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Embedded Flash memory

All STM32F373xx devices feature up to 256 Kbytes of embedded Flash memory available

for storing programs and data. The Flash memory access time is adjusted to the CPU clock
frequency (0 wait state from 0 to 24 MHz, 1 wait state from 24 to 48 MHz and 2 wait states
above).

Cyclic redundancy check (CRC) calculation unit

The CRC (cyclic redundancy check) calculation unit is used to get a CRC code using a
configurable generator polynomial value and size.

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 signature of
the software during runtime, to be compared with a reference signature generated at
linktime and stored at a given memory location.

Embedded SRAM

All STM32F373xx devices feature up to 32 Kbytes of embedded SRAM with hardware parity
check. The memory can be accessed in read/write at CPU clock speed with 0 wait states.

Boot modes

At startup, BootO pin and Boot1 option bit are used to select one 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 by

using USART1 (PA9/PA10), USART2 (PD5/PD6) or USB (PA11/PA12) through DFU (device
firmware upgrade).
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12-bit analog-to-digital converter (ADC)

The 12-bit analog-to-digital converter is based on a successive approximation register
(SAR) architecture. It has up to 16 external channels (AIN15:0) and 3 internal channels
(temperature sensor, voltage reference, Vgat voltage measurement) performing
conversions in single-shot or scan modes. In scan mode, automatic conversion is performed
on a selected group of analog inputs.

The ADC can be served by the DMA controller.

An analog watchdog feature allows very precise monitoring of the converted voltage of one,
some or all selected channels. An interrupt is generated when the converted voltage is
outside the programmed thresholds.

The events generated by the timers (TIMx) can be internally connected to the ADC start and
injection trigger, respectively, to allow the application to synchronize A/D conversion and
timers.

Temperature sensor

The temperature sensor (TS) generates a voltage Vgensg that varies linearly with
temperature.

The temperature sensor is internally connected to the ADC_IN16 input channel which is
used to convert the sensor output voltage into a digital value.

The sensor provides good linearity but it has to be calibrated to obtain good overall
accuracy of the temperature measurement. As the offset of the temperature sensor varies
from chip to chip due to process variation, the uncalibrated internal temperature sensor is
suitable for applications that detect temperature changes only.

To improve the accuracy of the temperature sensor measurement, each device is
individually factory-calibrated by ST. The temperature sensor factory calibration data are
stored by ST in the system memory area, accessible in read-only mode. See Table 65:
Temperature sensor calibration values on page 105.

Internal voltage reference (VrggiNT)

The internal voltage reference (VregnT) Provides a stable (bandgap) voltage output for the
ADC and Comparators. VgggnT IS internally connected to the ADC_IN17 input channel. The
precise voltage of VggrnT is individually measured for each part by ST during production
test and stored in the system memory area. It is accessible in read-only mode.

Vgat battery voltage monitoring

This embedded hardware feature allows the application to measure the Vg1 battery voltage
using the internal ADC channel ADC_IN18. As the Vgt Vvoltage may be higher than Vppa,
and thus outside the ADC input range, the Vgar pin is internally connected to a divider by 2.
As a consequence, the converted digital value is half the Vgat voltage.
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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
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Pinouts and pin description

STM32F373xx

Table 11. STM32F373xx pin definitions (continued)

