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1. GUI Software Installation

The PGA300 GUI allows the users to communicate to the PGA300 EVM.

The following section explains the location and the procedure for installing the software

properly.
Ensure that no USB connections are made to the EVM until the installati leted.
1.1. System Requirements

Supported OS — Windows XP or higher

Recommended RAM memory - 4GB or higher

Recommended CPU Operating Speed —3.3 GHz o her

1.2. Installation Procedure

The following procedure will help you install

Shar Vie

@ 4 =« Docu

4 ‘1.3;' Favaorites
ads

| Documents

allBuilder » output v | O Search ou... @

-

Mame Date modified Type

@PGAE&JGUI User Manual.pdf  09-04-201511:25 ... Applic
PGASﬂ]Setup.exe 09-04-201511:25...  Applic

Downloads
- rrmanaSSsed N A et N }

1 item

Fig 1: Setup.exe from Volume folder
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A screen shown in Fig 2: Installation Initialization will appear.

-
Setup PGA300 EVM

Setup - PGA300 EVM - 3.4.4

Welcome to the PGA300 Setup Wizar

llation Initialization

Q\
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2. The License Agreement for PGA300 GUI will appear as shown below in Fig 3: License

Agreement - GUI. Please read through the agreement carefully and enable the “I Accept

the License Agreement” radio button and press the Next» button

Setup PGA300 EVM

-
License Agreement ”

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

NATIONAL INSTRUMENTS SOFTWARE LICENSE -
AGREEMENT

IMNSTALLATION NOTICE: THIZ 18 A COMTRACT, BEFORE YOU DOWNLODAD THE
SOFTWARE ANDIOR COMPLETE THE INSTALCLATION PROCESS, CAREFULLY

DA TS ATCDCCRCKIT

o T i T W N Y T | e COCTIRADE  ARICVOD w7
1 . N AN N - :
o i@ T'acceptthe agreement
Do you accept thisdicense?
I do nebaccept the agreement
< Back ” Mext > ” Cancel

Fig 3: License Agreement - GUI

TI Proprietary - NDA Restrictions
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The License Agreement for Python 2.7 will appear as shown below in Fig 4: License
Agreement - Python. Please read through the agreement carefully and enable the “I
accept the agreement” radio button and press the Next» button

(@ Setup PGA300 EVM E=TE )

-
License Agreement ”

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

PSF LICENSE AGREEMENT FOR PYTHON 2.7

This LICENSE AGREEMENT is between the Python Software
Foundation ("PSF™), and the Individual or Grganization
("Licensee™) accessing and otherdise using Python 2.7
software in source or binary form and.its assaciated

e m ~ b

@ {1accept the agreement

Do you accept this license? _
) ldo petaccept the agreement

| sBack || Nea> || Cancel

Fig4: License Agreement - Python

i

ltsis,highly recommended to keep the default values as provided in the installer.

TI Proprietary - NDA Restrictions
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3. Set the destination directories for the PGA300 GUI installation and press the Next»

button as shown in Fig 5: Destination Directory .

-
Setup PGA300 EVM -

Installation Directory

(=] )
{i’
Please specify the directory where PGA3I00 will be installed. K

Installation Directory

C\Program Files (x85)%Texas Instrumentsh PG

InstallBuilder

TI Proprietary - NDA Restrictions
Revision 3.2.0 Page 14



13 TEXAS

) User’s Manual
INSTRUMENTS

May 2016

4. A screen as shown in Fig 6: Start Installation will appear. Click Next» to begin
installation.

.
Setup PGA300 EVM

Ready to Install @

Setup is now ready to begin installing PGA300 on your computer,

InstallBuilder

Q\
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5. The installer will begin self-extraction and proceed with the installation as shown in Fig
7: Installation in Progress.

-
Setup PGA300 EVM

Installing

Please wait while Setup installs PGA3DD on your computer,

Installing
USB2ANY 2.6.3.2

¢

InstallBuilder

QY
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6. Towards the end of PG300 GUI installation, Python installation will start. Select the

required option and click on Next>> button

Select whether to install Python
all users of this computer.

(®) Install for all users

() Install just for me (no on ista)

N\

windows

Fig 8: Python Installation

TI Proprietary - NDA Restrictions
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7. Select the installation folder for Python and click Next>> button

Select Destination Directory

Please select a directory for the Python 2.7 file

£% Python27

\ 4

< Back | Mext = | | Cancel

: Python Installation Directory

TI Proprietary - NDA Restrictions
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8. A dialog as shown in Fig 10: Python Customization will appear. Click Next>> button from

the dialog

Customize Python 2.7

Select the way you want features to be installad.
Click on the icons in the tree below to change
way features wil be installed.

| < Back || Mext = |

' g 10: Python Customization

TI Proprietary - NDA Restrictions
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9. Python installation will start. The progress will be shown as in Fig 11: Python Installation

Progress

Please wait while the Installer installs Python 2.7. This may tal
minutes.

Status: Updating component registration

¢

< Back Mext >

1: Python Installation Progress

TI Proprietary - NDA Restrictions
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10. After Python installation is finished, click on Finish button

Completing the Python 2.7 Installer

Special Windows thanks to: K
Mark Harmmond, without whose rs
shared Windows expertise, Pyt
would stil be Python for

{6
exit the Installer.

windows

thon Installation Complete

TI Proprietary - NDA Restrictions
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11. The USB2ANY installation will start after Python installation is finished. From the dialog

as shown in Fig 13: USB2ANY Installation click on Next>> button

+ Setup - USB2ANY SDK - o EEN

Welcome to the USB2ANY SDK
Setup Wizard |

This will install USEZANY SDK version 2.6.3.2 an your
computer.

Itis recommended that you cose all other applications before
continuing.

Click Mext to continue, or Canceld@iexit Setup.

A N A ¥ W

Fig.13: USB2ANY Installation

TI Proprietary - NDA Restrictions
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12.The License Agreement will appear as shown below in Fig 14: USB2ANY license
Agreement. Please read through the agreement carefully and enable the “I Accept the

License Agreement” radio button and press the Next» button

License Agreement
Please read the following important information before continuing.

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

Copyright (C) 2010 Texas Instruments Incorpora
http:fwww. ti.com/ ‘

Redistribution and use in source and biflary fo ithout
modification, are permitted provided that t lowi nditions are
met:

Redistributions of source the above copyright ¥

(@)1 accept the agreement
{1 do not accept the a

4: U

TI Proprietary - NDA Restrictions
Revision 3.2.0 Page 23



I TEXAS » User’s Manual
INSTRUMENTS May 2016

13. Set the destination directories for the PGA300 GUI installation and press the Next»

button as shown in Fig 15: USB2ANY Installation Folder.

Select Destination Location
Where should USE2ANY SDK be installed?

l Setup will install USE2ANY SDK into the following folder.
W

To continue, dick Mext, If you would like to select a differen

:\Program Files (x88)TT USE2ANY SDF,

At least 22,1 MB of free disl

5: USB2ANY Installation Folder

TI Proprietary - NDA Restrictions
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14, After the installation is complete click on Finish button.

+i Setup - USB2ZANY SDK = &
{

Completing the USB2ANY SDK
Setup Wizard

Setup has finished installing USB2ZAMNY SDK on your computer.
The application may be launched by selecting the installed

icans,

Click Finish to exit Setup.

R W -

Fig 16: USB2ANY Installation Complete

TI Proprietary - NDA Restrictions
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15. Screen as shown in Fig 17: Installation Complete will appear that denotes the end of the

PGA300 GUI installation.

= o)

Completing the PGA300 Setup Wizard

Setup PGA300 EVM

Setup has finished installing PGA300 on your
computer.

View Readme File
[] Create DesktopShortout?
[ Run PGA20D

Cancel

< Back

Fig 17: Installation Complete

“*" The installer'will also install Python 2.7, USB2ANY SDK along with the GUI installation.

& | Ui

The PGA300 GUI requires the following software to be installed before the GUI is

executed.
»_ National Instruments LabVIEW Run-Time Engine 2012 from the below link.

http://www.ni.com/download/labview-run-time-engine-2012/3433/en/

=’! The PGA300 GUI executable has been built in LabVIEW 2012 (32-Bit) version and it expects the

LabVIEW Run-Time Engine version to be LabVIEW Run-Time Engine 2012 (32-Bit) Version.

TI Proprietary - NDA Restrictions
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2. PGA300 - USER INTERFACE

This section gives a detailed description of the features of the PGA300 GUI.

The PGA300 GUI is an intuitive Ul, for the PGA300 device and EVM that allows the us

and configure the registers of the PGA300 device and control some EVM compo

5 It is advisable to launch the PGA300 GUI with administrator privilege

When the PGA300 GUI is launched, the following screen pops u

initializing.

PGA300 (= 5] = ]

File Script Debug Help

OW1 Not Active

[Cnmpensatiun Moue] l Activate OWI ] [ uniock EEPROM [¥] Interface Disconnected? ‘

Selection s
<> Device Calibration
SN 0Vl Configuration
- ¢» EEPROM Config-Analog
< ADC & DAC Calibration
- » EEPROM Config-Digital
- ¢» Guided Calibration
<> Debug
- ¢» ADC Settings
.. & DAC Seftings
< ADC Graph

- «» Bridge Configuration & i =9
PGA300
- ¢» Calibration Demo

- ¢ Low Level Configuration

Wi} TEXAS INSTRUMENTS

2016 Mational Instruments Corporation ts Resel
ag Instruments Incorporated

| seso | NN % Tows hsmumets

Fig 18: GUI Initializing

TI Proprietary - NDA Restrictions
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When the PGA300 GUI is launched for the first time, a pop-up window (as shown in Fig 19:
Update Registry) appears on the screen.
1. Press the YES button on the pop-up for the GUI to run as expected.
This updates the python installation path in the Windows registry, so that, when the

macro window is launched from the GUI, the python IDLE IDE is called.
S

A python script directory containing the script
files was found. Do you want to replace it with
the current script directory in the registry?
Please note that if vou choose not to replace,
the application may not run as expected.

Yes ] [ Mo !]

Fig 19: Update Registry
2. Once the PGA300 GUI is launched, it can'bé&invoked,in two different ways:
e Interface Connected
e Interface Disconnected
‘Interface Disconnetted’ mode is invoked when the USB2ANY is not connected. When
the PGA300 GUI is loaded, with.ne hardware interface connected, a message pops-up as
shown in Fig 20:"Device Communication Error. This allows the user to either run the

PGA300 GUI in ‘InterfaceDisconnected’ mode or to terminate the usage.

. N

Diewvice Communication Error

An error occured while communicating with the
Interface controller.

& Press "Interface Disconnected” to run the GUI
without hardware connected or "Stop & Close” to

Exit

‘ @ Interface Dizconnected ‘ ‘ @ Stop & Close

Fig 20: Device Communication Error

TI Proprietary - NDA Restrictions
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When the user continues in ‘Interface Disconnected’ mode, the checkbox at the top of
the GUI is set. This will show that the PGA300 GUI is running in ‘Interface Disconnected’
mode. When the GUI is in ‘Interface Disconnected’ mode the Ul controls may appear to

function as if the device is connected and will read simulated data.

2.1. PGA300 GUI Overview
The PGA300 GUI consists of the following pages,

— Device Calibration
v" OWI Configuration
v' EEPROM Config — Analog
v' ADC and DAC Calibration
v EEPROM Config — Digital
v' Guided Calibration

— Debug
v’ ADC settings

DAC settings

ADC Graph

Bridge Configuration

EEPROM Page

RSN NERN

Calibration demo
v\ Low Level Configuration

DEVICE CALIBRATION
OWI-Configuration

— Speed settings for OWI

— Rloop resistance configuration

— Additional voltage configuration
EEPROM Config - Analog

— This page allows the user to write and read specific EEPROM register.

