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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"
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8-Bit
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21

16KB (16K x 8)

FLASH
1.25Kx 8
2.2V ~ 3.6V

A/D 13x14b; D/A 2x12b

Internal

-40°C ~ 105°C (TA)

Surface Mount

24-SSOP (0.154", 3.90mm Width)
24-QSOP
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EFM8LB1 Data Sheet
Ordering Information

Ordering Part Number
Flash Memory (kB)
RAM (Bytes)

Digital Port I/Os (Total)
ADCO Channels
Voltage DACs
Comparator 0 Inputs
Comparator 1 Inputs
Temperature Range
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EFM8LB12F32E-A-QFN32 32 2304 |29 20 4 10 9 Yes -40 to +105 °C | QFN32
EFM8LB12F32E-A-QFP32 32 2304 |28 20 4 10 9 Yes -40 to +105 °C | QFP32
EFM8LB12F32E-A-QFN24 32 2304 |20 12 4 6 6 Yes -40 to +105 °C | QFN24
EFM8LB12F32E-A-QSOP24 |32 2304 |21 13 4 6 7 Yes -40 to +105 °C | QSOP24
EFM8LB11F32E-A-QFN32 32 2304 |29 20 2 10 9 Yes -40 to +105 °C | QFN32
EFM8LB11F32E-A-QFP32 32 2304 |28 20 2 10 9 Yes -40 to +105 °C | QFP32
EFM8LB11F32E-A-QFN24 32 2304 |20 12 2 6 6 Yes -40 to +105 °C | QFN24
EFM8LB11F32E-A-QSOP24 |32 2304 |21 13 2 6 7 Yes -40 to +105 °C | QSOP24
EFM8LB11F16E-A-QFN32 16 1280 |29 20 2 10 9 Yes -40 to +105 °C | QFN32
EFM8LB11F16E-A-QFP32 16 1280 |28 20 2 10 9 Yes -40 to +105 °C | QFP32
EFM8LB11F16E-A-QFN24 16 1280 |20 12 2 6 6 Yes -40 to +105 °C | QFN24
EFM8LB11F16E-A-QSOP24 | 16 1280 |21 13 2 6 7 Yes -40 to +105 °C | QSOP24
EFM8LB10F16E-A-QFN32 16 1280 |29 20 0 10 9 Yes -40 to +105 °C | QFN32
EFM8LB10F16E-A-QFP32 16 1280 |28 20 0 10 9 Yes -40 to +105 °C | QFP32
EFM8LB10F16E-A-QFN24 16 1280 |20 12 0 6 6 Yes -40 to +105 °C | QFN24
EFM8LB10F16E-A-QSOP24 | 16 1280 |21 13 0 6 7 Yes -40 to +105 °C | QSOP24
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EFM8LB1 Data Sheet
Electrical Specifications

4. Electrical Specifications

4.1 Electrical Characteristics

All electrical parameters in all tables are specified under the conditions listed in Table 4.1 Recommended Operating Conditions on page
13, unless stated otherwise.

4.1.1 Recommended Operating Conditions

Table 4.1. Recommended Operating Conditions

Parameter Symbol Test Condition
Operating Supply Voltage on VDD |Vpp 2.2 — 3.6 \%
Operating Supply Voltage on VIO?Z | Vio TBD — Vbp \
3
System Clock Frequency fsyscLk 0 — 73.5 MHz
Operating Ambient Temperature Ta -40 — 105 °C
Note:

1. All voltages with respect to GND

2.In certain package configurations, the VIO and VDD supplies are bonded to the same pin.

