CC-000751-UG revision: 2

CMOS © User Guide for CCS_EVKO04

Evaluation kit for the CCS811 ultra-low power digital gas sensor

Key Benefits

The CCS_EVKO04 evaluation kit is designed to allow easy evaluation of e Direct connection to PC via

the CCS811 an ultra-low power digital gas sensor solution for USB or

monitoring indoor air quality. e Direct connection to host
system via 1°C

CCS811 supports intelligent detection algorithms to process raw e Simple software GUI for

sensor measurements to represent equivalent CO2 (eCO2) levels or easy setup and data logging

TVOC measurement in real world environments, where the main e Determine effects of

cause of VOCs is from humans. The result of these algorithms is Temperature & Humidity

provided over a standard I°C digital interface. e Intelligent algorithms to

. . i output TVOC / eCO; levels
The evaluation kit includes the following:

e USBto I’C bridge board (CCS_EVK04_BRIDGE)
e (C(CS811 Sensor board (CCS_EVK04_811)

e USB to micro-USB cable
[ ]

Windows based software for sensor measurements and Applications
logging results e Indoor air quality (IAQ)
e User guide monitoring

Figure 1: CCS_EVKO04 Evaluation kit

The CCS_EVKO04 evaluation kit includes software to evaluate different
application modes for Indoor Air Quality:

e Measurement every second
e Measurement every 10 seconds
e Measurement every 60 seconds

The software can also monitor and log the Temperature, Humidity
and Pressure in the test environment.
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USB to I1°C bridge board

The USB to I°C bridge board as shown in figure 2 below allows control and measurement of the CCS811sensor
daughter board via USB.
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Figure 2: CCS_EVKO02_Bridge
The main device on the USB to I1>C bridge board is the Silicon Labs CP2112 device which provides a simple
solution for controlling SMBus slave devices (Such as I>C) with USB. The bridge board also controls the nWAKE

and nRESET lines and monitors the nINT line.

The following table indicates the pin-out for the USB connector on the main processor board.

Pin(s) Function Description
1 USB Power USB Power
2 D- USB Data -
3 D+ USB Data +
4,5 GND Ground
6 Screen Cable Screen

Table 1: Pin-out for Micro-USB connector on the USB to 1C bridge board
By default the CCS_EVKO04_BRIDGE provides a 1.8V supply to the CCS_EVK04_811 Board. Optionally this PCB

can be configured to provide a 3.3V supply by moving the solder bridge to the 3V3 position per figure 3.

1.8V Solder
Bridge Position

3.3V Solder
Bridge Position

Figure 3: CCS_EVKO04 Supply Voltage Select

A schematic and BOM for the USB to I°C bridge board is available in Appendix I.
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CCS811 Sensor board

The CCS811 Sensor board as shown in figure 4 also supports optional circuit for ambient temperature
monitoring.

CCS811

Figure 4: CCS811B sensor daughter board

Table 2 below indicates the pin-out for the connector on the CCS811 sensor daughter board.

Pin(s) Function Description

1 Vbp Supply Voltage (1.8V by default, up to 3.3V permitted
2 12C SDA I2C SDA data line

3 I2C SCL 12C SCL clock line

4 nWAKE Wake pin, Active low

5 nINT Optional Interrupt pin, Active low

6 NRESET Optional Reset pin, Active low

7 GND Ground

Table 2: Pin-out for connector on CCS811 sensor board

A schematic and BOM for the CCS811 sensor board is available in Appendix II.
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Software overview

The CCS_EVKO04 evaluation kit includes a simple software GUI to evaluate functionality of CCS811 digital gas
sensor. The main features of this software are:

- Monitoring and logging CCS811 sensor information overtime
- Monitoring and logging data from external pressure, temperature and humidity sensors
- Logging eCO,/ TVOC output from algorithms in IAQ 1s, 10s and 60s modes

Installation and Updates

CCS_EVK software can be downloaded http://dev.ccmoss.com/evk

Select Download Software Windows option

Cambridge CMOS Sensors

CCS-EVK for Windows

Name: CCS-EVK for Windows
Version: 2015.09.18.1331
Publisher: Cambridge CMOS Sensors

The following prerequisites are required:
® Microsoft .MET Framework 4.5.1 (x86 and x64)

If these components are already installed, you can launch the application now. Otherwise, click
the button below to install the prerequisites and run the application.

