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2.1.26 Liquid Crystal Display Driver (LCD)

The LCD driver is capable of driving a segmented LCD display with up to 8x11 segments. A voltage
boost function enables it to provide the LCD display with higher voltage than the supply voltage for the
device. In addition, an animation feature can run custom animations on the LCD display without any
CPU intervention. The LCD driver can also remain active even in Energy Mode 2 and provides a Frame
Counter interrupt that can wake-up the device on a regular basis for updating data.

2.2 Configuration Summary

The features of the EFM32TG822 is a subset of the feature set described in the EFM32TG Reference
Manual. Table 2.1 (p. 7) describes device specific implementation of the features.

Table 2.1. Configuration Summary

Cortex-M3 Full configuration NA

DBG Full configuration DBG_SWCLK, DBG_SWDIO,
DBG_SWO

MSC Full configuration NA

DMA Full configuration NA

RMU Full configuration NA

EMU Full configuration NA

CMU Full configuration CMU_OUTO0, CMU_OUT1

WDOG Full configuration NA

PRS Full configuration NA

12C0 Full configuration 12C0_SDA, 12C0_SCL

USARTO Full configuration with IrDA USO_TX, USO_RX. USO_CLK, US0_Cs

USART1 Full configuration with 12S US1 _TX, US1_RX, US1_CLK, US1_CS

LEUARTO Full configuration LEUO_TX, LEUO_RX

TIMERO Full configuration TIMO_CCJ2:0]

TIMER1 Full configuration TIM1_CCJ[2:0]

RTC Full configuration NA

LETIMERO Full configuration LETO_O[1:0]

PCNTO Full configuration, 16-bit count register | PCNTO_S[1:0]

ACMPO Full configuration ACMPO_CH[4], ACMP0_O

ACMP1 Full configuration ACMP1_CH][7:5], ACMP1_O

VCMP Full configuration NA

ADCO Full configuration ADCO_CH[7:4]

DACO Full configuration DACO_OUT[0], DACO_OUTXALT

OPAMP

AES Full configuration NA

GPIO 37 pins Available pins are shown in
Table 4.3 (p. 52)
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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 3.8. Typical Low-Level Output Current, 3.8V Supply Voltage
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furrco = 14 MHz 104 120 | pA
fHFRCO =11 MHz 94 110 IJA
fHFRCO =6.6 MHz 63 90 IJA
fHFRCO =1.2 MHz 22 32 |JA
TUNESTEP,,. | Frequency step 0.3° %
FRCO 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_HFRCOCTRL register may be used to adjust the HFRCO 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 HFRCO frequency at any arbitrary value between 7 MHz and 28 MHz across operating conditions.

Figure 3.11. Calibrated HFRCO 1 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 Analog Digital Converter (ADC)

Table 3.14. ADC

Single ended 0 VRee | V
VabpcIN Input voltage range
Differential 'VREF/Z VREF/2 Vv
V ADCREFIN Input range of exter- 1.25 Vpp | V
nal reference volt-
age, single ended
and differential
VabcrerFIN_cH7 | Input range of ex- See VapcrerIN 0 Vpp-1.1|V
ternal negative ref-
erence voltage on
channel 7
VapcrerIN_cHs | Input range of ex- See VapcREFIN 0.625 Vpp | V
ternal positive ref-
erence voltage on
channel 6
VADCCMIN Common mode in- 0 Vop | 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 377 HA
reference
10 kSamples/s 12 bit, internal 67 HA
1.25 V reference, WARMUP-
MODE in ADCn_CTRL set to
0b00
10 kSamples/s 12 bit, internal 68 HA
1.25 V reference, WARMUP-
| Average active cur- | MODE in ADCn_CTRL set to
ADC rent 0bo1
10 kSamples/s 12 bit, internal 71 HA
1.25 V reference, WARMUP-
MODE in ADCn_CTRL set to
0Ob10
10 kSamples/s 12 bit, internal 244 HA
1.25 V reference, WARMUP-
MODE in ADCn_CTRL set to
0Ob11
|ADCREF Current consump- Internal voltage reference 65 HA
tion of internal volt-
age reference
Capcin Input capacitance 2 pF
Rapcin Input ON resistance 1 MOhm
RapcrILT Input RC filter resis- 10 kOhm
tance
CADCFILT Input RC filter/de- 250 fF
coupling capaci-
tance
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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- 69 dB
ential, Vpp reference
200 kSamples/s, 12 hit, 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
ended, internal 2.5V reference
1 MSamples/s, 12 bit, single 64 dB
ended, Vpp reference
1 MSamples/s, 12 bit, differen- 60 dB
tial, internal 1.25V reference
1 MSamples/s, 12 bit, differen- 64 dB
tial, internal 2.5V reference
1 MSamples/s, 12 bit, differen- 54 dB
tial, 5V reference
1 MSamples/s, 12 bit, differen- 66 dB
tial, Vpp reference
1 MSamples/s, 12 bit, differen- 68 dB

