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1. GENERAL DESCRIPTION

1.1. INTRODUCTION

FO84RET-T41 is a 8.4inch color active matrix TFT LCD module GO84SNO05 V904 with 5
wires Analog Resistive touch panel BO84R5U-EO1 air bounding.

The display format is intended to support SVGA (800(H) x 600(V)) screen and display
262K (RGB 6-bits) or 16.2M (RGB 8-bits) colors.

LED driving board for backlight unit is included in this panel and the structure of the LED
units is replaceable.

1.2. FEATURES
® SVGA (800 x 600 pixels) resolution
® DE (Data Enable) only mode
® L VDS (Low Voltage Differential Signaling) interface
® 180 degree rotation display option
® ROHS product

1.3. APPLICATION

® TFT LCD Monitor
® |ndustrial applications

Taiwan Screen Optronics Co., Ltd 6F.,No.87, Lide St.,Jhong-he Dist.,
TEL: 886-2-82275490 FAX: 886-2-32347264 New Taipei City 235,Taiwan
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1.4. GENERAL SPECIFICATIONS
Parameter Specification Unit Remarks

Active Area Size 8.4 inch

Display Area 170.4 (H) x 127.8 (V) mm

Outline Dimension 203.0 (H) x 142.5 (V) x 10.74 (D) mm D:PCAP+LCM
Weight 380 g Typ.
Driver Element a-Si TFT active matrix -

Display Colors 262k /16.2M Colors

Electrical Interface 1ch-LVDS (6 / 8 bit RGB) -

Number of Pixels 800 (H) x 600 (V) pixels

Pixel Pitch 0.213 (H) x 0.213 (V) mm

Pixel Arrangement RGB vertical stripe -

Display Mode TN, Normal White -

Color Gamut 60 (Typ.) % NTSC
Touch Technology 5 wires Analog Resistive -

Touch Method Finger or Stylus -

Taiwan Screen Optronics Co., Ltd

TEL: 886-2-82275490 FAX: 886-2-32347264
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2. ABSOLUTE MAXIMUM RATINGS

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

Product Specification
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to the unit.

Parameter Symbol Min. Max. Unit
Logic/LCD Drive Voltage Vces -0.3 +3.6 \Y
EDID Drive Voltage VEbiD -0.3 +3.6 Vv
Converter Input Voltage Viep -0.3 +12.6 \Y
Converter Control Signal Voltage Vewm -0.3 6 Vv
Converter Control Signal Voltage VLED on/off -0.3 6 Vv
Operating Temperature Top -10 +60 °C
Operating Humidity Hop 20 80 %RH
Storage Temperature Tst -20 +70 °C
Storage Temperature Hst 20 90 %RH
Touch DC Supply Voltage USB_Vbop -0.3 6 V

Note: Maximum Wet-Bulb temperature should be 39°C and no condensation.

Taiwan Screen Optronics Co., Ltd
TEL: 886-2-82275490 FAX: 886-2-32347264
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3. ELECTRICAL CHARACTERISTICS
3.1.LCD MODULE
3.1.1.POWER SPECIFICATION
G070VWO01 VO Input specifications are shown as follows:
Parameter Symbol Min. Typ. Max. Unit Remark
Logic/LCD Drive Voltage Vob 3.0 3.3 3.6 V +10%
64 Gray Bar Pattern
VDD Current |VDD - 270 330 mA
(VDD=3.3V, at 60Hz)
Rush Current IrRusH - - 3 A Note 1
64 Gray Bar Pattern
Voo Power Pvob - 0.9 1.2 w
(VDD=3.3V, at 60Hz)
Note 1: Measurement conditions
3.3 @3
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j? 3 x VDD

:
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Control s 1
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3.1.2.SIGNAL ELECTRICAL CHARACTERISTICS

Input signals shall be low or Hi-Z state when VDD is off.

Symbol ltem Min. | Typ. | Max. | Unit Remark
Differential Input High VICM=1.2V
VTH - - 100 | mV
Threshold
Differential Input Low VICM=1.2V
VTL -100 | - - mV
Threshold
| VID | Input Differential Voltage 100 | 400 | 600 | mV
Differential Input Common VTH/VYL=£100mV
VICM 1.1 1.6 Vv
Mode Voltage

Note: LVDS Signal Waveform

Differential Signal

VoV, =[VID| > VTH = “High"

A
| VID |
v, L S,
Taiwan Screen Optronics Co., Ltd 6F.,No.87, Lide St.,Jhong-he Dist.,
TEL: 886-2-82275490 FAX: 886-2-32347264 New Taipei City 235,Taiwan
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3.1.3.LCD BACKLIGHT UNIT

