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3.15

3.15.1

3.15.2

3

Power supply supervisor

Internal reset ON

This feature is available for Vpp operating voltage range 1.8 V to 3.6 V.
The internal power supply supervisor is enabled by holding PDR_ON high.

The devices have an integrated power-on reset (POR) / power-down reset (PDR) circuitry
coupled with a Brownout reset (BOR) circuitry. At power-on, POR is always active, and
ensures proper operation starting from 1.8 V. After the 1.8 V POR threshold level is
reached, the option byte loading process starts, either to confirm or modify default
thresholds, or to disable BOR permanently. Three BOR thresholds are available through
option bytes.

The devices remain in reset mode when Vpp is below a specified threshold, Vpor/ppRr OF
VgoRr, Without the need for an external reset circuit.

The devices also feature an embedded programmable voltage detector (PVD) that monitors
the Vpp/Vppa power supply and compares it to the Vpyp threshold. An interrupt can be
generated when Vpp/Vppa drops below the Vpyp threshold and/or when Vpp/Vppa is
higher than the Vpyp threshold. The interrupt service routine can then generate a warning
message and/or put the MCU into a safe state. The PVD is enabled by software.

Internal reset OFF

This feature is available only on packages featuring the PDR_ON pin. The internal power-on
reset (POR) / power-down reset (PDR) circuitry is disabled by setting the PDR_ON pin to
low.

An external power supply supervisor should monitor Vpp and should set the device in reset
mode when Vpp is below 1.7 V. NRST should be connected to this external power supply
supervisor. Refer to Figure 5: Power supply supervisor interconnection with internal reset
OFF.

Figure 5. Power supply supervisor interconnection with internal reset OFfF(")

VDD
| External Vpp power supply supervisor
Ext. reset controller active when
Vop<1.7V
0
NRST
PDR_ON [}
—— 1 Vo
MSv34975V1

1. The PRD_ON pin is only available on the WLCSP49 and UFBGA100 packages.
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3.20.5

3.21

3.22

3

SysTick timer

This timer is dedicated to real-time operating systems, but could also be used as a standard
downcounter. It features:

e A 24-bit downcounter

e Autoreload capability

e Maskable system interrupt generation when the counter reaches 0

e  Programmable clock source.

Inter-integrated circuit interface (I2C)

Up to three 12C bus interfaces can operate in multimaster and slave modes. They can
support the standard (up to 100 kHz) and fast (up to 400 kHz) modes. The 12C bus
frequency can be increased up to 1 MHz. For more details about the complete solution,
please contact your local ST sales representative.They also support the 7/10-bit addressing
mode and the 7-bit dual addressing mode (as slave). A hardware CRC
generation/verification is embedded.

They can be served by DMA and they support SMBus 2.0/PMBus.

The devices also include programmable analog and digital noise filters (see Table 5).

Table 5. Comparison of 12C analog and digital filters

Analog filter Digital filter

Pulse width of

. >50 ns Programmable length from 1 to 15 12C peripheral clocks
suppressed spikes

Universal synchronous/asynchronous receiver transmitters
(USART)

The devices embed three universal synchronous/asynchronous receiver transmitters
(USART1, USART2 and USARTS).

These three interfaces provide asynchronous communication, IrDA SIR ENDEC support,
multiprocessor communication mode, single-wire half-duplex communication mode and
have LIN Master/Slave capability. The USART1 and USARTG6 interfaces are able to
communicate at speeds of up to 12.5 Mbit/s. The USART2 interface communicates at up to
6.25 bit/s.

USART1 and USART2 also provide hardware management of the CTS and RTS signals,
Smart Card mode (ISO 7816 compliant) and SPI-like communication capability. All
interfaces can be served by the DMA controller.
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Pinouts and pin description STM32F411xC STM32F411xE

Table 8. STM32F411xC/xE pin definitions (continued)