Pin numbers Pin functions
g
Pi 2
o8 |qela in name pin| B | 2
o -~ i =) -~
2 P> 8 E (function after type| = ° . » )
Ll ||l reset) nw | Z Alternate function Additional functions
| o Q| C (@)
b I T [ =
=)
PC14 -
8 |D1[3]|3 0sC32_INM /0 | TC | - - OSC32_IN
PC15 -
9 |E1]4]| 4 0sc32_ouT" /o | TC | - - 0SC32_0uT
10|F2 -] - PF9 110 | FT | @ | TIM14_CH1 -
M[1G2| -] - PF10 /o | FT | @ - -
12 | F1 | 5|5 | PFO-OSC_IN | I/O | FTf | - |12C2_SDA OSC_IN
PF1 -
13| G1|6|6 0SC_OUT IO | FTf | - |12C2_SCL OSC_ouT
14 | H2 | 7|7 NRST /0 |RST| - Device reset input / internal reset output (active low)
15 | H1 | 8 | - PCO I/0 | TTa | @ | TIM5_CH1_ETR ADC_IN10
16| J2 |9 - PC1 /O | TTa | @ | TIM5_CH2 ADCIN11
) (2) | SP12_MISO/12S2_MCK,
17 | J3 |10 PC2 /10 | TTa TIM5_CH3 ADC_IN12
) (2) | SP12_MOSI/12S2_SD,
18 | K2 | 11 PC3 /10 | TTa TIM5_CH4 ADC_IN13
19| J1 |- | - PF2 110 | FT | @ |12c2_SMBA -
20 | K1 [12| 8 | VSSA/VREF- S - - Analog ground
) ) - | 9 | VODAWVREE+ | S _ | @ | Analog power supply / Reference voltage for ADC, COMP,
DAC
21 | M1 (13| - VDDA - 1@ Analog power supply
22 | L1 |17 - VREF+ - 1@ Reference voltage for ADC, COMP, DAC
USART2_CTS,
TIM2_CH1_ETR, RTC_ TAMPER2, WKUP1,
23| L2 14110 PAD Vo | TTa | - TIM5_CH1_ETR, TIM19_CH1, |ADC_INO, COMP1_INM
TSC_G1_l01, COMP1_OUT
SPI3_SCK/I12S3_CK,
USART2_RTS, TIM2_CH2,
24 | M2 [15] 11 PA1 /10 | TTa | - | TIM15_CH1N, TIM5_CHZ2, ADC_IN1, COMP1_INP
TIM19_CH2, TSC_G1_102,
RTC_REFIN
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Table 12. Alternate functions for port PA

Pin

an | aFo | AF1 | AF2 | AF3 | AFa AF5 AF6 AF7 AF8 | AF9 | AF10 | AF11| AF14 | AF15
TIM2_ | TIM5_
pA0 | - CH1_ | CH1_ GT13%1 ; ; ; USART2 CTS C%“('JT ; ; T'é"ljlf ; EglEﬁT
etfR | eTrR |C- - -
RTC_ | TIM2_ | TIM5_| TsC_ SPI3_SCKI/ TIM15_ TIM19 EVENT
PAM |\ REFIN | cH2 | cH2 |Gt i102| - - 1283 ck |USART2ZRTS| - CHIN | = | cH2| - ouT
TIM2_ | TIM5_| TSC_ SPI3_MISO/ COMP2 | TIM15_ TIM19 EVENT
PAZ 1 - CH3 | CH3 |G1103| - 1283 McK | YSARTZTX | "oyt | cH1 © | cH3| ouT
TIM2_ | TIM5_| TSC_ SPI3_MOS| TIM15_ TIM19 EVENT
PAS | - CH4 | cH4 |G1i04| - - /1253 sp | USARTZRX | - CH2 © | cha| ouT
TIM3_| TSC_ SPI1_NSS/ | SPI3_NSS/ TIM12 EVENT
PAG 1 - - CHZ |G2.101| = | 12siws | 1283 ws | USART2.CK | - | cH1| - - ouT
TIM2
ons | oMe | Tsc_ || sPi_sc ] cEC O Mt T2 | | Eevent
— G2 102 1287_CK CH1 | CH2 ouT
ETR - - -
ons | .| ™16 [TimMa_| Tsc_ | [sPii_miso ] ] coMP1 | TM13_ | ] | event
CH1_ | CH1 | G2 103 /1251 MCK OUT | CH1 ouT
oar | .| ™17_ [Tma_[ Tsc_ [ [sPi_mosi ] ] comp2 | TM14_ | ] [ event
CH1™ | cH2 | G2 104 /1251_SD OUT | CH1 ouT
TIMS_ 12c2_ | SPI2_SCK/ TIM4 EVENT
PA8 | MCO ; CHI_| - | 202 | STESCE . USART1 CK | - ; - ; o
ETR -
TIM13 | TSC_ | 12C2_ | SPI2_MISO TIM15_ | TIM2_ EVENT
PAO 1 - - CH1 | G4 101| scL | 1282 McK - USARTI_TX | - BKIN | CH3 | - ouT
TIMA7_ TSC_ | 12C2_ | SPI2_MOSI TIM14_ | TIM2_ EVENT
PA10 ) BKIN ) G4_102 | SDA | /12S2_SD ) USART1_RX ) CH1 CH4 ) ) ouT
TIMS5_ SPI2_NSS/ | SPI1_NSS/ COMP1| CAN_ | TIM4_ EVENT
PATT | - - CH2 | © | pszws | 12stws |[USARTICTS| "6y | Rx | cHI | - - ouT
TIM16_ | TIM5_ SPI_SCKI/ COMP2 TIM4_ EVENT
PA12Z] - CH1 | cH3 | - - 1287 ck | USARTLRTS| =5 yp | CANLTX| opom | - - ouT

uonduosap uid pue sinould

XXELEAZEINLS



STM32F373xx

Electrical characteristics

6.1.6 Power supply scheme

Figure 9. Power supply scheme
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Dotted lines represent the internal connections on low pin count packages, joining the dedicated supply

pins.
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Electrical characteristics STM32F373xx

