1L ILLINOIS

URBANA-CHAMPAIGN

Secure Food Delivery Dropbox

Electrical & Computer Engineering

Team 64: Rohan Samudrala, Dhruva Dammanna, Taniah Napier

05/05/25



Problem

Growing Food Delivery Space
« 70% of College students order food delivery from places like (Doordash, Uber Eats, etc..)
(CPS Daily News, 2022)

Few Safeguards in place

* Food often gets
« Stolen by drivers or porch pirates
+ Cold

« Damaged u be r S

DOORDASH
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Our Solution

Secure dropbox

* Modified a locker with security and heating elements
» Easy for drivers to access
» User has constant information on status of their order

How it works

« Box connects through wifi to user on a website
User sends driver a one time code to drop off food
User controls heating through app

User uses 2 factor authentication to retrieve food
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Power Subsystem
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Power Subsystem Overview

e 12V AC to DC Wall Plug
« 12V upto 5A

o LM2596 12 V Power Source LDO Other
e 12V -4.7V upto 3A J6 3V3_Othed [—
« Buck Converter Noise 1747729 bV 2] | )2
* Only used as a step - GND 3 | | Conn_01x03
down for the AMS ig 1 Dlg\'}m e
e AMS1117-3.3 i ) __LDO ESP
« 4.7V -3.3V up to 800mA L7V 11
Buck Converter Input &V 21
. 2ofthese 1 for ESP 32 1 B e 3 [ | conn_o1x03
for everything else 17ed =
o Buck Converter Output
2
20+
1042 GND ATV 1l o J10
GND <] 2102 1717729
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Control Subsystem
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Control Subsystem Overview

ESP-32-S3-WROOM-1-N4R2

*  Wi-Fi
- 3.3V
* 4 MB Flash
+ GPIO
FTDI UART
+ ESP PROG

* Pull Up Resistors
« Debouncing Capacitors
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Control Subsystem Overview

Y Y

WiFi | ESP-32-83- | rp) ESP PROG
Phone WROOM-1 UART
Webserver Programmer

& €SPRESSIF \—/ L# F/

ESP32-S3-WROOM-1 G P I o

FRESRE (LS
RHHERAE E E
EI:EE

Lock,
Heater,
Temperature
, Weight,
RFID,
Keypad
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Authentication
Subsystem
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Authentication Subsystem Overview

3X4 Keypad
* Matrix scanning communication
+ Temp code for driver
+ Changeable master code for user
e RC522 RFID Scanner
« 3.3V
* Recognizes authorized tag
+ SPI Communication

3x4 Keypad
RFID Scanner (RC522) 9
GND 1 colz - 2
SCK_RFID rowl 3
MOSI 3 coll 4
MISD L J9 rowk 5 J3

SDA 5 Conn_01x07 col3 6 Con
RST 6 row3 7
3V3_0Other 7 row2 B
oS
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Box Mechanics
Subsystem
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Box Mechanics Subsystem Overview

e Solenoid lock

- 12V 12V
« Controlled by BJT (TIP 120)
* Inductor pulls a spring e
e 0-5kg Load cell
e 3.3V solquo{.g1 lock )5
* 5kg strain gauge 2l o 1717729
« HX711 analog to digital amplifier ]
R6
2.2k O j11 Load Cell
solenojd— B Q2 Conn_01x04
e NPN — 4 N0
= T3 oouf
15 - cex
LAt 3V3_0Other
GND
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Heating Subsystem
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Heating Subsystem Overview

e DS18B20 Temperature Sensor
« 3.3V
*  One Wire Communication
e Polyimide Heater
e 12V
« Controlled by BJT (TIP 120)

12y
u7
ps1sgotemprature Sensor (DS18B20)
[ o Polymide Heater
1 3
477 GNDG'VDD L—1 o1 17
- 2107 1 2
GND ~ | 3V3_Other _I 1717729
terng. RO
heater 1782 U
R7 | eater i/0 : a4
Hark — NPN
(%)
GND
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User Interface
Subsystem
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User Interface Subsystem Overview