Slgnal-to-Noise tial, 2xVpp reference

SINADapc And Distortion-ratio

(SINAD) 200 kSamples/s, 12 bit, sin- 61 dB
gle ended, internal 1.25V refer-
ence
200 kSamples/s, 12 hit, single 65 dB
ended, internal 2.5V reference
200 kSamples/s, 12 bit, single 66 dB
ended, Vpp reference
200 kSamples/s, 12 hit, 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 bit, differ- 66 dB
ential, 5V reference
200 kSamples/s, 12 bit, differ- 62 68 dB
ential, Vpp reference
200 kSamples/s, 12 bit, differ- 69 dB
ential, 2xVpp reference
1 MSamples/s, 12 bit, single 64 dBc

. ended, internal 1.25V refer-
Spurious-Free Dy- ence
SFDRapc namic Range (SF-
DR) 1 MSamples/s, 12 bit, single 76 dBc

ended, internal 2.5V reference
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1 MSamples/s, 12 bit, single 73 dBc
ended, Vpp reference
1 MSamples/s, 12 bit, differen- 66 dBc
tial, internal 1.25V reference
1 MSamples/s, 12 bit, differen- 77 dBc
tial, internal 2.5V reference
1 MSamples/s, 12 bit, differen- 76 dBc
tial, Vpp reference
1 MSamples/s, 12 bit, differen- 75 dBc
tial, 2xVpp reference
1 MSamples/s, 12 bit, differen- 69 dBc
tial, 5V reference
200 kSamples/s, 12 bit, sin- 75 dBc
gle ended, internal 1.25V refer-
ence
200 kSamples/s, 12 bit, single 75 dBc
ended, internal 2.5V reference
200 kSamples/s, 12 bit, single 68 76 dBc
ended, Vpp reference
200 kSamples/s, 12 hit, differ- 79 dBc
ential, internal 1.25V reference
200 kSamples/s, 12 bit, differ- 79 dBc
ential, internal 2.5V reference
200 kSamples/s, 12 bit, differ- 78 dBc
ential, 5V reference
200 kSamples/s, 12 bit, differ- 79 dBc
ential, Vpp reference
200 kSamples/s, 12 bit, differ- 79 dBc
ential, 2xVpp reference
After calibration, single ended -4 0.3 4| mVv
V ADCOFFSET Offset voltage
After calibration, differential 0.3 mV
-1.92 mV/°C
Thermometer out-
-6.3 ADC
TGRADApcTH put gradient Codes/
°C
DNLapc Differential non-lin- | Vpp= 3.0V, external 2.5V ref- -1 +0.7 4| LSB
earity (DNL) erence
INLapC Integral non-linear- | Vpp= 3.0V, external 2.5V ref- +1.2 +3 | LSB
ity (INL), End point | erence
method
MCapc No missing codes 11.999* 12 bits
1.25V reference 0.017 0.033% | %/°C
GAINEgp Gain error drift > 3
2.5V reference 0.01 0.03” | %/°C
1.25V reference 0.2 0.7° | LSB/°C
OFFSETgp Offset error drift > 3
2.5V reference 0.2 0.62” | LSB/°C

1on the average every ADC will have one missing code, most likely to appear around 2048 + n*512 where n can be a value in
the set {-3, -2, -1, 1, 2, 3}. There will be no missing code around 2048, and in spite of the missing code the ADC will be monotonic
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at all times so that a response to a slowly increasing input will always be a slowly increasing output. Around the one code that is

missing, the neighbour codes will look wider in the DNL plot. The spectra will show spurs on the level of -78dBc for a full scale
input for chips that have the missing code issue.

