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EFM8BB3 Data Sheet
Feature List

1. Feature List

The EFM8BB3 device family are fully integrated, mixed-signal system-on-a-chip MCUs. Highlighted features are listed below.

* Core: + Analog:

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

. FU”y Compatible with standard 8051 instruction set ¢ |nternal temperature sensor

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

* 50 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
» 1/0O: Up to 29 total multifunction I/O pins:
* Up to 25 pins 5 V tolerant under bias
» 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-
byte boundaries

» 4 Configurable Logic Units
» Timers/Counters and PWM:
» 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 49 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 Oscillator (up to 25 MHz) + Pre-programmed UART bootloader

» Temperature range -40 to 85 °C or -40 to 125 °C

With on-chip power-on reset, voltage supply monitor, watchdog timer, and clock oscillator, the EFM8BB3 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 and available 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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Ordering Information
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EFM8BB31F64G-B-QSOP24 64 4352 21 4 13 6 7 Yes -40 to +85 °C QSOP24
EFM8BB31F32G-B-QFN32 32 2304 29 21 20 10 9 Yes -40 to +85 °C QFN32
EFM8BB31F32G-B-QFP32 32 2304 28 21 20 10 9 Yes -40 to +85 °C QFP32
EFM8BB31F32G-B-QFN24 32 2304 20 21 12 6 6 Yes -40 to +85 °C QFN24
EFM8BB31F32G-B-QSOP24 32 2304 21 21 13 6 7 Yes -40 to +85 °C QSOP24
EFM8BB31F16G-B-QFN32 16 2304 29 21 20 10 9 Yes -40 to +85 °C QFN32
EFM8BB31F16G-B-QFP32 16 2304 28 21 20 10 9 Yes -40 to +85 °C QFP32
EFM8BB31F16G-B-QFN24 16 2304 20 21 12 6 6 Yes -40 to +85 °C QFN24
EFM8BB31F16G-B-QSOP24 16 2304 21 21 13 6 7 Yes -40 to +85 °C QSOP24
EFM8BB31F64I1-B-QFN32 64 4352 29 4 20 10 9 Yes -40to +125 °C QFN32
EFM8BB31F64I-B-QFP32 64 4352 28 4 20 10 9 Yes -40 to +125 °C QFP32
EFM8BB31F64I-B-QFN24 64 4352 20 4 12 6 6 Yes -40 to +125 °C QFN24
EFM8BB31F64I-B-QSOP24 64 4352 21 4 13 6 7 Yes -40to +125°C | QSOP24
EFM8BB31F32I-B-QFN32 32 2304 29 21 20 10 9 Yes -40 to +125 °C QFN32
EFM8BB31F32I-B-QFP32 32 2304 28 21 20 10 9 Yes -40 to +125 °C QFP32
EFM8BB31F32I-B-QFN24 32 2304 20 21 12 6 6 Yes -40 to +125 °C QFN24
EFM8BB31F32I-B-QSOP24 32 2304 21 21 13 6 7 Yes -40to +125°C | QSOP24
EFM8BB31F16I-B-QFN32 16 2304 29 21 20 10 9 Yes -40 to +125 °C QFN32
EFM8BB31F16I-B-QFP32 16 2304 28 21 20 10 9 Yes -40 to +125 °C QFP32
EFM8BB31F16I-B-QFN24 16 2304 20 21 12 6 6 Yes -40 to +125 °C QFN24
EFM8BB31F16I-B-QSOP24 16 2304 21 21 13 6 7 Yes -40to +125°C | QSOP24
Note:

1.DACO and DAC1 are enabled on devices with 2 DACs available.
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EFM8BB3 Data Sheet
System Overview

3.4 Clocking

The CPU core and peripheral subsystem may be clocked by both internal and external oscillator resources. By default, the system
clock comes up running from the 24.5 MHz oscillator divided by 8.

