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EFM8LB1 Data Sheet
System Overview

3.7 Analog

14/12/10-Bit Analog-to-Digital Converter (ADCO0)

The ADC is a successive-approximation-register (SAR) ADC with 14-, 12-, and 10-bit modes, integrated track-and hold and a program-
mable window detector. The ADC is fully configurable under software control via several registers. The ADC may be configured to
measure different signals using the analog multiplexer. The voltage reference for the ADC is selectable between internal and external
reference sources.

» Up to 20 external inputs

+ Single-ended 14-bit, 12-bit and 10-bit modes

+ Supports an output update rate of up to 1 Msps in 12-bit mode
+ Channel sequencer logic with direct-to-XDATA output transfers
» Operation in a low power mode at lower conversion speeds

» Asynchronous hardware conversion trigger, selectable between software, external /O and internal timer and configurable logic sour-
ces

» Output data window comparator allows automatic range checking
» Support for output data accumulation

» Conversion complete and window compare interrupts supported
* Flexible output data formatting

* Includes a fully-internal fast-settling 1.65 V reference and an on-chip precision 2.4 / 1.2 V reference, with support for using the sup-
ply as the reference, an external reference and signal ground

* Integrated factory-calibrated temperature sensor

12-Bit Digital-to-Analog Converters (DAC0, DAC1, DAC2, DAC3)

The DAC modules are 12-bit Digital-to-Analog Converters with the capability to synchronize multiple outputs together. The DACs are
fully configurable under software control. The voltage reference for the DACs is selectable between internal and external reference
sources.

» Voltage output with 12-bit performance

» Hardware conversion trigger, selectable between software, external I/O and internal timer and configurable logic sources
» Outputs may be configured to persist through reset and maintain output state to avoid system disruption

» Multiple DAC outputs can be synchronized together

* DAC pairs (DACO and 1 or DAC2 and 3) support complementary output waveform generation

+ Outputs may be switched between two levels according to state of configurable logic / PWM input trigger

* Flexible input data formatting

» Supports references from internal supply, on-chip precision reference, or external VREF pin

Low Current Comparators (CMP0, CMP1)

An analog comparator is used to compare the voltage of two analog inputs, with a digital output indicating which input voltage is higher.
External input connections to device I/O pins and internal connections are available through separate multiplexers on the positive and
negative inputs. Hysteresis, response time, and current consumption may be programmed to suit the specific needs of the application.

The comparator includes the following features:
* Up to 10 (CMPO) or 9 (CMP1) external positive inputs
* Up to 10 (CMPO) or 9 (CMP1) external negative inputs
» Additional input options:
« Internal connection to LDO output
« Direct connection to GND
* Direct connection to VDD
+ Dedicated 6-bit reference DAC
» Synchronous and asynchronous outputs can be routed to pins via crossbar
* Programmable hysteresis between 0 and +20 mV
* Programmable response time
* Interrupts generated on rising, falling, or both edges
* PWM output kill feature
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EFM8LB1 Data Sheet
Electrical Specifications

Parameter Symbol Test Condition Min Typ Max Unit
Temperature Sensor ITSENSE — 75 120 MA
Digital-to-Analog Converters Ibac — 125 — MA
(DACO, DAC1, DAC2, DAC3)®
Comparators (CMP0O, CMP1) lcmp CPMD = 11 — 0.5 — MA
CPMD =10 — 3 — MA
CPMD =01 — 10 — MA
CPMD =00 — 25 — HA
Comparator Reference IcPREF — TBD — uA
Voltage Supply Monitor (VMONO) | lymon — 15 20 MA
Note:

1. Currents are additive. For example, where Ipp is specified and the mode is not mutually exclusive, enabling the functions increa-
ses supply current by the specified amount.

2. Includes supply current from internal LDO regulator, supply monitor, and High Frequency Oscillator.

3.Includes supply current from internal LDO regulator, supply monitor, and Low Frequency Oscillator.

4. ADCO power excludes internal reference supply current.

5. The internal reference is enabled as-needed when operating the ADC in low power mode. Total ADC + Reference current will
depend on sampling rate.

