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PRODUCT SAFETY SERVICING GUIDELINES
FOR BLU-RAY DISC PLAYER PRODUCTS

IMPORTANT SAFETY NOTICE

This manual was prepared for use only by properly trained audio-video service
technicians.

When servicing this product, under no circumstances should the original design be
modified or altered without permission from NAD Corporation. All components
should be replaced only with types identical to those in the original circuit and their
physical location, wiring and lead dress must conform to original layout upon comple-
tion of repairs.

Special components are also used to prevent x-radiation, shock and fire hazard.
These components are indicated by the letter “x” included in their component desig-
nators and are required to maintain safe performance. No deviations are allowed
without prior approval by NAD Corporation.

Circuit diagrams may occasionally differ from the actual circuit used. This way,
implementation of the latest safety and performance improvement changes into the
set is not delayed until the new service literature is printed.

CAUTION : Do not attempt to modify this product in any way. Never perform cus-
tomized installations without manufacturer's approval. Unauthorized modifications
will not only void the warranty, but may lead to property damage or user injury.

Service work should be performed only after you are thoroughly familiar with these
safety checks and servicing guidelines.

GRAPHIC SYMBOLS

The exclamation point within an equilateral triangle is intended to alert
the service personnel to important safety information in the service
literature.

The lightning flash with arrowhead symbol within an equilateral trian-
gle is intended to alert the service personnel to the presence of non-
insulated “dangerous voltage” that may be of sufficient magnitude to
constitute a risk of electric shock.

The pictorial representation of a fuse and its rating within an equilat-
eral triangle is intended to convey to the service personnel the follow-
ing fuse replacement caution notice:

CAUTION : FOR CONTINUED PROTECTION AGAINST RISK OF
FIRE, REPLACE ALL FUSES WITH THE SAME TYPE AND

A
AV

SERVICE INFORMATION
While servicing, use an isolation transformer for protection from AC line shock. After
the original service problem has been corrected, make a check of the following:

FIRE AND SHOCK HAZARD

1. Be sure that all components are positioned to avoid a possibility of adjacent
component shorts. This is especially important on items trans-ported to and from
the repair shop.

2. Verify that all protective devices such as insulators, barriers, covers, shields, strain
reliefs, power supply cords, and other hardware have been reinstalled per the
original design. Be sure that the safety purpose of the polarized line plug has not
been defeated.

3. Soldering must be inspected to discover possible cold solder joints, solder
splashes, or sharp solder points. Be certain to remove all loose foreign particles.

4. Check for physical evidence of damage or deterioration to parts and components,
for frayed leads or damaged insulation (including the AC cord), and replace if
necessary.

5. No lead or component should touch a high current device or a resistor rated at 1
watt or more. Lead tension around protruding metal surfaces must be avoided.

6. After reassembly of the set, always perform an AC leakage test on all exposed
metallic parts of the cabinet (the channel selector knobs, antenna terminals,
handle and screws) to be sure that set is safe to operate without danger of electri-
cal shock. DO NOT USE A LINE ISOLATION TRANSFORMER DURING THIS
TEST. Use an AC voltmeter having 5000 ohms per volt or more sensitivity in the
following manner: Connect a 1500 ohm, 10 watt resistor, paralleled by a .15 mfd
150V AC type capacitor between a known good earth ground water pipe, conduit,
etc.) and the exposed metallic parts, one at a time. Measure the AC voltage
across the combination of 1500 ohm resistor and .15 mfd capacitor. Reverse the
AC plug by using a non-polarized adaptor and repeat AC voltage measurements
for each exposed metallic part. Voltage measured must not exceed 0.75 volts
RMS. This corresponds to 0.5 milliamp AC. Any value exceeding this limit consti-
tutes a potential shock hazard and must be corrected immediately.

A.C. Voltmeter

0-15uF Place this prob
Good Earth Ground |} onaggchlzfrgs: d
such as the Water p
Pipe, Conduit, etc. 1500 OHM metal part.
W
10 WATT

TIPS ON PROPER INSTALLATION

1.

Never install any receiver in a closed-in recess, cubbyhole, or closely fitting shelf
space over, or close to, a heat duct, or in the path of heated air flow.

. Avoid conditions of high humidity such as: outdoor patio installations where dew

is a factor, near steam radiators where steam leakage is a factor, etc.

. Avoid placement where draperies may obstruct venting. The customer should

also avoid the use of decorative scarves or other coverings that might obstruct
ventilation.

. Wall- and shelf-mounted installations using a commercial mounting kit must follow

the factory-approved mounting instructions. A product mounted to a shelf or
platform must retain its original feet (or the equivalent thickness in spacers) to
provide adequate air flow across the bottom. Bolts or screws used for fasteners
must not touch any parts or wiring. Perform leakage tests on customized installa-
tions.

. Caution customers against mounting a product on a sloping shelf or in a tilted

position, unless the receiver is properly secured.

. A product on a roll-about cart should be stable in its mounting to the cart.

Caution the customer on the hazards of trying to roll a cart with small casters
across thresholds or deep pile carpets.

. Caution customers against using extension cords. Explain that a forest of exten-

sions, sprouting from a single outlet, can lead to disastrous consequences to
home and family.



SERVICING PRECAUTIONS

CAUTION: Before servicing the BLU-RAY DISC PLAYER
covered by this service data and its supplements and addends,
read and follow the SAFETY PRECAUTIONS. NOTE: if
unforeseen circumstances create conflict between the follow-
ing servicing precautions and any of the safety precautions in
this publications, always follow the safety precautions.
Remember Safety First :

General Servicing Precautions
1. Always unplug the BLU-RAY DISC PLAYER AC power cord
from the AC power source before:
(1) Removing or reinstalling any component, circuit board,
module, or any other assembly.
(2) Disconnecting or reconnecting any internal electrical
plug or other electrical connection.
(3) Connecting a test substitute in parallel with an electro-
lytic capacitor.
Caution : A wrong part substitution or incorrect polarity
installation of electrolytic capacitors may result in an
explosion hazard.

2.Do not spray chemicals on or near this BLU-RAY DISC
PLAYER or any of its assemblies.

3.Unless specified otherwise in this service data, clean electri-
cal contacts by applying an appropriate contact cleaning
solution to the contacts with a pipe cleaner, cotton-tipped
swab, or comparable soft applicator.
Unless specified otherwise in this service data, lubrication of
contacts is not required.

4.Do not defeat any plug/socket B+ voltage interlocks with
whitch instruments covered by this service manual might be
equipped.

5.Do not apply AC power to this BLU-RAY DISC PLAYER and
/ or any of its electrical assemblies unless all solidstate
device heat sinks are correctly installed.

6. Always connect the test instrument ground lead to an appro-
priate ground before connecting the test instrument positive
lead. Always remove the test instrument ground lead last.

Insulation Checking Procedure

Disconnect the attachment plug from the AC outlet and turn
the power on. Connect an insulation resistance meter (500V)
to the blades of the attachment plug. The insulation resistance
between each blade of the attachment plug and accessible
conductive parts (Note 1) should be more than 1Mohm.

Note 1 : Accessible Conductive Parts include Metal panels,
Input terminals, Earphone jacks,etc.

Electrostatically Sensitive (ES) Devices

Some semiconductor (solid state) devices can be damaged
easily by static electricity. Such components commonly are
called Electrostatically Sensitive (ES) Devices. Examples of
typical ES devices are integrated circuits and some field effect
transistors and semiconductor chip components.

The following techniques should be used to help reduce the
incidence of component damage caused by static electricity.

1.Immediately before handling any semiconductor component
or semiconductor-equipped assembly, drain off any electro-
static charge on your body by touching a known earth
ground. Alternatively, obtain and wear a commercially avail-
able discharging wrist strap device, which should be
removed for potential shock reasons prior to applying power
to the unit under test.

2. After removing an electrical assembly equipped with ES
devices, place the assembly on a conductive surface such
as aluminum foil, to prevent electrostatic charge buildup or
exposure of the assembly.

3.Use only a grounded-tip soldering iron to solder or unsolder
ES devices.

4.Use only an anti-static solder removal device. Some solder
removal devices not classified as “anti-static” can generate
electrical charges sufficient to damage ES devices.

5.Do not use freon-propelled chemicals. These can generate
an electrical charge sufficient to damage ES devices.

6.Do not remove a replacement ES device from its protective
package until immediately before you are ready to install it.
(Most replacement ES devices are packaged with leads
electrically shorted together by conductive foam, aluminum
foil,or comparable conductive material).

7.lmmediately before removing the protective material from
the leads of a replacement ES device, touch the protective
material to the chassis or circuit assembly into which the
device will be installed.

Caution: Be sure no power is applied to the chassis or cir-
cuit, and observe all other safety precautions.

8. Minimize bodily motions when handling unpackaged replace-
ment ES devices. (Normally harmless motion such as the
brushing together of your clothes fabric or the lifting of your
foot from a carpeted floor can generate static electricity suf-
ficient to damage an ES device.)



SOFTWARE UPGRADE

e Burn a DVD recordable disc or USB with a file that is named to “NAD_BD_330BB.ROM” or “NAD_BD_310BB.ROM".
* Insert a upgrading disc or USB.
e Show help message for disc upgrade as follows.
< in the case of Back End program & Front End program >
Press play key to upgrade and it will show progress information
After completing upgrade then power is off.



* GENERAL

Power requirements:
Power consumption:
Dimensions (W x H x D):
Weight (Approx.):
Operating temperature:
Operating humidity:

* OUTPUTS

VIDEO OUT:

COMPONENT VIDEO OUT:

HDMI OUT (video/audio):
ANALOG AUDIO OUT:
DIGITAL OUT (OPTICAL):
DIGITAL OUT (COAXIAL):
MULTI CHANNEL OUT:

* SYSTEM

Laser:

Signal system:
Frequency response:
Signal-to-noise ratio:
Harmonic distortion:
Dynamic range:

LAN port:

SPECIFICATIONS

AC 120V, 60Hz

21W

Approx. 17.1 x 2.4 x 11.0 inches (435 x 60 x 280mm) without feet
3.5kg (7.7Ibs)

41°F to 95°F (5°C to 35°C)

5% to 90%

1.0V (p-p), 759, sync negative, RCA jack x 1
(Y) 1.0V (p-p), 759Q,negative sync, RCA jack x 1
(Pb)/(Pr) 0.7V (p-p), 759, RCA jack x 2

19pin (HDMI standard, Type A)

2.0Vrms (1kHz, 0dB), 6002, RCA jack (L, R) x 1
3V (p-p), Optical jack x 1

0.5V (p-p), 759, RCA jack x 1

2.0Vrms (1kHz, 0dB), 6009, RCA jack x 8

Semiconductor laser, wavelength: 405nm / 650nm
Auto (NTSC / PAL), NTSC system

20Hz to 20kHz

More than 100dB (ANALOG OUT connectors only)
Less than 0.008%

More than 95dB

Ethernet jack x 1, 10BASE-T/100BASE-TX

Note : Design and specifications are subject to change prior notice.
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DISASSEMBLY INSTRUCTIONS

5. It is the feature that the top and front

1. It is the product appearance.
seperated.

panel are
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2. Remove the four screws on the top cover to
seperate the top cover. 3
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3. Push the top cover backward to seperate the top

cover completely.

4. Remove the eight screws in front panel (four screws on
the bottom, other four screws on the both side) to

seperate the front panel.
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EXPLODED VIEWS

1. CABINET AND MAIN FRAME SECTION
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2. EXPLODED VIEW PARTS LIST

REF.NO.| PART NO. DESCRIPTION Qty. || REF.NO. | PART NO. DESCRIPTION Qty.
C001 67-154003-3 |Chassis 1 F024 66-011011-0 |Connectible Bracket 1
C002 01-55605-00 |Decode Board(Region A) 1 F025 66-154001-1 |PCB Bracket 1

01-55605-01 |Decode Board(Region B) 1

01-55605-02 |Decode Board(Region C) 1 R001 67-154001-2B |Rear Panel (Region A) 1
C003 A16-55604-21|PCB Clamp 2 67-154011-2B |Rear Panel (Region B) 1
C004 A16-55605-21|PCB Washer 1 67-154021-2B |Rear Panel (Region C) 1
C005 01-57702-00 |Audio Board 1 R002 JA17-07002-04AC Inlet 1
C006 01-55606-00 |Power Board 1 R003 A11-01101-03 |Rocker Switch 1
Co007 36-57700-00 |BD Drive (Region A) 1

36-57700-00 |BD Drive (Region B) 1 TOO1 67-051002-0 | Top Cover 1

36-57700-00 |BD Drive (Region C) 1 T002 89-019015-0 | CR Pad 1/2x2
C008 01-57704-00 [FPP assembly 1 T003 76-046001-0 | Screw Washer 4
C009 69-154006-1 [FPP Spacer2 1
C010 85-054001-0 [Round Spacer 1
Co11 69-154002-1 [Decode Board Spacer 1 FPO1 79-154003-0 |Foam for Filter double sided 3M 1
C012 01-55603-00 |M56 FPP SUB-Board 1 FP02 78-154005-0 [Lee Filter #209 Sheet 54x22mm | 1
C013 69-154004-1 |FPP Spacer1 1
C014 69-154001-1 |Decode Board Spacer 3 FS01 85-154001-0 |PCB Spacer
C015 67-154004-0 [Chassis Cover 1 FS02 69-154007-1 |Copper Spacer 2
C016 83-043001-0 [Foot Assembly 4
F0O01 70-154001-0A |Fascia2 1 S001 61-023208-0 |Self Taping Screw (BTB3X8) 6
F002 70-051002-0 [Ring Cursor 1 S002 61-023206-0 |Self Taping Screw (BTB3X6) 6
F003 70-154002-1 |Flip Door Skin 1 S003 61-023204-0 |Self Taping Screw (BTB3X4) 2
F004 75-154002-2 |Flip Door Bracket 1 S004 61-022506-6 |Machine Screw (MB2.5X6-Ni) 2
F005 76-154001-0 [VFD Window 1 S005 61-023616-0 |Self Taping Screw (TBBT3x16) | 2
F006 75-154001-3 |Flip Door Frame 1 S006 61-224512-1 |Hex Head Screw (M4X12) 6
Fo07 87-048003-0 |Power Button Pad 2 [|so07 61-224508-1 |Hex Head Screw (M4X8) 8
F008 86-046001-0 |Led Lens Gum 1 S008 61-063106-0 |Self Taping Screw (STF3X6) 5
F009 70-048013-0 |Power Button 1 S009 61-023106-2 |Self Taping Screw (STB3X6) 10
Fo10 76-008001-0 [Led Lens 1 S010 61-023506-1 |Machine Screw (MB3X6-Ni) 2
FO11 92-154001-0 |Flip Door Spring 1 S011 63-010303-0 |Copper Washer 2
F012 77-051001-1 |Cursor Holder 1 S012 61-024108-1 |Self Taping Screw (STB4X8) 4
FO013 70-048012-1 |Input Button 2 |[|S013 62-010302-0 |Nut(M3) 2
F014 87-048002-0 |Input Button Pad 4 [|S014 61-073108-0 |Self Taping Screw (STO3X8) 2
F015 70-051006-1 |Stop-Menu Button 2 [|so015 61-083510-1 |Machine Screw (MPW3x10-Ni) 1
FO16 70-051007-0 |Enter Button 1 S016 61-022506-0 |Machine Screw (MB2x6) 2
FO17 92-048001-0 [Spring for Button 6 |[S017 61-083514-1 |Machine Screw (MPW3x14-Ni) 1
FO018 01-55601-00 [FPP 1 S018 61-083106-1 |Self Taping Screw (STPW3X6-Ni| 2
FO19 J70-154003-1B|Fascia1 1 S019 61-023104-0 |Self Taping Screw (STB3x4) 1
F020 86-046002-0 |Fascia Padding 2 [|so020 61-083108-0 |Self Taping Screw (STPW3X8) 4
F021 67-154002-1 [Subfascia 1 S021 61-083506-1 |Machine Screw (MPW3x6-Ni) 11
F022 86-001004-0 |2mm Rubber Pad 3 ||s022 61-246508-0 |Machine Screw (MB6X8-Cr) 4
F023 01-55602-00 |USB Board 1
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® SVC purchase order caution

Service Part Only: A60
Part # 36-57700-00

05P)

3. DECK MECHANISM SECTION (HL

NO OTHER OPTIONAL PARTS
| AVAILABLE: PARTS SHOWN

FOR REFERENCE ONLY
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4. PACKING ACCESSORY SECTION

REF.NO

—_

w N

© 00N O

-
o

11
12

Part No.

