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1. GENERAL DESCRIPTION

1.1 OVERVIEW
The M220Z3-L07 model is a 22 inch wide TFT-LCD slimming module with a WLED light bar Backlight
Unit and a 30-pin 2¢ch-LVDS interface. This module supports 1680 x 1050 WSXGA" (16:10 wide screen)

mode and displays up to 16.7 millions colors. The inverter module for the Backlight Unit is not built in.

1.2 FEATURES

- Super wide viewing angle

- High contrast ratio (typical 1,000:1)

- Fast response time
- WSXGA" (1680 x 1050 pixels) resolution

- DE (Data Enable) only mode

- LVDS (Low Voltage Differential Signaling) interface

- Lower power

consumption

- Halogen Free

1.3 APPLICATION

- Workstation & desktop monitor

- Display terminals for AV application

1.4 GENERAL SPECIFICATIONS

Item Specification Unit Note
Diagonal size 564.1 mm
Active Area 473.76x296.1 mm (1)
Bezel Opening Area 477.7 (H) x 300.1 (V) mm
Driver Element a-Si TFT active matrix - -
Pixel Number 1680 x R.G.B. x 1050 pixel -
Pixel Pitch 0.282(H) x 0.282(V) mm -
Pixel Arrangement RGB vertical stripe - -
Display Colors 16.7 millions color -
Transmissive Mode Normally White - -
Color saturation 68% NTSC - -
Surface Treatment Hard coating (3H), AG (Haze 25%) - -
Module Power Consumption (12.05) Watt (2)
1.5 MECHANICAL SPECIFICATIONS
ltem Min. Typ. Max. Unit Note
Horizontal(H) 493.2 493.7 494.2 mm
Module Size  |Vertical(V) 319.6 320.1 320.6 mm (1)
Depth(D) 10 10.5 mm
Weight (2200) (2250) g
I/F connector mounting The mounting inclination of the connector makes
position the screen center within £0.5 mm as the horizontal.

Note (1) Please refer to the attached drawings for more information of front and back outline dimensions.

Note (2) Please refer to sec.3.1 & 3.2 for more information of power consumption

4/25
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2. ABSOLUTE MAXIMUM RATINGS
2.1 ABSOLUTE RATINGS OF ENVIRONMENT

Item Symbol Min Value Max. Unit Note
Storage Temperature Tsr -20 +60 ° (1)
Operating Ambient Temperature Top 0 +50 © (1), (2)
Shock (Non-Operating) Snop - 50 G (3), (5)
Vibration (Non-Operating) Viop - 1.5 G (4), (5)
LCD Cell Life Time Leews 50,000 . Hrs | O

Note (1) Temperature and relative humidity range is shown in the figure below.
(a) 90% RH Max. (Ta = 40 °C).
(b) Wet-bulb temperature should be 39 °C Max. (Ta > 40 °C).

(c) No condensation.

Relative Humidity (%RH)

100
90

80 |

60
Operating Range

a0 }

20
10 Storage Range

{ \ { \ { \ \ \ |
-40 -20 0 20 40 60 80

Temperature (2C)

Note (2) The temperature of panel surface should be 0 °C Min. and 60 °C Max.

Note (3) 11 ms, half-sine wave, 1 timefor+ X, Y, £ Z.

Note (4) 10 ~ 300 Hz, sweep rate 10 min / cycle , 30 min for X,Y,Z axis

Note (5) Upon the Vibration and Shock tests, the fixture used to hold the module must be firm and rigid

enough to prevent the module from twisting or bending by the fixture.

At Room Temperature fD Module

Side Mount Fixing Screw <—— Side Mount Fixing Screw

1 W / //%_ Stage

Gap=3~5mm Bracket

Version 0.0
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2.2 ELECTRICAL ABSOLUTE RATINGS
2.2.1 TFT LCD MODULE
Value .
Item Symbol Min, Max. Unit Note
Power Supply Voltage Vce -0.3 6 \ (1)
Logic Input Voltage Vlogic -0.3 3.6 Vv
2.2.2 BACKLIGHT UNIT
Value .
Item Symbol Min. Typ. Mox. Unit Note
Light Bar Input Current I --- 20 30 mA
Light Bar Peak pulse current Ip --- --—- TBD (1)
Light Bar Input Voltage Vr --- --- 39.6 )\

restricted to the conditions described under Normal Operating Conditions.

