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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.

2.1.20 Analog to Digital Converter (ADC)

The ADC is a Successive Approximation Register (SAR) architecture, with a resolution of up to 12 bits
at up to one million samples per second. The integrated input mux can select inputs from 4 external
pins and 6 internal signals.

2.1.21 Digital to Analog Converter (DAC)

The Digital to Analog Converter (DAC) can convert a digital value to an analog output voltage. The DAC
is fully differential rail-to-rail, with 12-bit resolution. It has one single ended output buffer connected to
channel 0. The DAC may be used for a number of different applications such as sensor interfaces or
sound output.

2.1.22 Operational Amplifier (OPAMP)

The EFM32TG225 features 3 Operational Amplifiers. The Operational Amplifier is a versatile general
purpose amplifier with rail-to-rail differential input and rail-to-rail single ended output. The input can be set
to pin, DAC or OPAMP, whereas the output can be pin, OPAMP or ADC. The current is programmable
and the OPAMP has various internal configurations such as unity gain, programmable gain using internal
resistors etc.

2.1.23 Low Energy Sensor Interface (LESENSE)

The Low Energy Sensor Interface (LESENSETM), is a highly configurable sensor interface with support
forup to 12 individually configurable sensors. By controlling the analog comparators and DAC, LESENSE
is capable of supporting a wide range of sensors and measurement schemes, and can for instance mea-
sure LC sensors, resistive sensors and capacitive sensors. LESENSE also includes a programmable
FSM which enables simple processing of measurement results without CPU intervention. LESENSE is
available in energy mode EM2, in addition to EMO and EM1, making it ideal for sensor monitoring in
applications with a strict energy budget.

2.1.24 Advanced Encryption Standard Accelerator (AES)

The AES accelerator performs AES encryption and decryption with 128-bit or 256-bit keys. Encrypting or
decrypting one 128-bit data block takes 52 HFCORECLK cycles with 128-bit keys and 75 HFCORECLK
cycles with 256-bit keys. The AES module is an AHB slave which enables efficient access to the data
and key registers. All write accesses to the AES module must be 32-bit operations, i.e. 8- or 16-bit
operations are not supported.

2.1.25 General Purpose Input/Output (GPIO)

In the EFM32TG225, there are 37 General Purpose Input/Output (GPIO) pins, which are divided into
ports with up to 16 pins each. These pins can individually be configured as either an output or input. More
advanced configurations like open-drain, filtering and drive strength can also be configured individually
for the pins. The GPIO pins can also be overridden by peripheral pin connections, like Timer PWM
outputs or USART communication, which can be routed to several locations on the device. The GPIO
supports up to 16 asynchronous external pin interrupts, which enables interrupts from any pin on the
device. Also, the input value of a pin can be routed through the Peripheral Reflex System to other
peripherals.
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Figure 3.1. EM2 current consumption. RTC prescaled to 1kHz, 32.768 kHz LFRCO.
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Figure 3.2. EM3 current consumption.
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Figure 3.3. EM4 current consumption.
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Figure 3.6. Typical Low-Level Output Current, 3V Supply Voltage
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Figure 3.7. Typical High-Level Output Current, 3V Supply Voltage
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Figure 3.9. Typical High-Level Output Current, 3.8V Supply Voltage
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Figure 3.13. Calibrated HFRCO 11 MHz Band Frequency vs Supply Voltage and Temperature

11.2

11.1

-
by
=)

Frequency [MHz]
=
o
©
T

N

©

®
T

10.7f

"""" -40°C||
— 25°C
85°C

080 22

3.4 3.6 3.8

14.2

14.1

14.0

-

w

©
T

Frequency [MHz]
I
w
0
T

i

w

u
T

13.6f

13.5F -~

1340 22

11.2

111

11.0

10.9

Frequency [MHz]

10.8

10.7 2o V]l
‘ ‘ — 30V
g ‘ ‘ § 3.8V
106 ‘ ‘ ‘ ‘ ‘
40 -15 5 25 45 65 85

14.2

14.1f

14.0

Frequency [MHz]
- -
w w
0 O

i
w
u

LBUB| oo
S S S SR S 2.0V
: — 30V
§ ‘ ‘ ‘ 3.8V
13.4 i i i i ‘
Za0 15 5 25 45 65 85