Install

The CCS_EVK software is delivered as a setup program. Please install the software by running the setup
program and following the directions in the setup program. You will need administrator rights to install the
software.

Installing CCS-EVK for Windows ' |
This may take several minutes. You can use your computer to do other tasks it __.|
during the installation. S

Mame:  CCS-EVK for Windows
>

From: dev.ccmoss.com

Preparing Application...

Cancel
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Downloading new application firmware

Periodically CCS will provide firmware updates which may include; bug fixes, algorithm improvements and new
functionality for CCS811. The user can update CCS811 application firmware on CCS_EVKO04 by right clicking
on the selected device and choosing the Download option as shown below:

CCS-EVE for Windows

Logging Help
CCﬁ' Pi{?lﬁcl
SENSC
Device Senal Status
EVKO4 004BE18 LOAL £ocn11 1 DAAT. 0,1.4, APP: 0.1.38, H-P
Download
Reset

The user must select a *.bin file provided by CCS to start download automatically

=l @ = | Decuments
Home Share View
« « / [E » ThisPC > Documents
A - .
v 3+ Quick access Mame Date modified Type
& Downloads o+ FCCS_DATA 14-Dec-151210PM  File folder
B Desktop P Gaslablogs 02-Dec-152:43 PM  File folder
P i i -Jun-15 2:39 PV i
= Documents + My Received Files 11-Jun-15 PM File folder
) My Shapes 11-Jun-1311:36 PM  File folder
&= Pictures » o )
OneNote Notebooks 08-Jul-13 68:52 PM File folder
FCLS.DATA ; 14-Dec-1511:52 AM  File folder
Datasheet [ ] ccse11_Fw_App_wD-1-38.bin 11-Dec-154:40 PM  BIN File
Images

Below is a screenshot during a *.bin file download. During a download EVKO04 will not be active for sensor
measurements.

CCS-EVE for Windows

Logging Help
Device Serial
EVKO4 004BE189 Downloading... 7.97%
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Starting CCS_EVK Software

To get started double-click the CCS application. After plugging in the CCS_EVKO04 evaluation kit, windows will
identify the board, configure the drivers automatically and EVKO04 will appear in the device window as below:

CCS-EVK for Windows *
Logging Help
CAMBRIDGE
CMOS ©
SENSORS

Deyic = Status
C EVK04 004BE189 {A: 370, C: 3, R: 198925, P:b
——

The CCS_EVKO04 evaluation board is activated by double-clicking on one of the devices found in list above.

The user can start a measurement by selecting one of the pre-defined modes Mode -> IAQ 1s, 10s or 60s for
Indoor Air Quality.

EVKO4 - CCS811.1 - 004BE189 — x
e | View

Idie
1AQ s

1AQ 105

[ aa60s

/

EVKO4_004BE189  IDLE  HW: CCS¢

T: 0.1.4, APP: 0.1.38, H-P
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Mode ‘ Description ‘ Algorithm Support ‘
Idle Off None
IAQ 1s Constant power measurement update every 1 second
Yes. TVOC as default
IAQ 10s Pulsed Heating measurement update every 10 seconds eCO; needs to be
enabled
IAQ 60s Pulsed Heating measurement update every 60 seconds

Table 3: Mode options for CCS_EVK04

Below is a screenshot of CCS_EVKO04 sensor readings in IAQ 1s mode with TVOC and eCO: enabled

EVKO4 - CC5811.71 - 004BE189 - ] X
Mode View
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EVKO4_0D4BE189  IAQ 1 Running. {A: 381, C: 3, R: 204839, P: 1070}

The temperature, humidity and pressure graphs by default are on a fixed scale. Users can change to auto scale
by right click on the temperature, humidity or pressure graph.
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Before or during a measurement the user can also select what information is to be measured and logged in the
menu bar View -> Resistance etc.

