STMicroelectronics - STM32L152V8H6 Datasheet

Welcome to E-XFL.COM

What is "Embedded - Microcontrollers"?

"Embedded - Microcontrollers" refer to small, integrated
circuits designed to perform specific tasks within larger
systems. These microcontrollers are essentially compact
computers on a single chip, containing a processor core,
memory, and programmable input/output peripherals.
They are called "embedded" because they are embedded
within electronic devices to control various functions,
rather than serving as standalone computers.
Microcontrollers are crucial in modern electronics,
providing the intelligence and control needed for a wide
range of applications.

Applications of "Embedded -
Microcontrollers"

Details

Product Status Active
Core Processor ARM® Cortex®-M3
Core Size 32-Bit Single-Core
Speed 32MHz
Connectivity 12C, IrDA, LINbus, SPI, UART/USART, USB
Peripherals Brown-out Detect/Reset, Cap Sense, DMA, I2S, LCD, POR, PWM, WDT

Number of I/0 83

Program Memory Size
Program Memory Type
EEPROM Size

RAM Size

Voltage - Supply (Vcc/Vdd)
Data Converters
Oscillator Type
Operating Temperature
Mounting Type

Package / Case

Supplier Device Package

Purchase URL

Email: info@E-XFL.COM

64KB (64K x 8)
FLASH

4K x 8

10K x 8

1.8V ~ 3.6V

A/D 24x12b; D/A 2x12b
Internal

-40°C ~ 85°C (TA)
Surface Mount
100-UFBGA
100-UFBGA (7x7)

https://www.e-xfl.com/product-detail/stmicroelectronics/stm321152v8h6

Address: Room A, 16/F, Full Win Commercial Centre, 573 Nathan Road, Mongkok, Hong Kong



https://www.e-xfl.com/product/pdf/stm32l152v8h6-4411564
https://www.e-xfl.com
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers

STM32L151x6/8/B STM32L152x6/8/B Functional overview
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3.10.1

3.10.2

3.1

3

ADC (analog-to-digital converter)

A 12-bit analog-to-digital converters is embedded into STM32L151x6/8/B and
STM32L152x6/8/B devices with up to 24 external channels, performing conversions in
single-shot or scan mode. In scan mode, automatic conversion is performed on a selected
group of analog inputs.

The ADC can be served by the DMA controller.

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

The events generated by the general-purpose timers (TIMx) can be internally connected to
the ADC start trigger and injection trigger, to allow the application to synchronize A/D
conversions and timers. An injection mode allows high priority conversions to be done by
interrupting a scan mode which runs in as a background task.

The ADC includes a specific low power mode. The converter is able to operate at maximum
speed even if the CPU is operating at a very low frequency and has an auto-shutdown
function. The ADC’s runtime and analog front-end current consumption are thus minimized
whatever the MCU operating mode.

Temperature sensor

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

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

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

To improve the accuracy of the temperature sensor measurement, each device is
individually factory-calibrated by ST. The temperature sensor factory calibration data are
stored by ST in the system memory area, accessible in read-only mode, see Table 58:
Temperature sensor calibration values.

Internal voltage reference (VrggiNT)

The internal voltage reference (VregnT) Provides a stable (bandgap) voltage output for the
ADC and Comparators. VgregnT IS internally connected to the ADC_IN17 input channel. It
enables accurate monitoring of the Vpp value (when no external voltage, VREF+, is
available for ADC). The precise voltage of Vg nT is individually measured for each part by
ST during production test and stored in the system memory area. It is accessible in read-
only mode see Table 16: Embedded internal reference voltage.

DAC (digital-to-analog converter)

The two 12-bit buffered DAC channels can be used to convert two digital signals into two
analog voltage signal outputs. The chosen design structure is composed of integrated
resistor strings and an amplifier in non-inverting configuration.
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3.15.5 Window watchdog (WWDG)

The window watchdog is based on a 7-bit down-counter that can be set as free-running. It
can be used as a watchdog to reset the device when a problem occurs. It is clocked from
the main clock. It has an early warning interrupt capability and the counter can be frozen in
debug mode.

3.16 Communication interfaces

3.16.1 I’C bus

Up to two I?C bus interfaces can operate in multimaster and slave modes. They can support
standard and fast modes.

They support dual slave addressing (7-bit only) and both 7- and 10-bit addressing in master
mode. A hardware CRC generation/verification is embedded.

