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Silicon Labs — at the Center of
Over 100 Million Connected Devices
And Counting...







Internet.of Things (loT) — \

4
Compute Sense Connect Tools
32-bit ARM Cortex-M cores Heart rate monitoring (HRM) ZigBee/Thread SoCs and software Simplicity Studio
8-bit 8051 core IR, ambient and UV light Bluetooth and WiFi modules 8/32-bit IDE
Ultra-low energy Proximity & gesture detection Blue Gecko solutions Starter & development kits
High integration & functionality Temperature & humidity Sub-GHz transceivers and SoCs %eference designs
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The World’s Most Energy-friendly MCUs

EFM32 EFM8
low energy, autonomous high functionality
compatibility great value

Lower Cost | Smaller Size | Longest Battery Life



Simplicity Studio™. Helps you develop for the |oT.

= Unique automatic code creation, debug, and power
profile tools

= Software documentation and examples

= Energy profiler provides real time measurements with
code correlation

537 ! 10228 mw x

mm 201s vmay ’ ~A = Wireless development tools to create and analyze

networks




SILICON LABS

EFM32 Gecko MCUs



Requirements for Success in the loT

@ Smart

Reduced development time

© Connected
Best integration with the world

® Energy Friendly

Increased battery life




Smart—Reduced Development Time

= Simplicity Studio
= Energy Profiler
= Hardware Configurator
= Extensive Examples and Demos

= Ecosystem
= Flexible development platforms
* Free comprehensive drivers and stacks
= 3rd party RTOS support, including mbed OS

= Compatibility
= Pin and software compatible
= Fully featured portfolio (4 kB to 1 MB)
= MCU and Wireless SoC portfolios

Smart Connected  Energy
Friendly



Smart - Simplicity Studio™
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un Window Help

Search / Tools

© raman.sharma@silabs.com = i &,
= ad

I nteg rated TOO'-S B 53 -8B EFM32 Wonder Gecko Starter Kit

a < JLink Silicon Labs (440012364) : EFM32WG390F256
EFM32 Wonder Gecko Starter Kit Preferred SDK: Gecko SDKvd 40 Click here to change the preferred SDK.

EFM32 Wonder Gecko Starter Kit board (BRD2400A)

= Energy Profiler et T N
= Capacitive Sense Profiler | o
= Network Analyser

= Part Configuration

-~

Getting Started Documentation Compatible Tools Resources

~ B.25pA 44 mw 49 mJ Jots ney

Demos ViewAll  Software Examples View Al Application Notes

STK3800 CPTO0TB STK3800_biometric

This example project uses the EFM32 CMSIS
ncluding emlib a i the board

This c\&mc demonstrates thacaracm < button
function of CPT007B fixed fun, d

STK3800_blink

STK3800 biometric

This example project use EFM32 C
emlib peripheral library tao...

This example project uses the EFM32 CMSIS
including EI’\\W‘ sr’\tl tl’\E board...

STK3800 blink

IDE

= Eclipse framework , | ‘
= Build tools: Keil® ,IAR® ,GCC .
= 3rd party IDEs also supported

oo

Documentation

= One-stop destination for all product
documentation

(A2 L 28 BR 2 BE A0 B
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Connected—Best Integration with the World

= Consistent peripheral definition
» User interface—display and touch
= Communication—USB, serial and 125
= Digital and analog sensor interfaces

= Security
= HW accelerated crypto libraries
» Proven security software

= Security standards and algorithms

= AES-128/256, SHA-1, SHA-224/256, ECC
(Elliptic Curve), CRC

= Wireless options

= SoCs with robust, multi-protocol radios

Smart Connected Energy = SUb'GHZ, ZigBee, Thread, Bluetooth Smart
Friendly (BLE)
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Energy Friendly—Gecko Technology

* Energy efficiency
= Low active current—63 pA/MHz
= Sleep current—0.9 pA
= Fast wake-up—2 pS

= Autonomous operation
= Peripheral Reflex System (PRS)
= Low-Energy Sense (LESENSE)
= Linked DMA (LDMA)

» Low-energy peripherals
= Low-Energy UART (LEUART)
= Cryotimer
= ADC runs in deep sleep modes

Smart Connected  Energy
Friendly
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What does Energy Friendly mean?

A typical sense and compute application

Sense Compute Sense Compute



A typical sense and compute application

Generic MCU

10 mA

1 JA

Sense Compute



A typical sense and compute application

Gecko Technology

10 mA

1 JA




EFM32 Gecko Series 0

= Processor and memory
= Cortex-M4+FPU, Cortex M3 or Cortex MO+
= Up to 48 MHz
= 4 - 1024 kB Flash, 2 - 32 kB RAM

= Power
= Down to 114 pA/MHz
= Down to 0.9 pA with retention/BOD/RTC

= Packages
= QFN, QFP, BGA, CSP
= 24 - 120 pins

= Software compatibility
= EZR32 wireless MCUs

16



EFM32 Series O — Feature Set

CPU and Memory Clock Management

Energy Management

Voltage Voltage
Regulator I Comparator

ARM Cortex-M Memory Embedded High Freq High Freq
Protection Trace
processor Unit Macrocell

Power-on
Reset

Crystal Osc RC Osc
Low Freq Low Freq Brown-out
Crystal Osc RC Osc Detector
Flash
Debu

Program g DMA Ultra Low Freq Auxiliary £ g
Interface Power

Memory RC Osc RC Osc .
Domain

32-bit bus

4 — Peripheral Reflex System | # _
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Serial Interfaces I/O Ports Timers and Triggers Analog Modules Security
External TET Timer/ Low Energy
USART UART Bus Counter Sensor IF

Driver

Interface

] G | Low Energy Real Time AT B
ow enera i f
External Timer Counter LCD Operational
Energy Interrupt Purpose Controller Amplifier '
UART I/O Pulse Watchdog
Counter Timer
Pin GPIO Analog
IDAC

Backup
RTC

Available Down To:

EMO
(Run Mode)

EM1
(Sleep)

