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ABSTRACT

This user’s guide describes the characteristics, operation, and use of the OPT4001YMNEVM evaluation module.
It discusses how to set up and configure the software and hardware, and reviews various aspects of the program
operation. Throughout this document, the terms evaluation board, evaluation module, and EVM are synonymous
with the OPT4001YMNEVM. This document also includes an electrical schematic, printed circuit board (PCB)
layout drawings, and a parts list for the EVM.
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1 Overview

The OPT4001 is an ambient light sensor (ALS) with a digital output integrated circuit. It uses a two-wire interface
that works with the 12C protocol making it ideal for many applications. The OPT4001YMN is the picostar package
version of the OPT4001 device. The picostar package achieves very small size and thickness and orients

with the photodiode facing down and senses light through a cutout in the board. This requires the sensor be
soldered to a flex PCB in most applications to maximize the field of view of the sensor. The OPT4001YMNEVM
is a platform for evaluating the performance of the OPT4001 under various conditions. The OPT4001YMNEVM
consists of two PCBs. The first is the OPTMB EVM board, which is a motherboard. This board communicates
with a computer through USB connection and provides power and sends and receives appropriate digital signals
with the OPT4001 IC. The motherboard will relay USB commands from the EVM GUI software running on

the PC to the OPT4001 IC through I2C. The second is the OPT4001YMN coupon board, which contains the
OPT4001YMN and its support circuitry. The coupon board consists of a flex PCB soldered to a rigid board. This
allows the coupon to be easily plugged and unplugged as the rigid board adds strength to the flex board.

1.1 OPT4001YMNEVM Kit Contents

Table 1-1 summarizes the contents of the OPT4001YMNEVM kit. Figure 1-1 shows the included hardware.
Contact the Texas Instruments Product Information Center nearest you if any component is missing. It is highly
recommended that you also check the OPT4001YMN product folder on the Tl web site at www.ti.com to verify
you have the latest versions of the released software.

Table 1-1. OPT4001YMNEVM Kit Contents
Item Quantity

OPT4001 coupon board
(Installed on OPTMBEVM)

OPTMBEVM board 1
USB type A to type C cable 1

1

Figure 1-1. Hardware Included with OPT4001YMNEVM Kit
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1.2 Related Documentation from Texas Instruments

The following documents provide information regarding Texas Instruments' integrated circuits used in the
assembly of the OPT4001YMNEVM. This user's guide is available from the Tl web site under literature number
SBOU278. Any letter appended to the literature number corresponds to the document revision that is current at
the time of the writing of this document. The latest revision can be found by clicking the link Table 1-2 and is also
available from the Tl web site, the Texas Instruments' Literature Response Center at (800) 477-8924, and the
Product Information Center at (972) 644-5580. When ordering, identify the document by both title and literature

number.

Table 1-2. Related Documentation

Document

Literature Number

OPT4001 product data sheet

SBOS993

4
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2 OPT4001YMNEVM Hardware

Figure 2-1 shows the system setup for the OPT4001YMNEVM. The computer runs the graphical user interface
(GUI) software that communicates with the OPTMBEVM board over a USB connection. The OPTMBEVM has a
USB Type C port and ships with a USB-C to USB-A cable. The OPTMBEVM board acts as a bridge between the
software running on the PC and the OPT4001YMN coupon board. The MSP430 on the OPTMBEVM receives
USB commands from the PC and communicates with the OPT4001YMN over 12C.

Lux :128.3200 lux
Exp:0x2 Mantessa:0x00C88
BB Capture ot 89 s Dlphey R ase: 0.8

Figure 2-1. EVM Hardware Setup
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2.1 Theory of Operation for the OPT4001YMNEVM

The OPT4001 coupon consists of the OPT4001 IC, decoupling capacitor, and 8 pins. The pins create
connections for the power and I2C signals between the coupon and the EVM motherboard. For evaluation
purposes the coupon can be removed from the motherboard to be used with other platforms. The motherboard
also has an unpopulated 5-pin header footprint for easy access to the supply, ground, and 12C lines.

2.2 OPT4001YMNEVM Hardware Overview

The EVM ships with the coupon plugged into the motherboard. If not already assembled, the basic hardware
setup for the OPT4001YMNEVM involves plugging the coupon board into the motherboard socket. Take special
care to make sure the coupon is oriented correctly as shown in Figure 1-1. Also note the warnings below.
Specifically that the flex part of the coupon should not be pressed on. If unplugging and replugging the coupon
into the motherboard, the coupon should only be handled by the rigid part and no part of the flex should be
pressed on. Then connect the USB cable.

CAUTION

This EVM contains a flex PCB on which the OPT4001 IC is mounted. Flex PCBs are sensitive and
should be handled with extra care. Special caution should be give not to press on the flex PCB as
this can cause the EVM to break.

