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HUMAX Super-Set Specification

1 Brief Specifications

ltems Description

Transport Specification : DDA\I;E(;Jfrr:SgﬁOSr; stream

Input Frequency ® 050-2150MHz

MCPC and SCPC ® Supported

Modulation Type ® (QPSK

FEC ® Multi convolution coding supported defined in DVB

PC Card slot ® 2 PCMCIA type-I or II supported common interface in DVB
document A017

Smart Card slot ® 2 slot support

LNB Power ® Switchable 13.5 - 18V

0/12V DC output ® Supported, current 100mA

DiSEqC Bus ® DiSEqC 1.0, 22KHz tone

Video Compression ® MP@MIL]in MPEG-2

Aspect Ratio ® 4:3 and 16:9 with pan vector

Video Output ® CVBS/RGB

Audio Mode ® Mono ,dual, stereo and joint stereo

Audio Sampling ® 32, 44,1 and 48KHz

Data Service ® [ow-speed(RS-232) and high speed

Internal modem slot ® V.32bis,

Flash Memory ® Base 2MB, Extended 1MB

RAM ® Base 2MB

EEPROM ® 128KB/256KB

On-Screen Display ® 16 colors

Teletext ® Support in DVB ETS300472

Subtitling ® Support in DVB A009

IPPV, EPG ® Supported

2  Electrical Characteristics

2.1 Power Supply

ltems Description
Input Voltage ® 190V -250V AC
Frequency ® 50Hz
Type ® PWM LINEAR POWER
Power Consumption ® 40W max.
Standby power consumption | ® <I5W
Protection ® Sepgrate internal fuse' . '

® The input shall have lighting protection
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2.2 Tuner

Iltems

Specifications

One Connector

IEC 169-2, female(F type)
For signal input from the antenna and LNB

The other connector

IEC 169-2, female(F type)
For signal output to an external equipment

Frequency range

950 —2150MHz

No. of inputs 1
Signal level -25 ~-65dBm
. 75Q unbalanced nominal impedance
LNB mput input return loss >7dB
LNB output 75Q asymmetrical impedance

output return loss >8dB

LNB power & feed-
horn polarization

Vertical : +13.5V

Horizontal : +18V

Voltage tolerance : <+ 0.5V

Internal DC source resistance < 0.5

Current : 400mA max. short circuit protection

DiSEqC 1.0
LNB Control 22KHz tone

0/12V DC output(100mA max. short circuit protection)
Protection 4.5KV surge protection, short circuit protection

Bypass(loop-through)

Power bypass

2.3 RF modulator

ltems Specifications

. ® Connector type : IEC 169-2, male
RF input ® from terrestrial antenna
RF output ® Connector type : IEC 169-2, female
Impedance ® 50Q asymmetrical, return loss = 8dB
Bandwidth ® Channel 21-69 for the Demodulator output
TV standard ® PAL-B/G/I
Vision output ® DSB
Audio signal control ® Controllable for volume and mute
Sound output ® 50 psec pre-emphasis characteristic, digitally processed

3 Channel Processing

This specifications is based on ‘Digital broadcasting systems for television, sound and data
services; Framing structure, channel coding and modulation for 11/12 GHz satellite
services, prETS300 421

3.1 QPSK Demodulation

ltem Description
Modulation ® (PSK
Input symbol rate ® 231 Mbps
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3.2 FEC
Item Specifications
® Convolutional code rate 1/2, 2/3, 3/4 5/6, and 7/8 with constraint length
Inner FEC e K-7
Convolutional . . . .
. ® Convolutional deinterleaving with I = 12
deinterleaver
® Reed Solomon code, RS(204, 188, T=8).
® Quasi error free output is assumed (i.e. BER of about 10™") in the
Outer FEC presence of input error bursts at a BER of 2 x 10™ or better with
interleaving depth I=12. In case of worse BER situation, the IRD shall
stop the MPEG decoding.
® The polynomial for the Pseudo Random Binary Sequence(PRBS)
Energy Dispersal genera&or isi 5
Removal ! +X . +X . .
® The initialization sequence shall be the 15 bit sequence:
"100101010000000"
4 MPEG Decoding
4.1 Demultiplexer
ltem Description
Input transport stream (® MPEG-2 ISO/IEC 13818-1 transport stream specification
Input rate ® 60 Mbit/sec max.
® One audio PID
Filter ® One video PID
® 30 general purpose PIDs
Transport buffer o A 5'12—l?yte buffer for each of the two output elementary streams
(audio/video)
® Table ID
Section layer filtering {®  Version number
criteria ® Section number
® Current/next indicator
Error detection ® (CRC32 on all 30 general purpose PIDs
® Detects and handles errors, lost packets, and discontinuity
Fic ® Spontaneously detects and handles splice points
) ® Provides PCR recovery
® Provides a high speed output data port for transport packets

4.2 Video Decoding

Iltems Description
Profile, Level ® ISO/IEC 13818-2, |!lP@ML|
Frame rate ® 25Hz
Aspect ratio ® 4:316:9
® To allow a 4:3 monitor to give a full-screen display of a 16:9 coded
Pan vectors picture
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Resolution ® 720x 576,25 frame per second
Up conversion to ® 544 x 576,25 frames per second
® 480 x 576, 25 frames per second
produce a full-screen ® 352x 576,25 frames per second,
display ® 352 x 288, 25 frames per second
® 16 colors
OSD ® Western European character set
4.3 Audio Decoding
ltem Description
MPEG ® MPEG-1 Layer I and Layer 11
® MPEG-1 single channel
Mode ® MPEG-1 Flu.al channel
® MPEG-1 joint stereo
® MPEG-1 stereo
Sampling rate ® 32 441, and 48 kHz

Mechanical Characteristics

5.1 Front Panel
51.1 Key Button
ltem Description
Standby ® Standby/Operation
Channel ® 2 keys for channel up and down
5.1.2 Display
ltem Description
® 4-digit
7-segment ® With decimal dots
® Visible from at least 7 m
5.2 Rear Panel Input, Output
ltem Description
Power code ® Connector type: IEC83, C5 alternative 11
Base Band A/V ® Cinch (Video, Audio L+R)
. ® From the LNB
LNBin ® Connector type: F-type, female
® 750 asymmetrical impedance
LNB out ® output return loss >8dB
Terrestrial antenna|®  From terrestrial antenna
input ® Connector type: IEC 169-2, female
Terrestrial antenna|® To TV
output ® Connector type: IEC 169-2, female
SCART ® EN50049 —1
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® TV SCART (RGB, CVBS, Audio L+R output, CVBS, audio L+R input)
® VCR SCART(RGB, CVBS, Audio input, CVBS ,fixed level audio L+R
output)

DCI12V output ® (/12V 100mA short circuit protection

Power switch ® power IN/OUT Control

Serial port ® 9-pin D type, 115200bps

53 RCU
ltem Description

Operating distance ® (02to7m

Angle ® 90° in the horizontal plain, and a vertical offset of £20°
® Menu
® Numerical key pad (0 ~9)
® TV guide
® 4 cursor control keys (up/down/left/right)
® Seclect/OK key
® Audio mute key

Keys ® Standby key
® TV service
® Subtitle selection
® Audio service
®  Audio soundtrack selection
® Exit
® Y] :4keys ( P+, P-, V+, V-)

6 IRD Interface

6.1 Serial Interface

ltem Description
Electrical interface ® Complying with RS232C specifications
Speed ® 4800,9600,19200(RS232 standards)
More over ® 38400, 57600, 115200 Baud-rate
Flow control ® Hardware flow control by signal DSR and DTR

7 Environmental Requirements

Item

Description

Storage

-10°-+50 °C

Ambient operating temperature range

0°-+445 °C

Storage humidity range

5 —95% RH non condensing

Operating humidity range

10 — 95% RH non condensing

EMC requirements

Meet applicable EMC requirements
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8 Man Machine Interface (MMI)

Support for MPEG-2/DVB Compliant SI with guidelines on implementation and usage
of service information (TM1324 of DVB Doc. )

Support for Guideline for implementation and use of the common interface for DVB
decoder applications

Support for DVB document A017

User friendly error messages

TV, radio modes

Sub-titling supported

On-Screen Display for IRD configuration and set-up

Signal strength and error rate on screen displays

Context sensitive help messages

Navigation between channels and programs

Favorite channel selection

Parental lock facility by channel and program event

Support for auto tuning channels

Support for skipping channels

Support for different national languages (English, Dutch, German, French, Italian,,
Spanish)

Multiple Network

Automatic Channel Searching
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* Wiring Diagram (with PWM Power)

PS :i: FEC
B’d 12P B’d
°
”/ﬁ/ %m CPU B’d
TRANS PCMCIA
slot
VANV N X 2
10/12P - B P 14p Smart
Card
board
FRONT x2

* Wiring Diagram (with SMPS)

el FEC
12p B’d
SMPS ,
B CPU B’d
PCMCIA
slot
4/\3 AKA\ﬁ x 2
10/12P - B P 14P Smart
Card
board
FRONT X2
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* Main Board Diagram

RF - RS232
i SCART +12V
Modulator Cinch
2 TDA8043
e o = QPSK
i UDA1320 ! 1CXA1855 gt ; = Modulator
{ x2 i A/VAMP! i a
iAudio DAC! i ?
. sAATIZT | i CIBuffers FEC B’d
PS B’d S iVideo Encoder
/ | SDRAM | oo : 5 !
SPMS el feleefefuefefniele e
i SAA7201 ; Frmmem s .
i MPEG | . L64108
i Decoder g L CPU & P A PCMCIA
S " pemux | T Slotx2
] D 3 PY (R SR B SO {CXD1957
EASICE : : Doz : i cl1IC ommmemm—-o o
S v L. _ROM___: PR ; i TDA8002 |
e , iSCICx2!
! Eeprom : Smart Card  [------------
Ak : b’d
s H/W Block Diagram
| 4Key, 4Digit 7 Seg display | FRONT
A
; |
Flash EEP CS1031
Dzl}wABM Memory ROM ASIC SLOT SLOT

3 $ 3 $

I I

TUNER
CXD1957A TDA
L64108 - PCMCIAQ - 8043 - 1228E 4
(CPU & DEMUX) (QPSK) (TUNER) LNB signal
CIcontrol input
| upA1320 >
SAAT7201 ™1 Audio DAC l_ A/V SCART
(MPEG CXA1855 B SCART
DECODER) UDA1320 oA
Audio DAC o AMP

RCA RCA JACK
i SAAT127
Video ENC
SDRAM
(Memory) RF - RF-M OD
PWM POWER /SMPS >

Modulator
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YWw.humax Ki
Parts & Functions (by each schematic diagram page)
Page Main Parts Key Functions Remarks
1. Power Regulator Supplies +3.3V, +5V, +15V,
- U800, 801, 802, | +7.5V, +30V, LNB
803,.804,.808 ' (Trar}sformer model) ' Check that the
2. Rectification Diode Rectifies the transformer input
2 Transformer model
- D803, 804 power (Transformer model) ower is defective
Q801 — LNB Power on/off P ’
3. Other resistance & Tr | Q800 — 13.5/18V Switching (LNB)
(Transformer model)
Supplies CI Power
6.7 FET(IRF7303), Tr U18 — CI Power Switching Check that the CI

C108, C125

C108, 125 — Determines
Power Rising Time

initialization fails.

TN801, Q801, L601, R601
- Receives/Tunes Channel,

Check for the power
size and

3 2. QPSK Demodulator

1. Tuner and 22K Tone 22K Tone
LNB power supply Caution: St £
- Generates 22KHz Tone aution: age 0
generating heat
Be careful in
troubleshooting the

U603 — TDA8043, Channel Locking

weak part of the static
electricity.

3. Resistance & Tr

Q604 : Senses LNB Over-load
K601 : Connects LNB power

Check that the system
operation fails.

U604 : D-FF

3. Glue Logic Part U606 : NOR Logic Check CI fails
U26 : CI Control IC
6.7 | PCMCIA CI CAM Various TTL : TS Path Check CI fails

U27,U28 : CD and ACK processing
parts

1. MPEG TS Demux

U4 : Demux - MPEG TS Signaling

The PLL part is
particularly weak in
static electricity.

16 Boot ROM Connector

10
] Range of frequency
2. VCXO & Others U2, 3 ¢ Generates 27MHz system fluctuation by voltage:
clock
approx. 100ppm.
DRAM .
11 _KM416V1204AT-60 System Main Memory
12,13 | EEPROM (128K U51:128 Loader S/'W
14, 15, | Flash Memory & U45 : 2MB, U46 : IMB Main S/W

Caution: Optional resistance

U10 : CS1031 ASIC (Reset Control,

ASIC Remocon Input, Front Display, I1IC
17 Reset IC Control, Chip  Select) Related to System Reset
U9 :ResetIC
MPEG Decoder Decodes the MPEG Data and then
1917 U1, saa7201 outputs with the digital A/V signal, | Rorated to System Reset
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- IC Card Interface

- Embedded CI

20 _8311{? M Memory for MPEG Decoder
. - Outputs after converting Digital Video
71 ?/11}126 ;) }érxz(;eerB Data to Analog Video Data. Related to Video
’ - Tele-Text Data Processing Output
EMI Filter - F2~5 : 27M filter for EMI
- Outputs after converting PCM Audio
Audio DAC Data to Analog Audio
29 -Ule6, U17 : UDA1320 Ul6 =TV SCART, RF, CINCH Related to Audio
U17= VCR SCART Output
OP-AMP Stage - Inverted amplification of DAC audio
-U40, 41 : TLO72 signal
23,24 U49, U50 - Smart Card Interface VA De-scramble

27 Video Filter

- Connects and filters the video signal

Related to Video
Output

5V(A) Generator

- Various Signal Tr
: Function of Pin 8, 16

- BLANK : On (RGB), Off (CVBS)
- SEL : Status out of VCR by-pass

28 U406 SCART & RF Supply
A/V AMP & Mux

29 - U400( CXA1855) - Gain: 6dB (Video), 0dB(Audio) Related to A/V
Buffer - Buffer: Increase in output Output
- Q400~405

Control Signal definition 19)1;1N81 E%Yigcﬂ) d
SCART Function - SCTFO : On as VCR by-pass ' s oce
. . 5~8V =16:9 mode

- U401 - WIDE : On as wide mode selection _

30 0 ~ 2V = By-pass

Pin 16(BLANK)

Q414, 415, 416 — Converts to mono
signal after mixing Audio L/R signals

1~3V=RGB
-VCR  :Onas VCR by-pass Off 0 ~0.4V=CVBS
U401 — Transmits to TV after | Noise occurs in the
converting A/V signal to UHF wvs. | upper channel
31 RF-Modulator - U402 signal. (because of a

defective
modulator)

Phone Jack — JP401

Outputs CVBS and Audio L/R

Related to CINCH

32 Buffer — Q413 3458, 459, 460: Adjustment of Output
impedance

33 12V Generator — U404 Generates LNB Switching voltage

DC Jack — JP402 (0/12V)

: Serial

232 Interface - U405 I/P chip and connector (for UART L
34 . Communication

232 Port — JP403 communication)

Port
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tion Guide for Troubleshooting Section | All model with Super Set

®  The following work flow is recommended when troubleshooting.

1. Appearance Check
- Check for the state of set assembly, connection of connectors, curved or broken
PCB, soldered/shorted parts, and other noticeable defective parts.

2. Power Supply Stage Check
- After applying power to the set, check for the circuits from the primary AC input
of transformer through the output power supply (including +3.3V DC). The output
power supply of Super Set model is as follows
: Digital Power Supply (+3.3V, +5V)
: Analog Power Supply (+7.5V, 15V)
: LNB Power Supply (+13.5V/+18V), VT(+30V)

3. System Check
- Check L64108(CPU) works normally; i.e., check for the items such as System
Reset, System Clock, Memory , and other various Parallel Device Access that are
essential when the set operates. First of all, the operating power supply from each
functional device must be checked.

