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LM 02A 21.5 3.1 LGE
3.2
3.3 CE, IEC specification
2. EMC : CE, IEC
Safety: IEC/EN60065 Non EU
1 25:5°C (77+9°F), CST : 4045°C Y
EMI: EN55013
2) 65+10%
3) (100~240V@50/60Hz)
4) BOM P/NO
5) 5
4.1 LSM2150: LGD, LM215WF1-TLC1(P/N: EAJ60749301)
1 TFT
2 21.53 (546.86 )
3 476.64(H) x 268.11(V) mm
4 495.6(H) x 292.2(V) x 14.5(D) mm Typ.
5 16:9
6 1920 x RGB x 1080 pixel
7 0.248(H)x 0.248(V) mm
8 RGB vertical Stripe
9 16.7M color (8bit with A-FRC)
10 LVDS
11 (3H) 25
12
13 2 lamps
14 Rising Time: 1.1 + Falling Time: 3.9 ms Typ.
15 Color Gamut Normal 72% Panel(CIE1931)
MiAA LG BFETHE - 6- IR LG B FHERMEA
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5.1 RGB/DVI
Supported Sync. Type Separate Sync.(RGB), Digital(DVI)
2 | Operating Frequency Analog Horizontal 30 ~ 83kHz
Vertical 56 ~75 Hz
Digital Horizontal 30 ~ 83kHz
Vertical 56 ~75 Hz
3 | Resolution Analog Max. 1920x1080 @ 60Hz
Recommand | 1920x1080 @ 60Hz
Digital Max. 1920x1080 @ 60Hz
Recommand | 1920x1080 @ 60Hz
Input Voltage Voltage :100 — 240 Vac, 50 or 60Hz
Inrush Current Cold Start : 50 A Hot : 120 A
Operating Condition Sync (H/V)|  Video LED Wattage
Power S/W On | On mode On/On Active Blue 31W (Max) TF?CS-:-th?nnp?uitti?N?t:h Max Resolution
On/On Active Blue 28W (Typ) | -The others condition must be
Sleep mode | Off/On Off Amber oW ?gé%;)é?gsfgglgl(hzoz%V@GOHz, 110V@50Hz)
On/Off
Power S/W Off | Off mode - Off Off 1W
MTBF 50,000 HRS with 90% Confidence level Lamp Life 50,000 Hours (Min)
Using Altitude 5,000 m (for Reliability) 3,000m(for FOS)
Operating Environment Temp : 10°C ~ 35°C
Humidity : 20 % ~ 80 %
10 | Storage Environment Temp : -10°C~60°C non condensing
Humidity : 5 % ~ 90 % non condensing
MiAA LG BFETHE -7- IR LG B FHERMEA
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Min typ Max
1. | Viewing Angle<CR>10> Right/Left 85/85
Up/Down 75/80
2. | Luminance Luminance 180 300 DVl or RGB
(cd/m2) - Vivid, 6500K
- Full White (100IRE)
Variance(%) 75
Contrast Ratio CR 700 1000 Full White/ Full black
Color Coordinates White Wx 0.313
[CIE 1931] Wy 0.329
RED Rx Typ 0.642 Typ DVI or RGB
Ry -0.03 0.334 +0.03 \F/:JVIR/\?P?l?S P(<100|RE)
Green Gx 0.304
Gy 0.608
Blue Bx 0.146
By 0.073

* Optical Test Condition
- Surrounding Brightness Level : dark

- Surrounding Temperature :25+5°C
- warm-up Time 130 Min
- Contrast, Brightness : Outgoing condition

- *Incase of Vivid Mode, high level saturation may be occurred.Check gray linearity at standard mode.

* Active area C

- Active area of LCD PANEL is in bezel of cabinet.