6. DAC supply current for each enabled DA and not including external load on pin.

4.1.3 Reset and Supply Monitor

Table 4.3. Reset and Supply Monitor

Parameter Symbol  Test Condition

VDD Supply Monitor Threshold VvbbMm 1.85 1.95 21 \%

Power-On Reset (POR) Threshold | VpoRr Rising Voltage on VDD — 1.4 — \%
Falling Voltage on VDD 0.75 — 1.36 \Y

VDD Ramp Time trRMP TimetoVpp>22V 10 — — us

Reset Delay from POR tPor Relative to Vpp > Vpor 3 10 31 ms

Reset Delay from non-POR source |trsT Time between release of reset — 50 — us
source and code execution

RST Low Time to Generate Reset |trsTL 15 — — us

Missing Clock Detector Response | tymcp FsyscLk >1 MHz — 0.625 1.2 ms

Time (final rising edge to reset)

Missing Clock Detector Trigger Fmep — 7.5 13.5 kHz

Frequency

VDD Supply Monitor Turn-On Time | tmon — 2 — us
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Electrical Specifications

4.1.4 Flash Memory

Table 4.4. Flash Memory

Parameter Test Condition

Write Time' -2 twrITE One Byte, 19 20 21 s
FsyscLk = 24.5 MHz

Erase Time! 2 tERASE One Page, 52 5.35 55 ms

FsyscLk = 24.5 MHz

Vpp Voltage During Programming® | VPrROG 22 — 3.6 \%
Endurance (Write/Erase Cycles) Nwe 20k 100k — Cycles
Note:

1. Does not include sequencing time before and after the write/erase operation, which may be multiple SYSCLK cycles.

2. The internal High-Frequency Oscillator 0 has a programmable output frequency, which is factory programmed to 24.5 MHz. If
user firmware adjusts the oscillator speed, it must be between 22 and 25 MHz during any flash write or erase operation. It is
recommended to write the HFOOCAL register back to its reset value when writing or erasing flash.

3.Flash can be safely programmed at any voltage above the supply monitor threshold (Vyppwm)-
4. Data Retention Information is published in the Quarterly Quality and Reliability Report.

4.1.5 Power Management Timing

Table 4.5. Power Management Timing

Parameter Symbol Test Condition
Idle Mode Wake-up Time tiDLEWK 2 — 3 SYSCLKs
Suspend Mode Wake-up Time tsus. SYSCLK = HFOSCO — 170 — ns
PENDWK | GLKDIV = 0x00
Snooze Mode Wake-up Time tsteepwk | SYSCLK = HFOSCO — 12 — us
CLKDIV = 0x00
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4.1.10 Voltage Reference

Table 4.10. Voltage Reference

Parameter Test Condition

Internal Fast Settling Reference

Output Voltage VREFES 1.62 1.65 1.68 \%

(Full Temperature and Supply

Range)

Temperature Coefficient TCREFFS — 50 — ppm/°C

Turn-on Time tREFFS — — 15 us

Power Supply Rejection PSRRRer — 400 — ppm/V

FS

On-chip Precision Reference

Valid Supply Range Vbb 1.2 V Output 2.2 — 3.6 \%
2.4V Output 2.7 — 3.6 \Y

Output Voltage VREFP 1.2V Output, T=25 °C TBD 1.2 TBD \Y
2.4V Output, T=25°C TBD 24 TBD \Y

Turn-on Time, settlingto 0.5 LSB | tyrerp 4.7 uF tantalum + 0.1 yF ceramic — 3 — ms
bypass on VREF pin
0:1 WF ceramic bypass on VREF — 100 — us
pin

Load Regulation LRyrerp |Load =0 to 200 pA to GND — TBD — MV/PA

Load Capacitor CvREFP Load = 0 to 200 pA to GND 0.1 — — uF

Short-circuit current ISCyREFP — — 8 mA

Power Supply Rejection PSRRyRE — TBD — ppm/V

FP

External Reference

Input Current IEXTREF ADC Sample Rate = 1 Msps; — 5 — MA
VREF =3.0V
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4.1.11 Temperature Sensor

Table 4.11. Temperature Sensor

Parameter Test Condition
Uncalibrated Offset Vorr Ta=0°C — TBD — mV
Uncalibrated Offset Error’ Eorr Ta=0°C — TBD — mV
Slope M — 2.83 — mV/°C
Slope Error! Em — TBD — uv/eC
Linearity — TBD — °C
Turn-on Time — TBD — us
Temp Sensor Error Using Typical T=0°Cto70°C TBD — TBD °C
Slope and Factory-Calibrated Off-
set2. 3 T=-20°Cto85°C -3 — 3 °C
T=-40°Cto 105 °C TBD — TBD °C
Note:
1. Represents one standard deviation from the mean.
2. The factory-calibrated offset value is stored in the read-only area of flash in locations 0xFFD4 (low byte) and OxFFD5 (high byte).
The 14-bit result represents the output of the ADC when sampling the temp sensor using the 1.65 V internal voltage reference.
3. Temp sensor error is based upon characterization and is not tested across temperature in production. The values represent three
standard deviations above and below the mean.
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4.1.13 Comparators

