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Welcome to E-XFL.COM

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, SPI, UART/USART, USB OTG
Brown-out Detect/Reset, DMA, IS, LCD, POR, PWM, WDT
114

2MB (2M x 8)

FLASH

256K x 8

1.8V ~ 3.6V

A/D 24x12b; D/A 2x12b

Internal

-40°C ~ 85°C (TA)

Surface Mount

143-UFBGA, WLCSP

143-WLCSP (4.52x5.55)
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Description STM32F437xx and STM32F439xx

Figure 2. Compatible board design between STM32F10xx/STM32F2xx/STM32F4xx
for LQFP144 package

I 0 Q resistor or soldering bridge
- present for the STM32F10xx
108 Vss 73 configuration, not present in the
106 STM32F4xx configuration
109 72
= L
\-/SS
= Not populated when 0 Q
resistor or soldering
bridge present
Signal from
external power 143 (PDR_ON)
supply O
supervisor 30 31 87
1 36
Not populated for STM32F10xx
Two 0 Q resistors connected to: = = Vss for STM32F10xx
- Vss for the STM32F 10xx Voo Vss Vpp for STM32F4xx
- Vss, Vpp or NC for the STM32F2xx
- Vpp or signal from external power supply supervisor for the STM32F4xx
2i18487d

Figure 3. Compatible board design between STM32F2xx and STM32F4xx
for LQFP176 and UFBGA176 packages

132 89
133 88

48 1— - GND for STM32F2xx
- BYPASS_REG for STM32F4xx

Signal from external
power supply » 171 (PDR_ON)
supervisor 176 | O 45

1 44

VopVss
Two 0 Q resistors connected to:

- Vss, Vpp or NC for the STM32F2xx

- Vpp or signal from external power supply supervisor for the STM32F4xx
MS31835V1

