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F1-FOX Specifications

1 Brief Specifications

ltems

Description

Transport Specification

MPEG-2 transport stream
DVB compliant SI

Input Frequency 950 — 2150MHz

MCPC and SCPC Supported

Modulation Type QPSK

FEC Multi convolutional coding supported defined in DVB
LNB Power Switchable 13.5 / 18V

DiSEqC Bus DiSEqC 1.0/1.2 Compatible , 22KHz tone

Video Compression MP@ML |in MPEG-2

Aspect Ratio 4:3 and 16:9 with pan vector, Letter Box support.

Video Output

CVBS, RGB, SVHS

Audio Output

Baseband Left/Right

Audio Mode

Mono ,dual, stereo and joint stereo

Audio Sampling

32,44.1 and 48KHz

Data Service

RS-232

Power Consumption

30W.

Flash Memory Base : IMB + IMB(Asynchronous FLASH)
RAM Base : 2MB (SDRAM for OSD, system)
2MB(SDRAM for MPEG)

EEPROM Not used

On-Screen Display 256 colors

Teletext Support in DVB ETS300 472

Subtitling Support in DVB A009

IPPV, EPG EPG Supported, IPPV not supported.

OTA OTA Supported

2  Electrical Characteristics

2.1  Power Supply
Items Description

Input Voltage ® 190V -250V AC

Frequency ® 50/60Hz

Type ® SMPS(Switching Mode Power Supply)
[ J
[

Standby power consumption

< 8W
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2.2 Tuner

ltems

Specifications

Connector IEC 169-2, female(F type)
For signal input from the antenna and LNB
Loop through not supported

Frequency range 950 — 2150MHz

No. of inputs 1

Signal level -25 ~-65dBm

LNB input 75 Q unbalanced nominal impedance

input return loss >7dB

LNB power & feedhorn
polarisation

Vertical : +13.5V

Horizontal : +18V

Internal DC source resistance < 0.5

Current : 500mA max. short circuit protection

LNB Control

DiSEqC 1.0/1.2
22KHz tone

Protection

4.5KV surge protection, short circuit protection

Bypass(loop-through)

Not supported

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 ® (QPSK
Input symbol rate ® 231 Mbps
3.2 FEC
ltem Specifications
Inner FEC ®  Convolutional code rate 1/2, 2/3, 3/4 5/6, and 7/8 with constraint length
® K=7
Convolutional ®  Convolutional deinterleaving with I = 12
deinterleaver
Outer FEC ® Reed Solomon code, RS(204, 188, T=8).
®  Quasi error free output is assumed (i.e. BER of about 10™") in the 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.
Energy Dispersal({®  The polynomial for the Pseudo Random Binary Sequence(PRBS) generator is:
Removal 1+xM"+xP
® The initialization sequence shall be the 15 bit sequence:
"100101010000000"
SPEC - F1-FOX 2



4 MPEG Decoding

4.1 Demultiplexer
Item Description
Input transport stream |®  MPEG-2 ISO/IEC 13818-1 transport stream specification
Input rate ® 60 Mbit/sec max.
Filter ®  One audio PID
®  One video PID
® 30 general purpose PIDs
Transport buffer ® A 512-byte buffer for each of the two output elementary streams (audio/video)
Section layer filtering |®  Table ID
criteria ®  Version number
®  Section number
®  Current/next indicator
Error detection ® (CRC32 on all 30 general purpose PIDs
Etc. ® Detects and handles errors, lost packets, and discontinuity
®  Spontaneously detects and handles splice points
® Provides PCR recovery
® Provides a high speed output data port for transport packets
4.2 Video Decoding
ltems Description
Profile, Level ® ISO/IEC 13818-2, MP@ML]
Frame rate ® 25Hz
Aspect ratio ® 43169
Pan vectors ® To allow a 4:3 monitor to give a full-screen display of a 16:9 coded picture
Resolution ® 720x 576,25 frame per second
Up conversion to produce (® 544 x 576, 25 frames per second
a full-screen display (® 480 x 576, 25 frames per second
® 352x 576,25 frames per second,
® 352 x 288, 25 frames per second
OSD ® 256 colors
®  Western European character set
4.3 Audio Decoding
Item Description
MPEG ® MPEG-1 Layer I and Layer II
Mode ® MPEG-1 single channel
® MPEG-1 dual channel
® MPEG-I joint stereo
® MPEG-1 stereo
Sampling rate ® 32 44.1, and 48 kHz

SPEC - F1-FOX
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5 Mechanical Characteristics

5.1 Front Panel

5.1.1 Key Button

Item Description
Standby ®  Standby/Operation
Channel ® 2 keys for channel up and down

A/V ® A key for Audio/Video selection

5.1.2 Display

Item Description
LED ® Standby (Red)

®  Audio (Yellow)

®  Video (Green)

[ J

Led &%+ *%7| Initial A] Error code ¥A = W7

5.2 Rear Panel Input, Output

[tem

Description

Power code

Connector type: IEC83, C5 alternative 11

Base Band A/V

Cinch (Audio L+R)

LNB in

From the LNB
Connector type: F-type, female

SCART

EN50049 -1
TV SCART (RGB, CVBS, AudioL+R output, CVBS, audio L+R input)
VCR SCART(RGB, CVBS, Audio input, CVBS ,fixed level audio L+R output)

D-sub9(Serial)

9-pin D type, 115200bps

53 RCU

ltem

Description

Operating distance

02to7m

Angle

90° in the horizontal plain, and a vertical offset of £20°

Keys

Standby

TV Service

Numeric keys(0~9)
Audio/Video

Audio Mute

EPG

Arrow keys(up/down/left/Right)
Select/Ok

Recall

Menu

Query

Time

Help

Subtitle selection

UHF

Audio soundtrack selection
Exit

ol H] : 4keys ( P+, P-, V+, V-)
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6 IRD Interface

6.1.1 Serial Interface

Item Description
Electrical interface ® Complying with RS232C specifications
Speed ® 4800,9600,19200(RS232 standards)
Moreover ® 38400, 57600, 115200 bauds

7 Environmental Requirements

Item Description
Storage ® -10°-+50°C
Ambient operating temperature range ® (°-+45°C
Storage humidity range ® 5-95% RH non condensing
Operating humidity range ® 10 -95% RH non dondensing
EMC requirements ®  Meet applicable EMC requirements

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. )
- 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, Itlian,, Spanish etc.)
- Multiple Network

SPEC - F1-FOX 5




Classification | Troubleshooting Guide

The following work flow is recommended when troubleshooting.