They can be served by DMA and they support SM Bus 2.0/PM Bus.

3.16.2 Universal synchronous/asynchronous receiver transmitter (USART)

All USART interfaces are able to communicate at speeds of up to 4 Mbit/s. They provide
hardware management of the CTS and RTS signals and are ISO 7816 compliant. They
support IrDA SIR ENDEC and have LIN Master/Slave capability.

All USART interfaces can be served by the DMA controller.

3.16.3 Serial peripheral interface (SPI)

Up to two SPIs are able to communicate at up to 16 Mbits/s in slave and master modes in
full-duplex and half-duplex communication modes. The 3-bit prescaler gives 8 master mode
frequencies and the frame is configurable to 8 bits or 16 bits. The hardware CRC
generation/verification supports basic SD Card/MMC modes.

Both SPIs can be served by the DMA controller.

3.16.4 Universal serial bus (USB)

The STM32L151x6/8/B and STM32L152x6/8/B devices embed a USB device peripheral
compatible with the USB full speed 12 Mbit/s. The USB interface implements a full speed
(12 Mbit/s) function interface. It has software-configurable endpoint setting and supports
suspend/resume. The dedicated 48 MHz clock is generated from the internal main PLL (the
clock source must use a HSE crystal oscillator).

3
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Figure 6. STM32L15xRx LQFP64 pinout
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1. This figure shows the package top view.
Figure 7. STM32L15xCx LQFP48 pinout
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1. This figure shows the package top view.
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Pin descriptions

Table 8. STM32L151x6/8/B and STM32L152x6/8/B pin definitions

Pins Pins functions
[}
<
= = g
& % 2 Main
< | 8 °
§ 3 < E g | Pinname g 2 function(?) Additional
o ko o |2 c | o | (after reset) Alternate functions .
la glo|lm | 6 !l o functions
(18 ™ =
e - -
o
[T
(¢}
-l
TRACECLK/LCD_SEG38/
1 - - B2 - PE2 /O | FT PE2 TIM3_ETR -
TRACEDO/LCD_SEG39/
2 |- - | A1 - PE3 /O | FT PE3 TIM3_CH1 -
3 |- - B1 - PE4 /0| FT PE4 TRACED1/TIM3_CH2 -
4 | -] - | C2 - PE5 /0| FT PES5 TRACED2/TIM9_CH1 -
51|-1 -1 D2 - | PE6-WKUP3 | /O | FT PEG6 TRACED3/TIM9_CH2 WKUP3
6 |1|B2| E2 | 1 Vicp® S Vico - -
RTC_TAMP1/
PC13- RTC_TS/
7 |2 |A2] C1 2 WKUP2 /O | FT PC13 - RTC_OUT/
WKUP2
PC14-
8 | 3|A1| D1 3 OSC32_IN(4) /10| TC PC14 - OSC32_IN
PC15-
9 |4 |B1| E1 4 | OSC32_ OUT |I/O| TC PC15 - 0SC32_0uUT
(4)
101-]-1F2]- Vss 5 - Vss 5 - -
1" - - G2 - VDD_5 - VDD_5 - -
PHO-
12 [6|C1| F1 |5 | (oo @ |VO|TC PHO - OSC_IN
13 |6 [D1| G1 6 PH1- /1O | TC PH1 - OSC_OuT
0SC_OouT —
14 |7 |E1| H2 | 7 NRST /O | RST NRST - -
ADC_IN10/
15 | 8 |E3 | H1 - PCO /10| FT PCO LCD_SEG18 /COMP1_INP
ADC_IN11/
16 | 9 |E2| J2 - PC1 /1O | FT PC1 LCD_SEG19 COMP1_INP
ADC_IN12/
17 (10| F2 | J3 - PC2 /O | FT PC2 LCD_SEG20 COMP1_INP
ADC_IN13/
18 [11|-©) - PC3 /0| TC PC3 LCD_SEG21 -
K2 - COMP1_INP
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6

6.1

6.1.1

6.1.2

6.1.3

6.1.4

6.1.5

Electrical characteristics

Parameter conditions

Unless otherwise specified, all voltages are referenced to Vgg.

Minimum and maximum values

Unless otherwise specified the minimum and maximum values are guaranteed in the worst
conditions of ambient temperature, supply voltage and frequencies by tests in production on
100% of the devices with an ambient temperature at Ty = 25 °C and Tp = Tymax (given by
the selected temperature range).