EM2
(Deep Sleep)

EM3
(Stop Mode)
EM4
(Shutoff Mode)



EFM32 Series O - Portfolio

Software compatible Pin compatible within each package
---------- T Artinnal Bantireme T T T v YRR )OSR ) YT | (ST | WONDER
_ | Optional Features Hl EFVI32WG940 il EFVi32WG942 Rl EFVM32WG980 fLEFVI32WGo90 R EFM32WG995 B vt Up to 48 MHz
M4 3| usB | CEEED | Hl EFM32WG332 Il EFM32WG380 J fl EFM32wG390 Bl EFVM32WG395 \? ;f&'?:3624-256
= :
oy 2 LCD | EIERE | il erviz2waesa2 fll erv32wassofi il ervi32wasoo JHll EFv32wGsos | 1
W, 1 1 1 1 1 1 1
= | TFT | EEEREED | l eFv32wG232 Il EFv32wG280 il eFviz2wG290 Rl EFM32wG295 |
1 1 1 1 1 1 L 1
-------------------------------------  iiesieriesiesierieriesioriend Bt pevieriesieriesiesiesierieriey Sesiesiesiesiesieiesieie ey psieviesiesiesiesiesiesiesiegk Rl GIANT
il EFM32GGo40 K l EFM32GGo42 Bl EFM32GG9so I N £Fvi326G990 [l EFMi32GG99s I OIS | P 10 48 Mz
USB l l I l I l i l Flash: 512 - 1024
= | EFV132GG330 | f EFV132GG332 Il EFV32GG380 I L EFM32GG390 Ml EFM32GG395 J -
g | LCD i i ) I I i ' I RAN: 126
o il EFM32GG840 i ll EFM32GG342 Il EFM32GG830 [ 1l EFM32GG890 JHll EFM32GG895 |
o T ! : | ! ! : : !
| EFM32GG230 | EFM32GG232 JHll EFM32GG280 | EFM32GG290 il EFM32GG295 |
1 1 1 1 1 1 1
N O S i e A e A S ————— J LEOPARD yiamprevns
= | EFM321G940 | | EFM321G942 | EFM32LG980 | | EFM32LG990 | EFM32G995 | Flash: 64 - 256
g | JUSB | ErmszGas0 | | e | EPMI2GI0 | | EPM32GI0 | EFM32LG3S | e
1 1 1 1 1 1 1
e | ervsztcaio | | ermaaicsaz | ermaaiceso | | ermaaiceso | ervazicass |
= TFT 1 1 1 1 1 1 : 1
M3 | EFM321LG230 | | EFM32LG232 | EFM32LG280 | | EFM32LG290 | EFM32LG295 | Up to 32 MHz
ol ittt ro==——————- To———-———- S ittt g To——=—m—— - Tmmmmm————- Fo————————- il 1 Flash: 16 — 128
g LcD | EFM32G210 | EFM32G840 | | EFM32G842 | EFM32G880 | | EFM32GB90 | : RAM: 8 - 16
O
8 | EFM32G200 | EFM32G230 | EFM32G222 | EFM32G232 | EFM32G280 | | EFM32G290 | ]
1 ) 1 1 1 1 1
B H Ervisorasao HE ervisatess H ervisorcss: HNE H ervzress HE P '!
 EFM32TG110 § | EFM327G840 Il EFM32TG822 Jil EFM32TG842 | EFM32TG825_
E‘ LCD 1 1 1 1 1 1 1 : 1 ARJCIONJW Up to 32 MHz
[ EFM327G108 Hll EFM32TG210 Jl EFM32TG230 il EFM32TG222 Ml EFM32TG232 k H EFM327G225 | ! : Flash: 4 - 32
F i I 1 1 1 i R I \?s RAM: 2 - 4
"""""""""""""""""" | D (s e R e B T
'EFM32HG309 | ' ' ' ! ' ' I !
1 I I 1 1 1 I I I
> 'EFM32HG308 | i | EFM32HG322 | i i | i : HAPPY
Q. 1
S | Y5 crmaaneito | ermazneato | | ermaaHGa21 | : : : : ! S b
o 1 1 1 1 1 1 1 1 1 : Flash: 32 - 64
'EFM32HG108 | EFM32HG210 | | EFM32HG222 | ' ' ' l ' 4.
i I 1 1 I 1 1 i I 5 RAM: 4 -8
e e T Mocooooooe S —— demoooooooe omoooooooe Jomoooomooe tomooooooe o 4
1 I I I I 1 I H I
o EFM32ZG110 1 1 1 1 1 I I 1
> 1 I I I I 1 I I 1
MO+ N EFM322G108 | EFM322G210 | | EFM322G222 | i H : : : Up to 24 MHz
2 § 1 1 1 2 1 ¥ . -
1 1 1 1 1 1 1 H 1 ;f:,lr.]';_ 432
L QFN24 H QFN32 Il QFN64 i QFP48 1 QFP64 | QFP100 o BGA48 H BGAl1l2 i BGA120 :
—————————————————————————————————————————————————————————————————————————————————— e o o e e e e -

*  WLCSP package: Wonder, Leopard and Happy Gecko are available in an ultra-small CSP81/CSP36 package — EFM32WG360, EFM32LG360 and EFM32HG350

*  Wafer sales: Giant, Wonder, Leopard, and Gecko are available in wafer form — EFM32GG900, EF32WG900, EFM32LG900, and EFM32G800.
18
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EFM32 Gecko Series 1

Processor and memory
= Cortex-M4 with FPU or Cortex-M3
= Up to 40 MHz
= 128-256 kB Flash, 32 kB RAM
= 512-1024 kB Flash, 256 kB RAM — samples 1Q17

Power

= 63 uA/MHz

= 2.5 pA deep sleep with retention/BOD/RTCC
= 1.85-3.8 V single power supply

Packages
= QFN32 (5 mm x5 mm)
= QFN48 (7 mm x 7 mm)

Software compatibility
= HAL and drivers help transition from Series 0
= Compatible with EFR32 Wireless Geckos




