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Description STM32L011x3/4

2.2 Ultra-low-power device continuum

The ultra-low-power family offers a large choice of core and features, from 8-bit proprietary
core up to ARM® Cortex®-M4, including ARM® Cortex®-M3 and ARM® Cortex®-M0+. The
STM32Lx series are the best choice to answer your needs in terms of ultra-low-power
features. The STM32 Ultra-low-power series are the best solution for applications such as
gas/water meter, keyboard/mouse or fitness and healthcare application. Several built-in
features like LCD drivers, dual-bank memory, low-power Run mode, operational amplifiers,
128-bit AES, DAC, crystal-less USB and many other definitely help you building a highly
cost optimized application by reducing BOM cost. STMicroelectronics, as a reliable and
long-term manufacturer, ensures as much as possible pin-to-pin compatibility between all
STM8Lx and STM32Lx on one hand, and between all STM32Lx and STM32Fx on the other
hand. Thanks to this unprecedented scalability, your legacy application can be upgraded to
respond to the latest market feature and efficiency requirements.

3
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Functional overview STM32L011x3/4

Note:

3.4.3

3.4.4

211115

Five BOR thresholds are available through option bytes, starting from 1.8 Vto 3 V. To
reduce the power consumption in Stop mode, it is possible to automatically switch off the
internal reference voltage (VrernT) in Stop mode. The device remains in reset mode when
Vpp is below a specified threshold, Vpor/ppr OF Veor, Without the need for any external
reset circuit.

The start-up time at power-on is typically 3.3 ms when BOR is active at power-up, the start-
up time at power-on can be decreased down to 1 ms typically for devices with BOR inactive
at power-up.

The devices feature an embedded programmable voltage detector (PVD) that monitors the
Vpp/vppa power supply and compares it to the Vpyp threshold. This PVD offers 7 different
levels between 1.85 V and 3.05 V, chosen by software, with a step around 200 mV. An
interrupt can be generated when Vppnppa drops below the Vpyp threshold and/or when
Vppivopa 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.

Voltage regulator

The regulator has three operation modes: main (MR), low power (LPR) and power down.
e MRis used in Run mode (nominal regulation)
e LPRis used in the Low-power run, Low-power sleep and Stop modes

e Power down is used in Standby mode. The regulator output is high impedance, the
kernel circuitry is powered down, inducing zero consumption but the contents of the
registers and RAM are lost except for the standby circuitry (wakeup logic, IWDG, RTC,
LSI, LSE crystal 32 KHz oscillator, RCC_CSR).

Boot modes

At startup, BOOTO pin and nBOOTO, nBOOT1 and nBOOT_SEL option bits are used to
select one of three boot options:

e Boot from Flash memory

e  Boot from System memory

e  Boot from embedded RAM

The boot loader is located in System memory. It is used to reprogram the Flash memory by
using SPI1 (PA4, PA7, PA13 and PA14 on TSSOP14 package or PA4, PA5, PA6 and PA7

on other packages) or USART2 (PA2, PA3 and PA9, PA10). See STM32™ microcontroller
system memory boot mode AN2606 for details.

3
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STM32L011x3/4 Functional overview

3.6

3.7

3

Low-power real-time clock and backup registers

The real time clock (RTC) and the 5 backup registers are supplied in all modes including
standby mode. The backup registers are five 32-bit registers used to store 20 bytes of user
application data. They are not reset by a system reset, or when the device wakes up from
Standby mode.

The RTC is an independent BCD timer/counter. Its main features are the following:

e Calendar with subsecond, seconds, minutes, hours (12 or 24 format), week day, date,
month, year, in BCD (binary-coded decimal) format

e Automatically correction for 28, 29 (leap year), 30, and 31 day of the month
e  Two programmable alarms with wake up from Stop and Standby mode capability
e  Periodic wakeup from Stop and Standby with programmable resolution and period

e On-the-fly correction from 1 to 32767 RTC clock pulses. This can be used to
synchronize it with a master clock.

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

e Digital calibration circuit with 1 ppm resolution, to compensate for quartz crystal
inaccuracy

e 2 anti-tamper detection pins with programmable filter. The MCU can be woken up from
Stop and Standby modes on tamper event detection.

e Timestamp feature which can be used to save the calendar content. This function can
be triggered by an event on the timestamp pin, or by a tamper event. The MCU can be
woken up from Stop and Standby modes on timestamp event detection.