Pin number
e
H [«*] =]
T 1312|288 futiome|s|E8 . y .
2z © a = < | (functionafter | =" | 2| 5§ Alternate functions | Additional functions
o o o | & < ™ |9 2
L L 3 o o reset) &
[e] o a e} m o
IS - ; ] IS =
TIM1_CHS3,
SPI5_MOSI/I12S5_8SD,
31 43 | C2 | 69 | C12 |PA10 /O |FT| - |USART1_RX, -
USB_FS_ID,
EVENTOUT
TIM1_CH4,
SPI14_MISO,
USART1_CTS,
32 | 44 | C1 70 | B12 |PA11 /O |FT| - USART6_TX, -
USB_FS_DM,
EVENTOUT
TIM1_ETR,
SPI5_MISO,
USART1_RTS,
33 | 45 | C3 | 71 | A12 |PA12 /O |FT| - USART6_RX, -
USB_FS_DP,
EVENTOUT
JTMS-SWDIO,
34 | 46 | B3 | 72 | A11 |PA13 /O |FT| - EVENTOUT -
- - - 73 | C11 |VCAP_2 S | - - - -
35 | 47 | B1 74 | F11 |VSS S | - - - -
36 | 48 | B2 | 75 | G11 |VDD S | - - - -
JTCK-SWCLK,
37 | 49 | A1 76 | A10 |PA14 /O |FT| - EVENTOUT -
JTDI,
TIM2_CH1/TIM2_ETR
38 | 50 | A2 | 77 | A9 |PA15 /O [FT| - |SPIM1_NSS/I2S1_WS, -
SPI3_NSS/I2S3_WS,
USART1_TX,
EVENTOUT
SPI3_SCKI/I2S3_CK,
- 51 - 78 | B11 |PC10 /O |FT| - |SDIO_D2, -
EVENTOUT
12S3ext_SD,
SPI3_MISO,
- 52 - 79 | C10 |PCM1 /O |FT| - SDIO_ D3, -
EVENTOUT
SPI3_MOSI/12S3_8SD,
- 53 - 80 | B10 |PC12 /O |FT| - |SDIO_CK, -
EVENTOUT

3
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6.3.5 Embedded reset and power control block characteristics

The parameters given in Table 19 are derived from tests performed under ambient
temperature and Vpp supply voltage @ 3.3V.

Table 19. Embedded reset and power control block characteristics

Symbol Parameter Conditions Min | Typ | Max | Unit
PLS[2:0]=000 (rising edge) 2.09 | 2.14 | 2.19
PLS[2:0]=000 (falling edge) | 1.98 | 2.04 | 2.08
PLS[2:0]=001 (rising edge) 223 | 2.30 | 2.37
PLS[2:0]=001 (falling edge) | 2.13 | 2.19 | 2.25
PLS[2:0]=010 (rising edge) 2.39 | 2.45 | 2.51
PLS[2:0]=010 (falling edge) | 2.29 | 2.35 | 2.39
PLS[2:0]=011 (rising edge) 254 | 2.60 | 2.65
y Programmable voltage | PLS[20]=011 (falling edge) | 244 | 251 | 256 |
PVD | detector level selection | p| s[2:0]=100 (rising edge) | 2.70 | 2.76 | 2.82
PLS[2:0]=100 (falling edge) | 2.59 | 2.66 | 2.71
PLS[2:0]=101 (rising edge) 286 | 2.93 | 2.99
PLS[2:0]=101 (falling edge) | 2.77 | 2.82 | 2.89
PLS[2:0]=110 (rising edge) 296 | 3.03 | 3.10
PLS[2:0]=110 (falling edge) | 2.85 | 2.93 | 2.99
PLS[2:0]=111 (rising edge) 3.07 | 3.14 | 3.21
PLS[2:0]=111 (falling edge) 2.95 | 3.03 | 3.09
Vpvphyst? | PVD hysteresis - - 100 | - | mV
Veorron Power-on/power-down | Falling edge 1601 | 1.68 | 1.76 v
reset threshold Rising edge 164 | 1.72 | 1.80
VppRhyst® | PDR hysteresis - - 40 Y
Brownout level 1 Falling edge 213 | 219 | 2.24
VBORT | threshold Rising edge 223 | 229 | 2.33
Brownout level 2 Falling edge 244 | 250 | 2.56
VBORZ | fhreshold Rising edge 253 | 250 | 263 | ©
Brownout level 3 Falling edge 275 | 2.83 | 2.88
VBORS | threshold Rising edge 285 | 2.92 | 2.97
VBORhyst(z) BOR hysteresis - - 100 - mV
TRS(E'{&MPO POR reset timing - 05 | 1.5 | 3.0 | ms
66/149 DoclD026289 Rev 6 "_l
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Table 26. Typical and maximum current consumption in Sleep mode - Vpp = 3.6 V

