STMicroelectronics - STM32F100RDT6B Datasheet

Details

Product Status

Core Processor

Core Size

Speed

Connectivity

Peripherals

Number of I/O

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

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"

Active

ARM® Cortex®-M3

32-Bit Single-Core

24MHz

12C, IrDA, LINbus, SPI, UART/USART
DMA, PDR, POR, PVD, PWM, Temp Sensor, WDT
51

384KB (384K x 8)

FLASH

32K x 8

2V ~ 3.6V

A/D 16x12b; D/A 2x12b

Internal

-40°C ~ 85°C (TA)

Surface Mount

64-LQFP

64-LQFP (10x10)

https://www.e-xfl.com/product-detail/stmicroelectronics/stm32f100rdt6b

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



https://www.e-xfl.com/product/pdf/stm32f100rdt6b-4394607
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

STM32F100xC, STM32F100xD, STM32F100xE Description

2.2.22

2.2.23

2.2.24

2.2.25

3

HDMI (high-definition multimedia interface) consumer
electronics control (CEC)

The STM32F100xx value line embeds a HDMI-CEC controller that provides hardware
support of consumer electronics control (CEC) (Appendix supplement 1 to the HDMI
standard).

This protocol provides high-level control functions between all audiovisual products in an
environment. It is specified to operate at low speeds with minimum processing and memory
overhead.

GPIOs (general-purpose inputs/outputs)

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. All GPIOs are high current
capable.

The 1/Os alternate function configuration can be locked if needed following a specific
sequence in order to avoid spurious writing to the 1/Os registers.

Remap capability

This feature allows the use of a maximum number of peripherals in a given application.
Indeed, alternate functions are available not only on the default pins but also on other
specific pins onto which they are remappable. This has the advantage of making board
design and port usage much more flexible.

For details refer to Table 4: High-density STM32F100xx pin definitions; it shows the list of
remappable alternate functions and the pins onto which they can be remapped. See the
STM32F100xx reference manual for software considerations.

ADC (analog-to-digital converter)

The 12-bit analog to digital converter has up to 16 external channels and performs
conversions in single-shot or scan modes. 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.

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 noninverting configuration.
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STM32F100xC, STM32F100xD, STM32F100xE

Pinouts and pin descriptions

Table 4. High-density STM32F100xx pin definitions (continued)

Pins Alternate functions®
N
s |3 Main
I |33 Pin name g E; function®
o | a | & P | o | (after reset) Default Remap
g | g |9 =
| -
SPI1_NSs@)
40 | 29 | 20 PA4 /o | - PA4 USART2_CK®) -
DAC_OUT1/ADC_IN4
SPI1_scK®)
41 |30 | 21 PA5 o | - PA5 DAC. OUTZ/ADC_ IN5 -
SPI1_MISO®)
42 | 31|22 PAG o | - PAG ADC_IN6 / TIM1_BKIN /
TIM3 CH1® TIM16_CH1
SPI1_MOSI®)
43 | 32|23 PA7 o | - PA7 ADC_IN7 / TIMT_CH1N/
TIM3 CH2®) TIM17_CH1
44 | 33| 24 PC4 o | - PC4 ADC_IN14 / TIM12_CH1 -
45 | 34 | 25 PC5 o | - PC5 ADC_IN15/ TIM12_CH?2 -
ADC_IN8/TIM3_CH3 TIM1_CH2N /
46 | 35 | 26 PBO o | - PBO TIMT3. CH1
] ®) TIM1_CH3N /
47 | 36 | 27 PB1 /0 PB1 ADC_IN9/TIM3_CH4 TIMT4. CH1
48 | 37 | 28 PB2 /O | FT | PB2/BOOT1 - -
49 | - | - PF11 /0 | FT PF11 - -
50 | - | - PF12 /0 | FT PF12 FSMC_A6 -
St - | - Vss 6 S| - Vss 6 - -
52 | - | - Voo _6 S| - Vbp 6 - 3
53 | - | - PF13 /0 | FT PF13 FSMC_A7 -
54 | - | - PF14 /0 | FT PF14 FSMC_A8 -
55 | - | - PF15 /0 | FT PF15 FSMC_A9 -
56 | - | - PGO /O | FT PGO FSMC_A10 -
57 | - | - PG1 /0 | FT PG1 FSMC_A11 -
58 | 38| - PE7 /O | FT PE7 FSMC_D4 TIM1_ETR
59 | 39| - PES /O | FT PES FSMC_D5 TIM1_CH1N
60 |40 | - PE9 /0 | FT PE9 FSMC_D6 TIM1_CH1
61 | - | - Vss_7 S| - Vss_7 - -
62 | - | - Vbp_7 S| - Vbp_7 - -
63 | 41| - PE10 /O | FT PE10 FSMC_D7 TIM1_CH2N
64 |42 | - PE11 /O | FT PE11 FSMC_D8 TIM1_CH2
65 | 43 | - PE12 /0 | FT PE12 FSMC_D9 TIM1_CH3N
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Electrical characteristics

