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Introduction Reference Documents

The RGB Evaluation Kit is designed to evaluate the performance
of the RGB sensor. The kit is accompanied by a Graphical User
Interface (GUI) that contains the CIE 1931 Chromaticity
diagram with Planckian locus in an x, y- coordinate system,
with cross marks to point out where the RGB sensor position is
on the graph. The GUI facilitates evaluation of parameters
such as raw data of Red, Green and Blue as well as X, Y and Z
corrected lux measurements and also performs interrupt
functions. Data can be viewed on the GUIl and/or saved to a
text file for future analysis. The GUI software is compatible
with Windows XP®, Windows Vista®, Windows® 7 and
Windows® 8. This provides a simple user interface for
exercising the device features.

The system (MCU, DUT) is powered directly from the universal
serial bus (USB) or from a single-supply voltage of 2.25V to
3.6V. The evaluation board must be connected to a computer
through the mini USB port for the system to function. The
system uses a USB MCU to communicate to the DUT via
I2C/SMBus interface.

FIGURE 1. EVALUATION BOARD

Ordering Information

PART NUMBER DESCRIPTION

ISL29125EVAL1Z Evaluation Board

RGB Chroma Meter Setup

Standard llluminants

Chromaticit
Color temperature

Planckian locus

Colour & Vision Research laboratory

Mired
CIELUV
Least Squares

Linear Regression
CIE 1960 Color Space (MacAdam - uv)

Wratten Number

Evaluation Package (Online Order)

The package consists of the hardware, software and
documentation listed in the following:

¢ User Guide (Online)

¢ ISL29125 Datasheet (Online)

* Presentation (Installer File)

¢ uv-xy table (Installer File)

* CCM Calibration Worksheet (Installer File)

* User Guide (Installer File)

Hardware Requirements
* Mini USB cable

¢ Evaluation board

Installation of the Graphical
User Interface (GUI) Software
and USB Driver

Download the software from the ISL29125EVAL1Z page.

Once the application is downloaded from the website,
double<lick the file to start installing the GUL. The user will be
greeted by the screen shown in Figure 2. Continue through the
installer and read the instructions. Figures 2 through 6 show
the complete installation process.

The USB evaluation board should always be connected via the
USB until the installation has been satisfactorily completed.
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The installation program places the user interface software in
the directory indicated in Figure 5.

iFile Download |

Do you want to save this file, or ind a program online to open
fles

] Marme: RGE.chroma.Meter.setup[3]

Twpe:  Unknown File Tvpe
From:  paris.mlp.intersil.com

Find Save | Cancel I

I--"‘~] While files fram the Intermnet can be useful, some files can potentially
.d harm your computer. If you do not tust the source, do not find a
= program ko open thig file or zave this fle. What's the nsk?

FIGURE 2. INSTALLATION WELCOME SCREEN

Save in: I [} Deskiop LI €| =7 5=
\I_}My Documents
_é My Computer: MBKHKPOCS1
(& My Nebwork Places
| Coating-50L
| Customer _OpticalSensorDemoBoard
File name: IFlG E.chroma.Meter. setup. 208 LI

RGE.chroma. Meter. setup.exe
Sawve az lpype:

FIGURE 3. INSTALLATION FOLDER LOCATION SCREEN

{5l Setup - Intersil RGB Chroma Meter =100

Welcome to the Intersil RGB
Chroma Meter Setup Wizard

This will install Intersil RGE Chroma Meter 1.1.9 on your
computer,

1t is recommended that vou close all other applications before
conkinuing.

Click Mext ta continue, or Cancel to exit Setup,

FIGURE 4. INSTALLATION LICENSE AGREEMENT SCREEN

{8 Setup - Intersil RGE Chroma Meter =

Select Destination Location
‘here should Inkersil RGE Chroma Meter be installed?

