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STM32F437xx and STM32F439xx
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Description

The STM32F437xx and STM32F439xx 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 STM32F437xx and STM32F439xx devices incorporate high-speed embedded
memories (Flash memory up to 2 Mbyte, up to 256 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,
a true random number generator (RNG) and a cryptographic acceleration cell. 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 SDIO/MMC interface

e  Ethernet and camera interface

e LCD-TFT display controller

e  Chrom-ART Accelerator™.

Advanced peripherals include an SDIO, a flexible memory control (FMC) interface, a
camera interface for CMOS sensors and a cryptographic acceleration cell. Refer to Table 2:

STM32F437xx and STM32F439xx features and peripheral counts for the list of peripherals
available on each part number.

The STM32F437xx and STM32F439xx devices operates in the —40 to +105 °C temperature
range from a 1.7 to 3.6 V power supply.

The supply voltage can drop to 1.7 V with the use of an external power supply supervisor
(refer to Section 3.17.2: Internal reset OFF). A comprehensive set of power-saving mode
allows the design of low-power applications.

The STM32F437xx and STM32F439xx devices offer devices in 8 packages ranging from
100 pins to 216 pins. The set of included peripherals changes with the device chosen.
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STM32F437xx and STM32F439xx Functional overview

3.15

3.16

Note:

3.17

3171

3

detected, the system automatically switches back to the internal RC oscillator and a
software interrupt is generated (if enabled). This clock source is input to a PLL thus allowing
to increase the frequency up to 180 MHz. Similarly, full interrupt management of the PLL
clock entry is available when necessary (for example if an indirectly used external oscillator
fails).

Several prescalers allow the configuration of the two AHB buses, the high-speed APB
(APB2) and the low-speed APB (APB1) domains. The maximum frequency of the two AHB
buses is 180 MHz while the maximum frequency of the high-speed APB domains is

90 MHz. The maximum allowed frequency of the low-speed APB domain is 45 MHz.

The devices embed a dedicated PLL (PLLI2S) and PLLSAI which allows to achieve audio
class performance. In this case, the 1°S master clock can generate all standard sampling
frequencies from 8 kHz to 192 kHz.

Boot modes

At startup, boot pins are used to select one out of three boot options:
e  Boot from user Flash

e  Boot from system memory

e  Boot from embedded SRAM

The boot loader is located in system memory. It is used to reprogram the Flash memory
through a serial interface. Refer to application note AN2606 for details.

Power supply schemes

e Vpp=1.7to 3.6 V: external power supply for I/Os and the internal regulator (when
enabled), provided externally through Vpp pins.

e Vgsa, Vppa = 1.7 to 3.6 V: external analog power supplies for ADC, DAC, Reset
blocks, RCs and PLL. Vppa and Vgga must be connected to Vpp and Vgg, respectively.

e Vpar = 1.65to0 3.6 V: power supply for RTC, external clock 32 kHz oscillator and
backup registers (through power switch) when Vpp is not present.

Vpp/Vppa minimum value of 1.7 V is obtained with the use of an external power supply
supervisor (refer to Section 3.17.2: Internal reset OFF). Refer to Table 3: Voltage regulator
configuration mode versus device operating mode to identify the packages supporting this
option.

Power supply supervisor

Internal reset ON

On packages embedding the PDR_ON pin, the power supply supervisor is enabled by
holding PDR_ON high. On the other package, the power supply supervisor is always
enabled.

The device has an integrated power-on reset (POR)/ power-down reset (PDR) circuitry
coupled with a Brownout reset (BOR) circuitry. At power-on, POR/PDR is always active and
ensures proper operation starting from 1.8 V. After the 1.8 V POR threshold level is
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STM32F437xx and STM32F439xx Functional overview

3.21

Note:

3.22

3

VgaT Operation

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

VpgaT Operation is activated when Vpp is not present.
The Vgat pin supplies the RTC, the backup registers and the backup SRAM.

When the microcontroller is supplied from Vg, external interrupts and RTC alarm/events
do not exit it from Vg,r operation.

When PDR_ON pin is not connected to Vpp (Internal Reset OFF), the Vgat functionality is
no more available and Vgar pin should be connected to VDD.

Timers and watchdogs

The devices include two advanced-control timers, eight general-purpose timers, two basic
timers and two watchdog timers.

All timer counters can be frozen in debug mode.