- Interval between active area and bezel > Active Area
| A-Bl<1.0 mm, | C-DI<1.0 mm A B
A: Interval between left of active area and bezel
B: Interval between right of active area and bezel
C: Interval between top of active area and bezel D — > Bezel
D: Interval between bottom of active area and bezel

6.2
1. Cool Wx 0.255 0.285 0.315 In AV input White 85IRE
(9300K) Wy 0.263 0.293 0.323
2. Medium Wx 0.265 0.295 0.325
(8000K) Wy 0.275 0.305 0.335
3. Warm Wx 0.283 0.313 0.343
(6500K) Wy 0.299 0.329 0.359
4. 6500k Wx 0.283 0.313 0.343 In RGB input Full White 100IRE
Wy 0.299 0.329 0.359
5. 9300k Wx 0.253 0.283 0.313
Wy 0.268 0.298 0.328
Wi LG B FETE - 8- {2BR LG B FHEMER
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1 (W) (L) (H)
519.8 193.2 400.5 mm
592 446 135 mm
2 4.7 Kg
6.3 Kg
3 Cintaniner 20ft 40ft
Loding Individual or Indi. | Wooden| Indi. | Wooden
Quantity Palletizing 816 600 1700 | 1380
4
(WxDxH)|271.2x 193.2 x 108.4
-5~15
0.8~3.5kgf
5 Appearance General Refer to Standard of LG(56)G1-1020
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8. RGB

8.1 PC
720%400 31.468 70.08 28.321
2 | 640*480 31.469 59.94 25.175 Input 848x480 60Hz, 852x480 60Hz
-> 640x480 60Hz Display
3 | 640%480 37.5 75 315
4 | 800%600 37.879 60.317 40.0
5 | 800*600 46.875 75.0 495
6 |1024*768 48.363 60.0 65.0
7 | 1024*768 60.123 75.029 78.75
9 |1280* 1024 63.981 60.02 108.0
10 | 1280* 1024 79.976 75.035 135.0
11 | 1680* 1050 64.674 59.883 119.0
12 | 1680* 1050 65.290 59.954 146.25
14 | 1920* 1080 66.587 59.934 138.5
8.2 RGB EDID
0x00 |IJ><IJI |0><uz |0x93 |0:<G4 |l]x05 |0:<DB |l]xl2l? |0xDB |oxua |um |l]xEIEI |ﬂxUC |uqu iuan |uxm= ‘
000 foo FF FF FF FF FF FF 0 1E 6D 80 & o o o1 o1
o0 o1 13 o1 03 08 30 1B 78 E8 AB D5 A5 5§ 4D 9D 25
I ke ek k)
002 |11 6 54 A5 6B 80 8 8 71 40 B3 00 8 4 01 |01
003 [0 o o1 o1 01 01 1A 3 8 A0 70 38 IF 40 30 20
004 [3 o0 DC OC 11 00 00 1A 00 ©00 00 FD 00 38 4B |1E
05 53 11 00 ©0A 20 2 20 2 2 2 00 00 00 FC 00 4C
006 53 40 32 31 3 30 O0A 20 20 20 20 20 00 00 00 FC
x07 00 04 20 20 20 20 20 20 22 20 22 20 220 20 00 'EE*;.J
A3 LG BFErE -10 - R LG B FREER
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9. DVI

