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1.Module Classification Information

F 121
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Brand: WINSTAR DISPLAY CORPORATION

Display Type: H—Character Type, G Graphic Type =TFT Type

Display Size: 10.2” TFT

Model serials no.

Backlight Type: F—=CCFL, White T—LED, White
S—LED, High Light White

©® e 0 0

©

LCD Polarize |—Transmissive, W. T, 6:00
Type/ Temperature| —Transmissive, W.T,12:00
range/ Gray Scale
Inversion Direction

@ A:TFTLCD G : TFT+FR
B : TFT+FR+CONTROL BOARD H: TFT+D/V  BOARD
C : TFT+FR+A/D BOARD | : TFT+FR+D/V BOARD
D : TFT+FR+A/D BOARD+CONTROL BOARD J: TFT+POWER BD
E : TFT+FR+POWER BOARD
F: TFT+CONTROL BOARD

Solution:
A: 128160 B:320234 (C:320240:480234 E:480272 F:640480 G: 800480

9 H:1024600 1:320480  J:240320 K:800600 L:240400 MR4168

10 D: Digital L : LVDS

Interface: N: without control board A 8Bit B : 16Bit
11 TS: N : Without TS  T: resistive touch panel Ccapacitive touch panel
12 Version
13 Special Code #:Fit in with ROHS directive regulago
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2. GENERAL DESCRIPTION

2.1 OVERVIEW

The WF121ATIAMLO# model is a 12.1” TFT-LCD moduletiva white LED Backlight Unit and a
20-pin 1ch-LVDS interface. This module supports4@2768 XGA mode and displays 262k/16.2M
colors. The converter for the Backlight Unit is Ibin.

2.2 FEATURES

- Wide viewing angle
- High contrast ratio
- Fast response time

- XGA (1024 x 768 pixels) resolution

- Wide operating temperature
- DE (Data Enable) mode

- LVDS (Low Voltage Differential Signaling) interéa

- RoHS Compliance
- Lamp Replaceable
- Sunlight Readable

2.3 APPLICATION

- TFT LCD Monitor

- Industrial Application
- Amusement

- Vehicle

2.4 GENERAL SPECIFICATIONS

ltem Specification Unit Note
Diagonal Size 12.1 inch
Active Area 245.76(H) x 184.32(V) mm (1)
Bezel Opening Area 249.0 x 187.5 mn
Driver Element &l TFT active matrix - -
Pixel Number 1024 x R.G.B. x 768 pixe -
Pixel Pitch 0.240(H) x 0.240(V) mm -
Pixel Arrangement RGB vertical stripe - -
Display Colors 262k/16.2M color -
Transmissive Mode Normally white - -
Surface Treatment Hard coating (3H), Glare - -
View Direction 12 o’clock
Gray Scale Inversion Direction| 6 o’clock
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2.5 MECHANICAL SPECIFICATIONS

Item Min. Typ. Max. Unit Note
Horizontal 260.2 260.5 260.8 mm
Module (H) (1)
Size Vertical (V) 239.7 204 204.3 mm
Depth (D) 8.0 8.5 9.0 mm
Weight 430 460 g -
I/F connector mounting | The mounting inclination of the connector
position makes the screen center within £0.5mm as - (2)
the horizontal.

Note (1) Please refer to the attached drawingsifme information of front and back outline dimemsio
(2) Connector mounting position

3. ABSOLUTE MAXIMUM RATINGS

3.1 ABSOLUTE RATINGS OF ENVIRONMENT

Value .
ltem Symbol Nin Ve Unit Note
Operating Ambient TOP .30 +80 oC
Temperature
Storage Temperature TST -40 +85 oC
3.2 ELECTRICAL ABSOLUTE RATINGS
3.2.1 TFT LCD MODULE
Value :
ltem Symbol Vin T Max. Unit Note
Power Supply Vvee | -0.3 5.25 Vv (1)
Voltage
Logic Input VIN | -03 |Vcc+0.25| Vv 1)
Voltage
3.2.2 BACKLIGHT UNIT
Value :
Item Symbol Nin. Max. Unit Note
Converter Voltagel Vi 10.8 13.2 V 1), (2
Converter Current] i - 1.0 A 1), (2

