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ELECTRICAL SPECIFICATIONS

•Focus ....................... High Bi-Potential Electrostatic

•Sweep Deflection ..................................... Magnetic

•Picture Intermediate Frequency................... 38.9MHz

•Sound  Carrier Trap................................... 33.4MHz

•Adjacent  Sound Carrier Trap ................... 40.4MHz

•Adjacent  Picture  Carrier Trap.................. 31.9MHz
.
•Aerial Input Impedance

VHF/UHF ...................... 75 ohm Unbalanced

•Tuning Ranges........... 48.25 MHz thru 855.25 MHz
VHF: E2-E12 CH / S1 - S41 CH (Hiperband)
UHF: E21 - E69 CH
CATV Special Channels

•White Level
Set brightness control to get total picture tube cathode current of 600 µA under no signal condition.
Maximum necessary correction of each picture tube cathode current to get 8550 degrees K+1 MPCD
screen temperature should not exceed 15% of its original value.

X=0.290 ± 0.015         Y=0.300 ± 0.015

                                            WARNING

The chassis in this receiver is partially hot. Use an isolation transformer between the line cord plug
and power receptacle, when servicing this chassis.
To prevent electric shock, do not remove cover. No user-serviceable parts inside. Refer servicing to
qualified service personnel.

Specifications are subject to change without prior notice.

•Power Input .................... 220V-240 Volts AC 50Hz

•Power Consumption
Normal Operation (Method IEC60107) ............ 84W
Stand-by Operation ..........................................1.5W

•Audio Power Output Rating (MPO) / Impedance
Internal Left Speaker ................................. 10W, 7Ω
Internal Right Speaker ............................... 10W, 7Ω

•Speakers
Left / Right ................................................. 12 x 6cm

•Convergence (Maximum Misconvergence)
Static (Centre) between any two  colours  ... 0.08 cm
Dynamic after static equals zero

Within 10cm (4�) circle ....................... 0.12 cm
10-25cm (4-10� ) circle ...................... 0.20 cm
Everywhere else ................................ 0.28 cm

MODEL DIFFERENCES:

28JS-74S: Base model.
28JS-74SS: Silver Cabinet.
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IMPORTANT SERVICING NOTES

Only qualified service personnel are allowed to carry out maintenance and repair of this receiver.

Servicing of High Voltage System and CRT

It is important that the static charge is removed from the high voltage system when carrying out work on the
receiver. This can be achieved by connecting a 10K resistor (with a suitably insulated lead) from the CRT
cavity connector to the CRT ground tag. This must be carried out with the AC supply disconnected from the
receiver.

Note the following:

• The CRT in this receiver employs Integral Implosion Protection.
• If the CRT has to  be changed  it  MUST  be  replaced  with  the  correct  type for continued safe  working.
• DO NOT lift the CRT by its neck.
• When handing the CRT, ensure that shatterproof goggles are worn.
• Ensure that the CRT is discharge before handling.

X-Ray

This receiver is designed to keep any x-ray emission to an absolute minimum. Some fault conditions  and
servicing procedures may produce potentially hazardous x-ray radiation levels. This is a problem when in
close proximity to the receiver for long  periods of time. To reduce any risks associated with this, please
observe the following precautions:

1. When undertaking any servicing on this chassis, DO NOT increase the EHT  to more than 30 KV, (at a
instantaneous beam current of 1500µA).

2. Ensure that during normal operation the EHT does not exceed 30KV (at a beam current of 1000µA). This
level has been preset in the factory. Always check that this level has not been exceeded after carrying out
any repair on the receiver.

3. DO NOT replace the CRT with any other type than that specified in the parts listing as this may cause
excessive x-ray radiation.

Before returning the receiver to the customer

In addition to the above checks, the following should also be carried out before  returning the receiver  to the
customer.

1. Inspect all the leads to ensure that they are dressed correctly and that they are not obstructed or pinched
by any other parts.

2. Ensure that all protective devices are in good condition. These will include nonmetallic control knobs,
insulating fish papers, cabinets backs, compartment covers or shields, mechanical insulators, etc.
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CONTROLS & TERMINALS
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REMOTE CONTROL
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ADJUSTMENT PROCEDURES
All adjustments to this chassis, except for focus, are carried out in the Service Mode.

••••• SERVICE MODE

The Service Mode is provided to enable the engineer to correctly set up the receiver to the CRT fitted in the set.
Note that these adjustments may vary from one receiver to another.

To enter the Service Mode, carry out the following procedure.
1. Connect a test pattern to the antenna terminal.
2. Tune the receiver to this signal.
3. Turn the receiver off using the mains switch.
4. Press volume down and channel up buttons on the
    front of the receiver at the same time.
5. Keeping these buttons pressed, turn the mains on.
6. When the set starts up it will be in Service Mode.
7. Release the two buttons.

••••• Use the channel up and down buttons to move between the options.
••••• Use the volume control buttons to change the data.
••••• To store the data, use the stand-by button on the remote control.
••••• To exit the Service Mode, turn the receiver off using the mains switch.

When the Service Mode is entered the following On Screen Display appears:

SERVICE SOFTWARE version ∗∗.∗∗
SW on: XXXX   SW off: XXXX   Hours ON: XXXX

The figures displayed in the �XXXX� locations are hexadecimal representations of the number of times that particular
function has been executed. For example if the hexadecimal number displayed after �SW ON� was �0E4A�, this would
correspond to the receiver being turned on 3658 times.

Adjustment menu:

The following adjustments can be carried out in the Service Mode.

• Horizontal Shift
• East West Width
• Pin Phase
• Pin Amp
• Upper corner correction
• Lower corner correction
• Extreme Corner Correction
• Vertical Linearity
• Vertical angle
• Vertical bow
• Vertical Amplitude
• S Correction
• Vertical Shift
• Red Cut Off
• Green Cut Off

• Blue Cut Off
• Alter NVM Pag (Page)
• Alter NVM Pos (Position)
• Alter NVM Val (Value)
• Teletext Mix Mode Contrast
• Teletext Contrast
• OSD Contrast
• DVCO Adjustment (Only PAL)
• DVCO Adjustment (Only NTSC)
• AGC Adjustment
• Auto Installation On/Off

Figure 1

CH

4

5
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The following geometry adjustments can be carried out.  Detailed instructions on how to execute these are given on the
following pages:

 Horizontal
• Horizontal Shift
• East West Width
• Pin Phase
• Pin Amp
• Vertical angle
• Vertical bow
• Upper Corner Amplitude
• Lower Corner Symmetry
• Extreme Corner Symmetry

Vertical
• Vertical Amplitude
• S Correction
• Vertical Shift
• Vertical Linearity

Just in case the TV set requires a full geometry adjustment, please proceed  first with Verti-
cal according to the above order, and after that,  adjust Horizontal according to the above
order.

Horizontal Shift

Adjust the horizontal shift so that the picture is centred.
The effect of this adjustment is shown in figure 2.

• When the volume up button is pressed, the picture moves to the left.
• When the volume down button is pressed, the picture moves to the right.
• Press the stand-by button on the remote control to store.

East West Width

Adjust the East West Width so that 8% over-scan is achieved.
The effect of this adjustment is shown in figure 3.

• When the volume up button is pressed, horizontal scanning increases.
• When the volume down button is pressed, horizontal scanning decreases.
• Press the stand-by button on the remote control to store.

Pin Phase

Adjust the Pin Phase so that the picture is symmetrical top and bottom.
The effect of this adjustment is shown in figure 4.

• When the volume up button is pressed, side pincushion changes.
• When the volume down button is pressed, side pincushion changes.
• Press the stand-by button on the remote control to store.

Pin Amp

Adjust the Pin Amplitude so that the picture is centred.
The effect of this adjustment is shown in figure 5.

• When the volume up button is pressed, side pincushion changes from pincushion to
barrel shape.

• When the volume down button is pressed, side pincushion changes from barrel
shape to pincushion.

• Press the stand-by button on the remote control to store.

Figure 2

Figure 3

Figure 4

Figure 5
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Upper Corner Correction

Adjust the Upper Corner Correction so that the picture is centred.
The effect of this adjustment is shown in figure 6.

• When the volume up button is pressed, side pincushion changes from pincushion to
barrel shape.

• When the volume down button is pressed, side pincushion changes from barrel shape to
pincushion.

• Press the stand-by button on the remote control to store.

Lower Corner Correction

Adjust the Lower Corner Correction so that the picture is centred.
The effect of this adjustment is shown in figure 7.

• When the volume up button is pressed, side pincushion changes from pincushion to
barrel shape.

• When the volume down button is pressed, side pincushion changes from barrel shape to
pincushion.

• Press the stand-by button on the remote control to store.

Extreme Corner Correction

Adjust the Extreme Corner Correction so that the picture is centred.
The effect of this adjustment is shown in figure 8.

• When the volume up button is pressed, side pincushion changes from pincushion to
barrel shape.

• When the volume down button is pressed, side pincushion changes from barrel shape to
pincushion.

• Press the stand-by button on the remote control to store.

Vertical Linearity

Adjust the Vertical Linearity so that the upper and lower parts of the picture are symmetrical.
The effect of this adjustment is shown in figure 9.

• When the volume up button is pressed, the upper picture scanning decreases and the
lower picture scanning increases.

• When the volume down button is pressed, the upper picture scanning increases and the
lower picture scanning decreases.

• Press the stand-by button on the remote control to store.

Vertical Angle

Adjust the Vertical Angle so that the picture is centred.
The effect of this adjustment is shown in figure 10.

• When the volume up button is pressed, the vertical angle changes to right.
• When the volume down button is pressed, the vertical angle changes to left.
• Press the stand-by button on the remote control to store.

Figure 9

Figure 7

Figure 10

Figure 6

Figure 8
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Colour Adjustments

The following adjustments should only be carried out when the CRT or IC801 are replaced.

G2, Cut Off and Gain Adjustments

1. Follow the procedure below to set the G2
1.1 Tune the set to the output of a signal generator (cross hatch pattern).
1.2 In the user menu, set contrast to 80/100 and brightness to 40/100.
1.3 Connect the oscilloscope to the TP1801 and adjust G2 to read 135V on the sensor pulse as in the drawing:

Vertical Bow

Adjust the Vertical Bow so that the picture is centred.
The effect of this adjustment is shown in figure 11.

• When the volume up button is pressed, the vertical bow changes to left.
• When the volume down button is pressed, the vertical bow changes to right.
• Press the stand-by button on the remote control to store.

Vertical Amplitude

Adjust the Vertical Amplitude so that 8% over-scan is achieved.
The effect of this adjustment is shown in figure 12.

• When the volume up button is pressed, the vertical size of the picture increases.
• When the volume down button is pressed, the vertical size of the picture decreases.
• Press the stand-by button on the remote control to store.

S Correction

Adjust the S Correction so that the picture symmetrical between the top, centre and bottom.
The effect of this adjustment is shown in figure 13.

• When the volume up button is pressed, the top and bottom scanning decreases and the
centre scanning increases.

• When the volume down button is pressed the top and bottom scanning increases and the
centre scanning decreases.

• Press the stand-by button on the remote control to store.

Vertical Shift

Adjust the Vertical Shift so that the picture is centred.
The effect of this adjustment is shown in figure 14.

• When the volume up button is pressed, the picture moves up.
• When the volume down button is pressed, the picture moves down.
• Press the stand-by button on the remote control to store.

  135 V

CH1 gnd

Figure 14

Figure 11

Figure 12

Figure 13
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 NOTE:
Oscilloscope should be adjusted for vertical TV field trigger and synchronized with video signal.

2. Follow the procedure below to set the Cut Off.

2.1 Adjust G2.
2.2 Tune a white pattern.
2.3 Adjust colour to minimum.
2.4 Position colorimeter in the centre of screen.
2.5 Adjust brightness and contrast to obtain a luminance of ≈20 NITS.
2.6 Operate in Service Mode and select location RED CUT OFF, GREEN CUT OFF and  BLUE CUT OFF, to

obtain colour coordinates:
X=0.290 ± 0.015       Y=0.300 ± 0.015

To increase press volume-up button and to decrease press volume down button.
RED CUT OFF  alter «X» coordinate.
GREEN CUT OFF  alter «Y» coordinate.
BLUE CUT OFF  alter «X» and «Y» coordinate.

They will be stored automatically.

Changing NVM Data

To change the data contained within the Non Volatile Memory, it is necessary to first select the page the data is stored in,
then the position and finally to change the data itself.  The procedure below outlines this process.

1. While on ALTER NVM PAGE, use the volume up/down buttons to change this data (data is shown in hexadecimal
format).

2. Press the channel up button and ALTER NVM POSITION appears, use the volume up/down buttons to change this
data (data is shown in hexadecimal format).

3. Press the channel up button and ALTER NVM VALUE appears, use the volume up/down buttons to change this data
(data is shown in hexadecimal format).

4. Once this data has been set, press the stand-by button to store.
5. If another NVM value has to be changed, use the channel down button to select the page or position and repeat as

necessary.

Note:
DO NOT change any NVM data, unless you have been advised to do so by a Sharp representative.  If data is incorrectly
changed, serious damage may occur to the receiver.

Contrast Adjustments
Three types of contrast levels can be varied as listed below:

• TELETEXT MIX MODE CONTRAST
• TELETEXT CONTRAST
• OSD CONTRAST
Use the volume up/down buttons to adjust to a suitable level, they will be stored automatically.

DVCO Adjustment (PAL)

Carry out the DVCO Adjustment (PAL) as shown below:

1. Receive a color pattern signal (PAL).
2. While in the DVCO ADJUSTMENT (PAL) menu, press the stand-by button.
3. The adjustment will be carried out automatically and stored.
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DVCO Adjustment (NTSC)

Carry out the DVCO Adjustment (NTSC) as shown below:

1. Receive a color pattern signal (NTSC 3.58).
2. While in the DVCO ADJUSTMENT (NTSC) menu, press the stand-by button.
3. The adjustment will be carried out automatically and stored.

AGC Adjustment

To correctly align the Automatic Gain Control, follow the procedure outlined below:
1. Tune the set into a pattern generator on CH10.
2. Adjust the signal strength of the pattern generator to 57dB/µV
3. Enter the Service Mode.
4. Enter the AGC Adjustment menu.
5. Press the stand-by button on the remote control.
6. The adjustment will be carried out and stored automatically.

Auto Installation On/Off

To return the receiver to the original Auto Installation mode, using the volume up or down button, set the Auto Installation
On/Off to On. This setting is automatically stored and when the receiver is turned on the next time it will start up in Auto
Installation mode.

LED FLASHING CODES

If the TV set does not work and the power indicator  is flashing, follow the sequence according to the information below, as
a guide to fault finding.

1. Unable to read or write into NVM: 66% ON, 33% OFF twice and OFF for a second.

2. MSP failure:  66% ON, 33% OFF for three times and OFF for a second.

3. SDA 9380 failure: 66% ON, 33% OFF for four times and OFF for a second.

4. SDA 9402 failure: 66% ON, 33% OFF for five times and OFF for a second.

On        Off

On        Off

On        Off

On        Off
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; -/1� 6,6/1 9-�1

; -/1- *-*11 1/*1/

; -/18 696/* 918,

; -/17 *8**7 178/1

; -/19 *-7*/ 9-�1

; -/*/ *11�7 9-�1

; -/*, 191,/ 9-�1

; -/*1 1�9/7 9-�1

; -/** 16*76 9-�1

; -/*6 16791 11-/-

; -/*� 1,766 1/*1/

; -/*- 1/*1/ 1/*1/

; -/*8 ,789- 1/*1/

; -/*7 ,�16/ ,9*/6

; -/*9 99711 -87,7

; -/6/ 7//,/ -��*,

; -/6, 7,�*6 -��*,

; -/61 7*/�7 -��*,

; -/6* 76�71 -��*,

; -/66 81797 -9�9-

; -/67 *7*�6 9-�1

; -/69 **6/, 6///�

; -/�/ *//99 6///�

�#-//* 7**,1 *8�91

�#-//- �8-�7 �6,/1

�#-//8 ,9��7 6-671

B,// ,3I/� 1/*1/

COMPONENT LOCATION TABLES

F7353N0D  Digital Module Unit PWB
Component side                                                        Copper side
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F7351N1A  Mother Unit PWB
Component side

��2��� 3( 4(

�00� 1/*1/ 1/1-91

�0�� ,---69 ,169-

�#"� ,8,8/6 *8�91

�;� ,,9777 98171

�;"��4� 1,-6�7 1*8997

�;�� ,9�7*6 1**61-

�5� 8,771 ,788/-

�(� 9,967 --/6

�(�� 1*-11/ 11*886

�<1� �/�6- 7*/�7

�<�� 9-�1 7*/�7

�<8� -*�// ,-8-6

��� ,,6*/ ,-1*/-

���� ,6/6-1 61,-6

���#� ,*/*/, 119998

��(��3� 1*1996 16,97�

�"#� 99//9 1*-7��

�"5 �' 1*-686 ,7�61

��� *1/7/1 11,861

��0� 18/�,/ -9�9-

�� � *,-1*/ ,7798-

���� ,87*/7 1**61-

��4� ,6119/ 119998

���,� 67�*9 1*71/,

���"#� 7�88� 1*71/,

���0� 1,*,/- 11*�1

��� � ,*-9/- 16*76

���� 11�7/- 1/7877

�G#� 1,8-87 1,99-6

 <��, 17,,87 *7,//

 <��1 17,,87 *7,//

#,/11 ,/8661 1**-7/

#,/*, 1-66,6 117/91

#,/68 1719�- ,68717

#,/�1 1187*7 11*886

#1/, 1-916/ 61,-6

#1/6 19/7*/ *,69-

#1/� 17/916 6-8*-

#1,1 191*�6 9,66

#1,� *,69-/ ,697-

#11, 1768*6 ,*6-1

#111 1768*6 8*--

#*/, 169-71 �,/�6

#*/1 16/�*7 67//-

#*/* 1*/*87 */8*6

#*/6 1*6-9- *619/

#*/7 11*1-- 666�/

#*/9 118**/ *876-

#*,, 1**-7/ 6,6/1

#*,1 16-777 6�1,1

#*,- 1,�9// *8**7

��2��� 3( 4(

#*,8 1,�9// 6,-�-

#*,7 1,,*17 678-7

#*,9 1/7877 ��-1-

#*1/ 1,,�71 -,1,6

#**/ 16,/6- --196

#*�, 18*7,1 11/97/

#*�1 1-88,- 11/681

#*�- 1-66,6 1*69�/

#*-, *,6,97 1*,*96

#*-1 18,/,7 1*/*87

#*-* */�/�6 117-//

#*-� 1-�6*/ 1,,�71

#*8/ */7,/1 1/,,-7

#*81 181�61 1,*,/-

#*8- *,66�1 1,6776

#*88 *,8�// 1//9,6

#*87 */�7,- 1,*-,6

#*77 ,8,,9- 111�/6

#*79 ,7,-,/ 111�/6

#6,8 ,8*117 68166

#611 19/�8- 16-*7

#�/6 117*6- ,66181

#�,, 166*67 ,/�6,/

#�1/ 78,11 ,/9686

#�16 166/96 ,,*891

#�1- 1,8,8/ ,//�76

#�*� 167--- ,,9777

#-/, ,,-**1 68697

#-/1 8868/ *9,,-

#-/* ,,1�11 8,771

#-/9 78-*/ 99*,6

#-,* */8*6 ,/178/

#-,8 ,67/71 71/61

#-,80 ,67766 7*/�7

#-,7 1*,9/1 78-*/

#-,9 ,1-1*7 �6*�-

#-1/ 1-,-1 ,/178/

#-1, ,*1/7 ,/178/

#-11 *9,,- ,/178/

#-1* 688�1 ,,,�/-

#-16 ,*98// 7*/�7

#-160 ,*99�6 71/61

#-1� ,*966- �6,/1

#-1- ,*1761 �**6/

#-18 ,/9686 ,/1-,-

#-17 ,/,*6- 9,967

#-*/ 99*,6 9-886

#-*6 99�-7 1,/71

#-*- ,8/-77 8,,1/

#-*8 ,-991- �9,71

#-6/ 9-/,1 ,/*,16

��2��� 3( 4(

#8/, *-*11 1/81-6

#8/1 �7-86 ,7--9/

#8/* 919-6 1,8616

#8/6 --/6/ ,98-,1

#8/� ,1�111 ,�78�/

#8/- ,6�89- 1/6816

#8/8 69�*/ ,-8796

#8/9 6�986 ,*,*,7

#8,/ ,,-76/ ,*1**6

#8,, -8�-6 ,�-6-6

#8,1 8,,1/ ,86166

#8,* 89167 ,-/�17

#8,8 98/17 ,*,*,7

#81/ 1--,91 ,78,97

#81, ,*�*71 ,*1�77

#81� ,*�,17 ,��667

#81- 1/6987 1,,7*-

#818 1,7,7- 1/�67-

#817 1,�,*7 ,�98--

#819 17,,87 ,786�1

#8*/ ,6/6-1 ,8,9�7

#8*1 ,7-6*- ,71,,7

#8** 1*1,�- ,--,,-

#8*6 ,�19/7 ,7//7-

#8*� 18,87/ ,8,6�/

#8*8 1/717/ ,88/*7

#8*7 68697 ,6,8*1

#861 178/1/ ,*,/-*

#86- 8*9,6 1,8-87

#867 *77-1 ,6,97-

#8�, ,9�7*6 ,7,7-6

#8�1 198,7/ ,*,/-*

#8�* ,-1�- ,7,-,/

#89- 99�-7 ,6/1/7

#897 ,/8661 ,71-1-

#899 ,�78�/ 1/-167

#7/, 1-1*71 �1�87

#9/1 ,�696 ,*1**6

#9/* 779/ ,*1/7/

#�, 1-1*71 6*-77

#�1 1�,8,6 �--61

#�* */7,/1 ,9/�//

�,//, ,*/*/, 119998

�,//1 ,6119/ 119998

�,/,/ 1-//9- ,�,791

�,/,8 ,,6��6 1*,*96

�1/6 *,-991 1--8/

�1/� *,-991 16,*/

�*/- 1�7/-6 117/91

�*/9 *,,6/6 1/,,-7

��/7 ,769,1 ,,*�*7

��2��� 3( 4(

��,/ 7/�,7 ,/�,�-

�-/� 7*71 97��1

�-/- 9/616 -*8�6

�-/8 ,/9686 7//,/

�-/7 1,�,*7 ,6,8*1

�-/9 8/*�7 8�,76

�-,/ -,1,6 -1991

�-,, 96861 ,6116

�-,1 117-/ ,/69/1

�-,* ,-1�- ,/69/1

�-,8 79--1 8/,/6

�-,7 919-6 -*8�6

�-,9 9-/,1 �7-86

�-1/ 71��/ �96*-

�-18 7/1-6 1//--

�-*8 ,8-�*/ -9*61

�8/, ,,�716 1/668/

�8/1 ,,6*// 1,,*17

�8/* 78,11 1/97/6

�8/6 77*91 1/1,76

�8,/ 11/97 ,*�,17

�8,, 18,87 ,*�,17

�8,1 ,/911/ ,8,9�7

�8,8 ,1,--- ,*79*7

�8,7 8-8/7 ,*1**6

�8,9 ,769,1 1/1-91

�8,90 ,7-6*- 1/1-91

�81/ ,79991 ,�867/

�81, ,9,�,- ,-676-

�811 1*�6�7 ,�19/7

�818 ,7�-86 ,91/16

�817 1�771- ,8/,7/

�819 -1991 ,66181

�8*6 ,,-�7- ,*79*7

�8*� ,,6/6- ,*79*7

�8*- ,,-76/ ,19/*1

�8*8 �9,71 ,*/���

�86/ ,99,*- ,*6786

�86� ,9,1-1 ,67766

�86- ,6*1�- ,87�-1

�8�1 �,�-1 ,6,8*1

�8�* ,791*/ ,61696

�8�6 11/681 ,8,,9-

�897 ,7*-61 1,/71/

�8970 ,7�,-- 1,/71/

�� <3D 191,/ �/�6-

;, ��*81 1,/71/

;8/, 1//-- ,-*7*/

;8/1 ,8*8*- ,8�1-/

;8/6 ,7-6*- ,*7,8-

; */, ,87/�6 61-81

��2��� 3( 4(

; */1 ,9-/77 186*1

; */* 1�1111 16*76

; �/, 1*,9/1 ,/178/

; -/, -77*6 69�*/

; -/* ,-8-6 ,,-�7-

; 8/, ,816-- ,9,�,-

; 8/* ,/9686 ,8��,6

�#1/1 *,7�,- 68166

�#*/, 178186 1*/*87

�#*/1 177�66 1,17�1

�#*/6 16-777 11-711

�#*/� 1�-/*1 ,6*//1

�#�/, 11-�-7 ,/9971

�#8/1 178186 ,8*117

�#8/* ,-,19/ ,811,1

�#8/6 1719�- ,6/1/7

�#8/� ,97771 ,86697

�#8/- 16*76/ ,76-�7

�#8/7 19�9,/ ,�696/

B, ,1*666 1*1,�-

B,// ,89/8/ -9*61

B,/, ,79-,, 81797

B,/1 1/*9-1 881,-

B,/* 1/196- 8/*�7

B,/6 11���1 8868/

B,/� 1*69�/ 81,*-

B,/- 169617 8*,�1

B,/8 1�,8,6 -9�9-

B,/7 1�6/// 8/,/6

B,/9 1-81/7 8786/

B,, ,--787 1,1�97

B,,/ 1-81/7 8�-91

B,,1 17/916 8�-91

B,,* 179*/- 8,*86

B,,6 */1//- 81797

B,,� */-7*1 81797

B,,- *,,9,1 8*--/

B,,8 *,6,97 8*--/

B,,7 *,-676 8*--/

B,,9 *,9/16 8*--/

B,1/ *1,*,/ 8*--/

B,1, ,/8-9- �7,--

B,11 ,�8977 �761/

B,16 ,798*7 8/*�7

B,1� ,798*7 -87,7

B,1- 1//6/- -,1,6

B,18 1//6/- -6�,-

B,17 1//6/- �7-86

B,19 1/196- -87,7

B,* 1*�6�7 1,8616

B,*/ 168,61 -*�//

��2��� 3( 4(

B,*, 1�7*,7 �9,71

B,*1 �89,1 61,-6

B,** -61-1 61,-6

B,*6 ,*,/-* *��-/

B,*- ,877,- �1/8/

B,*8 ,7,*�- �1/8/

B,*9 1/,611 �1�87

B,6 1*-817 1,,*17

B,6/ 1/,611 �//*7

B,6, 1/,611 68697

B,61 1/,611 669�7

B,6* 1,*7-7 671-/

B,66 1,-,�6 671-/

B,6� 1,766/ 671-/

B,68 17/,-1 �-*77

B,67 17/,-1 �6,/1

B,69 19-6,7 67//-

B,�, ,7--9/ *9787

B,�1 ,7--9/ *8**7

B,�* ,9*�67 186*1

B,�6 1/,/-- 616,7

B,�� 1,8-87 */8*6

B,�- 11/1,7 */8*6

B,�8 1118�7 */8*6

B,�7 16/891 6,9,/

B,�9 16/891 *9*8/

B,- *1,*,/ 1/81-6

B,-/ 1�18*/ *6�66

B,-, 1��18/ *6�66

B,-1 1�87,/ *6�66

B,-* 1-78*1 **6/,

B,-6 *,-991 *9*8/

B,-- 1/919- */11-

B,-8 1-*9/- 1�6//

B,-7 18-*�1 1-916

B,-9 187791 1-916

B,8 ,19896 1//9,6

B,8/ *,-991 1/717

B,8, 87996 ,8/,7

B,81 ,,/997 ,-8-6

B,8* 1/717/ ,8�1-

B,86 189,6- ,�867

B,8� 1*,,6/ ,,8-/1

B,8- 1*869/ ,*8--7

B,88 1*,,6/ ,1/,61

B,89 ,99-66 961*6

B,7 ,769,1 1/-8�-

B,7/ 11-*,6 916�-

B,7, 1/�1*1 89�/1

B,71 ,71*81 ,,*�*7

B,7* 1*869/ ,6/1/7
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��2��� 3( 4(