—_—

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

2. Basic Check
- After applying power to the set, check the voltage output from JP1 connector.
The output voltages are as follows: +3.3V, +5V, +12V, +18V, +24V, +30V
- Check for the clock and reset timing.

3. System Check
- Check whether SAA7219 CPU operates normally. At this time, check the items such as
Memory Access that are essential when the set operates.

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

5. Channel Check
- Check the Front End which receives, tunes, and locks the RF frequency output from LNB
(antenna) and then supplies DC power of driving LNB and outputs 22KHz tone signal.
® The figures shown in this guide depend on the state 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
related signal. Therefore, the waveforms shown herein are recommended just as a reference.
CONFIDENTIAL 1 00-06-09
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HUMAX

Parts & Functions (by each schematic diagram page)

Page Key Functions Remark
Power Control KTAI273
1 For Power Saving in STBY mode
. Regulator KIAT7805
£ Convert +8V to +5V
SD1228S-MK2 Much heat
TUNER Channel tuning, No loop through generation
Be careful when
troubleshooting
2 LNB SUPPLY LN]il;l]; iPw - Suppl because this s
OWer Supply weak in  static
electricity
KIA7805
REGULATOR Convert +8V to +5V
The PLL part is
3 QPSK Demodulator TDAB044AH . particularly weak in
Channel Locking . .
static electricity
SAA7219 The PLL part is
MPEG TS Demux MPEG TS Processing particularly weak in
4 MIPS Processor static electricity
- KIA7027
Reset circuit 2 7V Reset IC
5 Fast Boot Block FLASH 28F800B3B-90(8Mb) Main Code Area
Code Area
28F8000B3B-90(8Mb)
6 FLASH Channel Data
Constant Area
7 SDRAM KM416S1020BT-G10(2MB) OPTION
SAA7215
8 MPEG Decoder Converts into A/V signal after
decoding MPEG Data
KM416S1020BT-G10
? MPEG SDRAM MPEG Decoding Memory
KM416S1020BT-G10
10 OSD SDRAM 0SD Memory
T Connector Front B/D Connector
Smart Card Connector ( Option )
. o ADM232LJR
12 Serial Communication UART communication
. UDA1320
13 Audio DAC Audio Digital to Analog Conversion
I CXA2126
14 AJV Switching TV,VCR Scart output switching
CONFIDENTIAL 2 00-06-09
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HUMAX

www.humax.co.kr

2203-21T
15 SCART Connector TV Connector
VCR Connector
DPAM-9949
16 CINCH Audio Left Output
Audio Right Output
CONFIDENTIAL 3 00-06-09
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Classification | Basic Operation Check

Item: Power Supply of SMPS, MAIN B/D

Symptom : System Doesn’t Operate (partly or completely)

®  Use the Schematic Diagram page 1/JP1 to check whether each power is supplied.

® Jtem : SMPS Connector
Location of Measurement (JP1) : See Schematic Diagram page 01

Pin 1: +30V Pin 2 : +24V Pin3:+17V Pin4:+12V
Pin 5 :+8V Pin 7: +3.3V Pin 8 : +3.3V
GND: pins 6, 9

® [tem: Rear part of POWER CONTROL
Location of Measurement (Q1) Emitter : See Schematic Diagram page 01

QI : +8VT

The above +8V power supply is input to the tuner. It is not output during standby to reduce
power consumption and it is output in normal operation. This power supply is controlled by the
SAA7219 GPIO port .

® [tem: FRONT Connector
Location of Measurement (JP4): See Schematic Diagram pagell

Pin2 :KEY _STBY Pin3:KEY_ AV Pin 4: LED VIDEO Pin 5: LED STBY
Pin 6: REMOCON Pin 7: +5V Pin 9: LED AUDIO Pin 10: KEY_DOWN
Pin 11: KEY_ UP

GND : Pins 1, 8

KEY Entered : +5V(HIGH) -> 0V(LOW)
LED ON: +5V(HIGH) for the relevant signal
LED OFF: O0V(LOW) for the relevant signal

® Countermeasure

Check the power supply connector is correctly connected.
If trouble keeps happening, replace SMPS.

CONFIDENTIAL 4 00-06-09
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Classification Basic Operation Check

Item : SAA7219 CLOCK(13.5MHz) & SAA7215 CLOCK(40.5MHz)

Symptom : System Doesn’t Operate
Or it stops operating intermittently

® SAA7219 CLOCK is a system clock and it uses VCXO.

® SAA7219 internal clock oscillates the external system clock (13.5MHz) and generates various
clocks. Check here whether the 40.5MHz clock is generated.

® SAAT7215 generates 27MHz, 81MHz after 40.5MHz is fed. Check here the 27MHz clock is

generated.
Tek EifeliH 1G5/s 1342 Acgs
I- F-
Location of Measurement:
St Freg See Schematic Diagram
. 2 .
towsigna  Page04/ F1,Pin3
13.5MHz > ch1 ampl
376mv
U S i) ch Freq
. . . . 41.55MHz
. . . . Low signal
- - - - amplitude
; Ch2 Ampl
- Location of Measurement:
: : : _ See  Schematic = Diagram
40.5MHz - WAl Zoony Chz 200mv W sons chr o teamv o Page 04/U2,Pin 91
UQ:JUL:I:SG
Tek EifeliH 1G5/s 1952 Acgs .
-7 Location of Measurement:
See Schematic Diagram
ﬂ.‘é{nﬁeﬁzl Page08/ U12,Pin168
40.5MHz - amplitude
Ch1 Ampl
360mv
U S creiee] ch Freq
. . . . 26.73MHz
. . . . Low signal
- - - - amplitude
: chzampl [ ocation of Measurement:
: : ] See Schematic Diagram
2 Page08/ U12,Pin126
27MHz >

W] 200mv  Ch2z 200mv ™ 50ns Ch1 7 164mv
27 Jul 1999
09:10:54

® Cause & Countermeasure

Unstable 13.5MHz is usually caused by a defective VCXO or SAA7219. Replace the chip or VCXO. As
the 40.5 MHz, 27MHz clocks, however, are not oscillated inside each chip of SAA7219, SAA7215,
their unstableness might be caused by any cold soldering or defective chip. When replacing parts, be
careful not to be injured by static electricity coming from a soldering iron. In addition, check for the
state of assembly/ soldering, and wrong or inverse parts insertion.

CONFIDENTIAL 5 00-06-09
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Classification Basic Operation Check

Item: SAA7219 RESET & SAA7215 RESET

Symptom: SAA7219 Doesn’t Operate
SAA7215 Doesn’t Operate

® Even though there is a little probability that any problem happens in this part, check at least the
following Reset Timing is present.