Note (1) Permanent damage to the device may otowximum values are exceeded. Function
operation should be restricted to the conditiorscdbed under Normal Operating Conditions.
Note (2) Specified values are for lamp (Refer @18r further information).
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4. ELECTRICAL CHARACTERISTICS

4.1 TFT LCD MODULE

Ta=25+2°C
Value Unit
Parameter Symbol Min. | Typ. | Max. Note
3.0 | 33 3.6 Vv at Vcc=3.3V
Power Supply Voltage | Ve 52515 575 55 Y, at Vcc=5.0V
Ripple Voltage VRP - - 100 mV -
Rush Current IRUSH - - 1.5 A (2)
White - 800 | 910 mA (3)a, at Vcc=3.3V
Power Supply ] 500 | 590 mA (3)a, at Vcc=5.0V
Current Black - 1.1 1.2 A (3)b, at Vcc=3.3V
710 | 782 mA (3)b, at Vcc=5.0V
LVDS differential input Vid 100! - +100 mv i
voltage
LVDS common input Vic i 12 i v i
voltage

Note (1) The module is recommended to operate mihpecification ranges listed above for normal

function.

Note (2) Measurement Conditions:

+3.3V

Q1 28K1475
Q
R1
47K
{High to Low)
(Control Signal) az
R2 ‘ E
Sw 25K1470
» +— NN
1K
+12W
Q v 47K -

C1

[ TuF

0.01uF
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Note (3) The specified power supply current is uride conditions at Vcc = 3.3V, Ta = 25 £ 2 °C=fv

Vccrising timeis470us

+3.3Y

0A%es

GHD

—

I
[ D.8Wee

470ps

60Hz, whereas a power dissipation check patterovwbi displayed.

a. White Pattern

b. Black Pattern

Active Area Act Area
4.2 BACKLIGHT UNIT
Ta=25+2°C
Value .
Parameter Symbol Min Typ. Mo Unit Note
LED Voltage 24.5 28 VDC (Duty 100%)
LED Current 10 320 mADC (Duty 100%)

Note (1) LED current is measured by utilizing athfgequency current meter as shown below:

Note (2) PO =10 x VO

Power Supply

Input Power
Pi

Output Power
FPo

GND

Converter

l Yo, lo

F8H 21 H
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5. BLOCK DIAGRAM

5.1 TFT LCD MODULE

REER— 5 . LVDS INPUT | @
= ]
SELGS —> 0 5 TIMING CONTROLLER * Z TFT LCD PANEL
e O3 — {1024x R.G.B.xT&8)
RXCiH-l—»| B8 3 5
_'n = — =
L m
REZ[#/-) —® in =2 8 i)
m= = =
2Rs i i
[
359 1 DATA DRIVER IC
TEao
Ted
vee | M& DC/DC CONVERTER & i
IE " REFERENCE VOLTAGE
T —
u CONVERTER COMHNECTOR Converter .| LED BACKLIGHT
“ 7| Connector, 31208-01001, 1.0mm, WTE, 10pin, Aces) | | * UNIT
5.2 BACKLIGHT UNIT
LED drive out
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6. INPUT TERMINAL PIN ASSIGNMENT

6.1 TFT LCD MODULE

Pin | Name Description Remark
1 RX3+ Differ.e.ntial Data Input, CH3
( Positive )
5 RX3- Diﬁereptial Data Input, CH3
(Negative )
3 | NC NC
LVDS 6/8 bit select function control{ Note (4 )
4 SEL68 Low or NC—+ 6 bit Input Mode
High —8bit Input Mode
5 | GND Ground
6 | RXC+ Differential Clock Input ( Positive ) LVDEevel Clock
7 RXC- Differential Clock Input ( Negative )
8 | GND Ground
9 RX2+ Differ_e_ntial Data Input , CH2
( Positive )
10 | rRX2- Differer!tial Data Input , CH2
( Negative )
11 | GND Ground
12 | rRx1+ Differ.e.ntial Data Input , CH1
( Positive )
13 | RX1- Differer!tial Data Input, CH1
( Negative )
14 | GND Ground
15 | RX0+ Differ_e_ntial Data Input, CHO
( Positive )
16 | RXO- Differe_ntial Data Input, CHO
(Negative )
Horizontal Reverse Scan Control, | Note (4)
17 | reLR Low or NC—Normal Mode.
High @& Horizontal Reverse Scan
Vertical Reverse Scan Control, Note (4)
18 | reUD Low or NC—Normal Mode,
High —Vertical Reverse Scan
19 | vCC Power supply
20 | VCC Power supply

