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1. GENERAL DESCRIPTION

1.1 OVERVIEW

S220Z1-M02 is a 22" wide TFT Liquid Crystal Display module with 4 CCFL Backlight unit and a 30-pin
TMDS interface. This module supports 1680 x 1050 WSXGA+ (16:10 wide screen) mode and displays up

to 16.7 million colors. The inverter module for the Backlight Unit is not built in.

1.2 FEATURES

- Super Wide viewing angle.

- High contrast ratio

- Fast response time

- High color saturation
- WSXGA+ (1680 x 1050 pixels) resolution
- DE (Data Enable) only mode

- Reduce residue

- TMDS (Transition Minimized Differential Signaling) interface

- RoHS Compliance
- Real 120Hz frame rate at resoluton 1680*1050

- Support Single link/Dual link

1.3 APPLICATION
- 2D TFT LCD Monitor
- 3D TFT LCD Monitor

1.4 GENERAL SPECIFICATIONS

ltem Specification Unit Note
Diagonal Size 558.68 mm
Active Area 473.76 (H) x 296.1 (V) 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 16.7M color -
Transmissive Mode Normally White - -
Surface Treatment Hard coating (3H), AG (Haz1 25%) - -
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) (16) (16.5) (17) mm
Weight - - (2550) g -
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Note (1) Please refer to the attached drawings for more information of front and back outline dimensions.

2. ABSOLUTE MAXIMUM RATINGS
2.1 ABSOLUTE RATINGS OF ENVIRONMENT

Item Symbol Min. Value Max. Unit Note
Storage Temperature Tst -20 +60 °C (1)
Operating Ambient Temperature Top 0 +50 °C (1), (2)
Shock (Non-Operating) Shop - 50 G (3), (5)
Vibration (Non-Operating) Viop - 1 G (4), (5)
LCD Cell Life Time Leew 50,000 i Hs | MTEF

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 1
Operating Range

40 |

20
10 Storage Range

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

Temperature (°C)

Note (2) The temperature of panel display surface area should be 0 °C Min. and 60 °C Max.
Note (3) 11ms, half sine wave, 1timefort X, Y, + Z.

Note (4) 10 ~ 300 Hz, 10min/cycle, 3 cycles each X, Y, Z.

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.
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2.2 ELECTRICAL ABSOLUTE RATINGS
221 TFTLCD MODULE

Value .
Item Symbol Min. Max. Unit Note
Power Supply Voltage for .
LCD Vin \Y
Logic Input Voltage V5A \Y (1)
Logic Input Voltage VDD \%
Value .
Item Symbol Min. Max. Unit Note
Power Supply Voltage Vce -0.3 +5.5 V (1)
Logic Input Voltage Vin -0.3 +4.3 \%
2.2.2 BACKLIGHT UNIT
Value .
Item Symbol Min. Max. Unit Note
Lamp Voltage A - 2.5K VRums (1), (2), I_=7.0mA
Lamp Current I 3.0 8.0 mMARMS 1), (2)
Lamp Frequency FL 40 80 KHz ’

Note (1) Permanent damage to the device may occur if maximum values are exceeded. Function operation
should be restricted to the conditions described under Normal Operating Conditions.

Note (2) Specified values are for lamp (Refer to 3.2 for further information).
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3. ELECTRICAL CHARACTERISTICS
31TFETICD MODUIFE Ta=25+2°C
Value
Parameter SYMBOL MIN TYP VIAX UNIT Note
Power Supply Voltage for LCD Vin 12.42 13.8 15.18 V
Power Supply Current for LCD lin 300 mA
Logic Input Voltage V5A 4.75 5 5.25 V
Logic Input Current I5A 0.5 A
Driver Logic Input Voltage VDD 3.135 3.3 3.465 V
Driver Logic Input Current IDD 60 mA
Differential Impendence Zm 100 Q
Logic Input Voltage High VIH 0.8vDD - VDD \
Low VIL 0 - VDD V
LCD Inrush Current Irush 3 A (2)
Power Consumption P 5 W
PANEL On High PANEL_ON 2.5 3.3 V MAX=3.6 is ok
Low 0.6 V
DCDC On High DCDC_ON 2.5 3.3 Vv MAX=3.6 is ok
Low 0.6 V
VCOM PWM High VCOM_PWM 2.5 vV MAX=5.45 is ok
Low 0.6 V
VCOM PWM Frequency VCOM_PWM 27 KHz | Adjustable Duty
Cycle
Ta=25+2°C
Value .
Parameter Symbol Min. Typ. Max. Unit Note
Power Supply Voltage Vcce 4.5 5.0 5.5 V -
Ripple Voltage Vrp - - 250 mV -
Rush Current IRusH - -- 3 A (2)
White - 630 819 mA (3)a
Power Supply Current ?Ia—C;SHz Icc - 170 1521 mA (3)b
A\ ’
Vee=4 5V - 1330 1729 mA (4)
LVDS differential input voltage Vid 200 - 600 mV
LVDS common input voltage Vic -- 1.2 -- V
Above all conditions are VDD=5.0V, all black pattern at 75HZ.
Note (1) The module should be always operated within above ranges.
Note (2) Measurement Conditions:
7129
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+5.0V
Q1 28K1475

o/\/o > Vee
|l <
FUSE (LCD Module Input)