Table 4.13. Comparators

Parameter Test Condition
Response Time, CPMD = 00 tRESPO +100 mV Differential — 100 — ns
(Highest Speed) -100 mV Differential — 150 — ns
Response Time, CPMD = 11 (Low- |trgsp3 +100 mV Differential — 1.5 — us
est Power) -100 mV Differential — 3.5 — us
Positive Hysteresis HYScp+ |CPHYP =00 — 0.4 — mV
Mode 0 (CPMD = 00) CPHYP =01 — 8 — mV
CPHYP =10 — 16 — mV
CPHYP = 11 — 32 — mV
Negative Hysteresis HYScp- CPHYN =00 — -0.4 — mV
Mode 0 (CPMD = 00) CPHYN =01 — -8 — mV
CPHYN =10 — -16 — mV
CPHYN = 11 — -32 — mV
Positive Hysteresis HYScp+ |CPHYP =00 — 0.5 — mV
Mode 1 (CPMD = 01) CPHYP = 01 — 6 — mV
CPHYP =10 — 12 — mV
CPHYP = 11 — 24 — mV
Negative Hysteresis HYScp. CPHYN =00 — -0.5 — mV
Mode 1 (CPMD = 01) CPHYN =01 — -6 — mV
CPHYN =10 — -12 — mV
CPHYN = 11 — -24 — mv
Positive Hysteresis HYScp+ CPHYP =00 — 0.7 — mV
Mode 2 (CPMD = 10) CPHYP = 01 — 45 — mV
CPHYP =10 — 9 — mV
CPHYP = 11 — 18 — mV
Negative Hysteresis HYScp. CPHYN =00 — -0.6 — mV
Mode 2 (CPMD = 10) CPHYN =01 — -4.5 — mV
CPHYN =10 — -9 — mV
CPHYN = 11 — -18 — mV
Positive Hysteresis HYScp+ CPHYP =00 — 1.5 — mV
Mode 3 (CPMD = 11) CPHYP = 01 — 4 — mV
CPHYP =10 — 8 — mV
CPHYP = 11 — 16 — mV
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Pin Definitions

Pin

Number

Pin Name

Table 6.1. Pin Definitions for EFM8LB1x-QFN32

Description

Crossbar Capability

Additional Digital
Functions

Analog Functions

1 P0.0 Multifunction I/O Yes POMAT.O VREF
INTO.0
INT1.0
CLUOA.8
CLU2A.8
CLU3B.8
2 VIO 1/0 Supply Power Input
3 VDD Supply Power Input
4 RSTb / Active-low Reset /
C2CK C2 Debug Clock
5 P3.7/ Multifunction 1/O /
C2D C2 Debug Data
6 P3.4 Multifunction I/O
7 P3.3 Multifunction I/O DAC3
8 P3.2 Multifunction 1/0 DAC2
9 P3.1 Multifunction I/O DAC1
10 P3.0 Multifunction 1/O DACO
11 P2.6 Multifunction I/O ADCO0.19
CMP1P.8
CMP1N.8
12 P2.5 Multifunction 1/O CLU3OUT ADCO0.18
CMP1P.7
CMP1N.7
13 P2.4 Multifunction I/O ADCO0.17
CMP1P.6
CMP1N.6
14 P2.3 Multifunction I/O Yes P2MAT.3 ADCO0.16
CLU1B.15 CMP1P.5
CLU2B.15 CMP1N.5
CLU3A.15
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Pin Pin Name Description Crossbar Capability Additional Digital Analog Functions

