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Introduction STM32F401xB STM32F401xC

1 Introduction

This datasheet provides the description of the STM32F401xB/STM32F401xC line of
microcontrollers.

The STM32F401xB/STM32F401xC datasheet should be read in conjunction with RM0368
reference manual which is available from the STMicroelectronics website www.st.com. It
includes all information concerning Flash memory programming.

For information on the Cortex®-M4 core, please refer to the Cortex®-M4 programming
manual (PM0214) available from www.st.com.

Cortex

Intelligent Processors by ARM*
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STM32F401xB STM32F401xC Functional overview

Figure 7. Regulator OFF
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The following conditions must be respected:

e Vpp should always be higher than Vcap 1 and Vcap 2 to avoid current injection
between power domains.

e Ifthetime for Voap 4 @and Vepp 2 to reach V4, minimum value is faster than the time for
Vpp to reach 1.7 V, then PAO should be kept low to cover both conditions: until Veap 1
and Vcap o reach Vi minimum value and until Vpp reaches 1.7 V (see Figure 8).

e  Otherwise, if the time for Vcap 1 and Vcap o to reach V4 minimum value is slower
than the time for Vpp to reach 1.7 V, then PAO could be asserted low externally (see
Figure 9).

e IfVcap 1and Vcap 2 go below V4, minimum value and Vpp is higher than 1.7 V, then a
reset must be asserted on PAO pin.

Note: The minimum value of V{5 depends on the maximum frequency targeted in the application

3
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STM32F401xB STM32F401xC Pinouts and pin description

Figure 12. STM32F401xB/STM32F401xC LQFP64 pinout
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1. The above figure shows the package top view.
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Pinouts and pin description

STM32F401xB STM32F401xC

Table 8. STM32F401xB/STM32F401xC pin definitions (continued)

Pin Number o
o Pin name g 2 ”

[=2] 1) agn
SIS S| 2 (function 2| 3 2 Alternate functions Addltl_onal
zZ pla|5|< e | = 2 functions
L |2 || @ |afterresetyV| = | B 2

Q [ o
AR A e

= 4| 5 =
47 | A6 | 63 | 99 - VSS S | - - - -

- | B6| - - | H3 PDR_ON | |FT - - -
48 | A7 | 64 |100| - VDD S | - - - -

Function availability depends on the chosen device.

PC13, PC14 and PC15 are supplied through the power switch. Since the switch only sinks a limited amount of current (3
mA), the use of GPIOs PC13 to PC15 in output mode is limited:

- The speed should not exceed 2 MHz with a maximum load of 30 pF.

- These 1/0Os must not be used as a current source (e.g. to drive an LED).

Main function after the first backup domain power-up. Later on, it depends on the contents of the RTC registers even after
reset (because these registers are not reset by the main reset). For details on how to manage these 1/Os, refer to the RTC
register description sections in the STM32F401xx reference manual.

FT =5V tolerant except when in analog mode or oscillator mode (for PC14, PC15, PHO and PH1).

If the device is delivered in an UFBGA100 and the BYPASS_REG pin is set to VDD (Regulator off/internal reset ON mode),

then PAO is used as an internal Reset (active low)

43/135
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Table 9. Alternate function mapping (continued)

AF00 AFO1 AF02 AF03 AF04 AF05 AF06 AFO7 | 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/SPI4 USART2
PBO - | TIM1_CH2N | TIM3_CH3 - - - - - - - - - - -l |REYT
PB1 - | TIM1_CH3N | TIM3_CH4 - - - - - - - - - - -l BT
PB2 - - - - - - - - - - - - - -l BT
PB3 | no | TIM2_CH2 - - - spi_sck | SoS5ok - - |icaspa| - - - - - [REYT
PB4 | JTRST - TIM3_CH1 - - Sis | sPmiso | 2999451 lpca spa| - - - - - [RET
| | weoe| | B | o e | | ]
PB6 - - TIM4_CH1 : 12C1_SCL - - USART . - - - - -l |REYT
ol PB7 ; ; TIM4_CH2 ; 12C1_SDA - ; US’;&”— ; ; ; ; ; ; ; EgE’#T
=
£ ppg - - TIM4_CH3 | TIM10_CH1 | 12C1_SCL - - - - - - SO | - |RYENT
PBY - - TIM4_CH4 | TIM11_CH1 | 1201_5DA | SO NS - - - - - - S2O- | - |RENT
PB10 - TIM2_CH3 - . e - - - - - - - - - [RET
PBI1 - TIM2_CH4 - - 12C2_SDA - - - - - - - - - - [RET
PB12 - TIM1_BKIN - - aon | ooz ws - - - - - - - - | REYT
PB13 ; TIM1_CH1N ; - ; s;gz__sgf/ : ; ; ; ; ; ; ; ; ; EgE’#T
PB14 - TIM1_CH2N - . - SPI2_MISO | 12S2ext_SD - - - - . . } ) EgE’f
e e R R