3

18/240 DoclD024244 Rev 10




STM32F437xx and STM32F439xx

Description

Figure 4. STM32F437xx and STM32F439xx block diagram

CLK, NE [3:0], A[23:0],
D[31:0], NOEN, NWEN,
NBL[3:0], SDCLKE[1:0], SDNE[1:0],

SDNWE, NL

NRAS, NCAS, NADV
NWAIT/NIORD, NREG, CD
INTR

PUIXCLK, D[13:0]
DP
DM
ID, VBUS, SOF

VDD =1.71.8t03.6 V
VsS
VCAP1, VCAP2

ESYNC, VSYNC

by

> VDDA, VSSA
NRST
$ OSC_IN
0sC_ouT

@VDDA

DAC1_OUT DAC2_OUT
as AF as AF

CCM data RAM 64 KB External memory controller (FMC)
NJTRST, JTDI, ) ) j
JTCK/SWCLQ JAGASW | wPU Kmezy  NOR FIaﬁR,N IBCF(IDar:, .
JTDO’?;‘:\% éZEL’K ETM [ nvic as
] (@]
TRACED[a:oﬂ ARM Cortex-Mé4 D-BUSK, » = E DES, AES256
180 MHz  .8us K—= o)
FPU ) 4 1MB Flash L HAsH
s-8Us K > K= L
MIl or AMII as Aj Ethernet MAG [ Dmac7 | K= 1MB Flash ANG
MDIO as AF 10/100 FIFO K » ®8 Camera
— — K= SRAM112KB L interface
DF DM —_SRAM16KB |
ULPI:CK, D[7:0}, DIR, STP, NXT Z| otGHs |FFo ¢ ’ SRAM 16 KB o) >
ID, VBUS, SOF A N $:>| SRAM 64KB__| I USB T
DMA2 [ s«re;ané k& Q B2 T80 Wiz | OTGFS
DMA{  [eSveams é =_—> AHB1 180 MHz oo <
T, o
LCD_R[7:0], LCD_G[7:0], LCD_B[7:0], regulator
LCD_HSYNG, LCD_VSYNC, LCD_DE, LCD-TFT | #ro [l ) 330012V
LCD_CLK
- @VDDA @vbD
HR M-ART FFo :> _ POR | T
DMA2D resgt|  supervision
—f RCLs | POR/PDR
PA[15:0] GPIO PORT A L_RCLS | mmt_ <:
L PLL12,3 |
PB[15:0 GPIO PORT B PVD
PC[15:0 GPIO PORT C @VDDA @VDD
XTAL OSC
PD[15:0 GPIO PORT D
Reset & » IWDG
PE[15:0 GPIO PORT E clock -
control
PF[15:0] GPIO PORT F — Kep  Standby
PG[15:0 GPIO PORT G MM @VpaT /
30 rRTAL 32 kH
PH[15:0] GPIO PORT H 2e kK= @ = =
Piso) GPIO PORT | v ||_sscup regier
PJ[15:0] GPIO PORT J - 4 KB BKPSRAM
PK[7:0] GPIO PORT K TIM2  32p
TIM3 16b
168 AF EXTITWKUP K=> TIM4  16b
D[7:0]
CMD, CK as AJ SDIO / MMC| £ <—>| TIM5  32b
4 compl. chan. (TIM1_CH1[1:4]N), TIM12  16b
4 chan. (TIM1_CH1[1:4]ETR, TIM1 / PWM16b J¢=> N
BKIN as AF ¥ TIM13  16b
4 compl. chan.(TIM8_CH1[1:4]N),
4 chan. (TIM8_CH1[1:4], ETR, TIM8 / PWM16b [<=> TIM14  16b
IN as AF
2 channels as AF TIM9  16b USART. mcard
irDA
1 channel as AF TIM10 16b WWDG <>
USARTS"e2
1 channel as AF TIM11  16b 1
N
RX, TX, CK, OIS ART ] z UART4
CTS, RTS as AF DA 3 OARTS
RX, TX, CK, smcard, a /><m\
CTS, RTS as AF DA USARTE & EK=D UART7
MOSI, MISO, |
SCK, NSS as AF SPI1 <> TIMB 160 KEDIT Y] UARTS
MOSI, MISO,
SCK, NSS as AF SPl4 M7 160 K=DIF SP2/12S2
MOSI, MISO, SPI5 £
SCK, NSS as AF < SP3/12S3
MOSI, MISO,
SCK, NSS as AF SPi6 = k= iecismeusg
SD, SCK, FS, MCLK as AF SAI | £ @H 12C2/SMBUS =
, SCK, FS, E =
@VDDA £
VDDREF_ADG femperature sensor| k] S
K=> 12C3/SMBUS| O
8 analog inputs common ADC1 DACH IT| —
to the 3 ADCs DAC2 K= bxCAN1 Ol
8 analog inputs common ADC2 — rd
to the ADC1 & 2 IF K= bxCAN2 |1
8 analog i ADC3 —
g inputs for ADC3

VBAT =1.65t03.6 V
SC32_IN
0SC32_0uUT
RTC_AF1
RTC_AF1
RTC_50HZ

4 channels, ETR as AF
4 channels, ETR as AF
4 channels, ETR as AF
4 channels

2 channels as AF

1 channel as AF

1 channel as AF

RX, TX as AF
CTS, RTS as AF

RX, TX as AF
CTS, RTS as AF

RX, TX as AF
RX, TX as AF
RX, TX as AF

RX, TX as AF

MOSI/SD, MISO/SD_ext, SCK/CK
NSS/WS, MCK as AF

MOSI/SD, MISO/SD_ext, SCK/CK
NSS/WS, MCK as AF

SCL, SDA, SMBA as AF

SCL, SDA, SMBA as AF

SCL, SDA, SMBA as AF

TX, RX

TX, RX

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.

2. The LCD-TFT is available only on STM32F439xx devices.
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Functional overview STM32F437xx and STM32F439xx

Additional 32-bit registers contain the programmable alarm subseconds, seconds, minutes,
hours, day, and date.

Like backup SRAM, the RTC and backup registers are supplied through a switch that is
powered either from the Vpp supply when present or from the Vgar pin.

