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|. INTRODUCTION

Team986A gathered at team member Peter’s house to strategize and decide on the
electronic machine for the Reverse Engineering Online Challenge. Being an adventurous
team, we started debating between deconstructinga brand-new Tesla or Dante’s new
laptop. Realizing these were ambitious and expensive options, we started to consider
recycling electronicitems from the past. Our goal was to start the deconstruction that day,
so we needed to get serious. We began by rummaging through boxes around Peter’s
house and shortly Owen struck gold. “l found our online challenge!” Owen discovered the
CD/DVD Player in the back of Peter’s garage that was collecting dust and sitting in a plastic
container filled with mismatched wires and empty DVD cases. It was perfect! The Sony
CD/DVD Player was a perfect sample of electronic history that was a popular
entertainmentdevice in many living rooms. The player allowed families and friends to enjoy
their favorite music or bring the movie theater into their home to enjoy the most current
movies or vintage titles that we love to watch over and over. We have a passion for
listening to music and enjoy being swept away by a captivating movie. Now we will know
how CD/DVD players changed the function and quality of home entertainment. So, we had
our deconstruction project underway and were ready for the dismantling discoveries to
begin. First, we checked with Peter’s Grandmother for permission to disassemble the
player and she laughed and said “Oh, Peter broke it years ago anyways.”

Figurel.Deconstructed DVD player with team members



2. WHAT ISA CD/DVD PLAYER?

A CD/DVD player is an electronic device that plays compact discs (CDs) or digital
video/versatile discs (DVDs). CDs/DVDs are storage mediums that can be used to record,

store,and playback audio, video, and other digital information.CDs store approximately
700MB while DVDs store up to 17 GB.
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. DECONSTRUCTION FLOW CHART

Deconstruction Process

Identify Device
Visual Inspection

Manual Deconstruction

Identify Parts

Subcomponent
Categorization

Research

Analysis

Summary/Lessons
Learned

Flow Chart |: Reverse Engineering Action Plan for CD/DVD Player Deconstruction



4. DISASSEMBLY PROCESS

Tools Used: Safety Glasses, Phillips Screwdriver,ESD Wrist Strap

Step |: Disassemble panel/chassis structures

Figure 2. Frontview of Sony DVD

/

Figure 3.Take out three screws from back panel
Player

Figure 4.Take out one screw from . ,
Figure 5. Remove top panel, exposing

each side panel
subcomponents

Step 2: Remove Board |
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Figure 6.Take out 2 screws from
Board |

Figure 7.Remove Board |



Step 3: Remove Board 2 & DVD Drive

i

AUDIO OUT

Figure 9.Take out two back panel screws from

Figure 8.Take out 2 screws from

the rear panel
Board 2

Figure 10.Unclip the DVD Drive Figure | |.Remove Board 2 and DVD Drive

Step 4.Take Apart Disk Drive

Figure |12.Take out four screws . )
Figure |13.Independent CD/DVD Drive

connecting the Laser and Lens
Assembly



Figure I 4.Independent Laser & Lens Assembly

Step 5. Remove Board 3

#

Figure 15.Snap off front panel from Figure 16.FrontPanel

bottom panel

Figure 1 7.Snap off Board 3 from the front panel

Step 6. Remove power cord

Figure 18.Snap off power cord from the bottom chassis



5. COMPONENT ANALYSIS

5.1 DIMENSIONS

ID Dimensions Measurements

I Height |.26 inches
2 | Width 8.23 inches 1261n
3 Length 2.6 inches

Figure 19.Sony CD/DVD Player Dimensions
4 | Weight 2.64 |bs

5.2 INTEGRATED CIRCUITS

ID Manufacturer/ Part Description/ Qty Pin-Out Diagrams:
Part Marking/ Role in System/ A crossreference
Picture Datasheet between the pins
and their functions
I AMTEK A five-channel BTL driver | _
SEMICONDUCTOR  for driving motorsand g 1B g
AM5888$ actuators.This chip has ;E o I—<H =5
two independent i =
lllnn=|nh . . il 3] [5]3
o ; | precision voltage =R I
éM5888$ L/F regulators. Its roleis a O =g VIR
689 , ;
motor controller and [ ™ sl
. i b B
precisely controls the i} s, sl
direction and speed of e g %g
B 1 g s
motors. i t o B
HE pz—r g B
i3] i BH
iif
DATASHEET



https://www.datasheet-pdf.info/attach/1/4644240756.pdf
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Manufacturer/