R1 1uF
47K

(High to Low)
(Control Signal) Q2

R2
sw > 2SK1470

+12V

e -

0.01uF

Vcc rising time is 470us

+5.0V

%
- 0.9Vcc

0.1Vcc

GND
470us

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.

a. White Pattern b. Black Pattern

Active Area Active Area
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c. Vertical Stripe Pattern

Active Area

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.

a. White Pattern b. Black Pattern

Active Area Active Area

Note (4) The specified power supply current is under the conditions at Vcc=4.5V, Ta=25+2°C, f, =75

Hz, whereas a power dissipation check pattern (Black Pattern) below is displayed.

Black Pattern

Active Area
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3.2 BACKLIGHT UNIT Ta=25+2°C
Value .
Parameter Symbol Min. Typ. Max. Unit Note
Lamp Input Voltage Vi 738 820 902 VRums IL=7.0mA
Lamp Current I 3 7.0 8 mMARMS (1)
- - 1560(25C) VRms (2)
Lamp Turn On Voltage V S
P 9 s ; : 1800(0C) | Vrws 2)
Operating Frequency Fo 40 60 80 KHz (3)
Lamp Life Time LgL 50000 - - Hrs | (5),IL.= 7.0mA
Power Consumption P, - 22.96 - W (4),I.= 7.0mA

Note (1) Lamp current is measured by utilizing high frequency current meters as shown below:

HV (Pink) [
LV (White) | ,

Current Meter

LCD YOKOGAWA 2016

Module

Inverter

HV (Blue) T
LV (Black) 2

A—
Ar—

Note (2) The voltage that must be larger than Vs should be applied to the lamp for more than 1 second

after startup. Otherwise the lamp may not be turned on.

Note (3) The lamp frequency may produce interference with horizontal synchronous frequency from the
display, and this may cause line flow on the display. In order to avoid interference, the lamp
frequency should be detached from the horizontal synchronous frequency and its harmonics as far
as possible.

Note (4) PL =1 xV_ x 4 CCFLs

Note (5) The lifetime of lamp can be defined as the time in which it continues to operate under the condition
Ta=25 +2 °C and I, = 7.0 mA rms until one of the following events occurs:

(a) When the brightness becomes or lower than 50% of its original value.

(b) When the effective ignition length becomes or lower than 80% of its original value. (Effective
ignition length is defined as an area that has less than 70% brightness compared to the
brightness in the center point.)

Note (6) The waveform of the voltage output of inverter must be area-symmetric and the design of the
inverter must have specifications for the modularized lamp. The performance of the Backlight,
such as lifetime or brightness, is greatly influenced by the characteristics of the DC-AC inverter for
the lamp. All the parameters of an inverter should be carefully designed to avoid producing too
much current leakage from high voltage output of the inverter. When designing or ordering the
inverter please make sure that a poor lighting caused by the mismatch of the Backlight and the
inverter (miss-lighting, flicker, etc.) never occurs. If the above situation is confirmed, the module

should be operated in the same manners when it is installed in your instrument.
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The output of the inverter must have symmetrical (negative and positive) voltage waveform and
symmetrical current waveform.(Unsymmetrical ratio is less than 10%) Please do not use the inverter
which has unsymmetrical voltage and unsymmetrical current and spike wave. Lamp frequency may
produce interface with horizontal synchronous frequency and as a result this may cause beat on the
display. Therefore lamp frequency shall be as away possible from the horizontal synchronous

frequency and from its harmonics in order to prevent interference.

Requirements for a system inverter design, which is intended to have a better display performance, a
better power efficiency and a more reliable lamp. It shall help increase the lamp lifetime and reduce its
leakage current.

a. The asymmetry rate of the inverter waveform should be 10% below;

b. The distortion rate of the waveform should be within v/ 2 + 10%;

c. The ideal sine wave form shall be symmetric in positive and negative polarities.

* Asymmetry rate:
[1o—=1_51/lms*100%

I\V * Distortion rate
P
I'p(orl _p)/ lims
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N

BLOCK DIAGRAM

4.