The RTC clock sources can be:

e A 32.768 kHz external crystal

e Aresonator or oscillator

e The internal low-power RC oscillator (typical frequency of 37 kHz)
e The high-speed external clock

General-purpose inputs/outputs (GPIOs)

Each of the GPIO pins can be configured by software as output (push-pull or open-drain), as
input (with or without pull-up or pull-down) or as peripheral alternate function. Most of the
GPIO pins are shared with digital or analog alternate functions, and can be individually
remapped using dedicated alternate function registers. All GPIOs are high current capable.
Each GPIO output, speed can be slowed (40 MHz, 10 MHz, 2 MHz, 400 kHz). The alternate
function configuration of I/Os can be locked if needed following a specific sequence in order
to avoid spurious writing to the 1/0O registers. The 1/O controller is connected to a dedicated
10 bus with a toggling speed of up to 32 MHz.

The BOOTO pin is shared with PB9 GPIO pin. This pin is an input-only pin. If nBOOT_SEL
option bit is reset, sampling this pin on NRST rising edge gives the internal BOOTO state.
This pin then works as PB9 pin. The input voltage characteristics of this pin are specific for
BOOTO pin type (see Table 50: I/O static characteristics).

Extended interrupt/event controller (EXTI)

The extended interrupt/event controller consists of 26 edge detector lines used to generate
interrupt/event requests. Each line can be individually configured to select the trigger event
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Functional overview STM32L011x3/4

3.8

3.9

25115

(rising edge, falling edge, both) and can be masked independently. A pending register
maintains the status of the interrupt requests. The EXTI can detect an external line with a
pulse width shorter than the Internal APB2 clock period. Up to 38 GPIOs can be connected
to the 16 configurable interrupt/event lines. The 10 other lines are connected to PVD, RTC,
USART, 12C, LPUART, LPTIM or comparator events.

Memories

The STM32L011x3/4 devices have the following features:

e 2 Kbytes of embedded SRAM accessed (read/write) at CPU clock speed with 0 wait
states. With the enhanced bus matrix, operating the RAM does not lead to any
performance penalty during accesses to the system bus (AHB and APB buses).

e  The non-volatile memory is divided into three arrays:
— 8 or 16 Kbytes of embedded Flash program memory
— 512 bytes of data EEPROM
— Information block containing 32 user and factory options bytes plus 4 Kbytes of
system memory
The user options bytes are used to write-protect or read-out protect the memory (with
4 Kbyte granularity) and/or readout-protect the whole memory with the following options:
e Level 0: no protection
e Level 1: memory readout protected.
The Flash memory cannot be read from or written to if either debug features are
connected or boot in RAM is selected

e Level 2: chip readout protected, debug features (Cortex-M0+ serial wire) and boot in
RAM selection disabled (debugline fuse)

The whole non-volatile memory embeds the error correction code (ECC) feature.

Direct memory access (DMA)

The flexible 5-channel, general-purpose DMA is able to manage memory-to-memory,
peripheral-to-memory and memory-to-peripheral transfers. The DMA controller supports
circular buffer management, avoiding the generation of interrupts when the controller
reaches the end of the buffer.

Each channel is connected to dedicated hardware DMA requests, with software trigger
support for each channel. Configuration is done by software and transfer sizes between
source and destination are independent.

The DMA can be used with the main peripherals: SPI, I°C, USART, LPUART,
general-purpose timers, and ADC.