Data based on characterization results, design simulation and/or technology characteristics
are indicated in the table footnotes. Based on characterization, the minimum and maximum
values refer to sample tests and represent the mean value plus or minus three times the
standard deviation (mean+30).

Please refer to device ErrataSheet for possible latest changes of electrical characteristics.

Typical values

Unless otherwise specified, typical data are based on Tp =25 °C, Vpp = 3.6 V (for the
1.65V =Vpp < 3.6 V voltage range). They are given only as design guidelines and are not
tested.

Typical ADC accuracy values are determined by characterization of a batch of samples from
a standard diffusion lot over the full temperature range, where 95% of the devices have an
error less than or equal to the value indicated (meant2a0).

Typical curves

Unless otherwise specified, all typical curves are given only as design guidelines and are
not tested.

Loading capacitor

The loading conditions used for pin parameter measurement are shown in Figure 10.

Pin input voltage

The input voltage measurement on a pin of the device is described in Figure 11.

Figure 10. Pin loading conditions Figure 11. Pin input voltage
MCU pin MCU pin
C=50pF|
ai17851c ) ai17852d

3
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Table 23. Typical and maximum current consumptions in Standby mode

Symbol Parameter Conditions Typ“) M)% Unit
Ta=-40°Ct025°C | (o | _
VDD =18V ’
RTC clocked by LSl (no | /A= "40°Cto25°C | 11 | 18
independent watchdog) Tpo=55°C 1.42 2.5
Tp=85°C 1.87 3
oo Supply current in Standby Ta=105°C 2.78 S
(Standby | mode with RTC enabled Tp =-40 °C 10 25 °C
with RTC) 1 -
VDD =18V
RTC clocked by LSE (no | /A= "40"°Ct025°C | 133 | 29
independent watchdog)®® | T, =55 °C 159 | 3.4
T,=85°C 201 | 43 | WA
Tpo=105°C 3.27 6.3
Independent watchdog _ R R
and LSI enabled Tp=-40°Cto25°C 1.1 1.6
oo | Supply current in Standby Ta=-40"Cto25°C | 03 | 0.55
(Standby) | Mode with RTC disabled | |ndependent watchdog | TA = 55 °C 05 | 08
and LS| OFF Tp=85°C 1 1.7
To=105°C 25 | 44
lop (wu | RMS supply current during _
fom | wakeup time when exiting - ¥D2 -4:(3).(3(\3/t0 259G 1 -
Standby) | from Standby mode A

The typical values are given for Vpp = 3.0 V and max values are given for Vpp = 3.6 V, unless otherwise specified.

2. Guaranteed by characterization results, unless otherwise specified.

Based on characterization done with a 32.768 kHz crystal (MC306-G-06Q-32.768, manufacturer JFVNY) with two 6.8pF

loading capacitors.

4. Tested in production.

66/133

On-chip peripheral current consumption

The current consumption of the on-chip peripherals is given in the following table. The MCU
is placed under the following conditions:

e all l/O pins are in input mode with a static value at Vpp or Vgg (no load)
e all peripherals are disabled unless otherwise mentioned
e the given value is calculated by measuring the current consumption
— with all peripherals clocked off
—  with only one peripheral clocked on

DoclD17659 Rev 12
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Note:

Caution:

74/133

4. tsy(sk) is the startup time measured from the moment it is enabled (by software) to a stabilized
33.}68 Hz oscillation is reached. This value is measured for a standard crystal resonator and it can vary
significantly with the crystal manufacturer.

For CL1 and CL2, it is recommended to use high-quality ceramic capacitors in the 5 pF to
15 pF range selected to match the requirements of the crystal or resonator (see Figure 18 ).
CL1 and CL2, are usually the same size. The crystal manufacturer typically specifies a load
capacitance which is the series combination of CL1 and CL2.

Load capacitance CL has the following formula: CL = CL1 x CL2/(CL1 + CL2) + Cstray
where Cstray is the pin capacitance and board or trace PCB-related capacitance. Typically,
it is between 2 pF and 7 pF.

To avoid exceeding the maximum value of CL1 and CL2 (15 pF) it is strongly recommended
to use a resonator with a load capacitance CL < 7 pF. Never use a resonator with a load

capacitance of 12.5 pF.
Example: if a resonator is chosen with a load capacitance of CL = 6 pF and Cstray = 2 pF,
then CL1 =CL2 = 8 pF.

