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Summary Report

Technology is the base of our future. We are surrounded by technology everywhere we
go, making it important to go back to the earlier forms of technology. Using technology, we can
learn how our present and future had started, which is why we chose to disassemble and analyze
a laptop from about 16 years ago. We disassembled the Dell XPS M1530, known to the public
since November 27, 2007.

Of course, technology has greatly changed and advanced over the years, yet it still made
us wonder, “Is the technology really that different? How similar is it? What components used in
this laptop are used nowadays?” To answer these questions, we started disassembling and
researching.

Disassembling was not an easy task, as many components were strongly glued and
screwed in, but eventually we were able to do it as a team. In the end, we were able to find
eleven components, and were eager to learn about the components and how they help with our
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daily life. First, a computer generally goes through six steps to function and in this report, we
will discuss further details of it.

Throughout the process of this online challenge, our team was able to gain a lot of
knowledge and experience, from how to disassemble a computer, and to what each component in
a computer does. It wasn’t the easiest task, as the computer is very big, and holds a lot of
information, but as a team, we were able to do it. Not only did we learn how computers work,
but also that not many people actually post online how a computer works/processes actions. Due
to that, we had some difficulties finding information, but we are glad now that we know the basic
workings, and hope it’ll help us later in life.

As we explored some of the components, we discovered that most computers utilize a
basic type of code called binary code, which is a two-number system that uses the numbers zero
and one. These numbers are used in combinations to represent numbers, letters, or other types of
information.

Besides that, we also learned some other stuff, which you would discover in this report.
We hope that our discoveries would fascinate you as much as it fascinated us.
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Our Process

( Safety/Caution Procedure )

Take apart components/Disassembly

( Keyboard ) (Li-on Battery) ( Touchpad ) ( Monitor )
( CD Drive ) ( Speaker ) ( Touch Bar ) (Switchboard)

C Switch Sensor Circuit Board ) ( Motherboard ) ( Fingerprint Scanner )

l
\< Analyze the components

( Research each individual component )

( Categorize )

/\

( Deep research ) ( Deeper analysis )
( Final Analysis )
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Safety Procedure

To ensure that no harm or injury would be caused from disassembling, we first

followed the safety procedure by providing ourselves face masks, cleaning tools,

goggles, screwdrivers, and flatheads that fit the size of the screws.
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Disassembly Procedure

Starting Photos
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Step Number

Description

Photo

1

Took off part of the back
cover and battery that were
attached with different
types of screws.

Took off part of the
keyboard cover by prying
off the top cover with a
flathead.
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Removed monitor from the
rest of the components by
breaking the connecting
part to the rest of the
device.

Removed keyboard
shortcut by breaking off the
connecting sides that held it
together.

Reverse Engineering Online Challenge: 3383A
9




Removed keyboard by
removing screws prying it
off using a flathead.

Removed cover by
removing the screws and
unbending the metal.
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Peeled off the black
stickers to reveal the
motherboard.

Removed CD Player by
going through multiple
layers of removing the
SCTews.
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Removed the cooling
system by removing the
screws to disconnect the
cooling system and
motherboard.

10

Removed motherboard and
a few other components by
removing screws and metal
parts.

Reverse Engineering Online Challenge: 3383A
12




Parts Chart

1- CD Player 2- Fingerprint 3- Keyboard 4- Touch Bar
Scanner
5- Li-on Battery 6- Monitor 7- Motherboard 7- Express Card

(Part of
Motherboard)

8- Speaker

9- Switchboard

10- Switch Sensor
Circuit Board

11- Touchpad
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Pie Chart

This is the pie chart of the components we have found. Step numbers refer to 6 steps from
summary. “Etc” is anything that doesn’t categorize in the 6 steps from the summary (ex. storage).

Step 1
17.5%

Etc (ex. storage)
35.1%

Step 2
13.4%

Step 3
4.1%

4.1% Step 4
21.6%
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Components
1. CD Drive

Brief Information Step # of 6 steps from Researcher (Team member
Summary (If not, what that researched on
else?) component)

The CD player, also called the 4 Eunice Lee

CD drive, is capable of

reading the contents in a CD.

e A CD is a short term meaning compact disc.

e A CD is crafted out of a type of plastic called
polycarbonate plastic and has a reflective metallic
layer.

e Different CDs play different contents. Some
CDs are wused for playing music, videos,
documentaries, movies, photos, writing, and storing
data.

e Although their contents all differ, they all play
an audio, video, or any other type of digital data.

e The eject button on the touchbar ejects
the CD drive out of the computer, in
which it is stored.

e A CD player has three major
components— the drive motor, the
laser and lens system, and a tracking

mechanism.
e The drive motor spins the disc in the CD
player. It is controlled to spin it at a speed from

AT
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between 200 to 500 rpm (revolutions per minute), depending on which track it is reading.
The laser and lens system reads the reflected light on a CD by pointing a laser on it.

