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(1) When moving or laying down a LCD Set, please deal with care. Avoid any impact towards
the LCD Set.

(2) Do not leave a broken LCD Set on for a long time. To prevent any further damages, after
check the broken Set’s condition, make sure to turn the power(AC) off.

(3) When opening the BACK COVER, you must turn off power(AC) to prevent any electric
shock.

(4) When loosening screws, check the connecting position and type of the screw. Sort out the
screws and store them separately because screws holding PCBs are working as electric
circuit grounding. Make sure to check if any screw is missing when assembling.

(5) A LCD Sets contains different kinds of connector cables. When connecting or disconnecting
connector cables, check the direction and position of the cable beforehand.

(6) When disconnecting connectors unplug the connectors slowly with care.
(7) Connecotrs are designed so that if the number of pins or the direction does not match,

connectors will not fit. When having problem in plugging the connectors, make sure to check
their kind, position and direction.



2-1.PRODUCT SPECIFICATION

Features 15" Model 19" Model 22" Modell
Screen Size 15" 19" 22"
Aspect Ratio 16 : 10 16 :10 16:10
i 1440x900(WXGA
LCD Panel Resolution | 1280x800(WXGA) x900( ) |1680x1050(WXGA)
Pixel Pitch 0.2588mm x 0.2835mm x 0.282mm x
IXETFICN 1 5 2588mmx RGB | 0.2835mmx RGB |0.282mmx RGB
Contrast Ratic 400 : 1 800 : 1 700 : 1
Receiving FAL,SECAM, FAL,SECAM, FAL,SECAM,
System NTSC(AV) NTSC(AV) NTSC(AV)
TV System Stereo FMMONO/2- | FMMONO/2- | FM MONO / 2-
System Carrier, NICAM | Carrier, NICAM | Carrier,NICAM
Channel |ANALOG : ANALOG : ANALOG -
Memory 0~99CH 0~99CH 1~99CH
RF 75 Ohm Coaxial | 76 Ohm Coaxial | 76 Ohm Coaxial
S_Video 1 1 1
2 2 2
nput RCA (CVBS, Monitar Qut) | (CVBS, Monitor Out) | (CVBS, Manitor Out)
Connector | component RCA x 1 RCA x 1 RCA x 1
PC RGE D-Sub x 1 D-Sub x 1 D-Sub x 1
PC Audio 3.5mm Mini-Jack |3.5mm Mini-Jack |3.5mm Mini-Jack
HDMI 1 1 1
Output Headohone | 3.5mm Mini-Jack |3.5mm Mini-Jack |3.5mm Mini-Jack
Connector
Sound Output 3w 3w 3W
Power Max 60 60 60
Consumption
Power 12V, DC 12V, DC 12V, DC
Source
Dimensinntw X H x D} {mm] 460 x 215 x 400 525 x 240 x 470 | 598 x 240 x 520




Product Specification

2-2_Available Input Signal

2-2-1.HDMI/PC/COMPONENT

Resolution V-freg HDMI PC(D-Sub) Component Standard
60Hz O O X
640 x 480 72Hz O @) X
75Hz O @) X VESA Standard
60Hz O O X VESA Standard
800 x 600 72Hz O O X VESA Standard
75Hz @) ) X
60Hz O @) X VESA Standard
1024 x 768 70Hz @] @) X VESA Standard
75Hz O @) X VESA Standard
1360(6) x 768 60Hz X ) X
(1280 x 768) 75Hz X o X
720 x 480 60Hz @) X @)
720 x 576 50Hz O X @
1280 x 720 o0Hz © © ©
60Hz @] O O
1920 x 1080i | 0% © X ©
60Hz O X @)
720 x 480i 60Hz X X O
720 x 576i 50Hz X X @)

Note : '"1360(6) x 768' is same with 1280 x 768'(Only different from OSD display)

