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PRODUCT SAFETY SERVICING GUIDELINES
FOR &7:zZ@ B/u PRODUCTS

A.C. Voltmeter

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 LG 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 completion 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
designators and are required to maintain safe performance. No deviations are allowed
without prior approval by LG 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
customized 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 triangle
is intended to alert the service personnel to the presence of
noninsulated “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 equilateral
triangle is intended to convey to the service personnel the following
fuse replacement caution notice:

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

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) o be sure that set is safe to operate without danger of electrical 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 miliamp AC. Any value exceeding this limit constitutes a
potential shock hazard and must be corrected immediately.

Copyright © 2007 LG Electronics. Inc. All right reserved.
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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
installations.

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

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

extensions, sprouting from a single outlet, can lead to disastrous consequences to
home and family.
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SERVICING PRECAUTIONS

CAUTION: Before servicing the &ZZz@B/u covered by this
service data and its supplements and addends, read and
follow the SAFETY PRECAUTIONS. NOTE: if unforeseen
circumstances create conflict between the following
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 &@B/u 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
electrolytic 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 &ZZZ@B/lu or any
of its assemblies.

3.Unless specified otherwise in this service data, clean
electrical 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 &ZzZz@B/u 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
appropriate 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.

LGE Internal Use Only

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.

—

.Immediately before handling any semiconductor
component or semiconductor-equipped assembly, drain off
any electrostatic charge on your body by touching a known
earth ground. Alternatively, obtain and wear a
commercially available 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
circuit, and observe all other safety precautions.

8.Minimize bodily motions when handling unpackaged
replacement 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 sufficient to damage an ES device.)

Copyright © 2007 LG Electronics. Inc. All right reserved.
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SERVICE INFORMATION FOR EEPROM IC SETTING

Program start Option confirmation mode
Detect new EEPROM
¢ YES (Option edit screen)
- ™ Y
EEPROM ID check NO _ | EEPROM edit table Check the player set is
(V\fch‘ether a flkfen?ntr],e 100 00 00 00 00 00 00 00 NO| “No Disc” or “STOP” state.
of “eeprominfo.tx < « »
exists or o e als6 pross orcrly
YES UP/DOWN key : Change the “1472” ofpnumber keyy
Y EEPROM data '
LEFT/RIGHT key : Move the
Option data read Cursor
PAUSE key : Store the
YES changeddata and
Exit the EEPROM
MICOM normal Edit Table

operation start

*** EEPROM initial ***

- Check the player set is “No Disc” or “OPEN” state.
Move hightlight to SETUP --> Display --> TV Aspect --> 16:9 Wide.
And press orderly “1397139” + “ENTER” key of remocon.
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DISC UPGRADE

* Burn a DVD recordable disc using UDF format with a file that is named to “LG_BH_LV221BH.ROM”.
+ Insert a upgrading disc that was burned to UDF format only.
+ Show help message for disc upgrade as follows.

<in the case of Back End Only or Front End Only burned on DISC>

Firmware Upgrade Mode [Back End]

Current Version : VXxX.xx
New Version T VXXX.XX

Press “PLAY” key to upgrade.

* Press play key to upgrade and it will show progress information
(Display the progress at VFD panel)

Firmware Upgrade Mode [Back End]

Current Version : VXxX.xXx
New Version - VXXX.XX

Upgrading ... Please Wait !!!

+ After completing upgrade then power is off.
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+ 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):

+ SYSTEM

Laser:

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

LAN port:

SPECIFICATIONS

AC 200-240V, 50/60Hz
25W

Approx. 16.9 x 2.9 x 10.6 inches (430 x 73 x 269mm) without feet

3.8kg (8.3Ibs)
41°F to 95°F (5°C to 35°C)
5% to 90%

1.0V (p-p), 75Q), sync negative, RCA jack x 1
(Y) 1.0V (p-p), 75Q,negative sync, RCA jack x 1
(Pb)/(Pr) 0.7V (p-p), 75Q, RCA jack x 2

19pin (HDMI standard, Type A)

2.0Vrms (1kHz, 0dB), 600Q, RCA jack (L, R) x 1
3V (p-p), Optical jack x 1

Semiconductor laser, wavelength: 405nm / 650nm
Standard NTSC Color TV system

20Hz to 20kHz

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

More than 95dB

Ethernet jack x 1, T0BASE-T/100BASE-TX

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

Copyright © 2007 LG Electronics. Inc. All right reserved.

Only for training and service purposes

1-7 LGE Internal Use Only



LGE Internal Use Only 1-8 Copyright © 2007 LG Electronics. Inc. All right reserved.
Only for training and service purposes



SECTION 2
CABINET & MAIN CHASSIS

CONTENTS
DISASSEMBLY INSTRUCTIONS ..........ooooi et 2-2
EXPLODED VIEWS ...ttt 2-3
1. CABINET AND MAIN FRAME SECTION ......uiiiiiiiiiiii ettt e s s ene e e s annee s 2-3
2. PACKING ACCESSORY SECTION......coiiiiiiiiieitieeeree et sre e sree e sne e sneeessneeesnneeessnneesanneessneesnneeaas 2-4
Copyright © 2007 LG Electronics. Inc. All right reserved. 2-1 LGE Internal Use Only

Only for training and service purposes



DISASSEMBLY INSTRUCTIONS

1. It is product appearance. 5. Push the top cover backward.

=7/ 73

3. Push the side cover L, R in the direction of the
arrow.
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EXPLODED VIEWS

1. CABINET AND MAIN FRAME SECTION

A B I c I D
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2. PACKING ACCESSORY SECTION

* OPTIONAL PARTS

* 1
P Plug Ass'y 1way

_5'
Batter . <
: SRR

*
Plug Ass'y 2way

Remote Control

*
Plug Ass'y 3way

Instruction Ass'y

Bag
Packing
Packing
Box
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ELECTRICAL TROUBLESHOOTING GUIDE

1. POWER SUPPLY (SMPS)

C No .5.3VA >
YES
YES
YES

NO Replace the R101
YES

Is Vcc (13V~27V)
supplied to IC101
Pin4?

Replace the F101 (Use the same fuse)

Replace the BD101

Is the D102 normal?

NO

Y
YES Check or replace the D102

Is the D124 normal?
YES

Is there about 2.5V
at the IC103 Pin1?

YES
YES
YES

NO Replace the D125
YES

NO Replace the D121
YES

NO Replace the D122
YES

NO Replace the D123
YES

< Power line of main PCB is short >

Replace the D124

Replace the IC103

Replace the IC102

Replace the D126

LGE Internal Use Only 3-2 Copyright © 2007 LG Electronics. Inc. All right reserved.
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ELECTRICAL TROUBLESHOOTING GUIDE

( No 12VL >

Is the
13.5V supplied to
IC151 Pin1?

NO
Check or replace the D121

Check the P-CTL

Is the IC151 Pin4 ‘H’? “H” signal from p-com

( Check or replace the IC151 )
( No 5VL >

Is the
5.5V supplied to
IC152 Pin1?

NO

Check or Replace the D122

Check the P-CTL

Is the IC152 Pin4 “H”"? “H” signal from p-com

( Check or replace the IC152 )
< No 3.3V )

Is the
3.8V supplied to
IC153 Pin1?

Check or replace the D123

Check the P-CTL

Is the IC153 Pin4 “H”? “H” signal from p-com

¢ YES

( Check or replace the IC153 )

Copyright © 2007 LG Electronics. Inc. All right reserved. 3-3 LGE Internal Use Only
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ELECTRICAL TROUBLESHOOTING GUIDE

2. POWER ON

< POWER on ><

!

"HELLO

PLEASE WAIT" Front I/F NO

Displav on VED cable connection Front I/F cable connect
P oK OK?

VFD power
cable connection
OK?

YES VFD power cable connect

YES

"LED ON"
on Touch-Pad
OK?

Touch-Pad I/F
cable connection
OK?

Touch-Pad I/F
cable connect

"LG LOGO"
display on monitor
OK?

Display
cable connection
OK?

Proper display
cable connect

YES

Normal TV
function OK
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ELECTRICAL TROUBLESHOOTING GUIDE

3. SYSTEM PART

< POWER on )

"HELLO =)

PLEASE WAIT" in10; +5V, PinG; -28V,

Display on VFD Pin7; -32V, Ping; Check SMPS
OK? -36V?2

X602 10MHz

X602 Change
OK?

R613
About 625kHz serial
Clock OK?

YES

NO

YES IC600 Change

R611
about 3MHz
OK?

YES

NO
IC601 Change

( DIS600 change ) Timer Board

CN701,
Pin12; 12V, Pin6; 5V,
Pin2; 3.3V, Pin10;

“READING”
Display on VFD
OK?

Check SMPS

CA706,
CA707; 5V,
C741; 2.5V, C751; 1.2V,
CA715; 1.2V,

IC701, 1IC702 Change,
IC703 Change,
IC705 Change,
IC706 Change,
IC704 Change.

YES

X101
54.000MHz
OK?

YES

X101 Change

X102
25.000MHz
OK?

YES

< System part OK > C Check IC101 > Main Board

X102 Change
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ELECTRICAL TROUBLESHOOTING GUIDE

4. VIDEO PART (VIDEO FORMATTER)

No display

C )

CA503,
CA505 +3.3V
OK?

CA507 +2.5V
OK?

YES

CAS501, _ CN701 NO_ | Check main

CA502 +3.3V (Pin2, 3) +3.3V —1  power cable
OK? OK?

A

L501, L502 Re-soldering |

IC703 +3.3V NO

OK?

IC703 Re-soldering

L503 Re-soldering

YES

X501 Change

X501
20MHz OK?

YES

C505, IC506
(Pin48) DVO_CLK,
PVO_nCLK signa

R135, R142, .
R1E5, R1E8 Re-soldering
soldering OK?
Re-soldering
IC506 Check

RA501, RA502,
RA506~RA509 Re-soldering

RA524~RA530
signal OK?

RA524~RA530
Re-soldering

Video part OK

C

LGE Internal Use Only
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ELECTRICAL TROUBLESHOOTING GUIDE

5. COMPONENT (YPbPr) VIDEO OUT

( Component video no display )

C602(Pin19,32,3
M_DAC-HS, VS, CK signal
input OK?

Video part (Video formatter) Check

L604, L605

1.8V OK? Re-soldering
+1. !

L601, L613, L614

3.3V OK? Re-soldering
+0o. [

R661, R681, L682

signal OK? Re-soldering
| !