TI Proprietary - NDA Restrictions
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— Analog P Gain can be calculated from this page.
ADC and DAC Calibration
— The ADC and DAC Calibration page is used to calculate the TC & NL Compensation
coefficients.
— The page provides options to perform DAC Code Calculation, ADC Capture and Calculate
coefficients.
EEPROM Config — Digital
— This page allows the user to write and read calculated TC and NL Coefficients, Scaling
Factors and Filter Coefficients.
— EEPROM Variables can be read and written from this page.
Guided Calibration
— This page allows the user to calibrate the devite in sequence of steps.

— Calibration can be verified using Accuragy.verification test.

DEBUG
ADC Settings
— The ADC MUX settings page isiused to control the MUX of the temperature and the
pressure ADC paths
— The page has options to_read the Temperature ADC and Pressure ADC and display the
Temperature and Voltage values.
DAC Settings
— The DAC settings page is used to control the DAC configurations.
—\. User can read/write the DAC data and DAC Gain can be configured.
ADC Graph
— TheADC Graph allows the user to configure the ADC settings for Capture.
— It has options to perform continuous ADC capture with the configured settings.

Bridge Configuration

TI Proprietary - NDA Restrictions
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— The Bridge Configuration page is used to operate the Internal Bridge Circuit present in
the PGA300 EVM.
Calibration Demo
— This page demonstrates the PGA300 Calibration process.
— It automatically performs the Calibration and displays the results.
EEPROM Page
— The EEPROM Page gives EEPROM access to user.
— The page has options to load EEPROM, Read EEPROM, reading.EEPROM Cache, updating
EEPROM data from file, saving EEPROM data to file.
Low Level Configuration
— The Low Level Configuration Page lists down all the registers that are present in the
PGA300 GUI.
— This page can be used to write to andsread from, the fields of the registers of the
PGA300 device.
The PGA300 resources could be accessed by the Compensation Mode or by the OWI Mode.
This can be controlled by_selecting the microcontroller button at the top left corner of the
PGA300 GUI as shown in Fig 21: Devicesmode selection. OW| Mode can be activated by clicking
the Activate OWI button

Compenzation Mode Activate QW]

Fig 21: Device mode selection

The microcontroller can be put into reset state by writing 1 to the MICRO_RESET bit in the
MICRO_INTERFACE_CONTROL register. Access to OWI Mode is enabled internally when
switching the interface mode to OWI. This in turn writes 3 to MICRO_INTERFACE_CONTROL
register. Disabling any of the bits that corresponds to the OWI Mode will result in disabling the
Oowl.

TI Proprietary - NDA Restrictions
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2.2. PGA300 Communication Interface

The Communication Interface is used to communicate (read and write) with the device’s
registers.
J One-Wire Interface (OWI)

The PGA300 device operates using the One-Wire Interface (OWI) and acts as a slave device.
OWI activation

When OWI is successfully activated, the status will be shown at the top right'corner of the GUI.
The EEPROM has to be unlocked to perform read or write into EEPROMpages. Click on Unlock
EEPROM check box to access the EEPROM pages from the GUIfand click on Activate OWI

button.

Compensation Mode | | Activate OW| | []Unlock EEPROM [] USB2ANY Disconnected A
Activate OWI Uniock EEPROM [ | USEZANY Disconnected _ A -
Activate OWI Unlock EEPROM [ | USB2ANY Disconnected A -

Fig22: Device Status

When device is in write only mode, register read operations cannot be carried out. To restore
the device to Read & Write mode, the TEST .MUX_DAC_EN bit (Bit 0 of AMUX_CTRL register)
should be reset. This can be done by changing the value from the ‘ADC & DAC Calibration’ page
or the ‘Low Level Configuration” page as shown in Fig 23: TEST_MUX_DAC_EN bit in ADC & DAC
Calibration or Fig24: TEST. MUX_DAC_EN bit in low level configuration.

TI Proprietary - NDA Restrictions
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File Script Debug Help

Compensation Mcu:le] I Auctivate OWI ] Unlock EEPROM Interface Disconnected?

Selection ~
& Dt‘-‘-":i;:&ﬂ'ib;ﬂﬂ”“t_ Mode Selection TEST_MUX_DAC_ER
) onTiguration |
Voltage IE”

- ¢» EEPROM Config-4Analog
.
- = EEPROM Config-Digital

- ¢» (Guided Calibration

<» Debug

- < ADC Settings

- &» DAC Settings

- ADC Graph

DAC Code Calculation

0.35000
2.500

Fig 23: TEST_MUX_DAC_EN bit in ADC & DAC Calibration

S g |é@ & | B Up mediate

Register Map Field Vi
Register Name Address |DevAddr| BaseAddr | De | value "

= CSR ,
T_MUX_P_EN
CLK_CTRL_STATUS 0x04 | 0x02 | Ox40000500 | 0x00 - = Connect DAC Gain
PADC_DATA1 0x20 0x02 | 0x40000500 0x UK_T_EN 3 P
TSEM_N Single-en

PADC_DATAZ 0x21 0x02 | 0x40000500
USED_AMUX_CTRL | 0x0

PADC_CONFIG 0x23 | 0x02 | 0x4000050
TADC_DATA1 0x24 | 0x02 | 0x4000050
TADC_DATAZ 0x25 | 0x02
DAC_REGO_1 0x30 | Ox02
DAC_REGO_2
DAC_CONFIG
OP_STAGE_CTRL
BRDG_CTRL
P_GAIN_SELECT
T_GAIN_SELECT
TEMP_CTRL
MICRO_INTERFACE_CONTROI
TRACE_FIFO_CTRL_STAT
REMAP
COM_DIF_TO_MCU_B1

0x40000500 | 0x00 0x00
0x40000500

=]

0x40000000 | O0x00 0x00

M ANANAANAN Mwnin e

2.2.1. verview of OWI Interface

e The OWI digital communication is a master-slave communication link in which the

PGA300 operates as a slave device only.

e The master device controls when the data transmission begins and ends.
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2.3.

2.3.1;

The slave device does not transmit data back to the master until it is commanded to do
so by the master. The VDD pin of PGA300 is used as OWI interface, so that when
PGA300 is embedded inside a system module, only two pins are needed (VDD and GND)
for communication.
The OWI master communicates with PGA300 by modulating the voltage on the VDD pin
while PGA300 communicates with the master by modulating current onVDD pin.
OWI Write

— No specific configuration is needed to write using the QWI.

— Write the data in the format defined by the data sheet

OWI Read
— The following sequence is executed for the read operation
— Check if the USB2ANY buffer hastesidual data and empty the buffer
— Send the read command with,the sync'byte, read initialization and read response
command as defined inithe datasheet
— Check for data in th@buffer until it receives it
— Read the data from the buffer.and display it. This will read all data available in

the buffersideally there should be only one byte of data

Page Selection

Device Calibration

The Device Calibration Page provides an abstract view of the device.

Different functions of the device are represented structurally.

Each control that is placed in the high level configuration page is linked to a register or a
field of the device.

The Device Calibration pages consist of various high level functions. Each section below

explains a different function of the PGA300 EVM.

TI Proprietary - NDA Restrictions
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2.3.1.1 OWI-Configuration
e The OWI-Configuration page contains the configuration parameters necessary for the

OWI communication protocols.
e The default values are displayed when the GUI is loaded.
0wl Configuration

OWvl BaudRate
OW_4200_bps v Configure OWWI

Fig 25: Interface Configuration

e The user has the provisions to change Baud rate for the OWlhprotocol.

* The default settings for OWI is 4800 bps.

e After the change is made, the Configure OWI button has to be clicked for the changes to
take effect.

e The controls Rloop and Additional Voltage are used to configure the Potentiometers on
the EVM board. These Potentiometers are configured using 12C protocol. Select desired
values and click on Configure POT button for the configuration to take effect.

Rlcop Canfiguration

Rign ., N
0 ohm = Configure POT
Additional Voltage Configuration
Additional Voltage
powv = Configure POT

Fig 26: POT Configuration

OWI Configurations

OWI configuration involves 3 settings,

TI Proprietary - NDA Restrictions
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1. Setting the baud rate to the selected configuration.
2. Setting the receiver mode to 2.
a. Configures the communication to be half duplex.
b. USB2ANY transmits data with 2 stop bits but will accept data with single

stop bit.

3. Setting the USB2ANY internal timeout to make sure USB2ANY waits for €nough
time to receive the data while at lower baud rates.

2.3.1.2 EEPROM Config - Analog

BaudRate

Timeout

<600 bps

200ms

600 to 4800
bps

100ms

>4800 bps

25ms

PGA300

= | |

File Script Debug Help

[ 0OWIlMode

Selection -
<> Device Calibration

] ’ Activate OWI ] [¥] Unlock EEPROM [ Interface Disconnected?

Coefficients & Scaling Factors

EEPROM Mariables

Read Write Mode OWI Active

z S;‘g;%“;':zgu”nr;;'c';nalug Parameter WriteData(Hex)  ReadData SE .| | |VaFisBle WriteData ReadData  »
¢ ADC & DAC Calibration ho 1] - Eerial number OxFFFFFEFF
WY =E0ROIM Config-Digtal hl 0 Py | Normal pregsure lower value 0.636 V
- ¢ Guided Calibration h2 a Nermal pressure upper value 4.5V
<» Debug h3 a Clamp walue - lower 0.636 V
-~ ¢ ADC Settings gl a N Clamp_ value - upper 4.5V
- & DAC Settings gl a < . Diagnostics Enable 0x0
-4 ADCGraph g2 [ h EEPROM lock status 0x0
"2 Eéss;ﬁ“’;ﬂﬂ;:’at'“" a3 0 - LFEDIAG CFG 0x33
& Calibration Demo ni ] N . N AFEDIAG bit mask configuration 0x72
< Low Level Configuration nl o Y O Fault configurable value 2.5V
n2 [0 CRC 0xFB
n3 1] +
mo 0o 0 D 4
nl 0 W
wh 0 A -
3 &" & Virite S &4 Read Selected
TADC Gainy 1]
TADE OFLfset a
PADC Gain od Filter Coefficients Cut-Off Frequency No Fiter [=]
paDc ozfsse o Cosfficients WriteData(Hex) ReadData(Hax) .
-t i)
Rl a
L2 i)
BO 1]
Bl i)
Z B2 1] =
[ I Write ][ &' Read ] [ I Write ][ &' Read
ldle | 3440 | HWCONNECTED || W3 TExas INSTRUMENTS

Fig 27: EEPROM Config - Analog Page

e This page allows the user to write specific fields in the EEPROM.
e The GUI provides ability to read the specific fields in the EEPROM.
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Revision 3.2.0

Page 36



13 TEXAS P User’s Manual
INSTRUMENTS May 2016

The user can select the register by clicking on the Register Name. The Input data column when
clicked gives the drop down with the appropriate list of values for the respective fields. User

can select the values and write it to the EEPROM using Write Selected Button.

e Select the Register Name — Cell turns Green

e Click on the Input data column.

e Select the Input Data from the drop down box — Cell turns Yellow indicating the value is
not updated in the EEPROM

e Write Selected button is enabled

e Click on the Write Selected button to write the values into the EEPROM

The values can be read back by selecting the register and clicking the Read Selected button.
User can use the check box available on the Top deft of the table to select/unselect all the

registers.

e Select the Register Name to be read = Cell turns Green
e Click on the Read Selected button to read the specific register — value gets displayed in

the Read Data column

TI Proprietary - NDA Restrictions
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EEPROM Regizter Details

W

Write Selected || Read Selected

EPROM Register Selection

Analog PADC Gai

e calcu from this page. To calculate Analog PADC Gain,

on T1-P1 and click on Read ADC button
ck on T1-P2 and click on Read ADC button
a script file using the browse option. The script file is a python file and the name
of the selected file will be displayed below the Calculate PADC Gain button. This file has
the algorithm to calculate the P Gain. A python template and a sample script file is

provided in C:\Users\Public\Documents\Texas Instruments\PGA300\Configuration Files

folder.
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e (lick on Calculate PADC Gain button to calculate the P Gain value. The P Gain value will
be updated in the P Gain indicator.

e The status of the calculation will be updated below the description.

e To write the P Gain value to EEPROM and the CSR register, click on the Write P Gain
button
Analog PADC Gain Calculation
Analog PADC Data

— - !