5.1.7

5.2

3

Current consumption measurement

Figure 10. Current consumption measurement scheme
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Absolute maximum ratings

Stresses above the absolute maximum ratings listed in Table 6: Voltage characteristics,

Table 7: Current characteristics, and Table 8: 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.

Table 6. Voltage characteristics

Symbol Ratings Min Max Unit
External main supply voltage (including
Vpp -V -0.3 4.0
DD 7SS | Vppaand Vpp)
v @ Input voltage on five volt tolerant pin Vgg-0.3 Vpp +4.0 v
IN
Input voltage on any other pin Vggs-0.3 4.0
[AVppy| | Variations between different Vpp power pins - 50
Variations between all the different ground mV
IVssx —Vssl | 9 - 50
pins
Electrostatic discharge voltage (human body see Sect/on 5'.3' 12:Absol_ute
VEsD(HBM) model) maximum ratings (electrical -
sensitivity)

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

2. V,y maximum must always be respected. Refer to Table 7: Current characteristics for the maximum

allowed injected current values.

DoclD15081 Rev 10

37/106
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5.34

5.3.5

3

Embedded reference voltage

The parameters given in Table 12 are derived from tests performed under the ambient
temperature and Vpp supply voltage conditions summarized in Table 9.

Table 12. Embedded internal reference voltage

Symbol Parameter Conditions Min | Typ | Max Unit

—40°C<Tp<+105°C | 1.16 |1.20 |1.26 Vv
—40°C<Tp<+85°C 1.16 (1.20 [1.24 Vv

VrerinT | Internal reference voltage

ADC sampling time when

TS_\,reﬁnt“) reading the internal - - |51 17.1@ us
reference voltage
Internal reference voltage
VRER|NT(2) spread over the temperature Vpp =3V 10 mV - - 10 mV
range
Tcoeff(z) Temperature coefficient - - - 100 ppm/°C

1. Shortest sampling time can be determined in the application by multiple iterations.

2. Guaranteed by design, not tested in production.

Supply current characteristics

The current consumption is a function of several parameters and factors such as the
operating voltage, ambient temperature, I/O pin loading, device software configuration,
operating frequencies, I/O pin switching rate, program location in memory and executed
binary code.

The current consumption is measured as described in Figure 10: 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.

Maximum current consumption

The MCU is placed under the following conditions:

e AllI/O pins are in input mode with a static value at Vpp or Vgg (no load)

e All peripherals are disabled except if it is explicitly mentioned

e  Prefetch in on (reminder: this bit must be set before clock setting and bus prescaling)
e When the peripherals are enabled fpc| k1 = fHoLk/2, frcLke = fHoLk

The parameters given in Table 13 are derived from tests performed under the ambient
temperature and Vpp supply voltage conditions summarized in Table 9.
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Electrical characteristics

3

Table 17. Typical current consumption in Run mode, code with data processing
running from Flash

Typical values(")

Symbol | Parameter Conditions fHoLk All peripherals | All peripherals Unit
enabled® disabled
24 MHz 141 9.5
16 MHz 10 6.85
8 MHz 5.8 4.05
Running on high-speed |4 MHz 3.6 265
external clock with an
1 MHz 1.7 1.46
500 kHz 14 1.3
Supply 125 kHz 1.15 1.1
Ibp current in mA
16 MHz 9.3 6.2
8 MHz 5.2 3.45
Running on high-speed 4 MHz 2.95 2.1
internal RC (HSI) 2 MHz 1.7 1.3
1 MHz 1.1 0.9
500 kHz 0.8 0.7
125 kHz 0.6 0.55
1. Typical values are measures at Tp = 25 °C, Vpp = 3.3 V.
2. Add an additional power consumption of 0.8 mA for the ADC and of 0.5 mA for the DAC analog part. In

applications, this consumption occurs only while the ADC is on (ADON bit is set in the ADC_CR2 register).

when fHCLK <8 MHZ, the PLL is used when fHCLK > 8 MHz.