CAUTION

Many of the components on the OPT4001YMNEVM are susceptible to damage by electrostatic
discharge (ESD). Customers are advised to observe proper ESD handling precautions when
unpacking and handling the EVM, including the use of a grounded wrist strap at an approved ESD
workstation.
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3 OPT4001YMNEVM Software

This section describes the installation and operation of the OPT4001YMNEVM software. The
OPT4001YMNEVM uses the Tl Latte software, which is available for download on the EVM page.

3.1 Hardware Requirements

The OPT4001EVM software has been tested on the Windows 10® operating system (OS) with United States
regional settings. The software should function correctly on other Windows operating systems.

3.2 Software Installation

The OPT4001YMNEVM software is available through the OPT4001YMNEVM Product Folder on the Tl web site
(www.ti.com). To install the software to your computer, navigate to the OPT4001YMNEVM software, and open
the installer directory. Launch the OPT4001YMNEVM installation file, OPT4001YMNEVM_GUIl.exe, as shown in
the figure below.

I'.?Ej OPT400TYMNEVM_GUI.exe

Figure 3-1. OPT4001YMNEVM Software-Installation File
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The OPT4001EVM software then begins the installation process, as shown in Figure 3-2.

ﬁ Setup - Tl-Latte version 0.8.3 —

License Agreement
Flease read the following important information before continuing.

Please read the following License Agreement. You must accept the terms of this
agreement before continuing with the installation.

Source and Binary Code Internal Use License Agreement

IMPORTANT - PLEASE CAREFULLY READ THE FOLLOWING LICENSE
AGREEMENT, WHICH IS LEGALLY BINDING. AFTER YOU READ IT, YOU WILL
BE ASKED WHETHER YOU ACCEPT AND AGREE TO ITS TERMS. DO NOT
CLICK “1 HAVE READ AND AGREE" UMNLESS: (1) YOU WILL USE THE
LICENSED MATERIALS FOR YOUR OWN BEMEFIT AND PERSOMALLY
ACCEPT. AGREE TO AND INTEND TO BE BOUND BY THESE TERMS: OR (21 ¥

@I accept the agreement
i1 do not accept the agreement

Figure 3-2. OPT4001YMNEVM Software-Installation Launch

Follow the prompts as shown in Figure 3-3 to Figure 3-8 to install the OPT4001YMNEVM software.

ILE;-! Setup - T-Latte version 0.8.3 —

Select Destination Location
Where should TI1atte be installed?

Setup will install TI4atte into the following folder.

To continue, dick Mext. If yvou would like to select a different folder, didk Browse.,

| C:\Program Files{Texas InstrumentsiLatte Browse,..

At least 64.8 MB of free disk space is required.

Figure 3-3. OPT4001YMNEVM Software-Installation Prompts
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i Setup - Ti-Latte version 0.8.3 — >

select Project Directory
Where should project files be installed?

Select the folder in which Setup should install project files, then dick Mext.

Ciilsers\a0 227156 \DocumentsTexas Instruments!Latte Browse...

Figure 3-4. OPT4001YMNEVM Software-Installation Prompts

i3 Setup - Ti-Latte version 0.8.3 — >

Select Start Menu Folder
Where should Setup place the program's shortouts?

|£| Setup will create the program's shortouts in the following Start Menu folder,
[

To continue, dick Mext. If yvou would like to select a different folder, didk Browse.,

[[exas instruments Browse...

Figure 3-5. OPT4001YMNEVM Software-Installation Prompts

SBOU278 — DECEMBER 2021 OPT4001YMNEVM User's Guide 9
Submit Document Feedback

Copyright © 2021 Texas Instruments Incorporated


https://www.ti.com
https://www.ti.com/lit/pdf/SBOU278
https://www.ti.com/feedbackform/techdocfeedback?litnum=SBOU278&partnum=OPT4001EVM

OPT4001YMNEVM Software

13 TEXAS
INSTRUMENTS

www.ti.com

ﬁ Setup - Tl-Latte version 0.8.3 —
Select Additional Tasks
Which additional tasks should be performed?

Select the additional tasks you would like Setup to perform while installing TI-Latte,
then dick Mext.

[ ] Create a desktop icon

Figure 3-6. OPT4001YMNEVM Software-Installation Prompts

ﬁ! Setup - T-Latte version 0.8.3 —

Ready to Install
Setup is now ready to begin installing TI-Latte on your computer.,

Click Install to continue with the installation, er didk Back if you want to review or
change any settings.