EVEDd - CC5811.1 - O04BE129

Mode

Resistance
Humidity |

Pressure

ol Y |

< c..|¢..|¢..|¢.|¢.|§

Temperature
eCO2
T™OC

f Display Data points...
Reset Graph

T

(= I |

244X 24537 24

The user can also change number of data points to display on graphs by selecting View -> Display Data points

L1 Display Data Points

Maximum data points to display:

300

O |

The user can also reset graphs displayed by selecting View -> Reset graph

Logging of test data is enabled by default and can be viewed by selecting Logging -> View Log files from the
menu bar. Log files are automatically stored in sub-directory called #CCS_DATA under my documents.

CCS-EVE for Windows

Logging | Help
Enable
View Log Files
SENSO
Device Serial Status
EVKO4 004BE189 HW: CC5811.1, BOOT: 0.1.4, APP: 0.1.38, H-P
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An example test log for CCS_EVKO04 is shown below.

| EVKO4_004BE16F_63578181276007 - Notepa: | T
File Edit Format View Help
IDEVICE = \\?\hid#vid_10c4&pid_ea90#6&15f c2a6c&0&0000#{4dle55b2-F16f-11cf-88cb-001111000030} -
SERIAL = O04BE16F T
FIRMWARE = 0
DATE = 2015-09-18
data_time, humidity [%RH], h_temperature [*cC], pressure [kpa], p_temperature [*C], current [ua], on_eco2 [ppMm], on_T
2015-09-18 13:54:39.167, 46.410126, 26.852871, 101. 589, 28.7, 63, 0, 50,
2015-09-18_13:54:40.227, 46.402496, 26.874321, 101.575, 28.7, 62, 0, 50,
2015-09-18 13:54:41.287, 46.410126, 26.906497, 101.577, 28.7, 44, 0, 50, |=
2015-09-18 13:54:42.347, 46.417755, 26.927947, 101. 582, 28.8, 36, 0, 50,
2015-09-18_13:54:44.177, 46.417755, 27.003022, 101.577, 28.8, 27, 0, 50,
2015-09-18 13:54:45.237, 46.402496, 27.024473, 101.578, 28.9, 24, 0, 50,
2015-09-18 13:54:46.317, 46.387238, 27.078098, 101. 585, 28.9, 22, 0, 50,
2015-09-18_13:54:47.397, 46.371979, 27.110273, 101.581, 28.9, 21, 400, 50,
2015-09-18 13:54:48.467, 46.318573, 27.120999, 101.581, 28.9, 19, 400, 50,
2015-09-18 13:54:49.547, 46.242279, 27.174624, 101. 579, 29.0, 18, 400, 50,
2015-09-18_13:54:50.617, 46.188873, 27.238975, 101.578, 29.0, 17, 400, 50,
2015-09-18 13:54:51.697, 46.120209, 27.249700, 101. 580, 29.1, iz, 400, 50,
2015-09-18 13:54:52.787, 46.051544, 27.303325, 101. 580, 29.1, 16, 400, 50,
2015-09-18_13:54:53.857, 45.975250, 27.346226, 101.574, 29.1, 15, 400, 50,
2015-09-18 13:54:54.957, 45.906586, 27.378401, 101.581, 29.2, 15, 400, 50,
2015-09-18 13:54:56.027, 45.837921, 27.432026, 101. 579, 29.2, 14, 400, 50,
2015-09-18_13:54:57.117, 45.776886, 27 .474927, 101.575, 29.2, 14, 400, 50,
2015-09-18 13:54:58.207, 45.685333, 27.507102, 101. 579, 29.3, 13, 400, 50,
