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EFM8LB1 Data Sheet
Feature List

1. Feature List

The EFM8LB1 device family are fully integrated, mixed-signal system-on-a-chip MCUs. Highlighted features are listed below.

* Core: + Analog:

* Pipelined CIP-51 Core « 14/12/10-Bit Analog-to-Digital Converter (ADC)

. FU”y Compatible with standard 8051 instruction set ¢ |nternal calibrated temperature sensor (13 °C)

* 70% of instructions execute in 1-2 clock cycles « 4 x 12-Bit Digital-to-Analog Converters (DAC)

* 72 MHz maximum operating frequency + 2 x Low-current analog comparators with adjustable refer-
* Memory: ence

* Up to 64 kB flash memory (63 kB user-accessible), in-sys- « Communications and Digital Peripherals:

tem re-programmable from firmware in 512-byte sectors « 2 x UART, up to 3 Mbaud
+ Up to 4352 bytes RAM (including 256 bytes standard 8051 « SPI™ Master / Slave, up to 12 Mbps

RAM and 4096 bytes on-chip XRAM)
* Power:
* Internal LDO regulator for CPU core voltage
» Power-on reset circuit and brownout detectors byte boundaries
» 1/0O: Up to 29 total multifunction I/O pins: - 4 Configurable Logic Units

* Up to 25 pins 5V tolerant under bias « Timers/Counters and PWM:
» Selectable state retention through reset events

* SMBus™/I2C™ Master / Slave, up to 400 kbps
* 12C High-Speed Slave, up to 3.4 Mbps
» 16-bit CRC unit, supporting automatic CRC of flash at 256-

» 6-channel Programmable Counter Array (PCA) supporting

* Flexible peripheral crossbar for peripheral routing PWM, capture/compare, and frequency output modes
* 5 mA source, 12.5 mA sink allows direct drive of LEDs + 6 x 16-bit general-purpose timers
* Clock Sources: « Independent watchdog timer, clocked from the low frequen-
+ Internal 72 MHz oscillator with accuracy of +2% cy oscillator
« Internal 24.5 MHz oscillator with +2% accuracy » On-Chip, Non-Intrusive Debugging
* Internal 80 kHz low-frequency oscillator » Full memory and register inspection
« External CMOS clock option + Four hardware breakpoints, single-stepping

» External crystal/RC/C Oscillator (up to 25 MHz)

With on-chip power-on reset, voltage supply monitor, watchdog timer, and clock oscillator, the EFM8LB1 devices are truly standalone
system-on-a-chip solutions. The flash memory is reprogrammable in-circuit, providing nonvolatile data storage and allowing field up-
grades of the firmware. The on-chip debugging interface (C2) allows non-intrusive (uses no on-chip resources), full speed, in-circuit
debugging using the production MCU installed in the final application. This debug logic supports inspection and modification of memory
and registers, setting breakpoints, single stepping, and run and halt commands. All analog and digital peripherals are fully functional
while debugging. Device operation is specified from 2.2 V up to a 3.6 V supply. Devices are AEC-Q100 qualified (pending) and availa-
ble in 4x4 mm 32-pin QFN, 3x3 mm 24-pin QFN, 32-pin QFP, or 24-pin QSOP packages. All package options are lead-free and RoHS
compliant.
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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
System Overview

Universal Asynchronous Receiver/Transmitter (UART1)

UART1 is an asynchronous, full duplex serial port offering a variety of data formatting options. A dedicated baud rate generator with a
16-bit timer and selectable prescaler is included, which can generate a wide range of baud rates. A received data FIFO allows UART1
to receive multiple bytes before data is lost and an overflow occurs.

UART1 provides the following features:

» Asynchronous transmissions and receptions

» Dedicated baud rate generator supports baud rates up to SYSCLK/2 (transmit) or SYSCLK/8 (receive)
* 5,6,7, 8, or9 bit data

» Automatic start and stop generation

» Automatic parity generation and checking

+ Single-byte buffer on transmit and receive

» Auto-baud detection

* LIN break and sync field detection

* CTS/RTS hardware flow control

Serial Peripheral Interface (SPI0)

The serial peripheral interface (SPI) module provides access to a flexible, full-duplex synchronous serial bus. The SPI can operate as a
master or slave device in both 3-wire or 4-wire modes, and supports multiple masters and slaves on a single SPI bus. The slave-select
(NSS) signal can be configured as an input to select the SPI in slave mode, or to disable master mode operation in a multi-master
environment, avoiding contention on the SPI bus when more than one master attempts simultaneous data transfers. NSS can also be
configured as a firmware-controlled chip-select output in master mode, or disabled to reduce the number of pins required. Additional
general purpose port I/O pins can be used to select multiple slave devices in master mode.

