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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

Details

Product Status Active

Core Processor ARM® Cortex®-M3

Core Size 32-Bit Single-Core

Speed 24MHz

Connectivity I²C, IrDA, LINbus, SPI, UART/USART

Peripherals DMA, PDR, POR, PVD, PWM, Temp Sensor, WDT

Number of I/O 37

Program Memory Size 128KB (128K x 8)

Program Memory Type FLASH

EEPROM Size -

RAM Size 8K x 8

Voltage - Supply (Vcc/Vdd) 2V ~ 3.6V

Data Converters A/D 10x12b; D/A 2x12b

Oscillator Type Internal

Operating Temperature -40°C ~ 105°C (TA)

Mounting Type Surface Mount

Package / Case 48-LQFP

Supplier Device Package 48-LQFP (7x7)

Purchase URL https://www.e-xfl.com/product-detail/stmicroelectronics/stm32f100cbt7b

Email: info@E-XFL.COM Address: Room A, 16/F, Full Win Commercial Centre, 573 Nathan Road, Mongkok, Hong Kong

https://www.e-xfl.com/product/pdf/stm32f100cbt7b-4394364
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


Description STM32F100x4, STM32F100x6, STM32F100x8, STM32F100xB

10/96 DocID16455 Rev 9

2 Description

The STM32F100x4, STM32F100x6, STM32F100x8 and STM32F100xB microcontrollers 
incorporate the high-performance ARM® Cortex®-M3 32-bit RISC core operating at a 24 
MHz frequency, high-speed embedded memories (Flash memory up to 128 Kbytes and 
SRAM up to 8 Kbytes), and an extensive range of enhanced peripherals and I/Os connected 
to two APB buses. All devices offer standard communication interfaces (up to two I2Cs, two 
SPIs, one HDMI CEC, and up to three USARTs), one 12-bit ADC, two 12-bit DACs, up to six 
general-purpose 16-bit timers and an advanced-control PWM timer.

The STM32F100xx low- and medium-density devices operate in the – 40 to + 85 °C and  
– 40 to + 105 °C temperature ranges, from a 2.0 to 3.6 V power supply. 

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

These microcontrollers include devices in three different packages ranging from 48 pins to 
100 pins. Depending on the device chosen, different sets of peripherals are included.

These features make these microcontrollers suitable for a wide range of applications such 
as application control and user interfaces, medical and hand-held equipment, PC and 
gaming peripherals, GPS platforms, industrial applications, PLCs, inverters, printers, 
scanners, alarm systems, video intercoms, and HVACs.
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2.1 Device overview

The description below gives an overview of the complete range of peripherals proposed in 
this family.

Figure 1 shows the general block diagram of the device family.

           

Table 2. STM32F100xx features and peripheral counts

Peripheral STM32F100Cx STM32F100Rx STM32F100Vx

Flash - Kbytes 16 32 64 128 16 32 64 128 64 128

SRAM - Kbytes 4 4 8 8 4 4 8 8 8 8

Timers
Advanced-control 1 1 1 1 1

General-purpose 5(1) 6 5(1) 6 6

Communication 
interfaces

SPI 1(2) 2 1(2) 2 2

I2C 1(3) 2 1(3) 2 2

USART 2(4) 3 2(4) 3 3

CEC 1

12-bit synchronized ADC

number of channels

1

10 channels

1

16 channels

1

16 channels

GPIOs 37 51 80

12-bit DAC

Number of channels

2

2

CPU frequency 24 MHz

Operating voltage 2.0 to 3.6 V

Operating temperatures
Ambient operating temperature: –40 to +85 °C /–40 to +105 °C (see Table 8)

Junction temperature: –40 to +125 °C (see Table 8)

Packages LQFP48 LQFP64, TFBGA64 LQFP100

1. TIM4 not present.

2. SPI2 is not present.

3. I2C2 is not present.

4. USART3 is not present.
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Advanced-control timer (TIM1)

The advanced-control timer (TIM1) can be seen as a three-phase PWM multiplexed on 6 
channels. It has complementary PWM outputs with programmable inserted dead times. It 
can also be seen as a complete general-purpose timer. The 4 independent channels can be 
used for:

• Input capture

• Output compare

• PWM generation (edge or center-aligned modes)

• One-pulse mode output

If configured as a standard 16-bit timer, it has the same features as the TIMx timer. If 
configured as the 16-bit PWM generator, it has full modulation capability (0-100%). 