_J Setup will install Intersil REE Chroma Meter into the Following Folder,

To conkinue, click Mesxt, IF you would like to select a different folder, click Browse,

Z:\Program FilestInters 3} Chiroms 18 Browse... |

AL leask 13.5 MB of free disk space is required,

% Back, !I Mexk = I| Canicel

FIGURE 5. INSTALLATION DESTINATION LOCATION SCREEN

{5l setup - Intersil RGB Chroma Meker =]

Completing the Intersil RGB
Chroma Meter Setup Wizard

Setup has finished installing Intersil RGE Chroma Meter on
waour computer. The application may be launched by selactir
the installed icons,

Click. Finish ko exit Setup,

¥ Launch application

FIGURE 6. INSTALLATION COMPLETE SCREEN
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Running Program for the RGB GUI

A) USB Communication (Hardware) - Gather the required
materials and connect the PC to the ISL29125 by mini USB
cable as shown in Figure 7.

FIGURE 7. 1SL29125 EVALUATION BOARD CONNECTED TO PC BY
MINI USB

Once the evaluation board is connected to the PC, D6, which
is next to mini USB socket at the bottom of evaluation board,
should light up. If the LED is not ON, please check your
connection.

B) Launching the RGB GUI - Once the installation is complete,
click “Finish” to launch the RGB GUL. If you wish to launch
from your PC desktop, us the path shown in Figure 8. (Start —
Program — Intersil > RGB Chroma Meter — Chroma Meter.

0 xR b

2 Documerts b lj Turies b

D Settings 4 =
v

J Search ’

ﬁ PGB Chroma Mater » Ig] CCM Calibration Wark

B Chroma Meter

& Presentation
-_@ urirstal
E Usle;r ﬁuide
ld!_l,] xy-uy Tables

5] defaut calioration file

L

) Help and Support

J Run,..

FIGURE 8. INSTALLATION READY TO INSTALL SCREEN

C) Once “ChromaMeter” is clicked, the window displayed in
Figure 9 should open. If it does not display cross-points in the
Chromaticity diagram on the right and numbers on the left
panel of GUI, then check your connections. If the problem still
persists, then you may want to restart the software. Figure 12
shows the error message that displays if the evaluation board
is improperly attached.

@ Chroma Meter: 1.2.2:1/13/2014 11:24:42 AMz1/8/2014 12:10:26 PM =10l x|

aw_Reds= 785
aw_Green=_ 1038
an Blue= 409

0.2

ed Moige= 0.1
Green Moise= 0.1
lue Noise= 0.1

Card FSR=5031.3
UT FSR= 368.3

Speed=1x
g ol 00

0.1

FIGURE 9. CHROMA TEST GUI

D) Figure 9 shows an example using the ISL29125. Please note
that all demonstrations within this document use the
ISL29125.

A detailed explanation of the operating modes can be found
in the datasheet of the individual devices and Figure 10
details the GUI display.
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(T <0030
Ehl Red= 4357

AW Greens 6224
Bluss 2794

d Noises 0.1
ceen Nodses 0.1
lue Noises 0.1

[Card FiRe5544.9

FIGURE 10. GUI DISPLAY DETAILS

1. CCM: Allows user load new coefficients if they have a custom

system setup.

2. Run button: By default sensor will run continuously. When
pressed, data will be held at the last value.

3. Auto button: Auto ranges from rangeO to rangel or once it is
toggled to “Fixed” Then sensor can do single range depending

on user selection.
4. Compensation: Scroll-bar allows user to set compensation

value for sensor under different light sources. Display window
shows compensation value. Range is between O through 127.

5. xy button: Shows Planckian locus graph in xy coordinate
system on the right hand side (colored graph) or, once it is

toggled, then uv-coordinates will be displayed (colored graph).
6. Selects between normal and maximum high sensitivity on the

low range only.
7. Enables 32 sample averaging.

8. Allows user to change absolute gain of corrected lux value to
match the Lux Meter (CL-200 or T-10). The absolute gain can

be changed to £500%.

9. Raw data of Red, Green and Blue read from ISL29125 in
percentage of full scale per range.

10. dIR: percentage IR value changes relative to full scale from
compensation = 0. The higher IR value in the display window

means sensor is under stronger IR-content lamp.

11. XYZ displays show corrected value Lux value, which transfers
from raw RGB to XYZ. xy/uv displays show corrected xy/uv

coordinate system of sensor to Planckian locus.

12.

13.
14.
15.

16.

E)

G)

Lux display shows corrected lux which has been transformed
to equal Y. CCT displays shows color temperature of light
source.