The tracking mechanism moves the laser so that it can follow the spiral track of the CD.
A CD has some non-reflective areas and other areas are reflective.

In binary code (a code using
the numbers 0 and 1), the
non-reflective areas represent
the number O while the
reflective spaces represent 1.
A sensor reads the

non-reflective and reflective
arcas and converts them into
0 and 1, creating an audio,
video, or any other type of
data.
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2. Fingerprint Scanner

Step # of 6 steps from Researcher (Team member
Brief Information Summary (If not, what that researched on
else?) component)
Fingerprints are identified by 1 Megan Chung
fingerprint scanners for
security reasons.
Finger

e The Dell XPS
M1530 most
likely uses the
optical scanner
instead of the
capacitive
fingerprint
scanner.

e Optical scanners

Ridge

Prism
Prism and Finger

C/ \ contact point

Light Source

(ex. LED) Image Sensor

(Ex. CCD or CMOS)

use digital photos
taken using bright
lights.

How a fingerprint scanner works model
(Prism is the fingerprint scanner surface)

e A digital image is created using a light-sensitive microchip. Ridges on our fingers are
read by the microchip, and transform it to a code made of 1°s and 0’s.
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3. Keyboard

Function Step # of 6 steps from Researcher (Team member
Summary (If not, what that researched on
else?) component)

What it includes: Its own 1 Hailey Chung

processor and circuitry that
carries information from the
processor (Like a mini
computer).

How it works:

e Key matrix is a grid of circuits under keys.

e All keyboards except capacitive models have each circuit broken at a point below each
key.

e When a key is pressed, it presses the switch, completing the circuit and allowing tiny
current to flow.
Mechanical action of the switch vibrates (bounce) and processor filters out.
If pressed and hold the key, the
processor recognizes the
equivalent of pressing the key
repeatedly.

e When the processor finds the
circuit closed, it compares the
location of the circuit on the
key matrix to a character map
called ROM (Read-Only
Memory).

e Character map: Comparison
chart/Lookup table.

e Tells processor position of
each key in matrix and each
keystroke/combination of
keystroke represents.

e Example: Character map lets
the processor know that
pressing a key by itself shows a small letter “a”.
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e Shift and press together shows capital “A”.

Capacitive switches:

e Non-mechanical because they do not physically complete circuits like most keyboard

technologies.

e Instead current
flows constantly
through all parts
of the key matrix.

e FEach key is spring
loaded and a tiny
plate to the
bottom of it.

e When a key is
pressed, its plate
moves closer.

The amount of current flowing through the matrix changes.
Processor detects change and interprets the key press for location.
Capacitive switch keyboards are expensive, but they have longer life than any other

keyboards.

e Don’t have problems with bounce since two surfaces never come into contact.

(o] [ofsfofof [ofololo] ‘slofalol [sfolo]

!ll Izlals IlII-I-llI 1-] ||||_u|-.l-
I_F_I j.: 1 ]
Raw key codes
Virtual key
Key-map resource codes Keyboard layout
(KMAP) ' resource (KCHR)

Key-down events with
character codes '<1l:

SILKey can monitor
and alter key-down
events in the queue

Characters in
user’s document




4. Touch Bar

Function Step # of 6 steps from Researcher (Team member
Summary (If not, what that researched on
else?) component)

The function of the keyboard 1 Eunice Lee

shortcut, also known as the
touch bar, is used to offer people
quick access on the laptop to
people.

e The Touch
Bar is  wusually
located above the
keyboard and under
the monitor.

e The buttons
on the keyboard
shortcut includes:

The power button to power the laptop on or off.

The home button to return you to the main page/the homepage of a program.
The eject button to “eject” the disk tray, or the CD player out of the laptop.
A button for playing the previous track or rewinding.

The stop button to “stop” a video or a recorded audio.

A button for playing/ pausing something recorded or a video.

A button to play the next track or fast forwarding button.

The mute button to silence the volume completely.

A button to decrease the volume by one.

A button to make the volume increase by one.

*Note* The stop button and the play/pause button both involve pausing a video or a
recorded audio, but they are also different because the stop button is used to stop
something, then, it restarts the video/audio from the beginning, but the play/pause button
is used to pause something, but it stays at the section where you left off when you play it
again.
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5. Li-on Battery

for the system to start. It
charges the laptop by
converting the chemical
energy and changing it into
electricity.