Temperature [°C]

Figure 3.15. Calibrated HFRCO 21 MHz Band Frequency vs Supply Voltage and Temperature
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Figure 3.16. Calibrated HFRCO 28 MHz Band Frequency vs Supply Voltage and Temperature
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3.9.5 AUXHFRCO
Table 3.12. AUXHFRCO
28 MHz frequency band 27.16 28.0 28.84 | MHz
21 MHz frequency band 20.37 21.0 21.63 | MHz
Oscillation frequen- | 14 MHz frequency band 13.58 14.0 14.42 | MHz
fauxHFRCO cy, Vpp=3.0V,
Tame=25°C 11 MHz frequency band 10.67 11.0 11.33 | MHz
7 MHz frequency band 6.40" 6.60" 6.80' | MHz
1 MHz frequency band 1.16° 1.20° 1.24% | MHz
tAUXHFRCO_settIir gSettllng time after fAUXHFRCO =14 MHz 0.6 CyCles
start-up
TUNESTEP AUy Frequency step 0.3° %
HERCO for LSB change in
TUNING value

For devices with prod. rev. < 19, Typ = 7MHz and Min/Max values not applicable.
2For devices with prod. rev. < 19, Typ = 1MHz and Min/Max values not applicable.

3The TUNING field in the CMU_AUXHFRCOCTRL register may be used to adjust the AUXHFRCO frequency. There is enough
adjustment range to ensure that the frequency bands above 7 MHz will always have some overlap across supply voltage and
temperature. By using a stable frequency reference such as the LFXO or HFXO, a firmware calibration routine can vary the
TUNING bits and the frequency band to maintain the AUXHFRCO frequency at any arbitrary value between 7 MHz and 28 MHz
across operating conditions.

3.9.6 ULFRCO

Table 3.13. ULFRCO

fuLFrco Oscillation frequen- | 25°C, 3V 0.70 1.75 | kHz
cy

TCuULFRCO Temperature coeffi- 0.05 %/°C
cient

VCyLFRCO Supply voltage co- -18.2 %/
efficient
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3.10.1 Typical performance

Figure 3.19. ADC Frequency Spectrum, Vdd = 3V, Temp = 25°C
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Figure 3.20. ADC Integral Linearity Error vs Code, Vdd = 3V, Temp = 25°C
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Figure 3.21. ADC Differential Linearity Error vs Code, Vdd = 3V, Temp = 25°C
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OPAO0/OPA1 BIASPROG=0xF, 16.36 MHz
HALFBIAS=0x0
OPAO/OPA1 BIASPROG=0x7, 0.81 MHz
HALFBIAS=0x1
OPAO0/OPA1 BIASPROG=0x0, 0.11 MHz
Gain Bandwidth HALFBIAS=0x1
GBWorave | proguct
OPA2 BIASPROG=0xF, 211 MHz
HALFBIAS=0x0
OPA2 BIASPROG=0x7, 0.72 MHz
HALFBIAS=0x1
OPA2 BIASPROG=0x0, 0.09 MHz
HALFBIAS=0x1
BIASPROG=0xF, 64 °
HALFBIAS=0x0, C =75 pF
. BIASPROG=0x7, 58 °
PMopamp Phase Margin HALFBIAS=0x1, C_=75 pF
BIASPROG=0x0, 58 °
HALFBIAS=0x1, C =75 pF
RinpUT Input Resistance 100 Mohm
OPAO/OPAL 200 Ohm
RLoap Load Resistance
OPA2 2000 Ohm
OPAO0/OPA1 11 | mA
lLoaD DC Load Current
- OPA2 1.5 | mA
OPAXHCMDIS=0 Vss Vob | V
ViNPUT Input VOltage
OPAXHCMDIS=1 Vss Vpp-1.2 | V
VouTtpuT Output Voltage Vss Vpp | V
Unity Gain, Vss<Vin<Vpp, 6 mV
OPAXHCMDIS=0
VOFFSET Input Offset Voltage
Unity Gain, Vss<Vj,<Vpp-1.2, 1 mV
OPAXHCMDIS=1
VOFFSET_DRIFT Input Offset VOItage 0.02 | mv/°C
Drift
OPAO/OPA1 BIASPROG=0xF, 46.11 V/us
HALFBIAS=0x0
OPAO/OPA1 BIASPROG=0x7, 1.21 V/us
HALFBIAS=0x1
OPAO/OPA1 BIASPROG=0x0, 0.16 V/us
HALFBIAS=0x1
SRopamvp Slew Rate
OPA2 BIASPROG=0xF, 4.43 Vius
HALFBIAS=0x0
OPA2 BIASPROG=0x7, 1.30 V/us
HALFBIAS=0x1
OPA2 BIASPROG=0x0, 0.16 V/us
HALFBIAS=0x1
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OPAO0/OPAL1 BIASPROG=0xF, 0.09 Hs
HALFBIAS=0x0
OPAO/OPAL BIASPROG=0x7, 1.52 us
HALFBIAS=0x1
OPAO0/OPA1 BIASPROG=0x0, 12.74 us
HALFBIAS=0x1
PUopamvp Power-up Time
OPA2 BIASPROG=0xF, 0.09 us
HALFBIAS=0x0
OPA2 BIASPROG=0x7, 0.13 Hs
HALFBIAS=0x1
OPA2 BIASPROG=0x0, 0.17 Hs
HALFBIAS=0x1
Vou=1V, RESSEL=0, 101 WVRws
0.1 Hz<f<10 kHz, OPAX-
HCMDIS=0
Vou=1V, RESSEL=0, 141 WV RS
0.1 Hz<f<10 kHz, OPAXx-
HCMDIS=1
Vou=1V, RESSEL=0, 0.1 196 HVRMS
Hz<f<1 MHz, OPAXHCMDIS=0
Vou=1V, RESSEL=0, 0.1 229 HVRMs
Nopawp Voltage Noise Hz<f<1 MHz, OPAXHCMDIS=1
RESSEL=7, 0.1 Hz<f<10 kHz, 1230 HVRms