OXLOV4ZEINLS axL0ovdZEINLS

uonduosap uid pue sinould



Memory mapping

STM32F401xB STM32F401xC

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

Bus Boundary address Peripheral

0x4000 7000 - 0x4000 73FF PWR
0x4000 6000 - 0x4000 6FFF Reserved
0x4000 5C00 - 0x4000 5FFF 12C3
0x4000 5800 - 0x4000 5BFF 12C2
0x4000 5400 - 0x4000 57FF 12C1
0x4000 4800 - 0x4000 53FF Reserved
0x4000 4400 - 0x4000 47FF USART2
0x4000 4000 - 0x4000 43FF 12S3ext
0x4000 3CO00 - 0x4000 3FFF SPI3 /1283

APB1 0x4000 3800 - 0x4000 3BFF SPI2/12S2
0x4000 3400 - 0x4000 37FF 12S2ext
0x4000 3000 - 0x4000 33FF IWDG
0x4000 2C00 - 0x4000 2FFF WWDG
0x4000 2800 - 0x4000 2BFF RTC & BKP Registers
0x4000 1000 - 0x4000 27FF Reserved
0x4000 0CO0 - 0x4000 OFFF TIM5
0x4000 0800 - 0x4000 OBFF TIM4
0x4000 0400 - 0x4000 07FF TIM3
0x4000 0000 - 0x4000 03FF TIM2

53/135
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STM32F401xB STM32F401xC Electrical characteristics

Table 12. Current characteristics

Symbol Ratings Max. Unit
>lypp Total current into sum of all Vpp , power lines (source)M) 160
> lyss Total current out of sum of all Vgg 4 ground lines (sink)(") -160
lvop Maximum current into each Vpp , power line (source)() 100
lyss Maximum current out of each Vgg , ground line (sink)(") -100
Output current sunk by any I/O and control pin 25
o Output current sourced by any I/O and control pin -25 mA
Total output current sunk by sum of all I/O and control pins @ 120
*ho Total output current sourced by sum of all I/Os and control pins(z) -120
Injected current on FT pins ()
Ingceiny @ , ) -5/+0
Injected current on NRST and B pins ()
ZhnyPINy Total injected current (sum of all I/O and control pins)(®) 25

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

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.

Negative injection disturbs the analog performance of the device. See note in Section 6.3.20: 12-bit ADC characteristics.

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

5. When several inputs are submitted to a current injection, the maximum ZI,NJ(HN) is the absolute sum of the positive and
negative injected currents (instantaneous values).

Table 13. Thermal characteristics

Symbol Ratings Value Unit
Tste Storage temperature range —65 to +150
T, Maximum junction temperature 125
°C
Maximum lead temperature during soldering
TLEAD (WLCSP49, LQFP64/100, UFQFPN48, see note (!
UFBGA100)

1. Compliant with JEDEC Std J-STD-020D (for small body, Sn-Pb or Pb assembly), the ST ECOPACK®
7191395 specification, and the European directive on Restrictions on Hazardous Substances (ROHS
directive 2011/65/EU, July 2011).

3
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Electrical characteristics STM32F401xB STM32F401xC

Table 25. Typical and maximum current consumption in run mode, code with data processing
(ART accelerator enabled with prefetch) running from Flash memory

Max(1)
et fucLk :
Symbol Parameter Conditions (MHz) Typ Tp = Tp= Tp= Unit
25°C | 85°C | 105°C
84 31.8 33 35 36
60 21.8 22 23 24
External clock, 20 16.0 17 18 19
all peripherals enabled@(3) :
30 12.9 14 15 16
BB |in Run mode 84 21.2 22 23 24
60 15.0 16 17 18
External clock,
all peripherals disabled®) 40 109 12 3 4
30 8.8 10 1 12
20 71 8 9 10

Guaranteed by characterization, unless otherwise specified.

2. 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_CR?2 register).