Read PADC

Calculate PADC Gain

& DAC Calibration’ Page

Script has been executed successfully

Fig 29: Analog PADC Gain Calculation

2.3.1.3 ADCand DAC Calibration
This page provides options to capture the ADC data, calculate DAC code and calculate the

coefficients. Each of the functionality is explained below in detail.
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-
PGA300

File Script Debug Help

I 0Vl Mode I Activate OWI | [/]Unlock EEPROM [7] Interface Disconnected?

Read Write Mode

Selection -
< Device Calibration

- & Guided Calibration

Mode Selection TEST_MUX_DAC_EN  Raise VDD PADC Scaling Constants TADC Scaling Constants

- <> OWI Configuration 5 5 " " o o
<> EEPROM Config-Analog | Votiage E| [ Cischicd I [ Cischicd I Al 6384 tsi|B| 16384 b  A[ -te33¢ (48| 16384 4]
WP .10 5. DAC Calioration

.. ¢» EEPROM Config-Digital # Temperature Points

-- > EEPROM Page
- & Calibration Demo
- <» Low Level Configuration

il O )
Ratiometric Calibration
Supply_V oV

o DAC Code Calculation

< Debug

& ADC Seftings |71 DAC Codes(Hex) Read V(V) Desired V(V) Calc DAC(Hex) -
<> DAC Settings 766 0.5000

<> ADC Graph 1800 2.5000

<> Bridge Configuration 2700 4.5000

|(§Oﬂ Read ADC Code |

| Calculate Cuefﬁcients|

Idle

| EHGBINESTEDI] ) Texas InstruMENTS

$

30:

e DAC Code Calculation T

The table will be

rature points

ration Mode

DAC Calibration Page

the configuration file based on the following Controls

The Mode Selection control is used to switch between Voltage and Current mode.
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ode Selection TEST_MUX_D&AC_EM Raize VDD
Votage | Disabed | | Disabled |
# Temperature Points

DAC Code Calculation 3 E

a.
2.35000
4.5000

& Selection TEST_MUX_DAC_EN
Current | Disabled

DAC Code Calculation

The # Temperature P be cted based on the ADC Calibration Mode Control. It

should be either

comb: n,

TI Proprietary - NDA Restrictions
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r
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Mode Selection TEST_MUX_DAC_EN Raise VDD PADC Scaling Constants TADC Scaling Constants
| Votage [v| | Disabea | | Dsabes | A -t63se |4 B[ 1638¢ |2  a| e384 |2 B| 16384 |2

# Temperature Points

ADC Calibration Mode
DAC Code Calculation 1 [=]  papcData 3P-AT [=]

S

2700

Please select "1" #Temperature Points.
Change the ADC Calibration Mode to use the other temperature points.

——

Table to edit PADC a C data

'-‘ T—;‘r I

-

& ite DAC Cg 4 R

Ratiometric Calibration
Supply V| 0V = 55| Calculg

TI Proprietary - NDA Restrictions
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re fterations | &O/J Read ADC Code

Re; om Register

E| | Calculate Cuefﬂcients‘

Fig Te at Points Warning Pop-Up
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When user changes the ADC Calibration mode to a mode that conflicts with #Temperature

Points GUI throws a Pop-Up as shown in the below image.

TADC Scaling Constal

Mode Selection TEST_MUX_DAC_EN  Raise VDD PADC Scaling Constants
| Vottage |Z|| ’ Disabled ] [ Disabled ] | 63se |2 B[ 16384 |4  a| -1e3se(She 16354 |2

ADC Calibration

3pAT =]

# Temperature Points.

DAC Code Calculation 2 E

S ) e s -
766

0.5000

2700 4.5000
766 0 nﬂ
2700 4

This ADC Calibration Mode selec‘tinn‘foroet ed T and TADC data

Do you want to proceed?

-

BAC Code | Capture kerations ‘ &ho” Read ADC Code |
A N
i3 ylate DAC Code | | Read From Register |Z|| ‘ Calculate Cuefﬂcients|

[ro——
Ratiometric Calibration
Supply_V 0w

Fig 33: ADC Calibration Mode Warning Pop-Up
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e DAC Code Calculation

Selecting a DAC Code will highlight the cell in green colour and enable the Write DAC code
button as shown in the figure. On clicking the Write DAC Code button, the DAC Code is

written into the DAC register and V_Read cell will be enabled.

DAC Code Calculation

§F pesire
27 20.0000

S EE
766 4

2700

.0

RN

Write DAC code

-
.

Calculate DAC code

Fig 34: DAC Code Selection
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# Temperature Points

DAC Code Calculation 2 |
e e e s ~
766

4.0000
2700 20.0000

766 4.0000
2700 20.0000 K

Write DAC code

o @)

Calculate DAC code

ig pdating the Read values

The user the voltage and enter it in the cell which is highlighted in yellow

e
the entered, the cell turns back to white color. User can edit the

ouble clicking the DAC Code cell.

# Temperature Points

2700 4,5000

Fig 36: Editing DAC Code

TI Proprietary - NDA Restrictions
Revision 3.2.0 Page 45



13 TEXAS

) User’s Manual
INSTRUMENTS

May 2016

User can also edit the Desired_V values by clicking on it.

# Temperature Points

DAC Code Calculation 1 E

Fig 37: Editing Desired Values

Once all the DAC Codes are written and measured volt ar tered in

corresponding cells, the Calculate DAC Code button gets e wn'in the below

image.

DAC Code Calculation

2.5000
4.5000
0.5000 0.5000
2.5000 2.5000
4.5000 4.5000
W
Clear Write DAC code

Ratiometric Calibration| | -
Supphy Voltage| 0V = Qﬂalculate DAC DDdE:-/

Fig 38: Calculate DAC Code
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Click the Calculate DAC Code button to calculate the codes and update it in the last
column in the DAC Code Calculation table. The DAC codes and desired values available

are written back to the configuration file.

# Temperature Paints

DAC Code Calculation |E||
_ __ —_

0.5000 0.5000
1200 2.5000 2.5000 1z00
2700 4.,35000 4.5000 2700
0.5000 0.5000
1300 2.95000 £.5000

2700 4.35000 4.5000
0.35000
1aoa0 2.5000
2700 4.5000 2700

Write DAC code

Calculate DAC code

Fig 39: Completed DAC Table
calculated DAC codes should lies between 0x0000 and 0x3FFF. When the values lies
ide of this range, Popup will be shown as shown in the figure Fig 40: DAC Code Error

Popup and the values lies outside the range will be indicated with red colors.
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Error | 23 |
€) DAC Code Error
DAC codes inred are out of range. Calculated DAC code -

valid range is between 0x0000 and 0x3FFF. Modify DAC code
ar desired voltage/current if required and calibrate DAC
again.

Fig 40: DAC Code Error Popup

In the below figure Fig'41: DAC Code out of range, the read value for the DAC code 2700
is 4.5V and so the value calculated for 9.5V exceeds Ox3FFF and it is indicated in red
color. This indicates that calculated DAC codes are not proper and it needs to be

recalibrated.
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# Temperature Pointz

DAC Code Calculation | 1 E
‘71 DAC Codes(Hex) Read V{V) Desired V(V) Calc DAC(Hex) -

766 0.5000 0.5000 766

1ao00 2.35000 4,35000 2700
2700 4.3000 9.3000 437E *

\ 4

-

| & irite DAC Code

2| Calculate DAC Code

41: DAC Code out of range

ric Calibration

To orm ratiometric calibration, Click on Ratiometric Calibration check box and specify
the supply voltage. Then calculate the DAC codes. The DAC codes will be scaled based on
the supply voltage given. The ratiometric calibration is available only in the Voltage mode.
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# Temperature Points
DAC Code Calculation
766 0.5000 0.5000
1800 2.5000 2.5000
2700 4.5000 4.5000
766 0.5000 0.5000
1800 2.5000 2.5000
2700 4.5000 4.5000
766 0.5000 0.5000
1800 2.5000 2.5000
2700 4.5000 4.5000
Clear Write DAC code
Hatiometric Cal
\S‘QE'_E'_W Voltage Calculate DAC code
: Ratiometric Calibration
ise utton will make the VDD line High or Low based on the value. If Raise

/DD line will be pulled low.

Mode Selection TEST_MUX_DAC_EN
Current IE" ’ Dizabled ]

Fig 43: Raise VDD
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PADC & TADC Table

Depending on the ADC Calibration Mode selected, the PADC and TADC data tables are

updated with the corresponding number of elements

The dropdown box below the capture iterations show in specifies whether the ADC

values are to be Read From Register (PADC_DATA & TADC_DATA) or Read From FIFO

Read From Register |T|
4 Read From Register
Read From FIFO

Fig 44: ADC Read Mode

Clicking a cell of the ADC Data table highlights, it in'green color and enables the Read

ADC Code button and Capture Iterations Control.
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ADC Calibration Mode

2B ure terations Read ADC Code

< Rea Reg @ coefficients

5: ADC Table Selection

Clicking the R Code button reads the PADC and TADC values and updates it in

the cor, ondi
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ADC Calibration Mode

IP_3T E

TADC Data

wurert s Read ADC Code

| Rea RE\ Calculate coefficients
Fig 46: ADC Capture

d ADC tables are populated, Calculate Coefficients button gets

an click on the Calculate Coefficients button to calculate the coefficients
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ADC Calibration Mode

3P-3T

Read ADC Code

Calculate coefficients

Coefficients ¢
into EEPROM

"EEPROM Config - Digital” to write the values

ig 47: Calculate Coefficients

Coefficient ca tions

2o TC compensation equation is as follows:

DAC = (hy + hyTADC + h,TADC?)
+ (go + g.TADC + g,TADC?*)PADC
+ (ng + nyTADC + n,TADC?*)PADC?

Where, P is PADC Value and T is the TADC value

e The ADC values are normalized as follows.
o Pn=PADC/2"
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e Based on the normalization, the compensation equation becomes,
D, =

o Tn=TADC/2*
o Dn=DAC/2"

(hOn + hlnTn + thTnZ)

+ (QOn + glnTn + anTnZ)Pn
+ (nOn + nlnTn + nZnTnZ)Pn2

e Store coefficients in EEPROM by multiplying the floating point version by 2**

hoee = round(hon*2*)
hiee = round(h1,*2%)
hyee = round hp*2%)
goee = round(gon *214)
g1ee = round(gin *214)
gaee = round(gz,*2")
Noee = round(non*2*)
Nniee = round(nyp*2*%)
Naee = round(nn*2*%)

e Note that the normalization should be chosen such that each coefficient is 2 bytes in

width in order to fit each coefficient.in 2 bytesiin the EEPROM.
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2.3.1.4 EEPROM Config — Digital
This page allows the user to write the TC & NL Coefficients, Scaling Factors, EEPROM Variables
and Filter Coefficients to the EEPROM.

TC & NL coefficients and Scaling Factors

The TC & NL coefficients and scaling factors are populated after the coefficients are c
in the ADC and DAC Calibration Page. User can edit the TC & NL coefficient an
values in the table.

Coefficients & Scaling Factors

EETEE TR
ho

hl
h2
h3
gl
gl
g2
g3

\ 4

Lo Y e Y o T . Y o Y e I o N . Y Y o

REEBBRESB

| #  wite (& Read

Fig 48: TC & NL Coefficient Table and Scaling Factors Table
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Filter Coefficients

The Filter Coefficients are populated based on the cut-off frequency. The user can edit the
coefficients values and Write to EEPROM and Read it back. The edited values are updated in the
configuration file.