B,76 1-,*-� ,/8661

B,7� 1-,*-� ,/69/1

B,7- 1-,*-� ,/1*-1

B,78 1-,78* 97��1

B,77 1-*-�1 ,*�-*-

B,79 1-*-�1 ,*1�77

B,9 1*-817 1/-167

B,9/ 1-*-�1 ,19�6/

B,9, 1-*-�1 ,18///

B,9* ,76-�7 1,6*8-

B,96 ,�6-7- 6�1,1

B,9� ,77811 ,8/,7/

B,9- 7,/1- ,9-/77

B,98 ,99-66 9-886

B,97 1-9867 �8,�/

B,99 */6191 -/6�1

B1/ 1�6/// 1/9/61

B1// */6191 81797

B1/, ,-991- ,/9/9*

B1/1 ,/*,16 ,/6*96

B1/* ,//�76 ,/6*96

B1/6 ,816-- ,/9/9*

B1/� 1/16*7 99*,6

B1/- 1*-11/ ,�*,-1

B1/8 1*/-*1 ,�9//6

B1/7 167,�7 ,61867

B1, 1991,1 ,98*�7

B11 */,8�1 ,98*�7

B1* */-*16 1/8�,7

B16 1�7/-6 ,7177/

B1� *11/81 ,786�1

B18 ,8/,7/ ,8�1-/

B17 ,8-876 ,8�1-/

B19 ,77811 ,8*117

B* ,1/*9- 11�/66

B*/ 196796 ,7�-86

B*, 196796 ,7*,*6

B*1 �761/ ,-8796

B** -,6-7 ,-8796

B*6 -6//7 ,-8796

B*� ,6/1/7 ,�78�/

B*8 1/6987 ,�7161

B*7 1�771- ,8�1-/

B*9 1�771- ,8181/

B6 ,�*-8/ 11978/

B6/ 1�771- ,-�,//

B6, �761/ ,�-1,/

B61 ,/1,/7 ,67�9/

B66 1*9�11 ,-/186

B6- 1-//9- ,�-981

B68 --/6/ ,*8,-/

��2��� 3( 4(

B67 ,7-6*- ,*6786

B69 1,�,*7 ,69*�1

B� ,�867/ 11978/

B�/ 1,�,*7 ,6-7,1

B�, 179�-/ ,�19/7

B�1 1,�,*7 ,*9,91

B�* 1,�,*7 ,*--�1

B�6 1-//9- ,67766

B�� 1-/-/* ,,-**1

B�- 869*/ ,/�,�-

B�8 8868/ ,/�,�-

B�7 ,�,-*7 ,/,/91

B�9 ,�6,87 ,/,/91

B-/ ,79991 ,,/997

B-, ,91�*1 ,,/997

B-1 ,97,1/ ,,/997

B-* 1/8�,7 ,,,8-/

B-6 18,87/ ,/,/91

B-� 186/-- ,/,/91

B-- 18-*�1 ,/,/91

B-8 187-*7 ,/,/91

B-7 17/916 ,/,/91

B-9 17*1,/ ,/,/91

B8/ 17�8�/ ,/,/91

B8, 17719/ ,/,/91

B81 19/�8- ,/,/91

B8* 19*-16 ,/,/91

B86 19-,-6 ,/,/91

B8- */,166 ,/,/91

B88 */*876 ,/,/91

B87 */-*16 ,/,/91

B89 *,66�1 ,,7781

B7/ *,/*77 ,/,/91

B7, *,1917 ,/,/91

B71 ,�769- 97��1

B7* ,-,/*- 98171

B76 ,-6/76 98171

B7� ,-8,*1 98171

B7- ,7/767 9�8�7

B78 ,-991- 9699-

B77 1699*- 9,967

B79 1�168- 9,967

B9/ *,�6-7 99711

B9, *,7//7 99711

B91 *1/�67 99711

B9* ,-/�17 779//

B96 ,-/�17 7-*-/

B9� 1�9761 767*-

B9- 8/*�7 898�-

B98 9889/ 8/7--

B97 ,798*7 87996

��2��� 3( 4(

B99 ,7�917 8-6�6

B;1* 1�68-1 ,6*//1

B;�9 1,1*66 ,/9817

B;-/ 1,�-6- ,,8*67

B;-, 1,�-6- ,,9777

B;9/1 11/97 ,**7�7

B<, ,6*1�- ,/78,1

B<,' ,�*-8/ -77*6

<1/1 17,-7- 17,96

<1/* 179�-/ ,7�61

<*/, 16�781 9,,7-

<*/1 1-916/ 16//*/

<*/* ,9187- 1,7,7-

<*,� 1�6/// 1,,�71

<*,- 1�61�6 1/-�/1

<*,7 19�-�- ,,9-*6

<*,9 19�-�- ,,�*,-

<*�/ 1�87,/ 11/1,7

<*�, 1�8*/1 1,---1

<*�1 */*�*/ 1*8866

<*�* *,,-�7 111�/6

<�/, 1*,,6/ ,1�68-

<-/, **186 ,/9971

<-/1 **186 ,,6/6-

<-/� ,18/// 7�/9/

<-/�0 ,1�8*/ 7�/9/

<-/- 6/796 96677

<-/9 7*/�7 7**,1

<8/, ��,,7 1,�,*7

<8/1 1*-817 1/7877

<8/� 18��9/ ,7//7-

<�8/, *869/ 1*196*

�,/// 97�/, 16/6-,

���'�� *,987- 8�-91

�, 86611 �-*77

�1 898�- ,66181

�* 97197 �-79-

�6 ,///8- ,81986

�� ,,8*67 ,69*�1

�- 16*76/ ,7/�96

�8 ,*98// -18*7

�7 199986 ,�696/

��"8/, 6918- ,76,�/

H�/1 ,8-/11 ,,/866

H-/, ,//**/ �-79-

H-/1 89�/1 �-*77

H-/� -,6-7 717/6

H-,1 ,*98// -8�-6

H8/, 9-/,1 ,81986

H8/1 ,,8*67 ,6�/*6

H8/* 898�- ,6/1/7

��2��� 3( 4(

H8/- ,,9,1- 1*,*96

H898 1676,1 ,-9,-6

", -87,7 ,/�,�-

",//9 87996 1*-11

",/16 1978/6 ,/,/91

",/*- ,**7�7 1*78-/

",/6� 1-//9- ,�66*1

",/6- 1-//9- ,�9�,1

"1/1 *,-991 *619/

"1/* *,-991 *-7*/

"1/7 *,-1*/ �96*-

"1,* */9*81 8,,1/

"1,6 ,-6/76 7**,1

"1,� ,,/997 ,6116

"1,9 *,-991 191,/

"11/ *,-991 *,8�/

"11* 1768*6 186*1

"*/, 1�/,9/ *6�66

"*/1 168-�/ *6�66

"*/* 1/1/�8 *9787

"*/6 1/1/�8 *8**7

"**8 1*�6�7 1,6*8-

"*�� 1���16 117/91

"*�7 *,*6*- 1*�9--

"*�9 *,6,97 1,/71/

"*78 */6191 ,98*�7

"6,* 1/919- 18-7-

"6,6 1996-- 8,*86

"6,� 19,76- 8,*86

"6,- 196*7- 8,*86

"6,8 19-91- 8,*86

"61* 1/�67- 11*/,1

"66, ,-�*�6 6�1,1

"�/, 1*-11/ ,*8--7

"�/* 1/6987 ,,,8-/

"�/� ,786�1 ,,*�*7

"�/9 16�,,/ ,/79--

"�,7 1/,611 ,,/997

"�*/ 67�,6 ,//7*7

"��* 166-/1 ,6*�,/

"��� ,7,,/1 ,/6*96

"-/, ,7798- ,17�16

"-/* -��*, ,/6-67

"-/- �761/ ,/�6,/

"-/9 79,�6 8�,76

"-,, ,9�*1- ,,/997

"-,1 7-*-/ -,811

"-,6 1�-�6 96677

"-,8 8*9,6 8-1/

"-,7 ,1,91/ -7*1-

"-18 ,*1/7/ 8,*86

��2��� 3( 4(

"-6/ ,7,-,/ -9*61

"-�/ 89167 ,,6*/

"-�, �6*�- ,/6-67

"-�6 1/*9-1 86-8-

"-�8 ,/9971 9-886

"--/ 96861 ,/911

"--- ,-1�-/ 8868/

"--8 ,�811- �6-,/

"8 18**/6 ,6-��7

"8/1 1*-686 ,9/�//

"8/6 1899/7 ,1�111

"8,, 7�/9/ ,8181/

"8,6 918,/ ,7�917

"8,8 ,77811 ,8�8-7

"8,7 -11*/ ,*/*/,

"8,9 -1991 ,68717

"81, ,*6786 ,19�6/

"811 ,,9,1- ,*79*7

"81* ,/�9,7 ,*,/-*

"81� ,*�*71 ,*�-*-

"817 89�/1 ,*1**6

"8*/ ,,8*67 1/7�*6

"8** 17,6*1 ,88/*7

"8*6 188*-7 ,�867/

"8*7 ,776-7 ,*,71-

"86- ,�-1,/ ,7�,--

"868 ,-*7*/ ,9�7*6

"869 ,,,1�1 ,�,-*7

"8�� *�7,6 ,88�6-

"8�- ,9��7 ,*�,17

"8�8 16-*7 ,*�,17

"8�7 *�*/- ,*,*,7

"8�9 1/8�,7 ,91/16

"88/ 1896/ 1,,/86

"881 1111�/ ,76-�7

"886 ,/911 1,,/86

"88- 1�771- ,-8-6/

"887 ,169-7 ,*-*97

"889 77*91 ,18�/7

"87/ 1,�,*7 ,66181

"878 ,/*,16 ,*,*,7

"89/ */11- ,*�,17

"89� ,7/*6/ ,8�1-/

"89- 18**/6 ,�/*-7

"898 18*��7 ,-,19/

"897 ,6*�,/ ,7177/

"899 ,,,�/- ,�91�7

"3;,/ �*-9� 26,--

"3;� 1-**97 1/*1//

�8/, 1/698 16-777

�8/1 67�,6 1*71/,

��2��� 3( 4(

�8/* -/�/1 1*71/,

�8/6 81�,8 1*71/,

�8/� 76�/� 1*71/,

�;1/, 19*787 66,9-

�;1/1 1899/7 �,7,-

4-/, 191,/ �/�6-

48/, ,�9//6 ,61867

48/,0, ,-/186 ,6/1/7

48/1 ,188-1 ,71*81

48/1 ,188-1 ,71*81

434�� ,791*/ ,1�976

4(1/, */669� �67-

�"8/, 76*17 11/681

A1/, 186/-- 6/*7-

A*/, 1,�9// -9*61

F7351N1A  Mother Unit PWB
Component side
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F7351N1A  Mother Unit PWB
Copper side

��2��� 3( 4(

#,/1* 19�6/1 7*/�7

#,/6* 1�/666 1**,81

#,/66 16�,,/ 1,6*8-

#,/6� *,1917 ,7-,71

#,/6- *,66�1 ,7-,71

#,/69 ,161/- ,8/,7

#1/1 179�-/ 6,9,/

#1/* 17719/ 178/1

#1/- 191*�6 *6897

#1/8 186717 6-8*-

#1/7 179�-/ 6*-77

#1/9 1-916/ 671-/

#1,/ 196,*1 �1/8/

#1,, */8*6/ 6*6*6

#1,* */7-,/ 11*�1

#1,6 *,/,*6 11*�1

#1,7 179�-/ *77-1

#1,9 179*/- *6897

#*/� 16*76/ �,7,-

#*/- 167,�7 �67-6

#*/8 11*1-- 668/6

#*,/ 1*/77- *9,,-

#*,* 16***1 -11*/

#*,6 ,9,88/ 678-7

#*,� ,79991 678-7

#*1, 1,6-*/ �-,*6

#*11 1,1*66 -,98-

#*1* 1,98,/ 86611

#*16 1,�*91 8*--/

#*1� 1,�*91 8,771

#*1- 1,6776 -7�7/

#*18 1,-6/7 -7�7/

#*17 16/891 --196

#*19 11���1 8-6�6

#**, ,7,,/1 1-6,-

#**,* 161/-1 �,7,-

#*** ,88�6- 1--8/

#**6 ,77811 *6/*-

#**- ,7,7-6 196-6

#**8 ,7,-,/ ,*8,-

#**7 ,791*/ 1,**-

#**9 ,887// ,6687

#*6/ ,789-/ ,7/*6

#*6, ,791*/ 16*76

#*61 ,7-6*- ,7/*6

#*6* 1689/6 ,19�6

#*66 1�8/67 ,7/*6

#*6� 1689/6 ,6687

#*6- 1�68-1 ,*8,-

#*68 1�*1*7 18-7-

#*67 1�1111 16791

��2��� 3( 4(

#*�/ 179*/- 117*6-

#*�* 177�66 1*-817

#*�6 17/-8/ 1*/-*1

#*�8 18**/6 1*,*96

#*�7 17-//6 119*-1

#*�9 188,,6 1*-817

#*-/ 198961 1*91-7

#*-6 */-*16 117-//

#*-- 17�161 1,,*17

#*-8 179�-/ 1,,*17

#*-7 179�-/ 1,96�-

#*-9 179�-/ 1,6,11

#*8, 187791 1,,�71

#*8* 19-6,7 1,96�-

#*86 17,-7- 1,17�1

#*8� */�7,- 11/81-

#*89 */6/*7 1,17�1

#*7/ 1**-7/ 1*�9--

#*7, 1*189, 1*1�*8

#*71 1�/666 1*�8,1

#*7* 1�/666 11978/

#*76 1�/666 11*886

#*7� 161*,- 11/681

#*7- 16/�*7 1,,/86

#*78 1�/666 11-711

#*9/ ,8,,9- 119,/7

#*9, ,887// 11978/

#*91 1�18*/ ,9/�/

#*9* ,766/6 *9,,-

#*96 ,8-�*/ *7-/7

#*9� 1�7/-6 11*�1

#6/* ,-/871 16-*7

#6/- 1,-6/7 1,8616

#6,1 ,*966- 1-916

#6,- 11*1-- 11-711

#6*1 ,*966- 1,�9/

#6** 1,6776 11*�1

#�/1 1*6661 ,,11-7

#�/* 1*6661 ,/89�/

#�/� 118�76 ,/1*-1

#�/- 11�197 ,/89�/

#�/8 1*69�/ ,/**87

#�/7 119,/7 ,/1*-1

#�,/ 1,�,*7 ,/*,16

#�11 1*,-67 ,,,�/-

#�1� 1�,1/- ,*1**6

#�*6 1*-817 ,/,/91

#�6/ ,816-- 8767-

#�6, ,�8977 77-6-

#-/6 -6//7 7�*66

#-/� �89,1 88987

��2��� 3( 4(

#-/- 77*91 9-�1/

#-/8 7,/1- 9/-87

#-/7 767*- -11*/

#-,/ -,1,6 -,811

#-,1 9/616 -*8�6

#-19 ,8,9�7 -9*61

#-*, ,/,*6- 79,�6

#-*1 ,-*/-7 7/1-6

#-** ,-79,/ --196

#-*� ,-/871 -6//7

#-6, ,697- ,/178/

#8/7 ,-*7*/ ,*8--7

#8,6 �17*1 ,776-7

#8,� ,�1-�6 ,-/�17

#8,- �6-,/ ,*6786

#8,7 7-7-7 ,**7�7

#8,9 ,�1,6- ,-�7-1

#811 1/,,-7 ,8,,9-

#81* ,17/,- ,*�*71

#816 ,�/*-7 ,-�7-1

#8*, 16,*// ,89�87

#8*- 1,7-96 ,�19/7

#8*9 17*8,7 ,8/,7/

#86/ 1*/-*1 ,�,*76

#86, 17/6,- ,6*�,/

#86* 19*787 ,�66*1

#869 1,,�71 ,�1,6-

#8�6 -1991 ,-,/*-

#8�� -/6�1 ,��8/1

#8�- --/6/ ,-,/*-

#9/, ,19�6 ,6/6-1

#9/6 *6/*- ,-**11

#9/� 9*97 ,6/6-1

�,/,, 1-898/ ,�*916

�,/,7 ,,/866 ,8181

�,/,9 ,*/*/, 1896/

�,/1/ ,*/*/, */11-

�,/1, ,*,�81 *619/

�1/, 1797,6 68697

�1/1 1797,6 69�*/

�1/* 1797,6 �,�-1

�*/1 169,86 �/�6-

�*/* 1*988- 69�*/

�*/6 1*8866 */8*6

�*/� 1*9/,6 *-7*/

�*/8 ,798*7 116/17

�*/7 ,798*7 11,861

�6/1 ,�/78- *�/�1

�6/* ,69-/- 1**-7

�6/6 ,�,*76 ,*6-1

�6/� 1,8616 ,8181
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�6/- 11,99- 1*,,6

�6/8 16,*// 1*,,6

�6/7 1*�6�7 1*,,6

�6/9 1187*7 1*,,6

�6,/ 116171 ,7/*6

�6,, ,-8,*1 ,*6-1

�61/ ,-,/*- ,*6-1

�61, ,--,,- 16-*7

�611 1**9*6 ,*8,-

�61* 16,��6 ,166-

�616 1�87,/ ,19�6

�61� ,8*671 ,7�61

�61- ,7-�-* ,*�79

�618 ,68�86 196-6

�619 ,776-7 191,/

�6*/ ,8,9�7 16-*7

�6*, 1�9�77 1/�86

�6*1 1676,1 ,9/�/

�6** ,7-,71 16-*7

�6*6 ,87*/7 1*,,6

�6*� ,766/6 *�*/-

�6*- ,87*/7 *�*/-

�6*8 1�,6-/ ,19�6

�6*7 ,897*1 ,7�61

�6*9 ,88�6- */8*6

��/8 ,99797 ,/78,1

��,, 1/16*7 ,,67/7

��,1 ,-/�17 ,/911/

�-/6 977/- 8/7--

�-,� 1*69�/ 717/6

�-,- ,/,7�6 9*81-

�-11 ,*-9/- �9,71

�-1* ,*1/7/ ��-1-

�-16 ,/,7�6 9,66/

�-1� ,/-61- 9,-96

�-*, ,86166 71/61

�-** ,8-�*/ 71/61

�-*6 ,7177 ,,87�-

�-*� 8-1/ ,//**/

�-*- ,811,1 869*/

�-*9 ,,/866 ,697-

�-6/ ,,/866 ,18//

�-6, ,6*8-6 -,6-7

�-61 ,6116/ �-79-

�-6* ,*1/7/ ,6116

�-66 7--,6 796/7

�8/8 6*-77 ,-676-

�8/7 71/61 ,*86,6

�8,* 911/1 ,*//67

�8,6 6,6/1 ,�*-8/

�8,� 7/�,7 ,8-�*/

��2��� 3( 4(

�8,- �67-6 ,�*-8/

�81* 1*,-67 6,,67

�81� 767*- ,*86,6

�8*/ ,*7,8- ,*8911

�8*, ,*,�81 ,*8911

�8*1 916�- ,*6,,1

�8** ,/�--6 ,*79*7

�86, 6-117 ,-//1/

�86* ,68*1/ ,816--

�868 ,96/�- ,7,-,/

�867 ,81986 ,8�//-

�8�/ ,9�/81 ,---16

�9/, 8,,1 ,*966-

�9/1 ,19�6 ,*,/-*

�#1/, 17,6*1 6/-6/

�#*/* 118�76 �96*-

�#�/1 1*�6�7 ,*/*/,

�#�/* 117/91 ,*/*/,

�#-/, ,-*/-7 -9*61

�#8/, �**6/ ,--787

�#8/9 *6897 ,-9-81

B,,, 1-88,- 81797

B,1 1/�996 11,861

B,6- 1-66,6 �1�87

B,� 16/�*7 11/681

B,�/ ,*6786 *1�,1

B,-� ,6116/ 198,7

B,91 ,-*7*/ -1676

B1 1-66,6 1*-817

B*- ,�696/ ,--787

B- 1/�996 11-/-/

B8 1/919- 119*-1

B7 1/8881 11-/-/

B9 1,,/86 11-/-/

B;,/ 179�-/ 6�6--

B;,//, 68166 ,/6,6

B;,//1 6�6-- ,/6,6

B;,//* 6*961 ,/6,6

B;,//6 61,-6 ,/6,6

B;,//� 6/-6/ ,/6,6

B;,//- *77-1 ,/6,6

B;,//8 *8/76 ,/6,6

B;,//7 *�*/- ,/6,6

B;,//9 **�17 ,/6,6

B;,/,/ *,8�/ ,/6,6

B;,/,, 19981 ,/6,6

B;,/,1 17,96 ,/6,6

B;,/,* ,/6,6 *18-�

B;,/,6 ,/6,6 *��-/

B;,/,� ,/6,6 *7*�6

B;,/,- ,/6,6 6/796
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B;,, *,987- ,7�,--

B;,�, ,*6786 1*6661

B;,�* ,/1,/7 117-//

B;11 1797,6 �,�-1

B;16 ,6�177 ,,,8-

B;17 1�9�77 186*1

B;19 ,8,6�/ 1118�7

B;6 *,71-1 ,7�,--

B;� */7*�- 6-671

B;�6 1-,78* �1�87

B;�� ,/,-// 1*9/,6

B;�- 7,877 16/176

B;�7 9-1-- 1*9�11

B;- *//117 *6�66

B;-1 */-7*1 71/61

B;-* ,,/866 ,18//

B;8 *//117 */67/

B;7 */7-,/ 191,/

B;9 */,8�1 ,-�,/

B;9/, ,8/,7 ,6�89-

<1/� */,697 67�,6

H,//1 ,*,�98 1*6661

H,//* ,6/6-1 1*6,77

H,//6 1�,8,6 ,�*6,-

H,/,/ 1-916/ ,67/71

H,/,, 1-9696 ,6,8*1

H1/, 18///1 *6897

H1/1 *,*,71 �,7,-

H*/� 1-1*71 116171

H*/- 1��/,- 1,1/9/

H6/* 1-916/ */67/

H6/- ,�91�7 6/-6/

H6/8 ,-8,*1 6,-�-

H�/* ,-7,67 ,/9686

H�/� ,9,�,- ,/9817

H-/* 9/9*1 ��,,7

H-/6 9,,7- �/7//

H-/- 16/�*7 7-,/-

H-/8 7�*66 918,/

H-/7 7-*-/ �17*1

H-/9 ,***�/ �96*-

H-,, ,8*117 -6�,-

H-,* 8�6*7 796/7

H-,6 ,*1/7/ �//*7

H8/6 6/796 ,�88*6

H8/� 69876 ,�98--

H8/8 6�81/ ,9/16-

H8/7 ,99-66 ,7,-,/

H8/9 1/*8/7 ,89/8/

H8,/ 181177 ,-8-6/

H8,1 �-,*6 ,�98--
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H8,* ,�/78- ,8/,7/

H8,6 ,�1-�6 ,86166

H81/ *9787 ,---16

H81, 668/6 ,8/,7/

H81* ,1�111 ,*�79/

H816 7--,6 ,19�6/

H89- 16/891 ,-9,-6

H9/, ,1,91 ,6�89-

H9/1 ,-//1 ,*99�6

",/,/ ,1-1*7 ,8/,7

",/,* ,17�16 1*6,77

",/,6 ,*-*97 117*6-

",/,� ,*-*97 1*/*87

",/,8 ,/*-*1 117-//

",/,9 ,/69/1 1*81*-

",/1� 19�-�- ,�66*1

",/1- *//671 ,�/*-7

",/*/ ��,,7 1*8997

",/*, -/6�1 1*8997

",/*1 81-66 1*8997

",/*8 ,6��61 1*6,77

",/*9 1�7�81 ,697-/

",/61 ,/,-// 16/�*7

",/66 1676,1 ,�*6,-

",/68 1-9696 ,6687/

",/69 ,11617 ,8/,7

",/�/ ,6/6-1 *18-�

",/�, 1�,6-/ ,�/-11

",/�* �*�96 1*8997

",/�� 78-*/ 16/�*7

",/99 ,/�,�- 117-//

"1/, 18,87/ 6-8*-

"1/6 17,,87 69/11

"1/� 1-6--7 67//-

"1/- 19/7*/ *6897

"1/8 18**/6 6-8*-

"1/9 18,�1- �1/8/

"1,/ 1-7116 �,/�6

"1,, 18,�1- �/191

"1,1 19�,67 ��77/

"1,8 */8�96 *1�,1

"11, *,/79- 678-7

"111 *,*-9/ �6-,/

"11� */9-1- *1�,1

"1*/ 18�/71 *�*/-

"1*, 1-�,8- **186

"16/ *,,,�/ *9-16

"*/� ,9*/6/ 179�-

"*/- ,9�/81 179�-

"*/8 1�1111 -7*1-

"*/7 1*988- 8,-17
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"*/9 1*/,16 81797

"*,/ 1,---1 *876-

"*,, 11/97/ *9-16

"*,1 11/681 6-671

"*,* 1,**-/ *9*8/

"*,6 ,8-�*/ 16791

"*,- ,9,//7 *11�7

"*,7 ,887// ,19�6

"*,9 ,7*,*6 1**-7

"*1/ ,78,97 ,�867

"*1, ,791*/ 117-/

"*11 16�*-6 ,*6-1

"*1* 1�8/67 ,-�,/

"*16 1��887 16791

"*1� 167--- 16791

"*1- 1�6/// 16791

"*18 1�/666 16791

"*17 16//*/ 118/8-

"*19 1*�1/6 118/8-

"**/ 16,��6 118/8-

"**, 16,��6 1*1,�-

"**1 16�*-6 1,7967

"*** 1�/666 1*,*96

"**6 1�/666 1111�/

"**� 1�/666 117*6-

"**- 1�/666 11�197

"**7 ,-9-81 11�7/-

"**9 ,7,7-6 11*/,1

"*6, ,87/�6 *7-/7

"*6* ,7�917 *9,,-

"*�/ 1�68-1 117*6-

"*�, 1-�,8- 1*/,16

"*�1 17/-8/ 1*1,�-

"*�* 191*�6 1*91-7

"*�- 17�161 1,6,11

"*�8 */9,,7 1,7-96

"*-/ *,-676 1/1-91

"*-1 1�8*/1 1/7/1-

"*-9 1*869/ 869*/

"*8/ 1*/,16 86611

"*86 18--/- 1,,�71

"*8� 18�/71 1*,*96

"*7/ */7*�- 1/,-8-

"*71 1-7687 1*,-67

"*76 1�*86- 1/7/1-

"*7� 1���16 1/7/1-

"6/� ,68�86 ,-8-6

"6/- ,-,�66 *-7*/

"6/8 ,-/871 117-/

"6/7 ,-7-�- ,7�61

"6/9 ,8,9�7 ,*6-1
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"6,/ 119-,- ,*1/7

"6,, 1*8866 ,19�6

"6,1 1,96�- ,7�61

"6,7 161*,- ,9��7

"6,9 1*6-9- ,97,1

"61/ 118,1- ,97,1

"61, 119,/7 ,7/*6

"611 181177 */67/

"616 19,/76 7/881

"61� ,�/78- 1-,-1

"61- ,�-1,/ *-7*/

"618 ,8,9�7 *6897

"617 ,8,9�7 *,161

"6*- 11/681 117-//

"6*8 ,--*8/ *876-

"6*7 ,--*8/ *-*11

"6*9 ,-1*/- 6/-6/

"66/ ,-*7*/ 6/-6/

"6�, ,6�89- ,-8-6

"6�1 1,�*91 ,-�,/

"6�* ,6-��7 1�-�6

"�/1 1�,1/- ,*6,,1

"�/6 ,96�-6 ,/9971

"�/- ,9-/77 ,/9971

"�,/ 1*6661 ,/9686

"�,, 1*,-67 ,/,-//

"�,1 166-/1 ,*1761

"�,* 16*/87 ,1917-

"�,6 11/681 ,188-1

"�,� 16-,1- ,1917-

"�,- 1*/77- ,6,116

"�1- 1111�/ ,188-1

"�*, ,-17,6 78776

"�*6 166/96 ,1-86-

"�*� 1�,1/- ,17�16

"�*- 168-�/ ,*1761

"�*8 16-,1- ,*1761

"�66 166-/1 ,1917-

"�6� 1�,1/- ,*/*/,

"�67 1�,1/- ,1-86-

"�69 168-�/ ,1917-

"��6 ,-17,6 799,-

"-/6 7119- 9�1�/

"-/� ,--*8/ 977/-

"-/8 9,66/ �89,1

"-/7 78-*/ 69/11

"-,/ 9/-87 6-99/

"-,- 7,877 -,1,6

"-1/ 7--,6 -11*/

"-1, ,/9817 ,/1*-1

"-11 1*81*- 7-,/-
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"-1* 77*91 918,/

"-1- ,*966- �*767

"-17 ,*6,,1 -�/16

"-19 ,1*-97 �/�6-

"-*/ ,17887 69�*/

"-*, ,1*-97 �-*77

"-*1 ,-/871 -1676

"-** ,8,9�7 -87,7

"-*6 ,-8*7- --196

"-*� ,-*/-7 71/61

"-*8 ,-/871 -/9-/

"-*7 ,-676- 9-/,1

"-*9 ,-*�8- 881,-

"-6, ,8/-77 8,771

"-6* ,�98-- 77-6-

"-66 ,816-- 8-9-1

"-6� **871 98�*-

"-�* ,*8,- ,,-**1

"-�� ,-8*7- -1676

"-�- 16//*/ 7**,1

"-�7 99*,6 98/17

"-�9 ,-�*�6 -1676

"--, ,//**/ 8-1/

"--1 ,*6*-- ,6116

"--6 ,*�,17 �//*7

"--� ,*-9/- �//*7

"--9 7��97 9��/6

"-8/ 7/�,7 9�1�/

"8// ,67�9/ ,-�7-1

"8/, 668/6 ,�-1,/

"8/* 67�,6 ,�6-7-

"8/� �9-9/ ,8��,6

"8/- 86611 ,89*16

"8/8 ,,-�7- 1**-7/

"8/7 -8*,/ ,89*16

"8/9 86-8- ,�811-

"8,/ 8,771 ,�*,-1

"8,1 -11*/ ,8�8-7

"8,* ,188-1 ,766/6

"8,� -/6�1 ,�811-

"8,- -/9-/ ,�*,-1

"81- 77-6- ,**7�7

"818 �/7// ,*6786

"819 898�- ,6/98/

"8*, ,11-71 ,*1/7/

"8*1 ,�1-�6 ,-1*/-

"8*� 176977 ,8-18-

"8*- 178�17 ,8/,7/

"8*8 ,97,1/ ,-7,67

"8*9 ,-79,/ ,8*99/

"86/ ,877,- ,8�//-
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"86, ,9-/77 ,8,,9-

"861 1,,�71 ,-8796

"86* 1/�67- ,8/6*6

"866 1/1-91 ,868�1

"86� 1/,,-7 ,868�1

"867 66,9- ,�9//6

"8�/ 666�/ ,81986

"8�, -/6�1 ,-/186

"8�1 6,,67 ,-1*/-

"8�* *876- ,-1*/-

"8�6 67�,6 ,�-1,/

"8-/ ,�9//6 7��97

"8-, 1899/7 ,-8*7-

"8-6 ,9187- ,887//

"8-� ,9187- ,89*16

"8-- 1/61,- ,868�1

"8-8 1/�67- ,71-1-

"8-7 ,6-7,1 ,-�7-1

"88, 17*6-6 ,8-18-

"88* -6�,- ,-,/*-

"88� 16791/ ,-9,-6

"888 18--/- ,-8*7-

"87, �1�87 ,*6786

"871 -/6�1 ,�78�/

"87* -��*, ,8��,6
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 CHASSIS LAYOUT
PWB A- Mother Unit, F7351N1
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PWB B- CRT Socker  Unit, F7352N1A

PWB C-  Digital Module Unit, F7353N0D
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 Waveform Measurement Condition:

1. Test Equipment: Digital Oscilloscope; Colour TV Pattern Generator

2. Test Conditions: CH-12;  Colour Bars; 70dB From RF Input

3. TV  Condition: Picture and Audio : Settings ! Factory Presets ( Only in Audio Measures: Max. Volume With
                          Unplugged Speakers)

 SCHEMATIC DIAGRAMS

Description:

!