Function Step # of 6 steps from Researcher (Team member
Summary (If not, what that researched on
else?) component)

The Li-on Battery is the key Battery Lauren Kim

e Some of the most
commonly used Li-ion batteries
are in laptops and devices.

e [t is one of the most
energetic rechargeable batteries
available.

e [t is made of lithium and carbon, lots of energy is stored in the atomic bonds.
e There is high density in the lithium-ion batteries.

o A
battery works
LITHIUM'ION BATTERY by converting
chemical
DISCHARGE CHARGE energy and
converting it
ST ELECTROLYTE into electricity.
SEPARATOR ANODE (4 SEPARATOR ANODE D) Y
CATHODE (+) COPPER CURRENT CATHODE (+) l COPPER CURRENT
ALUMINIUM CURRENT SO ALUMINIUM CURRENT COLLECTOR
COLLECTOR COLLECTOR

ELECTRON

<

ELECTRON

LITHIUM ION
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In the electrochemical cells, it consists of two types of electrodes, the anode and cathode.
When these two electrodes are connected by a circuit, they eventually allow the negative
anode to move into the cathode (this is the movement of the electrolytes) the cathode, the
positive atom, travels through to the anode.

The cathode and anode balances the battery energy, making electricity.

Heat increases the pace of the movements of the cathode and anode, which make the
battery lose its battery life faster.

C
A
1
H
o
D
E

LITHIUM COBALT OXIDE
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6. Monitor

Function Step # of 6 steps from Researcher (Team member
Summary (If not, what that researched on
else?) component)

The main use of a monitor is 6 Kayden Fann

to display images, text,
videos, and information.

e The monitor is generated from the computer
using the computer’s video card.
It is referred to as the main output device.
There are multiple different kinds of monitors.
The one being used on our Dell laptop is a flat
panel monitor.
Flat Panel Monitor:
It is more portable and takes up less room.
It uses less energy than CRT monitors.
The monitor does not produce hazardous
radiation.
e Makes this monitor more efficient.
What it includes:
LIQUID CRYSTAL DISPLAY e The display is composed of many
different parts.
e A liquid crystal material to show as a
reflective display.

Electrodes , Color filter
Liquid crystal _ 4

Polarizing ..
~ filter e Glass substrates close to liquid

crystal.
';;%':Ee e Other transparent electrodes (ITO)

are used in smaller regions where light can

Displ )
sJiE;Ei be selectively blocked.
Polarizing
filter
e Many different color filters which
5 make colors on the monitor screen show.

Electrodes -

e Thin film transistors on the glass.
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7. Motherboard

e A circuit board

e In order for the computer to be able to
function, the motherboard is needed.

e Most times, fiber glass and copper is utilized to make the motherboard.

e Connects multiple components together so the components can communicate to work in
an orderly manner.

e 12 components make up the motherboard:

IKey Components of a Motherboard

and keyboard input/output CMOS battery

connectors (BIOS)
system

Cooling fans Front panel
connectors

Universal
serial bus Storage
(USB) devices
Adapter cards

RAM memory and expansion
slots

Power
connector

24



Basic Information

Step # of 6 steps from
Summary (If not, what
else?)

Researcher (Team member
that researched on

component)

RAM, an acronym for
random access memory,
stores information that the
CPU can access for a
temporary amount of time
(information is gone after the
computer turns off).

Megan Chung

01010111110101010101001
010101000001010TT111111

00000010100101000001010
10100000111001001011010
10100101010100101010101
01010010101000001110001

10001010101010101010101
00011010010000000110010
11000010100101001110000

Capacitor

Transistor

Model of how a RAM works

e Utilizing RAM Slots, the RAM and the motherboard

are connected together.

e This computer uses a specific type of RAM called
DRAM (dynamic random access memory).
e [t utilizes a transistor along with a capacitor, and they

make a memory cell.

e FEach memory cell is data.
e Utilizing the binary code, the capacitor is able to
contain information, and the capacitor is read/changed by the

control circuitry.

e The transistor controls the control circuitry.
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Pin Number

S~ 0N

Function

Step # of 6 steps from
Summary (If not, what
else?)

Researcher (Team member
that researched on
component)

Universal serial bus, also
known as the USB, is a
connector between the
computer and other devices,
to transfer information or
power.

Connector

Megan Chung, Hailey Chung

Red
White

Green
Black

Cable Colour

Function

VBUS (5 VO'tS)

D-
D+
Ground

e They also host controllers like a computer

PC or phones.

e They connect bordered devices like cameras,
mice, keyboards, printers, scanners, media
devices, hard drives, and flash drives.

e A USBisable
to do it using two wires
that transfer data and
power.

e They also use
the help of metal strips.

e They are two
systems, which work
on communication
between devices.
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Function

Step # of 6 steps from
Summary (If not, what
else?)