Following characteristics are measured under a stable condition using an inverter at 25°C (Room Temperature)

Parameter Symbol Min. Typ. | Max. | Units Note
Input Voltage Vce 10.8 12 12.6 \%
Input Current lvce - 0.17 - A 100% PWM dimming
Power Consumption Pvce - 2.04 | 214 w 100% PWM dimming
Swing Voltage Dimming 3 3.3 5.5 \Y Analog dimming
Dimming Duty cycle 5 - 100 %
LED Forward Current I - 43 - mA | Ta=25°C
LED Forward Voltage VE - 18.6 | 204 \Y IF=43mA, Ta=25°C
LED Power Consumption PLep - - 1.76 w f~4omA, Tam22%c

(total power)

LED Life Time Liep 50000 - - Hrs | IF=43mA, Ta=25°C

Note 1: Ta means ambient temperature of TFT-LCD module.

Note 2: Vcc, Ivce, Pvcc, are defined for LCD B/L (100% PWM dimming)

Note 3: Ir, VF, are defined for each channel of LED Light Bar. There are two LED channels
(AN1-CA1-CA2) in back light unit.

Note 4: If GO84SNO05 V9 module is driven by high current or at high ambient temperature &
humidity condition. The operating life will be reduced.

Note 5: Operating life means brightness goes down to 50% initial brightness. Typical operating life

time is estimated data.

Taiwan Screen Optronics Co., Ltd 6F.,No.87, Lide St.,Jhong-he Dist.,
TEL: 886-2-82275490 FAX: 886-2-32347264 New Taipei City 235,Taiwan
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3.1.4.LCD BLOCK DIAGRAM
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3.1.5.LCD Signal (CN1): LVDS Connector
LVDS is a differential signal technology for LCD interface and high speed data transfer

Product Specification

device. The connector pin definition is as below.

FO84RET-T41

Pin No. Symbol Pin Description
1 VDD Power supply: +3.3V
2 VDD Power supply: +3.3V
3 ub Vertical Reverse Scan Control,
When UD=High or NC — Normal mode
When UD=Low - Vertical Reverse Scan.
4 LR Horizontal Reverse Scan Control,
When LR=High or NC - Normal mode
When LR=Low - Horizontal Reverse Scan.
5 RXO0- Negative transmission data of pixel 0
6 RX0+ Positive transmission data of pixel 0
7 GND Ground
8 RX1- Negative transmission data of pixel 1
9 RX1+ Positive transmission data of pixel 1
10 GND Ground
11 RX2- Negative transmission data of pixel 2
12 RX2+ Positive transmission data of pixel 2
13 GND Ground
14 RXCLKIN- | Negative transmission data of Clock
15 RXCLKIN+ | Positive transmission data of Clock
16 GND Ground
17 SEL 68 LVDS 6/8 bit select function control
Low or NC — 6 bit Input mode.
High - 8 bit mode.
18 NC NC
19 RX3- Negative transmission data of pixel 3
Must be tied to VDD in 6 bit input mode.
20 RX3+ Positive transmission data of pixel 3
Must be tied to Ground in 6 bit input mode.

Note (1) Connector : STM_MSB2401320HA, Hirose_DF19LA-20P-1H or compatible
Matting Model: STM_P24013P20, Hirose_DF19-20S-1C or compatible
Note (2) “Low” stands for OV. “High” stands for 3.3V. “NC” stands for “No Connected”.

Note (3) for reverse scan mode, please connect to 3.3V directly. A pull-up resister on the

Taiwan Screen Optronics Co., Ltd

TEL: 886-2-82275490 FAX: 886-2-32347264
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input side will cause abnormal reverse scan.

3.3V

pull-up
resistor

Customer Customer

3.3V direct!
System Hatll) :__@I System

Note (4)

6 bit input 8 bit input

[ ] ]
VDD ' ¢oN ' ¢oN

1.4Kohm, 1/16W RxIN4-
I_—IVV\,— PIN 19 PIN 19 |
%1000hm, %1000hm.
1116W RxIN4+ 116W
PIN 20 PIN 20 |
1.4Kohm, 1/16W

