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1 Ordering Information

Table 1.1 (p. 2) shows the available EFM32WG280 devices.

Table 1.1. Ordering Information

Ordering Code Flash (kB) RAM (kB) Supply Temperature @ Package

Voltage (°C)
V)

EFM32WG280F64-QFP100 64 32 48 1.98-38 |-40-85 LQFP100
EFM32WG280F128-QFP100 128 32 48 1.98-3.8 |-40-85 LQFP100
EFM32WG280F256-QFP100 256 32 48 1.98-3.8 |-40-85 LQFP100

Visit www.silabs.com for information on global distributors and representatives.
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2.1.3 Memory System Controller (MSC)

The Memory System Controller (MSC) is the program memory unit of the EFM32WG microcontroller.
The flash memory is readable and writable from both the Cortex-M4 and DMA. The flash memory is
divided into two blocks; the main block and the information block. Program code is normally written to
the main block. Additionally, the information block is available for special user data and flash lock bits.
There is also a read-only page in the information block containing system and device calibration data.
Read and write operations are supported in the energy modes EMO and EM1.

2.1.4 Direct Memory Access Controller (DMA)

The Direct Memory Access (DMA) controller performs memory operations independently of the CPU.
This has the benefit of reducing the energy consumption and the workload of the CPU, and enables
the system to stay in low energy modes when moving for instance data from the USART to RAM or
from the External Bus Interface to a PWM-generating timer. The DMA controller uses the PL230 uDMA
controller licensed from ARM.

2.1.5 Reset Management Unit (RMU)

The RMU is responsible for handling the reset functionality of the EFM32WG.

2.1.6 Energy Management Unit (EMU)

The Energy Management Unit (EMU) manage all the low energy modes (EM) in EFM32WG microcon-
trollers. Each energy mode manages if the CPU and the various peripherals are available. The EMU
can also be used to turn off the power to unused SRAM blocks.

2.1.7 Clock Management Unit (CMU)

The Clock Management Unit (CMU) is responsible for controlling the oscillators and clocks on-board the
EFM32WG. The CMU provides the capability to turn on and off the clock on an individual basis to all
peripheral modules in addition to enable/disable and configure the available oscillators. The high degree
of flexibility enables software to minimize energy consumption in any specific application by not wasting
power on peripherals and oscillators that are inactive.

2.1.8 Watchdog (WDOG)

The purpose of the watchdog timer is to generate a reset in case of a system failure, to increase appli-
cation reliability. The failure may e.g. be caused by an external event, such as an ESD pulse, or by a
software failure.

2.1.9 Peripheral Reflex System (PRS)

The Peripheral Reflex System (PRS) system is a network which lets the different peripheral module
communicate directly with each other without involving the CPU. Peripheral modules which send out
Reflex signals are called producers. The PRS routes these reflex signals to consumer peripherals which
apply actions depending on the data received. The format for the Reflex signals is not given, but edge
triggers and other functionality can be applied by the PRS.

2.1.10 External Bus Interface (EBI)

The External Bus Interface provides access to external parallel interface devices such as SRAM, FLASH,
ADCs and LCDs. The interface is memory mapped into the address bus of the Cortex-M4. This enables
seamless access from software without manually manipulating the 10 settings each time a read or write
is performed. The data and address lines are multiplexed in order to reduce the number of pins required
to interface the external devices. The timing is adjustable to meet specifications of the external devices.
The interface is limited to asynchronous devices.
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2.1.11 TFT Direct Drive

The EBI contains a TFT controller which can drive a TFT via a 565 RGB interface. The TFT controller
supports programmable display and port sizes and offers accurate control of frequency and setup and
hold timing. Direct Drive is supported for TFT displays which do not have their own frame buffer. In
that case TFT Direct Drive can transfer data from either on-chip memory or from an external memory
device to the TFT at low CPU load. Automatic alpha-blending and masking is also supported for transfers
through the EBI interface.

2.1.12 Inter-Integrated Circuit Interface (12C)

The 1°C module provides an interface between the MCU and a serial 1°C-bus. It is capable of acting as
both a master and a slave, and supports multi-master buses. Both standard-mode, fast-mode and fast-
mode plus speeds are supported, allowing transmission rates all the way from 10 kbit/s up to 1 Mbit/s.
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.