Part Marking/
Picture

SONY

CXD9932R
0931-KETL

MACRONIXINT’L
25L1605DM2I

POWER
INTEGRATIONS
TNY 76PN

Part Description/ Qty Pin-Out Diagrams:

Role in System/ A crossreference
Datasheet between the pins
and their functions

This is the CPU (Central I NotAvailable
Processing Unit) that

controlsall the functions
of the microcontroller
board.This chip pulls
index commands from
the EEPROM.(See #3 1C)

No Datasheet

This is a serial flash I

memory chip whichiis a

type of EEPROM

(Electrically Erasable

Programmable Read-Only 0

CcSt [

Memory) that stores S08101
WP#/ACC []

commands for the GND ]

1 vcC
| ] HOLD#
1 SCLK
] SI/SI00

~ oW o
o o~ oo

microcontroller board
even when power is shut-
off.

DATASHEET

This is an energy efficient, |
offline switcher.This chip
regulates or controls the
Pulse Width Modulation

and uses a simple

ON/OFF control to

regulate output voltage. D £4]

EN 7]
BP/M {2

DATASHEET



https://pdf1.alldatasheet.com/datasheet-pdf/view/267910/MCNIX/MX25L1605DM2I-12G.html
https://www.mouser.com/datasheet/2/328/PI-3009414_TNY-LT-1198698.pdf

ID

Manufacturer/
Part Marking/

Picture

DIODES INC
AZ431

ETEK
MICROELECTRONICS

ET6202

Part Description/ Qty Pin-Out Diagrams:
Role in System/ A crossreference
Datasheet between the pins
and their functions

This chip is an adjustable I
precision shuntregulator

which acts like a Zener CATHODE
diode that allows current ANODE
to flow in one direction
REF
toward a certain point.
Then,above a certain
point,it allows currentto
flow in both directions.
DATASHEET
The Control LED (Light I
Emitting Diode) drive wdi \_J  abow
. . . DI/o ] 2 27 [OQ®R1
circuit drives the power ax ofs s ae
STB [ 4 25 [ GND
R3
to oneor more LEDs. =M 7 B o
wD 7 22 [ GND
sGl/ksl ] 8 ET6202 21 [ VDD
sk 9 20 [ SGI4/GRS
S@KS3 ] 10 19 [ SGI3/GR6
SGHVKSt ] 11 18 [ SGI2/GRT
SGI0/KS10
DATASHEET = 16 | sonw
SGI/KST ] 14 15 [ SGB/KS8

The B0935 is an opto- I
isolator that transfersan 4

electrical signal between
isolated circuits using

(&1}

light. It samples output
voltage and regulates
during differentload

conditions.

—_

2

1. Anode 3. Emitter
2. Cathode 4. Collector

DATASHEET



https://www.diodes.com/assets/Datasheets/AZ431A.pdf
https://datasheetspdf.com/pdf-file/705432/EtekMicroelectronics/ET6202/1
https://www.datasheetq.com/datasheet-download/2652/1/LiteOn/817B

Manufacturer/ Part Description/ Qty Pin-Out Diagrams:

Part Marking/ Role in System/ A crossreference

Picture Datasheet between the pins
and their functions

8 Unknown No data found. We I NotAvailable
Manufacturer peeled off the sticker and

no markings were found.

In our research of other

CD/DVD players, this

might be a video and

audio processing chip

that processesand
converts signals to the TV

and stereo.
NO DATASHEET
9 Unclassified It is a dual operational I
Manufacturer amplifier for a wide range

F4558 7FTC3L of supply voltage. It
AT amplifies or boosts the

signals.The datasheet s in

Chinese, translated by
Peter for the team to
understand.

