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Table 2. STM32F437xx and STM32F439xx features and peripheral counts (continued)

Peripherals STMi,Iin STM?&“” STM32F437Zx | STM32F437Al | STM32F439Al | STM32F439Zx | STM32F437Ix | STM32F439Ix | STM32F439Bx | STM32F439Nx
SPI/1%S 4/2 (full duplex)@ 6/2 (full duplex)®
1’c 3
USART/
UART 4/4
uUsB Y
Communication | OTG FS es
interfaces
usB Yes
OTG HS
CAN 2
SAl 1
SDIO Yes
Camera interface Yes
LCD-TFT No Yes No Yes Yes l No Yes
Chrom-ART Accelerator™ Yes
(DMA2D)
Cryptography Yes
GPIOs 82 114 ‘ 140 168 168
12-bit ADC 8
Number of channels 16 24
12-bit DAC Yes
Number of channels 2
Maximum CPU frequency 180 MHz
Operating voltage 1.7 t0 3.6 V)
Ambient temperatures: —40 to +85 °C /-40 to +105 °C
Operating temperatures
Junction temperature: —40 to + 125 °C
WLCSP143 WLCSP143 UFBGA176
Package LQFP100 LQFP144 UFBGA169 LQFP144 LQFP176 LQFP208 TFBGA216

NAND Flash memory using the NCE2 Chip Select. The interrupt line cannot be used since Port G is not available in this package.

The SPI2 and SPI3 interfaces give the flexibility to work in an exclusive way in either the SPI mode or the 12S audio mode.

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).

For the LQFP100 package, only FMC Bank1 or Bank2 are available. Bank1 can only support a multiplexed NOR/PSRAM memory using the NE1 Chip Select. Bank2 can only support a 16- or 8-bit
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STM32F437xx and STM32F439xx

Description

Figure 4. STM32F437xx and STM32F439xx block diagram
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BKIN as AF ¥ TIM13  16b
4 compl. chan.(TIM8_CH1[1:4]N),
4 chan. (TIM8_CH1[1:4], ETR, TIM8 / PWM16b [<=> TIM14  16b
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SCK, NSS as AF SPi6 = k= iecismeusg
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@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
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3.1

Note:

3.2

3.3
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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 STM32F43x family is compatible with all ARM tools and software.
Figure 4 shows the general block diagram of the STM32F43x family.
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 which is 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 requires 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.

DoclD024244 Rev 10 ‘Yl




STM32F437xx and STM32F439xx Functional overview

3.9

3.10

3

The DMA can be used with the main peripherals:

e SPlandI?S

e I°C

e USART

e  General-purpose, basic and advanced-control timers TIMx
e DAC

e SDIO

e  Cryptographic acceleration
e  Camera interface (DCMI)
e ADC

e SAN.

Flexible memory controller (FMC)

All devices embed an FMC. It has four Chip Select outputs supporting the following modes:
PCCard/Compact Flash, SDRAM/LPSDR SDRAM, SRAM, PSRAM, NOR Flash and NAND
Flash.

Functionality overview:

e  8-,16-, 32-bit data bus width

. Read FIFO for SDRAM controller

e  Write FIFO

e  Maximum FMC_CLK/FMC_SDCLK frequency for synchronous accesses is 90 MHz.

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.

LCD-TFT controller (available only on STM32F439xx)

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.
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Functional overview STM32F437xx and STM32F439xx

Figure 9. Startup in regulator OFF: slow Vpp slope
- power-down reset risen after Voap 1/Vcap 2 stabilization
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1. This figure is valid whatever the internal reset mode (ON or OFF).