R650, R651, R652
signal OK?

Re-soldering

JK602
soldering OK?

( Component Video OK )

Re-soldering

Copyright © 2007 LG Electronics. Inc. All right reserved. 3-7 LGE Internal Use Only
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ELECTRICAL TROUBLESHOOTING GUIDE

6. CVBS VIDEO OUT

< CVBS video no display )

C654
Video signal input
OK?

YES

R632 Video
signal output OK?

YES

JK602
soldering OK?

YES

< CVBS video OK )

LGE Internal Use Only

IC101 Check

IC606 Check

Re-soldering

3-8
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ELECTRICAL TROUBLESHOOTING GUIDE

7. AUDIO (S/PDIF)

( No Audio )

TR619
Digital audio
output OK?

JK601 Red
lighting OK?

YES

i

( S/PDIF audio pout OK? )

Copyright © 2007 LG Electronics. Inc. All right reserved.

Only for training and service purposes

IC101 Check

JKB01(Pin2)
+5.0V OK?

IC701 Check

JK601 Re-soldering

3-9
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ELECTRICAL TROUBLESHOOTING GUIDE

8. AUDIO (ANALOG)

< No audio )

IC603(Pin4) IC603(Pin8) IC702 Pin3 IC702
-5.0V OK? +5.0V OK? +5.0V OK? Re-soldering
IC604 Re-soldering L722, L616 Re-soldering
Q602(Pin2) Q604 Re-soldering
LOW?
IC607 NO
Pin6,7,8 12S output IC101 Check
OK?
IC607 Check
TP632 audio output IC603 Check
L618, L619, .
JK602(Pin2,5) Re-soldering
oldering OK?
YES
( Audio pout OK? )
LGE Internal Use Only 3-10 Copyright © 2007 LG Electronics. Inc. All right reserved.

Only for training and service purposes



ELECTRICAL TROUBLESHOOTING GUIDE

9. HDMI

( No A/V >
JK603 NO
soldering OK?

YES

JK603 Pin18 NO
+5V OK?

YES

in48 (DVO_CLK)
C506 Pin48(DVO_nCLK),
in46(DVO_DE), Pin44(DVO
HSYNC), Pin43(DVO,

NO

IC506
in5(DVO_VSYNC_O);
Pin6(DVO_HSYNC_O),
RA501, RA502, RA506~
RA509(DVO_
Y/Cb/Cr)
OK?

YES

NO

IC601
Bin1(DE), Pin2(HSYNC);~_NO
Pin3(VSYNC), Pin88(CL

OK?

Re-soldering

IC608 Ping NO IC608 Pin2 NO
+5V OK? +5V OK?

YES

YES

L609 Re-soldering

IC608 Re-soldering

Check 101

IC505, IC506 Check

C703 Pin3; 2.5V,
CA708; 1.2V, X501;
OMHz OK?

YES
IC504 Pin1
YES high(3.3V)?
YES
IC501 Check
Y
Pin30,31,33,34,36,37, IC601 Check
9,40 TMDS sign
OK?
( HDMI pout OK? )
Copyright © 2007 LG Electronics. Inc. All right reserved. 3-11
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NO

NO

IC703, IC705 Check
X501 Re-soldering

IC504 Check

IC701 Check
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WAVEFORMS

1. SYSTEM PART-1
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2. SYSTEM PART-2 (SYSTEM MEMORY)
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3.VIDEO PART-1 (100% FULL COLOR-BAR)
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4.VIDEO PART-2 (100% FULL COLOR-BAR)
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5. AUDIO PART (S/PDIF)
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6. HDMI PART
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7.FRONT I/F PART
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8.VIDEO FORMATTER
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BLOCK DIAGRAMS
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2. OVERALL BLOCK DIAGRAM
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3. SMPS BLOCK DIAGRAM
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4. SIGNAL PATH BLOCK DIAGRAM (AUDIO
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5. SIGNAL PATH BLOCK DIAGRAM (AUDIO)
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6. SIGNAL PATH BLOCK DIAGRAM (VIDEO)

ajsodwo) o«

1dadA ﬂAlA 26SIAQY

INGH A

Z:z:vHq9L

VELGIIS <«

E€'LA INGH Z:2: v 1are 10904

01223088

ajisodwo)

y-dild g
<

Vv 1Ay 10904

nwvydas

44
A /

Eva-d13229L8ZNASAH

00v4aa
(naze)amze

(1q91xwg)angz L ‘\

OAd

*001d O9PIA

dsda

ol a0vv.

LGE Internal Use Only

3-25

Copyright © 2007 LG Electronics. Inc. All right reserved.

Only for training and service purposes



7. FRONT BLOCK DIAGRAM
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CIRCUIT DIAGRAMS
1. SMPS (POWER) CIRCUIT DIAGRAM

11

T101EER3534

IMPORTANT SAFETY

WHEN SERVICING THIS CHASSIS, UNDER NO CIR-
CUMSTANCES SHOULD THE ORIGINAL DESIGN BE
MODIFIED OR ALTERED WITHOUT PERMISSION
FROM THE LG CORPORATION. ALL COMPONENTS
SHOULD BE REPLACED ONLY WITH TYPES IDENTI-
CAL TO THOSE IN THE ORIGINAL CIRCUIT. SPECIAL
COMPONENTS ARE SHADED ON THE SCHEMATIC

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

FD(+)FD(-) No Power

NOTE :

1.

n

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

Voltages are DC-measured with a digital voltmeter dur-
ing Play mode.

O — No Power § D121 is Defective el
: BD101,R101 are Defective '
: 2 A 22 ropum izt et
i ] AWy A
; ; 0.3 15
! ] 2 16 Pi0
H 3 E 220uF/ {BY 1 VF(+)
: -29VA No Power 2w
i ] = i i -29vA
i 7 c103 S oo 1 cis | 2 i3l D125 is Defective % miat 3| -ew
! {50u/450V 3 56K/2H - 0-Otw/eany 4 ] l 14 oo
i ; 5| 53vA
! cfas = 6] PN
H ] A70F /50 = atee
] A C|10|2 5 E 7uF /50V 100K
100nF /275 Y ivis %;;‘}f 5.3VA No Power
i g ; D124 is Defective
| . 61| Lz
! BEAD : ; 10uH 12V No Power
5 Eciol : / #, cl24 NE IC151 is Defective
{ ; 2200u/16V 1000UF/ OV
i S/W Error No Power 5 oeeel { f2 1
i . . . . : 113.5VA No Power AIEG Iy
i IC101 is Defective D102 is Defective ; ~ Di21is Defecti MWy 1 oo |
i E RDER) is D?A:)ac ive 47k »
H : Lia7 [ ey Jo — g o
H ) 22uH 18 GND
: : c3t 154
| ] c2t 7 HER202 17 4700F /25V 7 foguF/ 16v 7 5. 3VA
; A Lo2 I | 1000u/25Y ['5 5VA No Power 5 5.3vA
; = 3 2 : D122 is Defective T 5 o0
i 5 VO e L om R 5V No Power iz : S—
! 1ciot ] R + u : : Wy 33y |
5 e E ( 105066) IC152 is Defective 47k 2 oy
: . ) S/0CPFM @ ] —— ¢ oo
1 R100 H 3 7| B ] P02
: [ N ! ] ci52
1.5M/0. 5 \\—’ E ey 00uF/16Y
i clot § c123 a2um clz
LA No Power E 2200UF/10V ! to00uF/fov v ”
§ foonF/278¥) - "F101 is Defective § Hom0Ec! s
¢ V401 1 ’ AAA
AN ' \ e
i sycea1n 3.8VA No Power .
a g&inls D123 is Defective s s
: /§\<‘ =TT " ! 100UF/ 16V
: g & E E = A 1c192 o < Atat o = s
b o ~| T v 8 EJ_ 220 123 < fok
: A STOAK 3o & [ A4 | ir L
: = g8l o] 2 NG T 3 K
H 2R S e : = Ri42 )
{ A a _ Tax 3.3V No Power
§ - § . o IC153 is Defective
" - 1 A
| il [ ¢ - T
SN 185 E 2.7%
{ S&- = IR : Als =
A £ ]
i N : — as=
i BL BR A A ;
: (NHI (BK) " :
HOT CIACUIT |
R R =™, kg
D" SCHEMATIC POWER
)4 / BH200' S
NOTES) <+ Symbol denotes AC ground. NOTE) A\ \FI’Vaar{v;i&gat are shaded are critical SW|tch|ng Error 2007.02.27
4 Symbol denotes DC chassis ground. gg&rﬁ;ﬁﬁ;@kﬁk of fire or 1C102.1C103 are Defective VD EBY37800201
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2. BCM7440-1 CIRCUIT DIAGRAM
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E
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T0E_DIOW TPI11 137
S YT
ToE proR [-AEX TRI21 pias i)y open 0.1 A7uF
I0ECS.0 Mo IO\ —
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2135
2140
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oD 2193
SATA_CLK25_KTAZO (3 s 2o oz
SATA_CLK25 XTALI SATA25M CLKI E8
vee_av3