4. Channel Check
- Check for the part which receives, tunes, and locks the RF frequency output from
LNB(antenna) and then outputs the DC power supply of driving LNB and 22KHz
Tone signal. Check also the TS(Transport Stream) signal output from QPSK
Modulator(TDA8043) operates.

5. PCMCIA Common Interface Check
- The CAM card must be inserted when decoding the channel scrambled under CI
Format. When inserting, proceed in the following sequence: Card Detect, CAM
Power On, CAM Initial. By this proceeding, TS Stream Input Buffer, CAM Output
Stream and TDAS8043 Output Stream are switched and then input to
L64108(Demux). So check for the part relating to the stream of TS signal.

6. MPEG & AV Check
- Check form MPEG Decoding through A/V output. And then check for the
functions of the output terminals of Back Panel (SCART, RF-Modulator, Phone
Jack).

®  The figures shown in the guide depend on the status of system, received signal, or etc.
®  When a problem happens, the point is to find where it takes place by tracking the stream of the

signal related. Therefore, the waveforms shown herein are recommended only as a pattern of
the signals related.
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Basic Check Item — Power

Classification
Supply

Section | PWM Power (PS) B’d

Item: Digital power supply +3.3V

Symptom: System Doesn’t Operate

® Measurement: The input/output voltage waveform of System Main Digital Power Supply
(+3.3V) is as shown the figure below.

TelcmmR NS | TR . O Waveform Description
. ) %5&’;&32 1) US03(LM2576) Input : +20V
871.omy 2) U803 Output (Switching)
. H H H « Ref1 RMS 3) +3.3V output
1A \ T sl O Location of Measurement: See Schematic
b i, werten] ﬁ's‘f“h;"’} Diagram page 2/36
349.omv 1) D804 (+) pin
2) D806 Anode
. SOV 30 WSO SO SO TN 3) C812 (+) pin or R820

Ch1
Ref1 v 10us

O  Outline: Description of each measurement is as follows.

v' U803 Input: The secondary voltage of Transformer is rectified and then output via D804 (+)
pin. At this time the voltage is about 20V. If this voltage is not measured, check both D804 and
Transformer outputs.

v/ U803 Output: The U803 output becomes Switching Waveform with a fixed duty. If this
waveform is not output, check for the solder of the circuits associated to LM2576.

v' +3.3V Output: The voltage must be more than 3.4V so that the system can operate securely. If
the voltage is less than 3.4V or any abnormal voltage is generated, check for the solder of
R820.

®  General causes of failure
- PCB Pattern Short
- Component Soldering Short
- Defective Parts

®  Countermeasures: Parts Replacement / Re-Soldering / Application of ECO
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Classification Basic Check ltem — Section | PWM Power (PS) B’d
Power Supply

Item: Digital Power Supply (+5V)

Symptom: System Doesn’t Operate

® Measurement: The input/output voltage waveform of System Main Digital Power (+5V) is as
shown the figure below.

R S i _— O Waveform Description
” e 5 Spme 1) U804(LM2575) Ir.lput.: +20V

950.4mv 2) U804 Output (Switching)

. H H H H 4 Refl RMS 3) +5V output

B DN T : é&i%&%. O Location of Measurement: See Schematic
mpltude Diagram page 2/36
305 1my 1) D804 (+) pin

2) D807 Anode

TV [Ch 200mvy M 10us Chl 7 1.44V 3) C815 (+) pln Or R818

O  Outline: Description of each measurement is as follows.

v' U804 Input: The secondary voltage of Transformer is rectified and then output via D804 (+)
pin. At this time the voltage is about 20V. If this voltage is not measured, check both D804 and
Transformer outputs.

v/ U804 Output: The U804 output becomes Switching Waveform with a fixed duty. If this
waveform is not output, check for the solder of the circuits associated to LM2575.

v' +5V Output: The voltage must be more than 4.5~5.5V so that the system can operate securely.
If any abnormal voltage is generated, check for the solder of the feedback resistor R§18, R819.

®  General causes of failure
- PCB Pattern Short
- Component Soldering Short
- Defective Parts

®  Countermeasures: Parts Replacement / Re-Soldering / Application of ECO
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Basic Check Item —

Classification Power Supply

Section | PWM Power (PS) B’d

Item : Digital Power Supply (+7.5V)

Symptom: System Doesn’t Operate

® Measurement: The input/output voltage waveform of System Main Digital Power Supply
(+7.5V) is as shown the figure below.

O Waveform Description

R oy . 1) US02(LM2575) Input: +20V
» et R 2) U802 output (Switching)
2oV 3)+7.5V output
4 Refl RMS
- m H ﬂ F e O Location of Measurement: See Schematic
Ty e e shasti Diagram page 2/36
: 1) D804 (+) pin
770.rmy 2) D805 Anode
2 3) C810 (+) pin or R809
%]i] T ]VV Ch]ZOugo my M 10us Chl 7 1.44V

O  Outline: Description of each measurement is as follows.

v U802 Input: The secondary voltage of Transformer is rectified and then output via D804 (+) pin.
At this time the voltage is about 20V. If this voltage is not measured, check both D804 and
Transformer outputs.

v/ U802 Output: The U802 output becomes Switching Waveform with a fixed duty. If this
waveform is not output, check for the solder of the circuits associated to LM2575.

v' +7.5V Output: This voltage must be more than 7.5V so that system can operate stably, peculiarly
for the prevention of error at the A/V part. If any abnormal voltage is generated, check for the
solder of feedback resistor R815, R816.

®  General causes of failure
- PCB Pattern Short
- Component Soldering Short
- Defective Parts

Countermeasures: Parts Replacement / Re-Soldering / Application of ECO
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Basic Check Item —

Classification Power Supply

Section

PWM Power (PS) B’d

Item: LNB Power Supply (13.5V/18V)

Symptom: TS Locking Doesn’t Work ( No or Bad Signal is OSD displayed )

- PCB Pattern Short
- Component Soldering Short
- Defective parts

® Measurement: Two types of LNB voltages are generated according to Antenna Setting Mode
- Horizontal type = 18V, Vertical type

Tol ST snovs 1271 Acas O Waveform Description
Lot noy 1) U801(LM2574) Input: +35V
i SRR 2) U802 Output (Switching)
3) LNB Voltage Output(13.5/18V)
Ch1 RMS
" m W W W ' O Location of Measurement: See Schematic
' " ‘ gfag;:gﬁ}, Diagram page 2/36
iy Pl 1) D803 (+) pin, Pinl
Y 2) D802 Anode
3) C804: (+) pin or C805
%22] 22Vv Ous TV M T0us ChT 7  1.44V
Telc SR 5W5/5 [ dona O Waveform Description
‘ Ty 1) LNB_HOR: Horizontal Antenna Select
" e 2) LNB_ON: LNB Power Supply Enable
.ww -
: : O Location of Measurement: See Schematic
R Diagram page 2/36
] G 1) Contact of R811 & R812 (+3.3V)
1 chzgus 2) Contact of R813 & R814 (+3.3V)
200mv__ ChZ 200mv ™ 10us CR1 7 1.49 v:
O  Outline: Description of each measurement is as follows.
v' U801 Input: The secondary voltage of Transformer is rectified and then output via D803 (+) pin.
v' U801 Output: Switching waveform with a fixed duty which is proportional to voltage size
v" LNB Voltage: Check LNB operating power supply meets + 0.5V.
®  General causes of failure

®  Countermeasures: Parts Replacement / Re-Soldering / Application of ECO

=13.5V
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16

Humax SuperSet-English



Basic Check Item —

Classification Power Supply

Section | PWM Power B’d

Item: Power Supply VT (+30V) / +15V

Symptom: No Tuner Locking or Picture Broken after Locking
Error happens in SCART output, CI initialization, or DC 0/12V conversion

® Measurement: More careful check is required when any problem happens because a tuner
responses sensitively according to ripple, range of voltage. The schematic measurement
waveform relating to VT is as shown in the figure below.

Tek ETTE 5MS/s 46 Acgs
I ¥t

o some O Waveform Description
L Lo 1) US0O(LM317) Input: +48V

frt ottt e i 4713V

. 2) U800 Output (VT voltage): +30V

1 O Location of Measurement: See Schematic
" S FEV Diagram page 2/36

1) D800 Anode

2) R804

CRT 2V TV W 10§ CRT 7 149V

O  Outline: Range of VT is approximately 28 ~ 31V DC. If the measurement value is out of this
range, check R802, R803, and U800 are correctly inserted/soldered.

® Measurement: +15V is an operating power of SCART, CI FET Gate, DC 0/12V. The
measurement waveform of associated circuit is as shown in the figure below.

Tek Run: 5MS/s Sample
...... I " ] 3

A S0z O Waveform Description
ki 1) U808(LM7815) Input: +20V
- o 2) U808 Output : +15V
R O Location of Measurement: See Schematic
Diagram page 2/36
iy 1) D804 (+) pin
ol 2) C817

Chi v [Ch2] 1V 10ps Ch1 7  1.44V

O Outline: If the measurement value is out of this range, check the device is correctly
inserted/soldered.
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Classification System Check Item Section | CPUB’d

Item: System Clock (27MHz) and L64108 Internal Clock(54MHz)

Symptom: System Doesn’t Operate
Or operates intermittently

® The system clock mainly depends on the security of VCXO. It will be further described in
the item L64108 Reset .

® 164108 internal clock is twice 27MHz System Clock (54MHz). It is generated by PLL inside
108 and used to operate L64108.

® This is peculiarly sensitive to static electricity. So this might become a cause of easily
producing failure.

® The waveforms of two clocks are as shown the figure below.

Tek STTE 2GS/s 135 Acgs
5 F 1
) ssome O Waveform Description
chafreq 1) System Clock (27MHz)
S 2) Internal Clock (54Mhz)

O Location of Measurement: See Schematic
Diagram page 10/36
1) U4(L64108) Pin 7
2) U4(L64108) Pin 20

2+

200mv  CR2 200mV M 25A8 CRT 7 228mV

® Causes of Failure & Countermeasures

- The 24MHz clock is a basic system clock. If it is not secure, check for the insertion of
circuits associated to VCXO. Especially, the presence of an optional resistor (R24) according
to the type of VCXO must be checked.

- If the 54MHz clock operates insecurely, parts replacement is recommended (because
instability happens mostly when PLL of L64108 is damaged by static electricity and others).

- When replacing parts, be careful not to be injured by static electricity coming from a
soldering iron.

- Check for the status of assembly/solder and wrong or inverse parts insertion

Confidential 18 Humax SuperSet-English



Classification System Check Item Section | CPUB’d

Item: Main Reset & System Reset

Symptom: Power On Reset Doesn’t Work

System Malfunction Happens.

1+

Tek BITE 20ks/s

Measurement: Timing between operating voltage and reset needs to be checked because it may
affect the operability of device. The measurement waveform between L64108 power supply

and Reset is as shown in the figure below.
cqs
-t

AL 312my

AL 4. 1ms

@: 424my

4 O Waveform Description
1) Reset Signal

2)+5V Power Supply

] O Location of Measurement: See Schematic
Diagram page 17/36

1) UI9(KIA7042P ; Reset IC) Pin3
2) U10(CS1031 ; ASIC) Pin6

CR1 200mv 00mV 25ms CRT 7 240mv

Outline: SuperSet Reset occurs due to +5V. Reset happens when U19 input threshold voltage
exceeds the fixed voltage (4.2V). Time Delay is a process for applying Reset after the operating
power supply is stabilized. If the reset signal is not generated, check for time delay.

Reset Procedures

1) First, the primary delay happens due to +3.3V/+5V Timing. And then the secondary delay
takes place because of the threshold voltage of Reset IC and the delay inside ASIC.

2) SAA7201(MPEG Decoder) is completed by Main Reset. About 20msl later, L64108 is reset
by System Reset (ASIC pin 6 (RESET)).

3) Reset must be released after the operating power supplies (+3.3V & +5V) are stabilized.

4) Because the clock of each device needs some time to be stabilized.

Causes of Failure & Countermeasures

1) For Main Reset, timing can be distorted by defective U9. And also any malfunction can
happen because the contact of TACT SW, S1 fails.

2) Check for the output from FET (see Schematic Diagram page 5/36) connecting the power
supply of CPU B’d . And also check for the insertion of related devices.
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Classification | System Check Item Section | CPUB’d

Item: Main Reset & System Reset

Symptom: Power On Reset Doesn’t Work
System Malfunction Happens

® Measurement:. Timing between operating voltage and reset needs to be checked because it
may affect the operability of device. The measurement waveform between Main Reset and
System Reset is as shown in the figure below.

Tek TR 5ks/s 2 Acgs
e &
. AL 30 e L.
@ 0V O Waveform Description
1) Main Reset Signal
. S 2) System Reset Signal
T O Location of Measurement: See Schematic

Diagram page 17/36
1) U19(KIA7042P ; Reset IC) Pin3
« 2) U10(CS1031 ; ASIC) Pin6

200mV  CR2 200mv M Toms Ch2 7 384mv

O  Outline: SuperSet Reset timing happens due to the delay inside +5V threshold and ASIC
After the operating power supplies (3.3V, +5V) are stabilized. The above figure shows the
waveform of checking the delay inside ASIC (20mS).

®  Measurement: The following figure shows the waveform of measuring the delay in rising time
of +5Vand +3.3V.

Tek SEJH 20kS/s ’ 3 Acgs .
A o O Waveform Description
1 1) Main Reset Signal
d
' 2) +3.3V Power Supply
7o e

O Location of Measurement: See Schematic
: Diagram pages 5/36, 17/36

: 1) UI9(KIA7042P ; Reset IC) Pin3
/ 2) US3(IRF7303 ; FET) Pinl

2

Chi— 200mv 200mvV M 2.5ms CR1 7 240mV

O  Outline: The SuperSet reset timing is completed by +5V, +3.3V rising time. The +5V rising time
is delayed by RC time constant (R231 & C201) at FET Gate Stage.

® Causes of failure & Countermeasures

1) For Main Reset, timing can be distorted because of defective U9 . And also any malfunction

can happen because the contact of TACT SW, S1 fails.

2) For System Reset, check for the power supply of ASIC(U10) and the status of pin soldered.
3) If the delay of +5V, +3.3V rising time happens, check for the status of RC time constant (R231,
C201).
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Classification | System Check Item Section CPU B’d

Item: System Reset & System Clock

Symptom: Power On Reset Doesn’t Work
System Malfunction Happens.

® System Clock 27MHz must be stable in System Reset or Power On Reset. There are cases
where the clock is unstable until System Reset is released in Power On Reset because of a
defective VCXO or others.

® Make sure that the waveform as shown in the figure below is provided in Main Power On .

Tek ST 10kS/s 1 Acgs

L0 s O Waveform Description
1) System Reset Signal
4 2) 27MHz Clock

E3
Sne

O Location of Measurement: See Schematic
Diagram pages 10/36, 17/36
1) U10(CS1031 ; ASIC) Pin6
2) F1(FILTER) Pinl

st

)
: L
200mv Chz 200mv M 5ms Ch1 7 228mv

®  Causes of Failure & Countermeasures
v" One of principle causes is a defective VCXO. Replace the part in this case.
v' In cases other than this, check for the status of assembly, soldering, etc.
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Classification System Check Item

Section | CPUB’d

Item: SAA7201 Operation

Symptom: MPEG Play Doesn’t Work
Failed when performing a test on 7201 memory

81MHz
Clock

DSACKI1

Tek SN 100MS/s

* SAA7201 needs a process of setting the initial reset timing because of Chip Bug (and which is
applied to the present circuit). But if 7201 still doesn’t operate, check at least the following items to
make sure that 7201 itself operates.

