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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.

3
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STM32F469xx Functional overview

When the internal reset is OFF, the following integrated features are no more supported:
e The integrated power-on reset (POR) / power-down reset (PDR) circuitry is disabled
e  The brownout reset (BOR) circuitry must be disabled

e The embedded programmable voltage detector (PVD) is disabled

e Vpat functionality is no more available and Vgat pin should be connected to Vpp.

All packages allow to disable the internal reset through the PDR_ON signal when connected
to VSS.

Figure 9. PDR_ON control with internal reset OFF

VbD

PDR=1.7V

Reset by other source than
power supply supervisor

NRST

time

MS19009V7

1. PDR_ON signal to be kept always low.

2.20 Voltage regulator

The regulator has four operating modes:
e Regulator ON

—  Main regulator mode (MR)

—  Low power regulator (LPR)

— Power-down
e Regulator OFF

2.20.1 Regulator ON

On packages embedding the BYPASS_REG pin, the regulator is enabled by holding
BYPASS_REG low. On all other packages, the regulator is always enabled.

3
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Functional overview STM32F469xx

2.24.1 Advanced-control timers (TIM1, TIM8)

The advanced-control timers (TIM1, TIM8) can be seen as three-phase PWM generators
multiplexed on 6 channels. They have complementary PWM outputs with programmable
inserted dead times. They can also be considered as complete general-purpose timers.
Their 4 independent channels can be used for:

e Input capture

e  Output compare

e PWM generation (edge- or center-aligned modes)

e  One-pulse mode output

If configured as standard 16-bit timers, they have the same features as the general-purpose
TIMx timers. If configured as 16-bit PWM generators, they have full modulation capability (0-
100%).

The advanced-control timer can work together with the TIMx timers via the Timer Link
feature for synchronization or event chaining.

TIM1 and TIM8 support independent DMA request generation.

2.24.2 General-purpose timers (TIMx)

There are ten synchronizable general-purpose timers embedded in the STM32F46x devices

(see Table 6 for differences).

o TIM2, TIM3, TIM4, TIM5
The STM32F46x include 4 full-featured general-purpose timers: TIM2, TIM5, TIM3,
and TIM4.The TIM2 and TIM5 timers are based on a 32-bit auto-reload up/down
counter and a 16-bit prescaler. The TIM3 and TIM4 timers are based on a 16-bit auto-
reload up/down counter and a 16-bit prescaler. They all feature 4 independent
channels for input capture/output compare, PWM or one-pulse mode output. This gives
up to 16 input capture/output compare/PWMs on the largest packages.

The TIM2, TIM3, TIM4, TIM5 general-purpose timers can work together, or with the
other general-purpose timers and the advanced-control timers TIM1 and TIM8 via the
Timer Link feature for synchronization or event chaining.

Any of these general-purpose timers can be used to generate PWM outputs.

TIM2, TIM3, TIM4, TIM5 all have independent DMA request generation. They are
capable of handling quadrature (incremental) encoder signals and the digital outputs
from 1 to 4 hall-effect sensors.

e TIM9, TIM1O, TIM11, TIM12, TIM13, and TIM14

These timers are based on a 16-bit auto-reload upcounter and a 16-bit prescaler.
TIM10, TIM11, TIM13, and TIM14 feature one independent channel, whereas TIM9
and TIM12 have two independent channels for input capture/output compare, PWM or
one-pulse mode output. They can be synchronized with the TIM2, TIM3, TIM4, TIM5
full-featured general-purpose timers. They can also be used as simple time bases.

2.24.3 Basic timers TIM6 and TIM7

These timers are mainly used for DAC trigger and waveform generation. They can also be
used as a generic 16-bit time base.

TIM6 and TIM7 support independent DMA request generation.

3
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Pinouts and pin description STM32F469xx

Figure 16. STM32F46x UFBGA169 ballout
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1. The above figure shows the package top view.
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Electrical characteristics STM32F469xx

5 Electrical characteristics

5.1 Parameter conditions

Unless otherwise specified, all voltages are referenced to Vgg.

511 Minimum and maximum values

Unless otherwise specified the minimum and maximum values are guaranteed in the worst
conditions of ambient temperature, supply voltage and frequencies by tests in production on
100% of the devices with an ambient temperature at Ty = 25 °C and Tp = Tymax (given by
the selected temperature range).

Data based on characterization results, design simulation and/or technology characteristics
are indicated in the table footnotes and are not tested in production. Based on
characterization, the minimum and maximum values refer to sample tests and represent the
mean value plus or minus three times the standard deviation (mean+30).