® SAA7215 RESET uses SAA7219 PIO. Therefore, SAA7219 RESET follows SAA7219 RESET.

Tek Run: 5kS/s Sample [EEE
I T

L

—

SAA7219ReSet9 » Chll_FIreq
M s Hz

No period
) . . . . : : d found

X X : X X X X chi ampl
312myv

SAA7215ReSCt9 bt fogod Ch2 Freq

= Hz
No period
found

Ch2 ampl
344mv

I 200mv_ Ch2 200mv M 10ms CR1 7 164mv

27 Jul 1999
09:17:42

® [ ocation of Measurement
- SAA7219 Reset : See Schematic Diagram Page04/US, Pin 3
- SAA7215 Reset : See Schematic Diagram Page04/U2, Pin 12

®  For your reference, SAA7219 Reset is commonly linked to FLASH.

® Cause & Countermeasure

SAA7219 Reset Timing: Check any wrong insertion of Reset degauss or cold soldering exists.
SAA7215 Reset abnormally operates: Check SAA7219 and takes appropriate actions.

CONFIDENTIAL 6 00-06-09
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HUMAX

Classification Basic Operation Check

Item : System Reset & System Clock

Symptom: Power On Reset Doesn’t Work
Can’t Write in Flash Memory

® The System Clock 13.5MHz must be in stable condition during System Reset or Power On
Reset. In Power On Reset, however, there were some cases where the clock couldn’t be stable
until the System Reset was unlocked because VCXO failed

®  Check whether the following waveform is kept in Main Power Off and then Power On.

Tek SR 2ks/s 55 Acqs
H T

-

]
1

i X . ) | Ch1 Freq

W = Hz
No period

R R found

Chl Ampl
336my

SAA7219 Reset >

Ch2 Freq
294.1 He
Low res

H Ch2 Ampl
|| 360mv

I Z00mvCR3200mv M 25ms Ch1 7 22dmv
27 Jul 1999
11709:33

13.5M Clock > ' ' ' ' | Hi

® [ ocation of Measurement
- SAA7219 Reset : See Schematic Diagram Page04/U8,Pin3
- 13.5M Clock : See Schematic Diagram Page04/F1,Pin3

® Cause & Countermeasure
The main cause is that VCXO fails. In this case, replace VCXO.

For other cases, check for the state of assembly, soldering, etc.

CONFIDENTIAL 7 00-06-09
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HUMAX

Classification | System Check

Item: FLASH 1

Symptom: Basic Check Items are OK but MPEG Doesn’t Play

® If the system doesn’t operate properly, even though nothing abnormal has been found after
checking the basic check items, check FLASHI1 that includes a program code. When the system
operates normally, FLASH1 repeats control signals similar to the following.

Tek HIXTE 100M5/s 717 Acqs
.. T Joi
L L

FLASH1 CE# -

FLASHI1 OE# >

@GE 200mv M S00ns Ch1 o 224mv

Ch1 200mvV.
27 Jul 1999
13:23:02
® [ ocation of Measurement

CE# : See Schematic Diagram Page05/U3,Pin26
OE# : See Schematic Diagram Page05/U3,Pin28

® Cause & Countermeasure

If the above signals are abnormal, check it is caused by cold soldering. If the abnormal
signals are not caused by the cold soldering, check the basic check items. Check also both data and
address buses.

Replacing chip must be the ultimate option.

CONFIDENTIAL 8 00-06-09
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HUMAX

Classification | System Check

Item: FLASH 2

Symptom: Basic Check Items are OK but MPEG Doesn’t Play

® If the system doesn’t operate properly, even though nothing abnormal has been found after
checking the basic check items, check FLASH2 that includes channel data and program
constants. When the system operates normally, FLASH2 repeats control signals similar to the
following.

®  The following figure is similar to FLASH1 Timing.
Tek EIIiE 100M5/s 717 Acqs

L.
L L]

FLASH?2 CE# >

FLASH2 OE# >

Chi 200mv ~ WEE 200mv WM 500ns ChT 7 224mv

27 Jul 1999
13:23:02

® [ ocation of Measurement

CE# : See Schematic Diagram Page06/U15,Pin26
OE# : See Schematic Diagram Page06/U15,Pin28

® Cause & Countermeasure
If the above signals are abnormal, check it is caused by cold soldering. If the abnormal signals
are not caused by the cold soldering, check the basic check items. Check also both data and address

buses.

Replacing chip must be the ultimate option

CONFIDENTIAL 9 00-06-09
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HUMAX

Classification | System Check

Item: MPEG GRAPHICS SDRAM

Symptom: Basic Check Items are OK but MPEG Doesn’t Play

® If the system doesn’t operate properly, even though nothing abnormal has been found after
checking the basic check items, check MPEG GRAPHICS SDRAM (MAIN DATA & MPEG
Graphics) of SAA7215.

® SAA7215 MPEG Graphics SDRAM can be selected when the SAA7219 CS_SDN signal is
LOW. And SAA7219 ends the bus cycle after monitoring the DTACK signal. Therefore, the
MPEG Graphics SDRAM can be considered to be normal if the following two signals repeat .

Tek ST 500M5/s 73 Acqs
I
[T

—

7215DTACK >

CS_SDN >

Chi 200mv — WGB 200mvV M 100ms ChT 7 22d4mv

27 Jul 1999
. 13:38:58
® [ ocation of Measurement

7215DTACK : See Schematic Diagram Page08/U12,Pin203
CS_SDN : See Schematic Diagram Page08/U12,Pin202

® Cause & Countermeasure

If the above signals are abnormal, check both data and address buses. Check also any cold
soldering exists.

Replacing chip must be the ultimate option

CONFIDENTIAL 10 00-06-09
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Classification | MPEG & A/V Check Items

Item: TS Stream

Symptom: Power On but System Doesn’t Operate Properly

® The TS signal that is output from TDA8044 is input to SAA7219 via the resistance. At this
time, check the signal is available.

