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STM32F469xx

ARM®Cortex®-M4 32b MCU+FPU, 225DMIPS, up to 2MB Flash/384+4KB RAM, USB OTG
HS/FS, Ethernet, FMC, dual Quad-SPI, Graphical accelerator, Camera IF, LCD-TFT & MIPI DSI

Features

March 2017

Core: ARM® 32-bit Cortex®-M4 CPU with FPU,

Adaptive real-time accelerator (ART

Accelerator™) allowing 0-wait state execution

from Flash memory, frequency up to 180 MHz,

MPU, 225 DMIPS/1.25 DMIPS/MHz

(Dhrystone 2.1), and DSP instructions

Memories

— Up to 2 MB of Flash memory organized into two
banks allowing read-while-write

— Up to 384+4 KB of SRAM including 64 KB of
CCM (core coupled memory) data RAM

— Flexible external memory controller with up to
32-bit data bus: SRAM, PSRAM,
SDRAM/LPSDR, SDRAM, Flash NOR/NAND
memories
Dual-flash mode Quad-SPI interface

Graphlcs
Chrom-ART Accelerator™ (DMA2D), graphical
hardware accelerator enabling enhanced
graphical user interface with minimum CPU load

— LCD parallel interface, 8080/6800 modes

— LCD TFT controller supporting up to XGA
resolution

— MIPI® DSI host controller supporting up to 720p
30Hz resolution

Clock, reset and supply management

— 1.7V to 3.6 V application supply and I/Os

— POR, PDR, PVD and BOR

— 4-to-26 MHz crystal oscillator

— Internal 16 MHz factory-trimmed RC (1%
accuracy)

— 32 kHz oscillator for RTC with calibration

— Internal 32 kHz RC with calibration

Low power
— Sleep, Stop and Standby modes
— Vgar supply for RTC, 20x32 bit backup registers

+ optional 4 KB backup SRAM

3x12-bit, 2.4 MSPS ADC: up to 24 channels
and 7.2 MSPS in triple interleaved mode
2x12-bit D/A converters
General-purpose DMA: 16-stream DMA
controller with FIFOs and burst support
Up to 17 timers: up to twelve 16-bit and two 32-
bit timers up to 180 MHz, each with up to 4
IC/OC/PWM or pulse counter and quadrature
(incremental) encoder input. 2x watchdogs and
SysTick timer

Datasheet - production data

UFBGA169 (7 x 7 mm)

-

LQFP100 (14 x 14 mm)

LQFP144 (20 x 20 mm)
LQFP176 (24 x 24 mm) UFBGA176 (10x 10 mm) WLCSP168

LQFP208 (28 x 28 mm)

TFBGA216 (13 x 13 mm)

Debug mode

— SWD & JTAG interfaces

— Cortex®-M4 Trace Macrocell™

Up to 161 1/O ports with interrupt capability

— Up to 157 fast I/0s up to 90 MHz

— Up to 159 5 V-tolerant 1/0Os

Up to 21 commumcahon interfaces

- Upto3x 12C interfaces (SMBus/PMBus)

— Upto 4 USARTs and 4 UARTs (11.25 Mbit/s,
ISO7816 interface, LIN, IrDA, modem control)

— Up to 6 SPIs (45 Mbits/s), 2 with muxed full-
duplex 12S for audio class accuracy via internal
audio PLL or external clock

— 1 x SAl (serial audio interface)

— 2 x CAN (2.0B Active)

— SDIO interface

Advanced connectivity
USB 2.0 full-speed device/host/OTG controller
with on-chip PHY

— USB 2.0 high-speed/full-speed device/host/OTG
controller with dedicated DMA, on-chip full-
speed PHY and ULPI

— Dedicated USB power rail enabling on-chip
PHYs operation throughout the entire MCU
power supply range

— 10/100 Ethernet MAC with dedicated DMA:
supports IEEE 1588v2 hardware, MII/RMII

8- to 14-bit parallel camera interface up to

54 Mbytes/s

True random number generator

CRC calculation unit

RTC: subsecond accuracy, hardware calendar

96-bit unique ID

Table 1. Device summary

Reference Part numbers

STM32F469xx

STM32F469AE, STM32F469AG, STM32F469Al
STM32F469BE, STM32F469BG, STM32F469BI
STM32F469IE, STM32F4691G, STM32F469II
STM32F469NE, STM32F469NG, STM32F469NI
STM32F469VE, STM32469VG, STM32469VI
STM32F469ZE, STM32469ZG, STM32469ZI
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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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These features make the STM32F469xx microcontrollers suitable for a wide range of

applications:

e  Motor drive and application control

e Medical equipment
e Industrial applications: PLC, inverters, circuit breakers

. Printers, and scanners

e  Alarm systems, video intercom, and HVAC
e Home audio appliances

Figure 5 shows the general block diagram of the device family.