EFM32 Series 1 - Feature Set

CPU and Memory Clock Management Energy Management Security

Voltage
Regulator

Voltage
Monitor

DC-DC
Converter

Brown-out
Detector

Ultra Low Freq
RC Osc

Power-on
Reset

:  ——n

Serial Interfaces |/0 Ports Timers and Triggers Analog Modules

Low Freq
Crystal Osc

Low Freq
RC Osc

GPIO

R - EM4H
Hibernate
Pin Reset GPIO Wake-up
Calendar Cryotimer
Shutoff



EFM32 Series 1 - Feature Set

. . Feature
Security ~ available down
to Energy Mode

CPU and Memory Clock Management Energy Management

ARM Voltage Voltage
Cortex-M3/M4 Regulator Monitor
FPU MPU

EMO

Run

Auxiliary Ultra Low Freq DC-DC Brown-out
Debug RAM LDMA RC Osc RC Osc Converter Detector
Interface Memory Controller ; . T Power-on

Crystal Osc RC Osc Reset

CPU and Memory Clock Management = Security

= Memory Protection = Flexible on- and off- = Efficient HW offload
Unit chip clock source = AES-128/256 EM3

Instruction cache options = Elliptic curve Ston
Linked DMA engine Energy Management = SHA-1, SHA-224/256

enables sequenced - High-efficiency dc-dc = 16/32-bit CRC EM4H
transaCtlonS Hibernate
buck converter

JTAGfprogramming supplies both MCU
interface and external system EM4S

components Shutoff



EFM32 Series 1 - Feature Set

= Serial interfaces = Timers and triggers = Analog

= USART supports UART, SPI, = 32-bit RTC with BCD calendar = Flexible mux provides up to
12S, smart cards (IEC 7816), mode 24 analog pins

IrDA Independent windowed 12-bit SAR ADC operates
Low Energy UART watchdog timer down to EM3

= 9600 baud at 150 nA using 32 Cryotimer operates in all * 190 pA at 1 Msps T _ EMO
kHz clock energy modes Analog comparator with CL # Run

; capacitive sense mode
= |/0 Ports = Peripheral Reflex System g
= Up to 32 GPIO = Inter-peripheral task
= 5V tolerance sequencing

= Supports 1.8 V system = Supports logical operations
components

Feature
available down
to Energy Mode

Serial Interfaces /0 Ports Timers and Triggers Analog Modules Stop
External 2x Analog
Interrupt Comparator E M 4H
Pulse Watchdog Hibernate
Pin Reset GPIO Wake-up euner LSl
Calendar Cryotimer
RTC EMA4S
Shutoff




EFM32 Series 1 - Portfolio

1024 kB*
512 kB
256 kB*

Cortex-M4F 128 kB

1024 kB*
512 kB
256 kB*

Cortex-M3 1 28 kB

* Offered in both G and | temp grades
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PG12B500 PG12B500
PG12B500 PG12B500
PG1B100 PG1B200 PG1B200
PG1B100 PG1B200 PG1B200
JG12B500 JG12B500
JG12B500 JG12B500
JG1B100 JG1B200 JG1B200
JG1B100 JG1B200 JG1B200
5x5x0.85mm 7 x7x0.85 mm 7x7x1.0 mm
QFN32 QFN48 BGA125
No DC-DC With DC-DC With DC-DC With DC-DC

Samples 1Q 2017




SILICON LABS

EFM& Bee MCUs



This is my EFM8

NG

Performance

- 72 MHz
-  Low power
- Fast peripherals

\/

NG

Value
- Small packages
- High integration
- More for less

\/

NG

Simplicity
- Easy migration
- Consistent tools
- Common STK

\/

An MCU without compromise!



EFM& MCU Family
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LASER i"'p'rEcTsTo'n'/InZTngTiEE upto72MHz  Benefits |
: Flash: 16 — 64 KB = 72 MHz MCU in 3x3 mm? package — high integration I
: RAM: 1 -4 KB » ADC/4xDAC/ 2x comparator — state-of-the-art analog I
|
— : |0: up to 29 = +3 9C temperature sensor — eliminate calibration I
_."' : ADC: 14 bit 900 ksps; 12-bit 1 Msps = Config Logic — eliminate external glue logic _;
Lo o o o o o o o o e e e e S S S S S S S S S S S S
UNIVERSAL : USB up to 48 MHz Benefits I
I
: Flash: 8 - 64 KB = No external crystal or requlator — save I
: RAM: 2 - 4 KB = Low Energy USB mode — save battery I
|
frt : 10: up to 40 » Integrated USB Charger Detect (USB - BCS v1.2) — increased I
— I ADC: 12-bit 200 ksps; 10 bit 800 ksps functionality for customer i
L e R e L L L L L T T
SLEEPY T TlowPowerupto25MHz T T T T T T Renefits oo TTmmmmmEmmmmmmm———— 1
Flash: 2 - 64 KB = Energy friendly - 50 nA sleep mode
RAM: 0.5 -4 KB = Active currents — 150 uA/MHz
10: up to 24 = fast wake up - <2 us

>

ADC: 12 bit 75 ksps; 10-bit 300 ksps

= (Capacitive sense - <1uA wake on touch

L e R e L L L L L T T
BUSY | Valuelineupto50MHz  Benefits i
i Flash: 2 - 64 KB High-Clock Speeds — Do more with MCU :
: RAM: 0.5 -2 KB High-integration — lower cost for customer i
e i 0: up to 2.9 | Priority'crossbar - simp/ify PCB design :
~ L e S e T g ool e J



EFMS8 - Portfolio
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BB21F16

Best Value
Up to 50 MHz
12b ADC, DACs

Flash: 2 — 64

SOIC 16 QFN 20 QFN 24 QSOP 24 QFN 28 QFN 32 LQFP 32 TQFP 48
3x3 mm 3x3mm

10 x4 mm

wCSP 16
1.65x1.75 mm

5Xx5mm 4x4 mm 7x7 mm 7Xx7 mm

9x4 mm

5x5mm

4 x4 mm
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LASER

EFM8LB1 Highlights

Core / Memory Clock Management Energy Management

CIP-51 8051 Core External High Frequency NUNENF
72 MHz) Oscillator 72 MHz RC NP Power-On Reset
( Oscillator