2-2-2.VIDEO

- PAL, PAL-M, PAL-N
- NTSC, NTSC4.43
- SECAM




3. Block Diagram

Block Diagram
\
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4-1-1 AV4 _CVBS
CVBS signal(input to U1 3), - L110\R193\C124
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4-1-6. Sound Output
Speaker Output

T

4-2. Power PCB
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4-2-1.
1. Input Characteristics:
ARTE
ITEM CONDITION SPECIFICATION
JiiH Pl MR Hie
1.1 Rated Input Voltage 100V / 240V
WA 3
1.2 Input Voltage Range OVALC 1o 264 VAC
s A e T
1.3 Input Frequency Range 47Hz to 63Hz {+ 1Hz)
i A 904 e
1.4 Input Current 100Vac, 240Vac / 5A load = 1.5A
iy A THL ¥R
1.5 Input Voltage Harmonic distortion < 8%
S AU Y ,
1.6 Efficiency: (Warm up [Ominutes later) 100Vae / 5A = RO0%
Re CHh 10 48 240Vac / 5A > §2%
1.7 Power Saving 100Vae, 240Vae /0A load < |W

SEELIIFE

12




4-2-2.

2. Ouiput Characteristics: . © 3¥Measured at the end of DC cable.
i A 1
ITEM CONDITION SPECIFICATION
JiH i ER Fls
2.1 Output Rated Voltage 12y
I ¥k 1L O S i
2.2 Output Current al constant voltage mode OA to5A
S £ e E £ & i £
2.3 Output Voltage Setting at the output end of DC cable LAV ~ 12,6V
5 L UL H TEH HH A A
2.4 Output Voltage Ripple and Moise: B0Vac / SA = 1 50mVp-p
(0.1ul Ceramic Cap. and 35V 47uF 264Vac (A
Aluminum Cap. Paralleled between the end
of output cable)
LM (0. 1uF (RN AR 35VATuF

(1 e e A A A I S0 |

2.5 Turn-On Delay Time: At 100Vac / 60W load, output voltage =28ec,

T f ] shall remain regulation
o S e o ) O e T AR AN
60W St , Ao B et
2.6 Hold Up Time: At 100Vac or 240Vac / 60W load, = 6mS
P ) output voltage shall remain regulation
{E 110V 8 240V A LR K 60W il
EIJMG e G i ol e PR A B R )
2.7 Rise Time: At 100Vac / 60W load, DC output rise = 50mS
LAt time from 5% to 95% of Vo
{E 100V §ilg AL 2 60W Biniliis, Hiih
HiJE 1 5%V, T 311-95%V, [k ]
2.8 Output Overshoot Voltage From 60W load to no load, the output = 8% of Vo
T o WL PR B R L Owershoot voltage
M, 60W it B04E i L FE b R ik
i U
2.9 Dynamic Load Change Quiput load step is 50% of full load, 12V45%
i ik S/R=0.5A/us, frequency is 100Hz and
10KHZ the output regulation will be
M S0%fFIHEE AR B M AR, i |
T F B0 0L 0.5AS, B
| 100-10000 F#E 1 1 do R M

13



4-2-3.

3. Protection Characteristics:

B

ITEM CONDITION SPECIFICATION
3] Sl TR I
3.1 Short Cirenit Protection: The adapter will enter into shut down that| Auoto-Recovery,
ML BT

means no output while output impedance| [Tl
less than 1 ohm. It will enter into normal
condition if the fault condition is removed.
fii L A SR LA 11 RN, A
A e, il fE sk

3.2 Over-Current protection

I i fedr

<OA(O0V,240V/50Hz) Auto-Recovery.

ahie s

14




4-2-4.