The counter can be frozen in debug mode.

Many features are shared with those of the standard TIM timers which have the same 
architecture. The advanced control timer can therefore work together with the TIM timers via 
the Timer Link feature for synchronization or event chaining. 

General-purpose timers (TIM2, TIM3, TIM4, TIM15, TIM16 & TIM17)

There are six synchronizable general-purpose timers embedded in the STM32F100xx 
devices (see Table 3 for differences). Each general-purpose timers can be used to generate 
PWM outputs, or as simple time base.

TIM2, TIM3, TIM4

STM32F100xx devices feature three synchronizable 4-channels general-purpose timers. 
These timers are based on a 16-bit auto-reload up/downcounter and a 16-bit prescaler. 
They feature 4 independent channels each for input capture/output compare, PWM or one-
pulse mode output. This gives up to 12 input captures/output compares/PWMs on the 
largest packages.

The TIM2, TIM3, TIM4 general-purpose timers can work together or with the TIM1 
advanced-control timer via the Timer Link feature for synchronization or event chaining.

TIM2, TIM3, TIM4 all have independent DMA request generation.

These timers are capable of handling quadrature (incremental) encoder signals and the 
digital outputs from 1 to 3 hall-effect sensors.

Their counters can be frozen in debug mode.

TIM15, TIM16 and TIM17

These timers are based on a 16-bit auto-reload upcounter and a 16-bit prescaler. 

TIM15 has two independent channels, whereas TIM16 and TIM17 feature one single 
channel for input capture/output compare, PWM or one-pulse mode output. 

The TIM15, TIM16 and TIM17 timers can work together, and TIM15 can also operate with 
TIM1 via the Timer Link feature for synchronization or event chaining.

TIM15 can be synchronized with TIM16 and TIM17.

TIM15, TIM16, and TIM17 have a complementary output with dead-time generation and 
independent DMA request generation
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9 4 B1 4 PC15-OSC32_OUT(5) I/O - PC15(6) OSC32_OUT -

10 - - - VSS_5 S - VSS_5 - -

11 - - - VDD_5 S - VDD_5 - -

12 5 C1 5 OSC_IN I - OSC_IN - PD0(7)

13 6 D1 6 OSC_OUT O - OSC_OUT - PD1(7)

14 7 E1 7 NRST I/O - NRST - -

15 8 E3 - PC0 I/O - PC0 ADC1_IN10 -

16 9 E2 - PC1 I/O - PC1 ADC1_IN11 -

17 10 F2 - PC2 I/O - PC2 ADC1_IN12 -

18 11 -(8) - PC3 I/O - PC3 ADC1_IN13 -

19 12 F1 8 VSSA S - VSSA - -

20 - - - VREF- S - VREF- - -

21 - G1 - VREF+ S - VREF+ - -

22 13 H1 9 VDDA S - VDDA - -

23 14 G2 10 PA0-WKUP I/O - PA0
WKUP / USART2_CTS(12)/ 

ADC1_IN0 / 
TIM2_CH1_ETR(12)

-

24 15 H2 11 PA1 I/O - PA1
USART2_RTS(12)/ 

ADC1_IN1 / TIM2_CH2(12) -

25 16 F3 12 PA2 I/O - PA2
USART2_TX(12)/ 

ADC1_IN2 / TIM2_CH3(12)/ 
TIM15_CH1(12)