00-55600-10
00-55600-20
00-55600-30
89-051001-0
89-051002-0
JA15-10125-01
or A15-10125-00
JA15-10250-20
or A15-10250-00
29-57702-00
& 29-57701-00
J30-15560-00
30-25770-00
30-95770-00
30-45560-02
& 30-45561-02
88-043003-0
88-154001-0A
88-154002-0A

Description

M56 RegionA
M56 RegionB
M56 RegionC
EPE Polyfoam
EPE Polyfoam

AC Cord
AC Cord

Audio and Video Cord

Remote Control
Batteries
DISC

Instruction Manual

Accessories Box
Gift Box
Shipping Box

@

® B B &

Qty.
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TRAINING MASTER FOR BLU-RAY (BD)

Objective: To provide clear and concise guidelines for customer service agents to handle calls on
box goods calls.

1.DISTORTED PICTURE

1-1. Lines on Picture
Distorted picture refers to the customer getting video, but there is a problem with the video.

Determine what cables the customer is using to connect

What cables is NO the BD to the TV and if connected properly. Refer to OM for
the customer using to > connections. Tighten any loose cables. Make sure the customer
connect the BD? is not connecting a BD to VCR or BD to DVD Recorder.
Copy protection can distort the picture on older DVD models.
YES
Make sure the TV is on the correct input.
Is the TV set NO = Turn TV off, then on to determine input.
to the correct input? ] Video when using composite, or component.
DVI when using DVI, and HDMI when using HDMI.
YES

One disc displaying the issue is a problem with the disc.

NO Multiple discs displaying the problem could indicate the BD lens

needs to be cleaned. Recommend the customer use a lens

cleaner on the BD. A lens cleaner is available at any local
electronics retailer.

Do lines appear when
watching multiple discs?

Y

YES
Lines appearing when watching a TV program indicates
Do lines appear when NO N an issue with the display. If the TV program is fine,
watching a TV program? then connect the BD to another input on the display to
determine if the problem is following the BD.
YES
Y
Connect the BD to another TV and play a disc.
Do lines appear NO No lines during disc play back indicates a problem with the first TV.
when the BD is > Please refer to the owners manual for instructions on how to
connected to another TV? connect the BD to a TV. If the BD has a problem on the
second TV, then see service chart for service information.
YES
Have the customer try another set of cables. A bad cable can
Has the customer tried NO = also cause video problems. Test the cable with another device to
another set of cables? the TV to also determine if the TV is bad. If BD is problem,

please see service chart for service information.
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TRAINING MASTER FOR BLU-RAY (BD)

1-2. Ghost Picture

Distorted picture refers to the customer getting video, but there is a problem with the video.

What cables is the customer
using to connect the BD?

NO

YES

Is the TV set to
the correct input?

NO

Y

Determine what cables the customer is using to connect the BD to
the TV and if connected properly. Refer to OM for connections.
Tighten any loose cables. Make sure the customer is not connecting a
BD to VCR or BD to DVD Recorder. Copy protection can distort
the picture on older VCR models.

YES

Do ghosting appear when
watching multiple discs?

NO

Y

Make sure the TV is on the correct input. Turn TV off,
then on to determine input. Video when using composite,
or component. DVI when using DVI, and HDMI when using HDMIL.

YES

Do lines appear when
watching a TV program?

NO

Y

One disc displaying the issue is a problem with the disc.
Multiple discs displaying the problem could indicate the BD lens
needs to be cleaned. Recommend the customer use a lens cleaner
on the BD. A lens cleaner is available at any local electronics retailer.

YES

Y

Does ghosting
appear when the BD is
connected to another TV?

NO

Ghosting appearing when watching a TV program indicates an
issue with the display. If the TV program is fine, then connect
the BD to another input on the display to determine
if the problem is following the BD.

YES

Has the customer tried
another set of cables?

NO

Y

Connect the BD to another TV and play a disc.

No ghosting during disc play back indicates a problem with the first TV.
Please refer to the owners manual for instructions on how to
connect the BD to a TV. If the BD has a problem on the second TV,
then see service chart for service information.

Y

Have the customer try another set of cables. A bad cable can
also cause video problems. Test the cable with another device to
the TV to also determine if the TV is bad. If BD is problem,
please see service chart for service information.
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TRAINING MASTER FOR BLU-RAY (BD)

1-3. Rolling Picture

Distorted picture refers to the customer getting video, but there is a problem with the video.

What cables is the customer
using to connect the BD?

NO

YES

Is the TV set to
the correct input?

NO

Y

Determine what cables the customer is using to connect the BD to
the TV and if connected properly. Refer to OM for connections.
Tighten any loose cables. Make sure the customer is not connecting
a BD to VCR or BD to DVD Recorder. Copy protection can distort
the picture on older VCR models.

YES

Does rolling appear when
watching multiple discs?

NO

Make sure the TV is on the correct input. Turn TV off,
then on to determine input. Video when using composite,
or component. DVI when using DVI, and HDMI when using HDMI.

YES

Does rolling appear when
watching a TV program?

NO

One disc displaying the issue is a problem with the disc.
Multiple discs displaying the problem could indicate the BD lens
needs to be cleaned. Recommend the customer use a lens cleaner
on the BD. A lens cleaner is available at any local electronics retailer.

YES

Y

Does rolling appear
when the BD is connected to
another TV?

NO

Rolling appearing when watching a TV program indicates
an issue with the display. If the TV program is fine, then connect
the BD to another input on the display to determine if the problem
is following the BD.

YES

Has the customer tried
another set of cables?

NO

Connect the BD to another TV and play a disc. No lines during disc play
back indicates a problem with the first TV. Please refer to the owners
manual for instructions on how to connect the BD to a TV. If the BD has a
problem on the second TV, then see service chart for service information.

Have the customer try another set of cables. A bad cable can also
cause video problems. Test the cable with another device to the TV
to also determine if the TV is bad. If BD is problem,
please see service chart for service information.
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1-4. Shaky Picture

Distorted picture refers to the customer getting video, but there is a problem with the video.

What cables is the customer
using to connect the BD?

NO

YES

Is the TV set to
the correct input?

NO

Y

Determine what cables the customer is using to connect the BD to
the TV and if connected properly. Refer to OM for connections.
Tighten any loose cables. Make sure the customer is not connecting a
BD to VCR or BD to DVD Recorder. Copy protection can distort
the picture on older VCR models.

YES

Does shaking appear when
watching multiple discs?

NO

Y

Make sure the TV is on the correct input. Turn TV off, then on
to determine input. Video when using composite, or component.
DVI when using DVI, and HDMI when using HDMI.

YES

Does shaking appear when
watching a TV program?

NO

Y

Y

One disc displaying the issue is a problem with the disc.
Multiple discs displaying the problem could indicate the BD lens
needs to be cleaned. Recommend the customer use a lens cleaner
on the BD. A lens cleaner is available at any local electronics retailer.

YES

Y

Does shaking appear
when the BD is connected to
another TV?

NO

Shaking appearing when watching a TV program indicates
n issue with the display. If the TV program is fine, then connect
the BD to another input on the display to determine if the problem
is following the BD.

YES

Has the customer tried
another set of cables?

NO

Y

Connect the BD to another TV and play a disc. No shaking during
disc play back indicates a problem with the first TV. Please refer to
the owners manual for instructions on how to connect the BD to a TV.
If the BD has a problem on the second TV,
then see service chart for service information.

Y

Have the customer try another set of cables. A bad cable can
also cause video problems. Test the cable with another device to
the TV to also determine if the TV is bad. If BD is problem,
please see service chart for service information.

3-5




TRAINING MASTER FOR BLU-RAY (BD)

1-5. Blurry Picture

Distorted picture refers to the customer getting video, but there is a problem with the video.

What cables is the customer
using to connect the BD?

NO

YES

Is the TV set to
the correct input?

NO

Y

Determine what cables the customer is using to connect the BD to
the TV and if connected properly. Refer to OM for connections.
Tighten any loose cables. Make sure the customer is not connecting
a BD to VCR or BD to DVD Recorder. Copy protection can distort
the picture on older VCR models.

YES

Does blurriness appear when
watching multiple discs?

NO

Y

Make sure the TV is on the correct input. Turn TV off,
then on to determine input. Video when using composite, or component.
DVI when using DVI, and HDMI when using HDMI.

YES

Does blurriness appear when
watching a TV program?

NO

One disc displaying the issue is a problem with the disc.
Multiple discs displaying the problem could indicate the BD lens
needs to be cleaned. Recommend the customer use a lens cleaner on
the BD. A lens cleaner is available at any local electronics retailer.

YES

Y

Does blurriness appear
when the BD is connected to
another TV?

NO

Blurriness appearing when watching a TV program indicates an
issue with the display. If the TV program is fine, then connect
the BD to another input on the display to determine if the problem
is following the BD.

YES

Has the customer tried
another set of cables?

NO

Y

Connect the BD to another TV and play a disc. No blurriness
during disc play back indicates a problem with the first TV.
Please refer to the owners manual for instructions on how to connect
the BD to a TV. If the BD has a problem on the second TV,
then see service chart for service information.

Have the customer try another set of cables.
A bad cable can also cause video problems. Test the cable with another
device to the TV to also determine if the TV is bad. If BD is problem, please
see service chart for service information.
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2.NO PICTURE

2-1. Black Screen
The entire screen is black.

Does the BD on-screen
menu appear?

NO

YES

What cables is the customer
using to connect the BD?

NO

Make sure the customer did not select 480i resolution in the menu
of the BD player if using HDMI connections. Change resolution on

] upconversion BD player by pushing the resolution button of the remote con-

troller. HDMI don’t support 480i resolution.

YES

Is the TV set to
the correct input?

NO

Y

Determine what cables the customer is using to connect the BD to
the TV and if connected properly. Refer to OM for connections.
Tighten any loose cables. Make sure the customer is not connecting a
BD to VCR or BD to DVD Recorder. Copy protection can distort
the picture on older VCR models.

YES

Is the customer able to
watch TV programming?

NO

Y

Make sure the TV is on the correct input. Turn TV off,
then on to determine input. Video when using composite, or component.
DVI when using DVI, and HDMI when using HDMI.

YES

Y

Can the customer connect
the BD to another TV?

NO

If the customer is not able to watch television then he may have a
problem with his television, especially if the cable signal comes
through on a different input. If the customer can not get a TV program,
then he still may have a problem with the particular input on his TV.

YES

Has the customer tried
another set of cables?

NO

Y

Have the customer connect the BD to another TV in order to
determine if the problem is the BD or the TV. Refer to the OM for
connections assistance. If the BD works on the second TV,
then the customer has a problem with his TV.

Have the customer try another set of cables. A bad cable can
also cause video problems. Test the cable with another device to the TV
to also determine if the TV is bad. If BD is problem, please see
service chart for service information.
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2-2. Blue Screen

The entire screen is a solid blue color.

Does the BD on-screen
menu appear?

NO

YES

What cables is the customer
using to connect the BD?

NO

Make sure the customer did not select 480i resolution in the menu
of the BD player if using HDMI connections. Change resolution on

" |upconversion BD player by pushing the resolution button of the remote con-

troller. HDMI don’t support 480i resolution.

YES

Is the TV set to
the correct input?

NO

Y

Determine what cables the customer is using to connect the BD
to the TV and if connected properly. Refer to OM for connections.
Tighten any loose cables. Make sure the customer is not connecting a
BD to VCR or BD to DVD Recorder. Copy protection can distort
the picture on older VCR models.

YES

Is the customer able to
watch TV programming?

NO

Y

Make sure the TV is on the correct input.
Turn TV off, then on to determine input. Video when using composite,
or component. DVI when using DVI, and HDMI when using HDMI.

YES

Y

Can the customer connect
the BD to another TV?

NO

If the customer is not able to watch television then he may have a
problem with his television, especially if the cable signal comes
through on a different input. If the customer can not get a TV program,
then he still may have a problem with the particular input on his TV.

YES

Has the customer tried
another set of cables?

NO

Y

Have the customer connect the BD to another TV in order to
determine if the problem is the BD or the TV. Refer to the OM for
connections assistance. If the BD works on the second TV,
then the customer has a problem with his TV.

Y

Have the customer try another set of cables. A bad cable can also
cause video problems. Test the cable with another device to
the TV to also determine if the TV is bad. If BD is problem,
please see service chart for service information.
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2-3. Snowy Screen
A snowy picture is when black and white dots are all over the screen.

Make sure the customer did not select 480i resolution in the menu
Does the BD on-screen NO N of the BD player if using HDMI connections. Change resolution on

menu appear? ”|upconversion BD player by pushing the resolution button of the remote con-
troller. HDMI don’t support 480i resolution.

YES

Determine what cables the customer is using to connect the BD
NO to the TV and if connected properly. Refer to OM for connections.
Tighten any loose cables. Make sure the customer is not connecting a
BD to VCR or BD to DVD Recorder. Copy protection can distort
the picture on older VCR models.

What cables is the customer
using to connect the BD?

Y

YES

NO Make sure the TV is on the correct input. Turn TV off,
then on to determine input. Video when using composite, or component.
DVI when using DVI, and HDMI when using HDMI.

Is the TV set to
the correct input?

Y

YES
If the customer is not able to watch television then he may
Is the customer able to NO .| have a problem with his television, especially if the cable signal comes
watch TV programming? through on a different input. If the customer can not get a TV program,
then he still may have a problem with the particular input on his TV.
YES
Y
Have the customer connect the BD to another TV in order to
Can the customer connect NO = determine if the problem is the BD or the TV. Refer to the OM for
the BD to another TV? - connections assistance. If the BD works on the second TV,
then the customer has a problem with his TV.
YES
Have the customer try another set of cables. A bad cable can
Has the customer tried NO ‘ also cause video problems. Test the cable with another device to
another set of cables? ~ the TV to also determine if the TV is bad. If BD is problem,

please see service chart for service information.
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2-4. No Signal

A “no signal” message appears on the screen of the display.

Does the BD on-screen
menu appear?

NO

Make sure the customer did not select 480i resolution in the
menu of the BD player if using HDMI connections. Change resolution on

YES

What cables is the customer
using to connect the BD?

NO

" |upconversion BD player by pushing the resolution button of the remote con-
troller. HDMI don’t support 480i resolution.

Determine what cables the customer is using to connect the BD
to the TV and if connected properly. Refer to OM for connections.

YES

Is the TV set to the
correct input?

NO

Y

Tighten any loose cables. Make sure the customer is not connecting a
BD to VCR or BD to DVD Recorder. Copy protection can distort
the picture on older VCR models.

Make sure the TV is on the correct input. Turn TV off,

YES

Is the customer able to
watch TV programming?

NO

Y

then on to determine input. Video when using composite, or component.
DVI when using DVI, and HDMI when using HDMI.

If the customer is not able to watch television then he may have a
problem with his television, especially if the cable signal comes

YES

Y

Can the customer connect
the BD to another TV?

NO

through on a different input. If the customer can not get a TV program,
then he still may have a problem with the particular input on his TV.

Have the customer connect the BD to another TV in order to
determine if the problem is the BD or the TV. Refer to the OM for

YES

Has the customer tried
another set of cables?

NO

Y

connections assistance. If the BD works on the second TV,
then the customer has a problem with his TV.

Have the customer try another set of cables. A bad cable
can also cause video problems. Test the cable with another device to

the TV to also determine if the TV is bad. If BD is problem,
please see service chart for service information.
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2-5. Invalid Format or Format Not Supported

Is the customer using a
digital cable connection?

