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1.0 GENERAL DESCRIPTION

1.1 Introduction

ZY121VGXN20C-200 is a color active matrix TFT LCD module using
amorphous silicon TFT ‘s (Thin Film Transistors) as an active switching
devices. This module has a 12.1 inch diagonally measured active area with
SVGA resolutions (800 horizontal by 600 vertical pixel array). Each pixel is
divided into RED, GREEN, BLUE dots which are arranged in vertical stripe and
this module can display 16.7M colors.
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1.2 Features

® 0.5T Glass (Single) ;
® Module Design

DC/DC

Converter

LED
driver

® 6/ 8bits LVDS data input selection

® Thin and light weight

TFTLCD
800*600

DDIC

LED Light Bar J

® High luminance and contrast ratio, low reflection and wide viewingangle

® RoHS compliant
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1.3 Application
® Medical Monitor
1.4 General Specification
The followings are general specifications
<Table 1. LCD Module Specifications>
Parameter Specification Unit Remarks
Active Area 246(H)*184.5(V) mm
Number Of Pixels 800(H)x600(V) pixels
Pixel Pitch 0.3075(H)xRGBx0.3075(V) mm
Pixel Arrangement Pixels RGB stripe arrangement
Display Mode Normally White
Display Colors 16.7M colors
Display Mode Transmissive mode
Surface Treatment AG25 (CF) , Clear (TFT)
Contrast Ratio 800:1(typ.)
Viewing Angle(CR>10) 80/80/65/75(typ.) deg.
Response Time 30(typ.) ms
Color Gamut 55%
Brightness 300(min)/350(typ) cd/m2
Brightness Uniformity 9 point: min 70%
9 point: typ 80%

Power Consumption 4.44 W(Max.) watt
Outline Dimension 279(H)*209(V)*9.0(typ) mm
Weight TBD (MAX) gram
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2.0 ABSOLUTE MAXIMUM RATINGS

The followings are maximum values which, if exceed, may cause faulty operation or

damage to the unit. The operational and non-operationalmaximum voltage and current

values are listed in Table 2.

< Table 3. Absolute Maximum Ratings>

Parameter Symbol Min. Max. Unit Remarks
LCD
Power
Supply Module VCC VSS-0.3 39 Vv Ta = 25 °C
Operating Temperature Top -20 +70 °C
Note 1
Storage Temperature Ter -30 +80 °C

Note : 1) Temperature and relative humidity range are shown in the figure below.

Wet bulb temperature should be 39 °C max. and no condensation of water.
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3.0 ELECTRICAL SPECIFICATIONS

3.1 TFT LCD Module

< Table 4. LCD Module Electrical specifications > [Ta=25+2 °C]

Values .
Parameter Symbol Unit | Notes
Min. | Typ. | Max.
Power Supply Voltage VDD 3.0 33 3.6 Vv
Power Supply Current IDD 90.63 | 1224 | 1534 | mA
Power Consumption PLCD 0299 | 0403 | 0506 | W TBD

Notes : 1. The supply voltage is measured and specified at the interface connector of LCM.
The current draw and power consumption specified is for VDD=3.3V, Frame rate f,=60Hz
and Clock frequency = 33MHz. Test Pattern of power supply current

a) Typ : Mosaic 8 x 6 Pattern(L0/L255) b) Max : black

2. The duration of rush current is about 2ms and rising time of Power Input is Tms(min)
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3.2 Back-Light Unit
Table 4. LED Dirver Electrical Specifications > [Ta=25+2 °C]
Values
Parameter Symbol - Unit Notes
Min. Typ. | Max.
BLUSupplyVoltage VDD / 12 / \
BLU Forward Current lvop / / / mA
Power Consumption PLeo - 324 | 356 W Note 1
BLU BRTC Level BLU ON 3.0 3.3 3.6 \Y
BLU OFF 0 0.5 V
Level High Level 1.9 - - \
PWMIN Low Level 0 - 0.8 \Y
Frequency Fowm 200 - 20K Hz
Duty Ratio Dowm 1 - 100 %
D Life Time TLED 30000 - - Hrs Note 2/3

1. PLED = VDD xlypp (Within LED converter transfer efficiency)

2. The life time of LED, 30,000HTrs, is determined as the time at which luminance of

the LED is 50% compared to that of initial value at the typical LED current on

condition of continuous operating at 25 + 2°C.