2Typical numbers given by abs(Mean) / (85 - 25).
3Max number given by (abs(Mean) + 3x stddev) / (85 - 25).

The integral non-linearity (INL) and differential non-linearity parameters are explained in Figure 3.17 (p.
30) and Figure 3.18 (p. 30) , respectively.

Figure 3.17. Integral Non-Linearity (INL)

Digital ouput code

‘ INL= | [(Vo- Ves)/ Vissoeal] - D] where 0 < D < 2V- 1
4095
4094
Actual ADC
4093 tranfer function
before offset and
4092 gain correction Actual ADC
tranfer function
after offset and

gain correction

J

INL Error

— (End Point INL)
S~
3 Ideal transfer
curve
2
! #VOFFSEI'
0 // >
Analog Input
Figure 3.18. Differential Non-Linearity (DNL)
Digital
ouput — N
U | DNL=[[(Vor1- Vo) Vissoea] - 1| where 0 < D < 2"- 2
4095 Full Scale Range
4094

Example: Adjacent
4093 input value Vp.1
corrresponds to digital
output code D+1 H Actual transfer
«ff— function with one
H

H

missing code.

4092
Example: Input value
Vp corrresponds to

digital output code D

-

=

Code width =2 LSB
Ld?aLtransfer DNL=1 LSB
" \ \
05 > +
5 LSB ,,,,,,,,,,,, Ideal spacing
—» < e between two
4 il B, adjacent codes
*VLSB\DEAL: 118
3
Ideal 50%
2 Transition Point
1 Ideal Code Center
0

J -
Analog Input

2015-03-06 - EFM32TG822FXX - d0052_Rev1.40 www.silabs.com




...the world's most energy friendly microcontrollers

Table 3.22. 12C Fast-mode Plus (Fm+)

fscL SCL clock frequency 0 1000" | kHz
tLow SCL clock low time 0.5 ps
tHiGH SCL clock high time 0.26 Hs
tsupAT SDA set-up time 50 ns
tHD,DAT SDA hold time 8 ns
tsu.sta Repeated START condition set-up time 0.26 us
tHp,STA (Repeated) START condition hold time 0.26 us
tsu.sto STOP condition set-up time 0.26 us
teuE Bus free time between a STOP and START condition 0.5 us

For the minimum HFPERCLK frequency required in Fast-mode Plus, see the 12C chapter in the EFM32TG Reference Manual.