NO

YES

Is the customer using an
analog cable connection?

NO

Y

Make sure the customer’s simultaneously connecting analog component
cable with HDMI cable. And then If Copy Protected Disc is playing back,
analog component output is no picture. Only when the analog output
is 480i, you can see the picture. In case of No Copy Protected Disc,
you can see the picture regardless of the resolution.

YES

Is the display
HDCP compliant?

NO

Customer’s using an DVI, or HDMI cable connection need to set

the resolution on the product above 480i. HDMI, DVI connections

can not process a 480i resolution. They can only process a 480p,
720p, 1080i, or 1080p resolution.

YES

Has the customer tried the
device on another display?

NO

Make sure the display is HDCP compliant when using a DVI or
HDMI connection. A lack of HDCP compliancy on the display may
cause an invalid format or format not supported message to appear.
It can also cause a copy protection OSD to appear.

YES

Y

Has the customer tried
another cable?

NO

Ask the customer to connect the device to another display.
If the device starts working, then the problem may be the original display.
The customer will need to troubleshoot the display. If the device
still does not work, then the problem may be the device or the cable.

Ask the customer to replace the cable between the device and display.
If the problem is corrected, then the problem was with the cable.
If the problem continues, then the device is the problem.
Set up service according to in warranty or out of warranty procedures.
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3.PICTURE COLOR
3-1. No Color

The video displays no color and only shows in black and white.

What cables is the customer
using to connect the BD?

NO

YES

Is the TV set to the
correct input?

NO

Determine what cables the customer is using to connect the BD
to the TV and if connected properly. Refer to OM for connections.
Tighten any loose cables. Make sure the customer is not connecting a
BD to VCR. Copy protection can distort the picture on older VCR models.

YES

Does color appear when
watching multiple discs?

NO

Y

Make sure the TV is on the correct input according to the
connections in use. Video when using composite, or component.
DVI when using DVI, and HDMI when using HDMI.

YES

Does color appear when
watching a TV program?

NO

Y

One disc displaying the issue is a problem with the disc.
Make sure the discs the customer is using are compatible with the
BD by checking “playable discs” in the owners manual.
Multiple discs displaying the problem indicates a problem with
the BD player.

YES

Y

Does color appear
when the BD is
connected to another TV?

NO

Y

If the cable or satellite programming is connected through
another input and the customer does not get color, the customer has a
problem with his television. If a TV program does have the color,
the problem may be the BD player, the cables being used,
orthe TV itself.

YES

Has the customer tried
another set of cables?

NO

Y

Connect the BD to another TV and play a disc. Good color during
disc play back indicates a problem with the first TV. Please refer to the
owners manual for instructions on how to connect the BD to a TV.

If the BD has a problem on the second TV, then see service chart for
service information.

Y

Have the customer try another set of cables. A bad cable can
also cause video problems. Test the cable with another device to
the TV to also determine if the TV is bad. If the BD is the problem,
please see service chart for service information.
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3-2. Poor Color

The color is poor. Examples would be washed out colors, colors bleeding into one another, or a solid tint to

a screen.

What cables is the customer
using to connect the BD?

NO

Determine what cables the customer is using to connect the BD to
the TV and if connected properly. Refer to OM for connections.

YES

Is the TV set to the
correct input?

NO

Tighten any loose cables. Make sure the customer is not connecting a
BD to VCR. Copy protection can distort the picture on older VCR models.

Make sure the TV is on the correct input according to the

YES

Is color fine when watching
multiple discs?

NO

connections in use. Video when using composite, or component.
DVI when using DVI, and HDMI when using HDMI.

Y

One disc displaying the issue is a problem with the disc.
Make sure the discs the customer is using are compatible with the BD

YES

Is color fine when watching
a TV program?

NO

by checking “playable discs” in the owners manual. Multiple discs
displaying the problem indicates a problem with the BD player.

If the cable or satellite programming is connected through another
_|input and the customer does not get color, the customer has a problem with

YES

Y

Is color fine when the BD is
connected to another TV?

NO

his television. If a TV program does have the color, the problem
may be the BD player, the cables being used, or the TV itself.

Connect the BD to another TV and play a disc. Good color during
disc play back indicates a problem with the first TV. Please refer to the own-
> ers manual for instructions on how to connect the BD to a TV.

YES

Has the customer tried
another set of cables?

NO

If the BD has a problem on the second TV, then see service
chart for service information.

Have the customer try another set of cables. A bad cable
can also cause video problems. Test the cable with another device to

the TV to also determine if the TV is bad. If the BD is the problem,
please see service chart for service information.
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4. NOISE/AUDIO PROBLEMS

4-1. No Audio

The customer is not able to get audio.

What cables is the customer
using to connect the BD?

NO

YES

Is the customer
able to see video?

NO

Y

Determine what cables the customer is using to connect the BD
to the TV and if connected properly. Refer to OM for connections.
Tighten any loose cables. Make sure the customer has audio cables
connected if using an HDMI to DVI adapter or video-only cables
(DVI, component, etc).

YES

Does issue occur on
more than one disc?

NO

Y

Make sure the customer has not routed video
and audio to separate inputs.

YES

Problem occur when
watching TV program?

NO

Y

Problem occurring on one disc indicates a problem with the disc.
Problem occurring on multiple discs could indicate a lens cleaner
is needed. The customer can purchase a lens cleaner at any
electronics retailer.

YES

Does the problem occur
when BD is connected to
another TV?

NO

Y

No audio from a TV program on a different channel or input means
there is a problem with the television. If a TV program does have
the audio, the problem may be the BD player, the cables being used,
or the TV itself.

YES

Has the customer tried
another set of cables?

NO

Y

Audio is fine when the BD is connected to another TV
indicates the problem is with the television. Refer to
the owners manual for assistance with connecting BD to another TV.

Y

Have the customer try another set of cables. A bad cable can also
cause audio problems. Test the cable with another device to
the TV to also determine if the TV is bad. If BD is problem,
please see service chart for service information.
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4-2. Distorted Audio
The audio sounds muffled, scratchy, or the audio skips.

Determine what cables the customer is using to connect the BD
What cables is the customer NO - to the TV and if connected properly. Refer to OM for connecthns.
using to connect the DVD? > Tighten any Igosg cables. Make sure the customer has audio
’ cables connected if using an HDMI to DVI adapter or video-only cables
(DVI, component, etc).
YES
Is the customer NO | Make sure the customer has not routed
able to see video? video and audio to separate inputs.
YES
Problem occurring on one disc indicates a problem with the disc.
Does issue occur on NO ‘ Problem occurring on multiple discs could indicate a lens cleaner
more than one disc? is needed. The customer can purchase a lens cleaner at any
electronics retailer.
YES
Distorted audio from a TV program on a different channel or
Problem occur when NO N input means there is a problem with the television. If a TV program
watching TV program? ~ does have the audio, the problem may be the BD player, the cables
being used, or the TV itself.
YES
Y
Does the problem occur NO Audio is fine when the BD is connected to another TV
when DVD is connected to > indicates the problem is with the television. Refer to the owners manual
another TV? for assistance with connecting BD to another TV.
YES
Have the customer try another set of cables. A bad cable can
Has the customer tried NO ‘ also cause audio problems. Test the cable with another device to
another set of cables? the TV to also determine if the TV is bad. If BD is problem,
please see service chart for service information.
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4-3. Humming/Clicking Noise
The unit is making a humming noise or a clicking noise.

BDs make a slight hum when playing discs.

Does the noise only NO A clicking noise or a noise interfering with audio may indicate a problem.

happen when a disc > Try multiple discs. Multiple discs with the same issue means the

is playing? BD may need service or be professionally cleaned.
Check BD service for service instructions.
YES
Check to see if a disc is inserted into the BD and eject the disc.
Does the noise happen NO | A humming or clicking noise when the disc is not inserted
when the BD is turned on? ] may be a cooling fan. Check OM to see if cooling fan is present.

If not, unit will need service. See BD service for service instructions.

4-4. Audio/Video Out of Synch

The audio and video do not match up. People look to be talking, but their voices are delayed by a few seconds.

If the issue only shows up on one disc, then the problem is
Has the customer tried NO with that disc. Have the customer try multiple tapes or discs.

multiple tapes and discs? If the issue happens on multiple discs and tapes,

then ask the customer to try a lens or a head cleaner.

Y

YES

Make sure cables are routed properly.

NO Make sure audio and video cables are routed to the same source
(if possible). Routed audio and video to separate products
can cause a bit of a delay between the devices as not all devices
will process audio and video signals at the same speed.

Y

How are the cables routed?

YES
/
Ask the customer to connect the product to another TV.
Has the customer NO | If the issue persists, try another set of cables. If the issue still persists,
connected to another TV? then the issue is with the unit. The unit will need service.

Arrange service following proper procedure.
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5. MISCELLANEOUS

5-1. No Power
The unit will not turn on.

Is the unit plugged in?

NO

Y

YES

Does the unit turn on
when the power button
is pressed on the unit?

NO

Make sure the unit is plugged into a surge protector or the wall.

YES

Y

Is the unit plugged into
a surge protector?

NO

Y

See if the unit will turn on when the power button the unit is pressed.
If the unit turns on, then troubleshoot the remote control using
the Remote Control Not Working call flow.

YES

4

Does the unit work when
plugged into another outlet?

NO

Y

Make sure the surge protector is plugged into a wall outlet.
Also make sure the surge protector is turned on or does not
need to be reset due to a recent surge.

YES

/

Have there been any lightning
strikes or power outages?

NO

Y

Test the unit in another outlet. If the unit works,
then the problem is the outlet where the unit was connected.
If the issue is the BD, then set up service for BD according to
BD service guide.

Y

If BD failed due to lightning strike or a power surge,
this is not covered by warranty. Follow guidelines
for service for a BD out of warranty.

3-17




TRAINING MASTER FOR BLU-RAY (BD)

5-2. Disc Error

The unit displays “disc error” when a disc is inserted into the BD player.

Is the disc inserted into
the BD player properly?

NO

YES

What type of disc is
the customer using?

NO

Make sure the disc has been inserted into the BD player properly.
The player can not read a disc inserted into the unit upside down.

YES

Did the customer burn
this disc in a DVD recorder?

NO

Y

Determine the type of disc the customer is not able to play.
If the customer is using a store-bought movie BD,
then please skip the next three questions.

If it's a recorded disc, move onto the next question.

YES

Did the customer burn
the disc in a computer?

NO

Y

Y

Make sure the customer finalized the disc in the DVD recorder.
Make sure the type of disc the customer is using is compatible
with the BD player. If the customer initialized a DVD-RW in VR mode,
make sure the owners manual has the RW logo to show
compatibility for the VR format.

YES

Y

Has the customer tried
multiple discs?

NO

Make sure the customer burned a compatible format
(such as VCD, SVCD, or DivX). Make sure the file meets the
specifications required for the player to play the disc. Check the owners
manual for specifications. Disc may still not be compatible.
Refer customer to section of OM regarding burned discs.

Y

One disc with the problem is a problem with the disc.
BD players can play scratched or dirty BDs (DVDs) and not have any issues
during playback. Multiple discs with the issue can mean
the lens on the BD player needs to be cleaned. Recommend a
lens cleaner. Service BD if lens cleaner was used.
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5-3. Unit Locks Up

Unit does not respond to any commands.

Does the unit respond to

NO

the buttons on the unit?

YES

Has the customer

NO

Y

If the unit will turn on or off with the button on the unit,
troubleshoot the remote control. Please refer to
Remote Control Not Working call flow.

reset the unit?

5-4. Disc Stuck
A BD disc is stuck in the unit.

Does the open/close button

NO

Y

If the unit does no respond to any buttons,
then reset the unit by unplugging it for 15 to 30 seconds.
If the unit does not respond after the reset,
arrange for service on the BD.

on the unit work?

YES

Has the customer reset the

NO

Y

Press the open/close button on the unit. If the disc ejects,
troubleshoot the remote using the Remote Control
not working call flow.

unit?

Y

Ask the customer to reset the unit by unplugging the unit
from the electrical outlet for 15 to 30 seconds. If the disc
remains stuck in the unit after the reset, the unit will need service.
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5-5. Remote Control Not Working

Does the unit respond to
buttons on the front of the unit?

NO

YES

Does the remote control
any component?

NO

Y

If the buttons on the front of the unit do not respond,
determine if the product has locked up or if the unit will not turn on.
The problem is not the remote control. Make sure the remote control is
the remote that goes with that particular model.

YES

Have the batteries
been changed?

NO

Y

Determine which product the remote is not working.

The customer may need to press the appropriate mode button
to make the remote operate another component. The remote may
even need to be programmed to the other component,
especially if the batteries were just changed.

YES

Is the remote working at all?

NO

Y

Ask the customer to change batteries.
Make sure the batteries are new and fresh.
The batteries do not need to come from a “spare” battery drawer.
Do not mix used and new batteries.

YES

Does any remote
work the unit?

NO

Y

If the remote does not work anything, then walk the customer
through a remote drain. Remove the batteries from the remote control.
Then press and hold any button down for a minute.

This will drain the power out of the remote and reset it.
Universal remotes will have to be reprogrammed.

YES

Does the customer want to
program their remote?

NO

Y

If another remote works the unit, then follow
the procedure to FOC the customer a new remote.
If two remotes do not work the unit, the unit will need service.

Y

Please refer to the OM for instructions on how to
program remote to TV. Customer wants to program a remote
other than Zenith or NAD, the customer will need to contact
the manufacturer of the remote control. Codes do not work,
remote is not compatible.
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5-6. Will Not Play Disc

The unit will not play a disc when a disc is inserted into the player.

Is the disc inserted into
the BD player properly?

NO

YES

What type of disc is
the customer using?

NO

Y

Make sure the disc has been inserted into the BD player properly.
The player can not read a disc inserted into the unit upside down.

YES

Did the customer burn this
disc in a DVD recorder?

NO

Y

Determine the type of disc the customer is not able to play.
If the customer is using a store-bought BD, then please skip the
next three questions. If it's a recorded disc,
move onto the next question.

YES

Did the customer burn
the disc in a computer?

NO

Y

Make sure the customer finalized the disc in the DVD recorder.
Make sure the type of disc the customer is using is compatible
with the BD player. If the customer initialized a DVD-RW in VR mode,
make sure the owners manual has the RW logo to show
compatibility for the VR format.

YES

Y

Has the customer tried
multiple discs?

NO

Y

Make sure the customer burned a compatible format
(such as VCD, SVCD, or DivX). Make sure the file meets the
specifications required for the player to play the disc.
Check the owners manual for specifications. Disc may still not be
compatible. Refer customer to section of OM regarding burned discs.

Y

One disc with the problem is a problem with the disc.

BD players can play scratched or dirty BDs (DVDs) and not have
any issues during playback. Multiple discs with the issue can mean
the lens on the BD player needs to be cleaned.
Recommend a lens cleaner. Service BD if lens cleaner was used.
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TRAINING MASTER FOR BLU-RAY (BD)

5-7. Disc Freezes or Skips
The audio and video freeze and skip during play back of a BD or DVD disc.

Is the disc inserted into
the BD player properly?

NO

YES

What type of disc is
the customer using?

NO

Y

Make sure the disc has been inserted into the BD player properly.
The player can not read a disc inserted into the unit upside down.

YES

Did the customer burn this
disc in a DVD recorder?

NO

Y

Determine the type of disc the customer is not able to play.
If the customer is using a store-bought BD,
then please skip the next three questions. If it's a recorded disc,
move onto the next question.

YES

Did the customer burn
the disc in a computer?

NO

Y

Make sure the customer finalized the disc in the DVD recorder.
Make sure the type of disc the customer is using is compatible
with the BD player. If the customer initialized a DVD-RW in VR mode,
make sure the owners manual has the RW logo to show
compatibility for the VR format.

Y

YES

Y

Has the customer tried
multiple discs?