Note (1) Connector Part No.:. STARCONN 076B20-0048B4or JAE FI-SEB20P-HFE or equivalent.
Note (2) “Low” stands for OV. “High” stands for 3/3"NC” stands for “No Connected”.
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6.2 BACKLIGHT UNIT(Converter connector pin)

Pin Symbol Description Remark
1 Vi Converter input voltage 12V
2 Vi Converter input voltage 12v
3 Vi Converter input voltage 12v
4 Vi Converter input voltage 12v
5 VGND Converter ground Ground
6 VGND Converter ground Ground
7 VGND Converter ground Ground
8 VGND Converter ground Ground
9 EN Enable pin 3.3V
10 ADJ Backlight Adjust PWM Dimming

Note (1) Connector Part No.: 91208-01001(ACES)quivealent

6.3 COLOR DATA INPUT ASSIGNMENT

The brightness of each primary color (red, greehldne) is based on the 6-bit gray scale data ifgyut
the color. The higher the binary input, the brighkes color. The table below provides the assigriroén
color versus data input.

Data Signal

Color Red areen Blus
RS|RE|RI|R2Z|R1|RD | G5 G4 | G3|G2 |G |G0|BE|B4 |B3[B2 61| B0
Black po|(o|lo|jofo|jo|jofO0o)j]D0|O0|O|O|lO]|O|O(0O]|D]O
Fed 1 1 1 1 1 1 gljofojo(ojo)jofa|o)jofjo]ao
Green olojo|o|o]0O]|1 1 i 1 1 i|lo|o|of{0|D]|0O
Baszic |Blue oglofjojofojo|ofo)jo(d|o)0lf 1 1 1 1 1
Colors |Cyan olojo|o|o]0O]|1 1 i 1 1 1 i 1 1 1 i 1
Magenta 1 1 1 1 1 1 gjlofo)po (ool 1 1 1 1 1
Vellow 1 1 1 1 1 1 1 1 1 1 1 1110|0000 0O
White 1 1 1 1 i 1 1 1 1 1 1 1 1 1 1 1 1 1
Red{D)Dark p|o|lo|jo|o|jo|OofO)jD|O0|O|O|lO]|O|O(0DO|D]O0
Red(1) Dlofo|jo|0O]1 g|jofojo|(o|jo)jofo|o)|jOof{D]O0O
Gray |Red(2) olojo|o|1 oc|ofo|jo|lo|o|jo(oQ)o|0Of(0|D]|O
Scale : : . : : : . : : : - : : : : . : : :
Of : : . : : : . : : : - : : : : . : : :
Red Fed(g1) 1 1 1 1 0ol1 gljofojo(ojo)jofa|o)jofjo]ao
Red(62) 1 1 1 1 1 c|of(ojo(od|{o0|jof0)jo|O0f(0O|D]|OC
FRed(63) 1 1 1 1 1 1 gljofojojojojofo|o)jofogao
Green0)Dark |0 (O (OO Q|2 )OO (OO0 |Q2(OD)jOlQ|O)|O(O]|D]OC
Green(1) g|(o|lojofojo|jofo)jo|o|{o0)|1|0)]jOo|jOof(D0|D]|O
Gray |Gresn(2) g|(ojojofojojofo)joydf{r)jojojo)jofo|lofd
Scale : : . : : : . : : : - : : : : . : : :
Of : : X : : : X : X : - : X : : X X : :
Green |GresniG1] olojojofo]ol 1 1 110102 |D)0O|D]O0O
Gresni62) olojo|o|o]0O]|1 1 i 1 i(o|lo0|o (oo (0O|0
Green(Gd) Jglojojoflo]ol 1 1 1 1 11 ojojofojo]d
Blue{0¥Dark g|(o|jojofojojof{o)jo|od|{o0o|jo|0jo|of(0o|0|0
Blue{1) go|o|lo|jo|o|jo|OofOo)j]Oo |0 |O)jOof(D]O OO0
Gray |Blue{2) o|(o|jo|jo|(ojo|jofojofojo|jofo)lO|(O]0O]1 0
Scale : : . : : : . : : : - : : : : . : : :
Of : : . : : : . - : : : :
Blue |Blue{g1) olojojo|o0jo|Oof(O)jO(Q|O)]0O]|*" 1 1 R
Blue({62) olojlo|jo|oj|jo|OoflO]jO|Q|O)0O]|1 1 1 1 1 0
Blue{63) glojojojojojofojo|lajo)olf 1 1 1 1 1