4, Environmental Characteristics:

Adapter comply with the following national
standards: 350 a1 T A bk

EMI Conducted Emission 5%
EMI Radiated Emission 44}

100V/240V AR A, SA FLER
The adapter intemal filter to meet

ANt 1 LR K

BB
ITEM CONDITION SPECIFICATION
i H itk s A
4.1 Cooling Matural air cooling
A i e
42 EMI: 100Vac/240Vac, A load. FCC CLASS B

ENS5022 CLASS B

4.4 Safety conforming:

CE, UL, ¢-UL, TUV-GS, FCC, CCC

Diepends on customer's

I M i)

predicted MTBF  (MIL-STD-217F)  of]
50000 hours of continwous operation at
25°C, maximum-cutput load, and nominal AC
input voltage,

{1 25°C, e A . 100-240VAC Hi

A, BB R 50000 AT

e euk requirement.
& P
4.5 Leakage Current 240Vac / 60Hz =750uA
HUE TR 100Vac / 60Hz <500uA
4.6 Insulation Resistance: Between AC input and secondary applied | = 30MQ2
LB 500Vde for | minute
CERIE B o] 0t 00V E L H 1 A0, T
A B LB
4.7 Dielectric Strength: (Hi-Pot) Between AC input and secondary AC
Ha i 1.5KV, test time | minute, and cut off
current shall be less than 10mA ACI.8kV,
test time [ se¢. In production line
AR P 2 e 1500V 28 T,
Lo, Il e AT 10mA
4.8 Temperature: Operating T.{F 0 to 40°(C
HLHE Storage  filifF -20 o +80°C
4.9 Humidity: Operating .41 20% ~ 80%
TERE Storage  filif7 10% ~ 909
4,10 MTBF e The subject adapter have a minimum

15




5. Mechanical Characteristics:
£ fe
ITEM CONDITION SPECIFICATION
i SelE B Hiks g
5.1 Dimension (Length x Width x Height) 110x61x31 mm

FOb g R X W X D)

5.2 Input AC socket Type

1EC320 C13 Type

AL L A A

5.3 Output DC Cable - &
Length 1 500250mm
Wire style UL 1185 18AWG

B T < v (o g e [ )

5.4 Color #i{"
Case 4Mi%
DC Cable (including Molding Core)
FLHdm i (R

Black A
Black M4

16
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vOvy L18 '8SAY

79.5%0. 2

G HUIZHOU SANHUAINDUSTRIAL CO., LTD.

SAN HUA
AC ADAPTER CACRO)

Model: SAWA-01-483
|nput: 100-240V~,
50/60Hz, 1. BA
12V=5. 0A

CAUTION

RISK OF ELECTRIC SHOCK
DONOT OPEN

OQutput:

P, RoHs |
comphant]

Rheinland
Product Safety

X C @

LISTED
HU10329-6001A Q060485

E246640
MADE IN CHINA

14GX

R TR LK G2 & B
IH S BB S 4 A A NESNE S
S LRI A), R - oy RVSS. 817. 404
0 [ . S S S = m a4
) 2 2 7] 5 5 el Lo (SANA-01-483-53)
EEMY | 3. NGRS W it W Bk | | Hepl
4. I —
o, - A <
T =a| 5. M80°C il N I It W it A2 . W1k |k 1k
—— PCHE X HO = 45 Tl A7 B 26 )
I FiE i AL
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XMV9C "2e6 "¢SAY
130420
% (YN
O N © 140420
o = 10£0.5
i S LABLE N
[
( o
O I //l\ S
\ mwﬁ*%
80
MINI TIE
28
24.5
\
\ Lo —
= MlsER
<
o
_ 1500450 S _
4 3\ _
NOTE: —o° _
1. ALL DIMENSIONS ARE IN MM. o
TOLERANCES TO BE =+1. 0MM ~
2. PARTS SPECIFIED AS FOLLOW © .28 30£5
2-1. ENCLOSURE : POWER INDICATOR
(1) MEET V-0 FLAMMABILITY o-t— COLOR: GREEN
(2) COLOR: BLACK )
2-2. AC INLET:
(1) 1EC320 CERTIFIED 3WAY. 110
(2) COLOR: BLACK
2-3. DC OUTPUT
(1) CABLE: 18AWG OD= 3. 5mm COLOUR:BLACK
2 (2) DC OUTPUT——INSULATOR:BLACK. RVS2. 932. 264WX
(3) POLARITY:SAME AS DRAWING SAWA-01-483 ’ ’
2-4. ADAPTER UNIT k] s | &A | 0
(1) COLOR:BLACK PANIAS R I
(2) DIMENSIONS MARKED . MARK MUST BE
INSPECTED & CONTROLLED STRICTLY BY 0QC _ § :

