Model Name(TVO80WXM-NL3)

lenowo 518 Ciquid Crystal Display

Product Specification

SPECIFICATION

FOR
APPROVAL
( ) Preliminary Specification
(@) Final Specification
Title Customer ApprovalSheet for Lenovo
Customer Lenovo
Part Number SD18C07920
SUPPLIER BOE
MODEL TVO80OWXM-NL3
Version Ex. 1.0
SIGNATURE DATE APPROVED BY DATE
LU
/
REVIEWED BY

5KEF 20160302

Please return 1 copy for your confirmation with
your signature and comments.

2016.03.02 1/41




Tenowvo 5xis

Model Name(TVO80WXM-NL3)
Liquid Crystal Display

Product Specification

CONTENT LIST

No ITEM Page
COVER
......... CONTENTS
......... RECORDOFREV|S|ONS
o 1 ..... GENERAL DESCR| pT| ON ...............................................................................
.. 2 ..... ABSOLUTE MAX|MUMRAT|NGS .......................................................................
3 ELECTRICAL SPECIFICATIONS
.. 4 ..... opT|CA|_ C H ARA CTER|5T|CS ..........................................................................
.. 5 ..... MECHA N |CA|_ CHARACTER|3 T|CS ....................................................................
o 6 ..... REL I.Aé. |_| TYTEST ........................................................................................
.. 7 ..... |NTERNAT|ONALSTANDARD3 .........................................................................
8 ..... pACK|NG ..................................................................................................
9 Incoming Inspection Standard
10 CheCk“St ...................................................................................................
2016.03.02 2/41




Tenowvo 5xis

Model Name(TVO80WXM-NL3)
Liquid Crystal Display

Product Specification

RECORD OF REVISIONS

Revision No. Revision Date Page

Description

Ex.1.0 Ex.2016.03.02 - First release

2016.03.02

3/41




Model Name(TVO80WXM-NL3)

lenowo 518 Ciquid Crystal Display

Product Specification

1-1. GENERAL DESCRIPTION

Block Diagram
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Features

TVO80WXM-NL3 is 8” color TFT-LCD (Thin Film Transistor Liquid Crystal
Display) module composed of LCD panel, MIPI driver IC, control circuit
and backlight. By applying 8 bit digital data, 800 xRGB (3) x 1280,
16.7M-color images are displayed on the 8” diagonal screen
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Model Name(TVO80WXM-NL3)

Liquid Crystal Display

Product Specification

1-2. General Spec

No Item Specification unit Remark

1 Screen Size 8 inch -

2 Active Area 107.64(H) x 172.224(V) mm -

3 Panel Size 112.64(H)x181.824(V) mm -

4 Outline Dimension 114.8(H) x 184.7(V)*2.58(typ) mm -

5 Display Resolution 800(H) XxRGBx1280 (V) pixel -

6 Pixel Pitch 134.55(H) x 134.55(V) um -

7 Display Method a-Si - -

8 Display Mode HADS - -

9 Display Color 16.7M - 8hit

10 Color Gamut 60 % typ

11 Luminance 350(typ),, 300(min) nit Typ, center P
12 Contrast Ratio 800:1(typ) 600:1 (min) - Typ, center P
13 Viewing Angle 85/85/85/85 ° CR>10(U/D/L/R)
14 Pol Surface Treatment HC - -

15 Weight 120 g max

16 D-IC NT35523B - Nova

17 Inversion Method Z-Inversion -

18 LED Q’'ty 7S3P(21EA) ea String*Parallel
19 Power Consumption White Patten: 1260 + 200=1460 mw Backlight + Logic

2016.03.02
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Model Name(TVO80WXM-NL3)
Liquid Crystal Display