Figure 18. Typical application with a 32.768 kHz crystal

Resonator with
integrated capacitors

OSC32_IN

fLSE
Bias |>

controlled
gain

%32.768 kHZ
‘resonator

STM32L1xx

ai17853b
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SPI characteristics

Unless otherwise specified, the parameters given in the following table are derived from
tests performed under ambient temperature, fpc| x frequency and Vpp supply voltage
conditions summarized in Table 13.

Refer to Section 6.3.12: I/O current injection characteristics for more details on the
input/output alternate function characteristics (NSS, SCK, MOSI, MISO).

Table 49. SPI characteristics(!

Symbol Parameter Conditions Min Max@ | Unit
Master mode - 16
1/ISCK SPI clock frequency Slave mode - 16 | MHz
¢(SCK)
Slave transmitter - 123)
(2) i
tr(SCK)(Z) SP clock rise and fall Capacitive load: C = 30 pF - 6 ns
tf(SCK) time
DUCy(SCK) SPI slave input clock duty Slave mode 30 70 %
cycle
tsuNss) NSS setup time Slave mode 4thcLk -
th(NSS) NSS hold time Slave mode 2tHCLK -
2 _
tW(SCKH)Z SCK high and low time | Master mode tsck/2-| tsck/2*
tw(sckL) 5 3
teumn®@ Master mode 5 -
su(Ml) Data input setup time
tsu(sn® Slave mode 6 -
th @ Master mode 5 -
M0 Data input hold time ns
thsi)® Slave mode 5 -
ta(so)(4) Data output access time | Slave mode 0 3thelk
tyso)®  |Data output valid time Slave mode - 33
tymo)? | Data output valid time Master mode - 6.5
thso)@ Slave mode 17 -
(50) Data output hold time
thvo)? Master mode 0.5 -

1. The characteristics above are given for voltage Range 1.
Guaranteed by characterization results.

3. The maximum SPI clock frequency in slave transmitter mode is given for an SPI slave input clock duty
cycle (DuCy(SCK)) ranging between 40 to 60%.

4. Min time is for the minimum time to drive the output and max time is for the maximum time to validate the
data.

3
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Figure 22. SPI timing diagram - slave mode and CPHA =0
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Figure 23. SPI timing diagram - slave mode and CPHA = 1(1)
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1. Measurement points are done at CMOS levels: 0.3Vpp and 0.7Vpp,

3
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Electrical characteristics

6.3.17

3

12-bit ADC characteristics

Unless otherwise specified, the parameters given in Table 54 are guaranteed by design.

Table 53. ADC clock frequency

Symbol | Parameter Conditions Min Max | Unit
VReF+ = Vppa 16
VRer+ < Vppa 8
Voltage 24V SVDDA 36V VREF+ >24V
ADC clock | Range 1 & VRer+ < Vbpa 4
fanc frequency 2 Vrers 2.4V | 0480 MHz
VReF+ = VbDA 8
1.8V Vppp 2.4 V .
VRer+ < Vbpa 4
Voltage Range 3 4
Table 54. ADC characteristics
Symbol Parameter Conditions Min Typ Max Unit
Vppa | Power supply - 1.8 - 3.6 \
24V /ppp 86V
VREF+ Positive reference voltage VREEr+ Must be below 1.8 - Vbpa \
or equal to Vppp
VRee. | Negative reference voltage - - Vssa - \Y
oA giLrirrent on the Vppp input ) ) 1000 1450 uA
(2) | Current on the Vggg input Peak - 700 HA
lVRer : 400
pin Average - 450 HA
Vain Conversion voltage range(®) - o - VREF+ \Y
Direct channels 0.03 - 1
12-bit sampling rate Msps
Multiplexed channels | 0.03 - 0.76
Direct channels 0.03 - 1.07
10-bit sampling rate Msps
; Multiplexed channels | 0.03 - 0.8
S Direct channels 0.03 - 1.23
8-bit sampling rate Msps
Multiplexed channels | 0.03 - 0.89
Direct channels 0.03 - 1.45
6-bit sampling rate Msps
Multiplexed channels | 0.03 - 1
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6.3.18 DAC electrical specifications

Data guaranteed by design, unless otherwise specified.