The clock control system offers the following features:
» Provides clock to core and peripherals.
* 24.5 MHz internal oscillator (HFOSCO), accurate to +2% over supply and temperature corners.
* 49 MHz internal oscillator (HFOSC1), accurate to £2% over supply and temperature corners.
» 80 kHz low-frequency oscillator (LFOSCO).
» External RC, CMOS, and high-frequency crystal clock options (EXTCLK).
» Clock divider with eight settings for flexible clock scaling:
- Divide the selected clock source by 1, 2, 4, 8, 16, 32, 64, or 128.
» HFOSCO and HFOSC1 include 1.5x pre-scalers for further flexibility.

3.5 Counters/Timers and PWM

Programmable Counter Array (PCAO0)

The programmable counter array (PCA) provides multiple channels of enhanced timer and PWM functionality while requiring less CPU
intervention than standard counter/timers. The PCA consists of a dedicated 16-bit counter/timer and one 16-bit capture/compare mod-
ule for each channel. The counter/timer is driven by a programmable timebase that has flexible external and internal clocking options.
Each capture/compare module may be configured to operate independently in one of five modes: Edge-Triggered Capture, Software
Timer, High-Speed Output, Frequency Output, or Pulse-Width Modulated (PWM) Output. Each capture/compare module has its own
associated I/O line (CEXn) which is routed through the crossbar to port /O when enabled.

* 16-bit time base

* Programmable clock divisor and clock source selection

» Up to six independently-configurable channels

+ 8,9, 10, 11 and 16-bit PWM modes (center or edge-aligned operation)
+ Output polarity control

* Frequency output mode

» Capture on rising, falling or any edge

» Compare function for arbitrary waveform generation

» Software timer (internal compare) mode

» Can accept hardware “kill” signal from comparator O or comparator 1

silabs.com | Smart. Connected. Energy-friendly. Rev.1.01 | 6




EFM8BB3 Data Sheet
System Overview

Timers (Timer 0, Timer 1, Timer 2, Timer 3, Timer 4, and Timer 5)

Several counter/timers are included in the device: two are 16-bit counter/timers compatible with those found in the standard 8051, and
the rest are 16-bit auto-reload timers for timing peripherals or for general purpose use. These timers can be used to measure time inter-
vals, count external events and generate periodic interrupt requests. Timer 0 and Timer 1 are nearly identical and have four primary
modes of operation. The other timers offer both 16-bit and split 8-bit timer functionality with auto-reload and capture capabilities.

Timer 0 and Timer 1 include the following features:

« Standard 8051 timers, supporting backwards-compatibility with firmware and hardware.

» Clock sources include SYSCLK, SYSCLK divided by 12, 4, or 48, the External Clock divided by 8, or an external pin.
+ 8-bit auto-reload counter/timer mode

+ 13-bit counter/timer mode

* 16-bit counter/timer mode

+ Dual 8-bit counter/timer mode (Timer 0)

Timer 2, Timer 3, Timer 4, and Timer 5 are 16-bit timers including the following features:

+ Clock sources for all timers include SYSCLK, SYSCLK divided by 12, or the External Clock divided by 8

+ LFOSCO divided by 8 may be used to clock Timer 3 and Timer 4 in active or suspend/snooze power modes
» Timer 4 is a low-power wake source, and can be chained together with Timer 3

+ 16-bit auto-reload timer mode

* Dual 8-bit auto-reload timer mode

» External pin capture

* LFOSCO capture

» Comparator 0 capture

» Configurable Logic output capture

Watchdog Timer (WDTO0)

The device includes a programmable watchdog timer (WDT) running off the low-frequency oscillator. A WDT overflow forces the MCU
into the reset state. To prevent the reset, the WDT must be restarted by application software before overflow. If the system experiences
a software or hardware malfunction preventing the software from restarting the WDT, the WDT overflows and causes a reset. Following
a reset, the WDT is automatically enabled and running with the default maximum time interval. If needed, the WDT can be disabled by
system software or locked on to prevent accidental disabling. Once locked, the WDT cannot be disabled until the next system reset.
The state of the RST pin is unaffected by this reset.

The Watchdog Timer has the following features:
* Programmable timeout interval
* Runs from the low-frequency oscillator
» Lock-out feature to prevent any modification until a system reset

3.6 Communications and Other Digital Peripherals

Universal Asynchronous Receiver/Transmitter (UARTO)

UARTO is an asynchronous, full duplex serial port offering modes 1 and 3 of the standard 8051 UART. Enhanced baud rate support
allows a wide range of clock sources to generate standard baud rates. Received data buffering allows UARTO to start reception of a
second incoming data byte before software has finished reading the previous data byte.