3.17 Digital Peripherals

Table 3.23. Digital Peripherals

lUSART USART current USART idle current, clock en- 7.5 WA/
abled MHz
I LEUART LEUART current LEUART idle current, clock en- 150 nA
abled
lioc 12C current I2C idle current, clock enabled 6.25 HA/
MHz
ITIMER TIMER current TIMER_O idle current, clock 8.75 HA/
enabled MHz
ILETIMER LETIMER current LETIMER idle current, clock 75 nA
enabled
IpeNT PCNT current PCNT idle current, clock en- 60 nA
abled
IrTC RTC current RTC idle current, clock enabled 40 nA
l.co LCD current LCD idle current, clock enabled 50 nA
IaES AES current AES idle current, clock enabled 25 HA/
MHz
lepio GPIO current GPIO idle current, clock en- 5.31 HA/
abled MHz
Iprs PRS current PRS idle current 2.81 pA/
MHz
loma DMA current Clock enable 8.12 HA/
MHz
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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 PD7 Analog comparator ACMP1, digital output.
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.
CMU_CLKO PA2 PD7 Clock Management Unit, clock output number 0.
CMU_CLK1 PAL PE12 Clock Management Unit, clock output number 1.
gé(/-i(lzll_ll\l_ll\lll PD7 Operational Amplifier 1 external negative input.
DACO_OUTO/ PB11 Digital to Analog Converter DACO_OUTO /
OPAMP_OUTO OPAMP output channel number 0.
OPAMP_OUT2 PD5 Operational Amplifier 2 output.
gﬁi&_ﬁ_op/o PC4 Operational Amplifier 0 external positive input.
gﬁi&_;_lpll 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 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 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 Note that this function is not enabled after reset, and must be
enabled by software to be used.
GPIO_EM4WUO PAO 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 srl)%t;r::;:agll:)irllc%;jty;tgl negative pin. Also used as external
HFXTAL_P PB13 High Frequency Crystal positive pin.
12C0_SCL PAl PD7 PF1 PE13 12C0 Serial Clock Line input / output.
12C0_SDA PAO PD6 PFO PE12 12C0 Serial Data input / output.
LCD voltage booster (optional), boost capacitor, negative pin.
LCD_BCAP_N PA13 If using the LCD voltage booster, connect a 22 nF capacitor
between LCD_BCAP_N and LCD_BCAP_P.
LCD voltage booster (optional), boost capacitor, positive pin.
LCD_BCAP_P PA12 If using the LCD voltage booster, connect a 22 nF capacitor
between LCD_BCAP_N and LCD_BCAP_P.
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LCD voltage booster (optional), boost output. If using the
LCD voltage booster, connect a 1 uF capacitor between this
pin and VSS.
LCD_BEXT PA14 An external LCD voltage may also be applied to this pin if the
booster is not enabled.
If AVDD is used directly as the LCD supply voltage, this pin
may be left unconnected or used as a GPIO.
LCD_COMO PE4 LCD driver common line number 0.
LCD_COM1 PE5 LCD driver common line number 1.
LCD_COM2 PE6 LCD driver common line number 2.
LCD_COM3 PE7 LCD driver common line number 3.
LCD segment line 0. Segments 0, 1, 2 and 3 are controlled
LCD_SEGO PF2 by SEGENO.
LCD segment line 1. Segments 0, 1, 2 and 3 are controlled
LCD_SEG1 PF3 by SEGENO.
LCD segment line 2. Segments 0, 1, 2 and 3 are controlled
LCD_SEG2 PF4 by SEGENO.
LCD segment line 3. Segments 0, 1, 2 and 3 are controlled
LCD_SEG3 PF5 by SEGENO.
LCD segment line 6. Segments 4, 5, 6 and 7 are controlled
LCD_SEG6 PE10 by SEGENL.
LCD segment line 7. Segments 4, 5, 6 and 7 are controlled
LCD_SEG7 PE11 by SEGENL.
LCD segment line 8. Segments 8, 9, 10 and 11 are controlled
LCD_SEG8 PE12 by SEGEN2.
LCD segment line 9. Segments 8, 9, 10 and 11 are controlled
LCD_SEG9 PE13 by SEGEN2.
LCD segment line 13. Segments 12, 13, 14 and 15 are con-
LCD_SEG13 PAO trolled by SEGEN3.
LCD segment line 14. Segments 12, 13, 14 and 15 are con-
LCD_SEG14 PAL trolled by SEGENS.
LCD segment line 15. Segments 12, 13, 14 and 15 are con-
LCD_SEG15 PA2 trolled by SEGEN3.
LCD SEG20/ LCD segment line 20. Segments 20, 21, 22 and 23 are con-
LCD:COM4 PB3 t_rolled by SEGENS. This pin may also be used as LCD COM
line 4
LCD SEG21/ LCD segment line 21. Segments 20, 21, 22 and 23 are con-
LCD COMS PB4 trolled by SEGENS. This pin may also be used as LCD COM
- line 5
LCD SEG22/ LCD segment line 22. Segments 20, 21, 22 and 23 are con-
LCD:COMG PB5 t_rolled by SEGENS. This pin may also be used as LCD COM
line 6
LCD SEG23/ LCD segment line 23. Segments 20, 21, 22 and 23 are con-
LCD COM7 PB6 t'rolled by SEGENS. This pin may also be used as LCD COM
- line 7
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_CH4 PC4 LESENSE channel 4.
LES_CH13 PC13 LESENSE channel 13.
LES_CH14 PC14 LESENSE channel 14.
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Table 4.3. GPIO Pinout