DATASHEET



https://datasheetspdf.com/pdf-file/769777/ETC/F4558/1

5.3 INTEGRATED CIRCUIT LOCATIONS

- =g |

‘M'.”..,,: ; 508’»8909001080011 T —

] u- . . .J.
& Macronix

Figure21.1C locations on Microcontroller Board.On the left is the frontside of
Microcontroller Board,and on the right side is the bottom side of Microcontroller Board.
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Figure 22.I1C locations on Button Controller Board.On the top is the frontside of Button
Controller Board,and on the bottom is the back side of the Button Controller Board.

5.4 ELECTRICAL COMPONENTS

ID Component/ Part Description/ Qty Schematic Symbol:
Picture Role in System A graphical
representation of
electrical
components

| Capacitors A passive componentthat 113
stores energy. It is used to
suppress voltage spikes

and filter signals.

2 Connector A connector/socketis an 8
opening that fits another
specific device with

matching pins or other >—

connectors.




ID Component/
Picture

3 Crystal Oscillator

Part Description/

19157

Role in System

This is the clock chip. It I
providesa stable clock

signal and has a low phase
noise. It allows the
microcontroller boardto
synchronize itself to make

sure data beingread are in
place and in sync.

Diodes allow the current 14
to flow in one direction

but not the other.lts role

is to preventovervoltage.

A ferrite bead is a passive 3
power supply device. It
improves PCB’s power

quality and is designed to
suppress high-frequency

signals on a power supply

line.

A fuse is a safety device I
that provides overcurrent
protectionsin case of a

short circuit.

Schematic Symbol:
A graphical
representation of
electrical
components




ID

7

Component/

Picture

Inductors

Resistors

Part Description/ Qty Schematic Symbol:
Role in System A graphical
representation of
electrical
components

An inductor stores 8

electrical energy in the

form of magnetic energy.

The coiled inductor is e 11110
used to filter noise from

the high-frequency power

supply.

Resistors help regulate the | 99

amountof currentthat

flows in the circuit and

lower the voltage in any _A/VV_
particular portion of the

circuit.

A power thermistoris a I
thermally sensitive resistor

whose resistance changes 7
as the temperaturein a — / —
system changes. Its /

function is to suppresses
inrush currents of
electrical circuits.



ID Component/ Part Description/ Qty Schematic Symbol:
Picture Role in System A graphical

representation of
electrical
components

10 Transformer This high frequency I

transformer transfers . o
electrical energy from one

circuit to another by

electromagneticinduction

and reduces or increases

the electric voltage.

1 Transistor A transistor is used for 19
‘ switching or for amplifying.

It acts as a gate for

- electronicsignals to make

sure the circuit is on if the
currentis flowingand off if e
no currentis flowing.

12 Varistor I0D471K | A varistor is a voltage 3
& dependentresistor.lt

changes its resistance
dependingupon the

voltage applied acrossiit, in

order to protecta circuit
from high unwanted
voltage surges.



5.5 LOCATION OF ELECTRICAL COMPONENTS

* Capacitors ‘ Inductors

Connector . Resistors
A Diode Transistors

4.» Ferrite Bead . Fuses
Crystal Oscillator v Thermistor
' Transformer P varistor
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Figure 24.Electrical componentlocations on Microcontroller Board.On the left is the front
side of Microcontroller Board,and on the right side is the bottom side of Microcontroller
Board.
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Figure 25.Electrical componentlocations on Button Controller Board.On the top is the front
side of Button Controller Board,and on the bottom is the back side of the Button Controller
Board.

5.6 OTHER COMPONENTS

Component Part Description

Picture Role in System

| Frontpanel | A plastic piece that houses the slot
a‘ through which the CD tray comes out
— off.On top, it has a power button,eject,
play,and pause button molds. It has tabs
that snap into the frameand are easy to

attach. It has a spot for an LED to
indicate if on or off.

2 Bottom chassis | | The chassis houses and holds the
electrical components.lts function is to
protect of internal electrical
componentsand prevents electrical
shock to users. It is made of rigid sheet-

metal.