Flash Program High Frequency
RAM Memory Debug Interface Low Frequency .
Memory (Up to 4352 bytes) with C2 RC Oscillator 245 MHz RC Brown-Out Detector

(up to 64 KB) Oscillator

Serial Interfaces I/O Ports Timers and Triggers Analog Interfaces Security

External Ulriies
2 x UART SPI Pin Reset 0/1/2/5

Interrupts

PCA/PWM 2x 16-bit CRC

ADC Comparators

Watchdog
Timer

Timer 3/4
Internal
Voltage

Reference

4 x Voltage
DAC

c/svBus  19h-Speed SRRl Pin Wakeup

I12C Slave Purpose I/O 4 x Configurable Logic Units

Lowest power mode with peripheral operational:

] nNormal B e B suspend [} snooze B shutdown
Highlights (LB1) = Applications
= 72 MHz MCU = Real-Time Control
= 14-bit 900 ksps; 12-bit 1 msps = Test and Measurement

= +39C temperature sensor = |ndustrial Electronics



BUSY

EFM& Busy Bee 1 Highlights

Core / Memory Clock Management Energy Management

Pipelined Core o oo L . o
8051 Compatible ALCiid ow Frequency rown-Ou

(25 MHz) Oscillator RC Oscillator Detector
BB1

Power-On Reset

High Frequency RC Oscillator LDO Regulator
Elash Debug Interface
2/4/8 kB with C2 24.5 MHz Internal

Serial Interfaces I/O Ports Timers and Triggers Analog Interfaces Security

16-bit CRC

Internal
ADC Voltage
Reference

UART SPI
External Pin Reset Watchdog

| Ti PCA/PWM
0 1 0 nterrupts imer

12C/SMBus Ports Timers

Comparators

(0] 1

I>’C / SMBus 18 GPIO

Lowest power mode with peripheral operational:

[ normal B e B suspend B snooze B shutdown
= Highlights (BB1) = Applications
= 25 MHz MCU = Motor Control
= 12-bit 200 ksps; 10-bit 800 ksps = High-speed sensor controller and hub

* Programmable Counter Array (PCA) = Consumer Electronics



30

EFM& Busy Bee 2 Highlights

Core / Memory

Pipelined Core
8051 Compatible
(50 MHz)
BB2

Debug Interface
with C2

Serial Interfaces I/0 Ports

UART SPI
0 1 0]

Extennal Pin Reset
Interrupts
I2C/SMBus

High-Speed
Slave

Ports

1?C / SMBus 22 GPIO

Lowest power mode with peripheral operational:

l:l Normal - Idle . Suspend
= Highlights (BB2)

= 50 MHz MCU
= 5V LDO; 5V tolerant IO

= Many useful energy modes

. Snooze

High Frequency RC Oscillator

Pin Wakeup

BUSY

Clock Management Energy Management

External CMOS
Oscillator

Low Frequency
RC Oscillator

Brown-Out

Detector Power-On Reset

LDO Regulator

49 MHz 24.5 MHz Internal 5V-to 3.3V

Timers and Triggers Analog Interfaces Security

16-bit CRC

Internal
Voltage
Reference

Watchdog

. PCA/PWM
Timer

ADC

Timers Comparators

(0] 1

. Shutdown

= Applications
= Motor Control
= High-speed sensor controller and hub

= Consumer Electronics



BUSY

EFM& Busy Bee 3 Highlights

Core / Memory Clock Management Energy Management

CIP-51 8051 Core External il e e s Internal LDO

(50 MHZ) O=Ciilator 483!\(/::“;:;? Regulator Power-On Reset

Flash Program High Frequency
RAM Memory Debug Interface Low Frequency .
Memory (Up to 4352 bytes) with C2 RC Oscillator 24.5 MHz RC Brown-Out Detector

(up to 64 KB) Oscillator

Serial Interfaces I/O Ports Timers and Triggers Analog Interfaces Security

External s
2 x UART SPI Pin Reset 0/1/2/5

Interrupts

PCA/PWM 2 x 16-bit CRC

Comparators

ADC

Watchdog
Timer

Timer 3/4
Internal
Voltage

Reference

Upto 4 x
Voltage DAC

c/smBus  High-Speed Senerd Pin Wakeup

I2C Slave Purpose I/O 4 x Configurable Logic Units

Lowest power mode with peripheral operational:

] normal B e B suspend [ snooze B shutdown
= Highlights (BB3) = Applications
= 50 MHz MCU = Measurement and instrumentation equipment
= 12-bit ADC; 12-bit DAC = Electric tools

= Config Logic Units; 5V tolerant 10 = Consumer Electronics
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EFMS8 Sleepy Bee 1 Highlights

Core / Memory

CIP-51 8051 Core
(25 MHz)

Elash Debug Interface
2/4/8 kB with C2

SEHEIRINEIEEES I/0O Ports

UART °C / SMBus =T Pin Reset
Interrupts

17 GPIO Pin Wakeup

Lowest power mode with peripheral operational:

] nNormal B e B suspend B sieep
= Highlights (SB1)
= 12-bit 75 ksps; 10-bit 300 ksps ADC
= Dedicated Cap Sense Block

= Flexible and easy to use Energy Modes

Clock Management

External

External 32 kHz Internal LDO

Oscillator RTC Oscillator Regulator

Low Power
20 MHz

Timers and Triggers

Timers
0/1/2/3

Watchdog Real Time

Timer

RC Oscillator

80 kHz 24.5 MHz

Analog Interfaces

ADC Capacitive

PCA/PWM Sense

Clock

= Applications

Internal Reference
Voltage Current

_________ Comparators
0

Energy Management

Power-On Reset

Low Frequency S High Frequency Brown-Out Detector

Security

16-bit CRC

= |oT —Sense, Control and Communicate

= \Wearables — Touch interface

= Consumer Electronics

SLEEPY
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EFMS8 Sleepy Bee 2 Highlights