Close to 7440
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samn_asw_cuxr

18pF
clo02 G | €127

DGND

BCM7440A0 STRAP OPTIONS

Strap Name Strap Bit Description Pin Value Comments
Invert EBI_Addr | strap_invert_addr EBI_nRD 0 Usually Donit Care
Set To Do Not Zero
Flash Type strap_nand_flash 0:External NOR Flash EBI_nWE1 1 NAND booting
1:Fxternal NAND Flash
NMI_H_Active strap NMI_polarity 0:Low-active interrupt EBI_nTS 0 Per System Configuration
1:High-active interrupt
CS_swap strap_ebi_cs_swap 0: No swap EBI_nDS 0 NAND booting
1: Swap CS 0 and CS_1
strap_reset_ext_mode DV0_00 0 Per System Configuration
strap_test_debug_en_I TBD DVO_02 10 |7440B0: DVO_02=1,DVO_01=0
strap_test_debug_en_0 DVO_01 7440B1/B2: DVO_02=0,DVO0_0
SDRAM 0_size strap_ddr2 0_size_1 0:DDR2 bank 0=64 MB DVO_04 10 | Per Memory Configuration
T strap_ddr2 0_size 0 DV0_03
Initialization
SDRAM 1 size strap ddr2 1 size_ 1 0:DDR2 bank 1=64 MB DVO_06 10 Per Memory Configuration
- strap_ddr2_1_size 0 1:DDR2 bank 1=128 MB DVO 05
2:DDR2 bank 1=256/512 MB -
:DDR2 Controller Manual
Initialization
SDRAM_0_speed strap_ddr2_mhz_1 0:DDR2 Banks=200/400 MHz DVO_CLK 10 Per Memory Configuration
SDRAM_1_speed strap_ddr2_mhz_0 1:DDR2 Banks=266/533 MHz DVO_07
T 2:DDR2 Banks=333/667 MHz
3:DDR2 Banks=400/800 MHz
FLASH_dbus_size|strap ebi boot memory 0:Boot Flash=8 bit 125 _CLOCK 0 NAND booting
1:Boot Flash=16 bit
system_endian |strap_system big endian | 0:system is LITTLE endian | 125 LRCK 0 Per System Configuration
l:system is BIG endian
PCI_mode strap_pci_client 0:PCI bridge (master) mode| 125 DATAQ 0 Per Memory Configuration
1:PCI client (slave) mode
strap_pci_memwin2_en 0:PCI memwin 2 disable 12S_DATA2 0 Per Memory Configuration
1:PCI memvin 2 enable
strap_pci memwinl_en 0:PCI memwin 1 disable 12S DATAL 0 Per Memory Configuration
1:PCI memwin 1 enable -
PCI_window_size |strap_pci memwin size 1 | 0:32 Mbyte window 125_DATA4 00 Per Memory Configuration
strap_pci_memwin_size 0 | 1:64 Mbyte window 12S_DATA3
2:128 Mbyte window
3:256 Mbyte window
PCI_speed strap 33 27 MHZ_clock 0:27MHz clock output EBI_nWEQ 0 Per System Configuration
1:33MHz clock output
strap_reset_outb_def EBI nRW 0
_value -
PCI_From BSC  [strap_spi_slave_enable | 0:BSC slave port DVO_nCLK 0 Per System Configuration
slave 1:SPI slave port
Xtal_bias[3:0] |strap_xtal adj 0 Adjust the 54MHz Osc. bias|AUDO_SPDIF, 1010
strapﬁxtaliad;! 1 current USBO_PWRON,|
strap_xtal_ad]‘_z USBL_PWRON,
strap xtal adj 3 EBI_ADDR[25
Flash/ROM size |strap ebi rom size0 0:64 Mbyte EBI_nTSIZE 00 Per Memory Configuration
[1:0] strap_ebi_rom sizel 1:16 MByte EBI_nTSIZE]
2:8 MByte
3:4 MByte
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These configuration resistors do not need to be close to the BCM7440.
So place them at the destination of the trace.
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BCM7440-2 CIRCUIT DIAGRAM

vee_3v3
RA204. a3l g
38 A A vee 1v2 vee_1ve
DDR2 SDRAM LAYOUT GUIDE =22 >~ s
5[z .’f H
RA202 4 4 4 p p »
1) 2. DS paire will eventually have length natching rule to theix respactive byte lane data I FCLnReg2 IEEEREEREEEEEEEEE R EEEEE R EEEEE ey
b. s will eventually have length matching rule to the address Line: o PeT_nReQl 3499999993333 3333334333F 3999999994447 43731 i
2) The debaps. and VREF resistyrs and cags showid be 1aid ont near the associated balls. For 7440 ey should be 0 e noNTe B 3 E d E 4 #fdd o o o E E E E E
ackside in the depopulated ring. VREF is the most semsitive net (in terms of isolation) to route. B PO RINTA 101 o o @ o o @ = & S % S 9 8- S @ or o o o @ o @ [ L s R R e R e R =
2 sac top and botton Tayers onl 3 PCITnGNTL HEEEEEREEEEEEREEEEEEEEEEEEEEEEEIEEEEEEEEEEEEEEEERE 3l
out escape plan per attached sketch 5 e har00 HEIEREEEEEEEEEEEEEEEEEEEEEEERIE
3} Cototate’ the- Tapont 5E the wites in tne follawing order, keeping signals on their layer as much as possibles 0 pelnRea0
b F4 PCI_nFRAME T
bes d’“ e F4 PCT_nTRDY e DEUD
6) Signals can be freely substituted within the following groups: [RS] if this is done, the schematic should be updated to match 4 e € -©-vee_2vs
DQ(7:0) DQ[15:8] DQ[23:16]  DQ[31:24] o T ReT Ji
7) DIEE pairs should be rouced together 4 mil etch 4 mil spacing = o
8) Signals should be routed 4 mil etch 4 mil space min, 8 mil spacing mostly. E|
3) Focp dnta Tinas separace from addvess Tinees o mveid xotalk betweon the’ fuo EBI_ADDR(0-25] 4
10 Prepare yire longth report and schedule » reviey G4;5:B3;5:B5;2:17 EBI_ADDR[23] #
11) LENGTH RULE: Data bits DDR2 n_DATA[31:0] <= 1.5" 0 Sy T3
12) Keep decoupling caps on back 3ide out £om | beneath backing plate. 1] al g g 9| o
13) Route clocks as differential pairs - Match differential impedance 01 ©4
60 Ohm to plane,
120 Ohm on pair ES iR
DGiD DGHD
BeN7440
110 vee_3v3 L
vee_3v3 ©
R24 >
2 0_ADDR_00 EBI_nTS n EBI_nTS 2:16;5:B3 vDD33
DDR: EBI_nDS 2:16;5:B3
DDR2_0_ADDR_02 EBI nTSIZE0 : ) EBI nTSIZEO R226 SR2315R229 SR230 5R228 2 = gggéé ng
DDR2Z0_ADDR_03 E BT nRD =2z ——
DDR2Z0_ADDR_04 10 ERTAWEL 4.9R 4.7R 4.7R 4.77 4.7 2027 voD33 ]
DDR2Z0_ADDR_05 L BRI nE0 2 vDD33 ne[—KI—
DDR2_0_ADDR_06 = - in AE25 { yDD33 nef—%a—
EBI nRW 2117 o o
DDR2_0_ADDR_07 124 e o 3 EBI_nTA2 vDD33 xe
DDR20_ADDR 08 3T Eo1ncss . 3 EBI_nCS3 D33 yef—e—
DDR2_0_ADDR_09 = EBI_nCS1 H3;5:B. 3 EBI_nCs2 vDD33 Ne f—H20
1 DDR2Z0_ADDR_10 EBI_nCs0 [ 3;5:83  EBInCSL VD033 R
1 DDR2_0_ADDR 11 R EBT_ADDR[25] i F3;5: 537507 EBI_nCSO vDD33 Ne [0