5.1.2 Typical values

Unless otherwise specified, typical data are based on Tp =25 °C, Vpp = 3.3 V (for the
1.7 V <Vpp 3.6 V voltage range). They are given only as design guidelines and are not
tested.

Typical ADC accuracy values are determined by characterization of a batch of samples from
a standard diffusion lot over the full temperature range, where 95% of the devices have an
error less than or equal to the value indicated (mean+20).

5.1.3 Typical curves

Unless otherwise specified, all typical curves are given only as design guidelines and are
not tested.

514 Loading capacitor

The loading conditions used for pin parameter measurement are shown in Figure 22.

5.1.5 Pin input voltage

The input voltage measurement on a pin of the device is described in Figure 23.

Figure 22. Pin loading conditions Figure 23. Pin input voltage

MCU pin MCU pin

T i

MS19011V2 MS19010V2

C =50pF
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Electrical characteristics

STM32F469xx

7. To sustain a voltage higher than VDD+0.3, the internal Pull-up and Pull-Down resistors must be disabled

8. If Tp is lower, higher P values are allowed as long as T does not exceed T jax-

9. Inlow power dissipation state, T can be extended to this range as long as T; does not exceed T j 4y

Table 18. Limitations depending on the operating power supply range

Maximum Flash

Maximum HCLK

Operating ADC memory access frequency Possible Flash
power ; frequency with VS. I/O operation memory
operation . . -
supply range no wait states | Flash memory wait operations
(friashmax) states ()2
Ve = 168 MHz 8-bit erase
17 toD2D 1O 20 MHz® with 8 wait states and program
' ’ Conversion time and over-drive OFF No I/O operations only
Ve = up to 1.2 Msps 180 MHz compensation 16-bit erase
2.1 th2 AV 22 MHz with 8 wait states and program
’ ’ and over-drive ON operations
Ve = 180 MHz 16-bit erase
o4 th2 Y 24 MHz with 7 wait states and program
' ' Conversion time and over-drive ON | 1,0 compensation operations
Ve = up to 2.4 Msps 180 MHz works 32-bit erase
97 toD?? 6 VO 30 MHz with 5 wait states and program
’ ’ and over-drive ON operations

1. Applicable only when the code is executed from Flash memory. When the code is executed from RAM, no wait state is

required.

Thanks to the ART accelerator and the 128-bit Flash memory, the number of wait states given here does not impact the

execution speed from Flash memory since the ART accelerator allows to achieve a performance equivalent to 0 wait state
program execution.

Vpp/Vppa minimum value of 1.7 V is obtained with the use of an external power supply supervisor (refer to Section 2.19.2).
Prefetch is not available.

When Vppysg is connected to Vpp, the voltage range for USB full speed PHY's can drop down to 2.7 V. However the
electrical characteristics of D- and D+ pins will be degraded between 2.7 and 3 V.

53.2

VCAP1/VCAP2 external capacitor

Stabilization for the main regulator is achieved by connecting an external capacitor Cgyy to
the VCAP1/VCAP2 pins. Cgx is specified in Table 19.

Figure 26. External capacitor Cext
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Legend: ESR is the equivalent series resistance.
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STM32F469xx Electrical characteristics

Table 24. Typical and maximum current consumption in Run mode, code with data processing
running from Flash memory (ART accelerator enabled except prefetch) or RAM,
regulator ON

Max®)
Symbol Parameter | Conditions | fyc k (MHz) Typ Ty = Tp = Tp = Unit
25°C | 85°C | 105°C
180 103 109¢4) 142 175(4)

168 94 99 124 149
150 84 89 114 140
144 77 81 104 127

120 57 60 79 98

Al 90 43 46 64 84

Peripherals 60 30 33 51 70
enabled®) 30 16 19 37 57

25 14 16 34 54

16 7 10 28 48

8 4 7 26 46

4 3 6 24 44

Supply 2 3 5 23 43

oo e 180 50 56@ | 8o | 12a® | ™

168 45 51 75 102

150 41 46 70 97

144 37 42 63 88

120 28 31 49 69

Al 90 21 24 42 63

Peripherals 60 15 17 36 56

disabled® 30 9 11 29 49

25 7 10 28 48

16 4 7 25 45

8 3 6 22 44

4 3 5 23 43

2 2 5 23 43

Guaranteed based on test during characterization.

2. When analog peripheral blocks such as ADCs, DACs, HSE, LSE, HSI, or LS| are ON, an additional power consumption
should be considered.