3. Only under the above operating conditions could the life time of LED be

guaranteed.
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3.4 INPUT TERMINAL PIN ASSIGNMENT
This LCD employs two interface connections, a 20 pin ZIF connector is used for the
LCD module electronics interface and a 5 pin ZIF connector is used for the internal
backlight system.

3.4.1 Pin

assignment for LCD module

Connector : MSB240420HEA or equivalent

< Table7. Pin Assignment for LCD Module Connector >

Pin No.|Symbol Description 1/0

1 VCC Power supply

2 VCC Power supply

3 GND Ground -
4 SEL VCC:8Bits; GND/NC:6Bits I
5 RINO- LVDS signal input I
6 RINO+ LVDS signal input I
7 GND Ground -
8 RIN1- LVDS signal input I
9 RIN1T+ LVDS signal input I
10 [GND Ground -
11 RIN2- LVDS signal input I
12 RIN2+ LVDS signal input I
13 [GND Ground -
14 CLKIN- LVDS clock input I
15 CLKIN+ LVDS clock input I
16 [GND Ground -
17 RIN3- LVDS signal input I
18 RIN3+ LVDS signal input I
19 |NC / -
20 [NC / -
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3.4.2 Pin assignment for LED Bar
Connector : MSB24038P5 (STM) or equivalent
< Table8. Pin assignment for LED Bar >
Pin No Symbol Description Remarks
1 NC /
2 PWM Luminance control
3 EN 3.3V-on / OV-off
4 GND Ground
5 VLED Power supply 12V
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3.5.2 DC Specification
< Table11. DC Specification >
||Parameter Symbol Min Typ. |Max. Unit |Conditions
[Differential input high threshold voltage [Revr 0.1 v ]
||Differential input low threshold voltage |Rxr -01 ) RO =12v
||Input voltage range (singled-end) Rxvin 0 VDD-1.2 V
Differential input common mode — 08 12 14 v
voltage
[oifferential input voltage |Vio| 02 |04 |os v
||Diﬁerential input leakage current RV iz -10 10 uA
i ; FCLK=80 MHz , V15D_RX=1.5V, Data
|‘D|g|tal Operating Current lvoo (TBD) mA patten=EE/H
Digital Stand-by Current IsTep 800 i, |RETESU ST STEYBRg Gk sl
functions are stopped.

GND/GND_VLDS

Single end signals

Differential signals
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3.5.3 AC Specification
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3.5.3 AC Specification
< Table12. AC Specification >
Parameter Symbol | Min Typ. Max. Unit Conditions
105 Max. 105MHz for single port LVDS with one
JClock Frequency Ryrow 20 MHz Eﬂi?&ggr\.ﬁf;ef:ﬁrdum port LVDS, L&R two port
85 LVDS, single port multi-drop LVDS panel.
05 Min. 8 5ns for single port LVDS with one SC5015
JClock Period Ryrcuc _— 50 L M 1180 o dud port LVDS, L&R two port
. LVDS, single port multidrop LVDS panel.
1 data bit time ul - 1/7 - Rxroik
IClock high time Tiven 4 ul
Clock low time TueL 3 ul
IPosit'ron 1 Tros1 0.25 0 0.25 ul
IPosition 2 Trosz2 0.75 - 1.25 ul
IF'osit'ron 3 Trosa 0.75 1 1.25 ul
IPosit'ron 4 Trosa 1.75 - 225 ul
IF‘ositlon 5 Tross 1.75 2 225 ul
IPosit'Lon 6 Tross 275 - 3.25 ul
IPosition 7 Tros? 275 3 3.25 ul
IPosit'ron 8 Tross 375 - 4.25 ul
IPosition 9 Trosa 375 4 4.25 ul
IF'osit'ron 10 Tros1o 475 - 5.25 ul
IPosit'ron 11 Tros11 4.75 5 5.25 ul
IPosition 12 Trosiz 575 - 6.25 ul
IPosition 13 Tros1a 5.75 6 6.25 ul
IPosition 14 Tros14 6.75 - 7.25 ul
Ilnput eye width Tevew 0.5 - - Ul
Ilnput eye border Tex - - 0.25 Ul
IF'LL wake-up time TenPLL 150 us
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3.6 Interface timing Parameter
< Table13. Timing Parameter >
Item Symbol min typ max UNIT
LCD Frame Rate - - 60 - Hz
Pixels Rate - 32.5 33.0 43.8 MHz
Horizontal total time tHP - 860 1056 tek
. Horizontal Active time | tHadr 800 ek
Horizontal
Horizontal Back Porch | tHBP - 30 88 e
. Horizontal Front Porch | tHFP - 30 40 e
Timing
Vertical total time tvp 628 640 680 ty
Vertical Vertical Active time tVadr 600 ty
Vertical Back Porch tVBP 18 20 40 ty
Vertical Front Porch tVFP 10 20 40 ty
Lane - 1 - Port
~ Hsync HBP : HAdr . HFP