3.GPIO levels are undefined whenever VIO is less than 1 V.
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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

silabs.com | Smart. Connected. Energy-friendly. Preliminary Rev. 0.2 | 16




EFM8LB1 Data Sheet
Electrical Specifications

4.1.8 Crystal Oscillator

Table 4.8. Crystal Oscillator

Parameter Symbol  Test Condition Min Typ Max Unit

Crystal Frequency fxTAL 0.02 — 25 MHz

Crystal Drive Current IxTAL XFCN =0 — 0.5 — A
XFCN =1 — 1.5 — MA
XFCN =2 — 4.8 — MA
XFCN =3 — 14 — HA
XFCN =4 — 40 — MA
XFCN =5 — 120 — HA
XFCN =6 — 550 — pA
XFCN =7 — 2.6 — mA
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419 ADC
Table 4.9. ADC
Parameter Test Condition
Resolution Nbpits 14 Bit Mode 14 Bits
12 Bit Mode 12 Bits
10 Bit Mode 10 Bits
Throughput Rate fs 14 Bit Mode — — 900 ksps
(High Speed Mode) 12 Bit Mode — — 1 Msps
10 Bit Mode — — 1.125 Msps
Throughput Rate fs 14 Bit Mode — — TBD ksps
(Low Power Mode) 12 Bit Mode — — TBD ksps
10 Bit Mode — — TBD ksps
Tracking Time tTRK High Speed Mode 217.81 — — ns
Low Power Mode 450 — — ns
Power-On Time tPwRr 1.2 — — us
SAR Clock Frequency fsar High Speed Mode — — 18.36 MHz
Low Power Mode — — TBD MHz
Conversion Time?2 teny 14-Bit Conversion, 0.81 us
SAR Clock =18 MHz,
System Clock = 72 MHz.
12-Bit Conversion, 0.7 us
SAR Clock =18 MHz,
System Clock = 72 MHz.
10-Bit Conversion, 0.59 us
SAR Clock =18 MHz,
System Clock = 72 MHz.
Sample/Hold Capacitor Csar Gain =1 — 5.2 — pF
Gain =0.75 — 3.9 — pF
Gain = 0.5 — 2.6 — pF
Gain = 0.25 — 1.3 — pF
Input Pin Capacitance CiN High Quality Input — TBD — pF
Normal Input — 20 — pF
Input Mux Impedance Rmux High Quality Input — TBD — Q
Normal Input — 550 — Q
Voltage Reference Range VREF 1 — Vio \%
Input Voltage Range® VIN Gain=1 0 — VGRE'F/ \Y
ain
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4112 DACs

Table 4.12. DACs

Parameter Symbol  Test Condition
Resolution Npits 12 Bits
Throughput Rate fs — — 200 ksps
Integral Nonlinearity INL TBD 0.5 TBD LSB
Differential Nonlinearity DNL TBD 15 TBD LSB
Output Noise VREF = — 110 — MVRMS
24V
fs = 0.1
Hz to 300
kHz
Slew Rate SLEW — +1 — Vlius
Output Settling Time to 1 LSB tSETTLE Vout change between 25% and — 26 5 us
75% Full Scale
Power-on Time tPwR — — 10 us
Voltage Reference Range VREF 1.15 — Vpp \%
Power Supply Rejection Ratio PSRR DC, Vout = 50% Full Scale — 110 — dB
1 kHz, Vout = 50% Full Scale — 60 — dB
Total Harmonic Distortion THD Vout = 10 kHz sine wave, 10% to 60 — — dB
90%
Offset Error Eorr VREF =24V TBD 0.5 TBD LSB
Offset Temperature Coefficient TCoFF — TBD — ppm/°C
Full-Scale Error Ers VREF =24V TBD 15 TBD LSB
Full-Scale Error Tempco TCrs — TBD — ppm/°C
External Load Impedance RLoap 2 — — kQ
External Load Capacitance CLoaD TBD — 100 pF
Load Regulation Vout = 50% Full Scale — 100 TBD pV/mA
loyt =-2t0 2 mA
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Typical Connection Diagrams

5. Typical Connection Diagrams

5.1 Power

Figure 5.1 Power Connection Diagram on page 28 shows a typical connection diagram for the power pins of the device.