Max(")
Symbol | Parameter Conditions {;\-III(I:-ILZK) Typ Ta= | Ta= | Ta= | Ta= |UNit
25°C | 85°C |105°C |125°C
100 12.2 13.2 13.4 141 15.3
Ext((ezr)nal clock, PLL 84 9.8 10.6 10.9 11.6 12.8
leperiipherals 64 6.9 7.4 7.7 8.3 9.5
enabled®® 50 5.4 5.9 62 | 68 | 80
20 2.8 3.2 3.5 41 5.3
HSI, PLL OFF@), a| 16 1.3 1.7 22 2.8 4.0
o |supply curent peripherals enabled(® 1 0.4 05 [ 09 [ 16 | 28 |
in Sleep mode 100 3.0 36 | 39 | 45 | 57
External clock, PLL ON®) o i >0 >2 > >
all peripherals’disabled(s) 64 19 22 25 3.0 42
50 1.6 1.9 2.1 2.7 3.9
20 1.1 1.4 1.7 2.3 3.5
HSI, PLL OFF®@ all 16 0.4 0.5 0.9 1.6 2.8
peripherals disabled®) 1 0.3 0.4 0.8 15 27

1. Guaranteed by characterization results.
2. Referto Table 41 and RM0383 for the possible PLL VCO setting.

3. Add an additional power consumption of 1.6 mA per ADC for the analog part. In applications, this consumption occurs only
while the ADC is ON (ADON bit is set in the ADC_CR2 register).

4. When the ADC is ON (ADON bit set in the ADC_CR2), add an additional power consumption of 1.6mA per ADC for the
analog part.

Table 27. Typical and maximum current consumptions in Stop mode - Vpp=1.7V

Typ(" Max("
Symbol Conditions Parameter Ta= | Ta= |Ta=| Ta= Ta= Unit
25°C |[25°C[85°C|105°C | 125°C
Flash in Stop mode, all |Main regulator usage 112 [142@)| 400 | 710@ | 1200
oscillators OFF, no 2 2
independent watchdog |LOW Power regulator usage 426 | 67 | 300 | 580 | 1044
- (2) (2)
Ipp_sTop|Flash in Deep power Main regulator usage 75 99 310 | 580 993 | pA
down mode, all Low power regulator usage 136 | 37@ | 265 | 5502 | 1007

oscillators OFF, no

independent watchdog Low power low voltage regulator

9 28 | 230 | 500@ | 910
usage

1. Guaranteed by characterization results.

2. Guaranteed by test in production.

3
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Electrical characteristics

Table 28. Typical and maximum current consumption in Stop mode - Vpp=3.6 V

Typ Max(!)
Symbol Conditions Parameter Ta= |Ta=|Ta=| Ta= | Ta= Unit
25°C (25°C|85°C|105°C|125°C
Flash in Stop mode, all |Main regulator usage 113.7 [145@)] 410 | 720@) | 1217
oscillators OFF, no 2 2
independent watchdog [-OW power regulator usage 43.1 |68 | 310 | 6002 | 1073
Iob_sTop|Flash in Deep power | M@in regulator usage 762 |105@) 320 | 6002 | 1019 | A
down mode, all Low power regulator usage 14 38@ | 275 | 560 | 1025
oscillators OFF, no
independent watchdog t‘s’;"gzower low voltage regulator 10 |30@ | 235 | 5102 | 928
1. Guaranteed by characterization results.
2. Guaranteed by test in production.
Table 29. Typical and maximum current consumption in Standby mode - Vpp=1.7 V
Symbol Parameter Conditions _ _ - _ — |Unit
Yy Tao= |Ta=|Ta=| Ta= | Ta=
25°C |25°C|85°C| 105°C | 125°C
| Supply current  |Low-speed oscillator (LSE) and RTC ON | 2.4 4 12 25 50 A
DD_STBY | g
- in Standby mode|RTC and LSE OFF 1.8 [ 3@ | 11 | 240 | 49
1. When the PDR is OFF (internal reset is OFF), the typical current consumption is reduced by 1.2 pA.
2. Guaranteed by characterization results.
3. Guaranteed by test in production.
Table 30. Typical and maximum current consumption in Standby mode - Vpp= 3.6 V
Symbol Parameter Conditions Ta= |Ta=|Ta=| Ta= Tp = Unit
25°C (25°C|85°C|105°C | 125°C
Supply current |Low-speed oscillator (LSE) and RTC ON | 2.8 5 14 29 59
Ipp sTtBY |in Standby MA
- mode RTC and LSE OFF 21 |43 ] 135| 28® | 58
1. When the PDR is OFF (internal reset is OFF), the typical current consumption is reduced by 1.2 pA.
2. Guaranteed by characterization results.
3. Guaranteed by test in production.
1S7 DoclD026289 Rev 6 75/149
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Table 32. Switching output I/O current consumption