3.20 Low-power modes

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

e Sleep mode

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

e Stop mode

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

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

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

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

Table 5. Voltage regulator modes in stop mode

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

e Standby mode

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

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

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

3
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Pinouts and pin description STM32F437xx and STM32F439xx

Table 10. STM32F437xx and STM32F439xx pin and ball definitions (continued)

Pin number
-
Pinname | S| 8
(=23 [ © © Q. o 0 s
§ § < = E S § N | (functionafter | & | 2 % Alternate functions Addltl_onal
2l | < < | g |2 |8 < 1) £ v |2 functions
i ) o o || o reset) g | o
g|og| @ | @ |cg|8|c|@ 2
- - S S | ; - o _
TIM1_CH2N,
TIM3_CH3,
(5)| TIM8_CH2N, LCD_R3, | ADC12_
35|46 | N4 | R5 | 56 | N8 | 61 | R5 PBO /O | FT OTG_HS_ULPI_ D1, IN8
ETH_MI_RXD2,
EVENTOUT
TIM1_CH3N,
TIM3_CH4,
(5)| TIM8_CH3N, LCD_R6, | ADC12_
36 | 47 | K5 | R4 | 57 | K7 | 62 | R4 PB1 /IO | FT OTG_HS_ULPI_D2, IN9
ETH_MII_RXD3,
EVENTOUT
PB2-BOOT1
37 | 48 | L6 | M6 | 58 | L7 | 63 | M5 (PBOZ) /O | FT | - EVENTOUT -
- - - - - - | 64| G4 PI15 I/O| FT | - | LCD_RO, EVENTOUT -
- - - - - - | 65| R6 PJO I/O| FT | - | LCD_R1, EVENTOUT -
- - - - - - | 66| R7 PJ1 I/O| FT | - | LCD_R2, EVENTOUT -
- - - - - - | 67| P7 PJ2 I/O| FT | - | LCD_RS3, EVENTOUT -
- - - - - - | 68| N8 PJ3 I/O| FT | - | LCD_R4, EVENTOUT -
- - - - - - | 69| M9 PJ4 I/O| FT | - | LCD_RS, EVENTOUT -
SPI5_MOSI,
FMC_SDNRAS,
- |49 | M5 | R6 | 59 | M7 | 70 | P8 PF11 I/O| FT | - DCMI_D12, -
EVENTOUT
- |50 | N5 | P6 | 60 | N7 | 71 | M6 PF12 I/O| FT | - | FMC_A6, EVENTOUT -
- | 51| G9 | M8 | 61 - | 72| K7 Vss S - - -
- | 52 |D10| N8 | 62 - | 73| L8 Vpp S - - -
- | 53 | M6 | N6 | 63 | K6 | 74 | N6 PF13 I/O| FT | - | FMC_A7, EVENTOUT -
- | %4 | K7 | R7 |64 | L6 | 75| P6 PF14 I/O| FT | - | FMC_AS8, EVENTOUT -
- |55 | L7 | P7T | 65| M6 |76 | M8 PF15 I/O| FT | - | FMC_A9, EVENTOUT -
- | 56 | N6 | N7 | 66 | N6 | 77 | N7 PGO /O] FT | - | FMC_A10, EVENTOUT -
- | 57 | M7 | M7 | 67 | K& | 78 | M7 PG1 /O | FT | - | FMC_A11, EVENTOUT -
58/240 DoclD024244 Rev 10 Kys




STM32F437xx and STM32F439xx

Pinouts and pin description

Table 10. STM32F437xx and STM32F439xx pin and ball definitions (continued)