Table 57. DAC characteristics

Symbol Parameter Conditions Min Typ Max Unit
Vppa Analog supply voltage - 1.8 - 3.6 \Y
VReF+ Reference supply voltage VRer+ Must always be below 1.8 - 3.6 \Y;

Vbpa
VREE- Lower reference voltage - Vssa \Y
Current consumption on | No load, middle code (0x800) - 130 220 MA
I (| Vgrer+ supply
DDVREF~ VRers = 3.3V No load, worst code (0x000) - 220 350 MA
Current consumption on | No load, middle code (0x800) - 210 320 MA
Ippa") Vbba supply
Vppa = 3.3V No load, worst code (0xF1C) - 320 520 MA
Connected to Vgga | 5 - -
Rp Resistive load DAffC OUt,F\)IUt sS kQ
buffer O Connected to Vppa | 25 - -
CL Capacitive load DAC output buffer ON - - 50 pF
Ro Output impedance DAC output buffer OFF 12 16 20 kQ
DAC output buffer ON 0.2 - Vppa—0.2| V
Vv Voltage on DAC_OUT
DAC_OUT output
VREF+ —
DAC output buffer OFF 0.5 - 1LSB mV
C_ <50 pF, R 25kQ 15 3
oL Differential non DAC output buffer ON '
Iinearity(z)
No RLOAD’ CL <50 pF 15 3
DAC output buffer OFF '
C_ <50 pF, R 25kQ 9 4
DAC output buffer ON
INL( Integral non Iinearity(3)
No RLOAD! CL <50 pF } 2 4 LSB
DAC output buffer OFF
CL <50 pF, R 25 kQ
L =S8 PH L - £10 +25
Offset error at code DAC output buffer ON
Offset“) 0x800 (4)
X No RLOAD! CL <50 pF } +5 +8
DAC output buffer OFF -
Offset error at code No R oap, CL <50 pF
Offset1(") - +1.5 5

se 0x001®) DAC output buffer OFF
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Table 57. DAC characteristics (continued)

Symbol Parameter Conditions Min Typ Max Unit
VDDA:3.3V, TA=0tOSOOC 20 -10 0
DAC output buffer OFF
dOffset/dT() Offsf?t error temperature WV/PC
coefficient (code 0x800) |y, = 3.3V, Ty =0t050°C 0 20 50
DAC output buffer ON
CL <50 pF, R 25 kQ +0.1/ +0.2/-
DAC output buffer ON -0.2% 0.5%
Gain" Gain error(® NoR c 0 oF %
0 Rioap: CL <50 p
- +0/-0.2% | +0/-0.49
DAC output buffer OFF % %
VDDA:3.3V, TA=0tOSOOC 10 2 0
; DAC output buffer OFF
dGain/dT™M Galglelrror temperature Ve
coefficient Vppa= 3.3V, Ty=0t050°C 40 8 0
DAC output buffer ON
C, <50 pF, R 25 kQ
L =99 PR R - 12 30
DAC output buffer ON
TUEM Total unadjusted error LSB
No RLOAD! CL <50 pF 8 12
DAC output buffer OFF
Settling time (full scale:
for a 12-bit code
transition between the
tseTTLING lowest and the highest C_ <50 pF, R 25 kQ - 7 12 us
input codes till
DAC_OUT reaches final
value +1LSB
Max frequency for a
correct DAC_OUT
change (95% of final
Update rate value) with 1 LSB C_ <50 pF, R 25 kQ - - 1 Msps
variation in the input
code
Wakeup time from off
state (setting the ENXx bit
tWAKEUP in the DAC Control CL <50 pF, RL >5kQ - 9 15 us
register)(”)
Vppa supply rejection
PSRR+ ratio (static DC CL <50 pF, R 25 kQ - -60 -35 dB
measurement)
1. Guaranteed by characterization results.
2. Difference between two consecutive codes - 1 LSB.
3. Difference between measured value at Code i and the value at Code i on a line drawn between Code 0 and last Code 4095.
4. Difference between the value measured at Code (0x800) and the ideal value = V/2.
5. Difference between the value measured at Code (0x001) and the ideal value.
6. Difference between ideal slope of the transfer function and measured slope computed from code 0x000 and OxFFF when

buffer is OFF, and from code giving 0.2 V and (Vppa — 0.2) V when buffer is ON.