BTN AT R A T
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5. Main PCB Trouble Diagnosis

1. Power Supply Trouble

TP2 cathode If 5VMst?

\ W

{ check TP11 fis }

When stay at standby, main board W

12VA input
f . N ‘
y . {
" check exteral '
check Us etema C”Cu'ﬂ oover module f i check U5 U12
check Ua if destroy. 9U3 power Normal power on
network
f
After power on, test
point +BVAif 3V, test
point +12VA if 12V,
N test point 2.5V if 2.5V
Test power P-PWR if
correct
Check 12VA circut change power N !

Check external power 0K
control

Signal if normal

Figure 1 Power category
troubleshooting



5. Main PCB Trouble Diagnosis

SCreen noise or
creen black (but backlight is on)

Figure 2 display part
(screen noise)

screen driver wire if correct,
Connection if OK

Check LCD power
line if ok

v
( check output network W

CONdscreen driver
socket part if normal J

Y

software if match }7

! Change & fix
( , this part circuit
check LCD if normal

(

N

N
( upgrade matching

check U13 Software again

power and clock circuit
IC LVDS output pin if
short, open?

change screen
driver wire

Change
LCD

21



5. Main PCB Trouble Diagnosis

screen black

ain board CON3's pin 3,
if 12V voltage ?

check Inverter power
ON3's pin 4 voltage outpu
If 5V?
N Y
check & fix power circuit
Inverter
check & fix power or connected wire
doesn't work

Figure 3 display part
(screen black)



cl

D

No sound

Figure 4 audio part (No

if have audio signal input
AMPLIFICATION power if normal sound)
N | Y
|
volume . MUTE setup
if normal
N l Y
Y N
|
U27 (TPA3124) 5/6
pin if have signal input
Y N ‘
test U13 audio output pin
if have signal input
Y I N
heck location port audi
reck external frequency _(telectric
audio | circui
Quipments: /
PLIFICATION check check AMPLIFICATION
ower circuit| SEUP external || POWer circuit's check U13 o
agan speaker | Power normal U27middle part
change U27 network , include
\_ Y, U16 operation circuit




ﬁv doesn't search /no piotur%

Figure 5 function part (ATV

L video troubleshooting)
External RF input signal
if normal
N | Y
|
test tuner U24 pin3,13
if 5V
Y | N
‘ TestU24 pin 45 1f 12C data
Y |
|
Test U24 P12 if CVBS signal
Y | N
4 N
change tuner ’
Check || check U13
external | pind5/46
RF and filter
equipment | network ( \ check
check 12 tris pi
network(U18 pOWer
) circuit network
0in126/127) creut |

NI



{TV no sound, picture is on}

{ PC AV if have sound }

4 D

refer to “ no sound”
Maintenance
processes

./

{test U24 pin 11 if have audio signal

Y |

N

Change
tunner

check U13

Pin 51/52

and filter

network
-



5. Main PCB Trouble Diagnosis

‘ TV no search / no picture

|

External RF input signal

Figure 7 function part (DTV

video troubleshooting )

if normal
N l Y
{ test tuner U24 pin 3/13 ‘
if is 5V
Y 1 N
test U24 pin 14,15 if 2Cdata N
Y | N
|
test U20—TS stream if have signal ?
Y | N
i
‘ Test U18 Pin
30/31if have signal input
Y | N
U24 doesn't
work, change
18 POWER 33V, tuner
1.8V if normal?
EnTens | —
Y N check
Check 12C tngF:?
check check VN ( Check ) r;ﬁtg/tljc&rk (3113 network
external resistance check U1gC pin 12é/1 27) atl U1l1
RF and filter crystal ne circut
equipment. | network coMmespo o
t \ /
nding Cgﬁgl
circuit oower
— network