Raw ADC output code.
RMS noise of raw RGB values in %/value.

Card/DUT FSR: Full scale (in Lux) of the evaluation card and
the sensor (internal to the card).

Speed: Allows the user to select the number of ADC bits and
the speed of the conversion. Details shown in Figure 9.

-.1 ..2 -.3 -.4 -.5 : |
]
I | | I I

1
12 bits, 8 bits, 8 bits,
400us 100ps

16 bits, 16 bits, 12 bits,
100ms 25ms 6ms 1.5ms

FIGURE 11. OPTICAL SENSOR SPEED MODE SELECTION

The values displayed on the main panel include:
* Calibrated Lux and CCT measurements

*X,Y, Z values

* Xy coordinates

* uv coordinates

*RGB ADC output codes and noise levels

Once the evaluation board and GUI are operating, the
cross-points will start moving along the blackbody curve. By
changing the color temperature of the light-bulbs, the
cross-points will move along with that temperature. For
example, if the user uses CL-200 (color lux meter) to measure
color temperature and certain lux level of an illuminant
(3200K) then takes the CL-200 out and replaces with the
evaluation board, the cross-points and lux value on the GUI
will be around 3200K of the black body curve and lux value
will be matched with the lux that is read at CL-200. The user
can continue testing the board by changing the color
temperature bulb (2800K to 6500K).

Exit the GUI by clicking the “X” button on the top right corner
of the GULI.
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Troubleshoot
Chroma Meter: 1.2.1:1/8/2014 8:45:11 AM=11/27/2013 %1842 AM = =10] =}
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Speadls | — 1 - | il ] - - - - + - + - "
| Tl » ”":’n_n = 3 03 02 05 08 07 08 FIGURE 13. EEPROM LOAD CCM (CORRECTION COLOR MATRIX) FILE
x
Detailed explanation of the CCM PANEL can be found in the
FIGURE 12. USB CONNECTED ERROR OR EEPROM FILE DOES NOT following:
LOAD 1N
. New
1. If installer does not complete, check the USB to make sure 2. Hardware Read
the evaluation board is connected to the PC. 3. Hardware Write
2. If the cross-point does not display to match with the color 4. Address Select
temperature light bulb, the user needs to check x, y and z )
values at left GUI panel. If x, y and z are all -1, Color Correction 5. Byte/Word Address mode
Matrix (CCM) did not load properly. The user should click on 6. Fuse/Reg Select
the “CCM” button at top left corner in the GUI Panel. Another 7. Fuse Trim: MSB Nibble (ALL - Coarse) +22% (3% resolution)
pop-up window will display as shown in Figure 13. 8. Copy Fuse set to Reg
3. Toopenthe CCM Worksheet, go to the “Start” menu, (Start —> ’ . . . .
. 9. Fuse Trim: LSB Nibble (R&B Only - Fine) £6% (0.8% resolution
Intersil - RGB Chroma Meter — Chroma Meter - CCM ) ( y ) o( ? )
Worksheet). The CCM Worksheet contains the coefficient for 10. File Read
the specific evaluation board (Figure 8, but choose CCM 11. File Write
Worksheet Excel). 12. File Delete
4. Once the CCM Excel Worksheet is opened, the user should 13. Drive select
look for the worksheet number which is matched with his/her 14. DI |
evaluation board number. - Directory select
5. User should copy the CCM, which is highlighted in Green color 15. File Select
“EEPromVersion3” then paste into item 14 shown in 16. File display/edit
Figure 13. 17. Header contents (read only)

6. Click “Write” at item 3 then “Read” at Item 2 to configure the 18. Calibration values

EEPROM on the evaluation board. For other questions, comments, and feedback, contact the local
7. Click “Write” atitem 7 then “Read” at item 6 to save CCM into Renesas FAE/Sales team.
file.
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ISL29125EVAL1Z Bill of Materials