. 1 1/0 toggling .
Symbol Parameter Conditions(!) Typ Unit
frequency (fsy)
2 MHz 0.05
8 MHz 0.15
25 MHz 0.45
Vpp =33V
op = 3.3 50 MHz 0.85
C=Cint
60 MHz 1.00
84 MHz 1.40
90 MHz 1.67
2 MHz 0.10
8 MHz 0.35
Vpp =33V 25 MHz 1.05
Cext =0 pF 50 MHz 2.20
C=Cint + Cext + Cs 60 MHz 2.40
84 MHz 3.55
90 MHz 4.23
itohi 2 MHz 0.20
IDDIO I/O switching mA
current 8 MHz 0.65
Vpp =3.3V 25 MHz 1.85
Cext =10 pF 50 MHz 2.45
C=Cinr * Cexr + Cs 60 MHz 470
84 MHz 8.80
90 MHz 10.47
2 MHz 0.25
Vpp =3.3V 8 MHz 1.00
Cext =22 pF 25 MHz 3.45
C=Cint + Cext * Cs 50 MHz 7.15
60 MHz 11.55
2 MHz 0.32
(;/DD =33V 8 MHz 1.27
=33 pF
EXT
C=Cpr + Cexr + Cs 25 MHz 3.88
50 MHz 12.34

1. CS s the PCB board capacitance including the pad pin. CS = 7 pF (estimated value).

3
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Note:

84/149

Figure 23. Low-speed external clock source AC timing diagram

twLsen)

B g ol tf(LSE)

Y

- TLSE

MSv42626V1

High-speed external clock generated from a crystal/ceramic resonator

The high-speed external (HSE) clock can be supplied with a 4 to 26 MHz crystal/ceramic
resonator oscillator. All the information given in this paragraph are based on
characterization results obtained with typical external components specified in Table 37. In
the application, the resonator and the load capacitors have to be placed as close as
possible to the oscillator pins in order to minimize output distortion and startup stabilization
time. Refer to the crystal resonator manufacturer for more details on the resonator
characteristics (frequency, package, accuracy).

Table 37. HSE 4-26 MHz oscillator characteristics(1)

Symbol Parameter Conditions Min | Typ | Max | Unit
fosc N | Oscillator frequency 4 - 26 | MHz
Rg Feedback resistor - 200 - kQ
VDD=3'3 V,
ESR=30 Q - 450 -
C_.=5 pF @25 MHz
Ibp HSE current consumption MA
VDD=3'3 V,
ESR=30Q - 530 -
C_ =10 pF @25 MHz
Gm_crit_max | Maximum critical crystal gp, Startup - - 1 mA/N
tSU(HSE)(z) Startup time VDD is stabilized - 2 - ms

1. Guaranteed by design.

2. tsy(usk) is the startup time measured from the moment it is enabled (by software) to a stabilized 8 MHz
oscillation is reached. This value is measured for a standard crystal resonator and it can vary significantly
with the crystal manufacturer

For C_ 41 and C|», it is recommended to use high-quality external ceramic capacitors in the
5 pF to 25 pF range (Typ.), designed for high-frequency applications, and selected to match
the requirements of the crystal or resonator (see Figure 24). C, 4 and C, » are usually the
same size. The crystal manufacturer typically specifies a load capacitance which is the
series combination of C 4 and C| ,. PCB and MCU pin capacitance must be included (10 pF
can be used as a rough estimate of the combined pin and board capacitance) when sizing
CL1 and CL2'

For information on selecting the crystal, refer to the application note AN2867 “Oscillator
design guide for ST microcontrollers” available from the ST website www.st.com.
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Figure 26. ACChg, versus temperature