Number Functions

22 P1.3 Multifunction 1/0 Yes P1MAT.3 ADCO0.9
CLUOB.13
CLU1B.11
CLU2B.11
CLU3A.13

23 P1.2 Multifunction 1/0O Yes P1MAT.2 ADCO0.8
CLUOA.13 CMPOP.8
CLU1A.11 CMPON.8
CLU2B.10
CLU3A.12
CLU3B.13

24 P1.1 Multifunction 1/0 Yes P1MAT 1 ADCO0.7
CLUO0B.12 CMPOP.7
CLU1B.10 CMPON.7
CLU2A.11
CLU3B.12

25 P1.0 Multifunction 1/O Yes P1MAT.0 ADCO0.6
CLU1OUT CMPOP.6
CLUOA.12 CMPON.6
CLU1A.10 CMP1P.1
CLU2A.10 CMP1N.1

26 P0.7 Multifunction 1/0 Yes POMAT.7 ADCO0.5
INTO.7 CMPOP.5
INT1.7 CMPON.5
CLUOB.11 CMP1P.0
CLU1B.9 CMP1N.0
CLU3A.11

27 P0.6 Multifunction 1/O Yes POMAT.6 ADCO0.4
CNVSTR CMPOP.4
INT0.6 CMPON.4
INT1.6
CLUOA.11
CLU1B.8
CLU3A.10
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Pin Pin Name Description Crossbar Capability Additional Digital Analog Functions

Functions
Number

12 P1.5 Multifunction 1/0 Yes P1MAT.5 ADCO0.10
CLU20UT CMP1P.4
CLUOB.14 CMP1N.4
CLU1A.13
CLU2B.13
CLU3B.11

13 P1.4 Multifunction 1/0 Yes P1MAT .4 ADCO0.9

12C0_SCL CMP1P.3
CLUOA.14 CMP1N.3
CLU1A.12
CLU2B.12
CLU3B.10

14 P1.3 Multifunction 1/O Yes P1MAT.3 CMP1P.2
12C0_SDA CMP1N.2
CLUOB.13
CLU1B.11
CLU2B.11
CLU3A.13

15 GND Ground

16 P1.2 Multifunction I/O Yes P1MAT.2 ADCO0.8
CLUOA.13
CLU1A.11
CLU2B.10
CLU3A.12
CLU3B.13

17 P1.1 Multifunction 1/O Yes P1MAT A ADCO0.7
CLUOB.12
CLU1B.10
CLU2A.11
CLU3B.12

18 P1.0 Multifunction 1/0 Yes P1MAT.O ADCO0.6
CLUOA.12
CLU1A.10
CLU2A.10
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Pin Pin Name Description Crossbar Capability Additional Digital Analog Functions

R Functions

19 P0.7 Multifunction 1/0 Yes POMAT.7 ADCO0.5
INTO.7 CMPOP.5
INT1.7 CMPON.5
CLU1OUT CMP1P.1
CLUO0B.11 CMP1N.1
CLU1B.9
CLU3A.11

20 P0.6 Multifunction 1/0 Yes POMAT.6 ADCO0.4
CNVSTR CMPOP.4
INT0.6 CMPON.4
INT1.6 CMP1P.0
CLUOA.11 CMP1N.0
CLU1B.8
CLU3A.10

21 P0.5 Multifunction 1/O Yes POMAT.5 ADCO0.3
INTO0.5 CMPOP.3
INT1.5 CMPON.3
UARTO_RX
CLUOB.10
CLU1A.9

22 P0.4 Multifunction 1/0 Yes POMAT 4 ADCO0.2
INTO0.4 CMPOP.2
INT1.4 CMPON.2
UARTO_TX
CLUOA.10
CLU1A8

23 P0.3 Multifunction 1/O Yes POMAT.3 XTAL2
EXTCLK
INTO.3
INT1.3
CLUOB.9
CLU2B.10
CLU3A.9
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Pin

Number

Pin Name

P0.2

Description

Multifunction 1/0

Crossbar Capability

Yes

Additional Digital
Functions
POMAT.2

INTO.2

INT1.2

CLUOOUT
CLUOA.9
CLU2B.8
CLU3A.8

Analog Functions

XTAL1
ADCO0.1
CMPOP.1
CMPON.1

P0.1

Multifunction I/O

Yes

POMAT A
INTO.1
INT1.1
CLUOB.8
CLU2A.9
CLU3B.9

ADCO0.0
CMPOP.0
CMPON.0
AGND

P0.0

Multifunction 1/0

Yes

POMAT.O
INTO.0
INT1.0
CLUOA.8
CLU2A.8
CLU3B.8

VREF

GND

Ground

VDD / VIO

Supply Power Input

RSTb /
C2CK

Active-low Reset /

C2 Debug Clock

P3.0/
C2D

Multifunction 1/O /
C2 Debug Data

pP2.3

Multifunction I/O

Yes

P2MAT.3

CLU1B.15
CLU2B.15
CLU3A.15

DAC3

10

P2.2

Multifunction I/O

Yes

P2MAT.2

CLU1A.15
CLU2B.14
CLU3A.14

DAC2
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Pin Pin Name Description Crossbar Capability Additional Digital Analog Functions