Red In Green In

Waveforms:

Blue In

NOTE:
1. The unit of resistance « ohm »is omitted (K=1000
ohms. M= Megaohm).
2. All resistors are 1/8 watt. unless otherwise noted.
3. All capacitors are µF, unless otherwise noted
(P= µµF).

SERVICE PRECAUTION:

THE AREA ENCLOSED BY THIS LINE (           )   IS
DIRECTLY CONNECTED WITH AC MAINS VOLTAGE.
WHEN SERVICING THE AREA, CONNECT AN ISO-
LATING TRANSFORMER BETWEEN TV RECEIVER
AND AC LINE TO ELIMINATE HAZARD OF ELECTRIC
SHOCK.

CAUTION
This circuit diagram is original one, therefore
there may be slight difference from yours.

SAFETY NOTE:
1. DISCONNECT THE AC PLUG FROM THE AC
OUTLET BEFORE REPLACING PARTS.

2. SEMICONDUCTOR HEAT SINKS SHOULD
BE REGARDED AS POTENTIAL SHOCK HAZ-
ARDS WHEN THE CHASSIS IS OPERATING.

IMPORTANT SAFETY NOTE:

PARTS MARKED WITH  « »  (                       )
ARE IMPORTANT FOR MAINTAINING THE
SAFETY OF THE SET. BE SURE TO REPLACE
THESE PARTS WITH SPECIFIED ONES FOR
MAINTAINING THE SAFETY AND PERFORM-
ANCE OF THE SET.

1 32
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Red Output Green Output Blue Output

Video Output +12V E-W Output

V Switch V Control St-By Vp (Primary)

Vertical Input Inner Correction

5

E-W Control 2

4 6

7 8 9

  10   11   12

  13   14   15

Vertical+Input H ControlVH  16   17   18
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Vb (Horizontal) Vc (Horizontal) Headphone L Input

Headphone R Input Speaker L Input Speaker L Output

Speaker R Output Speaker R Input E-W Control 1

V Flyback Vertical Vertical - Input

20

Vertical Output

  25   26   27

  28   29   30

IF Video Output V ProtectionH Protection 31   32   33

 19 21

22 23 24
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H Flyback Pulse R/C Pulses +400V (Power Supply Voltage)

Power Supply Switch Voltage 1 I Sense CRT

IF Video In Analog Y Out Analog  U Out

Analog V Out EPROM Data D3

35

OSD Blanking

 40   41   42

  43  44   45

EPROM Address A3 SDA0SCL0 46   47   48

 34 36

37 38 39Power Supply Switch Voltage 2
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SCL 33 SDA33 SCL

SDA Video Out Processor Xtal In 6 MHz

Xtal Out 6 MHz Xtal In 24.576 MHz Xtal Out 24.576 MHz

Xtal In 20.25 MHz

50

Xtal Out 20.25 MHz

 55   56   57

  58  59

 49

52 53 54

51
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  Schematic Diagram of CRT  Unit (F7352N1A)
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  Schematic Diagram of Digital Module Unit (F7353N0D)
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  Schematic Diagram of Mother Board Unit (F7351N1A)
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ICs ADDITIONAL INFORMATION

TDA9885/V3 (IC201)

Features

• 5 V supply voltage

• Gain controlled wide-band Vision Intermediate
Frequency (VIF) amplifier (AC-coupled)

• Multistandard true synchronous demodulation with
active carrier regeneration (very linear demodulation,
good intermodulation figures, reduced harmonics,
excellent pulse response)

• Gated phase detector for L/L accent standard

• Fully integrated VIF Voltage Controlled Oscillator
(VCO), alignment-free; frequencies switchable for all
negative and positive modulated standards via I2C-bus

• Digital acquisition help, VIF frequencies of 33.4, 33.9,
38.0, 38.9, 45.75 and 58.75 MHz

• 4 MHz reference frequency input [signal from
Phase-Locked Loop (PLL) tuning system] or operating
as crystal oscillator

• VIF Automatic Gain Control (AGC) detector for gain
control, operating as peak sync detector for negative
modulated signals and as a peak white detector for
positive modulated signals

• External AGC setting via pin 3

• Precise fully digital Automatic Frequency Control (AFC)
detector with 4-bit digital-to-analog converter; AFC bits
via I2C-bus readable

• TakeOver Point (TOP) adjustable via I2C-bus or
alternatively with potentiometer

• Fully integrated sound carrier trap for 4.5, 5.5,
6.0 and 6.5 MHz, controlled by FM-PLL oscillator

• Sound IF (SIF) input for single reference Quasi Split
Sound (QSS) mode (PLL controlled)

• SIF AGC for gain controlled SIF amplifier; single
reference QSS mixer able to operate in high
performance single reference QSS mode and in
intercarrier mode, switchable via I2C-bus

• AM demodulator without extra reference circuit

• Alignment-free selective FM-PLL demodulator with high
linearity and low noise

• Four I2C-bus addresses via MAD

• I2C-bus control for all functions

• I2C-bus transceiver with pin programmable Module
Address (MAD).

GENERAL DESCRIPTION

The TDA9885 is an alignment-free single standard
(without positive modulation) vision and sound IF signal
PLL.

The TDA9886 is an alignment-free multistandard (PAL,
SECAM and NTSC) vision and sound IF signal PLL
demodulator for positive and negative modulation
including sound AM and FM processing.

Both devices can be used for TV, VTR, PC and set-top box
applications.

ORDERING INFORMATION

TYPE
NUMBER

PACKAGE

NAME DESCRIPTION VERSION

TDA9885T SO24 plastic small outline package; 24 leads; body width 7.5 mm SOT137-1

TDA9885TS SSOP24 plastic shrink small outline package; 24 leads; body width 5.3 mm SOT340-1

TDA9886T SO24 plastic small outline package; 24 leads; body width 7.5 mm SOT137-1

TDA9886TS SSOP24 plastic shrink small outline package; 24 leads; body width 5.3 mm SOT340-1
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TDA9885/V3 (IC201)

Block Diagram
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TDA9885/V3 (IC201)

Features

Note

1. Not connected for TDA9885.

TAGC 14 tuner AGC output

REF 15 4 MHz crystal or reference input

VAGC 16 VIF-AGC for capacitor; note 1

CVBS 17 video output

AGND 18 analog ground

VPLL 19 VIF-PLL for loop filter

VP 20 supply voltage (+5 V)

AFC 21 AFC output

OP2 22 output 2 (open-collector)

SIF1 23 SIF differential input 1

SIF2 24 SIF differential input 2

SYMBOL PIN DESCRIPTION

handbook, halfpage

TDA9885TS
TDA9886TS

MXXxxx

1

2

3

4

5

6

7

8

9

10

11

12

VIF1

VIF2

OP1

FMPLL

DEEM

AFD

DGND

AUD

TOP

SDA

SCL

SIOMAD

SIF2
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Fig.3  Pin configuration for SSOP24.

(1) Not connected for TDA9885TS.
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MSP3400G  (IC303)

Block Diagram

Pinning
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TDA7480L (IC501)

10W  OUTPUT POWER:
RL = 8Ω/4Ω; THD = 10%
HIGH EFFICIENCY
NO HEATSINK
SPLIT SUPPLY
OVERVOLTAGE PROTECTION
ST-BY AND MUTE FEATURES
SHORT CIRCUIT PROTECTION
THERMAL OVERLOAD PROTECTION

DESCRIPTION
The TDA7480L is an audio class-D amplifier as-
sembled in Power DIP package specially de-
signed for high efficiency applications mainly for
TV and Home Stereo sets.

L1 60µH

8Ω

+

-

+

-
PWM

PRE

11

8

C2 0.33µF

IN1

C4 4.7nF

FEEDCAP

OUT

BOOT

C11
100nF

C12
560pF

R5
150Ω

C14
470nF

6

4

VREG
C15

100nF

R4 12KΩ

15

5

C10
2200µF

C9
100nF

SGN-GND
10

MUTEST-BY 12 16 14

+VCC

ST-BY/
MUTE

C1
2.2
µF

R3
30K

R2
7K

VCC SIGN

C7
2200µF

IN1

D96AU536E

-VCC
(Pin 17)

C6
100nF

C3
1nF

R1
10K

+5V

VCC POW

7,13

N.C.

C5 100nF

BOOTDIODE

C8
270pF

9 1,2,3,18,19,20 17

-VCCFREQ -VCC

-VCCRF

-VCC

Figure 1: Test and Application Circuit.

ORDERING NUMBER: TDA7480L

PDIP20 (14+3+3)
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TDA7480L (IC501)

Electrical Characteristics

(Refer to the test circuit, VCC = ±14V; RL = 8Ω; RS = 50Ω;
Rf = 12KΩ; Demod.. filter L = 60µH, C = 470nF; f = 1KHz; Tamb = 25°C unless otherwise specified.)

Symbol Parameter Test Condition Min. Typ. Max. Unit

VS Supply Range ±10 ±16 V

Iq Total Quiescent Current RL = ∞; NO LC Filter 25 40 mA

VOS Output Offset Voltage Play Condition –50 +50 mV

PO Output Power THD = 10%
THD = 1%

8.5
6

10
7

W
W

RL = 4Ω  VCC = ±10.5V
THD = 10%
THD = 1%

10
7

W
W

Pd (*) Dissipated Power at 1W Output
Power

Rf = 12KΩ PΟ = 1W  1 W

PDMAX Maximum Dissipated Power PΟ = 10W  THD 10%
Rth-j-amb = 38°C/W (Area 12cm2)

1.9 W

η
Efficiency ≡  

PO

PO + PD
 ≡ 

PO

PI
  (**)

THD 10%
Rth-j-amb = 38°C/W (Area 12cm2)

80 85 %

THD Total Harmonic Distortion RL  = 8Ω; PO = 0.5W 0.1 %

Imax Overcurrent Protection
Threshold

RL = 0 2.5 3.5 A

Tj Thermal Shut-down Junction
Temperature

150 °C

GV Closed Loop Gain 29 30 31 dB

eN Total Input Noise A Curve
f = 20Hz to 22KHz

7
12

µV
µV

Ri Input Resistance 20 30 KΩ
SVR Supply Voltage Rejection f = 100Hz; Vr = 0.5 46 60 dB

Tr, Tf Rising and Falling Time 50 ns

RDSON Power Transistor on Resistance 0.3 0.45 0.65 Ω
FSW Switching Frequency 110 130 150 KHz

FSW_OP Switching Frequency Operative
Range

100 200 KHz

BF Zero Signal Frequency
Constant  (***)

1.6  x 106 HzΩ

RF Frequency Controller Resistor
Range  (****)

8 12 16 KΩ

VCC-max Overvoltage Protection Threshold 38 42 45 V

MUTE & STAND-BY FUNCTIONS

VST-BY Stand-by range 0.8 V

VMUTE Mute Range 1.8 2.5 V

VPLAY Play Range (1) 4 V

AMUTE Mute Attenuation 60 80 dB

IqST-BY Quiescent Current @ Stand-by 3 5 mA

*: The output average power when the amplifier is playing music can be considered roughly 1/10 of the maximum output power. So it is useful
    to consider the dissipated power in this condition for thermal dimensioning.

**: PO = measured across the load using the following inductor: 
     COIL 58120 MPPA2  (magnetics)        TURNS: 28 ∅ 1mm
     COIL77120 KOOL Mµ  (magnetics)     TURNS: 28 ∅ 1mm

***: The zero-signal switching frequency can be obtained using the following expression: FSW_OP = BF/RF

****: The maximum value of RF is related to the maximum possible value for the voltage drop on RF itself.

(1): For V12 >5.2V, an input impedance of 10KΩ is to be considered.
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ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Value Unit

VCC DC Supply Voltage ±20 V

Tstg, Tj Storage and Junction Temperature –40 to 150 °C

VFREQ Maximum Voltage Across VFREQ (Pin 9) 8 V

Top Operating Temperature Range -20 to 70 °C

ESD Maximum ESD on Pins ±1.8 kV

THERMAL DATA

Symbol Parameter Value Unit

Rth j-amb Thermal Resistance Junction to ambient 80 °C/W

Rth j-pin Thermal Resistance Junction to Pin                                                  Max. 12 °C/W

PIN FUNCTIONS

N. Name Function

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20

-VCC
-VCC
-VCC
OUT

BOOTDIODE
BOOT

NC
FEEDCAP

FREQUENCY
SGN-GND

IN
ST-BY-MUTE

NC
+VCC SIGN

VREG
+VCC POW

-VCC
-VCC
-VCC
-VCC

NEGATIVE SUPPLY.
NEGATIVE SUPPLY.
NEGATIVE SUPPLY.
PWM OUTPUT
BOOTSTRAP DIODE ANODE
BOOTSTRAP CAPACITOR
NOT CONNECTED
FEEDBACK INTEGRATING CAPACITANCE
SETTING FREQUENCY RESISTOR
SIGNAL GROUND
INPUT
ST-BY/ MUTE CONTROL PIN
NOT CONNECTED
POSITIVE SIGNAL SUPPLY
10V INTERNAL REGULATOR
POSITIVE POWER SUPPLY
NEGATIVE SUPPLY (TO BE CONNECTED TO PIN 16 VIA C5)
NEGATIVE SUPPLY
NEGATIVE SUPPLY
NEGATIVE SUPPLY

-VCC

OUT

BOOTDIODE

N.C.

BOOT

FEEDCAP

FREQ

1

3

2

4

5

6

7

8

9 STBY/MUTE

N.C.

+VCC SIGN

+VCC POW

VREG

-VCC 

-VCC

20

19

18

17

16

14

15

13

12

D96AU537B

SGN-GND 10 IN11

-VCC

-VCC

-VCC

-VCC

PIN CONNECTION (Top view)

0 4 8 12 Area(cm2)
30

40

50

60

Rthj-a
(˚C/W)

D97AU675

COPPER AREA 35µ
THICKNESS

PC BOARD

Rth with "on board" Square Heatsink vs. cop-
per area.

TDA7480L (IC501)
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PINNING

SYMBOL PIN DESCRIPTION

Vi(1) 1 inverting input 1

Vi(2) 2 inverting input 2

Vi(3) 3 inverting input 3

GND 4 ground (fin)

Iom 5 black current measurement output

VDD 6 supply voltage

Voc(3) 7 cathode output 3

Voc(2) 8 cathode output 2

Voc(1) 9 cathode output 1

handbook, halfpage
Vi(1)

Vi(2)

Vi(3)

GND

Iom

VDD

Voc(3)

Voc(2)

Voc(1)

1

2

3

4

5

6

7

8

9

TDA6109JF

MGW029

Fig.2  Pin configuration.

LIMITING VALUES
In accordance with the Absolute Maximum Rating System (IEC 60134); voltages measured with respect to pin 4
(ground); currents as specified in Fig.1; unless otherwise specified.

SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT

VDD supply voltage 0 250 V

Vi input voltage 0 12 V

Vom measurement output voltage 0 6 V

Voc cathode output voltage 0 VDD V

|Iom(mean)| absolute value of mean current of measurement
output (for three channels)

1.5 V < Vi < 5.5 V;
3 V < Vom < 6 V

− 5 mA

Tstg storage temperature −55 +150 °C
Tj junction temperature −20 +150 °C
Ves electrostatic handling

human body model (HBM) − 2000 V

machine model (MM) − 300 V

handbook, full pagewidth

MGW028

TDA6109JF

VDD

6

1, 2, 3

4

9, 8, 7
Voc(3),
Voc(2),
Voc(1)

5
Iom

Rf

MIRROR 5

DIFFERENTIAL
STAGE

VIP
REFERENCE

CURRENT
SOURCE

Ri

Vi(1),

Vi(2),

Vi(3)
Ra

3×

3×

CASCODE 1

CASCODE 2

MIRROR 2

1×

MIRROR 4

MIRROR 3

MIRROR 1

THERMAL
PROTECTION

CIRCUIT

1×

Fig.1  Block diagram (one amplifier shown).

TDA6109JF (IC1801)

Block Diagram

Pinning

Limiting Values
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Operating range: Tj = −20 to +150 °C; VDD = 180 to 210 V. Test conditions: Tamb = 25 °C; VDD = 200 V;

Voc(1) = Voc(2) = Voc(3) = 1⁄2VDD; CL = 10 pF (CL consists of parasitic and cathode capacitance); Rth(h-a) = 18 K/W
(measured in test circuit of Fig.8); unless otherwise specified.

SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX. UNIT

Iq quiescent supply current 8.8 10.3 11.7 mA

Vref(int) internal reference voltage
(input stage)

− 2.5 − V

Ri input resistance − 3.2 − kΩ
G gain of amplifier 47.5 51.0 55.0

∆G gain difference −2.5 0 +2.5

Voc nominal output voltage at
pins 7, 8 and 9 (DC value)

Ii = 0 µA 116 129 142 V

∆Voc(offset) differential nominal output
offset voltage between
pins 7 and 8, 8 and 9 and
9 and 7 (DC value)

Ii = 0 µA − 0 5 V

∆Voc(T) output voltage temperature drift
at pins 7, 8 and 9

− −10 − mV/K

∆Voc(offset)(T) differential output offset voltage
temperature drift between
pins 7 and 8, 8 and 9 and
7 and 9

− 0 − mV/K

Iom(offset) offset current of measurement
output (for three channels)

Ioc = 0 µA; 1.5 V < Vi < 5.5 V;
3 V < Vom < 6 V

−50 − +50 µA

∆Iom/∆Ioc linearity of current transfer
(for three channels)

−100 µA < Ioc < 100 µA;
1.5 V < Vi < 5.5 V; 3 V < Vom < 6 V

0.9 1.0 1.1

−100 µA < Ioc < 18 mA;
1.5 V < Vi < 5.5 V; 3 V < Vom < 4 V

0.9 1.0 1.1

Ioc(max) maximum peak output current
(pins 7, 8 and 9)

50 V < Voc < VDD − 50 V − 28 − mA

Voc(min) minimum output voltage
(pins 7, 8 and 9)

Vi = 7.0 V; note 1 − − 10 V

Voc(max) maximum output voltage
(pins 7, 8 and 9)

Vi = 1.0 V; note 1 VDD − 15 − − V

BS small signal bandwidth
(pins 7, 8 and 9)

Voc = 60 V (p-p) − 9.0 − MHz

BL large signal bandwidth
(pins 7, 8 and 9)

Voc = 100 V (p-p) − 8.0 − MHz

tP(oc) cathode output propagation
time 50% input to 50% output
(pins 7, 8 and 9)

Voc = 100 V (p-p) square wave;
f <1 MHz; tr = tf = 40 ns
(pins 1, 2 and 3); see Figs 6 and 7

− 32 − ns

∆tP(oc) difference in cathode output
propagation time 50% input to
50% output (pins 7 and 8,
7 and 9 and 8 and 9)

Voc = 100 V (p-p) square wave;
f < 1 MHz; tr = tf = 40 ns
(pins 1, 2 and 3)

−10 0 +10 ns

TDA6109JF (IC1801)

Characteristics
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Notes

1. See also Fig.5 for the typical DC-to-DC transfer of Vi to Voc.

2. The ratio of the change in supply voltage to the change in input voltage when there is no change in output voltage.

tr(oc) cathode output rise time
10% output to 90% output
(pins 7, 8 and 9)

Voc = 50 to 150 V square wave;
f < 1 MHz; tf = 40 ns
(pins 1, 2 and 3); see Fig.6

35 50 65 ns

tf(oc) cathode output fall time
90% output to 10% output
(pins 7, 8 and 9)

Voc = 150 to 50 V square wave;
f < 1 MHz; tr = 40 ns
(pins 1, 2 and 3); see Fig.7

35 50 65 ns

tst settling time 50% input to
99% < output < 101%
(pins 7, 8 and 9)

Voc = 100 V (p-p) square wave;
f < 1 MHz; tr = tf = 40 ns
(pins 1, 2 and 3); see Figs 6 and 7

− − 350 ns

SR slew rate between
50 V to (VDD − 50 V)
(pins 7, 8 and 9)

Vi = 4 V (p-p) square wave;
f < 1 MHz; tr = tf = 40 ns
(pins 1, 2 and 3)

− 1850 − V/µs

Voc(overshoot) cathode output voltage
overshoot (pins 7, 8 and 9)

Voc = 100 V (p-p) square wave;
f < 1 MHz; tr = tf = 40 ns
(pins 1, 2 and 3); see Figs 6 and 7

− 10 − %

PSRR power supply rejection ratio f < 50 kHz; note 2 − 65 − dB

αct(DC) DC crosstalk between
channels

− −50 − dB

SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX. UNIT

TDA6109JF (IC1801)

Characteristics
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SDA5550 (IC6001)

Block Diagram

Pinning
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SDA9380 (IC6006)

Block Diagram

VSYNC
HSYNC

CONTROL

PLL

CLL

HPROTVBLO

X1
X2

VREFC

SCL

SDA

TEST

CLKI

PROTECTION
START UP

H-OUT

V-OUT

EW-OUT

AVERAGE
BEAM LIMITER

HD

VD+
VD-

E/W

φ2φ2φ2φ2VPROTSSD

IBEAM

H35K

RESN

SWITCH D/A

BSOIN

H38K

VREFH VREFN

HSAFE PW/PH-CORR

CLAMP

CLAMP

CLAMP

BLACK
STRETCH

SATURATION
CONTROL

CUT OFF +
 WHITE POINT

OUTPUT
BUFFER

RGB
MATRIX

BRIGHTNESS
CONTROL

DELAY

RGB/YUV 1

RGB 2 3

3

3

3

FBL 2
FBL 1

DCI

ROUT
GOUT
BOUT

YUV/RGB 0

3 3

3

3

Y

SVM

CLEXT

VDD(A1..4)

VSS(A1..4)

VDD(D1..2)

VSS(D1..2)

VDD(MC)

VSS(MC)

SUBST

PWM PWM

MATRIX

MATRIX

MEASURE
PULSES

3

23

3

3

YUV

YUV

Y

UV

UV

3 3

3

PEAK DRIVE
LIMITER

BLUE STRETCH

CONTRAST
CONTROL

SWITCH

MATRIX
3

YUV

FH1_2

SCP

I²C

PROTON



58

28JS-74S

SDA9380 (IC6006)

Application Circuit Diagram

Pin Configuration

+3.3 V

27k

24.576 MHz

44

33

37

38

41

42

43

39

40

49 51

47

46

SDA 9380

34

35

36

5

16

12

11

8

7

6

10

9

2

3

15

14

13

50 52 5453 55 5756 58 6059 61 62 6463

32 3031 29 2728 26 2425 23 2122 20 19 1718

F
H

1_
2

H
S

Y
N

C
V

D
D

(A
1)

V
S

S
(A

1)

V
D

D
(A

2)
V

S
S

(A
2)

E
/W

H
S

A
F

E

H
P

R
O

T

V
P

R
O

T
V

S
S

(A
3)

V
D

D
(A

3)

V
D

-
V

D
+

D
/A

Φ
=
2

V
S

S
(D

)

F
B

L2
F

B
L1

V
D

D
(D

)
S

V
M

S
S

D

R
2

G
2

B
2

V
D

D
(M

C
)

R
O

U
T

G
O

U
T

B
O

U
T

S
C

P
V

S
S

(M
C

)

S
W

IT
C

HB/V 1
G/U 1
R/Y 1

V/B 0
U/G 0
Y/R 0

VSS(A4)

VDD(A4)
DCI
VREFC
VREFN
VBLO
VREFH
PROTON
IBEAM
BSOIN

45

48

4

1
X2
X1

CLEXT
TEST

CLKI

SUBST
RESN

SCL
SDA

VDD(D)
VSS(D)

HD
H35K
H38K
PWM

VSYNC

22n

22n

22n

22n

22n

22n

100n

100n

75 75 75

75 75 75 75

75 75 75 75

22
n

22
n

22
n

+8 V

100n100n

+3.3 V

15p

15p

+3.3 V

+3.3 V

+3.3 V

100n

+3.3 V

100n
+3.3 V

+3.3 V

100n

+3.3 V

100n

+3.3 V

VSYNC

YUV
In

RGBFB1
In

RGBFB2
In

CLK

IIC bus

IBeam
UB Sense
B+ Sense

H-Flyback

V-Sawtooth
-V-Drive
+V-Drive
E/W-Parabola

B+ Control_1
B+ Control_0
H-Drive

SVM-Out

RGB-Out

Sense

HSYNC

+5 V

27k

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16

48
47
46
45
44
43
42
41
40
39
38
37
36
35
34
33

SDA 9380

64 63 62 61 60 59 58 57 56 55 54 53 5152 50 49

17 18 19 20 21 22 23 24 25 26 27 28 3029 31 32

X2
X1

CLEXT
TEST

V
S

S
(D

)

CLKI

F
B

L2

F
B

L1

V
D

D
(D

)

S
V

M

B/V 1

S
S

D

R
2

G
2

B
2

V
D

D
(M

C
)

R
O

U
T

G
O

U
T

B
O

U
T

S
C

P

V
S

S
(M

C
)

SUBST

RESN
SCL
SDA

VDD(D)
VSS(D)

HD
H35K

H38K
PWM

F
H

1_
2

G/U 1
R/Y 1

S
W

IT
C

H

V/B 0
U/G 0

Y/R 0

VSS(A4)

VDD(A4)
DCI
VREFC
VREFN
VBLO

VREFH
PROTON
IBEAM
BSOINVSYNC

H
S

Y
N

C
V

D
D

(A
1)

V
S

S
(A

1)

V
D

D
(A

2)

V
S

S
(A

2)

E
/W

H
S

A
F

E

H
P

R
O

T

V
P

R
O

T

V
S

S
(A

3)

V
D

D
(A

3)

V
D

-

V
D

+

D
/A

Φ
=
2



59

28JS-74S

SDA9380 (IC6006)

Pin Description

Pin No. Name Type Description
1 CLKI I/TTL Input for external line locked clock *)

2 X2 Q Reference oscillator output, Crystal

3 X1 I Reference oscillator input, Crystal

4 CLEXT I/TTL Switching between internal (L) and external clock (H) *)

5 TEST I/TTL Switching between normal operation (TEST=L) and test mode 
(TEST=H: pins 4, 12, 13, 14, 15, 17, 49, 50, 63, 64 are additio-
nal test pins)

6 SUBST S Substrate pin, has to be connected to ground whenever a 
power supply or signal is applied

7 RESN I/TTL Reset input, active Low

8 SCL I I²C Bus clock

9 SDA IQ I²C Bus data

10 VDD(D) S Digital supply

11 VSS(D) S Digital ground

12 HD Q Control signal output for H driver stage (open drain)

13 H35K Q/TTL Goes High when frequency of HSYNC is about 35kHz or more

14 H38K Q/TTL Goes High when frequency of HSYNC is about 38kHz

15 PWM Q/TTL Pulse width modulated control signal output

16 VSYNC I/TTL V-sync input

17 FH1_2 I/TTL Switching between 1fH mode (L) and 2fH mode (H)

18 HSYNC I HSYNC input (CLEXT=H: TTL; CLEXT=L: analog) *)

19 VDD(A1) S Analog supply

20 VSS(A1) S Analog ground

21 Φ2 I Line flyback for H-delay compensation

22 VDD(A2) S Analog supply

23 VSS(A2) S Analog ground

24 E/W Q Control signal output for East-West raster correction

25 D/A Q Output of an I²C Bus controlled DC voltage

26 VD+ Q Control signal output for DC coupled V-output stage

27 VD- Q Like VD+

28 VDD(A3) S Analog supply

29 VSS(A3) S Analog ground

30 VPROT I Watching external V-output stage (input is the V-saw-tooth from 
feedback resistor)

31 HPROT I Watching EHT (input is e.g. H-flyback)

32 HSAFE I Watching B+ when frequency of HD has to be decreased

33 BSOIN I Input for starting Black Switch-Off

34 IBEAM I Input for a beam current dependent signal for stabilization of 
width, height and H-phase

35 PROTON Q/TTL Protection on (goes High after response of H- or V-protection)
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*) The external clock mode can not be used with 18.75, 33.75kHz, 35kHz and 38kHz line frequency.