9.1 PC
720*400 31.468 70.08 28.321
2 [640%480 31.469 59.94 25.175 Input 848x480 60Hz, 852x480 60Hz
-> 640x480 60Hz Display
3 640*480 375 75 31.5
4 800600 37.879 60.317 40.0
5 800600 46.875 75.0 49.5
6 1024*768 48.363 60.0 65.0
7 [1024*768 60.123 75.029 78.75
8 1280*1024 63.981 60.02 108.0
9 |1280*1024 79.976 75.035 135.0
10 [1680*1050 64.674 59.883 119.0
11 [1680*1050 65.290 59.954 146.25
12 [1920*1080 66.587 59.934 138.5
9.2 EDID
0x00 ‘uxm |Dx02 ‘nxna ‘uan |Dx05 ‘nxna ‘D:(D? |DxDB ‘nxna ‘uan |nqu ‘nxnc ‘uan |nqu ‘nan ‘
000 |00 FF FF FF FF FF |FF 00 1E  BD &1 57 01 0 i m
0«01 M 13 o0 03 80 30 1B 78 E8 AE DS A 55 4D 9D 25
0x02 |11 50 54 A5 BB B0 81 @0 @1 8F 7 B3 o0 81 4F
03 D1 co o o1 o 01 1A 36 80 A0 70 3@ 1F 40 30 20
0x04 |3 00 DC 0C 11 00 00 1A 21 38 a0 30 B2 1A 27 4D
0x05 |68 BO 36 00 DC 0C 11 o0 00 ¢ o0 o0 00 FD 00 38
006 |48 1E 53 11 o0 oA |20 20 |20 @0 20 20 00 00 00  FG
0x07 00 4C 53 4D 3@ 3 % 3 0A 20 W e 2 2 00 AF i
10. HDMI
10.1 DTV
1 720* 480 15.75 60.00 13.514 SDVD 480I( 5251) Support( not spec)
2 | 720* 480 15.73 59.94 13.500 SDTV, DVD 480I( 5251) Support( not spec)
3 | 720* 576 15.625 50.00 13.500 SDTV, DVD 576I( 6251)50Hz Support( not spec)
4 | 720" 480 31.47 59.94 27.000 SDTV 480P
5 | 720* 480 31.50 60.00 27.027 SDTV 480P
6 |720*576 31.25 50.00 27.000 SDTV 576P 50Hz
7 | 1280* 720 44.96 59.94 74.176 HDTV 720P
8 | 1280* 720 45.00 60.00 74.250 HDTV 720P
9 | 1280* 720 37.50 50.00 74.25 HDTV 720P 50Hz
10 | 1920* 1080 33.72 59.94 74.176 HDTV 1080!
11 | 1920* 1080 33.75 60.00 74.250 HDTV 1080I
12 | 1920* 1080 28.125 50.00 74.250 HDTV 1080l 50Hz
13 | 1920* 1080 67.432 59.94 148.350 HDTV 1080P
14 | 1920* 1080 67.5 60 148.5 HDTV 1080P
15 | 1920* 1080 56.250 50 148.5 HDTV 1080P 50Hz
16 | 1920* 1080 27 24 74.25 HDTV 1080P
17 | 1920* 1080 33.75 30 74.25 HDTV 1080P
REAVA LG BFATE -11 - R LG B FREER
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10.2 EDID

- HDMI1
0x00 |nxu1 |0:<02 |l1:<03 |0de |II:<U'3 |0xus |m? |0xUB |m<09 |0xUA |DxEB |Dx.UC |MD |EleE iﬂxﬂF |
0x00 oo FF FF FF FF FF FF 00 1E 6D 8 5 01 01 01 01
gl i B gl Wl
GOl Jo 13 01 03 80 30 1B 7 E8 AB D5 A5 55 4D 3D 25
002 |11 50 54 A5 GF 00 8 80 8 8 M 40 B3I 00 81 4
003 D1 co o o1 M 01 1A 3% 80 AD 70 38 1F 40 30 20
0x04 |35 00 DC oOC 11 00 00 1A 21 38 90 30 62 1A 27 40
005 68 BO 3 00 DC ©OC 11 00 00 IC 00 OO 00 FD 00 38
0x06 |48 1E 53 11 00 ©0A 20 20 20 2 2 2 00 00 00 FC
00?7 oo 4 53 4D 32 31 3/ 30 0A 220 20 220 20 220 01 99
ek ko
0x00 |00 |Elx1]2 |IJ:dJ3 |um4 ||un5 |uxus |l}xl.'l? |0x03 |uxns |0xaA |mna |0xuc |uan |0qu |l1xDF
0x00 03 [IF F1 |4 84 05 03 02 20 (22 10 11 13 12 14
001 [1F ©07 16 2 09 07 07 67 03 0OC 00 0 00 B 2C O
002 D o 72 5 D0 1E 20 3 8 15 00 DC OC 11 00 00
003 [1E o0 1D 8 18 7 1C 6 20 5 2¢ 2% 00 DC o0C N
Ox04 |00 0O 9E 8C 0A DO 8 20 E0 20 10 10 3E 9% 00 DC
005 |oc 11 o0 00 18 BC 0A DO 8 20 EO0 220 10 10 3E %
006 (00 DOC oOC 11 00 00 18 02 3A 80 18 M 38 2D 40 58
07 |ec 4 00 DC OC 11 @00 00 1E 00 0 00 00 00 00 F
1 HEXA
2
ok
feiahad 2008 ‘12"
. SUM
3 EDID
16bit Data
Manufacturer ID GSM 1E6D
2 | Product ID 22400 (Analog) 5780
22401 (Digital) 5781
22402 (HDMI) 5782
3 | Version Analog : 1
Digital : 1 o1
4 | Revision Analog : 3
Digital : 3 03
K3 LG B FHiE -12 - IR LG BF M ERE
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LW 91A 22 LCD M onitor TV .