Note (1) O0: Low Level Voltage, 1: High Level Voltag
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7. INTERFACE TIMING

7.1 INPUT SIGNAL TIMING SPECIFICATIONS
The input signal timing specifications are showhasfollowing table and timing diagram

Signal Item Symbol| Min. Typ. | Max. | Unit Note
DCLK Frequency| Fc 575 | 64.9| 74.4 | MHz
Period Tc 13.4 154 17.3 ns
Frame Fr 56 | 60| 75| Hz
. . . Rate
\T’g&ca’ Active DIsplay | Toa] Tv | 774 | 806| 848| Th Tv=Tvd+Tvb
Display Tvd 768 768 768 Th
Blank Tvb | Tvivd| 38 Tv-Tvd | Th
Horizontal Active Displa Tgtal Th 1240 | 1344 | 1464 Tc | Th=Thd+Thb
Term Display Thd 1024 | 1024 | 1024 | Tc
Blank Thb | ThThd| 320 | ThThd| Tc

Note : (1) Because this module is operated by DE only mbidgnc and Vsync input signals should be
set to low logic level or ground. Otherwise, thiedule would operate abnormally.

INPUT SIGNAL TIMING DIAGRAM

] AA
|

) S
. XY

DE

E

pml |00 S o o

DE - T l".. "

DATA { Valid display data (640 clocks)
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7.2 POWER ON/OFF SEQUENCE

To prevent a latch-up or DC operation of LCD modtihe power on/off sequence should follow the
conditions shown in the following diagram.

Power Supply 18Ves £ M 00 Veo
Ve / \ .
0.1Vee = » 0. 1eo —
o
0.5ms=T1210ms
0=T2%50ms — T —™ T3 f—
0=T2550ms
S00msST4
4= T2ll— . Is T4 »
s 7
- YVaLID
Signals p
0w lIIIIr ||l"‘r
Power On FPower Off

Backlight (Recommended)
200ms=Ts

200ms=Ts

Power ON/OFF Sequence

Note (1) Please avoid floating state of interfagaal at invalid period.

Note (2) When the interface signal is invalid, beesto pull down the power supply of LCD Vccto 0V
Note (3) The Backlight inverter power must be turoe after the power supply for the logic and the

interface signal is valid. The Backlight invertevwer must be turned off before the power
supply for the logic and the interface signal isailid.

% 13 H
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7.3 The Input Data Format
SELGE = "Low” or "NC" for 6 bits LVDS Input

AxCLKEN

X /

AxiMA

WG

) M RS W R W RI W R2 M ORI X A X

Rxlnz

X BT 0 6 X0 X8 O X X

RxlnG

X DE X Vs X Hs X B85 X B X B X B2 X

SELEE = “High" for B bits LVDS Input

RxCLKIN : ¢,
RxIN1 P EED A D ED 4D 4D EID 4D
P €D D €D €D D D €D ¢
FxING W DE VS ) H8 X B5 > B4 % 83 » 82 X
e RSV BT X B8 X G X G XXX

Note (1) R/G/B data 7: MSB, R/G/B data 0: LSB
Note (2) Please follow PSWG

Signal Name | Description Remark

R7 Red Data 7 (MSB)

R6 Red Data 6

iy Red Data 4 Red-pixel Data N
R3 Red Data 3 Estzlh red pixel’'s brightness data consists of tBdsi¢ pixel
R2 Red Data 2

R1 Red Data 1

RO Red Data O(LSB)

G7 Green Data 7 (MSB)

G6 Green Data 6

gi green ga:az Green-pixel Data

G3 6:222 D:t: 3 E:tc;h Green pixel's brightness data consists oktBdst pixel
G2 Green Data 2

Gl Green Data 1

GO Green Data 0(LSB)

B7 Blue Data 7 (MSB)

B6 Blue Data 6

B5 Blue Data 5 .