36 VREFH IQ Reference voltage

37 VBLO Q/TTL Vertical blanking output

38 VREFN IQ Ground for VREFH

39 VREFC I Reference current input

40 DCI I Dark current input for cut off and white level control

41 VDD(A4) S Analog supply

42 Y/R 0 I Luminance or R input

43 U/G 0 I U signal or G input

44 V/B 0 I V signal or B input

45 VSS(A4) S Analog ground

46 R/Y 1 I First R or Y input for insertion

47 G/U 1 I First G or U input for insertion

48 B/V 1 I First B or V input for insertion

49 FBL1 I Fast blanking input for RGB1

50 FBL2 I Fast blanking input for RGB2

51 R2 I Second R input for insertion

52 G2 I Second G input for insertion

53 B2 I Second B input for insertion

54 VDD(MC) S Analog supply for RGB output stage

55 ROUT Q R output

56 GOUT Q G output

57 BOUT Q B output

58 SCP Q Blanking signal with H- and color burst component
(V-component selectable by I²C Bus)

59 VSS(MC) S Analog ground for RGB output stage

60 SVM Q Luminance output for scan velocity modulation circuit

61 VDD(D) S Digital supply

62 VSS(D) S Digital ground

63 SSD I/TTL Disables softstart

64 SWITCH Q/TTL Output of an I²C Bus controlled switch (register 00, bit SW)

Pin No. Name Type Description

SDA9380 (IC6006)

Pin Description
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VSP94x2A (IC6007)

Block Diagram
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Pin List

 pin 9402/32 9412/42 I/O 9402/32 9412/42 remark

52 cvbs1 I CVBS input analog input

53 cvbs2 I CVBS input analog input

54 cvbs3 I CVBS input analog input

55 cvbs4 I CVBS input or Y1 analog input

56 cvbs5 I CVBS input or C1 analog input

57 cvbs6 I CVBS input or Y2 analog input

58 cvbs7 I CVBS input or C2 analog input

63 cvbso1 O CVBS output 1

CVBS output 2

analog output

62 cvbso2 O analog output

61 cvbso3 O CVBS output 3 analog output

70 xin I Crystal connection 1

69 xout O Crystal connection 2

23 vout O vertical output single or double 
scan, dependent 

on version17 hout O horizontal output 

3 vssdacy i656i7 S/I DAC (Y)
656 input 

(MSB)

2 ayout i656i6 O/I Y output 656 input

1 vdddacy i656i5 S/I DAC (Y) 656 input

80 vssdacu i656i4 S/I DAC (U) 656 input

79 auout i656i3 O/I U output 656 input

78 vdddacu i656i2 S/I DAC (U) 656 input

77 vssdacv i656i1 S/I DAC (V) 656 input

76 avout i656i0 O/I V output
656 input 

(LSB)

75 vdddacv i656iclk S/I DAC (V)
656 input 

clock
27 MHz nom.

39 rin1 I R or V in1 analog input

40 gin1 I G or Y in1 analog input

41 bin1 I B of U in1 analog input

37 fbl1 I Fast Blank input 1 (H1) analog input

46 rin2 I R or V in2 analog input

47 gin2 I G or Y in2 analog input
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48 bin2 I B of U in2 analog input

38 fbl2 I Fast Blank input 2 (H2) analog input

14 v1) I vertical pulse for RGB input

6 sda I/O I²C-Bus data

13 scl I I²C-Bus clk

7 tms I testmode select
connect to 

vdd33

19 adr / tdi I I²C address / test data in

24 reset I Reset input reset, when low

27 clkout O Output clock 27 MHz

59 vdd33c S supply voltage CVBS 3.3 V

60 vss33c S supply voltage CVBS 0 V

50 vddac1 S supply voltage CVBS1 1.8 V

51 vssac1 S supply voltage CVBS1 0 V

64 vddac2 S supply voltage CVBS2 1.8 V

65 vssac2 S supply voltage CVBS2 0 V

44 vdd33rgb S supply voltage RGB 3.3 V

45 vss33rgb S supply voltage RGB 0 V

42 vddargb S supply voltage for RGB 1.8 V

43 vssargb S supply voltage for RGB 0 V

35 vddafbl S supply voltage for FBL 1.8 V

36 vssafbl S supply voltage for FBL 0 V

68 vddapll S supply voltage for PLL 1.8 V

66 vddd1 S supply voltage for digital 1.8 V digital

67 vssd1 S supply voltage for digital 0 V digital

5 vddd2 S supply voltage for digital 1.8 V digital

4 vssd2 S supply voltage for digital 0 V digital

28 vddd3 S supply voltage for DRAM 1.8 V digital

29 vssd3 S supply voltage for digital 0 V digital

34 vddd4 S supply voltage for digital 1.8 V digital

33 vssd4 S supply voltage for digital 0 V digital

72 vddp1 S supply voltage for digital 3.3 V pad

73 vssp1 S supply voltage for digital 0 V pad

 pin 9402/32 9412/42 I/O 9402/32 9412/42 remark

VSP9402A (IC6007)

Pin List
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12 vddp2 S supply voltage for digital 3.3 V pad

11 vssp2 S supply voltage for digital 0 V pad

25 vddp3 S supply voltage for digital 3.3 V pad

26 vssp3 S supply voltage for digital 0 V pad

71 tclk I testclock connect to vss

18 h502) O Hout 50 Hz (with skew)

20 v503) O Vout 50 Hz

32 656io0 I/O Digital input / output LSB

31 656io1 I/O Digital input / output

30 656io2 I/O Digital input / output

22 656io3 I/O Digital input / output

21 656io4 I/O Digital input / output

16 656io5 I/O Digital input / output

15 656io6 I/O Digital input / output

10 656io7 I/O Digital input / output MSB

9 656clk I/O Digital input / output clock

74 656hin/clkf20 I/O
separate H input for 656 / 

20.25 clock output 

8 656vin/blank4) I/O
separate V input for 656 / 

BLANK output

49 vssd55) S supply voltage for digital 0V

 pin 9402/32 9412/42 I/O 9402/32 9412/42 remark

1) In VSP94xxB and VSP94xxC this pin is shared by v and intr (C800 controller output)

2) In VSP94xxB and VSP94xxC this pin is shared by h50 and irq (Data-slicer-interrupt)

3) In VSP94xxB and VSP94xxC this pin is shared by v50 and blank

4) In 9402 A31 (and higher) and in VSP94xxA/B/C, this pin is shared by 656vin and blank

5) This pin is not used and not bonded in VSP94xxA. The use of this pin in VSP94xxB/C will be VSS. For

upgradability it is recommended to not leave this pin open.



65

28JS-74S

VSP9402A (IC6007)

Application Circuit (Example)

CVBS1

SDA

SCL Y100

V100

U100

2000-05-29

Application Example VSP 9402 (S)

V3.1 (A32)

Q1

20M25

C5

22pF*

C6

22pF*

L1 10µH

+1V8

C24 47nF

C25 47nF

C23 47nF

C15 100 nF

IC1

C39

10µF

C40

100nF

C41

100nF

C42

100nF

C43

100nF

C44

100nF

C45

100nF

C46

100nF

C47

100nF

C30

100nF

C31

100nF

C32

100nF

C33

100nF

C34

100nF

C35

100nF

C37

100nF

C36

100nF

L3 10µH

+3.3 V
C49

10µF

C18 100 nF

C19 100 nF

 C28 47nF

 C29 47nF

C27 47nF

R8

3k3

R9

3k3

+3V3

SN7002

SN7002

-- / 47 nF

C16 100 nF

C17 100 nF

C20 100 nF

C21 100 nF

L2 10µH

+1V8

C38

10µF
L4 10µH

+3.3 V
C48

10µF

53

55

54

52

50

64

35

36

7

46

38

39
rin1

37

14

58

57

fbl1

40
gin1

41
bin1

70

xin

69

xout

24

scl
13

sda

56

65

51

71

19

47

48

75
vdddacv

32
656io0

76
avout

2
ayout

79
auout

61
cvbso3

77

vss33rgb

3

vdd33rgb
45

59

78

vssdacv

80

44

1

63
cbbso1

18
h50

62
cvbso2

20
v50

6

vdd33c

reset

33

29

4

67

42

43

68

5

66

34

28 12
vddp2

11
vssp2

10
656io7

73
vssp1

72
vddp1

25
vddp3

26
vssp3

vss33c
60

cvbs1

cvbs2

cvbs3

cvbs4

cvbs5

cvbs6

cvbs7

v

rin2

fbl2

gin2

bin2

tms

tclk

adr/tdi

vddafbl

vssafbl

vddac1

vssac1

vddac2

vssac2

vddapll

vddargb

vssargb

vddd1

vssd1

vddd2

vssd2

vddd3

vssd3

vddd4

vssd4

23
vout

27
clkout

17
hout

31
656io1

30
656io2

22
656io3

21
656io4

16
656io5

15
656io6

vdddacu

vssdacu

vdddacy

vssdacy

VSP

94x2A

stepping

A32

8

74

9
656clk656vin/blank

656hin/clkf20

(reserved)
49

CVBSO3

CVBSO2

CVBSO1

MQFP80

T2

T1

+5V

T3 T4 T5

3*BC807

R19

51

R20

51
R21

51

C54

33µF

C53

33µF

C52

33 µF

CVBS2

CVBS3

CVBS4

CVBS5

CVBS6

CVBS7

HIN1/FBL1

BIN1

GIN1

RIN1

FBL2

BIN2

GIN2

RIN2

RESET

H50

V50

HOUT

VOUT

CLKOUT

656OCLK

656OUT7

656OUT6

656OUT5

656OUT4

656OUT3

656OUT2

656OUT1

656OUT0

VIN1

only for 5V I²C master

R1...R7: 7x 75

buffer not necessary when short

connection to backend-processor

*values are PCB and

crystal dependent

C22

R21...R27: 8x 75

J1

656VIN

656HIN

20.25MHz

I2C

Address

B2h

B0h

+3.3V

J2

656IN7

656IN6

656IN5

656IN4

656IN3

656IN2

656IN1

656IN0

656ICLK

J3

BLANK
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FGHIJKL MNGHOJJJJNGHPMJ QORSTOHUJJMOVPSWX

ABCDEFG HIAJK LBKMANHJNOE P KEDMOLB BQDMOLB

TYZZOGI[\]^KX _`aJGZZOGI[\]b^^J][[cdJNcSReYRGVIJ^^fJgP M Vh Vi

VVSRg[^[^YFT[ QOgJVWSRJMOPJXiVPWHJ_`a M GF GT

NjYkG QiXPI\lm]VnT] GQniMPJVcGMMSMJ_`nM\^M M   --                      --

NjYkY QiXPI\lm_YFT] iXSPJVHPJSXMJcGXQJ_`nM\^M M   --                      --

NjYkV QiXPI\lmlYFT] FWQe][[coJpRSVIOHJpHOOJPTPObPJNHW_`nM\^M M   --                      --

HRSTI UOJVBADWENJ

JWEBA
PcJ[_[] TPiVPpmm]]qqq PiXOHJPcWFMWX M GX Gd

NEJBXAIJBLDMNAMWNJK
SVJ[_[] HckSb]\rrYFdd SVJPQGr``mJNcSRSNM M GO GN

SVJ[_[_ HckSb[[l\VOdd SVJiNVm\^nJllTJXOV M Gp GQ

SVJ[l[] TcSPQG\^`[sk] SVJPQG\^`[JPcWFMWX M Gp GI

SVJ[l[_ TcSPQG\^`[sk] SVJPQG\^`[JPcWFMWX M Gp GI

SVJ[l[l HckSb]`m]YFdd SVJFMNl^[[gkhGkY`JFSVHWXGM M GX Gd

SVJ[l[^ TcSFm_]`Rssk] SVJFm_]`R M GG GQ

SVJ[m[] HckSb]\`ZYFdd VeSeJPQGJ\^`[RJPcWFMWX M GQ GR

SVJ[m[_ TcSYG^mm`ssk] SVJYG^mm`JMFQ M GQ GV

SVJ[m[l TcSYG^mm`ssk] SVJYG^mm`JMFQ M GQ GV

SVJ[Z[] TcSYG^mm`ssk] SVJYG^mm`JMFQ M GQ GV

SVJ[\[] HckSb]mmZYFdd SVJYG][lrlJM[N`JMFQJHWcF M GV GQ

SVJ[\[_ HckSb]Z\^YFdd SVJIG^l]GdJMGFMiXg M GG GQ

SVJ[\[l Hckpb[]]lYFdd WNPWVWiNROHJPVOP]][lgJTSMcGU M GG GV

SVJ[\[^ HckSb]`^ZYFdd SVJR^rl]VTllJMP M GY Gp

SVJ[\[m HckSb]Z\^YFdd SVJIG^l]GdJMGFMiXg M GG GQ

SVJ[\[Z HckSb]`^ZYFdd SVJR^rl]VTllJMP M GY Gp

SVJ[\[` HckSb]`\`YFdd SVJRFl]\PJWXMOFS M GY GO

SVJ[\[r Hckpb[]]]YFdd WNPWVWiNROHJPRN]ZmnJPWMcSYG M GY GO

JAIEKNKJOAK
hJJ[_[] HckPb[_^lYFdd PHPJYV`m\YJNcSRSNM M GG GG

hJJ[l[m HckPb[_l_YFdd PHPJYV`^\YJMFQJNcSRSNM M GG GG

hJJ[l[Z HckPb[_^lYFdd PHPJYV`m\YJNcSRSNM M GG GG

hJJ[^[l HckPb[_l_YFdd PHPJYV`^\YJMFQJNcSRSNM M GG GG

hJJ[^[Z HckPb[_^lYFdd PHPJYV`m\YJNcSRSNM M GG GG

hJJ[^[\ HckPb[_l_YFdd PHPJYV`^\YJMFQJNcSRSNM M GG GG

hJJ[m[_ TM_MG]r[mUqk] PHPJ_MG]r[mUJPWMcSYGJTOHPSVGRJpRUYGVI M GY Gp

hJJ[m[l HckPb[_lrYFdd PHPJMiQ]mX[Zkr[RJMSRSVWXSb M GG GO

hJJ[m[m HckPb[_^lYFdd PHPJYV`m\YJNcSRSNM M GG GG

hJJ[Z[] HckPb[_^_YFdd PHPJYi_m_\QbJNcSRSNM M GO GX

hJJ[Z[_ HckPb[_lZYFdd PHPJ_MI_`^lJPWMcSYG M GO GX

hJJ[Z[l HckPb[_l_YFdd PHPJYV`^\YJMFQJNcSRSNM M GG GG

hJJ[Z[^ HckPb[_l_YFdd PHPJYV`^\YJMFQJNcSRSNM M GG GG

hJJ[Z[m HckPb[]r_YFdd PHPJIMV_m[[JMGFMiXg M GY GV

hJJ[Z[Z HckPb[_l_YFdd PHPJYV`^\YJMFQJNcSRSNM M GG GG

hJJ[Z[\ HckPb[_l_YFdd PHPJYV`^\YJMFQJNcSRSNM M GG GG

hJJ[Z[` HckPb[_^lYFdd PHPJYV`m\YJNcSRSNM M GG GG

hJJ[Z[r HckPb[_l_YFdd PHPJYV`^\YJMFQJNcSRSNM M GG GG

hJJ[Z]] HckPb[_^lYFdd PHPJYV`m\YJNcSRSNM M GG GG

hJJ[Z]_ HckPbG[[_jndd PHPJ_MI_``_JFWMJPWMcSYG M GQ GI

hJJ[Z]l HckPb[_^^YFdd PHPJ_MI_`lrJPcWMSYG M GV Gp

hJJ[Z]^ HckPb[_l_YFdd PHPJYV`^\YJMFQJNcSRSNM M GG GG

DHNMJWABDJWSBDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD

HANEJBLDRNANEXDSOIALKDYEFZD[\]^_`\a\bZDcZ\adDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD

t

t

t

ABCDEFG HIAJK LBKMANHJNOE P KEDMOLB BQDMOLB
hJJ[\[] HckPb[_^mYFdd PHPJ_MI_m^lJPWMcSYG M GV Gg

hJJ[\[_ HckPb[_^mYFdd PHPJ_MI_m^lJPWMcSYG M GV Gg

hJJ[\[l HckPb[_^mYFdd PHPJ_MI_m^lJPWMcSYG M GV Gg

hJJ[\[^ HckPb[_^lYFdd PHPJYV`m\YJNcSRSNM M GG GG

hJJ[\[m HckPb[_l_YFdd PHPJYV`^\YJMFQJNcSRSNM M GG GG

hJJ[\[Z HckPb[_l[YFdd PHPJYVmm\VJNcSRSNM M GG GG

hJJ[\[\ HckMb[[[lYFdd PHSGVJYP]l^jkZ[[JNcSRSNM M GG GO

hJJ[\[` HckPb[_l_YFdd PHPJYV`^\YJMFQJNcSRSNM M GG GG

hJJ[\[r HckPb[_l_YFdd PHPJYV`^\YJMFQJNcSRSNM M GG GG

hJJ[\][ HckPb[_l_YFdd PHPJYV`^\YJMFQJNcSRSNM M GG GG

hJJ[\]_ HckPb[_^lYFdd PHPJYV`m\YJNcSRSNM M GG GG

hJJ[\]l HckPb[_^lYFdd PHPJYV`m\YJNcSRSNM M GG GG

hJJ[\]^ HckPb[_l_YFdd PHPJYV`^\YJMFQJNcSRSNM M GG GG

hJJ[\_[ HckPb[_l_YFdd PHPJYV`^\YJMFQJNcSRSNM M GG GG

hJJ[\_] HckPb[_^lYFdd PHPJYV`m\YJNcSRSNM M GG GG

hJJ[\_l HckPb[_l_YFdd PHPJYV`^\YJMFQJNcSRSNM M GG GG

hJJ[\_^ HckPb[_l_YFdd PHPJYV`^\YJMFQJNcSRSNM M GG GG

hJJ[\r\ HckPbG[[ljndd PHPJ_MI__l_JFWMJPWMcSYG M GV Gc

hJJ[r[] HckPb[_l_YFdd PHPJYV`^\YJMFQJNcSRSNM M GG GG

hJJ[r[_ HckPb[_l_YFdd PHPJYV`^\YJMFQJNcSRSNM M GG GG

hJJ][[_ HckPb[_l_YFdd PHPJYV`^\YJMFQJNcSRSNM M GG GG

hJJ][[l HckPb[_l_YFdd PHPJYV`^\YJMFQJNcSRSNM M GG GG

hJJ][[^ HckPb[_l_YFdd PHPJYV`^\YJMFQJNcSRSNM M GG GG

LNOLBK
QJJ[_[^ HckOb[^[rYFdd dOXOHJQSWQOJYdb\rVmTZ M GG GG

QJJ[_[m HckOb[^[rYFdd dOXOHJQSWQOJYdb\rVmTZ M GG GG

QJJ[l[_ HckOb[m^rYFdd dOXOHJQSWQOJPdFV\TmJPpIJMFQ M GG GG

QJJ[l[l HckOb[m^rYFdd dOXOHJQSWQOJPdFV\TmJPpIJMFQ M GG GG

QJJ[l[^ HckOb[m^rYFdd dOXOHJQSWQOJPdFV\TmJPpIJMFQ M GG GG

QJJ[l[m HckOb[m^rYFdd dOXOHJQSWQOJPdFV\TmJPpIJMFQ M GG GG

QJJ[l[Z HckQb[[^mYFdd QSWQOJ]X^]^` M GG GG

QJJ[l[r HckOb[^_lYFdd dOXOHJQSWQOJYdb\rV__T M GG GY

QJJ[^[l HckOb[m^rYFdd dOXOHJQSWQOJPdFV\TmJPpIJMFQ M GG GG

QJJ[^[^ HckOb[m^rYFdd dOXOHJQSWQOJPdFV\TmJPpIJMFQ M GG GG

QJJ[^[m HckOb[m^rYFdd dOXOHJQSWQOJPdFV\TmJPpIJMFQ M GG GG

QJJ[^[Z HckOb[m^lYFdd dOXOHJQSWQOJPdFV^TlJPpIJMFQ M GG GG

QJJ[^[\ HckOb[m^rYFdd dOXOHJQSWQOJPdFV\TmJPpIJMFQ M GG GG

QJJ[^[` HckOb[m^rYFdd dOXOHJQSWQOJPdFV\TmJPpIJMFQ M GG GG

QJJ[^[r HckOb[m^rYFdd dOXOHJQSWQOJPdFV\TmJPpIJMFQ M GG GG

QJJ[^][ HckOb[m^rYFdd dOXOHJQSWQOJPdFV\TmJPpIJMFQ M GG GG

QJJ[^]] HckOb[m^ZYFdd dOXOHJQSWQOJPdFVmTZJPpIJMFQ M GG GG

QJJ[^_[ HckOb[m^ZYFdd dOXOHJQSWQOJPdFVmTZJPpIJMFQ M GG GG

QJJ[^_] HckOb[m^^YFdd dOXOHJQSWQOJPdFV^T\JPpIJMFQ M GG GG

QJJ[^__ HckOb[mmZYFdd dOXOHJQSWQWJPdFV]mJPpIJMFQ M GG GG

QJJ[^l] HckOb[mm^YFdd dOXOHJQSWQOJPdFV]_JPpIJMFQ M GG GG

QJJ[^l_ HckOb[mm^YFdd dOXOHJQSWQOJPdFV]_JPpIJMFQ M GG GG

QJJ[^ll HckOb[mm^YFdd dOXOHJQSWQOJPdFV]_JPpIJMFQ M GG GG

QJJ[^l^ HckOb[mm^YFdd dOXOHJQSWQOJPdFV]_JPpIJMFQ M GG GG

QJJ[^l\ HckOb[mm^YFdd dOXOHJQSWQOJPdFV]_JPpIJMFQ M GG GG

QJJ[^l` HckOb[mm^YFdd dOXOHJQSWQOJPdFV]_JPpIJMFQ M GG GG

QJJ[m[\ HckOb[mZ_YFdd dOXOHJQSWQOJPdFV_\JPpIJMFQ M GG GG

QJJ[m[` HckQb[[^mYFdd QSWQOJ]X^]^` M GG GG

QJJ[m][ HckQb[Zl]YFdd QSWQOJ]X^rlmJgeMOFSVWXQiVPWH M GG GG

QJJ[m]] HckQb[mm]YFdd QSWQOJRR^]^`JPpIJMFQ M GG GG

QJJ[m]_ HckOb[mZ^YFdd dOXOHJQSWQOJPdFVllJPpIJMFQ M GG GG

QJJ[Z[^ HckQb[mm]YFdd QSWQOJRR^]^`JPpIJMFQ M GG GG

QJJ[Z[m HckQbG[]]jndd QSWQOJMYlZ[JgOXOHGR M GG GV

QJJ[Z[Z HckQb[[^mYFdd QSWQOJ]X^]^` M GG GG

QJJ[Z[\ HckQb[Zl^YFdd QSWQOJHgN[_k]ZOJgeMOFSVWXQiVPWH M GG GY

QJJ[Z[` HckQb[[^mYFdd QSWQOJ]X^]^` M GG GG

QJJ[Z[r HckQb[m]`YFdd QSWQOJ]Xm`]rJgeSXMPHiFOXPM M GG GY

QJJ[Z][ HckQb[mr[YFdd QSWQOJFYH]][[HRJFWPWHWRG M GQ GO

QJJ[Z]] HckQb[Zl_YFdd QSWQOJ]X^rlZJgeMOFSVWXQiVPWH M GG GG

QJJ[Z]_ HckQb[Zl]YFdd QSWQOJ]X^rlmJgeMOFSVWXQiVPWH M GG GG

QJJ[Z]l HckQb[Zl]YFdd QSWQOJ]X^rlmJgeMOFSVWXQiVPWH M GG GG

QJJ[Z]m HckOb[mZ[YFdd dOXOHJQSWQOJPdFV__JPpIJMFQ M GG GG

QJJ[Z]Z HckQb[mm]YFdd QSWQOJRR^]^`JPpIJMFQ M GG GG

QJJ[Z]\ HckQb[[^mYFdd QSWQOJ]X^]^` M GG GG

QJJ[Z]` HckQb[[^mYFdd QSWQOJ]X^]^` M GG GG

QJJ[Z]r HckQb[[^mYFdd QSWQOJ]X^]^` M GG GG

QJJ[Z_[ HckOb[^_]YFdd dOXOHJQSWQOJYdb\rV]`T M GG GG

QJJ[Z__ HckOb[mm^YFdd dOXOHJQSWQOJPdFV]_JPpIJMFQ M GG GG

QJJ[Z_l HckOb[m^^YFdd dOXOHJQSWQOJPdFV^T\JPpIJMFQ M GG GG

QJJ[Z_^ HckQb[mm]YFdd QSWQOJRR^]^`JPpIJMFQ M GG GG

QJJ[Z_m HckQb[mm]YFdd QSWQOJRR^]^`JPpIJMFQ M GG GG

QJJ[Zl] HckQb[mm]YFdd QSWQOJRR^]^`JPpIJMFQ M GG GG

  PARTS LISTING
 REPLACEMENT PARTS

Replacement parts which have special safety characteristics are identified in
this manual. Electrical components having such features are identified by
!  in the Replacement Parts Listing.

The use of a substitute replacement part which does not have the same
safety characteristics as the factory recommended is not permitted.
Replacement parts not shown in this service manual may create shock fire,
or other hazards.

HOW TO ORDER REPLACEMENT PARTS
To have your order completed promptly and correctly please supply the fol-
lowing information.

