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1. Application

This data sheet applies to a color TFT LCD module, PD050QX1.This module applies to
OA product, computer peripheral, industrial meter, image communication and multi-media. If
you must use in severe reliability environment, please don’t extend over PVI's reliability test

conditions.

2. Features

. Amorphous silicon TFT LCD panel with backlight unit

. Pixel in stripe configuration

. Slim and compact, designed for O/A application
. Backlight driving DC/AC inverter not included in this module

. Long Life Lamp

3.Mechanical Specifications

Parameter Specifications Unit
Screen Size 5.0” (diagonal) inch
Display Format 320 XRGB) »240 dot
Display Colors ref. “9. Display Color and Gray Scale Reference”
Active Area 102.72 (H)X¥5.72 (V) mm
Pixel Pitch 0.3210(H)>0.3155 (V) mm
Pixel Configuration Stripe
Outline Dimension 119.3(H)>91.4(V) X .5(D) mm
Weight 116.6+10 g
Back-light CCFL, 1 tubes
Surface treatment Anti-Glare+SWV
Display mode Normally white
Gray scale inversion direction 6 L o’clock
(ref to Page 34 viewing angle )

The information contained herein is the exclusive property of Prime View International Co., Ltd. and shall not be distributed,
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4. Mechanical Drawing of TFT-LCD Module
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e PRIME VIEW P-511-416(V:1)
PD050QX1
5. Input / Output Terminals
5-1) TFT-LCD Panel Driving
FPC Down Connect, 30 Pins, Pitch: 0.5 mm

CN 1

Pin No. Symbol Function Remark
1 D27(B7) Blue Data
2 D26(B6) Blue Data
3 D25(B%5) Blue Data
4 D24(B4) Blue Data
5 |D23(B3) Blue Data Note 5-1
6 D22(B2) Blue Data
7 D21(B1) Blue Data
8 D20(B0) Blue Data
9 GND Digital ground
10 D17(G7) Green Data
11 D16(G6) Green Data
12 D15(G5) Green Data
13 D14(G4) Green Data
14 |D13(G3) Green Data Note 5-1
15 D12(G2) Green Data
16 D11(G1) Green Data
17 D10(G0) Green Data
18 GND Digital ground
19 DO7(R7) Red Data
20 DO6(R6) Red Data
21 D0O5(R5) Red Data
22 D04(R4) Red Data
23 |DO3(R3) Red Data Note 5-1
24 D02(R2) Red Data
25 D0O1(R1) Red Data
26 DOO(RO) Red Data
27 GND Digital ground
28 VEE Negative power for gate driver Note 5-8
29 VCC2 Digital power supply for gate driver Note 5-9
30 VGG Positive power for gate driver Note 5-10

The information contained herein is the exclusive property of Prime View International Co., Ltd. and shall not be distributed,
reproduced, or disclosed in whole or in part without prior written permission of Prime View International Co., Ltd. Page:6




® PRIME VIEW

PD050QX1
CN 2
Pin No. Symbol Function Remark
1 VCOM Voltage for common electrode Note 5-7
2 VSET Externally/Internally gamma voltage setup Note 5-11
3 VDDA Analog power supply for source driver Note 5-2
4 V14 Gamma correction voltage 14
5 V13 Gamma correction voltage 13
6 V12 Gamma correction voltage 12
7 V11 Gamma correction voltage 11
8 V10 Gamma correction voltage 10
9 V9 Gamma correction voltage 9
10 V8 Gamma correction voltage 8
11 V7 Gamma correction voltage 7
12 V6 Gamma correction voltage 6
13 V5 Gamma correction voltage 5
14 V4 Gamma correction voltage 4
15 V3 Gamma correction voltage 3
16 V2 Gamma correction voltage 2
17 V1 Gamma correction voltage 1
18 VSSA Analog ground for source drive
19 L/R Left/Right control for source driver Note 5-12
20 u/D Up/Down control for gate driver Note 5-12
21 GND Digital ground
22 VCCA1 Digital power supply for source driver Note 5-6
23 RESETB Hardware global reset
24 SPDA Serial port data input/output
25 SPCK Serial port clock
26 SPENA Serial port data enable signal
27 DEN Input data enable control Note 5-5
28 HS Vertical sync input Note 5-3
29 VS Horizontal sync input Note 5-4
30 CLK Clock signal. Latching data at the rising edge

The information contained herein is the exclusive property of Prime View International Co., Ltd. and shall not be distributed,
reproduced, or disclosed in whole or in part without prior written permission of Prime View International Co., Ltd. Page:7



® PRIME VIEW
PDO50QX1

Note 5-1 : Digital data input. DXO0 is LSB and DX7 is MSB.
If parallel RGB input mode is used, DOX, D1X, and D2X indicate R, G and B data in turn.
If serial RGB or CCIR601/656 input mode is selected, only DO7~DO00 are used, and others
short to GND.

Note 5-2 : VDDA Typ. = 8.6V

Note 5-3 : Horizontal sync input in digital RGB mode and CCIR601 mode.
( Short to GND if not used )

Note 5-4 : Vertical sync input in digital RGB mode and CCIR601 mode.
( Short to GND if not used )

Note 5-5 : The SYNC(HS+VS) Mode and DEN mode are supported. If DEN signal is fixed low, SYNC
Mode is used. Otherwise , DEN mode is used.