» Supports 3- or 4-wire master or slave modes

» Supports external clock frequencies up to 12 Mbps in master or slave mode

» Support for all clock phase and polarity modes

+ 8-bit programmable clock rate (master)

* Programmable receive timeout (slave)

+ Two byte FIFO on transmit and receive

+ Can operate in suspend or snooze modes and wake the CPU on reception of a byte
» Support for multiple masters on the same data lines

System Management Bus / 12C (SMBO0)

The SMBus 1/O interface is a two-wire, bi-directional serial bus. The SMBus is compliant with the System Management Bus Specifica-
tion, version 1.1, and compatible with the 12C serial bus.

The SMBus module includes the following features:

» Standard (up to 100 kbps) and Fast (400 kbps) transfer speeds

» Support for master, slave, and multi-master modes

» Hardware synchronization and arbitration for multi-master mode

+ Clock low extending (clock stretching) to interface with faster masters

» Hardware support for 7-bit slave and general call address recognition

» Firmware support for 10-bit slave address decoding

« Ability to inhibit all slave states

* Programmable data setup/hold times

» Transmit and receive buffers to help increase throughput in faster applications
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EFM8LB1 Data Sheet
Electrical Specifications

4.1.2 Power Consumption

Table 4.2. Power Consumption

Parameter Test Condition
Digital Core Supply Current
Normal Mode-Full speed with code | Ipp FsyscLk = 72 MHz2 — TBD TBD mA
executing from flash
FsysciLk = 24.5 MHz2 — 4.5 TBD mA
FsyscLk = 1.53 MHz2 — 615 TBD HA
Fsyscik = 80 kHz3 — 155 TBD MA
Idle Mode-Core halted with periph- | Ipp FsyscLk = 72 MHz2 — TBD TBD mA
erals running
FsysciLk = 24.5 MHz2 — 2.8 TBD mA
FsyscLk = 1.53 MHz2 — 455 TBD pA
FsyscLk = 80 kHz3 — 145 TBD A
Suspend Mode-Core halted and Ibb LFO Running — 125 TBD MA
high frequency clocks stopped,
Supply monitor off. LFO Stopped — 120 TBD pA
Snooze Mode-Core halted and |Ipp LFO Running — 26 TBD MA
high frequency clocks stopped.
Regulator in low-power state, Sup- LFO Stopped - 21 TBD HA
ply monitor off.
Stop Mode—Core halted and all Ibb — 120 TBD MA
clocks stopped,Internal LDO On,
Supply monitor off.
Shutdown Mode—Core halted and | Ipp — 0.2 — MA
all clocks stopped,internal LDO
Off, Supply monitor off.
Analog Peripheral Supply Currents
High-Frequency Oscillator 0 IHFosCco Operating at 24.5 MHz, — 55 — MA
Ta=25°C
High-Frequency Oscillator 1 IHFosc1 Operating at 72 MHz, — TBD — uA
TA =25°C
Low-Frequency Oscillator ILFosc Operating at 80 kHz, — 5 — MA
Ta=25°C
ADCO High Speed Mode?* laDC 1 Msps, 12-bit conversions — TBD TBD MA
Normal bias settings
Vpp=3.0V
ADCO Low Power Mode* lanc TBD — TBD TBD HA
Internal ADCO Reference® lvrerrs | Normal Power Mode — 680 790 HA
Low Power Mode — 160 210 A
On-chip Precision Reference IVREEP — 75 — pA
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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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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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EFM8LB1 Data Sheet
Electrical Specifications

Parameter Symbol Test Condition
Power Supply Rejection Ratio PSRRapc — TBD — dB
DC Performance
Integral Nonlinearity INL 14 Bit Mode — TBD — LSB
12 Bit Mode -1.4 TBD +1.4 LSB
10 Bit Mode — TBD — LSB
Differential Nonlinearity (Guaran- | DNL 14 Bit Mode — TBD — LSB
teed Monotonic) 12 Bit Mode — TBD 0.9 LSB
10 Bit Mode — TBD — LSB
Offset Error Eorr 14 Bit Mode — TBD — LSB
12 Bit Mode -2 TBD 2 LSB
10 Bit Mode — TBD — LSB
Offset Temperature Coefficient TCoFF — TBD — LSB/°C
Slope Error Em 14 Bit Mode — TBD — %
12 Bit Mode — TBD TBD %
10 Bit Mode — TBD — %
Dynamic Performance 10 kHz Sine Wave Input 1 dB below full scale, Max throughput, using AGND pin
Signal-to-Noise SNR 14 Bit Mode — TBD — dB
12 Bit Mode TBD TBD — dB
10 Bit Mode — TBD — dB
Signal-to-Noise Plus Distortion SNDR 14 Bit Mode — TBD — dB
12 Bit Mode TBD TBD — dB
10 Bit Mode — TBD — dB
Total Harmonic Distortion (Up to THD 14 Bit Mode — TBD — dB
th Harmonic) 12 Bit Mode — TBD — dB
10 Bit Mode — TBD — dB
Spurious-Free Dynamic Range SFDR 14 Bit Mode — TBD — dB
12 Bit Mode — TBD — dB
10 Bit Mode — TBD — dB
Note:
1. This time is equivalent to four periods of a clock running at 18 MHz + 2%.
2. Conversion Time does not include Tracking Time. Total Conversion Time is:
Total Conversion Time = [RPT x (ADTK + NUMBITS + 1) x T(SARCLK)] + (T(ADCCLK) x 4)
where RPT is the number of conversions represented by the ADRPT field and ADCCLK is the clock selected for the ADC.
3. Absolute input pin voltage is limited by the V|g supply.
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Electrical Specifications