Researcher (Team member
that researched on
component)

CPU is an acronym for
central processing unit. It is
the brain of the computer.

2,4

Megan Chung

Control Unit

|

ALU

Model of how a CPU works

e The
CPU is made
of layers, the
chip, the
circuit, logic
gate, and
transistors.

e [Executes instructions.
e The CPU gets instructed by the
instructions on what to do.
e Control unit decodes instructions.
e Decoded information/instruction
transferred to ALU. In ALU, the instructions

happen.
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Basic Information Step # of 6 steps from Researcher (Team member
Summary (If not, what that researched on
else?) component)
Acronym for Basic 2 Megan Chung
Input/Output system.
e Microprocessor
e Firmware
e Islike the
“confirmer” of the
computer.
e Has 4 functions:
1 2 3 4
POST, an acronym | Detecting the OS, it | Software/drivers are | Sets up the CMOS,
for Power-on |is also a bootstrap | detected by the | acronym for
self-test. POST is [ loader. BIOS  (specifically | complementary
when the computer’s the software/drivers | metal-oxide
hardware is tested, that the OS will [ semiconductor.
prior to the OS being interface  after it | Thanks to that action,
loaded. activates). hardware/system
settings can  be
changed by users.
The CMOS is a

memory of the BIOS’
that is non-volatile.

programmable read-only memory.

placed correctly, and works.
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Basic Information

Step # of 6 steps from
Summary (If not, what
else?)

Researcher (Team member
that researched on
component)

It enables the laptop to
receive data from the laptop.

Megan Chung

e Function: Enables the laptop to receive data from the laptop.

e There are several types of keyboard/mouse connectors. One of them includes the USB.
Details about the USB (which is a keyboard/mouse connector) are on page 26.

e Please go to page 26 for information on the keyboard/mouse connector, and the USB.

Basic Information

Step # of 6 steps from
Summary (If not, what
else?)

Researcher (Team member
that researched on
component)

Multiple chips in a set.

Enhancer

Megan Chung

e In the past, when chipsets weren’t existing,
chips would be randomly placed on the
motherboard, which led to issues.

e So, chips are now gathered into a set.

e Multiple chips were gathered into a fewer

number of chips, and those chips condensed are

in a chipset.
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Basic Information Step # of 6 steps from Researcher (Team member

Summary (If not, what that researched on
else?) component)
The cooling system moves Enhancer Kayden Fann

heat from the engine.

Serves three main important functions:
e 1. Removes excess heat from the
engine.
e 2. Maintains the engine operating
temperature to have it work most
efficiently.
e 3. Brings the engine to the right
operating temperature.
Composed of six main parts
e The engine
A radiator
A water pump
A cooling fan
Hoses
o Thermostat
What the process does:
Heat is transferred to the coolant through the engine by the water pump.
Hoses carry a hot coolant to the radiator.
Heat is transferred to air that is pulled past the engine.
coolant is carried back to the water pump.
Heating up process:
The engine can get cold and the engine operates differently.
The engine is designed to warm up quickly.
When the engine reaches the right temperature (operating temperature) the engine needs
to be maintained at the temperature.
The thermostat is used to read the proper temperature.
Without the thermostat, the engine would lose heat.
The thermostat adjusts flows to the radiator to maintain a stable temperature.
When the engine becomes too hot , the engine becomes completely dependent on the
radiator to make the temperature stable.

Reverse Engineering Online Challenge: 3383A
30




Basic Information

Step # of 6 steps from
Summary (If not, what
else?)

Researcher (Team member
that researched on
component)

The BIOS firmware is
activated by the CMOS
battery.

Battery

Megan Chung

e Computer’s clock
e Lithium battery

e Please look at page 21 for further details on how a

lithium battery works
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Basic Information Step # of 6 steps from Researcher (Team member

Summary (If not, what that researched on

else?) component)
Adapter cards and expansion 4 Hailey Chung, Lauren Kim,
slots are like partners. The and Megan Chung

functionality of the computer
is enhanced by the adapter
card, and the expansion slot
allows that to happen
(connects adapter and the
motherboard).

Adapter Cards (PCI Express Card)

e PCI slots are an integral part of computor’s architecture that
people take for granted.

e PCI has functional ways to connect sound, video, and network
cards to a motherboard.

e However, PCI has a shortcoming.

