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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"

Embedded microcontrollers are used in virtually every
sector of electronics, providing the necessary control and
processing power for a multitude of applications. In
consumer electronics, they manage the operations of
smartphones, home appliances, and wearable devices. In
automotive systems, microcontrollers control engine
functions, safety features, and infotainment systems.
Industrial applications rely on microcontrollers for
automation, robotics, and process control. Additionally,
microcontrollers are integral in medical devices, handling
functions such as monitoring, diagnostics, and control of
therapeutic equipment. Their versatility and
programmability make them essential components in
creating efficient, responsive, and intelligent electronic
systems.

Common Subcategories of "Embedded -
Microcontrollers"

Embedded microcontrollers can be categorized based on
their architecture, performance, and application focus.
Common subcategories include 8-bit, 16-bit, and 32-bit
microcontrollers, differentiated by their processing power
and memory capacity. 8-bit microcontrollers are typically
used in simple applications like basic control systems and
small devices. 16-bit microcontrollers offer a balance
between performance and complexity, suitable for
medium-scale applications like industrial automation. 32-
bit microcontrollers provide high performance and are
used in complex applications requiring advanced
processing, such as automotive systems and sophisticated
consumer electronics. Each subcategory serves a specific
range of applications, providing tailored solutions for
different performance and complexity needs.

Types of "Embedded - Microcontrollers"

There are various types of embedded microcontrollers,
each designed to meet specific application requirements.
General-purpose microcontrollers are versatile and used in
a wide range of applications, offering a balance of
performance, memory, and peripheral options. Special-
purpose microcontrollers are tailored for specific tasks,
such as automotive controllers, which include features like
built-in motor control peripherals and automotive-grade
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The memory protection unit (MPU) improves system reliability by defining the memory 
attributes (such as read/write access permissions) for different memory regions. It provides 
up to eight different regions and an optional predefined background region.

Owing to its embedded ARM core, the STM32L151xC/C-A and STM32L152xC/C-A devices 
are compatible with all ARM tools and software.

Nested vectored interrupt controller (NVIC)

The ultra-low-power STM32L151xC/C-A and STM32L152xC/C-A devices embed a nested 
vectored interrupt controller able to handle up to 56 maskable interrupt channels (not 
including the 16 interrupt lines of ARM® Cortex®-M3) and 16 priority levels.

• Closely coupled NVIC gives low-latency interrupt processing

• Interrupt entry vector table address passed directly to the core

• Closely coupled NVIC core interface

• Allows early processing of interrupts

• Processing of late arriving, higher-priority interrupts

• Support for tail-chaining

• Processor state automatically saved

• Interrupt entry restored on interrupt exit with no instruction overhead

This hardware block provides flexible interrupt management features with minimal interrupt 
latency.

3.3 Reset and supply management

3.3.1 Power supply schemes

• VDD = 1.65 to 3.6 V: external power supply for I/Os and the internal regulator. Provided 
externally through VDD pins.

• VSSA, VDDA = 1.65 to 3.6 V: external analog power supplies for ADC, reset blocks, RCs 
and PLL (minimum voltage to be applied to VDDA is 1.8 V when the ADC is used). VDDA 
and VSSA must be connected to VDD and VSS, respectively.

3.3.2 Power supply supervisor

The device has an integrated ZEROPOWER power-on reset (POR)/power-down reset 
(PDR) that can be coupled with a brownout reset (BOR) circuitry. 

The device exists in two versions:

• The version with BOR activated at power-on operates between 1.8 V and 3.6 V.

• The other version without BOR operates between 1.65 V and 3.6 V. 

After the VDD threshold is reached (1.65 V or 1.8 V depending on the BOR which is active or 
not at power-on), the option byte loading process starts, either to confirm or modify default 
thresholds, or to disable the BOR permanently: in this case, the VDD min value becomes 
1.65 V (whatever the version, BOR active or not, at power-on).