Tek SET®H 100M5/s 1882 Acqs
£t -1
. . H H H H i H H H A 304“5
TS Valid 9 A “d“. Gl . . I . . b e l@: —3.03us
| ch2 Freq
) : : : I : : : 1 4.569MHz
Low signal
Rl st poadopededd -l amplitude
. «
TS STR > .
I :
|
1 by Jibe id b et
el gk -«rx_i- il g
1
I
TSCLK = I
i
Thi 200mvV_ WQE 200mV__ M500ns Ch1 7 202mv
Ref1 200mv 500ns %Ejé‘uzllggg

® [ocation of Measurement

TS VLD : See Schematic Diagram Page03/U4,Pin49  Page04/U2,Pin156
TS STR : See Schematic Diagram Page03/U4,Pin50  Page04/U2,Pin155
TS CLK : See Schematic Diagram Page03/U4,Pin28  Page04/U2,Pin154

® Cause & Countermeasure

Check the TDA8044 signal is identical with the SAA7219 signal. If they are identical each
other, check the resistance is normal.

Nevertheless, if MPEG doesn’t play, check any signal error happened because of
cold soldering on TS Data Line.

CONFIDENTIAL 11 00-06-09
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HUMAX

Classification | A/V Check

Item: 7219 A/V Strobe

Symptom: MPEG Doesn’t Play

®  You can know whether SAA7219 de-muxes PEG TS. A STROBE, V_STROBE, AVD[7..0]
are digital signals of A/V signal. Therefore, if you can check these signals, it means SAA7219
operates normally.

Tek HGIH 200MS/s 16 Acqs

Fo 1
| S 1

A 195ns
@; —5ns

A STROVE -

AVDO >

Chi Z00mv ém 200mv WM 250ns ChT L 18SSmv
28 Jul 1999
17:05:49

® [ ocation of Measurement

A STROVE : See Schematic Diagram Page04/U2,Pin94  Page08/U12,Pin164
AVDO : See Schematic Diagram Page04/U2,Pin103  Page08/U12,Pin155

® (Cause & Countermeasure
A STROVE is almost identical with V_STROVE.
AVD signals [7..0] are also similar to A STROVE and V_STROVE.

Nevertheless, if MPEG doesn’t play, check all of each 8 bit line AVD[0..7] to make sure the A/V
MPEG TS data from TDA8044ADH is correct.

There are some cases where SAA7201doesn’t operate because TDA8044 fails.

CONFIDENTIAL 12 00-06-09
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HUMAX

Classification | MPEG & A/V Check
Item: No A/V Output
Symptom: No Sound Signal Output
® Even though the system operates normally, if audio is not output through TV SCART, VCR
SCART, check first the Digital Audio is input to UDA1320.
® [f the Digital Audio signal is normal, check the presence of signal after tracking the channel of
Analog Audio signal from the UDA1320 output stage to SCART.
Tek SETE 500MS/s T?s Acgs
o sone Location of Measurement:
: : See schematic diagram page 13/
DA CLK - : : U19,Pinl
- i
: : Location of Measurement:
. : : See schematic diagram pagel3/
DA _FSCLK > ' U19,Pin6
SN 200mv Ch2 200mv 100ns Ch1 12my 28 Jul 1990
Tek SITE 10MS/s 1441 Acgs
- i
BT
PRRVRRIRRY | et Location of Measurement:
: See schematic diagram pagel3/
DA WS > o] U19,Pin2
Location of Measurement:
P SN : L See schematic diagram page13/
DA _DATA U19,Pin3
- 200mv Ch2 200mv M Sps ChT \ 104mV 28_]ul_1999
® Cause & Countermeasure
Since the disturbance of Audio Signal is sensitive to the value of R,C, check the state of
soldering or the value is correct.
The level of audio signal varies at each location on the schematic diagrams.
CONFIDENTIAL 13 00-06-09
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Classification | MPEG & A/V Check

Item: DAC TDA1320 Sound Output

Symptom: No Sound Signal Output

®  When sound is not output through SCART, Phone Jack, check first TDA1320 (Audio DAC).

® Since the output level and characteristics of audio are sensitive to the value of R,C, if the
characteristic of a certain part fails, check the value of R,C.

®  The following waveform is output when an 1KHz Tone Signal is received.

Tek Run: 200kS/s  Sample
J
5

Audio Left -2

"
o T AT 270us
@: -80ps

Audio Right > sz\w’/ﬂ
N

. : B 1T 1) R v
([ J Location of Meas @@ zomv  250ps ps m 28 Jul 1999

TAOL  : See Schematic Diagram Page13/U19,Pin14
TAOR  : See Schematic Diagram Page13/U19,Pin16
®  Cause & Countermeasure

When the output from audio DAC is normal, track each circuit and check where the problem
happens.

Since this item relates to Analog, it is considered that most of problems are caused by soldering
and parts related failures.

CONFIDENTIAL 14 00-06-09
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Classification | MPEG & A/V Check

Item: Video Output

Symptom: No Video Signal Output

Tek ST 2MS/s 11
b-F

0 Acgs

CVBS = WWWWWWW%

it W,

Red S IRYAE T BateN

SRS,

Chi— 200m

Ch 2Ll

Tek ST 2MS/s 50;

-

VM 258 CAT % T76mv

8 Acgs

Y (Luminance) =

Wit

[ [

ki

2+

-0

200m

C(Chrominance) =

® Cause & Countermeasure

Ch2 200

VM 25us Ch1 % 188mV

® Even though the system operates normally, if video is NOT output through TV SCART, VCR
SCART, check the signal of the CXA2126 input port.

® (CXA2126 includes CVBS, SVHS, R, G, B output. The following waveform is output when a
75% color bar signal is received.

AL 84S
@: —4ps

28 Jul 1999
16:18:07

A 64us
(@: —4ps

28 Jul 1999
16:37:08

If all outputs from U18 are normal, it means the associate circuits might fail. Measure the
waveforms output from the circuits that are associated with the failed output port (SCART). And
find where the problem happened and make appropriate countermeasures.

The level of output signal varies at each location on the schematic diagrams. For general cases,
refer to the numerical values shown on the schematic diagrams.

Location of Measurement:
See Schematic Diagram Page14/
U18,Pin49

Location of Measurement:
See Schematic Diagram Page14/
U18,Pin46

Location of Measurement:
See Schematic Diagram Pagel4/
U18,Pin49

Location of Measurement:
See Schematic Diagram Pagel4/
U18,Pin46

CONFIDENTIAL
SM - F1-FOX(English)

15

00-06-09



Classification | Channel Check

Item: Troubleshooting Flow for Channel Part

Symptom:

Items to be checked when troubleshooting the Channel Part

1)
2)

3)

4)

5)

6)

7)
8)

9)

TUNER and TDAS8044 are linked when locking. So check according to the linkage of signals to be
controlled.

