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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.

3

DoclD024244 Rev 10




STM32F437xx and STM32F439xx Functional overview

3.4

3.5

3.6

3.7

3

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 Upto 256Kbytes 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, AHB and APB
peripherals) and ensures a seamless and efficient operation even when several high-speed
peripherals work simultaneously.
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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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Pinouts and pin description STM32F437xx and STM32F439xx

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

Pin number

Pin name
(function after
reset)(!)

Additional

Alternate functions .
functions

Pin type
|/ O structure
Notes

LQFP100
LQFP144
UFBGA169
UFBGA176
LQFP176
WLCSP143
LQFP208
TFBGA216

JTDO/TRACESWO,

TIM2_CH2, SPI1_SCK,

PB3
89 [ 133 | B6 | A10 (161 | B7 |192| A10 | (JTDO/TRACE |I/O | FT | - SPI3_SCK/I2S3_CK, -

SWO) EVENTOUT

NJTRST, TIM3_CHH1,
PB4 SPI1_MISO,

90 [134| A6 | A9 |162] C7 |193]| A9 o | FT | - SPI3_MISO, -
(NJTRST) 12S3ext_SD,

EVENTOUT

TIM3_CH2,
12C1_SMBA,
SPI1_MOSI,

SPI3_MOSI/12S3_SD,

CAN2_RX,

91 [135| D5 | A6 |163| C8 [194| A8 PB5 VO FT | - | 416 Hs OLPL DY, -
ETH_PPS_OUT,
FMC_SDCKET1,
DCMI_D10,

EVENTOUT

TIM4_CHA1, 12C1_SCL,
USART1_TX,
92 [136| C5 | B6 |164| A8 [195| B6 PB6 /o | FT | - CAN2_TX, -
FMC_SDNET,
DCMI_D5, EVENTOUT

TIM4_CH2, I2C1_SDA,
USART1_RX,FMC_NL,
93 [137| B5 | B5 [165| B8 | 196| B5 PB7 IO | FT | - DCMI_VSYNC, -

EVENTOUT

94 |138| A5 | D6 166 | C9 [197| E6 BOOTO I | B |- Vpp

TIM4_CH3,
TIM10_CHH,
12C1_SCL, CAN1_RX,
95 [ 139| D4 | A5 |167| A9 [198| A7 PBS /o | FT | - ETH_MIL TXD3, -
SDIO_D4, DCMI_D§,

LCD_B6, EVENTOUT

3
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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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Figure 25. Typical Vgt current consumption (LSE and RTC ON/backup RAM OFF)
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Figure 26. Typical Vgat current consumption (LSE and RTC ON/backup RAM ON)
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Electrical characteristics STM32F437xx and STM32F439xx

Table 31. Typical current consumption in Run mode, code with data processing running
from Flash memory, regulator OFF (ART accelerator enabled except prefetch)“)

f VDD=3.3V VDD=1.7V
Symbol Parameter Conditions HCLK Unit

(MHz) Ipp12 ) Ibp12 Iop
168 77.8 1.3 76.8 1.0
150 70.8 1.3 69.8 1.0
144 64.5 1.3 63.6 1.0

All Peripherals | 120 | 499 | 12 | 493 | 09

enabled 90 39.2 1.3 38.7 1.0

60 27.2 1.2 26.8 0.9

30 15.6 1.2 154 0.9

Supply current in

o RUN mode from 25 186 | 12 [ 135 [ 09 |
pp12 oo Viz2and Vpp 168 | 382 13 | 37.0 1.0
supply

150 34.6 1.3 334 1.0
144 31.3 1.3 30.3 1.0
All Peripherals 120 24.0 1.2 23.2 0.9

disabled 90 18.1 1.4 18.0 1.0
60 12.9 1.2 125 0.9
30 7.2 1.2 6.9 0.9
25 6.3 1.2 6.1 0.9

1. When peripherals are enabled, the power consumption corresponding to the analog part of the peripherals (such as ADC,
or DAC) is not included.