3
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Pin descriptions

STM32L011x3/4

Table 13. Pin definitions

Pin number Pin functions
g
— . ] =]
<« |9 |o | ® = | Pin name e | B
AR AR RE N | (function | & | 2 |Notes .
% oy % & | |9 ft ) | £ | @ Alternate functions Additional
2| g|l2|&l& |l |9 after reset) | g o functions
0 Tl [72] L | o = =
| ol =) = =) 'S ;
=]
PC14-
2 1 2 2 2 2 | BS 0SC32 IN /O | FT - - OSC32_IN
PC15-
3] 2 3 3 3 3 | C5 0SC32_OUT /10 | TC - - 0SC32_0uUT
4 |3 |4 4|4 4]|D5 NRST /0 |RST| @ - -
10| 4|5|5|5]|5]|ca VDDA S| - | O - -
USART2_RX,
LPTIM1_IN1, COMP1_INM,
TIM2_CHA, ADC INO
5 5 6 6 6 6 | E5| PAO-CK_IN | I/O | TTa - USART2_CTS, RTC TAMP2/WKU
TIM2_ETR, P1/CK_IN
LPUART1_RX, -
COMP1_OUT
EVENTOUT,
LPTIM1_IN2,
TIM2_CH2,
6 6 7 7 7 7 | B4 PA1 /10 | FT - 12C1_SMBA, Cigg1l—'\ll:lp
USART2_RTS, -
TIM21_ETR,
LPUART1_TX
TIM21_CH1, COMP2_INM,
TIM2_CHS3, ADC_IN2,
- - 8 8 8 8 | D4 PA2 /1O | TTa - USART2_TX, RTC_TAMP3/RTC_
LPUART1_TX, TS/RTC_OUT/WKU
COMP2_OUT P3
TIM21_CH2,
TIM2_CH4, COMP2_INP,
- -]19l9]|9]|9|E4 PA3 o | FT | - USART2 RX, ADC. IN3
LPUART1_RX
SPI1_NSS,
LPTIM1_IN1,
LPTMIETR. | Goupy i,
7 7 110 |10 (10| 10 | B3 PA4 /O | TTa - = ! COMP2_INM,
USART2_CK, ADC IN4
TIM2_ETR, -
LPUART1_TX,
COMP2_OUT

37/115
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Electrical characteristics STM32L011x3/4

6.3.3 Embedded internal reference voltage
The parameters given in Table 21 are based on characterization results, unless otherwise
specified.
Table 20. Embedded internal reference voltage calibration values
Calibration value name Description Memory address
Raw data acquired at
VREFINT_CAL temperature of 25°C 0x1FF8 0078 - 0x1FF8 0079
VDDA= 3V
Table 21. Embedded internal reference voltage(1)
Symbol Parameter Conditions Min Typ Max Unit
VReEINT outt?) | Internal reference voltage —40°C<T;<+125°C |1.202 | 1.224 | 1.242 v
TVREFINT Internal reference startup time - - 2 3 ms
VDDA voltage during VREFlNT .
VVREF_MEAS factory measure 299 3 3.01 v
Accuracy of factory-measured Including uncertainties
AVREF MEAS v y (3) ry due to ADC and VDDA - - +5 mV
- REFINT Value
values
—40°C<Ty<+125°C - 25 100
TCOeff(4) Temperature coefficient ppm/°C
0°C<Ty;<+50°C - - 20
Acoeri™ Long-term stability 1000 hours, T= 25 °C - - 1000 ppm
Vbbcoefi) Voltage coefficient 3.0V <Vppp<36V - - 2000 ppm/V
ADC sampling time when
Ts Vrefint(4)(5) reading the internal reference - 5 10 - VE
N voltage
4 | Startup time of reference ) ) )
Tapc_guF voltage buffer for ADC 10 HS
) Consumption of reference ) )
lsur_apc voltage buffer for ADC 135 25 WA
IVREF_OUT(4) VREF_OUT output current(®) - - - 1 MA
Cvrer out” | VREF_OUT output load - - - 50 pF
Consumption of reference
I peur® voltage buffer for VREF_OUT - - 730 1200 nA
and COMP
Vrerint piva® | 1/4 reference voltage - 24 25 26
)
VREFINT D|V2(4) 1/2 reference voltage - 49 50 51 &
= VREFINT
VREF|NT_D|V3(4) 3/4 reference voltage - 74 75 76

1. Refer to Table 33: Peripheral current consumption in Stop and Standby mode for the value of the internal reference current
consumption (IrgginT)-

2. Guaranteed by test in production.

The internal Vrgg value is individually measured in production and stored in dedicated EEPROM bytes.

3
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4. Guaranteed by design, not tested in production.

5. Shortest sampling time can be determined in the application by multiple iterations.
6. To guarantee less than 1% VREF_OUT deviation.

6.3.4

3

Supply current characteristics

The current consumption is a function of several parameters and factors such as the
operating voltage, temperature, I/O pin loading, device software configuration, operating
frequencies, 1/0 pin switching rate, program location in memory and executed binary code.
The current consumption is measured as described in Figure 14: 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 Dhrystone 2.1 code if not specified
otherwise.

The current consumption values are derived from the tests performed under ambient
temperature and Vpp supply voltage conditions summarized in Table 18: General operating
conditions unless otherwise specified.

