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Application Note 1540

Evaluation Kit Contents

The evaluation kit consists of the hardware, software,

and documentation listed below.

1.
. PDF of board schematic (online)

. PDF of board layout (online)

. Evaluation Software Installer (online)
. Evaluation Board manual (online)

. IC Data sheets (online)

AU~ WN

Evaluation PCB

The software and documentation can be found at the
following link:

http://intersil.com/products/deviceinfo.asp?pn=I1SL29028#data

Software

Installing the Software

From the link in the previous section, download and run
Intersil_ISL29028-30-40_Installer.exe The user will be
greeted by the screen shown in Figure 2. Continue
through the installer and read the instructions. The PC
and PCB should not be connected via USB until after the
installation has satisfactorily completed.

Welcome to the ISL29028/30/40
Ewvaluation Software Setup Wizard

Thiz will install “ersion 1.0.13 on your computer.

[t iz recommended that you close all ather applications befare
cantining.

Click. Mest to continue, or Cancel to exit Setup.

Mext = | Cancel

FIGURE 2. SOFTWARE INSTALLER START-UP SCREEN
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File Edit ‘Wiew Favorites Todls  Help l?
. ) Back ~ tr p ) Search Folders ,:Hp j x n Ev
Address |_"] C:AProgram Files Inkersil Inkersil_1SL29028-30-40 j a Go
Marne | Size: | Type | Date Modified | -~
,ﬂ camctl32. oy S9S KB Activel Contral 7l28/2005 2:51 PM
| %) CompLGzz. 0y 137KE  Activex Control 7lzafz2005 2:51 PM
,ﬂ; DATAFCRM,OCK S530KE  Activel Control 7[28/2005 2:51 PM —
,ﬂc: MSCOMMIZ, OCK 102KE  ActiveX Control 7f2a/2005 2:51 PM
|| TABCTLIZ.OCK 205KE  Activex Control 7I26/2003 2:51 PM
Al 412KE  Application 2(22/2010 4:51 PM
i 1,1...  Application 2f2z2/2010 $:55 PM
Ewdreglﬁ.exe Z6KE  Application 32112005 6:05 AM

™ idimm i
Description: Program for communicating with Intersil's ISL29028/30/40 Evaluation Board Company: 412 KB

FIGURE 3. LOCATION OF EXECUTABLE ON USER’S HARD DRIVE

190 D

Running the Program

If the user has selected the default installation path, the
software will install in the following folder: C:\Program
Files\Intersil\Intersi| _ISL29028-30-40\ as seen in
Figure 3.

Double-click the highlighted executable shown in

Figure 3 to start the evaluation software. A shortcut to
this file is also provided via the Windows Start Menu
under All Programs - Intersil > Intersil ISL29028-30-40.

Connect the PC to the evaluation PCB via a USB cable.
When this connection is made, the “Attached” box
displayed in Figure 4 should turn green.

The ISL29028 has a selectable I2C address (see pin
ADDRQO0). By changing the input logic signal (via jumper
JP_PIN1), the I2C address can be set to either 0x88 or
Ox8A (see the PCB schematic/IC data sheet for more
information.) This board is shipped with jumper JP_PIN1
removed, so by default the part will respond to 12C
address 0x88.

" Test Camm Callect / Graph Real Time Data |

USE COMM 88

Ammlin m ks

Hl

281 ANNE 240 ARA

4 My Computer

USE Init [ Attached 3

|I2C Address Selection -
12C Address Selection
Adr=0x88 {ISL29028/30/40
Adr=0x8A (1SL29028/40)

FIGURE 4. SOFTWARE START-UP SCREEN

Main Window

The main evaluation software window can be seen in
Figure 5.

I~ TestRed LED| TestORNLED | _Scalehax Scale Min

4095 i
Register 1 Confiqure
04100 04100 .
[~ Pros Enable [~ ALS /IR Enable banlfeScaly
IR Led Sleep Time mSec | - Range 03530 03530 Exit
e
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400 50 & 125Lux S ez | LeopTime
200 o~ q25 IET mSec
&0 @ B [ EEEREEE 02460 02450
* ALS Meas. Time
IR Drive 02050 02050
& 1ioms ¢ 220ms | R
01640 01640
Last AD Reading
Register 2 Interrupt Contral 01230 01230
Proximity ALS /IR Intr Pin Read4Ds =}
[ uaa,J Mo o ||f™ B 02D — Saturated?
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w18 1 8 .
: : Meas INT pin | | gooon 20000 A5 /1R
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AD Cnt Total 400 Samples AD Cnt
[v BeeponIMT state change Device Registers
. 0x0 0x1 0x2 0x3 0x4 0x5 0z6 0x7 0x8 0z9 DaA 0xB 0zC 0zD 0xE 0xF
Interupt Limits 0 0 0 0 I o 0
[~ PollEstemallnt, [~ Pall12C Intemupt Wi © < < © ° ° < ©
s e e Rrd[ o o oo almo|mo o [alwolalol o olmaolxao
ALS/ IR Upper | 4055 [nfa) CONF INTR P_LT P_HT ATH1 ATHZ ATH3 PROX ALS1 ALS2 (nfa) [nfal [nfa] TEST1 TEST2
ALS /1R Lower [ i i i wie | wie | wi | i wi | we| o owie | owa | we | we | we | e
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Wwiite | Read Read &l

