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EZR32HG Wireless MCUs
EZR32HG220 Data Sheet

EZR32HG220 Wireless MCU family with ARM Cortex-M0+ CPU

and sub-GHz Radio

The EZR32HG Wireless MCUs are the latest in Silicon Labs family of wireless MCUs
delivering a high performance, low-energy wireless solution integrated into a small form
factor package. By combining a high performance sub-GHz RF transceiver with an ener-
gy efficient 32-bit MCU, the EZR32HG family provides designers the ultimate in flexibility
with a family of pin-compatible devices that scale with 64/32 kB of flash and support Sili-
con Labs EZRadio or EZRadioPRO transceivers. The ultra-low power operating modes
and fast wake-up times of the Silicon Labs energy friendly 32-bit MCUs, combined with
the low transmit and receive power consumption of the sub-GHz radio, result in a solu-

tion optimized for battery powered applications.

32-Bit ARM Cortex wireless MCUs applications include the following:

+ Energy, gas, water and smart metering

» Health and fitness applications
» Consumer electronics

« Alarm and security systems

* Building and home automation

KEY FEATURES

Silicon Labs’ energy efficient 32-bit
Wireless MCUs

Based on ARM Cortex MO CPU core with
64 kB of flash and 8 kB RAM

Best-in-class RF performance with EZradio
and EZRadioPro transceivers

Ultra-low power wireless MCU

» Low transmit and receive currents

« Ultra-low power standby and sleep
modes
» Fast wake-up time

Rich set of peripherals including 12-bit ADC
and IDAC, multiple communication
interfaces (UART, SPI, 12C), multiple GPIO
and timers

AES Accelerator with 128-bit keys
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1. Feature List
The HG highlighted features are listed below.

MCU Features

* ARM Cortex-M0+ CPU platform
* Upto 25 MHz
* 64/32 kB Flash w/8 kB RAM
« Hardware AES with 128-bit keys
+ Flexible Energy Management System
* 20 nA @ 3 V Shutoff Mode
+ 0.6 JA @ 3 V Stop Mode
* 127 yA/MHz @ 3 V Run Mode
» Timers/Counters
« 3x Timer/Counter
» 3x3 Compare/Capture/PWM channels
* Real-Time Counter
» 16/8-bit Pulse Counter
» Watchdog Timer
« Communication interfaces
+ 1x USART (UART/SPI)
* 1x Low Energy UART
* 1% [12C Interface with SMBus support
+ Ultra low power precision analog peripherals
* 12-bit 1 Msamples/s ADC
* On-chip temperature sensor
» Current Digital to Analog Converter
» Up to 27 General Purpose /O pins

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

RF Features

Frequency Range

* 142-1050 MHz

Modulation

* (G)FSK, 4(G)FSK, (G)MSK, OOK
Receive sensitivity up to -133 dBm

Up to +20 dBm max output power

Low active power consumption

+ 10/13 mA RX

* 18 mA TX at +10 dBm

* 6 mA @ 1.2 kbps (Preamble Sense)
Data rate = 100 bps to 1 Mbps
Excellent selectivity performance

* 69 dB adjacent channel

* 79 dB blocking at 1 MHz
Antenna diversity and T/R switch control
Highly configurable packet handler

TX and RX 64 byte FIFOs
Automatic frequency control (AFC)
Automatic gain control (AGC)

IEEE 802.15.4g compliant

System Features

Power-on Reset and Brown-Out Detector
Debug Interface

Temperature range -40 to 85 °C

Single power supply 1.98 to 3.8 V
QFN48 package
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2. Ordering Information

The table below shows the available EZR32HG220 devices.

Table 2.1. Ordering Information

Ordering Radio Flash (kB) RAM (kB) Power Am- Max Sensi- Supply Volt- Package
plifier (dBm) tivity (dBm) age (V)
EZR32HG220FxxR55G-B0 EZRadio 32-64 8 +13 -116 1.98-3.8 QFN48
EZR32HG220FxxR60G-B0 | EZRadioPro 32-64 8 +13 -126 1.98-3.8 QFN48
EZR32HG220FxxR61G-B0 | EZRadioPro 32-64 8 +16 -126 1.98-3.8 QFN48
EZR32HG220FxxR63G-B0 | EZRadioPro 32-64 8 +20 -126 1.98-3.8 QFN48
EZR32HG220FxxR67G-B0 | EZRadioPro 32-64 8 +13 -133 1.98-3.8 QFN48
EZR32HG220FxxR68G-B0 | EZRadioPro 32-64 8 +20 -133 1.98-3.8 QFN48
EZR32HG220FxxR69G-B0 | EZRadioPro 32-64 8 +13 & 20 -133 1.98-3.8 QFN48

Table 2.2. Flash Sizes

Example Part Number Flash Size

EZR32HG220F32R55G 32 kB

EZR32HG220F64R55G 64 kB

Note: Add an "(R)" at the end of the device part number to denote tape and reel option.

Visit www.silabs.com for information on global distributors and representatives.

silabs.com | Smart. Connected. Energy-friendly.
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3. System Overview

3.1 Introduction

The EZR32HG220 Wireless MCUs are the latest in the Silicon Labs family of wireless MCUs delivering a high-performance, low-energy
wireless solution integrated into a small form factor package. By combining a high performance sub-GHz RF transceiver with an energy
efficient 32-bit ARM Cortex-M0+, the EZR32HG family provides designers with the ultimate in flexibility with a family of pin-compatible
parts that scale from 32 to 64 kB of flash and support Silicon Labs EZRadio or EZRadioPRO transceivers. The ultra-low power operat-
ing modes and fast wake-up times combined with the low transmit and receive power consumption of the sub-GHz radio result in a
solution optimized for low power and battery powered applications. For a complete feature set and in-depth information on the modules,
the reader is referred to the EZR32HG Reference Manual.

The EZR32HG220 block diagram is shown below.

-
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Figure 3.1. Block Diagram

3.1.1 ARM Cortex-M0+ Core

The ARM Cortex-M0+ includes a 32-bit RISC processor which can achieve as much as 0.9 Dhrystone MIPS/MHz. A Wake-up Interrupt
Controller handling interrupts triggered while the CPU is asleep is included as well. The EZR32 implementation of the Cortex-M0+ is
described in detail in ARM Cortex-M0+ Devices Generic User Guide.

3.1.2 Debugging Interface (DBG)

These devices include hardware debug support through a 2-pin serial-wire debug interface.

3.1.3 Memory System Controller (MSC)

The Memory System Controller (MSC) is the program memory unit of the EZR32HG microcontroller. The flash memory is readable and
writable from both the Cortex-M0+ and DMA. The flash memory is divided into two blocks: the main block and the information block.
Program code is normally written to the main block. Additionally, the information block is available for special user data and flash lock
bits. There is also a read-only page in the information block containing system and device calibration data. Read and write operations
are supported in the energy modes EMO and EM1.

silabs.com | Smart. Connected. Energy-friendly.
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3.1.4 Direct Memory Access Controller (DMA)

The Direct Memory Access (DMA) controller performs memory operations independently of the CPU. This has the benefit of reducing
the energy consumption and the workload of the CPU, and enables the system to stay in low energy modes when moving, for instance,
data from the USART to RAM or from the External Bus Interface to a PWM-generating timer. The DMA controller uses the PL230
MDMA controller licensed from ARM.

3.1.5 Reset Management Unit (RMU)

The Reset Management Unit (RMU) is responsible for handling the reset functionality of the EZR32HG.

3.1.6 Energy Management Unit (EMU)

The Energy Management Unit (EMU) manages all the low energy modes (EM) in EZR32HG microcontrollers. Each energy mode man-
ages if the CPU and the various peripherals are available. The EMU can also be used to turn off the power to unused SRAM blocks.

3.1.7 Clock Management Unit (CMU)

The Clock Management Unit (CMU) is responsible for controlling the oscillators and clocks on-board the EZR32HG. The CMU provides
the capability to turn on and off the clock on an individual basis to all peripheral modules in addition to enable/disable and configure the
available oscillators. The high degree of flexibility enables software to minimize energy consumption in any specific application by not
wasting power on peripherals and oscillators that are inactive.

3.1.8 Watchdog (WDOG)

The purpose of the watchdog timer is to generate a reset in case of a system failure, to increase application reliability. The failure may,
for example, be caused by an external event, such as an ESD pulse, or by a software failure.

3.1.9 Peripheral Reflex System (PRS)

The Peripheral Reflex System (PRS) system is a network which lets the different peripheral module communicate directly with each
other without involving the CPU. Peripheral modules which send out Reflex signals are called producers. The PRS routes these reflex
signals to consumer peripherals which apply actions depending on the data received. The format for the Reflex signals is not given, but
edge triggers and other functionality can be applied by the PRS.

3.1.10 Inter-Integrated Circuit Interface (12C)

The 12C module provides an interface between the MCU and a serial [2C-bus. It is capable of acting as both a master and a slave, and
supports multi-master buses. Both standard-mode, fast-mode and fast-mode plus speeds are supported, allowing transmission rates all
the way from 10 kbit/s up to 1 Mbit/s. Slave arbitration and timeouts are also provided to allow implementation of an SMBus compliant
system. The interface provided to software by the I2C module allows both fine-grained control of the transmission process and close to
automatic transfers. Automatic recognition of slave addresses is provided in all energy modes.

3.1.11 Universal Synchronous/Asynchronous Receiver/Transmitter (USART)

The Universal Synchronous Asynchronous serial Receiver and Transmitter (USART) is a very flexible serial I/O module. It supports full
duplex asynchronous UART communication as well as RS-485, SPI, MicroWire and 3-wire. It can also interface with ISO7816 Smart-
Cards, IrDA and 12S devices.

3.1.12 Pre-Programmed UART Bootloader

The bootloader presented in application note ANO003 is pre-programmed in the device at the factory. Autobaud and destructive write
are supported. The autobaud feature, interface, and commands are described further in the application note.

3.1.13 Low Energy Universal Asynchronous Receiver/Transmitter (LEUART)

The unique Low Energy Universal Asynchronous Receiver/Transmitter (LEUART™), the Low Energy UART, is a UART that allows two-
way UART communication on a strict power budget. Only a 32.768 kHz clock is needed to allow UART communication up to 9600
baud/s. The LEUART includes all necessary hardware support to make asynchronous serial communication possible with minimum of
software intervention and energy consumption.
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3.1.14 Timer/Counter (TIMER)

The 16-bit general purpose Timer has 3 compare/capture channels for input capture and compare/Pulse-Width Modulation (PWM) out-
put. TIMERO also includes a Dead-Time Insertion module suitable for motor control applications.

3.1.15 Real Time Counter (RTC)

The Real Time Counter (RTC) contains a 24-bit counter and is clocked either by a 32.768 kHz crystal oscillator, or a 32.768 kHz RC
oscillator. In addition to energy modes EMO and EM1, the RTC is also available in EM2. This makes it ideal for keeping track of time
since the RTC is enabled in EM2 where most of the device is powered down.

3.1.16 Pulse Counter (PCNT)

The Pulse Counter (PCNT) can be used for counting pulses on a single input or to decode quadrature encoded inputs. It runs off either
the internal LFACLK or the PCNTn_SOIN pin as external clock source. The module may operate in energy mode EMO - EM3.

3.1.17 Voltage Comparator (VCMP)

The Voltage Supply Comparator (VCMP) is used to monitor the supply voltage from software. An interrupt can be generated when the
supply falls below or rises above a programmable threshold. Response time and thereby also the current consumption can be config-
ured by altering the current supply to the comparator.

3.1.18 Analog to Digital Converter (ADC)

The Analog to Digital Converter (ADC) is a Successive Approximation Register (SAR) architecture, with a resolution of up to 12 bits at
up to one million samples per second. The integrated input mux can select inputs from 4 external pins and 6 internal signals.

3.1.19 Current Digital to Analog Converter (IDAC)

The current digital to analog converter (IDAC) can source or sink a configurable constant current, which can be output on, or sinked
from pin or ADC. The current is configurable with several ranges of various step sizes.

3.1.20 Advanced Encryption Standard Accelerator (AES)

The Advanced Encryption Standard Accelerator (AES) performs AES encryption and decryption with 128-bit keys. Encrypting or de-
crypting one 128-bit data block takes 52 HFCORECLK cycles with 128-bit keys. The AES module is an AHB slave which enables effi-
cient access to the data and key registers. All write accesses to the AES module must be 32-bit operations (i.e., 8- or 16-bit operations
are not supported).

3.1.21 General Purpose Input/Output (GPIO)

In the EZR32HG220, there are 27 General Purpose Input/Output (GPIO) pins, which are divided into ports with up to 16 pins each.
These pins can individually be configured as either an output or input. More advanced configurations like open-drain, filtering and drive
strength can also be configured individually for the pins. The GPIO pins can also be overridden by peripheral pin connections, like Tim-
er PWM outputs or USART communication, which can be routed to several locations on the device. The GPIO supports up to 16 asyn-
chronous external pin interrupts, which enables interrupts from any pin on the device. Also, the input value of a pin can be routed
through the Peripheral Reflex System to other peripherals.
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3.1.22 EZRadio® and EZRadioPro® Transceivers

The EZR32HG family of devices is built using high-performance, low-current EZRadio and EZRadioPro RF transceivers covering the
sub-GHz frequency bands from 142 to 1050 MHz. These devices offer outstanding sensitivity of up to =133 dBm (using EZRadioPro)
while achieving extremely low active and standby current consumption. The EZR32HG devices using the EZRadioPro transceiver offer
frequency coverage in all major bands and include optimal phase noise, blocking, and selectivity performance for narrow band and li-
censed band applications, such as FCC Part 90 and 169 MHz wireless Mbus. The 69 dB adjacent channel selectivity with 12.5 kHz
channel spacing ensures robust receive operation in harsh RF conditions, which is particularly important for narrow band operation. The
active mode TX current consumption of 18 mA at +10 dBm and RX current of 10 mA coupled with extremely low standby current and
fast wake times is optimized for extended battery life in the most demanding applications. The EZR32HG devices can achieve up to
+27 dBm output power with built-in ramping control of a low-cost external FET. The devices can meet worldwide regulatory standards:
FCC, ETSI, and ARIB. All devices using the EZRadioPRO tranceiver are designed to be compliant with 802.15.4g and WMbus smart
metering standards. The devices are highly flexible and can be programmed and configured via Simplicity Studio, available at www.si-
labs.com.