Note 5-6 : VCC1 Typ. = 3.3V
Note 5-7 : VCOM Typ.=3.68V
Note 5-8 : VEE Typ. = -5V
Note 5-9 : VCC2 Typ.=3.3V
Note 5-10 : VGG Typ. =19.6V

Note 5-11 :If. VSET="H",the gamma correction voltage generated externally.
Note 5-12 : The definition of L/R , U/D

U/D CN2(PIN 20)=Low U/D CN2(PIN 20)=High
L/R CN2(PIN 19)=High L/R CN2(PIN 19)=Low

V| | Aa ]
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PDO50QX1

Typical Application Circuit (When VDDA = 8.6V)
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® PRIME VIEW
PDO50QX1

6. Absolute Maximum Ratings:
VSSA=GND=0V, Ta=25C

Parameters Symbol MIN. MAX. Unit Remark
VCC2 -0.3 6.0 V
VCC1 -0.3 7.0 V
Supply Voltage VDDA -0.3 13.5 V
VGG -0.3 40.0 V
VGG-VEE -0.3 40.0 V
VEE -20 0.3 V

7.Electrical Characteristics
7-1) Recommended Operating Conditions :
VSSA=GND=0V, Ta=25C

Item Symbol Min. Typ. Max. Unit Remark

: VCC1 2.7 3.3 3.6 V

Supply Voltage for Source Driver VDDA 65 36 135 v

VGG - 19.6 - Y

Supply Voltage for Gate Driver VEE - -5 - \

VCC2 2.7 3.3 3.6 Vv

VCOM Voltage VCOM - 3.68 - Vv

. V4 0.7 Ve - Vee Vv
Digital Input Volt

igital Input Voltage A 0 - 0.3 Voo v

7-2) Recommended Driving Condition for Back Light

Ta=25C

Parameter Symbol Min. Typ. Max. Unit Remark
Lamp voltage Vi 392 436 480 Vrms

Lamp current I 3 6 8 mA Note 7-1
Lamp frequency P 40 43 80 KHz Note 7-2
Starting voltage(25 ¢) Vs i - | 890 | vrms Note 7-3
(Reference Value)

Starting voltage(0 C) Vs - - | 1180 | Vrms Note 7-3
(Reference Value)

Note 7-1: In order to satisfy the quality of B/L, no matter use what kind of inverter, the output lamp
current must between Min. and Max. to avoid the abnormal display image caused by BI/L.

Note 7-2: The waveform of lamp driving voltage should be as closed to a perfect sine wave
As possible.

Note 7-3: The “Starting voltage” means the minimum voltage of inverter to turn on the CCFL. and it
should be applied to the lamp for more than 1 second start up. Otherwise the lamp may
not be turned on.

The information contained herein is the exclusive property of Prime View International Co., Ltd. and shall not be distributed,
reproduced, or disclosed in whole or in part without prior written permission of Prime View International Co., Ltd.Page:10



© PRIME VIEW
PDO50QX1
7-3) Power Consumption
Parameter Symbol | Condition Typ. Max. |Unit| Remark
Supply Current for Gate Driver (Hi level) IGG |VGG=19.6V | 0.115 | 0.345 | mA
Supply Current for Gate Driver (Low level) | IEE VEE= -5V 0.12 0.36 | mA
Supply Current for Source Driver (Digital) | ICC1 | VCC1=3.3V | 1.74 3.48 | mA
Supply Current for Source Driver (Analog) | IDDA | VDDA=8.6V | 7.45 14.9 | mA
Supply Current for Gate Driver (Digital) ICC2 |VCC2=3.3V | 0.006 | 0.018 | mA
LCD Panel Power Consumption - - 72.68 | 148.23 | mW | Note 7-4
Backlight Lamp Power Consumption PccrL - 2.62 3.84 W | Note 7-5
Total Power Consumption - - 2.70 4 w

Note 7-4: The power consumption for backlight is not included.

Note 7-5: Back light lamp power consumption is calculated by I, %/.

7-4) Backlight driving

Connector type : “JST BHSR-02VS-1” of Japan Solder less Terminal MFG Co. LTD

Pin No Symbol Description Remark
1 VL1 Input terminal (Hi voltage side)
2 VL2 Input terminal (Low voltage side) Note 7-6

Note 7-6: Low voltage side of backlight inverter connects with ground of inverter circuits.

8. Pixel Arrangement

R|GIBIR|IGIBIR|G|B| 1st Line R|G|B
RIGIBIR|G|B| 2 nd Line RIG|B
RIG|B| 3rd Line R|G|B
1 st Pixel 320 th Pixel
1 Pixel = |R|G|B
rlcls 238 th Line rlcls
rlclBRlGls 239th Line rlcls
rlglsIRlclB|r|G|B| 240 th Line rlG|B

The information contained herein is the exclusive property of Prime View International Co., Ltd. and shall not be distributed,
reproduced, or disclosed in whole or in part without prior written permission of Prime View International Co., Ltd.Page:11
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9. Display Color and Gray Scale Reference
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10. Block Diagram

10-1) TFT-module Block Diagram

User Vld@o

signal | Titring Controller | Goptrol
i —

il

Source 5"QVGA
DC-DC G | Ganmm Driver | | TFI-LCD Panel
Converter | " Generator | 3 n FPC IC

Veom | Veom
" Generator ; ( ' "
: HGmDMHE
V&G /ME :
: ' |4
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© PRIME VIEW

11. Operation description
11-1) SPI Register Description
Register | Tesl Address Dala
Name RW | A3 | A2 | &1 | AD o7 D6 05 D4 [BkK] D2 5} oo
REI ﬂ‘ ﬂ_‘.l EI 0 Gl ,I I ; i l-"z;c, S;I;E IEEE.IEFE.
R1 o o o g i 1 . -- REBLT RE=0 IF2 IF.1 [L=i]
| L] n q w |
R2 [} Iy 0 1 o EI:L!;J 5r:m 51:[‘-3 3r:u2 g.r:._-n 5,:Dl,
1 i ETWP3 sSTvP2 STVFPY STVRDL FRADH FreADn
A3 B (wml)a oy - : - 5 - . . -
R4 o o 1 q o [ IE{ FZF FF:{" '.F"‘F l.'S_E‘I’E-t IIS._UECIL Nﬂ't.asl?- 'dF-'.'I._Ir'I
RS o o i 0 1 DLﬂf;‘_ oF DIS[;_O*J A I.I]MI: | a_ rl-".E'J B _1lnl-1|-;2 B ,TI1M-':1 B_ F::FEG ]
1 RW must always kesp low,
@ Register R0
Bit D7 D6 D5 D4 D3 D2 D1 Do
MName |reserved | reserved | reserved | reserved | reserved | PSC STB RESETE
Default * . . - - 0 0 1

Table 11.1 Register R0 setting

PSC: Operating mode setting by input pin or SPI register.
PSC="H", set STB, FRP, CS, IF[2:0],RESL[1:0] by SPI register.