R Functions

11 P2.1 Multifunction I/O Yes P2MAT 1 DAC1
CLU1B.14
CLU2A.15
CLU3B.15

12 P2.0 Multifunction 1/0 Yes P2MAT.0 DACO
CLU1A.14
CLU2A.14
CLU3B.14

13 P1.7 Multifunction 1/0 Yes P1MAT.7 ADCO0.12
CLUOB.15 CMP1P.6
CLU1B.13 CMP1N.6
CLU2A.13

14 P1.6 Multifunction 1/O Yes P1MAT.6 ADCO0.11
CLU3OUT CMP1P.5
CLUOA.15 CMP1N.5
CLU1B.12
CLU2A.12

15 P1.5 Multifunction 1/0 Yes P1MAT.5 ADCO0.10
CLU20UT CMP1P.4
CLUOB.14 CMP1N.4
CLU1A.13
CLU2B.13
CLU3B.11

16 P1.4 Multifunction 1/O Yes P1MAT 4 ADCO0.9
12C0_SCL CMP1P.3
CLUOA.14 CMP1N.3
CLU1A.12
CLU2B.12
CLU3B.10

17 P1.3 Multifunction 1/O Yes P1MAT.3 CMP1P.2
12C0_SDA CMP1N.2
CLUOB.13
CLU1B.11
CLU2B.11
CLU3A.13
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Pin Pin Name Description Crossbar Capability Additional Digital Analog Functions

R Functions

18 P1.2 Multifunction 1/0 Yes P1MAT.2 ADCO0.8
CLUOA.13
CLU1A.11
CLU2B.10
CLU3A.12
CLU3B.13

19 P1.1 Multifunction 1/O Yes P1MAT.1 ADCO0.7
CLUOB.12
CLU1B.10
CLU2A.11
CLU3B.12

20 P1.0 Multifunction 1/O Yes P1MAT.O ADCO0.6
CLUOA.12
CLU1A.10
CLU2A.10

21 P0.7 Multifunction 1/0O Yes POMAT.7 ADCO0.5
INTO.7 CMPOP.5
INT1.7 CMPON.5
CLU1OUT CMP1P.1
CLUOB.11 CMP1N.1
CLU1B.9
CLU3A.11

22 P0.6 Multifunction I/O Yes POMAT.6 ADCO0.4
CNVSTR CMPOP.4
INTO.6 CMPON 4
INT1.6 CMP1P.0
CLUOA.11 CMP1N.O
CLU1B.8
CLU3A.10

23 P0.5 Multifunction 1/O Yes POMAT.5 ADCO0.3
INTO.5 CMPOP.3
INT1.5 CMPON.3
UARTO_RX
CLUOB.10
CLU1A.9
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QFN32 Package Specifications

Dimension Min Max

Note:
1. All dimensions shown are in millimeters (mm) unless otherwise noted.
2.Dimensioning and Tolerancing is per the ANSI Y14.5M-1994 specification.
3. This Land Pattern Design is based on the IPC-7351 guidelines.

4. All dimensions shown are at Maximum Material Condition (MMC). Least Material Condition (LMC) is calculated based on a Fabri-
cation Allowance of 0.05mm.

5. All metal pads are to be non-solder mask defined (NSMD). Clearance between the solder mask and the metal pad is to be 60 ym
minimum, all the way around the pad.

6. A stainless steel, laser-cut and electro-polished stencil with trapezoidal walls should be used to assure good solder paste release.
7. The stencil thickness should be 0.125 mm (5 mils).
8. The ratio of stencil aperture to land pad size should be 1:1 for all perimeter pads.
9.A 2 x 2 array of 1.10 mm square openings on a 1.30 mm pitch should be used for the center pad.
10. A No-Clean, Type-3 solder paste is recommended.
11. The recommended card reflow profile is per the JEDEC/IPC J-STD-020 specification for Small Body Components.