Save Measurements to File

|E “Program FileshIntersibntersi_15L29028-30-400data cav

[ [~ Append

| wiite 1o Disk || Captured Readings 0

FIGURE 5. SOFTWARE MAIN SCREEN
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If the user desires to change the 12C address the GUI
communicates with, see the upper-left box containing
“88" in Figure 5. Change the number as desired and click
the “Test Comm” box to test for a valid communication
link between the PC and Light Sensor at the specified 12C
address.

REGISTER 0X01 - CONFIGURE MODES

IC register 0x01 controls the range and modes of the
part. “Sleep time”, “Range” and “Measure Mode" bits are
explained in detail in the data sheet. All control bits not
related to the interrupt function are located in this
register.

REGISTER 0X02 - INTERRUPT BEHAVIOR

IC register 0x02 contains the interrupt flags and controls
the interrupt modes. Interrupt persistence, and AND/OR
(see bit 0) functionality is contained in this register.

REGISTERS 0X03 TO 0X07 — INTERRUPT
THRESHOLDS

The PROX interrupt thresholds and ALS thresholds are
stored in registers 0x03 to 0x07. They can be edited by
writing values to the “Interrupt Limits” box and clicking
“write”. See the IC data sheet for more information on
interrupt limits.

EXTERNAL INTERRUPT AND INTERRUPT LEDS

To poll the status of the hardware INT pin, select the “Poll
External Intr” checkbox and the on-PCB microcontroller
will continuously check the logic state of the INT line. To
poll the status of ALS FLAG and PROX_FLAG interrupt
bits (in register 0x02), select the “Poll 12C Interrupt”
checkbox - the GUI will perform an I2C read and then
instruct the microcontroller to turn D3/D4 on or off
depending on the state of ALS_FLAG and PROX_FLAG.

Stop Data Acquisition

[~ TestRedLED[ Test ORM LED

COMPLETE REGISTER LISTING

The “Device Registers” box at the bottom of the GUI
displays a complete listing of all registers in hex format
and should automatically update based on the options
selected by the user. Users can individually write to or
read from these registers using the “Wr”/”Rd” buttons.

REAL-TIME DATA ACQUISITION GRAPH

To graphically display the results of ALS and proximity
conversions, first click the checkboxes “ALS / IR Enable”
and “Prox Enable” and select the mode of operation by
the radio buttons in the “Register 1 Configure” area. After
this register is configured, click the “Collect Data” button
shown in the upper-left of Figure 6. Both ALS and
Proximity conversions can happen (and are displayed) at
once because the 1SL29028 architecture has two
concurrent ADCs.

ADC RESOLUTION AND GRAPH RESCALING

Because the ALS conversions are inherently

12-bit (212-1 = 4095 count maximum), and the
proximity conversions are inherently 8-bit (28-1= 255
count maximum), the graph may require rescaling to
view both results on the same curve at once. To set a
new maximum and minimum graphical scale, change the
numbers in the “Scale Max” and “Scale Min” boxes, then
click *Manual Re-Scale”.

SAVING MEASUREMENTS TO FILE

To save a series of ALS and PROX measurements to disk,
see the “Save Measurements to File” box at the very
bottom of the GUL. The user may click "Browse” to select
a filename/filepath and click “Write to Disk” to write the
currently graphed data to disk.

Scale Max  Scale Min
255 0

00zE0 04100 tanual Re-Scale |
00234 I] 03690
Q0208 F‘ t “ 03280 Graph Timing
g | H f L A4 LI Gzgzp | ooRTime

[l 1 RPN 50_[Ee
00156 J“ floadl 1 02480

w Ll Jj J VJ l]Lk J J Meaz Time
00130 \LI \‘Jﬁ 02050 3]
007104 -rf J 01640
U 1A Last AD Reading
QooFe 01230
I Read 403 ®
Qnos2 0o=20 — Saturated?
Prox
Qoo2e 00410 114 m
| o P
00000 LM - B Bl - [ o000 ALS /IR
40 3E0 320 280 240 200 160 120 8O 40 0 g m

A0 Crt Tatal 400 5 amples AD Cnt

FIGURE 6. ALS (RED LINE) AND PROX (BLUE LINE) DATA CONVERSIONS RESULTS
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Hardware

Schematic and Layout

The PCB schematic and Layout are contained on the
CD-ROM included with this evaluation kit (also see
Figures 7 through 10). If lost, contact the local Intersil
sales/FAE team.
(http://www.intersil.com/cda/Support/contacts/)

Connecting the PCB to PC

Insert the USB-B plug into the Intersil evaluation PCB,
and the USB-A plug into the user’s PC. As seen in

Figure 4, the status of the PC<-->PCB communication
link is displayed in the colored box next to “Attached”.