289 Acas

L

brestendo] /MWWW
2+

7201CS = WT

Ch | A

Tek 2Gs/s

soldering and then /take af
wrong soldering.) If MP
MPEG TS Data for A

If SAA7201 doesn/t-operate;
Timing, System Claock, etc.

i

CRZ

IV Ms00Rs CRT £ 2V

9 Mar 1998
20:18:07

164 Acqs

ppro.

). If no problem is found)’
priate actions. (In fact,”a number of failures happened because of

glﬁ&r €

¢heckthe othercausgs, (neluding Power Supply (+3.3V), Reset

11

s

® Check also Rep tx{%
(SAAT201) ( i

OpfT

auyug

Toatbe &
i

M 10ns Chil 7 2V

Az
@:

Location of Measurement:
See Schematic Diagram page 19/36
Pin 84 of U11

Location of Measurement:
See Schematic Diagram page 8/36
Pin8 of U27

7.143MHz
3.846MHz

ot Freg Location of Measurement:
. 2

Lnpiithde See Schematic Diagram page 5/3
ch gl Pin9 of U36

u nstable
histogram

ch1 High
3.24V

Q ¢gf< short, cold solder caused by failure in

e*v'ngcheck all 8 bit lines to make sure that
Ct.

Ch1 High
3.44V

portant role when initializing MPEG Decoder

9 Mar 1998
20:11:27
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Classification | System Check Item Section | CPUB’d

Item: MPEG Video Data Output

Symptom: Screen color severely blurs or screen is distorted

®  When the system works normally, but the output screen color blurs or screen is distorted, it is
mostly because the A/V Data flowing from SAA7201to SAA7127is cut or shorted.

® In this case, check A/V Data Line to find the defective part and then take appropriate actions..
The waveform that is output when shorting between pins is as shown in the figure below.

Tek SJE 200MS/s 24 Acqs

[T

i
Lk

1 ’ - ’ Az 14, 20MHz
| @: 7.692MHz

Ch1 Freq
6.768MHz
Low signal
amplitude

Ch1 Ampl
1.72V

Ch1 High
3.24V

ICh 1| S ] M250ns ChT 7 2V
9 Mar 1998
20:20:01

Location of Measurement: Waveform when shorting U11( SAA7201) Pins 109,110

® Video Encoder controls the operation of device via [2C communication. At this time, if 12C
Line has any problem, the Video Encoder doesn’t operate. Therefore, check that
communication is properly made.

®  When any system problem happens, the point is to find where it takes place by tracking the
stream of the signals related. Therefore, the waveform shown in the figure above should be
recommended only as a pattern of the signals related (and check according to the stream of
signal).
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Classification

A/V Check Item

Section

CPUB’d

Item: Video Output

Symptom: No Video Signal Output

When the system works normally, but no video is output through SCART, Phone Jack, RF-
Modulator, check first Analog Video is output from U14 (SAA7127) Video Encoder.

Output from Ul4: CVBS, SVHS, R, G, B (see the schematic diagram page 21/36). The
waveforms as shown in the figure below are output when using an 100% color bar signal
pattern.

Tek SR SMS/s 555 Acqs
F f
1-F i

A 64ps
@ —1us

= 3

U14, Pin29 Blue Output Waveform

Note: The Green/Red output waveforms

cnTsoomy soomy R ToRs GRS ag war oodire different from the Blue output
waveform, but they keep this type of
Tek SEIH 5MS/s 34 Acgs waveform.

m U14, Pin30 CVBS Output Waveform

A 6aus
@: — 1S

Jjw Ul4, Pin30 SVHS Luma Output
%NWWW\F Waveform

U14, Pin23 SVHS Chroma Output

Th1 500mv 500mv % M 10Ms Ch Lines
24 Mar 19

11895 Waveform

i,

If outputs from Ul4 are normally provided, the cause of any problem is mostly the circuits
related. Therefore, find the problem by measuring the waveform of each part according to the
circuits related to the output stage (such as SCART, Phone Jack,...) where the problem takes
place and then take appropriate actions.

The level of output signal varies according to its location on the circuit. To check the levels of
general cases, see the Video Encoder Performance Measurement Table.

In general cases, it is important to check the input/output signals of Video Encoder (because
the principle cause of the failure in the development process was the cold-soldered device).
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Classification | A/V Check Item Section | CPUB’d

Item: Audio Output

Symptom: No Audio Signal Output

® If no audio signal is output to SCART, Phone Jack, RF-Modulator, check first two Audio
DACs. UI16(UDA1320) outputs Audio to TV-SCART, Phone Jack, RF-Modulator and
U17(UDA1320) outputs Audio to VCR-SCART.

® Because the output level and characteristic of Audio are sensitive to the values of R, C
composing the circuit of U40, 41 (TL0O72 OP-AMP) stage, it is required to mainly check U40,
41 when the characteristic of a certain part fails.

® The waveforms output from U24, 30 when using an 1KHz Tone signal are as shown in the
figure below.

Tek ST 200kS/s

U40, Pinl Output Waveform

U41, Pinl Output Waveform
Steps are shown on the waveform
because of the characteristic of part

SN S00mVAER Ch2 S00mVAE M 2504s Ch1 7 340mv

® If audio is normally output from Audio DAC, then check each circuit to find where the
problem happens.

® Because No Audio Output relates to the analog audio, it is assumed that most of failures are
caused by wrong soldering and parts (Same as video).
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Classification | A/V Check Item Section | CPU B’d
Item: No A/V Output
Symptom: System is OK, but No A/V Output
® If A/V is not output, check first the digital signal input to Video Encoder and Audio DAC is
normal. The measurement waveforms of Video Encoder and Audio DAC are as shown in the
figure below.
® [f the required input waveforms are normal, proceed with the sequence of checking Analog
Output.
Tek EIsIEH 5MS/s . T] 50 Acas
| o ET .
et Freq Analog Video Output
liGw res
Ch1 Ampl
312V
: ch1igh Video Data Input (VPDO)
"Ilmm i ‘ } ‘ ” | Note the area which is synchronized
- T R With video output.
Thi v ICh 2] OmV.BuN'I .10}15. ChZ Lines
150058
Tek SXTEH 10MS/s . T11I2Acqs
T — lA: 10.4aus
@: 16.4us .
Ch1 Frea Audio Data Input
W WMMMNWAIHJ‘"H’_T ﬂﬁ;os%'g(ﬁé
amplitude
Ch1 Ampl
312V
: I L o ch High LRCLK Input
et 12 The LSB Data of Audio
* Left/Right starts at the
1+ fartemriseagensagy i .. .
rising/falling edge.
Chi v 2\/'. M SMs Chi .J’ i.]ﬁV 10 Mar 1908
13:12:45
Tek SfEI=H 1GS/s . T260 ‘Acqs
T 5 193
Ch1 Freq ACLK
3.072MHz
Smbhtde
Graw
W nan BCLK
i WMNJMAALA:
- k
Chi 2V 2V M S0ns Chi 7 1.16 V }g_l}/lsalrﬂzsss
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Classification | A/V Check Item

Section

CPUB’d

Item: Function of A/V Amp

Symptom: System is OK, but No A/V Output

the following two reasons:

®  The output from Video Encoder is input to U400(CXA1855Q) A/V Amp and then the signal
set according to mode is output to SCART, RF Modulator, CINCH. If the output from Video
Encoder is OK, check A/V Amp in the following sequence.
1) Check U400 Power Supply (+7V).
2) Check for the short or solder between pins..
3) Check the final input/output is performed via Tr Buffer.
4) 12C Line Check: Check both CLK and Data operate correctly.

® The output from Audio DAC is split into a level fixed signal and a level controllable signal,
and then it is input to A/V Amp. The level fixed signal is output to VCR SCART and the level
controllable signal is output to TV SCART and RF, CINCH jack. If Audio DAC Output is
okay, check the A/V Amp stage in the same sequence as the video signal follows.

®  Audio Mute Function Not Available: It is assumed that Audio Mute doesn’t operate because of

1) If the operating power supply (+7V) of U400 is less than +7.5V, check the level of power
supply because the switching inside CXA1855Q can be affected by mutual interference
2) 12C Line Check: Check both CLK and Data operate correctly.

® [f any noise happens in the video signal, check the filter of the signal which is transmitted to
A/V Amp is properly inserted and soldered. (see Schematic Diagram page 27/36).
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Classification

A/V Check Item

Section

CPUB’d

Item: Function of SCART

Symptom: - RGB/CVBS Mode Switching Doesn’t Work

- 16:9/4:3 Mode Switching Doesn’t Work
- Bypass Signal Isn’t Output

If CVBS/RGB Video signal is output, but TV mode switching doesn’t work, check TV
SCART pinl6. The range of operation is provided as follows.

1. RGB Mode : +1V ~ +3V

2. CVBS Mode : 0 ~+0.7V

Related parts are as follows.
R45, Q410, D419 — Switches ON/OFF +5V(A) after receiving Blank Control Signal
from U4.
R448, Q411 — Forces Q410 to be turned OFF when an external bypass signal exists.

16:9/4:3 mode switching is done through TV SCART pin8.
The operating voltage is provided as follows.

1. TV OFF - 0V : TV is turned OFF when the operating voltage is OV.
2. Wide (16:9) 16V
3. Narrow(4:3) :+10V ~ +12V

Related parts are as follows.

Q406, Q407,R214 —When SCTFO is ‘1,” Q406 is turned ON. But Q407 is turned OFF, and so

voltage is not output.

Q408, D421, R444 — When SCTFO is ‘0’ and the wide signal of Q408 is ‘1,” Q408 and D421
Are turned on. And then D421 zener voltage (7.5V) is output. This is referred as Wide

Mode.

Bypass Mode: If a certain voltage is input to VCR SCART Pin 8, it is output to TV SCART
Pin8 via D417. And then Q409 is turned on via D418. At this time, the voltage output to the
emitter of Q409 turns on Q411 and it is sensed at the input port of U4 after passing the ‘SEL’
signal line via R449 (D422 is a zener diode for preventing overvoltage).

Q412 is used when turning off Q409 so that Q409 is not affected by the voltage input to VCR
SCART pin 8 in Normal Mode.

In the structure of SuperSet SCART, a matter that requires attention is that the internal function
voltage and the bypass voltage are not switched but combined with Diode. 16:9/4:3 voltage
is combined with D418, 416 and Blank voltage is combined with D419, 420. This means that
the function voltage of TV SCART is affected by the state of VCR operation when VCR is
connected to VCR SCART. Therefore, when performing a test on the function voltage, be sure
to do only when VCR is not connected to VCR SCART.
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Item: TDAS8043 Data & Clock

Symptom: Locking Doesn’t Work
MPEG Play Doesn’t Work

®  Check the following items to see if TDA8043 operates normally against the above two
symptoms. Proceed on the assumption that both tuner and L64108 operate normally.

lek ELGIEH 200MS/s ; 2471 A(::qsI ] U603, 8043D0
Az 1.905MHzZ
@: 869.6kHZ
Ch Freq
53.421MHz
Spide
cn1 amp! U603, 8043 CLK
3.2v
Ch1 High
[ P . - . . .
Thi 2V & 2V & M 250ns Chi1 % iZV 10 Mar 1008
09:23R:24
Tek ST 100MS/s 148 Acqs
L1 ¥
aisngee U603, 8043CLK
Ch1 Freq
o Hz
N
oy
= ' U603, 8043VLD
Ch1 High
3.2V
«
iCh 1] 2V w Ch2 2V 8 M S00ns h1 - 1.2V 10 Mar 1098
09:44:16
Tek SifaiH 2MIS/s . rr33 Acqs . U603, 8043 SDA
s ‘ - Az 9.259KH2
@: 9.852kHz

. . : }ACK : :CIEH Freq
JJ U : e U603, 8043SCL

s

(IO =

TOGET 3V & Ch2 2V &M 2508 ChRT | T2V

10 Mar 1998

® [2C signal: Make sure that ACK marked with ‘8’521:;0generated at the 9™ Clock of 8043SCL as
shown in Figure 3.

® The other items related to TDA8043 will be further described in the check items related to
channel.
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Item: Channel Part Troubleshooting Flow

Symptom: Items to be checked when troubleshooting Channel Part

Channel Part Troubleshooting: Tuner and TDA8043 are connected when locking.
So each part to be controlled is described as follows.

1. Tuner (SD1228/LA MK2) Check
1) Check C607 to make sure the internal operating power is +5V.
(+4.75 ~+5.25V)
2) Check C604 to make sure of Tuner Tuning Voltage (30V) and Ripple.
(+28.5~31V/MAX 50mV )
3) Check LNB Power is turned On and LNB Power is output
(LNB Power On : +3.3V (HIGH) at R629 )
( Check the voltage of C601 (+) pinis 17 ~ 19V (HOR), 13 ~ 14V (VER))
4) Check CC601 (+) pin to make sure 22 kifz Tone waveform is generated
(Signal Type = AC).
( Amplitude 400~800mV, Duty 45~55% )
5) Check R609(Tuner Pin 5) to make sure Tuner 479.5 Mz Carrier VCO Input voltage is
Within 2.4 ~ 2.6V
Check C609, C610 to make sure Tuner Output I/Q voltage is within 1.9 ~2.0V and its
waveform is about 600mVpp

2. QPSK Demodulator (TDA8043) Check

6) Check C633,C635,C638 to make sure TDA 8043 Power Supply Line is 3.3V
(3.2~3.4V).

7) Check R616 to make sure TDA 8043 Clock (65 M) oscillate.
(165,001,900 ~ 64,998,100 Hz 30ppm)

8) Check TDA8043 when turning on [12C Bus Line which is generated when initializing
both TUNER and TDA8043. (Pin 53 = Data , Pin 52 = Clock)

9) Check TDA 8043 Pins 29, 49 to make sure of both BCLK and VLD signals.
(BCLK is about 5.4 Mz and VLD is about 26 kiz. They can vary according to Symbol
Rate)

10) Check TDA8043 Pin 48 to make sure the PBAD signal is 3.3V(High).
(The PBAD signal must be HIGH while §Bit Data is being output.)
( Locking doesn’t work when the PBAD signal is Low or in Negative Width.)

11) Check Glue logic(U604, U606) to make sure of the input/output waveforms of 8043
Clock. That is, check both 8043 Clock Input (U604 Pin3) and 8043 Clock Output (U606
Pin 1).
( Check the minimum On/Off period of the output clock is more than 45 ns.)

Detailed description by each item (12 items) will be continued.
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Classification | Channel Check Item

Section | FEC B’d

Items 1,2: Tuner Operating Voltage & VT Voltage

Symptom: Locking Fails

1) Tuner Operating Voltage (+5V)

Tek Run: 5kS/s Sample
I T}
5

v MT0ms Ch1 7 23.2V

2) Tuning Voltage (30V)

Tek HIdXE 5kS/s 50 Acgs
I Foo}
5 1

TS

iCh| 5V : M Toms ChT F 232V

input voltage of regulator.

® +5V is the internal operating voltage of tuner, which causes the fluctuation of the internal
frequency of tuner when Ripple or Voltage fluctuates. When the tuning voltage (30V) is
abnormally low or ripple is more than 200mV, +5V causes 479.5 Mz IF waveform noise by
being parasitic on the local frequency generated inside Tuner.

1 ch1High
512V

Unstable
histogram

Chi Freq
TkHz
Low res

Ch1 Pk-Pk
400my

Ch1 Mean
5.042v

20 Mar 1998
10:22:06

N

Ch1 High
29.4 V
Unstable
histogram
Ch1 Freq
= Hz
No ref
crossing
Ch1 Pk-Pk
1V

Ch1 Mean
29.32v

20 Mar 1998
10:55:26

®  Countermeasure: Replace LM7805, LM317 after checking for the state of soldering and the

O +5V is the internal operating power. Check
C607 to make sure of the voltage (5.35 ~
4.75V). Voltage failure happens mostly
because U601 LM7805 fails or +7.5 is not
applied to 7805 input pin. In the other cases,
check the associated R,L,C devices.