STB: Standby mode setting.
STB="L", TCON and source driver are off
STB="H", all the functions are on.

RESETE: Global reset.
RESETB="L", global reset the whele chip.

RESETB="H", Normal operation,

The information contained herein is the exclusive property of Prime View International Co., Ltd. and shall not be distributed,
reproduced, or disclosed in whole or in part without prior written permission of Prime View International Co., Ltd.Page:14



O PRIME VIEW
PDO50QX1
® Register R1 _ _ _ _ _ _ _

Bit D7 D6 D5 D4 D3 D2 D1 Do |}
Name |reserved | reserved |reserved | RESL1 | RESLOD |F2 IF1 IF |
Default 1 0 0 0 1 |

Table 11.2 Register R1 setting
RESL [1:0]: Display resolution selection.
RESL1 RESLO Resolution
0 0 320x RGB x240
0 1 reserved
1 0 reserved
I 1 reserved
Tahle 11.3 Display resolution selection
IF [2:0]: Data input mode selection.
IF2 IF1 IFD Data input format Operating freq
0 ] 0 8-bit serial RGB 38.4MHz (Max)
0 0 1 24-bit parallel RGB 25.175MHz (Max)
0 1 0 CCIRE01{ YUV mode A ) 24 54MHz
0 1 1 CCIRB01( YUV mode B ) 24 54MHz
1 0 0 CCIRE01{ YUV mode A) 27MHz
1 0 1 CCIRE01{ YUV mode B ) 27MHz
1 1 0 CCIRE656( YUV mode A ) 27MHz
1 1 1 CCIR656({ YUV mode B ) 27TMHz

Table 11.4 Data input mode selection

The information contained herein is the exclusive property of Prime View International Co., Ltd. and shall not be distributed,
reproduced, or disclosed in whole or in part without prior written permission of Prime View International Co., Ltd.Page:15



O PRIME VIEW
PDO50Q X1
® Register R2
Bit D7 D6 D5 D4 D3 D2 D1 DO
Name |reserved |reserved | STHDS | STHD4 | STHD3 | STHD2 | STHD1 | STHDO
Default 0 0 0 0 0 0
Table 11.5 Register R2 setting
STHD [5:0]: adjust start pulse position by dot
STHD5 | STHD4 | STHD3 | STHD2 | STHD1 | STHDO ST"LSE'E"’" Unit
0 0 0 0 0 0 ] Tcpr
0 0 0 0 0 1 +1 TepH
0 0 0 0 1 0 +2 TCPH
0 0 0 0 1 1 +3 TCPH
0 0 0 1 0 0 +4 Tepr
0 0 0 1 0 1 +5 Tepy
0 0 0 1 1 0 +6 Tern
0 0 0 1 1 1 +7 Tepn
0 1 1 0 0 0 +24 Teen
0 1 1 0 0 1 +25 Terr
0 1 1 0 1 0 +206 Tcpr
0 1 1 0 1 1 +27 TCPH
0 1 1 1 0 0 +28 Tepn
0 1 1 1 0 1 +29 Tern
0 1 1 1 1 0 +30 Terr
0 1 1 1 1 1 +31 Tepn
1 0 0 0 0 0 -1 Tern
1 0 0 0 0 1 -2 e
1 0 0 0 1 0 -3 Tern
1 0 0 0 1 1 -4 Tepn
1 0 0 1 0 0 -5 Tepn
1 0 0 1 0 1 6 Tepn
1 0 0 1 1 0 -7 Tcrn
1 0 0 1 1 1 -8 Tepn
1 I I 0 0 0 -25 Tcrn
1 I I 0 0 1 26 Tepn
1 1 I 0 1 0 27 TcrH
1 | 1 0 1 1 -28 Tepy
1 1 1 1 0 0 -29 Tern
1 | 1 1 0 1 -30 TepH
1 I I 1 1 0 -31 Tern
1 | | 1 1 1 -32 Tepy

Table11.6 Adjust start pulse position by dot

The information contained herein is the exclusive property of Prime View International Co., Ltd. and shall not be distributed,
reproduced, or disclosed in whole or in part without prior written permission of Prime View International Co., Ltd.Page:16



© PRIME VIEW

PD0O50Q X1
® Register R3 _
| Bit D7 D6 D5 D4 D3 D2 D1 DO
| Name |reserved |reserved | STVF3 | STVP2 | STVP1 STVFO FRAD1 FRADOD
| Default 0 0 0 0 0 0