4:B2;4:85 1 DDR20_ADDR_12 R26 EBI_ADDR[24] vDD33 Ne|—S6—
DDR2_0_ADDR[0-13] - DDR2_0_ADDR_13 EBI_nTA2 H3 1 122 ‘”3233 xSJu—
i e Bhac e T e
sicaiaics DDR2 0 BAZ DDR270_BAZ 1 2231 vop33 Ne[—ES—
’ — — AEL | ppR2~0_DATA_00 - — BCI_noNT2 ¢ vDD33 ne —E2L—
DoRs 0 DATA Acy | DOR2_0DATA 00 o) ra1_neurz El L25 ] yoo33 we £
DoRs G pAT his| DOR2 0 DaTA 01 yroTs BCI_nRz02 £ b o3 S o
DDRZ 0 DATA| ACG | DoRZ_0_DATA 02 0 perneNTL B w25 | yoo33 Ve
BbRs G pATA Aoi| DoR2 0 _paTa 03 vers oo FeLnsol vee v 2231 Voo Ne R
DDRZ_0_DATA| AC5 | ppRo "0 DATA-06 2128 Permnee 5 vee_2vs g————25 4 yop33 N [—AES—
— BBT ] hpR2~0 DATA 07 L e 2 823 { yoo33 e [—ARd—
DDRZ_0_DATA| ACT | DD o0 DATA 06 26 LI e 2214 ypp33 xe [—2RE—
N DoRs0DATA ASL| DOR2-0DRTA 08 G EeLnm B o025 wef—ace—
IN——ooR2 0 pama AAT ] ppR2 "0 DATA 10 c eI nSERR =] 20025 Ne[—2CE—
RUnz (AT 226 ooR2 "0 paTh 11 c Tron BOI nBERR = D12 N [—2EE
DDR20_DATA 12 ® . vop12 vss
IN\————DoRz 0 DazAl 3| boR2 "0 DATA 13 = e I voouz 12
N———RoR2_0_paTA ® - VoD,
N— e DoRs 0 DATA-15 5 EBT_AD0RT FCLNTRDY = w1z it
DDR2 0 DATA| - oata- e EB T ADDR|
DDR2_0_DATA] o —spaTa-1s A EB T ADDR| EBI_ADDR[0-25] ) e— e .
DDR2_0_DATA| DDRI 0 DATA 18 AE2E EBI_ADDE| £2;5:83;5:B5;2:17 4 L1201 ypp12 H12.
DDR2_0_DATA| DORSoDaTAC1s 24 EBI_ADDE| 1] Voois e
Doud_g_DaA DOR2 0 DATA-20 o E81_ADDR w12 =
DDR2_O_DATA| DDR2_0_DATA_21 i LD2 ADLRL L 30 vpD12 e
DDR2_0_DATA| PORZ b baTh-a2 D28 EBL_ADDR[ 4 vop12 i
— DDR20_DATA_23 - - vDD12 L.
I\—_—___DDR2 0 DATA| DDR2_0_DATA_24 i LEI ADORL vDD12 6.
N DDR2_0_DATA| DDRI 0" DATA_25 nE2s EBI_ADDE| vDD12 L
N DDR2_0_DATA, DDR? 0 DATA 26 ca0 EBI_ADDR| vDD12 L
N DDR2_0_DATA| DDR2-0DATA=27 c EBI_ADDR| vDD12 2
\ BoRs 0 baTA DOR2 0 DRTA 27 - EoraboR voo12 =
N DDR2 0 DATA| DoR 0 baTaas 25 EBT_ADDE| vop12
4:F2 N\ DbR2 0D DDR2_0_DATA_30 024, EBI_ADDR| vDD12 L
DDR2_0_DATA[0-31) C)— DDR2_Q_DATA DDR2_0_DATA_31 10 BRI ADDR( p Rla] Vo015 i
DDR2_0_DONO 355 | ppRy 0 om0 2520 EBT_ADDR[  S—— T 5t 15
DDR2_0_DQM1 X1 ppr2-0 DM 1 i LoZ ALLRL vDD12 L
01 U1 poro 0 o2 26 EBI_ADDR vDD12 LL
ore 0 s K1 bRy 0 D . EBI_ADDR[ vbD12 -
AD5 | ppR2 0" DOS_0_P EBT_ADDR[ vee_1vs vDD12 v
AR4 1 ppr2 0 DOS_0_N 0 EBI_ADDR[ 5 VDD12 -
AC2 | poro "0 pos 1P a EBT_ADDR( vop12 i
DDR2-0_DOS_1 N L EBI_DATA| DDR2_1_VREF | — T T it
DDR2_0_DQS_2_P 6 ERT_DATA| ‘L W20 12 m
DORZ 0 DOS 2 N cailmigragrag SR oR12 I
DDR2_0_DOS”3 P L — r = 32 3 = D12 L
DDR2_0_DOS_3 N W0 EBI_DATA| 0. 1ur|1k(19) opEN] 33(T) 300(1%) vDD12 —
DDR2_0_nRAS L EBT_DATA[ vDD12 T?
DDR2_0_nCAS 1. vDD12 L
] — I 157y 326 ] F5  DDR2_1_PCOMP vbD12
72 5T~ WY Y-V 37y 70 4 EBI_DATA| 5 DDR2_ 1 NCOMP VD12 11
TP215 1] DoRs 0 nCLKO 0 EBI_DATA| FS  DDRZ_1TRCONP vop12 T1s
[ 8220 DDR20_CLKL I vop12 —
i [ zezz1 DDR2-0_nCLK1 EaL i c27z] ra19bmarel ‘,mu,mz e \opis B
103;41 DDR20_CKE DDR2_0_CKE s =2 =2 vee_1vs vDD12
dreadice DDR2_0_ACS0 DDR220_CS0 LB DRI c.xu;ru(u b33y Joee] oeex < vDD12 ot
PDORZ 0 nc81 & LI DR2 0 CS1 I EBI_DATA| 1 L3 von12 L
vee_1ve - DDR2_0_VRE ACT | ppR2 "0 VREFO Im EBI_DATA| L& voo12 L
5 o DDR2_0_VREF1 DDR2_1_RCONP S 5:B2;5:06 ] von1s 1
boR2_0_vRer DDR2_0_0DTO1 DDR27070DT 0_1 DDR2_1_NCOMP B < eB1_paTa[0-15] D ? ac13| Vop8 3
DDR220_0DT23 DoR2 0-onr2 s DDR2_1_PCONP i b AC15] VD018 S
ssdnd Lararlean ¥ K g : i
b3 0 0} 71 : b
= DDR2_0_RCOMP DDR2_1_VREF vbD18
TN S S * pea_t_rcone <o ey AR Do Roow 0o e — e i ah 1
DDR2_1_ADDR( Al | por2”17ADDR 01 il DDR2_1_ncsl 1566 4 21 voo1s £
DDR_1ZADDAR( AET] poro™1 AboR 02 c - |hes it b T 5L
Dmu 0_PCONP cs DDRZ | ADDRI AG3 | ppRa "1 ADDR 03 Y7 N ey : x6334506 A g L1
DDR2_0_NCONP cs DDR2_1_ADDR| AGT| Doro~1 ADDR 04 e 777 e Gccr 4 26101 ypp1g 2L
DDRZ 0_RCOMP cs DDR2 1 “ADDR[ AT ] poRo”1-ADDR 05 EL ____IR22 PORZIPEEL 1 2014 ypp1g 2L
DDRZ 1 ADDR[ AFS | ppR2"1 ADDR 06 M—@—szu DDR2_1_nCLKO ¢ acly vDD18 HE
R213<R R21 <R217 Jc217 DDR2_1_ADDR/ AF6 | ppro~1 ADDR 07 K4 TRilig) _L_ncl ¢—— M6 g 220
= = = DDRZ 1 _ADDR[ K8 | 1on>~1"ADDR 08 16 ! Vo018 i
open [oPEN [ 33(f3) 1] ueﬂ? 1uF DDR2 1 _ADDR[ AEB { ppR2~1"ADDR 09 = DDRZ-17nCAS vDD18 HLE.
DDR2_1_ADOR[10] AE8 | ppR2 "1 ADDR_10 224 DDR2”1 nRAS voD18 AL
DDR2 1 ADDR(111 AJ8 | ppR2 "1 ADDR 11 AK10 DORZ 1 Dge3 N vDD18 A4
4:62;4:65 DoRZ_L ADDR( 121 A8 pDR2 "1 ADDR 12 L DDR2_17DQS3 P vDD18 u
ooR2_1_ avor(0-13] <} 031 AT DR ) Aobe 1 2611 DORY17DG8I N voD1s L2
:63;4:06 DDR2_1_BAO | PoR2_1_BAO el DDR217DQS2 P e M
DDR21BAL hGi] DR 1AL T DDR217DQS1N Voot Ty
DoRZ 1 PAZ DDR2_1_DATA| AEL8) ppRo 1 DATA_00 261 b VvDD18 HI8
DoRs I DATA AiiE] DOR2 1 DATA 01 Y DoR2_17DS0 12 7003 5o0n a1t
DDR2_1_DATA| AJ18| oo~ paTA 03 K11 - a1
DoRs 1 DATA Abi7| DOR2 L DATA 03 T ooz DoN2 i
DoR; 1 DaTa ax1g| DOR2-1DATA 04 DDR2 1700 e
DDRZ_1_DATA, BEL6| pons~1 DaTA 06 ca DDRZ 1 DATA| DDR2_1_DQMO 129
DDR21_DATA| FT v ) DORY 1 DATA DDR2_1_DATA(0-31] 57
T Aeie] DR L DRTA 07 I STrm— - Y TR =
N DDR? RG] Dona- 1 oata0g AHT0 DDR? 1 DATA| 111
N DDR2 RFIS| P01 DaTA 10 1 DDRZ 1 DATA X6
N DDR21DATA ADI5| PO~ pATA 11 e1 DDRY 1 DATA %
N DDR21DATA| ap1a] o113 ani2 DDR2 1 DATA| X
N DR? AEL] Dono-1-Data1a ADT0 DDR2 1 DATA[2 2
N\———_DpR2 1 paTAl AHI5| ppro 1 paTA 14 1 DDRZ I DATA[231 vee 1vs =
N DDR2 1] 5] AGL5] Do~ PATA 15 m DDRZ_1_DATA[22] 5 629
DDR? 1 DATA[T6] AR14| Do) DATA 16 AL DDR2 1 DATA[21] L
DDRZ 1 DATA[17] ADI3| oo~ 1 DATA 17 AKT DDR2_1_DATA[20] L
DDR2_1_DATA[18] AF14| prro~1 paTA 18 DoRs I DATA 1o D11 DDR2_1 DATA[19] £
021
T
28
B4
20
DGND T
Yz}
220
AL
11
arle
ALl
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4.