Destination location:
C:\Program Files{Texas InstrumentsiLatte

Start Menu folder:
Texas Instruments

Back Install Cancel

Figure 3-7. OPT4001YMNEVM Software-Installation Prompts
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ﬁ Setup - Tl-Latte version 0.8.3 —

Completing the TI-Latte Setup
Wizard

Setup has finished installing TILatte on your computer, The
application may be launched by selecting the installed
shortouts,

Click Finish to exit Setup.

Yiew readme, opt400 1, bet!
Launch application

Figure 3-8. OPT4001YMNEVM Software-Installation Prompts

The OPT4001EVM GUI software is now installed.

3.3 Typical OPT4001YMNEVM Hardware Setup

Plug the male USB-C cable to the OPTMBEVM board and then plug the male USB-A cable into the computer.
The green light will light up on the EVM as shown in Figure 3-9.

Figure 3-9. Typical Hardware Connection

When the EVM is plugged into the USB port of the computer it will enumerate as two com ports. This will show
up in the Windows device manager as show in Figure 3-10.
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E Ports (COM & LPT)
W USB Serial Device (COM4)
W USB Serial Device (COMS)

Figure 3-10. Typical Response After Connecting OPT4001YMNEVM to the Computer

Connect the EVM via USB to the PC. If Windows shows a notification that a driver is not found for the device
connected, see the instructions to manually install drivers in Section 5.1 before proceeding.
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3.4 Launching the OPT4001EVM Software

With the OPT4001YMNEVM properly connected, launch the Latte EVM GUI software from the Windows Start

menu. The software launches with a screen similar to that shown in Figure 3-11.

E3 OPTAXXX Viewer

Controls
Operation Controls

Operation Select

Device Controls
Mode Select

Conversion Time

Capture Controls

File Sample Count

PWRDN 2

AGC -

Start Capture

Stop capture

Display Sample Count 1024 <
Set Save File Name D

0000000000

Live

Mean

Std

Sample

MSP TimeStamp

Light Level (lux)
0.0000
0.0000
0.0000
0x00
0x0000

AD

Lux

output In Lux

-0.1

-0.2

-0.3

-0.4

-0.5

Lux Output
0.5

0.4

0.3

0.2

0.1

-600

Sample Count

-1000 -800

-400 -200 0

If the message shown in Figure 3-12 appears when the OPT4001EVM GUI software is launched, this means
that the EVM motherboard was not detected. Check the USB connection and that the motherboard appears in

Figure 3-11. OPT4001 Main Operation Screen

the device manager as shown in Section 3.3. A green light will appear on the motherboard if it is receiving power
from the PC and the GUI "start capture" button has not been enabled.

EE Connection Problem

OPT4001 Connection Problem

X

OPT4001 not connected. Please check USB
connection

Retry

Abort

Figure 3-12. Hardware Error Message

SBOU278 — DECEMBER 2021
Submit Document Feedback

Copyright © 2021 Texas Instruments Incorporated

OPT4001YMNEVM User's Guide

13


https://www.ti.com
https://www.ti.com/lit/pdf/SBOU278
https://www.ti.com/feedbackform/techdocfeedback?litnum=SBOU278&partnum=OPT4001EVM

13 TEXAS
INSTRUMENTS
OPT4001YMNEVM Software www.ti.com

3.5 OPT4001EVM Software Operation

This section primarily discusses how to operate the OPT4001EVM software. The GUI has a primary window
that is used to configure and read from the OPT4001YMNEVM, along with two other windows that are used to
access different features of the OPT4001YMNEVM. Basic GUI functionality and a description of the tabs are
also presented in this section.

3.5.1 Getting Started

To quickly start using the device, click the Operation Select drop-down menu and select Continuous to bring
the device out of power down mode. Then click Start Capture to begin data capture. The green LED on the
motherboard will turn off. Lux data will appear above the lux plot as shown. The plot will also start to populate
with the device lux readings.

Ed OPT400X Viewer — a X
Controls .
Lux :214.7180 lux
Operation Controls
’ Exp:0x1 Mantessa:0x2ACBO
Operation Select | Continous - USB Capture rate : 29.4 sps Display Refresh rate: 29.9 fps
Device Controls Lux
Mode Select AGC @ Lux Output
Conversion Time  |25ms ~ 220 —
Capture Controls 200
Start Capture 180
Stop capture 160
Display Sample Count 1024 - 140
Set Save File Name || E 120
c
File Sample Count 0000000000 5
£ 100
(s}
Light Level (lux) AL 80
Live 214.7180 60
Mean 214.8968 40
Std 0.3893
Sample 0xc6 20
MSP TimeStamp 0x360e 0
-1000 -800 -600 -400 -200 0
Sample Count
< >

Figure 3-13. GUI Capture Running

If the GUI is not responsive, check the other Latte scripts window, which is minimized by default. If the message
Operation 12C Register Read for command [REGRx01] Failed is displayed this means that the OPT4001 IC or
coupon is not detected by the motherboard. Ensure the coupon is plugged in and properly oriented.

