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1. GENERAL DESCRIPTION
1.1 OVERVIEW

The G121S1-L02 model is a 12.10TFT-LCD module with a white LED Backlight Unit and a 20-pin

1ch-LVDS interface. This module supports 800 x 600 SVGA MVA mode and displays 262K/ 16.2M colors.

The converter for the LED Backlight Unit is built in.

1.2 FEATURES

- Wide viewing angle

- High contrast ratio
- SVGA (800 x 600 pixels) resolution

- Wide operating temperature
- DE (Data Enable) mode

- LVDS (Low Voltage Differential Signaling) interface

- RoHS Compliance

- Light Bar Replaceable

1.3 APPLICATION
- TFT LCD Monitor

- Industrial Application

- Amusement

1.4 GENERAL SPECIFICATIONS

Item Specification Unit Note

Diagonal Size 12.1 inch

Active Area 246.00(H) x 184.50(V) mm Q)
Bezel Opening Area 249.00(H) x 187.50(V) mm

Driver Element a-si TFT active matrix - -
Pixel Number 800 x R.G.B. x 600 pixel -
Pixel Pitch 0.3075(H) x 0.3075(V) mm -
Pixel Arrangement RGB vertical stripe - -
Display Colors 262K/ 16.2M color -

Transmissive Mode

Normally black

Surface Treatment

Hard coating (3H), Anti-glare (Haze 25%)
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1.5 MECHANICAL SPECIFICATIONS
Item Min. Typ. Max. Unit Note
Horizontal (H) 260.0 260.5 261.0 mm
Module Size |Vertical (V) 203.5 204.0 204.5 mm Q)
Depth (D) 7.9 8.4 8.9 mm
Weight - - 440 g -
I/F connector mounting The mounting inclination of the connector makes i @
position the screen center within —0.5mm as the horizontal.

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

(2) Connector mounting position

_
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2. ABSOLUTE MAXIMUM RATINGS
2.1 ABSOLUTE RATINGS OF ENVIRONMENT
Value ;
Item Symbol Min, Max. Unit Note
Operating Ambient Temperature Top -30 +85 °C
Storage Temperature Tst -30 +85 °C
Test Item Test Condition Note
High Temperature Storage Test 85°C, 240 hours
Low Temperature Storage Test -30°C, 240 hours
Thermal Shock Storage Test -30°C, 0.5hour 85 , 0.5hour; 1hour/cycle,100cycles
High Temperature Operation Test  |85°C, 240 hours 1)(2)
Low Temperature Operation Test -30°C, 240 hours
High Tgmperature & High Humidity 60°C, 90%RH. 240hours
Operation Test
Shock (Non-Operating) 200G, 2ms, half sine wave, 1 time for— X, =Y, — Z. 3)
Vibration (Non-Operating) 1.5G, 10 ~ 300 Hz, 10min/cycle, 3 cycles each X, Y, Z 3)

Note (1) There should be no condensation on the surface of panel during test.

Note (2) Temperature of panel display surface area should be 90 °C Max.

Note (3) At testing Vibration and Shock, the fixture in holding the module has to be hard and rigid enough so
that the module would not be twisted or bent by the fixture.

Note (4) In the standard conditions, there is no function failure issue occurred. All the cosmetic specification

is judged before reliability test.

2.2 ELECTRICAL ABSOLUTE RATINGS
2.2.1TFT LCD MODULE

Value ;

Item Symbol Min, Nax. Unit Note
Logic input / Power i
Supply Voltage Vce 0.3 5.25 Vv Q)
2.2.2 BACKLIGHT UNIT

Value ;

Item Symbol Min, Max. Unit Note
Converter Voltage Vi 10.8 13.2 \Y @, 3
Converter Current li - 1.0 A 1), (2

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).