Communications between the radio and MCU are done over USART and IRQ, which requires the pins to be configured in the following
way:

Table 3.1. Radio MCU Communication Configuration

EZR32HG MCU RF EZR32HG Function Assignment

PA2 SDN GPIO Output

PCO nSEL US1_CS #5

PC1 SDI US1_MOSI #5

PC2 SDO US1_MISO #5

PC3 SCLK US1_CLK#5

PC4 nIRQ GPIO_EM4WU6 (GPIO)Input with IRQ ena-

bled

3.1.22.1 EZRadio and EZRadioPRO Transceivers GPIO Configuration

The EZRadio and EZRadioPRO Transceivers have 4 General Purpose Digital I1/O pins. These GPIOs may be configured to perform
various radio-specific functions, including Clock Output, FIFO Status, POR, Wake-up Timer, TRSW, AntDiversity control, etc.

silabs.com | Smart. Connected. Energy-friendly.
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3.2 Configuration Summary

The features of the EZR32HG220 are a subset of the feature set described in the EZR32HG Reference Manual. The table below de-
scribes device specific implementation of the features.

Table 3.2. Configuration Summary

Module Configuration Pin Connections
Cortex-M0+ Full configuration NA
DBG Full configuration DBG_SWCLK, DBG_SWDIO
MSC Full configuration NA
DMA Full configuration NA
RMU Full configuration NA
EMU Full configuration NA
CcMU Full configuration CMU_CLKO, CMU_CLK1
WDOG Full configuration NA
PRS Full configuration NA
12C0O Full configuration 12C0_SDA, 12C0_SCL
UARTO Full configuration with IrDA and 12S USO_TX, USO_RX, USO_CLK, US0_CS
LEUARTO Full configuration LEUO_TX, LEUO_RX
USARTRF1 Reduced configuration USRF1_RX, USRF1_TX
TIMERO Full configuration with DTI TIMO_CCJ2:0], TIMO_CDTI[2:0]
TIMERA1 Full configuration TIM1_CCJ2:0]
TIMER2 Full configuration TIM2_CCJ2:0]
RTC Full configuration NA
PCNTO Full configuration, 16-bit count register PCNTO_S[1:0]
VCMP Full configuration NA
ADCO Full configuration ADCO_CH[7, 6, 5, 4, 1, 0]
IDACO Full configuration IDACO_OUT
AES Full configuration NA
GPIO 27 pins Available pins are shown in 5.4 GPIO Pin-

out Overview

silabs.com | Smart. Connected. Energy-friendly.
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3.3 Memory Map

The EZR32HG220 memory map is shown below with RAM and flash sizes for the largest memory configuration.
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Figure 3.2. EZR32HG220 Memory Map with Largest RAM and Flash Sizes
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4. Electrical Specifications
4.1 Test Conditions

4.1.1 Typical Values

The typical data are based on Tayg = 25°C and Vpp = 3.0 V, as defined in Table 4.3 General Operating Conditions on page 10, by
simulation and/or technology characterisation unless otherwise specified.

4.1.2 Minimum and Maximum Values

The minimum and maximum values represent the worst conditions of ambient temperature, supply voltage and frequencies, as defined
in Table 4.3 General Operating Conditions on page 10, by simulation and/or technology characterisation unless otherwise specified.

4.2 Absolute Maximum Ratings

The absolute maximum ratings are stress ratings, and functional operation under such conditions are not guaranteed. Stress beyond
the limits specified in the table below may affect the device reliability or cause permanent damage to the device. Functional operating
conditions are given in Table 4.3 General Operating Conditions on page 10.

Table 4.1. Absolute Maximum Ratings

Parameter Test Condition
Storage temperature TstG -55 - 1501 °C
range
Maximum soldering Ts Latest IPC/JEDEC J- - — 260 °C
temperature STD-020 Standard
External main supply VDDMAX 0 - 3.8 Vv
voltage
Voltage on any I/O pin VioPIN -0.3 - Vpp+0.3 \%
Note:
1. Based on programmed devices tested for 10000 hours at 150 °C. Storage temperature affects retention of preprogrammed cali-
bration values stored in flash. Please refer to the Flash section in the Electrical Characteristics for information on flash data reten-
tion for different temperatures.

silabs.com | Smart. Connected. Energy-friendly.
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4.3 Thermal Characteristics

Table 4.2. Thermal Conditions

Parameter Test Condition

Ambient temperature range TamB -40 - 85 °C

Junction temperature value T, — - 105" °C
+13/+16 dBm on 2- — — 61.8 °C/W

Thermal impedance junction layer board

- Tlhya
to ambient +20 dBm on 4-layer — — 20.72 °C/W
board
Storage temperature range Tste -55 — 150 °C
Note:

1. Values are based on simulations run on 2 layer and 4 layer PCBs at Om/s airflow.

2.Based on programmed devices tested for 10000 hours at 150 °C. Storage temperature affects retention of preprogrammed cali-
bration values stored in flash. Please refer to the Flash section in the Electrical Characteristics for information on flash data reten-
tion for different temperatures.

4.4 General Operating Conditions

Table 4.3. General Operating Conditions

Parameter Symbol Min Typ Max Unit
Ambient temperature range Tavs -40 - 85 °C
Operating supply voltage Vbpop 1.98 - 3.8 \%
Internal APB clock frequency fapB - - 25 MHz
Internal AHB clock frequency faHB — — 25 MHz

Latch-up sensitivity passed: 100 mA/1.5 x VgyppLy(max) according to JEDEC JESD 78 method Class Il, 85 °C.

silabs.com | Smart. Connected. Energy-friendly. Rev. 1.0 | 10
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4.5 Current Consumption

Table 4.4. Current Consumption

Parameter Test Condition

| 24 MHz HFXO, all peripheral clocks - 148 158 MA/MHZz
EMO | gisabled, Vpp = 3.0 V, Taus = 25 °C

| 24 MHz HFXO, all peripheral clocks — 153 163 MA/MHz
EM1 I disabled, Vpp = 3.0 V, Tamg = 85 °C

24 MHz USHFRCO, all peripheral — 161 172 MA/MHZz
lEm2 clocks disabled, Vpp =3.0V, Tams =
25°C

24 MHz USHFRCO, all peripheral - 163 174 MA/MHZz
lEm3 clocks disabled, Vpp =3.0V, Tams =
85°C

| 24 MHz HFRCO, all peripheral clocks — 127 137 MA/MHz
EM4 | disabled, Vpp = 3.0 V, Tave = 25 °C

24 MHz HFRCO, all peripheral clocks - 129 139 MA/MHz
disabled, Vpp = 3.0V, Tamg =85 °C

21 MHz HFRCO, all peripheral clocks - 131 140 MA/MHZz
disabled, Vpp =3.0V, Tamg =25 °C

EMO current. No prescaling. Run- 21 MHz HFRCO, all peripheral clocks — 134 143 MA/MHz
ning prime number calculation disabled, Vpp =3.0V, Tamg = 85 °C
code from Flash.

14 MHz HFRCO, all peripheral clocks - 134 143 MA/MHz
disabled, Vpp =3.0V, Tams =25 °C

14 MHz HFRCO, all peripheral clocks - 137 145 MA/MHZz
disabled, Vpp =3.0V, Tamg =85 °C

11 MHz HFRCO, all peripheral clocks — 136 144 MA/MHz
disabled, Vpp =3.0V, Tamg =25 °C

11 MHz HFRCO, all peripheral clocks - 139 148 MA/MHz
disabled, Vpp =3.0V, Toms =85 °C

6.6 MHz HFRCO, all peripheral clocks - 142 150 MA/MHZz
disabled, Vpp =3.0V, Tamg =25 °C

6.6 MHz HFRCO, all peripheral clocks — 146 154 MA/MHz
disabled, Vpp =3.0 V, Tamg = 85 °C

1.2 MHz HFRCO, all peripheral clocks - 184 196 MA/MHz
disabled, Vpp =3.0V, Tams = 25 °C

1.2 MHz HFRCO, all peripheral clocks - 194 208 MA/MHZz
disabled, Vpp =3.0V, Tamg =85 °C

silabs.com | Smart. Connected. Energy-friendly. Rev. 1.0 | 11
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Parameter Symbol Test Condition Min Typ Max Unit
24 MHz HFXO, all peripheral clocks - 64 68 MA/MHZz
disabled, Vpp = 3.0 V, Tamg =25 °C
24 MHz HFXO, all peripheral clocks — 67 7 MA/MHz
disabled, Vpp =3.0 V, Tamg = 85 °C
24 MHz USHFRCO, all peripheral - 85 91 MA/MHz
clocks disabled, Vpp =3.0V, Tams =
25°C
24 MHz USHFRCO, all peripheral — 86 92 MA/MHz
clocks disabled, Vpp =3.0V, Tams =
85 °C
24 MHz HFRCO, all peripheral clocks — 51 55 MA/MHZz
disabled, Vpp =3.0V, Tams = 25 °C
24 MHz HFRCO, all peripheral clocks - 52 56 MA/MHz
disabled, Vpp =3.0V, Tamg =85 °C
21 MHz HFRCO, all peripheral clocks - 53 57 MA/MHz
disabled, Vpp =3.0V, Tamg =25 °C
21 MHz HFRCO, all peripheral clocks — 54 58 MA/MHZz

EM1 current disabled, Vpp =3.0V, Tamg = 85 °C
14 MHz HFRCO, all peripheral clocks - 56 59 MA/MHz
disabled, Vpp =3.0V, Tamg =25 °C
14 MHz HFRCO, all peripheral clocks - 57 61 MA/MHZz
disabled, Vpp =3.0V, Tamg = 85 °C
11 MHz HFRCO, all peripheral clocks - 58 61 MA/MHZz
disabled, VDD =30V, TAMB =25°C
11 MHz HFRCO, all peripheral clocks - 59 63 MA/MHz
disabled, Vpp =3.0V, Tamg =85 °C
6.6 MHz HFRCO, all peripheral clocks - 64 68 MA/MHz
disabled, Vpp =3.0V, Tamg =25 °C
6.6 MHz HFRCO, all peripheral clocks - 67 71 MA/MHZz
disabled, VDD =30V, TAMB =85°C
1.2 MHz HFRCO. all peripheral clocks - 106 114 MA/MHz
disabled, Vpp =3.0V, Tamg =25 °C
1.2 MHz HFRCO. all peripheral clocks - 114 126 MA/MHZz
disabled, Vpp =3.0V, Tamg = 85 °C
EM2 current with RTC prescaled to 1 — 0.9 1.35 MA
Hz, 32.768 kHz LFRCO, Vpp = 3.0V,

TAMB =25°C

EM2 current
EM2 current with RTC prescaled to 1 - 1.6 3.50 MA
Hz, 32.768 kHz LFRCO, Vpp = 3.0 V,

Tame =85 °C

EMS3 current (ULFRCO enabled, — 0.6 0.90 MA
LFRCO/LFXO disabled), Vpp =3.0 V,

TAMB =25°C

EMS3 current
EM3 current (ULFRCO enabled, - 1.2 2.65 MA
LFRCO/LFXO disabled), Vpp =3.0V,

Tame =85 °C
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Parameter Test Condition
Vpp=3.0V, Tamg =25 °C — 0.02 0.035 MA
EM4 current
Vpp=3.0V, Tavg =85 °C - 0.18 0.480 MA
4.5.1 EMO Current Consumption
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40 a0
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Figure 4.1. EMO Current Consumption while Executing Prime Number Calculation Code from Flash with HFRCO Running at

24 MHz
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Figure 4.2. EMO Current Consumption while Executing Prime Number Calculation Code from Flash with HFRCO Running at
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Figure 4.3. EMO Current Consumption while Executing Prime Number Calculation Code from Flash with HFRCO Running at

14 MHz
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Figure 4.4. EMO Current Consumption while Executing Prime Number Calculation Code from Flash with HFRCO Running at
11 MHz
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Figure 4.5. EMO Current Consumption while Executing Prime Number Calculation Code from Flash with HFRCO Running at
6.6 MHz
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4.5.2 EM1 Current Consumption
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Figure 4.6. EM1 Current Consumption with all Peripheral Clocks Disabled and HFRCO Running at 24 MHz
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Figure 4.7. EM1 Current Consumption with all Peripheral Clocks Disabled and HFRCO Running at 21 MHz
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Figure 4.8. EM1 Current Consumption with all Peripheral Clocks Disabled and HFRCO Running at 14 MHz
66— = 066 F= vaociaew] | T T T _"',,-"f‘
— —  Wdd=3.0v
— — wdd=1,8
065K — . 065} I ! ! I I ]
0,64 | . 0,64
_E 0.e31 - E 0.63
0.62F . 062
0.61F . 061
1 | | 1 | 1 1 |
2.0 2.5 3.0 3.5 4.0 —40 =20 a 20 40 6l ]
Wdd (V) Temperature (*C)

Figure 4.9. EM1 Current Consumption with all Peripheral Clocks Disabled and HFRCO Running at 11 MHz
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Figure 4.10. EM1 Current Consumption with all Peripheral Clocks Disabled and HFRCO Running at 6.6 MHz

4.5.3 EM2 Current Consumption

1 I I I
1.6} ! ! i
1.4} -
g 12} | - . 3
o 1 _._,_,_._.-—-"""'"_H_'_FF B
= X
1,0 | o — A
. —————
— - — =asT
0.8k — oC
— I5°C
— BE
— A5*C
0.6 1 1 | | 0.6 1 1 | 1 1 | 1
2.0 2.5 3.0 3.5 4.0 —40 =20 0 20 40 60 Ba
Vd (V) Temperatura (“C)

Figure 4.11. EM2 Current Consumption, RTC Prescaled to 1 kHz, 32.768 kHz LFRCO
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4.5.4 EM3 Current Consumption
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Figure 4.12. EM3 Current Consumption

4.5.5 EM4 Current Consumption
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Figure 4.13. EM4 Current Consumption
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4.6 Transitions between Energy Modes

The transition times are measured from the trigger to the first clock edge in the CPU.