® As processors, video cards, sound cards, and networks got
faster/powerful, PCI stayed the same.

e Fixed width of 32 bits and handles 5 devices at time.

e Newer 64
bit PCI-X
bus
provides
much
more
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bandwidth, but greater width compounds some of PCI’s other problems.
e PCI Express is a new protocol that eliminates lots of shortcomings, more bandwidth, and
is compatible
with existing
operating
systems.

High-Speed Serial
Connection

e Data moved
into serial
connections.

e Computers
separated
data into
packets and
then moved
packets from
one place to
another.

e Connections
are reliable,
but slow.

e That’s why

manufacturers used parallel connections to send many pieces of data simultaneously.

e Parallel connection does have problems though because as speeds get higher and higher
(Example: Wires can interfere electromagnetically) so the pendulum swings back toward
highly-optimized serial connections. Improvements in hardware and the process of
dividing, labeling, and reassembling packets have led to faster serial connections like
USB 2.0 and FireWire.

e PCI Express is serial connections operating more like a network than a bus. Instead of
buses that handle data from multiple sources, PCle has a switch that controls few
point-to-point serial connections.

e The connections fan out from the switch, leading to devices where data needs to go.

e Every device has its own dedicated connection, so devices no longer share bandwidth like
a normal bus.

o When the computer starts, PCle determines what devices are plugged in the motherboard.

e Identify links between devices creating a map of traffic will go/negotiate width of each
link.

e Identification of device and connection is the same protocol PCI uses.

e PCle doesn’t require any changes to software operating systems.

e Lane of PCI express connection contains two pairs of wires: one to send and one to
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receive.
e Packets of data move across lanes at rate one bit per cycle.
e AxI1: Smallest PCle connection, one lane with four wires, and carries one bit per cycle in

every direction.
e Ax2: Contains eight wires and transmits two bits at once.
e Ax4: Contains four bits.
e Others are x12, 1x16, and x32.

e 32-bit PCI has a maximum speed of 33 MHz and allows
maximum 133 MB of data to pass through the bus per second.

e 064-bit PCI-X has twice the bus width of PCI.

e Different PCI-X allow different rates of data transfer from 512
Mb to 1 GB data per second.

e Single PCI Express lanes can handle 200 MB of traffic in every
direction per second.

o Ax16 PCle connectors can move 6.4 GB data per second in
each direction.

e At these speeds, ax1 connection can handle gigabit Ethernet
connection. It can also handle audio and storage applications as well.

e Ax16 connections can be handled easily by the powerful
graphics adapters.

e Expansion Slots

e How an expansion slot works:

e Expansion buses utilized.

e Data sent through the bus.

e [fthe bus is wide, then a larger amount of data can be sent.

e Old
computers use the
parallel bus, while

more modern CBUS
models use the G
serial bus. In the serial bus, the bus’s
width doesn’t determine the amount GND
of information able to be transferred. MHL-
The sound card is another type of adapter sl
card. e
o The sound card sends and receives
audio data on a computer based

system.

e Translates the data and code that the
computer uses to analog the sound
which the user can hear through the speakers, headphone etc.

Micro-USB HDMI

e Sound card is embedded into the motherboard.
e This card’s memory is connected to the motherboard using ports.
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Basic Information

Step # of 6 steps from
Summary (If not, what
else?)

Researcher (Team member
that researched on
component)

This storage system uses
matters for performance, such
as power usage and reliability

Lauren Kim

e This type of HDD, which according to dell.com calls it as a traditional storage device,
“uses mechanical platters and a moving read/write head to access data”.
e [t keeps all the operating, application files, images, music files, video files, and

documents.

e HDD are electric storage devices that “use magnetic storage on a series of physical
platters to store and retrieve digital data”.

e Compared to the

Hard disk drive (HDD)

SSD, it has higher storage
power, but slower read and
write speeds.

3.5" Serial-ATA (SATA) mostly used
in desktops and all-in-ones

e Inside the HDD, it
contains moving components
in the drive. The size usually
varies from 3.5inch and 2.5
forms. The 3.5 is usually
used in desktops and 2.5 is
used in laptops.

Form- _
factor » 2.5" Serial-ATA (SATA) mostly used
in laptops
Read/Write] « Slower
speed
Energy
, * Uses more energy
efficiency
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Basic Information

Step # of 6 steps from
Summary (If not, what
else?)

Researcher (Team member
that researched on
component)

Gives electricity.

Connector

Megan Chung

Please look at page 26 for an explanation on how it works (USB).

Basic Information

Step # of 6 steps from
Summary (If not, what
else?)