6
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3. ELECTRICAL CHARACTERISTICS
3.1 TFT LCD MODULE Ta=25-2°C
Value :
Parameter Symbol Min, Typ. Nax. Unit Note
3.0 3.3 3.6 Y t Vcc=3.3V
Power Supply Voltage Vce &t vee
4.75 5.0 5.25 Y at Vcc=5.0V
Ripple Voltage Vrp - - 100 mV -
Rush Current lrusH - - 1.5 A (2)
White - 800 910 mA (3)a, at Vce=3.3V, 60Hz
Power Supply Current 500 590 mA (3)a, at Vce=5.0V, 60Hz
PRYY Slack - 11 12 A | (3)b, at Vcc=3.3V, 60Hz
710 782 mA (3)b, at Vce=5.0V, 60Hz
LVDS differential input voltage Vid -100 - +100 mV -
LVDS common input voltage Vic - 1.2 - V -

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

function.

Note (2) Measurement Conditions:

+3.3V

Q1 2SK1475

(High to Low)
(Control Signal)

R2

|5

Sw >

+12V

1K

Ll VN

0.01uF

c2

Q2
| i 2SK1470

Vcc rising time is 470 s

0.1Vcc

GND

—

+3.3V

FUSE

0.9Vce

470 s
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Note (3) The specified power supply current is under the conditions at Vcc =3.3V, Ta=25-2°C, f, =60

Hz, whereas a power dissipation check pattern below is displayed.

a. White Pattern

Active Area

8 /26
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3.2 BACKLIGHT UNIT Ta=25-2°C
Value ;
Parameter Symbol Min, Typ. Nax. Unit Note
Converter Voltage Vi 10.8 12 13.2 Vbc (Duty 100%)
Converter Current l; 1.0 Apc (Duty 100%)

Note (1) LED current is measured by utilizing a high frequency current meter as shown below:

Input Power
Pi
Vi, li l LED
Power Supply GND Converter Backlight
Unit
9/26
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4. BLOCK DIAGRAM
4.1 TFT LCD MODULE

RX3(+/-) —p| —
(_/|) N LVDS INPUT / %
SEL6/8 — o % _ TIMING CONTROLLER > jZ> TFT LCD PANEL
«QZz — o (800x R.G.B.x600)
RXC(+)—»| 2 g 2 b
Lz ﬁ
RX2(+/-) —»| ;) S 8 AL
me = )
o2 — T
o
T 'e) A
2 § g »| DATADRIVER IC
T OO by y
vee —p| O ?; | DC/DC CONVERTER &
g " REFERENCE VOLTAGE
VCC —>
Vi CONVERTER CONNECTOR Converter LED BACKLIGHT
(Connector, 91208-01001, 1.0mm, WTB, 10pin, Aces) v UNIT
4.2 BACKLIGHT UNIT
LED drive out
D o - VRS
|_| LEDx Return
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5. INPUT TERMINAL PIN ASSIGNMENT

5.1 TFT LCD MODULE

Pin |[Name Description Remark
1 |RX3+ Differential Data Input, CH3 ( Positive )
2  |RX3- Differential Data Input, CH3 (Negative )
3 |GND GND
LVDS 6/8 bit select function control, Note (2)
4 |SEL68 Lowor NC 6 bit Input Mode
High  8bit Input Mode
5 |GND Ground
6 |RXC+ Differential Clock Input ( Positive ) LVDS Level Clock
7 |RXC- Differential Clock Input ( Negative )
8 |GND Ground
9 |RX2+ Differential Data Input , CH2 ( Positive )
10 |RX2- Differential Data Input , CH2 ( Negative )
11 |GND Ground
12 |RX1+ Differential Data Input , CH1 ( Positive )
13 |RX1- Differential Data Input, CH1 ( Negative )
14 |GND Ground
15 |RX0+ Differential Data Input, CHO ( Positive )
16 |RXO- Differential Data Input, CHO (Negative )
Horizontal Reverse Scan Control, Note (2)
17 |reLR Lowor NC  Normal Mode.
High  Horizontal Reverse Scan
Vertical Reverse Scan Control, Note (2)
18 |reUD Lowor NC  Normal Mode,
High  Vertical Reverse Scan
19 |VCC Power supply
20 |vCC Power supply

Note (1) Connector Part No.: STARCONN 076B20-0048RA-G4 or JAE FI-SEB20P-HFE or equivalent.
Note (2) LowOstands for OV. [High[stands for 3.3V. INCOstands for INo Connected(]