OPAXHCMDIS=0

RESSEL=7, 0.1 Hz<f<10 kHz, 2130 HVRwvs
OPAXHCMDIS=1

RESSEL=7, 0.1 Hz<f<1 MHz, 1630 HVRMS
OPAXHCMDIS=0

RESSEL=7, 0.1 Hz<f<1 MHz, 2590 HVRwvs
OPAXHCMDIS=1

Figure 3.24. OPAMP Common Mode Rejection Ratio
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3.13 Analog Comparator (ACMP)

Table 3.17. ACMP

VacMPIN Input voltage range 0 Vpp | V

VacmpPeMm ACMP Common 0 Vob | V
Mode voltage range

BIASPROG=0b0000, FULL- 0.1 0.6 | A
BIAS=0 and HALFBIAS=1 in
ACMPN_CTRL register

BIASPROG=0b1111, FULL- 2.87 12 | pA
lacmp Active current BIAS=0 and HALFBIAS=0 in
ACMPN_CTRL register

BIASPROG=0b1111, FULL- 195 520 | A
BIAS=1 and HALFBIAS=0 in
ACMPN_CTRL register

Internal voltage reference off. 0.0 05| A
Current consump- Using external voltage refer-
IACMPREE tion of internal volt- | ence
age reference
Internal voltage reference 2.15 3.00 | pA
VACMPOFFSET Offset voltage BIASPROG= 0b1010, FULL- -12 0 12 | mV

BIAS=0 and HALFBIAS=0 in
ACMPN_CTRL register

V ACMPHYST ACMP hysteresis Programmable 17 mV

CSRESSEL=0b00 in 39 kOhm
ACMPN_INPUTSEL

CSRESSEL=0b01 in 71 kOhm

Capacitive Sense ACMPn_INPUTSEL

Rcsres :
Internal Resistance | cgpESSEL =0b10 in 104 kOhm
ACMPn_INPUTSEL
CSRESSEL=0b11 in 136 kOhm
ACMPn_INPUTSEL
tACMPSTART Startup time 10 | ps

The total ACMP current is the sum of the contributions from the ACMP and its internal voltage reference
as given in Equation 3.1 (p. 40) . lacmperer IS zero if an external voltage reference is used.