NO

Make sure the customer burned a compatible format
(such as VCD, SVCD, or DivX). Make sure the file meets the
specifications required for the player to play the disc. Check the owners
manual for specifications. Disc may still not be compatible.
Refer customer to section of OM regarding burned discs.

Y

One disc with the problem is a problem with the disc.

BD players can play scratched or dirty BDs (DVDs) and not have
any issues during playback. Multiple discs with the issue can mean
the lens on the BD player needs to be cleaned. Recommend
a lens cleaner. Service BD if lens cleaner was used.
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TRAINING MASTER FOR BLU-RAY (BD)

5-8. Can Access Menu, but Not Play a Movie
The disc menu is displayed but the disc will not play.

Go into the system information screen of the BD player.

To access this menu, bring up the main menu. Go to TV aspect,
highlight 16:9, press 1397139 and hit enter. For example, if sold
in the US, this should be DVD region code 1 and BD region code A.
In case of HD-DVD, there is no region code.

Check the system information NO
screen of the BD player.

Y

YES
What is the region code of NO »| The player can play only BD discs labeled same as the rear of the unit.
the BD disc?
YES
What is the region code of NO N

the DVD disc? The player can play only DVD discs labeled same as the rear of the unit.

YES
The disc locking up on a feature needs to be reported to Q&E.
Is the disc locking up on a NO See instructions on reporting problems to Q&E. For a work
disclaimer screen when the > around the problem, advise the customer to access the chapter list.
customer presses play? Start play back from chapter 1 to start the movie and avoid any

feature lock ups.

5-9. Reporting a problem to Quality & Engineering
Reporting a problem that may require a firmware update to fix.

Get the micom version from the system information screen.
Get the ISBN number from the back of the BD box cover
(the number under the barcode). Get the exact problem
the customer is describing Email this information to NAD Electronics
so the issue can be reported to the factory.

How do | report a problem to
Quality and Engineering?

Y
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TRAINING MASTER FOR BLU-RAY (BD)

5-10. Aspect Ratio

The customer has bars on the top and bottom of the screen, the left and right of the screen, or both.

Is the movie
wide screen or
full screen?

NO

YES

What is the aspect
ratio of the DVD disc
being played?

NO

Y

A full screen movie played on a wide screen TV will have bars
on the left and right side of the TV. The customer needs to
make sure they choose the appropriate type of movie
they want to view.

YES

What is the aspect
ratio of the BD player
set at?

NO

Y

If the aspect ratio is 1.33:1 then the movie is set up for full screen
viewing. Bars will appear on the left and right side of the screen
if the TV is wide screen. If the aspect ratio is 1.85:1 or 2.35:1,
then there will be bars on the top and bottom as that ratio is
bigger than widescreen TVs (1.78:1).

YES

What is the resolution
of the BD player set at?

NO

Y

Make sure the BD player aspect ratio is set to
the appropriate setting, depending on the aspect ratio of the TV.
If the customer chose 4:3 Letterbox, then bars will appear on the top
and bottom. The customer can choose the panscan setting to
get rid of the bars.

Y

YES

Y

What is the aspect ratio of
the television set at?

NO

Try changing the resolution to 480p. 720p, 1080i and
1080p resolution require a widescreen aspect ratio which
means bars will be placed on the left and right side for
full screen movies.

Y

Make sure the aspect of the television is set appropriately.
If the aspect ratio of the television is set at 4:3 when the TV
is wide screen, then a wide screen movie will show up as
letterbox with bars on the top and bottom and bars on the sides.
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TRAINING MASTER FOR BLU-RAY (BD)

5-11. My Unit Won’t Upconvert

The customer has a problem with getting the unit to change resolutions to 480p, 720p, 1080i, or 1080p.

Is the disc
currently playing?

NO

YES

Is the customer using
component (red, blue,
and green) cables?

NO

Y

Ask the customer to press stop to stop the disc from playing.
Ask the customer to press the resolution button to change the resolution.
The BD player will not change resolutions while the disc is playing.

YES

Is the customer using
any sort of adapter cable?

NO

Discs with copy protection will not upconvert above 480p
when using component cables. The component output does not have HDCP
(highbandwidth digital content protection) compliancy
which causes the BD player to switch from 720p or 1080i to 480p.

YES

Is the customer using
an HDMI or DVI cable?

NO

Y

RGB to DVI or RGB to HDMI adapters will not upconvert.
RGB outputs and inputs are not HDCP compliant. If the customer
sees an error message about HDCP, this is the issue.
Copy protected discs will not upconvert
when HDCP is not found on the input or output.

YES

Y

Is the customer using an
HDMI to DVI cable?

NO

Regular discs can convert to 1080p over the HDMI output and
only the HDMI output. The TV has to have HDCP compliancy on
the HDMI input. The display has to accept the resolution
(480p, 720p, 1080i, or 1080p).

YES

Has the customer tried
multiple discs?

NO

Y

Some movie companies will not allow their discs to upconvert
past 480p. If only one disc poses a problem, then the issue is the disc.
The customer will need to try multiple discs.

Y

One disc not upconverting means the disc may not upconvert.
Some movie companies will not allow their discs to upconvert.
If multiple discs display the issue, remove the disc and change
the resolution with no disc in the unit.
If resolution will not change, the unit needs service.
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TRAINING MASTER FOR BLU-RAY (BD)

6. BLU-RAY PLAYER

6-1. Slow Loading Times for BDs

Why does it take so
long to load my BDs?

NO

6-2. Booting Times

Why does it take
so long to boot my BD?

NO

Y

Y

The loading times for a blu-ray disc is 30 seconds.
When a customer switches from one disc to another, the lens
will change which is what causes the delay.

Blu Ray require different lasers to read the discs.

6-3. Ethernet Port

The booting times for the BD is 20 seconds.
When the set is booted, it takes a little long time
to loading the OS program.

The purpose of the ethernet port on the unit.

What is the purpose of
the ethernet port on
the unit?

NO

Why is not the item
downloaded through the
network?

NO

This is used for the unit to access a network dealing with interactive
BD movie menu. Unit can support BD2.0 so that network

] function is active in the BD disc. Also, unit can support VOD service such

as Netflix. (USA only)

Y

Make sure the customer insert the LAN cable into the Ethernet jack.
Make sure the network is active. If it is active,
the disc may have a problem.
If not active, see the network section of OM.
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ELECTRICAL TROUBLESHOOTING GUIDE

1. POWER SUPPLY (SMPS)

C No .5.3VA )

Replace the F101 (Use the same fuse)

YES
YES

Replace the BD101

Is the BD101 normal?
YES

Replace the R101

NO
YES

Is Vcc (13V~27V)
supplied to IC101

Is the D102 normal?

Pin4?

NO

Y

YES

Check or replace the D102

Replace the D124

Is the D124 normal?
YES

Is there about 2.5V
at the IC103 Pin1?

Replace the IC103

Replace the IC102

YES
YES

Replace the D123

Is the D123 normal?
YES

Replace the D121

o
YES

Replace the D132

o
YES

Replace the D125

NO
YES

Replace the D126

Is the D126 normal? NO
YES
C Power line of main PCB is short )
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ELECTRICAL TROUBLESHOOTING GUIDE

C wosov )

YES

Is the
Vce(3.8V)
upplied to 1IC153
Pin1?

NO

Check or Replace
the D123

Is the
IC153 Pin4
“H)!?

Check the DVD CTL
“H” signal from py-com

Check or Replace
the IC153

( No 12V_A )

YES

Is the

Vee(13.5V) NO

upplied to IC121
Pin1?

Check or Replace
the D121

Is the
IC151 Pin4
“H?

Check the DVD CTL
“H” signal from py-com

Check or Replace
the IC151

IC152 Pin4
“Hl!?

Check or Replace
the IC152

( No 12V_L )

YES

Is the
Vce(13.5V)
supplied to 1C12

IC154 Pin4
2

Check or Replace
the IC154
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NO

Check or Replace
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ELECTRICAL TROUBLESHOOTING GUIDE

2. POWER ON

C POWER on )4

"M56" or
Front I/F
"PLEASE WAIT" .
Display on VFD cable ((:)o}ggectlon Front I/F cable connect

OK?

VFD power
cable connection
OK?

VFD power cable connect

YES
YES

Display
cable connection
OK?

"NAD LOGO"
display on monitor
OK?

Proper display
cable connect

YES

Normal TV
function OK
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ELECTRICAL TROUBLESHOOTING GUIDE

3. SYSTEM PART

C POWER on )

"M56" or
"PLEASE WAIT"
Display on VFD
OK?

YES

“READING”
Display on VFD
OK?

YES

< System part OK )

CN9O01,
in6; +5.3V, Pin21; -30V,
Pin7; -27V, Pin11;
-24V/?2

NO

Check SMPS

X901 10MHz
OK?

X901 Change

R916
About 625kHz serial
lock OK?

NO

IC901 Change

YES

R923
about 500kHz
OK?

NO

IC902 Change

YES

C DIG901 change )

Timer Board

CN701,
Pin5; 12V, Pin7; 5V,
Pin2; 3.3V, Pin11;
5V?

Check SMPS

CA726; 5V
CA723; 1.2V
CA725; 1.8V

IC701, IC702 Change,
IC703 Change,
IC705 Change,
IC706 Change,
IC704 Change.

X504
54.000MHz
OK?

X504 Change

YES

Y

C Check 1C201 )
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ELECTRICAL TROUBLESHOOTING GUIDE

4. COMPONENT (YPbPr) VIDEO OUT

C Component video no display >

Re-soldering

L614 +3.3V
OK?
YES

R692, R693, R694 NO Re-soldering
signal OK?
YES

R650, R651, R652 NO Re-soldering
signal OK?
YES

Re-soldering

JK602
soldering OK?
YES
< Component Video OK >
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ELECTRICAL TROUBLESHOOTING GUIDE

5. CVBS VIDEO OUT

C CVBS video no display >

R691
Video signal input
OK?

NO IC201 Check

YES

IC606 Check

R632 Video
signal output OK?

YES

Re-soldering

JK602
soldering OK?

YES

C CVBS video OK >

3-32



6. AUDIO (S/PDIF, OPTICAL)

ELECTRICAL TROUBLESHOOTING GUIDE

C

No Audio >

R6E9
Digital audio
output OK?

JK601 Red
lighting OK?

YES

C

S/PDIF, OPTICAL
audio out OK?

IC201 Check

JK601(Pin2)
+5.0V OK?

IC702 Check

JK601 Re-soldering
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ELECTRICAL TROUBLESHOOTING GUIDE

7. AUDIO (ANALOG)

( No audio )

IC603(Pin8)
12V OK?

CN701 Pin4
12V OK?

L616 Re-soldering

Q614(Pin2)
LOW?

Q617 Re-soldering

1C607
Pin6,7,8 12S output
OK?

IC201 Check

IC607
Pin14,15 audio output
before amplifying

IC607 Check

OK?

TP633,
TP628 audio output
OK?

IC603 Check

L618, L619,
JKB602(Pin2,5)
oldering OK2

Re-soldering

YES

C Audio out OK? )
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ELECTRICAL TROUBLESHOOTING GUIDE

JK603
soldering OK?

YES

JK603 Pin18
+5V OK?

YES

IC201 Check

( HDMI out OK? )

Re-soldering

L621 Re-soldering
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WAVEFORMS

1.SYSTEM PART-1

S00mvidiv

7601 XTAL (27MHz)

3-36

--------

CLK27_XTALN
) CLK27_XTALP

Close to 7601 and avoid heat sink

R518 R511
18 18

X504

cs04 | 27MHz/18pFCL | cs18

BCM7601 BGA 507Pin (21 x 21) Broadcom
IC201

[ g




2.SYSTEM PART-2 (SYSTEM MEMORY)

1C304
HYB18TC512160B2F-3S
3 DOR2_0_ADDRI0-43]
:B3:85
B3|
0.,
DRS-0_ADDA12
—0_ADDR[4{
~0_ADDRI 10 ALl
~0_ADDR
—0_ADDRIE
~0_ADDRI[7
_0_ADDR[6 N
>_0_ADDR[5
~0_ADDR
—0_ADDR
3 —~ ~0_ADDR
K —0_ADDR
—0_ADDR
3:C3:C6 DDR2_0_BA2
7601 DDR2_0_BAO 3t DRB_0-8At
_YU__ 3:C3:C6 DOR2_0_BAO
3:05:B4 DDA2-0-CLKO
3:(5:B4 6 [DoRe-0-nako
3:C5:C6 DDRR_0_CKE
3:05 DDA2-0-nCS0
3:05:C6 DDAZ_0_NRAS
3:05i06 DDAZ-0_NCAS
3.05:06 DOR2_0_nkE <1
3:¢4 DDA2-0-DQM1
3:C4 DDAZ-0-0QMO
____________________ 5] [a
{ 1
! 1
H |
H |
! ]
! ]
! |
4 ' !
! |
! ]
! ]
1 DDA2-0-nCLK0 CO——9 H
! R3S (3gs |
H 202 e !
: DDA2_0_CLK0 [ O—— | oeno™®
7

¥Place end of trace near SDRAM balls

m

il il
il

/.J il \ il f

‘\
HHJM H’H

il
I

\
‘HHHH\ I

IH i ‘
H }‘H

| Frea 1714m1: @) = " 1div my sis 1T S00fsipt

RL200K

7601 DDR2_0_nCAS 7601 DDR2_0_CLKO

3-37




3. VIDEO PART-1 (100% FULL COLOR-BAR)
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4.VIDEO PART-2 (100% FULL COLOR-BAR)

D&D

Termination Resistor are placed close to Video Filter
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5. AUDIO PART (S/PDIF)

OPTICAL/COAXIAL OUT
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6. HDMI PART
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5. 2CH AUDIO INTERFACE BLOCK DIAGRAM

Jawi] juoi4

3-47

v m- - :
" 9N\ 097 "
Vo 9 — 4d1 AN e ——
HOZ R — _
1 02J9)s NDd/SLA/aa |
| e e e e e e e e e e e m
_IIII_
1ozl ) 109/
18LLINOd ----
NYOvEL < ¢
dNV-dO ava olpny
wiodpeo.ug




6. 7.1CH AUDIO INTERFACE BLOCK DIAGRAM
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7. VIDEO BLOCK DIAGRAM
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CIRCUIT DIAGRAMS
1. SMPS CIRCUIT DIAGRAM

IMPORTANT SAFETY
WHEN SERVICING THIS CHASSIS, UNDER NO

CIRCUM

BE MODIFIED OR ALTERED WITHOUT PERMISSION
FROM THE NAD CORPORATION. ALL COMPONENTS
SHOULD BE REPLACED ONLY WITH TYPES
IDENTICAL TO THOSE IN THE ORIGINAL CIRCUIT.
SPECIAL COMPONENTS ARE SHADED ON THE

NOTE :

SCHEMATIC FOR EASY IDENTIFICATION. THIS
CIRCUIT DIAGRAM MAY OCCASIONALLY DIFFER
FROM THE ACTUAL CIRCUIT USED. THIS WAY,
IMPLEMENTATION OF THE LATEST SAFETY AND
PERFORMANCE IMPROVEMENT CHANGES INTO
THE SET IS NOT DELAYED UNTIL THE NEW SERVICE
LITERATURE IS PRINTED.

