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What is "Embedded - Microcontrollers"?

"Embedded - Microcontrollers" refer to small, integrated
circuits designed to perform specific tasks within larger
systems. These microcontrollers are essentially compact
computers on a single chip, containing a processor core,
memory, and programmable input/output peripherals.
They are called "embedded" because they are embedded
within electronic devices to control various functions,
rather than serving as standalone computers.
Microcontrollers are crucial in modern electronics,
providing the intelligence and control needed for a wide
range of applications.

Applications of "Embedded -
Microcontrollers"

Active

ARM® Cortex®-M4

32-Bit Single-Core

180MHz

CANbus, EBI/EMI, Ethernet, I2C, IrDA, LINbus, SAl, SDIO, SPI, UART/USART, USB, USB OTG
Brown-out Detect/Reset, DMA, IS, LCD, POR, PWM, WDT
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2MB (2M x 8)

FLASH

384K x 8

1.7V ~ 3.6V

A/D 24x12b; D/A 2x12b

Internal

-40°C ~ 85°C (TA)

Surface Mount

169-UFBGA

169-UFBGA (7x7)
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Description STM32F469xXx

Table 2. STM32F469xx features and peripheral counts (continued)
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= = : : = :
n n n 2 n n
MIPI-DSI Host Yes
LCD-TFT Yes
Chrom-ART Accelerator™
Yes
(DMA2D)
GPIOs 71 | 108 | ma | 13 | 61 | e
12-bit ADC 3
Number of channels 14 ‘ 20 ‘ 24 ‘ 16 ‘ 24 ‘ 24
12-bit DAC Yes
Number of channels 2
Maximum CPU frequency 180 MHz
Operating voltage 1.7 t0 3.6V
Operating temperatures Ambient operating temperature: —40 to 85 °C / —40 to 105 °C
P 9 P Junction temperature: —40 to 105 °C / -40 to 125 °C
Package LQFP100 | LQPF144 \L/JVFLI?)C;'glgz ULFQBFCI;A1‘I7766 LQFP208 | TFBGA216

1. The SPI2 and SPI3 interfaces give the flexibility to work in an exclusive way in either the SPI mode or the 12S audio mode.
2. VDD/VDDA minimum value of 1.7 V is obtained when the internal reset is OFF (refer to Section 2.19.2).
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Description

STM32F469xx

TFBGAZ216 package

114

Figure 4. TFBGA216 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

2.4 Embedded Flash memory
The devices embed a Flash memory of up to 2 Mbytes available for storing programs and
data.

2.5 CRC (cyclic redundancy check) calculation unit

The CRC (cyclic redundancy check) calculation unit is used to get a CRC code from a 32-bit
data word and a fixed generator polynomial.

Among other applications, CRC-based techniques are used to verify data transmission or
storage integrity. In the scope of the EN/IEC 60335-1 standard, they offer a means of
verifying the Flash memory integrity. The CRC calculation unit helps compute a software
signature during runtime, to be compared with a reference signature generated at link-time
and stored at a given memory location.

2.6 Embedded SRAM

All devices embed:

e Up to 384Kbytes of system SRAM including 64 Kbytes of CCM (core coupled memory)
data RAM

RAM memory is accessed (read/write) at CPU clock speed with 0 wait states.
e 4 Kbytes of backup SRAM

This area is accessible only from the CPU. Its content is protected against possible
unwanted write accesses, and is retained in Standby or VBAT mode.

2.7 Multi-AHB bus matrix

The 32-bit multi-AHB bus matrix interconnects all the masters (CPU, DMAs, Ethernet, USB
HS, LCD-TFT, and DMA2D) and the slaves (Flash memory, RAM, FMC, QUADSPI, AHB
and APB peripherals) and ensures a seamless and efficient operation even when several
high-speed peripherals work simultaneously.

3
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STM32F469xx Pinouts and pin description