1. MODEL NUMBER 2. REF. NO.
3. PART NO. 4. DESCRIPTION
5. CODE 6. QUANTITY
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QJJ[Zll HckQb[mm]YFdd QSWQOJRR^]^`JPpIJMFQ M GG GG

QJJ[ZlZ HckQb[mm]YFdd QSWQOJRR^]^`JPpIJMFQ M GG GG

QJJ[Zl\ HckQb[[^mYFdd QSWQOJ]X^]^` M GG GG

QJJ[Z^] HckQb[mm]YFdd QSWQOJRR^]^`JPpIJMFQ M GG GG

QJJ[Z^_ HckOb[mZ`YFdd dOXOHJQSWQOJPdFV^\JPpIJMFQ M GG GG

QJJ[Z^^ HckQb[mm]YFdd QSWQOJRR^]^`JPpIJMFQ M GG GG

QJJ[\[] HckQb[Z^]YFdd QSWQOJgNN_[nJgM M GG GG

QJJ[\[_ HckQb[Z^]YFdd QSWQOJgNN_[nJgM M GG GG

QJJ[\[l HckQb[Z^]YFdd QSWQOJgNN_[nJgM M GG GG

QJJ[\[^ HckQb[Z^]YFdd QSWQOJgNN_[nJgM M GG GG

QJJ[\[\ HckQb[mm]YFdd QSWQOJRR^]^`JPpIJMFQ M GG GG

QJJ[\[` HckOb[mZ]YFdd dOXOHJQSWQOJPdFV_^JPpIJMFQ M GG GG

QJJ[\]] HckQb[[^mYFdd QSWQOJ]X^]^` M GG GG

QJJ[\]_ HckQb[Z]`YFdd QSWQOJYUT_`kZ[[JTSMcGUJNHOpWHJ]\emFF M GG GO

QJJ[\]l HckQb[mm]YFdd QSWQOJRR^]^`JPpIJMFQ M GG GG

QJJ[\]^ HckOb[m^`YFdd dOXOHJQSWQOJPdFVZT`JPpIJMFQ M GG GG

QJJ[\]m HckQb[mm]YFdd QSWQOJRR^]^`JPpIJMFQ M GG GG

QJJ[\]Z HckOb[m`^YFdd dOXOHJQSWQOJPdFYZT_JPpIJMFQJ_f M GG GG

QJJ[\]\ HckQb[[^mYFdd QSWQOJ]X^]^` M GG GG

QJJ[\]` HckQb[[^mYFdd QSWQOJ]X^]^` M GG GG

QJJ[\]r HckQb[Z_]YFdd QSWQOJYUT_\s][[JTSMcGU M GG GV

QJJ[\_[ HckQb[Z^lYFdd QSWQOJMp_ZJGVNG M GG GV

QJJ[\_] HckQb[Z^lYFdd QSWQOJMp_ZJGVNG M GG GV

QJJ[\__ HckQb[Z[mYFdd QSWQOJFYHl^[HRJFWPWHWRG M GG GO

QJJ[\_l HckOb[mm[YFdd dOXOHJQSWQOJPdFV`T_JPpIJMFQ M GG GG

QJJ[\_m HckOb[mZ]YFdd dOXOHJQSWQOJPdFV_^JPpIJMFQ M GG GG

QJJ[\_\ HckQb[Z_]YFdd QSWQOJYUT_\s][[JTSMcGU M GG GV

QJJ[\_` HckQb[[^mYFdd QSWQOJ]X^]^` M GG GG

QJJ[\_r HckQb[m\rYFdd QSWQOJ]X^rl\JGVNG M GG GY

QJJ[\l[ HckOb[m`^YFdd dOXOHJQSWQOJPdFYZT_JPpIJMFQJ_f M GG GG

QJJ[\l] HckQb[mm]YFdd QSWQOJRR^]^`JPpIJMFQ M GG GG

QJJ[\l_ HckQb[mm]YFdd QSWQOJRR^]^`JPpIJMFQ M GG GG

QJJ[\ll HckOb[m`^YFdd dOXOHJQSWQOJPdFYZT_JPpIJMFQJ_f M GG GG

QJJ[\l^ HckOb[^_^YFdd dOXOHJQSWQOJYdb\rV_^T M GG GG

QJJ[\lm HckOb[^_^YFdd dOXOHJQSWQOJYdb\rV_^T M GG GG

QJJ[\lZ HckQb[m\rYFdd QSWQOJ]X^rl\JGVNG M GG GY

QJJ[\l\ HckQb[[^mYFdd QSWQOJ]X^]^` M GG GG

QJJ[\^[ HckQb[m\\YFdd QSWQOJ]X^rlmJGVNG M GY GO

QJJ[\^] HckOb[m^lYFdd dOXOHJQSWQOJPdFV^TlJPpIJMFQ M GG GG

QJJ[\^l HckOb[mZ]YFdd dOXOHJQSWQOJPdFV_^JPpIJMFQ M GG GG

QJJ[\^m HckQb[Z^lYFdd QSWQOJMp_ZJGVNG M GG GV

QJJ[\^Z HckQb[[^mYFdd QSWQOJ]X^]^` M GG GG

QJJ[\^\ HckOb[m^^YFdd dOXOHJQSWQOJPdFV^T\JPpIJMFQ M GG GG

QJJ[\^` HckOb[ml\YFdd dOXOHJQSWQOJPdFV_T^JPpIJMFQ M GG GG

QJJ[\m[ HckOb[mm_YFdd dOXOHJQSWQOJPdFV][JPpIJMFQ M GG GG

QJJ[\m_ HckMb[[[^YFdd QSGVJYH][[s[lJNcSRSNM M GG GV

QJJ[\ml HckQb[Z^lYFdd QSWQOJMp_ZJGVNG M GG GV

QJJ[\r` HckQb[Z_]YFdd QSWQOJYUT_\s][[JTSMcGU M GG GV

QJJ[r[] HckQb[mm]YFdd QSWQOJRR^]^`JPpIJMFQ M GG GG

QJJ[r[_ HckOb[mm^YFdd dOXOHJQSWQOJPdFV]_JPpIJMFQ M GG GG

QJJ[r[l HckOb[^_]YFdd dOXOHJQSWQOJYdb\rV]`T M GG GG

QJJ][[] HckNb[][mYFdd ROQJMNYk_mFTjJHWcF M GV GV

QJJ][[_ HckNb[][mYFdd ROQJMNYk_mFTjJHWcF M GV GV

QJJ][]\ HckOb[^`[YFdd dOXOHJQSWQOJYdb\rJYmT]J_f M GG GG

QJJ][]` HckQb[mm]YFdd QSWQOJRR^]^`JPpIJMFQ M GG GG

QJJ][]r HckOb[m^^YFdd dOXOHJQSWQOJPdFV^T\JPpIJMFQ M GG GG

QJJ][_[ HckOb[m^^YFdd dOXOHJQSWQOJPdFV^T\JPpIJMFQ M GG GG

QJJ][_] HckQb[mm]YFdd QSWQOJRR^]^`JPpIJMFQ M GG GG

HIMeIXBLDMNAMWNJK
bJJ[_[] HVHMY[_[]YFdd VHUMPGRJ^JFcd M GI GF

bJJ[l[] HVHMY[_[lYFdd VHUMPGRJ]`u^l_JFcd M GQ Gg

NWH\[] HFNPN[[[]YFdd NPVJYmr_m[kV][`[kY\[ M GG GQ

MONfK
RJJ[_[_ TNkQp]_[I[[[[ NOGIJJVWSRJJ]_icJ][f M GG GG

RJJ[_[l TNkVpZH`I[[[[ NOGIJJVWSRJZe`icJ][f M GG GG

RJJ[l[] TNkQp][[I[[[[ NOGIJJVWSRJJ][icJ][f M GG GG

RJJ[l[_ TNkQplHlI[[[[ NOGIJJVWSRJlulicJ][f M GY GY

RJJ[l]m TNkVplHlI[[[[ NOGIJJVWSRJlelicJ][f M GY GY

RJJ[l]Z TNkVplHlI[[[[ NOGIJJVWSRJlelicJ][f M GY GY

RJJ[l]` TNkVp__[I[[[[ NOGIJJVWSRJJ__icJ][f M GG GG

RJJ[l]r TNkVp__[I[[[[ NOGIJJVWSRJJ__icJ][f M GG GG

RJJ[lm[ TNkVplHlI[[[[ NOGIJJVWSRJlelicJ][f M GY GY

RJJ[lm] TNkVplHlI[[[[ NOGIJJVWSRJlelicJ][f M GY GY

RJJ[lm_ HVSRN[]rmVOdd VWSRJRcR[`PYZ`[IJPGSUWJUiQOX M GG GY

RJJ[lml HVSRN[]rmVOdd VWSRJRcR[`PYZ`[IJPGSUWJUiQOX M GG GY

ABCDEFG HIAJK LBKMANHJNOE P KEDMOLB BQDMOLB
RJJ[m[] HVSRN[_\]YFdd VWSRJYVk^[[sIJQSOFOX M GQ Gg

RJJ[Z[] TNkVplHlI[[[[ NOGIJJVWSRJlelicJ][f M GY GY

RJJ[Z[_ TNkVplHlI[[[[ NOGIJJVWSRJlelicJ][f M GY GY

RJJ[Z[m HVSRdG[]Zjndd RSXeJVWSRJl]_`J]l`JmZ]me_JNcSRSNMJgG_[[ M GV Gg

RJJ[Z[Z TNkQplHlI[[[[ NOGIJJVWSRJlulicJ][f M GY GY

RJJ[Z[r HVSRNG[m_jndd VWSRJRcR[`PY]HmFJPGSUWJUiQOX M GG GY

RJJ[\[] HVSRp[][`YFdd VWSRJ^\_`lre[[JPcWFMWX M Gp GR

RJJ[\[_ TNkVplHlI[[[[ NOGIJJVWSRJlelicJ][f M GY GY

RJJ[\[m HVSRN[]\\VOdd VWSRJRcR[`PYll[IJPGSUWJUiQOX M GG GY

MBAIUNMDCNfJBAK
MpJ[_[] HpSRV[_\^YFdd MGjJpSRPOHJJg]r`^JMSOFOXM M Gp GI

MpJ[_[_ HpSRV[_`ZYFdd pSRPOHJIrlmZFJMSOFOXM M GV Gg

JAIEKCOAUBAK
PJJ[Z[] HPHXp_[`\YFdd pYPJQSOFOXJVcGMMSMJgGk_[[ M Gh YY

PJJ[\[] HPHXd[mr]YFdd VcWNNOHJVcGMMSMJgGk][[JQSOFOX M GO GN

PJJ[\[_ HPHXd[m`ZYFdd YWWMPJSXQiVPWHJNpVJcHJZH^J]m[_[k[[ M GQ GF

MIHIMNJOAK
VJJ[_[] HVkpdr^\^YFXn NWRJpSRFJVJJ^\[XpJmfJJZlT M GY GQ

VJJ[_[_ TVIUVU]Op][^d MJVcSNJPGNOJVGNJ[e]ips_mT M GG GG

VJJ[_[l TVIUVU]cp__ld MVJVGNGVSPWHJ[e[__ipJm[TJPGNOQ M GG GG

VJJ[_[^ TVOG[G]Vj][\F OROVJVJJ][[ipJ_[fJJ]ZT M GG GG

VJJ[_[m HVkpdr__^YFXn NWRJpSRFJVJJ__[XpJmfJJZlT M GG GV

VJJ[_[Z TVIUVU]cp][ld VcSNJVGNJ[e[]ipsm[T M GG GG

VJJ[_[\ TVIUVU]cY]m_I gHFlrYJ]m_IJm[Jv]Z[`wMFQJVGNGVSPWH M GG GG

VJJ[_][ THMkVU]np[[[n MeJVcSNJHOMeJ[kWcFJPGNOQ M GG GG

VJJ[_]] TVIUVU]cp][ld VcSNJVGNJ[e[]ipsm[T M GG GG

VJJ[_]_ TVOG[G]Gj^\\F OeVGNGVSPWHJ^\[ipJ][TJZelx]] M GG GG

VJJ[_]l TVVVVU]cc_\[n MeJVcSNJVGNJ_\Npsm[TJvPGNOQw M GG GG

VJJ[_]^ TVVVVU]cc__]n MeJVcSNJVGNJ__[Npsm[TJPGNOQ M GG GG

VJJ[_]m TVOG[G]cj][mF OROVJVJJJJ]ipJ_[fJJm[T M GG GG

VJJ[_]` TVIUVU]cp][ld VcSNJVGNJ[e[]ipsm[T M GG GG

VJJ[_]r TVIUVU]cYlr]I MeJVcSNJVGNJlr[Npsm[TJPGNOQ M GG GG

VJJ[__] HVkpdrll^YFXn NWRJpSRFJVJJll[XpJmfJJZlT M GG GV

VJJ[___ TVOGgG[nj][\F OROVJVJJ][[ipJ_[fJZulT M GG GG

VJJ[l[] TVOG[G]cj][ZF OROVJVJJJ][ipJ_[fJJm[T M GG GG

VJJ[l[_ TVOG[G]cj][ZF OROVJVJJJ][ipJ_[fJJm[T M GG GG

VJJ[l[l TVOG[G]Vj][ZF OROVJVJJJ][ipJ_[fJ]ZT M GG GG

VJJ[l[^ TVOG[G]Vj][ZF OROVJVJJJ][ipJ_[fJ]ZT M GG GG

VJJ[l[m TVIUVU]cY][_I MeJVcSNJVGNJ[e[[]ipsm[T M GG GG

VJJ[l[Z TVIUVU]cY][_I MeJVcSNJVGNJ[e[[]ipsm[T M GG GG

VJJ[l[\ TVIUVU]Op][^d MJVcSNJPGNOJVGNJ[e]ips_mT M GG GG

VJJ[l[` TVOG[G]cjllmF OROVJVJlulipJ_[fJm[T M GG GG

VJJ[l[r TVOG[G]Gjll\F OROVJVJJll[ipJ_[fJJ][T M GG GG

VJJ[l][ TVIUVU]Op][^d MJVcSNJPGNOJVGNJ[e]ips_mT M GG GG

VJJ[l]] TVOG[G]Vj][ZF OROVJVJJJ][ipJ_[fJ]ZT M GG GG

VJJ[l]_ TVOG[G]Vj][ZF OROVJVJJJ][ipJ_[fJ]ZT M GG GG

VJJ[l]l TVIUVU]cp^\ld MeJVcSNJVGNJ[e[^\ipsm[T M GG GG

VJJ[l]Z HVkpdrll^YFXn NWRJpSRFJVJJll[XpJmfJJZlT M GG GV

VJJ[l]\ HVkpdrll^YFXn NWRJpSRFJVJJll[XpJmfJJZlT M GG GV

VJJ[l]` HVkpdrll^YFXn NWRJpSRFJVJJll[XpJmfJJZlT M GG GV

VJJ[l]r HVkpdrll^YFXn NWRJpSRFJVJJll[XpJmfJJZlT M GG GV

VJJ[l_[ TVOG[G]Vj][ZF OROVJVJJJ][ipJ_[fJ]ZT M GG GG

VJJ[l_] TVIUVU]Op][^d MJVcSNJPGNOJVGNJ[e]ips_mT M GG GG

VJJ[l__ TVIUVU]Op][^d MJVcSNJPGNOJVGNJ[e]ips_mT M GG GG

VJJ[l_l TVVVVU]cc^\[n MeJVcSNJVGNJ^\Npsm[TJvPGNOQw M GG GG

VJJ[l_^ TVVVVU]cc^\[n MeJVcSNJVGNJ^\Npsm[TJvPGNOQw M GG GG

VJJ[l_m TVVVVU]cc^\[n MeJVcSNJVGNJ^\Npsm[TJvPGNOQw M GG GG

VJJ[l_Z TVVVVU]ccmH[V MeJVGNGVSPWHJPGNOQ M GG GG

VJJ[l_\ TVVVVU]ccmH[V MeJVGNGVSPWHJPGNOQ M GG GG

VJJ[l_` TVIUVU]Op][^d MJVcSNJPGNOJVGNJ[e]ips_mT M GG GG

VJJ[l_r TVIUVU]Op][^d MJVcSNJPGNOJVGNJ[e]ips_mT M GG GG

VJJ[ll[ TVOG[G]Gjll\F OROVJVJJll[ipJ_[fJJ][T M GG GG

VJJ[ll\ TVVVVU]OcZ`]n gHFlrVIJZ`]nJ_mJv]Z[`wMFQJVGNGVSPWH M GG GG

VJJ[ll` TVIUVU]cY][_I MeJVcSNJVGNJ[e[[]ipsm[T M GG GG

VJJ[l^[ TVVVVU]OcZ`]n gHFlrVIJZ`]nJ_mJv]Z[`wMFQJVGNGVSPWH M GG GG

VJJ[l^] TVIUVU]cY][_I MeJVcSNJVGNJ[e[[]ipsm[T M GG GG

VJJ[l^l TVVVVU]OcZ`]n gHFlrVIJZ`]nJ_mJv]Z[`wMFQJVGNGVSPWH M GG GG

VJJ[l^^ TVVVVU]OcZ`]n gHFlrVIJZ`]nJ_mJv]Z[`wMFQJVGNGVSPWH M GG GG

VJJ[l^\ TVIUVU]cY___I MJVcSNJVGNGVSPWHJ[e[[__ipsm[TJPGNOQ M GG GG

VJJ[l^` TVIUVU]cY___I MJVcSNJVGNGVSPWHJ[e[[__ipsm[TJPGNOQ M GG GG

VJJ[lm[ TVIUVU]Op][^d MJVcSNJPGNOJVGNJ[e]ips_mT M GG GG

VJJ[lm] TVOG[G]Oj__\F OROVJVJJ__[ipJ_[fJJ_mT M GG GG

VJJ[lm_ HVkpdr][^YFXn NWRJpSRFJVJJ][[XpJmfJJZlT M GG GY

VJJ[lml TVIUVU]Op][^d MJVcSNJPGNOJVGNJ[e]ips_mT M GG GG

t

t

t
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ABCDEFG HIAJK LBKMANHJNOE P KEDMOLB BQDMOLB
VJJ[lm^ TVVVVU]cc][]n MeJVcSNJVGNJ][[Npsm[TJPGNOQ M GG GG