GND ’ §
' 3
System Side : Panel Side System Side : Panel Side
3.1.5.L.CD Backlight Unit (CN2): LED Driver Connector
Pin# Symbol Pin Description
1 VCC Power Input 12V
2 GND Ground
+5.0V or +3.3V: ON
3 Enable On/Off
0V: OFF
4 Dimming PWM
Connector Model: Entery, 3808K-F04N-02R or compatible
Mating Model: Entery, H208K-P04N-02B or compatible
Taiwan Screen Optronics Co., Ltd 6F.,No.87, Lide St.,Jhong-he Dist.,
TEL: 886-2-82275490 FAX: 886-2-32347264 New Taipei City 235, Taiwan
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3.1.6.LED Light Bar Input Connector (CN3):
Pin# | Symbol Pin Description Cable color
1 | AN1 LED anode Red
2 | CA1 LED cathode Black
3 | CA2 LED cathode Black

Connector Model: Entery, 3800K-FO3N-03 or compatible
Mating Model: Entery, H230K-D03N-04B or compatible

Taiwan Screen Optronics Co., Ltd

TEL: 886-2-82275490 FAX: 886-2-32347264
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3.2.TOUCH PANEL
NO. Item Specification
1 Supply Voltage DC 5V
2 Circuit Resistance X 20~500Q, Y : 20~500Q
3 Linearity X=21.5%,Y=1.5%
4 Response = 10ms
5 Insulation 2 20MQ/ 25V DC

Linearity: (1) Short RT and RL (or short RL and LL).
(2) To apply voltage DC 5V.
(38) To short LT and LL (or short RT and LT).
(4) To apply grounding.
(5) To draw point along Lx and Ly at 5.0mm intervals within pattern area and
detect the voltage at SG.
(6) To measure the voltage differences between RT and LT (or RT and RL)

LR "4

Lx La
Distance(mm)

Linearity must meet the electrical Characteristic Specified in section 3.2

Taiwan Screen Optronics Co., Ltd
TEL: 886-2-82275490 FAX: 886-2-32347264
Vo
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Taiwan Screen Optronics Co., Ltd

3.2.1. TOUCH DRIVER PIN ASSIGNMENT

FPC

Pin Definition

UR

LR

SG

UL

AW IN|-~-

LL

Product Specification

FO84RET-T41

Touch Driver Board : ETP-MB-MER4050UEGB (optional)

TEL: 886-2-82275490 FAX: 886-2-32347264
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4. LCD SIGNAL CHARACTERISTIC
4.1.SCANNING DIRECTION

The following figures show the image seen from the front view. The arrow indicates the

direction of scan.

e @

Fig. 1 Fig. 2

Fig. 3 Fig. 4
Fig. 1 Normal scan (Pin3, UD = Low or NC ; Pind4, RL = Low or NC)
Fig. 2 Reverse scan (Pin3, UD = Low or NC ; Pin4, RL = High)
Fig. 3 Reverse scan (Pin3, UD = High ; Pin4, RL = Low or NC)
Fig. 4 Reverse scan (Pin3, UD = High ; Pin4, RL = High)

Taiwan Screen Optronics Co., Ltd 6F.,No.87, Lide St.,Jhong-he Dist.,

TEL: 886-2-82275490 FAX: 886-2-32347264 New Taipei City 235,Taiwan
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4.2.THE LCD INPUT DATA FORMAT
4.2.1.PIXEL FORMAT IMAGE

Following figure shows the relationship between input signal and LCD pixel format.

1 2 799 800
ist Line |R|GB[R|GB| == === mmee R|G| B/ R[G|B

L] i [} ] []

L] ] [ ] []

L] ] [ ] ]
600th Line |RIGB|RIGB|l == == == ===« =-= RIG B RIGIB

Taiwan Screen Optronics Co., Ltd 6F.,No.87, Lide St.,Jhong-he Dist.,

TEL: 886-2-82275490 FAX: 886-2-32347264 New Taipei City 235,Taiwan
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FO84RET-T41
4.2.2.SEL6/8
SEL68 = "Low” or “NC” for 6 bits LVDS Input
RXCLKIN G
RxIN1 W G0 % R5 X R4 W R3 W R2 RT > R0 %
RxIN2 BT X B0 X G5 W Gi W G3 G2 Gi
RxIN3 “ DE X V5 X HS X B5 X B4 B3 X B2
SEL68 = “High” for 8 bits LVDS Input
RxCLKIN Y,
RxIN1 > G0 X R5 X R4 X R3 X R2 » RI RD
RN2 ™~ BT X B0 X G5 W 62 X 63 < G2 X 61 X
RxIN3 % DE X V5 X Hs X B5 X B4 B3 X B2 X
RxINd RSV X BT X B6 X GI X Gb R7 X R6 X

Note (1) R/G/B data 7: MSB, R/G/B data 0: LSB

Note (2) Please be 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
RS 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
GO 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
B1 Blue Data 1
BO Blue Data 0 (LSB)
RxCLKIN+ LVDS Clock Input
RxCLKIN-
DE Display Enable
VS Vertical Sync
HS Horizontal Sync

Note: Output signals from any system shall be low or Hi-Z state when VDD is off.