Voltage
Nil.

a b~ wnN

(Heart Run)
25°C +5°C
65 +10%
100 ~ 240V, 50/60Hz
6 (CA-210 or CA-110),
(MSPG-925L or Equivalent), DDC
SVC

3.

3.1 PCB
1 MSTAR
(IC102, Mstar ISP Utility)
2 (ADC) - RGB
3 (ADC) — Component
4 - Option/Area option.
5

4_ADC

* MSPG-925 series
- Component: Model : 216 (720P @60Hz)
- RGB: Model : 60(1024X768 @60Hz)

4.1PC ADC
4.1.1 RGB Gain/Offset
* PC
*
700 mVp-p
XGA (1024 x 768 @ 60Hz)
60 (1024X768@60Hz 16
29 (MSPG-925 SERIES)

M)A LG B FHA
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4.

-13 -

[Fig. 1] (RGB PC)

* AUTO_COLOR_ADJUST(0xF1) 0x00 0x02
1.2
* “OxF1 (offset), OxF2 (gain)” EEPROM “0xBC”

“OxAA” .
* “OxF1 (offset), OxF2 (gain)” EEPROM “0xBC”

“OXAA”,
* “0xBC” “0x00~0x05" ADC
* Service Remocon ADC “ADJ”

Service Mode “Auto-RGB” “p7 “Auto-RGB”
R LG B FREER



5 5.4
" 1.
5.1 PCB assembly 1 (PCB Ass'y)
5.1.1 Tool-Option, Area Option.
*
Option
5.2
IN-START
1 download jig  D-sub
Tool Option 1
Tool Option 2
Area Option
1 IN-START
2 BOM
3 A/V (CH+/-) “Tool Option1/ Tool Option2/
Area Option” (0~9)
Tool Option1 7 7
option 2 PC  USB
* Option main chassis ass’y Job Expression 2
(EBTXXXXXXXX) 1 PC ‘ISP Tool’
* PCBA Tool option  Area option ) T =
AC / (Plugoutand in) ~IN- 0 A | o | g | fem | e | (S
Device Load Read Auto P.V. | Restore | HDCP Erase Conl Onne: 15 Con:
*x IN-STOP
al
semicvnduclor
5.3 S/W
1 IC102
2 Elapsed Time: [12C : (92 B2} |USB 396KHz
1) PC
2) ISP_tool program TS iSE U VA4 e =M
3) Download jig AL A IR L
% Download jig
Main wistar
PC B/D
RGB cable

1) IC name and circuit number : Flash Memory and IC102

2) : 3.3V (5 pin)
3) SCL : 15 pin

4) SDA : 12 pin

5) 2 30

M)A LG B FHA
I BR 35 I Fn £ J5 AR 551

2 connect
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MStar ISP Utility V4.4.3.6

% | s 2

Device | Load Auto

For RGB EDID For DVI, HDMI EDID

N
B.P. V.