RXO0(+/-)—p»
RXO1(+/-) —»

RXO2(+/-) —

RXO3(+/-) —»

RXOC(+/-) —»
RXEO(+/-) —»
RXE1(+/-) —9

RXE2(+/-) —p]
RXE3(+/-) —Pp]

RXEC(+-) —

AGMODE —
Mcc

—> LVDS INPUT /

TIMING CONTROLLER

v

Ol 43AI™MA NVOS

[
>

TFT LCD PANEL
(1680x3x1050)

-

DATA DRIVER IC

JOLI3INNOD 1NdNI

DC/DC CONVERTER &

(V10009-0£9£60 NNODYVLS)

v

A

v

REFERENCE VOLTAGE

LAMP CONNECTOR

BACKLIGHT UNIT

(YEONHO 35001HS-02L)

A

4.2 BACKLIGHT UNIT

| 1 HV(Pink)

I H |- 2 LV(White)
— 1 1 HV(Blue)

I |’_ ) 2 LV(Black)
| 1 HV(Pink)

I H s 2 LV(White)

— 1 1 HV(Blue)
|- 2 LV(Black)

Note: On the same side, the same-polarity lamp voltage design for lamps is recommended
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5. INPUT TERMINAL PIN ASSIGNMENT

5.1 TFT LCD MODULE

(1)CN1 (Panel Interface)
Pin |Name Description
1 Vin Driver Power Input Voltage
2 |Vin Driver Power Input Voltage
3 |V5A Logic Input Voltage +5V
4 |paNEL ON  |This pin is used to control the driver Logic Input Voltage VDD. When
- PANEL_ON input is “H”, VDD will be to driver.
5 |bcDc_ON This pin is used to control the PWM IC. When DCDC_ON input is “H”, it
enable PWM IC.
This pin is used to generate common voltage for panel. Adjust pulse
6 |VCM_PWM .
width could be changed common voltage.
7 |GVOFF Gate driver high voltage switch timing control.
8 |NC No connect
9 |GND Ground
10 |BSTHI Data driver start pulse input(Back)
11 |GND Ground
12 |BRON Negative RSDS differential data input. Channel RO(Back)
13 |BROP Positive RSDS differential data input. Channel RO(Back)
14 |BR1N Negative RSDS differential data input. Channel R1(Back)
15 |BR1P Positive RSDS differential data input. Channel R1(Back)
16 |BR2N Negative RSDS differential data input. Channel R2(Back)
17 |BR2P Positive RSDS differential data input. Channel R2(Back)
18 |GND Ground
19 |BCKN Negative RSDS differential clock input. (Back)
20 |BCKP Positive RSDS differential clock input. (Back)
21 |GND Ground
22 |BGON Negative RSDS differential data input. Channel GO(Back)
23 |BGOP Positive RSDS differential data input. Channel GO(Back)
24 |BG1IN Negative RSDS differential data input. Channel G1(Back)
25 |BG1P Positive RSDS differential data input. Channel G1(Back)
26 |BG2N Negative RSDS differential data input. Channel G2(Back)
27 |BG2P Positive RSDS differential data input. Channel G2(Back)
28 |GND Ground
29 |BBON Negative RSDS differential data input. Channel BO(Back)
30 |BBOP Positive RSDS differential data input. Channel BO(Back)
31 |BBIN Negative RSDS differential data input. Channel B1(Back)
32 |BB1P Positive RSDS differential data input. Channel B1(Back)
33 |BB2N Negative RSDS differential data input. Channel B2(Back)
34 |BB2P Positive RSDS differential data input. Channel B2(Back)
35 |GND Ground
36 |GND Ground
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(2)CN1 (Panel Interface)

Pin |Name Description
1 VDD Driver Logic Input Voltage
VDD Driver Logic Input Voltage
3 IxAO When /XAO input pin is low, all the Gate driver output pins are forced to
VGH level. Note that this pin has higher priority than OE.
4 |sTV Gate driver start pulse is read at the rising edge of CKV and a scan
signal is output from the gate driver output pin.
5 |CKV Gate driver shift clock
6 |OE This pin is used to control the Gate driver output. When OE input is “H”,
gate driver output is fixed to VGL level regardless CKV.
7 |GND Ground
8 |FRON Negative RSDS differential data input. Channel RO(Front)
9 |FROP Positive RSDS differential data input. Channel RO(Front)
10 |FR1IN Negative RSDS differential data input. Channel R1(Front)
11 |FR1P Positive RSDS differential data input. Channel R1(Front)
12 |FR2N Negative RSDS differential data input. Channel R2(Front)
13 |FR2P Positive RSDS differential data input. Channel R2(Front)
14 |GND Ground
15 |POL Data driver polarity inverting input
The contents of the data driver register are transferred to the latch circuit
16 |STB at the rising edge of STB. Then the gray scale voltage is output from the
device at the falling edge of STB.
17 |GND Ground
18 |FCKN Negative RSDS differential clock input. (Front)
19 |FCKP Positive RSDS differential clock input. (Front)
20 |GND Ground
21 |FGON Negative RSDS differential data input. Channel GO(Front)
22 |FGOP Positive RSDS differential data input. Channel GO(Front)
23 |FGIN Negative RSDS differential data input. Channel G1(Front)
24 |FG1P Positive RSDS differential data input. Channel G1(Front)
25 |FG2N Negative RSDS differential data input. Channel G2(Front)
26 |FG2P Positive RSDS differential data input. Channel G2(Front)
27 |GND Ground
28 |FBON Negative RSDS differential data input. Channel BO(Front)
29 |FBOP Positive RSDS differential data input. Channel BO(Front)
30 |FB1IN Negative RSDS differential data input. Channel B1(Front)
31 |FB1P Positive RSDS differential data input. Channel B1(Front)
32 |FB2N Negative RSDS differential data input. Channel B2(Front)
33 |FB2P Positive RSDS differential data input. Channel B2(Front)
34 |FSTHI Data driver start pulse input(Front)
35 |GND Ground
36 |GND Ground