3. When the ADC is ON (ADON bit set in the ADC_CR2 register), add an additional power consumption of 1.6 mA per ADC
for the analog part.

4. Guaranteed by test in production.
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STM32F469xx Electrical characteristics

Table 30. Typical and maximum current consumption in Standby mode

Typ(l) Max(z)
Ta=25°C TaZ | Ta= | TaZ
Symbol | Parameter Conditions AT 25°C | 85°C | 105 °C | Unit
Vop = | Vop= | Vpp = _
1.7V | 24V | 33V Vop =33V
Backup SRAM ON, RTC and (3) 3)
LSE oscillator OFF 17 25 29 6 18 35
Backup SRAM OFF, RTC and (3) 3)
LSE oscillator OFF 10 18 220 5 15 30
Backup SRAM OFF, RTC ON
and LSE oscillator in Power 1.7 2.7 3.2 7 20 39
Drive mode
Supply current
Ibp sTaY [in Standby Backup SRAM ON, RTC ON LA

- mode and LSE oscillator in Power 24 34 4.0 8 25 48
Drive mode
Backup SRAM ON, RTC ON
and LSE oscillator in High 3.2 4.2 4.8 10 29 57
Drive mode
Backup SRAM OFF, RTC ON
and LSE oscillator in High 2.5 3.5 41 8 25 48
Drive mode

1. PDRis off for Vpp=1.7 V. When the PDR is OFF (internal reset OFF), the typical current consumption is reduced by
additional 1.2 pA

Based on characterization, not tested in production unless otherwise specified.

Based on characterization, tested in production.

3
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Electrical characteristics STM32F469xx

Note:

116/217

time. Refer to the crystal resonator manufacturer for more details on the resonator
characteristics (frequency, package, accuracy).

Table 37. HSE 4-26 MHz oscillator characteristics

Symbol Parameter Conditions Min | Typ | Max | Unit
fosc IN Oscillator frequency - 4 - 26 | MHz
Re Feedback resistor - - 200 - kQ
VDD=3.3 V,
ESR=30 Q, - 450 -
C_ =5 pF@25 MHz
Ibb HSE current consumption MA
VDD=3'3 V,
ESR=30 Q, - 530 -
C_ =10 pF@25 MHz
ACChse® | HSE accuracy - -500| - | 500 | ppm
G,_crit_max | Maximum critical crystal g, Startup - - 1 mA/V
tSU(HSE)(3) Startup time Vpp is stabilized - 2 - ms

1. Guaranteed by design.

2. This parameter depends on the crystal used in the application. The minimum and maximum values must
be respected to comply with USB standard specifications.

3. tsysk) is the startup time measured from the moment it is enabled (by software) to a stabilized 8 MHz
oscillation is reached. This value is based on characterization and not tested in production. It is measured
for a standard crystal resonator and it can vary significantly with the crystal manufacturer.

For C_ 4 and C|», it is recommended to use high-quality external ceramic capacitors in the
5 pF to 25 pF range (typ.), designed for high-frequency applications, and selected to match
the requirements of the crystal or resonator (see Figure 31). C, 4 and C, » are usually the
same size. The crystal manufacturer typically specifies a load capacitance which is the
series combination of C 4 and C| ,. PCB and MCU pin capacitance must be included (10 pF
can be used as a rough estimate of the combined pin and board capacitance) when sizing
C|_1 and C|_2.

For information on selecting the crystal, refer to the application note AN2867 “Oscillator
design guide for ST microcontrollers” available from www.st.com.

Figure 31. Typical application with an 8 MHz crystal

Resonator with
integrated capacitors

ASNOTR

. I . OSC_N fHSE

. - . : _”_> .
. _I'_ Bias

—8 'V'Hf Rf | controlled
‘:resona or gain

STM32F

ai17530

1. Rgxr value depends on the crystal characteristics.
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Electrical characteristics