Vsync

vBP

VAdr

VFP
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3.7 Power Sequence
Ta =25+2 °C]
90%—/— N—90% /r
)Y 1077/ N 10%
Power Supply VDD N
< PANR F
lﬁ 2 6 '8
Tcon Reset
Valid
Interface Signal ov video
(LVDS/MIPI1/eDP)
Ty
FF —| OFF
Power for LED © LED ON
< Table15. Sequence Table >
Value .
Parameter Units
Min. Typ. Max.
T 0.1 - 5 (ms)
T2 1 - 30 (ms)
T3 5 - 100 (ms)
T4 200 - - (ms)
T5 200 - - (ms)
T6 0 - 50 (ms)
T7 0 - 10 (ms)
T8 500 - - (ms)
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4.0 OPTICAL SPECIFICATIONS

4.1 Overview

The test of optical specifications shall be measured in a dark room (ambient luminance <
Tlux and temperature = 25+2°C) with the equipment of Luminance meter system (Gonio
meter system and TOPCON BM-5) and test unit shall be located at an approximate dista
nce 50cm from the LCD surface at a viewing angle of 6 and ® equal to 0°. We refer to 60
=0 (=063 ) as the 3 0’ clock direction (the “right” ), 0@=90 (= 812 ) as the 12 O" clock
direction ( “upward” ), 60=180 (= 89 ) as the 9 O" clock direction ( “left” ) and 6@=27
0(=06) as the 6 O' clock direction ( “bottom” ). While scanning 6 and/or @, the center
of the measuring spot on the Display surface shall stay fixed.

4.2 Optical Specifications . T3ble16. Optical Table>

Item Symbol Condition Min Typ. Max Unit Note
luminance Bp 0=0° 350 400 -- cd/m2 |Note 1
Brightness Uniformit *Bp 70 80 N % |Note 2
y
oL 70 80 --
Viewing Angle B Cr>10 70 80 _ deg |Note 3
Yr 55 65 --
U 65 75 --
Contrast Ratio Cr 6=0° 600 800 - Note 4
Response Time Tr+Tf FF=0 - 30 35 ms |Note 5
Rx 0.595 | 0.625 | 0.655
Ry 0.298 | 0.328 | 0.358
Gx 0.295 | 0.325 | 0.355 Note 6
Color Coordinate of Gy 0=0° 0.597 | 0.627 | 0.657
CIE1931 =0 -
Bx 0.087 | 0.117 | 0.147
By 0.045 | 0.075 | 0.105
Wx 0.273 | 0.303 | 0.333
Wy 0.279 | 0.329 | 0.379
NTSC Ratio NTSC CIE1931 50 55 -- % Note 7
Polarization Dirt?ction PdF 45° deg
of Front Polarizer
— — Note 8
Polarization Dlr.ectlon PdR 45° Deg
of Rear Polarizer
Gray inversion angle 6'CLOCK Note 9
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Notel:Luminance measurement