O Tuner operation is sensitive to Power Ripple.
So check the power ripple is within 40mVpp.
Tuner operation failure happens mostly
because the input voltage fluctuates or U601
LM7805 fails.

O The tuning voltage VT 30V is used to make a
local OSC in Tuner. Check C40 to make sure
the tuning voltage is within +28.5~ 31V. If the
tuning voltage is not output, it is mostly
because US00 LM317 fails. But check first
C800 to make sure the input voltage is about
39V. And then replace LM317 if the resistance
value of R802, R803 is correct and the state of
soldering is okay.
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Item 3): 13.5/ 18V LNB operating voltage fails

Symptom:  Locking Fails.

® 13.5/18V is LNB internal driving voltage, which is supplied to LNB via Tuner Loop. The
voltage is used for the input power of the regulator inside LNB. In case of LNB Dual Pola, the
voltage is also used when switching HOR./ VER Pola.

1) LNB Voltage (see PS B’d circuit diagram)
O Make sure that LNB voltage is 18V or 13.5V

felEmmRsiers e according to the voltage of R4 POINT.
(Check C601 to make sure of HOR : 17~19V,
P NPRCRUPRIINE B P VER: 13~14V)
If LNB voltage is not generated and H/V
1 chghen Control signal has no problem, check for the

Unstable . .
histogram resistance value and the state of soldering

(because the LNB voltage is determined by
i the resistance of R808,809, 810).

Chi 2V TOV & M 10ms Ch1 - = 22V
20 Mar 1998
13:25:08

2) LNB Voltage Control Signal (see PS B’d circuit diagram)

O CH 1: Waveform of LNB Power On/Off
Tk SR 5ks/s  macs When the voltage of LNB is 3V, LNB Power

is turned ON. When the voltage of LNB is 0V,
. cht High LNB Power is turned OFF. If LNB Power is
;i A . h“i:“{%‘é‘ﬁéfn not turned ON when the voltage of R814 is
ot greq 3V, check Q801 to make sure switching
" crr'\loossrierfg WOrkS.
b Ch1 Pk—Pk
o Waveform of HOR/VER Voltage Switching.
u e vean When the voltage of LNB is 3.3V, 13.5V is
' output (R812). The switching failure mostly
happens because the control voltage is not
S o L o L input or Q800 fails. When both control
20 Mar 1998 voltage and Q800 are normal, check LNB

Power R812 is 3.3V and U801 Pin5 is Low.

® Countermeasure: Replace U801 LM2574-ADJ after checking for the state of soldering and
the above
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Items 4,5) 22 kiz Tone & Carrier Voltage

Symptom: Locking Fails.

® 22 kilz Tone is used in Europe. It receives 950-1150 Miz(Low Band) by loading LNB Power
Supply with 22 Kz Tone and then selecting the local OSC inside LNB in High or Low band
when the signal more than 1.2 Mz is input to Tuner Input because of much channel

information. Carrier VCO Voltage is used as the local OSC signal to extract the final I/Q signal
by generating 479.5MHz for the QPSK Demodulator inside the Tuner.

1) 22Kz Tone (see Schematic Diagram page 3/36)
O Waveform of CHI1: If the waveform is
abnormal after checking C801 to make sure

Tok S 2ws/5 [ A the voltage is within 400~800mV and +duty is
within 45~55%, check R603 to make sure the
aifmp! control waveform is generated from ASIC like
b e e CH2. If the waveform is normal, check TR
s Q601 is switched. Otherwise, replace TR

Q601.

Ch2 Freq . .
MM witgw O Defective size and cycle of waveform are

mostly caused by cold soldered or non-
T ENVRRE SOSRE VUL RE SUDRE S inserted C601, R602, Q601, L601. Check with

20 Mar 1998
13

6:02 eyes.

7]

2) Carrier VCO Voltage.

Tolctuns atsrs ey HIEL O The local VCO voltage (479.5 Miz) is generated
. by setting the Carrier VCO voltage to 2.5V
i 2549 and then supplying it to tuner. Because 2.5V is

generated by dividing +5V into R609, 610,
check the voltage of U601 7805 and the
resistance of R609, 610 are correct..

Chi iV M 25us Ch1 7 T2V
W 20 Mar 1998
15:47:38

® Countermeasure: Replace or re-solder the transistor Q601 according to the above.
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Items 6,7) Tuner Output I/Q & TDA 8043 Operating Voltage

Symptom: Locking Fails

® The I/Q signal coming from Tuner Output is an analog waveform passing QPSK Demodulator
inside the tuner, which is used as A/D Converter Input for the next stage. 3.3V supplied to
Channel Part is divided by an inductor and used as a power supply driving TDA8043.

1) Waveform of Tuner Output I/Q

O The waveform of I/Q shows Tuner Output

Tok SR M5/ 16 acas Signal. It is approx. 600mVpp at in
B 1.7V~1.9V biased by TDA 8043. So check
WWWWWN%WWMWNWMW Chi High C609, C610 to see if the waveform is as
o shown in the figure left. If the bias voltage is
- oy lower or not output, check for the state of
2 g soldering the power supply of TDA8043 and
untsle the devices associated to TDA8043. Check
AT s BN ey 0 also Capacitors C609, 610 are cold soldered or
e unattached.
Chi TV TV M 10pus ChT 7 111V 20 Mar 1998
L) vunage L uviug ciiouvvn 1t

O Because 3.3V supplied to TDA 8043 passes

through U53 FET, check for the state of

Tokfun: Shs/s  sample BN soldering FET and PS B’d if 3.3V is not
: : output from FET IN/OUT

Ch2 High
3.32V
Unstable
histogram

Ch2 Pk-Pk
280mvy

[Ch2| - 1V M T0us ChT ¥ 111V
20 Mar 1998
16:14:37

Countermeasure: Check the above before doing any parts replacement. If 3.3V is shorted, it is
mostly because TDA8043 fails. Therefore, check with eyes.
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Classification | Channel Check Item Section FEC B’d

Items 8,9) TDAS8043 65 Mz Clock & 12C Bus

Symptom: Locking Fails

® 65 ML External Clock is used by TDA8043. It makes A/D Clock using the internal divider and
then it is used as an Internal Clock.

® 2C Bus is generated from ASIC separately in Tuner and TDA8043 Part. It is mainly used to
set data when locking channel and to read the state of LNB.

1) 65M Clock

Tek Run: 2Gs/s sample [IREKY
i T+ 1

O This clock (65 M) is generated from Y601 X-

chz High TAL. Check R616 to see if its waveform is as

shown in the figure left. If the same waveform

ek is not provided, check C621, 622, R616 to

make sure that they in themselves fail or they

N are cold-soldered or wrong inserted. And then

replace Y601 X-TAL if they are completely

okay..

O If UNLOCK happens frequently, check Y601

TVRTSE O TSV vees X-TAL using a frequency counter because

e X-TAL oscillation may be out of +/- 30ppm
(65,001,900 ~ 64998,100 Hz )

2) Channel I12C Bus
O As shown in the waveform left, CH1 presents

e 8 S Clock and CH2 does a normal waveform of
Lo @ s Data. Check TDAS8043 Pin53(Data), Pin
Mwmm‘ ﬂﬂﬂ MHWM R 52(Clock) to see if Data varies at Clock Pulse
: cha Freq Negative Edge. If Timing is inappropriate,
;ﬁ':v;sf.éﬂd% check TDA8043 Pin and 12C Bus Pin of Tuner
i after checking pattern

O No signal in 12C Bus Line: Mostly happens
UL : ” because associated pins are shorted or system
" is shut down. Sometimes it happens because
o U10 ASIC fails. Check for the value of R49,

SV ChETTSV W 2SRt 7SV sas 50 (2 kQ) of ASIC 8043 12C Pull-up .

®  Countermeasure: Re-solder (because most of failures are caused by Short or Cold Soldering).
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Classification | Channel Check Item Section | FEC B’d

Items 10, 11) TDA8043 Output Signal (I)

Symptom:  Locking Fails

® TDAB043 Output Signal is divided into TDA8043 Output Bit Clock (5.4 Mi) , VALID( 25.8

kilz), 8Bit Data, PBAD (Low). This signal varies a little according to the set symbol rate. Each
of this signal is generated when all lockings inside 8043 are fully provided.

® Locking inside TDA8043 is done in the following sequence:
1. A/D Converter — 2. De-puncturing — 3. Viterbi Decoder
4. De-interleaving — 5. Reed Solomon(RS) Decoder — 6 De-randomizer

®  Check the state of 8043 to see if each stage is locked or not. But if TDA8043 Pins 58,57,56
(Demod Lock, Viterbi, RS) are 3.3V(High), it can be considered “locked”.

1) Bit Clock & 8Bit Data

Tek ST 200MS/s 189 Acqs
Lo Pt

AL 555n8
@: 430ns

cly2 pigh O CH1: BCLK
' It varies a little according to symbol rate.

Ch2 Freq
1.806MHz
Low signal

amplitude O CH2: 8Bit Data

U"“ﬁw ' j‘% Data must change at Bit CLK Positive Edge.

ChHT v IV WM 230M8 CAT F  5.08V

20 Mar 1998
17:17:29

® Bit Clock(R628) and 8BIT Data are output from 8043. Data is output after being synchronized
with Bit Clock. L64108 judges the Data. If Bit Clock and Data are not output, check the
items described above, re-solder TDA 8043, and than replace it. If 8043 Data is correct, but
locking is not supported, check the second part of 8Bit Data Line resistor to see if it is shorted.

®  Countermeasure: Prior to TDA 8043 replacement, check the state of soldering.
Be careful with static electricity when replacing it.
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Classification | Channel Check Item Section | FEC B’d

Items 10, 11) TDA8043 Output Signal (II)

Symptom: Locking Fails

2) VALID Signal & 8Bit Data Signal

Tek SXTE 10MS/s r ?Acqs
eyl I @swf® O R626 VALID Signal shows the valid section of
J U MPEG Data.
™ O High section: 8bit Channel Data is available
: Low section: Parity Byte Section
M““ Il WMWWMM
2
§Ch 1] 2V Ch2 IV WM Sps ChT S 508V

® The VALID signal varies accordihg to Symbol Rate but must be around 25.8 klfz. If the VALID
signal is not output, check the items described above and then replace TDA8043 Chip.

3) PACKET BAD Signal & 8bit DATA

Tek kun: 10855 Sample 1 Unlock: PBAD(Pin48) is Low. Check items 1) ~ 9)
an : o e and then replace 8043

ch1 High
3.32V

E-
X
=

Locking is intermittently broken: PBAD gets lower.
At this time, check X-TAL 65 Mz oscillates within

: ; WWNWWMW its specification. If it is okay, replace 8043.

[Ch] v UChZ IV WM Sus ChT & 5.08V
" 20 Mar 1008
17:44:27

® Countermeasure: Because TDA 8043 is easily affected by static electricity, be careful
when replacing it.
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Classification | Common Interface Check Section | CPUB’d

Item: PCMCIA CI Function Check

Symptom: Transport Stream De-scrambled by CI or Error happens when initializing CAM

® When doing some checks relating to PCMCIA, it is necessary to understand the following
sequence and follow the stream of system control.

1) CAM Card Detection : When CAM is inserted, a signal is generated by contacting CI Slot

to CD Pin .

- C?CDI1, C?CD2 signals determine the state of two CD pins. Even though the Card is
disproportionally accessed, a signal is generated the moment two pins are stably
accessed. (To prevent chattering, Schmitt-trigger circuit is embodied in SuperSet)

2) CI Power Applied: Apply +5V after Card is Detected and a certain time (more than 50 ms)
elapses.

- Rising Time of Power must be about 300 #s. But if it doesn’t meet the time, a problem
may happen when initializing card. Therefore, be careful when checking

3) TS Input Buffer Enable & Card Enable: Applied when about 300 ms elapses after CI power
is applied

4) CAM Reset : Applied at the same time as Card Enable. The High section must be more
than 200 ms. For Super Set, the high section is set to about 1 sec.

5) Card Access : Accessed when about 10 x5 elapses after Reset is cancelled.

=50omS =300ms =2 00eriE

&% - L = L

Card_inseraon
]|

Sl it
oo

Enabile Cand
v w==1}

Bkl R I |
ez |

and Aness
S Beroec]

—N s

® CI Control IC is SONY CXD1957AQ, which functions as a controller of One Chip 2-Slot .

1) CI IC Reset uses the same Reset as L64108 (Reset Signal Check)
2) CI ACK is output to DSCK1 (U27 Pin 8) after combining with ACK of MPEG Decoder
(SAA7201). Therefore, check PCMCIACS and ACK.
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Classification | Common Interface Check Section | CPUB’d

Item: PCMCIA Sequence Check (I)

Symptom: Transport Stream De-scrambled by CI or Error happens when initializing CAM

1. Card Detection & CI Power On

Tek SXTE 1ks/s - lAchQ ,
rE O CH 1 shows Card Detection Signal. Check
o U27 Pins 6, 11.
4 O CH 2 shows CI Power. Check JP 6, 7 Pins 17,
18, 51, 52. CI Power must be applied when
at least 50 ms elapses after CD signal is
[ generated. After the CD signal is generated,
check the level of power signal is about OV.
24 Fortattintce
2. 200mv Ch2 200mvV M 50ms ChT T40mvV
O CH 1 shows CI Power On Signal.
TR s0ss e O CH 2 shows Card Enable & TS Input Buffer
™ - a: 4s0my Enable Signal. It must be applied when about
¢ sosmy 300 ms elapses after applying power. If
p timing is out of line with the mentioned one,
- Latch-Up may happen.

3. 2 N

200mV  CR2 200mvV  MT00ms ChT 7 140mV

O CH Ishows Card Enable Signal
O CH 2 shows Card Reset Signal. It is applied at
almost same time as Card Enable. The High

Tek SHTE 100 5/5 L section must be more than 10 xs. For Super
oo, a: 4s0my Set, the high section is set to about 1 sec.
@: 12mv
4
gl
200mV Ch 200mvV M500ms Ch1T \  140mV
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Classification | Common Interface Check Section | CPUB’d

Item: PCMCIA Sequence Check (IT)

Symptom: Transport Stream De-scrambled by CI or Error happens when initializing CAM

4.  CI Power Rising Time Check

Tek SXeJeR 500kS/s 2 Acqs
Ee et d n: 4s0my O Measurement Waveform of CI Power Rising
| A5V Time. It must be about 300 xs.

O If any abnormal rising time is measured, check
CI Power, in case of U18(IRF7303) and Slotl,
R110, C120, C125, Q6, R111, R108 are not
f ) inserted or properly soldered. Also in case of
/ Slot 2, check associated parts (see Schematic

Diagram)

Toomv M100ps Ch1 7 T16mv
5. CI Power Falling Time Check
Tek SO 1Ms/s A O Measurement Waveform of CI Power Falling
A 2005 Time

O 3~300 ms: Provided in PCMCIA Specification
Just refer to it (because there is no possibility
that this will be a problem).

T00my M SO0us ChR1 L 116mv

® PCMCIA Sequence Control signals are defined as follows. (See Schematic Diagram)

1. CAS1SIG, CAS2SIG : Enables TS Stream Input using CAM (Active low)

2. CAS1CD, CAS2CD  : Transmits CAM Insert Signal to CI Control IC (Active Low)
3. CASIRST,CAS2RST :CAM Reset (Active High)
4. CAS1IPWR,CAS2PWR : CAM Power Control (Active Low)
5. CASICS, CAS2CS : Selects CAM 1 and CAM2 g(Active Low)
6. CASIMUX,CAS2MUX : Low = 8043 Data Output, High = CAM 1 De-scramble TS Output
7.10RD, IOWR : Card Memory R/W (Active Low)
8. WE, OE : Card I/O R/'W (Active Low)
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Classification | Common Interface Check Section | CPUB’d

Item: CAM Stream Input & Output.