When BOR is active at power-on, it ensures proper operation starting from 1.8 V whatever 
the power ramp-up phase before it reaches 1.8 V. When BOR is not active at power-up, the 
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power ramp-up should guarantee that 1.65 V is reached on VDD at least 1 ms after it exits 
the POR area.

Five BOR thresholds are available through option bytes, starting from 1.8 V to 3 V. To 
reduce the power consumption in Stop mode, it is possible to automatically switch off the 
internal reference voltage (VREFINT) in Stop mode. The device remains in reset mode when 
VDD is below a specified threshold, VPOR/PDR or VBOR, without the need for any external 
reset circuit.

Note: 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 device features an embedded programmable voltage detector (PVD) that monitors the 
VDD/VDDA power supply and compares it to the VPVD 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 VDD/VDDA drops below the VPVD threshold and/or when 
VDD/VDDA is higher than the VPVD 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.

3.3.3 Voltage regulator

The regulator has three operation modes: main (MR), low-power (LPR) and power down.

• MR is used in Run mode (nominal regulation)

• LPR is used in the Low-power run, Low-power sleep and Stop modes

• 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 32K osc, RCC_CSR).

3.3.4 Boot modes

At startup, boot pins are used to select one of three boot options:

• Boot from Flash memory

• Boot from System memory

• Boot from embedded RAM

The boot loader is located in System memory. It is used to reprogram the Flash memory by 
using USART1, USART2 or USB. See Application note “STM32 microcontroller system 
memory boot mode” (AN2606) for details.
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3.13 Ultra-low-power comparators and reference voltage

The STM32L151xC/C-A and STM32L152xC/C-A devices embed two comparators sharing 
the same current bias and reference voltage. The reference voltage can be internal or 
external (coming from an I/O).

• One comparator with fixed threshold

• One comparator with rail-to-rail inputs, fast or slow mode. The threshold can be one of 
the following:

– DAC output

– External I/O

– Internal reference voltage (VREFINT) or a sub-multiple (1/4, 1/2, 3/4)

Both comparators can wake up from Stop mode, and be combined into a window 
comparator.

The internal reference voltage is available externally via a low-power / low-current output 
buffer (driving current capability of 1 µA typical).

3.14 System configuration controller and routing interface

The system configuration controller provides the capability to remap some alternate 
functions on different I/O ports.

The highly flexible routing interface allows the application firmware to control the routing of 
different I/Os to the TIM2, TIM3 and TIM4 timer input captures. It also controls the routing of 
internal analog signals to ADC1, COMP1 and COMP2 and the internal reference voltage 
VREFINT. 

3.15 Touch sensing

The STM32L151xC/C-A and STM32L152xC/C-A devices provide a simple solution for 
adding capacitive sensing functionality to any application. These devices offer up to 23 
capacitive sensing channels distributed over 10 analog I/O groups. Both software and timer 
capacitive sensing acquisition modes are supported.

Capacitive sensing technology is able to detect the presence of a finger near a sensor which 
is protected from direct touch by a dielectric (glass, plastic...). The capacitive variation 
introduced by the finger (or any conductive object) is measured using a proven 
implementation based on a surface charge transfer acquisition principle. It consists of 
charging the sensor capacitance and then transferring a part of the accumulated charges 
into a sampling capacitor until the voltage across this capacitor has reached a specific 
threshold. The capacitive sensing acquisition only requires few external components to 
operate. This acquisition is managed directly by the GPIOs, timers and analog I/O groups 
(see Section 3.14: System configuration controller and routing interface).