3.5.2 Feature Descriptions
Lux Plot

In the center of the GUI window you will see a plot showing the lux reading from the device on the y-axis and
the sample number on the x-axis. The plot settings can be tweaked by right clicking on the plot. The x-axis and
y-axis options under the right-click menu allow the range of x and y-axes displayed to be changed. There is also
an auto option that will dynamically change the range to match the data. Scrolling will zoom in to or zoom out
from the plot. Left-clicking and dragging will display a yellow rectangle that will, upon releasing the mouse, zoom
the data to the rectangle drawn. Right-clicking and dragging up or down zooms the y-axis. Right-clicking and
dragging right or left will zoom the x-axis. Right clicking and selecting View All will reset the view.
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Drop-down Menus
At the top left of the plot are two drop-down menus.

The operation select drop-down menu allows device operating mode to be switched between power down and
continuous capture modes. The one shot mode of the device is not exposed by the EVM GUI.

The mode select drop-down menu changes the device gain range setting mode. The device supports automatic
gain control (ACG), which is the recommended mode setting for most use cases, or the gain range of the device
can be selected manually using this drop-down menu.

The device supports twelve conversion times from 0.6 ms to 800 ms, which can be selected using the respective
drop-down menu.

The display sample count selects how many samples are displayed on the x-axis of the plot.

Save to file

The set save to file name check box allows the data captured in the GUI to be dumped to a CSV file. Clicking
this check box will display a windows file selector screen. Select the directory to store the CSV and set the name
for the CSV. After clicking save the GUI will wait for you to click the start capture button to start saving data and
subsequently it will wait for a click on the stop capture button to copy all the data into the indicated CSV file.
When capturing data with save enabled, the GUI will initially dump the data to temporary .npy files. After clicking
stop capture this data is written over to the CSV file and .npy files are removed.

Mean, Std, and the Blue Slider

There is a blue slider on the lux plot shown on the right side of the plot in the figure. Mean and Std columns in
the table where capture data is displayed are calculated from only the data within the blue slider. Left-clicking on
the middle of this slider and dragging moves the slider. Left-clicking on the edge of either side of the slider and
dragging will adjust the size of the slider. This allows the mean and standard deviation of the distance, phase,
and amplitude to be computed for any continuous portion of the displayed data. If capture is running, this data
updates in real-time along with the data in the Live column.

Scripts Window

When Latte is launched, the GUI window appears front and center. However, there is a second window that
is minimized at launch. This is the scripts window and it exposes some more advanced features of the Latte
platform as shown in Figure 3-14.
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E3 Ti-Latte - O P

File Edit View Run Log Session Help

Scripts ]
Files
OPT3004
OPT3101_3CH_EVM_revE1l
v OPT4001
drivers

¥ OPT4001_EVM

04-launchGUI.py
captureDataStructure....
devinit.py
mEVMSelector.py
mEVMSelector.pyc
mMSP5529Program...
mMSP5529Program...
OPT4001.dml
resetDevice.py
updateGUIFromDevi...

OPT4001_EVMTesting

import serial

2 from PySide import OtCore, QtGui

def evmSelectorSelected (val) :
global
regProg, capDev, dev,evmTitle, evmSelectList, evmSelect

Window,evmSelectCentralWidget, evmProgressBar

evmSelectCentralWidget.setEnabled (False)
evmProgressBar.setValue (10)
if(type(val) is QtGuil.QListWidgetItem):
selection=evmSelectListWidget .currentRow ()
else:
selection=val
evmTitle=evmSelectList[selection]
regProg =

mMSPF5529Controller . MSP552%RegProgrammer (addr=evmLi

st.control[0])

regProg.changeSlavehddress (0xz45

capDev =
mMSPFS529Controller .MSP5529 OPT4XXX Capture (dataPor

t=evmList.data[0],controlPort=evmList.control[0])

- ' )

dev =
mDevice.Device (fileName=scriptsRootDir+'0PT4001.dml
',ignoreLast=False, regProgDevice=regProg, name="'Regl
sters View')

evmProgressBar.setValue (20)

mainWindow.runFile (scriptsRootDir+r'/resstDevice.py
evmProgressBar.setValue (40)

mainWindow. runFile(scrintsRootDir+r' /undateGUTFromD

v

Instrument List

Device List

Registers View

Engine List

Custom GUI List

Log

& Command Line

HFUDUNE EXELUUNY .. UPTHUU L/ UP THUUL_CVIFTJUEVIIILPY
#End Time 2021-12-20 12:11:16.471000
#Execution Time = 3.71899986267 s