3 Pinouts and pin description

Figure 13. STM32F46x LQFP100 pinout
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PE2 [ 1 75 [] PA13
vss [ 2 74 [ PA12
VBAT [ 3 73 [ PA11
PC13 [] 4 72 [ PA10
PC14[]5 71 [ PA9
PC15[]6 70 [] PA8
vss []7 69 [ PC9
vDD [] 8 68 [] PC8
PHO [] 9 67 [ PC7
PH1 ] 10 66 [] PC6
NRST [] 11 65 [ ] VDDUSB
PCO [] 12 64 [] DSIHOST_D1N
PC1[]13 LQFP100 63 [] DSIHOST_D1P
PC2 [ 14 62 [] VDD12DSI
PC3[] 15 61 [ DSIHOST_CKN
VSSA [ 16 60 [] DSIHOST_CKP
VREF+ [| 17 59 [] vSSDSI
VDDA [] 18 58 [] DSIHOST_DON
PAO [] 19 57 [] DSIHOST_DOP
PA1 [] 20 56 [] VCAPDSI
PA2 [] 21 55 [] VDDDSI
PA3 [] 22 54 [] PD15
vss [] 23 53 [] PD14
VDD [ 24 52 [] PD10
PA4 [] 25 51 [] PD9
EREIBS-EBIZEEISITILILELTRSES
OOo0oobOobooodogoouoooonoondd
2o pabidecsdIeec g YTy
R A T R R R
> MS40560V1
1. The above figure shows the package top view.
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Pinouts and pin description STM32F469xx
Figure 18. STM32F46x LQFP176 pinout
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PI8 | 7 126 [ PA11
PC13 ] 8 125 1 PA10
PC14 0 9 124 [ PA9
PC15 ] 10 123 [ PA8
PI9 ] 11 122 [1PCY
PI10 O] 12 121 O PC8
PI11 ] 13 120 [0 PC7
VSSs O 14 119 [0 PC6
VDD ] 15 118 [0 VDDUSB
PFO ] 16 117 [ vss
PF1 ] 17 116 [0 PG8
PF2 ] 18 15 [ PG7
PF3 ] 19 114 [0 PG6
PF4 O 20 113 O PG5
PF5 ] 21 12 PG4
VSS ] 22 111 [ PG3
VDD ] 23 LQFP176 110 O PG2
PF6 O] 24 109 [ vssDSI
PF7 ] 25 108 [1 DSIHOST_D1N
PF8 ] 26 107 [2 DSIHOST_D1P
PF9 ] 27 106 [3 VDD12DSI
PF10 ] 28 105 [ DSIHOST_CKN
PHO ] 29 104 [ DSIHOST_CKP
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1. The above figure shows the package top view.
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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
Port spi2i3l | o) | ity | Sevor FMCT | by
SYS TIM1/2 TIM53/4/ T::_'g/i/f/ 12C1/2/3 SZI/ZI;/ZGB SSP;IA2|/2I.3/ USART | UART | 13/14/ |G2_HS ETH ()S_II_DCI;OZI_ DsSI LCD SYS
123 | 4/5/7/ | QUAD | /OTG1 Fs | HOST
8 SPI/LCD _FS

PJO ; ; ; ; ; ; ; ; ; LCD_R7 - - - - teo Rt | EOEYT

Ut ; ) ; ) ) ; ; ; ; ; ; ; ; - teo Rz | YT

pu2 ; ; } ) ) ) ] ; ; ; ; ; ; DS'}(;ST teor3 | EUEYT

PU3 } ) ; ) ) ; ; ; ; ; ; ; ; - teoRra | YT

bort PJ4 - - - - - - - - - - - - - - LCD_R5 EXF#T
. ; ) ; ; ; ; ; ; ; ; ; ; ; - teore | FYSNT
PJ12 ; ) ; ) ) ; ; ; ; LCD_G3 ; ; ; ; teoso | FONT

PI3 | - - - - - - - - - LCD_G4 - - - - teos1 | SoEYT

PJ14 ; ) ) ) ) ) ; ; ; ; ; ; ; ; teos2 | FONT

puts | - ) ; ) ) ; ; ; : ; ; ; ; - teo_ss | SoEYT

PK3 } ) ; ) ; ; ; ; : ; ; ; ; - teosa | EONT

PKa ; ) ; ) ) ; ; ; ; ; ; ; ; - teoss | SoEYT

Pﬁ” PKS - - - - - - - - - - - - - . LCD_B6 EglEJ#T
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STM32F469xx Electrical characteristics
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Table 15. Current characteristics

Symbol Ratings Max. Unit
>lypp Total current into sum of all Vpp , power lines (source)) 290
> lyss Total current out of sum of all Vgg , ground lines (sink)(™ - 290
> lyppusp | Total current into Vppysg power line (source) 25
lvop Maximum current into each Vpp , power line (source)() 100
lyss Maximum current out of each Vgg , ground line (sink)™ -100
Output current sunk by any I/O and control pin 25
o Output current sourced by any I/Os and control pin -25
Total output current sunk by sum of all I/O and control pins @ 120 mA
2o Total output current sunk by sum of all USB |/Os 25
Total output current sourced by sum of all I/Os and control pins(z) -120
Injected current on FT pins “)
- 5/+0
Ingeiny | Injected current on NRST and BOOTO pins )
Injected current on TTa pins(5) 15
ZIlNJ(plN)(5) Total injected current (sum of all I/O and control pins)®) 25

All main power (Vpp, Vppa) and ground (Vss, Vgsa) pins must always be connected to the external power
supply, in the permitted range.