Table 6 compares the features of the advanced-control, general-purpose and basic timers.
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Functional overview

STM32F437xx and STM32F439xx

Table 6. Timer feature comparison

Timer
type

Timer

Counter
resolution

Counter
type

Prescaler
factor

DMA
request
generation

Capture/
compare
channels

Complementary
output

Max
interface
clock
(MHz)

Max
timer
clock

(MHz)
(1)

Advanced
-control

TIM1,
TIM8

16-bit

Up,
Down,
Up/down

Any
integer
between 1
and
65536

Yes

Yes

90

180

General
purpose

TIM2,
TIMS

32-bit

Up,
Down,
Up/down

Any
integer
between 1
and
65536

Yes

No

45

90/180

TIMS,
TIM4

16-bit

Up,
Down,
Up/down

Any
integer
between 1
and
65536

Yes

No

45

90/180

TIM9

16-bit

Up

Any
integer
between 1
and
65536

No

No

90

180

TIM10

TIM11

16-bit

Up

Any
integer
between 1
and
65536

No

No

90

180

TIM12

16-bit

Up

Any
integer
between 1
and
65536

No

No

45

90/180

TIM13

TIM14

16-bit

Up

Any
integer
between 1
and
65536

No

No

45

90/180

Basic

TIMG,
TIM7

16-bit

Up

Any
integer
between 1
and
65536

Yes

No

45

90/180

1.
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The maximum timer clock is either 90 or 180 MHz depending on TIMPRE bit configuration in the RCC_DCKCFGR register.
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Functional overview STM32F437xx and STM32F439xx

3.26

Note:

3.27

3.28

3.29

38/240

Inter-integrated sound (IZS)

Two standard 1%S interfaces (multiplexed with SPI2 and SPI3) are available. They can be
operated in master or slave mode, in full duplex and simplex communication modes, and
can be configured to operate with a 16-/32-bit resolution as an input or output channel.
Audio sampling frequencies from 8 kHz up to 192 kHz are supported. When either or both of
the 12S interfaces is/are configured in master mode, the master clock can be output to the
external DAC/CODEC at 256 times the sampling frequency.

All 12Sx can be served by the DMA controller.

For 12S2 full-duplex mode, 12S2_CK and 12S2_WS signals can be used only on GPIO Port
B and GPIO Port D.

Serial Audio interface (SAI1)

The serial audio interface (SAI1) is based on two independent audio sub-blocks which can
operate as transmitter or receiver with their FIFO. Many audio protocols are supported by
each block: 12S standards, LSB or MSB-justified, PCM/DSP, TDM, AC’97 and SPDIF
output, supporting audio sampling frequencies from 8 kHz up to 192 kHz. Both sub-blocks
can be configured in master or in slave mode.

In master mode, the master clock can be output to the external DAC/CODEC at 256 times of
the sampling frequency.

The two sub-blocks can be configured in synchronous mode when full-duplex mode is
required.

SAI1 can be served by the DMA controller.

Audio PLL (PLLI2S)

The devices feature an additional dedicated PLL for audio 12S and SAl applications. It allows
to achieve error-free 12S sampling clock accuracy without compromising on the CPU
performance, while using USB peripherals.

The PLLI2S configuration can be modified to manage an 12S/SAl sample rate change
without disabling the main PLL (PLL) used for CPU, USB and Ethernet interfaces.

The audio PLL can be programmed with very low error to obtain sampling rates ranging
from 8 KHz to 192 KHz.

In addition to the audio PLL, a master clock input pin can be used to synchronize the
12S/SAl flow with an external PLL (or Codec output).

Audio and LCD PLL(PLLSAI)

An additional PLL dedicated to audio and LCD-TFT is used for SAI1 peripheral in case the
PLLI2S is programmed to achieve another audio sampling frequency (49.152 MHz or
11.2896 MHz) and the audio application requires both sampling frequencies simultaneously.

The PLLSAI is also used to generate the LCD-TFT clock.

3
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STM32F437xx and STM32F439xx Pinouts and pin description
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STM32F437xx and STM32F439xx

Pinouts and pin description

Figure 17. STM32F43x UFBGA176 ballout
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1. The above figure shows the package top view.
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Table 12. STM32F437xx and STM32F439xx alternate function mapping (continued)

