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STM32F373xx Introduction

1 Introduction

This datasheet provides the ordering information and mechanical device characteristics of
the STM32F373xx microcontrollers.

This STM32F373xx datasheet should be read in conjunction with the RM0313 reference
manual. The reference manual is available from the STMicroelectronics website
www.st.com.

For information on the Cortex®-M4 with FPU core, please refer to:

e  Cortex®-M4 with FPU Technical Reference Manual, available from www.arm.com.

e STM32F3xxx and STM32F4xxx Cortex®-M4 programming manual (PM0214) available
from www.st.com.

Cortex

Intelligent Processors by ARM®
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Description

STM32F373xx

Figure 1. Block diagram
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STM32F373xx Functional overview

3.13

3.14

3

16-bit sigma delta analog-to-digital converters (SDADC)

Three 16-bit sigma-delta analog-to-digital converters are embedded in the STM32F373xx.
They have up to two separate supply voltages allowing the analog function voltage range to
be independent from the STM32F373xx power supply. They share up to 21 input pins which
may be configured in any combination of single-ended (up to 21) or differential inputs (up to
11).

The conversion speed is up to 16.6 ksps for each SDADC when converting multiple
channels and up to 50 ksps per SDADC if single channel conversion is used. There are two
conversion modes: single conversion mode or continuous mode, capable of automatically
scanning any number of channels. The data can be automatically stored in a system RAM
buffer, reducing the software overhead.

A timer triggering system can be used in order to control the start of conversion of the three
SDADCs and/or the 12-bit fast ADC. This timing control is very flexible, capable of triggering
simultaneous conversions or inserting a programmable delay between the ADCs.

Up to two external reference pins (VREFSD+, VREFSD-) and an internal 1.2/1.8 V
reference can be used in conjunction with a programmable gain (x0.5 to x32) in order to
fine-tune the input voltage range of the SDADC. VREFSD - pin is used as negative signal
reference in case of single-ended input mode.

Digital-to-analog converter (DAC)

The devices feature two 12-bit buffered DACs with three output channels that can be used
to convert three digital signals into three analog voltage signal outputs. The internal
structure is composed of integrated resistor strings and an amplifier in inverting
configuration.
This digital Interface supports the following features:
e  Two DAC converters with three output channels:
—  DAC1 with two output channels
— DAC2 with one output channel.
e  8-bit or 10-bit monotonic output
e Left or right data alignment in 12-bit mode
e  Synchronized update capability
e Noise-wave generation (DAC1 only)
e  Triangular wave generation (DAC1 only)
e Dual DAC channel independent or simultaneous conversions (DAC1 only)
e  DMA capability for each channel
e  External triggers for conversion
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Functional overview STM32F373xx

3.17 Timers and watchdogs
The STM32F373xx includes two 32-bit and nine 16-bit general-purpose timers, three basic
timers, two watchdog timers and a SysTick timer. The table below compares the features of
the advanced control, general purpose and basic timers.
Table 5. Timer feature comparison
. . Counter Counter | Prescaler | DMArequest Capture/ Complementary
Timer type | Timer . . compare
resolution type factor generation outputs
channels
Any integer
ijir:('a Emg 32-bit L:Jp’ /g‘;‘\’l"vrr;’ between 1 Yes 4 0
purp P and 65536
TIMS, Any integer
Goneral | Tima, | 16t | 0P DOV | between 1 Yes 4 0
purp TIM19 P and 65536
Any integer
ijirsa,'e TIM12 16-bit Up between 1 No 2 0
purp and 65536
) Any integer
Gj:“ir:é TIMA5 | 16-bit Up | between 1 Yes 2 1
purp and 65536
Any integer
General- | TIM13, 16-bit Up between 1 No 1 0
purpose TIM14 and 65536
) Any integer
General- | TIM16, 16-bit Up between 1 Yes 1 1
purpose TIM17 and 65536
TIM6, Any integer
Basic TIM7, 16-bit Up between 1 Yes 0 0
TIM18 and 65536

22/137
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STM32F373xx Functional overview

e Reference clock detection: a more precise second source clock (50 or 60 Hz) can be
used to enhance the calendar precision.