6 /25
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3. ELECTRICAL CHARACTERISTICS

3.1 TFT LCD MODULE Ta=25+2°C
Value .
Parameter Symbol i Typ. Ve, Unit Note
Power Supply Voltage Vce 4.5 5.0 5.5 \ -
Ripple Voltage Vgp - -- 100 mV -
Rush Current lrusH - -- 5 A (2)
White - 560 780 mA (3)a
Power Supply Current |Black Icc - 950 1330 mA (3)b
Vertical Stripe - 920 1290 mA (3)c
E(r)]\il;/)er Consumption (without Backlight PLeo i 4.75 6.7 Watt 4)
LVDS differential input voltage Vid 100 - 600 mV -
LVDS common input voltage Vic -- 1.2 -- Vv -
Logic High Input Voltage VIH 2.64 3.3 3.5 Vv
Logic Low Input Voltage VIL - 0 0.66 \

Note (1) The module is recommended to operate within specification ranges listed above for normal
function.

Note (2) Measurement Conditions:

+5.0V
Q1 28SK1475

Q/\/O > Vee
14 2
FUSE (LCD Module Input)

R1 1uF
47K

(High to Low)
(Control Signal)

Q2
R2
SwW > 28K1470

+12V

T VR1 47K | c2
. AN |

0.01uF
IUF

.|l||

Vcc rising time is 470us

+5.0V

Y/

- 0.9Vce
0.1Vce

7
GND
470us
_> <—
7/25
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Note (3) The specified power supply current is under the conditions at Vcc = 5.0V, Ta=25 + 2 °C, f, = 60
Hz, whereas a power dissipation check pattern below is displayed.

Note (4) The power consumption is specified at the pattern with the maximum current.

a. White Pattern b. Black Pattern

Active Area Active Area

c. Vertical Stripe Pattern

Active Area

3.1.2 Vcc Power Dip Condition:

Vce

4 4.5V
4.0V

A

Td
Dip condition: 4.0v <Vec<4.5V,Td < 20ms

8 /25
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3.2 BACKLIGHT UNIT (LED matrix is 9s12p) Ta=25+2°C
Value .
Parameter Symbol Min. Typ. Max. Unit Note
Light Bar Input Voltage Viep - (29.7) - Vbe (Duty 100%)
. (Duty 100%)

Light Bar Input Current ILep - (20) - MApc per string

Power Consumption Piep - (7.3) - W (1)

LED Life Time Low (30000) = = Hrs )

Note (l) PLliD = (ILED X 12 ) X VLED 5 LED matrix iS 98121)
Note (2) The lifetime of LED is defined as the time when it continues to operate under the conditions at  Ta =25

12 oC and I = 20 mA(Per EA) until the brightness becomes = 50% of its original value.

LED
oD [Vt | s T
3.3 LIGHTBAR Connector Pin Assignment = = =

Connector: 91500-00801-H 7=E1(Aces) + + +

LED:PTO1B1XX A
Input Connector pin assignment:

(1) Input connector pin assignment: CN1
Input connector CN1
(vendor) (type) Comments
(Aces) 91500-00801
Pin Function

| VLED (29.7V) Input voltage Power Supply + (29.7V.typ)
2 VLED (29.7V) Input voltage Power Supply + (29.7V.typ)
3 NC No connect
4 NC No connect
5 LED1 LED1 negative polarity
6 LED2 LED2 negative polarity
7 LEDS LEDS3 negative polarity
8 LED4 LED4 negative polarity
9 LED5 LEDS negative polarity
10 LED6 LEDG6 negative polarity

(2) Input connector pin assignment: CN2

Input connector CN2

(vendor) (type) Comments
(Aces) 91500-00801
Pin Function
9/25
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1 LED7 LED7 negative polarity
2 LEDS8 LEDS8 negative polarity
3 LED9 LED9 negative polarity
4 LED10 LED10 negative polarity
5 LED11 LED11 negative polarity
6 LED12 LED12 negative polarity
7 NC No connect
8 NC No connect
9 VLED (29_7\/) Input voltage Power Supply + (29.7V.typ)
10 VLED (29_7\/) Input voltage Power Supply + (29.7V.typ)