AFO AF1 AF2 AF3 | AF4 | AF5 AF6 AF7 AF8 AF9 AF10 AF11 AF12 AF13 | AF14 | AF15
Port SPI3/ | USART6/ | CAN1/2/ |OTG2_HS
sys | TiMi2 | Tim3as | TIM8IS/ | 12C11 | SPMI2/ | SPI2I3/ | \;saRTq/ | UART4/S/7 | TIMA2/13/14 | /OTGA_ gt |FMCISDIO |\ nemy | Lep | sys
1011 | 213 | 34506 | SAM I0TG2_FS
2/3 /8 /LCD FS -
JTMS-
EVEN
PAT3 | SWDI ; ; ; ; ; ; ) ) } ) ; ; ; .| BN
JTCK-
EVEN
PortA | PAT4 | SWCL ; ; ; ; ; ; ; ; ; ; ; ; ; S
TIM2_ SPI3_
PA15 | JTDI | CH1/TIM2 ; ; ; SNPS”S— NSS/ ; ; ; ; ; ; ; ; %’fﬁ
CETR 1253 WS
TIMI_ | TIM3_ | TiMs_ OTG_HS_ | ETH_MII_ EVEN
PBO | - CH2N CH3 | CHoN | - - - - LCDR3 | P pi | RXD2 - - - TOUT
TIMI_ | TIM3_ | TiMs_ OTG_HS_ | ETH_MII_ EVEN
PBT | - CH3N CH4 | CH3N | -~ - - - - LCDR6 | P ps | RXD3 - - - TOUT
EVEN
PB2 | - - - - - - - - - - - - - - - | Tourt
JTDO/ | o SPI1 SPI3_ EVEN
PB3 | TRAC | 12 ; ; ; e | scki ; ; ; ; ; ; ; N
ESWO 1283_CK
bas | NJTR ] TIM3_ ] | spi_ | sPi3_ | 1283ext ] ] ] ] ] ] ] EVEN
ST CH1 MISG | MISO sD TOUT
s | . ) TIM3_ et | spin_ a’ggl—/ ) ) CAN2 Rx | OTGHS_| ETH PPS | FmMC_ | DCMI ) EVEN
Port B CHZ SMBA| Mosi | JAOST - ULPLD7 | _OUT | SDCKE1 | D10 TOUT
TIM4_ 12C1_ USART1_ ] ] ] FMC_ | DCMI_ ] EVEN
PB6 | - - CH1 - scl - - X CANZ_TX SDNET D5 TOUT
TIM4_ 12C1_ USART1_ DCMI_ EVEN
PB7 | - - CHZ - SDA - - RX - - - - FMC_NL | ysyne - | TouTt
TIM4_ | TIMAO_ | 12C1_ ETH_MIIl_ DCMI_ EVEN
PBS | - ; o oMo | 1201 ; ; ; ; CAN1_RX ; Hoal | spio_pa | PO | Lep_se | EYEN
TiMa_ | Tim11_ | 12c1_ | SPI2- DCMI EVEN
PBO | - ; o | TR "5 | Nssii2 ; ; ; CAN1_TX ; ; spio_ps | PGV | Leo_e7 | TEEY
S2 WS
TIM2 ioc2_ | SPI2_ USART3 OTG_HS_ | ETH_MII EVEN
PB10 | - CH3~ - - scr Sg’%’é - ™ - - ULPL D3 | RXER - - LCD_G4 | rouT

uonduosap uid pue sinould
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Table 12. STM32F437xx and STM32F439xx alternate function mapping (continued)