The RTC clock sources can be:

e A 32.768 kHz external crystal

e A resonator or oscillator

e  The internal low-power RC oscillator (typical frequency of 40 kHz)

e The high-speed external clock divided by 32

3.19 Inter-integrated circuit interface (I2C)

Two I2C bus interfaces can operate in multimaster and slave modes. They can support
standard (up to 100 kHz), fast (up to 400 kHz) and fast mode + (up to 1 MHz) modes with
20 mA output drive. They support 7-bit and 10-bit addressing modes, multiple 7-bit slave
addresses (2 addresses, 1 with configurable mask). They also include programmable
analog and digital noise filters.

Table 6. Comparison of I2C analog and digital filters

- Analog filter Digital filter
Pulse width of Programmable length from 1 to 15
. >50ns 2 .
suppressed spikes 1“C peripheral clocks

1. Extra filtering capability vs.
Benefits Available in Stop mode standard requirements.
2. Stable length

Wakeup from Stop on address
match is not available when digital
filter is enabled

Variations depending on

Drawbacks
temperature, voltage, process

In addition, they provide hardware support for SMBUS 2.0 and PMBUS 1.1: ARP capability,
Host notify protocol, hardware CRC (PEC) generation/verification, timeout verifications and
ALERT protocol management. They also have a clock domain independent from the CPU
clock, allowing the application to wake up the MCU from Stop mode on address match.

The I°C interfaces can be served by the DMA controller
Refer to Table 7 for the differences between 12C1 and 12C2.

Table 7. STM32F373xx I°C implementation

I2C features(! 12C1 12C2
7-bit addressing mode X X
10-bit addressing mode X X
Standard mode (up to 100 kbit/s) X X
Fast mode (up to 400 kbit/s) X X
Fast Mode Plus with 20mA output drive I/Os (up to 1 Mbit/s) X X
Independent clock X X

3

DoclD022691 Rev 7 25137




LELILY

1 A9Y 169220dld0a

Table 17. Alternate functions for port PF

Pin Name AFO0 AF1 AF2 AF3 AF4 AF5 AF6 AF7
PFO - - - - 12C2_SDA - - -
PF1 - - - - 12C2_SCL - - -
PF2 - EVENTOUT - - 12C2_SMBA - - -
PF4 - EVENTOUT - - - - - -
PF6 - EVENTOUT  |TIM4_CH4 - 12C2_SCL SPI1_MOSI/I281_SD - USART3_RTS
PF7 - EVENTOUT - - 12C2_SDA - - USART2_CK
PF9 - EVENTOUT | TIM14_CH1 - - - - -
PF10 - EVENTOUT - - - - - -
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STM32F373xx Electrical characteristics

6.2 Absolute maximum ratings

Stresses above the absolute maximum ratings listed in Table 19: Voltage characteristics,
Table 20: Current characteristics, and Table 21: Thermal characteristics may cause
permanent damage to the device. These are stress ratings only and functional operation of
the device at these conditions is not implied. Exposure to maximum rating conditions for
extended periods may affect device reliability.

Table 19. Voltage characteristics(!)

Symbol Ratings Min Max Unit
Vpp-Vss External main supply voltage (including Vppa, Vppspx: Veat .03 40
and VDD)
Voo—Vbpa Allowed voltage difference for Vpp > Vppa - 0.4
Vpopsox— Vopa | Allowed voltage difference for Vppspx > Vopa - 0.4
VSEFSD" ~ | Allowed voltage difference for Vrersp+ > Vopsps - 0.4
DDSD3 V
Vrer+— Vppa | Allowed voltage difference for Vkggs > Vppa - 0.4
Input voltage on FT and FTf pins Vgs-0.3 | Vpp+4.0
V@ Input voltage on TTa pins Vgs-0.3 4.0
IN
Input voltage on TC pins on SDADCXx channels inputs(3) Vgs-0.3 4.0
Input voltage on any other pin Vgg-0.3 4.0
IVssx - Vssl - 50 mV
Variations between all the different ground pins
IVreFsD- - Vssxl - 50 mV
see Section 6.3.12:
VESD(HBM) Electrostatic discharge voltage (human body model) Electrical sensitivity -
characteristics

1. All main power (Vpp, Vppa) and ground (Vgg, Vssa) pins must always be connected to the external power supply, in the
permitted range.

2. V),y maximum must always be respected. Refer to Table 20: Current characteristics for the maximum allowed injected
current values.