. ¥4C Board

Back Side of U Module

Pin 1 define

CM \ CH2
®

P— Lightbar —

4. BLOCK DIAGRAM
4.1 TFT LCD MODULE

RXO0(+/-)—
RXO1(+/) — — LVDS INPUT / | 8
RXO2(+/-) — _ TIMING CONTROLLER > 2 TFT LCD PANEL
RXO3(+-) —» = Z —> o (1680x3x1050)
o2 b3
RXOC(+-) P m E| <
RXEO(+/-) —® 5 8 g
N
RXEI) ~ M B 2 o
RXE2(+/-) —Pp % % ﬁ
w0 A
RXE3(+/-) — g 3 »| DATADRIVERIC
RXEC(+-) — P > 3
DC/DC CONVERTER & 4
Vee —p »
GND —p REFERENCE VOLTAGE
V LED__,
BACKLIGHT UNIT
| LED —®
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5. INPUT TERMINAL PIN ASSIGNMENT

5.1 TFT LCD MODULE

Pin [Name Description
1 RXOO0- Negative LVDS differential data input. Channel O0 (odd)
2 |RXO0+ Positive LVDS differential data input. Channel O0 (odd)
3 |RXO1- Negative LVDS differential data input. Channel O1 (odd)
4  |[RXO1+ Positive LVDS differential data input. Channel O1 (odd)
5 |RXO2- Negative LVDS differential data input. Channel O2 (odd)
6 |RXO2+ Positive LVDS differential data input. Channel O2 (odd)
7 |GND Ground
8 |RXOC- Negative LVDS differential clock input. (odd)
9 |RXOC+ Positive LVDS differential clock input. (odd)
10 |RXOS- Negative LVDS differential data input. Channel O3(odd)
11 |RXO3+ Positive LVDS differential data input. Channel O3 (odd)
12 |RXEO- Negative LVDS differential data input. Channel EO (even)
13 |RXEO+ Positive LVDS differential data input. Channel EQ (even)
14 |GND Ground
15 |RXE1- Negative LVDS differential data input. Channel E1 (even)
16 |RXE1+ Positive LVDS differential data input. Channel E1 (even)
17 |GND Ground
18 |RXE2- Negative LVDS differential data input. Channel E2 (even)
19 |RXE2+ Positive LVDS differential data input. Channel E2 (even)
20 |RXEC- Negative LVDS differential clock input. (even)
21 |RXEC+ Positive LVDS differential clock input. (even)
22 |RXE3- Negative LVDS differential data input. Channel E3 (even)
23 |RXE3+ Positive LVDS differential data input. Channel E3 (even)
24 |GND Ground
25 |NC Not connection.
26 |NC Not connection.
27 |AGMODE AGMODE pin should be tied to ground or open.
28 |VCC +5.0V power supply
29 |VCC +5.0V power supply
30 |VCC +5.0V power supply

Note (1) Connector Part No.: (MSBKT2407P30HA(STM) or FI-XB30SSL-HF15(JAE) or EQUIVALENT.
Note (2) The first pixel is odd.
Note (3) Input signal of even and odd clock should be the same timing.

11 /25
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LVDS DATA MAPPING TABLE
SELLVDS = Low or Open
LVDS output D7 D6 D4 D3 D2 D1 DO
LVDS Channel B0 15202 der EGO | ER5 | ER4 | ER3 | ER2 | ER1 | ERO
LVDS output Di8 | D15 | Di4 | D13 | Di2 D9 D8
LVDS Channel B1 15 order EB1 EBO | EG5 | EG4 | EG3 | EG2 | EG
LVDS output D26 | D25 | D24 | D22 | D21 D20 | D19
LVDS Channel B2 15202 der DE NA NA EB5 | EB4 | EB3 | EB2
LVDS output D23 | D17 | Di6 | DI D10 D5 D27
LVDS Channel B3 150 der NA EB7 | EB6 | EG7 | EG6 | ER7 | ER6
LVDS output D7 D6 D4 D3 D2 D1 DO
LVDS Channel 00 15200 er OGO | OR5 | OR4 | OR3 | OR2 | ORT | ORO
LVDS output Di8 | D15 | Di4 | D13 | Di2 D9 D8
LVDS Channel O1 15 rder OBi | OBO | OG5 | 0G4 | 0G3 | 0G2 | OG1
LVDS output D26 | D25 | D24 | D22 | D21 D20 | D19
LVDS Channel 02 15200 Ger DE NA NA OB5 | OB4 | OB3 | OB2
LVDS output D23 | D17 | Die6 | DI D10 D5 D27
LVDS Channel O3 15 rder NA | OB7 | OB6 | OG7 | OG6 | OR7 | ORe
12/25
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5.2 COLOR DATA INPUT ASSIGNMENT