Filter Coefficients Cut-Off Frequency 600 Hz [=]
Coefficients Writelata (Hex) Readlata (HEK]‘ Fs
R0 4000
a1 ann1
R 2060
Bd BOL
Bl 1602
B2 BO1 h

(7w (S ind

Fig 49: Filter Coefficient Table

EEPROM Variables

EEPROM Variables table lists the availableWariables that can be configured to EEPROM. Write
or read the EEPROM variables,

e Select a Variable from the table. The cell will be highlighted in green.

e Click on Write Selected / Read Selected buttons to write the variable value into
EEPROM or read.the variable value from EEPROM.

e To change the value; click on the value in WriteData(Hex) column. In the edit box
that appears, enter the required value in hexadecimal format.

e The_cell will'be highlighted in yellow which means that the value is not yet updated
in the device.

e Click on Write selected to write the value into EEPROM.

e (To read/write all the variables, click on the check box at the top left corner. All the
registers will be highlighted in green. Now perform Read Selected or Write Selected
operation.

e Click on Calculate CRC to calculate the CRC. GUI will read the EEPROM data to
calculate the CRC value and update it in the WriteData column
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EEPROM Variables

| |Wariable WriteData Readlata -
Seriel number OxFFFEFFEFF 0x724660000
Hormal pressure lower wvalue 0.68368 V

Normal pressure upper walue 4.5V

Clamp walue - lower 0.636 V 0.21% v

Clamp value - upper 4.5V T.116 V
Diagnostica Enable 0x0

EEPROM lock status =0 =0

LFEDIAG CFE 0x33

AFEDIAG bit mask configuration 0x72 0x0

Fault configurable wvalue 2.3 W

CRC 0xFBE

| Calculate CRC L&’ Write Selected || 88 Read Selected

Fig 50: EEPROM Variables Table

2.3.1.5 Guided Calibration

Guided Calibration section helps the user te calibrate the PGA 300 device and verify the
calibration through a step by step process.

Instrument Requirements

1. Temperature instruments
2. Pressure instrument.
3.«DMM instruments.

By defaultithe GUI will'support following configuration

1. Temperature instrument - User has to change the temperature manually. GUI will
instruct the user with the temperature value to be set when necessary.

2. Pressure instrument - User has to change the pressure manually. GUI will instruct the
user with the pressure value to be set when necessary.

3. DMM instrument — Used for VDD and DAC measurements. User has to measure
manually and update the values in the GUI when necessary.
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This section consists of two sub sections

1. Device Calibration.
2. Accuracy Verification test.

The following file is needed for calibrating the device.
1. Calibration Settings File

A. Calibration Settings File
Calibration settings file is a configuration file that contains all the necessary settings for
calibrating the device and configuring the device. The GUI comes with some sample settings file
which the user can use to calibrate the device without any maedifications. There is one sample
file for each mode and if the settings are to be changed then user.can make a copy of the
configuration file and make the necessary changes.

Sample calibration settings file location: C:\Users\Public\Documents\Texas

Instruments\PGA300\Confiquration Files\Calibration Setting Files

i.  Overview
The calibration settings file‘consists of three,sections

1. GUI Settings
This section contains the settings to setup the calibration type and other setting that will
help to guide the user to set different temperature and pressure points and collect the
data at each calibration point. In this section user can also specify if only calibration is to
be done or only verification is to be done or do both.

2. Analog Settings
This/section contains the settings to be applied to EEPROM of the device for proper
calibration of the device.

3. Digital Settings
This'section contains the settings to be applied to the EEPROM that will ensure proper
functioning of the device after calibration.

4. Accuracy Verification Test Settings
This section contains the settings to verify if the device has been calibrated properly.
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ii. ~ Calibration Settings File Editor

GUI has internal editor to edit the calibration settings file as shown in Fig 51: Calibration
Settings File Editor. It is recommended for the user to use this editor since GUI might not
respond properly for any syntax errors in the calibration settings

PGA300 - Calibration Settings File o
Calibration Settings - 3P1T - Current Mode.ini
[ (Calbatn Sefigs <SPIT-CUTERMoEE - | | \oroion 22 :
[} Calibration Settings - 3P1T - Voltage Mode - 0 GUI Settings ‘ I
[} Calibration Settings - 3P1T - Voltage Mode - 0 ADC Calibration Mode IP-1T B
[} Calibration Settings - 3P3T - Current Mode Number of Temperatures for DAC L B B
[ Calbration Settings - 3P3T - Voltage Mode - 0 Number of ADC samples for each reading 5 £ y . N
Output Mode Selection Current E
Ratiometric Supply Voltage (Volts) s A
Additional Veltage Drop in Loop (Volts) 0 N N
Resistance in LOOP (chm}) 10
Raise VDD - A Disable L
Temperature Points {_4 Points) T 25
Temperature Unit v D Celsius
Pressure Points (4 Points) U 101520
Pressure Unit D —_‘Ear
Process . Both (Calibrate Device & AVT)
DAC Data W [(0x756,4 mAJ0x1 800,12 mA) (02700 20
Analog Seslgs ‘ 4
DALC ARATIOMETRIC Absolute Mode
DAC GAN D 4 No Gain
-| |@3maen Yes
C:\Users\Pu.. \Configuration Files\Calibration Setting DACCAP_EN O No
Files\Calibration Settings - 3P1T - Curﬂd ode.ini J WBRDG_ETRL 25V <
|\’:‘,| @ (e ’!’T"_J

Fig 51: Calibration Settings File Editor

iii.” Editing Calibration Settings File

1., Select the file to be loaded on the editor form the files list. For example in the above
figure Fig 51: Calibration Settings File Editor, Calibration Settings - 3P1T — Current
Made.ini is selected form the list. The selected file name will be shown on the editor
section and the full path will be shown below the selection list.

2. To add a new settings file or remove an existing file, Add button or Remove button can
be used as highlighted in Fig 52: Add or Remove Calibration Settings File

TI Proprietary - NDA Restrictions
Revision 3.2.0 Page 60



I TEXAS » User’s Manual
INSTRUMENTS May 2016

Select a Calibration File

[) Calibration Settings - 3P1T - Current lode
[0 Calibration Settings - 3P1T - Voltage Mode - 0

[J Calibration Settings - 3P1T - Voltage Mode - 0

[0 Calibration Settings - 3P3T - Current Mode

[0 Calibration Settings - 3P3T - Wolage Mode - 0

>

i
ib Setting
rent .ini

3. Select the settingsto b i click on the setting value to be changed. A drop
down list will ap e list of available values that can be configured. Select

Drop Do
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Calibration Settings - 3P1T - Current Mode.ini
Version 2.2
GUI Settings

-
ADC Calibration Mode [=]
Mumber of Temperatures for DAC AT

Number of ADC samples for each reading

_ 2P2T
Cutput Mode Selection 3paT
Ratiometric Supply VYoltage (Wolts) apaT
Additional Voltage Drop in Loop (Wolts)
Rezistance in LOOP (ohm} 0 4
Raise VDD Disable ) (B
Temperature Points (4 Points) 25 “‘I

Fig 53: Calibration Settings File Editor Drop Down

For some of the settings, drop down will not appear instead text entry box will appear
where the user can type the values. One such example is Pressure Points (4 Points)
Settings where the user has to type the pressure values separated by comma as shown
in Fig 54: Calibration Settings File Editor Text Box

Calibration Settings - 3P1T - Current ldode.ini

Version 2.2
GlUI Settings o b

13

ADC Calibration Mode IP-1T

MNumber of Temperﬂ_l.r.ﬂs fofDAC 1

Mumber of ADC sampi_es for &Hmading_ y 5

Output Mode Selection A A " Current E
Ratiometric Supplyoltage Volts) =

Additional Valtage Drop in Loop (Wolts) 0

Resistance in LOQRQohmy® 10

RaiseWDD | N Disable i
Tefiperature PointEd:Plints) 25

Celziuz

ar
"Process Both (Calibrate Device & AVT)

Fig 54: Calibration Settings File Editor Text Box

For few settings, a popup will appear which will help the user to change the settings and
give the values. One such example is example DAC Data values. DAC data values will
contain the DAC codes and desired DAC output corresponding to the DAC code. To
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change the values, click on the DAC Data value, a popup will appear as shown in Fig 55:
Calibration Settings File Editor DAC Data. On the popup, click on any of the value. A text
entry box will appear where the user can edit the Data.

i '
Desired DAC Data L= |
4.0000
1300 12.0000
2700 20.0000
4.,0000
1800 12.0000
2700 20.000

T3 DAC Codes ()
766

1200
2700

-

|ﬁ{:anoel||@unne

bration Settings File Editor DAC Data

he required settings have been edited, click on save option below the editor. To

l scard the changes and reload the original file, click on reload option below the editor

onfirmation will be asked when reloading the file. The reload and save option are
ighlighted in the figure Fig 56: Calibration Settings File Save and Load
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Calibration Settings - 3P3T - Current Mode.ini

Version 2.2 .

GUI Settings N

ADC Calibration Mode 3P-3T

Mumber of Temperatures for DAC 3

MNumber of ADC samples for each reading 3

Cutput Mode Selection Current =

Ratiometric Supply Voltage (Wolts) 5

Additional Voltage Drop in Loop (Volis) ]

Resistance in LOOP (ochm) 10

Raize VDD Dizable

Temperature Points (4 Points) -25, 0,25

Temperature Unit Celziuz

Prezsure Points (4 Points) 10,15,20

Preszure Unit Bar

Process Both (Calibrate Dexi

(0x7654 m i

DAC_RATIOMETRIC olute

DAC_GAIN Mo

4 20MA_EN

DACCAP_EN

WBRDG_CTRL -
o

B. Device Calibra

These sequence the user to calibrate a PGA300 device either in current mode

o Guided Calibration page. A page as shown in below figure will appear. Click on
grt» button to start the calibration
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PGA300
Guided Calibration

T |

Fig 57: Guided Calibration - Start

2. The next page is the'calibration file'editor. Detailed information on this page has been
described in Calibration Settings File section on Page 59. After making the required
changes click on Next» button

3. The next.page is POT-configuration page. The default values will be loaded from the
calibration settings file loaded at the start of the calibration. If there are any changes to
the loaded values, the user can change the values in the corresponding edit box and
click on configure button to apply the values to the device.
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Q

PGA300 - OWI Configuration

RLOOP Additional Voltage

10 ohm | 0V |
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PGA300 - OWI Activation

OWIl Communication Active

.

Activation

Notes:

The OWI activation is ngUSB2ANY scripting.

U

o

Q

re the PGA300 device for calibration. As soon as the user

5. Thene gew i
5 th e, GUI will start to prepare PGA300 device. The progress of the operation
show the bottom of the page. The below figure Fig 60: Guided Calibration

| Configuration shows the operations that are taking place in this step
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Q

Beading 211 registers...

Beading EEPROM. ..
Writing EEPROM. __

4 ZOMAE EN Written Successfully...

DACCAP EN Written Successfully...

DAC GAIN Written Successfully...

DAC BATIOMETRIC Written Successfully... ‘
ITEMP CTRL Written Successfully...

P GAIN Written Successfully...

D TNV Written Successfully. ..

TEMP_MUX CIRL Written Successfully...

TSEM N Written Successfully...

T_GAIN Written Successfully... |
I _INV Written Successfully...

VERDE_CTRL Written Successfully. ..

Previous: Next
2

Fig.60: Guided Calibration Initial Configuration

Notes:

In this step, settings from the:Analog Settings section of Calibration Settings file will be
applied to the PGA300 device by writing the data to EEPROM and Device registers.
EEPROM Data is sent as a script containing the sequence of register writes with register
address and data to write. The data to be written to the EEPPROM will depend on the
previous EEPROM data in the device. After script has completed the Analog Settings will
be written to the device CSR registers.

6. Depending on if the PGAIN value is to be calibrated or a constant value is to be written,
themnext page will either be Analog Calibration page or start with data collection. If
analog PGAIN is to be calibrated, then Analog calibration page will be appearing.
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(%)
PGA300 - Analog Settings

Analog PADC Gain Calculation

Analog PADC Data
Pl B2

T

&a”  Read PADC

Procedure:

1} Click on T1-P1 and Click on "Read

uttogato write thedgalil

@ Previous

Fig 61: Guided Calibration Analog Settings

Click on T1=Pi.cell. The cell'will turn into green

Click on Read PADC to read PADC Data from the device.

Click on T1<P2 cell. The cell will turn into green

Click on Read PADC to read the PADC data from the device

If the algorithm has to be changed then select the browse button and select a
Python file.