Table 2. STM32F469xx features and peripheral counts

X > » % X x
3 g 3 3 g z
© © © © © ©
< < < N < <

Peripherals . . i W L i

] ) ™ «Q ] 2]

g g = = = g

(7} (77} ”n " (7} (7]
512 512 512 512 512 512
Flash memory in Kbytes 1024 1024 1024 1024 1024 1024
2048 2048 2048 2048 2048 2048

SRAM in System 384 (160+32+128+64)

Kbytes Backup 4

FMC memory controller Yes

Quad-SPI Yes

Ethernet No Yes

General- 10
purpose
Timers Advanced- 2
control
Basic 2
Random number generator Yes
SPI/1%2S 4/2(full duplex)™" 6/2(full duplex)("
1’c 3
USART/UART 4/3 4/4
Communication | USB OTG FS Yes
interfaces USB OTG HS Yes
CAN 2
SAIl 1
SDIO Yes
Camera interface Yes

S74
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Table 2. STM32F469xx features and peripheral counts (continued)

3 N 2 X & 2
o o o 7 o o
© © © © © ©
. < < < N < <
Peripherals w W e ] w w
] 0 ] (3] ] o)
g 2 £ = £ g
(%) (7] (%) * (%) (7]
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 to 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
UFBGA169 | LQFP176
Package LQFP100 | LQPF144 WLCSP168 | UFBGA176 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).

3
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STM32F469xx Description

1.1 Compatibility throughout the family

STM32F469xx devices are not compatible with other STM32F4xx devices.

Figure 1 and Figure 2 show incompatible board designs, respectively, for LQFP176 and
LQFP208 packages (highlighted pins).

The UFBGA176 and TFBGA216 ballouts are compatible with other STM32F4xx devices,
only few 10 port pins are substituted, as shown in Figure 3 and Figure 4.

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

3
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1.1.1 LQFP176 package

Figure 1. Incompatible board design for LQFP176 package

B o = B o o
> o o > o o
I
135 134133 135134 133
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 1247 PA13
123[ ] PA8 123 PA12
122[7] PC9 122[] PAN1
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 111 [] PG7
110 [ 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 ] VvDDSI 99 ] PD11
98 [ 1PD15 98 [] PD10
97 [] PD14 97 ] PD9
96 [ ] VDD 96 ] PD8
95 []VsSS 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 [ 1PD8 89 [ ] PH12
84 85 86 87 88 84 85 86 87 88
LT LT OO O LTLTLITLT O
P g e 3w TE 2 S
a2 PR e R MS38294V2

1. Pins from 85 to 133 are not compatible.

3
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1.1.2 LQFP208 package
Figure 2. Incompatible board design for LQFP208 package
138 [ ] PC6 138 [ ] PC6
137 [] vDDUSB 137 [] VDD
136 ] VSS 136 ] VSS
135[ ] PG8 135 PG8
134 ] PG7 134[] PG7
133 ] PG6 133[] PG6
132[] PG5 132[] PG5
131[ ] PG4 131 [] PG4
STM32F469xx/479xx 130 || PG3 STM32F42x/STM32F43x 130 [] PG3
LQFP208 129 [ ] PG2 LQFP208 129 [ ] PG2
128 ] VSSDSI 128 ] PK2
127 [_] DSIHOST_D1N 127 [] PK1
126 | | DSIHOST_D1P 126 [ ] PKO
125 [ ] vDD12DSI 125 ] VSS
124 [ ] DSIHOST_CKN 124 [] VDD
123 [ ] DSIHOST_CKP 123 [] PJ11
122 ] vSSDSI 122 ] PJ10
121 ] DSIHOST_DON 121 ] PJ9
120 [ ] DSIHOST_DOP 120 ] PJ8
119 [ ] VCAPDSI 119 [] PJ7
118 [ ] vDDDSI 118 [ ] PJ6
117 [_] PD15 117 [ ] PD15
116 ] PD14 116 [ ] PD14
MS38295V1
1. Pins from 118 to 128 and pin 137 are not compatible
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UFBGA176 package