-

26 17 G3 13 PA3 I/O - PA3
USART2_RX(12)/ 

ADC1_IN3 / TIM2_CH4(12) 
/ TIM15_CH2(12)

-

27 18 C2 - VSS_4 S - VSS_4 - -

28 19 D2 - VDD_4 S - VDD_4 - -

29 20 H3 14 PA4 I/O - PA4
SPI1_NSS(12)/ADC1_IN4

USART2_CK(12) / 
DAC1_OUT

-

30 21 F4 15 PA5 I/O - PA5
SPI1_SCK(12)/ADC1_IN5 / 

DAC2_OUT
-

31 22 G4 16 PA6 I/O - PA6
SPI1_MISO(12)/ADC1_IN6 / 

TIM3_CH1(12)
TIM1_BKIN / 
TIM16_CH1

32 23 H4 17 PA7 I/O - PA7
SPI1_MOSI(12)/ADC1_IN7 / 

TIM3_CH2(12)
TIM1_CH1N 
/ TIM17_CH1

Table 4. Low & medium-density STM32F100xx pin definitions (continued)

Pins

Pin name

Ty
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)
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/ O
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ev
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l(2

)

Main 
function(3)

(after reset)

Alternate functions(3)(4)
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F
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F
P

48

Default Remap
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1. I = input, O = output, S = supply, HiZ= high impedance.

2. FT= 5 V tolerant.

3. Function availability depends on the chosen device. For devices having reduced peripheral counts, it is always the lower 
number of peripherals that is included. For example, if a device has only one SPI, two USARTs and two timers, they will be 
called SPI1, USART1 & USART2 and TIM2 & TIM 3, respectively. Refer to Table 2 on page 11.

4. If several peripherals share the same I/O pin, to avoid conflict between these alternate functions only one peripheral should 
be enabled at a time through the peripheral clock enable bit (in the corresponding RCC peripheral clock enable register).

5. PC13, PC14 and PC15 are supplied through the power switch and since the switch only sinks a limited amount of current 
(3 mA), the use of GPIOs PC13 to PC15 in output mode is restricted: the speed should not exceed 2 MHz with a maximum 
load of 30 pF and these IOs must not be used as a current source (e.g. to drive an LED).

6. Main function after the first backup domain power-up. Later on, it depends on the contents of the Backup registers even 
after reset (because these registers are not reset by the main reset). For details on how to manage these IOs, refer to the 
Battery backup domain and BKP register description sections in the STM32F10xxx reference manual, available from the 
STMicroelectronics website: www.st.com.

7. The pins number 2 and 3 in the VFQFPN36 package, 5 and 6 in the LQFP48 and LQFP64 packages and C1 and C2 in the 
TFBGA64 package are configured as OSC_IN/OSC_OUT after reset, however the functionality of PD0 and PD1 can be 
remapped by software on these pins. For more details, refer to the Alternate function I/O and debug configuration section in 
the STM32F10xxx reference manual.

8. Unlike in the LQFP64 package, there is no PC3 in the TFBGA64 package. The VREF+ functionality is provided instead.

9. I2C2 is not present on low-density value line devices.

10. SPI2 is not present on low-density value line devices.

11. TIM4 is not present on low-density value line devices.

12. This alternate function can be remapped by software to some other port pins (if available on the used package). For more 
details, refer to the Alternate function I/O and debug configuration section in the STM32F10xxx reference manual, available 
from the STMicroelectronics website: www.st.com.
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5.1.6 Power supply scheme

Figure 10. Power supply scheme

Caution: In Figure 10, the 4.7 µF capacitor must be connected to VDD3.