1. Check Point (See Schematic Diagram Pages 02,03)

Check the internal operating power supply of TUNER is +5V.
(+4.75~4525V)
Check the TUNER TUNING VOLTAGE (30V) and RIPPLE.
(+28.5~31V/MAX 50mV )
Check the LNB POWER CONTROL signal and LNB POWER are fully output.
(LNB POWER CONTROL SIGNAL - EN, VSEL).
(LNB POWER - LNBA)
Check the 22KHz TONE waveform is fully output.
( Amplitude 400~800mV, Duty 45~55% )
Check the voltage of TUNER OUTPUT I/Q and the waveform output from TUNER
OUTPUT I/Q.
(Check the voltage of TUNER OUTPUT I/Q is within 1.9 ~2.0 V and the waveform is
about 600mVpp. )
Check the power supply of TDA 8044 is 3.3V.
(3.2V~3.4V)
Check TDA 8044 CLOCK (4.0625 MHz) is oscillated.
When turning on the set, check I12C BUS LINE that is generated when initializing TUNER
and TDA8044.
Check 8044CLK and 8044VLD.
( CLK is about 5.4MHz and VLD is about 26KHz. The values can vary according to
SYMBOL RATE.)

10),11) Check going with the TS line.

Detailed description by each item (11 items) will be continued.

CONFIDENTIAL 16 00-06-09
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HUMAX

Classification | Channel Check

Item: 1,2) TUNER Operating Voltage & VT Voltage

Symptom:  Locking Fails

+5V is the internal operating voltage of TUNER. When RIPPLE or voltage fluctuates, it causes the
fluctuation of the internal frequency of TUNER. When the TUNING VOLTAGE (30V) is abnormally

LOW or RIPPLE is over 100 mV, +5V causes 479.5 MHz IF waveform noise by being parasitic on
the local frequency that is generated inside Tuner.

Tek Run: 5kS/s Sample
I T
i

R 1 chi High
TUNER(+5VT) N : : ; 1l 512V

Unstable
histogram

Ch1 Freq
1kHz

Location of Measurement:

See Schematic Diagram
Do < Page02/U1, Pin8

Ch1 Mean
5.042V

Low res

M Toms ChT #  23.2V
20 Mar 1998
10:22:06

Tek SIGIE 5kS/s 50 Acqs
i

Ch1 High
29.4V
Unstable
histogram

Ch1 Freq
= Hz
No ref
TUNER(+30V) > crossing

Ch1 Pk-Pk
1V

Location of Measurement:

e tean See Schematic Diagram

: . S S Page02/R11,Left

M T0ms ChT - 23.2V
20 Mar 1998
10:55:26

® Cause & Countermeasure
Check the state of soldering and the input voltage of REG. IC. If necessary, replace 7805 and
SMPS.
CONFIDENTIAL 17
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HUMAX o humas

Classification | Channel Check

Item:  3) 13.5 V/ 18V LNB Operating Voltage Fails

Symptom:  Locking Fails

® 13V/18V is LNB internal driving power supply and 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.

® [ NB POWER CONTROL SIGNAL

18V > VSEL(HIGH), EN(HIGH)
13V > VSEL(LOW ), EN(HIGH)

Tel; Sl 5M5/s 299 Acqgs
{ -~ L 1
L T [ k)
............ I ER T A g gps
i @: 34.8us
LNB POWER(+18V) - e ch1 High
S
1»} ......................... s
A . . . ZI i
SR i I :
. . . . ) 1 ;
| | 5
Riv I _
3 i o _
hi ...... ]._V ..... 1.0 ...... S [T AT ot 1900
[Ref1] u
= s 10:31:48

® [ ocation of Measurement
LNB POWER : See Schematic Diagram Page02/U6,Pin3
LNB SEL  : See Schematic Diagram Page02/U6.Pin4
LNB_EN : See Schematic Diagram Page02/U6,Pin5

® Cause & Countermeasure

If something abnormal happens, check the input power of U2,LNBP15SP. If the input power is
normal, replace the chip.

CONFIDENTIAL 18 00-06-09
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HUMAX

Classification | Channel Check

Item: 4,5) 22kHz Tone & Carrier Voltage

Symptom:  Locking Fails

The 22 kHz TONE system is used in Europe. It selects and receives 950-1150 MHz (HIGH) &
1150-2150 MHz (LOW) BAND using the tuner input (because of too much channel information) and
it selects and receives the LOCAL OSC inside LNB according to the presence of 22 kHz TONE.

The CARRIER VCO voltage is used as the LOCAL OSC signal to extract the final I/Q signal by
generating 479.5 MHz for QPSK demodulator inside the Tuner.

® The following waveform doesn’t indicate the actual LNB LOAD. The waveform after loading
must comply with the following specification: 400~800 mV AMPLITUDE, 45~55% +duty

“ar 24.5ps
@: B7US

Ch1 Freq

22 kHz (INPUT) -> 22.00kHz

Ch2 Freq
22.35kHz
Low sighal
................... coooow amplitude

22 kHz (OUTPUT) > ch2 ampl
68mv

C T P A I P
Chi Smv S0mvy M 23Ms CRT1 7 40mv

31 Jul 1999
10:52:08
® [ocation of Measurement

22 kHz (INPUT) : See Schematic Diagram Page02/U6,Pin9
22 kHz (OUTPUT) : See Schematic Diagram Page02/U2,Pin3

® Cause & Countermeasure

If the amplitude and duty of waveform fail, it might be caused by cold soldering and miss
insertion. So check for cold soldering and miss insertion.
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HUMAX

Classification | Channel Check

Item: 6,7) TUNER OUTPUT I/Q & TDA 8044 Operating Voltage

Symptom:  Locking Fails

1 9 Tek SR 5MS/s 16 Acgs
P T
£

Chi TV [Ch 2] 1V M 10us ChT £ 1.1V

Tek Run: 5MS/s Sample EXI
I T
5

33V >

[Ch2] TV M T0ps ChT 5 11,7V

® Cause & Countermeasure

® The I/Q signal output from TUNER OUTPUT is an analog waveform passing QPSK
DEMODULATOR inside the Tuner and it is used as the input of A/D converter located at the
next stage. 3.3V that is fed to CHANNEL PART is separated according to PATTERN and the
voltage is used as the driving power voltage of TDA8044.

® The I/Q waveform is the TUNER OUTPUT signal. The waveform is about 1.7V ~1.9V that is
biased by TDA8044 and 600mVpp.