B4 Blue Data 4 Blue-pixel D.ata, . . o
B3 Blue Data 3 E:tc;h Blue pixel’s brightness data consists of tigelsi pixel
B2 Blue Data 2

Bl Blue Data 1

BO Blue Data O(LSB)

RXCLKIN+ | LVDS Clock input

RXCLKIN-

DE Display enable

CS Vertical sync

HS Horizontal Sync

Note (3) Output signals from any system shall ve do Hi-Z state when VCC is off

F 1 HE H21H




7.4 Scanning Direction
The following figures show the image see from tloaf view. The arrow indicates the direction ofrsca

> |FH || < ]

\
N

Fig. 1 Fig. 2

h 4
/N

- =
- .

Fig. 3 Fig. 4

Fig. 1 Normal scan ( pin 17, reLR = Low or NC, i, reUD = Low or NC))
Fig. 2 Reverse scan ( pin 17, reLR = High, pinr#8/D = Low or NC))

Fig. 3 Reverse scan ( pin 17, reLR = Low or NC,8nreUD = High )

Fig. 4 Reverse scan ( pin 17, reLR = High, pinr#8D = High )

8. OPTICAL CHARACTERISTICS

8.1 TEST CONDITIONS

ltem Symbol Value Unit
Ambient Temperature Ta 25+2 C
Ambient Humidity Ha 5010 %RH
Supply Voltage VCC 3.3 \%
Input Signal According to typical value in "3. ECERICAL CHARACTERISTICS"
Inverter Current d 8.0+0.5 mA
Inverter Driving Fo 6145 KHz
Frequency
Inverter Sumida H05-5052

FH 15 H H21H



8.2 OPTICAL SPECIFICATIONS
The relative measurement methods of optical chariatts are shown in 7.2. The following items
should be measured under the test conditions thescim 7.1 and stable environment shown in Note (5)

Item Symbol | Condition Min. Typ. Max} Unit Note
Red Rx 0.595 -
Ry 0.339 -
Green Gx 0.317 -
Color Gy Typ - 0.531 | Typ+ - (1), (5)
Chromaticity Blue Bx 0x=0°, 0.03 0.152 0.03 - '
By oY =0° 0.123 -
. Wx CS-1000 0.308 -
White 0.318 :
Center Luminance of Lc 380 500
White - - | (4.0
Contrast Ratio e 500 700 - - (2), (5
, TR 0x=0°, - 6 11 ms
Response Time TF oY =0° - 17 5> s (3)
. -, 0x=0°, - 1.25 14
White Variation SW Y =0° - (5), (6)
Horizontal |—2* 70 80 -
Viewing OX- 70 80 -
Angle Vertical |_0Y* CRe10 70 80 —| Deg | .0
0Y- 70 80 -
Contrast Ratio in daylight| Sun lamp 40 60 - - (7)

Note (1) Definition of Viewing Anglet, 0y):

Mormal

Bx =ay=0°

By+ = 90°

Note (2) Definition of Contrast Ratio (CR):
The contrast ratio can be calculated by the foltmnexpression.
Contrast Ratio (CR) = L63/ L0 L63: Luminanaf gray level 63
L O: Luminance of gray level O CR=CR (5)
CR (X) is corresponding to the Contrast Ratio ef ploint X at Figure in Note (6).
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Note (3) Definition of Response Time (TR, TF) andasurement method:

Gray Level 63

100%

Gray Level 63

— -
0% 3 y
\l" ,'l
i ."ll
Cptical Rx /
Respanse \ f
5 I
b1 i
“\\ Grav Level 0 /
10% : /_
0% _
>
<~ <> Time
T T:
el ey S
T | T _ Fal
66.67 ms 66.67 ms

Note (4) Definition of Luminance of White (LC):
Measure the luminance of gray level 63 at centertpo

LC =L (5)

L (x) is corresponding to the luminance of the p&irat Figure in Note (6).

Note (5) Measurement Setup:

The LCD module should be stabilized at given terapge for 20 minutes to avoid abrupt
temperature change during measuring. In orderatuilste the luminance, the measurement

should be executed after lighting Backlight for@hutes in a windless room.

LC

.