Table 11.7 Register R3 setting

STVP [3:0]: adjust first line position by line

STVP3 STVP2 STVP1 STVPO STV position adjust | Unit
0 0 0 0 ] Ty
0 0 0 1 +1 Ty
0 0 1 0 +2 Ty
0 0 1 1 +3 Ty
0 1 0 0 +4 Th
0 1 0 1 +5 Th
0 1 1 0 +6 Th
0 1 1 1 +7 Ty
1 0 0 0 -1 Th
1 0 0 1 -2 Tu
1 0 1 0 -3 Tu
1 0 1 1 -4 Th
1 1 0 0 -5 Ty
1 1 0 1 -6 Tw
1 1 1 0 -7 Th
1 1 1 1 -3 Tw
Table 11.8 Adiust first line position by line
FRAD [1:0]: Odd frame or Even frame advance control
FRAD1 FRADO Adl.ranca Frame MNotes
0 0 Default Odd/Even frame Tstv are the same
0 1 Odd frame Even frame Tstv = STVP setting + 1H
1 0 Evenframe Odd frame Tstv = STVP setting + 1H
1 1 Reserve Reserve

Note : Please set the FRAD[1:0]=0.1 when CCIRE601 NTSC/PAL - CCIR656 PAL mode : set the
PRAD[1:0]1=00 when CCIRS58 NTSC mode for video decoder SAAT114 - (Please refer the input
timing of the ™3-4) Data input format for CCIRS01 Mode")

Table 11.9 Odd frame or Even frame advance control

The information contained herein is the exclusive property of Prime View International Co., Ltd. and shall not be distributed,
reproduced, or disclosed in whole or in part without prior written permission of Prime View International Co., Ltd.Page:17



© PRIME VIEW

PD0O50OX1
. ]i'_egister R'_4 _ _ _ _ _ _ _
Bit D7 D6 D5 D4 D3 D2 D1 Do
Mame CS FRP FRC LPF VS POL | HS POL |[NPC SET| NPC IN
Default 1 0 1 1 0 0 0 1

Table 11.10 Register R4 setting

CS: Charge share function control.
CS=L, disable charge share function.
CS=H, enable charge share function.

FRP: Select normally white or normally black panel.
FRP=L, pass the input data for normally white panel.
FRP=H, inverse the input data for normally black panel.

FRC: Dithering ON/OFF control.
FRC=L, Dithering function disable.
FRC=H, Dithering function enable

LPF: Low pass filter function enable/disable in CCIR656/CCIRE01 mode
LPF="L", Low pass filer function disable.
LPF="H", Low pass filer function enable

WS_POL: VS polarity setting.
VS_POL=L, negative polarity.
VS_POL=H, positive polarity.

Mote: Flease set the VS POL=H when CCIRE01 mode for video decoder SAAT 114,
(Please refer the input timing of the " 13-4) Data input format for CCIRG01 Made™)

HS_POL: HS polarity setting.
HS_POL=L, negative polarity.
HS_POL=H, positive polarity.

NPC_SET: Set the NTSC/PAL auto detection or define by NPC_IN.
NPC_SET=L, auto detection.
NPC_SET=H, define by NFC_IN.

NPC_IN: Define the NTSC/PAL mode by SPI.
NPC_IN=L, PAL.
NPC_IN=H, NTSC.
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® Register RrR5
Bit D7 D6 D5 D4 D3 D2 D1 DO
Mame [AUTO DP| DISP ON (A TIME1| A TIMEO | B TIMEZ | B TIME1 | B TIMEOD | reserved
Default 1 0 0 1 0 1 0

Table 11.11 Register R5 setting

AUTO_DP: When power on, select blank image display time decided by A_TIME
(bit 5, 4) or DISP_ON (hit 6).
AUTO_DP ="L", Blank image display time decided by DISP ON (bit 6).
AUTO_DP ="H", Blank image display timedecided by A TIME (bit 5, 4).

DISP_ON: When AUTO_DP (bit 7) ="L", and DISP_ON = "H" blank image display
off, then display normal image.

A_TIME [1:0]: When AUTO_DP(hit 7) = "H".the blank image display time is decided by
A_TIME
00: blank image display time is 8 VS time
01: blank image display time is 16 VS time
10: blank image display time is 32 VS time
11: blank image display time is 64 VS time

B_TIME [2:0]): When into STB mode.the blank image display time is decided by

B_TIME.
000: blank image displaytime is 3 VS time.

001: blank image display time is 4 VS time.
010: blank image display time is 5 VS time.
011: blank image display time is 6 VS time.
100: blank image display time is 7 VS time.
101: blank image display time is 8 VS time.
110: blank image display time is 9 VS time.
111: blank image display time is 10 VS time.
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11-2) Power ON/OFF sequence

To prevent the device damage from latch up, the power ON/OFF sequence
shown below must be followed.

Power ON: VCC1, GND = VDDA, VSSA—=> V1to V10
Power OFF: V1 to V10 = VDDA, VSSA = VCC1, GND

11-3) Power ON Control

Source drive has a power ON sequence control function. There are two kinds of
the mode. One is auto mode, and another is manual mode.

Auto Mode: When power is ON, blank data is outputted for 16-frames(default value)
first, from the falling edge of the following VS signal. The blank data would be gray
level 255 for normally white panel.

It can be defined in register R5 A_TIME1(pit 5) and ATIMEO (bit 4) when
AUTO_DP(hit 7) = "H"

veet J

REZETE

STB
1 18 1% 18 17
_I"

Source
Dutput invalid Blank data valud

Figure 11-1 Power on control for Auto Mode

Manual Mode:When power is ON , you should set the register R5 AUTO_DP(bit 7)
="L" to stay at the manual mode. Blank data is outputted until the DISP_ON(bit 6) =
H then display the normal image.

WCCT J

RESETH

STB

DISE ON

e 1Mm
Sourca J I

Ouitput invalia Blank dats 1 valid
£

Figure11-2 Power on control for Manual Mode
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11-4) Standby ON/OFF Control

Source drive has a standby ON/OFF sequence control function. When STB pin is
‘L", blank data is outputted for 5-frames (default value) first, from the falling edge of the
following VSYNC signal. The blank data would be gray level 255 for normally white panel.