Figure 8. Pin loading conditions Figure 9. Pin input voltage

ai14123b

C = 50 pF

STM32F10xxx pin

ai14124b

STM32F10xxx pin

VIN
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5.1.7 Current consumption measurement

Figure 11. Current consumption measurement scheme

5.2 Absolute maximum ratings

Stresses above the absolute maximum ratings listed in Table 5: Voltage characteristics, 
Table 6: Current characteristics, and Table 7: Thermal characteristics may cause permanent 
damage to the device. These are stress ratings only and functional operation of the device 
at these conditions is not implied. Exposure to maximum rating conditions for extended 
periods may affect device reliability.

           

ai14126

VBAT

VDD

VDDA

IDD_VBAT

IDD

Table 5. Voltage characteristics

Symbol Ratings Min Max Unit

VDD − VSS
External main supply voltage (including 
VDDA and VDD)(1)

1. All main power (VDD, VDDA) and ground (VSS, VSSA) pins must always be connected to the external power 
supply, in the permitted range.

–0.3 4.0

V

VIN
(2)

2. VIN maximum must always be respected. Refer to Table 6: Current characteristics for the maximum 
allowed injected current values. 

Input voltage on five volt tolerant pin VSS − 0.3 VDD + 4.0

Input voltage on any other pin VSS − 0.3 4.0

|ΔVDDx| Variations between different VDD power pins - 50

mV
|VSSX − VSS|

Variations between all the different ground 
pins

- 50

VESD(HBM)
Electrostatic discharge voltage (human body 
model)

see Section 5.3.11: Absolute 
maximum ratings (electrical 

sensitivity)
-
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Note: It is recommended to power VDD and VDDA from the same source. A maximum difference of 
300 mV between VDD and VDDA can be tolerated during power-up and operation.

5.3.2 Operating conditions at power-up / power-down

Subject to general operating conditions for TA.

          

5.3.3 Embedded reset and power control block characteristics

The parameters given in Table 10 are derived from tests performed under the ambient 
temperature and VDD supply voltage conditions summarized in Table 8.

PD

Power dissipation at TA = 
85 °C for suffix 6 or TA = 
105 °C for suffix 7(2)

LQFP100 - 434

mW
LQFP64 - 444

TFBGA64 - 308

LQFP48 - 363

TA 

Ambient temperature for 6 
suffix version

Maximum power dissipation –40 85
°C

Low power dissipation(3) –40 105

Ambient temperature for 7 
suffix version

Maximum power dissipation –40 105
°C

Low power dissipation(3) –40 125

TJ Junction temperature range
6 suffix version –40 105

°C
7 suffix version –40 125

1. When the ADC is used, refer to Table 42: ADC characteristics.

2. If TA is lower, higher PD values are allowed as long as TJ does not exceed TJmax (see Table 6.5: Thermal 
characteristics on page 89).

3. In low power dissipation state, TA can be extended to this range as long as TJ does not exceed TJmax (see 
Table 6.5: Thermal characteristics on page 89).

Table 8. General operating conditions (continued)

Symbol Parameter  Conditions Min Max Unit

Table 9. Operating conditions at power-up / power-down

Symbol Parameter Min Max Unit

tVDD

VDD rise time rate 0 ∞
µs/V

VDD fall time rate 20 ∞
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Table 12. Maximum current consumption in Run mode, code with data processing
running from Flash

Symbol Parameter Conditions fHCLK

Max(1)

1. Guaranteed by characterization results.

Unit
TA = 85 °C TA = 105 °C

IDD

Supply 
current in 
Run mode

External clock (2), all 
peripherals enabled

2. External clock is 8 MHz and PLL is on when fHCLK > 8 MHz.

24 MHz 15.4 15.7

mA

16 MHz 11 11.5

8 MHz 6.7 6.9

External clock(2), all 
peripherals disabled

24 MHz 10.3 10.5

16 MHz 7.8 8.1

8 MHz 5.1 5.3

Table 13. Maximum current consumption in Run mode, code with data processing
running from RAM

Symbol Parameter Conditions fHCLK

Max(1)