1. Shaded(m) parts are critical for safety. Replace only
with specified part number.

2. Voltages are DC-measured with a digital voltmeter
during Play mode.

STANCES SHOULD THE ORIGINAL DESIGN
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AL N | | 2 i "
i ] u zz C432
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BCM7601-2 CIRCUIT DIAGRAM
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o L
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10201 i
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©
N\ DpR2 o ApDRIG
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DDEZ 0~ ADDE 5 :He vee_avs 1 nss | T
JR2_0_ADDR. 2 R g ). Fme
— e
ADDR (101 EBInCSO 4:A2  EBI ADDRI[25] S mz
= =
R2_0_ADDR [13] s ? o ige Ty
5: T [z
DDRZ_0_DATAID w1 0K, B232 vee 3va 5:H6 om0
DDR2_0_DATA 3 10KApy R234 DGND -
0 T L0KAAA B236 .JL;zj
N ‘DDRZ 0 _DATA[I0 T
DDR2_0_DATA 10K, R237 B0
N\ DDR2707DATAL 10K, R [ae22
—  DDR2 0 _DATA[16] * |an22
: =
5 S e
3:C3;3:C6 - 4:E s
e P 1 mm o 3230 s51_oATAL0-7] n
30 B 5
3:C6 DDR2_0_r DR2_0_VREE AL E :
3 R225 243(1%) 1 3 n
3i83,3:86 oorz_o_oor 2 o o
R2_1_ADDR [2] 212 o TR
2_1_ADDR[4] Y] 397
R2_1_ADDR (5 D1 E
TEWTI =1 i
DR2_1_ADDR [8 AD21 i1
R2 1 _ADDR [10] E14 Ve 1
3:62:3:6 — 2 oz 5 DDR21DOMO
oor2_1_aoorfo-131 <} R2_1_ADDR[13] = s Tt bl DDR2_1_DATA[0-31]
3:G6 DDR2_1_BAD hma| DoR2 1m0 3.k
o e f
p-y 366 DoR2 1 BA2 DRz 1 DATA[D W20 | DoRa 1 paea 00 13 DbRY "1 DATA[27 D
N\ oDoeopatatel  amiel 15
I\ DDR2 1 DATA[10 2817| 1
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E=S

place C279 to N3 ball of 7601
place C217 to AE10 ball of 7601

DDR2_0_VREF

DDR2 SDRAM LAYOUT GUIDE

1) a. DOS pairs will eventual
b. CK pairs will eventually have

The decaps and VREF resistors and

backside in the depopulated ring. VREF is the most sensitive net

3) use top and bottom layers onl:

4) Lay out escape plan per attached sk

5) Complete the layout of the wires in

©

ing rule to their respective byte lane data

Tule to the address lines

1aid out near the associated balls. For 7440 they should be
terns of isolation) to route

2

ch
he following order, keeping signals on their layer as much as possible

DQS iff pairs
DQ and D
remaining signals
Signals can be freely substituted within the following groups: [RS] if this is done, the schematic should be updated to match
DQ[7:0]  DOI15:8)  DQI23:16]  DOI31:24
) DLE pairs should be routed together 4 mil etch 4 mil spacing
8) Signals should by ch 4 mil space min, 8 mil spacing mostly
wold x-talk between the two

5

9]
10,
1) <= 1.5
12) Keep decoupling caps on back side out from beneath backing plate
13) Route clocks as differential pairs - Match differential impedance

Ohm to plane, 2. BCM7601-2

120 Ohm on pair

2009.2.16

A B c D E F G H | | | J K | L | M N [} P Q R
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3.

1

DDR2-800 CIRCUIT DIAGRAM
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2:C5;B4 DDR2_0_CLKO1 N
2:05;C6 DDR2_0_CKE © KE
2:c5 DDR2_0_Acso L8 —incs
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*Place end of trace near SDRAM balls
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DDR2_1_CLo1 P 2o P —— o PR U EIN
DDR2_1_CLKO1 N X DQ11 2 LDATALOL
e - Dot0|— D DDR2 1 DATA [10]
DDR2_1_CKE o KE D9 DDRZ 1 _DATA
DDR2_T_nCSo L8 —ncs nge —C s
DDR2_1_nRAS KT —|nras D7 |—E2
DDR2_1_nCAS = as e <
DDRZ_I_nWE niE DQs | —H8 0
e [3]
B3 % BN
2:F6 DDR2_1 nomé uDn DQ3 —
2:F6 DDR2_1_DOMO ~ LDM DO2 H DDR2_1_DATA[2] Q
1 pos |—=& DDR2 1 DATA[7
23 e oo —= DDR2_1_DATA (41
B2 —vss
e e Vs UDOS DDR2_1 DOS1 P
[ 1 o5 vss nuDEs DDR2_1_DQS1_N
1 H 22 —|uss QDS QS0P
H H 2 vsso nLQDS DOSO_N
' H m vsso
' H L vsso
' H D2 —vsso
1 H 5 vsso
| vSSQ
1 H ] nop—22—
| vsso Ne—E2—
phR2_1_crxol ! e
' R301 H £ vsso
120 H VSSDL
'
DPR2_1_CLKO1_P H
1 i o
" ) DEND
*Place end of trace near SDRAM balls
vee_1ve
= ™
E QN - Gu- Gu- GET GNT G- Gu- GEC GET GNC Gu- au- aw>
PRI
b P = = = = = I = = = = I = = =
W e ar o & arls Frerererererore
E %Z[S iy équT q%’é‘[qqqs i
g
7
HYB18TC1G160C2F-2.5 DGND ~
vee_1ve
DDR2_1_ADDR[0-13] oy Place as close as possible
in VDDL pin
1
C (A15) VD —L
—B3nc(ai4) =
ooz 1 oo 1) 2o ]
1 p7_|hi2
1 2 1 VDD 1
A10/2P
2 A9 VDI DDR2_1_VREF
B8 iag VDD
223 vbpo|—E
N 26 VDDA -
— a5 VDX 2
NE g VDDA =
N2 |3 o DGND
DOR; 1-ADDR Em— vopL oo
i AL
DDR2_1_ADDR ITER s URER
1o me opTf—*&——————" > ppr2 1 _opr 2:F5;33
2 DDR2_1_BA2
H DOR3-1BAL e opis—E SbEi i bATATe)
2: DDR2_1_BAO BRO DQ14 L
- po13|—D DDR2 1 DATA (311
2 DDR2_1_CLK23_P ; o K DQ12|—DL e el
2: DDR2_1_CLK23 N K gg;é o DDR2_1_DATA[29]
2 DDR2_1_CKE £ KE DQs 2 DD2_1DATA 251
F5 DDR2_T_nCs1 ncs Dos 1]
DDR2_1 nRAS KT —|nras pQ7|—E8 DDR2 1 DATA (18]
DDR2_1_nCAS © AS DOS I DDR2_1_DATA[21
DDRZ_I_nWE e oS DDR2_1_DATA[21] |
- Dos |1 DDR2 1 DATA[17
2:76 DDR2_1_DQM3 2 2 uDm D3 —# Rz aatal:
2:F6 DDR2_1_DQM2 LDM gg? o DDRZ 1 DATA[16] \]
23 oo oo —e DDR2_1 DATA[23]
B2 —vss
e Vs uDs DDR2_1_DOS3_P 2:¥5
s \ = vss nUDQS 2:¥5
' ~a—uss QDS 2:F6
' | = vsso nLQDS DDR2_1_DOS2_N 2:F6
! 1 B2 —vsso
H 1 5 vsso
| ' D2 —vsso
1 ' vsso
] 1 ;E vssQ
! ' Fo—vsso nef—22—
' ' 12 —vsso nef—E2—
! 1 ]
1 1 vsso
ook2_1_CrLK23 N | T7lysspr,
! R302 |
' 120 1
! ' &
ooka_1_cukz:_p H DeND 2009.2.16
’

*Place end of trace near SDRAM balls

3. DDR2-800

3-55

3-56

P Q R S



4. NAND, SATA INTERFACE, ETHERNET CIRCUIT DIAGRAM

“SaTh Desian & Layout Guider
3lHaten Trace length of oP)oN
2 $Tace spacing 19 5a wiaen
4 Route ditferential paics ahove and plane and gnd plane are not split under differential pairs
SlAvoid via asposaible s you
& Trace spacing betueen DP/DN and other traces must be more than 5 times of DP/DN trace width
7 SATX Xotal (X102) must he place close to BOHTAL0
& Trace Lengen must be less then 100mm LOADER SATA INTERFACE
5 Place ac-coupling capacitor (c403,411,402,419) close to Conn
- o7 VCC_12V_LOADES
— 208
*IMPEDAICE WATCAING IS REQUIRED : 100 OHl (AT EACH DIFFERENTIAL LINE)
{CA410 VCC_5V_LOAT +TRACE LENGTH MUST BE LESS THAN 100mm
Loou/6.3v awos aveos
vee_3va — 1| IST_oPEW 1 DGND
1 DGND. DGND. 2 | 12V_LoADER s:ps  sara_mxops <t G 2| sara_mxoer
B sies o it 3| sama_mom
T e [ ow
R487 ZR4BS cazgl 4 cAeL? C402 | | 10nH] P——
oren S10k2:F2i5:H6  wam_co e 5 | svrowom sies sama_om [ {1 s | swma_moomt
F25:H6  NAND AL 0.1u [roour/ 419 | | 10nH]
—] L i85 samn_or > o | s _meoer
: 5 oer oren [ . '
Zies EBinceo * tci0s
2o wa_nke 1 Tains
SR Itci0n
283 B1_ND_R8
BBS I/F
vee_ava D400
CN401 SRV05-4_OPEN
e vec_sv_ponve
3|
9 e @ 2 RS FRONT PANEL I/F
o S| e [
s ssc_s_son [ : Tra08 e
s omm DO a[®
st ssc_s_sc (> o D
~use Design & Layour Guides o
< , USB Data DP/DN must be routed as 100ohn diferential pairs A
UsSB I/F 2.Match Trace length of DB/DN - a1 D) -
3.Trace spacing is same as trace width. s usez v CF 22| USB D+
simeute el lvicss above Dot plene and ond plane exe nor aplie wder afffereneial patre. B o Lo o
&/Tace spacing betueen DF/ON and other traces must be more than 5 tines of DP/DN crace width e o
7.Consider current 200¢
8 3 Conaider abrupt. UGS power short B 2 con 1vs B
18] s.0m
an
— s e o3 15| oner_exs
\ Rao
5:85:5:H6 USBO_PHRON . o [
585 USB1_PWRON H URRT_THD_3 s10db3 =] =
ox vee_sva veo_sv_av D4 13| Fs
siFs 12|
B a1
7 o sowr_cee_con [ 11| o _cec
422 ! N
w2 o {? o aess rios reso Mrcon avp_ure e RETR T = OM_AUD_MUTE
sies ussr_ow CF D s 1 0104 x 2K E e 5 | wr_ e
R473, 0 DGKD . —
. , 4 E b con sv 1oaper_7:83:7:59
srs use1_oe s Do 1 . 5 s msc w0 sco usr_oven Co o | 1us_ovey
o643 snsian [ sv_ssc_uo_son EEE
28K3018 e
a0 s
e_con vz i|m
cass e v oo aigsy
6 opan (0. SuFT VCC 59 LOMER  poua () N
Riss o g0 —
5:F5 wsso_pw <} > usso_p- A7 . l 2 |usB_sv
EWE . p_—
usso_ve < > usso_pe Y e mg;;ly;fﬂ 1 [use sv
vee_ava vee_s o1
i
5 R430. R438
0 0 ETHERNET
1401
7.1CH AUDIO INTERFACE sima l D usrmos  *
args0s
sima sz o ©
WiFi I/F
D402
SRVO5-4 VCC_SV_LOADER
remvriy I, -
o[ e aveos .
e “ :
>3 swascmwsn [ @ son axa03
4 [ [ as B Ho. i
S|t [ - vsscwo s [D—————————@— 2
L ! Lal R467 37 GND :g
a -
. DEBUGGING CONSOLE (UART1) e
DD CN40s 38 3 - T
t = e
- sics s = 5
— : us_sv = 59 sey_on [ DO————————————————=
sics 125_ERCLK s 12s_tae
s usmop I 2 o- & —fxe —
. . - & an
s ussope I B o ! La08 .
sics 125_pamno (> 0| ms o vee ava #B1608_1000 e
4 GND - - Sl B
5:C5 125 DATAL > 9 125_DATAL
5:C5;5:H6 125_DATA2 > 10 125_DATA2 TR412 R454
7k
5:08;5:6 125 pans [ i msom a0
DGND - HB1608_1000 (< L406, PEND DEND a
J4;6:23 urgon_aup_wure [ 12 AUDIO_MUTE 5:F4 uarT_Rx0 < ¢ = RX g
VCC_12V_AUDIO s o L1407, a
vee gm0 g1 e S . HB1608_1000 ¥ B B
— ~ PF 1643/
o 0. au cas 1| sevamn eromecT 16430
— vee ava
s:si6:85 aup_rs_cuo [ o oaupcis P T i & *INPEDACE WATCHING IS REQUIRED : 100 ORI (AT EACH DIFFERENTIAL LINE)
I 17| wesur_scioac arcane s e
2 ac D—‘J = — 1 s “Bthernet Design & Layout Guides
) I 5:F3 )_19_UART_PROTECTION 1 Da DN must be routed as 100chm differential pairs
5. 74 1= mx T 19 R DGND. 2.Match Trace length of DP/DN
5 Trace spacing i sane as trace vidth
1% an i Route differential pairs above gnd plane and gnd plane are ot split under differential pairs
. vee v 5 Avoid via aspossible as you can
R490 [ vees. VL 6.Trace spacing between DP/DN and other traces must be mo: an 5 times of DP/DN trace width.
vee ava
o o4s2 3 . 2009.2.16
+— |2 casey 0.1y 4 .NAND, SATA
J Lo
casa rasz SiFa UART_RKL sim unRT_Rez INTERFACE, ETHERNET
{ o s wRT_T1 Spa;SHs URT_TIZ
_wro_caro/cpro_12 [ J
Rser_scuonc