Researcher (Team member
that researched on
component)

LED, power/reset button, and
internal speaker are joined
together by the front panel
connectors.

Connector

Megan Chung

e The front panel connector has ports where cables can get plugged in.
e A type of cable they use is the USB3.

e Please look at page 26 for an explanation on its function.
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8. Speaker

Basic Information Step # of 6 steps from Researcher (Team member
Summary (If not, what that researched on
else?) component)

The speaker helps the 4 Hailey Chung

computer produce sound.

HOW DO SPEAKERS WORK?

e Converts gathered electrical energy into mechanical energy.
e When air is compressed by mechanical energy, motion is converted into sound pressure
level/sound energy. (SPL)

2@+ Nodgge erorrVoumeg  fate
Qow: Curment £low: Presure
1+ 2+ 1+ 2
| J—_ . . . o
Anplifer @ Co yhamic Dapnlogm Kynahic Acoveic Lood
e | 1- G 2- 1- 2-
EM force Newlonion fore

e In speaker system, electrical current goes to the system's voice coil.
e Makes electrical field that’s associated with magnetic field found in speaker.
e Similar charges repel and opposite charge be found in production of sound in audio
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system.

e When audio signals travel through a voice coil, musical waveforms rise and fall.

Gives cone-like structure.
From switching motion, pressure wave are in air = Sound.

Essential when the repelling and attraction of voice coil with permanent magnet.
Produces the back and forth motion of the voice coil.

HOW DO SPEAKERS PRODUCE SOUND?

Step Number

Details

1

After you power the sound system from zero, output
voltage serves as a representation of the initial music
waveform.

Generated electrical current passes through the sound
system’s voice coil by bouncing alternating between
negative and positive sides.

Result: Magnetic field is produced and surrounds
voice coil. Very similar to the magnetic found in the
speaker frame.

Diaphragm/Cone proceeds by moving forward=air
pressure.

Air pressure produces audio that people hear as
sound.

Electrical signal voltage towards the upper sine wave
of the musical signal changes to a bugger electrical
current. It also allows an increase in the magnetic
field strength of the voice coil.

Increase allows cone to project bigger.
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After the signal flows to the highest output,it declines.
Electrical current declines bringing diaphragm close
to initial off position at zero voltage.

Signal reaches zero position or zero voltage crossover
threshold and diaphragm returns where it began.

Signal starts in reverse and changes into negative
voltage.

During changes, electrical current goes from the
negative area of the voice coil to the positive area.
Produce magnetic field in reversed polarity.

Magnetic field of the voice coil is opposite to the
magnet found in the speaker.

Attractions begin and the diaphragm starts to travel
from the front side to the back.

This is the opposite of the original path back to the
front.

10

As an electrical signal proceeds oath, the diaphragm
travels reverse.

Produce the sound wave’s other half which was made
through air motion

11

Stereo output/system amp will return to the initial
point at zero, where the following signal starts to
form as electrical signal voltage begins to rise.
Cycle again and keep repeating when the audio
system is in play.

Speakers are powered by electrical signals that
transform into mechanical energy that produce air
motion, creates sound.
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9. Switchboard

Basic Information

Step # of 6 steps from
Summary (If not, what
else?)

Researcher (Team member
that researched on
component)

The function of the

Wi-Fi Switch/Network

Eunice Lee

switchboard is mainly to turn | Locator.
the Wi-Fi on or off, and
locate available networks in

one’s vicinity.

e The Dell DH3
Wi-Fi Catcher
Network
Locator/
Wireless
Switchboard is
located at the
bottom right
corner of a
laptop.

e Onthe
component, there
is a button and a
switch. The
button is the Wi-Fi

Wi-Fi Catcher/
Wireless switch

board
Catcher Network Locator,
. . Wi-Fi Catcher
anFl the switch is the. )/ ity G, e s
Wireless On/Off switch. ]
—

o The Wi-Fi Catcher

1L )\Wireless

On/Off Switch

Network Locator button

scans for wireless
networks in one’s vicinity.
It functions when the
button is pressed,
regardless of whether the
laptop is on or off, in
hibernation mode, or in

Outside Right Side
view of the Dell
laptop

Inside of the
Dell laptop
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standby mode. A box on the monitor pops up and shows all detected networks.
e The Wireless Switchboard is simply a switch. This controls the Wi-Fi to be enabled or

disabled.
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10. Switch Sensor Circuit Board

Basic Information

Step # of 6 steps from
Summary (If not, what
else?)

Researcher (Team member
that researched on
component)

It manages the flow of the
electrical currents.

Kayden Fann

What is it?
® An electromagnetic switch.