L
Read

':\/
HDCP

=}

Restore

Eras bnnect Dis Con

W Use USB ¥ Autorelease USB [ Use swizc | 12CF

" i [ i
Communication Setting 22T Speed Setting SDA in SCLin
© SDAout " 5CL out
. [use -
R speed: 65 [« [ |
Roughly Speed: 396 KHz PIN: [PINID  ~
. ¥ Reverse High
F1 Auto Detect SPT Setting £
I~ USE SPT

in 1w 1160 = -
I pin 1 switch UART/T2¢ Apply
I~ Pull all Pin High Labelt (] | |

ISP Slave Address: [0x92 = Serial Debug Slave Address: 0482 +

Elapsed Time: 12C : (92, B2) USB 395KHz
3
4 bin
“Read” “(1)Read” (XXXX.bin) —
| e—
=1
ar 5P 4.4.3.5 = EDID
% | & | B | e | B | = = | == O ;
Device | Load ,Rez:!i; s || Brw || s | mee || S Config || Connect Dis Con PC —1 Download
|
= Read |D:\SW\ISP\Hﬁ_Msmr-\LH70_FRC\2CK]ED§‘25_dvh‘bm Filexoocbin lJ'I JIG
Hex file: File Statu
Checksum :

Unused Bytes:

Start Addr_ -
f—
End Addr.

 0x00 " DxFF

Batch File ‘ [Flg 3 DDC ]
= E[SPLuﬂ [

Elapsed Time: 12C : (92, B2) USE 39BkHz
5 “2)Auto”
6 “3)Run”

) . 7.HDCP(High-Bandwidth Digital
7 (4)Pass .
: Contents Protection)

LS E‘F? <

& | & B | | - 7.1
Device | Load | Read B.P.V._| Restore | HDCP | Erase | Config | Connect| Dis Con
*
Sie: DASWAISPAHE_Mstar\LH70_FRC\20080925_dvb bin 2008-09-25 2 % 55624 HDCP
¥ ReConnect ¥ Blank CMD -> -> -> |12C
P Hoed Fite [2HDOE Ry :0.5ms :0.5ms :0.5ms
e (:::chunl;: 0x86CF S E::: g;sme.sl:w-g - ~ ( ’ ’ C™MD )
store Data W Program [Nomal  +| |Progam Message : Frogramming ... *
Program OK. -
™ Multi Flashes W Verify ook bhssiagn - Vidsing . DDC -> 20ms
[© Erase Device  Exit ISP Y OF,

End time: 27 11:56:13

20ms
@ All Chip Type: [SPT -] -

 Filo Area * Communication Clock -> 45KHz.
g Eranjc Area ™ Fast ]_ KBt [ . L
© et o | 1 D-sub D-Sub
Elapsed Time: 10:36 12C : (2. B2y USB 39%KHz Flash Status: 00
N 2 HDCP-key- in-program HDCP
3 HDCP 0x00~0x01 0x80~0xA0

Main M-STAR IC(LGE6991DD)
(EEPROM MAP PAGEO~PAGE1 /START :A080)

6.EDID / 4 AC / MSPG925 HDCP
MSPG925
DDC

5 HDCP
* EDID
1
2
- EDID PC ( EDID TESTER Ver.2.5)
- EDID Jig
- D-sub 15Pin DVI DVI HDMI  HDMI
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8.1 2 DDC
* AC / /
* R/G/B * aging off (F3 00 00)
co * aging off TV
* * DDC DDC
8.2 3 _
N * aging (F3, 00, FF)
* CA-210, CH : 09(LCD MNT) - CA-210(LCD : CH 09)
* W/B CA210
* PC RGB
* (MSPG-925FS series. )
- ADJ 2 Fig.4
X=0.285 (+0.003)
Cool 9,300k oK
Y=0.293 (0.003)
Color Medium 5000k o X=0.295 (:0.003) | Test Signal>
Temperature Y=0.305 (+0.003) Inner pattern
Warm ook | ok | (8130003
Gai '
i ¥=0.329 (:0.008) | (p16gray 85IRE
Gain Cool Min : 130 Typ : 170
Lumi
(())ffffss:tt u(r:;r/];r:):e Medium Min : 130 Typ : 170
Offset Warm Min : 130 Typ : 170
»To set
* uDDC"
[Fig 4]
=/ 130cd/m? (  LCD)
* “In-start” BOM
8.3 Tool option  Area option AC
JIG
COLOR ANALYZER * uIN STOP KEY"
o
INberial =azera of Vatar it o et
| Optical Stage(x,y) LCD Module o
‘ RGB 12C serial communication (PC)
1 IIC RGB
1 DDC 10~50cm =|
* 50ms
bl power only DDC
* DDC
= AC /
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8.4