AFO AF1 AF2 AF3 | AF4 | AF5 AF6 AF7 AF8 AF9 AF10 AF11 AF12 AF13 | AF14 | AF15
Port SPI3/ | USART6/ | CAN1/2/ |OTG2_HS
sys | TiMi2 | Tim3as | TIM8IS/ | 12C11 | SPMI2/ | SPI2I3/ | \;saRTq/ | UART4/S/7 | TIMA2/13/14 | /OTGA_ gt |FMCISDIO |\ nemy | Lep | sys
1011 | 213 | 34506 | SAM I0TG2_FS
2/3 /8 /LCD FS -
ETH_MIl_
TIM2_ 12C2_ USART3_ OTG_HS_ | TX_EN/ EVEN
PBI1 | - CH4 - - SDA - - RX - - ULPL D4 | ETH_RMII - - LCD_G5 | toy1
TX_EN
SPi ETH_MIl_
TIM1_ 122 - USART3_ OTG_HS_ | TXDO/ETH | OTG_HS_ EVEN
PB12 | - BKIN - - |swa| NSsn2 - CK - CANZ RX | yipi D5 | _RMIL D - - | TouTt
S2 WS
- TXDO
Port B Pl ETH_MIl_
TIMA_ - USART3_ OTG_HS_ | TXDTETH EVEN
PB13| - CHIN - - - | Scki2 - cTS - CANZ_TX | 1 pl D6 | _RMILTX - - - TOUT
S2 CK -6 | R
TIMA_ TIM8_ SPI2_ | 12S2ext_ | USART3_ OTG_HS_ EVEN
PB14| - CH2N - CH2N | = | miso Sb RTS - TIM12_CH1 - - DM - - TOUT
pais | RTC_ | TM1_ ) TIMS_ | Msgézll_IZ ) ) ) TIM12 CHo ) ) OTG_HS_ | ) EVEN
REFIN | CH3N CH3N a oP TOUT
S2 SD
bCo OTG_HS_ FMC_SDN EVEN
- - - - - - - - - - ULPI_STP - WE - - | TouTt
EVEN
pc1 | - ; ; ; ; ; ; ; ; ; ; ETH_MDC ; ; S ES G
e | ] ] ] | spi2_ | 1282ext_ ] ] ] OTG_HS_| ETH.MI_ | FMmC_ ] ] EVEN
MISO | sSD ULPI DIR | TXD2 SDNEO TOUT
oca | ) ) ) i ) ) ) OTG_HS_| ETH.MIL_ | FMC_ ) | even
ULPI_NXT | TX CLK | SDCKEO TOUT
S2 SD
Port ETH_MIl_
c RXDO/ETH EVEN
PC4 | - - - - - - - - - - - “RMIL - - - TOUT
RXDO
ETH_MIl_
RXD1/ETH EVEN
PC5 | - - - - - - - - - - - CRMIL - - - | TouTt
RXD1
TIM3_ | TIM8._ 1282 ] ] USART6_ ] ] ] DCMI_ | LcD_ | EVEN
PC6 | - - CH1 CH1 - MCK X SDIO_D6 | “ny™ | {syne | TouT
TIM3_ | TIM8_ 1283 USART6_ DCMI_ EVEN
PCT | - - CHZ CH2 - - MCK - RX - - - SDIO_D7 | "y | LCD_G6 | 1557
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Electrical characteristics STM32F437xx and STM32F439xx
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Figure 33 and Figure 34 show the main PLL output clock waveforms in center spread and
down spread modes, where:

FO is fp oyt nominal.
Trmode is the modulation period.
md is the modulation depth.

Figure 33. PLL output clock waveforms in center spread mode
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Figure 34. PLL output clock waveforms in down spread mode
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STM32F437xx and STM32F439xx

Electrical characteristics

Input/output AC characteristics

The definition and values of input/output AC characteristics are given in Figure 36 and
Table 58, respectively.

Unless otherwise specified, the parameters given in Table 58 are derived from tests
performed under the ambient temperature and Vpp supply voltage conditions summarized
in Table 17.

Table 58. 1/0 AC characteristics(1(2)

OSPEEDRy
[1:0] bit Symbol Parameter Conditions Min | Typ | Max | Unit
value(!
C_=50pF, Vppz 2.7V - - 4
C_=50pF, Vpp21.7V - - 2
fmax(i0)out | Maximum frequency(®) C_.=10pF, Vpp227V - - 8 MHz
00 CL=1O pF,VDDZ1.8V - - 4
CL=10pF,VDDZ1.7V - - 3
Output high to low level fall _ _
tt‘c('o)"”t/ time and output low to high g'é_\/SO PF.Vpp=1.7Vio | - 100 | ns
r(I0)out  |level rise time '
C_=50pF, Vpp=2.7V - - 25
C_=50pF, Vppz 1.8V - - 125
C_=50pF, Vppz 1.7V - - 10
fmax(oyout |Maximum frequency(®) L op MHz
C|_= 10 pF, VDD22.7V - - 50
01 CL =10 pF, VDDZ 1.8V - - 20
C_=10pF, Vpp= 1.7V - - 12.5
C_ =50pF, Vpp22.7V - - 10
Output high to low level fall C =10 pF, Vpp22.7V - - 6
tt‘c('o)"”t/ time and output low to high = Bo ns
rI0)out  ||evel rise time C_=50pF, Vpp21.7V - - 20
C|_=10pF,VDDZ1.7V - - 10
C_=40pF, Vppz 2.7V - - | 504
C_L=10pF, Vpp22.7V - - | 100®
fmax(oyout |Maximum frequency(®) C_=40pF, Vpp21.7V - - 25 | MHz
C_ =10pF, Vpp218V - - 50
10 C_=10pF, Vpp21.7V - - 425
CL =40 pF, VDD 227V - - 6
Output high to low level fall C_ =10 pF, Vpp22.7V - - 4
ttf('o)m‘t/ time and output low to high L Bo ns
r(I0)out  ||evel rise time C_L=40pF, Vppz1.7V - - 10
C . =10pF, Vpp21.7V - - 6
1S7 DoclD024244 Rev 10 139/240




STM32F437xx and STM32F439xx

Electrical characteristics

Table 61. 12C analog filter characteristics(!)