Then click on Calculate P Gain button

® oo oo

bl

g. After calculating P Gain, click on Write P Gain button. This will write P Gain value
to EEPROM and CSR register in the PGA300 Device.

7. From the next page Output data collection will start. This section consists of
a. VDD Data Collection
b. DAC Data Collection
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c. ADC Data collection
Note:
VDD data collection will be done only if calibration is in voltage mode and ratiometric.
Data collection consists of following steps

a. Temperature Setting
This page will guide the user to set proper temperature for calibration. Set the
temperature manually and click on OK button.

©

Set Temperature t0.25 °C

Fig 62: Guided Calibration Temperature Setting

a» Pressure Setting
This page will guide the user to set proper pressure for calibration. Set the
pressure manually and click on OK button.
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Set Pressure to 10 Bar
. K
Fig 63: Guided Cali ion Pressure Setting
b. VDD Voltage
VDD Voltage:n ent will be done only if the calibration is in voltage mode
and rati ds to measure the VDD voltage manually from the
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Q

PGA300 - VDD Data Collection

Supply Voltage Measurement at 25 °C

VDD Voltage

N
-

o Previous Next
(] a8

Fig 64: Guided Calibration VDD Data Collection

c. DAC Data Measurement

This page sets a particular DAC value to the device and waits for the user to
enter the measured voltage/current. The DAC data to be set will be taken form
the Calibration Settings File.

a. User can change the DAC code in the numeric control if required.

b. Click on Write button. This will write the DAC data to the device.

c. Measure and enter the voltage or current form the device depends on

the mode configured in the Calibration Settings File.
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PGA300 - Output Stage Data Collection

DAC Code 1 of 3 for Temperature T1

DAC Code Read Voltage

Fig 65: Guided Calibration DAC Data Collection

d. ADC Data Measurement
This page reads PADCand TADC data form the Device and displays the data in
the table.
PADC and TADC data can be read from register or from FIFO based on the
selection on ADC & DAC Calibration page. Click on the Read ADC button to read
the PADC and TADC data.
Note:
ADC data read from FIFO are done using scripting.
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o

PGA300 - ADC Data Collection

P ADC TADC
0x724 1080

&ha” Read ADC

¢4 Previous Next
a

Fig 66: Guided Calibration ADC Data Collection

The above four steps willdbe repeated till all the data required for calibration is
collected:

8. After all the data required for calibration is collected following parameters will be

calculated
a. TCand NL Coefficients
b. TADC Gain
c. PADC Gain
d. PADC Offset
e. TADC Offset

All these parameters will be calculated for the device and displayed on the table.
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PGA300 - Coefficients & Scaling Factors

Parameter
ho
hl
h2
h3
gl
gl
g2
g3
ni
nl
n2
n3
mi
ml

R

m3

TADC Gain
TADC Offset
EADC Gain
PADC Offset

WriteData (Hex)
ELCD

]

]

]

[Te}
=

=
o
=

(= = = T = R e T e e T e R 'y R e Y

(]
0o

5]

<]

taf

Fig 67: Guided Calibration Summary

The calculated DAC codes.shouldilies between 0x0000 and Ox3FFF. When the values

lies outside of this range, Popup will be shown as shown in the figure Fig 40: DAC Code

Error Popup andwindow will be opened for correcting the DAC codes if required and

then click on Recalibrate button to start the data collection process with the corrected

data or close the window to discard the changes and start data collection with old data.
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-
PGA3Z00 Edit DAC Code Dialeg.vi

766
2700

DAC Code Calculation

S T == e -
7646 0.35000 0.35000
1z00 2.5000 4.5000
2700 4.3000 9.35000

437E

and 0x3FFF. K
for entriesein red a

Recalibrate

DAC codes in red are ou . lated DAL codes should be between 0x00
oltage / current and collect DAC codes

ig 68 Edit DAC Code Dialog

ﬁ an be configured
Serial Number

Normal Pressure Values
amp Values

Fault Values

EEPROM Lock

Diagnostics configuration

S 0 o o

alib n summary page, Digital Calibration starts. Following are the parameters
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All the parameters will be loaded from Calibration Settings file. User can change these
values if required. After changing the values, when going to next or previous page the
GUI will ask if the values are to be updated to the Calibration Settings. Based on the user
selection the settings will be saved or not saved.

PGA300 - Digital Settings

Serial Number EEPROM Lock

Serial Number

OxFFFFFFFF s © urloek™ I Lock
Normal Pressure Values Diagnostics Enable
Lower Upper ‘ i
05V 2 35V | L OFF @on
Clamp Values Diagnostic Configuration
Lower Upper
AV 35V |15 AFEDIAG CFG
‘ 0x66 =
Fault Values
AFEDIAG Bit mask
Fault Value » 0=55 -
7.833% = }
Previous Mext

Fig 69: Guided Calibration Digital Settings

10. When user enters the next page the, the GUI will write the calibration coefficients and
digital settings to the device. The calibration coefficients and digital settings will be
written to specific EEPROM locations. The progress of the step will be shown in the
progress bar at the bottom of the page. Once the calibration is completed, the GUI will
show PGA300 calibrated successfully... as shown in figure Fig 70: PGA300 Calibration
Successful.
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After this step the user cansstart calibration for the device.

Beading EEPRCHM. ..
Calculating EEPROM CRC. . _
Writing EEFROM. ..

TC & ML Coefficients writtem successfully...
Filter Coefficients written successfully. ..
Scaling Factors written successfully...

AFEDIAE bit mask configuration written successfully...

AFEDIAEZ CFG written successfully. ..

Clamp walue - lower writtem successfully...

Clamp walue - upper wWritten successfully. ..
Diagnostics Enable written successfully...

EEPROM lock status written successfully. ..

Fault configurable walue written successfully...
Normal pressure lower value written successfully. ..
Normzl pressure upper value written successfully...
Serial number written successfully. ..

EEPRCHM CRC Written Successfully...

DGR 300 Calibration Sueccessful !

Previous

Fig.70: PGA300 Calibration Successful

C. Accuracy Verification Test

After Calibration has been finished to test whether the device has been calibrated
properly, accuracy verification test (AVT) can be done. Accuracy verification test will be

done when microcontroller is running on the PGA300 Device. This section involves setting a
temperature and pressure point combination and verifying if the device outputs proper DAC
value. This test can be started following the calibration process or separately. If this section
is invoked without doing a calibration, then POT Configuration step will be performed and
after which Accuracy Verification Test will start

1. This section starts with a welcome page as shown in figure Fig 71: Accuracy Verification
Test - Welcome Page below
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%)

PGA300
Accuracy Verification Test

iy dcy Verific

Start 3

Fig 71: Accuracy Verification Test - Welcome Page

2. The next page shows:ithe preview of the settings loaded form the selected Calibration
settings file. The user.can change the settings if required and proceed with the test.
Here user_ have the options to add or remove test points using buttons or using right

click menu optionsaReload button can be used to load the settings from calibration
setting file.
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(%)

PGA300 - AVT Settings Preview

Accuracy Verification Settings

Full Scale Range Tolerance (%FSR) Expected Value Unit

[_tov 2« & [ v [§

Accuracy Verification Test Points

Previous Mext

Fig 7“ ion Test- Settings Preview

- ection for Accuracy Verification Test. This section consists of

3. The next step

e guide the user to set the proper temperature for accuracy verification
e temperature manually and click OK button.
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PGA300 - Accuracy Verification Test
Set Temperature to 10 °C K
oK

Fig 73: Accﬁcy

b. Pressure Set
This page guide se
Set the

Q\

TI Proprietary - NDA Restrictions
Revision 3.2.0

t - Temperature Setting

et the proper pressure for accuracy verification test.
ly and click OK button.

Page 81



13 TEXAS

) User’s Manual
INSTRUMENTS

May 2016

o

PGA300 - Accuracy Verification Test

Set Pressure to 10 Bar

Fig 74: Accuracy,Verification Test - Pressure Setting

c. AVT Data Collection
Measure the read voltage or current from the device depends on the mode and
enter the valuesin the numeric control. This page also displays the desired
current/voltage given in the Calibration settings File. When OK button is pressed
it compares the measured value and expected value are within the %FSR
specified by the user and update the status LED.
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o

PGA300 - Accuracy Verification Test

8 Previous Next
(] a

Fig 75: Accuracy Verification Test- Data Collection

The above steps will be repeated for all the temperature and pressure points
given in'the Accuracy Verification Test - Settings Preview Page. After collecting
the required data proceed further to see the results.

d. The next page will show the result of Accuracy verification test. A device is
considered as pass only if it is passed in all the data collection points. Even if the
device has failed a single data collection point then it is considered as fail. For
example in the figure shown below, Overall test result is considered to be failed
because it failed in second test point even though it passed in first and third test
point.
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o

PGA300 - AVT Summary

Overall Result

Test Fail

Accuracy Verification Test Summary

Temperature (°C) DPreasure (Bar) Desired (V) Lectual
14 10 0.5000 0.5000

25 15 4.5000 3.5000

L1} 20 9.0000 S.EE][]CI

o { N

T IA

8 Previous Next
(] a

Fig 76: Accuracy Verification Test Summary

2.3.2. Debug
2.3.2.1. ADC Settings

o The ADC settings page displays the various ADC configuration settings of the PGA300
EVM board.

e The page contains the temperature and pressure sensor settings for the ADC.
Temperature and Pressure operations could be switched by selecting the appropriate
tab control.

e The table at the bottom of the tab control is used to read the ADC register values and

display the corresponding Voltage/Temperature.
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T. SENSOR & T. ADC P. SENSOR & P. ADC

TEMP_SENSOR

TEMP_MUX_CTRL

| VINTP-VINTN v
INT T-SENSOR EXT T-SENSOR
T_GAIN MEMP_CTRL

| 1.33 E“ | OFF E”

Fig 77: Te’perat Pres Sensor Tab Selection

2.3.2.2. DAC Setting
The DAC Settings P

t AC features of the device explained in the below
subsections.
ogic that can drive the DAC Gain Buffer directly.

ionality uses a 16-bit 4MHz Free Running Timer.

ne device includes a 14-bit digital to analog converter that produces an absolute

ut voltage with respect to the Accurate Reference voltage or ratio metric output

voltage with respect to the VDD supply.
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e When the microprocessor undergoes a reset, the DAC registers are driven to Lower
Clamp value which can be configured to EEPROM by changing the value in EEPROM
Variable section of EEPROM Config - Digital Page.

e The page also has options to Write and Read the DAC registers data

DAC Configuration
TEST_MUX_DAC_EN

= = = DAC Config
Disabled 1.25V (Absolute)  [w]

Gain Configuration DAC Registers

Yoltage Amp Current Amp DAC DATA

Woltage Amplification DAC REGD |= 2700 WWrite
Mo Gain |E|

¥

Fig 78: DACConfiguration

Ratiometric vs. Absolute
e The DAC output can be  configured to be either in ratiometric-to-VDD mode or
independent-of-VDD (or, absolute) mode using the DAC_RATIOMETRIC bit in
DAC_CONFIG.
¢ In Ratiometric mode, changes in the VDD voltage result in a proportional change in the

outputwoltage because'the current reference for the DAC is derived from VDD.

DAC Config

1,25V {Absolute) [~
4 125V (Absolute)
0,25 =VDD (Ratiometric)

Fig 79: Configure DAC

DAC Gain
e The DAC Gain buffer is a configurable buffer stage for the DAC Output.
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2.3.2.3.

The DAC Gain amplifier can be configured to operate in voltage amplification mode for
voltage output or current amplification mode for 4-20mA applications.

In voltage output mode, DAC Gain can be configured for a specific gain value by setting
the DAC_GAIN bits in DAC_CONFIG register to a specific value.

The DAC Gain can be configured to one of five possible gain configurations using the 2
bit DAC_GAIN field.

The final stage of DAC Gain is connected to Vddp and Ground. This gives the ability to
drive VOUT voltage close to VDD voltage.

The DAC Gain buffer also implements a COMP pin in order to allow implementation of
compensation when driving large capacitive loads.