Reliable touch sensing functionality can be quickly and easily implemented using the free 
STM32L1xx STMTouch touch sensing firmware library. 
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Figure 6. STM32L15xRC-A LQFP64 pinout 

1. This figure shows the package top view.
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7 C1 7 2 C8
PC13-

WKUP2
I/O FT PC13 -

WKUP2/ 
RTC_TAMP1/ 

RTC_TS/ 
RTC_OUT

8 D1 8 3 B8
PC14-

OSC32_IN(4) I/O TC PC14 - OSC32_IN

9 E1 9 4 B7
PC15-

OSC32_OUT
I/O TC PC15 - OSC32_OUT

10 D6 - - - PF0 I/O FT PF0 - -

11 D5 - - - PF1 I/O FT PF1 - -

12 D4 - - - PF2 I/O FT PF2 - -

13 E4 - - - PF3 I/O FT PF3 - -

14 F3 - - - PF4 I/O FT PF4 - -

15 F4 - - - PF5 I/O FT PF5 - -

16 F2 10 - - VSS_5 S - VSS_5 - -

17 G2 11 - - VDD_5 S - VDD_5 - -

18 G3 - - - PF6 I/O FT PF6 TIM5_CH1/TIM5_ETR ADC_IN27

19 G4 - - - PF7 I/O FT PF7 TIM5_CH2
ADC_IN28/ 

COMP1_INP

20 H4 - - - PF8 I/O FT PF8 TIM5_CH3
ADC_IN29/ 

COMP1_INP

21 J6 - - - PF9 I/O FT PF9 TIM5_CH4
ADC_IN30/ 

COMP1_INP

22 - - - - PF10 I/O FT PF10 -
ADC_IN31/ 

COMP1_INP

23 F1 12 5 D8
PH0-

OSC_IN(5) I/O TC PH0 - OSC_IN

24 G1 13 6 D7
PH1-

OSC_OUT(5) I/O TC PH1 - OSC_OUT

25 H2 14 7 C7 NRST I/O RST NRST - -

26 H1 15 8 E8 PC0 I/O FT PC0 LCD_SEG18
ADC_IN10/ 

COMP1_INP

Table 8. STM32L151xC/C-A and STM32L152xC/C-A pin definitions (continued)
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Table 17. Current consumption in Run mode, code with data processing running from Flash 

Symbol Parameter Conditions
fHCLK 
[MHz]

Typ
Max

(1) Unit

IDD (Run 

from 

Flash)

Supply current in 
Run mode code 
executed from Flash

fHSE = fHCLK up to 16MHz, 
included fHSE = fHCLK/2 above 
16 MHz (PLL ON)(2)

Range3, 
VCORE=1.2 V 
VOS[1:0]=11

1 290 500

μA2 505 750

4 955 1200

Range2, 
VCORE=1.5 V 
VOS[1:0]=10

4 1.15 1.6

mA

8 2.3 2.9

16 4.25 5.2

Range1, 
VCORE=1.8 V 
VOS[1:0]=01

8 2.65 3.5

16 5.35 6.5

32 10.5 12

HSI clock source (16 MHz)

Range2, 
VCORE=1.5 V 
VOS[1:0]=10

16 4.35 5.2

Range1, 
VCORE=1.8 V 
VOS[1:0]=01

32 10.5 12.3

MSI clock, 65 kHZ
Range3, 
VCORE=1.2 V 
VOS[1:0]=11

0.065 46 130

μAMSI clock, 524 kHZ 0.524 160 250

MSI clock, 4.2 MHZ 4.2 965 1200

1. Guaranteed by characterization results, unless otherwise specified.

2. Oscillator bypassed (HSEBYP = 1 in RCC_CR register).
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Table 18. Current consumption in Run mode, code with data processing running from RAM 

Symbol Parameter Conditions fHCLK Typ Max Unit

IDD (Run 

from RAM)

Supply current in 
Run mode code 
executed from 
RAM

fHSE = fHCLK up to 16 MHz, 
included fHSE = fHCLK/2 above 
16MHz (PLL ON)(1)

Range3, 
VCORE=1.2 V 
VOS[1:0]=11

1 230 470

μA2 415 780

4 800 1200

Range2, 
VCORE=1.5 V 
VOS[1:0]=10

4 0.935 1.5

mA

8 1.9 3

16 3.75 5

Range1, 
VCORE=1.8 V 
VOS[1:0]=01

8 2.25 3.5

16 4.45 5.55

32 9.05 10.9

HSI clock source (16 MHz)