It can be defined in register RS B_TIME[2:0] to adjust the frame number of the blank data.

e e 1 A

STHB

Source : : e
Dutput Walid X Blank data (B_TIME[2:0]=010}) X Inwald

Figure11-3 Standby ON/OFF Control

11-5) Reset when power on

Source drive is internally initialized by the global reset signal. RESETB. The reset
input must be held for at least 1ms after power is stable.

QM _

VCC1 -

T=1ms

RESETE )

Figure 11-4 RESETB control after power stable
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12. AC Characteristics
12-1) SPI timing characteristics
Spec. .
PARAMETER Symbol in. — Max. Unit
SPCK period Tek 60 - - ns
SPCK high width 1w 30 - - ns
SPCK low width e 30 - - ns
Data setup time Tsus 12 - - ns
Data hold time Thoa 12 - - ns
SPENA to SPCK setup time Tes 20 - - ns
SPENA to SPDA hold time Tee 20 - - ns
SPEMA high pulse width Teo a0 - - ns
12-2) Digital Serial RGB interface
Spec. .
PARAMETER Symbol Nin. S Max, Unit
CLK frequency Fern - 19.28 - MHz
CLK period Terw - 51.87 - ns
CLK pulse duty = 40 50 60 %
HS period Ty - 1224 - Teey
HS pulse width Twh 5 a0 - Teen
H5-first horizontal data time Tus 172 204 235 Tery
DEN pulse width Tee - 960 - Tern
V'S pulse width Ty 1 3 5 Ty
. NTSC Terv - 18 - Ty
VS-DEN time PAL Tore - 56 - T,
: NTSC Ty - 262.5 /262 = Ty
VS period PAL Ty T 3125/312] - T,
Note: When SYNC mode is used, 1st data start from 204th CLK after HS falling iwhen STHD[5:0]=000000)
Spec. .
PARAMETER Symbol in. Tvp. Max. Unit
OEV pulse width Toev - 100 - Tepn
CKV pulse width Ty - 72 - Tepu
HS-CKV time T, - 45 - Tepn
HS-OEV time 2 . 4] = T
H5-POL time Tz - 81 - Tery
STV setup time Tsuv - 42 - Tepy
STV pulse width Twsmy - 1 - Tx
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12-3) Digital Parallel RGB interface
Spec. .
PARAMETER Symbol Min. TvD. Max. Unit
CLK frequency Feen - 6.43 - MHz
CLK period Tepn - 155.62 - ns
CLK pulse duty Town 40 a0 60 %
HS []eriﬁd TH - 408 - T{:pH
HS pulse width Twn 5 30 - Tern
HS-first horizontal data time Tus 36 68 a9 Tern
DEN pulse width Tee - 320 - Tepn
VS pulse width Ty 1 3 ] Th
. NTSC Tatv - 18 - Tx
V5-DEN time BAL Tery - 26 - T,
. NTSC Ty - 2625 1262 . Th
VS period PAL Ty 312532 - T,
Note: When SYNC mode is used, 1st data start from 204th CLK after HS falling (when STHD[5:0]=000000)
Spec. -
PARAMETER Symbol in S Max. Unit
QOEV pulse width Toew - 26 - Tepn
CKVY DUISB width Tcp;-.,r - 24 - TCF'H
HS-CKV time T, - 16 - Tepy
HS-OEV time 1z - 8 - Tepn
HS-POL time LE - 25 - Tepy
STV setup time Tsuv - 10 - Tepn
STV pulse width TwsTv - 1 - Tx
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12-4) CCIR601 interface
(For 24.54MHz, NTSC mode)
Spec. .
PARAMETER Symbol Min, TVD. Max. Unit
CLK frequency o - 24 54 - MHz
CLK period Tepn - 40.7 - ns
CLK pulse duty Town 40 a0 60 %
HS period T4 - 1560 - Tern
Horizontal active data area Tha - 1280 - Tcrn
V'S pulse width Twv - 1.5 - Ty
V5-1* Data input time Tery - 17 - Ty
VS period Ty - 2625 - Ty
(For 27TMHz)
Spec. .
PARAMETER Symbol in i Max. Unit
CLK frequency Fern - 27 - MHz
CLK period Tern - a7 - ns
CLK pulse duty 1 e 40 50 60 %
: NTSC Ty - 1716 - Tery
S
HS period PAL T, i 1728 i Tern
Haorizontal active data area Tha - 1440 - Ty
V'S pulse width Ty - 1.5 - Ty
VS-1% Data input NTSC | Tsrv - 17 - Tu
time PAL Tsry - 24 - Tw
. NTSC Ty = 2625 } Th
VS period PAL Ty i 312.5 i T,
Spec. .
PARAMETER
Sy;mbol Min. Typ. Max. Unit
OEV pulse width Toey - 100 - Tepu
CKV pulse width Tewy - 96 - Tern
H5-CKV time T, - a2 - Tepy
HS-OEV time T3 - 8 - Tern
HS-POL time T3 > 72 > Terr
STV setup time Teuy - 46 - Tepn
STV pulse width Twsry : 1 - T
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12-5) CCIR656 interface
Spec. .
PARAMETER Symbol Nin Tvp. Max, Unit
CLK frequency Fern - 27 - MHz
CLK period Tern - 37 - ns
CLK pulse duty Tewn 40 50 60 %
. NTSC Ty - 1716 - Teen
5
HS period PAL T, i 1728 i Tors
Horizontal active data area Tua - 1440 - Teen
VS-1¥ Data input NTSC | Tsrv - 22 - Tu
time PAL Tty - 28 - Ty
. NTSC Ty - 262.5 - Ty
VS period PAL I : 3125 i I
Spec. .
PARAMETER
Sy_mbol in: i Vax. Unit
OEV pulse width Toey - 100 - Teru
CKV pulse width oo - 96 - Tceu
HS-CKV time T, - 52 - Teru
HS-OEV time T - 8 - Tern
HS-POL time IE - 72 - Tern
STV setup time Tsuv - 46 - Tern
STV pulse width Twsry - 1 - Ty
12-6) Hardware reset timing
Spec. :
PARAMETER Symbal Nin. . Max. Unit
RESETE low pulse width 10 . 2 ps
MNegative noise pulse width 1 : = 2 us
Reset start time Vs i - - s
T
-E-r- gl Trstw |
. HimesS
RESETS NEN /{
.~
IC state Normal Operali 1II( Resel MR
Qrm peralion 1] Dp&fﬁtiﬂr‘l
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13. Waveform
Timing Controller Timing Chart
13-1) SPI timing
Tsut I-—-i-H-: Tho