DDR2-SDRAM CIRCUIT DIAGRAM

vee_1v8 vee_1ve
S E
EEEEEEIE EEEEEEIE
R EEREREEIE 2l 3333 A3
SLa 4 o d < 44 QL o 4 4 4 44
ot 3:B4 ot 3:G6
T ar&r o &rara y——— DDR2_0_DATA[0-31] P s e e = Y /——————< bpR2_1_DATA[0-31]
3 8 9 g g g |7 b S e I s s
3| 3|
- b
it @
10304 Place as close as possible 10302 Place as close as possible
HYB18TC1G160BF-35 in VDL pin HYB18TC1G160BF-35 in VDDL pin
vee_1ve vee_1ve
1 =y DDR2_1_ADDR[0-13] ©
DDR2_0_ADDR[0-13] 1 1
E1 EL
3:B3;B5 —RI__Inc(a15) 2 —RBL__Inc(a15) o
DDR2 0 ADDR[13] R xf;m“ =1 DDR2_1 ADDR[13] ‘R’Rggfé““ m
— DDRZ_0_ADDR[121 Rz a5 0 DDR2_0_VREFOL DDRZ_1_ADDR121 I 0
DDR2_0_ADDR[11] 3 11 c1 =y DDRZ_1_ADDRLLLL E 11 L DDR2_1_VREFO1
DDR2_0_ADDR[10] M2 1a10/ap c DDR2 1 ADDR[10] M2 aio/ap c3 -5
DDR2_0_ADDR P 2o DDR2_1_ADDR[ PRI C
DDR2_0_ADDR P8 |ng r) 4 DDR2_1_ADDR P8 |ng co
DDR2_0_ADDR i3 a £9 E| DDR2_1_ADDR[ 215 E9
DDR2_0_ADDE| N A6 a1 s DDR2_1_ADDR[ N N a1
10 DDR2_0_ADDR| T a 3 4 DDR2 1 ADDR[ N |he o1
DDR2_0_ADDR NE_|n, G DDR2_1_ADDR[ N8 |n; G
DDR2_0_ADDR N, a3 ] ) ﬁI DDR2_1_ADDR| X, A3 G S 9
= Al DGNIDGND AL DGNIDGND
DDRZ_0_ADDE| T s VREF—1 DDR2_1_ADDR M8 a0 VREF
1 ome opr—K4—————— ppr2_o_opror 3:05 1 laone opr—K&—————— ppr2_1_opror 3:F5
- DDR2_0_BA2 3:c6;66 DDR2_1_BA2
icaice —0-baz L toa1 Dbo15}—Be DDR2_0_DATA[ Jicerae —1-ha Ll oar Do15}—Be DDR2_1_DATA[14
3:C3:C6 e L po14(—BL ETeL 3:06;G6 L2 a0 po14—-BL SRl LATAL
e o1 ng DDR2_0_DATA[ icei p013[—ne DDRZ_1_DATA[L
3:05;84 DDR2_0_CLKO 2 not2 oL DDRZ_0_DATALLS 3:F6;64 DDR2_1_CLKO B 2 Dotz oL DDRZ_L_DATALLZ
3:05;B4 DDR2_0_nCLKO nCK oo = DRz 0 DATALL 3:F6;64 DDR2_T_nCLKO ncK oot o YT
9 3ic506 K I DDR2_0_DATA(10 R : K C DDR2_1_DATA(I1
i DDR2 0 50 s £ 2B T panais 376 DoR2 T csD s £ FT T
DDR2_0_nRAS 5T —{nras no7[—E2 DDRZ_0DATALG 3:F6;G6 DDR2_1 nRAS KT —{nras po7—E2 DDRZLDATALZ
DDR20_nCAS T neas DO : DRSO DATA 3:F6;G6 DDR2_1_nCAS X n D6 o DDR2 1 DATA[3
DDR2_0_niE nHE Dpos—H =0 33176366 DDRZ_I_niE nWE o5 —E -
-0 Doa|—HL DDR2__DATA -1 D4 |—HL DDR2_1_DATA[1
— 3:c4 DDR2_0_DQH1 ?3 A DoRZ_0patans DDR2_1_DQM1 ?g po3—id DDRZ_L_DATA g
3:ca DDR2_0_DQMO LDM po2|—E& DDR2_1_DQMO LDM D2 f—&
0] o1 [—G: DDR2_Q_DATA[4 -1 o1 |—62 DDR2_1_DATA[6
A3y G DDR2_Q_DATA[1 A ) DDR2_1_DATA!
£ —juss Bl —uss
e B —vss uDQs DDR2_0_DQS1_P D T TR B—vss UDQS DDR2_1_DQS1_P 3:F6
I I vss nuDQS DDR2_0_DQS1 N 1 \ 29 vss nuDQS DDR2_1_DQS1_N 3:F6
8 | 23 —uss LODS) DDR2_0_DQS0_P | H = LODS| DDR217DQS0 P 3:56
| B vSsQ nLQDS DDR2_0_DQS0_N 1 1l B nLQDS DDR2_1_DOS0_N 3:F6
| B2 —vsso | H B2 —vsso
\ 28 —jvsso | H B8 —jvsso
' D2 —jvssg | H D2 —jvsso
' 2 luss ' ! F
| |
E| 22 ' E 2
— | vSsQ Ne | vsso Ne
\ E vssQ Nef—E2— H ' L vssQ Nef—E2—
' 2 VSsQ J DDR2_1_nCLKO : gﬁ
vSsQ R301
| oR2_0_ncio T s vee 1vs | 120 ! Ki vee_1ve
I R0 < I H <
\ DDR2_0_VREF01 | DDR2_1_CLKO H DDR2_1_VREF01
7 ! DDR2_0_CLKO 1 | \ 1
e >R304 e e >R305
#Place end of trace near SDRAM balls ZIK(1%) *Place end of trace near SDRAM balls ZIK(1%)
€328 €302 =R306 €305 €339 =R307
DAIUFI UAIUFI <1K(1%) D.IUFI D.IUFI <IK(1%)
VC;;W ’ vee_1ve 1
g i
5! EEEEEEEIE P CEE i IE
6 289444443 g i{ i f{ i El E‘{ El
Qa4 o 4 4 44 SRR e I e e i
P I = I = I =
FEEEEEEaE N ararerarars
EEEEEEELE EEEREEEEIE
3|
10301 o 10303 E
— HYBI8TCIG160BF-35 vec 1y Place as close as possible HYB18TCIG160BF-35 D@ -
ey in VDDL pin DDR2_1_ADDR[0-13] (- s Place as close as possible
in VDDL pin
DDR2_0_ADDR[0-13] AL AL
5 EL B
_R7_yc(a15) 19 BRI yc(a1s) 19
13) J);é—m‘”“ n DDR2_1_ADDR[13] ﬁ—mm“) n
DDRZ_0_ADDR[12] xR |h2 29 e VI A2
DoRz ¢ AOER L 21__fa1i L DDR2_0_VREF01 ZoRe . AGAR 1.l 21__fa1i £l DDR2_1_VREF01
DDR2 0 ADDR[10] M2 |a0/a -5 DDR2_1_ADDR[10] M2 |ai0/ae C -5
DDR2_0_ADDR 3 o DDR2_1_ADDR B3
— DDR2_0_ADDR| I DDR2_1_ADDR[ Y
DDR2_0_ADDE| i3 ” DDR2_1_ADDR > I
DDR2_0_ADDR N e DDR2_1_ADDR N e
DDR2_0_ADDR X e DDR2_1_ADDR N3 ae
DDR2_0_ADDR N n; DDR2_1_ADDR N&1a
DDR2_0_ADDE| X bed DDR2_1_ADDR X b
4 DDR2_0_ADDE| TR it DDR2_1_ADDR M n
DDR2_0_ADDR FTER el DDR2_1_ADDR ITEN ey
DDR2_0_ADDR TN s DDR2_1_ADDR TR s
L 3:c5 " 3:F5
3:03;C3 DDR2_0_BA2 13 BA2/NC 3:C6;G3 DDR2_1_BA2 3 BA2/NC
3:c3;c3 "0 BAL L —eal 3:06;G3 "1 BAL Li—ieal
3:c3;03 DDR2_0_BAO BAO 3:06;63 DDR2_17BAO BAO
3:C5;87 DDR2_0_CLK1 B ig K 3:F6;G7 DDR2_1_CLK1 B is K
3:C5;B7 DDR2_0_nCLK1 nCK 3:F6;G7 DDR2_1_nCLK1 nCK
DDR2_0_CKE K2 3:F6;G3 DDR2_1_CKE K2
DDR2_0_nCS1 24 —ncs 3:F6 DDR2_I_nCS1 2 —n 8
DDR20nRAS nR 3:76;63 DDR2_1_nRAS nR DO
3 DDR2_0_nCAS L—ncas 3:761G3 DDRZ_1_nCAS L AS pos—EL DDRZ_LDATAL
DDR2_0_niE nWE 3:F6;G3 DDRZ_I_nWE nWE ggi HL DDR2 1 DATA[23
B3 B3 B3 DDR2_1 DATA[18
3:c4 DDR2_0_DQM3 DM Do DDR2_1_DQM3 DM o3
3 anz’u’ngm F3 0w Do —E DDR2_Q_DATA(L DDRZ’)’ng T3 oo ey DDRZ_1 DATA(16
-0 o1 |—G: DDR2_0_DATA[21 -1 o1 |—G: DDR2_1_DATA[19
A3 lies G DDR2_0_DATA[20 A3 lues G DDR2_1_DATA[21
—_— 23 —vss B3 —vss
Vs UDOS DDR2_0_DQS3_P 3:cs5 e m UDOS DDR2_1_DQS3_P 3:F6
Sttt Y b VSS nuDOS DDR2_0_DQS3_N 3:C5 " N ) nuDOS DDR2_1_DQS3 N 3:F6
[ 1 vss LODS: DDR2_0_DQS2_P 3:c5 | 2 vss LQDS! DDR2_1_DQS2_P 3:F6
1 ' Al —{vsso nLQDS! DDR2_0_DQS2_N 3:C5 ! | Al —{vsso nLQDS! DDR2_1_DQS2N 3:F6
| ' B2 —vsso H | B2 —lusso
2 | H - vSsQ ' | 5
| H o vssQ ' ! >
] H 2 vsso H 1 2 vsso
' | vsso 1 vsso
' \ £ —usso Nep—22— ! | £ —vsso Nef—22—
| ' I vssQ Ne|—E2— ' | I Nep—E2—
1 il 5 vSsQ ' | :
BDR2_0_CLK1 | = VSSQ ' | £ vssQ
— ' 308 1 VSSDL bor2 1 ner | vssoL
' 120 I R302 '
1 | : 120 | 2007.06-26
DBR2_0_nCLK1 1 1
| H 1 DDR2_1_CLK1 '
‘ ’ M e
1 T o e mear o Tt e ond ot trave nemn o baite 3. DDR2-SDRAM
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5. DOC, NOR, INTERFACE, D4 CIRCUIT DIAGRAM

Pure NAND

1GB (nCs0/1)