The MCU is placed under the following conditions:

e Al l/O pins are configured in analog input mode

e All peripherals are disabled except when explicitly mentioned

e The Flash memory access time and prefetch is adjusted depending on fc| k frequency
and voltage range to provide the best CPU performance unless otherwise specified.

e When the peripherals are enabled fapg1 = fapg2 = fapB

e  When PLL is ON, the PLL inputs are equal to HSI = 16 MHz (if internal clock is used) or
HSE = 16 MHz (if HSE bypass mode is used)

e The HSE user clock is applied to CK_IN. It follows the characteristic specified in
Table 35: High-speed external user clock characteristics

e  For maximum current consumption Vpp = Vppa = 3.6 V is applied to all supply pins

e  For typical current consumption Vpp = Vppa = 3.0 V is applied to all supply pins if not
specified otherwise
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Figure 15. Ipp vs Vpp, at Ty= 25 °C, Run mode, code running from
Flash memory, Range 2, 16 MHz HSE, 1WS
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Figure 16. Ipp vs Vpp, at Ta= 25 °C, Run mode, code running from
Flash memory, Range 2, HSI16, 1WS
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6.3.7

67/115

Internal clock source characteristics

The parameters given in Table 38 are derived from tests performed under ambient
temperature and Vpp supply voltage conditions summarized in Table 18.

High-speed internal 16 MHz (HSI116) RC oscillator

Table 38. 16 MHz HSI16 oscillator characteristics

Symbol Parameter Conditions Min | Typ | Max | Unit
fusie Frequency Vpp=3.0V - 16 - MHz
(M) |HSI16 user- Trimming code is not a multiple of 16| - +04 | 0.7 %
TRV trimmed resolution | Trimming code is a multiple of 16 - - l+15] %
Vppa=3.0V,Tp=25°C 103 - 1) o
Vppa=3.0V, Tp=0to 55 °C -1.5 - 1.5 %
ACC Accuracy of the Vppa=3.0V, TA=-10t0 70 °C 2 - 2 %
(3j°'"® |factory-calibrated [y =30V, T, =-101t0 85 °C 25| - 2 %
HSI16 oscillator
Vppa =3.0V, Ty =-10to 105 °C 4 - 2 %
VDDA= 1.65Vto 3.6V ) _ o
Tp = -40 to 125 °C 5.45 3.25 %
HSI16 oscillator
tSU(HSHG)(Z) Startup time - - 3.7 6 us
2) | HS116 oscillator
IDD(HS”G)( ) power consumption ) - 100 | 140 HA

1. The trimming step differs depending on the trimming code. It is usually negative on the codes which are
multiples of 16 (0x00, 0x10, 0x20, 0x30...0xEO0).

Guaranteed by characterization results, not tested in production.

3. Guaranteed by test in production.

Figure 23. HSI16 minimum and maximum value versus temperature
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6.3.10

3

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 45. They are based on the EMS levels and classes
defined in application note AN1709.

Table 45. EMS characteristics

Symbol Parameter Conditions Level/
Class
Voltage limits to be applied on any 1/0 pin to Vpp =33V, LAFP32, Ty = +25°C,
VFESD | induce a functional disturbance fhcLk = 32 MHz 3B
conforms to IEC 61000-4-2
Fast transient voltage burst limits to be Vpp =3.3V, LQFP32, Ty = +25 °C,
Verrg | applied through 100 pF on Vpp and Vgg fucLk = 32 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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Table 55. Ry max for fapc = 16 MHz(")

Ry max for standard channels (k<)
Ts s f'::{Nchmaar:(nfec:; Vpp>1.65V | Vpp>1.65V
reles)| 090 1 ey ey ey | Ry | Ry | V3B | and | e
) ) ’ ) ) Tpo>410°C | Tpo>25°C
1.5 0.09 0.5 <0.1 NA NA NA NA NA NA
35 0.22 1 0.2 <0.1 NA NA NA NA NA
7.5 0.47 25 1.7 1.5 <0.1 NA NA NA NA
12.5 0.78 4 3.2 3 1 NA NA NA NA
19.5 1.22 6.5 5.7 55 3.5 NA NA NA <041
39.5 247 13 12.2 12 10 NA NA NA 5
79.5 4.97 27 26.2 26 24 <0.1 NA NA 19
160.5 | 10.03 50 49.2 49 47 32 <0.1 <0.1 42
1. Guaranteed by design.
Table 56. ADC accuracy((2(©)(4)
Symbol Parameter Conditions Min | Typ Max Unit
ET Total unadjusted error - 2 4
EO Offset error - 1 25
EG Gain error - 1 2 LSB
EL Integral linearity error - 1.5 25
ED Differential linearity error - 1 1.5
Effective number of bits 165V <Vppa<3.6V,range | 102 | 1
ENOB Effective number of bits (16-bit mode g)fc/lfésgcept for TSSOPT 11.3 | 121 - oits
oversampling with ratio =256)( )
SINAD | Signal-to-noise distortion 62 | 67.8 -
Signal-to-noise ratio 63 68 -
SNR Signal-to-noise ratio (16-bit mode dB
oversampling with ratio =256)(5) 70 76 )
THD Total harmonic distortion - -81 -68.5
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6.3.17