Range2, 
VCORE=1.5 V 
VOS[1:0]=10

16 3.75 4.8

Range1, 
VCORE=1.8 V 
VOS[1:0]=01

32 8.95 11.7

MSI clock, 65 kHZ
Range3, 
VCORE=1.2 V 
VOS[1:0]=11

0.065 43.5 100

μAMSI clock, 524 kHZ 0.524 135 215

MSI clock, 4.2 MHZ 4.2 835 1100

1. Oscillator bypassed (HSEBYP = 1 in RCC_CR register). 
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6.3.5 Wakeup time from low-power mode

The wakeup times given in the following table are measured with the MSI RC oscillator. The 
clock source used to wake up the device depends on the current operating mode:

• Sleep mode: the clock source is the clock that was set before entering Sleep mode

• Stop mode: the clock source is the MSI oscillator in the range configured before 
entering Stop mode

• Standby mode: the clock source is the MSI oscillator running at 2.1 MHz

All timings are derived from tests performed under the conditions summarized in Table 13. 

1. Data based on differential IDD measurement between all peripherals OFF an one peripheral with clock 
enabled, in the following conditions: fHCLK = 32 MHz (range 1), fHCLK = 16 MHz (range 2), fHCLK = 4 MHz 
(range 3), fHCLK = 64kHz (Low-power run/sleep), fAPB1 = fHCLK, fAPB2 = fHCLK, default prescaler value for 
each peripheral. The CPU is in Sleep mode in both cases. No I/O pins toggling.

2. HSI oscillator is OFF for this measure.

3. In Low-power sleep and run mode, the Flash memory must always be in power-down mode.

4. Data based on a differential IDD measurement between ADC in reset configuration and continuous ADC 
conversion (HSI consumption not included).

5. Data based on a differential IDD measurement between DAC in reset configuration and continuous DAC 
conversion of VDD/2. DAC is in buffered mode, output is left floating.

6. Including supply current of internal reference voltage.
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Low-speed external user clock generated from an external source

The characteristics given in the following table result from tests performed using a low-
speed external clock source, and under the conditions summarized in Table 13.

          

Figure 15. Low-speed external clock source AC timing diagram

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

The high-speed external (HSE) clock can be supplied with a 1 to 24 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 28. 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 27. Low-speed external user clock characteristics(1) 

1. Guaranteed by design.

Symbol Parameter Conditions Min Typ Max Unit

fLSE_ext
User external clock source 
frequency

-

1 32.768 1000 kHz

VLSEH
OSC32_IN input pin high level 
voltage

0.7VDD - VDD

V

VLSEL
OSC32_IN input pin low level 
voltage

VSS - 0.3VDD

tw(LSEH)
tw(LSEL)

OSC32_IN high or low time 465 - -

ns
tr(LSE)
tf(LSE)

OSC32_IN rise or fall time - - 10

CIN(LSE) OSC32_IN input capacitance - - 0.6 - pF
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Note: 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 17). 
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.

Caution: 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 the user chooses a resonator with a load capacitance of CL = 6 pF and Cstray = 
2 pF, then CL1 = CL2 = 8 pF.

Figure 17. Typical application with a 32.768 kHz crystal

4.  tSU(LSE) is the startup time measured from the moment it is enabled (by software) to a stabilized 
32.768 kHz oscillation is reached. This value is measured for a standard crystal resonator and it can vary 
significantly with the crystal manufacturer.
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6.3.16 Communications interfaces

I2C interface characteristics

The device I2C interface meets the requirements of the standard I2C communication 
protocol with the following restrictions: SDA and SCL are not “true” open-drain I/O pins. 
When configured as open-drain, the PMOS connected between the I/O pin and VDD is 
disabled, but is still present.

The I2C characteristics are described in Table 47. Refer also to Section 6.3.13: I/O port 
characteristics for more details on the input/output ction characteristics (SDA and SCL).