7. In buffered mode, the output can overshoot above the final value for low input code (starting from min value).
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Electrical characteristics

Figure 31. 12-bit buffered /non-buffered DAC
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1. The DAC integrates an output buffer that can be used to reduce the output impedance and to drive external
loads directly without the use of an external operational amplifier. The buffer can be bypassed by
configuring the BOFFx bit in the DAC_CR register.

6.3.19 Temperature sensor characteristics

Table 58. Temperature sensor calibration values

Calibration value name Description Memory address
TS ADC raw data acquired at
TS_CAL1 temperature of 30 °C, 0x1FF8 007A-0x1FF8 007B
VDDA= 3V
TS ADC raw data acquired at
TS_CAL2 temperature of 110 °C Ox1FF8 007E-0x1FF8 007F
VDDA= 3V
Table 59. Temperature sensor characteristics
Symbol Parameter Min Typ Max Unit
.M Vsense linearity with temperature - + 2 °C
Avg_SlopeV | Average slope 1.48 1.61 1.75 mV/°C
Vi1o Voltage at 110°C +5°C(?) 612 626.8 | 641.5 mV
IbpaceEMP)® | Current consumption - 34 6 MA
tSTART(3) Startup time - - 10
)3 |ADC sampling time when reading the Hs
TS tem 10 - -
_temp temperature
1. Guaranteed by characterization results.
2. Measured at Vpp =3 V £10 mV. V110 ADC conversion result is stored in the TS_CAL2 byte.
3. Guaranteed by design.
4. Shortest sampling time can be determined in the application by multiple iterations.
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Figure 33. LQPF100 14 x 14 mm, 100-pin low-profile quad flat package recommended

footprint
I 11 0]
¢ onooo0oo00000mng] -+

1. Dimensions are in millimeters.

LQFP100 device marking

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

Figure 34. LQFP100 14 x 14 mm, 100-pin package top view example

Product identification”

ST—STM32L1L51
\ Va8Thk R <*<——1— 1 Revisioncode
Date code
Y Ww

IS7A®

Pin 1

. indentifier

MSv36610V2

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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Table 67. UFBGA100 7 x 7 mm, 0.5 mm pitch, package mechanical data (continued)

millimeters inches(")
Symbol
Min Typ Max Min Typ Max
eee - - 0.15 - - 0.0059
fff - - 0.05 - - 0.002

1.

Values in inches are converted from mm and rounded to 4 decimal digits.

Figure 45. UFBGA1007 x 7

3

o

=
o
=

ackage recommended footprint

000000000000 |3
000000000000

00000
000

00000 |o
000
000 |3

000
(e)e)
00
000

00 |3

00 |3,
000
000

00000 |T

0000000
o]
e
3

@@@ﬂ@

Dsm

000000000000

000
00000

AO0C2_FP_V1

Table 68. UFBGA100 7 x 7 mm, 0.5 mm pitch, recommended PCB design rules

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

registration tolerance)

Stencil opening

0.280 mm

Stencil thickness

Between 0.100 mm and 0.125 mm
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Table 69. TFBGA64 5 x 5 mm, 0.5 mm pitch, package mechanical data (continued)

millimeters inches(")
Symbol
Min Typ Max Min Typ Max
eee - - 0.15 - - 0.0059
fff - - 0.05 - - 0.002

1.

Values in inches are converted from mm and rounded to 4 decimal digits.

Figure 48. TFBGA®64, 5 x 5 mm, 0.5 mm pitch, recommended footprint

Dpad

Dsm

MS18965V2

Table 70. TFBGA64 5 x 5 mm, 0.5 mm pitch, recommended PCB design rules

Dimension Recommended values
Pitch 0.5
Dpad 0.27 mm
Dsm 0.35 mm typ. (depends on the soldermask

registration tolerance)

Solder paste

0.27 mm aperture diameter.
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TFBGAG64 device marking

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

Figure 49. TFBGA64 5 x 5 mm, 0.5 mm pitch, package top view example

Product identification'"

Y
LLS5LR&HE

Date code

Y Www

Revision code
Ball A1 r
indentifier \ ’l |E|A/

MSv36615V1

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 50. Thermal resistance
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Temperature (°C)