The UART module provides the following features:

* Asynchronous transmissions and receptions.

» Baud rates up to SYSCLK/2 (transmit) or SYSCLK/8 (receive).
» 8- or 9-bit data.

» Automatic start and stop generation.

 Single-byte FIFO on transmit and receive.
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EFM8BB3 Data Sheet
Electrical Specifications

4.1.2 Power Consumption

Parameter

Symbol

Table 4.2. Power Consumption

Test Condition

Digital Core Supply Current (G-grade devices, -40 °C to +85 °C)

Normal Mode-Full speed with code | Ipp FsyscLk = 49 MHz (HFOSC1)2 5 14.4 mA
executing from flash
FsysciLk = 24.5 MHz (HFOSCO0)? 4.2 5 mA
Fsyscik = 1.53 MHz (HFOSCO0)?2 625 820 pA
FsvscLk = 80 kHz® 155 310 HA
Idle Mode-Core halted with periph- | Ipp FsyscLk = 49 MHz (HFOSC1)2 3.8 11.8 mA
erals running
FSYSCLK =245 MHz (HFOSCO)2 3.14 3.8 mA
FsyscLk = 1.53 MHz (HFOSCO)?2 520 725 HA
FsvscLk = 80 kHz® 135 315 HA
Suspend Mode-Core halted and Ibb LFO Running 125 320 A
high frequency clocks stopped,
Supply monitor off. LFO Stopped 120 300 MA
Snooze Mode-Core halted and |Ipp LFO Running 23 190 MA
high frequency clocks stopped.
Regulator in low-power state, Sup- LFO Stopped 19 186 HA
ply monitor off.
Stop Mode—Core halted and all Ibb 120 300 MA
clocks stopped,Internal LDO On,
Supply monitor off.
Shutdown Mode—Core halted and | Ipp 0.2 0.91 HA
all clocks stopped,internal LDO
Off, Supply monitor off.
Digital Core Supply Current (I-grade devices, -40 °C to +125 °C)
Normal Mode-Full speed with code |Ipp FsyscLk = 49 MHz (HFOSC1)2 5 14.4 mA
executing from flash
FsyscLk = 24.5 MHz (HFOSCO0)? 4.2 5.2 mA
Fsyscik = 1.53 MHz (HFOSCO0)? 625 1280 HA
FsyscLk = 80 kHz® 155 765 Ty
Idle Mode-Core halted with periph- | Ipp FsyscLk = 49 MHz (HFOSC1)2 3.8 11.8 mA
erals running
FsyscLk = 24.5 MHz (HFOSCO)?2 3.14 4.1 mA
FsyscLk = 1.53 MHz (HFOSCO)?2 520 1175 HA
FsvscLk = 80 kHz® 135 750 HA
Suspend Mode-Core halted and Ibb LFO Running 125 775 MA
high frequency clocks stopped,
Supply monitor off. LFO Stopped 120 755 MA
Snooze Mode-Core halted and |Ipp LFO Running 23 615 MA
high frequency clocks stopped.
Regulator in low-power state, Sup- LFO Stopped 19 610 HA
ply monitor off.
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EFM8BB3 Data Sheet
Electrical Specifications

Parameter

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.

Symbol

Test Condition

Min

Typ

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.

Max

Unit

4.1.3 Reset and Supply Monitor

Table 4.3. Reset and Supply Monitor

Parameter Symbol Test Condition

VDD Supply Monitor Threshold VvbDM 1.95 2.05 215 \%

Power-On Reset (POR) Threshold |Vpor Rising Voltage on VDD — 14 — \%
Falling Voltage on VDD 0.75 — 1.36 \%

VDD Ramp Time tRvP TimetoVpp >2.2V 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 | tycp FsyscLk >1 MHz — 0.625 1.2 ms

Time (final rising edge to reset)