Total ACMP Active Current

lacmpTOTAL = lacmp + lacvPREF (3.1)
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BGA48 Pin#
and Name

Pin Name

Pin Alternate Functionality / Description

Timers

Communication
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LES_ALTEXS5 #0
A3 PE11 TIM1_CC1l#1 USO_RX #0 BOOT_RX
A4 PF5 PRS_CH2 #1
A5 PF3 PRS_CHO #1
ACMP1_CH6
A6 PC14 DACO_OUTIALT #2/ P-(I-ZIRIA'I:'IECS(?_]I-I\T# gO USO0_CS #3 LES_CH14 #0
OPAMP_OUTIALT -
ACMP1_CH7
A7 PC15 DACO_OUTIALT #3/ TIM1_CC2 #0 USO_CLK #3 EEBE_%FV'\%S f:i
OPAMP_OUTI1ALT =
CMU_CLK1 #0
B1 PA1 TIMO_CC1 #0/1 12C0O_SCL #0 PRS_CH1 #0
LEUO_RX #4 PRS_CHO #0
B2 PAD TIMO_CCO #0/1/4 12CO_SDA #0 GPIO_EM4WUO
B3 PE10 TIM1_CCO #1 USO_TX #0 BOOT_TX
B4 PF4 PRS_CH1 #1
ACMP1_O #0
B5 PF2 TIMO_CC2 #5 LEUO_TX #4 DBG_SWO #0
GPIO_EM4WU4
B6 PC11 ACMP1_CH3 USO_TX #2 LES_CH11 #0
ACMP1_CH5 TIM1_CCO #0
B7 PC13 DACO_OUTIALT #1/ TIM1_CC2 #4 LES_CH13 #0
OPAMP_OUTI1ALT PCNTO_SOIN #0
ACMPO_CHO USO_TX #5
o1 pco DACO_QUTOALT #01 TIMo_cc1#a USLTX 0 LES_CHO#0
OPAMP_OUTOALT - 12CO_SDA #4 -
Cc2 PA2 TIMO_CC2 #0/1 CMU_CLKO #0
C3 VSS Ground.
C4 I0VDD_5 Digital 10 power supply 5.
cs PE1 TIMO_CC1 #5 LLé?J]b_(:Ri(f3 DBG_SWDIO #0/1
LETIMO_OUT1 #2 IZCO__SCL #5 GPIO_EM4WU3
LES_CH9 #0
Ccé PC9 ACMP1_CH1 USO_CLK #2 GPIO_EMAWU?2
Cc7 PC10 ACMP1_CH2 USO_RX #2 LES_CH10 #0
ACMPO_CH1 USO_RX #5
D1 PC1 DACO_OUTOALT #1/ P-gm%cscl?l\f 4#2 US1_RX #0 Ip‘gz—cé:é i?)
OPAMP_OUTOALT = 12CO_SCL #4 -
ACMPO_CH3
D2 PC3 DACO_OUTOALT #3/ LES_CH3 #0
OPAMP_OUTOALT
D3 I0VDD_0 Digital 10 power supply 0.
US1_CLK #2
D5 PFO LE-I:I!:\IC/IOO_COCL?T;?)S#Z LEUO_TX #3 DBG_SWCLK #0/1
- 12C0_SDA #5
D6 PC8 ACMP1_CHO USO_CS #2 LES_CH8 #0
D7 DECOUPLE Decouple output for on-chip voltage regulator. An external capacitance of size CpecoupLe is required at this pin.
ACMPO_CH2
El PC2 DACO_OUTOALT #2/ LES_CH2 #0
OPAMP_OUTOALT
ACMPO_CH4
E2 PC4 DACO_PO / LETIMO_OUTO #3 LES_CH4 #0
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BGA48 Pin#
and Name

Pin Alternate Functionality / Description

Pin Name Timers Communication

OPAMP_PO
E3 PA8
E4 VDD_DREG Power supply for on-chip voltage regulator.
E5 AVSS_0 Analog ground 0.