Note (1) Connector Part No.: IL-FHR-F36S-HF.
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Pin |Name Description
1 RXO0- Negative LVDS differential data input. Channel OO0 (odd)
2 |RXO0+ Positive LVDS differential data input. Channel OO0 (odd)
3 |RXO1- Negative LVDS differential data input. Channel O1 (odd)
4 |RXO1+ Positive LVDS differential data input. Channel O1 (odd)
5 |RX0O2- 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 |RXO3- 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 EO (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 |RXEZ2- 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, this pin should be open.
26 |VCOM VCOM Control, should be open.
27 |AGMODE AGMODE should be tied to ground or open.
28 |VCC +5.0V power supply
29 |vVCC +5.0V power supply
30 |vCC +5.0V power supply

Note (1) Connector Part No.: 093G30-B0001A(STARCONN) or FI-X30SSL-HF(JAE) or EQUIVALENT.
Note (2) Mating Connector Part No.:FI-X30H ; FI-X30C* ; FI-X30M* ; FI-X30HL(-T),FI-X30C*L(-T) [JAE]
Note (3) The first pixel is odd.

Note (4) Input signal of even and odd clock should be the same timing.
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5.2 LVDS DATA MAPPING TABLE
LVDS output D7 D6 D4 D3 D2 D1 DO
LVDS Channel EO 152 rder EGO | ER5 | ER4 | ER3 | ER2 | ER1 | ERO
LVDS output D18 | D15 | D14 | D13 | D12 D9 D8
LVDS Channel E1 15 rder EB1 EBO | EG5 | EG4 | EG3 | EG2 | EG1
LVDS output D26 | D25 | D24 | D22 | D21 D20 | D19
LVDS Channel E2 1520 rder DE NA NA EB5 | EB4 | EB3 | EB2
LVDS output D23 | D17 | D16 | D11 D10 D5 D27
LVDS Channel E3 15 rder NA EB7 | EB6 | EG7 | EG6 | ER7 | ER6
LVDS output D7 D6 D4 D3 D2 D1 DO
LVDS Channel 00 1520 der OGO | OR5 | OR4 | OR3 | OR2 | OR1 | ORO
LVDS output D18 | D15 | D14 | D13 | D12 D9 D8
LVDS Channel O1 152 der OB1 | OBO | 0G5 | 0G4 | 0G3 | 0G2 | OG1
LVDS output D26 | D25 | D24 | D22 | D21 D20 | D19
LVDS Channel 02 1520 der DE NA NA OB5 | OB4 | OB3 | OB2
LVDS output D23 | D17 | D16 | D11 D10 D5 D27
LVDS Channel 03 1520 - der NA | OB7 | OB6 | OG7 | 0G6 | OR7 | OR®
5.2 BACKLIGHT UNIT
Pin Symbol Description Remark
1 HV High Voltage Pink
2 LV Low Voltage White
1 HV High Voltage Blue
2 LV Low Voltage Black

Note (1) Connector Part No.: JST-BHSR-02VS-1 or equivalent
Note (2) User’s connector Part No.: JST-SM02B-BHSS-1-TB (JST) or equivalent