Core / Memory

CIP-51 8051 Core
(25 MHz)

Elash Debug Interface
16/32/64 kB with C2

SEHEIRINEIEEES I/0O Ports

External

UART I’C / SMBus
Interrupts

Pin Reset

24 GPIO Pin Wakeup

Lowest power mode with peripheral operational:

] nNormal B e B suspend
= Highlights (SB2)
= Larger flash sizes
= 10-bit 300 ksps ADC

= Flexible and easy to use Energy Modes

. Sleep

Clock Management Energy Management

External 32 kHz
RTC Oscillator

External
Oscillator

Internal LDO

Power-On Reset
Regulator

RC Oscillator

Low Power Low Frequency High Frequency Brown-Out Detector

20 MHz 80 kHz 24.5 MHz

Timers and Triggers Analog Interfaces Security
Timers

0/1/2/3

ADC 16/32-bit CRC

PCA/PWM

Internal Reference
Voltage Current

Watchdog
Timer Clock

Real Time

= Applications
= |oT —Sense, Control and Communicate
= Wearables — Touch interface

= Consumer Electronics

SLEEPY
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UNIVERSAL

EFM& Universal Bee 1 Highlights

Core / Memory Clock Management Energy Management

Pipelined Core
8051 Compatible External CMOS Low Frequency Internal LDO

. L R I
(50 MHZ) Oscillator RC Oscillator egulator
UB1

Power-On Reset

High Frequency RC Oscillator . i
Debug Interface T — Bg;‘fgl 8;“ > Véc; SQ?a\t/ol; ==
with C2 48 MHz 24.5 MHz g

Serial Interfaces I/O Ports Timers and Triggers
UART |I2C/SMBus

Analog Interfaces Security

Internal 16-bit CRC
ADC Voltage

Reference

External Pin Reset Watchdog

. PCA/PWM
0 1 0 1 Interrupts Timer

= Ports === @ @ Timers
22 GPIO Pin Wakeup 0O 1 2 3 4

_ Comparators
0 1

Lowest power mode with peripheral operational:

] normal B e B suspend [ snooze B shutdown
= Highlights (UB1) = Applications
= Low Energy USB w/ High-Speed Serial Peripherals = Tablet and Smart Phone Peripherals
= 12-bit 200 ksps/10 bit 800 ksps ADC = Embedded USB Peripherals
= BOM Integration — Crystal, Reg and USB = USB IO Controller
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EFM& Universal Bee 2 Highlights

Core / Memory

Pipelined Core
8051 Compatible
(48 MHz)
uB2

RAM
2.25/4.25 kB

Debug Interface
with C2

Serial Interfaces
UART [2C/SMBus

I/O Ports

External

Pin Reset
Interrupts

0 1 0 1

Ports

40 GPIO

Lowest power mode with peripheral operational:

] nNormal B e B suspend
= Highlights (UB2)
= High 10 Count, 10 mA source and 25 mA sink
= Differential 10-bit 500 ksps ADC
= BOM Integration — Crystal, Reg and USB

. Snooze

Clock Management Energy Management

External CMOS
Oscillator

Internal LDO
Regulator

Low Frequency
RC Oscillator

High Frequency RC Oscillator Brown-Out

48 MHz Detector

Timers and Triggers Analog Interfaces

Internal
Voltage
Reference

Watchdog

. PCA/PWM
Timer

ADC

Timers

Comparators
0 1 2 3 4 5

(0] 1

B shutdown
= Applications
= Tablet and Smart Phone Peripherals
= Embedded USB Peripherals
= USB 10 Controller

UNIVERSAL

Power-On Reset

5V-to 3.3V LDO
Regulator

Security
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Simplicity Studio | Vision

Performance Analysis Tools

= Simplicity Studio makes it
simple to evaluate our
solutions and develop with
our technology

Configuration Tools & Utilities

= An intelligent collection of
tools that amplify the
value of our technology in

Eclipse Platform 4.5 = 5 tangible fashion, with an

Search Engine =J .
Software Stacks / Examples / Demos IDE included for

Documentation convenience

Simplicity Studio Launcher

Parts database
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Value Proposition |

38

Explore MCU &

wireless features

MCU & Wireless
development

Parametric search

Full set of project
examples and
demos

Simplicity IDE —
free, EFM32, EFM8
and 8051

Configurator

optimize pin
configuration &
initialization code

Documentation

Easy-to-use APIs
and software
examples

Keil® - EFM8 and
8051

Xpress
Configurator

GUI based, fixed-
fuction configuration

ARM EABI GCC —
EFM32

AppBuilder

the simplest way to
make a certified
ZigBee application

ldea to Final Product

IAR® tools
supported

Network Analyzer
create robust wireless
networks

MCU libraries &
wireless stacks
available

CapSense Profiler

visualize capsense
inputs

Energy Profiler

real-time
measurements with
code correlation



Unigue Tools | Simplicity IDE

|4 ] rd-

B & |5 0% |®

1[4 E&Fi aEes

[ Project Explorer 53 <;==g> ¥ =0

(@ “main.c

ﬂﬂ *heart_rate_monitorc 23

ngLSENSDRPUCK_&ensor_puck [GNU ARM v4.8.3 - De
» 128 STK3700_blink [GNU ARM v4.8.3 - Debug] [EFM32GG!
w25 STK3800_biometric [GNU ARM v4.8.3 - Debug] [EFM3:
> @ Includes
> zfBsP
b (= CMSIS
P (= Drivers
¥ [=-emlib
> E%lem_adc,c
> E%lem_assen.c
> E%lem_cmu,c
> E%lem_dma.c
> [fyem_ebi.c
> [gyem_emu.c
> [gyem_gpio.c
> [frem_izc.c
> [frem_int.c
> [frem_lcd.c
> [ghem_prs.c
> [fyem_rtc.c
> [§em_system.c
> [gyem_timer.c
> [gyem_usart.c
P (= emusb
P (= Graphics
¥ =src
» (€] biometric_demo.c
» (€ heart_rate_monitor.c
»fuse
readme.txt