Symbol Parameter Min Max Unit
Maximum pulse width of spikes that @) 3)
taF are suppressed by the analog filter 50 260 ns

1. Guaranteed by design.
Spikes with widths below tar(min) are filtered.

Spikes with widths above tar(may) are not filtered

SPI interface characteristics

Unless otherwise specified, the parameters given in Table 62 for the SPI interface are
derived from tests performed under the ambient temperature, fpc| kx frequency and Vpp
supply voltage conditions summarized in Table 17, with the following configuration:

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

Refer to Section 6.3.17: I/0 port characteristics for more details on the input/output alternate
function characteristics (NSS, SCK, MOSI, MISO for SPI).

Table 62. SPI dynamic characteristics(!)

Symbol Parameter Conditions Min Typ Max Unit
Master mode, SPI1/4/5/6, 45
2.7 VVpps<3.6 V
Slave mode, Receiver - - 45
f SPI1/4/5/6, Transmitter/ 38(2)
1/tSCK SPI clock frequency 2.7V=Vpps3.6 V full-duplex MHz
¢(SCK)
Master mode, SPI1/2/3/4/5/6, 205
1.7 V£Vpp<3.6 V ’
Slave mode, SPI1/2/3/4/5/6, 225
1.7 V£Vpp<3.6 V ’
Duty(scK) | PUY °¥$§u°;ni5' clock | sjave mode 30 50 70 | %
Kys DoclD024244 Rev 10 143/240




STM32F437xx and STM32F439xx Electrical characteristics

Figure 38. SPI timing diagram - slave mode and CPHA =0

NSS input \ /I

tsuss) : to(SCK) ———— i th(NSS)—u—p::
! ! : -- : N
5 [cPHA=0 'I/, \ / \. ’. \ !
- 1
< |cPoL=o | tw(SCKH) 1, y ! h ! :
S |CPHA=0 | twscky) o . ' . :
o | CPOL=1 T : ! : ! ,
1 ) \
! : | " ) tr(ScK '
' 0 tv(so) +¢— th(sO) le— i plig ISCK) tdis(SO) ~— i
ta(SO) ~&—» | : : \ - 1f(SCK) [ \
1 . - | |
OUT"";%? —( ' MSB OUT X BIT6 OUT X LSB OUT )—
- 1
tsu(Sl) r—d-

’ -
NPUT X | wmssN X BIT1 IN X isein X

:d—lh(SI) —»:

ai14134c

Figure 39. SPI timing diagram - slave mode and CPHA =1
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Figure 55. Asynchronous non-multiplexed SRAM/PSRAM/NOR read waveforms
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1. Mode 2/B, C and D only. In Mode 1, FMC_NADV is not used.

Table 86. Asynchronous non-multiplexed SRAM/PSRAM/NOR -

read timings(1(2)

Symbol Parameter Min Max Unit
tw(NE) FMC_NE low time 2THelk = 0.5 | 2 Ty kt0.5 | ns
ty(NOE_NE) FMC_NEx low to FMC_NOE low 0 1 ns
twNOE) FMC_NOE low time 2THeLK 2Thok+ 0.5 | ns
th(NE_NOE) FMC_NOE high to FMC_NE high hold time 0 - ns
ty(a_NE) FMC_NEx low to FMC_A valid - 2 ns
th(A_NOE) Address hold time after FMC_NOE high 0 - ns
tV(BL_NE) FMC_NEx low to FMC_BL valid - 2 ns
th(BL_NOE) FMC_BL hold time after FMC_NOE high 0 - ns
tsupata_NE) Data to FMC_NEXx high setup time Tholk + 2.5 - ns
tsu(pata_NoE) | Data to FMC_NOEX high setup time Thelk 2 - ns
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Table 90. Asynchronous multiplexed PSRAM/NOR read timings(1(2)