1. Guaranteed by characterization, tested in production at VDD max, fHCLK max.

Unit
TA = 85 °C TA = 105 °C

IDD
Supply current 
in Run mode

External clock (2), all 
peripherals enabled

2. External clock is 8 MHz and PLL is on when fHCLK > 8 MHz.

24 MHz 14.5 15

mA

16 MHz 10 10.5

8 MHz 6 6.3

External clock(2) all 
peripherals disabled

24MHz 9.3 9.7

16 MHz 6.8 7.2

8 MHz 4.4 4.7
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Figure 12. Maximum current consumption in Run mode versus frequency (at 3.6 V) -
code with data processing running from RAM, peripherals enabled

Figure 13. Maximum current consumption in Run mode versus frequency (at 3.6 V) -
code with data processing running from RAM, peripherals disabled

          

Table 14. Maximum current consumption in Sleep mode, code running from Flash or 
RAM 

Symbol Parameter Conditions fHCLK

Max(1)

1. Guaranteed by characterization, tested in production at VDD max and fHCLK max with peripherals enabled.

Unit
TA = 85 °C TA = 105 °C

IDD
Supply current 
in Sleep mode

External clock(2) all 
peripherals enabled

2. External clock is 8 MHz and PLL is on when fHCLK > 8 MHz.

24 MHz 9.6 10

mA

16 MHz 7.1 7.5

8 MHz 4.5 4.8

External clock(2), all 
peripherals disabled

24 MHz 3.8 4

16 MHz 3.3 3.5

8 MHz 2.7 3
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Low-speed external user clock generated from an external source

The characteristics given in Table 20 result from tests performed using an low-speed 
external clock source, and under the ambient temperature and supply voltage conditions 
summarized in Table 8.

          

Figure 19. 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 4 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 21. 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 20. Low-speed external user clock characteristics

Symbol Parameter Conditions Min Typ Max Unit

fLSE_ext
User external clock source 
frequency(1)

1. Guaranteed by design.

-

- 32.768 1000 kHz

VLSEH
OSC32_IN input pin high level 
voltage(1) 0.7VDD - VDD

V

VLSEL
OSC32_IN input pin low level 
voltage(1) VSS - 0.3VDD

tw(LSEH)
tw(LSEL)

OSC32_IN high or low time(1) 450 - -

ns
tr(LSE)
tf(LSE)

OSC32_IN rise or fall time(1) - - 50

Cin(LSE) OSC32_IN input capacitance(1) - 5 - pF

DuCy(LSE) Duty cycle(1) 30 - 70 %

IL OSC32_IN Input leakage current VSS ≤ VIN ≤ VDD - - ±1 µA
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Output voltage levels

Unless otherwise specified, the parameters given in Table 35 are derived from tests 
performed under the ambient temperature and VDD supply voltage conditions summarized 
in Table 8. All I/Os are CMOS and TTL compliant.

          

Table 35. Output voltage characteristics  

Symbol Parameter Conditions Min Max Unit

VOL
(1)

1. The IIO current sunk by the device must always respect the absolute maximum rating specified in Table 6 
and the sum of IIO (I/O ports and control pins) must not exceed IVSS.

Output Low level voltage for an I/O pin 
when 8 pins are sunk at the same time CMOS port(2)

IIO = +8 mA,
2.7 V < VDD < 3.6 V

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

- 0.4

V

VOH
(3)

3. The IIO current sourced by the device must always respect the absolute maximum rating specified in 
Table 6 and the sum of IIO (I/O ports and control pins) must not exceed IVDD.