3. VDDSD12 is the external power supply for PB2, PB10, and PE7 to PE15 I/O pins (I/O ground pin is internally connected to
Vss). VDDSD3 is the external power supply for PB14 to PB15 and PD8 to PD15 I/O pins (I/O ground pin is internally
connected to Vgg).

All main power (Vpp, Vppsp12: Vopsps and Vppa) and ground (Vgs, Vsssp, and Vgga) pins
must always be connected to the external power supply, in the permitted range.

The following relationship must be respected between Vppp and Vpp: Vppa must power on
before or at the same time as Vpp in the power up sequence. Vppa must be greater than or
equal to Vpp.

The following relationship must be respected between Vppa and Vppgpio: Vppa must power
on before or at the same time as Vppgp1o Or Vppsps in the power up sequence. Vppa must
be greater than or equal to Vppgp12 OF Vppsps-

The following relationship must be respected between Vppgp12 and Vppgps: Vppgps must
power on before or at the same time as Vppgp12 in the power up sequence.
After power up (Vppgp12 > Vrefint = 1.2 V) Vppgps can be higher or lower than Vppgp1o.

3
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Electrical characteristics STM32F373xx

All timings are derived from tests performed under ambient temperature and Vpp supply
voltage conditions summarized in Table 22.

Table 37. Low-power mode wakeup timings

Typ @Vpp = Vppa
Symbol Parameter Conditions Max | Unit
=20V|(=24V|=27V| =3V |=3.3V

Regulator in run mode | 4.1 3.9 3.8 3.7 3.6 4.5
Wakeup from Stop

t .
WUSTOP I mode Regulator in low 79 | 67 | 61 | 57 | 54 |86
power mode us
twusTanpg | Wakeup from LSl and IWDG off 626 | 537 | 492 | 457 | 42.7 | 100
v Standby mode
CPU
twusLEEP \%Vggzw from Sleep After WFE instruction 6 clock
cycles
6.3.7 External clock source characteristics

High-speed external user clock generated from an external source
In bypass mode the HSE oscillator is switched off and the input pin is a standard GPIO.

The external clock signal has to respect the I/O characteristics in Section 6.3.14. However,
the recommended clock input waveform is shown in Figure 12.

Table 38. High-speed external user clock characteristics

Symbol Parameter(!) Conditions Min | Typ Max | Unit
CSSisonor
PLL is used !
fisE oxt User external clock source 8 32 MHz
! frequency CSS is off, 0
PLL not used
Vusen | OSC_IN input pin high level voltage - 0.7 Vpp - Vb v
VuseL | OSC_IN input pin low level voltage - Vss - 0.3 Vpp
WHSEH) | 0SC_IN high or low time - 15 - -
tw(HSEL) s
t(HSE) OSC_IN rise or fall time - - - 20
tiHsE)

1. Guaranteed by design.

3
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Electrical characteristics

STM32F373xx

6.3.11

80/137

EMC characteristics

Susceptibility tests are performed on a sample basis during device characterization.

Functional EMS (electromagnetic susceptibility)

While a simple application is executed on the device (toggling 2 LEDs through 1/O ports).
the device is stressed by two electromagnetic events until a failure occurs. The failure is
indicated by the LEDs:

e Electrostatic discharge (ESD) (positive and negative) is applied to all device pins until
a functional disturbance occurs. This test is compliant with the IEC 61000-4-2 standard.

e FTB: A Burst of Fast Transient voltage (positive and negative) is applied to Vpp and
Vgg through a 100 pF capacitor, until a functional disturbance occurs. This test is
compliant with the IEC 61000-4-4 standard.

A device reset allows normal operations to be resumed.

The test results are given in Table 47. They are based on the EMS levels and classes
defined in application note AN1709.

Table 47. EMS characteristics

Symbol Parameter Conditions I&T::g
y Voltage limits to be applied on any 1/O pin F/DD =_3?2V|\‘/IhcleP100’ Ta=+25°C, -
FESD : ; ; HCLK =
to induce a functional disturbance conforms to IEC 61000-4-2
Fast transient voltage burst limits to be | Vpp = 3.3V, LQFP100, T = +25 °C,
Verrg | applied through 100 pF on Vpp and Vgg | fyok = 72 MHz 4A
pins to induce a functional disturbance conforms to IEC 61000-4-4

Designing hardened software to avoid noise problems

EMC characterization and optimization are performed at component level with a typical
application environment and simplified MCU software. It should be noted that good EMC
performance is highly dependent on the user application and the software in particular.