0.06
0.04
0.024
1%}
I o
3 TA (°C)
< -0.021
-0.04+ Min
—o—Max
<0.061 —Typical
-0.08
MS30492V1
1. Guaranteed by characterization results.
Low-speed internal (LSI) RC oscillator
Table 40. LSI oscillator characteristics (1)
Symbol Parameter Min Typ Max Unit
fLg® Frequency 17 32 47 kHz
tSU(LS|)(3) LSI oscillator startup time - 15 40 Us
IDD(LS|)(3) LSI oscillator power consumption - 0.4 0.6 MA
1. Vpp =3V, Tp =40 to 125 °C unless otherwise specified.
2. Guaranteed by characterization results.
3. Guaranteed by design.
1S7 DoclD026289 Rev 6 87/149
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Electrical characteristics

Note: It is recommended to add a Schottky diode (pin to ground) to analog pins which may
potentially inject negative currents.
6.3.16 I/0 port characteristics
General input/output characteristics
Unless otherwise specified, the parameters given in Table 53 are derived from tests
performed under the conditions summarized in Table 14. All I/Os are CMOS and TTL
compliant.
Table 53. 1/0O static characteristics
Symbol Parameter Conditions Min Typ Max Unit
FT, TC and NRST 1/O input low 1.7 VeVpp<3.6 V ) ) 0.3VDD(1)
level voltage
v 1.75 VVpp 3.6 V, v
"~ | BOOTO 110 input low level -40 °C<Tp <125 °C 0.1Vpp+0.1
2
voltage 1.7 VeVpp <3.6 V, ] ]
0 °C<Tp<125°C
. . (1
FT, TC and l\(ISST I/0 input high 1.7 VeVpp<3.6 V 0.7\/)DD ) )
level voltage
v 1.75VVpp 3.6 V, v
" 1BOOTO 110 input high level 40°C<Ta<125°C | 0.17vpp ] ]
voltage 17VVpp 36V, | *07%
0 °C<Tp<125°C
FT, TC and NRST /O input o 3)
hysteresis 1.7 V&Vpp<3.6 V 10% Vpp - %
v 1.75 VVpp 3.6 V,
HYS , _ -40 °C<T5 <125 °C
BOOTO I/O input hysteresis - 100 - mV
1.7 V<Vpp<3.6 V,
0 °C<Tp<125°C
/0 input leakage current ) Vss <Vin<Vpp - - +
likg | 1/0 FT/TC input leakage current A
(5) P g Vin=5V - - 3
1S7 DoclD026289 Rev 6
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Table 60. SPI dynamic characteristics(! (continued)

Symbol Parameter Conditions Min Typ Max Unit
taso) Data output access time | Slave mode 7 - 21 ns
tyisiso) | Data output disable time | Slave mode 5 - 12 ns

Slave mode (after enable edge),

27V <Vpp<3.6V - i 13 ns
ty(so) Data output valid time

Slave mode (after enable edge), ) 1 185 ns

1.7V <Vpp<36V ’

. Slave mode (after enable edge),

th(so) Data output hold time 1.7V <Vpp< 36V 8 - - ns
tymo) Data output valid time | Master mode (after enable edge) - 4 6 ns
thmo) Data output hold time Master mode (after enable edge) 0 - - ns

1. Guaranteed by characterization results.

2. Maximum frequency in Slave transmitter mode is determined by the sum of t,(so) and tgygviy which has to fit into SCK low or
high phase preceding the SCK sampling edge. This value can be achieved when the SPI communicates with a master
having tg, i) = 0 while Duty(SCK) = 50%

Figure 34. SPI timing diagram - slave mode and CPHA =0
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Electrical characteristics

Figure 39. USB OTG

FS timings: definition of data signal rise and fall time
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Table 64. USB OTG FS electrical characteristics("

Driver characteristics

Symbol Parameter Conditions Min Max Unit
t, Rise time(®) C_ =50 pF 4 20 ns
t Fall time(®) C_ =50 pF 4 20 ns
trim Rise/ fall time matching t /s 90 110 %
Vcrs Output signal crossover voltage 1.3 20 \Y

1. Guaranteed by design.

2. Measured from 10% to 90% of the data signal. For more detailed informations, please refer to USB

Specification - Chapter 7 (version 2.0).