5.2 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 Veno Converter ground Ground
6 Veno Converter ground Ground
7 Venp Converter ground Ground
8 Veno Converter ground Ground
9 EN Enable pin 3.3V
10 PWM Dimming
ADJ Backlight Adjust (150-250Hz, Hi: 3.3Vpc,
Lo: OVpc)

Note (1) Connector Part No.: 91208-01001(ACES) or equivalent
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5.3 COLOR DATA INPUT ASSIGNMENT
The brightness of each primary color (red, green and blue) is based on the 6-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
R5|R4|R3|R2|R1|RO|G5|G4|G3|G2|G1|G0|B5|B4|B3|B2|B1|B0
Black ojojojojo|jO0OjO0O|lO|]O|lO}|]O|O|]O|O]OjO]O]|O
Red i1/1(1(1}12}1}j0|0|]0|0|O0O|]0O|JO]JO|]O|0O]|O0O]O
Green ojojojojojoj{2|12j2y2|y12j12/0(0|0|0|0]|0O

Basic |Blue ojojojojo|jojojo0j0fo0ojo|joj1f2|1i12|1|1

Colors |Cyan o,ojo0o;jo0jojoj2j2j2y2|1j141y11y11|1
Magenta i/1(1(1}12}1j0|0}j]0|j0O0O|]O|O0O|2]|2]|2|2]|1]1
Yellow i1/12(212(1}(212}1}1}|2}212|12|12|2|j0|]0|0|0]|O0]0O
White i{1(1}212(2}2121|1(212|1(212|1}|1|1{12|1]1]|1
Red(0)/Dark ojojo|jojo|jO0OjO|lO|]O|lO}|]O|O|]O|O]OjO]O]|O
Red(1) ojojojojo0o|j1j0/0}|]0|lO}|]O|O|]O|0O]OjO]O]|O

Gray |Red(2) ojojojo0oj12j0j0|l0O0|]O0O|lO}|]O|O|]O|O]|]OjO]O]|O

Scale : : : : : : : : : : : : : : : : :

Of : : : : : : : : : : : : : : :

Red |Red(61) i/1(1(1j0(1j0|0|]0|]0O0O|]O|]0O|JO]JO|]O|0O]|O0O]O
Red(62) i1{1/1}12(12j0/0|]0|l0O0O|JOjO]O]O|JOjO|0O]O0]O
Red(63) i1/1(1(1}j12}1j0|0j]0|JO|]O|0O|JO]JO|]O|0O0O]|0O0]O
Green(O)/Darkk| O | O | O] O0O|O0O|]O|]O]|]O]O|O|O|J]O|O|O|O0O|O|O]|O
Green(1) ojojo|jojo0o|jO0OjO0O|lO|]O|lO}|]O|1|0|0O0O]Oj0O]O]|O

Gray |Green(2) ojojojojo|jO0OjO0O|l0O|]O0O|lO|]1|0|]O0|0O0O]OjO]O0O]|O

Scale : : : : : : : : : : : : : : :

Of : : : : : : : : : : : : : : :

Green |Green(61) ojojojo0ojojoj{2|12j12y2|0|j1|0|0|O0O|O|O0O]|O
Green(62) ojojojojojoj{2|12j12y2|y1j0|0|O0O|O|O|O0O]|0O
Green(63) ojojojojojoO0O}j2|1|j1|12|1|j1|0|0|O|O|O]|O
Blue(0)/Dark ojojojojo|jO0OjO0O|lO|]O|O}|]O|O|]O|O]OjO]O]|O
Blue(1) ojojojojo|jO0OjO0O|lO|]O|lO|]O|O|]O|O]|]OjO]|]O]|1

Gray |Blue(2) ojojo|jojo0o|jO0OjO0O|lO|]O|lO}|]O|JO]|]O|O]OjO]|1]|0O

Scale : : : : : : : : : : : : : : : : :

Of : : : : : : : : : : : : : : : : : :

Blue |[Blue(61) ojojojo0jo0oj0o|j0o|jOojOo|jOo|OojOof1f1|l1{1|(0]|1
Blue(62) ojojojo0ojo0oj0o|joO0o|jojo|jo|jojof1f11y1y11|o
Blue(63) ojojojojojojO|jOjO|O|O|O|1|1|1|1|1]|1

Note (1) 0: Low Level Voltage, 1: High Level Voltage
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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
DCLK Frequency Fc 34 40 48.3 MHz
Total Tv 608 628 1024 Th |Tv=Tvd+Tvb
Vertical Active Display Term Display Tvd -- 600 -- Th
Blank Tvb Tv-Tvd 28 Tv-Tvd Th
Total Th 960 1056 1060 Tc |Th=Thd+Thb
Horizontal Active Display Term |Display Thd -- 800 -- Tc
Blank Thb Th-Thd 256 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.