3-57 3-58



BCM7601-1 CIRCUIT DIAGRAM

BCM7601 STRAP OPTIONS

Value |Field Name Signal bit| Description
0:A11 straps must be set on board
1 Strap_use_defaults EBI_nRW 31] 1:only non-default values need be set
1 strap reset outb def value|internal (Hard coded)| 30 Default value of the nRESET OUT pin af‘;er hardware reset
- - - - After hardware reset, the nRESET OUT will change to 1(deasserted)
0 strap_test_debug en 1 EBI_addr24 29| Test debug mode select
0 strap_test debug en 0 EBI_addr25 28 | Security related(2 bits)? default=0
0 Reserved N/A 27 | Reserved bit must be written with 0. A read returns an unknown value
Soxoolilmizoalaiss . 0 strap_33_27_mhz_clock internal (Hard coded)| 26 | 33MHz clock is used
e CLkar H 0 Reserved N/A 25 | Reserved bit must be written with 0. A read returns an unknown value
H 0 strap_xtal sel Refer to 24 | XTAL select
\ - pin ALT XTAL SEL
v '
g g w11 ! 0 |strap xtal adj 3 12S_DATA2 23 | XTAL adjustment
* ! 0 strap_xtal adj_2 128_DATA3 22
] 0 strap_xtal_adj_1 21
! _xta. adj_
504 27MHz/18pFCL Lcss ! 0 strap_xtal adj_0 20
208! 2008 ! Som1001/mC 10 S0 1 strap ebi rom size 1 NAND nRE 19 | NOR ROM(always 64MB window): NAND ROM:
! isigg“;ﬁii’;gf‘ﬁ 0 strap_ebi_rom size 0 NAND_CLE 18 | 0=NOR flash 0=disable ECC
peD Do ) STANDBY_BIN/SGPT0. 02 1=0neNAND flash 1=1 bit ECC
Must be placed near BCHTG0L - - 2=reserved 2=4 bit ECC
BOWIG01 BGA 507Pin (21 x 21) Broadcon o e =P\ S reserved o8 bit ECC
0 strap_ebi_invert addr USBO_PWRON 17| 0=Do not invert EBI address
e 12 I 1=invert upper bits of EBI address(not used by NAND flash)
= - D2 CLK27_XTALN = CLK27_XTALN 0 Reserved N/A 16 | Reserved bit must be written with 0. A read returns an unknown value
D2 CLK27_XTALP 233}33 mcris-m/scn_g 0 Reserved N/A 15
T o | Place under the foes cero e 0 strap_pci_ext_arb internal (Hard coded)| 14 | internal Arb. (default)
| BaTens mear batt R — 0 [strap_flash width EBI_nWEO 13 | NOR ROM: NAND ROM:
4 25 cxss_oor per_exk w C} 0=8bit 0=allow writes to block 0
B sumsy/arzo o7 1=16bit i 1:191‘10}: write commands to block 0(disallow writes)
AUD MUTE/GPIO O 0 strap_system big endian 125_S_DATA 12 | 0:system is LITTLE endian
B s ARt T BT 10 1:system is BIG endian
"“‘"’3—% UART_RKZ GPIO_16 0 strap_ebi_cs_swap internal (Hard coded)| 11| 0=no swap
= l=swap cs_0 and cs_1
Thers 1 strap_nand_flash EBI_nWE1 10 | 0=Boot from NOR
o 1=Boot from NAND
o2l B 0 strap_spi_slave_enable PCI_nGNTO 9| 0=The slave serial port(SSP) uses BSC protocol
3 BSCS ‘CLG 1=The SSP uses SPI protocol
o 3 BSC'S_SDA EpHY_TDP 4 i i i
ey i 0 strap_pci_memwin_size 1 internal (Hard coded)| 8| 1024MB
e 230 1 strap pci memwin size 0 internal (Hard coded)| 7
6:Fs 0 strap_pci_memwin2_en internal (Hard coded)| 6| PCI memory window 2 is disabled
. ) 0 strap pci memwinl en internal (Hard coded)| 5| PCI memory window 1 is enabled
Dowp §—E50 562(1%) o1 VDA - = -
- . S—v SATA_PLLVDD12 0 strap_pci_client NAND_ALE 4| 0=Chip is a PCI master device
) VDAC_vDD33 p———————— Gl 1=Chip operates as a PCI slave device
Close to 7601 SATA_TXDN1 v T T
£ SATA_TXDPL 0 Reserved N/A 3| Reserved bit must be written with 0. A read returns an unknown value
SATA_RXDNL
2 SATA_RXDP1 0 Reserved N/A 2
D el ey 23 UsB1_puRELT 0 |Reserved N/A 1
vee 1v2 use_vop12 U”Bﬁ?‘j% 1 strap_reset_ext_mode AUDO_SPDIF 0| 0=nRESET OUT is not extended
UsBo. PRR 1=nRESET OUT is extended 200ms
HDMI_PVDD12 USBO_PWRON -
182012 1000 pexp S RSEL AAI2K(1E [y
: s 541 DeND TRV T USB_MONCDR
DGND HTPLS R 3 USB_PLLVDDL:
i“;: 128_CLK :z 21 ‘; ;; ”
v ey voone Hed e e AvpEPE
i = e cik
R=4
R8s JRses Jrsss | rsas] rses Jrsea Jrser jrso1 522 Rs35 Jrs77 [ rs7e Jrsos
20k [OPEN [opaN JoPEN [0PEN [ 10k prEN open 10k 10k [open [ 10k [opew

EBI_nRi

vee_1vz HDMI_PVDD12

1000 ¢543 csas
0.1 OPEN_22uF

vee_3v3
DaND ?

R508

UART TXO

22uF/16V Rs33 JRs31 Jrs21 Jrse1 [ps7; Jrss2 [Rss2 Jrseo |rsns [vs3o [rsv [rsaajrs37 Jrs73 (rszors7s (rs7a

OPEN_4.7k
801000 [open [0k [10k [ 10k [ 10k preN |10k [ 10k |10k |10k Joren Jiok [1ok Popaw 10k [oeen 1ok
4:05;F4 nreseT <k s
1) nSELF_RST/GPTO_14 D—OAWL o - ;[ These configuration resistors do not need to be close to the BCM7601.
RS71 DGND So place them at the destination of the trace. 2009.2.16
5. BCM7601-1
A B c D E F G H [ I [ J K [ L [ M N 0 P Q R s

3-59 3-60



6. A/V OUTPUT CIRCUIT DIAGRAM

Rene Rep
12 e —AWh—
cos3 20K(2%) ) .
e63 47007 Rees 631 1e1m )
f - AuDzo_pRONTR 34
2675 Re3s Tee33 ey 120
Re7 .
e Qe
Dkew 3maw e R T (= P
15008 c2615 - ¢
vee_sy_awnto [ oL IC603 = D ) opEN
L o], NIM13404AV OPTICAL/COAXIAL OUT
B 2 1E cosd
5. 108 0. 1P Geen
Kacasis (so23 -
ReD? s
5 100 PG712FBS23 c639
Beos o tur
— o632
vee_12v 2w
veo_1av_awe
X . Aupto_FrowTL 78
E-.
Le1s aeiev 120 e
i oan Spen Ress
= So- cons e
10 aetale casole ez Lo cee3 T 615 Y hyiu . it
cors - 2688 5 K xRez1S | s
, 3 i ] L Wl i o sy 0Bt o : ol o
sir3 un_wute/ae1o_os [ e .
¢ rovrx [ —MW W@z ¢ & o cons
C6  AUDIO_MUTE_DAC AUDIO MUTE  H3 4.3K(5%) 33K(1%) ez Soon FOF ToopF
i ’
1262 it A o
p— 5 o
REDE. REDS. e
pexp
20014) 20K
o [ ) S +Rudio & Video Signal Layout Guider
9 . 1 Conponent & CVBG signal traces mist be routed using signal to signal spacing is more than 0.25m
COMPONENT, CVBS , 2CH AUDIO
P ]
10606
THS7314 " “
FESLAN 2s vec_avs_vioso e
5:84 vDAC_cvBs [ > cves & veegva —‘
8 = e Less !
. o 0 cone_ep [ ]
508
aupzo_srovrs [
i
e
— < oo cone_ex [
vee_sva_vioso =) L
S & 1cs10 5
7316 Avoio_srowme [
sy St Moo omonl 2 LR s
7 sm wacEr Res NG Em e e * -
- ReBLL memal  memy 4 vss s K80z
oE oPF  OPIg
Re0s Reto Rear
a8 B 50w 2 g5k cser ~=cersceno
Icm— Inmeom
&0 saw e
Termination Resistor are placed close to Video Filter
[ — Blace Re41,R648,C685 and G686 on the top of BCB &
6 - Maximum capacitance of DD line. is 50D o
. ) . be short and remove GND plane around Do .
671 and CA627 must. be placed near by PNLT8L Maximum CBC Line leakage current in off (upowered) state : 1.8uA
- HDMT
1607 eren 61t
b ovE/16v e sowr_cec_con
p— Rea: vee_avs RS2
Coen o
5.3
- . g
567508 Vo sour & £
sirs Vo1 hour s e s
sirs Thex 8 U1 wore oA 83 . ; . H
sics sowr_umerc 3 —
5 sanis: ez Voo gV AV
R682 vee +sv
0 100UF/16V RE4: RE41
R %5 3 aw
HOT_PLUG DET_oun | -
v v Vv HOT_PLUG DET_IN ===, SDA
o = W ooe_one_oit - T Yoo 15
o = AN poc_cu_ov ]
— 5:C5 DDC_CLK_IN = = 4 NC
e p open Jove
e oscour 1 cac
O [
m DS T e 12
5:05 HDMI_CLK_N 24
sics oI CL o, * n
oG
4 Do T 10 ™ cue
s 2
5:c5 wouz_o_w [ THDS Do- s 0
i
a TS o » . m@o_sup
28 DGND
5:c5 Homr_o_p [ T 7 TXO+
2
— ST . ™
. 0
Yoo s > s s
sics o ES
sics TS DTT ™ s s
7 52
™ ST s ™
o . 5
3 ua o roms-or—mvmso B
% DGND
TS D7 T 1
e 5
v et o
$———peci.aw) s smas =
Bt each differential pair  VCC3.3L B - 3
trace inpedance mist be e s.a .
100 ohm. vee 5.6V L N ! ne s DGD
- 10609 (88 protection 1¢)
ose 28 possibie to
Tpareczas e
“HDME Design & Layout Guides iCeos
oo st 1.HDNI differential pair signals must be routed as 100chn differential pairs
S H of differencial pairs
rers 5 Trace spacing is sane as trace width within pair signals
2 e el 3rTiace apaciuo Lo, tens a3 ciace widel YIEhAD PaLE SOMALS. | cee mpiie under alzcereial pu:
8 s via aspossible as you can
0 ope: Spacing between DP/DN and other traces must be more than 5 times of DP/DN trace width.
B 1eas than 100mm
o6 TF open
D613 —oP¢
s2xe4-Cave
L
oo
2009.2.16
fraty
3 6. A/V Output
2 1
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7.

POWER SUPPLY CIRCUIT DIAGRAM

3-63

3-64

vee_3v3
=
3 lca710
o 220yF/16V
I
o
10 DGND
VCC_12V_AUDIO
VCC_5.6V_L [5.6VA TO 1.8V]
CN701 7601& DDR2 1.8V max 2A
3.3V 1 * 3
uF
1C704
9 3.3V 2 y - SC45218ETRT
100YF/16V u c738
GND 3 VCC_5.6V_L ]K 8 0, JuF
DGND o~ D703 BST ss 1
12V_AUDIO 4 18835p 5 5 R724
p— VCC_12V_LOADER N comp W —
12V_LOADER 5 2 [5.6VA TO 1.2V] L A727l Ws !
DGND BCM7601 (max 3.3A@1.2V) €780 £ c725 3 aw FB 6 150F 4 7k 77
GND 6 —® P 0.1uF c762 DGND
f— 22uF 100UF/16V 4 | oo EN 5 330pF
8 5V_LOADER 7 A0S MP2380DN vee_1vz <Jp_con_1ve
4:K4;F5 & 4:K4;D3
P_CON 8 % P_CON_3V3_LOADER B 220UF/16V 8 . 1
5 2708 sW DGND vee_1ve
GND 9 —e C702 7 R710| C704 SFCB1047-5R6 DGND
1uF. OPEN EN/SYNC BST
— GND —e
10 DGND 6 BG vee |3 47 ] o.wF 712 mml(f
. DGND
5.3VA 11 l VCC_5V_LOADER 5 . P ‘ 230UF/167]0. 1uF 5.6uH/3A o
7 5.3VA 12 * T29VA 42.2k (1% > 781 €782 _|LA725 | c757 4+ CA714
R725
& R705 30K (1% 22uF
GND B3 3 a709 P,‘Cl?izl_gi W' 80 Bk (19) D701 (1%) e P o e av 220UF/16V
- DGND FD- T 100pF SMAB34 P
29VA 14 5 220DF/16V 726 4 DGND 24K (1%)
DGND  DGND
—_ FD- 15 5 P_CON_1V2 > *Must be placed Inductor L721
4:K5 OPEN *Must be placed same plane as L721 DGND DGND
FD+ 16 N D702 u *Must be placed Inductor L719
El El =l DGND RBOB1L-20 (25V/5A) DGND *Must be placed same plane as L719
a a a
6 s o o] ~
©-VCC_5.6V_L R704
@ g - 100K T
= ~ ~ DGND
[3) [3) 3] .
2 .ca704 DGND
— TIT AN
DGND DGND DGND 5
a 220pF/16V
3
[5.6VA TO 5V]
5 AUDIO/VIDEO POWER (max 1A@5YV)
DGND a
I
E
1C702 % . KIA78ROSF
— = o D
=] a
B omoe
=1 I =3
=] o o
v Z u oo 8
VCC_5.6V_L 8 8 8 2 &
4 A« o] <[ w
peyp  VCC_SV_AV
vee_3v3 L722
- ca7024H €703 °
22uF/16V 4.7UH
0.1uF .
— RZ?:k R719 ca726
100K 100UF/16V
5:F3 psu_on/cp1o_13 < DGND
3 DGND
DGND
P_CON_3v3_LOADER [ »———
4:K4;B3
2 2009.2.16
7 . POWER Supply
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8. ANALOG AUDIO 7.1CH. CIRCUIT DIAGRAM

VL5 6V-L

FEOS
14k

12 cnaot s cn FeTs AB11
715818 A 22UF/16V 560 [
e e i cas6 AUD_FLK4
71819 AL-TR 0. 1UF AE02 caos
EXERVALR |2 3 VeC_BV_AV A &a0pF
21817 = VCC-12V-AUDID -2
SVl 2 |28 DEND 120 vee-t2v-ap10 0301 oo :"r
RESET_BCHDAC | 4 s > REsET . P I DblD K1
fa— 215812 oén
X 06D
ETRE iy 5% Lemoo by
oo 61 6D TC”E o6 MC4580
b 0.10F
12V_AUDIO 7 R VOC-12V-AUT0
& 8 o = oo Re04 310
1 awoe |9 > weowwre pivi =
S 0AA3 |10 2802 AD-TeSDATAS k cesos
715803 [P 2200/ 16V
125_0ATA2 11 = DY T RB75 RB12 ~ o o
S oATAL |12 [ AUD-I25.DATAL o 560 0
P A > AUD-FAKA
— 125_DATAO 13 [ AUD_I25-DATAO CABDB . ] caos
220/ 16V B80DF
e 14 oo 2 oaoy) %
AB13 KTC28
125 LACK 15 @B 1estaox B3 060 oo
125-5CK 16 27— 125801k 1
10 FS_0LK O 7 28— mstEROLK eng
) 18— AATE
oL g AUD_SCL
EN 20 OGO — wnso
2
" 620 oiio
- AR5
15 [
15 AUDLSLK4
Pats [T
d.2 IBGWF
9 i Lt
060 ICc803 EXTERNAL_TR
MC4580
VCC-12V-AUDID
R824
o 0
[+ cansn
¥ 2200/ 16v
Yo AgT7 AB2E
8 o v ” g2
< [ Aun_sAKa
caBi2 e T catz’
AU/ 16V R 630pF Ao > o o
Rg2: =
c891 pid e offo oo[3)
AK435TET QEsAY q
—] AuD-RsR [ RIS
' El
MASTER-CLK MILK DZF{ ——————{ > AUD-ZERO-WUTE 080:
o—r 2 [T e — 4 s a|
sstk [DO——— B ozFe | = o Reza KTC3E755 =
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9. FRONT TIMER / KEY CIRCUIT DIAGRAM
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10. USB, GPIO, STRAP CIRCUIT DIAGRAM (OPTIONAL)
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11. POWER AND CONTROL CIRCUIT DIAGRAM (OPTIONAL)
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12. RF ANTENNA CIRCUIT DIAGRAM (OPTIONAL)
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13. M56 FPP+SUB+USB CIRCUIT DIAGRAM
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CIRCUIT VOLTAGE CHART
1. MAIN BOARD ICs (VOLT)

