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Welcome to Simplicity Studio

Everything you need to develop, research, and configure devices for loT applications.

Get Started

Select a connected device or search for a product by name to see available documentation, example projects, and demos.
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3.4.3 Push Buttons and LED

The kit has two user push button, marked BTNO and BNT1. They are connected directly to the EFR32FG23 and are debounced by RC
filters with a time constant of 1 ms. The logic state of each button is high while the button is not being pressed, and low when the button
is pressed. The button connections are shown in the figure below.

The kit also features one yellow LED, marked LEDO. The LED is controlled by a GPIO pin on the EFR32FG23 in an active-high configu-
ration. The LED connection is shown in the figure below.

BUTTONO
BUTTON1 ﬂ : @
LEDO User Buttons

& LED

Figure 3.5. Buttons and LED
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GPIO Init (pin)
«
Pin settings Pin settings
v SL_EMLIB_GPIO_INIT_PIN Pin mode

Push-pull output -

pout

SL_EMLIB_GPIO_INIT_PIN

Selected Module

PBO02 (LED) -

Port Pin
Custom Pin Name

LED

RiT view source B n] 7 2 4 7= 14015 5

22 /[ <gpioModeWiredAndAlternateFilter=> Open-drain output with filter (alternate)
23 // <gpioModeWiredAndAlternatePullUp=> Open-drain output with pull-up (alternate)

24 /[ <gpioModeWiredAndAlternatePullUpFilter=> Open-drain output with pull-up and flilter (alternat

25
26
27

// <i> Default: gpioModePushPull

#define SL EMLIB GPIO INIT PIN MODE gpioModePushPull

289 // <o SL_EMLIB_GPIO_INIT PIN DOUT> DOUT <@-1»

29
30
31
32
EE!

Y
35
36
37
38
39
48
a1

// <i> In push-pull mode: The drive direction for the pin
// <i> In input mode: Pull-up (1) or pull-down (@)

// <i> In open-source mode: Set to @ for the idle state
[/ <i> In open-drain mode: Set to 1 for the idle state
J// <i» Default: @

#define SL_EMLIB_GPIO_INIT_PIN_DOUT 1

// </h> end pin settings
// <<< end of configuration section >»>>

[/ <<< sl:start pin_tool >>>

42e// <gpioy SL_EMLIB_GPIO_INIT_PIN

43
a4
45
46
47
48
49

// $[GPIO_SL_EMLIB_GPIO_ INIT PIN]
#define SL_EMLIB GPIO INIT PIN_PORT gpioPortB
#define SL EMLIB_GPIO INIT PIN PIN 2

// [GPIO_SL_EMLIB GPIO INIT PIN]$

// <<< sl:end pin_tool >>>
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GPIO_PinModeSet(SL_EMLIB_GPIO_INIT_PIN_PORT, SL_EMLIB_GPIO_INIT_PIN_PIN, \
SL_EMLIB_GPIO_INIT_PIN_MODE, SL_EMLIB_GPIO_INIT_PIN_DOUT);
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9=int main(void)

J/ Initialize Silicon
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https://github.com/SiliconLabs/application_examples

3.4.1 Segment LCD

A 20-pin segment LCD is connected to the EFR32FG23's LCD peripheral. The LCD has 4 common lines and 10 segment lines, giving a
total of 40 segments. These lines are not shared on the breakout pads. Refer to the kit schematic for information on signals to seg-
ments mapping.

PC[9:8]
PA[4,0]
PC[7:4]

PC[1:0]

PD[5:2]

LCD_SEG[19:18]
LCD_SEG[10,8]
LCD_SEG[7:4]
LCD_SEG[1:0]

' ' B e’ B e’
P
G

[CD_SEG :>

LCD_COM[4:0]

LCD_COM :>

1uF

4x10 Segment LCD

PAG LCD_CP

EFR32FG23

<

Figure 3.3. Segment LCD

LCD T4 4%

3.4.2 Si7021 Relative Humidity and Temperature Sensor

The Si7021 I2C relative humidity and temperature sensor is a monolithic CMOS 1C integrating humidity and temperature sensor ele-
ments, an analog-to-digital converter, signal processing, calibration data, and an 12C interface. The patented use of industry-standard,
low-K polymeric dielectrics for sensing humidity enables the construction of low-power, monalithic CMOS Sensor ICs with low drift and
hysteresis, and excellent long term stability. The Si7021 offers an accurate, low-power, factory-calibrated digital solution ideal for meas-
uring humidity, dew-point, and temperature, in applications ranging from HVAC/R and asset tracking to industrial and consumer plat-
forms.

EFR32FG23

3

12C_SCL
12C_SDA

Temperature
& Humidity
Sensor

Figure 3.4. Si7021 Relative Humidity and Temperature Sensor

Although measures have been taken to thermally isolate the sensor from the board, temperature readings will be influenced when pow-
er is dissipated on the board. More accurate temperature measurements are achieved when powering the board with a battery or
through the Mini Simplicity connector as self-heating from the on-board LDO is eliminated and the on-board debugger is put in a low
power state.

TRV AL RS A B
AT LS NIRRT B AR 8 I 5K Si7021, A E RN 12C, BB R T
TS AHIHbE A 0x40, DA K S BUIR B il 5 A48 2

5. I°C Interface

The Si7021 communicates with the host controller over a digital 1°C interface. The 7-bit base slave address is
0x40.

Table 10. 12C Slave Address Byte

A6 A5 A4 A3 A2 A1 A0 RIW

1 0 0 0 0 0 0 0

Master I2C devices communicate with the Si7021 using a command structure. The commands are listed in the 12C
command table. Commands other than those documented below are undefined and should not be sent to the
device.

14
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5.1.2. Measuring Temperature

Each time a relative humidity measurement is made a temperature measurement is also made for the purposes of
temperature compensation of the relative humidity measurement. If the temperature value is required, it can be
read using command OxEO; this avoids having to perform a second temperature measurement. The measure
temperature commands OxE3 and OxF3 will perform a temperature measurement and return the measurement
value, command 0xEO does not perform a measurement but returns the temperature value measured during the
relative humidity measurement.

The checksum output is not available with the 0xE0O command.

Sequence to read temperature value from previous RH measurement

Slave Slave
S Address W | A OxEOQ A | Sr Address R A MS Byte

A| LSByte |NA| P

IR I R4

The results of the temperature measurement may be converted to temperature in degrees Celsius (°C) using the
following expression:

175.72*Temp_Code
65536

Temperature (°C) = —46.85

Where:
Temperature (°C) is the measured temperature value in °C

Temp_Code is the 16-bit word returned by the Si7021

A temperature measurement will always return XXXXXX00 in the LSB field.

BN
I2C PIN IFC &
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12CSPM settings 12CSPM settings
v SL_I2CSPM_SENSOR Reference clock frequency Speed mode
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