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

The Universal Synchronous Asynchronous serial Receiver and Transmitter (USART) is a very flexible
serial I/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.

2.1.14 Pre-Programmed UART Bootloader

The bootloader presented in application note AN0O003 is pre-programmed in the device at factory. Auto-
baud and destructive write are supported. The autobaud feature, interface and commands are described
further in the application note.

2.1.15 Universal Asynchronous Receiver/Transmitter (UART)

The Universal Asynchronous serial Receiver and Transmitter (UART) is a very flexible serial /O module.
It supports full- and half-duplex asynchronous UART communication.

2.1.16 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.

2.1.17 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.

2.1.18 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
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3 Electrical Characteristics

3.1 Test Conditions

3.1.1 Typical Values

The typical data are based on Tayp=25°C and Vpp=3.0 V, as defined in Table 3.2 (p. 10), by simu-
lation and/or technology characterisation 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. 10), by simulation and/or technology characterisa-
tion 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. 10) may affect the device reliability
or cause permanent damage to the device. Functional operating conditions are given in Table 3.2 (p.
10) .

Table 3.1. Absolute Maximum Ratings

Tsto Storage tempera- -40 150! | °C
ture range

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

VDDMAX External main sup- 0 38|V
ply voltage

ViorPIN V_oltage 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

Tams Ambient temperature range -40 85| °C
Vbbop Operating supply voltage 1.98 38|V
fapB Internal APB clock frequency 48 | MHz
faHB Internal AHB clock frequency 48 | MHz
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lem2

EM2 current

prescaled to 1 Hz, 32.768
kHz LFRCO, Vpp=3.0V,
TAMB=25°C

1.2 MHz HFRCO, all peripher- 271 286 | pA/
al clocks disabled, Vpp=3.0V, MHz
TAMBZZSOC
1.2 MHz HFRCO, all peripher- 275 HA/
al clocks disabled, Vpp= 3.0V, MHz
TAMB:85°C
48 MHz HFXO, all peripheral 63 75 | A/
clocks disabled, Vpp= 3.0V, MHz
TAMB:25°C
48 MHz HFXO, all peripheral 65 76 | pA/
clocks disabled, Vpp= 3.0 V, MHz
TAMB:85°C
28 MHz HFRCO, all peripher- 64 75 | A/
al clocks disabled, Vpp= 3.0V, MHz
TAMB=25°C
28 MHz HFRCO, all peripher- 65 77 | pA/
al clocks disabled, Vpp= 3.0V, MHz
TAMBZSSOC
21 MHz HFRCO, all peripher- 65 76 | pA/
al clocks disabled, Vpp= 3.0V, MHz
TAMB:25°C
21 MHz HFRCO, all peripher- 66 78 | pA/
al clocks disabled, Vpp= 3.0V, MHz
TAMB:85°C
14 MHz HFRCO, all peripher- 67 79 | pA/
al clocks disabled, Vpp= 3.0V, MHz

EM1 current (Pro- Tame=25°C

lEm1 duction test condi-

tion = 14 MHz) 14 MHz HFRCO, all peripher- 68 82 | A/
al clocks disabled, Vpp= 3.0V, MHz
TAMB:85°C
11 MHz HFRCO, all peripher- 68 81 | pA/
al clocks disabled, Vpp=3.0V, MHz
TAMB:25°C
11 MHz HFRCO, all peripher- 70 83 | pA/
al clocks disabled, Vpp= 3.0V, MHz
TAMB:85°C
6.6 MHz HFRCO, all peripher- 74 87 | pA/
al clocks disabled, Vpp=3.0V, MHz
TAMBZZSOC
6.6 MHz HFRCO, all peripher- 76 89 | pA/
al clocks disabled, Vpp= 3.0V, MHz
TAMB:85°C
1.2 MHz HFRCO. all peripher- 106 120 | pA/
al clocks disabled, Vpp= 3.0V, MHz
TAMB:25°C
1.2 MHz HFRCO. all peripher- 112 129 | pA/
al clocks disabled, Vpp= 3.0V, MHz
TAMB:85°C
EM2 current with RTC 0.95! 1.71 | pA
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3.4.3 EM3 Current Consumption

Figure 3.9. EM3 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 3.5. Energy Modes Transitions