Output High level voltage for an I/O pin 
when 8 pins are sourced at the same time

VDD–0.4 -

VOL
(1) Output low level voltage for an I/O pin 

when 8 pins are sunk at the same time TTL port(2)

IIO = +8 mA

2.7 V < VDD < 3.6 V

- 0.4

V

VOH
(3) Output high level voltage for an I/O pin 

when 8 pins are sourced at the same time
2.4 -

VOL
(1) Output low level voltage for an I/O pin 

when 8 pins are sunk at the same time IIO = +20 mA(4)

2.7 V < VDD < 3.6 V

4. Based on characterization data, not tested in production.

- 1.3

V

VOH 
(3) Output high level voltage for an I/O pin 

when 8 pins are sourced at the same time 
VDD–1.3 -

VOL
(1) Output low level voltage for an I/O pin 

when 8 pins are sunk at the same time IIO = +6 mA(4)

2 V < VDD < 2.7 V

- 0.4

V

VOH
(3) Output high level voltage for an I/O pin 

when 8 pins are sourced at the same time 
VDD–0.4 -
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Figure 29. SPI timing diagram - slave mode and CPHA = 0

Figure 30. SPI timing diagram - slave mode and CPHA = 1(1)

1. Measurement points are done at CMOS levels: 0.3VDD and 0.7VDD.

ai14134c
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Equation 1: RAIN max formula:

The above formula (Equation 1) is used to determine the maximum external impedance allowed for an 
error below 1/4 of LSB. Here N = 12 (from 12-bit resolution).

Table 42. ADC characteristics 

Symbol Parameter  Conditions Min Typ Max Unit

VDDA Power supply - 2.4 - 3.6 V

VREF+ Positive reference voltage - 2.4 - VDDA V

IVREF
Current on the VREF input 
pin

- - 160(1) 220(1) µA

fADC ADC clock frequency - 0.6 - 12 MHz

fS
(2) Sampling rate - 0.05 - 1 MHz

fTRIG
(2) External trigger frequency

fADC = 12 MHz - - 705 kHz

- - - 17 1/fADC

VAIN
(3) Conversion voltage range -

0 (VSSA tied to 
ground)

- VREF+ V

RAIN
(2) External input impedance

See Equation 1 and 
Table 43 for details

- - 50 κΩ

RADC
(2) Sampling switch resistance - - - 1 κΩ

CADC
(2) Internal sample and hold 

capacitor
- - - 8 pF

tCAL
(2) Calibration time

fADC = 12 MHz 6.9 µs

- 83 1/fADC

tlat
(2) Injection trigger conversion 

latency

fADC = 12 MHz - - 0.25 µs

- - - 3(4) 1/fADC

tlatr
(2) Regular trigger conversion 

latency

fADC = 12 MHz - - 0.166 µs

- - - 2(4) 1/fADC

tS
(2) Sampling time fADC = 12 MHz

0.125 - 20.0 µs

1.5 - 239.5 1/fADC

tSTAB
(2) Power-up time - 0 0 1 µs

tCONV
(2) Total conversion time 

(including sampling time)

fADC = 12 MHz 1.17 - 21 µs

-
14 to 252 (tS for sampling +12.5 for 
successive approximation)

1/fADC

1. Based on characterization results, not tested in production.

2. Guaranteed by design.

3. VREF+ can be internally connected to VDDA and VREF- can be internally connected to VSSA, depending on the package. 
Refer to Table 4: Low & medium-density STM32F100xx pin definitions and Figure 6 for further details.

4. For external triggers, a delay of 1/fPCLK2 must be added to the latency specified in Table 42.
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Figure 32. ADC accuracy characteristics

Figure 33. Typical connection diagram using the ADC

1. Refer to Table 42 for the values of RAIN, RADC and CADC.

2. Cparasitic represents the capacitance of the PCB (dependent on soldering and PCB layout quality) plus the 
pad capacitance (roughly 7 pF). A high Cparasitic value will downgrade conversion accuracy. To remedy 
this, fADC should be reduced.

General PCB design guidelines

Power supply decoupling should be performed as shown in Figure 34 or Figure 35, 
depending on whether VREF+ is connected to VDDA or not. The 10 nF capacitors should be 
ceramic (good quality). They should be placed them as close as possible to the chip.