Secure Food Delivery

Box Secure Food Delivery

Box

Lock Status:
Lock Status: Unlocked

Unlock
Lock

Temperature Sensor

Temperature Sensor
Current Temperature: 24.63°C

Current Temperature: 24.00°C

Weight Sensor

Weight Sensor

Food Present:

Food Present: Yes
Temporary Code

9197 (one-time use) Temporary Code

Change Master Passcode 4333 (one-time use)

I e e

Set Passcode

Heater Control

Heater Control
Turn On Heater

Turn Off Heater
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Design Process
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Block Diagram

Original Design New Design

Power System User Interface

: Key:
Key: Power System User Interface @
AC/DC converter Wall outlet Power @— ~ /
/ |
/ 12v T
P HTTP

Power —— & .
AMS1117-3.3

/ 12v
wie | [N > 'BMZI(S?IGZD;:/%(; 47v| linear reg (4.7- 3.3V HTTP
> y 'AP63205 buck AP2112 linear - s Protocol 12V MERR S 3.3) '
Protocol 120 (12-5v) - reg (5-3.3) o /
/ 7/ R 0 SP32-S3-WROOM-1
- _ - ,-ONIOFF Microcontroller
/oNioFF T = — ___|yESP32-53-WROOM Heating,/ e
Heatin 7 Microcontroller
9y Polymide Heater) i | ool Evsom
32 gauge P / .3V |
NichrogmegCoils 4 Control System 12V One Wire 33V
sl \ Y ONIOFF <hy
12V One Wire ONIOFF 5v \ DS18B20 Temp \ | | | Matrix Scanning
DS18820 Temp UART Matrix Scanning SENS0E; ]B Mechani
sensor ‘ e S IC Authentication
Digital
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Analog Au:hz‘::auon \____|,( Solenoid 0-5ka F;i?éz COM-1622
A R503 necriace Lock Load Cell 3x4 Keypad
Adafruit Fingerprint COM-1622
N lock-style
o sensor Keypad
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Original PCB and Schematic
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Final PCB I
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Final Schematic
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R p—————
w3 133 v afy g x0o BL Txd
Rxpo P& Rxd GND RFID Scanner (MFRC522)
l047 b2 szifnrm LCLUV I
018 ftd—>C' SCK_RFID |
=USE_D- h? MOSI 3 [
=uspD+ L0 iSO P N PL]
1021 3 SDA__ 5| | Conn_01x07
z[l03s £ RST 6|
&| 1036 % EN 1 3V3_Other 7
2| 1037 % v o[
1038 B FTEET ]
g 1039 B2 ) |y e
j11  Lowd Cell 1010 1040 B2 oo s [ 0T
Conn_01x0% 1011 1041 P g 3xh Keypad
4 b 2520101 1042 B2 (3,1
3 Fuf solenoid 24} 5,5 1045 B cal2
S sck heater i/02f 5, 1046 & vowl
11 3v3 other ZISSTOJ 1015 = 1047 B2 calt
M50 9fipqg 2 1043 B2 LDO Other rowt 3
_17 3V3_Othe cald Cann_01x09
w7v 3| |12 row3
0 3| | conn_nixaz Tow2
GND \
112 Micro USB LDO ESP
Cann 01435 Pin Buck Canverter Input )1 12y
— ; -
2 7 s . 31| conn_0ixe3
o ————~ L
I s 1717729
T s i Buck Converter Output Lock
T —— e B
ag-——— {5 oD === Llhi 0 solarfoig) lock | (o
- GND ——21o2 1717729 AL S

u7
ps1gpAemprature Senaar (DSLBR20)
Emp

Polymide Hester

I:‘ Hoi 7

2

o2

1717729

| 3V3_Dther

ELECTRICAL & COMPUTER ENGINEERING

f;k 12 V Pawer Saurce
heater i/0 J6
NBN 1717729
2042 D
S Fa

GRAINGER ENGINEERING



Requirements and
Verification
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Power System Verification

Requirements

Verification

e Buck convertor outputs 4.7V 1. The DC to DC buck converter | 1. Measure the voltage across the

* Linear regulator outputs 3.3V
 AC to DC converter outputs 12V

Output of AC to DC converter

+012.001 2

\A uto 100V VDC

[“Range " Aperture’ Auto Zero 'u:z ncvncl """”"’1

Auto WPLC  Off On 10M Aut

ELECTRICAL & COMPUTER ENGINEERING

~ Output of the Buck Converter

output a 4.7V output

must take a 12V input and output of the DC to DC buck

converter using a multimeter and
verify that it is 4.7 Volts.