          

Table 47. I2C characteristics  

Symbol Parameter

Standard mode 
I2C(1)(2)

1. Guaranteed by design.

Fast mode I2C(1)(2)

2. fPCLK1 must be at least 2 MHz to achieve standard mode I²C frequencies. It must be at least 4 MHz to 
achieve fast mode I²C frequencies. It must be a multiple of 10 MHz to reach the 400 kHz maximum I²C fast 
mode clock.

Unit

Min Max Min Max

tw(SCLL) SCL clock low time 4.7 - 1.3 -
µs

tw(SCLH) SCL clock high time 4.0 - 0.6 -

tsu(SDA) SDA setup time 250 - 100 -

ns

th(SDA) SDA data hold time - 3450(3) - 900(3)

3. The maximum Data hold time has only to be met if the interface does not stretch the low period of SCL 
signal.

tr(SDA)
tr(SCL)

SDA and SCL rise time - 1000 - 300

tf(SDA)
tf(SCL)

SDA and SCL fall time - 300 - 300 

th(STA) Start condition hold time 4.0 - 0.6 -

µs
tsu(STA)

Repeated Start condition 
setup time

4.7 - 0.6 -

tsu(STO) Stop condition setup time 4.0 - 0.6 - μs

tw(STO:STA)
Stop to Start condition time 
(bus free)

4.7 - 1.3 - μs

Cb
Capacitive load for each bus 
line

- 400 - 400 pF

tSP

Pulse width of spikes that 
are suppressed by the 
analog filter

0 50(4)

4. The minimum width of the spikes filtered by the analog filter is above tSP(max). 

0 50(4) ns
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Table 56. ADC accuracy(1)(2) 

Symbol Parameter Test conditions Min(3) Typ Max(3) Unit

ET Total unadjusted error

2.4 V ≤  VDDA ≤  3.6 V 
2.4 V ≤  VREF+ ≤  3.6 V 
fADC = 8 MHz, RAIN = 50 Ω 
TA = -40 to 105 ° C

- 2 4

LSB

EO Offset error - 1 2

EG Gain error - 1.5 3.5

ED Differential linearity error - 1 2

EL Integral linearity error - 1.7 3

ENOB Effective number of bits
2.4 V ≤  VDDA ≤  3.6 V 
VDDA = VREF+ 
fADC = 16 MHz, RAIN = 50 Ω 
TA = -40 to 105 ° C 
Finput=10kHz

9.2 10 - bits

SINAD
Signal-to-noise and 
distortion ratio

57.5 62 -

dB
SNR Signal-to-noise ratio 57.5 62 -

THD Total harmonic distortion - -70 -65

ENOB Effective number of bits
1.8 V ≤  VDDA ≤  2.4 V 
VDDA = VREF+ 
fADC = 8 MHz or 4 MHz, RAIN = 50 Ω 
TA = -40 to 105 ° C 
Finput=10kHz

9.2 10 - bits

SINAD
Signal-to-noise and 
distortion ratio

57.5 62 -

dB
SNR Signal-to-noise ratio 57.5 62 -

THD Total harmonic distortion - -70 -65

ET Total unadjusted error

2.4 V ≤  VDDA ≤  3.6 V 
1.8 V ≤  VREF+ ≤  2.4 V 
fADC = 4 MHz, RAIN = 50 Ω 
TA = -40 to 105 ° C

- 4 6.5

LSB

EO Offset error - 2 4

EG Gain error - 4 6

ED Differential linearity error - 1 2

EL Integral linearity error - 1.5 3

ET Total unadjusted error

1.8 V ≤  VDDA ≤  2.4 V 
1.8 V ≤  VREF+ ≤  2.4 V 
fADC = 4 MHz, RAIN = 50 Ω 
TA = -40 to 105 ° C

- 2 3

LSB

EO Offset error - 1 1.5

EG Gain error - 1.5 2

ED Differential linearity error - 1 2

EL Integral linearity error - 1 1.5

1. ADC DC accuracy values are measured after internal calibration.

2. ADC accuracy vs. negative injection current: Injecting a negative current on any analog input pins should be avoided as 
this significantly reduces the accuracy of the conversion being performed on another analog input. It is recommended to 
add a Schottky diode (pin to ground) to analog pins which may potentially inject negative currents.  
Any positive injection current within the limits specified for IINJ(PIN) and ΣIINJ(PIN) in Section 6.3.12 does not affect the ADC 
accuracy.