F mll'S'tar _J 'W }' 1
.— 1:' i

' CAV-0UL W % =1
£89382 '.!"'

LR |
2754151 - loums
lDH. LL SW
48 ,4W107,011
MADE IN CHINA

For example:
Shape

Strength

Switch sensitivity
Distance

Angle

e Controls the flow of electrical currents.

What is it made of?

e (Can be made from two or more ferrous reeds.

e Ferrous reeds are one type of electrical switch.

e [t can be turned off or on by magnetism.

e The most common type is two thin flexible
ferromagnetic metal wires or blades.

e When the two reeds are in contact, electricity can flow

around the circuit.

BD Has two main types:

e “Normally open” and “normally closed.”

e The reeds are positioned, so that they are not touching.
e Some magnets are used with reed switches.

e One type is neodymium magnets.

It is one of the strongest magnets available.
Selecting a magnet for a reed switch needs multiple factors.
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11. Touchpad

Basic Information Step # of 6 steps from Researcher (Team member
Summary (If not, what that researched on
else?) component)

Helps us move the cursor 1 Megan Chung

displayed on the monitor to
achieve a certain task (ex.
Click on a certain button).

e Most touchpads use one of the two forms of sensing:
conductive and capacitive sensing (information from 2010).
e Unknown which one the Dell XPS M 1530 uses.

e Conductive sensing:

e Use two grids layered together, both with wires, yet
one of them the wires are placed horizontally, while the
other is placed vertically.

e In order to ensure that electricity won’t travel when
no contact is made by humans, low conductivity materials

: exist.
Image processing ) o
contralle Continuous re-imaging e However, when
of touch profile i
Changes in the electrostatic contact is made, the low
field caused by touch . T
conductivity material
Touch screen becomes thinner,

(sensor)

electricity is able to
travel, making the cursor

e o S SN

able to move around the

“““““

screen.

T T W TR T W A T W T T TR T LT

(S RARA AR LA

\

Coordinates are returned
the touch profile for J to the operating system
the current touch point ;ﬂ

Controller evaluates
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e Capacitive sensing: Uses ground and sensor. Increase in system capacitance happens
when the finger and touchpad are close to each other.
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Deeper Analysis

1. Li-on Battery Pack

e Lithium is a chemical element that is included in the Group 1 (Ia) in the periodic table.
e [t is known to be one of the lightest of the solid elements.

e The metal is very soft.

e According to Britannia.com, “because of its
light weight and large negative electrochemical
potential, lithium metal, either pure or in the presence
of other elements, serves as the anode (negative
electrode) in many non rechargeable lithium primary

batteries.”

Lithium

atomic
number

(6.938, 6.997] i atomic weight

- .__ acid-base properties
symbol — | I I of higher-valence oxides

™ crystal structure

electron
configuration S B
1
[He]Zs ®\ \ physical state
name ——— ||th|um at 20 °C (68 DF)
[] Akali metals — Solid
.?jl Body-centred cubic . Strongly basic

© Encyclopzedia Britannica, Inc.
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According to the website energy.gov, “While the battery is discharging and providing an electric
current, the anode releases lithium ions to the cathode, generating a flow of electrons from one

side to the other. When plugging in the device, the opposite happens: Lithium ions are released by

the cathode and received by the anode.”
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2. HDD

The stored data on a hard drive is used on a binary code using 1s and 0s.
On the disks, the information is more spread out on the magnetic layer and they are read and
written.

e According to an article called ontrack.com emphasized that they “are read or written by the read

heads that 'float' above the surface thanks to the layer of air produced by the ultra fast rotation of
the disk.”
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Category HDD SSD
Access time (ms) 10 0.1
Read speed (MB/s) 50-100 200 - 500
Weight (g) 500 50
Power consumption 6 2-3

(W)
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On September 13, 1956, a company called IBM produced the very first harddrive.
Not many people thought that the harddrive would have a huge effect in the future.
Few years later, the first PC hard drives were invented.

The PC could hold more data of 4MB and a faster transfer speed of 625 Kb/s.
Later on, the RLL coding method was introduced from the interface ST506.

The new version was able to hold more capacity and even a faster speed to process.
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3. CD Player

A CD is crafted out of a type of plastic called polycarbonate plastic and has a reflective
metallic layer.

e 2 materials make up polycarbonate: Bisphenol A and phosgene.

