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A.l. Positive Detection rate

Error rate

Rate of reading and processing

__ ()

<$2500




d by a

focused and
>d by our camera system
with an aperture to help correct
most ambient light




band the
or of 3.

used through a 150

onvex lens in order to focus

the beam so that it has an appropriate

spot size of 50 microns




1\\; OPTICS THEORY — GAUSSIAN BEAM PROPAGATION

eThe beam waist and the Depth
of Focus can be solved for with
the following equations

eFinding the parameters in order
to get an ideal value is also
possible since the wavelength,
diameter, and focal length can be
constants




OPTICS THEORY — GALILEAN BEAM EXPANSION

eTo achieve the proper beam
diameter for target beam waist
and depth of focus, a beam
expander is used

eThe Galilean Beam Expander is
used with a convex and concave
lens to increase the diameter by
a factor of 3.

eThis telescopic methodology is
the same process for our camera




Shape of Lens Plano-Convex
Substrate NBK-7
Wavelength Range 350 nm — 700 nm
Lens Diameter 1”

Shape of Lens

Plano-Convex

Substrate

NBK-7 Uncoated

Wavelength Range

350 nm — 2000 nm

Lens Diameter

Laser: Procured from MOFD Team

Laser Type

17

Semiconductor

Wavelength

533 nm

Power Output

S50mW +

Power Source

Two Double A Batteries

Beam Diameter

~ 1 mm

Beam Divergence

Unknown







® Secondary
® Alert Interface (LEDs): Garin Ara

® Photodiode RC Filter: Garin Arabaci
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CONTROL SYSTEM



CPU Cores
CPU Speed

Memory

GPU
GPI10s

Communication
Protocols

ADC
PWM
USB3.0
Ethernet
Storage

Power Maximums

MISC

MSP430FR6989

1 core
16 MHz

2 KB

N/A
83 pins

UART, 12C, SPI

12-Bit
5 Channels
N/A
N/A
128 KB

3.3V/1.6mA
[0.005W]

Low Power Modes

ESP32

1 or 2 core
240 MHz

520 KB

N/A
36 pins

UART, 12C, 12S,
SPI

12-Bit
16 Channels
N/A
N/A
16 KB

3.3V/0.5A
[1.65W]

Bluetooth/Wi-Fi

Raspberry Pi Pico
(Secondary)

2 cores
133 MHz

264 KB

N/A
26 pins

UART, 12C, SPI

12-Bit
16 Channels
N/A
N/A

2 MB

5V/100mA [0.5W]

Wi-Fi Variant

Raspberry Pi
4B

4 cores
1.5 GHz

VideoCore VI
3D

1,2,0r4GB
28 pins

UART, 12C,
SPI

N/A
2 Channels
YES
YES
microSD

5V/3A [15W]

Bluetooth/Wi-
Fi

Jeston Nano
(Main)

4 cores
1.43 GHz

128 core
Maxwell

20r4GB
28 pins

UART, 12C, 12S,
SPI

N/A
2 Channels
YES
YES
microSD

5V/5A [25W]

Dedicated GPU,
Al



K STEPPER MOTOR FOR
1\@ AUTO-FOCUSING

® The desired resolution of movement for the

auto-focusing system was 0.1 mm minimum.

® Using a belt driven system, with the following

parameters we can achieve a resolution of
0.01Tmm.

®* NEMAT17 motor with 200 steps per

revolution (Srev)
* A4988 at 1/16 steps (fm)
* 2mm pitched belt (p)
® 16 tooth pulley (Nt)

ms2 (8
ms3 %
RESET (N
SLEEP (PP
—>STEP [ _Jagoir
—>DIR |

Allegro A4988
(Selected)

Min Motor Voltage

Continuous Current

Min Logic Voltage

Microsteps

Srev * fm

T1 DRV8825

Full, 1/2, 1/4, 1/8, 1/16,
1/32

TB6560AHQ

Full, 1/2, 1/4, 1/8, 1/16




Jetson GPU 5V/2A (10W) 5V /5A [2.5A per pin] '
| be

(25W) .
Jeston USB (IR CAM)  5V/0.77A From GPU power d voltage that can
(3.85W)
PICO 5V/2A 5V/100mA (0.5W) d via the VSYS pin at 5V.
PICO ADC 3.3V/2A Only for Reference e P?CO'S datasheet a Schottky diode
A4988 Logic 3to 5.5V /2A 3.3V/8mA (0.03W) reco ended.
A4988 Motor 12V/1A (12W)  12V/2A (24W)

® The same Schottky diode used internally to

Totals 26\W

SOW protect the VBUS pin will be used in this case.
Which is a 20V 1A Schottky.