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

Table 26. Typical and maximum current consumption in Sleep mode

Max(1)
- fhcLk .
Symbol Parameter Conditions (MHz) Typ Tp = Tp= Tp= Unit
25°C 85°C | 105°C
84 16.2 17 18 19
60 10.7 11 12 13
External clock,
all peripherals enabled®(3) 40 83 9 10 M
30 6.8 7 8 9
| Supply current 20 5.9 6 7 8 A
DD |in Sleep mode 84 50 5 7 3
60 3.6 4 5 6
External clock,
all peripherals disabled®)®) 40 2.9 3 4 5
30 2.6 3 4 5
20 2.6 3 4 5

Guaranteed by characterization, unless otherwise specified.

2. 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_CR?2 register).

3. 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
analog part.

4. Same current consumption for fc k at 30 MHz and 20 MHz due to VCO running slower at 30 MHz.
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STM32F401xB STM32F401xC

Electrical characteristics

Table 27. Typical and maximum current consumptions in Stop mode - Vpp=1.8 V

Typ Max(?
Symbol Parameter Conditions Ta= | Ta= | Ta=| Ta= Unit
25°C (25°C|85°C|105°C
Main regulator usage Flash in Stop mode, all 109 135 | 440 | 650
oscillators OFF, no 2
Low power regulator usage independent watchdog 41 65 | 310 |53012
IDD_STOP Main regulator usage Flash in Deep power 72 95 345 | 530 HA
down mode, all oscillators B)
Low power regulator usage OFF, no independent 12 36 | 260 | 510
Low power low voltage regulator usage |watchdog 10 27 | 230 | 460
1. Guaranteed by characterization.
2. Guaranteed by test in production.
Table 28. Typical and maximum current consumption in Stop mode - Vpp=3.3 V
Typ Max(?
Symbol Parameter Conditions Ta= | Ta=| Ta=| Ta= Unit
25°C |25°C|85°C |105°C
Main regulator usage Flash in Stop mode, all 111 140 | 450 | 670
oscillators OFF, no
Low power regulator usage independent watchdog 42 65 | 330 | 560
Ibp_sTop|Main regulator usage Flash in Deep power 73 100 | 360 | 560 | MA
down mode, all oscillators
Low power regulator usage OFF, no independent 12 36 270 | 520
Low power low voltage regulator usage |watchdog 10 28 230 | 470
1. Guaranteed by characterization.
Table 29. Typical and maximum current consumption in Standby mode - Vpp=1.8 V
Typ(1) Max(z)
Symbol Parameter Conditions Ta= | Ta= | Ta= | Tas Unit
25°C |25°C | 85°C | 105°C
| Supply current in |Low-speed oscillator (LSE) and RTC ON 24 4.0 | 12.0 24.0 A
DD_STBY H
- Standby mode  |RTC and LSE OFF 1.8 [3.08)| 11.0 | 23.00)

1. When the PDR is OFF (internal reset is OFF), the typical current consumption is reduced by 1.2 pA.

2. Guaranteed by characterization, unless otherwise specified.

3. Guaranteed by test in production.

3
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STM32F401xB STM32F401xC Electrical characteristics

3

Figure 23. Low-speed external clock source AC timing diagram
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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 iIn | Oscillator frequency 4 - 26 | MHz
Rg Feedback resistor - 200 - kQ
VDD=3'3 V,
ESR=30Q - 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. tgypsk) 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_ 4 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| 5, are usually the
same size. The crystal manufacturer typically specifies a load capacitance which is the
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STM32F401xB STM32F401xC

Electrical characteristics

Figure 27. ACC, g, versus temperature
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6.3.10 PLL characteristics
The parameters given in Table 41 and Table 42 are derived from tests performed under
temperature and Vpp supply voltage conditions summarized in Table 14.
Table 41. Main PLL characteristics
Symbol Parameter Conditions Min Typ Max Unit
foLL IN PLL input clock(") 0.95() 1 210 | MHz
feLL ouT PLL multiplier output clock 24 - 84 MHz
48 MHz PLL multiplier output
fpLias ouT | ok P P - 48 75 MHz
fVCO_OUT PLL VCO OUtpUt 192 - 432 MHz
VCO freq = 192 MHz 75 - 200
tLock PLL lock time us
VCO freq = 432 MHz 100 - 300
RMS - 25 -
Cycle-to-cycle jitter peak
to - +150 -
peak
Jitter® System clock ps
84 MHz RMS _ 15 -
Period Jitter peak
to - 1200 -
peak