The brightness of each primary color (red, green and blue) is based on the 8-bit gray scale data input for

the color. The higher the binary input, the brighter the color. The table below provides the assignment of

color versus data input.

Data Signal
Color Red Green Blue
R7 |[R6 |R5] R4 | R3 [R2[R1 R0 |G7|G6|G5]G4] G3|G2[G1] G0 |B7[B6[B5 B4 [B3[B2[B1]B0
Black ojof0|0|0fl0O|O0O|0O|0O|O|O|O|0O|O|O|0O|0O|O|O|O|O|0O|O]|O
Red it{1(1|1t(1{1|11}j0|040j0j0|O0O|0O|0O|O|O0O|O|O|0O|0O|0O|O
Green ojofo0jo0|jo0ofojojojftjtytfty1y1j1;1j0j0|0|0j0|0|0|0
Basic |Blue o(jojojofjo|O0|jO|O|O|OfO|OjO|O|O|O (1|11 1|1 [1]A
Colors |Cyan ojofojojo|oO|OjO(tT|{t|1(t {1 |1 (11|11 (1|1 [T1[1]1]1
Magenta 1(1 (1|1 (1[1|1[1]0|/0(0[{0|O0O|O O[O T |1 |1 [T ]1]|1|1]1
Yellow 11 (1|1 ({1{1|1(1}{1|y1{1{1{1(1;1{1/0/0{0|0|0|0|0|O
White 111ttt 1ttt 11111
Red(0)/Darkk (O|0O|O|O|O|O|O|O|OfO|O|O|O|O|O|O|0O|O|O|O|O|O|O]|O
Red(1) ojof0j0|0f0O|j0O|1|0O|O|O|O|0O|O|O|0O|0O|O|O|O|O|0O]|O]|O
Red(2) oof0j0|0f0O|1|0j0O|O|O|O|0O|O|O|0O|0O|O|O|O|O|0O]|O]|O
Gray : S N R I A T R I I S I I A R I R I e -
Scale : S N N A S I N I I A O I O I I R I -
Of Red(253) i{1(1|t(1{1j01}j0|0f0j0jO0O|O|O0O|0O|O|O|O|O|0O|0O|0O|O
Red |Red(254) i{1(1|1(1{1|1/0j0|0(0j0|jO0O|O|O0O|0O|O|0O|O|O|0O|0O|0O|O
Red(255) it{1(1|1+(1{1|1(1}j0|0/0j0j0|O0O|0O|0O|O|O0O|O|O|0O|0O|0O|O
Green(0) /Dark|O (O |O|O|O|O|lO|O|O|O|lO|jO|jO|O|O|O|O|lO|O|O|O|O|O]|O
Green(1) ojo0f0|j0|0fl0O|O0O|0O|O|O|O|O|0O|O|O|1|0O|O|O|O|O|0O|O]|O
Gray Green(2) ojo0f0|0|0fl0O|O0O|0O|0O|O|O|O|0O|O|1|0O|0O|O|O|O|O|0O|O]|O
Scale : A O O A T [N O O e D O A IR A B R O
geen Green(253) oof0j0|j0fo0jo|o0jftjtytfty1y1j0;1|0j0|0|0j0|0|0]|O0
Green(254) ojof0jo0|jo0fojo|ojftjtytfty1y1j1j0|0j0|0|0j0|0|0]|O0
Green(255) o0j0/0|]0)J0OJO]|O|Of1 1|11 |1 |11 |1]|]0|jO0O|O|O]O]|O]O]O
Blue(0)/Dark (O|0O|O|O|0O|O|O|O|OfO|O|O|O|O|O|O|0O|O|O|O|O|O|O]|O
Blue(1) ojo0f0j0|0|0|0O|OfO|O|O|O|0O|O|O|O|O|lO|O|O|O|O]|O]T
Gray Blue(2) ojof0|j0|0f0O|O0O|0O|0O|O|O|O|0O|O|O|O|O|O|O|O|jO|O]|1]|O
Scale : A R O O T N O A e e O A AR AR A N R :
glfue Blue(253) o(ojojojo|o0j0O|O|O|OfO|O|jO|O|O|O(fT|T|1|{1|1]1|0]1
Blue(254) o(ojojojoj|jo|j0OjO|O|OjO|O|O|O|O|O [T |1]|1]T1 101
Blue(255) 0/0j]0]O|jO]|0O]|O|OJ|O]|O|O|O]|O|OJO]JO (11|11 |1]A
Note (1) 0: Low Level Voltage, 1: High Level Voltage
13/25
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6. INTERFACE TIMING
6.1 INPUT SIGNAL TIMING SPECIFICATIONS
The input signal timing specifications are shown as the following table and timing diagram.
Signal Item Symbol | Min. Typ. Max. Unit Note
Frequency Fc 47.2 59.5 92 MHz -
Period Tc 13.4 16.8 - ns -
LVDS Clock High Time Teh - 47 - Tc -
Low Time Tcl - 3/7 - Tc -
Setup Time Tlvs 600 - - ps -
LVDS Data Hold Tme | Tih | 600 : : ps :
Frame Rate Fv 50 60 77 Hz -
Vertical Active Display Term Total Tv 1060 1080 1195 Th | Tv=Tvd+Tvb
play Display Tvd | 1050 | 1050 | 1050 | Th -
Blank Tvb Tv-Tvd 30 Tv-Tvd | Th -
Total Th 890 920 1000 Tc |Th=Thd+Thb
Horizontal Active Display Term |Display Thd 840 840 840 Tc -
Blank Thb | Th-Thd 80 Th-Thd | Tc -