5% Outline 23 Bl S s e~ 0O

W stdio.h

W em_cmu.h

W em_emu.h

o em_gpio.h

=l em_chip.h

W em_timerh

= heart_rate_monitor_config.h
=l graphics.h

=l usb debug.h

[ blink.c
¥

else
{
resetInactiveTimer();
if (ChrmStotus & SI114xHRM_STATUS_SPOZ_FINGER_ON) || ChrmStatus & SI114xHRM_STATUS_FINGER_ON)D

*state = HRM_STATE_ACQUIRING;

}

if (hrmStatus & ST114xHRM_STATUS_SPO2_TOO_LOW_AC)
*state = HRM_STATE_INVALID;

else if (hrmStatus & SI114xHRM_STATUS_SP02_TOO_HIGH_AC)
*state = HRM_STATE_INVALID;

else if (hrmStatus & SI114xHRM_STATUS_SPO2_EXCEPTIONY
*state = HRM_STATE_INVALID;

else if ChrmStatus & SI114xHRM_STATUS_SPO2_CREST_FACTOR_OFF)
*state = HRM_STATE_INVALID;

else if (((hrmStatus&SI114xHRM_STATUS_HRM_MASK) != SI114xHRM_STATUS_SUCCESS) && !(ChrmStatus & SI114xHRM_STATU
*state = HRM_STATE_INVALID;

else
*state = HRM_STATE_ACTIVE;

Ll

7

b ::::ﬁi_ljgglg:;:ﬁﬁm’ forceStop, bool checkSkinContact )
{
# HFXTAL_PRESENT
# HRM_DATA_SIZE
# HRM_TIMER1

# HRAM_TIMER2

stores the main state of the state machine

Press '~ Space' to show Template Proposals

si , xHandle);
static bool updateDisplay = false; // flag to save when display needs to update

if (forceStop && statel-HRM_STATE_IDLE)

{
state = HRM_STATE_IDLE;
stopHRM (3;
checkSkinContact = false;

}

if(state == HRM_STATE_IDLE)
{
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ERRY =R

J n EFM32 Wonder Gecko Starter Kit Board (4400 Writable Smart Insert 410:2

= Fully featured & free!

= Eclipse framework
= Configurable workspace
= Guidance

= Supported build tools
= Keil®
= |AR®
= GCC

= |[DE agnostic
= 3rd party IDEs also supported




Unique Tools | Simplicity Configurator

o0 e
I#r-HE ®K &0 R
[ Project Explorer 82 = <‘='=(> ¥ =0

vhgmyFroject_a [GNU ARM v4.8.3 - Debug] [EF
» @]] Includes

]:‘ﬁ “myProject_3.hwcenf 23

__| Configurator - myProject_3/myProject_3.hwconf - Simplicity Studio

a

IDefauIlMode Peripherals

» = CMSIS

¥ = emiib I
¥ =inc
P e

1€

Analog

o

Y
®

m3- myPraject_3.hwconf
bbcELEENEDRPUCK_sensor_pucK [GNU ARM
» (25 STK3700_blink [GMU ARM v4.8.3 - Debug]

) e e e B

P (=5 STK3800_biometric [GNU ARM v4.8.3 - Det

P (25 STK3800_led [GNU ARM v4.8.3 - Debug] [E

|

OPAMPO H | OPAMP1 H . OPAMPZ H — PCNTO H | PCNT1 }

|

PCNTZ2 H | VCMP ]

Communications

»

[ _

DE|

12C1 H  LEUARTO H | LEUART1 ]

& DefaultMode Port IO | &' DefaultMode Peripherals 52
L

5% outline 52

¥ b3.7 DefaultMode
v (b!‘ ‘Peripherals
[ aCcMPO

12C0

LFXO

e e
-
3
=
m
3
=1

[l Problems 52

& errors, 0 warnings, 2 others

Description
¥ @ Errors (8 items)
3 ACMPO_CHS pin assignment cenflicts with DACO_NO
3 DACO_NO pin assignment conflicts with ACMPO_CHS
w3 EBI_ADD pin assignment conflicts with TIMER2_CCO
@ TIMER1_CC2 (PE12) pin mode must be Disabled

~ Resource Path Location
myProject_3.... /myProject_3 DefaultMode...
myProject_3. ImyProject_3 DefaultMode.
myProject /myProject 3 DefaultMode...
myProject_3.... /myProject_3 DefaultMode...

Type

Simplicity Co...

El Properties &3

ﬁ Peripheral Mapping]

=4

==

Properties of ACMPO

Analog Comparator 0

Property

¥ Settings
Bias current {(uA)
Interrupt on falling edge
Interrupt on rising edge
Warmup time (HFPERCLK. ..
Hysteresis level {mv)
Output value during warmup
Low power reference mode
VDD scaling factor

¥ Channel Configuration
Configure channel
Megative input
Positive input

VIO Settings
Output (PE13)
Channel 0 (PCO)
Channel 1 (PC1)
Channel 2 (PC2)
Channel 3 (PC3)
Channel 4 (PC4)
Channel 5 (PC5)
Channel 6 (PC&)
Channel 7 (PCT)

Value

1.4
Disabled
Disabled
512

43

[}
Disabled
&1 (0x30)

Enabled
1.25V internal referenc
DACO channel 0

Enabled

Disabled
Disabled
Disabled
Disabled
Disabled
Disabled
Disabled
Disabled

40

lg°

J 0 EFM32 Wonder Geckeo Starter Kit Board (4400 +

= Graphical configuration
= Peripheral view
= |/O view

No need to set bits
= |nitialization & configuration

= Automatic code generation

Manage pin assighments
= Error checking & calculators
= Resolve pin conflicts
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Unique Tools | AppBuilder