Picture not
tthe cente

S

Automatically
perform
adjustment order

N

color less,
color cast

R.G.B input
signal if normal

Y\N

C

system setup
wrong
Reset again

N/

check VGA
input circut

_

Picture

Jitter

VS HS signal
Ifrules, stability

Y N
oSDsetp | S
doesn't match
reset again check VS.HS
or input oyl
ot clrcutt
not support

No signal

VGA socket
connect f
OK?

F

check VS.HS
cireut

)




Figure 9 function part
(YPBPR. AV, §V)

YPBPR. S-Video, AV

YPBPR

color [ess, All no signal
color cast

: \ SR
Check YPBIPR U13
, U2 Check U13power
YIPBIPR signal network And crystal Y1

\. J \ )




5. Main PCB Trouble Diagnosis

Figure 10 function part
(HDMI)

HDMI

picture on,
no sound

no picture

U13 power (panel
TP53.3V) if normal

PC if have sound
\ Y
Y N
referto power”
maintenance processes check HDMI
input network refer to ”no
Check EEPROM sound

Circuit and ware maintenance
DIOCesses




6. Trouble Diagnosis

6-1.Facts you must know when trouble Diagnosing or Repairing.

A.Trouble diagnosing and repairing of set mean find out which PCBs or blocks
are not working and replace them with new PCBs. Repairing the broken PCBs
are not necessary Keep the broken PCBs and return to service center or R&D
center.

B.This TROUBLE DIAGNOSIS list only contains representative and simple PCB
trouble diagnosis or to repair, contact R&D center.

C.Basic TROUBLE DIAGNOSIS process.

Check problem Open Trouble Diagnosis
Symptoms | ™ BACKCOver | ™ & REP;%GS broken

L,/

Adjust new PCB HEATRUN and
module ' Full Function test

—— | Repair Complete

Note:HEATRUN is conducted for at least 30 minutes with input TEST PATTERN
FULL WHITE.

D.Required equipments for trouble diagnosis
-Digital Multimeter
User Mode : measure DC VOLTAGE, DIODE VOLTAGE, SHORT/OPEN TEST
-Screwdriver or electric screwdriver, plastic adjusting tool
-Oscilloscope(for detailed examination only)

E.Each BLOCK operations explained in this manual include oscilloscope
waveforms, but these are for reference only and utilizing them to repair PCBs
is not necessary.

F.Before replacing PCBs, you MUST turn off the AC switch.

G.After the set is repaired, leave BACK COVER open for followings. Run
HEATRUN for at least 30 minutes by displaying TEST PATTERN(Full White)
of SERVICE MODE(Refer to Service Manual, 5, Service Mode). Check the
screen conditions and basic functions.(Remote Controller operation etc.)

H.After BACK COVER is closed, redo HEATRUN for at least one hour with Full
White input using TEST PATTERN of SERVICE MODE.

Check the screen conditions and basic functions.
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6. Trouble Diagnosis

6-2.Typical Symptoms of PCBs problem or bad connection
A.Symptom of No image when LED and Back Light are working.
-Define No image : LED and BACK LIGHT of panel are correctly working but
any image does not display.

-Repairing method : This is typical symptom when LVDS cable incorrectly
connects.

So if you find this symptom, check LVDS connection.
-As this method, TV set is not repaired, replace Main or Sub PCB.
B.Representative Symptom caused by bad Connections between PCBs
=>Note : Dust or extraneous material may cause bad connections. Most of
the time, applying soft brush, AIR FRESHIER, or breath to clean

dust or extraneous materials can solve it. And then reassemble
the Connector.
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7. Exploded View
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