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within electronic devices to control various functions,
rather than serving as standalone computers.
Microcontrollers are crucial in modern electronics,
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range of applications.

Applications of "Embedded -
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Active

ARM® Cortex®-M4

32-Bit Single-Core
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12C, IrDA, LINbus, SDIO, SPI, UART/USART, USB OTG
Brown-out Detect/Reset, DMA, I2S, POR, PWM, WDT
36

256KB (256K x 8)

FLASH

64K x 8

1.7V ~ 3.6V

A/D 10x12b

Internal

-40°C ~ 105°C (TA)
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48-UFQFN Exposed Pad

48-UFQFPN (7x7)
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Description

The STM32F401xB/STM32F401XC devices are based on the high-performance

ARM® Cortex®-M4 32-bit RISC core operating at a frequency of up to 84 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 STM32F401xB/STM32F401xC incorporate high-speed embedded memories (up to
256 Kbytes of Flash memory, up to 64 Kbytes of 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 one 12-bit ADC, a low-power RTC, six general-purpose 16-bit timers
including one PWM timer for motor control, two general-purpose 32-bit timers. They also
feature standard and advanced communication interfaces.

e Uptothree I°Cs
e Up to four SPIs

e  Two full duplex 1°Ss. To achieve audio class accuracy, the 1°S peripherals can be
clocked via a dedicated internal audio PLL or via an external clock to allow
synchronization.

e Three USARTs
e SDIO interface
e USB 2.0 OTG full speed interface

Refer to Table 2: STM32F401xB/C features and peripheral counts for the peripherals
available for each part number.

The STM32F401xB/STM32F401xC operate in the —40 to +105 °C temperature range from a
1.7 (PDR OFF) to 3.6 V power supply. A comprehensive set of power-saving mode allows
the design of low-power applications.

These features make the STM32F401xB/STM32F401xC microcontrollers suitable for a
wide range of applications:

e  Motor drive and application control

e  Medical equipment

e Industrial applications: PLC, inverters, circuit breakers

e  Printers, and scanners

e Alarm systems, video intercom, and HVAC

e Home audio appliances

e  Mobile phone sensor hub

Figure 3 shows the general block diagram of the devices.

DocID024738 Rev 6 10/135




Description

STM32F401xB STM32F401xC

Table 2. STM32F401xB/C features and peripheral counts

Peripherals STM32F401xB STM32F401xC
Flash memory in Kbytes 128 256
SRAM in
Kbytes System 64
General- 7
purpose
Timers
Advanced- 1
control
2 4/2 (full 4/2 (full
SPI/ I°S 3/2 (full duplex) duplex) 3/2 (full duplex) duplex)
Communication | |2¢ 3
interfaces
USART 3
SDIO - ‘ 1 ‘ - ‘
USB OTG FS 1
GPIOs 36 ‘ 50 81 ‘ 36 ‘ 50 81
12-bit ADC 1
Number of channels 10 ‘ 16 ‘ 10 ‘ 16
Maximum CPU frequency 84 MHz
Operating voltage 1.7t03.6V
Ambient temperatures: —40 to +85 °C/—40 to +105 °C
Operating temperatures
Junction temperature: —40 to + 125 °C
WLCSP49 UFBGA100 | WLCSP49 UFBGA100
Pack LQFP64 LQFP64
ackage urarpNag | @ LQFP100 | UFQFPN4s | @ LQFP100
11/135 DoclD024738 Rev 6 Kys




STM32F401xB STM32F401xC Functional overview

The Vpp specified threshold, below which the device must be maintained under reset, is
1.7 V (see Figure 6).

A comprehensive set of power-saving mode allows to design low-power applications.

When the internal reset is OFF, the following integrated features are no longer supported:
e The integrated power-on reset (POR) / power-down reset (PDR) circuitry is disabled.
e  The brownout reset (BOR) circuitry must be disabled.

e The embedded programmable voltage detector (PVD) is disabled.

e Vpat functionality is no more available and VBAT pin should be connected to Vpp.