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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EFM8LB1 Data Sheet
Electrical Specifications

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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EFMB8LB1 Data Sheet
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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EFM8LB1 Data Sheet
Pin Definitions

Pin Pin Name Description Crossbar Capability Additional Digital Analog Functions

R Functions

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

26 P0.7 Multifunction 1/0O 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 1/0 Yes POMAT.6 ADCO0.4
CNVSTR CMPOP.4
INTO.6 CMPON .4
INT1.6
CLUOA.11
CLU1B.8
CLU3A.10

28 P0.5 Multifunction 1/0O Yes POMAT.5 ADCO0.3
INTO0.5 CMPOP.3
INT1.5 CMPON.3
UARTO_RX
CLUOB.10
CLU1A.9

29 P0.4 Multifunction 1/O Yes POMAT 4 ADCO0.2
INT0.4 CMPOP.2
INT1.4 CMPON.2
UARTO_TX
CLUOA.10
CLU1A.8
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Pin Definitions

Pin

Number

Pin Name

P0.0

Description

Multifunction 1/0

Crossbar Capability

Yes

Additional Digital
Functions
POMAT.O

INTO0.0

INT1.0

CLUOA.8
CLU2A.8
CLU3B.8

Analog Functions

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

P2.3

Multifunction I/O

Yes

P2MAT.3

CLU1B.15
CLU2B.15
CLU3A.15

DAC3

P2.2

Multifunction I/O

Yes

P2MAT.2

CLU1A.15
CLU2B.14
CLU3A.14

DAC2

P2.1

Multifunction 1/0

Yes

P2MAT A1

CLU1B.14
CLU2A.15
CLU3B.15

DAC1

10

P2.0

Multifunction 1/0

Yes

P2MAT.O

CLU1A.14
CLU2A.14
CLU3B.14

DACO

1"

P1.6

Multifunction 1/0

Yes

P1MAT.6

CLU3OUT
CLUOA.15
CLU1B.12
CLU2A.12

ADCO0.11
CMP1P.5
CMP1N.5
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Pin Definitions

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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6.4 EFM8LB1x-QSOP24 Pin Definitions

PO.3 [ 1 | O | 24 | P04
P02 [ 2 | [ 23 ] P05

POl [ 3| [ 22 | Po.6
Po.0 [4 | 21 | P07
GND [ 5 | [ 20 | P1.0
vob/vio [ 6 || 24 pin QSOP ([9] p1.1

(Top View)

RSTb/C2CK [ 7_| [ 18 ] P12
P3.0/C2D [ 8 | [ 17 ] P13
P23 [ 9 | [ 16 | p14
P22 [ 10 ] [ 15 ] P15

P24 [ 1] [ 4 ] p16
P20 [[12_] 13 ] P17

Figure 6.4. EFM8LB1x-QSOP24 Pinout

Table 6.4. Pin Definitions for EFM8LB1x-QSOP24

Pin Pin Name Description Crossbar Capability Additional Digital Analog Functions

Functions

Number
1 P0.3 Multifunction I/O Yes POMAT.3 XTAL2
EXTCLK
INTO.3
INT1.3
CLUOB.9
CLU2B.10

CLU3A.9
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QFN32 Package Specifications

7. QFN32 Package Specifications

7.1 QFN32 Package Dimensions
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Figure 7.1. QFN32 Package Drawing

Table 7.1. QFN32 Package Dimensions

e
$

[¢[ddd@|cC[A[B]

BOTTOM VIEW

Dimension Min Typ Max
A 0.45 0.50 0.55
A1 0.00 0.035 0.05
b 0.15 0.20 0.25
D 4.00 BSC.

D2 2.80 2.90 3.00
e 0.40 BSC.

E 4.00 BSC.

E2 2.80 2.90 3.00
L 0.20 0.30 0.40
aaa — — 0.10
bbb — — 0.10
cce — — 0.08
ddd — — 0.10
eee — — 0.10
999 — — 0.05
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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.
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EFM8LB1 Data Sheet
QFP32 Package Specifications

8.2 QFP32 PCB Land Pattern
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Figure 8.2. QFP32 PCB Land Pattern Drawing
Table 8.2. QFP32 PCB Land Pattern Dimensions
Dimension Min Max
C1 8.40 8.50
C2 8.40 8.50
E 0.80 BSC
X1 0.55
Y1 15

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 pm
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-020C specification for Small Body Components.
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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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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°

silabs.com | Smart. Connected. Energy-friendly. Preliminary Rev. 0.2 | 62
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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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