3
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STM32F401xB STM32F401xC Electrical characteristics

Table 48. EMS characteristics for LQFP100 package

Level/

Symbol Parameter Conditions
Class

Voltage limits to be applied on any I/O pin Vpp =33V, LQFP100, WLCSP43,

VFESD . . . TA =+25 °C, fHCLK =84 MHZ, 2B
to induce a functional disturbance conforms to IEC 61000-4-2
Fast transient voltage burst limits to be Vpp = 3.3V, LQFP100, WLCSP49,

Veerg | applied through 100 pF on Vpp and Vgg | Ta = +25 °C, oLk = 84 MHz, 4A

pins to induce a functional disturbance conforms to IEC 61000-4-4

When the application is exposed to a noisy environment, it is recommended to avoid pin
exposition to disturbances. The pins showing a middle range robustness are: PAO, PA1,
PA2, on LQFP100 packages and PDR_ON on WLCSP49.

As a consequence, it is recommended to add a serial resistor (1 kQ maximum) located as
close as possible to the MCU to the pins exposed to noise (connected to tracks longer than
50 mm on PCB).

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.

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).

3
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Electrical characteristics STM32F401xB STM32F401xC

Electromagnetic Interference (EMI)

The electromagnetic field emitted by the device are monitored while a simple application,
executing EEMBC code, is running. This emission test is compliant with SAE IEC61967-2
standard which specifies the test board and the pin loading.

Table 49. EMI characteristics for WLCSP49

Max vs.
Symbol | Parameter Conditions Monitored [fuseffepul Unit
frequency band
25/84 MHz
0.1 to 30 MHz -6
= =95 © 0 30 to 130 MHz -6 dBpVv
Sem Peak level Vpp = 3.3V, Tp =25 °C, conforming to
IEC61967-2 130 MHz to 1 GHz -10
SAE EMI Level 1.5 -
Table 50. EMI characteristics for LQFP100
Max vs.
Symbol | Parameter Conditions Monitored [fuseffepul Unit
frequency band
25/84 MHz
0.1 to 30 MHz 18
= = 95 © ; 30 to 130 MHz 23 dBpVv
Sem Peak level YEDD 13.3 \; Ta =25 °C, conforming to
C61967- 130 MHz to 1 GHz 12
SAE EMI Level 35 -
6.3.14 Absolute maximum ratings (electrical sensitivity)

87/135

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.

3
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STM32F401xB STM32F401xC

Electrical characteristics

Figure 39. USB OTG FS timings: definition of data signal rise and fall time
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SS tf 1 1 tr U :
ai14137
Table 65. 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 66 are derived from tests
performed under the ambient temperature, fpc| ko frequency and Vppa supply voltage
conditions summarized in Table 14.
Table 66. ADC characteristics
Symbol Parameter Conditions Min Typ Max Unit
Vppa | Power supply 1.7(D - 3.6
” Vbpa ~VRrer+ < 1.2V 3
Vgrer+ | Positive reference voltage 1.7() - Vppa \%
Vgree- | Negative reference voltage - - 0 -
Vopa=17Mt0 2.4V 0.6 15 18 MHz
fapc | ADC clock frequency
Vppa = 2410 3.6 V 0.6 30 36 MHz
fapc = 30 MHz, - - 1764 | kHz
frric® | External trigger frequency 12-bit resolution
- - 17 1fapc
i 3) 0 (VssaOr VRer- )
Van | Conversion voltage range tied to ground) VREF+ \
@ . . See Equation 1 for ) )
RAIN External input impedance details 50 kQ
Rapc?™ | Sampling switch resistance - - 6 kQ
(2) |Internal sample and hold )
Capc capacitor 4 7 pF
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Equation 1: Ry max formula
k-0.5
Ran = ( ) N2 - Raoc
fapc X Cape X IN(2 )

The formula above (Equation 1) is used to determine the maximum external impedance
allowed for an error below 1/4 of LSB. N = 12 (from 12-bit resolution) and k is the number of
sampling periods defined in the ADC_SMPR1 register.