5.3 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] GO |B7|B6|B5| B4 |B3[B2|B1]B0
Black ojojojo0o|j0|j0|0fjO|O|OjO|O|O|O|O|OfO|O|O|O|O]|0O]|0O]|O
Red 1{111|11|1{1|1(1(0/0/0/0|{0|0O|O0O|O|0O|O|O|O|O|O]|O]|O
Green ojojojojojojo{oftytj1j1{1y111(1(0j0j0j0j0|0J|0¢|0
Basic |Blue ojojojo|joj0O|OfO|O|OjO|O|O|O|O|O(T|1T|1][1{1]1]11
Colors [Cyan ojojojojojojof(OoftT|1i{1|1{1i1|1 (1 (1|1{1[1{1]1]1]1
Magenta 1T{111|11|1{1{1(1(0|0{0|0|O0|O0O|O[O(1T|1|1][1[1]1]1][1
Yellow 1T{1111111{1|1{1{11/1/1/{1{1{1{1(0/0]0[0{0|0]|0|0
White 1111111111111 11111(1(111{1}1(1]1]1/1
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Red(0) / Dark ojofojofojofojo|jojojoj0|j0|0O|O|jO|O|lO|O|O|O|O]|O]|O
Gray |Red(1) ojofojofojofoj1|jo0jojoj0oj0j0|O|jO|O|lO|O|O|O|O]|O]|O
Scale |Red(2) ojofojofojof1j0|0j0jO0|jO|O|O|O|O|O|lO|O|O|O|O]|O]|O
Of : S I R - A N A A A N N A A A NN A D
Red : S I I o S A L I I R N I I R I I S
Red(253) 1/1(1|1}1{1/0|1(0|0|0|O|O|O|O|O|O|O|O|O|O|O]|O]|O
Red(254) 11111111111 o|o|0|0|0O|O|O|O|O|O|O|O|O|O]O]O
Red(255) 1(1(1|1}1{1(1{1(0|0|0|0O|0O|O|O|O|O|O|O|O|O|O]|O]|O
Green(0) /Dark|0|0O|O0O|0O|O|0O|O|O|O|O|O|O|lO|O|O|O|O|O|O|O|O|O]|O]|O
Green(1) ojofojofojofojo|ojojojojo0j0|0f{1|0|l0OjO|O|O|O]|O]|O
Gray Green(2) ojofojofojofojo|jojojojo|j0j0|1f(0|0|lO0|jO|O|O|O]|O]|O
scae | R
geen Green(253) ojofojofojofojo|1{1{1{1y1j1|10(1j0fojojojojoj|ofo
Green(254) ojofojofojofojoj|t1{1{1y1y1{1|11(0jofojojojojoj|of|o
Green(255) ojojojofjojofojoj|1j{1j1{1|1j1|11(1|j0(0j0|j0|j0O|0O]|O]|O
Blue(0)/Dark |O|0O|O0O|0O|O|O|O|O|O|O|O|O|lO|O|O|O]|O|O|O|O|O|O]|O]|O
Blue(1) ojojojofojo0ofojo|0jO0|0O|O|lO|O|lO|O|O|O|O|O|O]|O|O]1
Gray Blue(2) ojofojofojofojo|ojojoj0o|j0|j0O|O|jO|O|lO|O|O|O|O]|1]|O0
scaie |5 LR
(I3)rue Blue(253) ojojojofojo|lOo|jO|OjO|O|O|lO|O|O|O|T[1|11]1]1 1
Blue(254) o|jojo0O|O0O|O|O|O|O|O|O|O|O|O|OfO|O|1][1]|11 1111]0
Blue(255) ojojojO|O|O|O|O|O|O|O|O|lO|O|O|O|1|[1|1|[1]|1]1[1]1
Note (1) 0: Low Level Voltage, 1: High Level Voltage
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6.INTERFACE TIMING

5.1 INPUT SIGNAL TIMING SPECIFICATIONS

-CKP-FCKN/
BCKP-BCKN

FSTHI/BSTHI

BROP-BRON
FROP-FRON

o]
<

PERE
BR1P-BR1N C S S S
FR1P-FR1IN D02 A\ D03 A D02 A D03 X D02 A D03

BR2P-BR2N

ool

D04
FR2P-FR2N e ¢ <D04><D05>
BGOP-BGON S S Z :
FGOP-FGON D10A D11 @ D11 AD10AD11
BG1P-BG1N D S S S

D12
FG1P-FG1N D13AD12AD13 AD12 D13
BG2P-BG2N

o

FG2P-FG2N D14 AD15 @ D15 :D14><D15

BBOP-BBON S S

FBOP-FBON - @ A

BBOP-BBON

FBOP-FBON > - <D:22><D:23>

BBOP-BBON

FBOP-FBON o :D24: :D25>
Ist Data i2nd Datg: 3rd Datg
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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 be as the
diagram below.
i Spec :
Parameter Symbol Condition Min. | Typ. | Max. Unit
Panel On to DC/DC On t4 - 10 - -
DC/DC On to RSDS Data to - 40 50 60
RSDS Data to BL_On t3 - 100 | 200 -
RSDS Data Off to Panel Off ty - 80 100 120
Panelﬂ
DC/DC On
Tcon
BL_ON
tl 2 3 t4

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 50 59.5 82 MHz -
Period Tc 13.4 16.8 - ns
LVDS Clack High Time Tch - 47 - Tc -
Low Time Tcl - 3/7 - Tc -
Setup Time Tlvs 600 - - ps -
LD P Hold Time Tivh | 600 : : ps :
Frame Rate Fr 50 60 76 Hz |Tv=Tvd+Tvb
. . . Total Tv 1060 1080 1195 Th -
Vertical Active Display Term 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 loqic level or ground. Otherwise, this module would operate abnormally.