Missing Clock Detector Trigger Fmcp — 7.5 13.5 kHz

Frequency

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

silabs.com | Smart. Connected. Energy-friendly.
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EFM8BB3 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 — HA
XFCN =5 — 120 — MA
XFCN =6 — 550 — HA
XFCN =7 — 2.6 — mA

silabs.com | Smart. Connected. Energy-friendly.
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Electrical Specifications

Parameter

Symbol

Test Condition

Integral Nonlinearity INL 12 Bit Mode -1.9 -0.35/+1 1.9 LSB
10 Bit Mode -0.6 0.2 0.6 LSB
Ta=-40°Cto 85 °C
10 Bit Mode -0.7 $0.2 0.7 LSB
Ta =-40 °C to 125 °C (I-grade
parts only)
Differential Nonlinearity (Guaran- | DNL 12 Bit Mode -0.9 0.3 0.9 LSB
teed Monotonic) Th =40 °C 1085 °C
12 Bit Mode -1.02 +0.3 1.02 LSB
Ta =-40 °C to 125 °C (l-grade
parts only)
10 Bit Mode -0.5 $0.2 0.5 LSB
Offset Errord Eorr 12 Bit Mode -2 0 2 LSB
Ta=-40°Cto 85 °C
12 Bit Mode -3 0 3 LSB
Ta =-40 °C to 125 °C (I-grade
parts only)
10 Bit Mode -1 0 1 LSB
Ta=-40°Cto 85°C
10 Bit Mode -1 0 1.3 LSB
Ta =-40 °C to 125 °C (I-grade
parts only)
Offset Temperature Coefficient TCoFrF — 0.011 — LSB/°C
Slope Error Em 12 Bit Mode -2.5 — 25 LSB
Ta=-40°Cto 85 °C
12 Bit Mode -2.6 — 2.6 LSB
Ta =-40 °C to 125 °C (I-grade
parts only)
10 Bit Mode -1.1 — 1.1 LSB
Dynamic Performance 10 kHz Sine Wave Input 1 dB below full scale, Max throughput, using AGND pin
Signal-to-Noise SNR 12 Bit Mode 64 68 — dB
10 Bit Mode 59 61 — dB
Signal-to-Noise Plus Distortion SNDR 12 Bit Mode 64 68 — dB
10 Bit Mode 59 61 — dB
Total Harmonic Distortion (Up to THD 12 Bit Mode — -72 — dB
Sth Harmonic) 10 Bit Mode — -69 — dB
Spurious-Free Dynamic Range SFDR 12 Bit Mode — 74 — dB
10 Bit Mode — 71 — dB

silabs.com | Smart. Connected. Energy-friendly.
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4112 DACs

Table 4.12. DACs

Parameter Test Condition
Resolution Nbpits 12 Bits
Throughput Rate fs — — 200 ksps
Integral Nonlinearity INL DACO and DAC2 -11.5 -1.771 11.5 LSB
1.56
Ta =-40 °C to 125 °C (I-grade
parts only)
DACO and DAC3 -13.5 -2.73/ 13.5 LSB
1.1
Ta =-40 °C to 125 °C (l-grade
parts only)
Differential Nonlinearity DNL -1 — 1 LSB
Output Noise VREF = — 110 — MVRMS
24V
fs = 0.1
Hz to 300
kHz
Slew Rate SLEW — +1 — V/us
Output Settling Time to 1% Full- tSETTLE Vout change between 25% and — 26 5 us
scale 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 — 78 — dB
Total Harmonic Distortion THD Vour = 10 kHz sine wave, 10% to 54 — — dB
90%
Offset Error Eorr VREF =24V -8 0 8 LSB
Full-Scale Error Ers VREF =24V -13 15 13 LSB
External Load Impedance RLoaD 2 — — kQ
External Load Capacitance’ CLoaD — — 100 pF
Note:
1.No minimum external load capacitance is required. However, under low loading conditions, it is possible for the DAC output to
glitch during start-up. If smooth start-up is required, the minimum loading capacitance at the pin should be a minimum of 10 pF.