Table 67. ADC accuracy at fapc =18 MHz

Symbol Parameter Test conditions Typ Max(") Unit
ET Total unadjusted error +3 +4
f =18 MHz
EO | Offset error ADC 12 +3
VDDA= 1.7t03.6V LSB
EG Gain error Vrer =1.71t036V 1 3
ED |Differential linearity error Voba—Vrer< 1.2V +1 +2
EL Integral linearity error +2 +3
1. Guaranteed by characterization.
Table 68. ADC accuracy at fopc = 30 MHz
Symbol Parameter Test conditions Typ Max(") Unit
ET Total unadjusted error 12 5
fADC =30 MHZ,
EO Offset error Ra < 10 kQ 1.5 2.5
EG Gain error Vppa=2.4103.6V, 1.5 13 LSB
. . . . VREF =1.71t03.6 V,
ED Differential linearity error Vppa -Veer < 1.2 V 11 +2
EL Integral linearity error 1.5 +3
1. Guaranteed by characterization.
Table 69. ADC accuracy at fopc = 36 MHz
Symbol Parameter Test conditions Typ Max(1) Unit
ET Total unadjusted error 4 7
EO |Offset error v fanc =23f M';ZG v +2 +3
=241t03.
DDA ’
i LSB
EG |Gain error Vrer = 1.7103.6 V *3 6
ED | Differential linearity error Vppa—-VRep< 1.2V +2 +3
EL Integral linearity error 13 16
1. Guaranteed by characterization.
1S7 DoclD024738 Rev 6 106/135




STM32F401xB STM32F401xC

Electrical characteristics

Figure 43. Power supply and reference decoupling (Vrgg+ connected to Vppa)

1

1uF//10nF ___

1

STM32F

:l VRrer+/Vopa("

:l VRer-/Vssa ()

ai17536¢

VRer+ and Vrgg. inputs are both available on UFBGA100. Vggg+ is also available on LQFP100. When
VRer+ and Vgeg. are not available, they are internally connected to Vppa and Vgga.

6.3.21 Temperature sensor characteristics
Table 72. Temperature sensor characteristics
Symbol Parameter Min | Typ | Max Unit
.M Vsense linearity with temperature - oo 2 °C
Avg_SIopem Average slope - 2.5 - mV/°C
V5! Voltage at 25 °C - o076 | - v
tstarT® | Startup time - 6 10 ps
TS_temp(z) ADC sampling time when reading the temperature (1 °C accuracy) | 10 - - us

1. Guaranteed by characterization.

2. Guaranteed by design.

Table 73. Temperature sensor calibration values

Symbol Parameter Memory address
TS_CAL1 | TS ADC raw data acquired at temperature of 30 °C, Vppp=3.3V |Ox1FFF 7A2C - Ox1FFF 7A2D
TS_CAL2 | TS ADC raw data acquired at temperature of 110 °C, Vppa= 3.3V | OX1FFF 7A2E - Ox1FFF 7A2F

3
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Table 77. Dynamic characteristics: SD / MMC characteristics("(?) (continued)

Symbol Parameter Conditions Min Typ Max Unit
CMD, D inputs (referenced to CK) in SD default mode
tisub Input setup time SD fop = 24MHz 1.5 - -
ns
tiHD Input hold time SD fpp = 24MHz 0.5 - -
CMD, D outputs (referenced to CK) in SD default mode
tovp Output valid default time SD fop =24MHz - 4.5 6.5
ns
toHD Output hold default time SD fpp =24MHz 3.5 - -
1. Guaranteed by characterization results.
2. Vpp=271t03.6V.
6.3.25 RTC characteristics
Table 78. RTC characteristics
Symbol Parameter Conditions Min Max
Any read/write operation 4 )

113/135

focLk1/RTCCLK frequency ratio

from/to an RTC register
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Table 81. UFQFPN48 - 48-lead, 7 x 7 mm, 0.5 mm pitch, ultra thin fine pitch
quad flat package mechanical data (continued)

millimeters inches(")
Symbol
Min. Typ. Max. Min. Typ. Max.
E2 5.500 5.600 5.700 0.2165 0.2205 0.2244
0.300 0.400 0.500 0.0118 0.0157 0.0197
T - 0.152 - - 0.0060 -
0.200 0.250 0.300 0.0079 0.0098 0.0118
e - 0.500 - - 0.0197 -
ddd - - 0.080 - - 0.0031
1. Values in inches are converted from mm and rounded to 4 decimal digits.
Figure 50. UFQFPN48 - 48-lead, 7 x 7 mm, 0.5 mm pitch, ultra thin fine pitch
quad flat recommended footprint
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1. Dimensions are in millimeters.
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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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