Pin number
o
Pin name g | 2
(o2} o (2] o o [¢] N e
§ § 2 < E S § N (function after 2 § % Alternate functions Addltl_onal
Ll |l €| < g |2 |8 < 1) £ v |2 functions
i ) o o || o reset) g | o
g|og| @ | @ |cg|8|c|@ 2
| - S S | ; - o —
LCD_GS3,
FMC_NCE4_1/FMC_N
- |125| C7 | B10|153| C6 [179| C8 PG10 /O | FT | - E3, DCMI_D2, -
LCD_B2, EVENTOUT
ETH_MII_TX_EN/ETH_
RMIL_TX_EN,
- |126| B7 | B9 |154| B6 |180| B8 PG11 I/O| FT | - FMC_NCE4_2, -
DCMI_D3, LCD_Bs3,
EVENTOUT
SPI6_MISO,
USART6_RTS,
- |127| A7 | B8 |155| A6 [181| C7 PG12 I/O| FT | - LCD_B4, FMC_NE4, -
LCD_B1, EVENTOUT
SPI6_SCK,
NG USART6_CTS,
- |128] 2y | A8 |156| D6 |182| B3 PG13 I/O| FT | - |ETH_MI_TXDO/ETH_R -
MIl_TXDO0, FMC_A24,
EVENTOUT
SPI6_MOSI,
NG USART6_TX,
- |129] ) | A7 |157| F6 |183| A4 PG14 I/O| FT | - |ETH_MI_TXD1/ETH_R -
MIl_TXD1, FMC_A25,
EVENTOUT
- |130| D7 | D7 |158| - |184| F7 Vsg S - - -
- |131| L6 | C7 |159| E6 [185| E8 Vbp S - - -
- - - - - - |186| D8 PK3 I/O| FT | - | LCD_B4, EVENTOUT -
- - - - - - |187| D7 PK4 I/O| FT | - | LCD_B5, EVENTOUT -
- - - - - - |188| C6 PK5 I/O| FT | - | LCD_B6, EVENTOUT -
- - - - - - |189| C5 PK6 I/O| FT | - | LCD_B7, EVENTOUT -
- - - - - - |190| C4 PK7 I/O| FT | - | LCD_DE, EVENTOUT -
USART6_CTS,
FMC_SDNCAS,
- |132| C6 | B7 |160| A7 |191| B7 PG15 I/O| FT | - DCMI_D13, -
EVENTOUT
‘Yl DoclD024244 Rev 10 67/240
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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

et SYS | TIM12 | TIM3/4/5 T:'g'ﬁqgl '22‘13;’ :sﬂllj’fé 3:5’13’ ugzg’le u%%ggg nﬁ??ﬂ'az/m O/I)?f;{S ETH fg"T(gnglg pcMmi | LcD | sys
23 18 /LCD FS -

PE7 | - | TR - - - - - - | UART7_Rx - - - FMC D4 | - .| BN
PES | - (Tzlnwﬁ . - - - - - UART7_Tx - - - FMC_D5 - ; %5'#
PES | - s - - - - - - - - - - FMC_D6 - S R
PE10 | - s - - - - - - - - - - FMC_D7 - - |5y

PortE | PE11 | - T - - i - - - - - - FMC_D8 - |ep_es | EJEN
PE12 | - s - - - | - - - - - - - FMC_D9 - | cosa | EJ°N
PE13 | - P - - - | s - - - - - - FMC_D10 - | eo_pe | SN
o - Lm | - | s ] ] e s e
PE15 | - TE;:‘("J\‘— - - - - - - - - - FMC_D12 - LCD_R7 Eéﬁ'#
PFO | - - - - 'g%i— - - - - - - - FMC_AO - - %‘E#
PF1 | - - - - - - - - FMC_A1 - S RS
PF2 | - - - S| &) - - - - - - - FMC_A2 - N
PR3 | - - - - - - - - - - - FMC_A3 | - S R

Port F
PF4 | - - - - - - - - - - - FMC_A4 - - %E’#
PF5 | - - - - - - - - - - - FMC_A5 - S R
oL | e[| s | | | |
o L e ] e | e | | |mm
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STM32F437xx and STM32F439xx

Memory mapping

Table 13. STM32F437xx and STM32F439xx register boundary addresses (continued)

Bus Boundary address Peripheral

0x4008 0000- Ox4FFF FFFF Reserved
0x4004 0000 - 0x4007 FFFF USB OTG HS
0x4002 BCOO0- 0x4003 FFFF Reserved
0x4002 BOOO - 0x4002 BBFF DMA2D
0x4002 9400 - 0x4002 AFFF Reserved
0x4002 9000 - 0x4002 93FF
0x4002 8C00 - 0x4002 8FFF
0x4002 8800 - 0x4002 8BFF ETHERNET MAC
0x4002 8400 - 0x4002 87FF
0x4002 8000 - 0x4002 83FF
0x4002 6800 - 0x4002 7FFF Reserved
0x4002 6400 - 0x4002 67FF DMA2
0x4002 6000 - 0x4002 63FF DMA1
0X4002 5000 - 0X4002 5FFF Reserved
0x4002 4000 - 0x4002 4FFF BKPSRAM