REFERENCE
QTY | UNITS DESIGNATOR DESCRIPTION MANUFACTURER MANUFACTURER PART
8 ea C1,C2,C3,C4,C5, |CAP,SMD, 0402, 0.1pF, 50V, 10%, X7R, ROHS TDK C1005X7R1H104K
C12,C13,C17
6 ea C6, C7,C8, C9, C10, | CAP, SMD, 0402, 1.0uF, 25V, 10%, X5R, ROHS TDK CGB2A1X5R1E105K033BC
Cc18
1 ea C15 CAP, SMD, 0402, 0.47pF, 25V, 10%, X5R, ROHS TDK C1005X5R1E474K050BB
2 ea C14,cCc16 CAP, SMD, 0805, 10uF, 10V, 10%, X5R, ROHS MUR GRM21BR61A106KE19L
6 ea | GND, INT, REXT, SCL, | CONN-TURRET, TH, SWAGE MNT, 0.230LENGTH, ROHS | MILL-MAX 2110-2-00-80-00-00-07-0
SDA, VDD
3 ea |JP1,P2,VDD to 3.3V | CONN-HEADER, 1X2, RETENTIVE, 2.54mm, BERG/FCI 69190-202HLF
0.230 X 0.120, ROHS
2 ea Ji CONN-USB RECEPTACLE, SMD, 5P, MINI B, R/A, ROHS | JAE ELECTRONICS DX2RO05HN2E700
3 ea |JP1,P2,VDD to 3.3V | CONN-JUMPER, SHORTING, 2PIN, BLACK, GOLD, ROHS | SULLINS SPCO2SYAN
1 ea D5 LED, SMD, 0805, RED/CLEAR, 2V, 20mA, 631nm, LITEON/VISHAY LTST-CL70KRKT
54mcd, ROHS
1 ea D4 LED, SMD, 0805, BLUE/CLEAR, 3.4V, 20mA, 468nm, | LITEON/VISHAY LTST-C171TBKT
30mcd, ROHS
2 ea D3, D6 LED, SMD, 0805, GREEN, 2.1V, 20mA, 567nm, 6.4mcd, | STANLEY ELECTRIC | PG1112H-TR
ROHS
1 ea us IC-1.7V SERIAL EEPROM, 2k-BIT 12C, 8P, TDFN, ROHS | MICROCHIP 24AA024HT-I/MNY
TECHNOLOGY
1 ea Ui IC-USB uCONTROLLER, 32P, LQFP, HID-REV1 SILICON C8051F320-GQ
PROGRAM, ROHS LABORATORIES
1 ea ua4 IC-DIGITAL LIGHT SENSOR, 6P, ODFN, 1.5x1.6, ROHS | INTERSIL ISL29125IR0Z
1 ea u2 IC-1A LDO REGULATOR, SMD, SOT-223, 3.3V, ROHS, NATIONAL LM3940IMP-3.3/NOPB
Pb-free SEMICONDUCTOR
1 ea u3 IC-SINGLE USB PORT TVS, SMD, 6P, SOT-23-6, ROHS TEXAS SN65220DBVR
INSTRUMENTS
2 ea R3, R4 RES, SMD, 0402, 0Q, 1/16W, 5%, TF, ROHS VENKEL CR0402-16W-00T
2 ea R5, R6 RES, SMD, 0402, 1k, 1/16W, 1%, TF, ROHS VENKEL CR0402-16W-102JT
1 ea R9 RES, SMD, 0402, 10k, 1/16W, 1%, TF, ROHS PANASONIC ERJ-2RKF1002X
1 ea RNC1 RES, SMD, 0402, 100k, 1/16W, 1%, TF, ROHS PANASONIC ERJ2RKF1003
1 ea R_INT1 RES, SMD, 0402, 300Q, 1/16W, 1%, TF, ROHS VISHAY/DALE CRCWO0402300RFKED
2 ea R1, R2 RES, SMD, 0402, 4.7k, 1/16W, 1%, TF, ROHS VENKEL CR0402-16W-4701FT
1 ea R8 RES, SMD, 0402, 499Q, 1/10W, 1%, TF, ROHS PANASONIC ERJ-2RKF4990X
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Sensor Carrier Board Silkscreen and Schematic