DoclD15081 Rev 10

An 8 MHz crystal is used as the external clock source. The AHB prescaler is used to reduce the frequency

45/106




Electrical characteristics STM32F100xC, STM32F100xD, STM32F100xE

Table 18. Typical current consumption in Sleep mode, code running from Flash or

RAM
Typical values(!)
Symbol | Parameter Conditions fHoLk Allperipherals | All peripherals Unit
enabled® disabled
24 MHz 8.7 2.75
16 MHz 6.1 2.1
8 MHz 3.3 1.3
Running on high-speed |4 MHz 295 1.2
external clock with an
1 MHz 1.35 1.1
500 kHz 1.2 1.07
Suppl
curFr)gn}; in 125 kHz 1.1 1.05
lDD mA
Sleep 24 MHz 8 2.15
mode
16 MHz 55 1.5
8 MHz 2.7 0.75
Running on high-speed 4 MHz 1.65 06
internal RC (HSI) 2 MHz 11 0.55
1 MHz 0.8 0.5
500 kHz 0.65 0.49
125 kHz 0.53 0.47

1. Typical values are measures at Tp =25 °C, Vpp=3.3 V.

2. Add an additional power consumption of 0.8 mA for the ADC and of 0.5 mA for the DAC analog part. In
applications, this consumption occurs only while the ADC is on (ADON bit is set in the ADC_CR2 register).

3. An 8 MHz crystal is used as the external clock source. The AHB prescaler is used to reduce the frequency
when fHCLK >8 MHZ, the PLL is used when fHCLK > 8 MHz.

3
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Electrical characteristics

5.3.6

3

Table 19. Peripheral current consumption (continued)

Peripheral Typical consumption at 25 °C Unit
APB2-Bridge 417
GPIOA 6.67
GPIOB 6.25
GPIOC 6.67
GPIOD 6.67
GPIOE 6.67
GPIOF 542
APB2 (up to 24 MHz) GPIOG 6.67 MA/MHz
SPI1 417
USART1 12.08
TIM1 22.08
TIM15 14.17
TIM16 10.00
TIM17 10.00
ADC1®) 15.83

1. The BusMatrix is automatically active when at least one master is ON.(CPU, DMA1 or DMA2).
When DAC_OUT1 or DAC_OUT2 is enabled, there is an additional current consumption equal to 0,42 mA

3. Specific conditions for measuring ADC current consumption: fyc) k = 24 MHz, fapg1 = fucLk fape2 = fHeLk
fapccLk = fape2/2. When ADON bit in the ADC_CR2 register is set to 1, a current consumption of analog

part equal to 0.82 mA must be added.

External clock source characteristics

High-speed external user clock generated from an external source

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

summarized in Table 9.

DoclD15081 Rev 10
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3

Figure 11. High-speed external clock source AC timing diagram
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Figure 12. Low-speed external clock source AC timing diagram
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High-speed external clock generated from a crystal/ceramic resonator

The high-speed external (HSE) clock can be supplied with a 4 to 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 22. 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 22. HSE 4-24 MHz oscillator characteristics(1(?

Symbol Parameter Conditions Min | Typ | Max | Unit

fosc in | Oscillator frequency - 4 8 24 MHz

Rr Feedback resistor - - 200 - kQ
DocID15081 Rev 10 51/106
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Figure 17. Asynchronous multiplexed PSRAM/NOR read waveforms
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Table 32. Asynchronous multiplexed PSRAM/NOR read timings(1)(2)

Symbol Parameter Min Max Unit
tw(NE) FSMC_NE low time TTHolk—2 | TThok +2 ns
tynoe NE) | FSMC_NEX low to FSMC_NOE low 3THelk — 0.5 | 3Tk + 1.5 | ns
tw(NOE) FSMC_NOE low time AThok—1 |4Thok + 2 ns
thne_NoE) | FSMC_NOE high to FSMC_NE high hold time | -1 - ns
tya_NE) FSMC_NEXx low to FSMC_A valid - 0 ns
tynabv_NE) | FSMC_NEx low to FSMC_NADV low 3 5 ns
tw(NADV) FSMC_NADV low time Theik =15 |THok+ 1.5 | ns
t FSMC_AD (address) valid hold time after T ) ns