EFM8LB1 Device

1.8-VDDV
?
VIO
22-36V
4.7 yF and 0.1 yF bypass ?
capacitors required for VDD
each power pin placedas = =T
close to the pins as £ L
possible.
L N GND

Figure 5.1. Power Connection Diagram
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6. Pin Definitions

6.1 EFM8LB1x-QFN32 Pin Definitions

- o« ® < 1w © ~ o
T & & & & & & =&
@ & 5| 3] |”] (8] |§] (8] |8
P00 | 1 ) / (24 | P11
vio| 2 ) (23 | P12
voD | 3 ) (22 | P13
RSTb/C2CK | 4 ) 32 pin QFN (21 | P14
P37/C2D | 5 ) (Top View) (20 | P15
P34 | 6 ) (19 | P16
P33 | 7 ) o (18 | P17
P32 | 8 ) (17 | P20
A AAFLEAR
5§ &8 § & § § @

Figure 6.1. EFM8LB1x-QFN32 Pinout
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Pin Pin Name Description Crossbar Capability Additional Digital Analog Functions

Functions
Number

15 pP2.2 Multifunction 1/0 Yes P2MAT.2 ADCO0.15
CLU20UT CMP1P.4
CLU1A.15 CMP1N.4
CLU2B.14
CLU3A.14

16 P2.1 Multifunction 1/O Yes P2MAT A1 ADCO0.14
12C0_SCL CMP1P.3
CLU1B.14 CMP1N.3
CLU2A.15
CLU3B.15

17 P2.0 Multifunction 1/0 Yes P2MAT.O CMP1P.2
12C0_SDA CMP1N.2
CLU1A.14
CLU2A.14
CLU3B.14

18 P1.7 Multifunction 1/O Yes P1MAT.7 ADCO0.13
CLUOB.15 CMPOP.9
CLU1B.13 CMPON.9
CLU2A.13

19 P1.6 Multifunction I/O Yes P1MAT.6 ADCO0.12
CLUOA.15
CLU1B.12
CLU2A.12

20 P1.5 Multifunction 1/O Yes P1MAT.5 ADCO0.11
CLUOB.14
CLU1A13
CLU2B.13
CLU3B.11

21 P1.4 Multifunction I/O Yes P1MAT .4 ADCO0.10
CLUOA.14
CLU1A.12
CLU2B.12
CLU3B.10

silabs.com | Smart. Connected. Energy-friendly. Preliminary Rev. 0.2 | 32




EFM8LB1 Data Sheet
Pin Definitions

Pin
Number

18

Pin Name

P1.7

Description

Multifunction 1/0

Crossbar Capability

Yes

Additional Digital
Functions
P1MAT.7
CLUOB.15
CLU1B.13
CLU2A.13

Analog Functions

ADCO0.13
CMPOP.9
CMPON.9

19

P1.6

Multifunction I/O

Yes

P1MAT.6

CLUOA.15
CLU1B.12
CLU2A.12

ADCO0.12

20

P1.5

Multifunction I/O

Yes

P1MAT.5

CLUOB.14
CLU1A.13
CLU2B.13
CLU3B.11

ADCO0.11

21

P1.4

Multifunction 1/0

Yes

P1MAT .4
CLUOA.14
CLU1A.12
CLU2B.12
CLU3B.10

ADCO0.10

22

P1.3

Multifunction I/O

Yes

P1MAT.3

CLUOB.13
CLU1B.11
CLU2B.11
CLU3A.13

ADCO0.9

23

P1.2

Multifunction 1/0

Yes

P1MAT.2

CLUOA.13
CLU1A.11
CLU2B.10
CLU3A.12
CLU3B.13

ADCO0.8
CMPOP.8
CMPON.8

24

P1.1

Multifunction 1/0

Yes

P1MAT A

CLUOB.12
CLU1B.10
CLU2A.11
CLU3B.12

ADCO0.7
CMPOP.7
CMPON.7
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6.3 EFM8LB1x-QFN24 Pin Definitions