VJJ[lmZ HVkpdrll^YFXn NWRJpSRFJVJJll[XpJmfJJZlT M GG GV

VJJ[lm\ TVIUVU]cY][_I MeJVcSNJVGNJ[e[[]ipsm[T M GG GG

VJJ[lm` TVIUVU]Op][^d MJVcSNJPGNOJVGNJ[e]ips_mT M GG GG

VJJ[lmr TVIUVU]cY^\_I MeVcSNJVGNJ^\[[Npsm[TJP M GG GG

VJJ[lZ[ TVIUVU]cYmZ]I MeJVGNGVSPWHJmZ[Npsm[T M GG GG

VJJ[lZ] HVkpdr^\^YFXn NWRJpSRFJVJJ^\[XpJmfJJZlT M GY GQ

VJJ[lZ_ TVOG[G]cj^\^F OROVJVJ[u^\ipJ_[fJm[T M GG GG

VJJ[lZl TVOG[G]Oj__\F OROVJVJJ__[ipJ_[fJJ_mT M GG GG

VJJ[lZ^ TVIUVU]Op][^d MJVcSNJPGNOJVGNJ[e]ips_mT M GG GG

VJJ[lZm TVOG[G]Oj__\F OROVJVJJ__[ipJ_[fJJ_mT M GG GG

VJJ[lZZ TVIUVU]Op][^d MJVcSNJPGNOJVGNJ[e]ips_mT M GG GG

VJJ[lZ\ TVIUVU]Op][^d MJVcSNJPGNOJVGNJ[e]ips_mT M GG GG

VJJ[lZ` TVIUVU]Op][^d MJVcSNJPGNOJVGNJ[e]ips_mT M GG GG

VJJ[lZr TVVVVU]cc][]n MeJVcSNJVGNJ][[Npsm[TJPGNOQ M GG GG

VJJ[l\[ HVkpdrll^YFXn NWRJpSRFJVJJll[XpJmfJJZlT M GG GV

VJJ[l\] TVIUVU]cY][_I MeJVcSNJVGNJ[e[[]ipsm[T M GG GG

VJJ[l\_ TVOG[G]cj^\^F OROVJVJ[u^\ipJ_[fJm[T M GG GG

VJJ[l\l TVIUVU]Op][^d MJVcSNJPGNOJVGNJ[e]ips_mT M GG GG

VJJ[l\^ TVIUVU]cY^\_I MeVcSNJVGNJ^\[[Npsm[TJP M GG GG

VJJ[l\m TVIUVU]cYmZ]I MeJVGNGVSPWHJmZ[Npsm[T M GG GG

VJJ[l\Z HVkpdr^\^YFXn NWRJpSRFJVJJ^\[XpJmfJJZlT M GY GQ

VJJ[l\\ TVOG[G]cj][mF OROVJVJJJJ]ipJ_[fJJm[T M GG GG

VJJ[l\` TVOG[G]Oj__\F OROVJVJJ__[ipJ_[fJJ_mT M GG GG

VJJ[l\r TVIUVU]Op][^d MJVcSNJPGNOJVGNJ[e]ips_mT M GG GG

VJJ[l`[ TVIUVU]cp][ld VcSNJVGNJ[e[]ipsm[T M GG GG

VJJ[l`] TVIUVU]cp][ld VcSNJVGNJ[e[]ipsm[T M GG GG

VJJ[l`_ TVIUVU]Op][^d MJVcSNJPGNOJVGNJ[e]ips_mT M GG GG

VJJ[l`l TVIUVU]cY][_I MeJVcSNJVGNJ[e[[]ipsm[T M GG GG

VJJ[l`^ TVIUVU]cY][_I MeJVcSNJVGNJ[e[[]ipsm[T M GG GG

VJJ[l`m TVIUVU]Vp__^d MeVeVGNJ[e__ipJ]ZTJPGNOQ M GG GG

VJJ[l`Z TVIUVU]Vp__^d MeVeVGNJ[e__ipJ]ZTJPGNOQ M GG GG

VJJ[l`\ TVIUVU]Op][^d MJVcSNJPGNOJVGNJ[e]ips_mT M GG GG

VJJ[^[l TVIUVU]cp][ld VcSNJVGNJ[e[]ipsm[T M GG GG

VJJ[^]\ TVOG[G]Vj^\ZF OROVJVJJJ^\ipJ_[fJ]ZT M GG GG

VJJ[^__ TVOG[G]Gj__\F OROVJVJJ__[ipJ_[fJ][T M GG GG

VJJ[m[_ TVIUVU]Vp^\^d gHFlrpJ^\^dJ]ZJv]Z[`wMFQJVGNGVSPWH M GG GG

VJJ[m[l TVVVVU]cc][]n MeJVcSNJVGNJ][[Npsm[TJPGNOQ M GG GG

VJJ[m[^ HVkpdr__^YFXn NWRJpSRFJVJJ__[XpJmfJJZlT M GG GV

VJJ[m[m TVIUVU]Op][^d MJVcSNJPGNOJVGNJ[e]ips_mT M GG GG

VJJ[m[Z TVIUVU]Op][^d MJVcSNJPGNOJVGNJ[e]ips_mT M GG GG

VJJ[m[\ TVIUVU]cY^\_I MeVcSNJVGNJ^\[[Npsm[TJP M GG GG

VJJ[m[` TVIUVU]cYmZ]I MeJVGNGVSPWHJmZ[Npsm[T M GG GG

VJJ[m][ TVIUVU]Vpll^d MeJVcSNJVGNeJ[ellips]ZTJPGNOQ M GG GG

VJJ[m]] TVOG[G]cj__mF OROVJVJJ_u_ipJ_[fJm[T M GG GG

VJJ[m_[ TVOG[G]Tj^\\F OROVJVJJ^\[ypJlmT M GG GY

VJJ[m__ TVIUVU]Op][^d MJVcSNJPGNOJVGNJ[e]ips_mT M GG GG

VJJ[m_^ HVkpdrZ`lYFXn NWRJpSRFJVJJJZ`XpJmfJJZlT M GG GY

VJJ[m_m TVIUVU]cp^\ld MeJVcSNJVGNJ[e[^\ipsm[T M GG GG

VJJ[m_Z TVOG[G]Oj][`F OROVJVJ][[[ipJ_[fJJ_mT M GG GV

VJJ[ml^ TVIUVU]cY][_I MeJVcSNJVGNJ[e[[]ipsm[T M GG GG

VJJ[mlm TVOG[G]Tj][`F OROVJVJ][[[ipJ_[fJJlmT M kk kk

VJJ[m^[ TVIUVU]cYll_I ze{|}~J{�~Jll[[~�Jsm[� M GG GG

VJJ[m^] TVVVVU]ccll]n gHFlrVIJll]nJm[Jv]Z[`wMFQJVGNGVSPWH M GG GG

VJJ[Z[] HVkpdG[\Zjndd VNNJ]_XpJ_ITJYl_Z`lkG_]_lnJONVWM M GY GO

VJJ[Z[_ HVkpd[_^_YFdd NNJVJZX`JZl[TJ]m��J____Jl\mJ]^Z`_JYV M GG GV

VJJ[Z[l HVkpdr^\lYFXn NWRJpSRFJVJJJ^\XpJmfJJZlT M GG GV

VJJ[Z[^ TVVVVU]cclr]n gHFlrVIJlr]nJm[Jv]Z[`wMFQJVGNGVSPWH M GG GG

VJJ[Z[m TVIUVU]cY___I MJVcSNJVGNGVSPWHJ[e[[__ipsm[TJPGNOQ M GG GG

VJJ[Z[Z TVIUVU]GY__^I gHFlrYJ__^IJ][Jv]Z[`wMFQJVGNGVSPWH M GG GG

VJJ[Z[\ TVVVVU]cc__[n MeJVcSNJVGNJ__Npsm[TJPGNOQ M GG GG

VJJ[Z[` TVIUPT]cY][^I VOHGFJVJ][[XpJm[TJ_]_mMFQ M GG GG

VJJ[Z[r HVkOd[\_rVOdd OROVJVJ^\[XpJ][TJHiYUVWXJ][Ubg^\[FIV M GG GV

VJJ[Z][ TVIUVU]cY][_I MeJVcSNJVGNJ[e[[]ipsm[T M GG GG

VJJ[Z]_ TVVVVU]OcZ`]n gHFlrVIJZ`]nJ_mJv]Z[`wMFQJVGNGVSPWH M GG GG

VJJ[Z]l HVkpdr^\^YFXn NWRJpSRFJVJJ^\[XpJmfJJZlT M GY GQ

VJJ[Z]\ HVkpd[_^[YFdd VNNJ]`[XpJ^[[TJ]m��JYl_Zm_kG^]`^knJONVWM M GG GV

VJJ[Z]` TVOG[G]Vj__\F OJVGNGVSPWHJ__[ipJ]ZTJZelx]] M GG GY

VJJ[Z]r HVkpd[]r`YFdd NWRJVJ][[XpJ][fJ_m[TJ____lZm^m][^JYV M GG GY

VJJ[Z_[ TVIUNG_cY___I VOHGFJVJ_u_XpJ][fJm[[T M GG GG

VJJ[Z_] TVIUNG_cY___I VOHGFJVJ_u_XpJ][fJm[[T M GG GG

VJJ[Z_^ HVkpd[_^]YFdd VNNJ__[XpJ^[[TJ]m��JYl_Zm_kG^__^knJONVWM M GG GV

VJJ[Z_m TVIUNG_cY][_I VOHGFJVJJJ]XpJ][fJm[[T M GG GG

VJJ[Z_Z TVOG[G]cj][ZF OROVJVJJJ][ipJ_[fJJm[T M GG GG

VJJ[Z_\ TVVMNG_cRmZ[I VOHGFJVJJmZNpJ][fJm[[T M GG GG

VJJ[Z_` HVkpd[_]ZYFdd NWRJVJll[NpJ_ITJ____l\m^^ll]JYV M GG GV

VJJ[Z_r TVIUVU]cpZ`ld gHFlrpJZ`ldJm[Jv]Z[`wMFQJVGNGVSPWH M GG GG

ABCDEFG HIAJK LBKMANHJNOE P KEDMOLB BQDMOLB
VJJ[Zl[ HVkpdr__lYFXn NWRJpSRFJVJJJ__XpJmfJJZlT M GG GY

VJJ[Zl] TVIUVU]cY___I MJVcSNJVGNGVSPWHJ[e[[__ipsm[TJPGNOQ M GG GG

VJJ[Zl_ TVVVVU]cc__[n MeJVcSNJVGNJ__Npsm[TJPGNOQ M GG GG

VJJ[Zl^ TVOG[G_Oj][ZF OROVJVJJJ][ipJ_[fJ_m[T M GG GY

VJJ[Zlm TVVVVU]ccZ`[n MeJVcSNJVGNJZ`Npsm[TJPGNOQ M GG GG

VJJ[ZlZ TVOG[G]Oj][\F OeJVGNGVSPWHJ][[ipJ_mTJZelx]] M GG GG

VJJ[Zl\ TVOG[G]Oj][\F OeJVGNGVSPWHJ][[ipJ_mTJZelx]] M GG GG

VJJ[Zlr TVIUNG_cY][_I VOHGFJVJJJ]XpJ][fJm[[T M GG GG

VJJ[Z^[ HVkOd[\_rVOdd OROVJVJ^\[XpJ][TJHiYUVWXJ][Ubg^\[FIV M GG GV

VJJ[Z^] TVIUVU]Vp^\^d gHFlrpJ^\^dJ]ZJv]Z[`wMFQJVGNGVSPWH M GG GG

VJJ[\[] HVkpd[_]rYFdd VJ^\[XpJ_\mTJb_JY`]]l[kV]^\^kFJMSOFOXM M GG GQ

VJJ[\[_ HVkId[[_rVOdd VOHGFJVJJJ][XpJ`[u_[fJ_m[T M GV GV

VJJ[\[l HVkId[[_rVOdd VOHGFJVJJJ][XpJ`[u_[fJ_m[T M GV GV

VJJ[\[^ HVkId[[_rVOdd VOHGFJVJJJ][XpJ`[u_[fJ_m[T M GV GV

VJJ[\[m HVkpd[_[mYFdd NNJpSRFJVJJ^X\JZl[TJ____Jl\mJ]Z^\_JYV M GG GV

VJJ[\[Z HVkpd\Z`^YFXn NNJpSRFJVJJZ`[XpJmfJJ^[[T M GO Gc

VJJ[\[\ TVOG[G]Oj][\F OeJVGNGVSPWHJ][[ipJ_mTJZelx]] M GG GG

VJJ[\[` TVIUVU]Op][^d MJVcSNJPGNOJVGNJ[e]ips_mT M GG GG

VJJ[\[r TVOG[G]cj][ZF OROVJVJJJ][ipJ_[fJJm[T M GG GG

VJJ[\][ HVkpdr__lYFXn NWRJpSRFJVJJJ__XpJmfJJZlT M GG GY

VJJ[\]_ TVOGgG_Vj][mF OROVJVJJJJ]ipJ_[fJ]Z[T M GG GY

VJJ[\]l HVkOdG[lZjndd OROVJVJJZ`ypJ^m[TJVcOFSkVWXJIFIJ]`xlmum M GQ GR

VJJ[\]^ THMkVU]npZ`]n MeJVcSNJHOMeJZ`[kWcFJPGNOQ M GG GG

VJJ[\]m TVIUVU]cpZ`ld gHFlrpJZ`ldJm[Jv]Z[`wMFQJVGNGVSPWH M GG GG

VJJ[\]Z TVIUVU]Vp^\^d gHFlrpJ^\^dJ]ZJv]Z[`wMFQJVGNGVSPWH M GG GG

VJJ[\]\ HVkpdr][lYFXn NWRJpSRFJVJJJ][XpJmfJJZlT M GG GY

VJJ[\]` TVVVVU]cc^\]n gHFlrVIJ^\]nJm[Jv]Z[`wMFQJVGNGVSPWH M GG GG

VJJ[\]r TVIUVU]Op][^d MJVcSNJPGNOJVGNJ[e]ips_mT M GG GG

VJJ[\_[ TVOG[G]Oj][ZF OROVJVJJJ][ipJ_[fJJ_mT M GG GG

VJJ[\_] HVkpdr][lYFXn NWRJpSRFJVJJJ][XpJmfJJZlT M GG GY

VJJ[\__ TVIUVU]OY_\lI gHFlrYJ_\lIJ_mJv]Z[`wMFQJVGNGVSPWH M GG GG

VJJ[\_l TVVVVU]cc^\]n gHFlrVIJ^\]nJm[Jv]Z[`wMFQJVGNGVSPWH M GG GG

VJJ[\_^ TVIUVU]Op][^d MJVcSNJPGNOJVGNJ[e]ips_mT M GG GG

VJJ[\_m HVkpd[_[mYFdd NNJpSRFJVJJ^X\JZl[TJ____Jl\mJ]Z^\_JYV M GG GV

VJJ[\_Z TVOG[G]Oj__`F OROVJVJ__[[ipJ_[fJJ_mT M GG GQ

VJJ[\_\ TVOG[G]Oj__`F OROVJVJ__[[ipJ_[fJJ_mT M GG GQ

VJJ[\_` HVkOdG[lmjndd OROVJVJ][[ipJ_[[TJRWjJSXNOQGXVO M GY Gp

VJJ[\_r TVOGgG[nj^\\F OROVJVJJ^\[ipJ_[fJZulT M GG GG

VJJ[\l[ TVIUNG_cY_\]I VOHGFJVJ_\[NpJ][fJm[[T M GG GG

VJJ[\l] TVIUVU]Op][^d MJVcSNJPGNOJVGNJ[e]ips_mT M GG GG

VJJ[\l_ TVOG[G]Oj][`F OROVJVJ][[[ipJ_[fJJ_mT M GG GV

VJJ[\ll HVkOd[\mlVOdd OROVJVJ^\[XpJlmTJHiYUVWXJlmUbg^\[FIV M GG GV

VJJ[\l^ TVOG[G]Vj^\ZF OROVJVJJJ^\ipJ_[fJ]ZT M GG GG

VJJ[\lm TVOGgG[nj^\\F OROVJVJJ^\[ipJ_[fJZulT M GG GG

VJJ[\lZ TVIUVU]Op][^d MJVcSNJPGNOJVGNJ[e]ips_mT M GG GG

VJJ[\l\ TVOG[G]Oj][`F OROVJVJ][[[ipJ_[fJJ_mT M GG GV

VJJ[\l` HVkpdr]`^YFXn NWRJpSRFJVJJ]`[XpJmfJJZlT M GG GY

VJJ[\lr TVIUVU]Op][^d MJVcSNJPGNOJVGNJ[e]ips_mT M GG GG

VJJ[\^[ TVVVVU]cc__]n MeJVcSNJVGNJ__[Npsm[TJPGNOQ M GG GG

VJJ[\^] TVIUVU]Vp^\^d gHFlrpJ^\^dJ]ZJv]Z[`wMFQJVGNGVSPWH M GG GG

VJJ[\^_ TVOG[G]cj__ZF OROVJVJJJ__ipJ_[fJJm[T M GG GG

VJJ[\^l TVIUVU]Op][^d MJVcSNJPGNOJVGNJ[e]ips_mT M GG GG

VJJ[\^Z HVkpd[]``YFdd VJY`]]l[kV]ll^kFJll[XpJ_\mTJb_JMSOFOXM M GG GQ

VJJ[\^` TVOG[G]Tj__\F OROVJVJJ__[ipJ_[fJJlmT M GG GG

VJJ[\^r TVIUPT]Vp][md VOHGFJVJJJ]ipJ]ZTJ_]_mMFQ M GG GG

VJJ[\m] TVOG[G]cj][mF OROVJVJJJJ]ipJ_[fJJm[T M GG GG

VJJ[\m_ TVOG[G]Vj][ZF OROVJVJJJ][ipJ_[fJ]ZT M GG GG

VJJ[\ml HVkpd[]r_YFdd VJll[XpJ_\mTJb_J____ll`_[ll^JNcSRSNM M GG GQ

VJJ[\m^ TVVVVU]cc][]n MeJVcSNJVGNJ][[Npsm[TJPGNOQ M GG GG

VJJ[\mm TVIUVU]cY][_I MeJVcSNJVGNJ[e[[]ipsm[T M GG GG

VJJ[\mZ TVIUVU]Op][^d MJVcSNJPGNOJVGNJ[e]ips_mT M GG GG

VJJ[\rZ HVkId[[l]VOdd VOHGFJVJJ][[NpJJ_IT M GG GY

VJJ[\r` HVkId[[lmVOdd VOHGFJVJJ__[NpJJ_IT M GG GV

VJJ[\rr HVkId[][ZgOdd VOHGFJVJQO]^][JOll_FkIb M GY GV

VJJ[r[_ TVOG[G]cj__ZF OROVJVJJJ__ipJ_[fJJm[T M GG GG

VJJ[r[l TVOG[G]Oj^\ZF OROVJVJJJ^\ipJ_[fJJ_mT M GG GG

VJJ[r[^ TVIUPT]Vp][md VOHGFJVJJJ]ipJ]ZTJ_]_mMFQ M GG GG

VJJ[r[m TVIUVU]Vp^\^d gHFlrpJ^\^dJ]ZJv]Z[`wMFQJVGNGVSPWH M GG GG

VJJ][__ TVOG[G]cj][ZF OROVJVJJJ][ipJ_[fJJm[T M GG GG

VJJ][l] TVOGgG[njll\F OROVJVJJll[ipJ_[fJZulT M GG GG

VJJ][^l TVIUVU]cY][_I MeJVcSNJVGNJ[e[[]ipsm[T M GG GG

VJJ][^^ TVIUVU]cY][_I MeJVcSNJVGNJ[e[[]ipsm[T M GG GG

VJJ][^m TVVVVU]cc][]n MeJVcSNJVGNJ][[Npsm[TJPGNOQ M GG GG

VJJ][^Z TVVVVU]cc][]n MeJVcSNJVGNJ][[Npsm[TJPGNOQ M GG GG

VJJ][^r TVIUVU]cY][_I MeJVcSNJVGNJ[e[[]ipsm[T M GG GG

VJJll]l TVIUVU]cY][_I MeJVcSNJVGNJ[e[[]ipsm[T M GG GG

t

t

t

t
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ABKNKJOAK
HJJ[_[_ THQkHG_YO][]n HOMJJ][[JWcFJJmfJJ]s`j M GG GG

HJJ[_[l THQkHG_YO][]n HOMJJ][[JWcFJJmfJJ]s`j M GG GG

HJJ[_[^ THMkVU]np__ln MeVcWNJHOgJ__IkWcFJP M GG GG

HJJ[_[m THMkVU]np__]n MeJVcSNJHOMeJ__[kWcFJPGNOQ M GG GG

HJJ[_[Z THMkVU]npmZ_n MeJVcSNJHOMeJmeZIkWcFJPGNOQ M GG GG

HJJ[_[\ THMkVU]npll]n MJVcSNJHOMJPGNOJll[JWcF M GG GG

HJJ[_]l THQkHG_cQ]`ln HOMJJJ]`IWcFJJmfJJ]s_j M GG GG

HJJ[_]^ THQkHG_cQ]`ln HOMJJJ]`IWcFJJmfJJ]s_j M GG GG

HJJ[_]m THQkHG_cQ`__n HOMJJ`u_IWcFJJmfJJ]s_j M GG GG

HJJ[_]\ THMkVU]np]_ln MJVcSNJHOMeJ]_IkWcFJPGNOQ M GG GG

HJJ[_]r THQkHG_YO][]n HOMJJ][[JWcFJJmfJJ]s`j M GG GG

HJJ[__[ THQkHG_YO][]n HOMJJ][[JWcFJJmfJJ]s`j M GG GG

HJJ[__l THQkHG_cQ][[n HOMJJJ][JWcFJJmfJJ]s_j M GG GG

HJJ[__m THMkVU]np^\ln MeJVcSNJHOMJ^\IkWcFJPGNOQ M GG GG

HJJ[_l[ THMkVU]np__ln MeVcWNJHOgJ__IkWcFJP M GG GG

HJJ[_l] THMkVU]np_\]n MeVcSNJHOMSMeJ_\[WcFJPGNOQ M GG GG

HJJ[_^[ THMkVU]npZ`ln HOMJ[Z[lJJZ`IWcFJmfJ]s][jJMFQ M GG GG

HJJ[l[] THQkHG_YO][]n HOMJJ][[JWcFJJmfJJ]s`j M GG GG

HJJ[l[_ THQkHG_YO][]n HOMJJ][[JWcFJJmfJJ]s`j M GG GG

HJJ[l[l THQkHG_YO][]n HOMJJ][[JWcFJJmfJJ]s`j M GG GG

HJJ[l[^ THQkHG_YO][]n HOMJJ][[JWcFJJmfJJ]s`j M GG GG

HJJ[l[m THMkVU]np][^n MeJVcSNJHOMeJ][[IkWcFJPGNOQ M GG GG

HJJ[l[Z THMkVU]np][^n MeJVcSNJHOMeJ][[IkWcFJPGNOQ M GG GG

HJJ[l[\ THMkVU]np^\_n MeJHOMeJ^e\IJWcFJPGNOQ M GG GG

HJJ[l[` THMkVU]np][]n MeJVcSNJHOMeJ][[kWcFJPGNOQ M GG GG

HJJ[l[r THMkVU]np][]n MeJVcSNJHOMeJ][[kWcFJPGNOQ M GG GG

HJJ[l][ THMkVU]np][^n MeJVcSNJHOMeJ][[IkWcFJPGNOQ M GG GG

HJJ[l]] THMkVU]np][^n MeJVcSNJHOMeJ][[IkWcFJPGNOQ M GG GG

HJJ[l]_ THMkVU]np][^n MeJVcSNJHOMeJ][[IkWcFJPGNOQ M GG GG

HJJ[l]l THMkVU]np][^n MeJVcSNJHOMeJ][[IkWcFJPGNOQ M GG GG

HJJ[l]` THMkVU]np][]n MeJVcSNJHOMeJ][[kWcFJPGNOQ M GG GG

HJJ[l]r THMkVU]np_\]n MeVcSNJHOMSMeJ_\[WcFJPGNOQ M GG GG

HJJ[l_[ THMkVU]np][]n MeJVcSNJHOMeJ][[kWcFJPGNOQ M GG GG

HJJ[l_] THMkVU]np_\]n MeVcSNJHOMSMeJ_\[WcFJPGNOQ M GG GG

HJJ[l__ THMkVU]np][]n MeJVcSNJHOMeJ][[kWcFJPGNOQ M GG GG

HJJ[l_l THMkVU]np][]n MeJVcSNJHOMeJ][[kWcFJPGNOQ M GG GG

HJJ[l_^ THMkVU]np][]n MeJVcSNJHOMeJ][[kWcFJPGNOQ M GG GG

HJJ[l_m THMkVU]np][]n MeJVcSNJHOMeJ][[kWcFJPGNOQ M GG GG

HJJ[l_Z THMkVU]np][^n MeJVcSNJHOMeJ][[IkWcFJPGNOQ M GG GG

HJJ[l_\ THMkVU]np][^n MeJVcSNJHOMeJ][[IkWcFJPGNOQ M GG GG

HJJ[l_` THMkVU]np]m]n MJVcSNJHOMeJ]m[kWcFJPGNOQ M GG GG

HJJ[l_r THMkVU]np]m]n MJVcSNJHOMeJ]m[kWcFJPGNOQ M GG GG

HJJ[ll[ THMkVU]np][[n MJVcSNJHOMSMPWHJ][JWcF M GG GG

HJJ[ll] THMkVU]np_\_n MeJVcSNJHOMeJ_e\IkWcFJPGNOQ M GG GG

HJJ[ll_ THMkVU]np_\_n MeJVcSNJHOMeJ_e\IkWcFJPGNOQ M GG GG

HJJ[lll THMkVU]np][_n MeVcSNJHOMJPGNOJ]IJWcF M GG GG

HJJ[ll^ THMkVU]np][_n MeVcSNJHOMJPGNOJ]IJWcF M GG GG

HJJ[llm THMkVU]np][^n MeJVcSNJHOMeJ][[IkWcFJPGNOQ M GG GG

HJJ[llZ THMkVU]np][^n MeJVcSNJHOMeJ][[IkWcFJPGNOQ M GG GG

HJJ[ll\ THQkHG_YO][[n HOMJJJ][JWcFJJmfJJ]s`j M GG GG

HJJ[lm[ THMkVU]np___n MeJVcSNJHOMeJ_e_IkWcFJPGNOQ M GG GG

HJJ[lm] THMkVU]np_\ln MeJVcSNJHOMeJ_\kWcFJPGNOQ M GG GG

HJJ[lm_ THMkVU]np]_ln MJVcSNJHOMeJ]_IkWcFJPGNOQ M GG GG

HJJ[lml THMkVU]np]m]n MJVcSNJHOMeJ]m[kWcFJPGNOQ M GG GG

HJJ[lmm THQkHG_YO_\ln HOMJJJ_\IWcFJJmfJJ]s`j M GG GG

HJJ[lmZ THMkVU]np][ln MeVeJHOMSMPWHJ][IJWcF M GG GG

HJJ[lm\ THMkVU]np]m]n MJVcSNJHOMeJ]m[kWcFJPGNOQ M GG GG

HJJ[lm` THQkHG_YO][^n HOMJJ][[IWcFJJmfJJ]s`j M GG GG

HJJ[lmr THQkHG_YO][^n HOMJJ][[IWcFJJmfJJ]s`j M GG GG

HJJ[lZ[ THMkVU]np][^n MeJVcSNJHOMeJ][[IkWcFJPGNOQ M GG GG

HJJ[lZ_ THMkVU]np__ln MeVcWNJHOgJ__IkWcFJP M GG GG

HJJ[lZr THMkVU]npll_n MeJVcSNJHOMeJlelIkWcFJPGNOQ M GG GG

HJJ[l\[ THMkVU]npll_n MeJVcSNJHOMeJlelIkWcFJPGNOQ M GG GG

HJJ[l\^ THMkVU]np]mln MJVcSNJHOMeJ]mIkWcFJPGNOQ M GG GG

HJJ[l\m THMkVU]np]mln MJVcSNJHOMeJ]mIkWcFJPGNOQ M GG GG

HJJ[l`[ THMkVU]np]`ln MeJVcSNJHOMeJ]`IkWcFJPGNOQ M GG GG

HJJ[l`_ THMkVU]np]`ln MeJVcSNJHOMeJ]`IkWcFJPGNOQ M GG GG

HJJ[l`^ THMkVU]np__ln MeVcWNJHOgJ__IkWcFJP M GG GG

HJJ[l`m THMkVU]np][mn MeVcSNJPGNOJHOMJ]FJWcF M GG GG

HJJ[l`\ THQkHG_YO][]n HOMJJ][[JWcFJJmfJJ]s`j M GG GG

HJJ[^[Z THMkPh_YQ\m[n WbJHOJJ\mJWcFJmfJ]s`jJMFQ M GG GG

HJJ[^[\ THMkVU]np\m[n MJVcSNJHOMSMPWHJ\mJWcF M GG GG

HJJ[^[` THMkVU]npll_n MeJVcSNJHOMeJlelIkWcFJPGNOQ M GG GG

HJJ[^[r THMkVU]np]`ln MeJVcSNJHOMeJ]`IkWcFJPGNOQ M GG GG

HJJ[^][ THMkVU]npll_n MeJVcSNJHOMeJlelIkWcFJPGNOQ M GG GG

ABCDEFG HIAJK LBKMANHJNOE P KEDMOLB BQDMOLB
HJJ[^]] THMkVU]np]`ln MeJVcSNJHOMeJ]`IkWcFJPGNOQ M GG GG

HJJ[^]l THQkHG_YOZ`[n HOMJJJZ`JWcFJJmfJJ]s`j M GG GG

HJJ[^]^ THQkHG_YO][_n HOMJJJJ]IWcFJJmfJJ]s`j M GG GG

HJJ[^]m THQkHG_YO\m[n HOMJJJ\mJWcFJJmfJJ]s`j M GG GG

HJJ[^]Z THQkHG_YO\m[n HOMJJJ\mJWcFJJmfJJ]s`j M GG GG

HJJ[^]\ THQkHG_YO\m[n HOMJJJ\mJWcFJJmfJJ]s`j M GG GG

HJJ[^]` THMkVU]np\m[n MJVcSNJHOMSMPWHJ\mJWcF M GG GG

HJJ[^]r THMkVU]np\m[n MJVcSNJHOMSMPWHJ\mJWcF M GG GG

HJJ[^_[ THMkVU]np\m[n MJVcSNJHOMSMPWHJ\mJWcF M GG GG

HJJ[^_] THMkVU]np`_[n HOMJ[Z[lJJ`_JWcFJmfJ]s][jJMFQ M GG GG

HJJ[^__ THMkVU]np__]n MeJVcSNJHOMeJ__[kWcFJPGNOQ M GG GG

HJJ[^l\ THMkVU]np__]n MeJVcSNJHOMeJ__[kWcFJPGNOQ M GG GG

HJJ[^l` THMkVU]np^\]n MeJVcSNJHOMeJ^\[kWcFJPGNOQ M GG GG

HJJ[^lr THMkVU]np][]n MeJVcSNJHOMeJ][[kWcFJPGNOQ M GG GG

HJJ[^^[ THMkVU]np][_n MeVcSNJHOMJPGNOJ]IJWcF M GG GG

HJJ[^^] HHkbd[]]_YFdd piMJHOMJJ][HJPGNJmfJ]slj M GG GY

HJJ[^m] THMkVU]np[[[n MeJVcSNJHOMeJ[kWcFJPGNOQ M GG GG

HJJ[^m_ THMkVU]np[[[n MeJVcSNJHOMeJ[kWcFJPGNOQ M GG GG

HJJ[m[] THMkTTlQY]m]n FOPJWbJHOMJ]m[JWcFJJmfJ_j M GG GG

HJJ[m[_ THMkVU]np^\_p MeVcSNJHOMSMPWHJ^e\IJWcFJ]f M GG GG

HJJ[m[l THQkHG_YO][_p HOMJJJJ]IWcFJJ]fJJ]s`j M GG GG

HJJ[m[^ THMkVU]np][_n MeVcSNJHOMJPGNOJ]IJWcF M GG GG

HJJ[m[m THQkHG_YO__]n HOMJJ__[JWcFJJmfJJ]s`j M GG GG

HJJ[m[Z THMkVU]np][_n MeVcSNJHOMJPGNOJ]IJWcF M GG GG

HJJ[m[r THQkHG_YOlrln HOMJJJlrIWcFJJmfJJ]s`j M GG GG

HJJ[m][ THMkVU]np`__n MeJVcSNJHOMeJ`e_IkWcFJPGNOQ M GG GG

HJJ[m]] THMkPh_YQ]m]n WbJHOJ]m[JWcFJmfJ]s`jJMFQ M GG GG

HJJ[m]_ THMkVU]np^\_p MeVcSNJHOMSMPWHJ^e\IJWcFJ]f M GG GG

HJJ[m]l THMkVU]np][^n MeJVcSNJHOMeJ][[IkWcFJPGNOQ M GG GG

HJJ[m]^ THMkVU]np]__n MeJHOMSMPWHJ]e_IJWcF M GG GG

HJJ[m]m THMkVU]np]__n MeJHOMSMPWHJ]e_IJWcF M GG GG

HJJ[m]Z THMkVU]np][_p VcSNJHOMSMPWHJ]fJ]I M GG GG

HJJ[m]` THXkTTlQY]H[n FOPJpSRFJHJJJ]JWcFJJmfJ_j M GG GG

HJJ[m_Z THMkVU]np]_ln MJVcSNJHOMeJ]_IkWcFJPGNOQ M GG GG

HJJ[ml[ HHkbd[_[`YFdd piMJHOMJJ^H\JPGNJmfJ]s_j M GG GG

HJJ[ml] THMkVU]np__mn MeJVcSNJHOMeJ_e_FJWcFJPGNOQ M GG GG

HJJ[ml^ THMkVU]np_\ln MeJVcSNJHOMeJ_\kWcFJPGNOQ M GG GG

HJJ[mlm THMkVU]npZ`_n MeJVcSNJHOMeJZe`JIJWcFJPGNOQ M GG GG

HJJ[mlZ THMkVU]np^\_n MeJHOMeJ^e\IJWcFJPGNOQ M GG GG

HJJ[ml\ THMkVU]np^\_n MeJHOMeJ^e\IJWcFJPGNOQ M GG GG

HJJ[m^^ THMkVU]np][_n MeVcSNJHOMJPGNOJ]IJWcF M GG GG

HJJ[m^m THMkVU]np][^n MeJVcSNJHOMeJ][[IkWcFJPGNOQ M GG GG

HJJ[m^` THMkVU]npZ`_n MeJVcSNJHOMeJZe`JIJWcFJPGNOQ M GG GG

HJJ[m^r THMkVU]np_\ln MeJVcSNJHOMeJ_\kWcFJPGNOQ M GG GG

HJJ[mml HHkbd[][]YFdd piMJHOMJJ]H_JPGNJmfJ]slj M GG GY

HJJ[mm^ THMkVU]np][]n MeJVcSNJHOMeJ][[kWcFJPGNOQ M GG GG

HJJ[mmm HHkbd[_[`YFdd piMJHOMJJ^H\JPGNJmfJ]s_j M GG GG

HJJ[Z[] THMkTTlQYmZ[n FOPJWbJHOMJJmZJWcFJJmfJ_j M GG GG

HJJ[Z[l THXkIPlRY_H_n HOMJFpJ_u_JWcFJljJHXMlpYJXWYRO M GG GQ

HJJ[Z[^ THMkVU]np][_n MeVcSNJHOMJPGNOJ]IJWcF M GG GG

HJJ[Z[m THMkVU]np][_n MeVcSNJHOMJPGNOJ]IJWcF M GG GG

HJJ[Z[\ THMkVU]np___n MeJVcSNJHOMeJ_e_IkWcFJPGNOQ M GG GG

HJJ[Z[` THMkPT]nQ___n _]_mJ_u_IWcFJmfJ]s][jJMFQ M GG GG

HJJ[Z[r THXkRilQY]H[n MOPJFOPJpSRFJJJ]JWcFJmfJ_jJRj M GG GY

HJJ[Z][ THMkVU]npZ`[n MeJHOMeJZ`JWcFJPGNOQ M GG GG

HJJ[Z]] THQkHG_cQ__[n HOMJJJ__JWcFJJmfJJ]s_j M GG GG

HJJ[Z]_ THQkHG_cQ___n HOMJJ_u_IWcFJJmfJJ]s_j M GG GG

HJJ[Z]^ THQkHG_cQ]_ln HOMJJJ]_IWcFJJmfJJ]s_j M GG GG

HJJ[Z]Z THMkVU]np][[n MJVcSNJHOMSMPWHJ][JWcF M GG GG

HJJ[Z]\ HHkbd[_[^YFdd piMJHOMJJ_H_JPGNJmfJ]s_j M GG GY

HJJ[Z_[ THMkPT]nQ^\_n _]_mJ^e\IWcFJmfJ]s][jJMFQ M GG GG

HJJ[Z_] THMkVU]npmZ]n MeJVcSNJHOMJmZ[kWcFJPGNOQ M GG GG

HJJ[Z__ THMkVU]np]m_n MeJVcSNJHOMeJ]emIkWcF M GG GG

HJJ[Z_l THMkVU]np___n MeJVcSNJHOMeJ_e_IkWcFJPGNOQ M GG GG

HJJ[Z_Z THMkVU]np][]n MeJVcSNJHOMeJ][[kWcFJPGNOQ M GG GG

HJJ[Z_\ THQkHG_cQ`_ln HOMJJJ`_IWcFJJmfJJ]s_j M GG GG

HJJ[Z_r THMkVU]np^\^n MeJVcSNJHOMeJ^e\IkWcF M GG GG

HJJ[Zl[ THMkVU]npZ`_n MeJVcSNJHOMeJZe`JIJWcFJPGNOQ M GG GG

HJJ[Zl] THMkVU]npll^n MeJVcSNJHOMeJll[IkWcFJPGNOQ M GG GG

HJJ[Zl_ THMkVU]npZ`]n MeJVcSNJHOMeJZ`[kWcFJPGNOQ M GG GG

HJJ[Zll THMkVU]np][_n MeVcSNJHOMJPGNOJ]IJWcF M GG GG

HJJ[Zl^ THMkVU]np_\ln MeJVcSNJHOMeJ_\kWcFJPGNOQ M GG GG

HJJ[Zlm THMkVU]np][mn MeVcSNJPGNOJHOMJ]FJWcF M GG GG

HJJ[Zl\ THMkVU]np][^n MeJVcSNJHOMeJ][[IkWcFJPGNOQ M GG GG

HJJ[Zl` THMkVU]np][^n MeJVcSNJHOMeJ][[IkWcFJPGNOQ M GG GG

HJJ[Zlr THMkVU]np_\^n MVJHOMSMPWHJ_\[IJZlTJPGNOQ M GG GG

HJJ[Z^[ THQkHG_YO][ln HOMJJJ][IWcFJJmfJJ]s`j M GG GG
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HJJ[Z^] THMkVU]np_\_n MeJVcSNJHOMeJ_e\IkWcFJPGNOQ M GG GG

