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Sensor Pair : alog to Digital Converter

17 SerDataOut
16 SerDataln
Z_Diff

18 SerClk

11 ADC_OUT

Modifications

e Added more differential
amplifiers

e Added motor driver for .
testing

e Added voltage regulator to
supply a reliable +5v

e Added test points to easily
identify if there is data
being read

Voltage Regulator
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e Grounding planes are utilized to
isolate signals |
e Testing points are available for raw ' [

data values to be read RN 010 000 00 OO0 000000000000

e Capacitors are utilized to stabilize
input voltages to devices

e Resistor values were chosen
according to datasheet
specifications

e PCB will arrive by the end of next
week
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Arduino and ADC
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e Pseudo code for reading and measuring
values has been developed

o  Configure registers on the ADC et

o Start the conversion

o Read the digital value : Voo B oo
o Change channel and repeat for other 2 channels

e Potential Issues with timing

o Arduino clock speed is 62.5 ns
ADC can lose data after a few 100 ns

[7] CH7 (RW)
Convert on Channel 7
0 Disable Channel 7
1: Enable Channel 7

[6] CH6 (RW)
Convert on Channel 6

[5] CH5 (RW)
Convert on Channel 5
0 Dis e Channel 5
1 Enable Channel 5

[4] CH4 (RW)
Convert on Channel 4

0 Disable Channel 4
1 Enable Channel 4

[0] CHO (RW)
Convert on Channel 0
0: Disable Channel 0
1 Enable Channel 0

[1] CH1 (RW)
Convert on Channel 1
0: Disable Channel 1
1 Enable Channel 1

[2) CH2 (RW)
Convert on Channel 2

0: Disable Channel 2
1 Enable Channel 2

- [3] CH3 (RW)
Convert on Channel 3
0: Disable Channel 3
1 Enable Channel 3




Arduino and ADC

Stepper Motor code has been
completed

Simple 40 step rotation, with stops
to read values from accelerometers
Currently reads values and
develops PUFs, but not very
precise

= 0; x < stepsPerRevolution; x++)




Object Explorer > 3 x ‘ LAPTOP-SIC8D84C.P...currentsensor_data + X eIV (@ nkZ @I IERER))]
Connect~ ¥ *¥ (VS Column Name Data Type Allow Nulls

= @ LAPTOP-SICBDB4C (SQL Server 15.0.200Cff "% {14  int
= Databases model int
# I System Databases data numeric(18, 14)
¥ Database Snapshots

@ PUF DB
a a a S e i Database Diagrams
Tables

® System Tables

i ¥ FileTables

i ¥ External Tables

@ Graph Tables

# B dbo.accelerometer_data

e Schema has been redone a few e
# B8 dbo.gyroscope_data —]INSERT INTO currentsensor_data(model,
= BB dbo.magnetometer_data

times to work with Microsoft SQL VALUES

External Resources (111, 1.1234567890),

Synonyms

Programmability (111, 2.1234567890),
Server 20 1 9 Service Broker (111, 3.1234567890)

Storage

Security

e Two ways of data insertion ;

Review Data Type Mapping

0O O ne th rou g h b u | It | n Excel fu n Ctl on al Ity »Sjlece(r;tcart:gl;:l: how its data types map to those in the destination and how it handles

and SQL Server Management Studio - .
W—J estination

(SSMS) I\ ‘Sheetls’ 1 [dbo] feumentsensor_data]
o  Other through python script written that

reads file and creates query file e

e \Working on writing documentation o om0 r« O Ueoe s

to ensure usability for everyone

9 Data Double data numeric Use Global Use Global

To view conversion details, double-click the row that contains the column source type to be converted

On Error (global) Fail -
On Truncation (global) Fail v

Help < Back Einish >>| Cancel




Graphic User Interface(GUI)

e Ability to scale window and display
as many data points as in table

e (leaned up code and commented
out sections for readability

e Ability to find statistic was added

e Ready for testing of bigger data
sets and real data from our board




What needs to be Done

e PCB

o Populate the board

o Test the board
m \oltage regulator supplying 5V
m Components are working as

intended

m Motor driver is working

o Make revisions

o Test Arduino Code with fully populated

board

e Integrate all components and test
the overall product together

Database and GUI

(@)

Transfer compiled GUI and
database code files from personal
machine to a lab laptop

Ensure the system as a whole works
with real data from our circuit

Fix math function. Make sure math
function is accurate with small data
set before large sets are used

Help others get familiar with how to
use software and import data for
calibration



Testing Process

PUF Circuit Board

Get sensor pair
difference

Amplify it

L

Calibration Motors Setup

Code is ran to rotate
motors the exact
same way

PUF circuit board and
Arduino move and
rotate together the

exact same way

Arduino Mega

PUF circuit will do

its job

Get data into pins
from Sensor PUF

Power Motor and
PUF circuit

Using Arduino code
and excel, import
data into sheet

Format it to Database
constraints

Database

| Use one of two

methods to import
| data

Store raw data and
then importinto
calibrated data once
verified

Graphic User Inferface

Preform statistics to

| Display table data in find percentage of

error between
Sensors

clean way




Thank you for your time

Any Questions?