Table 4.5. Energy Modes Transitions

Parameter Symbol Min Typ Max Unit
Transition time from EM1 to EMO tem1o - 0 - HFCORECLK cycles
Transition time from EM2 to EMO tEm20 — 2 — us
Transition time from EM3 to EMO tem3o - 2 - us
Transition time from EM4 to EMO tema0 - 163 - V&

4.7 Power Management

The EZR32HG requires the AVDD_x, VDD_DREG, RFVDD_x and IOVDD_x pins to be connected together (with optional filter) at the
PCB level. For practical schematic recommendations, please see the application note, AN0002: EFM32 Hardware Design Considera-

tions.
Table 4.6. Power Management

Parameter Symbol Test Condition Min Typ Max Unit

VBoDextthr- | EMO 1.74 - 1.96 \%
BOD threshold on falling external
supply voltage VBoDextthr | EM2 1.71 1.86 1.98 \

+
BOD threshold on rising external tRESET - 1.85 - \%
supply voltage
Delay from reset is released until Cpecou- | Applies to Power-on Reset, Brown- - 163 - us
program execution starts PLE out Reset and pin reset.
Voltage regulator decoupling ca- X5R capacitor recommended. Ap- - 1 - uF
pacitor. ply between DECOUPLE pin and
GROUND
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4.8 Flash
Table 4.7. Flash
Parameter Symbol Test Condition Min Typ Max Unit
Flash erase cycles before failure ECrLASH 20000 - - cycles
Tame<150 °C 10000 - - h
Flash data retention RETFLASH Tame<85 °C 10 — — years
Tame<70 °C 20 - - years
Word (32-bit) programming time tw_PrOG 20 - - us
Page erase time tPERASE 20 20.4 20.8 ms
Device erase time tDERASE 40 40.8 41.6 ms
Erase current IERASE - - 71 mA
Write current IWRITE — — 71 mA
Supply voltage during flash erase VELASH 1.98 - 3.8 \
and write
Note:
1. Measured at 25 °C.
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4.9 General Purpose Input Output

Table 4.8. GPIO

Parameter Symbol Test Condition Min Typ Max Unit
Input low voltage VioiL - - 0.30 Vpp \Y,
Input high voltage VioH 0.70 Vpp — — V
Sourcing 0.1 mA, Vpp=1.98 V, - 0.80 Vpp - \%
GPIO_Px_CTRL DRIVEMODE
= LOWEST
Sourcing 0.1 mA, Vpp=3.0V, - 0.90 Vpp - \
GPIO_Px_CTRL DRIVEMODE
= LOWEST
Sourcing 1 mA, Vpp=1.98 V, - 0.85 Vpp - \%
GPIO_Px_CTRL DRIVEMODE
=LOW
Sourcing 1 mA, Vpp=3.0V, - 0.90 Vpp - \%
GPIO_Px_CTRL DRIVEMODE
Output high voltage (Production = LOW
test condition = 3.0V, DRIVE- ViooH
MODE = STANDARD) Sourcing 6 mA, Vpp=1.98 V, 0.75 Vpp - - \%
GPIO_Px_CTRL DRIVEMODE
= STANDARD
Sourcing 6 mA, Vpp=3.0 V, 0.85 Vpp — — \
GPIO_Px_CTRL DRIVEMODE
= STANDARD
Sourcing 20 mA, Vpp=1.98 V, 0.60 Vpp — — \%
GPIO_Px_CTRL DRIVEMODE
= HIGH
Sourcing 20 mA, Vpp=3.0 V, 0.80 Vpp - - \%
GPIO_Px_CTRL DRIVEMODE
= HIGH
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Parameter Symbol Test Condition Min Typ Max Unit
ViooL Sinking 0.1 mA, Vpp=1.98 V, - 0.20 Vpp - \%
GPIO_Px_CTRL DRIVEMODE
= LOWEST
Sinking 0.1 mA, Vpp=3.0 V, - 0.10 Vpp - \Y
GPIO_Px_CTRL DRIVEMODE
= LOWEST
Sinking 1 mA, Vpp=1.98 V, - 0.10 Vpp - \Y
GPIO_Px_CTRL DRIVEMODE
=LOW
Sinking 1 mA, Vpp=3.0V, — 0.05 Vpp Vv
GPIO_Px_CTRL DRIVEMODE
Output low voltage (Production = LOW
test condition = 3.0 V, DRIVE-
MODE = STANDARD) Sinking 6 mA, Vpp=1.98 V, — — 0.30 Vpp \
GPIO_Px_CTRL DRIVEMODE
= STANDARD
Sinking 6 mA, Vpp=3.0 V, - - 0.20 Vpp \Y
GPIO_Px_CTRL DRIVEMODE
= STANDARD
Sinking 20 mA, Vpp=1.98 V, — — 0.35 Vpp \%
GPIO_Px_CTRL DRIVEMODE
= HIGH
Sinking 20 mA, Vpp=3.0 V, — — 0.25 Vpp \%
GPIO_Px_CTRL DRIVEMODE
= HIGH
Input leakage current lioLeak | High Impedance 10 connected - +0.1 140 nA
to GROUND or Vdd
I/0 pin pull-up resistor Rpy — 40 — kOhm
I/O pin pull-down resistor Rpp - 40 - kOhm
Internal ESD series resistor RioEsD — 200 — Ohm
Pulse width of pulses to be re- tioGLITCH 10 - 50 ns
moved by the glitch suppression
filter
tiooF GPIO_Px_CTRL DRIVEMODE | 20+0.1 C_ — 250 ns
= LOWEST and load capaci-
tance C =12.5-25 pF.
Output fall time
GPIO_Px_CTRL DRIVEMODE | 20+0.1 C_ — 250 ns
= LOW and load capacitance
C=350-600 pF
I/0 pin hysteresis (V|oTHR+ - Vionyst |Vpbp=198-38V 0.1 Vpp - - Vv

VIOTHR-)
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Figure 4.14. Typical Low-Level Output Current, 2 V Supply Voltage
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Figure 4.15. Typical High-Level Output Current, 2 V Supply Voltage
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Figure 4.16. Typical Low-Level Output Current, 3 V Supply Voltage
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Figure 4.17. Typical High-Level Output Current, 3 V Supply Voltage
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Figure 4.18. Typical Low-Level Output Current, 3.8 V Supply Voltage
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Figure 4.19. Typical High-Level Output Current, 3.8 V Supply Voltage
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4.10 Oscillators

4.10.1 LXFO
Table 4.9. LFXO
Parameter Symbol Test Condition Min Typ Max Unit
Supported nominal crystal fre- fLExo 31.3 32.768 34.3 kHz
quency
Supported crystal equivalent ESR|Fxo — 30 120 kQ
series resistance (ESR)
Supported crystal external load CLFxoL 5 - 25 pF
range
Current consumption for core ILFx0 ESR=30 kQ, C_ =10 pF, LFXO- - 190 - nA
and buffer after startup BOOST in CMU_CTRL is 1
Start- up time tLExo ESR=30 kQ, C_ =10 pF, 40% - - 1100 - ms
60% duty cycle has been
reached, LFXOBOOST in
CMU_CTRL is 1

For safe startup of a given crystal, the Configurator tool in Simplicity Studio contains a tool to help users configure both load capaci-
tance and software settings for using the LFXO. For details regarding the crystal configuration, the reader is referred to application note
ANO0016: EFM32 Oscillator Design Consideration.

4.10.2 HFXO
Table 4.10. HFXO
Parameter Symbol Test Condition Min Typ Max Unit
Supported frequency, any fHEXO 4 - 25 MHz
mode
Supported crystal equivalent ESRurxo Crystal frequency 25 MHz — 30 100
series resistance (ESR) Crystal frequency 4 MHz - 400 1500
The transconductance of the dmHExo | HFXOBOOST in CMU_CTRL equals 20 — — ms
HFXO input transistor at crys- Ob11
tal startup
Supported crystal external 5 - 25 pF
load range CrrxoL
4 MHz: ESR=400 Ohm, C =20 pF, - 85 - MA
HFXOBOOST in CMU_CTRL equals
Current consumption for IHExO 0b11
HFXO after startup 25 MHz: ESR=30 Ohm, C, =10 pF, - 165 - LA
HFXOBOOST in CMU_CTRL equals
0b11
Startup time tHEXO 25 MHz: ESR=30 Ohm, C; =10 pF, — 785 — us

HFXOBOOST in CMU_CTRL equals
Ob11
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4.10.3 LFRCO
Table 4.11. LFRCO

Parameter Symbol Test Condition Min Typ Max Unit
Oscillation frequency , Vpp= 3.0 fLERCO 31.3 32.768 34.3 kHz
V, TAMB=25 °C
Startup time not including soft- tLFRCO - 150 - us
ware calibration
Current consumption ILFrRCO - 361 492 nA
Frequency step for LSB change in TUNE- — 202 - Hz
TUNING value STEPLFRCO

42 T T T T T T T T 42

40

40

w

[oe)
w
[oe)

Frequency [kHz]
w
[}
Frequency [kHz]
w
[}

w

5
w
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%0 22 24 26 28 30 32 34 36 38 ~40 -15 5 25 45 65 85

vdd [V] Temperature [°C]

Figure 4.20. Calibrated LFRCO Frequency vs Temperature and Supply Voltage
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4.10.4 HFRCO
Table 4.12. HFRCO
Parameter Symbol Test Condition Min Typ Max Unit
furrco | 24 MHz frequency band 23.28 24.0 24.72 MHz
tHFRCO_set | 21 MHz frequency band 20.37 21.0 21.63 MHz
tling
| 14 MHz frequency band 13.58 14.0 14.42 MHz
Oscillation frequency, Vpp = 3.0V, HFRCO d Y
Tame =25°C TUNE- |11 MHz frequency band 10.67 11.0 11.33 MHz
STEPHER
co
7 MHz frequency band 6.40 6.60 6.80 MHz
1 MHz frequency band 1.15 1.20 1.25 MHz
Settling time after start-up furrco = 14 MHz — 0.6 — Cycles
fuFrRCO = 24 MHz - 158 184 MA
fHFRCO =21 MHz - 143 175 |JA
fuErco = 14 MHz — 113 140 MA
Current consumption
fuFrco = 11 MHz - 101 125 MA
fHErRCO = 6.6 MHz - 84 105 pA
fuErco = 1.2 MHz — 27 40 MA
24 MHz frequency band - 66.81 — kHz
21 MHz frequency band - 52.81 — kHz
Frequency step for LSB change in 14 MHz frequency band - 36.9" - kHz
TUNING value 11 MHz frequency band - 30.11 - kHz
7 MHz frequency band - 18.01 — kHz
1 MHz frequency band — 3.4 — kHz
Note:
1. The TUNING field in the CMU_HFRCOCTRL register may be used to adjust the HFRCO frequency. There is enough adjustment
range to ensure that the frequency bands above 7 MHz will always have some overlap across supply voltage and temperature.
By using a stable frequency reference such as the LFXO or HFXO, a firmware calibration routine can vary the TUNING bits and
the frequency band to maintain the HFRCO frequency at any arbitrary value between 7 MHz and 21 MHz across operating condi-
tions.
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Figure 4.21. Calibrated HFRCO 1 MHz Band Frequency vs Supply Voltage and Temperature
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Figure 4.22. Calibrated HFRCO 7 MHz Band Frequency vs Supply Voltage and Temperature
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Figure 4.23. Calibrated HFRCO 11 MHz Band Frequency vs Supply Voltage and Temperature
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Figure 4.24. Calibrated HFRCO 14 MHz Band Frequency vs Supply Voltage and Temperature
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Figure 4.25. Calibrated HFRCO 21 MHz Band Frequency vs Supply Voltage and Temperature

4.10.5 AUXHFRCO

Table 4.13. AUXHFRCO

Parameter Symbol Test Condition Min Typ Max Unit
fauxHFRco | 21 MHz frequency band 20.37 21.0 21.63 MHz
tauxHEr- | 14 MHz frequency band 13.58 14.0 14.42 MHz
CO_settling
Oscillation frequency, Vpp=3.0V, | TUNE- |11 MHz frequency band 10.67 11.0 11.33 MHz
Tam=25° C STEPAux
HFRCO
7 MHz frequency band 6.40 6.60 6.80 MHz
1 MHz frequency band 1.15 1.20 1.25 MHz
Settling time after start-up fauxHFRCO = 14 MHz - 0.6 - Cycles
21 MHz frequency band - 52.8 - kHz
14 MHz frequency band - 36.9 - kHz
Frequency step for LSB change in _ _
TUNING value 11 MHz frequency band 30.1 kHz
7 MHz frequency band — 18.0 — kHz
1 MHz frequency band — 3.4 — kHz
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4.10.6 USHFRCO