Therefore it is recommended that the user applies EMC software optimization and

prequalification tests in relation with the EMC level requested for his application.

Software recommendations

The software flowchart must include the management of runaway conditions such as:
e  Corrupted program counter
e  Unexpected reset

e  Critical Data corruption (control registers...)

Prequalification trials

Most of the common failures (unexpected reset and program counter corruption) can be
reproduced by manually forcing a low state on the NRST pin or the Oscillator pins for 1

second.

DoclD022691 Rev 7
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Electrical characteristics STM32F373xx

Figure 22. SPI timing diagram - slave mode and CPHA =0
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Figure 23. SPI timing diagram - slave mode and CPHA = 1)
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1. Measurement points are done at 0.5Vpp level and with external C| = 30 pF.
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STM32F373xx Electrical characteristics

Figure 24. SPI timing diagram - master mode!(")
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1. Measurement points are done at 0.5Vpp level and with external C| = 30 pF.
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STM32F373xx

Electrical characteristics

6.3.18 DAC electrical specifications
Table 63. DAC characteristics
Symbol Parameter Conditions Min | Typ Max Unit
Vppa Analog supply voltage - 24| - 3.6 \%
VREF+ Reference supply voltage | Vregg+ must always be below Vppa 24| - 3.6 \Y,
VSSA Ground - 0 - 0 \Y
DAC Connected to Vgga 5 - -
RLOAD(1) Resistive load output kQ
buffer ON | Connected to Vppp 25| - -
RO“) Output Impedance DAC output buffer OFF - - 15 kQ
™ . Maximum capacitive load at DAC_OUT | )
CLoap Capacitive load pin (when the buffer is ON). %0 PF
DAC OUT |L DAC OUT volt It gives the maximum output excursion
min(" w(i)tvr\lliruffer ON YO8 Jof the DAC. 0.2 - i v
It corresponds to 12-bit input code
(Ox0EQ) to (OxF1C) at Vrgr+ = 3.6 V
DAC_OUT |Higher DAC_OUT and (0x155) and (OXEAB) at Vrgf+ = } _ _
max(") voltage with buffer ON 24V Vbpa~02 v
DAC_OUT |Lower DAC_OUT voltage
in(® ith buffer OFF - - W R - mv
min with butier It gives the maximum output excursion
DAC_OUT |Higher DAC_OUT of the DAC.
max(") voltage with buffer OFF © | | VRers—ILSB OV
DAC DC current With no load, worst code (OxF1C) at
Iopvree+) | consumption in quiescent | Vgrggs = 3.6 V in terms of DC - - 220 MA
mode (Standby mode) consumption on the inputs
Vr\uhth no load, middle code (0x800) on ) _ 380 uA
DAC DC current the inputs
Ippa®® consu(rzr;ption in quiescent | with no load, worst code (0xF1C) at
mode VReps = 3.6 V in terms of DC -] - 480 LA
consumption on the inputs
Given for the DAC in 10-bit
Differential non linearity | configuration i 0.5 LSB
DNL®) Difference between two
consecutive code-1LSB) | Given for the DAC in 12-bit
i . - - +2 LSB
configuration
Integral non linearity Given for the DAC in 10-bit
. 4 . - - +1 LSB
(difference between configuration
measured value at Code i
INL® and the value at Code i . ' .
Code 0 and last Code configuration
1023)
1S7 DoclD022691 Rev 7 101/137




Electrical characteristics STM32F373xx

Table 64. Comparator characteristics (continued)

Symbol Parameter Conditions Min | Typ | Max(") | Unit

No hysteresis
(COMPxHYST[1:0]=00)

High speed mode | 3 13
Low hysteresis

(COMPxHYST[1:0]=01) | All other power | . 8 10

modes
Vhys Comparator hysteresis High speed mode | 7 26 mV
Medium hysteresis 15
(COMPxHYST[1:0]=10) | All other power | g 19
modes
High speed mode | 18 49