Taiwan Screen Optronics Co., Ltd
TEL: 886-2-82275490 FAX: 886-2-32347264
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4.3.LCD INTERFACE TIMING
4.3.1.LCD TIMING CHARACTERISTICS

DE Mode only
Signal Symbol Min. Typ. Max. Unit Note
Clock Frequency Fc 33.6 39.8 48.3 MHz
Frame Rate Fr - 60 - Hz
Total Ty 608 628 650 Tv=Tva*+Tw
Vertical
_ Active Display Tvd 600 600 600 Th
Display Term
Blank Two 8 28 50
Total Th 920 1056 1240 Th=Tha+Tho
Horizontal
_ Active Display Thd 800 800 800 Te
Display Term
Blank Tho 120 256 440

Note (2) INPUT SIGNAL TIMING DIAGRAM

Terock Input Timing Definition ( DE Mode)
DOTCLK
Input \/ \/ pixel \/ pixet \/ Pixet \/ Pixet \/ Pixet \/ \ Pt \/
npu W Tl W Pixel ' Pixel \/ Pixel \/ Pixel \/ Pixel \/ . \¢ Pixel A/
Data A A A 2 A s Anr AN A HEEE N A
I h A A {4 A { Y o W
DE « e >
The THo
le >l
|"~ 5|
Ty

Tvo

Y

i

|

|

DE - » :
Tve |

|

|

I

|

Ty

e e e
——
——

Taiwan Screen Optronics Co., Ltd 6F.,No.87, Lide St.,Jhong-he Dist.,
TEL: 886-2-82275490 FAX: 886-2-32347264 New Taipei City 235,Taiwan
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4.4.POWER SEQUENCE FOR LCD

VDD power and backlight on/off sequence is as below. Interface signals are also shown in
the chart. Signals from any system shall be Hi-Z state or Low level when VDD is off.

Product Specification

FO84RET-T41

aow __ L e

T11T12
a0%

T13

L 0%

vDD i’ S i
e R T
..r’% ..-"j/
Signal s N
VCC

Back light dimming

Back light onfoff

T3 T1O
Power ON/OFF sequence timing
Parameter T Unit
Min. Typ. Max.
T1 0.5 - 10 ms
T2 30 40 50 ms
T3 300 - -- ms
T4 0.5 - 10 ms
T5 10 -- ms
T6 10 - -- ms
T7 0 - - ms
T8 10 - - ms
T9 -- - 10 ms
T10 110 -- -- ms
T 0 16 50 ms
T12 -- -- 10 ms
T13 1000 -- -- ms

The above on/off sequence should be applied to avoid abnormal function in the display. Please make
sure to turn off the power when you plug the cable into the input connector or pull the cable out of the

connector.

Taiwan Screen Optronics Co., Ltd

TEL: 886-2-82275490 FAX: 886-2-32347264
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5.LCD OPTICAL CHARACTERISTICS

The optical characteristics are measured under stable conditions at 25°C(Room Temperature)

Item Symbol Conditions Min. Typ. Max. Unit Note
Ox+ 70 80 -
Horizontal
Ox- 70 80 -
View Angle CR 2 10 degree | (6)
Oy+ 65 80 -
Vertical
By- 50 60 -
Tr - 20 30
Response Time Tr Bx=0°, 6y=0° - 10 20 ms (5)
Tr+Te - 30 50
o : (1), ),
Uniformity 9 Points 70 50 - % 3)
Rx 0.509 | 0.609 | 0.709
Red
Ry 0.233 | 0.333 | 0.433
Gx 0.265 | 0.365 | 0.465
Color/ Green
Gy 0.470 | 0.570 | 0.670
Chromaticity - (1)
Bx 0.051 | 0.151 | 0.251
(CIE 1931) Blue
By 0.006 | 0.106 | 0.206
Wx 0.210 | 0.310 | 0.410
White
Wy 0.230 | 0.330 | 0.430
Center Luminance of
Lc IF=50mA 350 450 - Cd/imz | (1)
White
Contrast Ratio CR 400 600 - - (4)
Color Gamut - 45 - % (1