AHB1 0x4002 3C00 - 0x4002 3FFF Flash interface register

0x4002 3800 - 0x4002 3BFF

RCC

0X4002 3400 - 0X4002 37FF Reserved
0x4002 3000 - 0x4002 33FF CRC
0x4002 2C00 - 0x4002 2FFF Reserved
0x4002 2800 - 0x4002 2BFF GPIOK
0x4002 2400 - 0x4002 27FF GPIOJ
0x4002 2000 - 0x4002 23FF GPIOI
0x4002 1C00 - 0x4002 1FFF GPIOH
0x4002 1800 - 0x4002 1BFF GPIOG
0x4002 1400 - 0x4002 17FF GPIOF
0x4002 1000 - 0x4002 13FF GPIOE
0X4002 0CO00 - 0x4002 OFFF GPIOD
0x4002 0800 - 0x4002 OBFF GPIOC
0x4002 0400 - 0x4002 07FF GPIOB
0x4002 0000 - 0x4002 03FF GPIOA

3
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STM32F437xx and STM32F439xx 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™

Max(?)
Symbol Parameter | Conditions | fyc k (MHZz) Typ Tp = Tp= Tp= Unit
25°C | 85°C | 105°C
180 98 1040) 123 1410)
168 89 980 116 1330)
150 75 84 100 115
144 72 81 96 112
120 54 58 72 85
Al 90 43 45 56 66
Peripherals 60 29 30 38 45
enabled 30 16 20 34 46
25 13 16 30 43
16 11 13 27 39
8 5 9 23 36
4 4 8 21 34
Supply 2 2 7 20 33
‘o ;Sr,\:er:toz]e 180 44 7® | 6o | e® | ™
168 41 45() 66 830
150 36 39 57 73
144 33 37 56 72
120 25 29 43 56
Al 90 20 21 32 41
Peripherals 60 14 15 22 28
disabled® 0 5 s 12 ”
25 7 7 10 24
16 7 9 22 35
8 3 7 21 34
4 3 6 20 33
2 2 6 20 33

1. Code and data processing running from SRAM1 using boot pins.

N

Guaranteed by characterization.

i

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

4. 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.

5. Guaranteed by test in production.

‘Yl DoclD024244 Rev 10 101/240




STM32F437xx and STM32F439xx Electrical characteristics

Table 26. Typical and maximum current consumption in Sleep mode

Max(!)
Symbol Parameter | Conditions | fyc Lk (MHz) Typ Tp = Tp= Tp= Unit
25°C | 85°C | 105°C
180 78 89 110 1300
168 66 750) 93 110(3)
150 56 61 80 96
144 54 58 78 94
120 40 44 59 72
Al 90 32 34 46 56
Peripherals 60 22 23 31 38
enabled® 30 10 16 30 43
25 9 14 28 40
16 5 12 25 40
8 3 8 22 35
4 3 7 21 34
Supply 2 2 6.5 20 33
oo Sf:;;err:o'ze 180 21 260) 54 76(3) mA
168 16 200 41 580)
150 14 17 36 52
144 13 16.5 35 51
120 10 14 28 41
Al 90 8 13 26 37
Peripherals 60 6 9 17 25
disabled 30 5 8 22 35
25 3 7 21 34
16 3 7 21 34
8 2 6 20 33
4 2 6 20 33
2 2 6 20 33

Guaranteed by characterization unless otherwise specified.

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

3. Based on characterization, tested in production.

3
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STM32F437xx and STM32F439xx Electrical characteristics

Figure 31. ACCHSI accuracy versus temperature
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1. Guaranteed by characterization results.

Low-speed internal (LSI) RC oscillator

Table 42. LSI oscillator characteristics ()

Symbol Parameter Min Typ Max Unit

fLg® Frequency 17 32 47 kHz
tSU(LS|)(3) LSl oscillator startup time - 15 40 us
IDD(LS|)(3) LS| oscillator power consumption - 0.4 0.6 MA

1. Vpp =3V, Tp =40 to 105 °C unless otherwise specified.
Guaranteed by characterization results.

Guaranteed by design.