Table 4.14. USHFRCO

Parameter Test Condition
No Clock Recovery, Full Tempera- 47.10 48.00 48.90 MHz
fusHFrco |ture and Supply Range, 48 MHz
band
TCysHrr- | No Clock Recovery, Full Tempera- 23.73 24.00 24.32 MHz
co ture and Supply Range, 24 MHz
Oscillation frequency band
VCysnrr- | No Clock Recovery, 25°C, 3.3V, 48 | 47.50 48.00 48.50 MHz
co MHz band
| No Clock Recovery, 25°C, 3.3V, 24 23.86 24.00 24.16 MHz
USHFRCO | MHz band
Temperature coefficient 3.3V - 0.0175 - %/°C
Supply voltage coefficient 25°C — 0.0045 — %IV
fusHFrcO = 48 MHz 1.21 1.36 1.48 mA
Current consumption
fUSHFRCO =24 MHz 0.81 0.92 1.02 mA
4.10.7 ULFRCO
Table 4.15. ULFRCO
Parameter Symbol Test Condition Min Typ Max Unit
Oscillation frequency fuLFrRCO 25°C,3V 0.7 1.75 kHz
Temperature coefficient TCyLFRCO - 0.05 — %I°C
Supply voltage coefficient VCULERCO - -18.2 - %IV
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4.11 Analog Digital Converter (ADC)

Table 4.16. ADC

Parameter Symbol Test Condition Min Typ Max Unit

Vapcin | Single ended 0 — VREF V
Input voltage range

VapcrerN | Differential -VRer/2 - VRefr/2 \Y

Input range of external reference VADCRE- 1.25 - Vbb \%
voltage, single ended and differen- | £y cH7
tial B
Input range of external negative VaDCRE- | See VApCREFIN 0 - Vpp - 1.1 \
reference voltage on channel 7 FIN CH6
Input range of external positive ref- | Vapccmin | See VADCREFIN 0.625 - Vbbb \%
erence voltage on channel 6
Common mode input range IaDCIN 0 - Vbb \%
Input current CMRRapc | 2pF sampling capacitors — <100 — nA
Analog input common mode rejec- | - 65 - dB
tion ratio ADC

Iapcrer | 1 MSamples/s, 12 bit, external ref- - 392 510 MA

erence
Capcin | 10 kSamples/s 12 bit, internal 1.25 - 67 - A

V reference, WARMUPMODE in
ADCn_CTRL set to 0b00

Rapcin | 10 kSamples/s 12 bit, internal 1.25 - 63 - MA
V reference, WARMUPMODE in

Average active current ADCn_CTRL set to 0b01

RapcriLt | 10 kSamples/s 12 bit, internal 1.25 - 64 - HA
V reference, WARMUPMODE in
ADCn_CTRL set to 0b10

CapcriLT | 10 kSamples/s 12 bit, internal 1.25 - 244 - MA
V reference, WARMUPMODE in
ADCn_CTRL set to 0b11

Current consumption of internal fapccLk | Internal voltage reference - 65 - A

voltage reference

Input capacitance tADccoNV - 2 - pF

Input ON resistance tabcaca 1 - - MOhm

Input RC filter resistance taD- — 10 — kOhm
CACQVDD3

Input RC filter/decoupling capaci- - 250 - fF

tance tADCSTART

ADC Clock Frequency SNRapc - - 13 MHz
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Parameter Symbol Test Condition Min Typ Max Unit
6 bit 7 - — ADCCLK
SINADApC Cycles
L 8 bit 11 - — ADCCLK
Conversion time SFDRapc Cycles
Vapcorr- | 12 bit 13 - — ADCCLK
SET Cycles
Acquisition time TGRADAp | Programmable 1 - 256 ADCCLK
CTH Cycles
Required acquisition time for DNLapc 2 - - us
VDD/3 reference
Startup time of reference generator | INLapc — 5 - us
and ADC core in NORMAL mode
Startup time of reference generator | MCapc - 1 - us
and ADC core in KEEPADCWARM
mode
1 MSamples/s, 12 bit, single — 59 — dB
VREF anc ended, internal 1.25V reference
1 MSamples/s, 12 bit, single — 63 — dB
ended, internal 2.5V reference
1 MSamples/s, 12 bit, single — 65 — dB
ended, Vpp reference
1 MSamples/s, 12 bit, differential, - 60 — dB
internal 1.25V reference
1 MSamples/s, 12 bit, differential, - 65 - dB
internal 2.5V reference
1 MSamples/s, 12 bit, differential, — 54 — dB
5V reference
1 MSamples/s, 12 bit, differential, — 67 — dB
Vpp reference
1 MSamples/s, 12 bit, differential, — 69 — dB
2xVpp reference
Signal to Noise Ratio (SNR)
200 kSamples/s, 12 bit, single - 62 - dB
ended, internal 1.25V reference
200 kSamples/s, 12 bit, single - 63 - dB
ended, internal 2.5V reference
200 kSamples/s, 12 bit, single — 67 — dB
ended, Vpp reference
200 kSamples/s, 12 bit, differential, — 63 — dB
internal 1.25V reference
200 kSamples/s, 12 bit, differential, — 66 - dB
internal 2.5V reference
200 kSamples/s, 12 bit, differential, - 66 - dB
5V reference
200 kSamples/s, 12 bit, differential, 63 66 — dB
Vpp reference
200 kSamples/s, 12 bit, differential, — 70 — dB
2xVpp reference
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Parameter

Slgnal-to-Noise And Distortion-ra-
tio (SINAD)

Symbol Test Condition Min Typ Max Unit
1 MSamples/s, 12 bit, single — 58 — dB
ended, internal 1.25V reference
1 MSamples/s, 12 bit, single — 62 — dB
ended, internal 2.5V reference
1 MSamples/s, 12 bit, single — 64 — dB
ended, Vpp reference
1 MSamples/s, 12 bit, differential, - 60 - dB
internal 1.25V reference
1 MSamples/s, 12 bit, differential, — 64 — dB
internal 2.5V reference
1 MSamples/s, 12 bit, differential, — 54 — dB
5V reference
1 MSamples/s, 12 bit, differential, — 66 — dB
Vpp reference
1 MSamples/s, 12 bit, differential, — 68 — dB
2xVpp reference
200 kSamples/s, 12 bit, single - 61 - dB
ended, internal 1.25V reference
200 kSamples/s, 12 bit, single — 65 — dB
ended, internal 2.5V reference
200 kSamples/s, 12 bit, single — 66 — dB
ended, Vpp reference
200 kSamples/s, 12 bit, differential, - 63 - dB
internal 1.25V reference
200 kSamples/s, 12 bit, differential, - 66 - dB
internal 2.5V reference
200 kSamples/s, 12 bit, differential, — 66 — dB
5V reference
200 kSamples/s, 12 bit, differential, 62 66 — dB
Vpp reference
200 kSamples/s, 12 bit, differential, — 69 — dB
2xVpp reference

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

Rev. 1.0 | 39

Downloaded from Arrow.com.


http://www.arrow.com

EZR32HG220 Data Sheet
Electrical Specifications

Parameter Symbol Test Condition Min Typ Max Unit
1 MSamples/s, 12 bit, single — 64 — dBc
ended, internal 1.25V reference
1 MSamples/s, 12 bit, single — 76 — dBc
ended, internal 2.5V reference
1 MSamples/s, 12 bit, single — 73 — dBc
ended, Vpp reference
1 MSamples/s, 12 bit, differential, - 66 - dBc
internal 1.25V reference
1 MSamples/s, 12 bit, differential, — 77 — dBc
internal 2.5V reference
1 MSamples/s, 12 bit, differential, — 76 — dBc
Vpp reference
1 MSamples/s, 12 bit, differential, — 75 — dBc
2xVpp reference
1 MSamples/s, 12 bit, differential, - 69 - dBc

Spurious-Free Dynamic Range 5V reference

(SFDR) 200 kSamples/s, 12 bit, single - 75 - dBc
ended, internal 1.25V reference
200 kSamples/s, 12 bit, single — 75 — dBc
ended, internal 2.5V reference
200 kSamples/s, 12 bit, single — 76 — dBc
ended, Vpp reference
200 kSamples/s, 12 bit, differential, - 79 - dBc
internal 1.25V reference
200 kSamples/s, 12 bit, differential, - 79 - dBc
internal 2.5V reference
200 kSamples/s, 12 bit, differential, — 78 — dBc
5V reference
200 kSamples/s, 12 bit, differential, 68 79 — dBc
Vpp reference
200 kSamples/s, 12 bit, differential, — 79 — dBc
2xVpp reference
After calibration, single ended -4 0.3 4 mV

Offset voltage
After calibration, differential — 0.3 — mV

— -1.92 — mV/°C

Thermometer output gradient _ 63 _ ADC Co-

des/°C

Differential non-linearity (DNL) Vpp= 3.0V, external 2.5V refer- -1 0.7 4 LSB
ence

Integral non-linearity (INL), End - 1.6 13 LSB

point method

No missing codes 11.999xref 12 - bits
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Parameter Symbol Test Condition Min Typ Max Unit
Internal 1.25V, Vpp =3V, 25°C 1.248 1.254 1.262 \Y
Internal 1.25 V, Full temperature 1.188 1.254 1.302 \Y
and supply range

ADC Internal Voltage Reference
Internal 2.5V, Vpp =3V, 25 °C 2.492 2.506 2.520 \Y
Internal 2.5 V, Full temperature 2.402 2.506 2.600
and supply range

Note:

1. On the average every ADC will have one missing code, most likely to appear around 2048 + n*512 where n can be a value in the
set {-3, -2, -1, 1, 2, 3}. There will be no missing code around 2048, and in spite of the missing code the ADC will be monotonic at
all times so that a response to a slowly increasing input will always be a slowly increasing output. Around the one code that is
missing, the neighbour codes will look wider in the DNL plot. The spectra will show spurs on the level of -78dBc for a full scale
input for chips that have the missing code issue.

The integral non-linearity (INL) and differential non-linearity parameters are explained in Figure 3.14 (p. 33) and Figure 3.15 (p. 33) ,
respectively.

Digital ouput code

A

INL=|[(Vb-Vss)/VissipeaL] - D| where 0 < D < 2N - 1

4095
4094
Actual ADC
4093 tranfer function
before offset and
4092 gain correction Actual ADC

tranfer function
after offset and
gain correction

J

INL Error
(End Point INL)

3 Ideal transfer
curve
2
1 / ¢ VOFFSET
0 j -
Analog Input

Figure 4.26. Integral Non-Linearity (INL)
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Digital
?;%l: DNL=|[(Vb+1- Vb)/VisBipeaL] - 1| where 0 <D < 2N -2
4095 Full Scale Range 0
4094
Example: Adjacent A
4093 input value Vp+1 4"
corrresponds to digital il ol E
4092 output code D+1 Il Actual transfer
Example: Input value } - function with one
Vb corrresponds to 2 : missing code.
digital output code D [~} !
P
% Code width =2 LSB
Ideal transfer DNL=1 LSB
o \ %
0.5 rd %
5 LSB e Ideal spacing
—p» + between two
4 | = adjacent codes
i i d *VLSBIDEAL=1 LSB
3 i Z
i \ Ideal 50%
2 Transition Point
1 ] Ideal Code Center

o L j -
Analog Input

Figure 4.27. Differential Non-Linearity (DNL)
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4.11.1 Typical Performance
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Figure 4.28. ADC Frequency Spectrum, Vpp =3 V, Temp =25 °C
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Figure 4.29. ADC Integral Linearity Error vs Code, Vpp =3V, Temp =25 °C
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Figure 4.31. ADC Absolute Offset, Common Mode = Vpp/2

silabs.com | Smart. Connected. Energy-friendly. Rev. 1.0 | 47

Downloaded from



http://www.arrow.com

EZR32HG220 Data Sheet
Electrical Specifications

n 1 1 1 1 1 794 1 1 1 1 1
i B i B i 2XVDDV i i i i i
L T T S e e O
vdd :
69| j
79.0 i
68 1 }
g 578.8
671 1 s j
% 2 ;
: ‘ ‘ 5VDIFF n 786 -
66— e — : =12V5 :
78.4
65 : 1
‘ j —— ; ; 1v25 ; ; ; ; ;
%0 -15 5 25 45 65 85 80,5 -15 5 25 45 65 85
Temperature [°C] Temperature [°C]
Signal to Noise Ratio (SNR) Spurious-Free Dynamic Range (SFDR)

Figure 4.32. ADC Dynamic Performance vs Temperature for all ADC References, Vpp =3V
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4.12 Current Digital Analog Converter (IDAC)

Table 4.17. IDAC Range 0 Source

Parameter Symbol Test Condition Min Typ Max Unit
EMO, default settings — 13.0 — MA
Active current with STEPSEL=0x10 libac
Duty-cycled - 10 - nA
Nominal IDAC output current with lox10 - 0.85 — MA
STEPSEL=0x10
Step size IsTEP — 0.05 — uA
Current drop at high impedance Ip Vibac_out = Vpp - 100mV - 0.79 - %
load
Temperature coefficient TCipac |Vpp = 3.0V, STEPSEL=0x10 - 0.3 - nA/°C
Voltage coefficient VCppac | T =25°C, STEPSEL=0x10 — 11.7 — nA/NV
Table 4.18. IDAC Range 0 Sink
Parameter Symbol Test Condition Min Typ Max Unit
Active current with STEPSEL=0x10 libac EMO, default settings - 15.1 - MA
Nominal IDAC output current with lox10 - 0.85 - MA
STEPSEL=0x10
Step size IsTEP — 0.05 — pA
Current drop at high impedance Ip Vipac_out =200 mV - 0.30 - %
load
Temperature coefficient TCipac |Vpp=3.0V, STEPSEL=0x10 - 0.2 — nA/°C
Voltage coefficient VCipac |T=25°C, STEPSEL=0x10 — 12.5 — nA/V

Table 4.19. IDAC Range 1 Source

Parameter Test Condition

EMO, default settings - 14.4 - MA
Active current with STEPSEL=0x10 libac

Duty-cycled — 10 — nA
Nominal IDAC output current with lox10 — 3.2 — WA
STEPSEL=0x10
Step size IsTEP - 0.1 - MA
Current drop at high impedance Ip Vipac_out = Vpp - 100mV - 0.75 - %
load
Temperature coefficient TCipac | Vpp =3.0V, STEPSEL=0x10 - 0.7 - nA/°C
Voltage coefficient VCipac |T=25°C, STEPSEL=0x10 - 38.4 - nA/NV
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Table 4.20. IDAC Range 1 Sink