2. MAIN BOARD Capacitors

3. 7.1CH BOARD Capacitors

3-77

3-78

PIN IC402 1C609 1C603 IC610 IC606 IC702 IC704 IC706 NO Loc SPEC PLAYBACK NO Loc SPEC PLAYBACK
STOP | PLAY | sToP | PLAY | sTOP | PLAY | sTOP | PLAY | STOP | PLAY | STOP | PLAY | STOP | PLAY | STOP | PLAY *) ©) *) ©
1 | 000 | 000 | 530 | 530 | 360 | 360 | 0.00 | 0.00 [ 0.00 | 0.00 | 530 | 530 | 678 | 678 | 127 | 1.27 1 CA401 | 22uF/16v 3.29 0.00 1 CA825 | 10uF/16V 5.08 0.00
2 | 000 | 000 | 330 | 330 [ 240 | 240 | 0.00 | 0.00 | 0.00 | 0.00 | 520 | 520 | 530 | 530 | 590 [ 5.90 2 CA404 | 22uF/16v 5.09 0.00 2 CA826 | 1ouF/16v 5.08 0.00
3 | 000 | 000 [ 000 | 0.00 | 240 | 240 | 0.00 | 0.00 | 0.00 | 0.00 [ 500 | 500 | 1.86 | 1.86 | 500 | 5.00 3 CA407 | 22uF/16V 254 0.00 3 cA827 | 10uF/16v 252 0.00
4 | 330 | 330 | 300 | 300 [ 0.00 [ 0.00 | 330 | 330 | 330 | 330 | 0.00 | 0.00 | 0.00 | 0.00 [ 0.00 [ 0.00 4 CA702 | 22uF/16v 5.29 0.00 4 CA803 | 220uF/16V 5.49 0.00
5 | 330 [ 330 | 0.00 | 000 | 240 | 2.40 | 0.00 | 0.00 | 0.00 | 0.00 [ 0.00 | 0.00 | 530 | 530 [ 078 | 0.78 5 CA2E1 | 47uFniev 1.81 0.00 5 CA804 | 220uF/16V 12.00 0.00
6 | 330 [ 330 | 300 [ 300 | 240 | 240 | 1.00 [ 1.00 | 0.00 | 0.00 080 | 0.80 | 0.00 | 0.00 6 CA2E2 | 47uF/6v 3.29 0.00 6 CA805 | 22uF/16v 5.53 0.00
7 | 330 | 330 [ 300 | 300 | 360 | 360 | 1.00 | 1.00 | 0.00 | 0.00 130 | 130 | 525 | 525 7 CA2E3 | 47uF/16v 1.23 0.00 7 CA806 | 22uF/16V 5.53 0.00
8 | 330 [ 330 | 000 [ 0.00 | 1200 | 1200 [ 130 [ 1.30 | 120 | 1.20 170 | 170 | 530 | 5.30 8 CA2E4 | 47uF/evV 254 0.00 8 CA809 | 220uF/16V 55 0.00
9 | 330 [ 330 | 300 [ 3.00 9 CA2E5 | 47uF/evV 1.23 0.00 9 cA810 | 220uF/16V 12.00 0.00
10 | 330 | 330 | 3.00 | 3.00 10 | CA2E6 | 47uF/iev 1.81 0.00 10 | cAst1 | 22uF/6v 5.53 0.00
11 | 000 | 000 [ 000 | 0.00 11 | ca2e7 | a7uriev 3.29 0.00 1 cagt2 | 22uF/ev 5.53 0.00
12 | 330 | 330 | 3.00 | 3.00 12 | ca410 | 100uF/.3v 3.29 0.00 12 | cAs15 | 220uF/i6V 5.53 0.00
13 | 0.00 | 000 | 300 | 3.00 13 | ca725 | 100uF/e.3v 1.81 0.00 13 | cas16 | 220uF/16v 12.00 0.00
14 | 000 | 0.00 | 0.00 | 0.00 14 | ca415 | 100uF/16V 5.00 0.00 14 | cas17 | 22uF/ev 5.53 0.00
15 | 0.00 | 000 | 300 | 3.00 15 | caa16 | 100uF/16v 12.00 0.00 15 | casts | 22uF/tev 5.53 0.00
16 | 330 | 330 | 500 | 5.00 16 | ca417 | 100uF/16v 5.00 0.00 16 | cas21 | 220uF/iev 5.47 0.00
17 | 330 | 330 | 0.00 | 0.00 17 | cA614 | 100uF/16v 12.05 0.00 17 | cAs22 | 220uF/i6v 12.00 0.00
18 | 330 | 330 [ 0.00 | 0.00 18 | cae24 | 100uF/16v 254 0.00 18 | cas2s | 22uF/tev 5.53 0.00
19 | 330 | 330 | 323 | 323 19 | cA630 | 100uF/16vV 12.05 0.00 19 | cas24 | 22uF/ev 5.53 0.00
20 | 000 | 000 | 313 | 3.13 20 | cae3t | 100uF/16v 5.09 0.00 20 | casot | 22UF/6v 5.50 2.50
21 | 000 [ 000 [ 000 | 0.00 21 CA634 | 22uF/16V 3.60 0.00 21 CA802 | 22UF/16V 5.50 2.50
22 | 000 | 000 | 0.00 | 0.00 22 | cae3s | 22uF/tev 3.60 0.00 22 | caso7 | 22UF/6v 5.50 2.50
23 | 000 | 000 | 0.00 | 0.00 23 | ca720 | 100uF/16v 5.28 0.00 23 | casos | 22UF/16v 5.50 2.50
24 | 000 [ 000 [ 3.00 | 3.00 24 | cA726 | 100uF/16V 5.09 0.00 24 | cAs13 | 22UF/6V 5.50 2.50
25 | 000 | 000 | 0.00 | 0.00 25 | ca727 | 100uF/16v 5.27 0.00 25 | cast4 | 22uF/ev 5.50 250
26 | 0.00 [ 000 [ 3.00 | 3.00 26 | CA628 | 470uF/6.3V 3.28 0.00 26 | CAs19 | 22UF/6V 5.50 2.50
27 | 000 | 000 | 300 | 3.00 27 | cAsas | 220uF/16v 1.81 0.00 27 | cas20 | 22uFnev 5.50 2.50
28 | 0.00 [ 000 [ 0.00 | 0.00 28 | CA346 | 220uF/16V 1.81 0.00
29 | 330 | 330 | 3.00 | 3.00 290 | ca347 | 220uF/16v 1.81 0.00 4. FRONT TIMER BOARD
30 | 330 | 330 | 300 | 3.00 30 | caszas | 220uF/16v 1.81 0.00
31 | 330 | 330 [ 0.00 | 0.00 31 CA704 | 220uF/16V 5.32 0.00 ;‘0’2% Reference | Capacitors Play Mode EE Mode
32 | 330 [ 330 [ 300 | 3.00 32 | CA705 | 220uF/16vV 12.20 0.00 * . + i
33 | 000 [ 000 [ 3.00 | 3.00 33 | cA708 | 220uF/16v 5.32 0.00 co23 22uFrev 527 0 527 0
34 | 000 | 000 | 0.00 | 0.00 34 | ca7o9 | 220uF/16v 4.98 0.00 co16 AruFriev 4.88 0 4.88 0
35 | 0.00 [ 000 [ 3.00 | 3.00 35 | CA710 | 220uF/16vV 3.30 0.00 co18 ATuF16N 527 0 527 0
3 1 000 1 000 1000 T 000 PV P R—— e 500 IC901- uUPD7BF0535GK Micom IC902 - PT6315 VFD Driver IC
37 | 330 | 330 | 470 | 470 37 | ca71s | 220uF/16v 12.20 0.00 Pin No. Desc. Voltage Pin No. Desc. Voltage
38 | 0.00 [ 000 [ 0.00 | 0.0 38 | CA723 | 220uF/16vV 1.23 0.00 15 vbb 527 13,43 vbb 5.26
39 | 0.00 | 0.00 30 | CA501 | 22uF/16v 3.30 0.00 47 AVREF 527 30 “29VA ~28.68
20 | 000 | 000 IC904 S-80842C 4.2V RESET IC RC901 RCU Receiver
M 3.30 3.30 Desc. Voltage Pin Desc. Voltage
22 | 350 | 390 1 VDD 5.26 2 VCC 4.87
43 | 330 | 330 2 out 522
44 | 330 | 330 3 Vss 0
2 | 000 | 000 DIG901 HNS-06SC41
46 0.00 0.00 Desc. Voltage
47 | 0.00 | 0.00 FD+ 224
48 | 000 | 0.00




PRINTED CIRCUIT BOARD DIAGRAMS

1. MAIN P.C.BOARD
(TOP VIEW) (BOTTOM VIEW)
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2. SMPS P.C.BOARD
(TOP VIEW)
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3. M56 FPP+SUB+USB P.C.Boards
(TOP VIEW)
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4. FRONT TIMER P.C.BOARD
(TOP VIEW)
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5. ANALOG 7.1CH P.C.BOARD
(TOP VIEW) (BOTTOM VIEW)

on

8 E—

= - 6o
& ° @ o ° ° ° ° °

8 Q- 5

°
sieorz Z0891Z

o
o o
Dot . eETTeme T G L R end e,
Sy o S O+ Q) ° 2T 2, 2
§ o o ﬂC@ 5
50 o . cAs13 CAst14 o o o N Qo o Q
—{| JEles = - ogue e oS . ’

5 S o
90 l® o Cas0s o @4#@7 casoa - °
o § ° ° o o o . + o — -
% N R O FA 5 o\
Oy ° CAB0Z CAB0T ° Va o / =
1 8 + & B B
a

6. WI-FI P.C.BOARD

(TOP VIEW) (BOTTOM VIEW)

3 3

3-87 3-88



MEMO MEMO

3-89 3-90



SECTION 4
HL-05P LOADER PART

CONTENTS
INTERNAL STRUCTURE OF THE PICK-UP ... 4-1
1. OPTICAL LAYOUT .ttt ettt h e s e e b e s e e e e e e s e see e s ne e seeeeneas 4-1
2. SF-BD412 PDIC COMPOSITION ......uiiiiiiiiii ittt sttt ettt seee e sbeesaeenaneea 4-2
3. PICK-UP CONNECTOR TERMINAL PIN ASSIGNMENTS ...t 4-3
MAJOR IC INTERNAL BLOCK DIAGRAM AND PIN DESCRIPTION ..., 4-4
1. LIC501 (MT8575) : BLU-RAY SIGNAL PROCESSOR SINGLE CHIP .......ooociiiiiiceeee e 4-4
2. LIC201 (R2A30232SP) : SPINDLE MOTOR AND 6CH ACTUATOR DRIVER.......cccoceiiiiiciiieneenine 4-9
CIRCUIT DIAGRAI ...ttt 4-11
CIRCUIT VOLTAGE CHART ..ot 4-13
PRINTED CIRCUIT BOARD DIAGRAMS ............ccooiinintn e 4-15

4-1



INTERNAL STRUCTURE OF THE PICK-UP

1. OPTICAL LAYOUT

DVD / CD+BD
5 : 2- OBL type

405nm LD

DVD/CD Layout PD Blu-ray Layout
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2. SF-BD412 PDIC COMPOSITION
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3. PICK-UP CONNECTOR TERMINAL PIN ASSIGNMENTS

PIN NO. PIN NAME DESCRIPTION
1 FCS2+ FOCUSING2+
2 FCS2- FOCUSING2-
3 TRK+ ACT TRACKING+
4 FCS1+ FOCUSING1+
5 TRK- TRACKING-
6 FCS1- FOCUSING1-
7 A- Stepping Motor A- Terminal
8 B- Stepping Motor B- Terminal
9 A+ Stepping Motor A+ Terminal
10 B+ CL SHIFTER Stepping Motor B+ Terminal
1 NC NC
12 NC NC
13 NC NC
14 A output
15 B B output
16 C output
17 D D output
18 SA SA output
19 SB SB output
20 SC SC output
21 SD SD output
22 SW3 PDIC PDIC BD Sub Output Switch Port
23 RF+ RF(+)output for BD/DVD/CD
24 RF- RF(-)output for BD/DVD/CD
25 SWB2 SW for PDIC,BD Gain and sleep
26 SWB1 SW for PDIC,BD Gain and sleep
27 VREF_PD PDIC Reference Supply Terminal 2.1V
28 VCC_+5PD PDIC Power Terminal 5V
29 GND_PD GND for PDIC
30 SwW 2-Wavelength PDIC DVD/CD/Sleep Changeover SW
31 GND1 GND for LD & HFM IC
32 LDI_BD LD control for BD_LD
33 LDI_CD LD control for CD_LD
34 LDI_DVD LD control for DVD_LD
35 GND1 GND for LD & HFM IC
36 TEMP Thermister
37 VCC VCC for HFM IC
38 MON_CD/DVD H,';BIDIC Monitor output for DVD & CD
39 MON_BD Monitor Monitor output for BD
40 SEL_DVD Select input for DVD Monitor(L:enable)
41 SEL_CD Select input for CD Monitor(L:enable)
42 NC NC
43 NC NC
44 GND1 GND for LD & HFM IC
45 GND_BDBM GND for Back monitor PD,BD
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MAJOR IC INTERNAL BLOCK DIAGRAM AND PIN DESCRIPTION

1. LIC501 (MT8575) : Blu-ray SIGNAL PROCESSOR SINGLE CHIP
1-1. Pin Assignment
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1-2. Block Diagram
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1-3. Pin Function

PIN NO PIN NAME TYPE DESCRIPTION
RF Signals & S/H Control Pulses (21)
5 TRINA Analog Input Input of Tracking Signal (A)
6 TRINB Analog Input Input of Tracking Signal (B)
7 TRINC Analog Input Input of Tracking Signal (C)
8 TRIND Analog Input Input of Tracking Signal (D)
9 INA Analog Input Input of Main Beam Signal (A)
10 INB Analog Input Input of Main Beam Signal (B)
11 INC Analog Input Input of Main Beam Signal (C)
12 IND Analog Input Input of Main Beam Signal (D)
14 INE Analog Input Input of Sub-Beam Signal (E)
15 INF Analog Input Input of Sub-Beam Signal (F)
16 ING Analog Input Input of Sub-Beam Signal (G)
17 INH Analog Input Input of Sub-Beam Signal (H)
Input of Focusing Signal (Positive)

19 FOIP/RRFSUM Analog Input Alternative Function : Read RF sum
20 FOIN Analog Input Input of Focusing Signal (Negative)
24 RFIN Analog Input Differential Input of AC Coupling RF SUM Signal (Negative)
25 RFIP Analog Input Differential Input of AC Coupling RF SUM Signal (Positive)
26 RFIP2 Analog Input Differential Input of AC Coupling RF SUM Signal (Positive)
27 RFIN2 Analog Input Differential Input of AC Coupling RF SUM Signal (Negative)
47 GAINSW Analog Output Read gain switch. 1
48 GAINSW2 Analog Output Read gain switch 2.

GAINSW3 Analog Output Read gain switch 3.

EQBIAS

FPDODVD

Analog Output

Analog Input

EQREF Circuits (1)
External Bias Connection for Circuits in EQRF Block & SATA Block.

The external resistor need meet the precision for SATA requirement. (23.1K, 1%)

o Power Control for Laser) (6)
Laser Power Monitor Input for DVD APC / Differential positive input

23 FPDOCD Analog Input Laser Power Monitor Input for CD APC / Differential negative input
121 VRDCO Analog Output Output Voltage of Laser Diode Control in Read APC
122 VRDC10 Analog Output Output Voltage 1 of Laser Diode Control in Read APC
123 VRDC20 Analog Output Output Voltage 2 of Laser Diode Control in Read APC
124 VRDC30 Analog Output Output Voltage 3 of Laser Diode Control in Read APC
Reference Voltages & DACs (5)
1 V14 Analog Output Output of Voltage Reference (1.4V)
2 VFVREF Analog Output Output of Voltage Reference
3 HAVC Analog Output Decoupling Pin for Reference Voltage of Main and Sub Beams
28 REG_CAP Analog Output Output of Voltage Reference

117

MPXOUT3/MON/GO

Analog Output

Analog Output

Output of General DAC

it for Various Signals) and Testing Interface (4)

Multiplexer Output 3 for Signal Monitoring.

Alternate function : Internal monitored signal output / General output.

118

MPXOUT2/MON/GO

Analog Output

Multiplexer Output 2 for Signal Monitoring.
Alternate function : Internal monitored signal output / General output.

119

MPXOUT1/MON/GO

Analog Output

Multiplexer Output 1 for Signal Monitoring.
Alternate function : Internal monitored signal output / General output

AUX1

AGND_1

Analog I/0

Analog Ground

Auxiliary Input.Alternative Function : Signal Monitoring
RF Power Supplies (11)

Ground Pin

13 AVDD33_2 |Analog Power(3.3V)| Power Pin
18 AGND_2 Analog Ground | Ground Pin
21 AVDD12_2 |Analog Power(1.2V)| Power Pin
29 AGND_3 Analog Ground | Ground Pin
30 AVDD33_3 |Analog Power(3.3V)| Power Pin
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Low-

PIN NO PIN NAME TYPE DESCRIPTION
31 AVDD12_3 |Analog Power(1.2V)| Power Pin
32 AVDD12_4 |Analog Power(1.2V)| Power Pin
43 AVDD33_4 |Analog Power(3.3V)| Power Pin
116 AVDD12_1 |Analog Power(1.2V)| Power Pin
127 AVDD33_1 |Analog Power(3.3V)| Power Pin

Speed General Output (10)

33 LGO1P Analog Output Lowspeed General Output 1P
34 LGO1N Analog Output Lowspeed General Output 1N
35 LGO2P Analog Output Lowspeed General Output 2P
36 LGO2N Analog Output Lowspeed General Output 2N
37 LGO3P Analog Output Lowspeed General Output 3P
38 LGO3N Analog Output Lowspeed General Output 3N
39 LGO4P Analog Output Lowspeed General Output 4P
40 LGO4N Analog Output Lowspeed General Output 4N
Lowspeed General Output 5P
41 LGOSP Analog Output Alternative Function : Read gain switch 4
42 LGO5N Analog Output Lowspeed General Output 5N

Alternative Function : Read gain switch 5
MOTOR (10)
Feed motor 3 control. PWM output.