3
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STM32F437xx and STM32F439xx Electrical characteristics

Table 35. Peripheral current consumption (continued)

Iop( Typ)™
Peripheral Unit
Scale 1 Scale 2 Scale 3
TIM2 17.56 16.42 14.47
TIM3 14.22 13.36 11.80
TIM4 14.89 13.64 1213
TIM5 17.33 16.42 14.47
TIM6 2.89 253 2.47
TIM7 3.11 2.81 2.47
TIM12 7.33 6.97 6.13
TIM13 4.89 4.47 413
TIM14 5.56 5.31 4.80
PWR 11.11 10.31 9.13
USART2 4.22 3.92 3.47
USART3 4.44 4.19 3.80
APB1 UART4 4.00 3.92 3.47
(up to UART5 4.00 3.92 3.47 HA/MHz
45 MHz) UART7 4.00 3.92 3.47
UART8 3.78 3.92 3.47
12C1 4.00 3.92 3.47
12C2 4.00 3.92 3.47
12C3 4.00 3.92 3.47
SPI12G) 3.11 3.08 2.80
SPI13®) 3.56 3.36 3.13
12S2 2.89 2.81 2.47
12S3 3.33 3.08 2.80
CAN1 6.89 6.42 5.80
CAN2 6.67 6.14 5.47
DAC®) 2.89 2.25 213
WWDG 0.89 0.86 0.80

3
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Electrical characteristics STM32F437xx and STM32F439xx

Figure 40. SPI timing diagram - master mode
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Figure 43. SAl master timing waveforms
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Figure 44. SAl slave timing waveforms
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Figure 51. Typical connection diagram using the ADC
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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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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

170/240
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STM32F437xx and STM32F439xx Electrical characteristics

Figure 66. PC Card/CompactFlash controller waveforms for attribute memory
write access
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1. Only data bits 0...7 are driven (bits 8...15 remains Hi-Z).

Figure 67. PC Card/CompactFlash controller waveforms for I/O space read access
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Figure 74. SDRAM write access waveforms
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6.3.27
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Camera interface (DCMI) timing specifications

Unless otherwise specified, the parameters given in Table 106 for DCMI are derived
from tests performed under the ambient temperature, f ¢k frequency and Vpp supply
voltage summarized in Table 17, with the following configuration:

e DCMI_PIXCLK polarity: falling
e DCMI_VSYNC and DCMI_HSYNC polarity: high
. Data formats: 14 bits

Table 106. DCMI characteristics

Symbol Parameter Min Max Unit
Frequency ratio DCMI_PIXCLK/fycLk - 0.4
DCMI_PIXCLK | Pixel clock input - 54 MHz
Dpixel Pixel clock input duty cycle 30 70 %
tsuipaTA) Data input setup time 2 -
th(DATA) Data input hold time 25 -
t
Su(HSYNC) | pcMI_HSYNC/DCMI_VSYNC input setup time 0.5 - ns
tsuvsyne)
{
h(HSYNC) | pcMI_HSYNC/DCMI_VSYNC input hold time 1 -
thvsyne)
Figure 75. DCMI timing diagram
1/DCMI_PIXCLK
-
oou e N/
—N—<— tsu(HSYNC) thHsyNe) —hi—id—
DCMI_HSYNC _\___/—\_ ______________ /X
—Pﬂ— tsu(VSYNC) th(HSYNC)-’%-H-
DCMI_VSYNC \ ‘ /[ i:
o tsu(I‘DATAii thaTA) -
DATA[0:13] X XX X \
1 MS32414V2
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Device marking for LQFP100

The following figure gives an example of topside marking orientation versus pin 1 identifier
location.

Other optional marking or inset/upset marks, which depends assembly location, are not
indicated below.