Parameter Symbol Test Condition Min Typ Max Unit
Active current with STEPSEL=0x10 lipac EMO, default settings - 19.4 - MA
Nominal IDAC output current with lox10 — 3.2 — WA
STEPSEL=0x10

Step size IsTEP - 0.1 - HA
Current drop at high impedance Ip Vipac_out =200 mV - 0.32 - %
load

Temperature coefficient TCipac |Vpp =3.0V, STEPSEL=0x10 - 0.7 - nA/°C
Voltage coefficient VCppac |T=25°C, STEPSEL=0x10 - 40.9 - nA/NV

Table 4.21. IDAC Range 2 Source

Parameter Test Condition

EMO, default settings - 17.3 - MA
Active current with STEPSEL=0x10 libac

Duty-cycled - 10 - nA
Nominal IDAC output current with lox10 - 8.5 - MA
STEPSEL=0x10
Step size IsTEP - 0.5 - HA
Current drop at high impedance Ip Vipac_out = Vpp - 100mV - 1.22 - %
load
Temperature coefficient TCipac |Vpp=3.0V, STEPSEL=0x10 - 2.8 - nA/°C
Voltage coefficient VCppac |T=25°C, STEPSEL=0x10 - 96.6 - nA/NV

Table 4.22. IDAC Range 2 Sink

Parameter Symbol Test Condition Min Typ Max Unit
Active current with STEPSEL=0x10 lipac EMO, default settings - 29.3 - A
Nominal IDAC output current with lox10 - 8.5 - MA
STEPSEL=0x10
Step size IsTEP - 0.5 - MA
Current drop at high impedance Ip Vipac_out = 200 mV - 0.62 - %
load
Temperature coefficient TCipac |Vpp =3.0V, STEPSEL=0x10 - 2.8 - nA/°C
Voltage coefficient VCipac | T=25°C, STEPSEL=0x10 - 94.4 - nA/NV
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Table 4.23. IDAC Range 3 Source

Parameter Test Condition

EMO, default settings 18.7 MA
Active current with STEPSEL=0x10 libac

Duty-cycled 10 nA
Nominal IDAC output current with lox10 33.9 MA
STEPSEL=0x10
Step size IsTEP 2.0 HA
Current drop at high impedance Ip Vipac_out = Vpp - 100 mV 3.54 %
load
Temperature coefficient TCipac |Vpp =3.0V, STEPSEL=0x10 10.9 nA/°C
Voltage coefficient VCppac |T=25°C, STEPSEL=0x10 159.5 nA/NV

Table 4.24. IDAC Range 3 Sink

Parameter Test Condition

Active current with STEPSEL=0x10 libac EMO, default settings 62.5 MA
Nominal IDAC output current with lox10 34.1 MA
STEPSEL=0x10

Step size IsTEP 2.0 HA
Current drop at high impedance Ip Vipac_out =200 mV 1.75 %
load

Temperature coefficient TCipac |Vpp =3.0V, STEPSEL=0x10 10.9 nA/°C
Voltage coefficient VCppac |T=25°C, STEPSEL=0x10 148.6 nA/NV

Parameter

Table 4.25. IDAC

Start-up time, from enabled to output settled

tipACSTART

40

us
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Figure 4.34. IDAC Source Current as a Function of Voltage on IDAC_OUT
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Figure 4.35. IDAC Sink Current as a Function of Voltage from IDAC_OUT
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1dd [uA]

Step Step

Figure 4.36. IDAC Linearity

4.13 Voltage Comparator (VCMP)

Table 4.26. VCMP

Parameter Symbol Test Condition Min Typ Max Unit
Input voltage range VveMPIN - Vpbp - \%
VCMP Common Mode Vvempe - Vbbb - \%
voltage range M
BIASPROG=0b0000 and HALF- - 0.2 0.8 pA
BIAS=1 in VCMPn_CTRL register
Active current lvemp | BIASPROG=0b1111 and HALF- - 22 35 HA
BIAS=0 in VCMPn_CTRL register.
LPREF=0.
Startup time reference tvCMPRE NORMAL - 10 - us
generator E
V Single ended - 10 - mV
Offset voltage VEMPOFR
FSET Differential — 10 — mV
VCMP hysteresis VveMmPHY — 17 — mV
ST
Startup time tvempsT — — 10 V&
ART

The Vpp trigger level can be configured by setting the TRIGLEVEL field of the VCMP_CTRL register in accordance with the following
equation: Vpp Trigger Level=1.667 V+0.034 xTRIGLEVEL
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414 12C
Table 4.27. 12C Standard-Mode (Sm)
Parameter Symbol Min Typ Max Unit
SCL clock frequency fscL 0 - 1001 kHz
SCL clock low time tLow 4.7 - - us
SCL clock high time tHIGH 4.0 — — Ms
SDA set-up time tsu,DAT 250 - - ns
SDA hold time tHD DAT 8 — 34502, 3 ns
Repeated START condition set-up time tsu,sTA 4.7 — — us
(Repeated) START condition hold time tHD,sTA 4.0 — — ps
STOP condition set-up time tsu,sTo 4.0 - - us
Bus free time between a STOP and a START tsuF 4.7 - - us
condition
Note:
1. For the minimum HFPERCLK frequency required in Standard-mode, see the 12C chapter in the EZR32HG Reference Manual.
2.The maximum SDA hold time (tHp paT) Nneeds to be met only when the device does not stretch the low time of SCL (t_ ow).
3. When transmitting data, this number is guaranteed only when 12Cn_CLKDIV < ((3450 * 10 [s] * furpercLk [HZ]) - 4).

Table 4.28. 12C Fast-Mode (Fm)

Parameter Symbol Min Typ Max Unit
SCL clock frequency fscL 0 - 4007 kHz
SCL clock low time tLow 1.3 - - us
SCL clock high time tHIGH 0.6 - - us
SDA set-up time tsu,pAT 100 - - ns
SDA hold time tHD,DAT 8 - 90023 ns
Repeated START condition set-up time tsu,sTA 0.6 - - us
(Repeated) START condition hold time tHD STA 0.6 - - us
STOP condition set-up time tsu,sTO 0.6 — — us
Bus free time between a STOP and a START condi- tBUF 1.3 - - us
tion
Note:

1. For the minimum HFPERCLK frequency required in Fast-mode, see the I12C chapter in the EZR32HG Reference Manual.

2.The maximum SDA hold time (tHp paT) needs to be met only when the device does not stretch the low time of SCL (t_ ow)-

3.When transmitting data, this number is guaranteed only when 12Cn_CLKDIV < ((900 * 10 [s] * furpercLk [HZ]) - 4).
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Table 4.29. 12C Fast-mode Plus (Fm+)

Parameter Symbol Min Typ Max Unit
SCL clock frequency fscL 0 - 10001 kHz
SCL clock low time fLow 0.5 - - us
SCL clock high time tHIGH 0.26 - - us
SDA set-up time tsu,DAT 50 - - ns
SDA hold time tHD,DAT 8 - - ns
Repeated START condition set-up time tsu,sTA 0.26 - - us
(Repeated) START condition hold time tHD.sTA 0.26 — — ps
STOP condition set-up time tsu,sTo 0.26 - - us
Bus free time between a STOP and a START tsuF 0.5 - - us
condition
Note:

1. For the minimum HFPERCLK frequency required in Fast-mode Plus, see the 12C chapter in the EZR32HG Reference Manual.

4.15 Radio

All minimum and maximum values are guaranteed across the recommended operating conditions of supply voltage and from —40 to
+85 °C unless otherwise stated. All typical values apply at Vpp = 3.3 V and 25 °C unless otherwise stated. The data was collected while
running off the internal RC oscillator (HFRCO).
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4.15.1 EZRadioPRO (R6x) DC Electrical Characteristics

Measured on direct-tie RF evaluation board.

Table 4.30. EZRadioPro DC Characteristics

Parameter Symbol Test Condition Min Typ Max Unit
Ishutdown | RC Oscillator, Main Digital Regula- — 30 4000 nA
tor, and Low Power Digital Regulator
OFF
Istandby | Register values maintained and RC — 40 9000 nA
oscillator/WUT OFF
Isieeprc | RC Oscillator, Main Digital Regula- — 740 10000 nA
tor, and Low Power Digital Regulator
Power Saving Modes OFF
Isieepxo | Sleep current using an external 32 — 1.7 — MA
kHz crystal
Isensor-LBD | LOW battery detector ON, register — 1 — A
values maintained, and all other
blocks OFF
IReady Crystal Oscillator and Main Digital — 1.8 — mA
Regulator ON, all other blocks OFF
Duty cycing during preamble search, — 6 — mA
Preamble Sense Mode Cur- | 1.2 kbps, 4 byte preamble
psm
rent Fixed 1s wakeup interval, 50 kbps, 5 — 10 — pA
byte preamble
ITunerx | RX Tune, High Performance Mode — 7.6 — mA
TUNE Mode Current
ITuneTx | TX Tune, High Performance Mode — 7.8 — mA
IRXH High Performance Mode, 915 MHz, — 13.7 22 mA
RX Mode Current 40 kbps
IRXL Low Power Mode, 915 MHz, 40 kbps — 11.1 — mA
Itx_+20 | +20 dBm output power, class-E — 93 108 mA
match, 915 MHz, 3.3V
TX Mode Current (R69)
Itx_+13 | +13 dBm output power, class-E — 22 — mA
match, 868/915 MHz, 3.3V
+20 dBm output power, class-E — 93 108 mA
match, 915 MHz, 3.3V
Itx_+20
TX Mode Current (R63, R68) ;123(:0‘:18%%”;;";‘; Powen square-wave | — 69 80 mA
Itx_+13 | +13 dBm output power, class-E — 44.5 60 mA
match, 915 MHz, 3.3 V
Itx_+10 | +10 dBm output power, class-E — 19.7 — mA
match, 868/915 MHz, 3.3 V
TX Mode Current (R60, R67) | TX_+10 :11320‘:15’:6‘;”%; Power: class-E - 18 - mA
Itx_+13 | +13 dBm output power, class-E — 22 — mA
match, 868/915 MHz, 3.3V
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Parameter Test Condition
Itx_+16 | +16 dBm output power, class-E — 43 55 mA
match, 868 MHz, 3.3V
TX Mode Current (R61)
Itx_+13 | +13 dBm output power, switched- — 33.5 40 mA
current match, 868 MHz, 3.3V
4.15.2 EZRadioPRO (R6x) Synthesizer AC Electrical Characteristics
Table 4.31. EZRadioPro Synthensizer
Parameter Symbol Test Condition Min Typ Max Unit
850 — 1050 MHz
350 — 525 MHz
Synthesizer Frequency Range Fsyn
284 — 350 MHz
142 — 175 MHz
FrEs-1050 | 850—-1050 MHz — 28.6 — Hz
Fres-s25 |420-525 MHz — 14.3 — Hz
l?j)t/ir(;t:esizer Frequency Reso- Fresazo | 350-420 MHz . 114 . Hz
Fres-350 |283-350 MHz — 9.5 — Hz
Fres-175 |142-175 MHz — 4.7 — Hz
Synthesizer Settling Time fLock Measured from exiting Ready mode — 50 — us
with XOSC running to any frequency.
Including VCO Calibration.
AF =10 kHz, 169 MHz, High Perf — -117 -108 dBc/Hz
Mode
AF =100 kHz, 169 MHz, High Perf — -120 -115 dBc/Hz
Mode
AF =1 MHz, 169 MHz, High Perf — -138 -135 dBc/Hz
Mode
AF =10 MHz, 169 MHz, High Perf — -148 -143 dBc/Hz
Mode
Phase Noise L )
AF =10 kHz, 915 MHz, High Perf — -102 -94 dBc/Hz
Mode
AF =100 kHz, 915 MHz, High Perf — -105 =97 dBc/Hz
Mode
AF =1 MHz, 915 MHz, High Perf — -125 -122 dBc/Hz
Mode
AF =10 MHz, 915 MHz, High Perf — -138 -135 dBc/Hz

Mode
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4.15.3 EZRadioPRO (R6x) Receiver AC Electrical Characteristics
For PER tests, 48 preamble symbols, 4 byte sync word, 10 byte payload and CRC-32 was used.

Measured over 50000 bits using PN9 data sequence and data and clock on GPIOs. Sensitivity is expected to be better if reading data
from packet handler FIFO especially at higher data rates.