Figure 6. PDR_ON control with internal reset OFF

A VpD
PDR=1.7V [ T T ;
i ! time
| Reset by other source than i
power supply supervisor
i NRST :
i time
MS19009V6
3.15 Voltage regulator
The regulator has four operating modes:
e Regulator ON
—  Main regulator mode (MR)
—  Low power regulator (LPR)
—  Power-down
e Regulator OFF
Kys DoclD024738 Rev 6 20/135




STM32F401xB STM32F401xC

Pinouts and pin description

Table 8. STM32F401xB/STM32F401xC pin definitions (continued)

Pin Number o
o Pin name 4 5 n
. 5 e

S|y |3 ‘8_ 2 (function 2|3 % Alternate functions Addltl_onal
Zlola|lag | < ml el gl 2 functions
Lo |x | ¢ | after reset) =
S|g|9|8 ¢ 2

= 4|5 =

SPI4_MOSI, TIM1_CH4,

- - - | 45 | M11 PE14 /O |FT - EVENTOUT -

- - | 46 |M12 PE15 /0 |FT - TIM1_BKIN, EVENTOUT -
SPI2_SCK/I12S2_CK,

21 | E3 |29 | 47 | L10 PB10 /0 |FT - 12C2_SCL, TIM2_CH3, -
EVENTOUT
TIM2_CH4, 12C2_SDA,
- - - - K9 PB11 /0 |FT - EVENTOUT -
22 | G2 (30|48 | LM VCAP_1 S | - - - -
23 | D3| 31| 49 | F12 VSS S | - - - -
24 | F2 |32 | 50 |G12 VDD S | - - - -
SPI2_NSS/I12S2_WS,

25 | E2 33|51 |L12 PB12 /0 |FT - 12C2_SMBA, TIM1_BKIN, -
EVENTOUT
SPI2_SCK/12S2_CK,

26 |G1|34| 52 | K12 PB13 /0 | FT - TIM1_CH1N, EVENTOUT -
SPI2_MISO, 12S2ext_SD,

27 | F1 | 35| 53 | K11 PB14 /0 |FT - TIM1_CH2N, EVENTOUT -
SPI2_MOSI/I12S2_SD,

28 | E1 |36 | 54 | K10 PB15 /0 |FT - TIM1_CH3N, EVENTOUT RTC_REFIN
- - - | 55 - PD8 /0 |FT - EVENTOUT -
- - - | 56 | K8 PD9 /O |FT - EVENTOUT -
- - - | 57 | J12 PD10 /0 |FT - EVENTOUT -
- - - | 58 | J11 PD11 /0 |FT - EVENTOUT -
- - - | 59 | J10 PD12 /0 |FT - TIM4_CH1, EVENTOUT -
- - - | 60 [ H12 PD13 /0 |FT - TIM4_CH2, EVENTOUT -
- - - | 61 [ H11 PD14 /0 |FT - TIM4_CH3, EVENTOUT -
- - - | 62 |H10 PD15 /0 |FT - TIM4_CH4, EVENTOUT -

12S2_MCK, USART6_TX,

- - | 37| 63 | E12 PC6 /0 |FT - TIM3_CH1, SDIO_DB, -

EVENTOUT
12S3_MCK, USART6_RX,
- - | 38|64 | E11 PC7 /10 |FT - TIM3_CH2, SDIO_D7, -
EVENTOUT
‘Yl DoclD024738 Rev 6 40/135
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Table 9. Alternate function mapping

AF00 AF01 AF02 AF03 AF04 AF05 AF06 AF07 AF08 AF09 AF10 | AF11 | AF12 | AF13 | AF14| AF15
Port
sYs_AF | Tmimmz | P 0 12can2c2 it opanzsa USART1! | USART 12620 | ote1_Fs SDIO
TIM11 12S3/SPI4 USART2

