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C8051F990 SLIDER EVALUATION KIT USER’S GUIDE

1.  Kit Contents

The C8051F990 Slider Evaluation Kit contains the following items:

 C8051F990 Slider board (with pre-installed 3.0 V coin cell battery—CR2032)

 F990Slider-EK Quick Start Guide

For more detailed discussions on capacitive sensing best practice methods and firmware, please refer to the
following documents:

 AN367: Understanding Capacitive Sensing Signal to Noise Ratios and Setting Reliable Thresholds

 AN447: Printed Circuit Design Notes for Capacitive Sensing with the CS0 Module

2.  C8051F990 Slider Evaluation Kit Overview

The C8051F990 Slider Evaluation Kit demonstrates the system level possibilities that can be achieved with the
C8051F99x ultra low power capacitive sensing MCU. The result is a battery powered capacitive sensing solution
that has the following features:

 Low Power Wake-on-Slide—Allows the system to be designed without any mechanical components. The 
system wakes up when the user slides a finger across the slider. The system has a shelf life of over 5 years in 
this low power wake-on-slide mode. For more information on how the wake-on-slide feature achieves gesture 
recognition in a low-power system, see "3.5. Wake-on-Slide Firmware Functionality" on page 3.

  Slider Control—Allows multiple capacitive sensing pads to be bound together to form a slider control. The API 
performs all required calculations and notifies the application software of the finger position on the slider. The 
slider demo demonstrates this capability and has a runtime of over 120 hours at the maximum LED setting. 
Runtime is limited by LED current and can be increased by dimming the LED.

 Gesture Recognition—Events enable the ability to detect gestures, such as a “pinch”, on the slider. In this 
system, the “pinch” gesture is used to switch between different demonstration modes.

 Miniature Size—The C8051F990 MCU has a built in SmaRTClock oscillator (no crystal required) and is 
available in a 3x3 mm package. The sleep mode current is 300 nA and the active mode current is 150 µA/MHz.

 Battery Meter—Using the C8051F990’s 12-bit ADC, the system is able to measure the battery voltage and 
determine the remaining battery capacity.

 LED Dimmer—The system dynamically reduces LED power consumption by driving the LEDs with a PWM 
signal. Taking advantage of the fast 2 µs wake-up time, the MCU can efficiently wake up from sleep, adjust the 
state of the LED, and go back to sleep very efficiently. This allows a flicker-free, low power, LED dimming mode.

Figure 1. C8051F990 Slider Evaluation BoardNot 
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3.  C8051F990 Slider Evaluation Kit Demo

The C8051F990 Slider Evaluation Board is ready to use out of the box. Simply lay the board on a flat surface,
remove the paper tab to allow the battery to make contact with the battery holder, touch the A button on the left side
of the slider, and slowly slide your finger towards the B button on the right side of the slider. Once the system turns
on, the two LEDs corresponding to “Mode 0: Slider Demo” will flash four times indicating that the system is in slider
demo mode. The slider board has three modes: “Mode 0: Slider Demo”, “Mode 1: Battery Meter”, and “Mode 2:
Dimmer Demo”. The user may cycle through the modes by performing a “pinch” gesture. The slider may be
pinched by placing one finger on the A button and another finger on the B button then simultaneously sliding both
fingers towards the middle of the slider. 

3.1.  Mode 0: Slider Demo
In the slider demo, the LED will track finger position on the slider for a slowly moving finger. If the finger performs a
gliding motion across the slider, then the LED will continue moving in the direction of the glide. The LED will act as
a ball in motion and will continue rotating until it is stopped. The LED may be stopped by pressing one finger on the
slider. If two fingers are placed on the slider, the LED will stop faster. If the finger generates additional fast gliding
motions on the slider, then the enabled LED will start rotating faster through the bank of LEDs. If left alone, the
rotating LED will slow down until it comes to a complete stop. This simulates the force of friction on a moving ball.

3.2.  Mode 1: Battery Meter
In battery meter mode, the system measures the battery voltage and slowly blinks an LED to indicate the
approximate battery life remaining. If the MAX LED is blinking, then the battery is fully charged. If the MIN LED is
blinking, then the battery is nearly depleted and it is time to replace the battery. From the slider demo mode, the
system will enter battery meter mode when the slider is pinched once. After entering battery meter mode, the
system will remain in this mode for approximately 10 seconds. The system may be held in battery meter mode for
longer than 10 seconds by touching the slider. The system will remain in battery meter mode as long as the slider
is touched. Upon exit from battery meter mode, the system goes back into slider demo mode. 

3.3.  Mode 2: Dimmer Demo
The dimmer demo mode allows the user to set the LED brightness. If the MAX LED is lit, the dim level is set at
maximum brightness. If the MIN LED is lit, the dim level is set at minimum brightness. The LED brightness set by
the dimmer demo is preserved and used throughout all three modes. To enter dimmer mode from the slider demo
mode, pinch the slider twice and wait for the “Mode 2: Dimmer Demo” LEDs to stop blinking. Then, touch the slider
at the desired position to set the LED brightness. The selected position will be saved 5 seconds after removing
your finger from the slider. At that time, the system will automatically switch back to the slider demo mode. 

Note: The “pinch” gesture detection is disabled once the system enters dimmer mode. 

3.4.  Turning Off the Board
The C8051F990 slider board will automatically turn off if the slider is not touched in 60 seconds. You may also turn
off the slider board by holding down the B button for 3 seconds. 

Important Note: The back side of the slider board is sensitive to touch. The slider board should be placed on a flat
surface while in use to prevent the PCB traces on the back from being accidentally touched. If the back side is
accidentally touched, or after the board is taken out of a static bag, let it sit for 30 seconds on a flat surface to allow
the baselining algorithm to adapt to its new environment.
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3.5.  Wake-on-Slide Firmware Functionality
The F99x slider firmware operates in a low-power state until the user slides a finger across the slider sensor.
Firmware stays in this low-power state while continuously sampling the slider by following the state machine shown
in Figure 2.

Figure 2. State Machine for Wake-on-Slide Functionality

In its first set of states, the slider only samples the pair of pads that the user is required to touch first in order to
begin a slide gesture. When firmware detects a “candidate” touch, the next two pad pairs are sampled at a rate that
is fast enough to detect even a fast swipe. When firmware detects a touch first on the center pads and then on the
final pad pair, it switches to a full-power operational state where the three demos can run.

Note that baselining updates are not shown in the above state machine. In order for the system to reliably detect a
touch event, firmware must maintain a baseline for each pad pair that describes the expected untouched or
“inactive” capacitance of the pad pair.

Figure 3 shows the activity profile for the F99x slider firmware. The X-axis of the drawing is time, and the Y-axis is
current consumed. The system spends most of its time in a low-power sleep mode and only wakes from this low-
power state when firmware detects a wake-on-slide event.
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Figure 3. Activity Profile for the C8051F99x Slider Firmware
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4.  Schematics
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DOCUMENT CHANGE LIST

Revision 0.1 to Revision 0.2
 Added firmware description and related application 

notes.

 Modified out-of-box instructions.

Revision 0.2 to Revision 0.3
 Removed “QuickSense”
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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 and 
wireless tools, documentation, 
software, source code libraries & 
more. Available for Windows, 
Mac and Linux!

IoT Portfolio
www.silabs.com/IoT

SW/HW
www.silabs.com/simplicity

Quality
www.silabs.com/quality

Support and Community
community.silabs.com
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