2015-09-18 13:54:59.277, 45.616669, 27.528552, 101. 581, 29.3, 13, 400, 50,
2015-09-18_13:55:00.337, 45.563263, 27.603628, 101.575, 29.3, 12, 400, 50,
2015-09-18 13:55:01.407, 45.509857, 27.635803, 101.573, 29.4, 12, 400, 50,
2015-09-18 13:55:02.477, 45.425934, 27.689429, 101. 583, 29.4, 1z, 400, 50,
2015-09-18_13:55:03.547, 45.372528, 27.710879, 101.576, 29.4, 12, 400, 50,
2015-09-18 13:55:04.617, 45.280975, 27.753779, 101. 584, 29.5, 11, 400, 50,
2015-09-18 13:55:05.707, 45.235199, 27.807405, 101. 576, 29.5, 11, 400, 50,
2015-09-18_13:55:06.767, 45.143646, 27.818130, 101.582, 29.5, 11, 400, 50,
2015-09-18 13:55:07.837, 45.090240, 27 .828855, 101. 570, 29.6, 11, 400, 50,
2015-09-18_13:55:08. 897, 45.036835, 27.893206, 101.573, 29.6, 11, 400, 50,
2015-09-18_13:55:09.957, 44.952911, 27.914656, 101. 569, 29.6, 11, 400, 50,
2015-09-18 13:55:11.017, 44.868988, 27.957556, 101. 569, 29.7, 10, 400, 50,
2015-09-18_13:55:12. 087, 44.807953, 27.979006, 101.576, 29.7, 10, 400, 50,
2015-09-18_13:55:13.207, 44.731659, 28.032632, 101.573, 29.8, 10, 400, 50,
2015-09-18 13:55:14.277, 44.655365, 28.054082, 101. 575, 29.8, 10, 400, 50,
2015-09-18_13:55:15.347, 44.556183, 28.086257, 101.578, 29.8, 10, 400, 50,
2015-09-18_13:55:16.427, 44_479889, 28.118433, 101.575, 29.8, 10, 400, 50,
2015-09-18 13:55:17.497, 44.411224, 28.129158, 101.578, 29.9, 9, 400, 50,
:55: 44.304413, 28.161333, 101.578, 29.9, 9, 400, 50,
44_.235748, 28.182783, 101.573, 29.9, 9, 400, 50,
44.167084, 28.225684, 101. 579, 30.0, 9, 400, 50,
44.075531, 28.236409, 101.572, 30.0, 9, 400, 50,
43.976349, 28.290034, 101.574, 30.0, 9, 400, 50,
43.907684, 28.290034, 101.574, 30.0, 9, 400, 50,
43.823761, 28.332935, 101. 567, 30.0, 9, 400, 50,
43.762726, 28.343660, 101. 576, 30.1, 9, 400, 50,
43.701691, 28.375835, 101. 568, 30.1, 9, 400, 50,
43.602509, 28.386560, 101.577, 30.1, 9, 400, 50,
H :29. . 43.510956, 28.408010, 101.571, 30.1, 9, 400, 50,
2015-09-18 13:55:30.417, 43.457550, 28.450911, 101.575, 30.2, 9, 400, 50, -~
< m »
Attention: A new data log file is created every time you start a new measurement!
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Technical Specification

The technical specification for the CCS_EVKO04 evaluation kit is shown in table 4 below:

Operating Condition ‘ ‘

Supply voltage 5V, 400mA, DC. Direct from USB interface on PC / Laptop
Power consumption <1W

Ambient temperature 0°Cto 40°C

Ambient humidity 0 to 95% RH non condensing

Digital interface USB 2.0 and I’C

Devices supported CCs811

Software requirements CCS_EVKO04 (requires Windows XP SP3 or later)