Note (1).Measurement method

Equipment: Pattern Generator, Power Supply, Digital Voltmeter, Luminance meter (SR_3 or
equivalent)

Aperture: 1° with 50cm viewing distance

Test Point: Center

Environment: <1 lux

Taiwan Screen Optronics Co., Ltd 6F.,No.87, Lide St.,Jhong-he Dist.,
TEL: 886-2-82275490 FAX: 886-2-32347264 New Taipei City 235,Taiwan
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LR Module SR 3or
equivalent
‘I"Easurinn di*s.tarEL:rI -

Module Driving Equipment

Note (2).Definition of 9 points position (Display active area: 170.4(H) x 127.8 (V))

90 % a0 % 10 %

.-.-’rn_ _________________ _.___________________.r____ 10 %

' __________________ Q ------------------ ' 50 %

____’_ _________________ _._ __________________ 5.--- 90 %

Note (3).The luminance uniformity of 9 points is defined by dividing the maximum luminance

value by the minimum luminance value at full white pattern.

Maximum Brightness of five points

O ws

Minimum Brightness of five points
Note (4).Definition of contrast ration (CR) :

Brightness on the “White" state
Brightness on the “Black” state

Contrast ratio (CR)=

Taiwan Screen Optronics Co., Ltd 6F.,No.87, Lide St.,Jhong-he Dist.,
TEL: 886-2-82275490 FAX: 886-2-32347264 New Taipei City 235,Taiwan
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Note (5).Definition of response time:
The output signals of photo detector are measured when the input signals are changed from
“White” to “Black” (falling time) and from “Black” to “White” (rising time), respectively. The

response time interval is between from 10% to 90% of amplitudes. Please refer to the figure as

below.
% Tf Tr
—_—p |— —Pp
100
gn .....................................
Optical White Black White
response
10
0

Note (6).Definition of View Angle

Viewing angle is the measurement of contrast ratio 2 10, at the screen center, over a 180°
horizontal and 180° vertical range (off-normal viewing angles). The 180° viewing angle range is
broken down as below: 90° (8) horizontal left and right, and 90° (®) vertical high (up) and low
(down). The measurement direction is typically perpendicular to the display surface with the

screen rotated to its center to develop the desired measurement viewing angle.

Mormal Line
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FO84RET-T41
6. RELIABILITY TEST ITEMS
Test Item Condition
1 High temperature storage test 80°C, 240hrs
2 Low temperature storage test -30°C, 240hrs
3 High temperature/Humidity operation test | 60°C, 90%RH, 240hrs
4 High temperature operating test 70°C, 240hrs
5 Low temperature operation test -20°C, 240hrs
6 Thermal shock test -20°C(30min)~70°C(30min), 10cycles
7.LABEL
Model NO. FO84RET-T41 L=32mm
1R B FOB4RET-T41
SN 3A 20 2 21 0 XXX1 |xxxr<xxxxxxx>|< W=14mm

code 1,2 Production location
code 3,4 Production year

code 5, Production month
code 6,7 Production day

code 8 Production code

code 9,10,11,12 Serial number

Taiwan Screen Optronics Co., Ltd
TEL: 886-2-82275490 FAX: 886-2-32347264
Vo
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8. MECHANICAL CHARACTERISTICS
Item Dimension Unit Note
Horizontal 186.9 mm
RTP :
Vertical 142.3 mm
B084R5U-E01
Outline Depth (min.) 2.1 mm
Dimension | Horizontal 203.0 mm
LCD :
Vertical 142.5 mm
G084SNO05 V904
Depth (min.) 8.0 mm
Weight 380 g FO84RET-T41
ltem Specification Remarks
RTP Viewing Area 173.8 mm x 131.2 mm
RTP Sensor Area 171.4 mm x 128.8 mm
RTP FPC Length 155.0.0 mm
RTP Input method Stylus or Finger
RTP Light Transmission (BYK Gardner, 550nm,
80% % 3%
ASTM D1003)
RTP Operation force < 80g (RO.8 Touch Pen)
RTP Hardness of surface > 3 (ASTM D3363,
B pressure 750g/45°)
RTP Static Load 5kg within 10 cm? area for 30 sec
Impact at center area one time, no (®25.0 DIA. Steel
RIS damage. Ball/67g, Height=50cm)
Taiwan Screen Optronics Co., Ltd 6F.,No.87, Lide St.,Jhong-he Dist.,
TEL: 886-2-82275490 FAX: 886-2-32347264 New Taipei City 235, Taiwan
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9. ENGINEERING DRAWING
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