Left: Shows Bisphenol A and phosgene
Right: Shows Polycarbonate

Bisphenol A Phosgene

Chemical Compound
Gas
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4. Cooling Fan

How is the Cooling Fan Made?

e Cooling fans use two phases of brushless motors to not create much electrical noise and
make fans have an extended life span.

e With the stator which is a winding on the inside and the rotor which is a magnet on the
outside are used together to create the cooling fan.

e From there, circuit models are developed and flux paths are described. (Flux paths is a
material made out of magnets and the air gap is from the remaining part of the flux.)

e The model results in a torque which obtains using magnetic energy with angle that
changes.

e The torque is compared to the measurements that were experienced.

HEAT
EXCHANGER _ %
FILL PORT prayr v g v

Ny

FEP TUBING

' COLDPLATE
VGA MEMORY GPU COLD CLAMP
HEAT SINK PLATE CPU COLD

PLATE
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5. Switchboard

e Wi-Fi is a short term for Wireless Fidelity, or the wireless standard IEEE 802.11. Wi-Fi is simply

a wireless technology that is used to connect devices to the internet.

There are two ways Wi-Fi is processed.

The first way starts off when Wi-Fi transmits data using radio waves. A wireless adapter in a
device then converts the data into radio signals and sends it out through an antenna.

e The second way is when the router, which helps connect devices to the Internet, takes data from
the Internet, converts it to a radio signal, and sends it back to the device to be decoded.

e As said before, Wi-Fi transmits data using radio waves. Radio waves are a type of

electromagnetic radiation in the electromagnetic spectrum

ELECTROMAGNETIC SPECTRUM

WAVELENGTHS
0 W 1 1w 10t 1w 1wt w1t w1t 1wt 1" 10" 10" 10 =
[ foosngoonnfooongononfoosngmanfonsgoononsgeons jongeone g oo oo oo g g g gon|

Radio waves Microwaves

VISIBLE SPECTRUM

FREQUENCY
10‘ 10‘ 1“‘ .lo'l .lun lﬂ“ .laﬂ 10!! 1DII ‘uﬂ ‘n\! 10!.‘ ,Iull .loll‘ Wulﬂ -lD“h 103:' o
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e Radio waves allow
wireless transmission of
information.

e Radio waves are
waves that are invisible to
the human eye.

e They have the
longest wavelengths in the
electromagnetic spectrum,
and have the lowest
frequency.

Examples of other
objects that use radio
waves:

Television
e Microwave ovens
e Vacuums
e Cell phones
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6. The Evolution of Laptops Over
Time

Over the years, laptops have advanced greatly, having new changes with every new model. Here
is the timeline of how the first computers developed to become the convenient devices we utilize every
day in our life.
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Note: The units of measure used in this section are Hertz (hz) and kilobytes (kb).

MCM/70: This laptop was the world’s first portable microcomputer created by Mers Kutt. It
came with its own operating system software: AVS.

Osborne 1: The Osborne 1 was designed by the Osborne Computer Corporation. It was known as
the first popular and the first portable computer with a square screen.

Tandy Radio Shack (TRS) Model 100: This model was created by the company Radio Shack. It
was one of the first portable laptops that was at an affordable price.

Macintosh Portable: The Macintosh Portable was developed by Apple Company, Inc. Its battery
lasted an amazing ten hours until it ran out, but it weighed 17 pounds and was expensive ($6500).
Poget PC: The Poget PC was created by the company Poget Computer Corporation. It could run
on two AA batteries for weeks or months, due to its advanced power management features like
shutting off the CPU when it was not in use.

Macintosh PowerBook 500: This laptop developed by the Apple Company, Inc. It was the first
computer to include a touchpad.

IBM ThinkPad: The IBM ThinkPad was created by computer scientist Ted Selker. It included a
fingerprint scanner to completely secure the laptop.

Lenovo X41: This model was developed by the company Lenovo. It included a tablet conversion
feature that was unique.

MacBook Air: The MacBook Air was designed by the Apple company. It is currently the
thinnest laptop to date.
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Comparison of the Dell laptop and

Other Laptops

e The Dell M1530 laptop is the most similar to the MacBook Air by Apple.

We compared how similar
and different our Dell
laptop is from the
MCM/70, the oldest laptop
in the timeline, to see how
much technology has
advanced over the years.

This is the evolution of laptops that began from a simple MCM/70, and continues to this day to

design the next life-changing model.

Reverse Engineering Online Challenge: 3383A

58



Conclusion

Concluding this report, our knowledge of computers have vastly improved, and gave us
the opportunity to learn more about technology. Throughout our experience in learning about the
importance of technology, we learned the history of computers has exceedingly improved. And
not only have our understanding of technology has improved, but we have also learned about
many aspects of science through research and analysis. We hope to keep this learning experience

towards the future, and we thank you for giving us the opportunity to gain further knowledge.

Thank you for reading our report.
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