R e N e
PA1 - TIM2_CH2 | TIM5_CH2 - - ; - Uségz_ . i . . i i i EXILEJI;I_T
PA2 - TIM2_CH3 | TIM5_CH3 | TIM9_CH1 - ; . USAT';W— . . . . . i i EXET
PA3 y TIM2_CH4 | TIM5_CH4 | TIM9_CH2 - . USART(W— . . . . . i i EgE’:T
PAS - TT','\,\/'AZZ—_%'#{/ - - - SPI1_SCK - - - - . _ - _ ; EXEET
PAG - TIM1_BKIN | TIM3_CH1 - - f/ﬁls% . . . i i i i i ) EgILE#T
<| PA7 - TIM1_CH1N | TIM3_CH2 - - f{gg—l . . . i i i - - EXEI:T
T
& PA8 | MCO_1 | TIM1_CH1 - - 12C3_SCL - - US'?:T(TL . . OT§6ES_ i - - EXEI_\ll_T
mo | - mwewm| - | - | B | - | -S| - | - [Cwl| -] - |- |
PA10 - TIM1_CH3 - - - - B US@S(TL ) ) OTGBFS_I 3 ) ) i nglEJl_\ll_T
PA11 . TIM1_CH4 i i i i ) USQTRSTL USA}F;(TG_ ) OT(ES)KAFS_ ) ] ] ] EgIlEJ"\I"T
AL ] TIMI_ETR ) ) ) ) ) USQ_?;’L US?&TG_ ) OT%_PFS_ ) ) ) ) EgLE#T
PATS | SWbio - - - - - ; ; ) ] . . ) | [evew
PAT4 | SheLK - - - - - - ; ) ] . . ) | [even
PA15 | JTDI TT'I'\,\’/'lzz—_(é';g{’ - - - SPI1_NSS SISIS:S?)__'\\l/?SS/ - - - - - - - - EXE'#T

uonduosap uid pue sinould
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Table 9. Alternate function mapping (continued)

AF00 AF01 AF02 AF03 AF04 AF05 AF06 AF07 AF08 AF09 AF10 | AF11 | AF12 | AF13 |AF14| AF15
Port
svs_ar | Tmmz | TS | qg, | 12euizeal| poyepg | SPR2szl | GRRRN | (oarre | 1262 | orgy ps spio
TIM11 12S3/SP14 USART2
PEO - - TIM4_ETR - - - - - , _ _ _ _ B i EXE#T
PE1 - TIM1_CH2N . ; - ) . . ) i i i . i i EgILEJI_\II_T
PE2 TRAEECL ; ; ; ; SPI4_SCK ; ; ) ; ; ) ) . . EgLE#T
PE3 | TRACEDO - - - . . . i . i i i i i i EXILEJI;I_T
PE4 | TRACED1 - - - - SPI4_NSS - - - . i . i i i Eglf#T
PE5 | TRACED2 - - TIM9_CH1 - SPI4_MISO - - - _ _ _ _ _ ; EXE':T
PE6 | TRACED3 ; ; TIM9_CH2 ; SPI4_MOSI ; ; ; ; ; ; ; ; ; EXE#T
w| PE7 - TIM1_ETR . - - . . . . i i i i i i EgILEJI_\II_T
5
% pes ; TIM1_CH1N ; ) ) ] ) ) ) . . ) ) ) ) EgILEJI_\lI_T
PE9 - TIM1_CH1 . ; . ) . . ) . i i ) i i EXEI:T
PE10 - TIM1_CH2N . ; - ) . . ) i i i ) i i EXILE#T
PE11 - TIM1_CH2 - - - SPI4_NSS - - ) . i . ) i i EXEI_\II_T
PE12 - TIM1_CH3N - - - SPI4_SCK - - - - ; _ . _ i EXE'#T
PE13 - TIM1_CH3 - - - SPI4_MISO - . . . i . i i i EgILEJI_\II_T
PE14 - TIM1_CH4 - - - SPI4_MOSI - - - - B } N B . EgLE#T
PE15 - TIM1_BKIN . - - . . . i . i i i i i EXEI:T

uonduosap uid pue sinould
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STM32F401xB STM32F401xC

Memory mapping

3

Table 10. STM32F401xB/STM32F401xC
register boundary addresses (continued)

Bus Boundary address Peripheral
0x4001 4C00- 0x4001 FFFF Reserved
0x4001 4800 - 0x4001 4BFF TIM11
0x4001 4400 - 0x4001 47FF TIM10
0x4001 4000 - 0x4001 43FF TIM9
0x4001 3C00 - 0x4001 3FFF EXTI
0x4001 3800 - 0x4001 3BFF SYSCFG
0x4001 3400 - 0x4001 37FF SP14/1254
0x4001 3000 - 0x4001 33FF SPI1
0x4001 2C00 - 0x4001 2FFF SDIO

APB2 0x4001 2400 - 0x4001 2BFF Reserved
0x4001 2000 - 0x4001 23FF ADCA1
0x4001 1800 - 0x4001 1FFF Reserved
0x4001 1400 - 0x4001 17FF USART6
0x4001 1000 - 0x4001 13FF USART1
0x4001 0800 - 0x4001 OFFF Reserved
0x4001 0400 - 0x4001 O07FF TIM8
0x4001 0000 - 0x4001 03FF TIM1
0x4000 7400 - 0x4000 FFFF Reserved

DoclD024738 Rev 6
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Electrical characteristics STM32F401xB STM32F401xC

6.1.5

55/135

Pin input voltage

The input voltage measurement on a pin of the device is described in Figure 17.