Product Specification

1-3. Key Part List(5pcs average data)

item Supplier Spec/Size Weight/ g Remark
TFT Glass Corning EXG/112.64*181.824*0.5 mm
C/F Glass Corning EXG/112.64*178.674*0.5 mm
Upper Pol LGC CF*(l)llolgillz)l& 2.87
Lower Pol LGC TF20111124(2§X)787 2.78 W/O APF
Cell Liquid Crystal Merck ADS LC 0.06
UV Glue/Tuffy - -
D-IC Novateck NT35523B, 27.96*0.92*0.2mm 0.1
ACF(COG) Sony CP-36931 N/A
ACF(FOG) Hitachi AC-7813KM N/A
COG Ass’y - - 12
EMI coating - - -
Main Connector Hirose FH26W-39S-0.3SHW(05) 1
FPC JCRE 58*12.5*0.23mm 1
FPCA JT B 58*12:5%0.23mm 5
PCBA Insulation Tape - - -
Conductive Tape - < -
Release film on ) ) i
conductive tape
CNT Stiffener - - -
B/W tape SVS SVS-DPTB-D-60#,T=0.06 N/A
Top Diffuser SKC JS560HK,110um 3.68
Upper Prism ES KBUO-100N, 100um 287
Lower Prism BRF# KBUO-100N, 100um 287
Down Diffuser SKC CH19NH,0.095mm 1.2
LGP NEMR&ER PC, 0.55mm 13.35
BLU Mold frame BR PC 1
Double Tape 3M - 0.1
Reflector =% Lumirex100 1
Metal Frame NI SUS304 0.15mm 27.34
LED bEIE Lexar,3806,0.6t N/A
LED Lightbar =@ - 1
BLU Ass’y CT -
Total - - - 114
2016.03.02 6/41
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1-3-1. PCBA Gerber/Layout and Schematic Diagram

Model Name(TVO80WXM-NL3)

Liquid Crystal Display

-

n

s EE = ,
9]
0000

o) | |

LB
BEE
ol ] |
el | |

onm
L
" omm

H
TR R L gt i
PPETVEITTL (L1 LETTLFTTTVITONY LRI TOVTINTE (PPN I T TEL) L
ol o e W G VB W [ T P P e e T T L LT Ty i ¢
R e e e s mm— HH lHL R A
u) . 7 T ]
waj
O 0 [ 5 Il
i g sﬂ g :Ei of [ EE
i 0L o
Vom0 fon v oW W 0 Vovaomanms 00
S L
§
n-s_ff'"#:f S—
3 =y
¥ Ko
B l E,:Eg_‘ e
B L = = e
= e =
T I = L
o s - - w ;;m H
2= L L%l = © 1 b
f:m oy R : - o =
- N 1Y 1 "
= 1 f
T L e weneen, 10 sl to 0D . 5;"73""
L m)_uv’\L)m
s wm
.
= H
eE 1
.
e um Ei BART WO i ‘COLOR/FINISE iu'n} FEMARES
= ol s
- [t R Dy " Schematic EP(I
DHG NO. =
01
1




Model Name(TVO80WXM-NL3)

lenowvo ixis Ciaaid Crystal Displa

Product Specification

1-3-2. FPC Pin Assignment
Please pay attention that IC bump down(TFT glass up and C/F glass down)

1 DUMMY 43 VDDB 85 vcn
2 NULL 44 AVDDP 86 \Yeil
3 VCOMOUT 45 AVDDN 87 GND
4 VCOMOUT 46 VSN 88 GND
5 VCOMOUT 47 VSN 89 GND
6 VCOMOUT 48 DUMMY 90 VCL
7 VGOFF 49 DUMMY 91 VCL
8 GND 50 DUMMY ) C31P
9 GND 51 DUMMY 93 C31IN
10 GND 52 DUMMY 94 C32P
11 VCOM 53 RESX 95 C32N
12 GND 54 BC_CTRL 9% AVDDN
13 GND 55 BC 97 AVDDN
14 VPP 56 PMODE1 98 VSP
15 GND 57 BMODEO 99 VSP
16 D3N 58 LNSW1 100 VDDB
17 D3P 59 LNSWO 101 GND
18 GND 60 PNSW 102 GND
19 DON 61 IM2 103 GND
20 DOP 62 M1 104 VGH
21 GND 63 IMO 105 VGH
2 CKN 64 TE 106 C42N
23 CKP 65 GND 107 C42P
24 GND 66 GND 108 C41N
25 DIN 67 GND 109 C41P
26 D1P 68 GND 110 VGL
27 GND 69 GND 111 VGL