. N . . 1 .
. .
L3 L]
L2 X X N . . 20008
meeoee iM 1 - eoeosem
—
SRR - u
E _ . SCLL
- i = . e ®
. . N Iy r_'|-| Ut . .
s . (420w — -
9} THTL
- r'—l — n
. . Fall . . .'
. T R
! r 8 Grdl .
1 = IFL -
e
I l I . . E . . I I I SOAL
L LILE = ‘ee L -
* Ldd Ta PIN | -
[ | - . " |
FIGURE 14. TOP AND BOTTOM SILKSCREEN
V_MISC
D4 LED-SMT . SDA NET RI 5
”I . 1 2 Y K
s 300 scL NeT B2
& D5 nraer 33V
1
D6 %
by Pepsvr——cidcs '«
TE] uF
USBHSV
199
n ﬁ \'__\énsc
VDD :
[ arlc
0.1uF = 12=—C18
5 Lo Us ThwE ] L0F “\,
. L lao v
D+ 2
2 a1 we
Ne 4 o i lm sa
RNCI SN65220DBY 4 SDA NET
VSS  SDA
G [ SR A Ne px!
TYPEBUSB | o [ Sl EEPROMI4EAQ Vdd ToPIN1
4 1py nNe b3 ’
= =
b——1v |
USB+5V 33V !
w P\ 2
1M3940-33V g
1 : 3 V_MISC
N 2 2ouT L 2 .
6 6 :b:m—cs = =
Ghe Toecs cs WE|
ATy e
WF | 01uF
L R_INT1
= 300 Ohm
vdd
A o
D3
W - 1 [ s L6 sa .\TETS!CLI E\i—n
T T ohE XX INT (2 INTNET
3 i 4 spanNer P
Soit] GND spa —4 SDANET o
— 4
) ISL29125
FIGURE 15. OPTICAL SENSOR CARRIER EVALUATION BOARD SCHEMATIC
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Revision History

REVISION DATE DESCRIPTION
4.0 May 12, 2021 Updated links throughout.
Added Revision History section.
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IMPORTANT NOTICE AND DISCLAIMER

RENESAS ELECTRONICS CORPORATION AND ITS SUBSIDIARIES (‘RENESAS”) PROVIDES TECHNICAL
SPECIFICATIONS AND RELIABILITY DATA (INCLUDING DATASHEETS), DESIGN RESOURCES (INCLUDING
REFERENCE DESIGNS), APPLICATION OR OTHER DESIGN ADVICE, WEB TOOLS, SAFETY INFORMATION, AND
OTHER RESOURCES “AS IS” AND WITH ALL FAULTS, AND DISCLAIMS ALL WARRANTIES, EXPRESS OR IMPLIED,
INCLUDING, WITHOUT LIMITATION, ANY IMPLIED WARRANTIES OF MERCHANTABILITY, FITNESS FOR A
PARTICULAR PURPOSE, OR NON-INFRINGEMENT OF THIRD PARTY INTELLECTUAL PROPERTY RIGHTS.

These resources are intended for developers skilled in the art designing with Renesas products. You are solely responsible
for (1) selecting the appropriate products for your application, (2) designing, validating, and testing your application, and (3)
ensuring your application meets applicable standards, and any other safety, security, or other requirements. These
resources are subject to change without notice. Renesas grants you permission to use these resources only for
development of an application that uses Renesas products. Other reproduction or use of these resources is strictly
prohibited. No license is granted to any other Renesas intellectual property or to any third party intellectual property.
Renesas disclaims responsibility for, and you will fully indemnify Renesas and its representatives against, any claims,
damages, costs, losses, or liabilities arising out of your use of these resources. Renesas' products are provided only subject
to Renesas' Terms and Conditions of Sale or other applicable terms agreed to in writing. No use of any Renesas resources
expands or otherwise alters any applicable warranties or warranty disclaimers for these products.

Corporate Headquarters

TOYOSU FORESIA, 3-2-24 Toyosu,
Koto-ku, Tokyo 135-0061, Japan
Www.renesas.com

Trademarks

Renesas and the Renesas logo are trademarks of Renesas
Electronics Corporation. All trademarks and registered
trademarks are the property of their respective owners.

(Rev.1.0 Mar 2020)

Contact Information

For further information on a product, technology, the most
up-to-date version of a document, or your nearest sales
office, please visit:

www.renesas.com/contact/
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