Table 4.32. EZRadioPro Receiver AC Electrical Characteristics

Parameter Symbol Test Condition Min Typ Max Unit
850 — 1050 MHz
350 — 525 MHz
RX Frequency Range Frx
284 350 MHz
142 — 175 MHz
RX Sensitivity 169 MHz (R68, Prx 0.1 | (BER <0.1%) (100 bps, GFSK, BT = — -133 — dBm
R67)3 0.5, Af = £100 Hz)
RX Sensitivity 169 MHz (R60, Prx 05 | (BER <0.1%) (500 bps, GFSK, BT = — -129 — dBm
R61, R63)3 0.5, Af = £250 Hz)
Prx 40 | (BER <0.1%) (40 kbps, GFSK, BT = — -110.7 -108 dBm
0.5, Af = +20 kHz)
Prx 100 | (BER <0.1%) (100 kbps, GFSK, BT — -106 -104 dBm
= 0.5, Af = +50 kHz)
= (BER < 0.1%) (500 kbps, GFSK, BT — -99 -96 dBm
RX_125 = 0.5, Af = +250 kHz)
Prx 9.6 (PER 1%) (9.6 kbps, 4GFSK, BT = — -110 — dBm
RX Sensitivity 169 MHz (R60, 0.5, af = £2.4 kHz)
R61, R63, R67, R68)3 Prx_tm | (PER 1%) (1 Mbps, 4GFSK, BT = — -89 — dBm
0.5, inner deviation = 83.3 kHz)
(BER < 0.1%, 4.8 kbps, 350 kHz — -110 -107 dBm
BW, OOK, PN15 data)
= (BER < 0.1%, 40 kbps, 350 kHz BW, — -103 -100 dBm
RX_OOK OOK, PN15 data)
(BER < 0.1%, 120 kbps, 350 kHz — -97 -93 dBm
BW, OOK, PN15 data)
RX Sensitivity 915/868 MHz Prx 0.1 | (BER <0.1%) (100 bps, GFSK, BT = — -132 — dBm
(R68, R67)3 0.5, Af = £100 Hz)
RX Sensitivity 915 MHz (R60, (BER < 0.1%) (500 bps, GFSK, BT = — -127 — dBm
R61, R63, R69)3 0.5, Af = £250 Hz)
Prx 0.5
RX Sensitivity 868 MHz (R60, (BER < 0.1%) (500 bps, GFSK, BT = — -127 — dBm
R61, R63)3 0.5, Af = £250 Hz)
RX Sensitivity 868 MHz (R60, (BER < 0.1%) (40 kbps, GFSK, BT = — -109.9 — dBm
R61, R63, R67, R68, R69)3 0.5, Af = £20 kHz)
Prx_40
RX Sensitivity 915 MHz (R60, B (BER < 0.1%) (40 kbps, GFSK, BT = — -109.4 — dBm
R61, R63, R67, R68, R69)3 0.5, Af = +20 kHz)
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Parameter Symbol Test Condition Min Typ Max Unit
Prx_ 100 | (BER <0.1%) (100 kbps, GFSK, BT — -104 -102 dBm
= 0.5, Af = +50 kHz)
p (BER < 0.1%) (500 kbps, GFSK, BT — =97 -92 dBm
RX_125 = 0.5, Af = +250 kHz)
Prx 9.6 (PER 1%) (9.6 kbps, 4GFSK, BT = — -110.6 — dBm
0.5, Af = 2.4 kHz)
RX Sensitivity 915/868 MHz | ey tm | (PER 1%) (1 Mbps, 4GFSK, BT = — -88.7 — dBm
(R60, R61, R63, R67, R68, - . e T
0.5, inner deviation = 83.3 kHz)
R69)3
(BER < 0.1%, 4.8 kbps, 350 kHz — -108 -104 dBm
BW, OOK, PN15 data)
= (BER < 0.1%, 40 kbps, 350 kHz BW, — -101 -97 dBm
RX_OOK OOK, PN15 data)
(BER < 0.1%, 120 kbps, 350 kHz — -96 -91 dBm
BW, OOK, PN15 data)
RX Channel Bandwidth (R60, 1.1 — 850 kHz
R61, R63)
BW
RX Channel Bandwidth (R68, 0.2 — 850 kHz
R67)
RSSI Resolution RESRss| Valid from —110 dBm to -90 dBm — 0.5 — dB
+1-Ch Offset Selectivity, 169 Desired Ref Signal 3 dB above sen- — -69 -59 dB
MHz sitivity, BER, <0.1%. Interferer is CW
and desired is modulated with 2.4
kbps AF = 1.2 kHz GFSK with BT =
0.5, RX channel BW = 4.8 kHz,
CllicH channel spacing = 12.5 kHz
+1-Ch Offset Selectivity, 450 — -60 =50 dB
MHz
+1-Ch Offset Selectivity, 868 / — -52.5 —-45 dB
915 MHz
Blocking 1 MHz Offset 1MgLock | Desired Ref Signal 3 dB above sen- — =79 -68 dB
sitivity, BER, <0.1%. Interferer is CW
and desired is modulated with 2.4
kbps AF = 1.2 kHz GFSK with BT =
0.5, RX channel BW = 4.8 kHz
Blocking 8 MHz Offset 8MBLock — -86 -75 dB
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Parameter Test Condition

No image rejection calibration. Re- 30 40 — dB
jection at the image frequency. RF =
460 MHz

With image rejection calibration. Re- 40 55 — dB
jection at the image frequency. RF =
460 MHz

No image rejection calibration. Re- 30 45 — dB
jection at the image frequency. RF =

— _ 915 MHz
Image Rejection (IF = 468.75
kHz) ImRey

With image rejection calibration. Re- 40 52 — dB
jection at the image frequency. RF =
915 MHz

No image rejection calibration. Re- 35 45 — dB
jection at the image frequency. RF =
169 MHz

With image rejection calibration. Re- 45 60 — dB
jection at the image frequency. RF =
169 MHz

Note:
1. BER sensitivity measure using GPIO3 for data and GPIO1 for data clock. Use of other GPIO pins could result in degraded sensi-
tivity.
2.When in HFXO mode sensitivity will degrade at multiples of HFXO crystal frequency. Values in data sheet do not include spurious
channel values.
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4.15.4 EZRadioPRO (R6x) Transmitter AC Electrical Characteristics

The maximum data rate is dependent on the XTAL frequency and is calculated as per the formula: Maximum Symbol Rate = Fxtal/60,
where Fxtal is the XTAL frequency (typically 30 MHz).

Default API setting for modulation deviation resolution is double the typical value specified.

Output power is dependent on matching components and board layout.

Table 4.33. EZRadioPro Transmitter AC Electrical Characteristics

Parameter Test Condition
850 — 1050 MHz
350 — 525 MHz
TX Frequency Range Frx
284 — 350 MHz
142 — 175 MHz
(G)FSK Data Rate DREsk 0.1 — 500 kbps
4(G)FSK Data Rate DR4Fsk 0.2 — 1000 kbps
OOK Data Rate DRook 0.1 — 120 kbps
Afge0 850-1050 MHz — 1.5 — MHz
Afso5 420-525 MHz — 750 — kHz
Modulation Deviation Range Afg00 350—420 MHz — 600 — kHz
Af3s0 283-350 MHz — 500 — kHz
Afq75 142—-175 MHz — 250 — kHz
FrES-1050 850-1050 MHz — 28.6 — Hz
FrES-525 420-525 MHz — 14.3 — Hz
:\illozdulation Deviation Resolu- FRES.420 350-420 MHz . 114 . Hz
FrES-350 283-350 MHz — 9.5 — Hz
FrEs-175 142—-175 MHz — 4.7 — Hz
Typical Output Power Range Ptxe3 Typical Output Power Range at 3.3 -20 — +20 dBm
(R63) V with Class E mtch optimized for
best PA efficiency
Typical Output Power Range Ptxs1 Typical Output Power Range at 3.3 -40 +16 dBm
(R61) V with Class E mtch optimized for
best PA efficiency
Typical Output Power Range PTxs0 Typical Output Power Range at 3.3 -20 — +12.5 dBm
(R60) V with Class E mtch optimized for
best PA efficiency
Typical Output Power Range PTtxes Typical Output Power Range at 3.3 -20 — +20 dBm
(R68) V with Class E mtch optimized for
best PA efficiency
Typical Output Power Range Ptxe9 Typical Output Power Range at 3.3 -20 — +20 dBm
(R69) V with Class E mtch optimized for
best PA efficiency
Typical Output Power Range Typical Output Power Range at 3.3 -20 — +12.5 dBm
(R67) Prxe7 V with Class E mtch optimized for

best PA efficiency
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Parameter Symbol Test Condition Min Typ Max Unit
Output Power Variation (R63, At 20 dBm PA power setting, 915 19 20 21 dBm
R68, R69) MHz, Class E match, 3.3V, 25 °C
Output Power Variation (R60, At 10 dBm PA power setting, 915 9 10 11 dBm
R67) MHz, Class E match, 3.3V, 25 °C
Output Power Variation (R63, At 20 dBm PA power setting, 169 18.5 20 21 dBm
R68) MHz, Square Wave match, 3.3 V, 25

°C
Output Power Variation (R60, At 10 dBm PA power setting, 169 9.5 10 10.5 dBm
R67) MHz, Square Wave match, 3.3 V, 25

°C
TX RF Output Steps APRr out | Using switched current match within — 0.25 0.4 dB

6 dB of max power
TX RF Output Level Variation | APRr TEMP —40to +85 °C — 2.3 3 dB
vs. Temperature
TX RF Output Level Variation AP- Measured across 902-928 MHz — 0.6 1.7 dB
vs. Frequency RFEREQ
Transmit Modulation Filtering BxT Gaussian Filtering Bandwith Time — 0.5 —
Product

4.15.5 EZRadioPRO (R6x) Radio Auxillary Block Specifications

Microcontroller clock frequency tested in production at 1 MHz, 30 MHz, 32 MHz, and 32.768 kHz. Other frequencies tested by bench

characterization.

XTAL Range tested in production using an external clock source (similar to using a TCXO).

Table 4.34. EZRadioPro Auxiliary Block Specifications

Parameter Symbol Test Condition Min Typ Max Unit
XTAL Range XTALRANG 25 - 32 MHz
E
30 MHz XTAL Start-Up Time t3om Using XTAL and board layout in ref- - 300 - usS
erence design. Start-up time will vary
with XTAL type and board layout.

30 MHz XTAL Cap Resolution | 30MRgs - 70 - fF
32 kHz XTAL Start-Up Time 3ok - 2 - sec
32 kHz Accuracy using Inter- | 32KRCRgs — 2500 - ppm
nal RC Oscillator

POR Reset Time tpor — — 6 ms
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4.15.6 EZRadio (R55) DC Electrical Characteristics

Table 4.35. EZRadio DC Characteristics

Parameter Symbol Test Condition Min Typ Max Unit
Ishutdown RC Oscillator, Main Digital Regula- — 30 — nA
tor, and Low Power Digital Regulator
OFF
Power Saving Modes Istandby Register values maintained — 40 — nA
IReady Crystal Oscillator and Main Digital - 1.8 — mA
Regulator ON, all other blocks OFF
ISpiActive SPI active state - 15 - mA
ITuneRX RX Tune - 6.8 - mA
TUNE Mode Current
TuneTx TX Tune - 71 — mA
RX Mode Current IrRx Measured at 40 kbps, 20 kHz devia- - 10.9 - mA
tion, 315 MHz
+10 dBm output power, measured on - 19 - mA
direct tie RF evaluation board at 868
MHz
TX Mode Current ITx
+13 dBm output power, measured on - 24 - mA
direct tie RF evaluation board at 868
MHz
4.15.7 EZRadio (R55) Synthesizer AC Electrical Characteristics
Table 4.36. EZRadio Synthensizer
Parameter Symbol Test Condition Min Typ Max Unit
284 - 350 MHz
Synthesizer Frequency Range Fsyn 350 — 525 MHz
850 - 960 MHz
FRES_QGO 850-960 MHz - 114.4 - Hz
Synthesizer Frequency Reso-
|u3t’ion quency Fres.szs | 420-525 MHz - 57.2 - Hz
Fres-350 |283-350 MHz — 38.1 — Hz
AF =10 kHz, 915 MHz — 100 — dBc/Hz
AF =100 kHz, 915 MHz — 102.1 — dBc/Hz
Phase Noise L )
AF =1 MHz, 915 MHz — 123.5 — dBc/Hz
AF =10 MHz, 915 MHz - 136.6 — dBc/Hz
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4.15.8 EZRadio (R55) Receiver AC Electrical Characteristics

Table 4.37. EZRadio Receiver AC Electrical Characteristics

Parameter Symbol Test Condition Min Typ Max Unit
284 — 350 MHz
RX Frequency Range Frx 350 — 525 MHz
850 - 960 MHz
PrX 2 (BER < 0.1%) (2.4 kbps, GFSK, BT - -115 — dBm
= 0.5, Af = £30 kHz, 114 kHz RX
BW)
p (BER < 0.1%) (40 kbps, GFSK, BT = - -107.6 — dBm
RX_40 | 0.5, af = +25 kHz, 114 kHz RX BW)
I Prx 128 | (BER <0.1%) (128 kbps, GFSK, BT — -102.4 - dBm
RX Sensitivity 915 MHz = 0.5, Af = £70 kHz, 305 kHz RX
BW)
(BER < 0.1%, 1 kbps, 185 kHz Rx — -113.5 - dBm
BW, OOK, PN15 data)
Prx_ook
(BER < 0.1%, 40 kbps, 185 kHz BW, — -102.7 - dBm
OOK, PN15 data)
RX Sensitivity 434 MHz PrX 2 (BER < 0.1%) (2.4 kbps, GFSK, BT - -116 — dBm
= 0.5, DF = £30 kHz, 114 kHz Rx
BW)
Prx 40 | (BER <0.1%) (40 kbps, GFSK, BT = - -108 — dBm
0.5, DF = +25 kHz, 114 kHz Rx BW)
Prx 128 | (BER <0.1%) (128 kbps, GFSK, BT - -103 — dBm
= 0.5, DF = 70 kHz, 305 kHz Rx
BW)
Prx_ook (BER < 0.1%, 1 kbps, 185 kHz Rx - -113 - dBm
BW, OOK, PN15 data)
(BER < 0.1%, 40 kbps, 185 kHz BW, — -102 - dBm
OOK, PN15 data)
RX Channel Bandwidth BW 40 — 850 kHz
RSSI Resolution RESRss| Valid from -110 dBm to -90 dBm — 0.5 — dB
+1-Ch Offset Selectivity CllycH Desired Ref Signal 3 dB above sen- - -50 - dB
sitivity, BER, <0.1%. Interferer is CW
and desired is modulated with 1.2
kbps AF = 5.2 kHz GFSK with BT =
0.5, RX channel BW = 58 kHz, chan-
nel spacing = 100 kHz
+2-Ch Offset Selectivity Cllo.cH — -56 - dB
Blocking 200 kHz-1 MHz 200Kg_ock | Desired Ref Signal 3 dB above sen- — -56 - dB
sitivity, BER, <0.1%. Interferer is CW
and desired is modulated with 1.2
kbps AF = 5.2 kHz GFSK with BT =
0.5, RX channel BW =58 kHz
Blocking 1 MHz Offset 1MBLocK — -71 — dB
Blocking 8 MHz Offset 8MgLock - -71 - dB
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Parameter Test Condition
Image Rejection IMRey Rejection at the image frequency IF - 40 - dB
=468 kHz
Note:
1. BER sensitivity measure using GPIO3 for data and GPIO1 for data clock. Use of other GPIO pins could result in degraded sensi-
tivity.