The test condition is at ILED=150mA and measured on the surface of LCD module at 25°C.

e The data are measured after LEDs are lighted on for more than 5 minutes and LCM displays are fully
white. The brightness is the center of the LCD. Measurement equipment CS2000 or similar equipments
(Field of view:1deg,Distance:50cm)

® Measuring surroundings: Dark room.

e Measuring temperature: Ta=25°C.

e Adjust operating voltage to get optimum contrast at the center of the display.

e Measured value at the center point of LCD panel must be after more than 5 minutes while backlight

turning on.
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directin o ',“ED-’/ o
[d-160) T -
g
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R, 6 0'clockdlrection L = Lens/Screen
I (@=270 Distance
- Loan .. (L=50cm)
? SRR g

Note2:Uniformity

e The test condition is at ILED=150mA and measured on the surface of LCD module at 25°C.
® Measurement equipment:CS2000 or similar equipments

e The luminance uniformity is calculated by using following formula:

e 2Bp = Bp (Min.) / Bp (Max.)x100 (%)

® Bp (Max.) = Maximum brightness in 9 measured spots

e Bp (Min.) = Minimum brightness in 9 measured spots.
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< D >
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Note 3:The definition of Viewing Angle
Refer to the graph below marked by 6 and ©.
Normal Line
¢=0°6=0°
12 o'clock
6 =90° y direction
< Gy = 90°

6 oclock Y

direction
b= 90°

0 =90°

Note4:ThedefinitionofContrastRatio (Test LCM using CS2000 or similar equipments):

Luminance When LCD is at “White” state
Contrast Ratio(CR)=

Luminance When LCD is at “Black” state

(Contrast Ratio is measured in optimum common electrode voltage)

Note5:DefinitionofResponse time.(Test LCD using DMS501 or similar equipments):

The output sign also photo detector are measured when the input sign also are changed from
“black © to “white” (Voltage falling time)and from “white” to “black” (Voltage rising time),
respectively . The response time is defined as the time interval between the 10% and 90% of

amplitudes . Refer to fi gures below.

Black White Black
% 100%
% 90% / R
=
=
0]
o
— 10%
5 /
. Tr Tf
Response time of gray to gray:

Measurement equipment: DMS501 or similar equipments.

Test method: we define 8 grays LO-L7,the grays of LO-L7 were defined as:0,36,73, 109, 146, 182, 219, 25
5. Theoutputsignalsofphotodetectoraremeasuredwhentheinputsignalsarechanged from “Lx" to “Ly”

, % y= [0, 7]. The response time is defined as the time interval between the 10% and 90% of amplitudes.
The result of the test can be noted as below:
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Note 6: Color Coordinates of CIE 1931

The test condition is at ILED=120mA and measured on the surface of LCD module at 25°C.
Measurement equipment:CS2000 or similar equipments

The Color Coordinate (CIE 1931) is the measurement of the center of the display shown in below figure.
Note 7: Definition of Color of CIE Coordinate and NTSC Ratio.

q_ Area of RGE triangle

= : % 100%
area of MT3C triangle

CIE 1931
0.9

—— NTSC Standard
0.8 |2

— ET12150M-N14
0.7 |-

0.6

0.4 |
03 | " i, :
0.z —_ o —r e ‘

0.} T s S '

0.0

0.0 01 02 03 04 0.5 06 0.7 08
W

Note 8: Polarization Direction Definition

e Viewing direction is normal user viewing direction which is vertical to the display surface

e The polarizer which is closer to viewer is defined as Front Polarizer

e The polarizer which is on the rear side of viewer is defined as Rear Polarizer

e The X axis is defined as parallel line to top & bottom sidelines of the Active Area

e PdF which is marked in blue arrow is polarization degree of Front polarizer

e PdB which is marked in red arrow is polarization degree of Back polarizer

o'l(;h?. pE[).Iarization degree parameter must be indicated in range of 0deg to 180deg according to abov
e definition