SPOA X XXX DX XX E XXX XXX
R AN AT W WA aN WAt AW a AT EE—

I Il"—"ll TexH Tex !
L 1
SPENA Y1 Tex | %_
1 ] |
+| r‘_ P
Tes Tee
Figure 13-1 5PI timing
13-2) Clock and Data input waveforms
DEN %—ESI}
by o
! . Jeph |
Tons Trml__r
e A \_/ \_H_."I'II \_/'_\_/
IIIFII: FIJIIJF= Al
DX[7:0] 1 i: Firsi iiata i{ 2 dlata >< j)(_” >< Lzl tats >7

ft

s 2] 1

s Tl 4 R

Figure 13-2 Clock and Data input waveforms.
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13-3) Data input format for RGB Mode

16T )

g % 3 e 3B -
[ o [m=]e]=] <= [ TR[SIE] T |
Gy o) 1 o H |k [
vomlich dajs vy | pa e |as|ma| esaees
ol i elalm]=]@]m] o [ TE[51E] " |

1320

Figure 13-3 Serial RGB SYNC Mode Horizontal Data Format

« [UIuiiiiruuudu iy gu it
N e T O A T LT ETIL T DT T

DEN
':lui‘:nl-:cll E i | E Il dste Ftr |-::11 ||,_. | 7] | |;.»| Eu| T | | Ir: | :‘ | :e fyallo data |
ooy B G R i w2 ) ey =] [ 2 o
VR=l | Mo W Inuzin dasg B (&1 | R | B2 )& | R wlnw Irrvalid cats
T..

M:-320

Figure 13-4 Parallel RGB Horizontal Data Format
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RGE Made (3602240) Verical Timing - NTSC.

—ENEN Fiolkd 000 Fiold = Tw

e |

— 00D Flald —e== EVEM Fiedd = Tw
|
- T -
[ bl ]
HS | | | | | | |
[o8i [ 260 [ 265 [ 284 [ 265 [ 286 ] - [280 [ 261 [ 985 [ e [ma | 520 [ 521 [ 622 | 523 |

wwelw] .

Figure 13-5 Digital RGB NTSC mode Vertical Data Format for 262.5Ty

RGE Mode (350X240) Vertical Tirming - PAL

—EVEM Finhd—= 0D Finld = Tw
|
v l .
) | - |
-+ [
[Ea T e T 17 1T & 17T 3 17 41 ... & T & T 35 T a8 T 3] e | EE I O O T T T |
Do, D, D0 BTV oL m ------ |..ll'z.'.'|l'..{.-'!! DLE I'.f!!ii|

WTgos

UL JUUUL

D Pl EVEN Fiald =

[

L' I- WA -I

[F1 [ &7 [ i3 [ 912 | 318 | 916 |
Do, D1, D2[70) - Temy oL m ______ |..IIZ-.'.'|I'..{.-'!!
DEN | ...... |

Figure 13-6 Digital RGB PAL mode Vertical Data Format for 312.5Ty

[E6 [ 67 [ Gis | os ] e | 6l |

DLzEr

I'.K!!ii|
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RGE Mode (3602240} Vertical Timing - NTSC.

S0 0 I I I e O O I e

o o[ lo]

Figure 13-7 Digital RGB NTSC mode Vertical Data Format for 262 Ty

RGE Mode (3600240, 15200240) Vertical Timing - PAL

- Tow o
[ |
= |
HS | | | | |
[ [&a [ 1 [ 2 [ & [ 8] - [E [ & [ &7 [ @8 [ 38 | e [303 | 508 | dos | 504 | ao7 [ som |
00, D1, D2[7:0] Tamy oLl “ ...... ||,'.z;-'|.1|>.-.5 D275 .J|>.:u|

o L

- ¥
|
- T -
[ w ]
HE | | | | |
[ (2 [ s [ sl s [ S]] - [G57 [ase [ S8 [ M0 [ 380 ] e [616 [ ei6 [ 6a7 | 616 | 619 | &0 |
0, 01, D2 {70 - Tars oul m ...... ||,'.z;.-|.1|;».-a L2759 ..II:-au|

Figure13-8 Digital RGB PAL mode Vertical Data Format for 3127
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13-4) Data input format for CCIR601 Mode

mode & Horizontzl timing -- 24.54MHz

HZ | |

CLE | | |
Da[70) mivalid Drata X Chl X 1 X cr X Y2 }—(CUEEDX Y838 X Crazo X TE4D0 X Irvald Crata

Tia® 1280Toph -

made & Herizontzl timing -- 27MHz

HE | |

CLE | | |
CO[7-0] v alid Diaia X it X 1 X Cr X ¥2 )—(cu:su)( Y718 X:.as:X ¥720 X Irvalid Data

Tia® 1440Tph -

made B Herizontzl timing -- 24.24MHz
HE | |
CLK | | ) |
DO[7 0] rvslid Dala X Cri X 1 X i X ¥z )—( Crazn )( YE39 X:Laz:X YEAD X Irivalid Data

wa® 1280Teph -

mode B Horizontal timing -- 27MHz
HS | |
CLK | | _ |
popr-0] T X Crt X ¥ X cw X ¥2 }—{ Cra80 X Y718 X:mscx ¥720 X Ikl Dats

Tia® 1440Teph -

Figure 13-9 CCIR601 Horizontal Data Format
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CCIRE01T mode (24.34MHz, 27MHz) - NTSC

QDD Fiek

i
"
=

m
i
m
m
it
[
L

A

- -

21 | 24 35 ] e 261 | 282 | =2

N
.
R
"
R
N
r

QDD Figld———= EVEN Field = Tw.