"-"l! g ‘-‘_ r e263) X . B

File Edit Navigate Search Project Run Window Help

N i 9;"

®

=56 8

I—
=5 Eol ™3

4 = sink_ezr32 [IAR
42 Binaries
) Includes
2> command-interpreter
&% debug-print
& diagnostic
= hal
= heartbeat
=> IAR ARM - Debug
&> main
& phy-ezradio
> = serial
= sim-eeproml
= stack
[B connect-board.h
lg] connect-bookkeeping.c
|h connect-bookkeeping.h
&) connect-callbacks.c
connect-callbacks.h
connect-callback-stubs.c
connect-cli.c
connect-configuration.h
connect-debug-print.h
connect-events.c
connect-token.h
sink_ezr32_ezr32.ewd
|5] sink_ezr32_ezr32.ewp
A sink_ezr32_ezr32.eww

PPEFPERPRE

& sink_ezr32isc

S =50 | ¥ sensor_ezr32isc &3

‘An outline is not available.

& sink_ezid2isc | & EZR32WG 868 MHz Wireless Starter Kit
Silicon Labs Connect Framework
| & General \.Plinﬁng |9 Plugins & Callbacks " Other }

~ Plugin configuration
Use this section to select or unselect the plugins that you want to use in your application

@ J-Link Silicon Labs (440031375)

4 [¥]% Common

V] g> Main

« % HAL
[¥] <> Diagnostic, provides AP d diagnostic-cortexm3
[F] 9> Diagnostic Stub, provides APE: diag

[V] g> HAL library, provides APE hal, token, 5i7013
V| J> Simulated EEPROM version 1 Library, provides APk sim-eeprom
« V%10
Vg C d Interpreter, provides APL ¢ d-i 2
[V] > Debug Print, provides APL debug-print
[¥] @> Heartbeat
(V] g> Serial, provides APk senal
[V] == WSTK Sensors
4 [V] 3% PHY
[V] > EzRadio PHY, provides APL phy
4 [@ % Stack
[¥]=g> Form and Join, provides APL: network-configuration
[V]4g= MAC Packet Queue, provides APL: mac-queue, buffers
[7] 49> MAC Packet Queue Stub, provides APE mac-queue
(V] Parent Support, provides APL i
[ g Parent Support Stub, provides APL di
(] 4> Security AES, provides APL security-aes
["] 43> Security AES Stub, provides APL security-aes
[ «g> Security XXTEA, provides APL security-xtea
[¥] > Security XXTEA Stub, provides APL security-odea
[¥] > Stack Common, provides APL stack-common
+ (% Utilty

PRotS

3 rt, child-table, indirect
pport, parejgsuppmt, child-table, in¢

prTTEETETT) |
| B Generate | << Preview
e

Plugin: <> Parent Support

Quality: € Unknown plugin quality
Description:

This plugin plOV;dES parent functionalities such as indirect comm
coordinator or range extender node intended to support multiple
allocation functionality and the MAC queuing functionality which

Options:
Child Table Size:[1-64] 16
Indirect Queue Size:[1-16] 8

Indirect Transmission Timout MS:[1000-30000] 8000

Details (double-click on files to show content):

2, Common source files (0)
& SOC source files (0)
& Host source files (0)
& Per-architecture source files (0) =
& Implemented callbacks (0)
<> Required plugins (0)
@ Architectures (0)
& Defined callbacks (0)
& Setup contributions (0)
4 ¥ Options (3)

« . . m

| '

[£1 Problems | 4" Search | 3 Call Hierarchy | & Console ]

& "Home Automation demo S

No consoles to display at this time.

§ EZR32WG 868 MHz Wireless Starter Kit (4400313 ~

= Framework for rapid dev

= Start-up routines
= Find, join, form networks
= High level APIs

Stack configuration

= Tried & tested templates

= Allows for customer provides libraries

= Fastest way to ZigBee

= Coming soon!



Unique Tools | Network Analyzer

.. Network Anzlyzer - Demo: Home version: 3.3, ZigbeePro - Simplicity Studio EI@E
File Edit Filters Window Help
ft ¢ cHEHL2PFI ShlhduldPUANL BE28TH/LPE BHEG om  F% P@ e fle] P |
s Adapters 57 = 2| v sensor_ez32.ise & sink_ezlice &9 EZR32WG B68 MHz Wireless Starter Kit (440031372) | & J-Link Silicon Labs (440031375) '- *Home Automation demo 17 =8
5 47 % 1“4 || [0 saved fitters...
4 (= Default Group {12) b5 -
@ EZR32WG 868 MHz Wirele:|| (IO ES
@ EZR32LG 868 MHz Wireles: ﬂ Network Data ‘= Energy Measurement
® 104178249 40; ; 5 Event Detail B
@ ezra3
ezra
@ ezrad NWEK crypto: ROOT, 04 04 04040 =
@ tools-003 a IEEE 802154 [10 bytes]
@ tools-004 PHY Header: (30
@ tools-006(HaSampleLightE Packet Length: 48 L
@ tools-010 - Frame Control: 0x8861
® tools-011(HaSampleSwitc Eea4 0000 Frame Type: Data (1)
@ tools-013 Security Enabled: false
@ tools-014 Frame Der\dmg: false
Ack Required: true
Intra Pan: true
Transactions  totak15 shown:28 < B8 Destination Address Mode
Time Duration  Summary NWEK Src NWK Dest Pt  M# E# Status m Sotnce Addsess Mode: Sha
Sex , 0D
1) 55063662 0000  TheLIGHT sends a bind request to t.. D:::::;n DA ID: D8ASA
55.063663 0022 Bind Request 0000 EB84 4 R
Short Destination Address: 0ud
55078318 0010 Bind Response Eag4 0000 4 Short Source Address: 0xEB84
0, 67507483 0.000 The SWITCH uses the binding table ... Zighee Network [8 bytes]
P 67507484 D908 Metwork Address Request £884 FFFD N 4 ZigBee Network Security [14 byte -
67518368 ooz Metwork Address Recponse 0000 EgB4 4 £ " | b
i) 67623691 0.000 The SWITCH sends an "0n” comma... HexD 50 =
| 67623692 0018  ZCL:On £8a4 1000 4 | 30"‘61“'“;8[ 3'";]‘ R
i) 76392333 0000 The SWITCH sends an "Off" comma.. I 8a oo o0 84 E8 ..
76392334 0017 ZCL: Off EBE4 0000 4 ég gé gg Uzg Eg H
0, 84380618 0.000 The SWITCH sends an "Toggle" co... 00 00 00 85 83
« m 3 a4 sancin Anie E2aT S ros annn . "1 2C 00 00 6F OD
K . - oD 00 40 0A 06
_—L‘ Project Explorer 32 =g Events total91 shown:78 Decoders: EmberZNet 3.3, ZigbeePro a 0D 04 01 DA 15 ... ..
Time Type Summary MAC Src MAC Dest Status o 2# g: ('!é gg gg T El
& sensor_ez2 CLusamm _ iackd _ Z1:0n perra——
== sink_ezr32 [IAR AR I B — Packet SUEL 38 Ack bl —
| 67 639676 Packet APS Ack 0000 [2::1)
L. 67541435 Packet 802.15.4 Ack EA&4 0000
67962739 Packet Metwork Address Request EBS4 FFFF
68413228 Packet Network Address Request EB&4 FFFF I
60186071 Packet Link Status 0000 FFFF i =
£ i 3 73647775 Packet Link Status 884 FFFF - | | ZigBee Network decrypted (1 more)
o* o EZR32WG B68 MHz Wireless Starter Kit (4400313 =
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Packet Trace Interface
Capture & save data
Comprehensive data & stats

