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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"

Discontinued at Digi-Key

ARM® Cortex®-M0+

32-Bit Single-Core

25MHz

I2C, IrDA, SmartCard, SPI, UART/USART, USB
Brown-out Detect/Reset, DMA, I2S, POR, PWM, WDT
15

32KB (32K x 8)

FLASH

8K x 8

1.98V ~ 3.8V

A/D 4x12b

Internal

-40°C ~ 85°C (TA)

Surface Mount

24-VQFN Exposed Pad

24-QFN (5x5)
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...the world's most energy friendly microcontrollers

Slave arbitration and timeouts are also provided to allow implementation of an SMBus compliant system.
The interface provided to software by the 1°c module, allows both fine-grained control of the transmission
process and close to automatic transfers. Automatic recognition of slave addresses is provided in all
energy modes.

2.1.12 Universal Synchronous/Asynchronous Receiver/Transmitter (US-
ART)

The Universal Synchronous Asynchronous serial Receiver and Transmitter (USART) is a very flexible
serial 1/0 module. It supports full duplex asynchronous UART communication as well as RS-485, SPI,
MicroWire and 3-wire. It can also interface with ISO7816 SmartCards, IrDA and 12S devices.

2.1.13 Pre-Programmed USB/UART Bootloader

The bootloader presented in application note AN0042 is pre-programmed in the device at factory. The
bootloader enables users to program the EFM32 through a UART or a USB CDC class virtual UART
without the need for a debugger. The autobaud feature, interface and commands are described further
in the application note.

2.1.14 Low Energy Universal Asynchronous Receiver/Transmitter
(LEUART)

The unique LEUARTTM, the Low Energy UART, is a UART that allows two-way UART communication on
a strict power budget. Only a 32.768 kHz clock is needed to allow UART communication up to 9600 baud/
s. The LEUART includes all necessary hardware support to make asynchronous serial communication
possible with minimum of software intervention and energy consumption.

2.1.15 Timer/Counter (TIMER)

The 16-bit general purpose Timer has 3 compare/capture channels for input capture and compare/Pulse-
Width Modulation (PWM) output. TIMERO also includes a Dead-Time Insertion module suitable for motor
control applications.

2.1.16 Real Time Counter (RTC)

The Real Time Counter (RTC) contains a 24-bit counter and is clocked either by a 32.768 kHz crystal
oscillator, or a 32.768 kHz RC oscillator. In addition to energy modes EMO and EM1, the RTC is also
available in EM2. This makes it ideal for keeping track of time since the RTC is enabled in EM2 where
most of the device is powered down.

2.1.17 Pulse Counter (PCNT)

The Pulse Counter (PCNT) can be used for counting pulses on a single input or to decode quadrature
encoded inputs. It runs off either the internal LFACLK or the PCNTn_SOIN pin as external clock source.
The module may operate in energy mode EMO - EM3.

2.1.18 Analog Comparator (ACMP)

The Analog Comparator is used to compare the voltage of two analog inputs, with a digital output indi-
cating which input voltage is higher. Inputs can either be one of the selectable internal references or from
external pins. Response time and thereby also the current consumption can be configured by altering
the current supply to the comparator.

2.1.19 Voltage Comparator (VCMP)

The Voltage Supply Comparator is used to monitor the supply voltage from software. An interrupt can
be generated when the supply falls below or rises above a programmable threshold. Response time and
thereby also the current consumption can be configured by altering the current supply to the comparator.
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3 Electrical Characteristics

3.1 Test Conditions

3.1.1 Typical Values

The typical data are based on Tays=25°C and Vpp=3.0 V, as defined in Table 3.2 (p. 8), unless
otherwise specified.

3.1.2 Minimum and Maximum Values

The minimum and maximum values represent the worst conditions of ambient temperature, supply volt-
age and frequencies, as defined in Table 3.2 (p. 8) , unless otherwise specified.

3.2 Absolute Maximum Ratings

The absolute maximum ratings are stress ratings, and functional operation under such conditions are
not guaranteed. Stress beyond the limits specified in Table 3.1 (p. 8) may affect the device reliability
or cause permanent damage to the device. Functional operating conditions are given in Table 3.2 (p.
8).