Symptom: Locking Fails & Tessellated (mosaic) screen, CAM Operation Fails

® The CAM Control Logic functions only for the channel which is de-scrambled by CAM.
Therefore, Free Channel is not input to CAM but it is simply switched (Buffer : 74HC257
U19~23, 31~34) and then input to L64108 (MUX & CPU).

® In case of Scramble Channel, CAS1CD, CAS2CD (Active Low) are generated after CAM is
inserted. CAM is reset (Active High) after power is supplied by U18 FET. And TS stream is
supplied by Buffer Control (U19, 20). De-scrambling is performed after initializing CAM
(CIR Reading, COR Writing).

1) CAM Input & Output Stream (1)

Tek SR 200MS/s 60 Acgs

--------- o] O When CAM is inserted to Slot 1, check TS Data is
i output from U19.
JW%: O When CAM is inserted to Slot 2, check TS Data is
ez prea output from U31
> "M O If TS Data is not output, check U19, 31 Buffer or
ot High Gate Pins 1,19 are not Low.
4 O As shown in the figure left, Chl shows the
e waveform of TS and Ch2 shows Clock (U20,Pin 6).
2> [y.
2 Ch2 2V M 250ns Ch2 J 388V

10Jun 1998
17:17:44

2) CAM Input & Output Stream(II)

O When CAM is inserted to Slot 1,2, check CLK,
VLD, STR are output from U20. (Compare with the
waveform shown in the figure left.)

O As shown in the figure left, Chl shows the

TolMENR oMS/s S waveform of STR and Ch2 shows VLD. Check
@ 35k each signal is within Clock Duty 48~52.
« gimea O Check TS Data output from CAM and CLK,VLD,
Al STR are input to 74HC257(U21~23, 32~34).
i . J Mk 0 CAM 1 is low if Gate Control passes by CAM.
1 igh Therefore, check the input/output of 74HC257
( iaple (Same as CAM 2).
22|l ] lnaf
IVChI IV M Sps CAT 7 3.8%V

10 Jun
17:21:

1008
21:11
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Classification | Common Interface Check Section | CPUB’d

Item: CI-CAM Control Signal

Symptom: Locking Fails & CAM Operation Fails

® Problems relating to de-scrambling are caused by CAM Card I/O and Memory Access.
Therefore, refer to the following waveforms when troubleshooting CAM operation failure.

1) CAM CS & IORD, IOWR

TR S00MS/s L ABACE Used to initialize or access CAM.
D JaTans Check JP5, 6 Pins 7, 44, 45 to see if the waveform
_ correa as shown in the figure left is output.
Mdmd?  CHlshows CASICS, CAS2CS and CH2 shows
- c2lre JORD, IOWR.
: : N

If the waveform as shown in the figure left is not

Ch1 High
508V output, replace CAM.
M,Mm-ﬁwwwfwvhw«wmw«f]
Ch2 High
4 Tsa2v
2+
[Chi] 2V Tnz 2V M i100ns ChZ 5 2.76V
‘ 0Jun 1998
17:37:24
Tek SRR 1GS/s 1 Acqs Tek STTE 1G5/ 2 Acgs
LT t-i - t e
la: 60ns la: 185ns
@: 347ns @ 276ns
CEn
CEn
me iy i i 1"% J
OEn
L 4 WEn
WWW <
Y WA + # + + F F
Mw/\f )
Datal
Datall
z»MwJM R2y
Ejlr] 5V Ch2 SV WM sons CAT T4V ChHi 5V RV Sone ChZ v 1.4V
Ref1 5V 50ns 9 Sep 2018 Ref2 SV 50ns 93ep 2018
10:28:27 10:42:53

O  Used to initialize or access CAM.
Check the signal pin of CI Slot to see if the waveforms as shown in the figure above are
output.

v" CHI1: CASI1CS, CAS2CS signal
v' CH2: OE n, Wen signal
v CH3: CI Data 0 signal

If the waveforms as shown in the figure above are not output, replace CAM or check CI Control IC
is accessed. That is, check PCMCIACS (U26 Pin 14) and DSACK1 (U27 Pin 3).
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SuperSet Schematic Diagram

® CPU Board Rev 1.5, 2.0 and 2.1
® FEC Board Rev 1.1,1.2
® KFRONT Board Rev 1.0

® SMART CARD Board Rev 1.0
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! 1 Us3 ! '
‘ 5267-12A AV . o b +3.3V
=t 61 |2 '
' From
PV PONER- B/ D L |
‘ 270uH
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L D ™ Nals 4 5 D U18A 2301 3 BN e 1 8 CA1DO
PR28 D1 st o 2307 T PV 2 7 CATD1
q 16 D1 G1 14 9 3 6 CA1D2
1ad 13 4704 ) R M P 4 5 CATD3
3
U19  74HC244D PR21 IRF7303 10 I I 1 6 ;g
4704 0000000 000000 Q000 000000 2 10
8043STR 2 STRI1 104 38
\_£0435TR 2 v e e Sl g 8858395923985 238500388583853338858 | srestattee — 131345
8043CLK 6]he V2l a 6 CLKI b CASIMUX 1]+
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1. 2kA] : R158, 203
2. &7} R157, 202

Used nodel
1QG SS only

1

NC

GND
GND

I 4 v 5 I
MpIo.15]
EEEEEEEEEEE EE
DppPp PEpRPPERP pp
BEREREPREPRE R
B N3
13.3V0 . R157 0-OPEN, .
R158 000
+5VCIo Uss BEEEEERNIEE RICE R
28F800B5B70/CVB70 CrNmYTLONRROTNOTD
LH28F800SC 0eR000BRABRRRRAS
(48TSOP)
TR 374 vee
+3.3V0—_R20 0-OPEN, . R15; 000 13 yep
- - - - orNoTver®® LW
c170 — 2LIYRILLE2TTTTTxxIxb0oz
+5VCI R203 000 154 c171
104p }
MAL201
ROMCS1
nRD
nWR
BANK SELECT
EREADY .
‘ R161 000
' , R160
0-OPEN
‘ , ,
\ .
.
NOTE : FREADY description B B B B B B B
1. Main Flash 1M = FREADY not use
2. Extended Flash 1M = FREADY -> Banksel
| 4 L3 5 |

FLASH1M1

ize Document Number

Custpm SuperSet : Extended Flash memory

Date:_Wednesday, February 09 ?000 Bheet 15
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1 I 2 I 3 I 4 v 7 I 8
+5VCI
R149
MDI0_15 102
A EEEEEE E E E EEEEEE
PPPpPPR =4 P =) PP ppp
BERRER = B B ERERER
S P d PEPPEP +5VCl C167
- ! 104p
+3.3V0 I R150 0-OPEN, ”
R151 000
+5VCIO Uas BEEEEEN b
28F800B5B70/CVB70 OTNDITVONDDO 7
(48TSOP) cooondoooaag 995 [HEGHEF
|| 28F800B3B a7 @) OlO1O JP9
( ) O O_O-0O_O 52368-0401
Flash Vpp 13 (@) (O)(e)Xe)
ccumsoeneoINRTROERR, yu o OTOTOTO
Cc168 == c169 LCILILIIIL LIIIIIIIOO02 z o fac i e S o o 2
104p 104p
+5VCI
EEE E EEEEEEEEEE
493 q EEEEREREER
B R153 PERRPRPPRP
472
MALL201
ROMCS0
nRD
nWR
EREADY
R154 000
™ ROMBD
MONCS
MA20 NN
T
. R185 _0-OPEN
' R156 0-OPEN
oo 0 o o
* For M tsubishi BGO Flash nenory
c
Q200
KST4403
1 3 Flash Vpp
R240 R241
151 101
@201
2 KST4401
< 1
KIA7027
ECO A90510 : R200, 201, 152 is renoved by adding
extra reset for inprove E-AC of Flash
# 1. 28F800B3B : R201 = Open, R200 = 0 ohm
# 2. 28F800B5B : R201 = 0 ohm R200 = Open
FLASH1M2
Used nodel ize Document Number
Custpm SuperSet : Main Flash-1M
F1-SS, C-SS
. a.l% I I 3 Date: Wednesday, February 09, ?000 Bheet 16 of
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de}

1 I 2 3 I 4 v 5 I 6 I 7 8]
+5VCI
; +5VCI
KST4403 Q
3
Q1 E EEBE
E EBR
R46 R51 3
681 472
R47 PoffCMD_ From M com (Not use signal)
222 7182RST
N 8043RST [ R57 222 R85
R48 ?J;i f a2
o i sl o S of
472 +5VCI 9 44459559 1o
NZENOSO=NOXO0HZ
oB0oRR8803202592 CS1031AF
Op3Io8<<< g8
49 S R50 S<Rgs €S
202 < 202 o
8043SDA 11 icoaTA MD2 48 =
| 8043SCL | 21 |ICCLK MD3 |42 )
ROMBD kY| 46 D4
ROMBD MD4 5
4 45
RESETIN 5o BEEP MDS 17y D
rEeer 201 RESETIN MD6 % ) +5VCl
Q| RESET D7 [-43 A
———I9 LNBPWR MA1
—L-| VERHOR vee (-4t
+5VCIo vee GND L
104 GnD MA2 |32 A c35
22KHzOUT 1] SokouT A3 |28 A 104p
+5VCI 22KHzIN 127 5ok Mas |32 1Ad
REMOCON 13 36 A
REMOCON MAS5
SENDO 14 35 A19
KSENDO MA19
SEND1 15 34 A20
KSEND1 MA20
s R54 SEND2 16| eaEND2 Maz1 |33 A21
103-OPEN
RESETIN X7
R55 -
101-0PEN == cas AN Flash v 3538583385585888
C200 104p-OPEN T CEWUUUWULWZZZ2Z22
1000u/6.3V XXXN0ONDNOONOLLic
, R900 000
S1
R KPT1105A-OPEN
FEREEERERE Mmmmm
o o MmmmmmmmnmEzgEgEgE
mmmonbp popppppPpPpRR
EEE PR PFN
pppPPr
BER
c
B
PR8 ,
5% 122:4 PRY ‘
s 1224
PR7 ‘ 2 T
C44 I Imp 1224 23
ENEE ca3 I Ao <f | A <f | | ' ) '
KST4401 ‘
c38 Imp s C54 I 223p ‘ EST%%S
] REMOCON F_REMOCON c39  |l47ip ] [ C55 223p 4 + KDS193 !
1 4 |223p.
5 oi0 et 4 Bl css [z 4 | ‘
C52 _||223p L -
STBY ca1  ||471p | c57 |f2sp | \
11 453 |223p 1
+5VS1 c42 I 471p | | C46 I 471p |
VoW c47 ”411:_ . .
+5VCl g ca8 I 471p L ‘
270uH | | - J )
o[ NOTE : Menory CS | ndex | |
c37 c36 - — —
. 104p 104p N
1. ROMCSO = Main nenory CS : FLASH2M & FLASH1IMZ
2. ROMCSl = Extended nenory CS : FLASHIML
JP13 5267-10A JP3 - 5267-14A
ASIC
Al'l Model ize Document Number ev
JP13 = 5267- 10A Custom 15
Date: Wednesday, February 09, 2000 Eheet A7 of 36
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R226(121/3216) is added for
short the falling time

Us4
~LM78L05 TO92
+7.5v0—LEV Hv  _ vofd o +5Vs
5 R226
_I_c193 _L C194 121
To4p 104p foiev  Ssate cHip
B
e c196
104p
Us5 R215, 472 sc1r0 To L64108 GPI O Qut
PoffCMD R218 000 ; B l To L64108 GPI O & Power
PWR DN
To ASIC  nPofiRDY1 — H STBY control FET
R219
N £ REMOCON  R220 471 PIC12C508 < 471
c
From AS| C nPoffRDY 2
Ro23 HST4401
Ro24 472
472 —_— e —
]
‘ 2 1 ‘
. sor-23
KST4401 ‘
| k814403
KDS226
« KDS193 !
+5VS1 To Front supply ‘ ‘
D - _ -
c1o7 _Lcm .
i 104p $ 104p
MICOM
ize Document Number ev
Note : MCOMis not used in all nodel Custpm SuperSet - MICOM part s
Date: Wednesday, February 09, 2000 Eheet 18 of 36
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1 I 2 I 3 I 4 v 5 I 6 I 7 I 8]
u AVALID
o AV 3 VVALID TO L64108
' AV a AVERROR
. AV LRCLK
AV ASDATA
! AV. BCLK TO AUDI O DAC
. AV ACLK
AV RESETIN
' AV SCLK
|
A ' +3.3V
! Q +3.3V +3.3V +3.3V
T (<) (¢)
. 4.
| P INpE <|7
[=| N e 9o oo N o o g g™ ] ~ HA ]
‘ PR12 FﬁﬁeﬁﬁesEee:ﬁﬁ%:ﬁ::ﬁﬁ:rr:sr:sr 51‘51&# SRR
‘ ey 58884 38588455293533 580 EEaRR25 545835
! a annnnIE
‘ >0Z22237 2222985~ 8$8§§>EEEEE> FRER>0>29
‘ ENE 1 E Eu.l =S TEsTS 120
H 2 cPuTYPE GRPH 18—
' L 4 gmﬁégg TF(SJ? 117 68 ~~v~V\_4 VPD7
‘ L 51 DMADONE vove (—H8 AR —
. —S81 pMARDY yuvs (18 AR e
7 114 65_~~v~Y\_4 VPD4 VI DEO
. 7201C8 5 | L3S oo [z ENCODER
) [ 9 1 5a yuva 12 64_~vV\_4 VPD3
nAS 10|58 Vv [ 63 ~~~\_4 VPD2
' nWR 1| Riw Yov1 |10 62 YY" \_4 VPD1
‘ 7201ACK 2| B vove e 61~~~ 4 VPDO
131 vpp vss [Ho8
| MIRQO 14| o Vs oz SHIL vs\
15 1 1RQ1 Hs |06 SHIT HS\ TO VI DEO Encoder
B »—161 |rQ2 TEST? HE— PR15
¥ IrQ3 TESTs [HO4— 2204
TO L64108 18 | yss VDD |-103 1 8 A .
194 vssco ut1 voDCO (82 2 L 2 ‘
| 50 VDDCO VSSCO
L 21{ DATAO A3 (100 4 5 L ‘
| D1 22 | DATAS SAAT201H/C2D(E) S 29
! D2 231 DATA2 sA4 -8 PR16 '
241 DATA3 vss L 220-4 ,
! 25 96 { 8 A5
b4 VDD SA1 T 0
| = 261 pATA4 SA5 (28 2 L '
5 27| DATAS SA0 |24 [ 3 6 A6 )
, D6 28 | Dpatae VoD |23 | 4 5 A10
b ‘ a 29 pATAT she 22 | ‘
: 5 301 vss sato (2 pRI7 .
5 DATA8 SA7 20-
. D 32 | pATA9 vss |2 L 1IRAAT-8 AL '
D10 33 | DATAT0 s1p |88 2 7 ATT
| D11 34 | 5aTart 'SA9 |-BZ 3 6 A9 TO SDRAM
} “ 35 1 Vop Shs |88 4 5 A8 ‘
= 361 pATA12 vop |82 R58 470
| D 37 | DATAl cPeam 84 CP81M |
. D 2| bATAte CP81MEXT 53 CPEIMEXT .
: = 231 DATA1S vss |82 :
vss 0o READO
o - o B -
' a 0P80l aYalnodsotwlnooroell0n2802 c63 L ce4
c ' :; camsOnoNNNOO000000N0000000NO0000S0ONEDOW 100
CLLLSLILLZSSSNDNSDNDSNDNSNDNDSNDDNDSNDNDDSNDN>X 100p P
|
‘ gy Jddd ol xdddddddd 2 ddd A d o< <
|
|
‘ % EEEE EEEE L - ] 8 Ry
| L L L | 2 7 SRAS
EREE BEEE 3 6 SCAS
' 4 5 SWE
' Ao o] Ao o o PR18
M I 470-4
Lo - - - - - - - - - - - oo oo oS-
+3.3V +3.3V PR19 PR10 PR11  PR20
T 220-4 2204 qN GN@ @GN WaANS 2204 2204
= %agu”s\/ pppp ppopp pRpp pREpR
pppp Dcppp pppp Cppp
BERE REEBR ERRR BRBRR
& B E 5 FEPE
C65 C58 C59 C60 ce61 C62
b 104p  104p  104p  f04p  104p  104p
SDRAM
# The parts related in REQ are renoved
inrev 1.4
SAAT7201
ize Document Number
Custpm SuperSet : MPEG2 A/V Decoder
Date: __ Wednesday, February 09, 2000 [Sheet 19 of
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[ 3 T 2 ¥ 5 T 6 7 T 5
A
+3.3V
L7
— BEAD-330
Al 21
BAO
A 22 e vee e
H o BA2 vee
241 gpg
A 211 ps
- 281 BAs ce7 ces
o 291 BA6 10dp 104p
o 301 BA7 vss
I 31 BAs vss
BA9
AT0 20 oo
AT1 19| pais
BD 2
BD 3|55%  SDRAM +3.3V
BD 5| Bp2
BD 6
8 BD3
BD 8
BD o B0 veea (-
MPEG 8D T L L8
BD 12 B8 veea I BEAD-330
DECODER ) BD7 Veea .
o 391 808 veea
o5 BD9
421 gp1o
BD 43 oo
— 451 Bp12 vssQ 69 ¢ro
o5 4618013 vssQ 104p P
5 481 BD14 vssQ
BD15 vssQ
N
suba 36
ubam
1]
SWE 1a QEQM
SCAS 16 | o
SRAS 17| ShS
181 cs NG HE8—
CP81M 35| <ok NG B —
CPBIMEXT T 7
MJST BE CLOSED <~
TO DRAM KM41651020BT-G12
c
D
S7201MEM
ize Document Number ev
Custpm SuperSet : MPEG Decoder's buffer 15
Date: Wednesday, February 09, 2000 Bheet 20 of 36
3 | 4 5 5 | 6 7 T 8




