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4.  Useful Documents

For general information on the EZRadio ICs, see the following data sheets:

�„�� Si4355 Data Sheet
�„�� Si4455 Data Sheet
�„�� Si4012 Data Sheet

For detailed information on how to program the EZRadio ICs, refer to the following documents:

�„�� AN692: Si4355/4455 Programming Guide and Sample Codes
�„�� AN746: Si4012 Programming Guide
�„�� EZRadio API Documentation

Available Tools:

�„�� Silicon Laboratories IDE installer
�„�� WDS3 installer

For hardware design guidance, see the following application notes:

�„�� AN685: Layout Design Guide for the Si4455/4355 RF ICS
�„�� AN686: Antennas for the Si4455/4355 RF ICs
�„�� AN693: Si4455 Low-Power PA Matching

For detailed information on lab measurements and data sheet parameter verification, refer to the following
documents:

�„�� AN655: Range Test Application for the EZRadio and EZRadioPRO devices
�„�� AN796: Wireless Development Suite General Description
�„�� AN797: WDS User's Guide for EZRadio Devices

A complete CAD design pack of all development boards and other useful documents can be accessed via the
EZRadio web pages at www.silabs.com.
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5.  The Wireless Motherboard Hardware Platform

The wireless motherboard platform is a demo, evaluation, and development platform for EZRadioPRO radio ICs. It
consists of a wireless motherboard and interchangeable MCU and RF pico boards.

Figure 2. 8-Bit Wireless Motherboard Platform
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5.1.  The Wireless Motherboard 

Figure 3. Wireless Motherboard

The wireless motherboard contains four pushbuttons, four LEDs, and a buzzer, which function as simple user
interfaces. A graphical LCD displays menu items for range testing purposes, and a potentiometer demonstrates
the analog capabilities of the MCU. A switch supports the power options of the MCU’s built-in dc/dc converter.
Using the current measurement jumpers, current consumption can be measured separately either for the MCU, the
radio, or the peripherals. The motherboard contains test pins for all I/O pins of the MCU and for all digital pins of the
radio. In addition, there are SMA connectors for the GPIOs of the radio for connection of test equipment. A USB
communication interface as well as a built-in Silicon Labs USB-to-C2 debug adapter are integrated onto the board
so that the wireless motherboard (WMB) can be directly connected via USB to the PC for downloading and
debugging code on the MCU. There is also an interface connection for sensor modules. The MCU is also
connected to the RF pico board through a connector pair.
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5.2.  Power Scheme
The power source of the platform can be selected with the “SUPPLY SELECT” power supply selector switch on the
WMB board. If this switch is in the “USB” position, supply voltage is provided by the PC that is connected to the
“J16” mini USB connector. If this switch is in the “BAT” position, the supply voltage is provided by two AA batteries
in the battery holder on the bottom side of the board. If the “SUPPLY SELECT” switch is in the “EXT” position,
supply voltage is provided by an external power source through the “TP7” and “TP9” points.

Using the “MCU dc/dc” switch, the internal dc/dc converter of the C88051F930 MCU on the MCU pico board can
be activated if the connected pico board supports this function. If the switch is in the “OFF” position, the MCU’s dc/
dc converter is inactive, and the supply voltage is only determined by the state of the “SUPPLY SELECT” switch.

Positioning the switch to either “LDO (1.25 V)” or “1 CELL” position will turn on the MCU’s dc/dc converter by
connecting 1.25–1.5 V supply voltage to the VBAT pin and removing external power from the VDC pin. The MCU
will provide 1.9 V in the default setting on its VDC pin to all the other connected loads. Since this current is limited,
it may be necessary to disconnect or disable some loading part of the board. For further details, see the MCU data
sheet and the board schematic. The board schematic can be found in the EZRadioPRO Development Kit User's
Guide. A complete CAD design pack of the board is also available at www.silabs.com.

5.3.  RF Pico Board

Figure 4. RF Pico Board Top Side

The RF pico board is a radio module that contains an EZRadio radio IC, matching network, and an SMA connector
on the top side. These components (apart from the antenna connector) are covered by a metal shield for noise
reduction. The digital signals of the radio (SCLK, SDI, SDO, NSEL, SCL, SDA, VDD and GND) can be accessed
on test points at the edge of the board. The boards also have a factory-loaded board identification memory (EBID)
on the bottom side that contains data describing the board properties. Any RF Pico board can be connected to the
WMB via the unified RF Pico connector-pair on the bottom side of the board. Table 4 lists the connections between
the MCU and the radio or other peripherals.

Some GPIOs of the MCU has dual function. Primary functions are factory connected on the WMB. Secondary
functions can be connected by desoldering a 0  resistor that connects the primary function and soldering it into
the proper position to connect the secondary function. Secondary connections are listed in parenthesis in Table 4.

http://www.silabs.com
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Table 4. MCU, Radio, and Peripheral Connections

Si4x55 Pin Si4012 Pin Name RF Pico Board J1 WMB CON2 C51F930 Pin 0  Resistor

EP,1,6,9 2 GND 2 1,2,19,20 GND

7,8 5 VDD 1 17,18 VDD

12 NIRQ 10 7 P0.1

2 SDN 3 8 P2.3

16 NSEL 6 6 P1.4

13 SCLK 9 5 P1.0

15 SDI 7 3 P1.2

14 SDO 8 4 P1.1

10 GPIO_0 12 11 (P2.6) (R48)

11 GPIO_1 11 12 P1.3

19 GPIO_2 5 13 P2.5

20 GPIO_3 4 14 P2.4

10 SDA 3 9 P2.1 R26

9 SCL 4 10 P2.2 R97

7 NIRQ 6 7 P0.1

8 SDN 5 8 P2.3

SW1/LED1 P0.0 R90

SW2/LED2 P0.6

SW3/LED3 P0.2

SW4/LED4 P0.3

BUZZER P2.6 R49

TS_RX P0.4

TS_TX P0.5

LCD_A0 P1.6 R98

SPI0_SCK P1.5

SPI0_MISO P1.6

SPI0_MOSI P1.7

SPI0_NSSA 
(GLCD)

P2.0

VREF (P0.0) (R25)

IREF (P1.6) (R35)

POT_EN (P2.1) (R64)

POT (P2.2) (R51)

CS/INTb P2.4
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6.  Board Schematics

The complete design pack of all RF Pico boards and all WMBs can be found at www.silabs.com.
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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 must not 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 generally not intended 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, CMEMS®, EFM, EFM32, EFR, Energy Micro, Energy Micro logo and combinations 
thereof, "the world’s most energy friendly microcontrollers", Ember®, EZLink®, EZMac®, EZRadio®, EZRadioPRO®, DSPLL®, ISOmodem ®, Precision32®, ProSLIC®, SiPHY®, 
USBXpress® and others are trademarks or registered trademarks of Silicon Laboratories 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. 

http://www.silabs.com

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

Simplicity Studio
One-click access to MCU tools, 
documentation, software, source 
code libraries & more. Available 
for Windows, Mac and Linux!

www.silabs.com/simplicity

MCU Portfolio
www.silabs.com/mcu

SW/HW
www.silabs.com/simplicity

Quality
www.silabs.com/quality

Support and Community
community.silabs.com