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

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




STM32F469xx Electrical characteristics
Table 50. Flash memory programming (continued)
Symbol Parameter Conditions Min® | Typ | Max® | unit
Program/erase parallelism
(PSIZE)=x8 ) 16 32
. Program/erase parallelism
tvE Mass erase time (PSIZE) = x 16 - 11 22
Program/erase parallelism ) 8 16
(PSIZE) =x 32
s
Program/erase parallelism
(PSIZE)=x8 ) 16 32
. Program/erase parallelism
tge Bank erase time (PSIZE) = x 16 - 11 22
Program/erase parallelism ) 8 16
(PSIZE) =x 32
32-bit program operation 2.7 - 3.6
Vorog Programming voltage 16-bit program operation 2.1 - 3.6 \%
8-bit program operation 1.7 - 3.6
1. Based on test during characterization.
2. The maximum programming time is measured after 100K erase operations.
Table 51. Flash memory programming with Vpp
Symbol Parameter Conditions Min® | Typ | Max® | unit
torog Double word programming - 16 100 us
terase1ekB | Sector (16 KB) erase time Ta = 0 to +40 °C - 230 -
terasEsakp | Sector (64 KB) erase time Vpp =3.3V - 490 - ms
terasE128kB | Sector (128 KB) erase time Vep=85V - 875 -
tve Mass erase time - 6.9 - ]
tge Bank erase time - - 6.9 - s
Vorog Programming voltage - 2.7 - 3.6 v
Vpp Vpp voltage range - 7 - 9
Minimum current sunk on
lpp the Vpp pin ) 10 i i mA
3) Cumulative time during _ _ i
tvep which Vpp is applied 1| hour
1. Guaranteed by design.
2. The maximum programming time is measured after 100K erase operations.
3. Vpp should only be connected during programming/erasing.
1S7 DoclD028196 Rev 4 129/217




STM32F469xx Electrical characteristics

Table 57. I/0 current injection susceptibility™®

Functional susceptibility
Symbol Description Negative Positive Unit
injection injection
Injected current on BOOTO and NRST pins -0 NA
Injected current on DSIHOST_DOP,
DSIHOST_DON, DSIHOST_D1P, DSIHOST_DON, -0 0
DSIHOST_CKP, DSIHOST_CKN pins
IINJ mA
Injected current on PAO and PCO pins -0 NA
Injected current on any other FT pin -5 NA
Injected current on any other pin -5 +5
1. NA = not applicable.
Note: It is recommended to add a Schottky diode (pin to ground) to analog pins which may

potentially inject negative currents.

5.3.20 I/O port characteristics

General input/output characteristics

Unless otherwise specified, the parameters given in Table 58 are derived from tests
performed under the conditions summarized in Table 17. All I/Os are CMOS and TTL

compliant.
Table 58. 1/O static characteristics
Symbol Parameter Conditions Min Typ Max Unit
1
FT, TTaand NRST VO inputlow | -\ ooy ] _|0-35Vpp-0.041V
level voltage T 0.3Vpp®
Vi, 1.75 V<Vpp <3.6 V, ] ]
BOOTO /0 input low level —40 °C<Ta<105°C 04V 40 1)
voltage 1.7 VVpp <36V, ] ] o°
0 °C<T, <105 °C y
.
FT, TTa and NRST I/O input V36V 045vpp+031) | ]
high level voltage(® 0 YETDDE 0.7Vpp?
Vi 1.75 V<Vpp <3.6 V,
BOOTO I/O input high level TAOTCSTAI0S7C | 07 | )
voltage 1.7 VVpp 3.6V, PP
0 °C<T, <105 °C
Kyy DoclD028196 Rev 4 133/217
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Table 91. Asynchronous non-multiplexed SRAM/PSRAM/NOR write - NWAIT

@

timings
Symbol Parameter Min Max Unit
tw(NE) FMC_NE low time 8TheLkt1 8TheoLkt2
tw(NWE) FMC_NWE low time 6Thclk =1 | 6Tholk*2 ns
tsunwait_Ng) | FMC_NWAIT valid before FMC_NEXx high 6ThoLkt1.5 -
thve_nwai) | FMC_NEx hold time after FMC_NWAIT invalid 4Thok+1 -

1. Based on test during characterization.

Figure 61. Asynchronous multiplexed PSRAM/NOR read waveforms
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STM32F469xx

Figure 63. Synchronous multiplexed NOR/PSRAM read timings
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Electrical characteristics