APl tracing & virtual UART



Unique Tools | CapSense Profiler

Intuitive user interface

r B
<=+ Capacitive Sense Profiler - F990_Capacitive_Sense_for_overlay_eval_1_16th_inch_overlay/src/main_c - Simplicity Studio EIEIQ

Fle Edit Source Refactor MNavigate Search  Project Run Window  Help

#ir-HE0 AAQR B S o (D % 5 = Visualize cap sense inputs
[fig] Rew Data 52 sr»derqaunarqmoisq = | [ZE]3E) T O||[@ contol pane O & %y ™ = 0O

“ === | " Data logging
10432 Running from:

SamS::aBru:el:;CDZl-kUSBt:}UARTBn::IgE{COME} . Signal to noise Calculation
10368 :ltms.l;r:ezlemlrr::um Fresess e :

Selected View | Raw Data

Selected Data Types

‘Active Threshold |

10304

Inactive Threshold

10240 e —

OEEEEE
g

Processed

Selected Channels:

@
10178

W 8: c8 [ 1: 9

73 14301 14529 14757 14935 15213 15441 15¢

Chan_ Label Basel Raw Proces.  Exp Awera_  Active Thresh_  Inactive Thresh All Channels
4] =] 10132 10132 10135 10135 250 200 |
Dtz Types: e,

1 ] F955 9993 5554 F554 250 200 |

| Bazeline o

| Raw |_|

I Proceszed .

50 0 USB Debug Adapter (EC3004B5145) -




Unique Tools | Energy Profiler (new for v3.1!

Energy Profiler - C:SiliconLabs\SimplicityStudio\vd\developer\sdks\efm32iv2\emlib\srciem_L

File Run Help

EFM32 Wonder Gecko Starter Kit (44001234d)  ~

od.c - Simplicity Studio

44

rent

Session :
Counter 8.25 FA

50 pA

Energy profile (live)

Function

function_name
function_name
function_name
function_name
function_name
function_name

function_name

a¥

4.4 mW 4.59 m 3.01s VMCU

5.1 mwW 4537w 102.28 ms
v

¥ #irg_handler_name e +10more v 1

Energy profile (range)

Energy Contribution (%) ¥
5.12 iW 30% )
512 JW 2% ————————)
512 W 15% O 1
512 yw 9% ]
512 WW 4% .

512 yw 2% m

5.12 iW 1% ]

HE®E

code_file.c

public class IntListVer{
private int[] ivalues;
public void add(int x){
if{isize == iValves. lengthy
resize();
assert @ <= iSize & iSize < iValues.length;
ivalues[iSize] = x;

iSize++;

private void resize() {
int[] temp = new int[iValues.length » 21;
System.arraycopy(ivalues, @, temp, @, ivalues.length);
ivalues = temp;

public String toString(){

String result = "size: " + iSize + ", elements: [";
for(int 1 = @; i < iSize = 13 1+

result += iValues[il + ",
if(isize > @ )

result += iVslues[iSize = 11;
result += "]";

return result;

public String toStringUsingStringBuffer(3{
public void add(int x){
if{isize == iValves. lengthy

resize();

String result = "size: " + iSize + ", elements: [";

public class IntListVer{
private int[] ivalues;
public void add(int x){
if{isize == iValves. lengthy
resize();
assert @ <= iSize & iSize < iValues.length;
ivalues[iSize] = x;
isizert;
}
private void resize() {
int[] temp = new int[iValues.length » 21;
System.arraycopy(iValues, 8, temp, @, iValues. length);
ivalues = temp;

Improve battery life

Energy optimization and debugging
made simple

Analyze current consumption in real-
time

Correlate energy consumption to code
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EFM& and EFM32 All-Inclusive, Cost-Effective Starter Kit
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SLSTK3401A starter kit with ARM Cortex-M4
EFM32PG1B200F256GM48 Pearl Gecko MCU

Integrated Segger J-Link USB debugger

Advanced Energy Monitoring system enables
real-time energy consumption profiling and
code correlation

Memory LCD, capacitive touch buttons, LEDs,
push buttons

On-chip temp sensor

Si7021 relative humidity and temp sensor
Breakout headers for easy MCU pin access
20-pin EXP-header for add-on boards
Integration with Simplicity Studio
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