Symbol Parameter Min Typ Max Unit ‘
tem10 Transition time from EM1 to EMO 0 HF-
CORE-
CLK
cycles
tem20 Transition time from EM2 to EMO 2 us
tem30 Transition time from EM3 to EMO 2 ps
tema0 Transition time from EM4 to EMO 163 ps
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Figure 3.11. Typical Low-Level Output Current, 2V Supply Voltage
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Figure 3.16. Typical High-Level Output Current, 3.8V Supply Voltage
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3.9.3LFRCO

Table 3.11. LFRCO

Parameter Condition

fLFrcO Oscillation frequen- 31.29 32.768 34.28 | kHz
cy, Vpp=3.0V,
TAMB:25°C

t FrCO Startup time not in- 150 Us
cluding software
calibration

ILFRcO Current consump- 300 nA
tion

TUNESTEP,. | Frequency step 15 %
ERCO for LSB change in
TUNING value

Figure 3.17. Calibrated LFRCO Frequency vs Temperature and Supply Voltage
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erence voltage on
channel 6
VapceMIN Common mode in- 0 Vopo | V
put range
laDCIN Input current 2pF sampling capacitors <100 nA
CMRRapc Analog input com- 65 dB
mon mode rejection
ratio
1 MSamples/s, 12 bit, external 351
reference
10 kSamples/s 12 bit, internal 67 HA
1.25 V reference, WARMUP-
MODE in ADCn_CTRL set to
0b00
lapc Average active cur- | 1 kSamples/s 12 bit, internal 63 HA
rent 1.25 V reference, WARMUP-
MODE in ADCn_CTRL set to
0b01
10 kSamples/s 12 bit, internal 64 HA
1.25 V reference, WARMUP-
MODE in ADCn_CTRL set to
0b10
|ADCREF Current consump- Internal voltage reference 65 HA
tion of internal volt-
age reference
CaDpCIN Input capacitance 2 pF
Rapcin Input ON resistance 1 MOhm
RapcEILT Input RC filter resis- 10 kOhm
tance
CADCFILT Input RC filter/de- 250 fF
coupling capaci-
tance
fADCCLK ADC Clock Fre- 13 | MHz
guency
6 bit 7 ADC-
CLK
Cycles
8 bit 11 ADC-
tapccony Conversion time CLK
Cycles
12 bit 13 ADC-
CLK
Cycles
tabcaco Acquisition time Programmable 1 256 | ADC-
CLK
Cycles
tADCACQVDD3 Required acquisi- 2 us
tion time for VDD/3
reference
¢ Startup time of ref- 5 us
ADCSTART erence generator
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and ADC core in
NORMAL mode

Startup time of ref- 1 Us
erence generator
and ADC core in

KEEPADCWARM
mode
1 MSamples/s, 12 bit, single 59 dB
ended, internal 1.25V refer-
ence
1 MSamples/s, 12 bit, single 63 dB

ended, internal 2.5V reference

1 MSamples/s, 12 bit, single 65 dB
ended, Vpp reference

1 MSamples/s, 12 bit, differen- 60 dB
tial, internal 1.25V reference

1 MSamples/s, 12 bit, differen- 65 dB
tial, internal 2.5V reference

1 MSamples/s, 12 bit, differen- 54 dB
tial, 5V reference

1 MSamples/s, 12 bit, differen- 67 dB
tial, Vpp reference

1 MSamples/s, 12 bit, differen- 69 dB

Signal to Noise Ra- tial, 2xVpp reference

SNRADC

tio (SNR) 200 kSamples/s, 12 hit, sin- 62 dB
gle ended, internal 1.25V refer-
ence
200 kSamples/s, 12 bit, single 63 dB
ended, internal 2.5V reference
200 kSamples/s, 12 bit, single 67 dB
ended, Vpp reference
200 kSamples/s, 12 bit, differ- 63 dB
ential, internal 1.25V reference
200 kSamples/s, 12 bit, differ- 66 dB
ential, internal 2.5V reference
200 kSamples/s, 12 hit, differ- 66 dB
ential, 5V reference
200 kSamples/s, 12 bit, differ- 63 66 dB
ential, Vpp reference
200 kSamples/s, 12 bit, differ- 70 dB
ential, 2xVpp reference
1 MSamples/s, 12 bit, single 58 dB
ended, internal 1.25V refer-
ence
1 MSamples/s, 12 bit, single 62 dB