The following relationship must be respected between Vggrsp+ and Vppspi2, Vopspa:
VRrersp+ Must be lower than Vppgps.

Depending on the SDADCx operation mode, there can be more constraints between
Vrersp+ Vbpspi2 and Vppsps Which are described in reference manual RM0313.

Table 20. Current characteristics

Symbol Ratings Max. Unit
Total current into sum of all VDD_x and VDDSDx power lines
Zlypp 1 160
(source)( )
| Total current out of sum of all VSS_x and VSSSD ground lines 1
Zlyss (sink)(") 160
lvboPIny Maximum current into each VDD_x or VDDSDx power pin (source)(") 100
lvss(pINy Maximum current out of each VSS_x or VSSSD ground pin (sink)(") -100
| Output current sunk by any 1/O and control pin 25
IO(PIN .
(PIN) Output current source by any I/O and control pin -25 mA
Total output current sunk by sum of all 10s and control pins(z) 80
ZliopIn
(FIN) Total output current sourced by sum of all I0s and control pins(2) -80
Injected current on FT, FTf and B pins(3) -5/+0
lINg(PIN) Injected current on TC and RST pin®) 5
Injected current on TTa pins(s) 5
ZlNy(PIN) Total injected current (sum of all I/O and control pins)(©) 25

1. VDDSD12 is the external power supply for the PB2, PB10, and PE7 to PE15 I/O pins (the I/O pin ground is internally
connected to Vgg). VDDSD3 is the external power supply for PB14 to PB15 and PD8 to PD15 I/O pins (the I/O pin ground
is internally connected to Vsg). Vpp (VDD_x) is the external power supply for all remaining I/O pins (the I/O pin ground is
internally connected to Vgg).

2. This current consumption must be correctly distributed over all I/Os and control pins. The total output current must not be
sunk/sourced between two consecutive power supply pins referring to high pin count LQFP packages.

3. Positive injection is not possible on these 1/Os and does not occur for input voltages lower than the specified maximum
value.

4. A positive injection is induced by V|y>Vpp while a negative injection is induced by V|y < Vss. Inypiny Must never be
exceeded. Refer to Table 19: Voltage characteristics for the maximum allowed input voltage values.

5. A positive injection is induced by V|\>Vppa wWhile a negative injection is induced by V|y < Vss. ljng(PIN) must never be
exceeded. Refer also to Table 19: Voltage characteristics f<3r the maximum allowed input voltage values. Negative injection
disturbs the analog performance of the device. See note () below Table 62.

6. When several inputs are submitted to a current injection, the maximum Zljyy(pin) is the absolute sum of the positive and
negative injected currents (instantaneous values).

Table 21. Thermal characteristics

Symbol Ratings Value Unit
Tsta Storage temperature range —65 to +150 °C
T, Maximum junction temperature 150 °C

3
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6.3.5

Supply current characteristics

The current consumption is a function of several parameters and factors such as the
operating voltage, ambient temperature, I/O pin loading, device software configuration,

operating frequencies, I/O pin switching rate, program location in memory and executed
binary code.
The current consumption is measured as described in Figure 10: Current consumption
measurement scheme.
All Run-mode current consumption measurements given in this section are performed with a
reduced code that gives a consumption equivalent to CoreMark code.

Typical and maximum current consumption

The MCU is placed under the following conditions:
e Alll/O pins are in input mode with a static value at Vpp or Vgg (no load)
e All peripherals are disabled except when explicitly mentioned

e The Flash memory access time is adjusted to the fc| k frequency (0 wait state from O
to 24 MHz, 1 wait state from 24 to 48 MHz and 2 wait states from 48 MHz to 72 MHz)

e Prefetch in ON (reminder: this bit must be set before clock setting and bus prescaling)
e When the peripherals are enabled fapg1 = fanp/2 , fape2 = faHB

e  When fyc k > 8 MHz PLL is ON and PLL inputs is equal to HSI/2 = 4 MHz (if internal
clock is used) or HSE = 8 MHz (if HSE bypass mode is used)

The parameters given in Table 28 to Table 34 are derived from tests performed under
ambient temperature and supply voltage conditions summarized in Table 22.