(AD_NADV) | FSMC_NADV high HCLK
th(A_NOE) Address hold time after FSMC_NOE high Thelk - ns
thBL_NOE) FSMC_BL hold time after FSMC_NOE high 0 - ns
ty(BL_NE) FSMC_NEXx low to FSMC_BL valid - 0 ns
tsupata_NE) | Data to FSMC_NEX high setup time 2Thok + 24 - ns
tsu(Data_NOE) | Data to FSMC_NOE high setup time 2THeolk * 25 - ns
thpata_nEy | Data hold time after FSMC_NEX high 0 - ns
th(Data_NoE) | Data hold time after FSMC_NOE high 0 - ns
1. C_=15pF.

2. Preliminary values.
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Electrical characteristics

3

Table 34. Synchronous multiplexed NOR/PSRAM read timings("(?)

Symbol Parameter Min Max Unit
twcLk) FSMC_CLK period 27.7 - ns
td(CLKL-NExL) FSMC_CLK low to FSMC_NEXx low (x = 0...2) - 1.5 ns
td(CLKL-NEXH) FSMC_CLK low to FSMC_NEXx high (x = 0...2) 2 - ns
tacke-napbve) | FSMC_CLK low to FSMC_NADV low - 4 ns
tacLke-NapvH) | FSMC_CLK low to FSMC_NADYV high 5 - ns
tacLKL-AV) FSMC_CLK low to FSMC_Ax valid (x = 16...25) - 0 ns
ta(cLKL-AIV) FSMC_CLK low to FSMC_Ax invalid (x = 16...25) |2 - ns
td(CLKH-NOEL) FSMC_CLK high to FSMC_NOE low - 1 ns
td(CLKL-NOEH) FSMC_CLK low to FSMC_NOE high 0.5 - ns
td(cLKL-ADV) FSMC_CLK low to FSMC_AD[15:0] valid - 12 ns
ty(cLKL-ADIV) FSMC_CLK low to FSMC_AD[15:0] invalid 0 - ns
tau(ADV-CLKH) EZI;‘/IC_A/DHS:O] valid data before FSMC_CLK 6 ) ns
th(CLKH-ADV) FSMC_A/D[15:0] valid data after FSMC_CLK high |0 - ns
tsunwAITv-cLKH) | FSMC_NWAIT valid before FSMC_CLK high 8 - ns
th(cLkH-NwAITv) | FSMC_NWAIT valid after FSMC_CLK high 2 - ns
1. C_=15pF.

2. Preliminary values.
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Figure 20. Synchronous multiplexed PSRAM write timings
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Electrical characteristics STM32F100xC, STM32F100xD, STM32F100xE

Figure 21. Synchronous non-multiplexed NOR/PSRAM read timings
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Table 36. Synchronous non-multiplexed NOR/PSRAM read timings(!)(2)

Symbol Parameter Min Max Unit
twcLk) FSMC_CLK period 2717 - ns
td(CLKL-NEXL) FSMC_CLK low to FSMC_NEXx low (x = 0...2) - 1.5 ns
td(CLKL-NExH) FSMC_CLK low to FSMC_NEXx high (x =0...2) |2 - ns
tycLki-napv) | FSMC_CLK low to FSMC_NADV low - 4 ns
tacLkL-NADVH) | FSMC_CLK low to FSMC_NADV high 5 - ns
ta(cLKL-AV) FSMC_CLK low to FSMC_Ax valid (x = 0...25) - 0 ns
ta(cLKL-AV) FSMC_CLK low to FSMC_Ax invalid (x = 0...25) |4 - ns
td(CLKH-NOEL) FSMC_CLK high to FSMC_NOE low - 1.5 ns
td(CLKL-NOEH) FSMC_CLK low to FSMC_NOE high 1.5 - ns
e (V-CLKH) tljiZIt\:lC_DHS:O] valid data before FSMC_CLK 6.5 ) ns
th(CLKH-DV) FSMC_D[15:0] valid data after FSMC_CLK high |7 - ns
tsunwAITv-cLkH) | FSMC_NWAIT valid before FSMC_SMCLK high |7 - ns
th(cLkH-NwaITv) | FSMC_NWAIT valid after FSMC_CLK high 2 - ns
1. C_=15pF.