Note : (1) Because this module is operated by DE only mode, Hsync and Vsync input signals should be

set to low logic level or ground. Otherwise, this module would operate abnormally.

INPUT SIGNAL TIMING DIAGRAM

Tv

Twd

»la

Twb

DE

||

//""\

L]

S Ay A Ay ]

DE

DATA

> e

‘ Thi >

4

Thd

g

P
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6.2 POWER ON/OFF SEQUENCE
To prevent a latch-up or DC operation of LCD module, the power on/off sequence should follow the

A/:

conditions shown in the following diagram.

Power On Power Off Restart

- Power Supply
for LCD, Vcc

- Interface Signal
(LVDS Signal of 0V
Transmitter), V,

Valid Data

50% 50%
OFF ON OFF

- Power for Lamp

Timing Specifications:
0.5<t1
0 <t2
0 <13
t4
t5

10 msec

IA

50 msec

A

50 msec

%

500 msec

%

450 msec
t6
5 <t7

%

90 msec

100 msec

A

Note.
(1) The supply voltage of the external system for the module input should be the same as the definition of Vcc.
(2) Please apply the lamp voltage within the LCD operation range. When the backlight turns on before the LCD
operation of the LCD turns off, the display may, instantly, function abnormally.
3) In case of vce = off level, please keep the level of input signals on the low or keep a high impedance.
4)
5)
)

6) CMO won'’t take any responsibility for the products which are damaged by the customers not following the

(
(4) T4 should be measured after the module has been fully discharged between power on/off periods.

(5) Interface signal shall not be kept at high impedance when the power is on.

(

Power Sequence.

(7) There might be slight electronic noise when LCD is turned off (even backlight unit is also off). To avoid this

symptom, we suggest "Vcc falling timing" to follow "t7 spec”.

15/25
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7. OPTICAL CHARACTERISTICS
7.1 TEST CONDITIONS

ltem Symbol Value Unit

Ambient Temperature Ta 2542 °C

Ambient Humidity Ha 50+10 %RH

Supply Voltage Vee 5.0 \

Input Signal According to typical value in "3. ELECTRICAL CHARACTERISTICS"

(LED Light Bar Input Voltage) Viep 29volt Vbe

(LED Light Bar Input Current) lLep 20mA (BE—HF) mAbc

7.2 OPTICAL SPECIFICATIONS

The relative measurement methods of optical characteristics are shown in 7.2. The following items should

be measured under the test conditions described in 7.1 and stable environment shown in Note (6).

