v PHOENIX DISPLAY
oA, INTERNATIONAL, INC.

PHOENIX DISPLAY INTERNATIONAL, INC

SPECIFICATION FOR LCD MODULE

CUSTOMER
PART NUMBER [PDI0O97XGBH-01
DESCRIPTION 9.7" 1024 (RGB) * 768
VERSION V1.0
ISSUE DATE 25-Jan-19

COMPANY ADDRESS:

Phoenix Display International, Inc.
6150 W. Gila Springs Place Unit 2

Chandler, AZ 85226
USA

www.phoenixdisplay.com

(630) 359-5700 office
(630) 359-5701 fax




Revision History

Version

Contents

Date

Note

2/ 14




Contents

1. Scope 313
2 Normative Reference 313
3 Definitions 313
4 Functional Block Diagram 513
5 Technology Specifications 6/13
6 Qutline Dimension 13/13

1.Scope

This specification applies to the TFT LCD module which is designed and manufactured
by LCM Factory.
2. Normative Reference
GB/T4619-1996 Liquid Crystal Display Test Method)} GB/T2424 Basic
environmental Testing Procedures for Electric and Electronic Products.) GB/T2423
{Basic Testing Procedures for Electric and Electronic Products? IEC61747-1
{SIXTH PARTGB2828°2829-87 {National Standard of PRC}

3.Definitions

3.1 Definitions of Vop

The definitions of threshold voltage Vth1, Vth2 the following typical waveforms are
applied on liquid crystal by the method of equalized voltage for each duty and bias.
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ale =

[ selected wavetorm ] [ non-selected waveform 1

(1) Vth1: The voltage which the brightness of segment indicates 50% of saturated value
on the
conditions of selected waveform
(=80Hz, ®=10°8=270"at 25°C)
(@ Vth2: The voltage which the brightness of segment indicates 50% of saturated value
on the conditions of non-selected wavetorm
(f=80Hz, ©=10°8=270"at 25°C)
(@ Vop: (Vth1(50%)+Vth2(50%))/2 (=80Hz, ®=10°0=270"at 25C)

3.2 Definition of Response Time Tr, Td
(LTr: The time required which the brightness of segment becomes 10% from 100%
when waveform is switched to
selected one from non-selected one. (F80Hz, ©@=10°0=270%at 25°C)

(ZTd: The time required which the brightness of segment becomes 90% from 10%
when waveform is switched to selected one from selected one. (i=80Hz,
®©=10"0=270"at 257)

3.3 Definition of Contrast Ratio Cr

Cr=A/B

(1) A: Segments brightness in case of non-selected waveform
(2) B: Segments brightness in case of selected waveform
3.4 Definition of Angle and Viewing Range

T
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4. Functional Block Diagram
The following diagram shows the functional block of the 9.7 inches wide Color TFT/LCD 30
Pin (One CH/connector Module)
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BACKLIGHT UNIT

5. Technology Specifications

5.1 Features

This single-display module is suitable for use in MID, Digital AV products. The LCD adopts one
backlight with High brightness 36-lamps white LED. Construction: 9.7" a-Si color TFT-LCD, White LED
backlight, FPC.

5.2 General Specifications

No. Item Specification
1 LCD 9.7 size
2 Resolution 1024(RGB)x768
3 Display mode Normally white, Tran missive
4 Pixel pitch 0.192(H)X0.192(V) mm
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5 Active area 196,608 (H)X147.456 (V) mm
6 Madule sza 210.2[ WK 164 2{H 2,85 Typa) (0) mm
7 Pixel arangement RGE-stripe
8 Interface 1 channel LVDS
9 Backlight power
10 Panel power
11 Waight TED
5.3Intertace Pin Connection
Pin Mo Symibal Funetion
1 GND Power ground
2 AVDD Power lor LED backlight { Anada)
3 AVDD Mo connadion
4 VEDID Pawar lor LED backiight { Cathaca)
5 NG Ma Cannaction { Rasarva)
[ SCL Comman Yollage
F S0A Digyital Powar
8 DOM LVDS dilleranial data inpul RO-RS,GO)
g boe ALVDS diffarantial data inpul{RO-R5 G0}
10 GND Ground
1 DM LVDS differaniial data inpui{G1-R5,B0-B1)
12 Dip LWDS diffarential data inpul{G1-R5,B0-B1)
13 GND Ground
14 DEh - L VDS differantial data inpul{ B2-B5 HS V5, DE)
15 Dz LV DS eifferartial data inpul{B2-B5 HS VS, DE)
16 GND Ground
17 LVCH - LYDS differantial clock inpul
18 LVCP A VOS differantial clock inpul
19 GND Ground
2 MNC- ha connaction
b5 | LED-A Powar for LED backlight {Anada)
o2 LEDA Pawar lar LED backiight ( Anoda)
23 WG Mo eannaction
24 LED41 Pawar lor LED backlight {Cakada)