2mA PDR,
75K pull-up.

50 FMOS3 Analog I/O . . ” .

Alternative Function : Auxiliary servo input
51 FMO4 Analog /0 Feed mgtor 4 corjtrol.. PWM output. '

Alternative Function : Auxiliary servo input
52 TLO Analog Output Tilt servo output
53 TRO Analog Output Tracking servo output. PDM output of tracking servo compensator.
54 FOO Analog Output Focus servo output. PDM output of focus servo compensator.
55 TRAYPWM Analog Output Tray PWM control output. Controlled by p P.
56 FMO Analog Output Feed motor control. PWM output.
57 FMO2 Analog Output Feed motor 2 control. PWM output.
58 DMO Analog Output Disk motor control output. PWM output.

3.3V LVTTL I/O,

96 FG SV-tolerance, 1 Motor Hall sensor input. The pin is spike-free at power-on stage.

SATA Interface (10)

77 SVDD33 Analog Power(3.3V)| Power supply for SATA 3.3V circuitry

78 SPLLVDD12 |Analog Power(1.2V)| Power supply for SATA circuitry

79 SAGND Analog Ground | Ground Pin for SATA circuitry

80 STXVDD12 |Analog Power(1.2V)| Power supply for SATA transmit circuitry

81 STXP Analog Output Differential serial output transmit signal of SATA
82 STXN Analog Output Differential serial output transmit signal of SATA
83 SAGND Analog Ground | Ground Pin for SATA circuitry

84 SRXN Analog Input Differential input receive signal of SATA

85 SRXP Analog Input Differential input receive signal of SATA

86 AVDD12_RX |Analog Power(1.2V)| Power supply for SATA circuitry

Crystal Interface (3)

97 SFHOLD#
98 SFCLK
99 SFDO
100 SFCS#
101 SFDI
102 SFWP#

74 XTAL25MI Input X'tal input. The working frequency is 25MHz.
75 XTAL25MO Output X'tal output.
76 SXVDD33 Analog Power(3.3V)| Power supply for X ftal circuitry

Serial Flash (6)
Hold in normal serial flash mode but in quad I/O, as serial data input/data output

serial flashAfs clock output

3.3V LVTTL I/O,

serial data outputrial

5V-tolerance,

chip select output

4,8,12,16mA PDR,

serial data input

75K pull-up

Write protection in normal serial flash mode but in quad I/O,
as serial data input/data output
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PIN NO

PIN NAME

TYPE

DESCRIPTION
DD serial interface (3)

44 LDD_SDIO 3.3V LVTTL I/O, | LDD serial interface data. The pin is spike-free at power-on stage.
45 LDD_CLK 5V-tolerance, LDD serial interface CLK. The pin is spike-free at power-on stage.
46 LDD SEN 2,4,6,8mA PDR, | LDD serial interface command enable.
- 75K pull-up The pin is spike-free at power-on stage.
Tray_is_in Input, A Logical Low Indicates the Tray is IN.
67 TRAYIN Feedback Flag is from Tray Connector.
The pin is spike-free at power-on stage.
Tray_is_out Input. A Logical Low Indicates the Tray is OUT.
68 TRAYOUT Feedback Flag is from Tray Connector.
3.3V LVTTL I/O, | The pin is spike-free at power-on stage.
69 EJECT 5V-tolerance, Eject/stop key input, active low.
12mA,75K pull-up | The pin is spike-free at power-on stage.
Sledge Inner Limit Input, Active Low.
72 LIMIT The pin is spike-free at power-on stage.
Alternate function : 1. Internal monitored signal output
Play/pause key input, active low.
73 PLAY The pin is spike-free at power-on stage.
ISC & GIO function (21)
120 RSTI Analog Input Internal power on reset detection input.
3.3V LVTTL I/O,
5V-tolerance,
62 GlO12 4.8.12,16mA PDR, General 10
75K pull-up
63 GIO13 General 10.
65 GIOO0/MUTEH1 General 10
66 GIO1/MUTE2 3.3VLVTTL /O, | General IO
5V-tolerance, LED Control Output. Initial 0 Output.
70 LED1/GIO3 | 4,8,12,16mA PDR, | The pin is spike-free at power-on stage.
75K pull-down | Alternate function : General I/O
87 G104 3.3VLVTTL /O | General IO.
88 GIO5 3.3VLVTTL /O | General IO.
89 GIO6 3.3VLVTTL /O | General IO.
90 GIO7/MUTES General 10. The pin is spike-free at power-on stage.
91 GIO8 General 10.
General 10.The pin is spike-free at power-on stage.
92 GIO9/SPOKE The pin is not allowed to pull-up in circuit layout.
Alternate function : Spoke input.
PC RS232 serial receive data.
93 RXD_A/ The pin is spike-free at power-on stage.
LED2/GIO10 Alternate function : 1. LED Control Output. Initial “0” Output
3.3V LVTTL I/O, 2. General 10.
5V-tolerance, PC RS232 serial transmit data.
4.8.12.16mA PDR. | The pin is spike-free at power-on stage.
94 TXD_A/GIO11 ,7,5K’pull-down "| Alternate function : 1. LED Control Output. Initial “0” Output
2. General 10.
95 GlO2 General 10
103 GlO14 General 10
104 GIO19 General 10
105 GlO16 General 10
106 GIO17 General 10
107 GIlO18 General 10
108 GIO15 General 10 The pin is not allowed to pull-up in circuit layout.
Digital Power Pins (11)
60,61,112 DVDD330 Digital Power (3.3V)| VDD for digital pad.
109,114 MVDDQ DRAM Power (3.3V) VDD for pad output buffer of DRAM die.
111,113 MVSSQ DRAM Ground | VSS for pad output buffer of DRAM die.
151%71115 DvDD12I Digital Power (1.2V)| VDD for internal circuit.
64 VSS Digital Ground VSS for digital pad
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2. LIC201 (R2A30232SP) : SPINDLE MOTOR AND 6CH ACTUATOR DRIVER
2-1. Block Diagram
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2-2. Pin Function

PIN NO SYMBOL FUNCTION
1 SPIN Spindle control voltage input
2 SL1IN Slide control voltage input 1
3 SL2IN Slide control voltage input CQ
4 SPLIM Input terminal for spindle current limit
5 VM2 Motor Power Supply CQ(for Slide)
6 SL2+ Slide non-inverted output 2
7 GND GND
8 SL2- Slide inverted output 2
9 SL1+ Slide non-inverted output 1
10 SL1- Slide inverted output 1
11 GND GND
12 U Motor drive output U
13 V Motor drive output V
14 W Motor drive output W
15 ACTFLG Pickup protect flag output
16 COMMON Motor common
17 TEST Test
18 SLLIM Input terminal for slide current limit
19 FG Frequency generator output
20 EN1 Input terminal for enable 1
21 EN2 Input terminal for enable 2
22 VM1 Motor Power Supply 1(for Spindle)
23 SPGS Input terminal for gain select SPM
24 STTH Reference voltage for spindle start up
25 ACTRST Pickup protect Reset
26 VM3 Power Supply3(for Loading)
27 LO+ Loading non-inverted output
28 LO- Loading inverted output
29 GND GND
30 TO- Tracking inverted output
31 TO+ Tracking non-inverted output
32 5VCC 5V Power Supply (for FS,TS,TL)
33 GND GND
34 FO+ Focus non-inverted output
35 FO- Focus inverted output
36 TL+ Tilt non-inverted output
37 TL- Tilt inverted output
38 TLIN Tilt control voltage input
39 TOIN Tracking control voltage input
40 FOIN Focus control voltage input
41 LOIN Loading control input
42 REF Reference voltage input
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CIRCUIT VOLTAGE CHART

MODE: BD-ROM PLAYBACK 30 2.39 29 0.00 72 3.27 115 119 8.18
31 2.49 30 3.28 73 327 116 119 12.19
32 4.94 31 119 74 0sC 117 112 90
PIN NO. VOLTAGE 33 0.00 32 116 75 0sC 118 1.40 PIN NO. VOLTAGE
1 0.00 34 2.60 33 0.00 76 3.24 119 3.29 1 0.00
2 PULSE 35 0.00 34 0.00 77 3.24 120 1.50 2 1.20
3 3.30 36 2.49 35 0.00 78 116 121 0.00 3 3.30
4 0.00 37 2.40 36 0.00 79 0.00 122 1.50 LQ110
5 0.00 38 1.41 37 0.00 80 119 123 0.00 PIN VOLTAGE
6 PULSE 39 1.41 38 0.00 81 119 124 1.32 Emitter 0.00
7 3.30 40 143 39 0.00 82 119 125 0.00 Collector 4.93
8 3.30 41 1.41 40 0.00 83 0.00 126 1.44 Base 0.00
LIC201 42 1.41 41 0.00 84 119 127 3.04
PIN NO. VOLTAGE 42 0.00 85 1.19 128 1.35 PIN VOLTAGE
1 153 PIN NO. VOLTAGE 43 3.29 86 119 120 1.50 Emitter 0.00
2 1.42 1 1.41 44 0.00 87 PULSE 121 0.00 Collector 4.93
3 1.38 2 1.01 45 0.00 88 0.00 122 1.50 Base 0.00
4 1.3 3 210 46 0.00 89 0.00 123 0.00 LQ112
5 12.19 4 0.00 47 167 90 287 124 1.32 PIN VOLTAGE
6 0.00 5 116 48 3.23 91 0.00 125 0.00 Emitter 0.67
7 0.00 6 112 49 0.00 92 0.00 126 1.44 Collector 7.97
8 PULSE 7 1.06 50 0.00 93 PULSE 127 3.24 Base 133
9 PULSE 8 1.67 51 0.00 94 PULSE 128 1.35 LQ120
10 PULSE 9 2.33 52 1.41 95 0.00 PIN VOLTAGE
11 0.00 10 2.45 53 1.41 96 PULSE PIN NO. VOLTAGE Emitter 4.93
12 4.50 11 247 54 144 97 3.30 1 4.94 Collector 0.00
13 4.50 12 231 55 1.40 98 0.00 > 2.20 Base 493
14 4.50 13 3.29 56 1.48 99 0.00 3 0.00 LQ121
15 0.01 14 237 57 142 100 0.00 4 4.40 PIN VOLTAGE
16 4.50 15 220 58 152 101 PULSE 5 227 Emitter 4.93
17 0.00 16 229 59 119 102 3.30 6 0.00 Collector 0.00
18 1.24 17 2.30 60 3.28 103 3.30 7 0.3 Base 493
19 1.64 18 0.00 61 3.28 104 3.30 8 03 LQ122
20 3.30 19 119 62 0.00 105 3.30 9 0.3 PIN VOLTAGE
21 3.30 20 0.00 63 0.00 106 3.30 10 03 Emitter 8.68
22 12.19 21 119 64 0.00 107 3.30 Collector 4.86
23 0.00 22 0.00 65 3.30 108 3.30 PIN NO. VOLTAGE Base 8.00
24 2.13 23 0.00 66 3.30 109 3.30 1 0.00
25 4.94 24 1.41 67 0.00 110 119 2 3.30
26 12.19 25 1.41 68 0.00 111 0.00 3 5.05
27 0.68 26 0.00 69 3.30 112 3.30
28 0.62 27 0.00 70 0.00 113 0.00 PIN NO. VOLTAGE
29 0.00 28 150 71 119 114 3.30 1 6.93

413
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PRINTED CIRCUIT BOARD DIAGRAMS

(TOP VIEW)

[e]
]

o

o

- N

o] [ I\

7 _
0 A LPT304 S e T T =T =
© = o o o o -
[e] o
T /O E . 05 E : 5 E 5 ‘=,|D OO D O O °° B§ ||
-
/ EDODDDQLC&1LC312LC31SQDDDQDDDDQ ° QDDDO oo L ] e o o o
ol © © O 0O [o
5 / e (@)D ANRS St Eiseest Niimani
| o 2°0 B 2009, 04,01 » a ° ©° | c575 LCc574  °
O
/_ L L L S L SANSL L L L L LSS S L o OO co/
L - - - sisdas p——==
(6 ©) © [c3ee @ LR106 HHI :
| / ° o o ° S 1807 oo ® 6 6 T @SsFelk g 0D e I | Elz Lele
o o [
/ o L%BOS go o[ § oo LR10S | ;’ ) O _sFoo O§ N P 1 q | I
o o 48 o oo L © Wi QO ar X501 LR558
. |HO g — g P S b SEMHz  LRBS6 ||
5 ® B A @ e1012 O P12 LR101O§ S TR O - = LRS54 =501
o o] Il | 2 — LR5070E061016 ER102 = ) = o ZLR550 5 o
o0 4 Do l e B S10170 O O coa =g o
/. o ol o © sro18J8S F = N ) LR557
/“ Ko o ol S o 080 ﬂ:llmco LCI22 = E3 o% 0 o LR555
/ of Lk 1O el === o |lp&oe/ag =S t20P0g0 LRS53
= ic
] § =] o 2 N |/ oxoim° ° m = v 580
J ° Lo o = ©-Lce29 = dOwO = 9
B | I— =0
L 1 o ° . o RO T = Se0 0 o]
o o © LRE10 LR855 NE S0 @ - 4
4 ) E O_'o Z ‘O:' OIS N ono--
o ° s ° IRl e nuonoomonaom SN @ 2NN =
. e oy | 5 Nag 7 hoj(o]|z 80w (274815509
[T lesoz LICo03 @ mHI:Ioom 893 ~ )] 3
Ao . 5 PR I [ a2 tps2e 100 OF2) @ 5500
o [s9]
] L1 g O ° eI o o EDHD I ©= g 6 9 LC2E%
C_ ol ] So O W] 3 U0 oo Lhe'as OO o
" / @ o o & ))& HHI:!)@ 0 L9 538 Y= 030 208 B&s:
= 9 7 1Lz e o0 o 1710 QOIF
LC904 - - 9 ||\lkRa48 © 71l © | (€ geer °©
& P oo © o ol 6 L4440©
o o o ~ o © | Rress © o 5 ' o o ° lOL4N :
o o S =
/ ° ® ° © o5 ° o], = 9 | OLan ® o o LC248
® - 3 o - o - o 0N 10 O~ @ g
— b o 9 N\ T 1 (R o Mi2v
o fe] O 00000 o O
e o o o o o i o et | G o
/ O-6 ° LR528[ [6 & Lc2260 o O
L o o 5 A= 5 Lc2261 0 5
2 @ ¢ o= " s
(e}
/- o ° : . : g \ O
o o LIJ o
[o} o o o (SX®)
e . N 5 C . 3 g
— 3 © ° o o © 33 OO
o
/ s 0 8 LL803 -0 = o g O
1 £ o = — e O\ o
o DA [ 5
/ o [e] o 5 [e] (¢ o o

LRO1I3

LR9O11

OO

[e]

[e]
(o]

-4

00
1)

[e]
o

LPM302

00 O Orcsos

Yol
o
Uo
‘[]:[loo

2 0

= o0

OO\

4

OCICm=bo

‘ o ©

\o

LC226

OO TINNNNKN

B
X
@
-
[T]
T
@
il

4-15 4-16

Y



(BOTTOM VIEW)
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