Table 28. Typical and maximum current consumption from Vpp supply at Vpp = 3.6 v

All peripherals enabled All peripherals disabled
Symbol | Parameter | Conditions | fycik Max @ To? Max @ To? Unit
Typ Typ
25°C | 85°C | 105°C 25°C | 85°C | 105 °C
72MHz|63.1| 707 | 715 | 734 [202] 311 | 317 | 342
Lo |64MHz|563| 63.3 | 64.1 | 64.9 |26.1) 27.8 | 284 | 304
bypass, |48 MHz|42.5| 485 | 480 | 50.1 [19.9| 226 | 21.9 | 23.1
PLLon o MHZ|28.8| 314 | 322 | 343 |13.1] 161 | 149 | 162
24 MHz [21.9| 244 | 244 | 258 [101] 109 | 11.9 | 124
Supply
current in HSE 8MHz | 7.3 | 80 | 9.3 93 |37 41 44 | 50
Run mode, bypass,
DD | code PlLoff | TMHz | 11| 15 1.8 23 08| 11 14 | 19 |MA
executing 64 MHz |51.7| 57.7 | 580 | 604 |258| 27.6 | 28.1 | 30.1
from Flash
HSI clock, |48MHz|38.6| 459 | 435 | 469 [19.8] 219 | 21.7 | 228
PLLon |32 MHz|264| 31.1 | 297 | 319 |131| 157 | 148 | 16.2
24 MHz [20.3| 226 | 226 | 237 | 69| 75 | 81 8.8
HSI clock,
Lloff | 8MHz | 70| 76 | 88 88 |37| 41 44 | 50
‘Yl DoclD022691 Rev 7 61/137
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Table 31. Typical and maximum Vppa consumption in Stop and Standby modes

Typ@Vpp (Vpp=VbpA) Max(?)
Symbol | Parameter Conditions Taz | Taz | Ta= Unit
20V|24V|27V|3.0V|3.3V|36V 25A°c 85A°C 1o§°c
Regulator in
run mode, all 1.99 1207 (219|233 |246|264| 108 | 11.8 | 124
Supply oscillators OFF
(S"t-'”ent ig Regulator in
op mode -
o |low-power 1.99 | 2.07 | 2.18 | 2.32 | 2.47 | 263 | 106 | 115 | 125
IbDA 2 mode, all
8 oscillators OFF
>
Supply 5 |LSIONand |, 1yl 553 | 27 | 2.89 | 3.00 333 - . - A
currentin | § |IWDGON
Standby | & || S| OFF and
a an
mode S |wbe oFF 1.87 [ 1.94 | 2.06 | 219 | 235|251 | 41 | 45 | 48
Supply
current for
IDDAmMon | Vppa and - 0951102112 | 1.2 |127 | 14 - - -
Vbbsp12
monitoring
1. Data based on characterization results and tested in production.
2. To obtain data with monitoring OFF is necessary to substract the IDDAmon current.
Table 32. Typical and maximum current consumption from Vgar supply(”
Typ @ Vpar Max (@
Symbol | Parameter Conditions S>> > 1> 1> > T T T Unit
© © =) < ~ ) © A~ A~ A~
- - N N N R ©® (25°C | 85°C (105°C
I I I I n n n
LSE & RTC ON;
Xtal mode” lower | 5\ 5510 55(0.630.70(0.87|0.95] 1.1 | 16 | 22
Backup driving capability;
lbp |domain  |LSEDRV[1:0] ='00' A
VBAT | supply LSE & RTC ON; g
current " " i
Xtal mode” higher | o516 9510 93| 1.02(1.10(1.27|1.38| 16 | 24 | 30
driving capability;
LSEDRV[1:0] = "11'

1. Crystal used: Abracon ABS07-120-32.768kHz-T with 6 pF of CL for typical values.

2. Guaranteed by characterization results.

3
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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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Figure 15. Typical application with a 32.768 kHz crystal
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Note: An external resistor is not required between OSC32_IN and OSC32 _OUT and itis forbidden
to add one.
6.3.8 Internal clock source characteristics

The parameters given in Table 42 are derived from tests performed under ambient

temperature and supply voltage conditions summarized in Table 22.