85/115

Comparators
Table 59. Comparator 1 characteristics
Symbol Parameter Conditions | Min( Typ Max(1) Unit
Vppa Analog supply voltage - 1.65 3.6 \Y
R4OOK R400K value - - 400 -
kQ
R10K R']OK value - - 10 -
Comparator 1 input
ViN voltage range ) 0.6 ) Vooa v
tstart | Comparator startup time - - 7 10
ps
td Propagation delay(z) - - 3 10
Vyfiset | Comparator offset(®) - - 3 10 mV
Comparator offset xDDA_:Os\'/G v
dvofrse/dt | variation in worst voltage |,N* ~ 0 1.5 10 mV/1000 h
stress conditions(®) Vin- = VReFINT
Tpo=25°C
lcomp1 | Current consumption®) - - 160 260 nA

Guaranteed by characterization, not tested in production.

2. The delay is characterized for 100 mV input step with 10 mV overdrive on the inverting input, the non-
inverting input set to the reference.
3. In TSSOP14 package, where Vppp pin is shared with Vpp pin, 1/0 toggling should be minimized to reach
the values given in the above table. I/0 toggling with loaded I/O pins can generate ripple on Vpp/Vppa and
degrade the comparator performance.
4. Comparator consumption only. Internal reference voltage not included.
Table 60. Comparator 2 characteristics
Symbol Parameter Conditions Min | Typ Max(") | Unit
Vbpa Analog supply voltage - 1.65| - 3.6 \Y,
VN Comparator 2 input voltage range - 0 - Vppa | V
c Fast mode - 15 20
tSTART omparator startup time
Slow mode - 20 25
o 1.65V <Vppp 2.7V - 1.8 3.5
td slow Propagation delay® in slow mode us
2.7V <Vppp<3.6V - 25 6
1.65V <Vppp 2.7V - 0.8 2
td fast Propagation delay(?) in fast mode
2.7V <Vppa<36V - 1.2 4
Voffset Comparator offset error®) - # 20 | mV
Vppa = 3.3V
Tp=0to50°C
dThreshold/ | Threshold voltage temperature V- =VREFINT ) 15 30 |PPM
dt coefficient 3/4 VREF|NT’ /°C
1/2 VRerINT:
1/4 VRepINT-
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STM32L011x3/4 Electrical characteristics

Figure 31. SPI timing diagram - slave mode and CPHA = 1(1)

NSS input \ /.

I 1
tSUNNSS)—~e—m re—— tc(SCK) E— th(NSS) —i<—>::
1 : : . 1 : !
CPHA=1 ! /. N / \' / \ |
_ 1 aw 1
CPOL=0 =usckmn . X | ' o !
1

CPHA=1  tw(sckL) ' "