EFUSES

Fault signal
TPS25200DRV

ouT
® The eFuse allows for precision current limiting and overvoltage

clamping

® |In this case, | made use of the TPS25200 from Tl which |
configured for exactly 2455.12mA max current limiting. This was
accomplished with the following value

® Rlim = 42.2K Ohm 1%

N
Simplified Schematic

¢ Cin = 0.1uF ceramic bypass

® Cout = 20uF (using 2 10uF in parallel) low ESR ceramic

Over Voltage Clamp

® 4 Operational Modes
¢ Undervoltage Lockout (UVLO)
® Overcurrent Protection (OCP)
¢ COvervoltage Clamp (OVC(C)
¢ Overvoltage Lockout (OVLO)
® Feature's fault signaling which will be routed to the PICO and is

UVLO(2.35V) OVLO(7.6V)

Vour Vs Vin Active-Low. This will trigger for Overcurrent or Overvoltage, or

Overtemperature situations.




Bias
— Voltage

Noise Filter

Specifications

Wavelength Range

Peak Wavelength

Responsivity (960 nm

Active Area

Rise Time (650 nm, R,=1kQ, 0V)
NEP (960 nm, 0 V)

Dark Current (10 mV
Capacitance (0 V,

Packag

Sensor Material

Reverse Current
Operating Temperature
Storage Temperature

A 320 - 1100 nm
960 nm
R(A) 0.60 A/W
1.21 mm*
400 ns (Typ.)
Hz 6.8x 10
2 pA (Max)
140 pF (Typ.)
TO-18
Si

-40 to 100 °C
-55 to 125 °C

PHOTODIODE é

®* THORLABS FD11A
® Reverse biased the diode with 3.3V from the
Pico
® RC Low Pass Noise Filter
® Cutoff Frequency of 1500Hz

Connects to pin ADC2 of the Pico
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POWER CONTROL

Two Types of Power Supply

* AC/DC Converter

* DC/DC Converter



¥
e

i, y B 1‘%‘ - "P‘\‘Lﬂ‘ " ol
I 118 ;-’LL
L] -] t'] |EJ
T 1ot =2 g I'{

& ' § ) e T :\;: ;.!“\ a

g: - b R cclibicklil s T = [ —
H_ U | ! ! 92
Q

AC/DC S L o2 | = T
Tl

» E" . g (:“\- ¢ fj ; L A
CONVERTER W j — !
’ * -F‘i.la.
T J. DAUK'
0e
)4
EL'.

LM5021 From Tl

RAU
g
i

Jreanns)

o U.
®* AC input range 100VAC to - L‘T
240 VAC = - n

T

IN
it
CC
Ef
=
Ec=
| L

> Y
v 9]

* DC output of 12V, 4A T ; '

T

=

[
[

LOONP
£

\

RFET

o~

pive

. SO

W
nmnu“

[ \
fradd L3 [}
Tt ha )
SR

RFBB




N

22nF  10uF 1uF 220nF
= ° am |
A7BnF  100F 100pF°, AhF - *. . ex
Ik I am a0 Rm & >
8.06k 100  100pF 820F 10UF i —
— — - — — - v
e o e ceman %F
634k 511k 75k B34k 475 .
e e ot MR ol R O @)
ot LR N DO ol o T
261k, 02 634k o 285 242
_E B R B R HN
301K €81k 301K 750 05 m. n O 8
. o 5320
* g o
& ®) o5 |2 I
e a 0 o=l 9 E vm
0O | I Z ° © 0
Ne ol |o § Q O % -
V150LASP 3 o2 O o %
IPPESR190CFD7XKSAL - &
O o &
o

o te=ef o

GBU4K-E3/45

ER SUPPLY PCB




BUCK DC/DC
CONVERTER
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® Initial Image
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Training Image
Data

Analyze Errors

Machine Learning
Algorithm
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l\) Overall Design Progress
1\) PROGRESS
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® Camera iss

® Resolution

® Framerate
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