High hysteresis

(COMPXHYST[1:0]=11) | All other power | .o | 31|
modes

1. Guaranteed by design.

2. For more details and conditions see Figure 30: Maximum VREFINT scaler startup time from power down

Figure 30. Maximum VgggnT Scaler startup time from power down
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Electrical characteristics

6.3.23

3

USB characteristics

Table 71. USB startup time

Symbol Parameter Max Unit
tSTARTUp(1) USB transceiver startup time 1 VIS
1. Guaranteed by design.
Table 72. USB DC electrical characteristics
Symbol Parameter Conditions Min.( Max.() | Unit
Input levels
Vpp | USB operating voltage® - 3.0 3.6 \Y,
@) | Differential input sensitivity (for )
Vpi USB compliance) I(USB_DP, USB_DM) 0.2
Vem®™ | Differential common mode range Includes Vp, range 0.8 25 v
VSE(4) Single ended receiver threshold - 1.3 2.0
Output levels
VoL | Static output level low R, of 1.5 kQto 3.6 V(®) - 0.3 v
Vou | Static output level high R of 15 kQto Vgg® 2.8 3.6

. All the voltages are measured from the local ground potential.

up with a 1.5 kQresistor to a 3.0-to-3.6 V voltage range.

which are degraded in the 2.7-t0-3.0 V Vp voltage range.
Guaranteed by design.
R is the load connected on the USB drivers

DoclD022691 Rev 7

To be compliant with the USB 2.0 full-speed electrical specification, the USB_DP (D+) pin should be pulled

The STM32F3xxx USB functionality is ensured down to 2.7 V but not the full USB electrical characteristics
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Table 76. UFBGA100 - 100-pin, 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.

D 6.950 7.000 7.050 0.2736 0.2756 0.2776
D1 5.450 5.500 5.550 0.2146 0.2165 0.2185

E 6.950 7.000 7.050 0.2736 0.2756 0.2776
E1 5.450 5.500 5.550 0.2146 0.2165 0.2185

e - 0.500 - - 0.0197 -

F 0.700 0.750 0.800 0.0276 0.0295 0.0315
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 33. UFBGA100 - 100-pin, 7 x 7 mm, 0.50 mm pitch,
ultra fine pitch ball grid array package recommended footprint

000000000000
000000000000
00000 ©0O000O0
000 000
00° °00
00 00 PP
000 ©00 ) Psm
000 00
00000 ©O0O00O0
000000000000
000000000000

AOC2_FP_V1

Table 77. UFBGA100 recommended PCB design rules (0.5 mm pitch BGA)

Dimension Recommended values
Pitch 0.5
Dpad 0.280 mm
Dsm 0.370 mm typ. (depends on the soldermask
registration tolerance)
Stencil opening 0.280 mm
Stencil thickness Between 0.100 mm and 0.125 mm
116/137 DoclD022691 Rev 7 m
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Figure 36. LQFP100 - 100-pin, 14 x 14 mm low-profile quad flat
recommended footprint

I— 11 )
¢ onooooooo000nmmmmmng] -+

ai14906¢

1. Dimensions are expressed in millimeters.

Device marking for LQFP100

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

Figure 37. LQFP100 marking example (package top view)

Product identification’"

—s| STM32F373 \

~ V8T6 B+ | |

| —— Revision code

. Date code

Pin 1 identifier
\f_‘w O

MSv37948V1

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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7.4 LQFP48 package information

Figure 41. LQFP48 - 48-pin, 7 x 7 mm low-profile quad flat package outline
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1. Drawing is not to scale.

3
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Part numbering

STM32F373xx

8
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Part numbering

For a list of available options (memory, package, and so on) or for further information on any

aspect of this device, please contact your nearest ST sales office.

Table 82. Ordering information scheme
Example: STM32 F

Device family

STM32 = ARM-based 32-bit microcontroller

Product type

F = General-purpose

Sub-family

373 = STM32F373xx

Pin count

C =48 pins
R = 64 pins
V =100 pins

Code size

8 = 64 Kbytes of Flash memory
B = 128 Kbytes of Flash memory
C = 256 Kbytes of Flash memory

Package

T=LQFP
H=BGA

Temperature range

6 = Industrial temperature range, —40 to 85 °C
7 = Industrial temperature range, —40 to 105 °C

Options

XXX = programmed parts
TR = tape and reel

DoclD022691 Rev 7
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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
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