19 /29
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INPUT SIGNAL TIMING DIAGRAM

< e Ty

< T"“/ * e

SO 1 g Sy 1)

Te
.“| |4 - ‘ Thad »
DE « »

DATA ¢ Valid display data (640 clocks) >—
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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
conditions shown in the following diagram.

Power Supply 09Vce L - 0.9Vce
Vcc \
0.1Vcc - — 0.1VDD —
ov
0.5ms<T1<10 ms
0<T2<50 ms —>T1L— — T3 44—
0<T3<50 ms
500ms <T4
P Tod— -y Vi ¢ T4 >
ave
. VALID
Signals .
ov £
s
Power On Power Off

Backlight (Recommended)
450ms<T5
90ms<Ts

Power ON/OFF Sequence

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 vcc = off level, please keep the level of input signals on the low or keep a high impedance.

(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.

21/29
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7 Driver DC Characteristics
7.1 RSDS CHARACTERISTICS
(Ta=-10to +85 C, VDD = 2.3 to 3.6 V, VDDA = 8.0 to 13.5V, VSSD = VSSA = 0V)

Parameter Symbol Condition Min. |Typ.| Max. |Unit
RSDS high input
voltage 'gh Inpu Vorrrsps | Vemrsps =+ 1.2V M 100 200 - mv
RSDS low input voltage | Vprrrsps | Vemrsps =+ 1.2V - -200| -100
RSDS common mode _ @
input voltage range Vowrsps | Voirrrsps = + 200 mV VSSD+0.1| - |VDDD-1.2| V
RSDS inputleakage || DxxP, DxxN, CLKP, CLKN 10 ; 10 uA
current

Note: (1) Vcmrsps = (VCLKP + VCLKN) / 2 or Vemrsps = (VDxxP + VDxxN) / 2
(2) Voirrrsps = VCLKP - VCLKN or Voirrrsps = VDxxP — VDxxN

CLKN N \ lv )
/) \
CLKP 31 VoiFFrsps - DIFFRSDS

VCMRSDS

GND

—— i —— ] ———————— ——— - -

&

AT

oV

N\ Vorrrsos

CLKP-CLKN
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7.2 Efectrical Characteristics (VSSD=VSSA=0V)
i Spec .
Parameter Symbol Condition Nin Tvp. Max. Unit
RSDS input “Low”
chtaze input “Low VpirrrsDS - -200 - mV
RSDS input “High” DX[2:0]P,DX[2:0]N,
Voltage VpiFrrsDS CLKP,CLKN - 200 - mV
RSDS reference
voltage VcMRrsps VSSD+0.1| 1.2 |vDDD-1.2| V
Input “Low” voltage \/ GND - 0.2vDDD | pA
Input “High” voltage Vil EIO1 ,EI(;%IE)IR,TPL 0.8vDDD - VDDD A
Input leak current IL - - 10 A
Supply current _ ) 1)
(In operation mode) lccp1 VDDD=3.6V TBD TBD mA
Supply current = -
(In stand-by mode) lccp2 VDDD=3.6V TBD TBD mA
Supply current _ } 12
(In operation mode) lcca VDDA=13.5V TBD | TBD mA
Supply current = -
(In stand-by mode) lccaz VDDA=13.5V TBD TBD mA
lvor Vout=V v 1-1V - - -100 MA
Output current oL Vout=V 7 1041V 3 : 100 | uA
g‘:\g’:t Voltage Vout | OUT1~OUT432 |VSSA+0.1| -  |VDDA-0.1| V
Output Voltage VDDA=13.5V
deviation Veho-dev Dxx=0 to 63 Gray £5 10 my
Gamma impedance Rr Vy1~Vy5Vy6~Vy10| 0.5Typ |16820| 1.5Typ | Q
Note: (1) Test condition: TP1= 20us, CLK =54MHz, data pattern =1010....checkerboard pattern, Ta=25C
(2) No load condition
23 /29
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8.Driver AC Characteristics
Parameter Symbol Condition Min ?’?;:c Max Unit
Clock pulse width ok - 11 - - ns
Clock pulse low period ok - 5 - - ns
Clock pulse high period teLkm) - 5 - - ns
Data setup time tseTup1 - 2 - - ns
Data hold time thoLp1 - 0 - - ns
Start pulse setup time tseTup2 - 1 - - ns
Start pulse hold time tHoLD2 - 2 - - ns
TP1 hlgh period tTp1(H) - 1 - - CLKP
Last data CLK to TP1 high |t ast - 0 - - CLKP
TP1 high to EIOn high tNexT - 6 - - |CLKP
POL to TP1 setup time teoL.tp1 | POL toggle to TP1 rising 3 - - ns
TP1 to POL hold time trp1.poL | TP1 falling to POL toggle 2 - - ns
CLKP-CLKN tc terkw . —
(RSDS) / \_// / \\_// 5(())0//n
(o]
thotot ol b
D**P - D**N \ / 80%
(RSDS) / N 20%
tseTur2 tHOLD12 tsetup1  tsetup
BSTHI _\\ 80%
FSTHI
D**P _ D**N LAST-2 | LAST-1 LAST
(RSDS) XevenX0dd XgvenX0dd XEvenX0dd X Invalid
/0 [\ [\ /_\ Y smmm— 0,
CLKP-CLKN/ N/ N/ N\ / \ /o N\ 80%
— | S— —7 | S— | S— —— 20%
tLasT
80%
STB \ 20%
< trpamy
troL-TP1 trp1. POL
POL X X 80%
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9.Vertical Timing
i Spec :
Parameter Symbol Condition Min. | Typ. | Max. Unit | Remark
CKV period tokv - 5 - - Ms
CKV pulse width tCKVH, tCKVL 50% duty CyCle 25 - - MS
OE pulse width toe - 1 - 3.5 us Note2
/XAQ pulse width twxao - 6 - - Ms
Data setup time tsu - 700 - - ns
Data hold time thp - 700 - - ns
OE to CKV time toE-ckv 0.5 MS
STB to CKV tsTB-cKkv 0 0 0 MS
STB Pulse Width tste 0.5 VIS
CKV to GVOFF tckv -gvoFF -0.5 MS
GVOFF Pulse width tevorr 12.8 Ms Note1