Gain Configuratign

Woltage Amp Cufrent Amp *l

“oltage Amplification

MolGain | W ‘
J Mo Gain
2
4
CLTAY
10

Fig 80: DAC Gain Configuration

ADGGraph
The ADC Graph Page.allows the user to configure the required ADC configuration and

perform a continuous ADC capture.

This page allows the user to switch between ADC Codes and Voltages.

Once the required configurations are done on the Ul, the capture can be started by
hitting the Start button

The continuous capture data will be displayed on the waveform graph on the Ul

Hit the Stop button to stop the capture at any point
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Configuration Settings

Lo
mi

Stop

ADC Graph TADC [ NTE

1.862
1.861-

1.86-
1.859-
1.858-
1.857 -

= 1.856-
1.855-
1.854 -
1.853-
1.852-

TADC Voltage (W

1.851-

1.85-
1.849-
1.848-

1.847 -

1.846- ! ] '

0 100
Time

< > B

Fig 81: ADC Graph

2.3.2.4. Bridge Configuration
e This page allows thefuserito operate the External Bridge Circuit present in the EVM.

e The GUlprovides the ability to set variable resistance and balance the bridge.

The PGA300 device has an external bridge circuit. The external bridge has four legs and the
arrowhnear the leg corresponds to the variable resistor. The balance button at the middle will
be used to balance the leg resistances. The Top Left leg is a configurable resistance. The
variable resistance value ranges to 3 decimal places but this is a theoretical calculation based
on the device specification. Hence there could be minor variations in the equivalent resistance

in the top left leg.
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EXTERNAL BRIDGE

Potentiometer Mode
II 289453 || I§</ \ | Two Pot. |
r ?f}
o

498% |0

&
a
??%\/fﬁ K

Fig 82: External Bridge Ci

There are also options available to set the Po

io mode using the drop down.
The two available modes are,

— Two Pot. Mode
— One Pot. Mode‘

Q\
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2.3.2.5. EEPROM Page
This page describes the EEPROM programming functionalities of the PGA300 EVM as shown in

Fig.57. Each of the device functionalities are discussed in the following sub-sections.

& rGaano
File Script Debug Help

I Wil Moda I Activate OWI Unlock EEPROM [ Interface Disconnected?

Selection -
< Device Calibration

< OV Configuration EEPROM CACHE READ
. EEPROM Config-Analog

-3 ADC & DAC Calibration & READ CACHE
- «» EEPROM Config-Digital

< Guided Calibration

< Debug
FF FF FF FF FF FF FF FF
- <> ADC Seftings
- ¢ DAC Settings
- > ADC Graph Read Cache Status

- «» Bridge Configuration
L 3 EEFROM Page|
- &> Calibration Demo
-+ <» Low Level Configuration

EEPROM WRITE

[F]Select Right Click to Load EEPROM !ata fr

EEPROM Read Status

ldle

| s+ |WGOWESTEBN| ¥} Texas INSTRUMENTS
83: EEPROM Page

EEPROM WRITE E
ion allows you to read-from or write-to the text files

Write Area on the GUI, Right-click to select an EEPROM File.
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EEPROM WRITE EEPROM READ
Calculate CRC [ L WRIE o’ READ
[]select [ ]5elect
[ |oooo: FFOFF FF FF FF FF FF FF | [ |0000: FF FF FF FF FF FF FF FF
loooi: FF FF FF FF FF FF FF FF | || _|000L: FF FF FF FF FF FF FF FF
|o002: FF FF FF FF FF FF FF FF | | 0002 FF FF FF FF FF FF FF FF
0003 FF FF FF FF FF FF FF FF | | 0003 FF FF FF FF FF FFAOFE FF
_|ooo4: FF FF FF FF FF FF FF FF | | _|0004 FF FF FF FF FF FF FEMEF
Jooos: FE FE FE FE FF FF P FE | |[Jo00s: FFOFE FEOFE PR (BF FE REN
|ooos: FF FF FF FF FF FF FF FF | | |ooos: FF FF FF FF FEBNFF FF FF
|ooo7: FF FF FF FF FF FF FF FF | | |0007: FF FF FF FF FFFE FF FF
|o0os: FF FF FF FF FF FF FF FF | || _|0008: FF FF FF FF_FF FRE)FF FF
|ooos: FF FF FF FF FF FF FF FF | || _|000%: FF FF FF #F FE FF FF FF
_|o0DA: FF FF FF FF FF FF FF FF | || _|000A: FF FF FRd FF FENFF &P FF
|o00B: FF FF FF FF FF FF FF FF | | _|0O00B: FF FF FF FF JFF BF FF FF
_|oooC: FF FF FF FF FF FF FF FF | [ |000C: FF FF FE . FR{ FF \FEN FF FF
_|o00D: FF FF FF FF FF FF FF FF | || _|000D: FF FF FF HE FF (FF FF FF
_|o00E: FF FF FF FF FF FF FF FF || _|0DOE: FFFEWFF FF FF/ FF FF FF
_JocoF: FF FF FF FF FF FF FF FF | |[_loooF: FE FF . BE FE WFE FF FF FF
EEPROM Write Status EEPRONM Read Status
0 |% 0 |%

Fig 84: Selecting EEPROM Data File

e When a particular file is'selected, the dataissloaded as shown above. Individual byte can

also be edited using the GUl\before writing to the Device. The Calculate CRC (cyclic

redundancy check) will caleulate the CRC as per the logic defined in the datasheet for

the write operation.

e CRC conditions

O

When checked with not all the pages selected, the GUI will read all the 128bytes
of existing EEPROM data and replace the data of the selected page with the
newly configured data from the EEPROM write box and calculate the resulting
CRC. After the calculation, the GUI will write the data of the selected pages and
the last page with updated CRC value to the EEPROM.

When all the pages are selected, the GUI will not read all the data but will
directly calculate CRC from the EEPROM WRITE BOX and write to all the pages

with updated CRC value to the last byte
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EEPROM WRITE

Calculate CRC[ ]  WRIE

[]5elect

[Joooo: FF FF FF FF FF FF FF FF
0001 FF FF FF FF FF FF FF FF
|0002: FF FF FF FF FF FF FF FF
0003 FF FF FF FF FF FF FF FF
0004 FF FF FF FF FF FF FF FF
0005: FF FF FF FF FF FF FF FF
000s: FF FF FF FF FF FF FF FF
0007: FF FF FF FF FF FF FF FF
|ooDs: FF FF FF FF FF FF FF FF
0003: FF FF FF FF FF FF FF FF
[ |000A: FF FF FF FF FF FF FF FF
|000B: FF FF FF FF FF FF FF FF |
000C: FF FF FF FF FF FF FF FRY
000: FF FF FF FF FF FF FF FF
lo00E: FF FF FF FF FF FF ERp FF
loooF: FF FF FF FF FF FFAFFJRE

EEPROM Vrite Status

Fig 85: EEPROM Data Loaded

e Read EEPROM function provides the user the feature to read back the EEPROM DATA

EEPROMREAD

—

&he? READ

melec 3gE L ) g

[l Selectiiont o

0000; FRO)FF FF FF FF FF FF FF
[Flovoda /5 FFFEOFEOFEOFE PR P

0002 FF FF FF FF FF FF FF FF
| |0003: FF FF FF FF FF FF FF FF
|mj@oo+: FF FF FF FF FF FF FF FF
looos: FF FF FF FF FF FF FF FF
looos: FF FF FF FF FF FF FF FF
0007: FF FF FF FF FF FF FF FF
0008: FF FF FF FF FF FF FF FF
0009: FF FF FF FF FF FF FF FF
000A: FF FF FF FF FF FF FF FF
000B: FF FF FF FF FF FF FF FF
000C: FF FF FF FF FF FF FF FF
000D: FF FF FF FF FF FF FF FF
| loooE: FF FF FF FF FF FF FF FF
[ loooF: FF FF FF FF FF FF FF FF

EEPROM Read Status

Fig 86: EEPROM Read Data
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5 EEPROM pages can be individually selected and written or read using the check box on
the left side of the data map.

EEPROM Cache read

This function will help the user to read back the 8 bytes of data from the EEPROM Cach
EEPROM CACHE READ
& READ CACHE K
FF FF FF

FF FF FF FF FF

FRead Cache Status
Ir

Fig 87: EEPROM C

Q\
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2.3.2.6. Calibration Demo
PGA300 (o] = [ =]
File Script Debug Help
[ QWi Mode ] ’ Activate OWI ] [7]Unlock EEPROM [] Interface Disconnected?
Selection -
< Device Calibration ca"bration Demo

- &> OWI Configuration
- ¢» EEPROW Config-Analog
-y ADC & DAC Calibration
- ¢» EEPROM Config-Digital
- «» Guided Calibration
< Debug
.. &> ADC Settings
- ¢ DAC Settings
- ¢ ADC Graph
- ¢y Bridge Configuration
¢ EEPROM Page
S Y Calibration Demo|
- ¢» Low Level Configuration

ADC Read g

DAC Read [l

ADC Code (Decimal)

Pmid
Fixed Pressure

Resistance Settings PADC TC & NL Coefficients

pmin NN
56.4 2
66.4 =

e iy h0 0
66.4 200 366.2

Rmid Wi _ Pmid [i] ‘ A7l - IFFF % a0 0
664 200 366.2 a

Rmax W
664 200 3662

b ERNOIRE v BN w0 [0
m(!lll)P‘mPA[)C"z '

v
A
- A

ldle

3.4.4.0 | HWCONNECTED || Wi Texas INSTRUMENTS

Fig 88: Calibration Demo

This page demonstrates the. PGA300 Calibration process. Follow the below mentioned steps to
carry out a calibration'process.

e Hit the Activate OWI button

o Configure the three resistance values (Rmin, Rmid & Rmax)

e Enter the Desired DAC output values (Y1, Y2 & Y3)

e Hit the Calibrate Button

e The various stages of the Calibration process will be displayed on the status bar which

appears on the bottom of the page

e Hit the Stop button next to the Calibrate button to abort an on-going calibration process
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User has to hit the Activate OWI button every time before starting the calibration

process.

When the user presses Calibrate button, there are set of operations which are performed
internally by the automated calibration process. Mentioned below are the various,operations
carried out during the process.
e Bridge set to One Pot. mode
e Resistance values are configured to the bridge
e For every configured resistance value, corresponding PADC value will be read.
o PADC capture is done in multiple .iterations by capturing multiple samples and
averaging the acquired samples.
o The number of samples can be.specified in the Capture Iterations control
present in the ADC and DAC Calibration Page. (Default value is 8)
e Once all the ADC values are captured, the coefficients are calculated and written into
the EEPROM
e After writing the coefficients inte the EEPROM, the Micro controller is enabled
e Next step is to readsthe DAC values from the Comm buff
o DAC capture.is alsezdone in multiple iterations by capturing multiple samples and
averaging the acquired samples.
o0, The number of samples can be specified by right clicking on the Desired DAC
Output option and entering the required value in the appearing popup window.
(Default value is 8)
e Once all the DAC values are read, the final process is to plot all resulting values on the
waveform graph. The DAC values read will be annotated on the graph at the respective

points.
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2.3.2.7. Low Level Configuration Page
& rGazoo (== |[=]
File Script Debug Help
l QWi Mode ] ’ Activate OWI ] [7]Unlock EEPROM [] Interface Disconnected?
Selection

< Device Calibration
- &> OWI Configuration
- ¢» EEPROW Config-Analog
-y ADC & DAC Calibration
- ¢» EEPROM Config-Digital
- «» Guided Calibration
< Debug
.. &> ADC Settings
- ¢ DAC Settings
- ¢ ADC Graph
- ¢y Bridge Configuration
¢ EEPROM Page
.. £&» Calibration Demo
S Low Level Configuration|

: BA e

Register Map

Field View

[=]