2 RS-232C
2 RS-232C

1Method 2-(RS-232C)

Full White Pattern
(LH % pattern)

Power only
AC /
AC / /
7 Tilt” RS-232C
aging off (F3 00 00)
“tilt”
aging (F3, 00, FF)

M)A LG B FHA
I BR 35 I Fn £ J5 AR 551

-17 -

(x,y)
1.Xy>
a) R, G.
2.X,y<
a) B
b)
3. x> , ¥<
a) B VY
b) X
4.x< ,y>
a) B x
b) G
** **

R Gain/G Gain/ B Gain
Co
R/G/B Gain Co
Module)

*W/B
- 20 % ~ 80 %
- 2545 °C

0xCO0

FULL Dynamic Range of
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1. AV1,AV2

JK706

JK706

v

A 4

Main IC(IC100)
/ >

Main IC(IC100)
Main IC.

v

Main IC(IC100)
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JK700,

2. RGB-PC

l

Main IC(IC100)
/

JK700

A 4

Main 1C(IC100)

Wi LG B FETE
IR 35 Il Fn &5 5 AR 551 AR

A 4

Main IC(IC100)
Main IC

-19 -
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3. HDMI/ DVI

JK900,JK902

v

JK900,JK902

A4

DDC
(IC901,1C902, 5,6)

YES

\4

Main IC(IC100) Main IC(IC100)
/ g Main IC.

|

Main 1C(IC100)
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LINE GND
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A A
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4. i BRI S
BER I EE B Bk TR R IR A R L IRAME S R AR AC AR T/EA, 1 B A B S HFLIER do
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BER I EE R Y B SR E R DC B TR EEMEIERI LB LR DC i B ERRE,
6. SEWE

WA IR R IR — B B RS A S E R SEERIRENA,
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IMPORTANT SAFETY NOTICE

Many electrical and mechanical parts in this chassis have special safety-related characteristics. These parts
are identified byA in the Schematic Diagram and EXPLODED VIEW.

It is essential that these special safety parts should be replaced with the same components as recommended
in this manual to prevent X-RADIATION, Shock, Fire, or other Hazards.

Do not modify the original design without permission of manufacturer.
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3. 3v_voop_sT

MX25L 1605AM2C—156
+3..3V_VDDP_ST
T J c1a1

THE Em,«zmg MARK OF THIS SCHEMETIC DIAGRAM INCORPORATES
SPECIAL FEATURES IMPORTANT FOR PHOTECTION FROM X-RADIATION.
FILRE AND ELECTRICAL SHOCK HAZARDS. WHEN SERVICING IF IS
ESSENTIAL THAT ONLY MANUFATURES SPECFIED PARTS BE USED FOR

THE CRITICAL COMPONENTS IN Em& SYMBOL MARK OF THE SCHEMETIC.
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MADRID] > 29 38 <IMADRI[7]
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> MADRI11] MADRI2] CO>—MADRL2] - 31 38 " AoAa] <IMADRIS]
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THE A\ SYMBOL MARK OF THIS SCHEMETIC DIAGRAM INCORPORATES

SPECIAL FEATURES IMPORTANT FOR PROTECTION FROM X-HADIATION.
FILRE AND ELECTHICAL SHOCK HAZARDS:
ESSENTIAL THAT ONLY MANUFATURES SPECFIED PARTS BE USED FOR
THE CRITICAL COMPONENTS IN THE A\ SYMBOL MARK OF THE SCHEMETIC.
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CONTRHOL Kevy
Modu le IR & LED |
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FILRE AND ELECTAICAL SHOCK HAZARDS. WHEN SERVICING IF IS SECRET MODEL | secumzry vint |DATE 2008/09/09
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THE CRITICAL COMPONENTS IN THE A\ SYMBOL MARK OF THE SCHEMETIC
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