2. Preliminary values.

3
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5.3.13

70/106

I/0 current injection characteristics

As a general rule, current injection to the I/O pins, due to external voltage below Vgg or
above Vpp (for standard, 3 V-capable 1/O pins) should be avoided during normal product
operation. However, in order to give an indication of the robustness of the microcontroller in
cases when abnormal injection accidentally happens, susceptibility tests are performed on a
sample basis during device characterization.

Functional susceptibilty to I/O current injection

While a simple application is executed on the device, the device is stressed by injecting
current into the 1/0 pins programmed in floating input mode. While current is injected into

the 1/0 pin, one at a time, the device is checked for functional failures.

The failure is indicated by an out of range parameter: ADC error above a certain limit (>5
LSB TUE), out of spec current injection on adjacent pins or other functional failure (for
example reset, oscillator frequency deviation).

The test results are given in Table 42

Table 42. 1/0 current injection susceptibility

Functional susceptibility

Symbol Description Negative Positive Unit
injection injection
Injected current on OSC_IN32, 0 +0
OSC_0UT32, PA4, PA5, PC13
hing Injected current on all FT pins -5 +0 mA
Injected current on any other pin -5 +5

DoclD15081 Rev 10
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Figure 27. 1/0 AC characteristics definition
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5.3.15 NRST pin characteristics

The NRST pin input driver uses CMOS technology. It is connected to a permanent pull-up
resistor, Rp (see Table 43).

Unless otherwise specified, the parameters given in Table 46 are derived from tests
performed under the ambient temperature and Vpp supply voltage conditions summarized

in Table 9.
Table 46. NRST pin characteristics

Symbol Parameter Conditions | Min Typ Max Unit

ViLnrsT)" | NRST Input low level voltage - 0.5 - 0.8 v
VihnrsT)!? | NRST Input high level voltage - 2 - Vpp+0.5
NRST Schmitt trigger voltage

Vhys(NRST) hysteresis - - 200 - mv
Rpy Weak pull-up equivalent resistor(®) Vin=Vss 30 40 50 kQ
VF(NRST)(” NRST Input filtered pulse - - - 100 ns
VNF(NRST)(1) NRST Input not filtered pulse - 300 - - ns

1. Guaranteed by design, not tested in production.

2. The pull-up is designed with a true resistance in series with a switchable PMOS. This PMOS contribution to
the series resistance must be minimum (~10% order).

3
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Figure 29. IC bus AC waveforms and measurement circuit
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1.

Measurement points are done at CMOS levels: 0.3Vpp and 0.7Vpp,

Table 49. SCL frequency (fpcLk1= 24 MHz, Vpp = 3.3 v)(N(2)

12C_CCR value
fscL (kHz)®)
Rp = 4.7 kQ
400 0x8011
300 0x8016
200 0x8021
100 0x0064
50 0x00C8
20 0x01F4

Rp = External pull-up resistance, fgc, = 1°C speed,

For speeds around 400 kHz, the tolerance on the achieved speed is of £2%. For other speed ranges, the
tolerance on the achieved speed +1%. These variations depend on the accuracy of the external
components used to design the application.

Guaranteed by design, not tested in production.
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Figure 30. SPI timing diagram - slave mode and CPHA =0
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Figure 31. SPI timing diagram - slave mode and CPHA =1
NSS input \ . f.
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E EE t L t : tr(sc N te \ .
ta(50) . Ho y(s0) e h(SO) «_bitf(sc%"* dls(so)—,<—>E

MISO ; -- \ .
OUTPUT 40( MsB OUT X BIT6 OUT X LSB OUT )—

tsu(3|)—g<—>ff<— th(s—>
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INPUT ' - 1

ai14135

1. Measurement points are done at CMOS levels: 0.3Vpp and 0.7Vpp,
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Table 51. ADC characteristics

Symbol Parameter Conditions Min Typ Max Unit
Vppa | Power supply - 24 - 3.6 \Y
Vgrer+ | Positive reference voltage - 24 - Vppa \Y
rer F(;‘iLrJ]rrent on the Vg input . - 160(" | 220" HA

fapc | ADC clock frequency - 0.6 - 12 MHz
fg®) | Sampling rate - 0.05 - 1 MHz
fapc = 12 MHz - - 823 kHz
fTR|G(2) External trigger frequency
- - - 17 1fapc
Van® | Conversion voltage range - 0 (Vssatied to - VREF+ v

ground)

2) : ; See Equation 1 and ) i
RAIN External input impedance Table 52 for details 50 kQ