7.3 QFN32 Package Marking

" EFM8

PPPPPPPP
YYWW
[TTTTT #

Figure 7.3. QFN32 Package Marking

The package marking consists of:

* PPPPPPPP — The part number designation.

o TTTTTT — A trace or manufacturing code.

* YY — The last 2 digits of the assembly year.
WW — The 2-digit workweek when the device was assembled.
» #— The device revision (A, B, etc.).
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8.3 QFP32 Package Marking
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Figure 8.3. QFP32 Package Marking

The package marking consists of:

* PPPPPPPP — The part number designation.

o TTTTTT — A trace or manufacturing code.

* YY - The last 2 digits of the assembly year.
WW — The 2-digit workweek when the device was assembled.
» #— The device revision (A, B, etc.).
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Dimension Min Typ Max
e 0.40 BSC
el 0.45 BSC
J 1.60 1.70 1.80
K 1.60 1.70 1.80
L 0.35 0.40 0.45
L1 0.25 0.30 0.35
aaa — 0.10 —
bbb — 0.10 —
cce — 0.08 —
ddd — 0.1 —
eee — 0.1 —
Note:

1. All dimensions shown are in millimeters (mm) unless otherwise noted.

2. Dimensioning and Tolerancing per ANSI Y14.5M-1994.

3. This drawing conforms to JEDEC Solid State Outline MO-248 but includes custom features which are toleranced per supplier

designation.
4.Recommended card reflow profile is per the JEDEC/IPC J-STD-020 specification for Small Body Components.
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9.2 QFN24 PCB Land Pattern
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Figure 9.2. QFN24 PCB Land Pattern Drawing

Table 9.2. QFN24 PCB Land Pattern Dimensions

Dimension Min Max
C1 3.00

Cc2 3.00

e 0.4 REF

X1 0.20

X2 1.80

Y1 0.80

Y2 1.80

Y3 0.4

f 2.50 REF

c 0.25 0.35
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QFN24 Package Specifications

Dimension Min Max

Note:
1. All dimensions shown are in millimeters (mm) unless otherwise noted.
2.Dimensioning and Tolerancing is per the ANSI Y14.5M-1994 specification.
3. This Land Pattern Design is based on the IPC-SM-782 guidelines.

4. All metal pads are to be non-solder mask defined (NSMD). Clearance between the solder mask and the metal pad is to be 60 pm
minimum, all the way around the pad.

5. A stainless steel, laser-cut and electro-polished stencil with trapezoidal walls should be used to assure good solder paste release.
6. The stencil thickness should be 0.125 mm (5 mils).
7. The ratio of stencil aperture to land pad size should be 1:1 for all perimeter pads.
8.A 2 x 1 array of 1.20 mm x 0.95 mm openings on a 1.15 mm pitch should be used for the center pad.
9. A No-Clean, Type-3 solder paste is recommended.
10. The recommended card reflow profile is per the JEDEC/IPC J-STD-020 specification for Small Body Components.

9.3 QFN24 Package Marking
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Figure 9.3. QFN24 Package Marking

The package marking consists of:

* PPPPPPPP — The part number designation.

o TTTTTT - A trace or manufacturing code.

* YY — The last 2 digits of the assembly year.
WW — The 2-digit workweek when the device was assembled.
» #— The device revision (A, B, etc.).
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10. QSOP24 Package Specifications

10.1 QSOP24 Package Dimensions
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Figure 10.1. QSOP24 Package Drawing

Table 10.1. QSOP24 Package Dimensions

Dimension Min Typ Max
A — — 1.75
A1 0.10 — 0.25
b 0.20 — 0.30
c 0.10 — 0.25
D 8.65 BSC

6.00 BSC
E1 3.90 BSC
e 0.635BSC
L 0.40 — 1.27
theta 0° — 8°
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Simplicity Studio

One-click access to MCU tools,
documentation, software, source
code libraries & more. Available
for Windows, Mac and Linux!

www.silabs.com/simplicity

MCU Portfolio SW/HW Quality Support and Community
www.silabs.com/mcu www.silabs.com/simplicity www.silabs.com/quality community.silabs.com

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 consequences 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.

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 energy friendly microcontrollers", Ember®, EZLink®, EZMac®, EZRadio®, EZRadioPRO®, DSPLL®, ISOmodem ®, Precision32®, ProSLIC®, SiPHY®,
USBXpress® and others are trademarks or registered trademarks of Silicon Laboratories Inc. ARM, CORTEX, Cortex-M3 and THUMB are trademarks or registered 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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