LOADER SATA INTERFACE

H *IMPEDANCE MATCHING IS REQUIRED : 100 OHM (AT EACH DIFFERENTIAL LINE)
“TRACE LENGTH NUST BE LESS THAN 100mm
12 condos
CF401 CL-2Y2012-900 1! DGND
| — 405 | | 10n,
2:c6  sata_mxops < ‘] 3 |} 2| sata_mxop1
ca11 ;| 10n]
2:c6 sama_mxon1 < 1} 3| saa_mxont
— BBS I/F CF402 CL-2Y2012-900 —1 ¢ DGND
402 | | 10n]
26 samn_moom g b i1 sama_ons
2:c6 sama nxoer [ - g €419 | | Lonr] SATA_RXDPL
11 *SATA Design & Layout Guide*  G— DGND
1.SATA Data DP/DN must be routed as 100ohm differential pairs. J16408
EBI_DATA[0-15) 1c402 EAN31646902 Ve vee 3vs ensor 2.Match Trace length of DP/DN 16403 e
! oueor 3.Trace spacing is same as trace width, 316404
3:65;06 0 1/00 vee 4:Route differential pairs above gnd plane and gnd plane are not split under differential pairs. 316402
1/01 vee 5 Avoid via aspossible a:
1/02 L -Trace spacing between DP/DN and other traces must be more than 5 times of DP/DN trace width.
1/03 R436 SR433 Y Xstal(x102) must be place close to BCM7440
w /08 LS 1K 8.Trace Length must be less than 100mm. VCC_5V_LORDER VCC_12V_LOADER
— EBI_DATA| ygg s sew |~ 9.Place ac-coupling capacitor(C405,411,402,419) close to Connector 605
: /e ves 203 ssc_s_soa [ & -
DeiD D o
vee_3v3 : =
5 2:03 BSC_S_SCL
Ne L 48 - vee_ava N
10 — e [Car— 5 o
RSSL ALK 19 | WP xe [Tig
162:02 s W T cie Ne [Cas g
; EBI nDS H Y c409 CA01
mu(? —Ii] nc we [35 0.1uF 22uF /167
3:F3;3:H3  EBI_ncsl = N - DGND  DGND
F3; 7 EBI_nCSO T = K==
— 2N et om0 1 i = N 2 oG
2:17;3:F3;07  EBI_AWEQ Y B USB I/F
036 @ ne o vee 5y LonER Ve 33 +uS8 Design & Layout Guider
NC 23 411 1.USB Data DP/DN must be routed as 100ohm differential pairs.
xc [22 2.Match Trace length of DP/DN
9 EBI_ADDR[0-25] x [ HH-142012-102 IC403 3.Trace spacing is same as trace wid
xe [0 TPS2051B 1CH i Roate aitcerantias paite hove gnd piane and gnd plane are not split under differential pairs.
ve 11— 7 5.Avoid via aspossible as you
ne [3 ca23 K . 6.Trace spacing between DP/DN and other traces must be more than 5 times of DB/DN trace width.
xc [2 o our 7.Consider current upto 500mA.
2i733:83,07 v = 0.10F 7:Consider current upto 00 FRONT PANEL I/F
2l m ovr [ 7 9.USB RREF resistor(R114) must be place close to BCHT440. -
— — caa
3 § 0.1uF vee_3v3
b peND [ 3] our - vees.6v.L 16401
4 = Ls
215217 usso_pwron < F———1 o o u12
=
[TRUTIPRIS T (rmmmmmmmmmmmeoeos oi01 g 1% flonsr |
R4S0 < S R43 [Ra39 < < Ra38 ul
2:165 uso_pwrrrt < 220F/16V(T) 0. 1u] ' TP403 10k = = 10k UPR672T 10k = 10K O
8 L413 ) 1443 CN406
B 407 ) 1 6 DGND DGND
BH_1M2012_1020% 51de10 2:74 1 Gp10a3/uaRT_mxb_0 [ +3 1| uarr DX 0
CL-22012-900 néuz &— 1 POWER : HB1608_1000 2| T 5 pren—
) RAT2pN 22 Lidd e e 2 _RID_
2:C5 usBo_pN < Wy 2 USB_D- 3 TTT 4
— RATIppp 22 T ] [3 2:¥3 cp1061/UaRt_rxp_0 <_F 3 oNp
2105 usso_pp <F Wy USB_D+ HB1608_1000 J16407
— 16412 =R470 S RaTL s L ezl D402 g - 4 | HpMI_CED_con
JIG413 = = h— GND JIG409
15K 15K OPEN OPEN J16423 bbbt bbb 8_ [PWR_CTRL_+5.6V_I|
sreans T o= SRVO05-4 5 JPm cTm 560
16415
16416 1| PP s
16417 T [ w10 7:16 sour_cec_con [
7 szeas IS 7:1;9:85;8:02; 8:82 e crat_s5.6v_1,
16419 3| PP s
ra
J16420 ol
P
D401
. PaT12FBS23
] DGND
6 . TOP VIEW
D4 Terminal (OPTIONAL- JAPAN) DEBUGGING CONSOLE (UARTI1
k404 VCC_SV_ETC ETHERNET
VCC_5V_LOADER 403 vee_avs
u— @ km2016(UsH)  pygs 607 04_cone_y [D—————0) 1409
) vee_3v3 HB2012_1000 L405 H82012_1000
6:07 pa_coup_pb [ ) HEADER-10PT l l
o il Rss4 910431 ik cadod == i — e raas L9y | Jweso
© 4.7x T 2430 Tomr pes 2 <= ca26
5 4 e TP433 9.9(10) § 3, 0. 1ur] < <. 0.1uF
6:07 pa_conp_pr [ ) oo = TR43s DGR DGND 9.0 0 | [as.o ) foosar
51608 10007791405 432 ———— paxp %403
1:E5 o411 [ O 2:¥5  gproll/uart_rxp_1 <} : 3 I [l
HB1608_1000fFRRLA0T H— T |
2285 o1 > Fy T ) =1 \ or
- FO _Tx0_ é = 2:c6 7a40_epay_tor > 4 5 ' ki
N - o
2:06 +
v am © o, l o 7480 zeae_zon O+ + o — T
© vee_3v3 JI6 cs17 Y=} .
5 }:L 212012-500 r :
I DGND 1000pF :
— ® P :
vee_sv_1OADER © P413 RS55 DaND | 16434 : ' RD+
o 47K ! \ s o
® T6433 H ' I}
! L = lobopr aw
O 2:75 GPIO12/UART_RYD_2 2ic6 740 somy mow (> 1 P G
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DE-INTERLACER CIRCUIT DIAGRAM
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7. A/N OUTPUT CIRCUIT DIAGRAM

vee_s qv L

vee_sv_aupIo

2007.08.29

12 0610 vee_sv_av
RIRZ014 (U vee_sy_auto Los0s
3 R Abs660
R697
Ix [TR— D02 e wle
AUDI0_HUTE_DAC 82,63 casts S
o611 2 1 . AUDIO_MUTE care vee_-sy_awb1o
o e 45,67 i, Joovrrten ] 22E] 22 conel N L e
—_— 5:8:55;8:02;8:52 KRC2815(50723) aw w 5
KDS226 . 1w ihg
Bl 4| cap- our| 5
52 = 7638 caey Teoss Toon
pex> M * 100UF/16V[F 0.
1.2k -dur OPTICAL OUT
11 0505 604 ReA2
100%
KTA2014 (USH) k182014 (USN) 263 R646 pewe KE0L.
L
casTenit M- T vee_5v_aUpIo
2200F /lL6v péiD 6-OK(1%) - cssl 2631
2675 2636 Lour ® e
03 a0z [O—AW Wr——e joar AUDIO_FRONTL K4
—_— 4.3k 15K Tour_2012 vee_sv_erc
$—{ aupro_mute p1;63 C671 and CA627 must be placed near by PCHI781 B oy SK(fdg33 OuR_20: Beu7440_Auno_seorr [ T o
680pF I DEAD. 2:€4;2:17;07 C633
eis vee_sv_av VeC_5Y_AUDIO R676|0pEN . Iom o wes o3
22K € DGND =
n|o oG xRc2818 2608 . s 0.1uF
DaND F DGND
10 . IC603 S
opmy Soppi® 10607 o1l L cagar oG L
1r631 o T NJM4580 o B
TP636 -
2635
§ o
+
220 ppARE30 ca623 1
— AUD_FS_CLK 0 —OWRE—eR23 [ aour & E3 -
T35 -DATEL Vo 220 /167 vee_-sv.aoto - T T T (T 632
R o L 220ppaR66¢ +ca622 52 e 2_cenoy pour ? W
1255 TReK Licx e > noms cos0 f pou g awD10_FroNTR K4
pan1761 cacas T 120 Tour_2012
AUDIO_MUTE_DAC D1 C653 —
1000F/167 i R673|opEN 0603
9 o3 sovr_x O——M] W e sau s 1 Shs
vV vV VvV 43K 15K(13) o1 R oaw
DGND DGND DGND DGNIDGND Re7q T2 SBpFT R699 608 *Audio & Video Signal Layout Guide*
vee_3va M o 1.Component & CVBS signal traces must be routed using signal to signal spacing is more than 0.25mm.
S . KTA2014 (USM) DGND 2.Place R101,R107 VDAC_BIAS resistors close to 7440
629 @ 6.8K(1%) o_opEn (s 3.hudio clock signals are might be needed damping resistors and damping resistors are placed close to 7440
w0 ~SCK, BCK, LRCK
vee_3v3_vipeol Rec3 Reca
Y . OPEN_1k
4 vee_3v3_vIpEol COMPONENT,CVBS ,2CH AUDIO
B2;p1 AupIO_MUTE [ D>— 8
aaczeyl e v 605
in < .
a70uE/67 rur Jo.108] 0-10F cest Tas13la , K1 cone_y > ]
8 P 2:03 vonc_cvas [ cuss .
[ VAA 7392 PVDD_7392 +1ul cves [
aov7392 w75 ved 3v_visor T4 I
v HD_Cher(0-11] VvoD_T0_7392 TR627
DGHD 6:K4;D6 HD_Cher T IS vob.
vee_3v3  vDb_1o 7392 vee_3v3 PVDD_7392 vee_1ve »: vpp 32 DGND [ é
vee_3v3_vIbEo 5 van (22 oo PR 2 ]
— ¥ evop 2 T b
voD_10 aupzo_rronrz [
oicom v ! 2 >
casio g = Ho-Chr (111 DACONE Py .
3;H4 VDAC_Y rourren HD_¥[0-11] »7 1C605 DaTCOMPTPIKG |
u o 7316 /
= e oac | , s T INooT o cone_pz >
1 H,, ro o our_cu]—L A o cowy 1 R
7 vee_3v3_vipeo ED 10p10 2faciz gurcue—2 e o
v = e ‘ Em e B R
e e G E5) ez oAC vee_av3_vibeo s ) S —‘
HD T I = RE81 o
2:C3;H4 VDAC_Pb vaA_7392 vee_3vs vDD_7392 vee_1ve HD 1 18 100 Ree1S  SREeZe 314018 oD
2 e SR T TN Evp ) axs02
— T e
1 1 M_DAC_VS nVSYNC DGND
VCC_3v3_VIDEO HB2012_1000 T 19 414 12.20F
casisgtt LS o w_pac_cx [O——Lcrxmn FEALY HIE g 7392
couel
toou/epy e o.tor o.tur E sotonssc n0_son [3———H-foowseur e wee_sv_se 1C608
wTscL /0ST - TPS2051B_1CH
2:C3;84 VDAC_Pr 1 1 TR srr/rso 2 L ) vee_sy_nowt
o] ALSB/nSPI_SS 2 oG
6 A 4 oy WP RYY ; s ls s oo o
oao 2:r6578 7440_nRESET_OUT n 5[5 |2 2| . 01210207
Ternination Resistor are placed close to Video Filter evD0_7392 C623 | 1207 Exn_LP a_to|4L S — casi
S opge ! res :(Jm ) w e [ Hrrou
15008 160 ERERE P % Ls
— vee_tv aveets 3 1 - oGt
XD8226(50123) AVCCIS PVCCI  CVCC18  Tovee33 HDMI
vee_1vs | aveess ee_sv_av
vee2 o
£82012_1000 cac0r
5 220F /167 10801
Veo_sy_owT
ol o sl o| <lddel o REi5S = Redl 5
8_y(0-11) [O——— i I T e e 1LkS S 12K 2622
= == © oY Sm== G000 B
vee 30 svcess #_chez(0-11) [ = =2 % o9 998 GERR B
g 88 8 g8 £EE8 g8ge vee_wve
0 ] B BE B P geEp BEEE G - 9134_seo_sonr - N P
i HEEE g . i 18 Ve +sv
b— HB2012_1000 HD_ EXT_SHG DGND 17 GND
- 0/4 HD_
ZhuE/ 16V
HD S0 |HOT_PLUG_DET_0UHOT_PLYC DET_IN 16 soA
" o — v arae_eon_ont L ooc_oaT_owpe_onr_1y [~ 15 sct
- L w5 s134_sct,nour [DO—————— o PRI
4 vec_1va cvects e |31 mizie 17 . 2| oe-cux omee et [ u xe
X1~ HDMI_1_N b 5:15 HDMI_CEC_CON
D y[11) = : _cze_cox [ = TEeouT TECTw 1 cec
HD_ 1 34 }—Ez 23 - 16 TP604
D) o 53 mate o ce3e! lorsn "2 THS CLK R 12 X CLK
o WO 16 v aour_cwx_y [O————————] 24 T 15 =
HB2012_1000 i T -
- a1z D, S THDS ND—TWDS G 01 4.7 — 1 Txc_si>
22uF/16V D e me o I w6 gou1_czx_p [O——— 25 - - 14 vy =
D - HOMI_CLEN T DS TR | SV I 10 e cLks
HD 26 - 13 WL =
v apuz_o [ o | T R =W > —
pscr |4 134 scr homr ¢ T "THDS GND—THDS CND = —1 8 TXO_SHD
vee_ive succt DSoA 9134TSpATHONT 16 r6 B e —— % K o X
aD_cber(3] 51 T RS Do ’ o+
FrYCE s e T s o 56 2 Sl I
HD_CbCr(11 o mr . ‘ R T 6 X1
0 CbCr 0] a602 4.7
3 HB2012_1000 cneny B B GPIO_21_HDMI_INT 2:75 6 nour_1 w [ R Yy — s 1%1_SHD
Birhev O Y[2] SV
0.1 B o % wouz_1» [ T DT e . i
D Y[0] 50 REl AN L2E |2 32 il I B 1
- n il crzea g | o e W s e
Tl 52 Reas A L285|E —1
vee_1ve pvcc2 m THODE g 6 v [ O ) 2 TX2_sHD
— I 23
son 1} 5 e —r v wr_2_p = DT ! mar
35 -
w_aowz_us
HB2012_1000 {HOMI ] oz |21 609 RO g JK603
- 622 501 H_HDMI_HS e 2609 36 vee_sv_BTe
e s Srace:inpesance mist e o e oo
> . AUDY SEDIF 9134 oR1 Te621 100 ohm. Place ESD diode and comnon mode
TATDES TR D B filter as close as possible to
voo_ava Toveess et s o0 Qe HDMI connector.
125 ERCK 9134 oRO Tr625 o Tr4776C238
FRE " VHDNT Design & Layout Guider o 0609
125 paTa0 9134 2 sno0 ook |5 @1reze LLEDHI differential pair signals must be routed as 100ohm differential pairs.
25 DATAL 9134 so1 2Match Trace length of differential pairs.
HB2012_1000 a0 T25 pATA2 9134 1 spz RESETS — 7440_nRESET_0UT 2:76;F5 3.Trace spacing is same as trace width within pair signals.
casos 23 DATAY 9134 503 ilRoute differancial pairs above ond plane and gnd plane are not split under differential pairs.
p— GP10_22_HoNI_RESET 5.Av0id via aspossible as you can.
213,256, 10076:17175 i scu 42 cser R s o 22 1041 SiMiate Taacien Batuen'seon sndother traces must be more than 5 tines of DE/DN trace width.
2573;2:G2;6:G816:17;75 SGP1001/B5C_HO_SDA B oBescs 5288 Tkdhuee_3v3 7iTrace Length must be less than 100m.
535555 2888
I 3 5
1 h 2 2 1
stvu2.8 PGT12¢B523 6
.