Slgnal-to-Noise

SINADapc And Distortion-ratio
(SINAD) 1 MSamples/s, 12 bit, single 64 dB
ended, Vpp reference

ended, internal 2.5V reference

1 MSamples/s, 12 bit, differen- 60 dB
tial, internal 1.25V reference
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Figure 3.24. Integral Non-Linearity (INL)
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500 kSamples/s, 12 bit, differ- 58 dB
ential, internal 2.5V reference

500 kSamples/s, 12 bit, differ- 59 dB
ential, Vpp reference

500 kSamples/s, 12 hit, sin- 57 dB
gle ended, internal 1.25V refer-

ence

500 kSamples/s, 12 bit, single 54 dB

) ) ended, internal 2.5V reference
Signal to Noise-

SNDRpac pulse Distortion Ra- | 500 kSamples/s, 12 bit, differ- 56 dB
tio (SNDR) ential, internal 1.25V reference

500 kSamples/s, 12 bit, differ- 53 dB
ential, internal 2.5V reference
500 kSamples/s, 12 bit, differ- 55 dB
ential, Vpp reference
500 kSamples/s, 12 bit, sin- 62 dBc
gle ended, internal 1.25V refer-
ence
500 kSamples/s, 12 bit, single 56 dBc

ended, internal 2.5V reference
Spurious-Free

SFDRpac Dynamic 500 kSamples/s, 12 hit, differ- 61 dBc
Range(SFDR) ential, internal 1.25V reference
500 kSamples/s, 12 bit, differ- 55 dBc
ential, internal 2.5V reference
500 kSamples/s, 12 bit, differ- 60 dBc
ential, Vpp reference
After calibration, single ended 2 9| mV
VDACOFFSET Offset voltage
After calibration, differential 2 mV
DNLpac Differential non-lin- +1 LSB
earity
INLpac Integral non-lineari- +5 LSB
ty
MCpac No missing codes 12 bits

IMeasured with a static input code and no loading on the output.

3.12 Operational Amplifier (OPAMP)

The electrical characteristics for the Operational Amplifiers are based on simulations.

Table 3.17. OPAMP

(OPA2)BIASPROG=0xF, 370 460 | uA
(OPA2)HALFBIAS=0x0, Unity
Gain

I Active Current
OPANP (OPA2)BIASPROG=0x7, 95 135 | pA

(OPA2)HALFBIAS=0x1, Unity
Gain
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Figure 3.37. ACMP Characteristics, Vdd = 3V, Temp = 25°C, FULLBIAS =0, HALFBIAS =1
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Table 3.29. SPI Master Timing with SSSEARLY and SMSDELAY

Symbol Parameter Condition Min Typ Max Unit ‘
tscLk 12 SCLK period 2 * tyrpPER- ns

CLK
tcs mo 12 CS to MOSI -2.00 2.00 | ns
tscLk_Mo 2 SCLK to MOSI -1.00 3.00 | ns
tsu_mi 2 MISO setup time IOVDD =3.0V -32.00 ns
th i 22 MISO hold time 63.00 ns

1Applies for both CLKPHA = 0 and CLKPHA = 1 (figure only shows CLKPHA = 0)
2Measurement done at 10% and 90% of Vpp (figure shows 50% of \pp)

Figure 3.44. SPI Slave Timing
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Table 3.30. SPI Slave Timing

Symbol Parameter Min Typ Max Unit ‘

tSCLK_SI 12 SCKL period 6 * thrpER- ns
CLK

tSCLK_hi 12 SCLK hlgh period 3 * tHrpER- ns
CLK

tSCLK_IO 12 SCLK low period 3 * thepER- ns
CLK

tcs act mit? CS active to MISO 5.00 35.00 | ns

tcs_pis_ mit? CS disable to MISO 5.00 35.00 | ns

tsu_mo 1?2 MOSI setup time 5.00 ns

th_mo 12 MOSI hold time 2+ 2*tye. ns

PERCLK

tSCLK_MI 12 SCLK to MISO 7 + tHEpER- 42 +2* | ns

CLK tHFPERCLK

lApplies for both CLKPHA = 0 and CLKPHA = 1 (figure only shows CLKPHA = 0)
2Measurement done at 10% and 90% of Vpp (figure shows 50% of Vpp)

Table 3.31. SPI Slave Timing with SSSEARLY and SMSDELAY

Parameter

tSCLK_Sl 12 SCKL period 6 * thrpER- ns
CLK
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ACMP1_CH5 PC13 Analog comparator ACMP1, channel 5.