The provided curves are characterization results, not tested in production.

High-speed internal (HSI) RC oscillator

Table 42. HSI oscillator characteristics(!

Symbol Parameter Conditions Min Typ Max Unit
fusi Frequency - - 8 - MHz
TRIM HSI user trimming step - - - 1(2) %
DuCynsiy |Duty cycle - 45@) - 55(2) %
Ta =40 to 105 °C 380 | - 46% | %
Accuracy of the HSI To=-10t085°C —2.90) - 2.9 %
ACChg oscillator (factory
Ca“brated) TA = 0 to 70 OC —23(3) - —22(3) %
Tp=25°C -1 - 1 %
HSI oscillator startup 3 3
BSuHsh | time - 16) - 2@ Hs
HSI oscillator power 3)
op(tsi) consumption ) ) 80 | 100 WA
1. Vppa =3.3V, Ty =40 to 105 °C unless otherwise specified.
Guaranteed by design.
Guaranteed by characterization results.
IS73 DoclD022691 Rev 7 771137
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6.3.11
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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.
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6.3.12

3

To complete these trials, ESD stress can be applied directly on the device, over the range of
specification values. When unexpected behavior is detected, the software can be hardened
to prevent unrecoverable errors occurring (see application note AN1015).

Electromagnetic Interference (EMI)

The electromagnetic field emitted by the device are monitored while a simple application is
executed (toggling 2 LEDs through the I/O ports). This emission test is compliant with
IEC 61967-2 standard which specifies the test board and the pin loading.

Table 48. EMI characteristics

. Max vs. [fHSE/fHCLK]
Symbol | Parameter Conditions Monitored Unit
frequency band 8/72 MHz

0.1 to 30 MHz 9
Vpp-3.3V, Ty-25°C,
LQFP100 package 30 to 130 MHz 26 dBuVv

Semi Peak level . .

compliant with IEC 130 MHz to 1 GHz 30
61967-2

SAE EMI Level 4 -

Electrical sensitivity characteristics

Based on three different tests (ESD, LU) using specific measurement methods, the device is
stressed in order to determine its performance in terms of electrical sensitivity.

Electrostatic discharge (ESD)

Electrostatic discharges (a positive then a negative pulse separated by 1 second) are
applied to the pins of each sample according to each pin combination. The sample size
depends on the number of supply pins in the device (3 parts x (n+1) supply pins). This test
conforms to the JESD22-A114/C101 standard.

Table 49. ESD absolute maximum ratings

Symbol Ratings Conditions Class Mamman)n Unit
value
- Tpo=+25°C
Electrostatic discharge A L
VEsD(HBM) voltage (human body model) Zc;qz?rmlng to JESD22- | 2 2000
Tp=+25 °C, v
- conforming to
Electrostatic dlschar.ge ANSI/ESD STM5.3.1,
VEesp(cpwm) | voltage (charge device LQFP100. LQFPG4 Il 500
model) LQFP48 and
UFBGA100 packages
1. Guaranteed by characterization results.
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Note:

3

Table 51. 1/0 current injection susceptibility

Functional
susceptibility
Symbol Description Unit
Negative | Positive
injection | injection
Injected current on BOOTO pin -0 NA
Injected current on PCO pin -0 +5
Injected current on TC type I/O pins on VDDSD12 power
domain: PB2, PE7, PES8, PE9, PE10, PE11, PE12, PE13, 5 +5
PE14, PE15, PB10 with induced leakage current on other pins
from this group less than -50 pA
| Injected current on TC type I/O pins on VDDSD3 power mA
INJ" | domain: PB14, PB15, PD8, PD9, PD10, PD12, PD13, PD14, 5 5
PD15 with induced leakage current on other pins from this
group less than -50 pA
Injected current on TTa type pins: PA4, PA5, PA6 with induced
: . -5 +5
leakage current on adjacent pins less than -10 pA
Injected current on any other FT and FTf pins -5 NA
Injected current on any other pins -5 +5
It is recommended to add a Schottky diode (pin to ground) to analog pins which may
potentially inject negative currents.
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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)
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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

2.0V < VDDA <24 ——
1000 x =
N 2.4V < VDDA < 3.0V 3
N 3.0V < Vppa < 3.6V ==mmeeees -
e\
s\‘\
% 100 \\
E ‘.‘\
= N
> o)
H “\
g 10
1
-40 -20 0 20 40 60 80 100
Temperature (°C)
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Table 74. SDADC characteristics (continued)“)