Ch1 High
| 2V

Ch1 Pk—Pk
640mv

Ch2 High
1.94 v
Unstable
histogram

Ch2 Pk—Pk
720mv

20 Mar 1998
16:05:44

Ch2 High
3.32V
Unstable
histogram

Ch2 Pk—Pk
280mv

When the BAIS voltage is low or not output, check the power supply of TDA8044 and the
associated degausses are properly soldered

Location of Measurement:
See schematic diagram
Page02/U1,Pinl7

Location of Measurmwnt
Page02/U1,Pinl6

Location of Measurement:
See schematic diagram Page03/
All power supply of U4

(pins 64,65 = +5V for each)

CONFIDENTIAL
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HUMAX o humas

Classification | Channel Check

Item: 8,9) TDA8044 4.0625 MHz CLOCK & I2C BUS

Symptom:  Locking Fails

® TDAS8044 uses Clock Y1 (4.0625MHz). A/D Clock is generated from the Clock Y1 via an
internal divider and it is used as an internal clock. Check the waveform generated from X-TAL is
output.

® [2C BUS is generated from SAA72199 to control the Tuner and TDA8044. It is mainly used to
set data when locking channel and to read status.

Tek SETH 200MS/s 166 Acqs
L

AL 245ns
@: 870ns

Chifreq Location of Measurement:
See schematic diagram

CLOCK > [\ /\ /\ /\ ﬂ /\ /\ /\ A cqdmpt - Page03/ Y1/Pinsl,2

S BRVTY

K Toomv M 250ns Ch1 £ 142mV

31 Jul 1999
11:40:08
Location of Measurement:
Tek STTE . .
ol v L g See schematic diagram
& Page03/ U4,Pin53
SDAO > UW chg o
LA annmn
30.76kHz
Low signal
amplitude

Location of Measurement:

See schematic diagram

ﬁjULNW‘JW Page03/ U4,Pin52

5V Ch2 SV M 25us ChT1 & 51V 20 Mar 1908
® Cause & Counterme...... _ 177002

SCLO >

If no waveform is output, check cold soldering and wrong insertion exist. When locking
happens frequently, measure using the frequency counter (because X-TAL oscillation can be out
of the specification (+/- 30ppm).
If no signal exists in 12C BUS LINE, re-solder the line. It usually happens because the
associated pins are shorted or the system goes DOWN.
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HUMAX

Classification | Channel Check

Item: 10,11) TDAS8044 Output Signal (1)

Symptom:  Locking Fails.

TDAR8044 is divided into OUTPUT BIT CLOCK( 5.4 MHz ), VALID ( 25.8 kHz ), 8BIT DATA. The
values can vary according to the set symbol rate and each signal is generated when the locking inside
TDAS8044 is fully done. The locking happens in the following sequence:

1. A/D CONVERTOR - 2.DE-PUNCTURING - 3.VITERBI
4. DE-INTERLEVING - 5.RSSOLOMOM - 6 DE-RANDOMIZER
Even though the status of TDA8044 must be read to make sure each step is locked, if TDA8044
pins 56,57,58 ( DEMOD LOCK, VITERBI, R-SOLOMOM) are 3.3V(HIGH), it means locking has

been done.
Tek SIdH 200MS/s 189 Acqgs
I Ly | 1
L i’ I 1 H
'1‘"'"'""""""""""-A:SSSns
J@: 430ns
Ch2 High
3.36V
TSCLOCK > 1.} ch2 Freq
. 1.806MHz
Low signal
1 amplitude
TSDATA > g
Chi 2V Ch2) 2V M 230ns Chl F 508V
20 Mar 1998
17:17:29

® Location of Measurement
TS CLOCK : See Schematic Diagram Page03/U4,Pin28
TS DATA : See Schematic Diagram Page03/U4,Pins29 ~31,Pins33~35,Pin38,Pin45
8044DJ[7..0]
® Cause & Countermeasure

TS DATA must be changed when BIT CLK POSITIVE-EDGE is done using TDA8044D[7..0].
BIT CLOCK( R26) and 8BIT DATA are output from TDA8044. The 8BIT DATA is
synchronized by BIT CLOCK and then output.

When BIT CLOCK and DATA are not output, check the above items and replace TDA8044
after re-soldering. If TDA8044 DATA is correct but LOCKING is not well done, check the end part of
8Bit data LINE resistance is shorted.
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BOM List

Mode! Name : F1-FOX
Mode! Code : 17-001

Code Name Q'ty Unit Location
17-001 F1-FOX

000-0098 F-ASSY SET F1-FOX 1.0 /1 PCS

10701-12-001 BOX CARTON Q,R,T-BOX 1.0 /5 PCS

000-0098 F-ASSY SET F1-FOX

030-0052 ASSY ACCESSARY F1-FOX 1.0 /1 PCS

040-0097 ASSY SET F1-FOX 1.0 /1 PCS

10501-0660 LABEL BAR-CODE (50X15, RIBBON) 1.0 /1 PCS

10601-10-001 CUSHION PAD-PE F1-FOX 2.0 /1 PCS

10701-11-003 BOX GIFT F1-FOX,F1-ACE 1.0 /1 PCS

10711-01-010 BAG VINYL "A" Q/R/T-BOX(350%300+0.5t) 1.0 N PCS

10731-01-001 SILICAGEL 3g 1.0 /N PCS

030-0052 ASSY ACCESSARY F1-FOX

01400-0028 REMOCON F1-FOX, F 1-ACE 1.0 /1 PCS

09900-0003 BATTERY 1.5V, "AAA" 2.0 /1 PCS

10711-01-002 BAG VINYL "B" 1.0 N PCS

10801-0600 MANUAL F1-FOX/ENGL | SH, GERMAN (HQFOXEG. 300) 1.0 /1 PCS

040-0097 ASSY SET F1-FOX

010-0123 ASSY CPU B/D F1-FOX 1.0 N PCS

01300-0020 CABLE POWER CORD (F1-FOX:KKP-419C/B-275,KLCE-2F 0.75) 1.0 /1 PCS

01403-0015 POWER SMPS (DYS-32S,REV2.0) 1.0 N PCS

020-0124 ASSY FRONT F1-FOX 1.0 /1 PCS

10021-04-002 TOP COVER (Q,R,T-BOX) 1.0 N PCS

10031-08-001 CASE BOTTOM F1-FOX(BACK,BUMPON, SPACER LOCK NG ASSY) 1.0 N PCS

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)+CASE BOTTOM(1EA)
1115300504 SCREW T/T 3S B/H BLK (03%5) 5.0 /1 PCS  CASE TOP+CASE BOTTOM(5EA)
1115300602 SCREW T/T 3S B/H NAT (03+6) 7.0 /1 PCS  ASSY CPU B/D+CASE BOTTOM(4EA),PONER SMPS+CASE BOTTOM(3EA)
1211210002 NUT UNF 3/8INCH*32 1.0 N PCS