3. Guaranteed by characterization results.
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7 Package information

In order to meet environmental requirements, ST offers these devices in different grades of 
ECOPACK® packages, depending on their level of environmental compliance. ECOPACK® 
specifications, grade definitions and product status are available at: www.st.com. 
ECOPACK® is an ST trademark.

7.1 LQFP144, 20 x 20 mm, 144-pin low-profile quad flat package 
information

Figure 31. LQFP144, 20 x 20 mm, 144-pin low-profile quad flat package outline

1. Drawing is not to scale.
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Figure 32. LQFP144, 20 x 20 mm, 144-pin low-profile quad flat package
recommended footprint

1. Dimensions are in millimeters.

Marking of engineering samples

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

Figure 33. LQFP144, 20 x 20 mm, 144-pin low-profile quad flat package top view 
example 

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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7.2 LQFP100, 14 x 14 mm, 100-pin low-profile quad flat package 
information

Figure 34. LQFP100, 14 x 14 mm, 100-pin low-profile quad flat package outline

1. Drawing is not to scale.

          

Table 66. LQPF100, 14 x 14 mm, 100-pin low-profile quad flat package mechanical 
data 

Symbol
millimeters inches(1)

Min Typ Max Min Typ Max

A - - 1.600 - - 0.0630

A1 0.050 - 0.150 0.0020 - 0.0059

A2 1.350 1.400 1.450 0.0531 0.0551 0.0571

b 0.170 0.220 0.270 0.0067 0.0087 0.0106

c 0.090 - 0.200 0.0035 - 0.0079

D 15.800 16.000 16.200 0.6220 0.6299 0.6378

D1 13.800 14.000 14.200 0.5433 0.5512 0.5591

D3 - 12.000 - - 0.4724 -

E 15.800 16.000 16.200 0.6220 0.6299 0.6378

E1 13.800 14.000 14.200 0.5433 0.5512 0.5591
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Figure 38. LQFP64, 10 x 10 mm, 64-pin low-profile quad flat package
recommended footprint

1. Dimensions are in millimeters.

E3 - 7.500 - - 0.2953 -

e - 0.500 - - 0.0197 -

K 0° 3.5° 7° 0° 3.5° 7°

L 0.450 0.600 0.750 0.0177 0.0236 0.0295

L1 - 1.000 - - 0.0394 -

ccc - - 0.080 - - 0.0031

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

Table 67. LQFP64, 10 x 10 mm 64-pin low-profile quad flat package mechanical data 
(continued)

Symbol
millimeters inches(1)

Min Typ Max Min Typ Max



DocID026119 Rev 6 125/134

STM32L151xC/C-A STM32L152xC/C-A Package information

133

Marking of engineering samples

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

Figure 42. UFBGA132, 7 x 7 mm, 132-ball ultra thin, fine-pitch ball grid array package
top view example

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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7.5 WLCSP64, 0.4 mm pitch wafer level chip scale package 
information

Figure 43. WLCSP64, 0.4 mm pitch wafer level chip scale package outline

1. Drawing is not to scale.

          

Table 69. WLCSP64, 0.4 mm pitch wafer level chip scale package mechanical 
data 

Symbol
millimeters inches(1)

Min Typ Max Min Typ Max

A 0.540 0.570 0.600 0.0205 0.0224 0.0236

A1 - 0.190 - - 0.0075 -

A2 - 0.380 - - 0.0150 -
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Figure 46. Thermal resistance suffix 6 

Figure 47. Thermal resistance suffix 7   

7.6.1 Reference document

JESD51-2 Integrated Circuits Thermal Test Method Environment Conditions - Natural 
Convection (Still Air). Available from www.jedec.org.
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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.
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