Figure 17. Input voltage measurement

MCU pin

MS19010V2

3
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STM32F401xB STM32F401xC

Electrical characteristics

Typical and maximum current consumption

The MCU is placed under the following conditions:

All'l/O pins are in input mode with a static value at VDD or VSS (no load).
All peripherals are disabled except if it is explicitly mentioned.

The Flash memory access time is adjusted to both fyc  frequency and VDD ranges
(refer to Table 15: Features depending on the operating power supply range).

The voltage scaling is adjusted to fyc| k frequency as follows:

—  Scale 3 for fyc g < 60 MHz

— Scale 2 for 60 MHz < fiyc k < 84 MHz

The system clock is HCLK, fpc k1 = fieLk/2, and fperko = fhelk:
External clock is 4 MHz and PLL is on when fc  is higher than 25 MHz.

The maximum values are obtained for Vpp = 3.6 V and a maximum ambient
temperature (T,), and the typical values for Tpy= 25 °C and Vpp = 3.3 V unless
otherwise specified.

Table 20. Typical and maximum current consumption, code with data processing (ART

accelerator disabled) running from SRAM - Vpp =1.8V

Max(1)
g chLK .
Symbol Parameter Conditions (MHz) Typ Unit
Tpo=25°C | Tp=85°C | Tp=105°C
84 20.0 21 22 234
External clock, 60 14.5 15 16 17
all peripherals
enabled@®3) 40 10.4 11 12 13
Supply current 20 9.5 6 7 8
oo in Run mode @) mA
84 10.9 11 13 14
External clock, 60 8.0 9 10 11
all peripherals
disabled® 40 | 58 6 ! 8
20 3.2 4 5 6

considered.

analog part.

3

Guaranteed by characterization, unless otherwise specified.
When analog peripheral blocks such as ADC, HSE, LSE, HSI, or LS| are ON, an additional power consumption has to be

When the ADC is ON (ADON bit set in the ADC_CR?2 register), add an additional power consumption of 1.6 mA for the

Guaranteed by test in production.
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Electrical characteristics STM32F401xB STM32F401xC

Table 33. Peripheral current consumption (continued)

Peripheral Ipp (typ) Unit
TIMA1 5.71
TIM9 2.86
TIM10 1.79
TIM11 2.02
ADC1) 2.98
(up tt)\z?li/le) SPI1 1.19 MA/MHZz
USART1 3.10
USART6 2.86
SDIO 5.95
SPl4 1.31
SYSCFG 0.71

1. 12SMOD bit set in SPI_I2SCFGR register, and then the I12SE bit set to enable 12S peripheral.

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

6.3.7 Wakeup time from low-power modes

The wakeup times given in Table 34 are measured starting from the wakeup event trigger up
to the first instruction executed by the CPU:

e  For Stop or Sleep modes: the wakeup event is WFE.
e  WKUP (PAO) pin is used to wakeup from Standby, Stop and Sleep modes.

All timings are derived from tests performed under ambient temperature and Vpp=3.3 V.

Table 34. Low-power mode wakeup timings'"

Symbol Parameter Min® | Typ™ |[Max("| Unit
CPU
twusLeep?) | Wakeup from Sleep mode - 4 6 clock
cycle
Wakeup from Stop mode, usage of main regulator - 13.5 14.5
Wakeup from Stop mode, usage of main regulator, Flash
. - 105 111
memory in Deep power down mode
twusTop® Hs
Wakeup from Stop mode, regulator in low power mode - 21 33
Wakeup from Stop mode, regulator in low power mode,
. - 113 130
Flash memory in Deep power down mode
twustoey @) | Wakeup from Standby mode - 314 | 407 us

1. Guaranteed by characterization.

2. The wakeup times are measured from the wakeup event to the point in which the application code reads the first instruction.
3. twustpey Mmaximum value is given at —40 °C.