Item Symbol Condition Min. Typ. Max. Unit | Note
Red Rx (0.636)
© Ry (0.347)
Green Gx 0,20°, 0y =0° (0.323)
Color Gy CS-1000T Typ — [(0-609) | Typ + (), (5)
Chromaticity Blue Bx R=G=B=255 TBD [(0.152)| TBD ’
By Grayscale (0.062)
Wx 0.313
Whi
e Wy 0.329
Center Luminance of White Lc TBD 250 |--TBD- |cd/m® (4), (5)
Contrast Ratio CR TBD | 1000 | TBD - (2), (6)
. Tr o o Mo 1.5 TBC ms
Response Time T 0,=0°, 6y =0 35 TBC ms (3)
White Variation W 0,=0°, By =0° 1.3 TBC - (5), (6)
75
Horizontal %"+ 7e gg
Viewing Angle x CR>10 Deg. | (1), (5)
Vertical Ov+ 70 80
Oy- 70 80
Horizontal %"+ 28 gg
Viewing Angle . = CR=5 = a5 Deg. | (1), (5)
. v+ _—
Vertical oy- 75 85
16 /25

Version 0.0



| CHI MEI

OPTOELECTRONICS CORP

Doc No.:
Issued Date: Mar.11, 2009
Model No.: M220Z3-L07

Tentative

Note (1) Definition of Viewing Angle (0x, 0y):

6 o'clock

By- = 90°

Mormal

Gx =gy =10°

Note (2) Definition of Contrast Ratio (CR):

12 o'clock direction

The contrast ratio can be calculated by the following expression.
Contrast Ratio (CR) = L255/ L0
L255: Luminance of gray level 255

L 0: Luminance of gray level 0

CR=CR (1)

By+=90%

CR (X) is corresponding to the Contrast Ratio of the point X at Figure in Note (6).

Note (3) Definition of Response Time (Tg, Tf):

F
Gray Lewel 255 Grav Lewsl 2655
1|:||:|‘°£ 4 [
a0
Optical :
Fezponse
: Gray Level 0
0%
o . f
H : E f Time
ol ) TF : all ) TF‘ . | .
el .-'-|-|| r|
66.67ms 66 67 ms

Note (4) Definition of Luminance of White (L¢):

Measure the luminance of gray level 255 at center point

Le=L(1)

L (x) is corresponding to the luminance of the point X at Figure in Note (6).
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Note (5) Measurement Setup:
The LCD module should be stabilized at given temperature for 20 minutes to avoid abrupt
temperature change during measuring. In order to stabilize the luminance, the measurement

should be executed after lighting Backlight for 20 minutes in a windless room.

L.CD Module
— / LCD Panel
USB2000 CS-1000T

Field of View = 2°

Center of the Screen

- Light Shield Room
500 mm

(Ambient Luminance < 2 lux)

Note (6) Definition of White Variation (SW):
Measure the luminance of gray level 255 at 9 points
3W = Maximum [L (1) ~ L (9)] / Minimum [L (1) ~ L (9)]

T T T [ Lamp Wire

H'72
H

X=1t09

Vertical Line
H
H

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
(=)
o

H/72

Lamp Wire

W72 W72

Horizontal Line
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8. PACKAGING

8.1 PACKING SPECIFICATIONS
(1) 11 LCD modules / 1 Box
(2) Box dimensions: 570(L) X 300 (W) X 430 (H) mm
(3) Weight: 27.87 Kg (11 modules per box)

8.2 PACKING METHOD

(1) Carton Packing should have no failure in the following reliability test items.

Test ltem

Test Conditions

Note

Vibration

ISTA STANDARD

Random, Frequency Range: 1 — 200 Hz
Top & Bottom: 30 minutes (+Z), 10 min (-2),
Right & Left: 10 minutes (X)

Back & Forth 10 minutes (Y)

Non Operation

Dropping Test

1 Corner, 3 Edge, 6 Face, 30.5cm, (ISTA STANDARD)

Non Operation

— - — e

fritl-stotic Bog

CI Hodula

Eax Dimerslons 1+ 3700 HI000 sd30Hmn
Welght 1+ Bppraa, E78Tkg

Figure. 8-1 Packing method
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