6.3.20 12-bit ADC characteristics
Unless otherwise specified, the parameters given in Table 65 are derived from tests
performed under the ambient temperature, fpc| k2 frequency and Vppp supply voltage
conditions summarized in Table 14.
Table 65. ADC characteristics
Symbol Parameter Conditions Min Typ Max Unit
Vppa | Power supply 1.70) - 3.6 V
" Vbpa ~VRrer+ < 1.2V @
Vrer+ | Positive reference voltage 1.7 - Vbpa \
Vppa = 1.7Mt0 2.4 v 0.6 15 18 MHz
fapc | ADC clock frequency
Vppa=24103.6V 0.6 30 36 MHz
fADC =30 MHZ,
. , - - 1764 kHz
frric® | External trigger frequency 12-bit resolution
- - 17 1fapc
' ®) 0 (Vssaor VRgr. )
VaIN Conversion voltage range tied to ground) VReF+ Vv
@) . . See Equation 1 for ) }
Ran External input impedance details 50 kQ
RADC(z)(4) Sampling switch resistance - - 6 kQ
(2) |Internal sample and hold )
Canc capacitor 4 7 pF
IS73 DoclD026289 Rev 6 113/149
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Figure 40. ADC accuracy characteristics
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1. See also Table 67.
2. Example of an actual transfer curve.
3. Ideal transfer curve.
4. End point correlation line.
5. Eg = Total Unadjusted Error: maximum deviation between the actual and the ideal transfer curves.
EO = Offset Error: deviation between the first actual transition and the first ideal one.
EG = Gain Error: deviation between the last ideal transition and the last actual one.
ED = Differential Linearity Error: maximum deviation between actual steps and the ideal one.
EL = Integral Linearity Error: maximum deviation between any actual transition and the end point
correlation line.
Figure 41. Typical connection diagram using the ADC
STM32F
Sample and hold ADC
converter
Rapc(®
[—ADC 7| 12-pit
converter
=== Capc(1)
=
ai17534

Refer to Table 65 for the values of Ryn, Rapc @and Capc-

2. Cparasitic represents the capacitance of the PCB (dependent on soldering and PCB layout quality) plus the
pad capacitance (roughly 5 pF). A high C,asitic value downgrades conversion accuracy. To remedy this,
fapc should be reduced.

3
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General PCB design guidelines

Power supply decoupling should be performed as shown in Figure 42 or Figure 43,
depending on whether Vrgg. is connected to Vppa or not. The 10 nF capacitors should be
ceramic (good quality). They should be placed them as close as possible to the chip.

Figure 42. Power supply and reference decoupling (Vgrgg+ not connected to Vppa)
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L L 4 [:l Vssa/Vrers"

ai17535b

1. VRer+ and Vreg. inputs are both available on UFBGA100. Vggp. is also available on LQFP100. When
VRer+ and VReg. are not available, they are internally connected to Vppa and Vgga.

3
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6.3.25 RTC characteristics

Table 77. Dynamic characteristics: eMMC characteristics Vpp = 1.7 V to 1.9 v

Symbol Parameter Conditions Min Typ Max Unit
fop glggl; frequency in data transfer ) 0 ) 50 MHz
- SDIO_CK/fPCLK2 frequency ratio - - - 8/3 -
ty(ckL) | Clock low time fop = 50 MHz 10 10.5 - s
twckr) | Clock high time fpp = 50 MHz 9 9.5 -

CMD, D inputs (referenced to CK) in eMMC mode

tisu Input setup time HS fop = 50 MHz 0 - - ns

tH Input hold time HS fpp = 50 MHz 6 - -

CMD, D outputs (referenced to CK) in eMMC mode

tov Output valid time HS fpp = 50 MHz - 3.5 5
ton Output hold time HS fop = 50 MHz 2 - - ne
1. Guaranteed by characterization results.
2. Cioaq =20 pF
Table 78. RTC characteristics
Symbol Parameter Conditions Min Max

Any read/write operation

- fpcLk1/RTCCLK frequency ratio from/to an RTC register

3
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Package information

3

Figure 56. LQFP100 - 100-pin, 14 x 14 mm, 100-pin low-profile quad flat

recommended footprint
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Device marking for UFBGA100

The following figure gives an example of topside marking orientation versus ball A1 identifier
location.

Other optional marking or inset/upset marks, which depend on supply chain operations, are
not indicated below.

Figure 60. UFBGA100 marking example (package top view)

Product identification"

-

ES32F

4HLLVETIE

Date code

Yiww

Ball1 |
indentifier [T Revision code
|
"I r|

MSv36165V1

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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Figure 63. USB controller configured in dual mode and used in Full-Speed mode
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The external voltage regulator is only needed when building a Vg5 powered device.

2. The current limiter is required only if the application has to support a Vgys powered device. A basic power
switch can be used if 5 V are available on the application board.

3. The ID pin is required in dual role only.
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