EO

EG

1 LSBIDEAL

(1) Example of an actual transfer curve
(2) The ideal transfer curve
(3) End point correlation line

ET=Total Unadjusted Error: maximum deviation
between the actual and the ideal transfer curves.
EO=Offset Error: deviation between the first actual
transition and the first ideal one.
EG=Gain Error: deviation between the last ideal
transition and the last actual one.
ED=Differential Linearity Error: maximum deviation
between actual steps and the ideal one.
EL=Integral Linearity Error: maximum deviation
between any actual transition and the end point
correlation line.
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5.3.19 Temperature sensor characteristics

          

Table 47. TS characteristics

Symbol Parameter Min Typ Max Unit

TL
(1) VSENSE linearity with temperature - ±1 ±2 °C

Avg_Slope(1) Average slope 4.0 4.3 4.6 mV/°C

V25
(1) Voltage at 25°C 1.32 1.41 1.50 V

tSTART
(2) Startup time 4 - 10 µs

TS_temp
(3)(2) ADC sampling time when reading the temperature - - 17.1 µs

1. Guaranteed by characterization results.

2. Guaranteed by design.

3. Shortest sampling time can be determined in the application by multiple iterations.
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Table 48. LQPF100 - 100-pin, 14 x 14 mm low-profile quad flat package 
mechanical data 

Symbol
millimeters inches(1)

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

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

E3 - 12.000 - - 0.4724 -

e - 0.500 - - 0.0197 -

L 0.450 0.600 0.750 0.0177 0.0236 0.0295

L1 - 1.000 - - 0.0394 -

k 0.0° 3.5° 7.0° 0.0° 3.5° 7.0°

ccc - - 0.080 - - 0.0031
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6.2 LQFP64 package information

Figure 40.LQFP64 – 10 x 10 mm 64 pin low-profile quad flat package outline

1. Drawing is not in scale.

          

Table 49. LQFP64 - 64-pin, 10 x 10 mm 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 - 12.000 - - 0.4724 -

D1 - 10.000 - - 0.3937 -

D3 - 7.500 - - 0.2953 -

E - 12.000 - - 0.4724 -

E1 - 10.000 - - 0.3937 -

E3 - 7.500 - - 0.2953 -
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6.3 TFBGA64 package information

Figure 43. TFBGA64 – 64-ball, 5 x 5 mm, 0.5 mm pitch thin profile fine pitch ball grid 
array 

package outline

1. Drawing is not to scale.

          

Table 50. TFBGA64 – 64-ball, 5 x 5 mm, 0.5 mm pitch, thin profile fine pitch ball
grid array package mechanical data

Symbol
millimeters inches(1)

Min Typ Max Min Typ Max

A - - 1.200 - - 0.0472

A1 0.150 - - 0.0059 - -

A2 - 0.200 - - 0.0079 -

A4 - - 0.600 - - 0.0236

b 0.250 0.300 0.350 0.0098 0.0118 0.0138

D 4.850 5.000 5.150 0.1909 0.1969 0.2028

D1 - 3.500 - - 0.1378 -

E 4.850 5.000 5.150 0.1909 0.1969 0.2028
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Figure 44. TFBGA64 – 64-ball, 5 x 5 mm, 0.5 mm pitch, thin profile fine pitch ball
grid array, recommended footprint

          

E1 - 3.500 - - 0.1378 -

e - 0.500 - - 0.0197 -

F - 0.750 - - 0.0295 -

ddd - - 0.080 - - 0.0031

eee - - 0.150 - - 0.0059

fff - - 0.050 - - 0.0020

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

Table 51. TFBGA64 recommended PCB design rules (0.5 mm pitch BGA) 

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 1.125 mm

Pad trace width 0.100 mm

Table 50. TFBGA64 – 64-ball, 5 x 5 mm, 0.5 mm pitch, thin profile fine pitch ball
grid array package mechanical data

Symbol
millimeters inches(1)

Min Typ Max Min Typ Max