Update Mode | Immediate

ldle

Register Mame Address |DevAddr| BaseAddr | Default | Value | «
DAC_REGO_1 0x30 0x02 | 0x40000500 | Ox00 0x27 A
DAC_REGO_2 0x31 0x02 | 0x40000500 | Ox00 0203 _—
DAC_CONFIG 0x39 0x02 | 0x40000500 | Ox00 0x00
OP_STAGE_CTRL 0x3B 0x02 | 0x40000500 | 0x59 0x59 AT» A
BRDG_CTRL OxdG 0x02 | 0x40000500 | Ox00 0x00 Y U
P_GAIN_SELECT 0xd7 0x02 | 0x40000500 | 0x00 0x00 |
T_GAIN_SELECT Ox48 0x02 | 0x40000500 | Ox00 0x00
TEMF_CTRL 0x4C 0x02 | 0x40000500 | 0x00 0x00 A B
COMPENSATION_CONTROL 0x0C 0x00 | 0x40000400 | 0x00 0x03 —_— —_—
TRACE_FIFO_CTRL_STAT 0x70 0x02 | 0x40000500 | Ox10 0x10 y
REMAP 0x20 0x07 | 0x40000500 | Ox00 0x00
COM_DIF_TO_MCU_B1 0x08 0x00 | Ox40000500 | 0x00 0x00 | =(|45 n -
COM_DIF_TO_MCU_B2 0x09 0x00 | 0x40000500 | Ox00 0x00 L, y N —
AMUX_CTRL 067 0x02 | 0x40000500 | 0x00 0x06 ‘
B Customer EEPROM B ay
EEFROM_Cache_LOA 0x80 0x05 | Ox40000000 | Ox00 0x00 ' 4 '
EEFROM_Cache_L0O2 0x81 0x05 | 0x40000000 | Ox00.| Ox00, [ y
EEFROM_Cache_L0O3 0x82 0x05 | 0x40000000 | OxDO | 0x00 h
EEFPROM_Cache_LO4 0x83 0x05 | 0x40000000 | OxOO | Ox0O N 4
EEFPROM_Cache_HI1 0x84 0x05  |0x400000004, 0x00 0x00 —
EEPROM_Cache_HI2 0x85 0x05 < | Ox400000007  0x00 0x00
EEFRCM_Cache_HI3 0x86 0x05 | 0x40000000 | “0x00, | Ox00
EEFROM_Cache_Hi4 0x87 0x05 | 0x40000000 | 0x00  |0x00
EEPROM PAGE ADDRESS 0x88 0x05 | 0x40000000 | 0x00 0x00 |~
4 L 3
Register Description
-
| 3440 | HWCONNECTED || Wi Texas INSTRUMENTS

Fig 89: Low level Configuration

e Low level configuration page provides a detailed view of all the registers that the device

possesses.

e This page allows the users to read from and write to the registers.

e \When a particular register is selected, the corresponding register description is

displayed at the bottom left of the page.

e Register write modes

@)

Immediate mode - The register values will be written to device immediately.

o Manual mode - The register values will be written to device when ‘Write

Register’ or ‘Write Modified’ button is pressed. The changed register values will
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be highlighted in blue. When there are some pending changes and update mode

is changed from manual to immediate, a dialog box will appear. Choose required

operation to be carried on from the dialog box.

pdate Mode | Immediate |T|
4 Immediate
Manual

Fig 90: Update Mode

Fig 91: Pending Changes Dialog Box

Changing the Value of register can be done by

o Register level operation

Select the register that has to be edited

Double click on the value column corresponding to the register

Enter the register value (Hex) in the edit box.

0x25 0x02 | 0x40000500 4 0x00 R 8

0
0

0
0

0x00
0x00

0
0

0x00
0x00

0
0

0
RAW 1 B 0

0x02 | Ox40000500
0x02 |0x40000500

W@E_—
A Pending Changes

0
031 | 0x02 |0%40000500. 0xDO 0
P_GAIN_SELECT
T_GAIN_SELECT

0
0

Cne or more registers contain modified values that are not yet written.
= Cju

| Write Modified | | Discard Modified

EEPROM Cache LO4

0x83 0x05 | Ox40000000

Fig 92: Register level value change

o Field level Operation

Select the register that has to be edited
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= The fields corresponding to the register will be listed in the ‘Field View’
section

=  When you hover mouse over the value of the field, edit box will appear
and the corresponding bits will be highlighted. You can change the

appropriate value in the edit box.

Register Map Field View
[ess |DevAddr| BaseAddr | Default | Value [Mode| Size |7 [6 5[4 [3[2 |1 CLK_CTRL_D N
UNUSED_CLK_CTR 2 MHz frequency
N\
20 | 0x02 |0x40000500 | 0x00 | O0x00 | R [ 8 |of|ofofofo|o [T \  4MHzfrequency |
74 My MNwANNNNEMNN NN M =] o 3 3 3 M 3 " 3 3

Fig 93: Field level value change

o Bit level operation
= Select the register that has to be edited.
= Value of each bit in the register can be changed, by clicking on the ‘0’ or
1’ in the corresponding bit column. The bits that are greyed out are read
only bits. These bits cannot be written:

Register Map
‘255 (DevAddr| BaseAddr | Default | Value |Mode| Size | 7 | 6 | 5 43 110 &

14 0x02 | 040000500 0x00 | Ox00 | RAN
20 0x02 | 040000500 | “Ox00 x0D, | R
21 0x02 | 0x40000500 | 0x00 | 0x00 | R
23 0x02 | 040000500 |, 0x00 [ 0x00 | RAN
24 0x02 | OuQ00O500 1 Dx00 [Ox00 | R
25 0x02 4 0x40000500

oo 00 00 OO 00 OO

040000500

Fig 94: Bit level value change

Load anddSave Register Configuration Feature
e Save Config - When you click on this button, the current register configuration will be

saved into a file which can be later loaded into the GUI using the Load option.

Fig 95: Save Config
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e Load Config — Click on this button to load the configuration file which was saved earlier
to bring the device to a known state. Please make sure Microcontroller is reset before

you load the config.

Fig 96: Load Config

When you select any of the above options, a message pops up on the screen. Select the

file path (to load /save the configuration file) and press Ok

=

" Load Config will overwrite the existing data in registers with the value specified in the

.cfg file loaded.

Register Read and Write
e The Register Data displays the fields of the selected register and value of each bit.

Read Register - When the Read Register button is pressed, the value will be read from

the device and displayed in the /Register.map tree. The filed view will also be updated

with the new values

e Write Register- The field view will display the values to be written to register (field wise
view). The hex equivalent data that will be written to the register is displayed in the
value column corresponding to the selected register in Register Map tree.

e Read All = When'you press this button, the data is read from all the registers based on
theimode (Read and Read/Write mode).

e Write Modified.— When you press this button, any value entered in the display box is

written to all the registers that are in Write and Read/ Write mode. This option will be

enabled only when update mode is manual.

9 9|8 B E

Fig 97: Low level page operations
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2.3.3. About Page

The About page contains information about the GUI such as the GUI Name, Version Information

and Supported OS. The about page appears as shown below.

& rea300

File Script Debug Help

[ OWI ode ] | Activate OWI | | Unlock EEPROM Interface Disconnected?

R

Register Map

Selection

< Device Calibration

- <» OWI Configuration

- ¢» EEPROM Config-Analog

-

Read Write Mode OWI Active

Update Modell_mmediate

Field View

| Address |Devaddr | BaseAddr | Default | Value | «

4 Reg\ster Name
m About

+ <» ADC & DAC Calibration
.. <» EEPROM Config-Digital
... ¢» Guided Calibration
Debug

- < ADC Settings

- <> DAC Settings

- <> ADC Graph

.. ¢» Bridge Configuration

. & EEPROM Page I
- < Calibration Demo

PN | .\ Level Configuration

n Information

Supported O

43 TEXAS INSTRUMENTS

PGA300

al Instruments Corporation. All Rights Reserved
f vright (c) struments Incorporated. All Rights Re:

VINTP-VINTN
25 UA

TEMP_MUX CTRL

ved.

0011 Internaltaﬁsensnr
TEMP_CTRL[5:4]

000 - current supply'to Temp SensorZSuA
001 - current suppfy to TempSensors0 ud

A4 ~urrant sinehe o Tamn Gane net A0 oA

3440

m

HiGONNECTED. || TEXAS INSTRUMENTS

Fig 98: About Page
2.4. Menu Opiions

2.44.File

The File menu containsthe Exit option as shown in Fig 99: File Menu. The Exit option is used to

stop the execution of the PGA300 GUI.
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Script Debug  Help

Operator Support »
Device Calibration  »
Exit

v

ate OV

=

Fig 99: File Menu

2.4.2. Script
e Scripting is used to automate the device operations and reduce the consum
repeating similar operations.

e This is helpful in situations where performing a particular devic ion may require
setting 10 to 15 registers on the device to a partic e circumstances,
scripts could be recorded and run whene\g nee

e In PGA300 GUI, the scripting is done using P

v It’s easier to implement

v" More widely used

v" More user friendly

2.4.2.1. Performing Macr or

e To create a custom ma lic ipt->Launch Window,

o048 Debug Help
Launch Window
Start Recording

seleq  stop Recording
~ Ne

Fig 100: Launch Window

hon IDLE window appears as shown below,
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CICRE N sl

File Edit Format Run Options Windows Help

| -

vl
Ln:1|Col: 0

Wl

Selecting the Launch ill open another untitled window and the one

opened last will b

e Click Script->St g, IDLE window becomes green showing that recording is

d
File ml Debug Help
Com unch Wlnuw
L
Seleq  Stop Recording
A Duarr

Fig 102: Start Recording

e Goto “Low Level Page” of PGA300, select “P_GAIN_SELECT” register and write “Ox01” to
“Data” control and press “Write Register”. Action is recorded as follows,
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74 *Untitled* - = | B

File Edit Format Run Options Windows Help

GUI Module= import ('FGL 300')

s

GUI=GUI Module.Device GUI("LabVIEW.ex=")
GUI.write register("CSR","P GARIN SELECT",0x1)

Ln: 5/Cal: 0

Fig : Macro Recording

e Stop the recor kin Script -> Stop Recording.

44| Debug Help

Launch Window
Com
Start Recording

Gaaiel  Stop Recording

Fig 104: Stop Recording

on IDLE window will no longer be green indicating that the recording has been

st ed.

TI Proprietary - NDA Restrictions
Revision 3.2.0 Page 103



I3 TEXAS » User’s Manual
INSTRUMENTS May 2016

=4 *Untitled* (= [E [

Eile Edit Format Run Options Windows Help
GUI Module= import ('BGR 300') ﬂl

GUI=GUI Module.Device GUI ("LabVIEW.ex=")
GUI.write register ("CSR","F GAIN SELECT",Ox1)
GUI. del ()

Ln: 6| Col 0

: Finished Macro recording

e Run the script by either un -> Run Module in the IDLE window or press F5.
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7§ *Untitled® | e S|
[ File Edit Format [Run| Options Windows Help
GUI Module= ipEEEE ettt -
Python Shell
GUI=GUI Module ™)
GUI.write regi| CheckModule Alt+X [ ox10)
GUI. del ({} Run Module F5

Run Module

° ask or the file name for the script.

) d click “Save”.

ILn:1|Cok 0
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2[ ). « PGAYD » Software » DeviceGUI » Scripts | ép | Searhscrpts P
I < b Software » Device GUI » Scripts | | Search Scripts

Mew folder

oA - Date modified
& C
Jo
e
& A
€ Ir1|j|
o In
M P
P
&R
& S
& s |

DI Enable.py 12/4/2014 11:54 AM
A Launch_IDLE.py 12/4/2014 11:54 AM
. PGA 900.py 12/4/2014 11:54 AM
- PGA300.py 12/4/2014 11:54 A}
. PGAD0_DANFOSS.py
A PGAY00_GENERAL.py
. PGABO0_TLpy
PGAS00_WIKA.py
Set Test Mode.py
A Set TestMode.py ! Python File

File name:  Tekt.py

Save as type: [ Python and text files (*.py, ™. pyw,*.bed)

'~ Hide Folders

e Now the script will run a es s will be displayed in the python shell window as

shown below,

Q\
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("% Python shell [E=N=

File Edit Shell Debug Optiens Windows Help

Python 2.7.2 (default, Jun 12 2011, 15:08:59) [MS5C +.1500 32 bit (Intel)] on win‘:J
32

Type "copyright”, "credits" or "license()" for more information.