2. The AMS 1117-3.3 linear 2. Measure the voltage across the
regulator must take a 4.7V AMS 1117-3.3 Vout pin and GND
input and output a 3.3V pin using a multimeter and verify that

output when being powered | it is 3.3 Volts.
by the barrel jack connector

"DC Voltage Auto Trigge:

+04.712 79

Range ‘ Auto Zer: Input Z  DCV Ratio
Auto off ﬁ 10M Auto  Off On

Output of the Linear regulator
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Control System Verification

e All inputs are recognized by ESP Sl it Temperature:
e K d or Key Pressed. Temperature:
eypa P esses Key Pressed:
e RFID tag Key Pressed: Temperature:
Key Pressed: Temperature:
e Correct sequences unlock Koy Presces:

Temperature:
Temperature:
Temperature:
Temperature:

e Heater toggle Key Pressed:
d:
e« ESP can be programmed ey Cresee

Key Pressed:
Card UID: DE AD BE EF Key Pressed:
Correct RFID - Waiting for 2FA

= O N VT O N U W
el Ll L i band Lo d Db Ul (e

Key Pressed:
Key Pressed:

Invalid code
Key Pressed: 3 Heater ON
Key Pressed: 4 Heater OFF
5
6

H O® WO NOUVTHA WNPR

Card UID: BA AD F© eD

Incorrect RFID - UID Not Accepted

Key Pressed:

Key Pressed:

Key Pressed: #
Tempcode Unlocked

Card UID: DE AD FA CE
Incorrect RFID - UID Not Accepted 9
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Heater Safety

» Heater turns off above 32°C (90°F)

* Heater will not turn on again until below 31°C

Temperature Readings Over Time

Requirements Verification
The heater will la. Turn the heater on
turn off within using the enable heater

30 seconds after
the temperature
inside the box is
32 degrees
Celsius (90F) or
more and will
not be allowed
to be turned on
until the
temperature is
31 degrees
Celsius

button on the website

1b. Wait for the
temperature sensor
reading on the website to
be 32 degrees Celsius or
more.

Ic. Once it is 32 degrees
Celsius or more, check
that the heater enable
button is off and verify by
viewing the heater directly
1d. Try to turn the heater
on when the temperature
is over 31 degrees Celsius
and verify that it does not
turn on until it is below 31
degrees Celsius

33

32

I e e
o
‘o 30 -
1
2
o
8 29
£
K}

28

- Heater ON

Temperature (°C)
—-=-=- Heater Threshold (31°C)
26 T T T
& & &
O \e) O
Q Q Q
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Time
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Load Cell Verification

 Load Cell Should Detect Weight of 40 Grams or More Within 20 Seconds

Load Cell Output

50 4

40 tmmmmm e e e
[
S 30 4 —8— Load Cell Output (g)
g === Food Threshold (40g)
= Food Present
'g 20 -
=

10 1

0 4

50 100 150 200
Time (seconds)
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onclusions
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Conclusion BOX

Lock Status:

Unlock

Challenges

* Inconsistent inputs Temperature Sensor

* Shipping and Construction time constraints Current Temperature: 26.12°C
* Programming the ESP .
Weight Sensor
Ta ke away S Food Present: '
* |terative problem solving Temporary Code
+ PCB design and construction 8391 (one-time use)

* Embedded Programming Change Master Passcode

Next Steps
* Neater Presentation
* Add insulation
» Digital display for authentication Heater Control

Turn On Heater
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https://docs.google.com/file/d/1OP_iUu9y-yvkgrqREOhkGPW2jGz5zQBj/preview

Questions