Note 1:GVOFF,OE,STB frequency same as CKV
Note 2:Width of OE pulse should be according to vertical frequency.

Ex:2.4 ys with 75Hz V-Sync ; 3.0us with 60Hz V-Sync.
Note 3 : GVOff is used to make 3-step wave form to avoid V-Through on panel.
Note 4 : OE is used to control VGH_P output to panel. When OE is “H” , VGH_P output to panel is fixed to

“L” regardless CKV.

teky Texviy Tekvn
CKV | \ / 50%
tsu | tup
tor
O / / \ / \\ 50%
tOE-CKV
U sTB-CKV
STB
. LCKV-GVOFF
GVOFF
tovorr
257729
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10. OPTICAL CHARACTERISTICS
10.1 TEST CONDITIONS
Item 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"
Inverter Current I 7.0 mA
Inverter Driving Frequency Fo 61 KHz

Inverter

Darfon VK.13165.101

10.2 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 0.649
e
Ry 0.335
Green Gx 0,=0°, By =0° 0.283
Chromaticit Bx R=G=B=255 0.03 | 0.151 | 0.03 (1. (5
y Blue Grayscale
By 0.073
_ Wx 0.313
White Wy 0.329
Center Luminance of White Lc 250 300 — |cdim?| (4), (5)
Contrast Ratio CR 700 1000 - - (2), (6)
' Tr Mo A —no --- 1.3 2.2 ms
Response Time T 0,=0°, 0y =0 — 37 58 s (3)
White Variation W 0,=0°, Oy =0° 1.3 | 142 - | (5).(6)
Horizontal %"+ ;2 gg =
Viewing Angle ex; CR>10 . 30 Deg. | (1), (5)
. Y I
Vertical o 70 80 —
Note (1) Definition of Viewing Angle (6x, 0y):
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Normal

ox = By = 0°

12 o’clock direction
Oy+ = 90°

6 o’clock
Oy- = 90°

Note (2) Definition of Contrast Ratio (CR):
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 (5)
CR (X) is corresponding to the Contrast Ratio of the point X at Figure in Note (6).

Note (3) Definition of Response Time (Tg, T¢):

Gray Level 255 Gray Level 255

) [

100%

90%

Optical
Response
Gray Level 0
10% \ /
0%
Time
Tr Tr
66.67ms 66.67m
27129
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Note (4) Definition of Luminance of White (L¢):
Measure the luminance of gray level 255 at center point
LC =L (5)

L (x) is corresponding to the luminance of the point X at Figure in Note (6).

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.

LCD Module

—_ LCD Panel
/

USB2000 CS-1000T

B |

Field of View = 2°

Center of the Screen

- Light Shield Room
500 mm

(Ambient Luminance < 2 lux)

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

Horizontal Line

o
=
o
{---¢
N

O

=

o

i W/10-"---® —————————————— @ ____________ @--

W W/z______@ ______________ @ ____________ @__ @ : Test Point

X=11t09

Vertical Line

W/10——————@- ------------- ____________ @--

Active Area
287 29
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11|. PACKAGING

11.1 PACKING SPECIFICATIONS

(1) 6 LCD modules / 1 Box

(2) Box dimensions: 595(L) X 330 (W) X 440 (H) mm
(3) Weight: 17.3 Kg (6 modules per box)

11.2 PACKING METHOD

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

Test Item Test Conditions Note
ISTA STANDARD
Random, Frequency Range: 1 — 200 Hz
Vibration Top & Bottom: 30 minutes (+Z), 10 min (-Z), Non Operation