: 28 D2N 70 VDD 112 C51P

125 1 29 D2P 71 VGOFF 113 C51N
30 GND 72 VGOFF 114 GND
31 GND 73 GND 115 VCOM
32 VDDLP 74 GND 116 GND
33 VDDLP 75 VDDA 117 GND
34 VDD3_MIPI 76 GVDDP 118 GND
35 VDD3_MIPI 77 GVDDN 119 VGOFF
36 VDD3 78 DUMMY 120 VCOMOUT
37 VDD 79 VGON 121 VCOMOUT
38 VDD 80 VGON 122 VCOMOUT
39 GND 81 DUMMY 123 VCOMOUT
40 GND 82 VCOM 124 NULL
41 GND 83 VDD 125 DUMMY
42 GND 84 VDD

2016.03.02 8/41
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Model Name(TVO80WXM-NL3)

Liquid Crystal Display

Product Specification

1-3-3. Pol General Spec

CF POL TETPOL
110.04+0.15 ) 112.04+0.15 R
= -+
i i
10 i 10 .
o i o I
+| Absorption Axis —+ c
o - - > I~ e I
@ ! 0 E
1 [
NS i ~ 2
- ! - =T
i A\
v
[ 1] CF 1] TFT
Rubbing t Absorstion
direction I " anis
I 00 L.. 90°
=== b o e = T | EE T
Absorption Rubhbing |! .
axis direction]l - Q
I = 5
v E E_é’
E a
POL Spec :
Item CF POL TFT POL Remark
Material MNormal TAC Mormal TAC
Surface AG25 Clear
Absorption Axis(") 0 a0 O-Mode
Transmittance (%) 42.2 422
Thickness{um) 119 114
2016.03.02 9/41
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Model Name(TVO80WXM-NL3)
Liquid Crystal Display

Product Specification

1-4. Change List

Change Details Rema
No. Reason K
Before After IKs
. Down Prism Down Prism
White Spot KBCO-100S KBUO-100N
H/W change
Ball drop Mold frame Mold frame
panel broken thickness 2.23mm thickness 2.33mm
6 LGP ears No LGP ears
Design Change ) )
Leak LED-FPC size: LED-FPC size:
cakage 110.74*3.5mm 112.04*3.5mm
Reflector size: Reflector size:
110.74*179.874mm 112..04*180.624mm
S/W change
Remarks:

1.H/W change includes all materials, components, label etc.
2.Design change includes size, position etc.
3.5/W change includes initial code etc.

Please pay attention that this list is just a summary, an individual Design C
hange List which contain much more information is also needed

2016.03.02




Model Name(TVO80WXM-NL3)

lenowo 518 Ciquid Crystal Display

Product Specification

2-1. Absolute Maximum Ratings

The following are maximum values which, if exceeded, may cause faulty operation or damage to the unit.

Table 2.1 Absolute Maximum Ratings

Values
Parameter Symbol Units Notes
Min Max
LCD Analog Voltage VDD -0.3 5 V
LED Current lLep NA 30 mA
Storage Humidity Hstg 5% 90% %RH
Storage Temperature Tstg -30C 80°C C

2016.03.02 11/ 41




Model Name(TVO80WXM-NL3)

lenowo 518 Ciquid Crystal Display

Product Specification

3-1. ELECTRICAL CHARACTERISTICS
Table 3.1 Electrical Characteristics Of TFT-LCD Module

Values _
Parameter Symbol : Unit Notes
Min Typ Max

LCD Input Analog Voltage VCI 3.0 3.3 3.6 V. If necessary
LED Input Current VDDI 1.7 1.8 1.9
“H” Level Input Voltage Ligp - 20 - mA
“L” Level Input Voltage Viu 0.7xVDDI - VDDI A%
“H” Level Output Voltage Vi 0.0 - 0.3xVDDI \%
“L” Level Output Voltage Vou 0.8xVDDI - VDDI \Y%
Input high level leakage Vor ) ) 0.2xVDDI v
current
Input low level leakage
current T p A 1 nA