ACMP1_CH6 PC14 Analog comparator ACMP1, channel 6.

ACMP1_CH7 PC15 Analog comparator ACMP1, channel 7.

ACMP1_0O PF2 PE3 PD7 Analog comparator ACMP1, digital output.

ADCO_CHO PDO Analog to digital converter ADCO, input channel number 0.
ADCO_CH1 PD1 Analog to digital converter ADCO, input channel number 1.
ADCO_CH2 PD2 Analog to digital converter ADCO, input channel number 2.
ADCO_CH3 PD3 Analog to digital converter ADCO, input channel number 3.
ADCO_CH4 PD4 Analog to digital converter ADCO, input channel number 4.
ADCO_CH5 PD5 Analog to digital converter ADCO, input channel number 5.
ADCO_CH6 PD6 Analog to digital converter ADCO, input channel number 6.
ADCO_CH7 PD7 Analog to digital converter ADCO, input channel number 7.
BOOT_RX PE11 Bootloader RX

BOOT_TX PE10 Bootloader TX

BU_STAT PE3 E:g:ﬁg r?]ggsr Domain status, whether or not the system is in
BU_VIN PD8 Battery input for Backup Power Domain

BU_VOUT PE2 Power output for Backup Power Domain

CMU_CLKO PA2 PC12 PD7 Clock Management Unit, clock output number 0.
CMU_CLK1 PAL PD8 PE12 Clock Management Unit, clock output number 1.
CD)Q(/-‘(&_F,'\I_?\I/O PC5 Operational Amplifier 0 external negative input.
gﬁigﬂ_g’\l_ll\lll PD7 Operational Amplifier 1 external negative input.
OPAMP_N2 PD3 Operational Amplifier 2 external negative input.
DACO_OuUTO0/ PB11 Digital to Analog Converter DACO_OUTO /
OPAMP_OUTO OPAMP output channel number 0.

DACO_OuUT1/ PB12 Digital to Analog Converter DACO_OUT1/

OPAMP_OUT1 OPAMP output channel number 1.

Ot Arog orverer ACO_OUTIALT!
OPAMP_OUT2 PD5 PDO Operational Amplifier 2 output.

3’22&—;_%0 PC4 Operational Amplifier 0 external positive input.
gﬁil(\)/l_lf_lP/l PD6 Operational Amplifier 1 external positive input.
OPAMP_P2 PD4 Operational Amplifier 2 external positive input.

Debug-interface Serial Wire clock input.

DBG_SWCLK PFO PFO PFO PFO Note that this function is enabled to pin out of reset, and has
a built-in pull down.
Debug-interface Serial Wire data input / output.
DBG_SwDIO PF1 PF1 PF1 PF1 Note that this function is enabled to pin out of reset, and has
a built-in pull up.
Debug-interface Serial Wire viewer Output.
DBG_SWO PF2 PC15 PD1 PD2

Note that this function is not enabled after reset, and must be
enabled by software to be used.
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Alternate LOCATION

Functionality Description
US2_CLK PC4 PB5 USART?2 clock input / output.

US2_CsS PC5 PB6 USART?2 chip select input / output.

USART2 Asynchronous Receive.

Us2_RX PC3 PB4 USART2 Synchronous mode Master Input / Slave Output
(MISO).
USART2 Asynchronous Transmit.Also used as receive input
in half duplex communication.

us2_TX PC2 PB3

USART2 Synchronous mode Master Output / Slave Input
(MOSI).

4.3 GPIO Pinout Overview

The specific GPIO pins available in EFM32WG280 is shown in Table 4.3 (p. 67). Each GPIO port is
organized as 16-bit ports indicated by letters A through F, and the individual pin on this port in indicated
by a number from 15 down to 0.