> RESTLRT
oo d

Script conpleted sucessfully

-

[Ln:6[Col 4

08: Run saved Macro

e To see theres r to the register values in the application and they will be the
same Q script. “Read Register” operation can also be recorded
Qv
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2.4.3. Debug

The Debug option can be used for the following operations

e USB2ANY Disconnected - By selecting this option from the submenu, the PGA300 GUI is
run with no device connected and by unselecting it, the PGA300 GUI is run in USB2ANY
connected mode.

e File Logging - The log to file submenu is used to log the GUI activities to a log file that is
specified.

e Debugging - The Debug log option will enable to log all the activities of'the user. If that
is not selected, only the high level operations will be logged.

File Script DEhug Help
[ ] USBZANY Disconnected
Compenzsation

Debug Leg
Selection Log to File
<> Device CalibramrT i

Fig 109: Debug Menu

3. Handling Configuration File

The GUI loads the required configurationwsettings for.the various Calibration pages from a
configuration file (Operator Support.ini). This can be found parallel to the application. Operator
support configuration files can be selected from File Menu >> Operator Support >> Load
Configuration. From the dialeg box select an Operator Support file to be loaded. The various
sections of the configuration file have been explained in detail below.

acript <~ Debug  Help

Dpera::r Supurt 2 Load Configuration

Device Calibration
Exit | |~ |

Fig 110: Operator Support File Selection
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Operator Support Configuration Folder Path:

ChUsers\PublichDocuments\ T exas Instruments?,
PEA3DDNConfiguration Files

Files:

Operator Support.ini
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3.1. EEPROM Registers
This section of the Configuration file is used to handle EEPROM Config — Analog Page. It enables

the user to Add/Remove/Hide registers into/from the EEPROM Register Details table.

—— B
|| Operator Support.ini - .. E@lﬂ

i

File Edit Format Wiew Help

[EEPROM Registers]

Regl = CLE_CTRL_O
Reg? = CLK_CTRL_1
Reg3 = PADC_DECI_RATE
Regd4 = DAC_RATIOMETRIC
Regh = DAC_GAIN

Regh = 4_20MA_EN

Reg? = DACCAP_EN

Reg8 = PULLUP_EN

Regf9 = VBRDG_CTRL
Regl0 = P_GAIN

Regll = P_INV

Regl? = T_GAIN

Regl? = T_INV

Regld = TEMP_MUX_CTRL
Regls = ITMP_CTRL
Reglé = OWI_RESERVED

[CLK_CTRL_O]
visible = False
Address{Hex) = 1E
Data = -,0G61
value = 41,0,1
start Bit = 0
Stop Bit =0

[PADC_DECI_RATE]
Visible = False
Address(Hex) = 1F
Data.= -,0,1
value = -1,0,1
Start Bit = 2
Stop Bit = 2

) 3

Fig 112: Configuration File - EEPROM Registers

e Tosdd a register into the EERPOM Config — Analog page, enter the Register Name in the
[EEPROM Registers] section as displayed in the above image.

e Add details of the register in a new section with the register name as the section name.
(eg: [CLK_CTRL_O0]) The various elements of the register section has been described

below

» VISIBLE — If set to ‘False’ the register will not be displayed on the GUI.
» ADDRESS — Denotes the address location in the EEPROM to which the particular
register corresponds to. This field takes Hexadecimal values
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» DATA - Denotes the string which will be displayed in the drop down menu which
appears in the Input Data column for particular register.

» VALUE — Denotes the actual value to be written into the EEPROM on selecting a
particular DATA from the Input Data Drop down. This field takes decimal values

» START/STOP BIT — Denotes the bit position of the particular register in the
EEPROM address

e To permanently remove a register from the GUI, delete the register name from the
[EEPROM Registers] section.

- .
| Operator Support.ini - Notepad - Elm

File Edit Format View Help & |

[RO EEPROM Registers - Default values]

1E 01

1F = 04 Ld
26 02

I

4

Fig 113: Restricted EEPROM Default Values

e The restricted EEPROM registers details are mentioned in the [RO EEPROM Registers -
Default Values] sectiont The Key names are the Register Addresses and the respective
values are their default values. Both field takes hexadecimal values.

3.2. ADC & DAC Calibratioh

This section of the configuration file contains the default values for the various ADC and DAC
calibration modes. To change the default values to be displayed on the GUI, make required
changes to this/sectionin the/ configuration file. The various sections of the ADC & DAC
Calibration configuration file have been explained below.
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- s — il IS — ™
| Operator Support... LI_IQQ w=h | Operator Support.i... @@Iﬂ
—

File Edit Format WView Help

[pac calibration - 3P]
Pointl = 3PTL

Point2 = 3PT2

FPoint3 = 3PT3|

Pointd = 3PT4

[3PT1]

Codel = "664"

Code?2 = "Fad"

Code3 = "2006"
voltagel = "0.5000"
voltagez = "1.5000"
voltage3 = "4.5000"
Currentl = "4.3000"
current2 = "12.0000"
Current3 = "20.0000"

[3pT2]

Codel 666"

Code2 2001

Code3 "4000"
voltagel "0.5200"
voltage2 "1.9000"
"4, 5000"
"4 0000"
"12. 8000"

voltage3
Ccurrentl
current2

< [

File Edit Format Wiew Help
[Dac Calibration - 4pP] -
Pointl = 4PT1 7
PoOint2 = 4PT2 —
Point3 = 4PT3

FPointd = 4PT4

[4PT1]

codel = "664"

Code2z = "FAOQ"

Code3 = "2008"

Coded = "39aA8"

voltagel = "0.5000"

voltage2 = "1.5000"

voltage3 = "2.5000"

voltaged = "4.5000"

currentl = "4.3500"

current? = "&.3000"

current3d = "12.0000°
currentd = "20.0000"7

[4pT2]
Codel
Code
Code3

Coded
voltag
voltag

el 1.
e 1.

2000"
aooo”

Fig 114: Configuration File — Default DAC Codes

e The default values for eachhADC Calibration'mode, to be filled into the DAC tables have
to be updated into the configuration file as displayed in the above image. The Voltage
values are in V. The current values,are in mA.

e For 2P — 2T mode, the DAC codes are taken from the [DAC Calibration — 3P] section. The
Codel and Code3 aré conSidered for the DAC Code calculation. Similarly for Voltage and
Current, the'first:and third values are considered.

o For 3P —nT\mode, the DAC Codes are taken from the [DAC Calibration — 3P] section and
all the 3 codesiare considered for the calculation.

e, For 4P — 4T mode, the DAC Codes are taken from the [DAC Calibration — 4P] section and
all the 4 codes are considered for the calculation.
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— — P Cam — Il
| Operator Support.i... E@Iﬂ J Operator Suppcmin...@ﬂg
S — o

File (Edit| Format View Help Fle Edt Format View Help

[DaC Code Calc Constants] [TC and NL Coefficients] s
PNORM (voltage) = 20 Coeffl = hD
PNORM (Current) = 30 coeffz = hl
DNORM = 16384 | | CDE-F-FE — hz ]
[coefficient calc Constants Coeff4 = h3
TNORM = 16384 Coeff5 = g0
PNORM = 16384 Coeffé = gl
DNORM = 16384 Coeff7 = g2
] Coeff8 = g3
£;$m2 3° ect] Coeff9 = no
Coeffl0 = nl
[Operator Mode] Coeffll = n2
Mode 1 = "3p-1T" Coeffl2 = n3
mggg g = ”§E-§$“| Coeff13 = mo (]
Mode 4 = "3p-4T" CoeTf14 SSNQ
Mode 5 = "4p-4T" Coeffls = m2
Coefflh = m3
« [, b « Tul

Fig 115: Configuration File — Coefficient Calculation

e The various ADC Calibration Maodes available in the GUI are getting loaded from the
[Operator Mode] section'in the configurationfile.

e To Add/Remove a particular calibration mode, make the corresponding changes to this
section by adding/removing the required modes.

e While Adding/Removing a “particular calibration mode, the related TC and NL
Coefficients also need tobe added or removed.

e The [Temp Select] seéction defines the maximum number of temperature points
available in the GUI. (The maximum number of points allowed is 4)

e The' [Coefficient Calc Constants] section defines the various constants used for the
coefficient calculation.
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ra — ™ e — 7
j Operator Supportini - N.. E@g j Operator Supportini - N... E@g

File Edit Format Wiew Help

File Edit Format | View | Help

[offset address]
Address(hex) = 10|
start bit = 0
Stop bit = 4

[Gain address]

[offset address]

Address(hex) = NA

start bit = (f v
Stop bit = 4

[Gain address]

Addr‘ezz(hex} = 1E Address(hex) = NA

start bit = 0 start bit = 0

Stop bit = 2 Stop bit = 2

A4 | k 4 |.m F

Fig 116: Configuration File — Gain and Offset Settings

e The Offset and Gain values to be used for the coefficient calculation is configured from
the above mentioned sections (image) of the configuration file.

e The offset and gain value to be used for the‘calculation are read from specific EEPROM
addresses (bit positions defined by Start.and Stop bits) which has been mentioned in the
configuration file as displayed in the above image.

e If either of the Addresses is mentioned.as ‘NA’, then the default values of offset and
gain will be considered@nd taken for calculation.

> Offset Default Value=0

> Gain Default Value=1
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3.3. Calibration Coefficients
[The Filter Coefficient] section is used to add the filter coefficients for respective cut-off
frequencies. The EEPROM addresses for each of the Coefficients are mentioned in a separate

section.
— —= T e

_| Operater Support.ini - N.. LI—IQH_E J Operator Supportini - N.. =ni=h
File Edit Format Wiew Help Fi . =

ile Edit Format View Help
[Filter Coefficient] " P
Fregl = &00 Hz )
Fregz = 700 Hz [Filter Coeff Address]
Freq3 = 800 Hz Coeffl = AD
Freqd = 900 Hz Coeff2 = Al
Freqd = 1000 Hz coeffF3 = AZ
Fregé = 1100 Hz Coeffd = RO
Freg? = 1200 Hz coeff5 = Bl
Freg8 = 1300 Hz o€ =
Freq9 = 1400 Hz Coeff6 =82
Fregl0 = 1500 Hz N
Fregll = 1600 Hz |=| [AQ]
Fregl2 = 1700 Hz o Name = A0
Fregl3 = 1800 Hz
Freqld — 1900 Hz Address (hex)
Fregls = 2000 Hz
Freql6 = 2100 Hz [al]
Fregl? = 2200 H=z Name = Al
Fregl® = 2300 Hz | Address (hex)
Fregl9 = 2400 Hz
Freg20 = 2500 Hz [A2]

Name = A2
600 HZ
ED - “4%00“ | Address (hex)
Al = "AAAL"
A2 = "2060" [B0]
B0 = "0BO1" ) Name = BO
Bl = 1602 Address (hex)
B2 = "0BO1

El
[700 Hzl & gaml = Bl
AD = 4000 -
Al = "Blga’ Address(hex)
A2 = "1ceg"
BO = "QE57" [B2] .
Bl = MICAF" Name = B2 El
B2 —ggfES7 I lMaddress(hex) = 1c -
Yl r « [

Fig 117: Configuration File — Filter Coefficients

e To change the value of the coefficients in any of the cut-off frequencies, edit the
corresponding values in the sections.
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| Operator Supportini - N... (sslo(=la{ e S
File Edit Format View Help
[TC and NL Coefficients] -
Coeffl = hO
Coeff2 = hl
coeff? = h2
Coeffd = h3
Coeff5 = gl
Coeffé = gl
Coeff7 = g2
Coeff8 = g3
Coeffa = no
CoefflD = nl
Coeffll = n2
Coeffl2 = n3
Coeffld = m0
Coeffld = ml
Coeffls = m2
Coeffle = m3
[hoO]
Mame = hi
Aaddress (hex)
[hi]
Name = hl
address (he
nd NL ficients required for the available calibration mode have to be

in th ction of the configuration file.

Address location for each of the coefficient can be added as displayed in the above
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