Top sideline of Active Area

% \PdF X axis

57

2

Bottom sideline
of Active Area
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Note 9: Definition of gray inversion angle

e Refer to the graph of note 9.

e Using luminance test method.

e Test pattern : 128 gray

o If the viewing direction is 12 o' clock ,then test the luminance while 6=-60°,6=-50°, 6=-40°, 6=-30°,
0=-20°, 6=-10° 6=0° 6=10°, 6=20°, 6=30°, 6=40°, 6=-50°, 6=60°. The luminance test as figure below:

U0

150
U

100

[0
(@]

4
-

0 50

100
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5.0 RELIABLITY TEST

The Reliability test items and its conditions are shown in below.

<Table 17. Reliability Test Parameters >

No Test Items Conditions

1 High temperature storage test 80°C, 240hr

2 Low temperature storage test -30°C, 240hr

3 H'ghtemﬁggaetﬁ‘art?o% g humidity | 60:c, 90%RH, 240hr

4 Low temperature operation test -20°C, 240hr

5 High temperature operation test 70°C, 240hr

6 Thermal Shock Test -30°C~70°C, 1hr/cycle, 100cycle

7 ALT -10°C~65°C, 0%~93%, 24hr/cycle, 1
0 cycle

8 ESD 150pF, 330Q, *6kV(Contact), +8kV
(Air)

9 Packing VIB 147G, 1-200hz, X, Y, +Z, 30min/Axis

Remark : Vertical line appear when the temperature is below 10°C
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6.0 PACKING INFORMATION(F= 52 :

LCM )

Packing procedure:

&, RBRETFEREHL,
SRR R TN FERTRER

2 pcs LCM/2pcs
Spacer/Tray

B LCM ™ mI AN FE 27 &

RIIEIRNER, APER HEZS

20 pcs LCM/11 Tray/Bag

G102 matiBE N, BINTHE— St R FEMAEN, L

T AUE EPEALER

2 pcs EPE Cushion/Box
20pcs FOB/Box

10+12

EPE Cushion

(U ENEIREE

Shielding Bag
Spacer
Step | Step 2 Step 3
CETIEY M ST EANEE FWEAEE, SREMEBING, i =y A
E;%Eﬁ% R | Ewiwm, maes . whe g&%ﬁﬁiﬁggﬁgég jJ;:FWHF

HMEGEE D3 ERI{RIR AR

16pcs Box/Pallet, 3 2 0 pcs LCM/Pallet

Step 4

-
,

b
-
<

Step 5

Step 6

6.1 Packing Note(Fmfs&: LCM)
Box Dimension: 607mm(W) x 507mm(D) x 240mm(H)

Package Quantity in one

Box: 20pcs
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7.0 Handling & Cautions
7.1 Mounting Method

® The panel of the LCD consists of two thin glasses with polarizers which easilyget damaged. So
extreme care should be taken when handling the LCD.

® [Excessive stress or pressure on the glass of the LCD should be avoided. Care must be taken to
insure that no torsional or compressive forces are applied to the LCD unit when it is mounted

® If the customer’ s set presses the main parts of the LCD, the LCD may show the abnormal display.
But this phenomenon does not mean the malfunction of the LCD and should be pressed by the way
of mutual agreement

® To determine the optimum mounting angle, refer to the viewing angle range inthe specification
for each model.

® Mount a LCD module with the specified mounting parts.
7.2 Caution of LCD Handling and Cleaning

® Since the LCD is made of glass, do not apply strong mechanical impact or static load onto it
Handling with care since shock, vibration, and careless handling may seriously affect the
product. If it falls from a high place or receives a strong shock, the glass may be broken.

® The polarizers on the surface of panel are made from organic substances. Be very

® careful for chemicals not to touch the polarizers or it leads the polarizers to be
deteriorated

[ If the use of a chemical is unavoidable, use soft cloth with solvent (recommendedbelow) to
clean the LCD ‘s surface with wipe lightly.