HJJ[Z^l THMkVU]np`_^n HOMJ[Z[lJ`_[IWcFJmfJ]s][jJMFQ M GG GG

HJJ[Z^^ THMkVU]np]`_n MJVcSNJHOMJ]e`IkWcFJPGNOQ M GG GG

HJJ[Z^m THMkVU]np[[[n MeJVcSNJHOMeJ[kWcFJPGNOQ M GG GG

HJJ[Zm[ HHkbd[_[[YFdd piMJHOMJJ]H[JPGNJmfJ]s_j M GG GY

HJJ[Zm] THQkHG_cQ]__n HOMJJ]e_IWcFJJmfJJ]s_j M GG GG

HJJ[Zm^ THQkHG_YO][]n HOMJJ][[JWcFJJmfJJ]s`j M GG GG

HJJ[Zmm THMkVU]np_\_n MeJVcSNJHOMeJ_e\IkWcFJPGNOQ M GG GG

HJJ[ZmZ THMkVU]np___n MeJVcSNJHOMeJ_e_IkWcFJPGNOQ M GG GG

HJJ[Zm\ HHkbd[_]_YFdd piMJHOMJJ][HJPGNJmfJ]s_j M GG GY

HJJ[Zm` THMkVU]np[[[n MeJVcSNJHOMeJ[kWcFJPGNOQ M GG GG

HJJ[ZZ[ THQkHG_cQ]_ln HOMJJJ]_IWcFJJmfJJ]s_j M GG GG

HJJ[ZZl THXkTTlGY]H[n FOPJpSRFJHJJJ]JWcFJJmfJ]j M GG GG

HJJ[ZZ^ THMkVU]np][_n MeVcSNJHOMJPGNOJ]IJWcF M GG GG

HJJ[ZZm THMkVU]np][ln MeVeJHOMSMPWHJ][IJWcF M GG GG

HJJ[ZZZ THQkHG_OO]m[n HOMJJJ]mJWcFJJmfJJ]s^j M GG GG

HJJ[ZZ\ THQkHG_OO]m[n HOMJJJ]mJWcFJJmfJJ]s^j M GG GG

HJJ[ZZ` HHkbd[_l]YFdd piMJHOMJlr[HJPGNJmfJ]s_j M GG GY

HJJ[ZZr THMkVU]np][[n MJVcSNJHOMSMPWHJ][JWcF M GG GG

HJJ[Z\[ THMkVU]np[[[n MeJVcSNJHOMeJ[kWcFJPGNOQ M GG GG

HJJ[\[[ THMkVU]np^\_n MeJHOMeJ^e\IJWcFJPGNOQ M GG GG

HJJ[\[] THMkVU]np__ln MeVcWNJHOgJ__IkWcFJP M GG GG

HJJ[\[l THMkVU]np_\_n MeJVcSNJHOMeJ_e\IkWcFJPGNOQ M GG GG

HJJ[\[m THMkVU]np`__n MeJVcSNJHOMeJ`e_IkWcFJPGNOQ M GG GG

HJJ[\[Z THMkPh_YQlr^n WbJHOJlr[IWcFJmfJ]s`jJMFQ M GG GG

HJJ[\[\ THMkVU]np][mn MeVcSNJPGNOJHOMJ]FJWcF M GG GG

HJJ[\[` THMkPh_YQlr^n WbJHOJlr[IWcFJmfJ]s`jJMFQ M GG GG

HJJ[\[r THMkPh_YQll^p WbJHOJll[IWcFJ]fJ]s`jJMFQ M GG GG

HJJ[\][ THMkPh_YQll^p WbJHOJll[IWcFJ]fJ]s`jJMFQ M GG GG

HJJ[\]] THQkHG_YO][[n HOMJJJ][JWcFJJmfJJ]s`j M GG GG

HJJ[\]_ THMkPh_YQlr^n WbJHOJlr[IWcFJmfJ]s`jJMFQ M GG GG

HJJ[\]l THMkVU]np][ln MeVeJHOMSMPWHJ][IJWcF M GG GG

HJJ[\]^ THXkTTlRYHmZn FOPJpSRFJHJ[umZJWcFJmfJlj M GG GY

HJJ[\]m THMkVU]np]`lp HOMJ[Z[lJJ]`IWcFJ]fJ]s][jJMFQ M GG GG

HJJ[\]Z THMkPh_YQlr^n WbJHOJlr[IWcFJmfJ]s`jJMFQ M GG GG

HJJ[\]\ THQkHG_YO][]n HOMJJ][[JWcFJJmfJJ]s`j M GG GG

HJJ[\]` HHkbd[_]_YFdd piMJHOMJJ][HJPGNJmfJ]s_j M GG GY

HJJ[\]r THMkTTlGY^\^n FOPJWbJHOMJ^\[IWcFJJmfJ]j M GG GG

HJJ[\_] THQkHG_cQ]_]n HOMJJ]_[JWcFJJmfJJ]s_j M GG GG

HJJ[\__ THQkHG_YO][ln HOMJJJ][IWcFJJmfJJ]s`j M GG GG

HJJ[\_l THQkHG_YOll_n HOMJJlulIWcFJJmfJJ]s`j M GG GG

HJJ[\_m THQkHG_YOll_n HOMJJlulIWcFJJmfJJ]s`j M GG GG

HJJ[\_Z THMkVU]npmZ_p HOMJ[Z[lJmuZIWcFJ]fJ]s][jJMFQ M GG GG

HJJ[\_\ THMkVU]np__ln MeVcWNJHOgJ__IkWcFJP M GG GG

HJJ[\_` THQkHG_cQ]_]n HOMJJ]_[JWcFJJmfJJ]s_j M GG GG

HJJ[\_r THMkVU]np__ln MeVcWNJHOgJ__IkWcFJP M GG GG

HJJ[\l[ THjkIh^]V^H\I jWiXQJHOMJ^e\JWcFJ][fJ]mj M GV GO

HJJ[\l] THMkVU]np^\_p MeVcSNJHOMSMPWHJ^e\IJWcFJ]f M GG GG

HJJ[\l_ THMkVU]np]m_n MeJVcSNJHOMeJ]emIkWcF M GG GG

HJJ[\ll THQkHG_YOmZ_p HOMJJmuZIWcFJJ]fJJ]s`j M GG GG

HJJ[\lm THMkVU]npmZ_p HOMJ[Z[lJmuZIWcFJ]fJ]s][jJMFQ M GG GG

HJJ[\lZ THMkVU]np][ln MeVeJHOMSMPWHJ][IJWcF M GG GG

HJJ[\l\ THMkVU]np][_n MeVcSNJHOMJPGNOJ]IJWcF M GG GG

HJJ[\l` THQkHG_cQ]m]n HOMJJ]m[JWcFJJmfJJ]s_j M GG GG

HJJ[\lr THMkVU]np][_n MeVcSNJHOMJPGNOJ]IJWcF M GG GG

HJJ[\^[ THMkPh_YQmZ]n WbJHOJmZ[JWcFJmfJ]s`jJMFQ M GG GG

HJJ[\^] THMkVU]npll^n MeJVcSNJHOMeJll[IkWcFJPGNOQ M GG GG

HJJ[\^_ THMkPh_YQ]_^p HOJWbJ]_[IWcFJ]fJ]s`jJMFQ M GG GG

HJJ[\^l THMkPh_YQ]_^p HOJWbJ]_[IWcFJ]fJ]s`jJMFQ M GG GG

HJJ[\^^ THMkVU]np^\_p MeVcSNJHOMSMPWHJ^e\IJWcFJ]f M GG GG

HJJ[\^m THMkVU]npllln MeJVcSNJHOMeJllIkWcFJPGNOQ M GG GG

HJJ[\^Z HHkcdG[[]jndd HJcSgcJTWRJ`F_J[umjJYVJTHl\J_l___^__l`_m M GG GY

HJJ[\^\ HHkcdG[[]jndd HJcSgcJTWRJ`F_J[umjJYVJTHl\J_l___^__l`_m M GG GY

HJJ[\^` THMkVU]np__^n MeJVcSNJHOMeJ__[IkWcFJPGNOQ M GG GG

HJJ[\^r THMkTTlGY^\^n FOPJWbJHOMJ^\[IWcFJJmfJ]j M GG GG

HJJ[\m[ THMkVU]np__ln MeVcWNJHOgJ__IkWcFJP M GG GG

HJJ[\m] THMkVU]np][^n MeJVcSNJHOMeJ][[IkWcFJPGNOQ M GG GG

HJJ[\m_ THMkVU]np][ln MeVeJHOMSMPWHJ][IJWcF M GG GG

HJJ[\ml THMkVU]np___n MeJVcSNJHOMeJ_e_IkWcFJPGNOQ M GG GG

HJJ[\m^ THMkVU]np][ln MeVeJHOMSMPWHJ][IJWcF M GG GG

HJJ[\mm HHkbd[__^YFdd piMJHOMJ][[HJPGNJmfJ]s_j M GG GY

HJJ[\mZ THQkHG_YO]`_n HOMJJ]u`IWcFJJmfJJ]s`j M GG GG

HJJ[\m` HHkbd[]_lYFdd piMJHOMJJ`_HJPGNJmfJ]slj M GG GG

HJJ[\mr THMkTTlQY__[n FOPJWbJHOMJJ__JWcFJJmfJ_j M GG GG

HJJ[\Z[ THMkVU]nplr_n MeJVcSNJHOMeJlerIkWcFJPGNOQ M GG GG

HJJ[\Z^ THMkVU]np^\]n MeJVcSNJHOMeJ^\[kWcFJPGNOQ M GG GG

HJJ[\Zm THMkVU]np][_n MeVcSNJHOMJPGNOJ]IJWcF M GG GG

t

t

ABCDEFG HIAJK LBKMANHJNOE P KEDMOLB BQDMOLB
HJJ[\ZZ THMkVU]np^\ln MeJVcSNJHOMJ^\IkWcFJPGNOQ M GG GG

HJJ[\Z\ THMkVU]np^\_n MeJHOMeJ^e\IJWcFJPGNOQ M GG GG

HJJ[\Z` THMkVU]np][_n MeVcSNJHOMJPGNOJ]IJWcF M GG GG

HJJ[\\[ THQkHG_cQ]_^n HOMJJ]_[IWcFJJmfJJ]s_j M GG GG

HJJ[\\l THMkVU]np][_n MeVcSNJHOMJPGNOJ]IJWcF M GG GG

HJJ[\\^ THQkHG_cQ]_^n HOMJJ]_[IWcFJJmfJJ]s_j M GG GG

HJJ[\\m THMkVU]np]mln MJVcSNJHOMeJ]mIkWcFJPGNOQ M GG GG

HJJ[\\Z THQkHG_YO]__n HOMJJ]u_IWcFJJmfJJ]s`j M GG GG

HJJ[\\\ THMkPh_YQHZ`n WbJHOJ[uZ`JWcFJmfJ]s`jJMFQJRHV[] M GG GG

HJJ[\\` THQkHG_cQ][]n HOMJJ][[JWcFJJmfJJ]s_j M GG GG

HJJ[\\r THQkHG_cQ][]n HOMJJ][[JWcFJJmfJJ]s_j M GG GG

HJJ[\`[ THQkHG_cQ__[n HOMJJJ__JWcFJJmfJJ]s_j M GG GG

HJJ[\`] THMkVU]np][]n MeJVcSNJHOMeJ][[kWcFJPGNOQ M GG GG

HJJ[\`_ THMkVU]np^\ln MeJVcSNJHOMJ^\IkWcFJPGNOQ M GG GG

HJJ[\`l THMkVU]np__^n MeJVcSNJHOMeJ__[IkWcFJPGNOQ M GG GG

HJJ[\`^ THMkVU]np]`ln MeJVcSNJHOMeJ]`IkWcFJPGNOQ M GG GG

HJJ[\`m THMkVU]np][^n MeJVcSNJHOMeJ][[IkWcFJPGNOQ M GG GG

HJJ[\`Z THMkVU]np]`_n MJVcSNJHOMJ]e`IkWcFJPGNOQ M GG GG

HJJ[\`\ HHkbd[_]^YFdd piMJHOMJJ]mHJPGNJmfJ]s_j M GG GY

HJJ[\`` THMkVU]np__ln MeVcWNJHOgJ__IkWcFJP M GG GG

HJJ[\`r THMkVU]np][^n MeJVcSNJHOMeJ][[IkWcFJPGNOQ M GG GG

HJJ[\r[ THQkHG_cQ_\]n HOMJJ_\[JWcFJJmfJJ]s_j M GG GG

HJJ[\r] THMkVU]nplr]n MiHpGVOJFWiXPJVcSNJHOMSMPWHJlr[JWcF M GG GG

HJJ[\r_ THMkVU]np__ln MeVcWNJHOgJ__IkWcFJP M GG GG

HJJ[\rl THMkVU]np__ln MeVcWNJHOgJ__IkWcFJP M GG GG

HJJ[\r^ THMkVU]np^\]n MeJVcSNJHOMeJ^\[kWcFJPGNOQ M GG GG

HJJ[\rm THQkHG_YOmZ[n HOMJJJmZJWcFJJmfJJ]s`j M GG GG

HJJ[\rZ HHkbd[_[[YFdd piMJHOMJJ]H[JPGNJmfJ]s_j M GG GY

HJJ[\r\ HHkbd[_[_YFdd piMJHOMJJ]HmJPGNJmfJ]s_j M KK GG

HJJ[\r` HHkbd[_]`YFdd piMJHOMJJllHJPGNJmfJ]s_j M GG GY

HJJ[\rr HHkbd[_[[YFdd piMJHOMJJ]H[JPGNJmfJ]s_j M GG GY

HJJ[r[] THMkVU]np][^n MeJVcSNJHOMeJ][[IkWcFJPGNOQ M GG GG

HJJ[r[_ THMkVU]npllln MeJVcSNJHOMeJllIkWcFJPGNOQ M GG GG

HJJ[r[l THMkVU]np][_n MeVcSNJHOMJPGNOJ]IJWcF M GG GG

HJJ[r[^ THMkVU]np_\ln MeJVcSNJHOMeJ_\kWcFJPGNOQ M GG GG

HJJ[r[m THMkVU]np__ln MeVcWNJHOgJ__IkWcFJP M GG GG

HJJ[r[Z THMkVU]np__mn MeJVcSNJHOMeJ_e_FJWcFJPGNOQ M GG GG

HJJ[r[\ THMkVU]np][^n MeJVcSNJHOMeJ][[IkWcFJPGNOQ M GG GG

HJJ][[r THQkHG_YO_\ln HOMJJJ_\IWcFJJmfJJ]s`j M GG GG

HJJ][][ THMkVU]npll_n MeJVcSNJHOMeJlelIkWcFJPGNOQ M GG GG

HJJ][]l THMkVU]np][]n MeJVcSNJHOMeJ][[kWcFJPGNOQ M GG GG

HJJ][]^ THMkVU]np][]n MeJVcSNJHOMeJ][[kWcFJPGNOQ M GG GG

HJJ][]m THMkVU]np][]n MeJVcSNJHOMeJ][[kWcFJPGNOQ M GG GG

HJJ][]\ THMkVU]np]mln MJVcSNJHOMeJ]mIkWcFJPGNOQ M GG GG

HJJ][]r THMkVU]np_\ln MeJVcSNJHOMeJ_\kWcFJPGNOQ M GG GG

HJJ][_^ THQkHG_YO][_n HOMJJJJ]IWcFJJmfJJ]s`j M GG GG

HJJ][_m THMkVU]np][_p VcSNJHOMSMPWHJ]fJ]I M GG GG

HJJ][_Z THMkVU]npmZ]p HOMJ[Z[lJmZ[JWcFJ]fJ]s][jJMFQ M GG GG

HJJ][l[ THMkVU]np]l_p MeVcSNJHOMJPGNOJ]ulIWcFJ]s][jJMFQ M GG GG

HJJ][l] THMkVU]np]`]p MeVcSNJHOMJPGNOJ]`[JWcFJ]fJ]s][jJMFQ M GG GG

HJJ][l_ THMkVU]np[[[n MeJVcSNJHOMeJ[kWcFJPGNOQ M GG GG

HJJ][lZ THQkHG_YO^\_n HOMJJ^u\IWcFJJmfJJ]s`j M GG GG

HJJ][l\ THMkVU]np][_n MeVcSNJHOMJPGNOJ]IJWcF M GG GG

HJJ][lr THMkVU]npll_n MeJVcSNJHOMeJlelIkWcFJPGNOQ M GG GG

HJJ][^_ THMkVU]np][_p VcSNJHOMSMPWHJ]fJ]I M GG GG

HJJ][^^ THMkVU]np__ln MeVcWNJHOgJ__IkWcFJP M GG GG

HJJ][^r THMkVU]np^\_n MeJHOMeJ^e\IJWcFJPGNOQ M GG GG

HJJ][m[ THMkVU]np]mln MJVcSNJHOMeJ]mIkWcFJPGNOQ M GG GG

HJJ][m] THMkVU]np`_]n MeJVcSNJHOMeJ`_[kWcF M GG GG

HJJ][mm THMkVU]np`_]p HOMJ[Z[lJ`_[JWcFJ]fJ]s][jJMFQ M GG GG

HJJ][rr THMkVU]np][]n MeJVcSNJHOMeJ][[kWcFJPGNOQ M GG GG

UNKMBffIEBOWKDHIAJK
vGTw hMWVd_][\YFdd MWVIOP M Gp GO

vGT]w hNRgX[_^]VOdd NRig M GG GG

vVHw hNRgX[_^]VOdd NRig M GG GG

vpw hNRgX]m[mYFdd cOGQOHJ^q]JnMPJY[mYkQTMkR M GG GV

vgw hNRgX[_[\VOdd NRig M GG GG

vcw hNRgX[^^]VOdd NRigJ^NSX M GG GG

vR_w hPSNF[[]\VOpF PSN M GG GG

vFw hNRgX[lZ[VOdd VWXXOVPWHJlJNSXJPTkm[Nk[lkT_JGJPGSIW M GG GG

vHgYw hMWVd_][\YFdd MWVIOP M Gp GO

vMw hNRgX[^^]VOdd NRigJ^NSX M GG GG

vTSGw hNRgX[_^]VOdd NRig M GG GG

vUGw hMWVd_mZ]VOdd VWXOVPWHJ_mNJnQTJH_mRYk][G M GY Gp

vUYw hMWVd_mZ]VOdd VWXOVPWHJ_mNJnQTJH_mRYk][G M GY Gp

pJJ[\[] hpMkVl__ZVOdd piMOJPle]mGcJ_m[T M GV GOt
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pJJ[\[_ hpMkn^[_]VOdd piMeJ^u[Gs]_mTJRSPPORpiMO M GV GO

pJJ[\[^ hpMkn^[_]VOdd piMeJ^u[Gs]_mTJRSPPORpiMO M GV GO

pYJ[l[_ HYRXk[[r]gOdd pOHHSPOJYOGQ M GG GG

pYJ[l[l HYRXk[[r]gOdd pOHHSPOJYOGQ M GG GG

pYJ[m[] HYRXk[[r]gOdd pOHHSPOJYOGQ M GG GG

pYJ[Z[] HYRXk[[r]gOdd pOHHSPOJYOGQ M GG GG

pYJ[Z[l HYRXk[[r]gOdd pOHHSPOJYOGQ M GG GG

pYJ[\[] HYRXk[[r]gOdd pOHHSPOJYOGQ M GG GG

pYJ[\[l HYRXk[[r]gOdd pOHHSPOJYOGQ M GG GG

nJJ[[[_ THMkVU]np[[[n MeJVcSNJHOMeJ[kWcFJPGNOQ M GG GG

nJJ[[[Z THMkVU]np[[[n MeJVcSNJHOMeJ[kWcFJPGNOQ M GG GG

nJJ[[[\ THMkVU]np[[[n MeJVcSNJHOMeJ[kWcFJPGNOQ M GG GG

nJJ[[[` THMkVU]np[[[n MeJVcSNJHOMeJ[kWcFJPGNOQ M GG GG

nJJ[[[r THMkVU]np[[[n MeJVcSNJHOMeJ[kWcFJPGNOQ M GG GG

nJJ[[]_ THMkVU]np[[[n MeJVcSNJHOMeJ[kWcFJPGNOQ M GG GG

nJJ[[]m THMkVU]np[[[n MeJVcSNJHOMeJ[kWcFJPGNOQ M GG GG

nJJ[[_\ HYRXk[[r]gOdd pOHHSPOJYOGQ M GG GG

nJJ[[lZ THMkVU]np[[[n MeJVcSNJHOMeJ[kWcFJPGNOQ M GG GG

nJJ[][l THQkHG_cQ]__n HOMJJ]e_IWcFJJmfJJ]s_j M GG GG

nJJ[]]] THMkVU]np[[[n MeJVcSNJHOMeJ[kWcFJPGNOQ M GG GG

nJJ[]^] THQkHG_OO___n HOMJJ_u_IWcFJJmfJJ]s^j M GG GG

nJJ[]^_ THQkHG_OO___n HOMJJ_u_IWcFJJmfJJ]s^j M GG GG

nJJ[]^Z THMkVU]np[[[n MeJVcSNJHOMeJ[kWcFJPGNOQ M GG GG

nJJ[]m[ THMkVU]np[[[n MeJVcSNJHOMeJ[kWcFJPGNOQ M GG GG

nJJ[]Z] THQkHG_OO___n HOMJJ_u_IWcFJJmfJJ]s^j M GG GG

nJJ[]Z_ THQkHG_OO___n HOMJJ_u_IWcFJJmfJJ]s^j M GG GG

nJJ[]Zm THMkVU]np[[[n MeJVcSNJHOMeJ[kWcFJPGNOQ M GG GG

nJJ[]r_ THMkVU]np[[[n MeJVcSNJHOMeJ[kWcFJPGNOQ M GG GG

npJ[[[^ THMkVU]np[[[n MeJVcSNJHOMeJ[kWcFJPGNOQ M GG GG

npJ[[[\ THMkVU]np[[[n MeJVcSNJHOMeJ[kWcFJPGNOQ M GG GG

npJ[[[` THMkVU]np[[[n MeJVcSNJHOMeJ[kWcFJPGNOQ M GG GG

npJ[[[r THMkVU]np[[[n MeJVcSNJHOMeJ[kWcFJPGNOQ M GG GG

npJ[[][ THMkVU]np[[[n MeJVcSNJHOMeJ[kWcFJPGNOQ M GG GG

npJ[[]] THMkVU]np[[[n MeJVcSNJHOMeJ[kWcFJPGNOQ M GG GG

npJ[[__ THMkVU]np[[[n MeJVcSNJHOMeJ[kWcFJPGNOQ M GG GG

npJ[[m^ THMkVU]np[[[n MeJVcSNJHOMeJ[kWcFJPGNOQ M GG GG

npJ[[Zl THMkVU]np[[[n MeJVcSNJHOMeJ[kWcFJPGNOQ M GG GG

npJ][[_ THMkVU]np[[[n MeJVcSNJHOMeJ[kWcFJPGNOQ M GG GG

npJ][[r THMkVU]np[[[n MeJVcSNJHOMeJ[kWcFJPGNOQ M GG GG

RNJ[\[] HRGFN[[[]YFdd XOWXJPUNOJ^sl[cYJXOWPHWXSV M GY GV

FJJ][[[ HHFVi[_[mYFdd HsVJHOVOSTOHJPM[N_`l`JPpI M GY Gp

NcWXO hnGIn[][]MOdd FSXSGPiHOJNcWXOJnGVIJFWHXSXgJMPGH M GG GQ

HGJ[Z[r TPkMS[^[[r[_[ MSRSVWXJPiYO M GG GG

HYJ[Z[r TPkMS[^[[r[_[ MSRSVWXJPiYO M GG GG

MJJ[\[] hMjkN[Z[[YFdd MjSPVcJM^[Jl]][^l_\]lJgQO M Gp GR

MJJ[\[_ hMjkI[[\rgOdd PGVPSROJMjSPVc M GG GG

MJJ[\[l hMjkI[[\rgOdd PGVPSROJMjSPVc M GG GG

MJJ[\[^ hMjkI[[\rgOdd PGVPSROJMjSPVc M GG GG

MJJ[\[m hMjkI[[\rgOdd PGVPSROJMjSPVc M GG GG

THJ[\[] HckTb[[lmYFdd TGHSMPWHJm][Ts_mGJNcSRSNM M GG GQ

hpMcQ][[]YFdd piMOJcWRQeOUpm_YV�NGXGMWX M GG GG

hpMcQ][[_YFdd piMOJcWRQeOUpm_YV�NGXGMWX M GG GG

RcRQj][[ZVOdd cWRQOHJVHQGH]mZlYFT^ M GG GV

gVWTG]m]_YFMG QOVWHGPSWX M GG GY

HRSTS MAJDWENJ

NEJBXAIJBLDMNAMWNJK
SVJ]`[] HckSb]`llYFdd SVJPQGZ][rJTSQOWJGFNRSpSOHJ][[co M Gp GH

JAIEKNKJOAK
hJJ]`[] HckPb[_^lYFdd PHPJYV`m\YJNcSRSNM M GG GG

LNOLBK
QJJ]`[m HckOb[m^mYFdd dOXOHJQSWQOJPdFVmT]JPpIJMFQ M GG GG

QJJ]`[r HckQb[m\[YFdd QSWQOJ]X^[[^JGVNG M GG GG

QJJ]`]l HckQb[m\\YFdd QSWQOJ]X^rlmJGVNG M GY GO

QJJ]`]^ HckQb[m\\YFdd QSWQOJ]X^rlmJGVNG M GY GO

QJJ]`]m HckQb[m\\YFdd QSWQOJ]X^rlmJGVNG M GY GO

MONfK
RJJ]`[] HVSRN[]\rVOdd VWSRJRcR[`PY^\[IJPGSUWJUiQOX M GG GY

MIHIMNJOAK
VJJ]`]_ TVOGgG_Oj][mF OROVJVJJJJ]ipJ_[fJ_m[T M GG GG

VJJ]`]l TVIUVU]cp][ld VcSNJVGNJ[e[]ipsm[T M GG GG

VJJ]`]^ TVIUNYlQO^\_d VJQO]]][k]O^\_d_IJFiHGPG M GG GV

t

t

t

ABCDEFG HIAJK LBKMANHJNOE P KEDMOLB BQDMOLB
VJJ]`]m TVIUVU]Op][^d MJVcSNJPGNOJVGNJ[e]ips_mT M GG GG

VJJ]`_^ TVpUGG_OGlllI NWRJpSRFJVJJllXpJ][fJJ_m[T M GV GO

VJJ]`_m TVpUGG_OGlllI NWRJpSRFJVJJllXpJ][fJJ_m[T M GV GO

VJJ]`_Z TVpUGG_OGlllI NWRJpSRFJVJJllXpJ][fJJ_m[T M GV GO

VJJ]`_\ TVIUVU]Vp^\^d gHFlrpJ^\^dJ]ZJv]Z[`wMFQJVGNGVSPWH M GG GG

ABKNKJOAK
HJJ]`[Z THMkVU]np]`]n MJVcSNJHOMeJ]`[kWcFJPGNOQ M GG GG

HJJ]`]] THMkVU]np]`]n MJVcSNJHOMeJ]`[kWcFJPGNOQ M GG GG

HJJ]`]Z THMkVU]np]`]n MJVcSNJHOMeJ]`[kWcFJPGNOQ M GG GG

HJJ]`l[ THMkVU]np]`_n MJVcSNJHOMJ]e`IkWcFJPGNOQ M GG GG

HJJ]`l] THQkHG_cQ][]n HOMJJ][[JWcFJJmfJJ]s_j M GG GG

HJJ]`l_ THVkFG_cgZ`]n MWRSQJHJZ`[JWcFJJmfJJ]s_j M GG GY

HJJ]`ll THQkHG_cQ][]n HOMJJ][[JWcFJJmfJJ]s_j M GG GG

HJJ]`l^ THVkFG_cgZ`]n MWRSQJHJZ`[JWcFJJmfJJ]s_j M GG GY

HJJ]`lm THQkHG_cQ][]n HOMJJ][[JWcFJJmfJJ]s_j M GG GG

HJJ]`lZ THVkFG_cgZ`]n MWRSQJHJZ`[JWcFJJmfJJ]s_j M GG GY

HJJ]`l\ THMkVU]np__mn MeJVcSNJHOMeJ_e_FJWcFJPGNOQ M GG GG

HJJ]`lr THMkVU]np][[n MJVcSNJHOMSMPWHJ][JWcF M GG GG

HJJ]`^] THMkVU]npll_n MeJVcSNJHOMeJlelIkWcFJPGNOQ M GG GG

HJJ]`^l THMkVU]np][_n MeVcSNJHOMJPGNOJ]IJWcF M GG GG

HJJ]`^^ THQkHG_cQmZ]n HOMJJmZ[JWcFJJmfJJ]s_j M GG GG

UNKMBffIEBOWKDHIAJK
hMWVT[][lYFdd MWVIJcNM]m_]k[]^^[`JcWMcS M GQ Gg

vcw hNRgX[^^]VOdd NRigJ^NSX M GG GG

vIw[[[[ hNRgX[Z^]VOdd NRig M GG GG

vRlw hPSNF[[]\VOpF PSN M GG GG

THJ]`[] HckTb[[l\YFdd TGHSMPWHJ_l__JmrlJ[_m[ZJYVJ_mT M GG GV

RcRQj]]_]YFdd cWRQOH M GG GY

RcRQj]m]^YF[[ cWRQOHJiXObJ__ll M GG GG

hOGHV[[l_YFdd OGHPcJjSHOJ_`aJgGk][ M GV Gc

HRSTM LNXNJIfDUOLWfB

NEJBXAIJBLDMNAMWNJK
SVJZ[[] HckSb]`ZrYFdd SVJMQGmmm[FkG]_JFSVHWXGM M GF GU

SVJZ[[_ VckSb]`^]VnMm ONHWFJMOPJ^FJlTJpRGMcJ_`nM\^M M kk kk

SVJZ[[l HckSb]``lYFdd SVJF_^]_`kjcXmJMP M GO GF

SVJZ[[m HckSb]`\lYFdd SVJHOMOPJFVll]Z^NklHGJWXMOFSVWXQiVPWH M GY GO

SVJZ[[Z HckSb]`[mYFdd SVJMQGrl`[JSXpSXOWX M GX Gd

SVJZ[[\ HckSb]`Z`YFdd SVJTMNr^[_GJvGl_wJFSVHWXGM M Gj Yc

JAIEKNKJOAK
hJJZ[[_ HckPb[_l_YFdd PHPJYV`^\YJMFQJNcSRSNM M GG GG

hJJZ[[l HckPb[_l_YFdd PHPJYV`^\YJMFQJNcSRSNM M GG GG

hJJZ[[^ HckPb[_l_YFdd PHPJYV`^\YJMFQJNcSRSNM M GG GG

hJJZ[[m HckPb[_]\YFdd PHPJYVll\JNcSRSNM M GG GY

hJJZ[[Z HckPb[][ZYFdd PHPJYVm^\ M GG GY

hJJZ[[\ HckPb[_^lYFdd PHPJYV`m\YJNcSRSNM M GG GG

LNOLBK
QJJZ[[] HckOb[m^_YFdd dOXOHJQSWQOJPdFVlTrJPpIJMFQ M GG GG

QJJZ[[_ HckOb[m^_YFdd dOXOHJQSWQOJPdFVlTrJPpIJMFQ M GG GG

QJJZ[[l HckQb[Z[ZYFdd QSWQOJYGM`mJNcSRSNMJMFQ M GG GY

QJJZ[[^ HckQb[Z[ZYFdd QSWQOJYGM`mJNcSRSNMJMFQ M GG GY

QJJZ[[m HckOb[m^_YFdd dOXOHJQSWQOJPdFVlTrJPpIJMFQ M GG GG

QJJZ[][ HckQb[mm]YFdd QSWQOJRR^]^`JPpIJMFQ M GG GG

QJJZ[]] HckOb[m`\YFdd dOXOHJQSWQOJPdFY`T_JPpIJMFQJ_f M GG GG

QJJZ[]_ HckOb[^[mYFdd dOXOHJQSWQOJYdb\rVlTr M GY GY

QJJZ[]^ HckQb[Z[ZYFdd QSWQOJYGM`mJNcSRSNMJMFQ M GG GY

QJJZ[]m HckQb[mm]YFdd QSWQOJRR^]^`JPpIJMFQ M GG GG

HIMeIXBLDMNAMWNJK
bJJZ[[] HVHMY[][[YFdd VHUMPGRJZu[[JFcd M GQ Gg

bJJZ[[_ HVHMY[_^^YFdd VHUMPGRJ_^em\ZFcoJGVGR M GV Gg

bJJZ[[l HVHMY[_]rYFdd VHUMPGRJ_[e_mJcFd M Gg Gc

MONfK
RJJZ[[] TNkQp][[I[[[[ NOGIJJVWSRJJ][icJ][f M GG GG

RJJZ[[_ TNkQplHlI[[[[ NOGIJJVWSRJlulicJ][f M GY GY

RJJZ[[l TNkQp]H[F[[[[ NOGIJJVWSRJJJ]icJ_[f M GG GG

RJJZ[[^ TNkQp]H[F[[[[ NOGIJJVWSRJJJ]icJ_[f M GG GG

RJJZ[[m TNkQp]H[F[[[[ NOGIJJVWSRJJJ]icJ_[f M GG GG

RJJZ[[Z TNkQp]H[F[[[[ NOGIJJVWSRJJJ]icJ_[f M GG GG

MIHIMNJOAK

t
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ABCDEFG HIAJK LBKMANHJNOE P KEDMOLB BQDMOLB
HJJZ[]^ THQkHG_YO^\_n HOMJJ^u\IWcFJJmfJJ]s`j M GG GG