Figure 10. Startup in regulator OFF mode: fast Vpp slope
- power-down reset risen before Voap 1/Vcap 2 stabilization
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1. This figure is valid whatever the internal reset mode (ON or OFF).
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STM32F437xx and STM32F439xx Pinouts and pin description

N
S
[
(oY)
<
o
(9]
9]
=
[
RN L v~ o -0 w < RN Ea=) )
2I8Cn a - a P¥IaplPdC2 LYo
NroTrrrAfd 223808088 868 8383928852858 8300003800
o000 0O0>>>0o0o00000000>>0000000000>>00000000>>5>000000000
OCUTONANTOODDONOUITONANTODONO VTN ATONDONOULUTONANTOOODON O TONTOOD®ONO©LW
PRRLOOEDIIIIIIIIIINEOD 202 PO ANANNNANNNN TS I EEEEErEERR2222
eld | 261 vol| ziad
aan |sst ot | aan
vivd |est 201 | 2tHd
Sivd |09t 104 LiHd
01od |11 001 | OtHd
110d |29t 66| 6Hd
210d |eot 96| 8Hd
oad | vor 16| 2Hd
1ad |set 96| 9Hd
zad | 99t g6 srd
ead | 2ot v6 | aan
vad | 89t 6| sSA
5 sad | ear 26| Ldvon
o ssA | ozt 16] 11ad
c aan | 1zt 06| orad
= oad | ezt 68| s1ad
1ad | ezt 88| v13d
% zird | w2t 8| e1ad
~ gird | szt 98| z1ad
o vird | ozt g8| 113d
T8 sird | 221 vg|olad
(] 69d | 8L1 €8| aan
= 01d | 621 28| ssA
v 11od [ ogt 18] 63d
| zod|is 3 08| 8ad
< €1od | 28t W 6.|23d
W | tiod|est o /| 19d
Mq_u ssh | vsi e} 122|004
s aan | sst - 9s|Skdd
e exid | 981 52| v1dd
n v)id | 281 v €1dd
g o¥id | 88t ez| aan
) ovid | 681 2| ssA
- 2)id | 061 12| 2rdd
®| ¢sod|ier o] ri4d
rU| €ad | 264 69| vrd
5 vad | esl g9 erd
= sad | ve1 19| 2rd
L 9ad | g6t 99| rd
84 | 961 g9 ord
01004 | 261 vo| stid
8dd | 861 9| zad
6ad | 661 29| 1ad
03d | ooz +9] ogd
13d | roz 09| ssA
ssA | zoz 65| aan s
NO Had | €02 86 | SOd 2
aan | voz 15| vod S
vid | s0z o5 | 2vd 2
sid | 90z g5 | ovd =2
aid | 202 5| svd o
2id | sog g5 | vvd ©
ruoTooreo2 IR YRRy URY RRNERBSIBI885EB32Y 2ILSLR2B %
©
NDITDOEVOITWOIO-TNAO - NANDT OFTO NAONODNPNOO-FEFO - NNALC +LO-ANNDTWLAONA ¥
<< - - - LW~~~ WWwuWw LW -
%%%%%WP%%%PMMWWPPPMMM PPPWWPPPPWWW%%%%%WMWWMMMWWMW%WW o
> =
»
3
o
<
(2]
1)
5
2
=
o
>
2
e}
©
1)
o
T
-
Kys DoclD024244 Rev 10 48/240




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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Pinouts and pin description

STM32F437xx and STM32F439xx

Table 9. Legend/abbreviations used in the pinout table

Name Abbreviation Definition
. Unless otherwise specified in brackets below the pin name, the pin function during and after
Pin name : .
reset is the same as the actual pin name
S Supply pin
Pin type | Input only pin
I/10 Input / output pin
FT 5V tolerant /0
TTa 3.3 V tolerant I/O directly connected to ADC
I/O structure
B Dedicated BOOTO pin
RST Bidirectional reset pin with weak pull-up resistor
Notes Unless otherwise specified by a note, all I/Os are set as floating inputs during and after reset
Alterr_wate Functions selected through GPIOx_AFR registers
functions
Addltl'onal Functions directly selected/enabled through peripheral registers
functions
Table 10. STM32F437xx and STM32F439xx pin and ball definitions
Pin number
g
© oo Pin name g | g
(=23 © [} o n ags
e |3 < = k|38 N | (function after = g 2| Alternate functions Addltl_onal
= | = < < =l a [ < 1 cla |9 functions
o | o o | ¢ | Q@ reset)(!) = z
e lw Q19 | || O oo
|| @ @ lc|a|lc| D et
Y | = s 2|3 |2 = -
TRACECLK,
SPI4_SCK,
1 1 B2 | A2 1 | D8 | 1 A3 PE2 I/O| FT | - SAI1_MCLK_A, -
ETH_MII_TXD3,
FMC_A23, EVENTOUT
TRACEDO,
2 2 | C1 | A1 2 |C10| 2 | A2 PE3 I/O| FT | - | SAIM_SD_B,FMC_A19, -
EVENTOUT
TRACED1, SPI4_NSS,
SAIM_FS_A,FMC_AZ20,
3 3 | C2 | B1 3 |[B11| 3 | A1 PE4 /O| FT | - DCMI_D4, LCD_BO, -
EVENTOUT
52/240 DoclD024244 Rev 10 Kys