Symbol Parameter Min Max Unit
tw(NE) FMC_NE low time 3Thek =1 | 3THek*0.5 ns
ty(NOE_NE) FMC_NEx low to FMC_NOE low 2THclk 0.5 2THeLk ns
tw(NOE) FMC_NOE low time Thuok — 1 Theok*1 ns
th(NE_NOE) FMC_NOE high to FMC_NE high hold time 1 - ns
tya_NE) FMC_NEx low to FMC_A valid - 2 ns
tynabv NEy | FMC_NEx low to FMC_NADV low 0 2 ns
tw(NADV) FMC_NADV low time Thek = 0.5 | Thek*0.5 ns
t(AD_NADY) Emg_ﬁi(Da\(;%eis) valid hold time after 0 ) ns

_ gh)
th(A_NOE) Address hold time after FMC_NOE high Thek — 0.5 - ns
th(BL_NOE) FMC_BL time after FMC_NOE high 0 - ns
ty(BL_NE) FMC_NEx low to FMC_BL valid - 2 ns
tsu(Data_NE) Data to FMC_NEXx high setup time Thok+1.5 - ns
tsupata NOE) | Data to FMC_NOE high setup time Thelkt1 - ns
th(Data_NE) Data hold time after FMC_NEXx high 0 - ns
thpata_NoE) | Data hold time after FMC_NOE high 0 - ns
1. C_=30pF.

2. Guaranteed by characterization results.

Table 91. Asynchronous multiplexed PSRAM/NOR read-NWAIT timings("(2)

Symbol Parameter Min Max Unit
tW(NE) FMC_NE low time 8THCLK+O'5 STHCLK+2 ns
tW(NOE) FMC_NWE low time 5THCLK -1 5THCLK +1.5 ns
tSU(NWA|T_NE) FMC_NWA'T valid before FMC_NEX hlgh STHCLK +1.5 - ns
FMC_NEx hold time after FMC_NWAIT
th(NE_NWAIT) [ invalid 4ThoLkt1 ns
1. C_=30pF.

2. Guaranteed by characterization results.
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Figure 69. NAND controller waveforms for read access
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Figure 70. NAND controller waveforms for write access
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6.3.29

3

SD/SDIO MMC card host interface (SDIO) characteristics

Unless otherwise specified, the parameters given in Table 108 for the SDIO/MMC interface
are derived from tests performed under the ambient temperature, fpc| k2 frequency and Vpp
supply voltage conditions summarized in Table 17, with the following configuration:

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

Refer to Section 6.3.17: I/0O port characteristics for more details on the input/output
characteristics.

Figure 78. SDIO high-speed mode
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Figure 79. SD default mode
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Part numbering

8

3

Part numbering

Table 122. Ordering information scheme

Example:

Device family

STM32

STM32 = ARM-based 32-bit microcontroller

Product type

F

F = general-purpose

Device subfamily

439 V

437= STM32F437xx, USB OTG FS/HS, camera interface,
Ethernet, cryptographic acceleration

439= STM32F439xx, USB OTG FS/HS, camera interface,
Ethernet, LCD-TFT, cryptographic acceleration

Pin count

V =100 pins

Z =143 and 144 pins
A =169 pins

| =176 pins

B =208 pins

N =216 pins

Flash memory size

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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Figure 105. USB controller configured in dual mode and used in full speed mode
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External voltage regulator only needed when building a Vgys powered device.

The current limiter is required only if the application has to support a Vgyg powered device. A basic power
switch can be used if 5 V are available on the application board.

The ID pin is required in dual role only.

The same application can be developed using the OTG HS in FS mode to achieve enhanced performance
thanks to the large Rx/Tx FIFO and to a dedicated DMA controller.
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IMPORTANT NOTICE - PLEASE READ CAREFULLY

STMicroelectronics NV and its subsidiaries (“ST”) reserve the right to make changes, corrections, enhancements, modifications, and
improvements to ST products and/or to this document at any time without notice. Purchasers should obtain the latest relevant information on
ST products before placing orders. ST products are sold pursuant to ST’s terms and conditions of sale in place at the time of order
acknowledgement.

Purchasers are solely responsible for the choice, selection, and use of ST products and ST assumes no liability for application assistance or
the design of Purchasers’ products.

No license, express or implied, to any intellectual property right is granted by ST herein.

Resale of ST products with provisions different from the information set forth herein shall void any warranty granted by ST for such product.

ST and the ST logo are trademarks of ST. All other product or service names are the property of their respective owners.

Information in this document supersedes and replaces information previously supplied in any prior versions of this document.

© 2016 STMicroelectronics — All rights reserved

3

240/240 DoclD024244 Rev 10