de}

| | | 4 v 5 | 6 | 7 | 8
A
+33V O
e cr2 c73 cr4 0
—|— 104pT 104p—l— 104pT 104p Lo
(DI P-400)
- VPD A~ Y\_L19  BEAD-601
VPD YN BEAD-601
VPD ~Y BEAD-601
VPD Y BEAD-601
VPD ~Y BEAD-601 C75 C78 C76 7
VPD Y BEAD-601 104p 104p 104p 100u/16V
VPD ~~~_L14__ BEAD-601 ] I
VPD ~~~_L15 X Nese g doddo U4 o
9999y ,
N oNToRNGaLT = ‘ w
oooon
1 S353339%85993 " | F2 000 ,
1 s ~ Ric |2 - {>GREEN
MP6 N. '
& mp7 VDDA 22 | , .
8 RCV2 GIY
L1 RCVA N.C 2L ’ ' '
+3.3V O 6 { oD VDDA |28 *option for SAA7129 }
51 vss B/CVBS [22 - - - - - - -} R 00
4 30 ' .
LLC1 CVBS/Y ' {__>BLUE
31 AP VDDA 31 ' .
2 sp VsSA |2 ‘ — .
—RES o oz v« VSSA 32 12 1 %o X H4 ' '
8%5388838 ¢ o B " ‘
ErH3zSLRExR 5 v HE— "R 000 !
Yo
A9 dgagy g 1 4 : : >>RED/CHROMA
<<<<<<—m.’?i(— SAAT127 ; Y1 z =
- 5120 ' '
—317 +7V Y ,
VDD |
AV S INH  vss |8 ' '
SCLK |16 BEAD-601 A VEE[E Lo '
A - 10
TTX DATA ~~~~_L17 __BEAD-601 033 al® c79 — . {—>cvesiLuma
TIX REQ ~~~~_L18 _ BEAD-601 - 104p-OPEN| ,
' MC14053-OPEN '
:; Co- - - - oo 7:;7 I 7‘ o~~~
HS\
VSU Re1 000
¢ SDA
scL
7182RST +7V R62 000
Ve e e s e s e e - B
! R59 . ]
102-OPEN ‘ 3 ‘
! '
' . ' !
' 60 ' ‘ 2 1 ‘
sreB ' 472-OPEN e | 2
— Y YY"\ 2 S -
Lo KST4401-OPEN ! ' '
' BEAD-601-OPEN | KST4401 ‘
‘ KST4403
' KDS226
Lo Lol - + KDS193
*option for ‘ ‘
SAA7129 - -
D
VIDEO
ize Document Number ev
Custpm SuperSet : Video encoder 15
Date: Wednesday, February 09, 2000 Bheet 21 of 36
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R137 c13
563
B 100p
c80_  10u/16V U40A
R138 273 5
)I 1% ) 1 C134/ 10018V 1pp Avi
b
3 i‘/TLonCD A
R139
??,3 C135—— R140
‘ o 100p 302 =
10u/16V 7 0B
81, u ual
\ R141 273 6
)I 1% ) 7 C13¢/ 10016V |rp avr
b
e | 54+~ TL0720D A
ASDATA A~~~A_L24  BEAD-601 CoA 3oata voL (H# c137 R142
o —— VA - o ws 100u/16V A~ 332
BCLK ~~~~_L26 __BEAD-601 CBC 11 ok ‘ (DIA6)
ACLK ~~~~_L27  BEAD-601 CAC 6 | sycLk VOR H6 C138)104p
R67 ~ " 470 " . ——|
1 appo
s on Ena i : =
ADACTL1 ___ ~v~v~v\_L29 BEAD-60 APP2 2 +15V
ADACMUTE ~~~~_L30 _ BEAD-601 g APP3 1%%3 ?gunev L22
APPL p
N . VDDA |13 A5 +33V
+3.3V O VDDD ‘ VSSA DI P- 400!
] 5 vons 12uH ( )
c84 | VREF
104p = R143
UDA1320 ‘ c82 s = f?/f 100p
N ) 104p 10u/16V
) 85 10u16V Lo 973 U41A
Inner |lsolation 1 )| 2 [ G140/ 1016V
Al 1 9 IRD_AFL
+3.3V = 1% 3 I
+ " TLO72CD
u1s .
NC 6 ‘ me
2], vee
4
Y
3
GND ‘
ELM7S04
‘ Ri4s e
— R =
<~ 563 —_ 8
Utz } 9% 100p 302
3 14 C86, ,10u/16V 273 u41B
DATA voL R147 5
f s ‘ )I 9 7 C143/ 10u/6V IRD_AFR
Coc 1 Bk 16 % 54+ ~TLo720D i
c 66 0 SYCLK VOR
1 appo c143 | R148
0 app1 100016V~ 332
21 APP2 ‘ (DIA6)
£ App3
R65 511 ﬂ APPL
4 ‘ VDDA [H2 144y 104p
+33V O VDDD VSSA i
I 511 51 vesp
c90 —— co1 ‘ VREF = kY
104p 10u/16V = 1BV
A4 UDA1320 ‘ s g0
104p 10u/16V
‘7 ‘MODE SETTING T
SAMVPLI NG | 84f s
FORMAT 16bits LSB ‘
AUDIO
ize Document Number ev
Custpm SuperSet : Audio Part & Amp 15
Date: 36
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1 | 2 [ 3 4 v 5 I & z I £
A
+3.3V
+3.3V Q +3.3V
(9]
|| R168
R167
R166 472
R171 o RI72 472§ an2 33V
182 472
C174
104p L56
BEAD-601
SMpETO " T T T " T 7 7!
SMIOO
smolko ' 159 000 2012CHIP
SMVENO :
s SMRSTO U4
P 28 .
R 2| MODE 1757 NOTE : R174 is changed by Bead for EM 3.372Nhz
# L59 can be 3 jouc RSTIN (28
repl aced by Oohm R AUX1UC CMDVCC VCCB
5 24 VCCB [
AUX2UC \ 7 R173 220 RST
4—7 ALARM RST 22 CLK 1. Vec
5 | CLKSEL CLK 57 R174 BEAD-601 5 &k
6] CLKDIV1 AUX1 57 10 3. CK
+3.3V0 CLKDIV2 PRES [0 SENT 4. +3.3V
—104 sTROBE AUX2 2 R175 200 5. 10
—H cukout 10 8 6. DETECT
12+ DGND vup =L 3V R I o - 7.
o 14 | AGND ST 5 R176  § R177 | S R178 R179 , —=— C177
s2 VDDA R180 ' 472-OPENS 472 472-OPEN472-OPEN 104p
N TDAB002A 472 , ' ' ' 5267-10A
I v c179 ——C180 . ' ' ' \v4
i 104p 104p ) i X
c178 VCCB } Lol '
104p .
*CPTION, NOT USED
c
D
LCARDO
ize Document Number ev
Used nodel Custbm SuperSet : SMART CARD INTERFACE 0 r1'5
VA-SS Only ( Extended Smart Card ) [ate:Wednesday, February 09 7000 Bhesl 23 of 36
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1 I 2 3 ¥ I 7 I 5
A
+3.3V
R170 BV
L # L60 can be R < are
repl aced by
Oohm R
SMDET1 +3.3V
R181 > R182
SMIOT 472 5 472
SMELK1 L60 000 2012 CHIP
SMVENT L57
SMRST1 1
BEAD-601
N = c176
104p C190
104p
I ;E
1
XTALA MODE . ;
z% XTAL2 OFF NOTE : R185 is changed by Bead for
= iouc __RSTIN
2 AUX1UC cMDVCC VCCS
AUX2UC vce R184 220
—_ci182 —5—7 ALARM RST EEE % \R/'g%_
100p £ CLKSEL CLK $ 2
5| CLKDIV1 AUXT R185  BEAD-601 o1 3 gk,
N CLKDIV2 PRES [ SENT 1 5 10
—104 sTrROBE AUX2 R186 T 6. DETECT
— cLkout ) N2 7. &b
DGND VUP ’
AGND s1
s2 VDDA 571287
TDAB002A N 5267-10A
1]
I c186 T 104 vees
104p I
C184 104p 47u/16V
c
D
LCARD 1
Used nodel ize Document Number
Custpm SuperSet : SMART CARD INTERFACE 1
VA-SS, VACI -SS Main Smart Card
4 ( ) 5 I Date: Wednesday, February 09, ?000 Eheet 24 of
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AT~ c199

1u/50V

Lcts1]
101p

| c152] c153)
101p | 101p

| 154

101p

101p

| ciss]

101p

| c15s)

101p

[c157| c1s8

101p

N

1 [ | 3 4 v 5 T 6 7 T 5
A
+5VCl
fs)
U3
G146 |7 1U/50V C5+ co+ g: c147y| Tus0V
%3— C5- c2- ol
21 eND c1v F2—]
e ( ,—5— Vss c1- c149 1u/50V
[ cras 1 \rusov 27 )
ar-w U It pros
c150 1\ 1uss0v <|7 331
—BxDO0 229 pot Rx1 1 8 kXD P7
T DSRO 214 595 R 8 2 7 DSR
CTS0 20 9 3 6 CTS CD q RXD Ext er nal
o 209 po3 RX3 [ " o RI 150) ! 2 TR
DO 159 D04 RX4 [~ 9 3 4 DSR Modem
= Q DO5 RX5 | —95 6 P——¢
1 8 co RTS J3 H cTS
TXDO 19 10 2 7 XD _RI_|
DTRO 175 %5 Bz 3 6 DIR P~
RTSO 15 14 4 5 RTS
N JHD-2-05
DI3 ™3 7
PR37
MC145583VF 3314

To D-SUB in back- panel

EXTMODEM
ize Document Number ev
Nbdem\‘—l— E@ aggi 3-]; _-i!__E_ u] ﬂ‘i‘]ﬁ] Custpm SuperSet : External Modem Interface 15
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7 T 2 3 T 7 ¥ 5 | 6 [ 7 | 8
A
+5VCI
o 155
BEAD-601
Note : Mbdem 68K BR -> RXD filter is deleted

RXDO |

CTS0 c188

RIO

CDO 104

PR38 i JP8
u4a4 470-4

TXDO § 1A 1y —4—| x—"—2 ’\/\/\"a—xy :?;[?

R DTRO 518 2 3 6 CDTR I nter nal
From L64108 6155 4 5 CCD LMB
GPI O41( Pi n40) —M RST Hisn sy 2 1 & . Modem
RTSO 14 ii sy 12 3 6 CCTS
13 4 5 CRI .
4B
15, Vel PR39
4 o 470-4 HARNESS ASS'Y #75
C159] C160| C161| C162| C163| C164|C165
C166 =
74HCT257 470p | 470p | 470p | 470p | 470p | 470p | 470p
\ 104p
c
D
INTMODEM
ize Document Number ev
M::dem% E@ gggi ;‘q_ _’?‘_.E. u] )‘\J—j.] a Custpm SuperSet : Internal Modem Interface 15
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GREEN R400 \ | c400 GREEN1

220 J1100ur16v

RA01

s 750
BLUE R402 . \ |c401 BLUE1

220 7100016V

R403

750

RED/CHROMA R404 . \ | ca02 RED/CHROMA1

220 71100u/16v

N R405
750

CVBSILUMA R406 . \ |c406 CVBS/LUMA1

4R7 7T 100untev

R408

750 CVBS/LUMA2

TO RCA&RF

AVCONNECT

Document Number .
SuperSet : Connector Main to A/V

ize

Custpm 15

of 36
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1 I 2 I 3 I 4 v [ 6 | 7 T s
A A
U406
LM78L05  TO92
+75VC O v vo -2 0 +5V(A)
J_ 2 J_ J_
[0]
C466
C468

®T_] oy [

B B
N e
c c
o )

AVPOWER
ize Document Number ev
Custpm SuperSet : Linear Power(in AV B'd) 15
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2 I 3 I 4 v 5 6 I 7 I 8
R v
R418
151
Q400 VCR C LUMA
Ksta03 |
v
3
o R419
= 151
TV_R CHROMA
Q401
KST4403 4 v
U400 3
R420
CVBS/LUMA1 41 151
v VouT1 =
27 S-VHS QUTPUT =
EV L %Zl a0 TV_GREEN
RED/CHROMA1 43 35 -
° VCR RI ! SR (389" VCR CHROMA  "R417 " A A 61-OPEN VCR RI KST4403 | 1
VCR_CVBSI H v2 couTt ‘ ;
v3 CINY 22— © C ANOT-USED 3
GREEN1 451 vq vourz 23
VCR GI 33y vouTs 21
TV _CVBSI 9|3 TRAP2 [24 =
BLUE1 a7, cour2
VCR B =2 2 vours HI
c3
42 33 HIFI AL KST4403
™ IRD_AFL 40 25| -V o =2 HIFAR
IRD_AVL 41 44| vq VCR AL
VCR ALl 41 2 22
TV ALl 41 8] V2 LouT? 20 VCR AR
40 18 TV AL =
IRD_AFR 7 26| RLY LouT: s TV AR
IRD_AVR 414 461 Rv1
VCR_ARI 4 41 Rv2
TV ARI 4 101 Rv3
15
L404  BEAD-601 AR as ,
SOk ~~A 1 s s2 x 2 Q405
c SDA 3 H2—x KST4403
L1407  BEAD-601 MUTE 28—
BIAS
C411  474p a
cat2  474p 8 =z =
ca13  474p +7V > ©
cat4  474p d
ca17 TV_C LUMA1
22u/16V
B C415 cat6 = )
10u/16V 104p OPTION : For RF & RCA by-pass, other pass is added
Note 1 : R409, 410, 413, 414 is revalued fromO to 622
D
AVAMP
ize Document Number ev
Custpm SuperSet : AV Amp 15
Date: Wednesday, February 09, 2000 Eheet 29 of 36
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D400 D401