Pinouts and pin description STM32F437xx and STM32F439xx

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
2l | < < | g |2 |8 < 1) £ v |2 functions
i o o Ll | & ) reset) g | o
g|og| @ | @ |cg|8|c|@ =
| - S S | ; - o —_—
TIM1_CH2,
I2C3_SMBA, OTG FS_
68 [ 101 | E8 | E15 ({120 | E2 [143| E15 PA9 IO | FT | - USART1_TX, VBUS
DCMI_DO, EVENTOUT
TIM1_CH3,
USART1_RX,
69 |102| E9 | D15 (121 | D5 | 144 | D15 PA10 /10| FT | - OTG_FS_ID, -
DCMI_D1, EVENTOUT
TIM1_CH4,
USART1_CTS,
70 | 103 | E10 | C15|122| D4 |[145| C15 PA11 /10| FT | - CAN1_RX, LCD_R4, -
OTG_FS_DM,
EVENTOUT
TIM1_ETR,
USART1_RTS,
71 | 104 | E11 | B15 | 123 | E1 | 146 | B15 PA12 /1O | FT | - CAN1_TX, LCD_R5, -
OTG_FS_DP,
EVENTOUT
PA13
72 | 105 | E12 | A15 | 124 | D3 [ 147 | A15 (JTMS- /10| FT | - JTMS-SWDIO, -
EVENTOUT
SWDIO)
73 | 106 | D12 | F13 [125| D1 [148] E11 Veap 2 S - - -
74 | 107 | J10 | F12 | 126 | D2 | 149 | F10 Vsg S - - -
75 (108 | H4 | G13 | 127 | C1 | 150 | F11 Voo S - - -
TIM8_CH1N,
- - D13 | E12 |128| - |151| E12 PH13 /1O | FT | - | CAN1_TX, FMC_D21, -
LCD_G2, EVENTOUT
TIM8 CH2N,
- - |C13 | E13 [(129| - [152| E13 PH14 /O | FT | - | FMC_D22, DCMI_D4, -
LCD_G3, EVENTOUT
TIM8_CH3N,
- - |C12 | D13 |130| - |153| D13 PH15 /O | FT | - | FMC_D23, DCMI_D11, -
LCD_G4, EVENTOUT
TIM5_CH4,
SPI2_NSS/1252_ WS,
- | - |B13|E14|131] - |154| E14 PIO UO| FT | - | E\G D24, DONIL D13, -
LCD_G5, EVENTOUT
64/240 DoclD024244 Rev 10 ‘Yl




Pinouts and pin description

STM32F437xx and STM32F439xx

72/240

Table 11. FMC pin definition (continued)