A/V Output

Copyright © 2007 LG Electronics. Inc. All right reserved.
Only for training and service purposes

3-39

3-40

LGE Internal Use Only



8.

POWER SUPPLY CIRCUIT DIAGRAM
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9.

FRONT TIMER CIRCUIT DIAGRAM
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10. POWER BUTTON CIRCUIT DIAGRAM
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11. USB CIRCUIT DIAGRAM
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12. TOUCH PAD CIRCUIT DIAGRAM
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CIRCUIT VOLTAGE CHART
IC VOLTAGE MEASUREMENT (VOLT)

PIN ‘ STOP ‘ PLAY PIN | STOP | PLAY PIN | STOP | PLAY PIN | STOP | PLAY PIN | STOP | PLAY PIN | STOP | PLAY PIN | STOP | PLAY PIN | STOP | PLAY PIN | STOP | PLAY PIN | STOP | PLAY PIN | STOP | PLAY
1C102 2 0.90 59 1.60 49 1.20 32 1.30 1.30 40 1.50 1.50 48 3.28 3.28 4 1.50 2 0.30 6 0.30 9 -16.00
1 3.28 3 2.50 60 0.80 50 0.00 33 0.00 0.00 41 0.10 0.10 49 3.28 3.28 5 1.20 3 0.30 7 5.30 10 -11.00
2 0.00 4 1.00 61 2.50 51 0.60 34 0.00 0.00 42 3.20 3.20 50 0.06 0.06 6 1.70 4 0.50 8 5.30 11 -22.00
3 0.00 5 1.20 62 0.20 52 0.00 35 0.80 0.80 43 3.20 3.20 51 0.00 0.00 7 1.20 5 0.00 (Timer)IC600 12 -21.00
4 3.28 6 0.00 63 0.10 53 0.10 36 1.40 1.40 44 3.00 3.00 52 0.00 0.00 8 0.10 6 0.20 1 5.30 13 0.00
5 3.28 7 1.40 64 0.00 54 1.00 37 1.30 1.30 45 0.00 0.00 53 3.28 3.28 9 0.20 7 0.00 2 5.30 14 0.00
1C402 8 1.20 65 1.60 55 2.50 38 1.10 1.10 46 0.00 0.00 54 0.00 0.00 10 0.00 8 1.30 3 5.30 15 -14.00
1 0.20 9 2.50 66 0.00 56 1.40 39 0.00 0.00 47 0.00 0.00 55 1.80 1.80 11 0.30 1C606 4 2.70 16 -19.00
2 0.30 10 1.40 1C503 57 1.40 40 1.30 1.30 48 1.60 1.60 56 1.23 1.23 12 0.10 1 0.60 5 2.50 17 -14.00
3 0.10 1 0.00 1 2.50 58 0.00 41 1.40 1.40 1C601 57 1.22 1.22 13 3.20 2 0.00 6 0.00 18 -28.00
4 0.20 12 0.00 2 1.10 59 1.60 42 3.20 3.20 1 1.52 1.52 58 1.30 1.30 14 3.20 3 0.10 7 2.90 19 -19.00
5 0.10 13 1.10 3 2.50 60 0.70 43 0.00 0.00 2 0.20 0.20 59 1.22 1.22 15 1.20 4 5.00 8 2.60 20 -26.00
6 0.20 14 0.00 4 1.00 61 2.50 44 0.00 0.00 3 3.24 3.24 60 1.80 1.80 16 0.80 5 0.00 9 2.40 21 -26.00
7 0.00 15 2.50 5 0.90 62 0.90 45 0.00 0.00 4 1.52 1.52 61 1.00 1.00 17 0.30 6 0.50 10 0.00 22 -25.00
8 3.20 16 0.50 6 0.20 63 1.00 46 0.00 0.00 5 0.22 0.22 62 1.22 1.22 18 0.10 7 0.40 1 5.30 23 -26.00
9 0.00 17 0.00 7 1.10 64 0.00 47 0.00 0.00 6 0.00 0.00 63 1.24 1.24 19 1.60 8 1.50 12 5.20 24 -26.00
10 0.10 18 2.50 8 1.60 65 1.00 48 1.80 1.80 7 0.00 0.00 64 0.00 0.00 20 3.20 1C607 13 5.10 25 0.00
11 0.20 19 0.00 9 2.50 66 0.00 1IC506 8 0.00 0.00 65 0.00 0.00 21 0.00 1 0.10 14 5.30 26 0.00
12 3.20 20 0.00 10 0.90 1C504 1 0.00 0.00 9 0.00 0.00 66 3.28 3.28 22 1.80 2 0.00 15 5.10 27 -26.00
13 0.00 21 2.30 11 1.60 1 3.20 2 0.00 0.00 10 0.00 0.00 67 0.00 0.00 23 1.80 3 5.00 16 5.10 28 -26.00
14 0.10 22 2.10 12 0.10 2 0.00 3 2.30 2.30 11 0.00 0.00 68 0.00 0.00 24 0.00 4 0.00 17 2.30 29 -26.00
15 0.10 23 2.40 13 0.90 3 3.28 4 0.00 0.00 12 1.80 1.80 69 0.00 0.00 25 3.20 5 1.50 18 0.00 30 -26.00
16 0.10 24 0.00 14 0.20 4 0.10 5 3.00 3.00 13 0.00 0.00 70 0.00 0.00 26 0.00 6 1.20 19 0.00 31 -26.00
17 0.10 25 0.00 15 2.50 5 1.10 6 3.20 3.20 14 0.20 0.20 71 1.76 1.76 27 0.00 7 1.60 20 5.30 32 -26.00
18 0.10 26 1.20 16 0.50 6 3.28 7 3.20 3.20 15 0.20 0.20 72 1.00 1.00 28 0.30 8 0.10 21 5.30 33 -26.00
19 3.20 27 1.20 17 0.10 1C505 8 2.00 2.00 16 0.00 0.00 73 1.64 1.64 29 1.90 9 0.20 22 0.00 34 -26.00
20 0.30 28 0.00 18 2.50 1 0.00 0.00 9 2.40 2.40 17 0.00 0.00 74 1.26 1.26 30 0.20 10 0.10 23 0.10 35 -26.00
21 0.20 29 0.00 19 0.10 2 0.00 0.00 10 2.40 2.40 18 0.00 0.00 75 1.10 1.10 31 0.20 11 5.00 24 5.30 36 -26.00
22 0.30 30 0.10 20 0.00 3 0.00 0.00 11 0.20 0.20 19 0.00 0.00 76 1.80 1.80 32 3.20 12 0.00 25 2.60 37 0.00
23 0.00 31 0.10 21 2.30 4 0.00 0.00 12 1.20 1.20 20 0.00 0.00 77 1.40 1.40 33 3.00 13 2.50 26 0.00 38 0.00
24 0.20 32 0.10 22 2.10 5 0.00 0.00 13 0.80 0.80 21 0.00 0.00 78 1.20 1.20 34 1.20 14 2.40 27 5.10 39 -28.00
25 0.20 33 2.50 23 2.40 6 0.00 0.00 14 0.90 0.90 22 0.00 0.00 79 1.20 1.20 35 1.80 15 2.40 28 5.30 40 0.00
26 0.00 34 0.00 24 0.00 7 3.20 3.20 15 0.00 0.00 23 0.00 0.00 80 0.00 0.00 36 0.00 16 0.00 29 0.90 41 5.30
27 0.10 35 0.10 25 0.00 8 2.40 2.40 16 1.20 1.20 24 3.28 3.28 81 0.00 0.00 37 1.30 1C608 30 0.40 42 5.10
28 0.30 36 0.10 26 1.20 9 1.40 1.40 17 1.20 1.20 25 3.28 3.28 82 0.00 0.00 38 1.50 1 0.00 31 5.20 43 0.10
29 2.30 37 0.10 27 1.20 10 0.00 0.00 18 3.20 3.20 26 0.00 0.00 83 0.00 0.00 39 0.50 2 4.98 32 5.30 44 1.00
30 2.30 38 0.10 28 0.00 11 1.70 1.70 19 0.20 0.20 27 1.37 1.37 84 0.00 0.00 40 0.20 3 4.98 33 0.00 45 0.00
31 2.30 39 0.10 29 0.00 12 1.80 1.80 20 1.20 1.20 28 0.00 0.00 85 2.00 2.00 1C603 4 4.98 34 5.10 46 2.30
32 2.30 40 0.10 30 0.20 13 2.20 2.20 21 0.00 0.00 29 0.00 0.00 86 1.70 1.70 1 0.00 5 4.98 35 5.30 47 2.30
33 0.30 41 0.00 31 0.20 14 2.70 2.70 22 1.80 1.80 30 0.00 0.00 87 0.00 0.00 2 0.00 6 4.98 36 0.00 48 5.30
34 0.30 42 0.00 32 0.20 15 0.00 0.00 23 1.40 1.40 31 0.00 0.00 88 1.60 1.60 3 0.00 7 4.98 37 0.00
35 0.30 43 0.00 33 2.50 16 0.00 0.00 24 0.00 0.00 32 0.00 0.00 89 3.28 3.28 4 -4.90 8 4.98 38 0.00
36 0.00 44 2.50 34 0.00 17 1.20 1.20 25 1.60 1.60 33 0.00 0.00 90 3.28 3.28 5 0.00 1IC704 39 0.00
37 3.20 45 1.30 35 0.20 18 3.20 3.20 26 1.20 1.20 34 0.00 0.00 91 0.70 0.70 6 0.00 1 6.72 40 0.00
38 0.20 46 0.00 36 0.20 19 1.50 1.50 27 0.00 0.00 35 0.00 0.00 92 0.70 0.70 7 0.00 2 5.20 4 0.00
39 0.30 47 0.00 37 0.20 20 1.20 1.20 28 0.00 0.00 36 0.00 0.00 93 0.70 0.70 8 5.00 3 1.80 42 5.30
40 0.40 48 0.00 38 0.20 21 0.00 0.00 29 1.60 1.60 37 0.00 0.00 94 0.70 0.70 1C604 4 0.00 43 5.20
41 0.10 49 1.20 39 0.20 22 1.20 1.20 30 1.40 1.40 38 1.80 1.80 95 0.00 0.00 1 0.00 5 5.30 44 5.30
42 2.30 50 0.00 40 0.00 23 1.20 1.20 31 3.20 3.20 39 0.00 0.00 96 0.00 0.00 2 2.50 6 0.80 (Timer)IC601
43 2.30 51 0.50 41 0.00 24 0.00 0.00 32 1.50 1.50 40 0.00 0.00 97 0.00 0.00 3 0.00 7 1.00 1 0.00
44 2.30 52 0.00 42 0.00 25 1.80 1.80 33 1.60 1.60 41 0.00 0.00 98 0.00 0.00 4 -2.5 8 5.00 2 0.00
45 0.10 53 0.00 43 0.00 26 1.30 1.30 34 1.40 1.40 42 1.81 1.81 99 0.00 0.00 5 -5.00 1C706 3 -16.00
46 0.20 54 1.60 44 2.50 27 1.70 1.70 35 2.20 2.20 43 0.00 0.00 100 0.00 0.00 6 0.00 1 1.20 4 -16.00
47 0.30 55 2.50 45 1.30 28 0.00 0.00 36 0.30 0.30 44 3.28 3.28 1C602 7 0.00 2 5.90 5 -21.00
48 0.30 56 1.50 46 0.00 29 1.90 1.90 37 0.30 0.30 45 5.05 5.05 1 0.10 8 5.00 3 4.90 6 -23.00
1C502 57 1.20 47 0.00 30 0.80 0.80 38 0.80 0.80 46 4.99 4.99 2 0.20 1C605 4 0.00 7 -21.00
1 ‘ ‘ 2.50 58 0.00 48 0.00 31 3.20 3.20 39 1.80 1.80 47 4.99 4.99 3 0.10 1 ‘ ‘ 0.70 5 0.80 8 -28.00
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CAPACITOR VOLTAGE MEASUREMENT (VOLT)