HJJZ[]m THMkVU]np__]n MeJVcSNJHOMeJ__[kWcFJPGNOQ M GG GG

HJJZ[]Z THMkVU]np^\ln MeJVcSNJHOMJ^\IkWcFJPGNOQ M GG GG

HJJZ[]\ THMkVU]np^\ln MeJVcSNJHOMJ^\IkWcFJPGNOQ M GG GG

HJJZ[]` THMkVU]np]mln MJVcSNJHOMeJ]mIkWcFJPGNOQ M GG GG

HJJZ[]r THQkHG_YO][]n HOMJJ][[JWcFJJmfJJ]s`j M GG GG

HJJZ[_[ THQkHG_YO][]n HOMJJ][[JWcFJJmfJJ]s`j M GG GG

HJJZ[_] THQkHG_YO][]n HOMJJ][[JWcFJJmfJJ]s`j M GG GG

HJJZ[_l THMkVU]np][ln MeVeJHOMSMPWHJ][IJWcF M GG GG

HJJZ[_^ THQkHG_YO__^n HOMJJ__[IWcFJJmfJJ]s`j M GG GG

HJJZ[_Z THQkHG_YOmZ_n HOMJJmuZIWcFJJmfJJ]s`j M GG GG

HJJZ[_r THMkVU]npllln MeJVcSNJHOMeJllIkWcFJPGNOQ M GG GG

HJJZ[l] THMkVU]np]mln MJVcSNJHOMeJ]mIkWcFJPGNOQ M GG GG

HJJZ[l_ THMkVU]np_\]n MeVcSNJHOMSMeJ_\[WcFJPGNOQ M GG GG

HJJZ[ll THMkVU]np___n MeJVcSNJHOMeJ_e_IkWcFJPGNOQ M GG GG

HJJZ[l^ THMkVU]npZ`ln HOMJ[Z[lJJZ`IWcFJmfJ]s][jJMFQ M GG GG

HJJZ[lm THMkVU]np_\lp HOMJ[Z[lJJ_\IWcFJ]fJ]s][jJMFQ M GG GG

HJJZ[l` THQkHG_YO][]n HOMJJ][[JWcFJJmfJJ]s`j M GG GG

HJJZ[lr THQkHG_YO][]n HOMJJ][[JWcFJJmfJJ]s`j M GG GG

HJJZ[^[ THMkVU]np][]n MeJVcSNJHOMeJ][[kWcFJPGNOQ M GG GG

HJJZ[^] THMkVU]np]`^n VcSNJHOMSMPWHJ]`[I M GG GG

HJJZ[^_ THMkVU]npZ`]n MeJVcSNJHOMeJZ`[kWcFJPGNOQ M GG GG

HJJZ[^l THQkHG_YO][_p HOMJJJJ]IWcFJJ]fJJ]s`j M GG GG

HJJZ[^^ THMkVU]npmZ[p MeVcSNJHOMJPGNOJmZJWcFJ]fJ]s][jJMFQ M GG GG

HJJZ[^m THMkVU]npll]n MJVcSNJHOMJPGNOJll[JWcF M GG GG

HJJZ[^Z THQkHG_YO][ln HOMJJJ][IWcFJJmfJJ]s`j M GG GG

HJJZ[^r THMkVU]np[[[n MeJVcSNJHOMeJ[kWcFJPGNOQ M GG GG

HJJZ[m^ THMkPh_YQ]m[n WbJHOJJ]mJWcFJmfJ]s`jJMFQ M GG GG

HJJZ[mm THMkVU]np^\]p VcSNJHOMSMPWHJ]fJ^\[JWcF M GG GG

HJJZ[mZ THMkVU]np]__p MeVcSNJHOMJPGNOJ]u_JWcFJ]fJ]s][jJMFQ M GG GG

HJJZ[m\ THMkPh_YQ]m[n WbJHOJJ]mJWcFJmfJ]s`jJMFQ M GG GG

HJJZ[m` THMkVU]np\m[n MJVcSNJHOMSMPWHJ\mJWcF M GG GG

HJJZ[mr THMkVU]np\m[n MJVcSNJHOMSMPWHJ\mJWcF M GG GG

UNKMBffIEBOWKDHIAJK
vIw hNRgX[Z^_VOdd NRig M GG GY

vTSw hNRgX[Z^_VOdd NRig M GG GY

vUGw hNRgd_m^]VOdd VWXOVPWHJ_mNJnQTJNM_mRYk][k] M GY Gp

vUYw hNRgd_m^]VOdd VWXOVPWHJ_mNJnQTJNM_mRYk][k] M GY Gp

pYJZ[[] HYRXk[[r]gOdd pOHHSPOJYOGQ M GG GG

pYJZ[[_ HYRXk[[r]gOdd pOHHSPOJYOGQ M GG GG

pYJZ[[l HYRXk[[r]gOdd pOHHSPOJYOGQ M GG GG

pYJZ[[^ THMkVU]np[[[n MeJVcSNJHOMeJ[kWcFJPGNOQ M GG GG

pYJZ[[m THMkVU]np[[[n MeJVcSNJHOMeJ[kWcFJPGNOQ M GG GG

pYJZ[[Z THMkVU]np[[[n MeJVcSNJHOMeJ[kWcFJPGNOQ M GG GG

pYJZ[[\ THMkVU]np[[[n MeJVcSNJHOMeJ[kWcFJPGNOQ M GG GG

pYJZ[[` THMkVU]np[[[n MeJVcSNJHOMeJ[kWcFJPGNOQ M GG GG

pYJZ[[r THMkVU]np[[[n MeJVcSNJHOMeJ[kWcFJPGNOQ M GG GG

pYJZ[][ THMkVU]np[[[n MeJVcSNJHOMeJ[kWcFJPGNOQ M GG GG

pYJZ[]] THMkVU]np[[[n MeJVcSNJHOMeJ[kWcFJPGNOQ M GG GG

pYJZ[]_ THMkVU]np[[[n MeJVcSNJHOMeJ[kWcFJPGNOQ M GG GG

pYJZ[]l THMkVU]np[[[n MeJVcSNJHOMeJ[kWcFJPGNOQ M GG GG

pYJZ[]^ THMkVU]np[[[n MeJVcSNJHOMeJ[kWcFJPGNOQ M GG GG

pYJZ[]Z THMkVU]np[[[n MeJVcSNJHOMeJ[kWcFJPGNOQ M GG GG

pYJZ[]\ THMkVU]np[[[n MeJVcSNJHOMeJ[kWcFJPGNOQ M GG GG

pYJZ[]` THMkVU]np[[[n MeJVcSNJHOMeJ[kWcFJPGNOQ M GG GG

pYJZ[]r THMkVU]np[[[n MeJVcSNJHOMeJ[kWcFJPGNOQ M GG GG

pYJZ[_[ THMkVU]np[[[n MeJVcSNJHOMeJ[kWcFJPGNOQ M GG GG

pYJZ[_] THMkVU]np[[[n MeJVcSNJHOMeJ[kWcFJPGNOQ M GG GG

pYJZ[__ THMkVU]np[[[n MeJVcSNJHOMeJ[kWcFJPGNOQ M GG GG

pYJZ[_l THMkVU]np[[[n MeJVcSNJHOMeJ[kWcFJPGNOQ M GG GG

pYJZ[_^ THMkVU]np[[[n MeJVcSNJHOMeJ[kWcFJPGNOQ M GG GG

pYJZ[_m THMkVU]np[[[n MeJVcSNJHOMeJ[kWcFJPGNOQ M GG GG

pYJZ[_Z THMkVU]np[[[n MeJVcSNJHOMeJ[kWcFJPGNOQ M GG GG

pYJZ[_\ THMkVU]np[[[n MeJVcSNJHOMeJ[kWcFJPGNOQ M GG GG

pYJZ[_` THMkVU]np[[[n MeJVcSNJHOMeJ[kWcFJPGNOQ M GG GG

pYJZ[_r THMkVU]np[[[n MeJVcSNJHOMeJ[kWcFJPGNOQ M GG GG

pYJZ[l[ THMkVU]np[[[n MeJVcSNJHOMeJ[kWcFJPGNOQ M GG GG

pYJZ[l] THMkVU]np[[[n MeJVcSNJHOMeJ[kWcFJPGNOQ M GG GG

pYJZ[l_ THMkVU]np[[[n MeJVcSNJHOMeJ[kWcFJPGNOQ M GG GG

pYJZ[ll THMkVU]np[[[n MeJVcSNJHOMeJ[kWcFJPGNOQ M GG GG

pYJZ[l^ THMkVU]np[[[n MeJVcSNJHOMeJ[kWcFJPGNOQ M GG GG

pYJZ[lm THMkVU]np[[[n MeJVcSNJHOMeJ[kWcFJPGNOQ M GG GG

pYJZ[lZ THMkVU]np[[[n MeJVcSNJHOMeJ[kWcFJPGNOQ M GG GG

pYJZ[l\ THMkVU]np[[[n MeJVcSNJHOMeJ[kWcFJPGNOQ M GG GG

pYJZ[l` THMkVU]np[[[n MeJVcSNJHOMeJ[kWcFJPGNOQ M GG GG

pYJZ[lr THMkVU]np[[[n MeJVcSNJHOMeJ[kWcFJPGNOQ M GG GG

ABCDEFG HIAJK LBKMANHJNOE P KEDMOLB BQDMOLB
VJJZ[[] TVOG[G[nj^\\F OJVGNGVSPWHJ^\[ipsZelTJZelb]] M GG GG

VJJZ[[l TVIUVU]Op][^d MJVcSNJPGNOJVGNJ[e]ips_mT M GG GG

VJJZ[[Z TVIUVU]Op][^d MJVcSNJPGNOJVGNJ[e]ips_mT M GG GG

VJJZ[[\ TVIUVU]Op][^d MJVcSNJPGNOJVGNJ[e]ips_mT M GG GG

VJJZ[[` TVIUVU]Op][^d MJVcSNJPGNOJVGNJ[e]ips_mT M GG GG

VJJZ[[r TVIUVU]Op][^d MJVcSNJPGNOJVGNJ[e]ips_mT M GG GG

VJJZ[][ TVIUVU]cp][ld VcSNJVGNJ[e[]ipsm[T M GG GG

VJJZ[]] TVVVVU]cc_\[n MeJVcSNJVGNJ_\Npsm[TJvPGNOQw M GG GG

VJJZ[]_ TVVVVU]cc_\[n MeJVcSNJVGNJ_\Npsm[TJvPGNOQw M GG GG

VJJZ[]l TVIUVU]Op][^d MJVcSNJPGNOJVGNJ[e]ips_mT M GG GG

VJJZ[]^ TVOG[G]cj^\ZF OJVGNGVSPWHJ^\kipJm[TJZelx]] M GG GG

VJJZ[]m TVIUVU]Op][^d MJVcSNJPGNOJVGNJ[e]ips_mT M GG GG

VJJZ[]Z TVIUVU]Op][^d MJVcSNJPGNOJVGNJ[e]ips_mT M GG GG

VJJZ[]\ TVIUVU]Op][^d MJVcSNJPGNOJVGNJ[e]ips_mT M GG GG

VJJZ[]` TVIUVU]Op][^d MJVcSNJPGNOJVGNJ[e]ips_mT M GG GG

VJJZ[_[ TVIUVU]cp^\ld MeJVcSNJVGNJ[e[^\ipsm[T M GG GG

VJJZ[_] TVIUVU]cp^\ld MeJVcSNJVGNJ[e[^\ipsm[T M GG GG

VJJZ[__ TVIUVU]cp^\ld MeJVcSNJVGNJ[e[^\ipsm[T M GG GG

VJJZ[_l TVVVVU]cc]_]n MeJVGNGVSPWHJ]_[Npsm[TJPGNOQ M GG GG

VJJZ[_^ TVIUVU]Op][^d MJVcSNJPGNOJVGNJ[e]ips_mT M GG GG

VJJZ[_m TVOG[G]cj^\ZF OJVGNGVSPWHJ^\kipJm[TJZelx]] M GG GG

VJJZ[_Z TVIUVU]Op][^d MJVcSNJPGNOJVGNJ[e]ips_mT M GG GG

VJJZ[_\ TVVVVU]cc]m[n MeJVcSNJVGNJ]mNpsm[TJPGNOQ M GG GG

VJJZ[_` TVVVVU]cc]m[n MeJVcSNJVGNJ]mNpsm[TJPGNOQ M GG GG

VJJZ[_r TVIUVU]cp][ld VcSNJVGNJ[e[]ipsm[T M GG GG

VJJZ[l[ TVIUVU]Op][^d MJVcSNJPGNOJVGNJ[e]ips_mT M GG GG

VJJZ[l] TVIUVU]Op][^d MJVcSNJPGNOJVGNJ[e]ips_mT M GG GG

VJJZ[ll TVIUVU]cp__ld MVJVGNGVSPWHJ[e[__ipJm[TJPGNOQ M GG GG

VJJZ[l^ TVIUVU]cp__ld MVJVGNGVSPWHJ[e[__ipJm[TJPGNOQ M GG GG

VJJZ[lm HVkpdrZ`lYFXn NWRJpSRFJVJJJZ`XpJmfJJZlT M GG GY

VJJZ[lZ TVIUVU]Op][^d MJVcSNJPGNOJVGNJ[e]ips_mT M GG GG

VJJZ[l\ TVOG[G]cj][ZF OROVJVJJJ][ipJ_[fJJm[T M GG GG

VJJZ[l` TVIUVU]Op][^d MJVcSNJPGNOJVGNJ[e]ips_mT M GG GG

VJJZ[lr TVIUVU]cp__ld MVJVGNGVSPWHJ[e[__ipJm[TJPGNOQ M GG GG

VJJZ[^[ TVIUVU]Op][^d MJVcSNJPGNOJVGNJ[e]ips_mT M GG GG

VJJZ[^] TVOG[G]cj][ZF OROVJVJJJ][ipJ_[fJJm[T M GG GG

VJJZ[^_ TVIUVU]Op][^d MJVcSNJPGNOJVGNJ[e]ips_mT M GG GG

VJJZ[^l TVOG[G]cj][ZF OROVJVJJJ][ipJ_[fJJm[T M GG GG

VJJZ[^^ TVIUVU]cp][ld VcSNJVGNJ[e[]ipsm[T M GG GG

VJJZ[^m TVIUVU]Op][^d MJVcSNJPGNOJVGNJ[e]ips_mT M GG GG

VJJZ[^Z TVIUVU]Op][^d MJVcSNJPGNOJVGNJ[e]ips_mT M GG GG

VJJZ[^\ TVIUVU]Op][^d MJVcSNJPGNOJVGNJ[e]ips_mT M GG GG

VJJZ[^` TVIUVU]Op][^d MJVcSNJPGNOJVGNJ[e]ips_mT M GG GG

VJJZ[^r TVIUVU]cp^\ld MeJVcSNJVGNJ[e[^\ipsm[T M GG GG

VJJZ[m[ TVIUVU]cp^\ld MeJVcSNJVGNJ[e[^\ipsm[T M GG GG

VJJZ[m] TVIUVU]cp^\ld MeJVcSNJVGNJ[e[^\ipsm[T M GG GG

VJJZ[m_ TVOG[G]cj][ZF OROVJVJJJ][ipJ_[fJJm[T M GG GG

VJJZ[ml TVIUVU]Op][^d MJVcSNJPGNOJVGNJ[e]ips_mT M GG GG

VJJZ[m^ TVIUVU]Op][^d MJVcSNJPGNOJVGNJ[e]ips_mT M GG GG

VJJZ[mm TVIUVU]Op][^d MJVcSNJPGNOJVGNJ[e]ips_mT M GG GG

VJJZ[mZ TVIUVU]cp^\ld MeJVcSNJVGNJ[e[^\ipsm[T M GG GG

VJJZ[m\ TVIUVU]Op][^d MJVcSNJPGNOJVGNJ[e]ips_mT M GG GG

VJJZ[m` TVIUVU]Op][^d MJVcSNJPGNOJVGNJ[e]ips_mT M GG GG

VJJZ[mr TVIUVU]Op][^d MJVcSNJPGNOJVGNJ[e]ips_mT M GG GG

VJJZ[Z[ TVVVVU]cc__[n MeJVcSNJVGNJ__Npsm[TJPGNOQ M GG GG

VJJZ[Z] TVVVVU]cc__[n MeJVcSNJVGNJ__Npsm[TJPGNOQ M GG GG

VJJZ[Z_ TVIUVU]Op][^d MJVcSNJPGNOJVGNJ[e]ips_mT M GG GG

VJJZ[Zl TVIUVU]Op][^d MJVcSNJPGNOJVGNJ[e]ips_mT M GG GG

VJJZ[Z^ TVIUVU]cp][ld VcSNJVGNJ[e[]ipsm[T M GG GG

VJJZ[Zm TVIUVU]OY^\lI gHFlrYJ^\lIJ_mJv]Z[`wMFQJVGNGVSPWH M GG GG

VJJZ[ZZ TVIUVU]OY^\lI gHFlrYJ^\lIJ_mJv]Z[`wMFQJVGNGVSPWH M GG GG

VJJZ[Z\ THMkVU]np[[[n MeJVcSNJHOMeJ[kWcFJPGNOQ M GG GG

VJJZ]^] TVIUVU]Op][^d MJVcSNJPGNOJVGNJ[e]ips_mT M GG GG

VJJZ]^l TVpUpG]cG][^n NWRJpSRFJVJ][[XpJJmfJJm[T M GG GG

ABKNKJOAK
HJJZ[[] THMkVU]np][^n MeJVcSNJHOMeJ][[IkWcFJPGNOQ M GG GG

HJJZ[[_ THMkVU]npmZ_n MeJVcSNJHOMeJmeZIkWcFJPGNOQ M GG GG

HJJZ[[l THMkVU]npmZ_n MeJVcSNJHOMeJmeZIkWcFJPGNOQ M GG GG

HJJZ[[^ THQkHG_YO][]n HOMJJ][[JWcFJJmfJJ]s`j M GG GG

HJJZ[[m THQkHG_YO][]n HOMJJ][[JWcFJJmfJJ]s`j M GG GG

HJJZ[[Z THMkVU]npZ`^n MeJVcSNJHOMeJZ`[IkWcFJPGNOQ M GG GG

HJJZ[[\ THMkVU]np[[[n MeJVcSNJHOMeJ[kWcFJPGNOQ M GG GG

HJJZ[[` THMkVU]npll_n MeJVcSNJHOMeJlelIkWcFJPGNOQ M GG GG

HJJZ[[r THMkVU]npll_n MeJVcSNJHOMeJlelIkWcFJPGNOQ M GG GG

HJJZ[][ THMkVU]np_\ln MeJVcSNJHOMeJ_\kWcFJPGNOQ M GG GG

HJJZ[]] THMkVU]np__]n MeJVcSNJHOMeJ__[kWcFJPGNOQ M GG GG
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ABCDEFG HIAJK LBKMANHJNOE P KEDMOLB BQDMOLB

MISNEBJDHIAJKDDghiKjkKKDYKNflBADMISNEBJd
] VVGYG]lrmYFT_ VGYSXOPJMOPJ_`aJv_`nM\^MMwJRF]m^ M kk kk

]e] gQWHp][mlYFMQ QWWHJ_`aJJv_`nM\^MMwJvRF]m^w M GG GQ

]e_ NIGSk][`lYF[[ QWWHJHGPVc M GV Gp

]el cYQgYl[]lFOMY YGQgO M GV Gc

]e^ cQOVh[[^]YFMG ROQJQOVWHGPSWXv\[OMk[lMw M GG GY

]em cQOVh[[^_YFMG HsVJQOVWHGPSWXv\[OMk[lMw M GG GV

]eZ nYPXk][mlYFMQ iNsQWjXJYiPPWXJ_`aJJv_`nM\^MMwJvRF]m^w M kk kk

]e\ nYPXk][m_YFMQ NWjOHJYiPPWXJ_`aJv_`nM\^MMwJvRF]m^w M GG GQ

_ gVGYY][`lYFIG VGYkYv\[OMk[^Mw M GX Gd

l bPGMY^[N_[[[[ MVHOj M GG GG

t

t

ABCDEFG HIAJK LBKMANHJNOE P KEDMOLB BQDMOLB
pYJZ[^] THMkVU]np[[[n MeJVcSNJHOMeJ[kWcFJPGNOQ M GG GG

pYJZ[^_ THMkVU]np[[[n MeJVcSNJHOMeJ[kWcFJPGNOQ M GG GG

pYJZ[^l THMkVU]np[[[n MeJVcSNJHOMeJ[kWcFJPGNOQ M GG GG

pYJZ[^^ THMkVU]np[[[n MeJVcSNJHOMeJ[kWcFJPGNOQ M GG GG

pYJZ[^` THMkVU]np[[[n MeJVcSNJHOMeJ[kWcFJPGNOQ M GG GG

pYJZ[^r HYRXk[[`]gOdd pOHHSPOJYRF]`YQZ[]MX]QJFiHGPG M GG GG

pYJZ[m[ HYRXk[[m`PGdd pOHHSPOJYRF_]YQ___MX]RJFiHGPG M GG GY

SVZ[[_G hMWVd[]]mMVl_ MWVIOPJSVJl_JNSX M GG GY

nJJ[[[^ THMkVU]np[[[n MeJVcSNJHOMeJ[kWcFJPGNOQ M GG GG

nJJ[[[\ THMkVU]np[[[n MeJVcSNJHOMeJ[kWcFJPGNOQ M GG GG

nJJ[[]_ THMkVU]np[[[n MeJVcSNJHOMeJ[kWcFJPGNOQ M GG GG

nJJ[[]\ THMkVU]np[[[n MeJVcSNJHOMeJ[kWcFJPGNOQ M GG GG

nJJ[[__ THMkVU]np[[[n MeJVcSNJHOMeJ[kWcFJPGNOQ M GG GG

nJJ[[_l THMkVU]np[[[n MeJVcSNJHOMeJ[kWcFJPGNOQ M GG GG

nJJ[[_Z THMkVU]np[[[n MeJVcSNJHOMeJ[kWcFJPGNOQ M GG GG

nJJ[[_\ THMkVU]np[[[n MeJVcSNJHOMeJ[kWcFJPGNOQ M GG GG

nJJ[[l_ THQkHG_YO][]n HOMJJ][[JWcFJJmfJJ]s`j M GG GG

nJJ[[^r THMkVU]np[[[n MeJVcSNJHOMeJ[kWcFJPGNOQ M GG GG

nJJ[[Zl THMkVU]np[[[n MeJVcSNJHOMeJ[kWcFJPGNOQ M GG GG

nJJ[[Z` THMkVU]np[[[n MeJVcSNJHOMeJ[kWcFJPGNOQ M GG GG

nJJ[[\\ THMkVU]np[[[n MeJVcSNJHOMeJ[kWcFJPGNOQ M GG GG

nJJ[[\r THMkVU]np[[[n MeJVcSNJHOMeJ[kWcFJPGNOQ M GG GG

nJJ[[r^ THMkVU]np[[[n MeJVcSNJHOMeJ[kWcFJPGNOQ M GG GG

nJJ[[rm THMkVU]np[[[n MeJVcSNJHOMeJ[kWcFJPGNOQ M GG GG

nJJ[][[ THMkVU]np[[[n MeJVcSNJHOMeJ[kWcFJPGNOQ M GG GG

nJJ[][] THMkVU]np[[[n MeJVcSNJHOMeJ[kWcFJPGNOQ M GG GG

nJJ[][_ THMkVU]np[[[n MeJVcSNJHOMeJ[kWcFJPGNOQ M GG GG

nJJ[][l THMkVU]np[[[n MeJVcSNJHOMeJ[kWcFJPGNOQ M GG GG

nJJ[][^ THMkVU]np[[[n MeJVcSNJHOMeJ[kWcFJPGNOQ M GG GG

nJJ[][Z THMkVU]np[[[n MeJVcSNJHOMeJ[kWcFJPGNOQ M GG GG

nJJ[][\ THMkVU]np[[[n MeJVcSNJHOMeJ[kWcFJPGNOQ M GG GG

npJZ[[_ THMkVU]np[[[n MeJVcSNJHOMeJ[kWcFJPGNOQ M GG GG

npJZ[[^ THMkVU]np[[[n MeJVcSNJHOMeJ[kWcFJPGNOQ M GG GG

npJZ[[m THMkVU]np[[[n MeJVcSNJHOMeJ[kWcFJPGNOQ M GG GG

npJZ[[\ THMkVU]np[[[n MeJVcSNJHOMeJ[kWcFJPGNOQ M GG GG

npJZ[[r THMkVU]np[[[n MeJVcSNJHOMeJ[kWcFJPGNOQ M GG GG

npJZ[]^ THMkVU]np[[[n MeJVcSNJHOMeJ[kWcFJPGNOQ M GG GG

UNKMBffIEBOWKDHIAJK
hVXjk_\^mYFdd FGPJjSHOJWHOgGJ][[^Zle_[ M GV Gc

vcw hVXjk_\^lYFdd VGYROJvcwJ^JTSGM M GY GO

vIw hVXjkGr_mjndd VGYROJvIwJ^[[J�� M GV Gc

vTSw RcRQj][llVO[[ cWRQOH M GG GG

vTSw hVXjk_r[[YFdd TSQOWJjSHOJvTSw M GV Gc

pYJ[[[] HVWHp[[[_YFdd pOHHSPOJVWHOJPpVk]Z`]ZOb M Gp GI

PSXMk\_l^YFX[ WjXOHMJFGXiGRJ_`nM\^M M GY Gp

MNGIVm^`_YFX_ NGVISXgJVGMOJ_`a M GX Gd

MNGIb^[mmYFdd NGVISXgJGQv\[OMk[lMw M Gc GT

TMN]_[ZNYZ]\G MNGOGIOHJ\JWcFJ]_xZVFJMOGJPHGQOJOROVPHWX M GO GX

vpw hVXjk_`^]YFdd jSHOJ^JjGUMJpcJQG][[J^Ll M GV Gg

vMNIw HVWHp[[[_YFdd pOHHSPOJVWHOJPpVk]Z`]ZOb M Gp GI

HHFVg][\]YFMG HsVJVGk][JcWMSQOX M GM Gj

MNGIN_[[ZYFdd VORkGSHJjHGNNOH M GV Gg

iYGPi[[]lPGdd YGPPOHUJHZvb_wJPWMcSYG M GG GQ

hGVVd_][[YFMG GVJVWHQ M Gc GH

vMw hVXjk_ZZ]YFdd VWXJjJJv^wjGUM M GV Gg

RcRQj][[rVOdd cWRQOH M GG GG

RcRQj][Z[VOdd cWRQOH M GG GG

RcRQd]\]^YFdd cWRQOHJGXWQOJVGN M GG GG

RcRQd]\[`YFdd cWRQOH M GG GG

RcRQI]m[]YF[[ cWRVOHJVVGYG]lr^YFT] M GG GY

RcRQj][[rVOdd cWRVOHJVVGYG]lr^YFT] M GG GG

RcRQj][Z[VOdd cWRVOHJVVGYG]lr^YFT] M GG GG

bPGMQl[N]_[[[ MVHOj M GG GG

bPGMQ^[N]_[[[ MVHOj M GG GG

MISNEBJDHIAJK
] VVGYG]l][YFT_ VGYSXOPJMOPJ_`nMZ^M M Gb YF

]e] gQWHp][mlYFMV QWWH M GG GQ

]e_ NIGSk][`lYF[[ QWWHJHGPVc M GV Gp

]el cYQgYl[]lFOMY YGQgO M GV Gc

]e^ cQOVh[[^]YFMG ROQJQOVWHGPSWXv\[OMk[lMw M GG GY

]em cQOVh[[^_YFMG HsVJQOVWHGPSWXv\[OMk[lMw M GG GV

]eZ nYPXk][mlYFMV iNsQWjXJYiPPWX M GG GQ

]e\ nYPXk][m_YFMV NWjOHJYiPPWX M GG GQ

_ gVGYY][`lYFIG VGYkYv\[OMk[^Mw M GX Gd

l bPGMY^[N_[[[[ MVHOj M GG GG

t

t

t

t
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SERVICING NOTES

1. How to retrieve the IC6002 (Flash Memory).

1.1.- Desoldering the Shield Case Cover.

1.2.- Introduce the screwdriver through the hole.

1.3.- Insert the screwdriver between the IC6002 and its socket. Push up the IC6002 with the screwdriver as in Figure 16.

1.4.- Retrieve the IC6002.

1.1

1.2

         Figure 15: K7353BM Unit

         Figure 16: IC6002 Retrival Detail

1.4

1.3
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         Figure 18: IC6002 Retrival Detail

         Figure 17: K7353BM Unit

2. How to retrieve the IC6002 with pincers (Flash Memory).

2.1.- Desoldering the Shield Case Cover.

2.2.- Introduce the pincers into the hole.

2.3.- Insert the pincers and take hold the IC6002. Pick up the IC6002 with the pincers as in Figure 18.

2.4.- Retrieve the IC6002.

2.1

2.4
2.2

2.3
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3. How to rewrite data in NVM.

The NVM (Non Volatile Memory) is a read/write device which function is to keep data even in the case of TV set is
switched off.

Part of these data is recovered every time the TV is switched on, and, of course, if user makes any change in the
user settings (i.e brightness, contrast, etc..).

The NVM data could be corrupted if any external destructive action is carried out (Sparks of high voltage) or if a
problem happens to the IC itself (defective IC or damaged IC). In order to keep the data uncorrupted, several
protection countermeasures are implemented; one of them is to have a copy of all the NVM relevant parameters in
the FLASH (which keeps the software for the microcontroller). So, the procedure to follow if the NVM IC is damaged
or the data is lost is the following:

a) If the NVM IC is substituted for a new (BLANK) one, it is possible to write the NVM asking for the file which
corresponds to the model or let the microcontroller write the default data which is written inside. This
process is automatically carried out  when the blank device (NVM) is soldered and TV is switched on for
first time after the modification. The TV starting time is longer than normally due to the rewriting procedure.
In both cases a new geometry adjustment should be done because of CRT and chassis tolerances.

b) If the NVM is corrupted and some data is lost, there are internal software protection to recover the data
related with configuration of ICs but user data can be lost (some channel data or user settings for video,
audio etc..). It is possible to recover this data forcing an auto installation and setting the user settings
again.
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Pack-ad
SPAKX4055BMZZ

Carton Box
SPAKC5482BMN2

4. Packing of the Set & Accessories

Batteries
UBATU0013TAZZ

R/C Battery Cover
GCOVHA009WJSA

Remote Control
RRMCG1071BMSA

Operation Manual Set

Wrapper
SPAKP2006BMZZ
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Notes:
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