Figure 82. LQFP100 marking example (package top view)

Product identification(1)

NsTM32Fu3>? |

\| VITEb R 4/I// Revision code

Date code = year + week

L] YMww

Pin 1 identifier m O

MSv37233V1

1. Parts marked as “ES”, “E” or accompanied by an Engineering Sample notification letter, are not yet
qualified and therefore not yet ready to be used in production and any consequences deriving from such
usage will not be at ST charge. In no event, ST will be liable for any customer usage of these engineering
samples in production. ST Quality has to be contacted prior to any decision to use these Engineering
Samples to run qualification activity.
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UFBGA169 package information

Figure 95. UFBGA169 - 169-ball 7 x 7 mm 0.50 mm pitch, ultra fine pitch ball grid array
package outline

Seating plane
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A2y (&[ddd[Z]
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b Al
SIDE VIEW A1 ball A1 ball
identifier index area
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i . &
Aloeooooooooooo £ 57
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eee
offf W|Z]
AOYV_ME_V2

1. Drawing is not to scale.

Table 116. UFBGA169 - 169-ball 7 x 7 mm 0.50 mm pitch, ultra fine pitch ball grid array
package mechanical data

millimeters inches(!)
Symbol

Min Typ Max Min Typ Max
A 0.460 0.530 0.600 0.0181 0.0209 0.0236
A1 0.050 0.080 0.110 0.0020 0.0031 0.0043
A2 0.400 0.450 0.500 0.0157 0.0177 0.0197
A3 - 0.130 - - 0.0051 -
A4 0.270 0.320 0.370 0.0106 0.0126 0.0146

0.230 0.280 0.330 0.0091 0.0110 0.0130
D 6.950 7.000 7.050 0.2736 0.2756 0.2776
D1 5.950 6.000 6.050 0.2343 0.2362 0.2382
E 6.950 7.000 7.050 0.2736 0.2756 0.2776
E1 5.950 6.000 6.050 0.2343 0.2362 0.2382
e - 0.500 - - 0.0197 -
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Thermal characteristics

The maximum chip-junction temperature, T ; max, in degrees Celsius, may be calculated
using the following equation:

Ty max = Ty max + (Pp max x ©y,)

Tp max is the maximum ambient temperature in °C,
O, is the package junction-to-ambient thermal resistance, in ° C/W,

Pp max is the sum of Py max and P, max (Pp max = Pyt max + P,omax),

P \nT max is the product of Ipp and Vpp, expressed in Watts. This is the maximum chip
internal power.

P|;o max represents the maximum power dissipation on output pins where:

Piio max=X (VoL * lo) * Z((Vpp — Von) * lon),

taking into account the actual Vg / I and Vgy / Ioy of the 1/Os at low and high level in the

Table 121. Package thermal characteristics

Parameter

Value Unit

Thermal resistance junction-ambient
LQFP100 - 14 x 14 mm / 0.5 mm pitch

43

Thermal resistance junction-ambient
WLCSP143

31.2

Thermal resistance junction-ambient
LQFP144 - 20 x 20 mm / 0.5 mm pitch

40

Thermal resistance junction-ambient
LQFP176 - 24 x 24 mm / 0.5 mm pitch

38
°C/IW

Thermal resistance junction-ambient
LQFP208 - 28 x 28 mm / 0.5 mm pitch

19

Thermal resistance junction-ambient
UFBGA169 - 7 x 7mm / 0.5 mm pitch

52

Thermal resistance junction-ambient
UFBGA176 - 10x 10 mm / 0.5 mm pitch

39

Thermal resistance junction-ambient
TFBGA216 - 13 x 13 mm / 0.8 mm pitch

29

Reference document

JESDS51-2 Integrated Circuits Thermal Test Method Environment Conditions - Natural

Convection (Still Air). Available from www.jedec.org.

7.9

Where:

L]

[ ]

(]

[ ]

application.

Symbol
O)a
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