Table 3.1. Absolute Maximum Ratings

Tste Storage tempera- -40 150" | °C
ture range

Ts Maximum soldering | Latest IPC/JEDEC J-STD-020 260 | °C
temperature Standard

VbDMAX External main sup- 0 38|V
ply voltage

VioPIN Voltage on any I/O -0.3 Vpp+0.3 | V
pin

"Based on programmed devices tested for 10000 hours at 150°C. Storage temperature affects retention of preprogrammed cal-
ibration values stored in flash. Please refer to the Flash section in the Electrical Characteristics for information on flash data re-
tention for different temperatures.

3.3 General Operating Conditions

3.3.1 General Operating Conditions

Table 3.2. General Operating Conditions

Tavs Ambient temperature range -40 85| °C
Vopop Operating supply voltage 1.98 38|V
faps Internal APB clock frequency 25 | MHz
faHB Internal AHB clock frequency 25 | MHz
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3.4 Current Consumption

Table 3.3. Current Consumption

24 MHz HFXO, all peripheral 148 158 | pA/
clocks disabled, Vpp= 3.0V, MHz
TAMB=25°C
24 MHz HFXO, all peripheral 153 163 | A/
clocks disabled, Vpp= 3.0V, MHz
TAMB=85°C
24 MHz USHFRCO, all periph- 161 172 | uA/
eral clocks disabled, Vpp= 3.0 MHz
V, TAMB=25°C
24 MHz USHFRCO, all periph- 163 174 | yA/
eral clocks disabled, Vpp= 3.0 MHz
V, TAMB=85°C
24 MHz HFRCO, all peripher- 127 137 | A/
al clocks disabled, Vpp= 3.0V, MHz
TAMB=25°C
24 MHz HFRCO, all peripher- 129 139 | pA/
al clocks disabled, Vpp= 3.0V, MHz
TAMB=85°C
21 MHz HFRCO, all peripher- 131 140 | pA/
al clocks disabled, Vpp= 3.0V, MHz
TAMB=25°C
21 MHz HFRCO, all peripher- 134 143 | pA/
EMO current. No al clocks disabled, Vpp= 3.0V, MHz
prescaling. Running Tame=85°C
lEmo prime number cal-
culation code from | 14 MHz HFRCO, all peripher- 134 143 | yA/
Flash. al clocks disabled, Vpp= 3.0V, MHz
TAMB=25°C
14 MHz HFRCO, all peripher- 137 145 | pA/
al clocks disabled, Vpp= 3.0V, MHz
TAMB=85°C
11 MHz HFRCO, all peripher- 136 144 | A/
al clocks disabled, Vpp= 3.0V, MHz
TAMB=25°C
11 MHz HFRCO, all peripher- 139 148 | pA/
al clocks disabled, Vpp= 3.0V, MHz
TAMB=85°C
6.6 MHz HFRCO, all peripher- 142 150 | A/
al clocks disabled, Vpp= 3.0V, MHz
TAMB=25°C
6.6 MHz HFRCO, all peripher- 146 154 | A/
al clocks disabled, Vpp= 3.0V, MHz
TAMB=85°C
1.2 MHz HFRCO, all peripher- 184 196 | pA/
al clocks disabled, Vpp= 3.0V, MHz
TAMB=25°C
1.2 MHz HFRCO, all peripher- 194 208 | pA/
al clocks disabled, Vpp= 3.0V, MHz
TAMB=85°C
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3.4.5 EM4 Current Consumption

Figure 3.13. EMA4 current consumption.
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3.5 Transition between Energy Modes

The transition times are measured from the trigger to the first clock edge in the CPU.

Table 3.4. Energy Modes Transitions

tem1o Transition time from EM1 to EMO 0 HF-
CORE-
CLK
cycles
tem20 Transition time from EM2 to EMO 2 us
tem3o Transition time from EM3 to EMO 2 us
tema0 Transition time from EM4 to EMO 163 us

3.6 Power Management

The EFM32HG requires the AVDD_x, VDD_DREG and IOVDD_x pins to be connected together (with
optional filter) at the PCB level. For practical schematic recommendations, please see the application
note, "AN0002 EFM32 Hardware Design Considerations".
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