Component Part Description

Picture Role in System

3 Top chassis | | The chassis houses and stabilizes the
electrical components.

4 Rear panel | | It protects and stabilizes the internal
electrical components,as well as
providing information regarding to the
manufacturing and productfunctions

(logo, outputs, certifications).

5 Phono Jacks 7 | Thephono jacksare located on the

: : rear panel,and it drives a signal either
digital or analog into another device’s
audio input.

6 Power cord | | A power cordisan electrical cable that
connects the CD/DVD player to a wall
socket. It transfers energy froma
power source to the device.




Component Part Description

Picture Role in System

7 Open/close button | It opensand closes the disk tray to
insert or remove DVD or CD from the

device.
8 Play/Pause Button | | It plays and pauses the progress of DVD
,‘“@’ A or CD within the device.
9 Stop Button | It stopsthe processing of DVD or CD
= disk.
10 Display LED3751G-Al | | Thedisplay is located on the front

panel. The display sends messages like
B NO DISC, INSERT DICS and DISC
R T T U ERROR.It also displays time.

)




Component Part Description

Picture Role in System
11 Ribbon Cables 8 Ribbon cables are used for internal
connections.Some ribbon cables have
fine wires that allow different signals to
be sent and has a stiff plastic at the end
to be plugin to narrow slots.

12 LASER & LENS ASSEMBLY | | Thelaser and lens assembly are

mounted on a plastic bracket to lock in
FRONT place and stability.

The Capstone Motor spins the DVD or
CD disk very quickly.

The Slide Motor is responsible for
turning gears that moves the DVD or
CD physically. The Laser readsand
writes data at different points on the
disc.

A rack and pinion (round gear and
straight edge) convert rotational
motion from the motor into linear
motion.

A rodis smooth and polished to allow
the laser to track in a smooth pattern.

The four rubber shock mounts are
used as shock absorbersfor
stabilization.



5.7 ELECTRICAL COMPONENT DISTRIBUTION

100

Component Qty

s
o

Capacitors

Qty Distribution of Electrical Components

Total Quantity: 280

Resistors

istor

Trans

Inductors

Integrated
Circu

its

Capacitors and
Resistors are the

most common
electrical components
in this device.

Connector

Varistors

[

[

Crystal
Fuse
Thermistor

Graph |: Quantity distribution of electrical components

% Distribution of 280 Electrical Components

W Capacitors

M Resistors

M Transistor

= Diodes

M Inductors

M Integrated Circuits
B Connector

M Ferrite Beads
M Varistors

M Crystal

W Fuse

H Thermistor

H Transformer

Graph 2: Percentdistribution of electrical components

Transformer



5.8 INNER WORKINGS OF THE CD/DVD PLAYER

Ports

A (A

Figure 26:Internal layout of the Sony CD/DVD Player DVP-SR200P

Disc is pulled
into the Disk
Drive and
spooled up with
electridty from

the Power Supply

Board.

Press "Play"
Button. Electrical
signals are sent to

the
Microcontroller
Board.

Microontroller
Board sends
signal to the Disk
Drive for data to
be read by a
mechanism that
sans the spiral
data trach with a
laser beam.

AN\

Discs have a
layer where pits
and flat area
oontain the data
in simple binary.
When the laser
hits a flat area, it
is reflected to a
photoelectric cell

and is read as a 1.

If a laser hits a
pit, it is not
reflected and is a

0.

The binary data
processes the
information on
the disc, such
as music ot
videos.

Flow Chart 2: CD/DVD Player function flowchart

Signals are sent
back to the
Microcontroller
Board, which
are exported
through the
ports to an
external device
to be displayed,
such as aT'V.

A\



6. CONCLUSIONS AND LESSONS LEARNED

Deconstructing the Sony CD/DVD Player DVP-SR200P provided us with intricate
knowledge of the circuit functions of a household electrical device.

Lessons Learned:

e We learned that teamwork, planning, and time managementhelped us complete the
challenge on schedule.

e We learned how to documentand stay organized.

e We learned how to correctly identify all electrical components based on their
reference designatorsand find out how they worked from their datasheets.

e We understood the roles within the system based on datasheets.

e We learned aboutthe schematic symbols and pin-outdiagrams of the integrated
circuits.
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