Jumpers on PCB

The “rev B” evaluation board has 4 jumpers which
control various aspects of the part. By default, the
jumpers JP_IC, JP_MISC, and JP_IRLED need not be
connected due to the 0Q resistors R6, R7, and R8
which connect to a 3.3V rail. If the user desires to test
part performance at voltages other than

Vpp = Vir-LED = Vi2c = 3.3V: unsolder these
resistors, use the installed test points, and power any
of the 3 rails as desired.

TABLE 1. JUMPER OVERVIEW

DESIGNATOR FUNCTION

JP_PIN1 ISL29028: Changes I2C address
ISL29030: Leave open (see below)
ISL29031: Enables/disables IC

JP_IC Connects 3.3V rail to VDD
JP_MISC Connects 3.3V rail I2C pull-up, INT, PIN1
JP_IRLED Connects 3.3V rail to the IR-LED D1
JP_PIN1

The jumper JP_PIN1 is connected to pin 1 of the ODFN
and should be disconnected for ISL29030 usage,
connected for ISL29031 usage, and will work in
either state for the ISL29028. The ISL29030 has a
current source on pin 1. The ISL29031 has an ENABLE
line tied to pin 1. The ISL29028 has an 12C address
select line tied to pin 1.

JP_IC
JP_IC connects directly to VDD.

JP_MISC

The “miscellaneous” power rail supplies the 12C pull-up
voltage, the interrupt line, and the LEDs D3 and D4.

JP_IRLED

JP_IRLED connects directly to the anode of the IRLED
D1i.

Troubleshooting

Clicking the “test communication” button in the
upper-left of the main window (see Figure 5) is the most
useful method of verifying that a communication link is
still active.

Also recall that since this is an optoelectrical part with a
clear package, performance may be sensitive to
aggressive scratching or damaging.

For other questions, comments, and feedback, contact
the local Intersil FAE/Sales team.
(http://www.intersil.com/cda/Support/contacts/)
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Schematic

VDD_MISC
JUMPER "JP_PIN1" EXPLANATION: D3 D4
ISL29028 - "PIN1" = ADDRO / (jumper changes device 12C address) Red LED Orange LED
ISL29030 - "PIN1" =1_ALS / (analog current output pin, so leave jumper off) VDD MISC (Prox Int Bit) ~ ~ (ALSgInt Bit)
ISL29031 - "PIN1" = EN/ (jumper enables-disables IC) 3 N ¥
J1
JP_PIN1 R3 1
VDD IRLED 1K R4 RS PB0O/T2 2
R INT, 1K 1K PB1/T2EX 3
o~ D1 5K PBY/RXD2 | o]
VDD MISC Rl 500 IR-LED PB3/TXD2 — 5
D2 PB4/INT4 6
INl Ul W Green LED PB5/INT5 -
1SL.29028/30/31 (INT line) PB6/INT6 S
PB7/T20UT
| — R2 5K 9
VIRID I = L PN IRDR ggﬁ 10
VDD_IC ¢ o o P _ 11
C4 3 t VDD INT }g
0.1uF 1uF a
GND &—¢ [oawr [ 1 2 I GND & sDA +33V IN< 14
— g V< 15
= 4 g 5 SCL SD PCO/RXDO | =
Rext g SCL 16
GNDI @ ﬁ SCLK _ PCl/TXDO 17
] SE PC2/INTO 18
PC3/INT1
Rext & REXT - SCL SDA &—¢ PCA/TO 2 ;g
R SCL R SDA PC5/T1 o1
R _EXT SK SK PC6/WR 9
S00K = PC7/RD e
VDD MISC 24
Thermal Pad does not have to be grounded
v | USBPORI
JP_IC =
i o~ JP_MISC )
) Icz ]—c1
VARIRLICE |- 0.IuF | 10uF
R
O—?)hm T_n JP_IRLED = =
For independent control VDD_MISC
of specific VDD lines, R7 N —
SYMI unsolder 0-ohm resistors 0-ohm
PCB ISIL-LOGO
PCB Graphic VDD_IRLED
R8
0-ohm
FIGURE 7.
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PCB Layout
S1L 29028 /30 OMER AL R B
Keep Out Layer
Top Layer Mechanical Layer 1

Bottom Layer
Bottom Overlay
FIGURE 8. TOP AND BOTTOM LAYERS
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PCB Layout (Continued)

Keep Out Layer
Top Layer Mechanical Layer 1

FIGURE 9. TOP LAYER
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PCB Layout (Continued)

=Y ) o\ CYYXX}
—:|r"-'~'

,,f“)J

Lt

séoosssesses rm

Yousd su0 qool
I vopusd IseoinsrosM

Yopusd morso8

ve [yov0 morro8
FIGURE 10. BOTTOM LAYER

Intersil Corporation reserves the right to make changes in circuit design, software and/or specifications at any time without notice. Accordingly, the
reader is cautioned to verify that the Application Note or Technical Brief is current before proceeding.

For information regarding Intersil Corporation and its products, see www.intersil.com
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