2.When in HFXO mode sensitivity will degrade at multiples of HFXO crystal frequency. Values in data sheet do not include spurious
channel values.

4.15.9 EZRadio (R55) Transmitter AC Electrical Characteristics

The maximum data rate is dependent on the XTAL frequency and is calculated as per the formula: Maximum Symbol Rate = Fxtal/60,
where Fxtal is the XTAL frequency (typically 30 MHz).

Conducted measurements based on RF evaluation board. Output power and emissions specifications are dependent on transmit fre-
quency, matching components, and board layout.

Table 4.38. EZRadio Transmitter AC Electrical Characteristics

Parameter Symbol Test Condition Min Typ Max Unit
284 - 350 MHz
TX Frequency Range Frx 350 — 525 MHz
850 — 960 MHz
(G)FSK Data Rate DREsk 1.0 - 500 kbps
OOK Data Rate DRook 0.5 - 120 kbps
Afgeo 850-960 MHz — — 500 kHz
Modulation Deviation Range Afgo5 350-525 MHz - — 500 kHz
Af3s0 284-350 MHz - - 500 kHz
FRES-QGO 850-960 MHz - 114.4 - Hz
Modulation Deviation Resolu- | | RES-525 420-525 MHz B 57.2 B Hz
tion FRrES-420 350-420 MHz - 456 - Hz
FrES-350 284-350 MHz - 38.1 - Hz
Output Power Range Prx Measured at 434 MHz, 3.3 V, Class -20 - +13 dBm
E match
TX RF Output Steps APRg out | Using switched current match within — 0.25 — dB
6 dB of max power
TX RF Output Level Variation | APRg TEMP -40 to +85 °C - 2.3 - dB
vs. Temperature
TX RF Output Level Variation AP- Measured across 902-928 MHz - 0.6 - dB
vs. Frequency RFEREQ
Transmit Modulation Filtering BxT Gaussian Filtering Bandwith Time - 0.5 -
Product
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4.15.10 EZRadio (R55) Radio Auxiliary Block Specifications
XTAL Range tested in production using an external clock source (similar to using a TCXO).

Microcontroller clock frequency tested in production at 1 MHz, 30 MHz, 32 MHz, and 32.768 kHz. Other frequencies tested by bench

characterization.
Table 4.39. EZRadio Auxilliary Block Specifications
Parameter Symbol Test Condition Min Typ Max Unit
XTAL Range XTALRANG 25 32 MHz
E
30 MHz XTAL Start-Up Time t3om Using XTAL and board layout in ref- — 300 - us
erence design. Start-up time will vary
with XTAL type and board layout.

30 MHz XTAL Cap Resolution | 30MgRgs - 70 - Ff
POR Reset Time tpor — — 6 ms
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4.15.11 Radio Digital I/O Specification
6.7 ns is typical for GPIOQ rise time.
Assuming Vpp = 3.3 V, drive strength is specified at Vgoy (min) = 2.64 V and Vol(max) = 0.66 V at room temperature.

2.4 ns is typical for GPIOO fall time.

Table 4.40. EZRadio/Pro Digital /O Specification

Parameter Symbol Test Condition Min Typ Max Unit
Rise Time TRISE 0.1 x Vpp t0 0.9 x Vpp, C_ = 10 pF, - 2.3 - ns
DRV<1:0>=LL
Fall Time TFALL 0.9 x VDD to 0.1 x VDDa CL =10 pF, - 2 - ns
DRV<1:0> = LL
Input Capacitance CiNn - 2 - pF
Logic High Level Input Volt- ViH VDbD_RF X - - \%
age 0.7
Logic Low Level Input Volt- ViU — - Vbp_RF X \%
age 0.3
Input Current IIN 0<V|n< VDD -1 - 1 uA
Input Current If Pullup is Ac- NP ViL=0V 1 - 4 uA
tivated
lomaxLL DRV[1:0] = LL — 6.66 — mA
Drive Strength for Output lomaxLH DRV[1:0] = LH B 5.03 - mA
Low Level3 lomaxHL DRV[1:0] = HL - 3.16 - mA
lomaxHH DRV[1:0] = HH — 1.13 — mA
lomaxLL DRVI[1:0] = LL - 5.75 - mA
Drive Strength for Output lomaxLH DRV[1:0] = LH - 4.37 - mA
High Level3 lomaxHL DRV[1:0] = HL - 2.73 - mA
lomaxHH DRV[1:0] = HH - 0.96 - mA
lomaxLL DRVI[1:0] = LL - 2.53 - mA
Drive Strength for Output lomaxLH DRV[1:0] = LH - 221 - mA
High Level for GPIO3 lomaxHL DRV[1:0] = HL _ 17 _ mA
lomaxHH DRVI[1:0] = HH - 0.80 - mA
Logic High Level Output VoH DRV[1:0] = HL VDbD_RF X - — \Y
Voltage 0.8
Logic Low Level Output Volt- VoL DRV[1:0] = HL — - Vbp_RF X \%
age 0.2
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4.16 Digital Peripherals

Table 4.41. Digital Peripherals

Parameter Symbol Test Condition Min Typ Max Unit
USART current lusart | USART idle current, clock enabled — 7.5 — WA/MHz
LEUART current ILeuarT | LEUART idle current, clock enabled — 150 — nA
12C current lioc I12C idle current, clock enabled — 6.25 — WA/MHz
TIMER current Iver | TIMER_O idle current, clock enabled — 8.75 — WA/MHz
PCNT current IpeNT PCNT idle current, clock enabled — 100 — nA
RTC current IRTC RTC idle current, clock enabled — 100 — nA
AES current IAES AES idle current, clock enabled — 2.5 — WA/MHZz
GPIO current lepPio GPIO idle current, clock enabled — 5.31 — WA/MHz
PRS current IPRs PRS idle current — 2.81 — WA/MHz
DMA current IomMA Clock enable — 8.12 — WA/MHZz
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5. Pinout and Package

Note: Please refer to the application note AN0002: EFM32 Hardware Design Considerations for guidelines on designing Printed Circuit
Boards (PCB's) for the EZR32HG220.

5.1 Pinout

The EZR32HG220 pinout is shown in below. Alternate locations are denoted by "#" followed by the location number (Multiple locations
on the same pin are split with "/"). Alternate locations can be configured in the LOCATION bitfield in the *_ROUTE register in the mod-
ule in question.

w o
|
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n<rm-—o o |
L e I B o B @) B e o B O I am B o (o i Tp |
Pin 1 index gzgzgzegsaseee
0N~ OIS MmN o © I~
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PFOI 1 36 : PD4
PF1I 2 35 : AVDD 0
PF2I 3 34 ! I0VDD 3
PF3I 4 33 | PB14
PF4I 5 32 ! PB13
IOvVDD 5 I 6 Pin 0 31 : AVDD 1
pE]_@I 7 VSS 30 ] PB11
PE11I 8 29 : RESETn
PE12 |~ 9 28 PB8
PE13 10 =) PB7
pA@I 11 26 ! GPIO1
PA1 12 25 GPIOO
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Figure 5.1. Pinout (top view, not to scale)
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5.2 Pin Descriptions

QFN48 Pin# and Name

Table 5.1. Device Pinout

Pin Alternate Functionality / Description

:i" Pin Name Timers Communication
0 VSS Ground.
1 PFO TIMO_CCO #5 LEUO_TX #;3;3 12C0_SDA | pgg sweLk #0
LEUO_RX #3 12C0_SCL DBG_SWDIO #0
2 PF1 TIMO_CC1 #5 45 GPIO_EM4WU3
CMU_CLKO #3
3 PF2 Tm\;)ECc%o#%s LEUO_TX #4 PRS_CHO #3
- GPIO_EM4WU4
4 PF3 TIMO_CDTIO #5 PRS_CHO #1
5 PF4 TIMO_CDTI1 #5 PRS_CH1 #1
6 IOVDD_5 Digital 10 power supply 5.
7 PE10 TIM1_CCO #1 USO_TX #0 PRS_CH2 #2
8 PE11 TIM1_CC1 #1 USO_RX #0 PRS_CH3 #2
TIM1_CC2 #1 USO_RX #3 USO_CLK CMU_CLK1 #2
9 PE12 ADC0_CHO TIM2_CC1 #3 #0/6 12CO_SDA #6 PRS_CH1 #3
USO_TX #3 US0_CS PRS_CH2 #3
10 PE13 ADCO_CH1 TIM2_CC2 #3 #0/6 12C0_SCL #6 GPIO_EM4WUS
TIM0_GC1 #6 LEUO_RX #4 12C0_SDA | PRS_CHO #0 PRS_CH3
11 PAO TIMO_CCO #0/1/4 T 40 - 43 GPIO EM4WUO0
PCNTO_SOIN #4 -
TIMO_CCO #6 CMU_CLK1 #0
12 PAT TIMO_CC1 #0/1 12C0_SCL #0 PRS_CH1 #0
EZRadio peripheral crystal oscillator output. Connect to an external 26/30 MHz crystal or leave floating if
13 XOuT - L )
driving the XOUT pin with an external signal source.
EZRadio peripheral crystal oscillator input. Connect to an external 26/30 MHz crystal or to an external
14 XIN clock source. If using an external clock source with no crystal, dc coupling with a nominal 0.8 VDC level is
recommended with a minimum ac amplitude of 700 mVpp. Refer to AN417 for more details about using
an external clock source.
15 GPIO2 General Purpose Digital 1/0 for the radio. May be configured to perform various EZRadio functions, in-
cluding Clock Output, FIFO Status, POR, Wake-up Timer, TRSW, AntDiversity control, etc.
16 GPIO3 General Purpose Digital 1/0 for the radio. May be configured to perform various EZRadio functions, in-
cluding Clock Output, FIFO Status, POR, Wake-up Timer, TRSW, AntDiversity control, etc.
17 DNC Do not connect.
18 RXP Differential RF Input Pin of the LNA. See application schematic for example matching network.
19 RXN Differential RF Input Pin of the LNA. See application schematic for example matching network.
Transmit Output Pin. +13 dBm for EZR32HG220FXXR55, R60, R67 and R69, +16 dBm for
20 TX_13/16/20 EZR32HG220FXXR61, and +20 dBm for EZR32HG220FXXR63 and R68 variants. The PA output is an
open-drain connection, so the L-C match must supply VDD (+3.3 VDC nominal) to this pin.
21 GND/DualTX_20 |+20 dBm for EZR32HG220FXXR69 variant.
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QFN48 Pin# and Name

Pin Alternate Functionality / Description

#Pi" Pin Name Timers Communication
+1.8 to +3.6 V Supply Voltage Input to Internal Regulators for the Radio. The recommended VDD supply
22 RFVDD_2 .
- voltage is +3.3 V.
23 TXRAMP Programmable Bias Output with Ramp Capability for External FET PA.
+1.8 to +3.6 V Supply Voltage Input to Internal Regulators for the Radio. The recommended VDD supply
24 RFVDD_1 .
voltage is +3.3 V.
o5 GPI00 General Purpose Digital 1/O for the radio. May be configured to perform various EZRadio functions, in-
cluding Clock Output, FIFO Status, POR, Wake-up Timer, TRSW, AntDiversity control, etc.
26 GPIO1 General Purpose Digital 1/0 for the radio. May be configured to perform various EZRadio functions, in-
cluding Clock Output, FIFO Status, POR, Wake-up Timer, TRSW, AntDiversity control, etc.
27 PB7 LFXTAL_P TIM1_CCO #3 USO_TX #4
28 PB8 LFXTAL_N TIM1_CC1 #3 USO_RX #4
Reset input, active low.To apply an external reset source to this pin, it is required to only drive this pin low
29 RESETn . . .
during reset, and let the internal pull-up ensure that reset is released.
TIM1_CC2 #3
30 PB11 IDACO_OUT PCNTO_ S1IN #4 CMU_CLK1 #3
31 AVDD_1 Analog power supply 1.
USO_CLK #4/5
32 PB13 HFXTAL_P LEGO_TX #1
33 PB14 HFXTAL_N USo_cs #1/15 LEUO_RX
34 IOVDD_3 Digital 10 power supply 3.
35 AVDD 0 Analog power supply 0.
36 PD4 ADCO_CH4 LEUO_TX #0
37 PD5 ADCO_CH5 LEUO_RX #0
TIM1_CCO #4 USRF1_RX #2
38 PD6 ADCO_CH®6 PCNTO_SOIN #3 12C0_SDA #1 BOOT_RX
TIM1_CC1 #4 USRF1_TX #2 CMU_CLKO #2
39 PD7 ADCO_CH7 PCNTO_S1IN #3 12C0_SCL #1 BOOT_TX
40 VDD_DREG Power supply for on-chip voltage regulator.
41 DECOUPLE D(lecoyple output for on-chip voltage regulator. An external capacitance of size CpecoupLg is required at
this pin.
42 PC8 TIM2_CCO #2 USO0_CS #2
43 PC9 TIM2_CC1 #2 USO_CLK #2 GPIO_EM4WU2
44 PC10 TIM2_CC2 #2 USO_RX #2
45 PC11 USO_TX #2
TIMO_CDTIO #1/6
TIM1_CCO #0
46 PC13 TIM1_CC2 #4
PCNTO_SOIN #0
TIMO_CDTI1 #1/6
47 PC14 TIM1_CC1 #0 US0_CS i?’SLEUO—TX PRS_CHO #2
PCNTO_S1IN #0
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QFN48 Pin# and Name Pin Alternate Functionality / Description

Pin

4 Pin Name Timers Communication

TIMO_CDTI2 #1/6 USO_CLK #3 LEUO_RX

48 PC15 TIM1_CC2 #0 45

PRS_CH1 #2
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5.3 Alternate Functionality Pinout

A wide selection of alternate functionality is available for multiplexing to various pins. This is shown in the table. The table shows the
name of the alternate functionality in the first column, followed by columns showing the possible LOCATION bitfield settings.