A | |[Enter commands here.
from glocbalDefs import *
>>>  3>>

W3 TEXAS INSTRUMENTS

Figure 3-14. Latte Scripts Window

The scripts window also provides access to the device registers view that displays the stored value of the device
registers and allows them to be changed directly. Launch the registers view by double clicking on the Registers
View button under the Device List box on the right side of the screen.
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Ej Registers View — O Y
File View
RESULT_SENSOR FIFO1 LOW_LIMIT CONFIG
v Dp;fSL E b | E_F1 b ] TLE b ] FC One fault ¢ -
v
DIGITAE RMsE o | RMBF 0 | IR O M Continuous ~
RisB o | RISBFL [0 G cr 25ms -
c o ] CF1 b ] THE RN Auto-Rang -
X o ] X_F1 b ] THR I2C_BURST ™
QWAKE C
FIFOO FIFO2
FL C
o o TR . i
FH
RMSBFO 0 | RMSBF 0 |
CRF Conversior ¥
RISBFO [0 | RISBF2 [0 | C
OVF
DESIGN_ID
DIDH 72
‘F nd Registers View

Figure 3-15. Registers View

Overview of Device Registers

Registers x00 and 0x01 are the result registers and provide the output data from the device as an exponent and
mantissa value indicated as e and r in the register view. The mantissa is split between registers 0x00 and 0x01
as R_MSB and R_LSB. A sample counter (C) and CRC check bits (X) are also contained in register 0x01.

Registers 0x0A, 0x0B, and 0x0C are the configuration registers and provide feedback about the state of the
device; the bit names and full descriptions are shown in the OPT4001 data sheet. Each of the read-only status
bits are greyed out and cannot be changed.

Registers x08 and x09 allow low and high limits, respectively, to be set. These registers are used in certain
interrupt reporting modes.

The device ID is contained in register 0x11.
Additional Features of the Scripts Window
Hidden IDE Window

The Latte program runs a number of Python scripts in the background to capture and display data from the
EVM. These scripts allow for initialization of the device including loading calibration data from the EVM flash
memory, launching a live view window with measurement plot and readings, and additional functionality such as
reading from the flash and selecting a specific LED current for the device to use. For advanced users or users
looking for more flexibility when using the OPT3101EVM, these Python scripts are available in an integrated
development environment (IDE) window that is minimized when TI-Latte is launched. The IDE window can be
used to customize the existing scripts or write new scripts.

After launching Latte, expand the OPT4001YMN directory on the left side of the window under Files by clicking
the triangle to the left of the directory name. This displays the OPT4001YMNEVM folder. Further expanding the
OPT4001YMNEVM folder will display all the example scripts as shown in Figure 3-14.
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devinit.py

Open the devinit.py script by clicking on the corresponding file in the OPT4001YMNEVM folder on the left side
of the screen. This displays the contents of the script on the center of the window. With devlnit.py still selected in
Tl-Latte, click Run>Buffer from the top menu bar of Tl-Latte (or press F5) to run the script. Once completed, the
live-view GUI is opened in a new window. More details on the live-view GUI are given in the following section.
Additional info is also displayed in the log window in the lower left corner of the main window.

04-launchGUI.py

A live-view GUI window is launched when running the devinit.py script. This allows data from the OPT4001 to be
viewed on a graph in real-time. The GUI is created in the launchGUI.py example script. When running devInit.py,
the launchGUI.py script is automatically ran. However, if the GUI window is closed it can be re-launched by
directly running the launchGUI.py script. To do this, select the launchGUI.py script and click Run>Buffer or press
F5. Figure 3-13 shows the live GUI plot.
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4 Schematic, PCB Layout, and Bill of Materials

This EVM consists of 3 boards as shown in Figure 4-1. The flex coupon board is a flex PCB with OPT4001
IC and cutout for optimal sensor field of view. This flex board is soldered onto a rigid coupon board for added
stability. The rigid coupon board contains 8 pins which allow it to plug into a socket on the motherboard. The
motherboard contains an MSP430 microcontroller and plugs into a PC through the provided USB cable. This
section contains the schematics, layout, and bill of materials for these 3 boards.

OPTMB_EUM A g

TeExXAS
INSTRUME

& (€ <
) X
GND INT SCL SDA UQD )

J2

Figure 4-1. OPT4001YMNEVM construction
4.1 Flex Coupon Board

4.1.1 Schematic
Figure 4-2 shows the schematic of the OPT4001YMN flex coupon board.

U1
VDD ¢l f\hp SCL ‘E ggﬁ
SDA it
GND
GND 22
OPT4001YMN

GND

Figure 4-2. OPT4001 Flex Coupon Board Schematic
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4.1.2 PCB Layout

Figure 4-3 and Figure 4-4 show the top and bottom PCB layers, respectively, of the flex coupon board. Figure
4-5 and Figure 4-6 show the assembly drawings of the top and bottom PCB layers, respectively.