silabs.com | Smart. Connected. Energy-friendly.
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Parameter Symbol  Test Condition Min Typ Max Unit
Negative Hysteresis HYScp- CPHYN =00 — -1.5 — mV
Mode 3 (CPMD = 11) CPHYN =01 — -4 — mV
CPHYN =10 — -8 — mV
CPHYN = 11 — -16 — mV
Input Range (CP+ or CP-) VN -0.25 — V|0+0.25 \%
Input Pin Capacitance Cecp — 7.5 — pF
Internal Reference DAC Resolution | Npjts 6 bits
Common-Mode Rejection Ratio CMRRcp — 70 — dB
Power Supply Rejection Ratio PSRRcp — 72 — dB
Input Offset Voltage Vorr Ta=25°C -10 0 10 mV
Input Offset Tempco TCoFrF — 3.5 — uv/e

4.1.14 Configurable Logic

Parameter

Table 4.14. Configurable Logic

Test Condition

Propagation Delay toLy Through single CLU — — 35.3 ns
Using an external pin
Through single CLU — 3 — ns
Using an internal connection

Clocking Frequency Fclk 1 or 2 CLUs Cascaded — — 73.5 MHz
3 or 4 CLUs Cascaded — — 36.75 MHz

silabs.com | Smart. Connected. Energy-friendly.
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Table 4.17. SMBus Peripheral Timing Formulas (Master Mode)

Parameter Symbol Clocks
SMBus Operating Frequency fsme fcso /3
Bus Free Time Between STOP and START Conditions tsuF 2/ fcso
Hold Time After (Repeated) START Condition tHD:STA 1/fcso
Repeated START Condition Setup Time tsu-sTA 2 /fcso
STOP Condition Setup Time tsu:sTo 2/ fcso
Clock Low Period tLow 1/fcso
Clock High Period tHIGH 2/fecso
Note:
1.fcso is the SMBus peripheral clock source overflow frequency.

SCL

SDA

Figure 4.1. SMBus Peripheral Timing Diagram (Master Mode)

4.2 Thermal Conditions

Table 4.18. Thermal Conditions

Parameter Symbol Test Condition
Thermal Resistance 64a QFN24 Packages — 30 — °C/W
QFN32 Packages — 26 — °C/W
QFP32 Packages — 80 — °C/W
QSOP24 Packages — 65 — °C/W
Note:
1. Thermal resistance assumes a multi-layer PCB with any exposed pad soldered to a PCB pad.
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5. Typical Connection Diagrams

5.1 Power

Figure 5.1 Power Connection Diagram on page 33 shows a typical connection diagram for the power pins of the device.

EFM8BB3 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 EFM8BB3x-QFN32 Pin Definitions

= 8 @ ¥ 9 9 N~ 9
T & £ & & & & &
o U s8] (] (8] |5 (€] |9
P00 | 1 ) / (24 ]
vio| 2 ) (23 ]
voD | 3 ) (22
RSTb/C2CK | 4 ) 32 pin QFN (21 ]
P37/C2D | 5 ) (Top View) (20 |
P34 | 6 ) (19 |
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P32 | 8 ) 17 ]
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EFM8BB3x-QFN32 Pinout

P1.1

P1.2

P1.3

P1.4

P1.5

P1.6

P1.7

P2.0
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Pin Pin Name Description Crossbar Capability Additional Digital Analog Functions
R Functions
6 P3.7/ Multifunction 1/O /
c2D C2 Debug Data
7 P3.3 Multifunction 1/O DAC3
8 P3.2 Multifunction I/O DAC2
9 P3.1 Multifunction I/O DAC1
10 P3.0 Multifunction I/O DACO
11 P2.6 Multifunction 1/0 ADCO0.19
CMP1P.8
CMP1N.8
12 P2.5 Multifunction 1/0O CLU3OUT ADCO0.18
CMP1P.7
CMP1N.7
13 P2.4 Multifunction I/O ADCO0.17
CMP1P.6
CMP1N.6
14 P2.3 Multifunction 1/O Yes P2MAT.3 ADCO0.16
CLU1B.15 CMP1P.5
CLU2B.15 CMP1N.5
CLU3A.15
15 P2.2 Multifunction 1/0O Yes P2MAT.2 ADCO0.15
CLU20UT CMP1P.4
CLU1A.15 CMP1N.4
CLU2B.14
CLU3A.14
16 P2.1 Multifunction 1/0 Yes P2MAT A1 ADCO0.14
12C0_SCL CMP1P.3
CLU1B.14 CMP1N.3
CLU2A.15
CLU3B.15
17 P2.0 Multifunction 1/O Yes P2MAT.O CMP1P.2
12C0_SDA CMP1N.2
CLU1A.14
CLU2A.14
CLU3B.14
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Pin Pin Name Description Crossbar Capability Additional Digital Analog Functions