6114




25 LED-K2 Powar for LED backiight {Calgada)
o6 LED-K3 Powar for LED backlight {Calgada)
27 LED-K4 Power for LED backiight (Cagada)
28 LED-KE Pawar for LED backiight {Calgada)
29 LED-KE Power for LED backlight {Calgada)
MNarmal Doaration/BIST pallarn salacl Marmally
30 BIST oull la. Whan BISt=H BISTICLK inoul iz nal
naadad) Whan BIST=L Narmal Operatian] Dalauil)
5.4 Absolute Max. Rating
ham Symbal Min Max Linil Canditians
Digilal supply vallage ovDD 0.3 5 W
TFT gate an vallaga VGH 0.3 20 W
TFT gala alvallaga WEL 20 0.3 W
Analog powar supply vollage AVDD 6.5 13.5 W
Oparation Tamparaluna TOP =14 60 £
5.5 Typical Operation Conditions
Symbol | Min. | Typ. | Max Uit Conditions
Digital Supply Vallage ovDD a0 3.3 36 W
TFT Gala on vallage WGH 18 18 20 W
TFT Gala oll valtaga VGEL 11 -104 & W
TFT Commaon alactroda vollage | VCOM 284 3.44 394 W
Analog pawar supply vollaga AVDD 863 8.4 816 W
5.6 Back-light Unit
PARAMETER | SyuL Min Typ Max Urit Test note
condition
LED Gumrant IF 110 120 130 maA
LED Volage
(Total) VE - 18-19 — W
Life Time LBL - 10000 - Hr 151 20mA
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Color White

Cuitput PWM
fRqUeNcy FPWM 100 200 20K Hz
Duty ratio ns 5 - 100 %

(1) Permanent damage may occur to the LCD module if beyond this specification.
Functional

Should be restricted to the conditions described under normal aperating conditions.

2) Ta=25-1 ZT:

(3) Testcondition: LED Current 120mA

5.7 Power Sequence

VDD power and LED on/off sequence is as follows. Interface signals are also shown in
the
Chart. Signals fram any system shall be Hi-Z state or low level when VDD is off.
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ltem Min. Typ. Max. | Unit
T1 0 - - ms
T2 50 - -- ms
T3 5 - -- ms
T4 10 - - | ms
T5 20 - - | ms
T6 50 -- - | ms
T7 20 - - | ms
T8 10 - - ms
T9 20 -- - | ms
T10 10 - -- ms
T11 20 - -- ms

5.8 Timing Conditions
5.8.1 6bit LVDS input

PoLR

N /
D D G Gl Gl S Gl G, Gl
'NL“(G'I me (o'n] :}(GE-X GL}{ ::-3:){ IE:EXG'I :.KE1}
D E G P S 0 D & T
5.8.2 8Bit LVDS Input
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5.8.3 The input data format: (only for DE Mode)

Ham Symbol Blan. Typ Max Lirat
Frame Fetw - ] &0 &5 Hz
Frame Pericd t1 Ta3 E0g Bid line
“ertica' Display Time 2 THE TES i lire
“ertica' Blanking Tims B 25 38 51 line
_ine Scanning Tima [ = 1202 1344 1554 clock
‘Horizontal Gisplay Tme | 8 | 022 | 104 | 1024 | clock
Horizontia' Blanking Time & 280 320 380 clock
Clack Rate t7 ES 5 75 MHz