Table 4.3. GPIO Pinout

Port A PA15 | PA14 | PA13 | PA12 | PA1l1 | PA10 | PA9 PA8 PA7 PAG6 PA5 PA4 PA3 PA2 PAL PAO
Port B - PB14 | PB13 | PB12 | PB11 | PB10 | PB9 PB8 PB7 PB6 PB5 PB4 PB3 PB2 PB1 PBO
Port C PC15 | PC14 | PC13 | PC12 | PC11 | PC10| PC9 PC8 PC7 PC6 PC5 PC4 PC3 PC2 PC1 PCO
Port D - - - PD12 | PD11 | PD10 | PD9 PD8 PD7 PD6 PD5 PD4 PD3 PD2 PD1 PDO
Port E PE15 | PE14 | PE13 | PE12 | PE1l1 | PE1O | PE9 PE8 PE7 PE6 PE5 PE4 PE3 PE2 PE1 PEO
Port F - - - - - - PF9 PF8 PF7 PF6 PF5 PF4 PF3 PF2 PF1 PFO

4.4 Opamp Pinout Overview

The specific opamp terminals available in EFM32WG280 is shown in Figure 4.2 (p. 67) .

Figure 4.2. Opamp Pinout

PB11
PCA [ — >\ OUTOALT I ztz
OPAO
ouUTO PC1
PC5[ }—- pC2
PC3
Fb4 El; rc;rlez PC12
PD3[ | I OuUT2 _ o1 3
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Figure 5.3. LQFP100 PCB Stencil Design
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Table 5.3. QFP100 PCB Stencil Design Dimensions (Dimensions in mm)

. The drawings are not to scale.

. All dimensions are in millimeters.

. All drawings are subject to change without notice.

. The PCB Land Pattern drawing is in compliance with IPC-7351B.
. Stencil thickness 0.125 mm.

. For detailed pin-positioning, see Figure 4.3 (p. 68) .

OO WN PP

5.2 Soldering Information

The latest IPC/JEDEC J-STD-020 recommendations for Pb-Free reflow soldering should be followed.

The packages have a Moisture Sensitivity Level rating of 3, please see the latest IPC/JEDEC J-STD-033
standard for MSL description and level 3 bake conditions.
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A Disclaimer and Trademarks

A.1 Disclaimer

Silicon Laboratories intends to provide customers with the latest, accurate, and in-depth documentation
of all peripherals and modules available for system and software implementers using or intending to use
the Silicon Laboratories products. Characterization data, available modules and peripherals, memory
sizes and memory addresses refer to each specific device, and "Typical" parameters provided can and
do vary in different applications. Application examples described herein are for illustrative purposes only.
Silicon Laboratories reserves the right to make changes without further notice and limitation to product
information, specifications, and descriptions herein, and does not give warranties as to the accuracy
or completeness of the included information. Silicon Laboratories shall have no liability for the conse-
guences of use of the information supplied herein. This document does not imply or express copyright
licenses granted hereunder to design or fabricate any integrated circuits. The products must not be
used within any Life Support System without the specific written consent of Silicon Laboratories. A "Life
Support System" is any product or system intended to support or sustain life and/or health, which, if it
fails, can be reasonably expected to result in significant personal injury or death. Silicon Laboratories
products are generally not intended for military applications. Silicon Laboratories products shall under no
circumstances be used in weapons of mass destruction including (but not limited to) nuclear, biological
or chemical weapons, or missiles capable of delivering such weapons.

A.2 Trademark Information

Silicon Laboratories Inc., Silicon Laboratories, Silicon Labs, SiLabs and the Silicon Labs logo, CMEMS®,
EFM, EFM32, EFR, Energy Micro, Energy Micro logo and combinations thereof, "the world’s most ener-
gy friendly microcontrollers", Ember®, EZLink®, EZMac®, EZRadio®, EZRadioPRO®, DSPLL®, ISO-
modem®, Precision32®, ProSLIC®, SIPHY®, USBXpress® and others are trademarks or registered
trademarks of Silicon Laboratories Inc. ARM, CORTEX, Cortex-M3 and THUMB are trademarks or reg-
istered trademarks of ARM Holdings. Keil is a registered trademark of ARM Limited. All other products
or brand names mentioned herein are trademarks of their respective holders.
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