(25 | P03
(22 | P04
(21 | Pos5
(20 | Pos

Pin

Number

Pin Name

PO.1
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Figure 6.3. EFM8LB1x-QFN24 Pinout

Table 6.3. Pin Definitions for EFM8LB1x-QFN24

Description

Multifunction 1/0

Crossbar Capability

Yes

Additional Digital
Functions
POMAT.1

INTO.1

INT1.1

CLUOB.8
CLU2A.9

CLU3B.9

N

o

[a

<
PO.1 ! C‘J 1° P0.7
P0.0 2 ) / ( 18 P1.0
GND | 3 ) (17 | P11

24 pin QFN

VDD/VIO | 4 ) (Top View) (16 | P1.2
RSTb/C2CK | 5 ) ( 15 | GND
P3.0/C2D | 6 ) GND (14 | P13
P23 || - 15 || P14

Analog Functions

ADCO0.0
CMPOP.0
CMPON.O
AGND
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Pin

Pin Name

Description

Crossbar Capability

Additional Digital

Analog Functions

R Functions

24 P0.2 Multifunction 1/0 Yes POMAT.2 XTAL1
INTO.2 ADCO.1
INT1.2 CMPOP.1
CLUOOUT CMPON.1
CLUOA.9
CLU2B.8
CLU3A.8

Center GND Ground

silabs.com | Smart. Connected. Energy-friendly.
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QFN32 Package Specifications

Dimension Min Typ Max

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

2. Dimensioning and Tolerancing per ANSI Y 14.5M-1994.

3. This drawing conforms to JEDEC Solid State Outline MO-220.
4.Recommended card reflow profile is per the JEDEC/IPC J-STD-020C specification for Small Body Components.

Preliminary Rev. 0.2 | 51
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7.2 QFN32 PCB Land Pattern
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Figure 7.2. QFN32 PCB Land Pattern Drawing

Table 7.2. QFN32 PCB Land Pattern Dimensions

Dimension Min Max
C1 — 4.00
Cc2 — 4.00
X1 — 0.2
X2 — 28
Y1 — 0.75
Y2 — 2.8
e — 0.4

silabs.com | Smart. Connected. Energy-friendly. Preliminary Rev. 0.2 | 52




EFM8LB1 Data Sheet
QFN24 Package Specifications

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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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

* PPPP
PPPPPP

HENEE
YYWW #

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

I%l @x 12 Tips)

O[oaa|C

REEIGELETEE
el d - - - B L\

.
S A AR AL i

i =

Detail 1

2x)

£ |ddd|C|A-B

=

~

28
L e 1 e

Detail 1

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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10.2 QSOP24 PCB Land Pattern

RN

Figure 10.2. QSOP24 PCB Land Pattern Drawing

Table 10.2. QSOP24 PCB Land Pattern Dimensions

Dimension Min Max
Cc 5.20 5.30
E 0.635BSC

X 0.30 0.40
Y 1.50 1.60
Note:

1. All dimensions shown are in millimeters (mm) unless otherwise noted.
2. This land pattern design is based on the IPC-7351 guidelines.

3. 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.

4. A stainless steel, laser-cut and electro-polished stencil with trapezoidal walls should be used to assure good solder paste release.

5. The stencil thickness should be 0.125 mm (5 mils).

6. The ratio of stencil aperture to land pad size should be 1:1 for all perimeter pads.

7.A No-Clean, Type-3 solder paste is recommended.

8. The recommended card reflow profile is per the JEDEC/IPC J-STD-020 specification for Small Body Components.
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11. Revision History

11.1 Revision 0.1

Initial release.

11.2 Revision 0.2

Added information on the bootloader to 3.10 Bootloader.

Updated some characterization TBD values.
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