1231111002 WASHER PAI10 1.0 /N PCS

010-0123 ASSY CPU B/D F1-FOX

01404-0003 TUNER SD1228S/MK2 1.0 /1 PCS U1



BOM List

Mode! Name : F1-FOX
Mode! Code : 17-001

Code Name Q'ty Unit Location

00010-0031 IC MPEG-2 SOURCE DECODER SAA7219(HS/C1)/SQFP208 1.0 /1 PCS U2

00013-0007 IC FLASH MEMORY 8MB 28F800B38-90/TSOP 2.0 /M PCS U3, 15

00010-0029 IC QPSK DEMODULATOR TDAB044AH/C2/QFP100 1.0 /1 PCS U4

00009-0001 IC REGULATOR 7805/T0-220 2.0 N PCS U5, 10

00018-0001 IC LNB POWER SUPPLY LNBP15SP 1.0 /1 PCS U

00012-0016 IC CMOS 74HC257 /S0P 1.0 /N Pcs U7

00099-0052 IC VOLTAGE DETECTOR KIA7027AF/SOT-89 1.0 /N PCS U8

00502-0002 VCX0 13.5MHZ/15pF/DIP 1.0 /1 pcs U1

00010-0030 IC MPEG AVGD DECODER SAA7215(HS/C2)/SQFP208 1.0 /1 PCcS  U12

10081-11-001 SHEET GLUE (26 X 26 X 0.5T) WITH 5302A (NITTO) 1.0 /M PCS  U12 ACCESSARY

10591-03-001 HEAT SINK-L 1.0 /1 PCS  U12 ACCESSARY

00004-0007 IC SD-RAM K4S1616220/TSOP || 2.0 /1 PCS  U16,17

00099-0056 IC A/V SWITCH CXA2126Q/QFP64 1.0 /1 PCS  U18

00014-0007 IC DAC UDA1320/SSOP16 1.0 /1 PCS  U19

00017-0002 IC RS232 DRIVER ADM232LJR 1.0 /1 PCS  U20

00106-0014 CAP MULT! CERAMIC-CHIP 27pF/270p/50V/C0G/2012 2.0 /1 PCS  C1,4

00106-0055 CAP MULT! CERAMIC-CHIP 0.0068uF/682p/25V/X7R/1608 11.0 /1 PCS  (2,10,43,45-48,50,51,67,68

00107-0083 CAP ELE 100uF/10V/SSL 7.0 /1 PCS  C3,11,12,17,167,168, 169

00106-0042 CAP MULTI CERAMIC-CHIP 0. 1uF/104p/25V/Y5V/1608 65.0 /1 PCS  (5,6,7,8,13,14,20,22,23,24,25,26,27,33,34,38,39,40,41,42,52,59,61,62,63,66,
69,70,73,74,82,83,84,85,86,87,88,89,90,91,92,93,94,95,96,97,98,99, 100, 101, 102,
103,104,105,106,107,108,109,110,117,138,139,141,160,161

00106-0093 CAP MULTI CERAMIC-CHIP 0.33uF/334p/25V/Y5V/2012 1.0 /1 PCS €15

00106-0025 CAP MULTI CERAMIC-CHIP 0. 1uF/104p/50V/Y5V/2012 6.0 /1 PCS  C16,37,44,54,57,58

00106-0053 CAP MULTI CERAMIC-CHIP 0.01uF/103p/25V/X7R/1608 1.0 /1 PCS  C18

00107-0067 CAP ELE 47uF/50V/SSL 2.0 /1 PCS (28,29

00107-0005 CAP ELE 47uF/16V/SSL 3.0 /1 PCS  (€30,31,64

00106-0002 CAP MULT! CERAMIC-CHIP 0. 1uF/104p/25V/X7R/2012 2.0 /1 PCS (32,36

00107-0057 CAP ELE 10uF/16V/SSL 20.0 /1 PCS  (35,49,112,113,114,115,116, 128,129,130, 132, 133, 134, 137, 140, 149, 150, 159, 162, 163

00107-0019 CAP ELE 4.7uF/50V/SSL 1.0 /1 PCS €53

00107-0087 CAP ELE 10UF/50V/SSL 2.0 /1 PCS (55,56

00107-0018 CAP ELE 2.2uF/50V/SSL 1.0 /1 PCS €60

00107-0078 CAP ELE 1000uF/6.3V/SHL 1.0 /1 PCS €71

00106-0048 CAP MULTI CERAMIC-CHIP 10pF/100p/25V/C0G/ 1608 2.0 /N PCS  C72,111

00106-0092 CAP MULTI CERAMIC-CHIP 0.22uF/224p/16V/X7R/2012 6.0 /1 PCS  C118,122,131,142,157, 166

00106-0081 CAP MULTI CERAMIC-CHIP 1uF/105p/16V/Y5V/2012 5.0 /1 PCS  C119,143,151,153,155

00106-0052 CAP MULTI CERAMIC-CHIP 0.001uF/102p/25V/X7R/1608 6.0 /1 PCS  C120,121,135,136, 164, 165

00107-0017 CAP ELE 1uF/50V/SSL 5.0 /1 PCS  C144,152, 154,156, 158

00106-0057 CAP MULT! CERAMIC-CHIP 470pF/471p/25V/C0G/ 1608 2.0 /M PCS  C145,147

00107-0000 CAP ELE 470uF/10V/SSL 2.0 /1 PCS 170,171
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BOM List

Mode! Name : F1-FOX
Mode! Code : 17-001

Code Name Q'ty Unit Location

00200-0095 RES CHIP 1M, 5%, 1608 1.0 /N PCS  R1

00200-0094 RES CHIP 1K, 5%, 1608 8.0 /1 PCS  R2,13,56,59,89,94,95,96
00200-0088 RES CHIP 470, 5%, 1608 2.0 /1 PCS  R4,8

00200-0092 RES CHIP 1.2K, 5%, 1608 2.0 /1 PCS  R5,22

00200-0087 RES CHIP 4.7K, 5%, 1608 5.0 /1 PCS  R7,10,18,21,28
00205-0011 RES METAL OXIDE 680, 2W, 5% (FORMING TYPE) 1.0 /1 PCS  R9