1.1.3

Figure 3. UFBGA176 port-to-terminal assignment differences
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1 OOOOOOOOOOOEO®E
\1CIOI6]0/610/010]/6/0/0/0/0/010,
1PO0OOOOOOEODOO®

< o o o w w o T - X - =3 z o @

STM32F469xx
STM32F479xx
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Ol 1 10O JOOf 1
Q00000

1. The highlighted pins are substituted with dedicated DSI 10 pins on STM32F469xx/479xx devices.
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TFBGA216 package

1.1.4

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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Figure 5. STM32F469xx block diagram

CCM data RAM 64 KB
JTRST, JTDI; CLK, NE[3:0], A[23:0], D[31:0],
JICKISWeLK JTAG&SW | MPUFPU ™~ EXT MEM CTRL (FMC) NOE, NWEN, NBL[3:0],
JTDO/SWD, JTDO SDCLKE[1:0], SDNE[1:0]
ETM | NVIC <::"> SRAM, PSRAM, NOR Flash s ey
TRACECK NRAS, NCAS, NADV,
aceck N/ ARM NAND Flash, SDRAM NWAIT, INTR
Cortex M4  D-BUS <:>| Q CLK,
uad-SPI
180MHz  18US (K== Do BN,
S-8Us [ S Jw(=l Flash 1MB
= 0O
L b uUsB DMA/ < og Flash 1MB
voouee 03ty K—)E| oTG Hs | FIFo o= L |<
DIR, STP, NXT - ol =)
SCLISDA, INT, ID, VBUS GP-DMA2 |2 Streams R| @ [<=> SRAM1 160KB HSYNC, VSYNC
- FIFO V| m SRAM2 32KB PIXCK, D(13:0)
EX N
e
GP-DMA1 ["REa KR 7| || SRAM3 128KB D+, D-,
] 4 VDDUSB =3.0t0 3.6 V,
LCD-TFT | FIFO 1 AHB2 180 MHz SCL, SDA, INT, ID, VBUS
AHB1 180MHz
DMA-2D | FIFO %
PAIS0] GPIO PORT A __QVDODA
PB[15:0] GPIOPORTB | Al [T
AN = Il @ [ [l VDDA, VSSA,
PC[15:0] GPIO PORT C PLLIZS o :>[NRST
POI15:0] GPIO PORT D :
PE[15:0] GPIO PORT E RESETE j[ggggﬂw
. CLOCK
PF[15:0] GPIO PORT F CTRL
PG[15:0]
GPIO PORT G i i VBAT = 1.810 3.6 V
£ <
PH[15:0] GPIO PORT H 3 3 0SC32_IN
o T # | OSC32_OuUT
PI[15:0] GPIO PORT | RTC. TAMP
RTC_TAMP2
PJ[15:0] GPIO PORT J RTC_OUT
RTC_REFIN
PK[7:0] GPIO PORT K RTC_TS
DSIHOST_DO PIN ..
DetosT. 00 P/N—l — TIM2 326 K% 4 Channels, ETR as AF
DSIHOST_CK P/IN » E DSI Host —|
VDD12DS|, VDDSI, VSSDSI <:> TIM3 16b H 4 Channels, ETR as AF
VCAPDSI oo
DSIHOST_TE,
- DMA2 DMA1 = 160 =" 4 Channels, ETR as AF
168 AF EXT IT. WKUP — Tim4 o EiRes
D[7: 0]_| e <:> TIM5 32b 4 Channels
CMD, CK as AF SDIO/MMC | &£ KE25 AHB/APB2 |AHB/APB1
4 compl. chan. (TIM1_CH1[1:4]N), P TIM12  16b [ > 2Channels as AF
4 chan. (TIM8_CH1[1:4]ETR), 16b
BKIN as AF TIMER 1/ PWM <:f,>
4 compl. chan. (TIM1_CH1[140), S TIM13  16b p 1 Channels as AF
4 chan. (TIM8_CH1[1:4]ETR), 16b >
TIMER 8/ PWM
BKIN as AF < e TIM14 16 . 1 CHasAF
16
2 channels as AF TIMER 9 —_ 2 smoard RX. TX. SCK.
1 channel as AF TIMER10 16b E @ JSART2 A CTS. RTS as AF
<> smcard RX, TX, SCK
= o > USARTS _ipa CTS, RTS as AF
1ch AF TIMER11
crameee < m = UART4 RX, X as AF
RX, TX, SCK, Smoard USART 1 =
TS, RTS as AF DA @IE = UARTS > RX, TX as AF
smeard S
CTO(RIS SoAF DA USART6  [=>|ot <= UART7 RX, TX as AF
o
HOS iSO, SCK. SPI1/I2S = K= UARTS > RX, TXasAF
MOSI, MISO, SCK
faria SPI4 <> TIMER "% K =) SPi2/i2s ¥ NSS/WS, MCK as AF
16b| AN,
MOSI, MISO, SCK, -—
NSS as AF
SCL, SDA, SMBA as AF
o0, 50K 5 o E > 12C1/SMBUS | -
MCLK as AF " 2
g SCL, SDA, SMBA as AF
GVOOR S 12c2/SMBUS |
DOOOoO0o00an e SCL, SDA, SMBA as AF
12C3/SMBUS » SDA,
V oorer_aoc TEMP SENSOR @VDDA T
o e ABCT | kes bAcCt e TS e
. S
8 analog inputs common ADC2 DAC2 ?
to the ADC1 & 2 IF RRRFRRRRIR ,
ADC 3 L — ~— bxCAN2 K > Tx Rx
8 analog inputs to ADC3 ' ‘ L |
DAC1 as AF DAC?2 as AF