This current consumption must be correctly distributed over all I/Os and control pins. The total output
current must not be sunk/sourced between two consecutive power supply pins referring to high pin count
LQFP packages.

Negative injection disturbs the analog performance of the device. See note in Section 5.3.24.

Positive injection is not possible on these 1/0Os and does not occur for input voltages lower than the
specified maximum value.

A positive injection is induced by Vy>Vppa While a negative injection is induced by V|y<Vss. linypiny must
never be exceeded. Refer to Table 14 for the values of the maximum allowed input voltage.

When several inputs are submitted to a current injection, the maximum ZI,NJ(p|N) is the absolute sum of the
positive and negative injected currents (instantaneous values).

Table 16. Thermal characteristics

Symbol Ratings Value Unit
Tsta Storage temperature range - 65to +150 °C
T, Maximum junction temperature 125 °C

DocID028196 Rev 4 91/217




Electrical characteristics STM32F469xx

5.3 Operating conditions

5.3.1 General operating conditions

Table 17. General operating conditions

Symbol Parameter Conditions® Min | Typ | Max | Unit
Power Scale 3 (VOS[1:0] bits in PWR_CR
register = 0x01), 0 - 120
Regulator ON, over-drive OFF
Over-drive
Power Scale 2 (VOS[1:0] bits OFF - 144
in PWR_CR register = 0x10), 0
fucLk | Internal AHB clock frequency | Requlator ON Over-drive
9 ON - 168
Over-drive
Power Scale 1 (VOS[1:0] bits |  OFF - | 168 |MHz
in PWR_CR register= 0x11), : 0
Regulator ON Over-drive - | 180
ON
; | | APBA clock f Over-drive OFF 0 - 42
nterna clock frequency
PCLKT Over-drive ON 0 - 45
; | | APB2 clock f Over-drive OFF 0 - 84
nterna clock frequency
PeLK2 Over-drive ON 0 - 90
Vpp | Standard operating voltage - 1.7@| - | 36
Anal ti It
na oq opera ing voltage 17| . o4
(ADC limited to 1.2 M samples)
VDDA(S)(A') Must be the same potential as VDD(S)
Analog operating voltage 24 36
(ADC limited to 2.4 M samples) v
USB supply voltage USB not used 1.7 | 3.3 3.6
Vppuse | (supply voltage for PA11, PA12,
PB14 and PB15 pins) USB used 3.0 - 3.6
Vpppsi | DSI system operating voltage - 1.7 ] - 3.6
Vgar | Backup operating voltage - 165 | - 3.6
92/217 DoclD028196 Rev 4 Kys




Electrical characteristics STM32F469xx

98/217

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 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

Table 31. Typical and maximum current consumption in Vgar mode

Typ Max @
oo Ta= | Ta= | Ta=
Symbol | Parameter Conditions® Ta=25°C 25°C | 85°C | 105 °C | Unit
Veat = | VBaT= | VBAT = _
1.7V | 24V | 33V Vear =33V
Backup SRAM ON, RTC ON
and LSE oscillator in Low 1.431 | 1.577 | 1.825 1.9 12.0 24.0
Power mode
Backup SRAM OFF, RTC ON
and LSE oscillator in Low 0.720 | 0.849 | 1.060 1.1 7.0 13.9
Power mode
Backup SRAM ON, RTC ON
Backqp and LSE oscillator in High 2.212 | 2.368 | 2.630 | 2.80 17.3 34.6
Iop_veat|domainsupply [Drive mode pA
current
Backup SRAM OFF, RTC ON
and LSE oscillator in High 1.499 | 1.637 | 1.862 2.0 12.3 24.5
Drive mode
Backup SRAM ON, RTC and 3) (3)
LSE OFF 0.710 | 0.720 | 0.760 | 0.8 5.0 10.0
Backup SRAM OFF, RTC and 3) (3)
LSE OFF 0.018 | 0.020 | 0.024 | 0.2 2.0 4.0

1. Crystal used: Abracon ABS07-120-32.768 kHz-T with a C_ of 6 pF for typical values.
2. Based on characterization, tested in production.