3
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STM32F437xx and STM32F439xx

Electrical characteristics

Table 43. Main PLL characteristics (continued)

Symbol Parameter Conditions Min Typ Max Unit
RMS - 25 -
Cycle-to-cycle jitter peak
to - +150 -
System clock peak
120 MHz RMS - 15 -
Period Jitter peak
- + -
Jitter® :)oeak 200 ps
Main clock output (MCO) for Cycle to cycle at 50 MHz ) 32 )
RMII Ethernet on 1000 samples
Main clock output (MCO) for MIl | Cycle to cycle at 25 MHz ) 40 )
Ethernet on 1000 samples
Bit Time CAN jitter Cycle to cycle at 1 MHz . 330 -
on 1000 samples
VCO freq = 100 MHz 0.15 0.40
| () PLL i VDD - A
DD(PLL) power consumption on VCO freq = 432 MHz 0.45 o7rs | ™
| @) PLL power consumption on VCO freq = 100 MHz 0.30 i 0.40 mA
DDA(PLL) VDDA VCO freq = 432 MHz 0.55 0.85

1. Take care of using the appropriate division factor M to obtain the specified PLL input clock values. The M factor is shared
between PLL and PLLI2S.

Guaranteed by design.

The use of 2 PLLs in parallel could degraded the Jitter up to +30%.

Guaranteed by characterization results.

Table 44. PLLI2S (audio PLL) characteristics

Symbol Parameter Conditions Min Typ Max Unit
foLLi2s IN PLLI2S input clock(" 0.95@) | 1 210 | MHz
fpLLI2S ouT PLLI2S multiplier output clock - - 216 MHz
fyco out PLLI2S VCO output 100 - 432 MHz

VCO freq = 100 MHz 75 - 200
t ock PLLI2S lock time us
VCO freq = 432 MHz 100 - 300
Cycle to cycle at RMS B 90 B
12.288 MH'z on peak
48KHz period, to - 280 - ps
N=432, R=5 peak
Master 12S 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
WS 125 clock jitter ycle fo cycle z ; 400 ; ps
on 1000 samples
1S7 DoclD024244 Rev 10 125/240




Electrical characteristics STM32F437xx and STM32F439xx

Table 44. PLLI2S (audio PLL) characteristics (continued)

Symbol Parameter Conditions Min Typ Max Unit
| (4) |PLLI2S power consumption on | VCO freq = 100 MHz 0.15 i 0.40 mA
DD(PLLI2S) ™~ vy VCO freq = 432 MHz 0.45 0.75

(4) | PLLI2S power consumption on | VCO freq = 100 MHz 0.30 0.40
lbpAPLLIZS) ™ |y _ - mA

DDA 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. Guaranteed by characterization results.
Table 45. PLLISAI (audio and LCD-TFT PLL) characteristics

Symbol Parameter Conditions Min Typ Max Unit
foLLSAL IN PLLSAI input clock(") 0.95@) | 1 210 | MHz
feLsa_out | PLLSAI multiplier output clock - - 216 MHz
fyco_out PLLSAI VCO output 100 - 432 MHz

VCO freq = 100 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 SAl 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 = 100 MHz 0.15 i 0.40 mA
DD(PLLSAD | vpp VCO freq = 432 MHz 0.45 0.75
| (4) | PLLSAI power consumption on | VCO freq = 100 MHz 0.30 i 0.40 mA
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

Guaranteed by characterization results.

3

126/240 DoclD024244 Rev 10




STM32F437xx and STM32F439xx
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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
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Ethernet characteristics

Unless otherwise specified, the parameters given in Table 71, Table 72 and Table 73 for
SMI, RMII and Ml are derived from tests performed under the ambient temperature, fic «
frequency summarized in Table 17 with the following configuration:

e  Output speed is set to OSPEEDRYy[1:0] = 10

e  Capacitive load C = 30 pF for 2.7V <Vpp <3.6 V

e Capacitive load C = 20 pF for 1.71V <Vpp <3.6 V

e  Measurement points are done at CMOS levels: 0.5Vpp.

Refer to Section 6.3.17: 1/O port characteristics for more details on the input/output
characteristics.

Table 71 gives the list of Ethernet MAC signals for the SMI (station management interface)
and Figure 47 shows the corresponding timing diagram.