1
(5% [ 565 [ 266 [ 267 | 268 [ 268 [ 270 | e (255 | 266 [ 287 [ GBE | wvees
1

Figure13-10 CCIR601 Vertical Data Format - NTSC

D70

CCIRE0T mede (27MHz) - PAL

EVEN o
— ™ OO0 Figld = Ty
Ve ,
I L —
i ! - Ty
HS | | | |
! 1
I [ [ [ &5 16 7] = (T [ =13 ] o 565 [ 306 [ 307 ]
: 1
D70 e Tomy | L1 | o2 | oLz
1
—0DD Fieldele EVEN Field = Tw

0 I & U =04 | 2010 | a1 |0 wwern e -\.' o Temana L b oo

DO7:0]

- Tam+ 1 DL3

DL1 | oLz

Figure 13-11 CCIR601 Vertical Data Format - PAL
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13-5) Data input format for CCIR656 Mode

R TR

Sl lglighe 10 0 0 T O g ) g O M g g
T & N £ ST D T D 2 AT T S e oy D D T
= i g g RN o o ) 1 Oy M g B

Figure13-12 CCIR656 Horizontzl Data Format

~ZIRGSE mode (2454 & ITMHz)NTSC, F=0 - QOO0 fieldd, F=1 — EVERN fiehd
A S N I o J S S )
| B P <) I I - I | O[T [= [ [=a [ [ 2%
W |
F
[T 8 | N TR [T SV [DL1]oCz o [ oLe
AR S | S I S )
[Fai]76a 763 | aGe [aRa[ias [ 267 | 58 | [FEr]2ma] 2Rd [ 2% [ZA6[aaT [230] 268
W I
E
oo ol [ [ena [ | et

Figure13-13 CCIR656 NTSC Vertical Data Format - NTSC

COIRG56 mode ETMHZIPAL, F=0 - OD0Rald F=1 - EVEM fisld
16 fap iy g T
[Fia [Fd e [ [see e e e ] = [ = [ =] [(F[a]GE[w s =[]z [50]
| ]
F |
: gl ¥ [ rksrs | end]
R I e
| B I T KT TR FE R ETED EXR ERE TS BRI | | ENE] EREN T R N T ST S E
¢ | ]
E
BT m * ¥[8 [ e

Figure 13-14 CCIRES6 NTSC Vertical Data Format - PAL
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13-6) The HS & VS timing of the ODD/EVEN field
- Qo0 Fhalkl 3\-—-‘ EVEN Flald
HS | L L] 4 L [ L L] LT
Vs | IF \\|J
\ Tn \l
— -— -y —=

[3E=]

Figure13-15 Define the HSYNC to VSYNC timing for RGBE mode

14. Power On Sequence
The Power on Sequence only effect by VCC1, VGG, VCC2, VSSA and VEE the others do not care.

VGG

VCC1,VCC2

VSSA(0OV)

VEE

OFF ON OFF

A
Y
A

“y

T1 .. T
Logic signal

RGB-Video signal

T 2—| T 4—]

1) 10ms=T1<T2
2) Oms<T3=T4=10ms
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15. Optical Characteristics
15-1) Specification:
Ta=25C
Parameter Symbol Condition | MIN. | TYP. | MAX. | Unit Remarks
View Horizontal ] 55 60 - deg
'ewing . O(to 12 clock) | CR>10 | 35 | 40 ~ | deg | Note 15-1
Angle Vertical ;
0 (to 6 o’clock) 50 55 - deg
. Optimum
Contrast Ratio CR direction 200 350 - - Note 15-2
Luminance L 6=0°/¢=0"| 350 400 - cd/m
. . X . _ .| 027 030 ] 03] - Note 15-3
White Chromaticity y 6 =0°/¢=0 031 034 | 037 -
Response |Rise Tr 6 =0’ - 15 30 ms
time Fall Tf ¢=0" - 25 | 50 | ms | o4
Luminance Uniformity U - 70 80 - % Note 15-5
Cross Talk Ratio CTK - - - 3.5 % Note 15-6
Lamp Life Time 25°C 50000 - - hrs l;.=6mA

All the optical measurement shall be executed 30 minutes after backlight being turn-on.
The optical characteristics shall be measured in dark room (ambient illumination on panel
surface less than 1 Lux). The measuring configuration shows as following figure.

Photometer (TOPCON
BM-5A or BM-7 fast)

Field = 1°

TFT-LCD module

[

Wit ¢ -/+ W 00¢

i

DC/AC Inverter

Optical characteristics measuring configuration
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Note 15-1: The definitions of viewing angles are as follow

Lamp connector
12 o’clock

3 o’clock

6 o’clock

Luminance at gray level 63

Note 15-2 : The definition of contrast ratio CR = Luminance at gray level O

Note 15-3:Topcon BM-5A or BM-7 fast luminance meter 1°field of view is used in the testing
(after 30 minutes’ operation). The typical luminance value is measured at lamp
current 6.0 mA.