Table 104. SDRAM write timings®

Symbol Parameter Min Max Unit
tw(SDCLK) FMC_SDCLK period 2Theik - 05 | 2Thelkt0.5
tySDCLKL Data) Data output valid time - 25
th(SDCLKL _Data) Data output hold time 3.5 R
ty(SDCLKL_Add) Address valid time - 15
t4(SDCLKL_SDNWE) SDNWE valid time - 1
th(SDCLKL_SDNWE) SDNWE hold time 0 i
ty(SDCLKL_ SDNE) Chip select valid time - 0.5 ~
th(SDCLKL-_SDNE) Chip select hold time 0 -
t4(SDCLKL_SDNRAS) SDNRAS valid time - 2
th(SDCLKL_SDNRAS) SDNRAS hold time 0 -
t4(SDCLKL_SDNCAS) SDNCAS valid time - 0.5
t4(SDCLKL_SDNCAS) SDNCAS hold time 0 R
td(sDCLKL_NBL) NBL valid time - 05
th(SDCLKL_NBL) NBL output time 0 -
1. Guaranteed based on test during characterization.
Table 105. LPSDR SDRAM write timings®
Symbol Parameter Min Max Unit
tw(sbcLk) FMC_SDCLK period 2Thok - 0.5 | 2Tyok*0.5
tysDCLKL Data) Data output valid time - 5
th(SDCLKL _Data) Data output hold time 2 .
ty(SDCLKL_Add) Address valid time - 28
td(SDCLKL-SDNWE) SDNWE valid time - 2
th(SDCLKL-SDNWE) SDNWE hold time 1 _
td(SDCLKL- SDNE) Chip select valid time - 1.5 .
th(SDCLKL- SDNE) Chip select hold time 1 .
t4(SDCLKL-SDNRAS) SDNRAS valid time - 15
th(SDCLKL-SDNRAS) SDNRAS hold time 15 :
td(SDCLKL-SDNCAS) SDNCAS valid time - 15
td(SDCLKL-SDNCAS) SDNCAS hold time 1.5 -
t4(SDCLKL_NBL) NBL valid time - 15
th(SDCLKL-NBL) NBL output time 15 -
1. Guaranteed based on test during characterization.
DoclD028196 Rev 4 183/217
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Electrical characteristics

Figure 79. SD default mode
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Table 110. Dynamic characteristics: SD / MMC characteristics, Vpp = 2.7 to 3.6 V(1)

Symbol Parameter Conditions Min Typ Max Unit
fop Clock frequency in data transfer mode - 0 - 50 MHz
- SDIO_CK/fPCLK2 frequency ratio - - - 8/3 -
twckLy | Clock low time 9.5 10.5 -
e f, =50 MHz ns
tW(CKH) Clock hlgh time 8.5 9.5 -
CMD, D inputs (referenced to CK) in MMC and SD HS mode
tisu Input setup time HS 20 - -
fop =50 MHz ns
tiH Input hold time HS 2.0 - -
CMD, D outputs (referenced to CK) in MMC and SD HS mode
tov Output valid time HS - 13 13.5
fop =50 MHz ns
ton Output hold time HS 12.5 - -
CMD, D inputs (referenced to CK) in SD default mode
tisup Input setup time SD 2.0 - -
fop =25 MHz ns
tHp Input hold time SD 2.5 - -
CMD, D outputs (referenced to CK) in SD default mode
tovp Output valid default time SD - 1.5 2.0
fop =25 MHz ns
tonp Output hold default time SD 1.0 - -

1. Guaranteed based on test during characterization.
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6.1

3

Package information

In order to meet environmental requirements, ST offers these devices in different grades of
ECOPACK® packages, depending on their level of environmental compliance. ECOPACK®
specifications, grade definitions and product status are available at: www.st.com.
ECOPACK® is an ST trademark.

LQFP100 package information

Figure 80. LQFP100 - 100-pin, 14 x 14 mm low-profile quad flat package outline
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1. Drawing is not to scale.
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STM32F469xx Package information
Figure 90. LQFP176 recommended footprint
A 12
415UU|]DUUUU|]|]UUUUUI]DUUU[II]I]UUUUUI]DUUUUI]I]UUUUI]IJBU8 "
m DocID028196 Rev 4 203/217




Package information STM32F469xx

Table 120. LQFP208, 28 x 28 mm, 208-pin low-profile quad flat package
mechanical data (continued)

millimeters inches®
Symbol
Min Typ Max Min Typ Max
0.090 - 0.200 0.0035 - 0.0079
D 29.800 30.000 30.200 1.1732 1.1811 1.1890
D1 27.800 28.000 28.200 1.0945 1.1024 1.1102
D3 - 25.500 - - 1.0039 -
E 29.800 30.000 30.200 1.1732 1.1811 1.1890
E1 27.800 28.000 28.200 1.0945 1.1024 1.1102
E3 - 25.500 - - 1.0039 -
e - 0.500 - - 0.0197 -
L 0.450 0.600 0.750 0.0177 0.0236 0.0295
L1 - 1.000 - - 0.0394 -
k 0° 3.5° 7.0° 0° 3.5° 7.0°
cce - - 0.080 - - 0.0031

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