Figure 47. Ethernet SMI timing diagram

tMDC———————»p]

ETH_MDC

N
X

tsu(MDIO) th(MDIO)
ETH_MDIO(l) ; 1

td(MDIO)

ETH_MDIO(O)

MS31384V1

Table 71. Dynamics characteristics: Ethernet MAC signals for SMI(")

Symbol Parameter Min Typ Max Unit
tMbe MDC cycle time(2.38 MHz) 411 420 425

Tympioy | Write data valid time 6 10 13 o

tsumpio) | Read data setup time 12 - -

thvpio) | Read data hold time 0 - -

1. Guaranteed by characterization results.
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Table 85. DAC characteristics (continued)

Symbol Parameter Conditions Min | Typ | Max |Unit Comments
( Wakeup time from off CLoap <50 pF, R oap = 5 kQ
tWAlﬁFUP state (Settlng the ENx _ _ 6.5 10 s |i deb | d
bit in the DAC Control ' H ':,pﬁt code ?E’l"ee” owestan
register) ighest possible ones.
PSRR+ Power supply rejection

)

ratio (tO VDDA) (static - - —67 | —40 | dB [No RLOADv CLOAD =50 pF
DC measurement)

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).

Guaranteed by design.

The quiescent mode corresponds to a state where the DAC maintains a stable output level to ensure that no dynamic
consumption occurs.

Guaranteed by characterization.

Figure 54. 12-bit buffered /non-buffered DAC

Buffered/non-buffered DAC

Buffer ("
T RLoAD
12-bit _/\/\/\/\,_
digital to I | |bacx out
analog y
I I | 1
converter 1 1
| | CLoAD

ai17157a

1. The DAC integrates an output buffer that can be used to reduce the output impedance and to drive external loads directly
without the use of an external operational amplifier. The buffer can be bypassed by configuring the BOFFx bit in the
DAC_CR register.

168/240
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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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Table 108. Dynamic characteristics: SD / MMC characteristics(!(?

Symbol Parameter Conditions Min Typ Max Unit
fop Clock frequency in data transfer mode 0 48 MHz
- SDIO_CK/PCLK2 frequency ratio - - 8/3 -
tW(CKL) Clock low time fpp =48 MHz 8.5 9 -
ns
tw(ckH) Clock high time fop =48 MHz 8.3 10 -
CMD, D inputs (referenced to CK) in MMC and SD HS mode
tisu Input setup time HS fpp =48 MHz 3.5 - -
ns
tin Input hold time HS fpp =48 MHz 0 - -
CMD, D outputs (referenced to CK) in MMC and SD HS mode
tov Output valid time HS fpp =48 MHz - 4.5 7
ns
ton Output hold time HS fpp =48 MHz 3 - -
CMD, D inputs (referenced to CK) in SD default mode
tISUD | Input setup time SD fop =24 MHz 1.5 - -
ns
tIHD Input hold time SD fop =24 MHz 0.5 - -
CMD, D outputs (referenced to CK) in SD default mode
tovD Output valid default time SD fop =24 MHz - 4.5 6.5
ns
tOHD Output hold default time SD fop =24 MHz 3.5 - -
1. Guaranteed by characterization results.
2. Vpp=27t036V.
6.3.30 RTC characteristics
Table 109. RTC characteristics
Symbol Parameter Conditions Min Max
.| Any read/write operation
- fpcLk1/RTCCLK frequency ratio from/to an RTC register 4 -
198/240 DoclD024244 Rev 10 Kys
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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 81. LQPF100 - 100-pin, 14 x 14 mm low-profile quad flat
recommended footprint
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1. Dimensions are expressed in millimeters.
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Table 116. UFBGA169 - 169-ball 7 x 7 mm 0.50 mm pitch, ultra fine pitch ball grid array
package mechanical data (continued)

millimeters inches("
Symbol
Min Typ Max Min Typ Max
F 0.450 0.500 0.550 0.0177 0.0197 0.0217
ddd - - 0.100 - - 0.0039
eee - - 0.150 - - 0.0059
fff - - 0.050 - - 0.0020

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

Figure 96. UFBGA169 - 169-ball, 7 x 7 mm, 0.50 mm pitch, ultra fine pitch
ball grid array recommended footprint

Dpad

Dsm

MS18965V2

Table 117. UFBGA169 recommended PCB design rules (0.5 mm pitch BGA)

Dimension Recommended values
Pitch 0.5
Dpad 0.27 mm
0.35 mm typ. (depends on the soldermask
Dsm ) .
registration tolerance)
Solder paste 0.27 mm aperture diameter.
Note: Non-solder mask defined (NSMD) pads are recommended.

4 to 6 mils solder paste screen printing process.
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