Physical ‘ ‘
USB to I°C Bridge board dimensions 42mm by 18mm

CCS811 Sensor board dimensions 25mm by 18mm

Weight 72g

Table 4: CCS_EVKO04 technical specification

Ordering Information

Additional CCS_EVKO04 boards are available to order as follows:

Product Description ‘ Part Number
USB to I>C Bridge board CCS_EVKO04_BRIDGE
CCS811 Sensor daughter board CCS_EVK04_811

Table 5: CCS_EVKO04 Ordering Information
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References

Document ‘ Description ‘

CC-000619-DS Datasheet for CCS811

CC-000774-AN Assembly guidelines for CCS811

CC-000783-AN Mechanical Considerations for CCS811

CC-000803-AN CCS811 Programming and Interfacing Guide

Table 6: Document References

Page | 11 © Cambridge CMOS Sensors Ltd, Deanland House, Cowley Road, Cambridge, CB4 ODL, UK

Email: sales@ccmoss.com Telephone: +44 1223 395 551 Date Issued: 14 Dec 2015


mailto:sales@ccmoss.com
https://cognidox.ccmoss.com/CC-000783-AN
https://cognidox.ccmoss.com/CC-000803-AN

CAMBRIDGE CC-000751-UG revision: 2

CMOS (B User Guide for CCS_EVKO04

Appendix | — USB to IC bridge board schematics and BOM
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Manufacturer

Part number

Description

Ul Silicon Labs CP2112 IC - USB to I°C bridge QFN24
USB MOLEX 47346-0001 USB_MICROBOUT
R6, R7, R8 TE CONNECTIVITY CRGO402F4K7 4K7 Resistor 0402
R4, R5 WELWYN ASC0402-1KOFT10 1K Resistor 0402
R1 TE CONNECTIVITY CRG0402J330K 330K Resistor 0402
L1 WURTH ELEKTRONIK 742843122 Inductor 0402-N
C5 MULTICOMP MCCAQ000077 10nF Capacitor 0402-N
C1,C6,C7 MULTICOMP MC0402X104K100CT 100nF Capacitor 0402
C2,C3,C4 MURATA GRM188R61A475KE15D | 4.7uF Capacitor 0402
u2 MICROCHIP MCP1700T-1802E/TT SOT23
LED1 WURTH ELEKTRONIK 150060GS75000 Chip LED 0603
LED2 WURTH ELEKTRONIK 150060YS75000 Chip LED 0603
u3 LITTLEFUSE SPO503BAHTG ESD Protection Device SOT-14
X1 MOLEX 38-00-1337 Board-To-Board Connector
Table 7: Bill-of-Materials (BOM) for USB to I°C bridge board
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g 2 A BMP180 o
—pcspa T
GND GND
GND
Ref Manufacturer Part number Description
X1 MOLEX 22-28-6070 Connector 7pin -2.54mm
C1 MULTICOMP MC0402X104K100CT 100nF Capacitor 0402
C2 MURATA GRM188R61A475KE15D | 4.7uF Capacitor 0402
R1 MULTICOMP MCWRO04X1003FTL 100KQ Resistor 0402
R2(8-4) muRata NCP15WF104F03RC 100kQ NTC Thermistor 0402-N
S1 CCS CCS811B-JOPR CCS811 LGA10 2.7 x4.0mm

Table 8: Bill-of-Materials (BOM) for CCS811 Sensor board

The contents of this document are subject to change without notice. CCS products are not designed, authorized or warranted to be suitable for use in medical, military,
aircraft, space or life support equipment, nor in applications where failure or malfunction of an CCS product can reasonably be expected to result in personal injury, death or
severe property or environmental damage. CCS accepts no liability for inclusion and/or use of CCS products in such equipment or applications and therefore such inclusion

and/or use, is at the customer’s own risk. As any devices operated at high temperature have inherently a certain rate of failure, it is therefore necessary to protect against
injury, damage or loss from such failures by incorporating appropriate safety measure
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