D402 D403

D404 D405 D406 D407

D408

eo e o e o oo s oo ] s

NEN

! o

ddd 4] 4]

+7VO "l""‘ll

I

1 1 1 1

4]

TV _C LUMA R423 750
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o

SCART
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OPTION : RF by-pass with SCART
A
+7V ,
,
,
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151-OPEN '
,
.
Q419
Ksm4os—om§ﬂ1 ?;f%PEN '
IV C LUMA1 2 . '
- 3 R487 |
331-OPEN
.
,
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cvBSILUMA2 RA88 000 €450 |/ 100u/16V Rart 101
AN
# Direct Video encoder out to RF
o +7V
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10u/16V
HIFI AR I(
AN
N
Q416 U402
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1
VIDEO SGND ‘ ‘
cade , 10WI6V R469 681 , SGND e
iy AUDIO SGND 13 1 ‘
C445 5 SGND 0 10 6 0
10u/16V +5V(A)O MODB* 0 000
¢ HIFL AL I( L4Q2 5 = ‘
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| 1 oLk Ne H—
I 1ourtev DAT NG FB—
9
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I I 1ous0v
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i nprove LMB17 Dead
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s
=
7T ‘
D
SOT- 23
KST4401 ‘
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OPTION : RCA by-pass with SCART
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[ 9-Pin Serial port connector specification : Mile-PC)
Pi n# Narre Abs. Direction
1 Data carrier detect DCD In
2 Recei ve data Rx In
3 Trasnm t daf TX Qut
4 Data ternimal ready DCD Qut
A 5 Si ?nal ?rou G\D
6 Data sef ready DSR In
7 Request to send RTS ouT
8 Cear to send CTS I'n
9 R ng indicator Rl In
B
R482 .
0-OPEN
405 PR400
101-4 483
RTXD 11 14 1 8
TO 232RTS 10| TIN To 1~ 2 7 0-OPEN
64108 RRXD 12| 12N 120 173 3 6 .
232CTS 9 R10 R1IN 3 r -
R20 R2IN 1 3
|_—1— c1+ vce —1-5—|R4a1 102 +5V(A) 8 MALE
N C457 R478
10u/16V /-I\_'_g_ ci- GND |18 AR7 — 9|
— Twp ey 1
cass co- V- u B B D= 5504F 1-09P-02-02
10u/16V TC232COE ) ' ) ' R484
5 = ' ' 0-OPEN

.
L
C464 c465
471p, 471p-OPEN'

.

C459 I~ C460 '
10u/16V I 10u/16V , I '
,

= = !
- '

' cae3

|471p-OPEN '
!

. .
. .

Unnl

C462
471p

RS232
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W TH STAND- BY POAER CONTRCL

JP1

HARNESS ASS'Y #79

+5VCI

HARNESS ASS'Y #61

+5vS JUMPER 0(J5, J8)

3PI/STRAIGHT & LED SPACER-1(SONG)

9. (tERONT
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SuperSet : Front PCB
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20 20 S
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| ' _L Low
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W THOUT STAND- BY POWER CONTROL 40 188
. | KPT1105A
(]
} R15 . STANDBY
‘ KRN2 900, A boSw
CHANNEL - DO ,
SIW KSN[0..2] }
5 5.st '
KPT1105A ‘ oo ool
552 KSN1
KPT1105A KSN2
CHANNEL- UP Note :
Sw KRN1 1. Extra stand-by key is added
KRN2 2. Asic array stand-by key is replaced by external
s KRNIO.2L §>KRN[0..2] i i i i
3. JP1 is changed from10 pin to 12 pin as +5VS is added
R11
470 vee VDD +5VCl
U1 REMOUT
out |2 [>REMoOUT
2
vee vSs GND
+ C4
. 47uF/16V
LTM-97AT-38W
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Rev: Original Date: 2000. 02. 07