Based on test during characterization.

Figure 27. Typical VgaT Current consumption
(RTC ON/ backup SRAM ON and LSE in Low drive mode)
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STM32F469xx

Electrical characteristics

Note:

3

Low-speed external clock generated from a crystal/ceramic resonator

The low-speed external (LSE) clock can be supplied with a 32.768 kHz crystal/ceramic
resonator oscillator. All the informations given in this paragraph are based on
characterization results obtained with typical external components specified in Table 38.

In the application, the resonator and the load capacitors have to be placed as close as
possible to the oscillator pins in order to minimize output distortion and startup stabilization
time. Refer to the crystal resonator manufacturer for more details on the resonator
characteristics (frequency, package, accuracy).

Table 38. LSE oscillator characteristics (f_sg = 32.768 kHz)(%)

Symbol Parameter Conditions Min Typ Max | Unit
Rr Feedback resistor - - 18.4 - MQ
. Low power mode(? - - 1
Ibp LSE current consumption High drive mode® - - 3 MA
ACC se® |LSE accuracy - - 500 - 500 | ppm
Low power mode(?) - - 0.56
Gp,_crit_max | Maximum critical crystal g, WA
High drive mode(® - - 15
tSU(LSE)(4) Startup time Vpp is stabilized - 2 - s

Eal

Guaranteed by design.

LSE mode cannot be changed “on the fly” otherwise, a glitch can be generated on OSCIN pin.
This parameter depends on the crystal used in the application. Refer to application note AN2867.

tsu(Lsg) is the startup time measured from the moment it is enabled (by software) to a stabilized
32.768 kHz 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 information on selecting the crystal, refer to the application note AN2867 “Oscillator

design guide for ST microcontrollers” available from www.st.com.

Figure 32. Typical application with a 32.768 kHz crystal
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-resonator
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STM32F469xx Electrical characteristics

All I/Os are CMOS and TTL compliant (no software configuration required). Their
characteristics cover more than the strict CMOS-technology or TTL parameters. The
coverage of these requirements for FT 1/Os is shown in Figure 39.

Figure 39. FT I/O input characteristics
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252\ e
TL requirement

20 VIHmin = 2V

1.92
O
w®
1.7 N
<
%Q\e\
&
R
&
er:',@(\
1.22 5O Y Area npt ob
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08 e
. 5ee
o .
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0.55 -
0.51 =0.8V
> VDD (V)
17 2. 2.4 27 . X
0 33 36 MS33746V1

Output driving current

The GPIOs (general purpose input/outputs) can sink or source up to #8 mA, and sink or
source up to £20 mA (with a relaxed Vg, /Vop) except PC13, PC14, PC15 and P18 which
can sink or source up to £3mA. When using the PC13 to PC15 and P18 GPIOs in output
mode, the speed should not exceed 2 MHz with a maximum load of 30 pF.

In the user application, the number of 1/0 pins which can drive current must be limited to
respect the absolute maximum rating specified in Section 5.2. In particular:

e The sum of the currents sourced by all the I/Os on Vpp plus the maximum Run
consumption of the MCU sourced on Vpp cannot exceed the absolute maximum rating
ZIVDD (See Table 15)

e The sum of the currents sunk by all the 1/Os on Vgg plus the maximum Run
consumption of the MCU sunk on Vgg cannot exceed the absolute maximum rating
Ylygs (see Table 15).

3
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STM32F469xx

Electrical characteristics

5.3.21

NRST pin characteristics

The NRST pin input driver uses CMOS technology. It is connected to a permanent pull-up

resistor, Rp (see Table 58).

Unless otherwise specified, the parameters given in Table 61 are derived from tests
performed under the ambient temperature and Vpp supply voltage conditions summarized

in Table 17.
Table 61. NRST pin characteristics
Symbol Parameter Conditions Min Typ Max Unit
Rpy Weak pull-up equivalent resistor(!) Vin=Vss 30 40 50 kQ
VenrsT)® | NRST Input filtered pulse - - - 100
ns
VnenrsT)?) | NRST Input not filtered pulse Vpp > 2.7V 300 - -
TnrsT out | Generated reset pulse duration Internal Reset source 20 - - us
1. The pull-up is designed with a true resistance in series with a switchable PMOS. This PMOS contribution to the series
resistance must be minimum (~10% order).
2. Guaranteed by design.
Figure 41. Recommended NRST pin protection
V|
External 2P
reset circuit (1)
- RN NRST() RPU Internal Reset
) - Fiter f——
. i'j I0.1 uF
VT T STM32F
ail4132¢

3

1. The reset network protects the device against parasitic resets.

2. The user must ensure that the level on the NRST pin can go below the V) (yrsT) Max level specified in
Table 61. Otherwise the reset is not taken into account by the device.