Timing Diagram of Interface Signal
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(1pwtical
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5.9 Optical specifications
[teme Symiol Condtion Uit |Remark
Min. | Typ hax.
aL d=180°(9 o'clock) 70
Viewing angle er $=0°(3 o'clock) 80 dagree
[CR=10) 8t $=00°(12 o'clock) 80
=] d=370°8 o'clock) 80
Fesponse time T o0 25 | msec
Bise+Fall
Contrast ratio CR 500
W 028 | O 0.34
G Maomal
Color chi tic:
- T g=b=0° 028 | 033 | 038
Luminance L 280
Luminance Yu 70 75 oy
unifonmity

Mote 1: Definition of viewing angle range
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Fig. 4-1 Definition of viewing angle
Mote 2: Definition of optical measumment system.
The optical charactenistics should be measured in dark room. After 30 minutes
operation, the optical properties are measuned at the center point of the LCD screen.
(Viewing angle is measured by ELDIM-EZ contrast/Height :1.2mm  Response time
iz measured by Photo detector TOPCOM BM-7, other items are measured by
EM-5A/Feld of view: 17 /Haight: 500mm.)

Normmal line
f=d:=0"

Photo detector

=007
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Fig. 4-2 Optical messurement system setup

MNote 3: Dafinition of Response time

The response time is defined as the LCD optical switching time interval

between “While” state and “Black” stale. Rize ime (TON} is the time between photo
detecior oulput intensity changed from 9094 to 109, And fall ime (TOFF) is the time
between photo detector cutput intensity changed from 1086 to 90%.
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IMig. 4= 3 Definltion of responze time

Mote 4: Definition of contrast ratia
Contrast ratio (CR) Lurrli.r-a-'!ce measurad when LCD on the "White” siete
Lunmimances mesasunad whan LG Don the "Blank® aiate

Mate 5: Definltion of color chromatizity (CIE1331)
Crdor noordinates measured ar center point of LELL

Mote € all irpul terminale LCD panel must be ground while measurng the center
area of e pamel. The LED driving condilion is keo=140ma.

Mote T- Definition of Luminance Linifonmity
Active area Iz divided inte € measurng areas [Refer to Fla. 4-4 JEvery
measurng polnt s placed &t the cenler of each measurdng area.
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Fig. 4= 4 Definition of measuring points

Boiveee: The megsurad maximurm luminanees of al measurement posilion.
EBmur: Tna maasured minimum luminance of all measurement positlion.

13714



1 2 | |
ISSUE AMENTMENT DATE
Fis NEW ISSUE 2017-8-23
L0 Ml A
B 030D Bt
k] HEEKAA)
[~ | uy joim, 28] 2020
1t ._Mﬂ y.-N
f
q
ji
B
| L et —
- ] ol D
- LelLB4 i
e
Lan B S Bt B B
L
PIN(E) o— —e FIN(A)
. R
Notes:
.
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2.\ Modification rev. number LR L
3. Draft angle 1.5° :ph L LED: 646= 35 Pes
4. () reference dimension, ¥ :critical dimension
6.A11 radii without dimensionR0.3,Unspecified Tolerances is: #0.20mm BACKLIGHT NO.:
Electrical-Optical Characteristics(Ta=25° C): }
CUSTOMER' § NO. : e
SHEET | FIRST ANGLE FROJECTICN] UNIT
Tten Synbol| min. | typ. | max. |Unit | Condition
BL Duminance| L¥ | 250 %' . lof 1 |ml@ mm
Main Uriformity| Avg 6 80 L] DESIGN:
screen | Bl Colour | X | 0.260 | 0.290 | 0.320 i Wangdefu/2017-8-24
Coordinate| v | 0,280 | 0,310 | 0.340 B CHECKED: o
Lusinance | Lv | -— cd/m
Sub Uniformity| Avg | — % COUNTERS IGH: o U
sereen | Colour ¥ —_ | =1 =
Coordinate| ¥ — | — | — APFROVED: .
Forward Voltage vi | 18.0]18.2 ] 20.4] Liweining/2017-8-24
+Operating Temperature:-2p™+70* ¢ »Storage Temperature:-307+60° ¢ DRARING Ko: q 40
5 _ 6 CP-16071301
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