EE MODE PLAYBACK EE MODE PLAYBACK
NO LOC SPEC +) ) +) ) NO LOC SPEC ) ) +) )
1 CA719 220u/6.3V 5.3 0.00 5.3 0.00 40 CA6B05 22u/6.3V 3.28 0.00 3.28 0.00
2 CA714 220u/6.3V 1.81 0.00 1.81 0.00 41 CA625 100u/6.3V 5.00 0.00 5.00 0.00
3 C374 220u/6.3V 1.81 0.00 1.81 0.00 42 CA613 100u/6.3V 5.05 0.00 5.05 0.00
4 C345 220u/6.3V 1.81 0.00 1.81 0.00 43 CA626 470u/6.3V 3.28 0.00 3.28 0.00
5 C2E6 47u/6.3V 1.81 0.00 1.81 0.00 44 CA602 22u/6.3V 1.80 0.00 1.80 0.00
6 C2E5 47u/6.3V 1.2 0.00 1.2 0.00 45 CA606 22u/6.3V 1.79 0.00 1.79 0.00
7 C2E4 47u/6.3V 242 0.00 242 0.00 46 CA5111 100u/6.3V 2.50 0 2.50 0
8 C2E1 47u/6.3V 1.81 0.00 1.81 0.00 47 CA510 100u/6.3V 3.28 0.00 3.28 0.00
9 C346 220u/6.3V 1.81 0.00 1.81 0.00 48 CA703 22u/6.3V 3.28 0.00 3.28 0.00
10 CA404 22u/6.3V 4.96 0.00 4.96 0.00 49 CA509 100u/6.3V 2.50 0.00 2.50 0.00
11 CA504 22u/6.3V 3.28 0.00 3.28 0.00 50 CA618 470u/6.3V 3.27 0.00 3.27 0.00
12 CA408 22u/6.3V 4.99 0.00 4.99 0.00 51 CA102 100u/6.3V 3.28 0.00 3.28 0.00
13 CA409 22u/16V 12 0.00 12 0.00 52 CA101 22u/6.3V 3.28 0.00 3.28 0.00
14 CA407 22u/6.3V 2.40 0.00 2.40 0.00 53 CA401 22u/6.3V 3.28 0.00 3.28 0.00
15 CA508 47u/6.3V 1.19 0.00 1.19 0.00 54 CA410 100u/6.3V 3.28 0.00 3.28 0.00
16 CA506 47u/6.3V 3.28 0.00 3.28 0.00 55 CA405 22u/6.3V 3.28 0.00 3.28 0.00
17 CA501 10u/16V 3.28 0.00 3.28 0.00 56 CA710 330u/6.3V 3.28 0.00 3.28 0.00
18 CA502 10u/16V 3.28 0.00 3.28 0.00 57 CA704 330u/6.3V 5.31 0.00 5.31 0.00
19 CA503 22u/6.3V 3.28 0.00 3.28 0.00 58 CA708 330u/6.3V 5.31 0.00 5.31 0.00
20 CA505 22u/6.3V 3.28 0.00 3.28 0.00 59 CA709 330u/6.3V 5.02 0.00 5.02 0.00
21 CA611 22u/16V 4.99 0.00 4.99 0.00 60 CA705 330u/16V 12.00 0.00 12.00 0.00
22 CA604 22u/6.3V 3.28 0.00 3.28 0.00 61 CA406 100u/6.3V 5.02 0.00 5.02 0.00
23 CA601 22u/6.3V 1.81 0.00 1.81 0.00 62 CA402 22u/6.3V 5.30 0.00 5.30 0.00
24 CA607 22u/6.3V 1.80 0.00 1.80 0.00 63 C2E2 47u/6.3V 3.28 0.00 3.28 0.00
25 CA603 22u/6.3V 1.80 0.00 1.80 0.00 64 C2E3 47u/6.3V 1.21 0.00 1.21 0.00
26 CA614 100u/6.3V 5.00 0.00 5.00 0.00 65 CA715 330u/6.3V 1.21 0.00 1.21 0.00
27 CA619 100u/6.3V 0 -4.98 0 -4.98 66 C348 220u/6.3V 1.81 0.00 1.81 0.00
28 CA707 220u/6.3V 4.99 0.00 4.99 0.00 Timer
29 CA701 22u/6.3V 5.29 0.00 5.29 0.00 67 C6E7 22u/16V 5.30 0.00
30 CA706 220u/6.3V 5.05 0.00 5.05 0.00 68 C6E6 10u/16V 5.20 0.00
31 CA702 22u/6.3V 5.29 0.00 5.29 0.00 69 C6E4 22u/16V 5.30 0.00
32 CA612 22u/6.3V 1.80 0.00 1.80 0.00 70 C6E1 10u/16V 5.30 0.00
33 CA609 22u/6.3V 3.28 0.00 3.28 0.00 71 C6E3 22u/16V 5.30 0.00
34 CA507 47u/6.3V 2.50 0.00 2.50 0.00 72 C6E2 47u/16V 0.00 0.00
35 CA622 22u/6.3V 2.40 0.00 2.40 0.00
36 CA623 22u/6.3V 2.42 0.00 2.42 0.00
37 CA616 330u/6.3V 5.05 0.00 5.05 0.00
38 CA624 100u/6.3V 2.50 0.00 2.50 0.00
39 CA615 100u/6.3V 3.25 0.00 3.25 0.00
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PRINTED CIRCUIT BOARD DIAGRAMS

1. MAIN P.C.BOARD

(TOP VIEW)
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MAIN P.C.BOARD
(BOTTOM VIEW)
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2. FRONT TIMER P.C.BOARD

(TOP VIEW)
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3. POWER BUTTON P.C.BOARD

(TOP VIEW)
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4. USB P.C.BOARD
(TOP VIEW)
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5. TOUCH PAD P.C.BOARD
(BOTTOM VIEW)

(TOP VIEW)
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6. SMPS (POWER) P.C.BOARD

(TOP VIEW)
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NOTE: Warning
Parts are critical with respect to
risk of fire or electrical shock.
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