00200-0093 RES CHIP 22K, 5%, 1608 1.0 /M PCS  RI1

00200-0091 RES CHIP 10, 5%, 1608 1.0 /M PCS  RI12

00200-0000 RES CHIP 0, 5%, 2012 1.0 /1 PCS  Ri4

00200-0096 RES CHIP 10K, 5%, 1608 9.0 /1 PCS  R17,19,24,34,49,50,53,67,68
00200-0098 RES CHIP 47, 5%, 1608 5.0 /1 PCS  R25,26,30,31,32
00200-0113 RES CHIP 750, 5%, 1608 1.0 /M PCS  R27

00200-0121 RES CHIP 2.7K, 5%, 1608 1.0 /1 PCS  R29

00200-0218 RES CHIP 18, 5%, 1608 1.0 /M PCS  R36

00200-0219 RES CHIP 12, 5%, 1608 1.0 /M PCS  R37

00200-0148 RES CHIP 2K, 5%, 1608 1.0 /M PCS  R38

00200-0106 RES CHIP 75, 5%, 1608 12.0 /1 PCS  R39,48,52,57,58,64,77,79,80,81,82,83
00200-0019 RES CHIP 220, 5%, 2012 5.0 /1 PCS  R40,46,54,60,70
00200-0146 RES CHIP 68, 5%, 1608 5.0 /1 PCS  R41,47,55,61,71
00200-0225 RES CHIP 560, 5%, 1608 6.0 /1 PCS  R42,44,62,63,84,85
00200-0204 RES CHIP 510, 5%, 1608 2.0 N PCS  R65,66

00200-0228 RES CHIP 82, 5%, 1608 1.0 /M PCS  R69

00200-0100 RES CHIP 100, 5%, 1608 2.0 /1 PCS  R72,74

00200-0229 RES CHIP 470K, 5%, 1608 5.0 /1 PCS  R97,98,99,101,102
00207-0005 RES CHIP NETWORK 4.7Kx4 3.0 /1 PCS  PR1,2,3

00207-0006 RES CHIP NETWORK 47+4 3.0 /1 PCS  PR4,5,7

00207-0003 RES CHIP NETWORK 10Kx4 1.0 N PCS  PR6

00305-0001 TVS DIODE PBKE30 1.0 /N PCS DI

00305-0002 TVS DIODE PSOT12/S0T-23 1.0 /1 PCS D3

00301-0018 DIODE ZENER TZM5242B(12V)/S0D80 1.0 /N PCS D4

00301-0029 DIODE ZENER TZM5241B(11V)/S0D80 10.0 /1 PCS  D5,6,7,9,15,16,20,21,22,23
00301-0024 DIODE ZENER TZM5232B(5.6V)/S0D80 1.0 /1 PCS D19

00304-0000 DIODE SWITCHING 1N4148 1.0 PCS D27

00401-0014 TR NOMAL KTA1273/PNP/TO-92L 1.0 /1 PCS  Qf

00400-0007 TR CHIP KST4401/NPN/SOT-23 7.0 PCS  G2,5,7,8,9,10,11
00401-0013 TR NOMAL KTC3202/NPN/T0-92 1.0 /1 PCS Q6

00500-0022 VIBRATOR CRYSTAL 3rD OVERTONE 4.0625MHz/30PPM 1.0 /1 PCS Y1

00999-0023 CON SCART 2203-21T(B) 2.0 /1 PCS  J1,3

00901-0018 JACK 2P RCA DPAM-9949 (W,R) 1.0 N PCS U4
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BOM List

Mode! Name : F1-FOX

Mode! Code : 17-001

Code Name Q'ty Unit Location
00906-0019 CON WAFER 5267-09A 1.0 /1 PCS  JPT
00906-0048 CON WAFER 52368-0401 1.0 /1 PCS  JP2
00906-0049 CON WAFER 53014-1110 1.0 /1 PCS  JP4
00999-0022 CON D-SUB 9PIN (205A-09MGPBBA3) 1.0 N PCS  P1
01004-0077 PCB CPU B/D Q-BOX REV 1.0 1.0 /1 PCS

01103-0005 POWER BEAD CIB21P330NE 8.0 /1 PCS  11,2,3,5,7,8,9,10
01100-0002 INDUCTOR 1.2uH/3P1/AXIAL 1.0 /1 PCS  L16
01103-0004 CHIP BEAD-601 CIM21UBO1INE 10.0 /1 PCS  L17,18,19,20,21,22,23,24,25,26
01200-0003 FILTER EMI NFM51RO0P506 1.0 N PCS  Fi
0200124 ASSY FRONT F1-FOX

010-0147 ASSY FRONT B/D T-BOX 992(basic) 1.0 /1 PCS

050-0082 ASSY SUB FRONT F1-FOX 1.0 /1 PCS

1105300802 SCREW T/T 2S B/H NAT (03+8) 5.0 /1 PCS  ASSY SUB FRONT+ASSY FRONT B/D(5EA)
010-0147 ASSY FRONT B/D T-BOX 992(basic)

00107-0068 CAP ELE 47uF/16V/SSE/BULK 1.0 /1 PCS  Ci
00104-0001 CAP MULTI CERAMIC-A 0.1uF/104/+80~-20% 1.0 /1 PCS  C2
00203-0061 RES CARBON 47, 1/4W, 5% 2.0 /1 PCS  R1,2
00203-0012 RES CARBON 180, 1/4W,5% 3.0 N PCS  R8-10
00401-0010 TR NOMAL 2SC1741S/NPN/SPT 3.0 /1 PCS  Q1-3
00602-0009 LED YELLOW SLY-3304/N 1.0 /1 PCS DI
10131-03-001 LED SPACER-2 SAT500IRD 3.0 /1 PCS  D1-3
00602-0008 LED GREEN SLG-3304/N 1.0 /1 PCS D2
00602-0007 LED RED SLR-3304/N 1.0 /1 PCS D3
00802-0001 S/W TACT KPT-1115A/2pin/6+6(RADIAL) 4.0 /1 PCS  S1-4
01004-0081 PCB FRONT REV 1.0 (Q/R/T-BOX) 1.0 /1 PCS

01301-0086 HARNESS ASSY#86 (11PIN,80mm,FRONT :F1-FOX) 1.0 /M PCS  JPT
09900-0042 REMOCON SENSOR LTM-97AT-38W 1.0 /1 PCS U1
050-0082 ASSY SUB FRONT F1-FOX

10001-16-001 PANEL FRONT F1-FOX 1.0 /1 PCS

10051-21-001 KNOB POWER F1-FOX 1.0 N PCS

10051-22-001 KNOB DIRECTION F1-FOX 1.0 /1 PCS

10071-11-001 WINDOW F1-FOX 1.0 N PCS
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