Pin name CF No'g;z;AM’ NORI(APUSXRAM NAND16 SDRAM
PE11 D8 D8 DA8 D8 D8
PE12 D9 D9 DA9 D9 D9
PE13 D10 D10 DA10 D10 D10
PE14 D11 D11 DA11 D11 D11
PE15 D12 D12 DA12 D12 D12
PD8 D13 D13 DA13 D13 D13
PD9 D14 D14 DA14 D14 D14
PD10 D15 D15 DA15 D15 D15
PH8 D16 D16
PH9 D17 D17
PH10 D18 D18
PH11 D19 D19
PH12 D20 D20
PH13 D21 D21
PH14 D22 D22
PH15 D23 D23
PIO D24 D24
PI1 D25 D25
PI2 D26 D26
PI3 D27 D27
PI6 D28 D28
PI7 D29 D29
PI9 D30 D30
PI10 D31 D31
PD7 NE1 NE1 NCE2
PGY NE2 NE2 NCE3
PG10 NCE4_1 NE3 NE3
PG11 NCE4 2
PG12 NE4 NE4
PD3 CLK CLK
PD4 NOE NOE NOE NOE
PD5 NWE NWE NWE NWE
PD6 NWAIT NWAIT NWAIT NWAIT
PB7 NL(NADV) NL(NADV)
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Table 12. STM32F437xx and STM32F439xx alternate function mapping (continued)

AF0 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
10M1 | 253 | 3/4/5/6 | SAN /OTG2_FS
2/3 8 ILCD FS -
FMC_NE2/ | DCMI_
PGY | - ; ; ; ; ; ; ; USAR'iTG— ; ; ; FMC_ | VSYNC ; E(\;E'i
NCE3 M
FMC_
PG10| - ; ; ; ; ; ; ; ; LCD_G3 ; ; NCE4 1/ DCD“Z’”— LCD_B2 %5’#
FMC_NE3
ETH_MII_
TXEN/ | FMcC_ | pcmi EVEN
LU - - - - - - - - - - ETH_RMII | NCE4 2 D3 | “CP-B3 | touT
_TX_EN
Port SPI6_ USART6._ EVEN
ot | pe12| - ; ; ; - | Ses ; ; il LCD_B4 ; ; FMC_NE4 ; Leo st | S05T
ETH_MIIl_
SPI6_ USART6_ TXDO/ EVEN
PG13| - - - - - SCK - - cTS - - ETH_RMil | TMC_A24 - - | ToutT
_TXDO
ETH_MII_
SPI6_ USART6_ TXD1/ EVEN
PG14| - - - - = | wmosi - - > - - ETH_RMIl | TMC_A25 - - TOUT
_TXD1
po1s| ] ] ] ] ] ] ] USART6_ ] ] ] FMC_ | DCMIL ] EVEN
cTS SDNCAS | D13 TOUT
EVEN
PHO | - - - - - - - - - - - - - - - | Tout
EVEN
PH1 | - - - - - - - - - - - - - - - | Tout
ETH MI_ | FMC_ ] EVEN
PHZ | - - - - - - - - - - - CRS SDCKEO LCD_RO | royt
Port ETH_MII_ | FMC_SDN EVEN
Ho| PR - - - - - - - - - - - coL Eo - LCD_RT | rouT
s | ] ] o |2 | ] ] ] ] OTG_HS_ ] ] ] ] EVEN
scL ULPI_NXT TOUT
s | ] ] ~ |12c2_|sPisN ] ] ] ] ] ] FMC_SDN ] ] EVEN
SDA | sS WE TOUT
12c2_| sPIs_ FMC_ | DCMI
PH6 | - - - - |smBA| scK - - - TIM12_CH1 - - SDNET D8 - -

uonduosap uid pue sinould
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STM32F437xx and STM32F439xx

Electrical characteristics

3

On-chip peripheral current consumption

The MCU is placed under the following conditions:

At startup, all I/0 pins are in analog input configuration.
All peripherals are disabled unless otherwise mentioned.

I/0 compensation cell enabled.
The ART accelerator is ON.

Scale 1 mode selected, internal digital voltage V12 = 1.32 V.

HCLK is the System clock. fPCLK1 = fHCLK/47 and fPCLK2 = fHCLK/2.
The given value is calculated by measuring the difference of current consumption
— with all peripherals clocked off

— with only one peripheral clocked on
—  fycLk = 180 MHz (Scale1 + over-drive ON), fyc k = 144 MHz (Scale 2),

fHCLK =120 MHz (Scale 3)“

Ambient operating temperature is 25 °C and Vpp=3.3 V.