CPOL=1 w - _,I ! I é

1
" tv(s0) —>:—:<— tn(S0) +a— E(tgg»:—h— tais(S0) J—>
! | 1

MISO T -
ot 4<:X MSHIOUT X BIT6 OUT X LSB OUT )._

tsu(sl) —4——— le— th(sl) —
! 1

SCK input

MOSI =
INPUT X MSB IN X BIT 1IN X LSB IN X
ai14135b
1. Measurement points are done at CMOS levels: 0.3Vpp and 0.7Vpp.
Figure 32. SPI timing diagram - master mode(")
High
NSS input
e l(scK—*,
3 [TcPHa=0 / \ / \ [ \
= | cPoL=0 f ) ! N = et
o N ! : ! 1"
¥ | CPHA=0 " ! | ! "
3| cpoL=1 —\:_./_\_/,_ - I
1
1
: ! 1 ! |:
1! ! 1 ! 1"
- |: : 1 ! 1"
2 [ cPHA=1 ! : "
5| cPoL=0 ' ' . ! !
2 | cprant ¥ | : ! ¥
= | 1 1
2| crpoL=1 —\_/'—\:_/,— - | .
! | \' ﬁl
II t 1 (]
1 w(SCKH) | ! tr(scK
B e Ir— ! > iSoK)
MISO T T =
NPUT X ' wseiN BTeN - X LSB IN
1 1
re— th(mp)—> |
MOSI : -—
OUTPUT X MSB OUT x BIT1OUT X LSB OUT X
ty(MO) 14— th(MO) -1
ai14136¢
1. Measurement points are done at CMOS levels: 0.3Vpp and 0.7Vpp.
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LQFP32 device marking

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

Figure 35. Example of LQFP32 marking (package top view)

Product identification'"

STM32L

N\
\4 O0L1LK4TE

Date code

Y iwWww

Revision code
Pin 1

“ |- &7 O

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.

MSv37878V1
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STM32L011x3/4 Package information

Device marking

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

Figure 41. Example of WLCSP25 marking (package top view)

Ball A1
identifier \IO
Revision
Product identification” code
LOLY R
Date code = Year + week —
Y ww
—>
MSv40303V1

1. Parts marked as “ES”, “E” or accompanied by an Engineering Sample notification letter, are not yet
qualified and therefore not yet ready to be used in production and any consequences deriving from such
usage will not be at ST charge. In no event, ST will be liable for any customer usage of these engineering
samples in production. ST Quality has to be contacted prior to any decision to use these Engineering
samples to run qualification activity.
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7.4 UFQFPN28 4 x 4 mm package information
Figure 42. UFQPN28, 4 x 4 mm, 28-pin package outline
PIN #1 D > Detail Y
IDENTIFIER 8]
LASER \ T \ //To.100[c]
MARKING AREA % i T
| + |
| i - ¢| 113l
T - 4 A
B | | []0.080]C] T
| 2|
e SEATING
| (4X) 4[0100@]C]A]8] PLANE
1 O[0.150[A 0.0500[¢]
D €0.130x45"
PIN 1 CORNER
D1
L P00 t|J Ul il 1
=) | g - A
D , g - | |
z -B-—- T -&— |E1 ¥ -
\ g 28
g} | =
PrahAannd | R0.125 TYP.
28 I Detail Z
AOBO_ME_V5
1. Drawing is not to scale.
Table 72. UFQPN28, 4 x 4 mm, 28-pin 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 0.050 - 0.0000 0.0020
D 3.900 4.000 4.100 0.1535 0.1575 0.1614
D1 2.900 3.000 3.100 0.1142 0.1181 0.1220
E 3.900 4.000 4.100 0.1535 0.1575 0.1614
E1 2.900 3.000 3.100 0.1142 0.1181 0.1220
L 0.300 0.400 0.500 0.0118 0.0157 0.0197
L1 0.250 0.350 0.450 0.0098 0.0138 0.0177
T - 0.152 - - 0.0060 -
0.200 0.250 0.300 0.0079 0.0098 0.0118
e - 0.500 - - 0.0197 -

1. Values in inches are converted from mm and rounded to 4 decimal digits.
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7.5 UFQFPN20 package information

Figure 45. UFQFPN20 - 20-lead, 3x3 mm, 0.5 mm pitch, ultra thin fine pitch quad flat
package outline

D
0
Pin 1 E
TOP VIEW
D
L4
)ﬁ e 10 A3l e
L2 4L3 4
Y UUU E% !
A\ 4 —
b A — [j
> -+ O E in]
D) — p
1 15 D
0000 |
20 16
L5 Al»{le
BOTTOM VIEW A
SIDE VIEW
AOA5_ME_V3
1. Drawing is not to scale.
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Table 74. TSSOP20 — 20-lead thin shrink small outline, 6.5 x 4.4 mm, 0.65 mm pitch,

package mechanical data (continued)

millimeters inches(")
Symbol
Min. Typ. Max. Min. Typ. Max.
k 0° - 8° 0° - 8°
aaa - - 0.100 - - 0.0039

1.

Values in inches are converted from mm and rounded to four decimal digits.

Figure 49. TSSOP20 - 20-lead thin shrink small outline, 6.5 x 4.4 mm, 0.65 mm pitch,
package footprint
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1.

Dimensions are expressed in millimeters.
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