Functions
Number

18 P1.7 Multifunction 1/0 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 I/O Yes P1MAT.5 ADCO0.11
CLUOB.14
CLU1A.13
CLU2B.13

21 P1.4 Multifunction 1/O Yes P1MAT 4 ADCO0.10
CLUOA.14
CLU1A.12
CLU2B.12

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

23 P1.2 Multifunction I/O Yes P1MAT.2 ADCO0.8

CLUOA.13 CMPOP.8
CLU1A.11 CMPON.8
CLU2B.10
CLU3A.12

24 P1.1 Multifunction 1/O Yes P1MAT A ADCO0.7

CLUOB.12 CMPOP.7
CLU1B.10 CMPON.7
CLU2A.11
CLU3B.13
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6.4 EFM8BB3x-QSOP24 Pin Definitions

PO.3 [ 1 | O 24 ] P0.4
P02 [ 2 | [ 23 ] P05

POl [ 3| [ 22 | P06
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 [A1_] [ 4 ] p16
P20 [[12_] 13 ] P17

Figure 6.4. EFM8BB3x-QSOP24 Pinout

Table 6.4. Pin Definitions for EFM8BB3x-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.9

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

P2.3

Multifunction I/O

Yes

P2MAT.3

CLU1B.15
CLU2B.15
CLU3A.15

DAC3

10

pP2.2

Multifunction I/O

Yes

P2MAT.2

CLU1A.15
CLU2B.14
CLU3A.14

DAC2
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8.3 QFP32 Package Marking

—
EFM8

PPPPPPPPPPP
YYWWTTTTTT#

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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11. Revision History

11.1 Revision 1.01

October 21st, 2016

Updated Figure 2.1 EFM8BB3 Part Numbering on page 2 to include the I-grade description.
Updated QFN24 center pad stencil description.

11.2 Revision 1.0

September 6th, 2016

Filled in all TBD values in 4. Electrical Specifications.

Added a note regarding which DACs are available to Table 2.1 Product Selection Guide on page 2.
Added specifications for 4.1.16 SMBus.

Added bootloader pinout information to 3.10 Bootloader.

Added CRC Calculation Time to 4.1.4 Flash Memory.

11.3 Revision 0.4

May 12th, 2016

Filled in TBD values for DAC Integral Nonlinearity in Table 4.12 DACs on page 26.
Added I-grade devices.

Adjusted the Total Current Sunk into Supply Pin and Total Current Sourced out of Ground Pin specifications in 4.3 Absolute Maximum
Ratings.

Added Operating Junction Temperature specification to 4.3 Absolute Maximum Ratings.

11.4 Revision 0.3
February 10th, 2016
Added EFM8831F16G-A-QFN24 to Table 2.1 Product Selection Guide on page 2.

Updated Figure 5.2 Debug Connection Diagram on page 34 to move the pull-up resistor on C2D / RSTb to after the series resistor
instead of before.

Added mention of the pre-programmed bootloader in 1. Feature List.

Added a reference to AN945: EFM8 Factory Bootloader User Guide in 3.10 Bootloader.
Updated all part numbers to revision B.

Adjusted C1, C2, X2, Y2, and Y1 maximums for 7.2 QFN32 PCB Land Pattern.
Adjusted package markings for QFN32 and QSOP24 packages.

Filled in TBD minimum and maximum values for DAC Differential Nonlinearity in Table 4.12 DACs on page 26.

11.5 Revision 0.2
Added information on the bootloader to 3.10 Bootloader.

Updated some characterization TBD values.

11.6 Revision 0.1

Initial release.
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