Table 35. Peripheral current consumption

Ioo( Typ)"
Peripheral Unit
Scale 1 Scale 2 Scale 3

GPIOA 2.50 2.36 2.08

GPIOB 2.56 2.36 2.08

GPIOC 244 2.29 2.00

GPIOD 2.50 2.36 2.08

GPIOE 2.44 2.29 2.00

GPIOF 244 2.29 2.00

GPIOG 2.39 2.22 2.00

GPIOH 2.33 215 1.92

GPIOI 2.39 2.22 2.00

AHB1 GPIOJ 2.33 2.15 1.92

18(37\;32) GPIOK 2.33 2.15 1.92 HAMHZ

OTG_HS+ULPI 27.00 24 .86 21.92

CRC 0.44 0.42 0.33

BKPSRAM 0.78 0.69 0.58

DMA1 25.33 23.26 20.50

DMA2 24.72 22.71 20.00

DMA2D 28.50 26.32 23.33

ETH_MAC

EMMCT | i | e | s

ETH_MAC_PTP
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STM32F437xx and STM32F439xx Electrical characteristics

Table 69. USB HS clock timing parameters(”

Symbol Parameter Min Typ Max | Unit

B e o e Properoperationof | g0 | .- | MHz

FsTarT sair | Frequency (first transition)  [8-bit £10% 54 60 % | Mha

FsteADY Frequency (steady state) £500 ppm 59 97 60 50.03 | MHz
DstarT sBiT | Duty cycle (first transition) | 8-bit +10% 40 50 60 %
DsteADY Duty cycle (steady state) £500 ppm 49.975 50 50.025 | %

Time to reach the steady state frequency and

IsTEADY duty cycle after the first transition ) ) 14 ms

{START DEV Clock startup time after the Peripheral - - 5.6
de-assertion of SuspendM Host

ms

tsTART HOST

PHY preparation time after the first transition

tPREP of the input clock ) ) ) Hs

1. Guaranteed by design.

Figure 46. ULPI timing diagram

Clock \ /_\_/ \ / \ /
t > tHC
Control In SC / i
(ULPL_DIR,
ULPI_NXT) SD R
data In ( &
(8-bit) /
ibc tbc
Control out
(ULPI_STP)
d !
ata out
(8-bit) X
ai17361c
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STM32F437xx and STM32F439xx Electrical characteristics

Table 74. ADC characteristics (continued)

Symbol Parameter Conditions Min Typ Max Unit
12-bit resolution
- - 2 M
Single ADC Sps
Sampling rate 12-bit resolution
fs@ (fapc = 30 MHz, and Interleavmeo(?:al ADC - - 3.75 Msps
ts = 3 ADC cycles)
12-bit resolution
Interleave Triple ADC - - 6 Msps
mode
ADC VRgg DC current
IVREF+(2) consumption in conversion - 300 500 MA
mode
ADC Vppp DC current
IVDDA(z) consumption in conversion - 1.6 1.8 mA
mode

1. 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 characterization results.
VReg-+ is internally connected to Vppa and Vreg. is internally connected to Vgga.

Rapc maximum value is given for Vpp=1.7 V, and minimum value for Vpp=3.3 V.

o M Db

For external triggers, a delay of 1/fpc| k2 must be added to the latency specified in Table 74.

Equation 1: Ry max formula
k-0.5
Ran = ( ) N+D - Raoc
fapc X Capcx 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.

Table 75. ADC static accuracy at fapc = 18 MHz

Symbol Parameter Test conditions Typ Max(1) Unit
ET Total unadjusted error +3 4
f =18 MHz
EO Offset error ADC 12 +3
VDDA =17t036V LSB
EG Gain error Vrer=1.7t03.6V +1 3
ED |Differential linearity error Vopa—Vrep< 1.2V +1 +2
EL Integral linearity error +2 +3
1. Guaranteed by characterization results.
Kys DoclD024244 Rev 10 159/240
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Figure 51. Typical connection diagram using the ADC