BOM List(1)
MODEL CODE 15-002_F1-VACI (SUPERSET)
CODE NAME Q'TY UNIT _LOCATION
15-002 F1-VACI (SUPERSET)
000-0060 F-ASSY SET F1-VACI (SUPERSET) 1.0 /1 PCS
10701-03-013 BOX CARTON HUMAX BRAND, 1QG.1 1.0 /5 PCS
000-0060 F-ASSY SET F1-VACI(SUPERSET)
030-0031 ASSY ACGCESSARY F1-VACI 1.0 /1 PCS
040-0060 ASSY SET F1-VACI (SUPERSET) 1.0 /1 PCS
10501-0660 LABEL BAR-CODE (50X15, RIBBON) 1.0 /1 PCS
10501-0782 F1-VACI STICKER (For BOX GIFT BRAND NAME,LOGO) 1.0 /1 PCS
10601-06-001 CUSHION PAD-PE F1,F1-CI,F1-VA,F1-VACI, 1QG.1 2.0 /1 PCS
10701-01-029 BOX GIFT (S/S. 0AK) 1.0 /1 PCS
10711-01-003 BAG VINYL "A" 1.0 /1 PCS
10731-01-001 SILICAGEL 3g 1.0 /1 PCS
030-0031 ASSY ACCESSARY F1-VACI
01300-0004 FLY LEAD (RF CABLE) 1.0 /1 PCS
01300-0005 CABLE POWER CORD SET 1.0 /1 PCS
01400-0017 REMOCON / HUMAX BRAND 1.0 /1 PCS
09900-0003 BATTERY 1.5V, "AAA" 2.0 /1 PCS
10711-01-002 BAG VINYL "B" 1.0 /1 PCS
10801-0312 MANUAL F1-VACI (VER HF1VACI.300) 1.0 /1 PCS
040-0060 ASSY SET F1-VACI (SUPERSET)
010-0070 ASSY SC B/D F1-VACI,F1-VA 1.0 /1 PCS
010-0082 ASSY CPU B/D F1-VACI (SUPERSET) 1.0 /1 PCS
010-0092 ASSY FEC B/D (SUPERSET:TDA 8044 =& B/D) 1.0 /1 PCS
01403-0012 POWER SMPS / SY-T2801 (REV 3.0) 1.0 /1 PCS
020-0088 ASSY FRONT F1-VACI 1.0 /1 PCS
050-0071 ASSY BOTTOM F1,F1-Cl,F1-VA,F1-VACI (SUPERSET) 1.0 /1 PCS
060-0004 ASS'Y POWER S/W(WITH HARNESS #82) 1.0 /1 PCS
10011-04-006 PANEL BACK F-SERIES 1.0 /1 PCS
10021-03-003 CASE TOP F-SERIES, 10G. 1 1.0 /1 PCS
10081-10-001 PAPER WASHER (PAI 7.8X0.8T:Li= PAI 3.3T) 1.0 /1 PCS
10101-08-001 SMART NUT 2.0 /1 PCS ASSY FRONT+ASSY SC B/D(2EA)
10501-0660 LABEL BAR-CODE (50X15, RIBBON) 1.0 /1 PCS
1100300804 SCREW T/T 2S P/H BLK (03+8) 1.0 /1 PCS ASSY CPU B/D(RCA)+PANEL BACK(1EA)
1105300804 SCREW T/T 2S B/H BLK (03*8) 4.0 /1 PCS ASSY CPU B/D(SCART)+PANEL BACK(2EA),ASSY PS B/D+PANEL BACK(2EA)
1115300504 SCREW T/T 3S B/H BLK (03*5) 9.0 /1 PCS ASSY FRONT+CASE BOTTOM(2EA),CASE TOP+CASE BOTTOM(3EA),PANEL BACK+CASE BOTTOM(3EA),
ASSY CPU B/D(RF MODULATOR)+PANEL BACK(1EA)
1115300602 SCREW T/T 3S B/H NAT (03+6) 14.0 /1 PCS ASSY CPU B/D+CASE BOTTOM(7EA),POWER SMPS+CASE BOTTOM(4EA) ,ASSY FEC B/D+CASE BOTTOM(3EA)
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BOM List(1)
MODEL CODE 15-002_F1-VACI (SUPERSET)
CODE NAME Q'TY UNIT _LOCATION
1115400504 SCREW T/T 3S B/H BLK (04*5) 4.0 /1 PCS CASE TOP+CASE BOTTOM(4EA)
1118300602 SCREW T/T 3S PHW NAT(03*6) 2.0 N PCS ASSY FRONT+ASSY SC B/D(2EA)
1211210002 NUT UNF 3/8INCH*32 2.0 /1 PCS ASSY FEC B/D(TUNER)+PANEL BACK(2EA)
1231111002 WASHER PAI10 2.0 /1 PCS ASSY FEC B/D(TUNER)+PANEL BACK(2EA)
010-0070 ASSY SC B/D F1-VACI,F1-VA
00104-0001 CAP MULT! CERAMIC-A 0.1uF/104/+80~-20% 1.0 /1 PCS G601
00203-0004 RES CARBON 100K, 1/4W, 5% 1.0 /1 PCS R604
00203-0018 RES CARBON 220, 1/4W,5% 1.0 /1 PCS R601
00999-0016 CON SMART CONNECTOR 6060-08-2 1.0 /1 PCS U601
01004-0075 PCB SC B/D (SUPERSET) REV 1.3 1.0 /1 PCS
01301-0062 HARNESS ASSY#71 (10PIN) 1.0 /1 PCS J601
010-0082 ASSY CPU B/D F1-VACI(SUPERSET)
00003-0006 IC ASIC CS1031AF/64pin/QFP 1.0 /1 PCS u1o
00004-0006 IC D-RAM KM416V1204AT-60 1.0 /1 PCS us
00004-0007 IC SD-RAM K4S1616220/TSOP || 1.0 /1 PCS u12
00006-0007 IC OP AMP TLO72CD/SOP 2.0 /N PCS U40,41
00007-0008 IC EEPROM 24LC128SN 1.0 /1 PCS Us1
00009-0002 IC REGULATOR 78L05/T0-92 1.0 /1 PCS U406
00009-0008 IC REGULATOR 78L12/T0-92 1.0 /1 PCS U404
00010-0026 IC DEMUX & CPU L64108(REV:C) 1.0 /1 PCS U4
00010-0028 IC MPEG-2 DECODER SAA7201H(VER:C2E) 1.0 /1 PCS ut
00011-0006 IC VIDEO ENCODER SAA7127H/QFP44 1.0 /1 PCS ut4
00012-0006 IC CMOS 74HC14/14pin/SOP 1.0 /1 PCS uz8
00012-0016 IC CMOS 74HC257/S0P 7.0 /1 PCS U21-23,32-34,36
00012-0018 IC CMOS 74HC244/S0P 6.0 /1 PCS U19,24,25,29-31
00012-0026 IC CMOS 74HCT244/S0P 1.0 /1 PCS u20
00012-0027 IC CMOS 1-INPUT INVERTER ELM7S04 1.0 /1 PCS u15
00012-0038 IC CMOS 74HCO0 1.0 /1 PCS uzr
00013-0003 IC FLASH MEMORY 16MB 28F 160B38-90 1.0 /1 PCS U45
00014-0007 IC DAC UDA1320/SS0P16 2.0 /1 PCS uie, 17
00016-0001 IC C/1 CONTROLLER CXD1957AQ/QFP80 1.0 /1 PCS uz26
00017-0002 IC RS232 DRIVER ADM232LJR 1.0 /1 PCS U405
00099-0050 IC AUDIO/VIDEO MUX CXA1855Q 1.0 /1 PCS U400
00099-0051 IC SMART CARD TDA8002A 1.0 /1 PCS us0
00099-0052 IC VOLTAGE DETECTOR KIA7027AF/S0T-89 1.0 /1 PCS U100
00106-0042 CAP MULT! CERAMIC-CHIP 0.1uF/104p/25V/Y5V/1608 80.0 /1 PCS (3,4,9-16,19,25-28,35-37,58-62,65,67-76,78,82,84,88,90,93-106, 114-118, 120, 122-124, 131, 138, 144,
167-169, 176, 183-185, 187,190, 191,416, 454,455,466, 467
00106-0048 CAP MULT! CERAMIC-CHIP 10pF/100p/25V/C0G/ 1608 7.0 /1 PCS (063,64,133, 135,139, 141,182
00106-0052 CAP MULT! CERAMIC-CHIP 0.001uF/102p/25V/X7R/1608 6.0 /1 PCS C107,113,436,437,442,443
00106-0054 CAP MULTI CERAMIC-CHIP 0.0047uF/472p/25V/X7R/1608 1.0 /1 PCS C24
00106-0055 CAP MULTI CERAMIC-CHIP 0.0068ufF/682p/25V/X7R/1608 2.0 /1 PCS 6108, 125
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MODEL CODE 15-002_F1-VACI (SUPERSET)
CODE NAME Q'TY UNIT _LOCATION
00106-0057 CAP MULTI CERAMIC-CHIP 470pF/471p/25V/C0G/ 1608 18.0 /1 PCS (38-49,462,464,469-472
00106-0059 CAP MULT! CERAMIC—CHIP 0.022uF/223p/25V/X7R/1608 8.0 /1 PCS C50-57
00106-0068 CAP MULT! CERAMIC—CHIP 22pF/220p/25V/C0G/ 1608 1.0 /1 PCS c22
00106-0077 CAP MULTI CERAMIC-CHIP 0.0015uF/152p/25V/X7R/1608 1.0 /1 PCS c21
00106-0080 CAP MULTI CERAMIC-CHIP 0.47uF/474/16V/Y5V/2012 6.0 /1 PCS 023,201,411-414
00106-0097 CAP MULTI CERAMIC-CHIP O.1uF/104p/50V/X7R/3216 1.0 /1 PCS C18
00107-0000 CAP ELE 470uF/10V/SSL 2.0 /1 PCS (424,428
00107-0001 CAP ELE 100uF/16V/SSL 16.0 /1 PCS C1,66,77,132,137,143,400-402, 406 ,425-427 , 438,450, 468
00107-0003 CAP ELE 22uF/16V/SSL 1.0 /1 PCS C417
00107-0005 CAP ELE 47uF/16V/SSL 1.0 /1 PCS C186
00107-0017 CAP ELE 1uF/50V/SSL 7.0 /1 PCS C110-112,126,433-435
00107-0057 CAP ELE 10uF/16V/SSL 36.0 /1 PCS (80,81,83,85,86,89,91,92,134, 136, 140, 142,415,418-423,429-432, 440, 441,444-448 , 456-461
00107-0066 CAP ELE 1000uF/6.3V/SSL/BULK 1.0 /1 PCS €20
00107-0067 CAP ELE 47uF/50V/SSL 1.0 /1 PCS €453
00107-0078 CAP ELE 1000uF/6.3V/SHL 2.0 /1 PCS 6200,439
00107-0087 CAP ELE 10uF/50V/SSL 1.0 /1 PCS €449
00200-0000 RES CHIP 0, 5%, 2012 3.0 /1 PCS L60,R196, 197
00200-0087 RES CHIP 4.7K, 5%, 1608 57.0 /1 PCS R10,11,18,19,25-30,34-37,48,51,56,80,81,85,87,89,90-92,95, 108, 109, 111,112,117, 119, 120, 153, 170, 181-183,
187,189,212,214,217,227-229, 231,280,439, 444,445,450, 455,456 ,475-477
00200-0088 RES CHIP 470, 5%, 1608 1.0 /1 PCS R205
00200-0089 RES CHIP 20, 5%, 1608 1.0 /1 PCS R16
00200-0090 RES CHIP 0, 5%, 1608 11.0 /1 PCS R9,61,62,150,155,200,206,207,458,488,900
00200-0093 RES CHIP 22K, 5%, 1608 1.0 /1 PCS R442
00200-0094 RES CHIP 1K, 5%, 1608 13.0 /1 PCS R17,83,116,149,204,216,282,447,464,468,474,480,481
00200-0096 RES CHIP 10K, 5%, 1608 29.0 /1 PCS R3.,8,14,15,23,77,82,84,93,94,106, 110, 113-115, 133-136,208-211,432-435, 448, 449
00200-0097 RES CHIP 100K, 5%, 1608 25.0 /1 PCS R22,68-76,78,79,96-105,107,443,479
00200-0098 RES CHIP 47, 5%, 1608 12.0 /1 PCS R12,58,66,67,L61-68
00200-0099 RES CHIP 4.7, 5%, 1608 2.0 /1 PCS R406,478
00200-0100 RES CHIP 100, 5%, 1608 2.0 /1 PCS R241,471
00200-0104 RES CHIP 22, 5%, 1608 5.0 /1 PCS R184,186,400,402,404
00200-0105 RES CHIP 3.3K, 5%, 1608 11.0 /1 PCS R142,148,441,446,461-463,465-467,470
00200-0106 RES CHIP 75, 5%, 1608 14.0 /1 PCS R401,403,405,408,423-427,436,437 ,452-454
00200-0112 RES CHIP 150, 5%, 1608 7.0 /1 PCS R240,418-422,457
00200-0113 RES CHIP 750, 5%, 1608 1.0 /1 PCS R13
00200-0120 RES CHIP 680, 5%, 1608 8.0 /1 PCS R46,428-431,459, 460,469
00200-0121 RES CHIP 2.7K, 5%, 1608 1.0 /1 PCS R24(ONLY WITH KINSEKI VCX0)
00200-0122 RES CHIP 6.2K, 5%, 1608 8.0 /1 PCS R409-416
00200-0135 RES CHIP 27K, 1%, 1608 4.0 /1 PCS R138, 141,144,147
00200-0142 RES CHIP 2.2K, 5%, 1608 4.0 /1 PCS R4,5,47,57
00200-0146 RES CHIP 68, 5%, 1608 1.0 /1 PCS R20
00200-0147 RES CHIP 1K, 1%, 1608 1.0 /1 PCS R21
00200-0148 RES CHIP 2K, 5%, 1608 2.0 /1 PCS R49,50
00200-0150 RES CHIP 1.6K, 5%, 1608 1.0 /1 PCS R438
00200-0171 RES CHIP 120, 5%, 3216 2.0 /1 PCS R86, 118
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00200-0173 RES CHIP 0, 5%, 3216 4.0 /N PCS F2-5
00200-0179 RES CHIP 56K, 1%, 1608 4.0 /1 PCS R137,139,143, 145
00200-0200 RES CHIP 1.8K, 5%, 1608 1.0 /1 PCS R169
00200-0204 RES CHIP 510, 5%, 1608 2.0 /1 PCS R64,65
00200-0215 RES CHIP 3K, 5%, 1608 3.0 1 PCS R140, 146,221
00207-0001 RES CHIP NETWORK 22x4 7.0 /1 PCS PR10,11,15-17,19,20
00207-0002 RES CHIP NETWORK 100x4 1.0 /1 PCS PR400
00207-0004 RES CHIP NETWORK 1.2K+4 5.0 /1 PCS PR6-9, 12
00207-0006 RES CHIP NETWORK 47+4 17.0 /1 PCS PR1-4,18,21,23-25,27,28,30-35
00207-0012 RES CHIP NETWORK 4.7K+8(R-CIRCUIT) 1.0 /1 PCS PR5
00301-0017 DIODE ZENER TZM5240B(10V)/S0D80 3.0 /1 PCS D1-3
00301-0018 DIODE ZENER TZM5242B(12V)/S0D80 1.0 /1 PCS D415
00301-0019 DIODE ZENER TZM5229(4.3V)/S0D80 1.0 /1 PCS D422
00301-0020 DIODE ZENER TZM5236B(7.5V)/S0D80 4.0 /1 PCS D421,429-431
00304-0001 DIODE SWITCHING KDS193/S0T-23 5.0 /1 PCS D416-420
00304-0005 DIODE SWITCHING KDS226/DAN217/S0T-23 21.0 /1 PCS D400-414,423-428
00400-0007 TR CHIP KST4401/NPN/SOT-23 15.0 /1 PCS 05,6,8,201,406-412,414-416,418
00400-0008 TR CHIP KST4403/PNP/S0T-23 9.0 /1 PCS Q1,200,400,401,403-405,413,417
00402-0000 FET IRF7303/S0P 3.0 /1 PCS U18,52,53
00502-0000 VCX0 27MHZ (DJVF-3H5T27.000MHZ) 1.0 /1 PCS U2(ONLY WITH KINSEKI VCXO)
00901-0009 JACK PIN JACK DPAM-9601E 1.0 /1 PCS JP401
00901-0015 JACK DC POWER DDAE-9637 1.0 /1 PCS JP402
00903-0015 PCMCIA DECK (52493-250CA) 1.0 /1 PCS
00906-0021 CON WAFER 5267-10A 2.0 /1 PCS JP13,15
00906-0035 CON WAFER 5267-14A 1.0 /1 PCS JP3
00906-0042 PCMCIA WAFER 91931-31169 2.0 /1 PCS JP5,6
00906-0043 CON WAFER 5267-12A 1.0 /1 PCS JP12
00906-0047 CON WAFER 52045-3445 1.0 /1 PCS JP10
00906-0048 CON WAFER 52368-0401 1.0 /1 PCS JP9
00999-0018 CON SCART 2201-42RT DOUBLE 1.0 /1 PCS U401
00999-0021 CON D-SUB 9PIN (5504F 1-09P-02-02) 1.0 /1 PCS JP403
01004-0089 PCB CPU B/D(SUPERSET) REV 1.5 1.0 /1 PCS
01100-0002 INDUCTOR 1.2uH/3P1/AXIAL 3.0 /1 PCS L10,22,409
01100-0009 INDUCTOR 270uH/5P 1 /RADIAL 2.0 /1 PCS L2,6
01103-0004 CHIP BEAD-601 CIM21U60INE 30.0 /1 PCS L3-5, 11-21,24-30,32,33,57,403-407,R185
01103-0005 POWER BEAD C1B21P330NE 2.0 /1 PCS L7.8
01200-0002 FILTER EMI NFM51R10P107 1.0 /1 PCS F1
01405-0003 RF MODULATOR MDLP3E503A 1.0 /1 PCS U402
1015201802 SCREW B/H NAT(M2x18) 4.0 /1 PCS ASSY CPU B/D+PCMCIA DECK
10501-0590 LABEL BAR-CODE 1.0 /1 PCS
010-0092 ASSY FEC B/D (SUPERSET:TDA 8044 =& B/D)
00009-0001 IC REGULATOR 7805/T0-220 1.0 /1 PCS U601
00010-0029 IC QPSK DEMODULATOR TDAB044AH/C2/QFP100 1.0 /1 PCS U603
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00106-0002 CAP MULT! CERAMIC-CHIP O.1uF/104p/25V/X7R/2012 4.0 N PCS 0609,610,613,614
00106-0014 CAP MULT! CERAMIC-CHIP 27pF/270p/50V/C0G/2012 1.0 /1 PCS 0622
00106-0025 CAP MULTI CERAMIC-CHIP 0.1uF/104p/50V/Y5V/2012 2.0 PCS (604,615
00106-0042 CAP MULT! CERAMIC-CHIP 0.1uF/104p/25V/Y5V/1608 1.0 /1 PCS 0602,603,605,606,608,611,616,618,619,624,648
00106-0053 CAP MULTI CERAMIC-CHIP 0.01uF/103p/25V/X7R/1608 1.0 /1 PCS 0633
00106-0055 CAP MULT! CERAMIC-CHIP 0.0068ufF/682p/25V/X7R/1608 1.0 /1 PCS 0617,625-632,635,638
00106-0090 CAP MULT! CERAMIC—CHIP 27pF/270p/25V/C0G/ 1608 1.0 /1 PCS C621
00107-0061 CAP ELE 0.68uF/50V/SSL 1.0 /1 PCS G601
00107-0067 CAP ELE 47uF/50V/SSL 1.0 /1 PCS 612
00107-0083 CAP ELE 100uF/10V/SSL 5.0 /1 PCS (607,623,634,636,637
00200-0087 RES CHIP 4.7K, 5%, 1608 4.0 /1 PCS R607,609,612,615
00200-0088 RES CHIP 470, 5%, 1608 2.0 /1 PCS R604,611
00200-0090 RES CHIP 0, 5%, 1608 1.0 /1 PCS R637
00200-0091 RES CHIP 10, 5%, 1608 1.0 /1 PCS R630
00200-0092 RES CHIP 1.2K, 5%, 1608 1.0 /1 PCS R603
00200-0093 RES CHIP 22K, 5%, 1608 1.0 /1 PCS R608
00200-0095 RES CHIP 1M, 5%, 1608 1.0 /1 PCS R616
00200-0096 RES CHIP 10K, 5%, 1608 3.0 /1 PCS R605,639, 641
00200-0098 RES CHIP 47, 5%, 1608 11.0 /1 PCS R618-628
00200-0121 RES CHIP 2.7K, 5%, 1608 1.0 /1 PCS R610
00200-0142 RES CHIP 2.2K, 5%, 1608 2.0 /1 PCS R606,614
00200-0182 RES CHIP 3.9, 5%, 3216 1.0 /1 PCS R601
00209-0001 RES FIXED CEMENT 100, 5W, 5%/AXIAL(L-TYPE) 1.0 /1 PCS R602
00301-0017 DIODE ZENER TZM5240B(10V)/S0D80 1.0 /1 PCS D603
00304-0001 DIODE SWITCHING KDS193/S0T-23 1.0 /1 PCS D601
00305-0001 TVS DIODE P6KE30 1.0 /1 PCS D602
00400-0007 TR CHIP KST4401/NPN/SOT-23 3.0 /1 PCS 0602-604
00401-0012 TR NOMAL KSC2331-Y/NPN/T0-92 1.0 /1 PCS Q601
00500-0022 VIBRATOR CRYSTAL 3rD OVERTONE 4.0625MHz/30PPM 1.0 /1 PCS Y601
00906-0047 CON WAFER 52045-3445 1.0 /1 PCS JP600
01004-0062 PCB FEC B/D(SUPERSET) REV 1.2 1.0 /1 PCS
01100-0009 INDUCTOR 270uH/5P 1 /RADIAL 1.0 /1 PCS L601
01102-0000 FERRITE BEAD-AXIAL 8. 1mm/AXIAL 1.0 /1 PCS L602
01103-0004 CHIP BEAD-601 CIM21U60INE 3.0 /1 PCS 603,605,606
01301-0064 HARNESS FPC ASSY#73(50mm, 34LINE) 1.0 /1 PCS ASSY CPU B/D+ASSY FEC B/D
01404-0002 TUNER SD1228/LA-MK2 1.0 /1 PCS TN6O1
09900-0029 RELAY SY-6-K 1.0 /1 PCS K601
10081-07-001 SHEET GLUE (3M TAPE #9890, 12X18) 1.0 /1 PCS U603 ACCESSARY
10081-09-001 INSULATION PAD (#4941, 15X21X1t) 1.0 /1 PCS R602 ACCESSARY(DO NOT USE WHEN USE R602 RES CEMENT L-TYPE)
10191-0080 HEAT SINK SY200 HAR SERIES 1.0 /1 PCS U601 ACCESSARY
10591-02-001 HEAT SINK F1-Cl 1.0 /1 PCS U603 ACCESSARY
1105300804 SCREW T/T 2S B/H BLK (03*8) 1.0 /1 PCS U601 ACCESSARY
020-0088 ASSY FRONT F1-VACI
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010-0043 ASSY FRONT B/D F1-Cl 1.0 /1 PCS
020-0087 ASSY SUB FRONT F1-VACI 1.0 /1 PCS
1105300802 SCREW T/T 2S B/H NAT (03+8) 5.0 /N PCS ASSY FRONT+ASSY FRONT B/D(5EA)
050-0071 ASSY BOTTOM F1,F1-Cl,F1-VA,F1-VACI (SUPERSET)
050-0067 ASSY LEG F1,F1-CI,F1-VA,F1-VACI 1.0 /1 PCS
10031-06-008 CASE BOTTOM (SUPERSET-SMPS TYPE) 1.0 /1 PCS
060-0004 ASS'Y POWER S/W(WITH HARNESS #82)
00800-0001 POWER SW (JRA1102K) 1.0 /1 PCS
010-0043 ASSY FRONT B/D F1-Cl
00107-0068 CAP ELE 47uF/16V/SSE/BULK 2.0 /1 PCS C3,4
00107-0077 CAP ELE 100uF/6.3V/SSE/BULK 1.0 /1 PCS c2
00203-0000 RES CARBON 10, 1/4W,5% 1.0 /1 PCS R10
00203-0003 RES CARBON 10K, 1/4W,5% 1.0 /1 PCS R1(DO NOT USE WHEN REMOCON SENSOR IS LITEON (LTM-97AT-38W))
00203-0017 RES CARBON 22,1/4W,5% 8.0 /1 PCS R2,3,4,5,6,7,8,9
00203-0024 RES CARBON 330, 1/4W,5% 1.0 /1 PCS R11(D0 NOT USE WHEN REMOCON SENSOR IS LITEON (LTM-97AT-38W))
00203-0061 RES CARBON 47, 1/4W, 5% 1.0 /1 PCS R11(D0 NOT USE WHEN REMOCON SENSOR IS TEMIC 5380)
00401-0010 TR NOMAL 2SC1741S/NPN/SPT 8.0 /1 PCS Q1,6,7,8,9,10,11,12
00401-0011 TR NOMAL 2SA854S/PNP/SPT 4.0 /1 PCS 2,3,4,5
00603-0001 7-SEGMENT LED DISPLAY LTC-5623G-12(%= 0l4mm) 1.0 /1 PCS uz2
00802-0000 S/W TACT KPT-1105A/4pin/6*6(BULK) 3.0 /1 PCS $1,2.3
01004-0026 PCB FRONT F1-CI REV 1.1 1.0 /1 PCS
01301-0051 HARNESS ASSY#60 2GHO60 1.0 /1 PCS JP1
01301-0052 HARNESS ASSY#61 2GHO61 1.0 /1 PCS JP2
09900-0001 JUMPER JUMPER O 4.0 /1 PCS J1,2,3,4
09900-0042 REMOCON SENSOR LTM-97AT-38W 1.0 /1 PCS ut
10111-04-001 SUPPORT CUSHION F1,F1-Cl (10%10%5.3T) 1.0 /1 PCS (DO NOT USE WHEN REMOCON SENSOR IS LITEON (LTM-97AT-38W))
020-0087 ASSY SUB FRONT F1-VACI
10001-05-003 PANEL FRONT F1-VACI 1.0 /1 PCS
10051-08-001 KNOB POWER F1-Cl 1.0 /1 PCS
10051-09-001 KNOB DIRECTION F1-Cl 1.0 /1 PCS
10061-02-004 DOOR F1-VACI 1.0 /1 PCS
10071-05-001 WINDOW F1-Cl 1.0 /1 PCS
10171-01-002 BADGE HUMAX (7X28.5) 1.0 /1 PCS
050-0067 ASSY LEG F1,F1-Cl,F1-VA,F1-VACI
10161-04-001 LEG FOOT (LOCKING TYPE) 2.0 /1 PCS