ADCO_CH7 TIM1_CC1 #4 US1 TX#2 CMU_CLKO #2
E6 PD7 DACO_N1/ LETIMO_OUT1 #0 12C0 _SCL #1 LES_ALTEX1 #0

OPAMP_N1 PCNTO_S1IN #3 - ACMP1_O #2

ADCO_CH®6 TIM1_CCO #4 US1_RX #2 LES_ALTEXO #0
E7 PD6 DACO_P1/ LETIMO_OUTO #0 12C0 SDA #1 ACMPO O #2

OPAMP_P1 PCNTO_SOIN #3 = -

USO_TX #4
F1 PB7 LFEXTAL_P TIM1_CCO #3 USL_CLK #0
F2 PA9
Reset input, active low.
F3 RESETn To apply an external reset source to this pin, it is required to only drive this pin low during reset, and let the internal pull-up
ensure that reset is released.

F4 I0VDD_3 Digital 10 power supply 3.
F5 AVDD_1 Analog power supply 1.
F6 AVDD_0 Analog power supply 0.

ADCO_CH5
F7 PD5 OPAMP_OUT2 #0 LEUO_RX #0

USO_RX #4
G1 PB8 LFEXTAL_N TIM1_CC1 #3 US1_CS #0
G2 PA10
DACO_OUTO/ TIM1_CC2 #3
G3 PB11 OPAMP_OUTO LETIMO_OUTO #1
G4 AVSS_1 Analog ground 1.
USO_CLK #4/5
G5 PB13 HFEXTAL_P LEUO_TX #1
USO0_CS #4/5

G6 PB14 HFXTAL_N LEUO_RX #1

ADCO_CH4
G7 PD4 OPAMP_P2 LEUO_TX #0

4.2 Alternate Functionality Pinout

A wide selection of alternate functionality is available for multiplexing to various pins. This is shown in
Table 4.2 (p. 48). The table shows the name of the alternate functionality in the first column, followed
by columns showing the possible LOCATION bitfield settings.

Note
Some functionality, such as analog interfaces, do not have alternate settings or a LOCA-
TION bitfield. In these cases, the pinout is shown in the column corresponding to LOCA-
TION 0.
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GPIO_EM4WUO PAO Pin can be used to wake the system up from EM4
GPIO_EM4WU2 PC9 Pin can be used to wake the system up from EM4
GPIO_EM4WU3 PF1 Pin can be used to wake the system up from EM4
GPIO_EM4WU4 PF2 Pin can be used to wake the system up from EM4
GPIO_EM4WU5 PE13 Pin can be used to wake the system up from EM4
HEXTAL_N PB14 ;i)gt;ir;r::;eg;iﬂc% p(ﬂ;y;ltsl negative pin. Also used as external
HFXTAL_P PB13 High Frequency Crystal positive pin.

12C0_SCL PAl PD7 PC1 PF1 PE13 12C0 Serial Clock Line input / output.

12C0_SDA PAO PD6 PCO PFO PE12 12C0 Serial Data input / output.

LES_ALTEXO PD6 LESENSE alternate exite output 0.

LES_ALTEX1 PD7 LESENSE alternate exite output 1.

LES_ALTEX5 PE11 LESENSE alternate exite output 5.

LES_ALTEX6 PE12 LESENSE alternate exite output 6.

LES_ALTEX7 PE13 LESENSE alternate exite output 7.

LES_CHO PCO LESENSE channel 0.

LES_CH1 PC1 LESENSE channel 1.

LES_CH2 PC2 LESENSE channel 2.

LES_CH3 PC3 LESENSE channel 3.

LES_CH4 PC4 LESENSE channel 4.

LES_CH8 PC8 LESENSE channel 8.

LES_CH9 PC9 LESENSE channel 9.

LES_CH10 PC10 LESENSE channel 10.

LES_CH11 PC11 LESENSE channel 11.

LES_CH13 PC13 LESENSE channel 13.

LES_CH14 PC14 LESENSE channel 14.

LES_CH15 PC15 LESENSE channel 15.

LETIMO_OUTO PD6 PB11 PFO PC4 Low Energy Timer LETIMO, output channel 0.
LETIMO_OUT1 PD7 PF1 Low Energy Timer LETIMO, output channel 1.

LEUO_RX PD5 PB14 PF1 PAO LEUARTO Receive input.