73/135 DoclD024738 Rev 6 ‘Yl




Electrical characteristics STM32F401xB STM32F401xC

Figure 26. ACChg, versus temperature

S
z -40 0 /Z‘b’_ﬁs—’ 85 105 125 1A (o)
o -2
< /
-4
/ === Min==—Max Typical
-6 7
-8
MSv41925V1
1. Guaranteed by characterization.
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<|_s|)<3) LS| oscillator startup time - 15 40 ps
|DD(LSI)(3) LSl oscillator power consumption - 0.4 0.6 MA

1. Vpp =3V, Tp =40 to 105 °C unless otherwise specified.
Guaranteed by characterization.

Guaranteed by design.

79/135 DoclD024738 Rev 6
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STM32F401xB STM32F401xC Electrical characteristics

Table 55. Output voltage characteristics

Symbol Parameter Conditions Min Max | Unit
VOL(” Output low level voltage for an 1/O pin CMOS port(z) - 0.4

3) . . lio=+8 mA \Y
VoH Output high level voltage for an /O pin | , £, Npp 3.6V Vpp—0.4 -
VoL M Output low level voltage for an 1/O pin TTL port(z) - 0.4

I|O =+8 mA \Y

VoH @) Output high level voltage for an I/O pin 2.7V Vpp 36V 24 -
VOL(” Output low level voltage for an 1/O pin lio=+20 mA - 1.34) v
Vou® | Output high level voltage for an I/0 pin | 2.7V <Vpp 8.6V | vp-1.3%) | -
VOL(” Output low level voltage for an 1/O pin lio = +6 mA - 0.44) v
Vou® | Output high level voltage for an I/0 pin | 1.8V <Vpp 8.6V | v-0.4®) | -
VoM | Output low level voltage for an 1/O pin o = +4 mA - 0.4(%) y

Vou® | Output high level voltage for an I/0 pin | 1.7V <Vpp 8.6 V | v,-0.40) | -

1. The g current sunk by the device must always respect the absolute maximum rating specified in Table 12.
and the sum of I, (I/O ports and control pins) must not exceed lygs.

TTL and CMOS outputs are compatible with JEDEC standards JESD36 and JESD52.

The |, current sourced by the device must always respect the absolute maximum rating specified in
Table 12 and the sum of I, (/O ports and control pins) must not exceed |y,pp.

Guaranteed by characterization.

Guaranteed by design.

Input/output AC characteristics

The definition and values of input/output AC characteristics are given in Figure 31 and
Table 56, respectively.

Unless otherwise specified, the parameters given in Table 56 are derived from tests
performed under the ambient temperature and Vpp supply voltage conditions summarized
in Table 14.

Table 56. /0 AC characteristics(1(2)

OSPEEDRYy
[1:0] bit Symbol Parameter Conditions Min | Typ | Max | Unit
value(")

C_=50pF, Vppz22.70V - - 4

C_=50pF, Vppz 1.7V - - 2
fmax(0)out |Maximum frequency(®) MHz

C_=10pF, Vppz2.70V - - 8

00 4

CL=10pF, Vpp= 1.7V - -

Output high to low level fall _ _
time and output low to high CL =50 pF, Vpp = 1.7 V1o - - 100 | ns

L 36V
level rise time

tiioyout!
tr(IO)out

3
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Electrical characteristics STM32F401xB STM32F401xC

Table 66. ADC characteristics (continued)

Symbol Parameter Conditions Min Typ Max Unit
. (@ |Injection trigger conversion fapc = 30 MHz - - 0.100 Hs
lat latency - - 30 | 1fape
tiatr 2 Regular trigger conversion fapc = 30 MHz - - 0.067 Hs
atr latency - - 20) | 1ffape
f =30 MHz 0.100 - 16 us
ts(z) Sampling time ADC
3 - 480 1fapc
tSTAB(z) Power-up time - 2 3 ps
fADC =30 MHz
0.50 - 16.40
12-bit resolution Hs
fADC =30 MHz
0.43 - 16.34
10-bit resolution Hs
Total conversion time (including f = 30 MHz
tconv® A ADC 0.37 - 16.27
CONVE" | sampling time) 8-bit resolution Hs
fADC =30 MHz
0.30 - 16.20 s
6-bit resolution H
9 to 492 (tg for sampling +n-bit resolution for successive
cVs 1fanc
approximation)
12-bit resolution
- - 2 M
Single ADC Sps
Sampling rate 12-bit resolution
fs(z) (fapc = 30 MHz, and Interlea;/neogsal ADC - - 3.75 Msps
ts = 3 ADC cycles)
12-bit resolution
Interleave Triple ADC - - 6 Msps
mode
ADC Vggrg DC current
IVREF+(2) consumption in conversion - 300 500 MA
mode
ADC Vppa DC current
lvopa® | consumption in conversion - 1.6 1.8 mA
mode