® -TPA(Isopropyl Alcohol), Ethyl Alcohol, Trichlorotriflorothane

® Do not wipe the LCD’ s surface with dry or hard materials that will damage the polarizers and
others. Do not use the following solvent

® Water, Ketone, Aromatics

® [t is recommended that the LCD be handled with soft gloves during assembly, etc. The polarizers
on the LCD’ s surface are vulnerable to scratch and thus to be damaged by sharp particles

® Do not drop water or any chemicals onto the LCD’ s surface.

® A protective film is supplied on the LCD and should be left in place until the LCD is required
for operation.
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7.3 Caution Against Static Charge

® The LCD modules use C-MOS LSI drivers, so customers are recommended that any unused input
terminal would be connected to Vdd or Vss, do not input any signalsbefore

® power is turn on, and ground you body, work/assembly area, assembly equipments to protect
against static electricity.

® Remove the protective film slowly, keeping the removing direction approximate
® 30-degree not vertical from panel surface, If possible, under ESD control device like

® ion blower, and the humidity of working room should be kept over 50%RH to reduce the risk of
static charge

® Avoid the use work clothing made of synthetic fibers. We recommend cotton clothingor other
conductivity—treated fibers

® In handling the LCD, wear non—charged material gloves. And the conductingwrist to the earth and
the conducting shoes to the earth are necessary.

7.4 Caution For operation

® It is indispensable to drive the LCD within the specified voltage limit since the higher
Voltage than the limit causes the shorter LCD’s life. An electro—chemical reaction due to DC
causes undesirable deterioration of the LCD so that the use of DC drive should avoid

® Do not connect or disconnect the LCD to or from the system when power is on.
® Never use the LCD under abnormal conditions of high temperature and high humidity
® Vhen expose to drastic fluctuation of temperature (hot to cold or cold to hot) ,the

® LCD may be affected; Specifically, drastic temperature fluctuation from cold to hot , produces
dew on the LCD’ s surface which may affect the operation of the polarizer and the LCD.

® Response time will be extremely delayed at lower temperature than the operating temperature
range and on the other hand at higher temperature LCD may turn black at temperature above its
operational range. However those phenomena do not mean malfunction or out of order with the
LCD. The LCD will revert to normal operation once the temperature returns to the recommended
temperature range for normal operation.

® Do not display the fixed pattern for a long time because it may develop image sticking due to
the LCD structure. If the screen is displayed with fixed pattern, use a screen saver.
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7.5 Packaging
® Modules use LCD element, and must be treated as such.
® -Avoid intense shock and falls from a height.
® To prevent modules from degradation, do not operate or store them exposed directl to sunshine

or high temperature/humidity for long periods

7.6 Storage

® A slight dew depositing on terminals is a cause for electro—chemical reaction resulting in
terminal open circuit. Relative humidity of the environment should therefore bekept below

60%RH.

® Original protective film should be used on LCD’ s surface (polarizer). Adhesive type protective
film should be avoided, because it may change color and/or propertiesof the polarizers

® Do not store the LCD near organic solvents or corrosive gasses.

® Keep the LCD safe from vibration, shock and pressure.

® Black or white air-bubbles may be produced if the LCD is stored for long time in the lower

temperature or mechanical shocks are applied onto the LCD.

® In the case of storing for a long period of time for the purpose or replacement use, the
following ways are recommended.

® Store in a polyethylene bag with sealed so as not to enter fresh air outside in it

® Store in a dark place where neither exposure to direct sunlight nor light is

® Keep temperature in the specified storage temperature range.

® Store with no touch on polarizer surface by the anything else. If possible, store the LCD in

the packaging situation LCD when it was delivered

7.7 Safety

® For the crash damaged or unnecessary LCD, it is recommended to wash off liquidcrystal by either

of solvents such as acetone and ethanol an should be burned up later

[ In the case the LCD is broken, watch out whether liquid crystal leaks out or not

Ifyour hands

touch the liquid crystal, wash your hands cleanly with water an soap assoon as possible

® If you should swallow the liquid crystal, first, wash your mouth thoroughly withwater, then
drink a lot of water and induce vomiting, and then, consult a physician. in your eyes, flush

your eyes with running water forat least fifteen minutes
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