Symbol |Parameter Conditions Min Typ Max Unit Note
fabc = VREFSD+ )
1.5 MHz i 84 85
" VRer
£ e - e | w e |-
g1 ®6mH
g z VREFSD+ 88 92 -
= =33
5 VReFsp+ 76 78
2 fo = o i
o uon
c ‘ VReFsD+ | g 86 ;
T =3.3
()]
(5) Signal to fanc= | VppsDx | VREFSD+ ) i
SNR noise ratio 1.5MHz |=3.3 = 3.3%5) 76 80 dB
fapc = VREFSD+ )
1.5 MHz =33 80 84
q) h
8| e Veespe | 77 | e i
S S |fapc = -
% 6 MHZ VREFSD+ 85 90 -
e =33
> v
2| VREFSD* | 66 71 -
D fapc= =12
=

3
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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
000 000} Psm
000 00
00000 ©OO0O00O0
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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Table 83. Document revision history (continued)

Date

Revision

Changes

21-Dec-2012

Updated Table 2: Device overview, capacitive sensing
channels peripheral added.

Updated Table 3: Capacitive sensing GPIOs available on
STM32F373xx devices

Updated Section 3.19: Inter-integrated circuit interface (12C)
Updated the function names in Table 11: STM32F373 pin
definitions

Updated Table 20: Current characteristics

Updated Table 22: General operating conditions

Updated Table 30: Typical and maximum VDD consumption
in Stop and Standby modes

Updated Table 32: Typical and maximum current consumption
from VBAT supply

Added Figure 11: Typical VBAT current consumption (LSE
and RTC ON/LSEDRV[1:0]='00)

Updated Table 33: Typical current consumption in Run mode,
code with data processing running from Flash and Table 34:
Typical current consumption in Sleep mode, code running
from Flash or RAM

Added Table 35: Switching output I/O current consumption
Added Table 36: Peripheral current consumption, Figure 16:
HSI oscillator accuracy characterization results

Updated Section 6.3.6: Wakeup time from low-power mode
Updated Table 37: Low-power mode wakeup timings
Updated Table 47: EMS characteristics

Updated Table 51: I/O current injection susceptibility
Updated Table 52: I/O static characteristics

Updated , Figure 18: TC and TTa I/O input characteristics -
TTL port, Figure 18: Five volt tolerant (FT and FTf) I/O input
characteristics - CMOS port and Figure 20: Five volt tolerant
(FT and FTf) I/O input characteristics - TTL port

Updated Table 53: Output voltage characteristics

Updated Table 54: I/0 AC characteristics

Updated Table 55: NRST pin characteristics

Updated Table 63: DAC characteristics

Updated Table 74: SDADC characteristics

Updated Figure 32: LQFP100 —14 x 14 mm 100-pin low-
profile quad flat package outline, Figure 35: LQFP64 — 10 x
10 mm 64 pin low-profile quad flat package outline and
Figure 38: LQFP48 — 7 x 7 mm, 48-pin low-profile quad flat
package outline

Updated Table 72: LQPF100 — 14 x 14 mm low-profile quad
flat package mechanical data, Table 73: LQFP64 — 10 x 10
mm low-profile quad flat package mechanical data and
Table 74: LQFP48 — 7 x 7 mm, low-profile quad flat package
mechanical data

Added Figure 16: HSI oscillator accuracy characterization
results
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Table 83. Document revision history (continued)

Date

Revision

Changes

08-Jun-2016

Updated:

— Table 3: Capacitive sensing GPIOs available on
STM32F373xx devices

— Table 19: Voltage characteristics

— Table 27: Embedded internal reference voltage

— Table 41: LSE oscillator characteristics (fLSE = 32.768 kHz)

— Table 49: ESD absolute maximum ratings

— Table 60: ADC characteristics

— Table 63: DAC characteristics

— Table 65: Temperature sensor calibration values

— Table 74: SDADC characteristics

— Table 81: Package thermal characteristics

— Figure 17: TC and TTa I/O input characteristics - CMOS
port

— Figure 18: Five volt tolerant (FT and FTf) I/O input
characteristics - CMOS port

Removed:

— Figure 18: TC and TTa I/O input characteristics - TTL port

— Figure 20: Five volt tolerant (FT and FTf) I/O input
characteristics - TTL port
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