(2) Frame rate is 60Hz

INPUT SIGNAL TIMING DIAGRAM

Tv

Tw

o

Twb

DE

||

//""\

L]

»la

S Ay A Ay ]

> e

Thd
Thb ‘ >
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 X - 0.9 Vce
Vcc \
0.1vcc - — 0.1VDD —
ov
0.5ms T1 10ms
0 T2 50ms —| T1l— —P T3 44—
0 T3 50ms
500ms T4
1 To4— oy € Ta >
/ /S
. VALID
Signals p
oV &
a4
Power On Power Off
Backlight (Recommended) go% 50%
200ms Ts
200ms Te
—»| 15 l&— —»| T6 |q¢—

Power ON/OFF Sequence

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

Note (2) When the interface signal is invalid, be sure to pull down the power supply of LCD Vccto O V.

Note (3) The Backlight converter power must be turned on after the power supply for the logic and the

interface signal is valid. The Backlight converter power must be turned off before the power

supply for the logic and the interface signal is invalid.
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6.3 The Input Data Format
SEL68 = "Low” or “NC” for 6 bits LVDS Input

RXCLKIN N, i

RxINT X G0 X Rs X R4 X R8 XX Rz X Rl X R0 X
RxIN2 X Bl X B0 X G5 X 64 @ X @ X 61 X
RxIN3 X DE X Vs X Hs X B5 X B4 X B3 X B2 X

SEL68 = “High” for 8 bits LVDS Input

RXCLKIN N\ #

RxIN{ X G0 X Rs X R4 X R3 X R2 X R1 X Ro X
RxIN2 X Bt X B0 X G5 X a4 X a3 X a2 X a1 X
RxIN3 X DE X Vs X Hs X B5 X B4 X B3 X B2 X
RxIN4 Y RsV X B7 X B8 X G7 X G6 X R7 X R6 X

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) Red-pixel Data
R6 Red Data 6 Each red pixel's brightness data consists of these
R5 Red Data 5 8 bits pixel data.
R4 Red Data 4
R3 Red Data 3
R2 Red Data 2
R1 Red Data 1
RO Red Data 0 (LSB)
G7 Green Data 7 (MSB) Green-pixel Data
G6 GreenData 6 Each green pixel's brightness data consists of these
G5 GreenData 5 8 bits pixel data.
G4 GreenData 4
G3 GreenData 3
G2 GreenData 2
G1 GreenData 1
GO0 GreenData 0 (LSB)
B7 Blue Data 7 (MSB) Blue-pixel Data
B6 Blue Data 6 Each blue pixel's brightness data consists of these
B5 Blue Data 5 8 bits pixel data.
B4 Blue Data 4
B3 Blue Data 3
B2 Blue Data 2
B Blue Data 1
B0 Blue Data 0 (LSB)
RXCLKIN+ LVDS Clock Input
RXCLKIN-
DE Display Enable
VS Vertical Sync
HS Horizontal Sync

Note (3) Output signals from any system shall be low or Hi-Z state when VCC is off
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6.4 Scanning Direction

The following figures show the image see from the front view. The arrow indicates the direction of scan.

> |FR | < ]

Fig. 1 Fig. 2

Fig. 3 Fig. 4

Fig. 1 Normal scan ( pin 17, reLR = Low or NC, pin 18, reUD = Low or NC)
Fig. 2 Reverse scan ( pin 17, reLR = High, pin 18, reUD = Low or NC)

Fig. 3 Reverse scan ( pin 17, reLR = Low or NC, pin 18, reUD = High )

Fig. 4 Reverse scan ( pin 17, reLR = High, pin 18, reUD = High )
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