OPT4001
o) 4

Figure 4-3. PCB Top Layer Figure 4-4. PCB Bottom Layer

Figure 4-5. PCB Top-Layer Assembly Drawing Figure 4-6. PCB Bottom-Layer Assembly Drawing
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4.1.3 Bill of Materials
Table 4-1 lists the bill of materials for the OPT4001YMN coupon board.

Table 4-1. OPT4001YMN Flex Coupon Board Bill of Materials
Designator Quantity Description Part Number Manufacturer

Ambient Light Sensor (ALS) With
Excellent AngularIR Rejection

U1 1 OPT3004DTS Texas Instruments

4.2 Rigid Coupon Board

4.2.1 Schematic

Figure 4-7 shows the schematic of the OPT4001YMN coupon rigid board. C1 is a bypass capacitor for device
VDD.

11 18
- l GND scL -
- ==CcC1 -
12 10V 17
1uF
o ADDR INT .
]3 g — 16
- VDD | SDA -
14 15
i NC1 NC2 h
Figure 4-7. OPT4001 Coupon Rigid Board Schematic
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4.2.2 PCB Layout

Figure 4-8 and Figure 4-9 show the top and bottom PCB layers, respectively, of the coupon rigid board. Figure
4-10 and Figure 4-11 show the assembly drawings of the top and bottom PCB layers, respectively.

o onOOO0AK

) ) )

Qo o I OO0O0O

Figure 4-8. PCB Top Layer

Figure 4-9. PCB Bottom Layer

J4 J3 J2 J1

[ C1 ]

J5 J6 J7 J8

O O 0O

Figure 4-10. PCB Top-Layer Assembly Drawing
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Figure 4-11. PCB Bottom-Layer Assembly Drawing

4.2.3 Bill of Materials
Table 4-2 lists the bill of materials for the OPT4001YMN coupon board.
Table 4-2. OPT4001YMN Rigid Coupon Board Bill of Materials

Designator Quantity Description Part Number Manufacturer
CAP, CERM, 1 uF, 10V, +/- 10%,
C1 1 X7S, AEC-Q200 Grade 1, 0402 GCM155C71A105KE38D MuRata
PC Pin Terminal Connector Through .
J1, 42, J3, J4, J5, J6, J7, J8 8 Hole Gold 0.017" (0.43mm) Dia 3121-2-00-15-00-00-08-0 Mill-Max
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4.3 Motherboard

4.3.1 Schematic

Figure 4-12 shows the complete schematic of the OPTMBEVM motherboard. The schematic is split into three
sections: connector, MSP430, and socket. A USB type C connector is used to interface with the PC. The
MSP430 microcontroller allows the PC to interface with the OPT3004DTS through 12C. The coupon board
containing the OPT4001 plugs into the motherboard through the socket. The OPTMBEVM board provides easy
access to the 12C, INT, VDD, and GND lines. The header J2 is depopulated on the EVM by default and its
labeled through hole pads can be used to access the lines. Alternatively, a header can be populated at J2 for
easier access.

pr
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£ED PLITADD P51 e
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*‘;*i SCL 50+ RT Re P
e 1.00M
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Connector o =
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=
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4.3.2 PCB Layout

Figure 4-13 and Figure 4-14 show the top and bottom PCB layers, respectively, of the test board. Figure 4-15
and Figure 4-16 show the assembly drawings of the top and bottom PCB layers, respectively.

Figure 4-14. PCB Bottom Layer
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- uu (

Figure 4-15. PCB Top-Layer Assembly Drawing
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Figure 4-16. PCB Bottom-Layer Assembly Drawing
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4.3.3 Bill of Materials
Table 4-3 lists the bill of materials for the OPTMBEVM motherboard.
Table 4-3. OPTMBEVM Bill of Materials