LEUO_TX PD4 PB13 PFO PE2 I&E;Qfgg;;iﬁg; g:.tput. Also used as receive input in half
LEXTALN | PE8 oo usedt a5 an opional extemal dock npucpin
LFXTAL_P PB7 Low Frequency Crystal (typically 32.768 kHz) positive pin.
PCNTO_SOIN PC13 PCO PD6 Pulse Counter PCNTO input number 0.

PCNTO_S1IN PC14 PC1 PD7 Pulse Counter PCNTO input number 1.

PRS_CHO PAO PF3 Peripheral Reflex System PRS, channel 0.

PRS_CH1 PAL PF4 Peripheral Reflex System PRS, channel 1.

PRS_CH2 PCO PF5 Peripheral Reflex System PRS, channel 2.

PRS_CH3 PC1 Peripheral Reflex System PRS, channel 3.

TIMO_CCO PAO PAO PAO PFO Timer 0 Capture Compare input / output channel 0.
TIMO_CC1 PA1 PAl PCO PF1 Timer 0 Capture Compare input / output channel 1.
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Alternate LOCATION

Functionality Description
TIMO_CC2 PA2 PA2 PC1 PF2 Timer 0 Capture Compare input / output channel 2.
TIM1_CCO PC13 PE10 PB7 PD6 Timer 1 Capture Compare input / output channel 0.
TIM1_CC1 PC14 PE11 PB8 PD7 Timer 1 Capture Compare input / output channel 1.
TIM1_CC2 PC15 PE12 PB11 PC13 Timer 1 Capture Compare input / output channel 2.
US0_CLK PE12 PC9 PC15 PB13 PB13 USARTO clock input / output.

USO_CS PE13 PC8 PC14 PB14 PB14 USARTO chip select input / output.

USARTO Asynchronous Receive.

US0_RX PE11 PC10 | PE12 PB8 PC1 USARTO Synchronous mode Master Input / Slave Output
(MISO).
USARTO Asynchronous Transmit.Also used as receive input
in half duplex communication.

USO0_TX PE10 PC11 PE13 PB7 PCO
USARTO Synchronous mode Master Output / Slave Input
(MoslI).

US1_CLK PB7 PFO USART1 clock input / output.

US1 CS PB8 PF1 USART1 chip select input / output.
USART1 Asynchronous Receive.

US1_RX PC1 PD6 USART1 Synchronous mode Master Input / Slave Output
(MISO).
USART1 Asynchronous Transmit.Also used as receive input
in half duplex communication.

US1_TX PCO PD7

USART1 Synchronous mode Master Output / Slave Input
(MOslI).

4.3 GPIO Pinout Overview

The specific GPIO pins available in EFM32TG225 is shown in Table 4.3 (p. 50). Each GPIO port is
organized as 16-bit ports indicated by letters A through F, and the individual pin on this port is indicated
by a number from 15 down to O.

Table 4.3. GPIO Pinout

Pin | Pin Pin | Pin Pin  Pin Pin  Pin

15 14 13 12 10 9 6 5
Port A - - - - - PA1O | PA9 | PA8 - - - - - PA2 | PAlL PAO
Port B - PB14 | PB13 - PB11 - - PB8 | PB7 - - - - - -
Port C PC15 | PC14 | PC13 - PC11 |PC10| PC9 | PC8 - - - PC4 | PC3 | PC2 | PC1 | PCO
Port D - - - - - - - - PD7 | PD6 | PD5 | PD4 - - -
Port E - - PE13 | PE12 | PE11 | PE10 - - - - - - - - -
Port F - - - - - - - - - - PF5 | PF4 | PF3 | PF2 | PF1 PFO

4.4 Opamp Pinout Overview

The specific opamp terminals available in EFM32TG225 is shown in Figure 4.2 (p. 51) .
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The BGA48 Package uses SAC105 solderballs.
All EFM32 packages are RoHS compliant and free of Bromine (Br) and Antimony (Sb).

For additional Quality and Environmental information, please see:
http://www.silabs.com/support/quality/pages/default.aspx
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Figure 5.3. BGA48 PCB Stencil Design
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Table 5.3. BGA48 PCB Stencil Design Dimensions (Dimensions in mm)

a 0.25
b 0.50
d 3.00
e 3.00

. 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. 51) .

OO WN P

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.

2015-03-06 - EFM32TG225FXX - d0205_Rev1.40 www.Silabs.com