DoclD028196 Rev 4
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Electrical characteristics STM32F469xx

Table 76. ADC characteristics (continued)

Symbol Parameter Conditions Min Typ Max Unit
1fg?§t =re33(3) I’\L?t?ozn 0.50 i 16.40
1f8?§t =re33(3) I’\:t?ozn 043 i 16.34 s
o By | o | e | [ e
ISA-EE rze:gxigi 0-30 i 16.20
9 to 492

(tg for sampling +n-bit resolution for successive approximation) Vianc

12-bit resolution

- - 2
Single ADC
Sampling rate 12-bit resolution
fs(z) (fapc = 30 MHz, and Interlea:-/neog:al ADC - - 3.75 Msps
ts = 3 ADC cycles)
12-bit resolution
Interleave Triple ADC - - 6
mode
ADC VRgr
IVRE,:+(2) DC current consumption in - - 300 500 MA
conversion mode
ADC Vppa
IVDDA(Z) DC current consumption in - - 1.6 1.8 mA

conversion mode

1. Vppa minimum value of 1.7 V is obtained with the use of an external power supply supervisor (refer to Section 2.19.2).
2. Based on test during characterization.
3. VRgr+ is internally connected to Vppp and Vgeg. is internally connected to Vgga.
4. Rppc maximum value is given for Vpp=1.7 V, and minimum value for Vpp=3.3 V.
5. For external triggers, a delay of 1/fpc k2 must be added to the latency specified in Table 76.
Equation 1: Ry max formula
— (k=0.5)
Ran = N2 —Rapc
fapc X Capc X IN(2 )
The formula above (Equation 1) is used to determine the maximum external impedance
allowed for an error below 1/4 of LSB. N = 12 (from 12-bit resolution) and k is the number of
sampling periods defined in the ADC_SMPR1 register.
156/217 DoclD028196 Rev 4 Kys
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Electrical characteristics

Figure 60. Asynchronous non-multiplexed SRAM/PSRAM/NOR write waveforms

tw(NE) >
FMC_NEx :\ /_
FMC_NOE _/
le— ty(NWE_NE tw(NWE)—>te »Lth(NE_NWE)
FMC_NWE 1 /_
> ty(A_NE) th(A_NWE)]
FMC_A[25:0] I Address
> ty(BL_NE) th(BL_NWE)T¢—
FMC_NBL[1:0] T NBL X
e«——ty(Data_NE}—{ th(Data_NWE)
FMC_DI[15:0] Data
ty(NADV_NE)
tw(NADV)
FMC_NADV (1)
FMC_NWAIT
th(NE_NWAIT) —p
tsu(NWAIT_NE) — |

MS32754V1

1. Mode 2/B, C and D only. In Mode 1, FMC_NADV is not used.

Table 90. Asynchronous non-multiplexed SRAM/PSRAM/NOR write timings(?

Symbol Parameter Min Max Unit
tw(NE) FMC_NE low time 3Thelk 3Thekt1
tynwe_Ne)y | FMC_NEX low to FMC_NWE low Thok — 0.5 | Thek* 0.5
tw(NWE) FMC_NWE low time Thelk Thokt 0.5
thnve_Nwe) | FMC_NWE high to FMC_NE high hold time Tholk 1.5 -
tyA_NE) FMC_NEXx low to FMC_A valid - 0
tha Nwey | Address hold time after FMC_NWE high Thelk*0.5 - .
ty(BL NE) FMC_NEXx low to FMC_BL valid - 15
theL_ Nnwey | FMC_BL hold time after FMC_NWE high ThoLkt0.5 -
typata NEy | Data to FMC_NEX low to Data valid - ThHekt 2
thData_Nnwe)y | Data hold time after FMC_NWE high THck*0.5 -
tynabv Ny | FMC_NEx low to FMC_NADV low - 0.5
tw(NADV) FMC_NADYV low time - Thekt 0.5
1. Based on test during characterization.
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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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Figure 68. NAND controller waveforms for write access
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Figure 69. NAND controller waveforms for common memory read access
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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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Figure 95. LQFP208 recommended footprint
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1. Dimensions are expressed in millimeters.
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