VoD STM32F
vV Sample and hold ADC
0 gv converter
RAIN(1) AINX RADC(1) 12-bi
r -bit
S L converter
(1) = s =
0.6V
parasitic 1 o Capc(1)
L= .

ai17534

Refer to Table 74 for the values of Ryn, Rapc @and Capc-

Cparasitic represents the capacitance of the PCB (dependent on soldering and PCB layout quality) plus the
pad capacitance (roughly 5 pF). A high Cp,pasitic value downgrades conversion accuracy. To remedy this,

fapc should be reduced.
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Electrical characteristics

6.3.23 Vgar monitoring characteristics
Table 82. Vgar monitoring characteristics
Symbol Parameter Min Typ Max Unit
R Resistor bridge for Vgar - 50 - KQ
Q Ratio on Vgar measurement - 4 -
Er(") Error on Q -1 - +1 %
2)2) ADC sampling time when reading the Vgat ) )
Ts_voat 1 mV accuracy 5 HS
1. Guaranteed by design.
2. Shortest sampling time can be determined in the application by multiple iterations.
6.3.24 Reference voltage
The parameters given in Table 83 are derived from tests performed under ambient
temperature and Vpp supply voltage conditions summarized in Table 17.
Table 83. internal reference voltage
Symbol Parameter Conditions Min | Typ | Max Unit
Vrerint | Internal reference voltage —40°C<Tp<+105°C | 118 | 1.21 | 1.24 \
T (1) |ADC sampling time when reading the 10 ) ) s
S_vrefint | internal reference voltage M
) | Internal reference voltage spread over the : )
VRERINT_s temperature range Vop =3V £10mV 3 5 mv
Teoeft?) | Temperature coefficient - 30 50 |ppm/°C
tSTART(Z) Startup time - 6 10 us

1. Shortest sampling time can be determined in the application by multiple iterations.

2. Guaranteed by design, not tested in production

Table 84. Internal reference voltage calibration values

Symbol

Parameter

Memory address

VREFIN_CAL

Raw data acquired at temperature of 30 °C yppap =3.3 V

Ox1FFF 7A2A - Ox1FFF 7A2B

3
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Electrical characteristics STM32F437xx and STM32F439xx

Figure 69. NAND controller waveforms for read access

FMC_NCEXx \ /

ALE (FMC_A17) C
CLE (FMC_A16)
FMC_NWE J
td(ALE-NOE) < > th(NOE-ALE)
FMC_NOE (NRE) / [
tsu(D-NOE) th(NOE-D)

FMC_D[15:0] ( )7

MS32767V1

Figure 70. NAND controller waveforms for write access

FMC_NCEx \ /

ALE (FMC_A17)
CLE (FMC_A16)
-1d(ALE-NWE) . th(NWE-ALE)

FMC_NWE /

FMC_NOE (NRE) /

<«—th(NWE-By—»

A
A 4

tv(NWE-D

FMC_D[15:0] I

MS32768V1
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STM32F437xx and STM32F439xx Package information

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.

3
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Package information

1.7

3

UFBGA176+25 package information

Figure 98. UFBGA176+25 - ball 10 x 10 mm, 0.65 mm pitch ultra thin fine pitch

ball grid array package outline
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1. Drawing is not to scale.
Table 118. UFBGA176+25 - ball, 10 x 10 mm, 0.65 mm pitch,
ultra fine pitch ball grid array package mechanical data
millimeters inches(")
Symbol
Min. Typ. Max. Min. Typ. Max.
A - - 0.600 - - 0.0236
A1 - - 0.110 - - 0.0043
A2 - 0.130 - - 0.0051 -
A3 - 0.450 - - 0.0177 -
A4 - 0.320 - - 0.0126 -
0.240 0.290 0.340 0.0094 0.0114 0.0134
D 9.850 10.000 10.150 0.3878 0.3937 0.3996
D1 - 9.100 - - 0.3583 -
E 9.850 10.000 10.150 0.3878 0.3937 0.3996
E1 - 9.100 - - 0.3583 -
e - 0.650 - - 0.0256 -
z - 0.450 - - 0.0177 -
ddd - - 0.080 - - 0.0031
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