MS38288V1

1. The timers connected to APB2 are clocked from TIMxCLK up to 180 MHz, while the timers connected to
APB1 are clocked from TIMxCLK either up to 90 MHz or 180 MHz depending on TIMPRE bit configuration
in the RCC_DCKCFGR register.
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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.
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2.5

2.6

2.7

22[217

Embedded Flash memory

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

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.

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.

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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Figure 6. STM32F469xx Multi-AHB matrix
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2.8 DMA controller (DMA)

The devices feature two general-purpose dual-port DMAs (DMA1 and DMA2) with 8
streams each. They are able to manage memory-to-memory, peripheral-to-memory and
memory-to-peripheral transfers. They feature dedicated FIFOs for APB/AHB peripherals,
support burst transfer and are designed to provide the maximum peripheral bandwidth
(AHB/APB).

The two DMA controllers support circular buffer management, so that no specific code is
needed when the controller reaches the end of the buffer. The two DMA controllers also

have a double buffering feature, which automates the use and switching of two memory

buffers without requiring any special code.

Each stream is connected to dedicated hardware DMA requests, with support for software
trigger on each stream. Configuration is made by software and transfer sizes between
source and destination are independent.

3
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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.

3
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2.10

2.11

2.12

3

Quad-SPI memory interface (QUADSPI)

All STM32F469xx devices embeds a Quad-SPI memory interface, which is a specialized
communication interface targeting Single, Dual, Quad or Dual-flash SPI memories. It can
work in direct mode through registers, external flash status register polling mode and
memory mapped mode. Up to 256 Mbytes external Flash memory are mapped, supporting
8, 16 and 32-bit access. Code execution is supported.

The opcode and the frame format are fully programmable. Communication can be either in
Single Data Rate or Dual Data Rate.

LCD-TFT controller

The LCD-TFT display controller provides a 24-bit parallel digital RGB (Red, Green, Blue)
and delivers all signals to interface directly to a broad range of LCD and TFT panels up to
XGA (1024x768) resolution with the following features:

e 2 displays layers with dedicated FIFO (64x32-bit)

e  Color Look-Up table (CLUT) up to 256 colors (256x24-bit) per layer

e Up to 8 Input color formats selectable per layer

e  Flexible blending between two layers using alpha value (per pixel or constant)
e  Flexible programmable parameters for each layer

e  Color keying (transparency color)

e Upto 4 programmable interrupt events.

DSI Host (DSIHOST)

The DSI Host is a dedicated peripheral for interfacing with MIPI® DS compliant displays. It
includes a dedicated video interface internally connected to the LTDC and a generic APB
interface that can be used to transmit information to the display.

These interfaces are as follows:

e LTDC interface:

— Used to transmit information in Video Mode, in which the transfers from the host
processor to the peripheral take the form of a real-time pixel stream (DPI).

—  Through a customized for mode, this interface can be used to transmit information
in full bandwidth in the Adapted Command Mode (DBI).

e APB slave interface:

—  Allows the transmission of generic information in Command mode, and follows a
proprietary register interface.

—  Can operate concurrently with either LTDC interface in either Video Mode or
Adapted Command Mode.

e Video mode pattern generator:

— Allows the transmission of horizontal/vertical color bar and D-PHY BER testing
pattern without any kind of stimuli.
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