Note: Some functionality, such as analog interfaces, do no have alternate settings or a LOCATION bitfield. In these cases, the pinout is
shown in the column corresponding to the LOCATION 0.

Table 5.2. Alternate Functionality Overview

Alternate LOCATION

Functionality Description

Analog to digital converter ADCO, input channel

ADCO_CHO PE12
number 0.
ADCO_CH1 PE13 Analog to digital converter ADCO, input channel
number 1.
ADCO CH4 PD4 Analog to digital converter ADCO, input channel
- number 4.
ADCO CH5 PD5 Analog to digital converter ADCO, input channel
- number 5.
ADCO CH6 PD6 Analog to digital converter ADCO, input channel
- number 6.
ADCO_CH7 PD7 Analog to digital converter ADCO, input channel
number 7.
BOOT_RX PD6 Bootloader RX.
BOOT_TX PD7 Bootloader TX.
CMU_CLKO PD7 PF2 Clock Management Unit, clock output number 0.
CMU_CLK1 PA1 PE12 |PB11 Clock Management Unit, clock output number 1.

Debug-interface Serial Wire clock input.

DBG_SWCLK PFO Note that this function is enabled to pin out of reset,

and has a built-in pull down.

Debug-interface Serial Wire data input / output.

DBG_SWDIO PF1 Note that this function is enabled to pin out of reset,

and has a built-in pull up.

GPIO_EM4WUO | PAO Pin can be used to wake the system up from EM4
GPIO_EM4WU2 | PC9 Pin can be used to wake the system up from EM4
GPIO_EM4WU3 | PF1 Pin can be used to wake the system up from EM4
GPIO_EM4WU4 | PF2 Pin can be used to wake the system up from EM4
GPIO_EM4WU5 |PE13 Pin can be used to wake the system up from EM4
i aueney et negetue in. Ao used s
HFXTAL_P PB13 High Frequency Crystal positive pin.

12C0_SCL PA1 PD7 PF1 PE13 |12CO0 Serial Clock Line input / output.

12C0_SDA PAO PD6 PFO PE12 |12CO0 Serial Data input / output.

IDACO_OUT PB11 IDACO output.
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Alternate LOCATION
Functionality Description
LEUO_RX PD5 PB14 PF1 PAO PC15 LEUARTO Receive input.
LeoTX  |PD4  PBI3 PFO.PF2|PC14 out i half duplex communicaton.
Low Frequency Crystal (typically 32.768 kHz) nega-
LFXTAL_N PB8 tive pin. Also used as an optional external clock in-
put pin.
LFXTAL_P PB7 hg;vpl?rquency Crystal (typically 32.768 kHz) posi-
PCNTO_SOIN PC13 PD6 PAO Pulse Counter PCNTO input number 0.
PCNTO_S1IN PC14 PD7 PB11 Pulse Counter PCNTO input number 1.
PRS_CHO PAO PF3 PC14 |PF2 Peripheral Reflex System PRS, channel 0.
PRS_CH1 PA1 PF4 PC15 |PE12 Peripheral Reflex System PRS, channel 1.
PRS_CH2 PE10 |PE13 Peripheral Reflex System PRS, channel 2.
PRS_CH3 PE11 | PAO Peripheral Reflex System PRS, channel 3.
TIMO_CCO PAO PAO PAO PFO PA1 Timer 0 Capture Compare input / output channel 0.
TIMO_CCA1 PA1 PA1 PF1 PAO Timer 0 Capture Compare input / output channel 1.
TIMO_CC2 PF2 PF2 Timer 0 Capture Compare input / output channel 2.
TIMO_CDTIO PC13 PF3 PC13 '(I)'imer 0 Complimentary Deat Time Insertion channel
TIMO_CDTI1 PC14 PF4 PC14 ]’imer 0 Complimentary Deat Time Insertion channel
TIMO_CDTI2 PC15 PC15 ;imer 0 Complimentary Deat Time Insertion channel
TIM1_CCO PC13 |PE10 PB7 PD6 Timer 1 Capture Compare input / output channel 0.
TIM1_CCA1 PC14 |PE11 PB8 PD7 Timer 1 Capture Compare input / output channel 1.
TIM1_CC2 PC15 |PE12 PB11 |PC13 Timer 1 Capture Compare input / output channel 2.
TIM2_CCO PC8 PF2 Timer 2 Capture Compare input / output channel 0.
TIM2_CCA1 PC9 PE12 Timer 2 Capture Compare input / output channel 1.
TIM2_CC2 PC10 |PE13 Timer 2 Capture Compare input / output channel 2.
USO0_CLK PE12 PC9 PC15 |PB13 |PB13 |PE12 |USARTO clock input/ output.
Uso_Cs PE13 PC8 PC14 |PB14 |PB14 |PE13 |USARTO chip selectinput/ output.
USARTO Asynchronous Receive.
US0_RX PE11 PC10 |PE12 |PB8 USARTO Synchronous mode Master Input / Slave
Output (MISO).
USARTO Asynchronous Transmit.Also used as re-
ceive input in half duplex communication.
USo_TX PE10 PC11 |PE13 |PB7
USARTO Synchronous mode Master Output / Slave
Input (MOSI).
USARTRF1 Asynchronous Receive.
USRF1_RX PD6 USARTRF1 Synchronous mode Master Input /
Slave Output (MISO).
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Alternate LOCATION

Functionality 3 Description

USARTRF1 Asynchronous Transmit.Also used as

receive input in half duplex communication.
USRF1_TX PD7

USARTRF1 Synchronous mode Master Output /
Slave Input (MOSI).

5.4 GPIO Pinout Overview

The specific GPIO pins available in EZR32HG220 are shown in the GPIO pinout table. Each GPIO port is organized as 16-bit ports
indicated by letters A through F, and the individual pin on this port in indicated by a number from 15 down to 0.

Table 5.3. GPIO Pinout

Pin Pin Pin Pin Pin9 Pin8 Pin7 Pin6 Pin5 Pin4 Pin3 Pin2 Pin1 Pin0
15 14 13 10
Port A — - -] - = =] = = =] = =] =] =1 = |pPat]|Pnao
Port B — |PB14|PB13| — |PB11 — | — |PB8|PB7 | — | — | — | — | — | — | —
PotC |PC15|PC14 | PC13| — |PC11 PC10| PCO |PC8 | — | — | — | — | — | — | — | —
Port D - -l -] =] = — | — | — |PD7|PD6 |PD5|PD4| — | — | — | —
Port E — | — |PE13|PE12|PEM1 PE1O| — | — | — | — | — | — | — | — | — | —
Port F - - -] | -] | = | — | — | — | — | PF4 | PF3 | PF2 | PF1 | PFO
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5.5 QFN48 Package
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Figure 5.2. QFN48

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 the JEDEC Solid State Outline MO-220, Variation VKKD-4.
4.Recommended card reflow profile is per the JEDEC/IPC J-STD-020 specification for Small Body Components.
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Table 5.4. QFN48 (Dimensions in mm)

Dimension MIN NOM MAX
A 0.80 0.85 0.90
A1 0.00 0.035 0.05
A2 - 0.65 0.67
A3 0.203 REF
b 0.20 0.25 0.30
D 6.90 7.00 7.10
E 6.90 7.00 7.10
J 5.55 5.65 5.75
K 5.55 5.65 5.75
e 0.50 BSC
L 0.35 0.40 0.45
aaa 0.10
bbb 0.10
cce 0.08
ddd 0.10
eee 0.10

The QFN48 Package uses Matte Tin plated leadframe. All EZR32 packages are RoHS compliant and free of Bromine (Br) and Antimo-

ny (Sb).

For additional Quality and Environmental information, please see: http://www.silabs.com/support/quality/pages/default.aspx
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6. PCB Layout and Soldering

6.1 Recommended PCB Layout
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Figure 6.1. PCB Land Pattern
Table 6.1. PCB Land Pattern Dimensions (Dimensions in mm)

Dimension MIN MAX
C1 6.05 6.25
C2 6.05 6.25

E 0.50 BSC

X1 0.17 0.37
X2 5.65 5.85
Y1 0.69 0.89
Y2 5.65 5.85
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PCB Layout and Soldering

Dimension MIN MAX

Note:

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

2. This Land Pattern Design is based on the IPC-7351 guidelines.

Solder Mask Design
1. 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.

Stencil Design
1. A stainless steel, laser-cut and electro-polished stencil with trapezoidal walls should be used to assure good solder paste release.
2. The stencil thickness should be 0.125 mm (5 mils).
3. The ratio of stencil aperture to land pad size should be 1:1 for all perimeter pads.
4. A 4x4 array of 1.1 mm square openings on 1.3 mm pitch should be used for the center ground pad.

Card Assembly
1.A No-Clean, Type-3 solder paste is recommended.
2. The recommended card reflow profile is per the JEDEC/IPC J-STD-020 specification for Small Body Components.

6.2 Soldering Information

The latest IPC/JEDEC J-STD-020 recommendations for Pb-Free reflow soldering should be followed.
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silabs.com | Smart. Connected. Energy-friendly.
Downloaded from Arrow.com.



http://www.arrow.com

EZR32HG220 Data Sheet

7. Top Marking

The top marking is illustrated and explained below.

CPPPRERPEPP
AMTTTTTT

Mark Method: Laser
Logo Size: Top center
Font Size: 0.71 mm

Left-Justified

Line 1 Marking:

EZR32

Line 2 Marking:

PPPPPPPPPP = Part Number
* PPy HG = Happy Gecko
+ P3P4Ps5: 220 (non USB)
* PgP7: Flash Size
« FD=32
- FE=64

.

.

.

* PgPg: Radio

* P40: Temperature Range

55 = EZRadio +13 dBm, -116 sensitivity

60 = EZRadioPRO +13 dBm, -126 sensitivity

61 = EZRadioPRO +16 dBm, -126 sensitivity

63 = EZRadioPRO +20 dBm, -126 sensitivity

67 = EZRadioPRO +13 dBm, -133 sensitivity

68 = EZRadioPRO +20 dBm, -133 sensitivity

69 = EZRadioPRO +13 & 20 dBm, -133 sensitivity

G=-40—85°C

Line 3 Marking:

YY = Year

Assigned by the Assembly House.

WW = Work Week

Corresponds to the year and work week of the mold
date.

TTTTTT = Mfg Code

Manufacturing Code from the Assembly Purchase Order
from assembly PO.
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Revision History

8.

Revision History

Revision 1.0
* Add R69 content

Revision 0.4

Removed content currently documented the RFI database:
» Environmental Table from the Electrical Specifications chapter
» Moisture Sensitivity Level in the Soldering Information section

Revision 0.3

Updated Current Consumption table
Updated Power Management table
Revised text describing LFXO Oscillator: “energyAware Designer” to “Configurator tool”

Updated HFXO oscillator table, fHXFO parameter changed: “Supported nominal crystal Frequency” to “Supported frequency, any

mode”.

Updated LFRCO table
Updated HFRCO table
Updated AUXHFRCO table
Updated USHFRCO table
Updated ADC table

Revision 0.2

Initial Release
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Disclaimer

Silicon Laboratories intends to provide customers with the latest, accurate, and in-depth documentation of all peripherals and modules available for system and software implementers using
or intending to use the Silicon Laboratories products. Characterization data, available modules and peripherals, memory sizes and memory addresses refer to each specific device, and
"Typical" parameters provided can and do vary in different applications. Application examples described herein are for illustrative purposes only. Silicon Laboratories reserves the right to
make changes without further notice and limitation to product information, specifications, and descriptions herein, and does not give warranties as to the accuracy or completeness of the
included information. Silicon Laboratories shall have no liability for the consequences of use of the information supplied herein. This document does not imply or express copyright licenses
granted hereunder to design or fabricate any integrated circuits. The products are not designed or authorized to be used within any Life Support System without the specific written consent
of Silicon Laboratories. A "Life Support System" is any product or system intended to support or sustain life and/or health, which, if it fails, can be reasonably expected to result in significant
personal injury or death. Silicon Laboratories products are not designed or authorized for military applications. Silicon Laboratories products shall under no circumstances be used in
weapons of mass destruction including (but not limited to) nuclear, biological or chemical weapons, or missiles capable of delivering such weapons.

Trademark Information

Silicon Laboratories Inc.® , Silicon Laboratories®, Silicon Labs®, SiLabs® and the Silicon Labs logo®, Bluegiga®, Bluegiga Logo®, Clockbuilder®, CMEMS®, DSPLL®, EFM®, EFM32®,
EFR, Ember®, Energy Micro, Energy Micro logo and combinations thereof, "the world’s most energy friendly microcontrollers", Ember®, EZLink®, EZRadio®, EZRadioPRO®, Gecko®,
ISOmodem®, Precision32®, ProSLIC®, Simplicity Studio®, SiPHY®, Telegesis, the Telegesis Logo®, USBXpress® and others are trademarks or registered trademarks of Silicon Laborato-
ries Inc. ARM, CORTEX, Cortex-M3 and THUMB are trademarks or registered trademarks of ARM Holdings. Keil is a registered trademark of ARM Limited. All other products or brand
names mentioned herein are trademarks of their respective holders.

®

Silicon Laboratories Inc.
400 West Cesar Chavez
Austin, TX 78701

USA

SILICON LABS http://lwww.silabs.com
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