D Module

LCD Panel

LUSB2000

Center of the Screen

500 mm

CS-1000T

-
<

Light Shield Room

(Ambient Luminance < 2 lux)

% 1T H
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Note (6) Definition of White VariationsiV):
Measure the luminance of gray level 63 at 5 points

Maximum [L (1), L (2}, L{3), L (4), L{5]]

AW =
Minimurm [L (1), L {2), L {3), L{4), L {5]]
Horizontal Line
o D :i
D4 D2 304 i
¥ —
L I R O St B €)
- I ! |
E W wr2---eeeeee- :r -------- 1® -------- i ------ ij - Test Point
E ! i ! ¥=1twob
- 17 SN IR ) R 4€: ---------
v ] ! | |
Active Area

Note (7) Contrast Ratio in daylight:

Measuring method:

Sun lamp:10000 Lux

Contrast Ratio in daylight=Luminance of white servdeuminance of black screen

Photodetector

Normal axis
j/

Optical diffusion treatment

Light source

Product

FH18H I 21 H



9.Reliability Test

Content of Reliability Test (Wide temperature, -30c~80°C)

Environmental Test

Test Item Content of Test Test Condition Note
High Temperature storage |Endurance test applying the high storage temperdtrra lon{85C 2
time. 200hrs
Low Temperature Endurance test applying the high storage temperdtura lond-40C 1,2
storage time. 200hrs
High Temperature Endurance test applying the electric stress (Volt&g€urrent)80C —_—
Operation and the thermal stress to the element for a lang.ti 200hrs
Low Temperature Endurance test applying the electric stress urmertémperatur|-30°C 1
Operation for a long time. 200hrs
High Temperature/ The module should be allowed to stand a€680%RH max 60C,90%RH 1,2
Humidity Operation For 96hrs under no-load condition excluding theagiaeér, 96hrs
Then taking it out and drying it at normal temparat
Thermal shock resistance The sample should be edlatand the following 10 cycles of |-30°C/80C —_—
operation 10 cycles
-3@ 25C 80C
- ___ in
1 cycle
Vibration test Endurance test@ping the vibration during transportation gTotal fixed amplitude (3

using.

15mm

Vibration
10~55Hz
One cycle 60 seconds t

Frequency

directions of X,Y,Z fof

Each 15 minutes

Static electricity test

Endurance test applyingedleetric stress to the terminal.

VS=800V,RS=1.5K)
CS=100pF
1time

Notel: No dew condensation to be observed.
Note2: Thefunction test shall be conducted after 4 hours storage at the normal
Temperature and humidity after remove from thetest chamber.

Note3: Vibration test will be conducted to the product itself without putting it in a container.

%19 H




10. Contour Drawing

204.00; @5 (TFT_Outline)

260.50j 0.5 (TFT_Outline)

6.50 249.00; 0.15 Bezel openning 8.40; 0.5
v N 8.12 245.76(TFT_AA) 4.50; 0.2
o 3
I User Holes
AN
6
=
<
@
o A
c
£ 1024 RGB X 768
<
S | ~
S | 6
S ! S
o0 =5 _— g
=1 | g
? 3
& 0.24
i [
©
<
N
NI
il
‘ ‘ 7.3 RET

The non-specified tolerance of dimension-is

0.3mm.

F20H 3 21 H




54.39

CON1 CON2

PINNO.| SYMBOL PINNO.| SYMBOL
1 | RX3+ 1 | Vi
89.5 65.1 2 | RX3- 2 |vi
‘ — 3 | NC 3 | Vi
I j 4 | SEL68 4 | vi
= s 5 | GND 5 | VGND
g o 6 | RXC+ 6 | VGND
o 0 7 | RXC- 7 | VGND
CON2 CON1 8 | GND 8 | VGND
i = Jﬁnfﬁﬁﬁ 9 RX2+ 9 EN
10 | RX2- 10 | ADJ
11 | GND
12 | RX1+
?jé%%fggr(’l'”(’l FI-SEB20P-HFE(JAE) 3 TRXL.
v or EQUIVALENT
Lighting-On 14 | GND
LED 15 | RX0+
16 | RXO-
17 | reLR
18 | reUD
19 | vCcC
' 20 | VCC
The non-specified tolerance of dimensiontis  0.3mm.
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