Note 15-4: Definition of Response Time Tr and Tf:

White <« Black - < Vhite
100%
90%
@
2
=
=1
D
[7)]
(]
10%
o)
o Ir - T -
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Note 15-5: The uniformity of LCD is defined as

U = The Minimum Brightness of the 9 testing Points
The Maximum Brightness of the 9 testing Points

Luminance meter : BM-5A or BM-7 fast(TOPCON)
Measurement distance : 500 mm +/- 50 mm

Ambient illumination : < 1 Lux

Measuring direction : Perpendicular to the surface of module
The test pattern is white (Gray Level 63).

25% 50% 75%
| | |

______{i}___é}____@______25%
_______@ _____ é} _____ _@_______50%
______@___@____@______75%

Note 15-6: Cross Talk (CTK) = | YA-YB | X00%
YA
YA: Brightness of Pattern A
YB: Brightness of Pattern B
Luminance meter : BM 5A (TOPCON)
Measurement distance : 500 mm +/- 50 mm
Ambient illumination : <1 Lux
Measuring direction : Perpendicular to the surface of module

Pattern A Pattern B
(Gray Level 31) (Gray Level 31, central
black box exclusive)

— Ve
/o vl

3 1 U3 1 13
' ' Black
X: Measuring Point (A and B are at the same point.) (Gray Level 0)
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16. Handling Cautions
16-1) Mounting of module
a) Please power off the module when you connect the input/output connector.
b) Please connect the ground pattern of the inverter circuit surely. If the connection is
not perfect, some following problems may happen possibly.

1.The noise from the backlight unit will increase.
2.The output from inverter circuit will be unstable.
3.In some cases a part of module will heat.

c) Polarizer which is made of soft material and susceptible to flaw must be handled

carefully.
d) Protective film (Laminator) is applied on surface to protect it against scratches and

dirt. It is recommended to peel off the laminator before use and taking care of static
electricity.

16-2) Precautions in mounting
a) When metal part of the TFT-LCD module (shielding lid and rear case) is soiled, wipe
it with soft dry cloth.
b) Wipe off water drops or finger grease immediately. Long contact with water may
cause discoloration or spots.
c) TFT-LCD module uses glass which breaks or cracks easily if dropped or bumped on
hard surface. Please handle with care.
d) Since CMOS LSl is used in the module. So take care of static electricity and earth
yourself when handling.
16-3) Adjusting module
a) Adjusting volumes on the rear face of the module have been set optimally before
shipment.
b) Therefore, do not change any adjusted values. If adjusted values are changed, the
Specifications described may not be satisfied.
16-4) Others
a) Do not expose the module to direct sunlight or intensive ultraviolet rays for many
hours.
b) Store the module at a room temperature place.
c) The voltage of beginning electric discharge may over the normal voltage because of
leakage current from approach conductor by to draw lump read lead line around.
d) If LCD panel breaks, it is possibly that the liquid crystal escapes from the panel.
Avoid putting it into eyes or mouth. When liquid crystal sticks on hands, clothes or
feet. Wash it out immediately with soap.
e) Observe all other precautionary requirements in handling general electronic
components.

f) Please adjust the voltage of common electrode as material of attachment by 1
module.
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17. Reliability Test

No Test Item Test Condition

1 |High Temperature Storage Test Ta =+80°C, 240 hrs

2 |Low Temperature Storage Test Ta =-30°C, 240 hrs

3 |High Temperature Operation Test Ta=+70°C, 240 hrs

4 |Low Temperature Operation Test Ta =-25°C, 240 hrs

5 High Tgmperature & High Humidity Ta = +60°C, 90%RH, 240 hrs
Operation Test

g |Thermal Cycling Test -25°C— +70°C, 200 Cycles
(non-operating) 30 min 30 min

Frequency : 10 ~ 55 Hz

7 Vibration Test Amplitude * 1.5 mm

(non-operating) Sweep time: 11 mins
Test Period : 6 Cycles for each direction of X, Y, Z
100G, 6ms
8 (Sr:;)on(izp-)reerztting) Direction: &, &, &Z
Cycle : 3 times

9 Electrostatic Discharge Test 200pF ,0Q =200V

(non-operating) 1 time / each terminal

Ta: ambient temperature
Note: The protective film must be removed before temperature test

[Criteria]
In the standard conditions, there is not display function NG issue occurred. (including :
line defect ,no image).All the cosmetic specification is judged before the reliability stress.
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18.Packing

‘ ZONE ‘ REV. ‘ DOCUUMENT NO. DESCRIPTION ‘ DATE ‘ REV.BY

S
O
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NOTE:
1.Q'TY: 40 pcs panel /carton.
2.Dimension: 530*295*230mm
3.Weight: 8 Kg
4 |50-0100111 |[CARTON 1
3 |50—0500091|PINK Bag 195*105mm 40| MAFE
2 5" Panel 40
1 |50—0300381| FUARkEREEM 1| L&+ BE
e ITEM|PART NO. DESCRIPTION QTY|REMARK
MTL.SPEC. UNSPECIFIED TOL'S REMARK
— N SIRVAN =
o TN T2 B R E]
Prime View International Co., Ltd.
ROUGHNESS
APPROVE|F rqn ks |'03.03.17 | SCALE | UNIT SHEET DWG.TITLE
hd ° " OF" 99 .
cmck [Franks [03,03.17 5 Model Packing Draw
- MTL.NO. DWG FILE: REV. A4
DRAWN | Jimmyc |03.03.17 01 | sizz

The information contained herein is the exclusive property of Prime View International Co., Ltd. and shall not be distributed,
reproduced, or disclosed in whole or in part without prior written permission of Prime View International Co., Ltd.Page:39