Designator Quantity Description Part Number Manufacturer
CAP, CERM, 1 uF, 10V, +/- 10%,
C1 1 X7S, AEC-Q200 Grade 1, 0402 GCM155C71A105KE38D MuRata
PC Pin Terminal Connector
J1, 42, J3, J4, J5, J6, J7, J8 8 Through Hole Gold 0.017" 3121-2-00-15-00-00-08-0 Mill-Max
(0.43mm) Dia
R2 1 RES, 620, 5%, 0.05 W, 0201 RC0201JR-07620RL Yageo America
RES, 0, 5%, .05 W, AEC-Q200 .
R5, R18 2 Grade 0, 0201 ERJ-1GNOR0OOC Panasonic
R7 1 RES, 1.5 k, 5%, 0.05 W, 0201 RC0201JR-071K5L Yageo America
R8 1 RES, 100, 1%, 0.05 W, 0201 ERJ-1GEF1000C Panasonic
RES, 1.00 M, 1%, 0.05 W, AEC-
R9 1 Q200 Grade 0, 0201 RK73H1HTTC1004F KOA Speer
R10 1 RES, 47 k, 5%, 0.05 W, 0201 RC0201JR-0747KL Yageo America
R11, R12 2 RES, 27, 5%, 0.05 W, 0201 RC0201JR-0727RL Yageo America
R13, R14, R15 3 RES, 4.7 k, 5%, 0.05 W, 0201 RC0201JR-074K7L Yageo America
0,
R16, R17 2 RES SMD 5'1(?281HM 5% 1/20W CRCWO02015K10JNED Vishay Dale
st 1 Switch, Tactile, SPST-NO, 0.054, RS-032G05A3-SM RT C8K Components
12V, SMD
U1 1 Sacket, D'P'Z'N%M mm Pitch, 114-87-308-41-134161 Preci-Dip

Low-Capacitance + /- 15 kV ESD-
Protection Array for High-Speed
u2 1 Data Interfaces, 2 Channels, -40 TPD2EO01DRST-NM
to +85 degC, 6-pin SON (DRS),
Green (RoHS & no Sb/Br)

Texas Instruments

Single Output Low Noise LDO,
400 mA, Fixed 3.3 V Output, 1.7 to
5.5V Input, with Reverse Current

buy or mount.

u3 1 Protection, 5-pin SOT-23 (DBV), TPS73633DBVT Texas Instruments
-40 to 85 degC, Green (RoHS &
no Sb/Br)
Mixed Signal Microcontroller,
U4 1 RGZ0048A (VQFN-48) MSP430F5503IRGZR Texas Instruments
Y1 1 Crystal, 24 MHz, 10 pF, SMD | ABM3B-24.000MHZ-10-1-U-T Abracon
Corporation
FID1, FID2, FID3, FID4 0 Fiducial mark. There is nothing to N/A N/A

J2 0 Header, 2.54mm, 5x1, Gold, TH 61300511121

Wurth Elektronik

RES, 0, 5%, .05 W, AEC-Q200

R4 0 Grade 0, 0201

ERJ-1GNOROOC

Panasonic
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5 Troubleshooting

5.1 Microsoft Windows 7 Manual Driver Installation

This section outlines the manual driver installation process. If you are using Windows 7 or if the Windows device
manager shows 2 USB Serial Devices under other devices as shown in Figure 5-1 when the EVM is plugged
in instead of COM ports, please use the following steps to correctly install the USB drivers. If two USB Serial
Device devices show up as COM ports automatically (as is the case with Windows 10), then this section can be

skipped.

4 -5 Other devices
/i USB Serial Device
/7 USB Serial Device

Figure 5-1. OPT4001YMNEVM on Microsoft® Windows® 7 With Drivers not Installed

1. Open the device manager.

File Action

View Help

e o HE| & B ss

a g% LTSCLOAMERES
L @ Batteries
[ g Bluetooth Radios
-8 Computer
l‘-'[" ControlVault Device
b - Disk drives
[ B Display adapters
‘e DVD/CD-ROM drives
15 Human Interface Devices
I - IDE ATA/ATAPI controllers
|- -5 Imaging devices
-y Keyboards
o ﬂ Mice and cther pointing devices
;- B Monitors
[ ﬂ‘ Metwork adapters
4 Other devices

iy USB Serial Device @
: iy USB Serial Device

. Y3 Ports (COM & LPT)

b B Processors

j Smart card readers

i+ -% Sound, video and game controllers
|--4; Storage controllers

oM Systemn devices
j Universal Serial Bus controllers

2. Right click on USB Serial Device and select Properties.

28 OPT4001YMNEVM User's Guide

Copyright © 2021 Texas Instruments Incorporated

SBOU278 — DECEMBER 2021
Submit Document Feedback


https://www.ti.com
https://www.ti.com/lit/pdf/SBOU278
https://www.ti.com/feedbackform/techdocfeedback?litnum=SBOU278&partnum=OPT4001EVM

13 TEXAS

INSTRUMENTS
www.ti.com Troubleshooting
3. Click the Update Driver... button.
'FB'.-
General | Driver | Details |
I OPT3101 Control
Jdi?
Device type: Cither devices
Manufacturer; Unkriown
Location: (0000.001d.0000.001.001.000.000.000.000
Device status
[The drivers for this device are not installed. {Code 28) a
There is no driver selected for the device information set or
element.
To find & driver for this device, click Update Driver,
| > [ Update Drver...
[ ok || Concel
4. Click Browse my computer for driver software
U [ Update Driver Software - OPT3101 Control
How do you want to search for driver software?
< Search automatically for updated driver software
Windows will search your computer and the Internet for the latest driver software
for your device, unless you've disabled this feature in your device installation
settings.
% Browse my computer for driver software
Locate and install driver software manually.
Cancel
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5. Click Let me pick from a list of device drivers on my computer.