RADC(z) Sampling switch resistance - - - 1 %)
@) |Internal sample and hold ) ) )
Canc capacitor 8 PF
fADC =12 MHz 5.9 us
tca @ | Calibration time
- 83 1/fADC
{(2) |Injection trigger conversion fapc = 12 MHz - - 0.214 us
lat latency i _ - 3D | Ao
¢ (2 |Regular trigger conversion fapc = 12 MHz - - 0.143 s
latr Iatency _ _ _ 2(4) 1/fADC
0.125 - 17.1 ys
ts® | Sampling time fapc = 12 MHz
1.5 - 239.5 1fapc
tSTAB(z) Power-up time - 0 0 1 us
fapc = 12 MHz 1.17 - 21 gs

t CONV(z) Total cgnversion_timg '
(including sampling time) 14 to 252 (tg for sampling +12.5 for

) successive approximation) Wioc

Preliminary values.
Guaranteed by design, not tested in production.

VREer-+ is internally connected to Vppa

o Dd =

For external triggers, a delay of 1/fpc| ko must be added to the latency specified in Table 51.

Equation 1: Ry max formula:

Rain <

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).
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Figure 39. LQFP144 - 144-pin, 20 x 20 mm low-profile quad flat package
recommended footprint
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1. Dimensions are expressed in millimeters.

Device marking for LQFP144
The following figure shows the device marking for the LQFP144 package.

Figure 40.LQFP144 marking example (package top view)

o T
Revision code
Product identification'” ‘,l O | A

Optional gate mark

|

“|32F 100 |
|ZCTkB |
L1 JL ]

Date code

I | 4 T

.\ Pin 1 identifier .

MSv36571V1

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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Device marking for LQFP100
The following figure shows the device marking for the LQFP100 package.

Figure 43.LQFP100 marking example (package top view)

Optional gate
. 4— mark

Product identification"

—s| STM32F100 \

~ VCT6 X< | |
L T

L) ywwe

Pin 1 identifier O

| __—— Revision code

| — Datecode

MSv36572V1

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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Selecting the product temperature range

When ordering the microcontroller, the temperature range is specified in the ordering
information scheme shown in Table 61: Ordering information scheme.

Each temperature range suffix corresponds to a specific guaranteed ambient temperature at
maximum dissipation and, to a specific maximum junction temperature.

As applications do not commonly use the STM32F 100xx at maximum dissipation, it is useful
to calculate the exact power consumption and junction temperature to determine which
temperature range will be best suited to the application.

The following examples show how to calculate the temperature range needed for a given
application.

Example: high-performance application

Assuming the following application conditions:

Maximum ambient temperature Tp,4x = 82 °C (measured according to JESD51-2),
IpDmax = 50 MA, Vpp = 3.5V, maximum 20 |/Os used at the same time in output at low
level with I, =8 mA, Vo = 0.4 V and maximum 8 I/Os used at the same time in output
mode at low level with |5, =20 mA, Vg =13V

PiNTmax = 90 mA x 3.5 V=175 mW

Plomax=20 %8 MAx0.4V+8x20mAx 13V =272 mW
This gives: P\ytmax = 175 mW and Pigmax = 272 mW
Pbmax = 175 + 272 = 447 mW

Thus: Ppmax = 447 mW

Using the values obtained in Table 60 T j,, is calculated as follows:

— For LQFP64, 49 °C/W

Tymax = 82 °C + (49 °C/W x 447 mW) = 82 °C + 20.1 °C = 102.1 °C
This is within the range of the suffix 6 version parts (40 < T; < 105 °C).

In this case, parts must be ordered at least with the temperature range suffix 6 (see
Table 61: Ordering information scheme).

Example 2: High-temperature application

Using the same rules, it is possible to address applications that run at high ambient
temperatures with a low dissipation, as long as junction temperature T ; remains within the
specified range.

Assuming the following application conditions:

Maximum ambient temperature Tpngx = 115 °C (measured according to JESD51-2),
Ipbmax = 20 mA, Vpp = 3.5V, maximum 20 I/Os used at the same time in output at low
level with Ig. =8 mA, Vg =04V

PIiNTmax = 20 mA x 3.5 V=70 mW

Plomax =20 X 8 MA x 0.4V =64 mW

This gives: PiNTmax = 70 mW and P gpax = 64 mW:
Pbmax = 70 + 64 = 134 mW

Thus: Pppmax = 134 mW
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