1. Vppa minimum value of 1.7 V is possible with the use of an external power supply supervisor (refer to Section 3.14.2:
Internal reset OFF).

2. Guaranteed by characterization.

3. VRer+ is internally connected to Vppa and Veg. is internally connected to Vgga.

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

5. For external triggers, a delay of 1/fpc k2 must be added to the latency specified in Table 66.
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Package information

STM32F401xB STM32F401xC

7.2 UFQFPN48 package information
Figure 49. UFQFPN48 - 48-lead, 7 x 7 mm, 0.5 mm pitch, ultra thin fine pitch
quad flat package outline
Pin 1 identifier
laser marking area
4 D »
% A A \
4
A
E| E| 149
T ¢ O v VY Seating
o) ddCJ +A1 plane
v Y e b
Detail Y
d D -
- Y
/\
Exposed pad
area < D2 >
L
C 0.500x45°
pin1 corner R0.125 typ.
Detail Z
z
AOB9_ME_V3
. Drawing is not to scale.
2. All leads/pads should also be soldered to the PCB to improve the lead/pad solder joint life.
3. There is an exposed die pad on the underside of the UFQFPN package. It is recommended to connect and
solder this back-side pad to PCB ground.
Table 81. UFQFPN48 - 48-lead, 7 x 7 mm, 0.5 mm pitch, ultra thin fine pitch
quad flat package mechanical data
millimeters inches(!)
Symbol
Min. Typ. Max. Min. Typ. Max.
A 0.500 0.550 0.600 0.0197 0.0217 0.0236
A1 0.000 0.020 0.050 0.0000 0.0008 0.0020
6.900 7.000 7.100 0.2717 0.2756 0.2795
6.900 7.000 7.100 0.2717 0.2756 0.2795
D2 5.500 5.600 5.700 0.2165 0.2205 0.2244

117/135
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Package information STM32F401xB STM32F401xC

119/135

UFQFPN48 device marking

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

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

Figure 51. UFQFPN48 marking example (top view)

Product identification __|

STM32F

|
\LIEIZLCBUE

Date code

Y i ww
Pin 1 identifi | Revisi d
@ gy (e

Msv32168V3

1. Parts marked as “ES”, “E” or accompanied by an Engineering Sample natification 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.

3
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Package information STM32F401xB STM32F401xC

7.4 LQFP100 package information

Figure 55. LQFP100 - 100-pin, 14 x 14 mm, 100-pin low-profile quad flat
package outline

SEATING PLANE
A4
3 <AN _ 0.25 mm
GAUGE PLANE
—— A 4 ¥
-
« D > MEE
[ D1 > L1
< D3 » M "
7 | 51
A
7 i 50 . b
° |
S, — N % ______ — 3l G| w
| v
10 ' 56 .
PIN 1 | 25 ¥
IDENTIFICATION
Pl 1L_ME_V5
1. Drawing is not to scale.
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Package information

STM32F401xB STM32F401xC

Table 84. UFBGA100 - 100-ball, 7 x 7 mm, 0.50 mm pitch, ultra fine pitch ball grid array

package mechanical data (continued)

millimeters inches(")
Symbol
Min. Typ. Max. Min. Typ. Max.
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 59. UFBGA100 - 100-ball, 7 x 7 mm, 0.50 mm pitch, ultra fine pitch ball grid

000000000000
000000000000
00000 ©O0O0O00O0
000 000
000 000
00 00

Dpad
00 00
000 000 | P5m
000 00
00000 ©0O000O0
000000000000
000000000000

AOC2_FP_V1

array
package recommended footprint

Table 85. UFBGA100 recommended PCB design rules (0.5 mm pitch BGA)

istration tolerance)

Dimension Recommended values
Pitch 0.5
Dpad 0.280 mm
Dsm 0.370 mm typ. (depends on the soldermask reg-

Stencil opening

0.280 mm

Stencil thickness

Between 0.100 mm and 0.125 mm
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Revision history

Table 88. Document revision history

Date

Revision

Changes

23-Jul-2013

1

Initial release.