Right & Left: 10 minutes (X)
Back & Forth 10 minutes (Y)
Dropping Test |1 Angle, 3 Edge, 6 Face, 60cm Non Operation

LCD Moolule Box Dimensions:595(L)*330CW)*440¢ H>

PE Bag

Figure. 8-1 Packing method
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For ocean shipping

PE Sheet

orner Protector
(S0%50%1130mMm)

orner Protector
(50¥50%1650mm>

/]
allet(1200%1000%1 35mm>
L

Figure. 8-2 Packing method

N
Carton Label /

For air transport

PE Sheet

Film

orner Protector
> (50%50%1130mm>

orner Protector
(50%50%1250mm)
allet(1200%1000%135mm)
L

Carton Label /

Figure. 8-3 Packing method
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14. DEFINITION OF LABELS
12.1 CMO MODULE LABEL

The barcode namepilate is pasted on each module as illustration, and its definitions are as following explanation.

l |". M22071 -LO3 Rev. XX “
: E IR <ons Sezores®
30000000 DLNHNN MADE IN % 3558

O AONTRRERATA DA UAUARORRT AR

CMZ20ZM1E XX XL XX LYMD HHHH

L

(a) Model Name: M220Z1-L03
(b) Revision: Rev. XX, for example: A0, A1... B1, B2... or C1, C2...etc.
(c) CMO barcode definition:

Code Meaning Description
XX | CMO internal use -
XX Revision Cover all the change

X CMO internal use -
XX CMO internal use -
Year, month, day Year: 2001=1, 2002=2, 2003=3, 2004=4...

YMD Month: 1~12=1, 2, 3,~, 9,A, B, C
Day: 1~31=1,2,3,~,9,A, B, C, ~, W, X, Y, exclude |, O, and U.
L Product line # Line 1=1, Line 2=2, Line 3=3, ...
NNNN | Serial number Manufacturing sequence of product

(d) Customer’s barcode definition:

Code Meaning Description
CM | Supplier code CMO=CM

22713 | Model number M220Z1-L03=22213
X Revision code ZBD, C1=A, C2=B, ....

Non ZBD, C1=1, C2=2, ....

Century=1, CLL=2, Demos=3, Epson=4, Fujitsu=5 Himax=6,
Hitachi=7, Hynix=8, LDI=9, Matsushita=A, NEC=B, Novatec=C,
OKI=D, Philips=E, Renasas=F, Samsung=G, Sanyo=H, Sharp=lI,
Tl=J, Topro=K, Toshiba=L, Windbond=M

X Source driver IC code

X Gate driver IC code

XX Cell location Tainan, Taiwan=TN
L Cell line # 1~12=0~C
XX Module location Tainan, Taiwan=TN; Ningbo China=NP
L Module line # 1~12=0~C
Year, month, day Year: 2001=1, 2002=2, 2003=3, 2004=4...
YMD Month: 1~12=1,2, 3,~, 9,A, B, C
Day: 1~31=1,2,3,~,9,A,B,C,~, T, U,V
NNNN | Serial number By LCD supplier
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13. PRECAUTIONS
13.1 ASSEMBLY AND HANDLING PRECAUTIONS
(1) Do not apply rough force such as bending or twisting to the module during assembly.
(2) To assemble or install module into user’s system can be only in clean working areas. The dust and oil
may cause electrical short or worsen the polarizer.
(3) It’'s not permitted to have pressure or impulse on the module because the LCD panel and Backlight will
be damaged.
(4) Always follow the correct power sequence when LCD module is connecting and operating. This can
prevent damage to the CMOS LSI chips during latch-up.
(5) Do not pull the I/F connector in or out while the module is operating.
(6) Do not disassemble the module.
(7) Use a soft dry cloth without chemicals for cleaning, because the surface of polarizer is very soft and
easily scratched.
(8) It is dangerous that moisture come into or contacted the LCD module, because moisture may damage
LCD module when it is operating.
(9) High temperature or humidity may reduce the performance of module. Please store LCD module within
the specified storage conditions.
(10) When ambient temperature is lower than 10°C may reduce the display quality. For example, the
response time will become slowly, and the starting voltage of CCFL will be higher than room

temperature.

13.2 SAFETY PRECAUTIONS
(1) The startup voltage of Backlight is approximately 1000 Volts. It may cause electrical shock while
assembling with inverter. Do not disassemble the module or insert anything into the Backlight unit.
(2) If the liquid crystal material leaks from the panel, it should be kept away from the eyes or mouth. In
case of contact with hands, skin or clothes, it has to be washed away thoroughly with soap.

(3) After the module’s end of life, it is not harmful in case of normal operation and storage.
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One step solution for LCD / PDP / OLED panel application: Datasheet, inventory and accessory! www.panelook.com