Pin ' Pin Pin Pin Pin Pin Pin  Pin  Pin Pin
13 12 11 10 9 8 3 p) 1 0
Port A PA14 | PA13 | PAl12 PA2 PAl PAO
Port B PB14 | PB13 PB11 PB8 PB7 PB6 PB5 PB4 PB3
Port C PC15 | PC14 | PC13 PC4
Port D PD7 PD6 PD5 PD4
Port E PE13 | PE12 | PE11 | PE10 PE7 PE6 PES5 PE4
Port F PF5 | PF4 | PF3 | PF2 | PF1 PFO
4.4 Opamp Pinout Overview
The specific opamp terminals available in EFM32TG822 is shown in Figure 4.2 (p. 52) .
Figure 4.2. Opamp Pinout
PB11
PC4 [PNUTOALT
OPAQ_“5uT0
[ ] -
PD4 Eﬁ N
OPA2 >———
OouT?2
1- — PC13
I PC14
PD6 [ F—— + \_OUT1ALT PCLE
OPA1l
OuUT1
PD7 [C T} -
PD5
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4.5 TQFP48 Package

Figure 4.3. TQFP48
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Note:

1. Dimensions and tolerance per ASME Y14.5M-1994

. Control dimension: Millimeter.

3. Datum plane AB is located at bottom of lead and is coincident with the lead where the lead exists
from the plastic body at the bottom of the parting line.

4. Datums T, U and Z to be determined at datum plane AB.

5. Dimensions S and V to be determined at seating plane AC.

6. Dimensions A and B do not include mold protrusion. Allowable protrusion is 0.250 per side. Dimen-
sions A and B do include mold mismatch and are determined at datum AB.

7. Dimension D does not include dambar protrusion. Dambar protrusion shall not cause the D dimension
to exceed 0.350.

8. Minimum solder plate thickness shall be 0.0076.

9. Exact shape of each corner is optional.

N

Table 4.4. QFP48 (Dimensions in mm)

A - 7.000 BSC M 12DEG REF -
Al - 3.500 BSC N 0.090 - 0.160
B - 7.000 BSC P 0.250 BSC -
Bl - 3.500 BSC R 0.150 - 0.250
C 1.000 - 1.200 S 9.000 BSC -
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5 PCB Layout and Soldering
5.1 Recommended PCB Layout

Figure 5.1. TQFP48 PCB Land Pattern
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Table 5.1. QFP48 PCB Land Pattern Dimensions (Dimensions in mm)

Symbol Dim. (mm) Symbol Pin number Symbol Pin number ‘
a 1.60 P1 1 P6 36
b 0.30 P2 12 P7 37
c 0.50 P3 13 P8 48
d 8.50 P4 24
e 8.50 P5 25
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Figure 5.2. TQFP48 PCB Solder Mask
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Table 5.2. QFP48 PCB Solder Mask Dimensions (Dimensions in mm)

Symbol Dim. (mm) ‘

a 1.72

0.42

c 0.50

d 8.50

e 8.50
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7 Revision History
7.1 Revision 1.40

March 6th, 2015

Updated Block Diagram.

Updated Energy Modes current consumption.

Updated Power Management section.

Updated LFRCO and HFRCO sections.

Added AUXHFRCO to block diagram and Electrical Characteristics.

Corrected unit to kHz on LFRCO plots y-axis.

Updated ADC section and added clarification on conditions for INLaopc and DNLpc parameters.
Updated DAC section and added clarification on conditions for INLpac and DNLpac parameters.
Updated OPAMP section.

Updated ACMP section and the response time graph.

Updated VCMP section.

Updated Digital Peripherals section.

7.2 Revision 1.30

July 2nd, 2014

Corrected single power supply voltage minimum value from 1.85V to 1.98V.
Updated current consumption.

Updated transition between energy modes.

Updated power management data.

Updated GPIO data.

Updated LFXO, HFXO, HFRCO and ULFRCO data.

Updated LFRCO and HFRCO plots.

Updated ACMP data.

7.3 Revision 1.21

November 21st, 2013
Updated figures.
Updated errata-link.

Updated chip marking.
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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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