06-Sep-2013

Updated product status to production data

Added 12C 1 MBit/s in Features

Updated Figure 1: Compatible board design for LQFP100 package
Added notes and revised the main function after reset columnn

Table 8: STM32F401xB/STM32F401xC pin definitions.

Replaced ‘12S2_CKIN’ signal name with ‘I12S_CKIN’ and added
EVENTOUT alternate function in Table 8:
STM32F401xB/STM32F401xC pin definitions and Table 9: Alternate
function mapping

Updated Section 3.28: Analog-to-digital converter (ADC)

Updated the reference of Vegpcpwm) in Table 57: ESD absolute
maximum ratings

Updated Section 3.20: Inter-integrated circuit interface (I2C), including
Table 5: Comparison of 12C analog and digital filters

Removed first sentence (“Unless otherwise specified...”) in 12C
interface characteristics

Changed the order of the tables in Section 6.3.6: Supply current
characteristics

Modified the “SDA and SCL rise time” fast mode 12C minimum value in
Table 59: I°C characteristics

Updated Figure 33: I°C bus AC waveforms and measurement circuit
and Table 60: SCL frequency (fpci k1= 42 MHz, Vpp = Vpp 12c=3.3 V)
Replaced “Marking of engineering samples” sections with ‘W\/Iarking of
samples” sections, and added UFBGA 100 device marking section for
package UFGBA100 in Section 7: Package information

08-Nov-2013

Updated UFBGA100 in Table 86: Package thermal characteristics.

Changed WLCSP49 package measurements to 3 x 3 mm in
Section 7.1.
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Table 88. Document revision history (continued)

Date

Revision

Changes

06-Aug-2015

Changed current consumption to 128 yA/MHz on cover page.
Updated Table 3: Regulator ON/OFF and internal power supply
supervisor availability for UFQFPN48.

Updated Figure 10: STM32F401xB/STM32F401xC WLCSP49 pinout
to show top view instead of bump view.

Renamed VCAP1/2 into VCAP_1/_2 in Figure 10:
STM32F401xB/STM32F401xC WLCSP49 pinout, Figure 11:
STM32F401xB/STM32F401xC UFQFPN48 pinout, Figure 13:
STM32F401xB/STM32F401xC LQFP100 pinout and Figure 14:
STM32F401xB/STM32F401xC UFBGA100 pinout.

In whole Section 6: Electrical characteristics, modified notes related to
characteristics guaranteed by design and by tests during
characterization.

Updated PLS[2:0]=101 (falling edge) in Table 19: Embedded reset and
power control block characteristics.

Updated Table 39: HSI oscillator characteristics.

Updated Vg in Table 56: I/O AC characteristics.

Added tgp in Table 59: I°C characteristics.

Removed note 1 in Table 67: ADC accuracy at fapc = 18 MHz,

Table 68: ADC accuracy at fapc = 30 MHz and Table 69: ADC
accuracy at fapc = 36 MHz.

Added WLCSP49 Figure 47: WLCSP49 0.4 mm pitch wafer level chip
scale recommended footprint and Table 80: WLCSP49 recommended
PCB design rules (0.4 mm pitch). Added Section : WLCSP49 device
marking.

Updated Section : UFQFPN48 device marking.

Updated Table 82: LQFP64 - 64-pin, 10 x 10 mm, 64-pin low-profile
quad flat package mechanical data and Section : LQFP64 device
marking.

Updated Section : LQFP64 device marking and Section : LQFP100
device marking

Updated Table 84: UFBGA100 - 100-ball, 7 x 7 mm, 0.50 mm pitch,
ultra fine pitch ball grid array package mechanical data, Figure 59:
UFBGA100 - 100-ball, 7 x 7 mm, 0.50 mm pitch, ultra fine pitch ball
grid array package recommended footprint. Added Table 85:
UFBGA100 recommended PCB design rules (0.5 mm pitch BGA).
updated Section : UFBGA100 device marking.

Added Temperature range 7 in Table 87: Ordering information scheme.
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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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