Browse for driver software on your computer

Search for driver software in this location:

l‘:_:\U_sers\?ﬂBlQSO\Down load s\_latest_u sh_driver windows\ush_driv Browse...

[@]Include subfolders

» Let me pick from a list of device drivers on my computer
This list will show installed driver software compatible with the device and all driver
software in the same category as the device,

I

6. Select Show All Devices and click the Next button.

Select your device's type from the list below.

Common hardware types:

Show All Pevices (e

@ 61883 Device Class
'_'.".';Android Device E
§ AVC Devices

3 Batteries

% Biometric Devices

£) Bluctooth Radios

;ﬁiCumputer

'ﬂ‘ ControlVault Device

m

= Disk drives
L Display adapters
4 DVD/CD-ROM drives o

[ met | [ cancel |

30 OPT4001YMNEVM User's Guide SBOU278 — DECEMBER 2021
Submit Document Feedback

Copyright © 2021 Texas Instruments Incorporated


https://www.ti.com
https://www.ti.com/lit/pdf/SBOU278
https://www.ti.com/feedbackform/techdocfeedback?litnum=SBOU278&partnum=OPT4001EVM

13 TEXAS
INSTRUMENTS

www.ti.com

Troubleshooting

7. Click the Have Disk... button.

Select the device driver you want to install for this hardware.

=i Select the manufacturer and model of your hardware device and then click Mext. If you have a
/70 diskthat contains the driver you want to install, click Have Disk.

(Retrieving a list of all devices)

8. Click the Browse... button.

Insert the manufacturer’s installation disk, and then

oy Mmake surethat the comect dive is selected below.

Copy mantfacturer's files from:

AN -

9. Navigate to “C:\Users\<username>\Documents\Texas Instruments\Latte\projects\OPT4001\drivers” and

choose MSP430_CDC. Click the Open button.

=4 Locate File
Lookin: s [ - @ # i mr
gi= Name 5 Date modified
~p £ MSP430_CDC 12/14/2017 10:52 ..
Recent Places
Desktop
wul
Libraries
A
Computer
@ ] n
Network '
File name: MSP430_CDC -
Files of type: Setup Irformation (Tinf)

Type
Setup Infc
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10. Click the OK button
InstallFrom Dis

Insert the manufacturers installation disk, I]E*
:,_-._Ty make sure that the comect dive is seled

Copy manufacturer’s files from:

ChUsers’\al227383\Documents' Texas Instrument - | Browse..

11. Select the first USB serial device and click the Next button.

K3 L Update Driver Software - OPT3101 Control
Select the device driver you want to install for this hardware.

disk that contains the driver you want to install, click Have Disk.

J}) Select the manufacturer and model of your hardware device and then click Next. If you have a
%

Model

0PT3101 Control

OPT3101 Data

Tell me why driver signing is important

/i, This driver is not digitally signed!

12. Click the Yes button.

& Installing this device driver is not recommended because Windows
J&L cannot verify that it is compatible with your hardware. If the driver is
not compatible, your hardware will not work correctly and your
computer might become unstable or stop working completely, Doyou
want to continue installing this driver?

>0 = %]
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13. The driver should now install properly.

) L Update Driver Software - OPT3101 Control (COMIL4)
Windows has successfully updated your driver software
Windows has finished installing the driver software for this device:
OPT3101 Control
-
g
r

T

14. Now repeat this process (steps 1 to 13) for the second USB Serial Device. All steps are the same except for
step 2 and step 11. In step 2 make sure to right click the second USB Serial Device. Likewise, on step 11
make sure to select the second USB Serial Device when installing the driver as the following figure shows.

[

&3 L Update Driver Software - OPT3101 Data
Select the device driver you want to install for this hardware.

@ Select the manufacturer and model of your hardware device and then click Next. If you have a
1[7)  disk that contains the driver you want to install, click Have Disk.

Madel

OPT3101 Control
OPT3101 Data
i, This driver is not digitally signed! | HaveDisk.. |

Tell me why driver signing is important
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15. When the driver is installed, you will see the following message.

&) | Update Driver Software - OPT3101 Data (COML15)
Windows has successfully updated your driver software
Windows has finished installing the driver software for this device:

OPT3101 Data

16. The two USB Serial Device devices should now appear in the device manager under Ports (COM & LPT) as
the following image shows.
v & Ports (COM & LPT)
B USB Serial Device (COM4)
@ USB Serial Device (COM5)
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