UQFP48 7x7 mm

LQFP48 7x7 mm

LQFP64 10x10 mm

LQFP100 14x14 mm

UFBGA100 7x7 mm

TFBGAG4 5x5 mm

MSv35986V1

Reference document

JESD51-2 Integrated Circuits Thermal Test Method Environment Conditions - Natural
Convection (Still Air). Available from www.jedec.org.
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Table 73. Document revision history (continued)
Date Revision Changes
Updated Table 54: ADC characteristics and Figure 27: Typical
connection diagram using the ADC.
Table 58: Temperature sensor calibration values was previously in
Section 3.10.1: Temperature sensor. Updated Table 59:
Temperature sensor characteristics.
In Table 61: Comparator 2 characteristics, parameter dThreshold/dt,
replaced any occurrence of “VREF+" by “Vgegg )yt Updated
Table 63: LQPF100 14 x 14 mm, 100-pin low-profile quad flat
package mechanical data, Table 64: LQFP64 10 x 10 mm 64-pin
low-profile quad flat package mechanical data, Table 65: LQFP48 7
x 7. mm, 48-pin low-profile quad flat package mechanical data and
Table 66: UFQFPN48 7 x 7 mm, 0.5 mm pitch, ultra thin fine-pitch
12-Nov-2013 t? § quad flat no-lead package mechanical data.
(continued) | ypdated Figure 33: LQFP100 recommended footprint.
Updated Figure 46: TFBGAG64 - 5.0x5.0x1.2 mm, 0.5 mm pitch, thin
fine-pitch ball grid array package outline title.
Remove minimum and typical values of A dimension in Table 67:
UFBGA100 7 x 7 x 0.6 mm 0.5 mm pitch, ultra thin fine-pitch ball
grid array package mechanical data
Deleted second footnote in Figure 42: UFQFPN48 recommended
footprint.
Updated Section 8: Ordering information title and added first
sentence.
Changed BOR disabled option identifier in Table 72: Ordering
information scheme.
Updated Figure 14, Figure 15.
Updated Table 5.
22-Jul-2014 10 Updated Figure 6.3.4.

Updated note 5 inside Table 54.
Updated Ro value inside Table 54.
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Table 73.

Document revision history (continued)

Date

Revision

Changes

30-Jan-2015

1

Updated DMIPS features in cover page and Section 2: Description.

Updated Table 8: STM32L151x6/8/B and STM32L152x6/8/B pin
definitions and Table 9: Alternate function input/output putting
additional functions.

Updated package top view marking in Section 7.1: Package
mechanical data.

Updated Figure 9: Memory map.

Updated Table 56: Maximum source impedance RAIN max adding
note 2.

Updated Table 72: Ordering information scheme.

28-Apr-2016

12

Updated Section 7: Package information structure: Paragraph titles
and paragraph heading level.

Updated Section 7: Package information for all package device
markings, adding text for device orientation versus pin 1/ ball A1
identifier.

Updated Figure 34: LQFP100 14 x 14 mm, 100-pin package top
view example removing gate mark.

Updated Table 64: LQFP64 10 x 10 mm, 64-pin low-profile quad flat
package mechanical data.

Updated Section 7.5: UFBGA100 7 x 7 mm, 0.5 mm pitch, ultra thin
fine-pitch ball grid array package information adding Table 68:
UFBGA100 7 x 7 mm, 0.5 mm pitch, recommended PCB design
rules and Figure 45: UFBGA100 7 x 7 mm, 0.5 mm pitch, package
recommended footprint.

Updated Section 7.6: TFBGA64 5 x 5 mm, 0.5 mm pitch, thin fine-
pitch ball grid array package information adding Table 70: TFBGA64
5 x 5 mm, 0.5 mm pitch, recommended PCB design rules and
changing Figure 48: TFBGAG64, 5 x 5 mm, 0.5 mm pitch,
recommended footprint.

Updated Table 16: Embedded internal reference voltage
temperature coefficient at 100ppm/°C.

Updated note 3 below Table 16.

Updated Table 61: Comparator 2 characteristics new maximum
threshold voltage temperature coefficient at 100ppm/°C.

Updated Table 39: ESD absolute maximum ratings CDM class.
Updated all the notes, removing ‘not tested in production’.

Updated Table 10: Voltage characteristics adding note about Vggg.
pin.

Updated Table 5: Working mode-dependent functionalities (from
Run/active down to standby) LS| and LSE functionalities putting “Y”
in Standby mode.

Removed note 1 below Figure 2: Clock tree.

Updated Table 57: DAC characteristics resistive load.
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