Sleep

Mode o Al ) ) nA
LCD

. 0.23(W pattern)
P, - 2 w 1

Power . Logic N 0.2 (Wepattern) 0.35(R/G/B pattern)
Consumption

BLU Py - 1.26 1.386 w

Notes:

(1) The specified current and power consumption are under the conditions at VDD =3.3V, T = 25°C, and fv
= 60 Hz, at white pattern (TYP)

The specified current and power consumption are under the conditions at VDD = 3.3V, T = 25°C, and fv =
60 Hz, at R/G/B pattern (MAX)

(2) LED Backlight assumptions: 21 Vf(MAX), 60 mA. (7S3P LED Total Input )

3-2. Logic Power Consumption

Values
Parameter Symbol Units Notes
Typ Max
Normal Mode lvop 60 70 mA White Pattern
Sleep Mode lvop - - UuA White Pattern

2016.03.02 12 /41




Model Name(TVO80WXM-NL3)

’Eﬂovaﬁﬁ Liquid Crystal Display

Product Specification

3-3. BACK LIGHT UNIT

3-3-1 The edge-lighting type of back light unit consists of 21 LEDs which
Is connected in serial.
Table 2-3-1 Electrical Characteristics Of Back Light Unit

Values
Parameter Symbol Units Notes
Min Typ. Max
LED Current lLep - 20 - mA 7S3P
LED Forward Voltage Vieb - 3.0 3.3 \/ 7S3P

PING
PIN3
PIN7
PINZ
.
PINS

LED Circuit Diagram

3-3-2 LED Rank

0.265 />\ oF

pov4 —
e 4

0.25 —EG
%/ e F 3
0.245 ~
:I.E"]' T 1 1 T 1
0.275 0.28 0.285 0.29 0.295 03
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Model Name(TVO80WXM-NL3)
Liquid Crystal Display

Product Specification

3-4. LCD INTERFACE CONNECTIONS
Interface Connector: FH26W-39S-0.3SHW(Hirose)

Table 3.4 LCD Connector Pin Configuration

Pin No. Symbol I/O Description
1 NC - NC
2 NC - NC
3 NC - NC
4 NC - NC
5 FB3 P LED=
6 FB2 P LED-
7 FB1 P LED-
8 NC - NC
9 VLED P LED+
10 VLED P LED+
11 VLED P LED+
12 NC - 7.5V, For VPP
13 LED PWMin I NC
14 LED PWMout ) LED PWMout
15 ID I/O ID(GND for BOE)
16 LCD RST I Reset
17 NC - NC
18 NC > NC
19 VDD P 3.3V
20 VDD P 3.3V
21 VDD P 3.3V
22 IOVCC P 1.8V
23 IOVCC P 1.8V
24 GND P GND
25 D3P | MIPI Input Data Pair D3P
26 D3N | MIPI Input Data Pair D3N
27 GND P GND
28 D2P I MIPI Input Data Pair D2P
29 D2N I MIPI Input Data Pair D2N
30 GND P GND
31 CLKP I MIPI Input Data Pair CLKP
32 CLKN I MIPI Input Data Pair CLKN
33 GND P GND
34 D1P | MIPI Input Clock Pair D1P
35 DIN I MIPI Input Clock Pair D1N
36 GND P GND
37 DOP I MIPI Input Data Pair DOP
38 DON I MIPI Input Data Pair DON
39 GND I GND

P:Power or GND, l:Input, O:Output

2016.03.02
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Tenowvo 5xis

Model Name(TVO80WXM-NL3)
Liquid Crystal Display

Product Specification

3-5. SIGNAL TIMING SPECIFICATIONS

ITEM SYNBOL min typ max UNIT
Frame Rate - 60 - Hz
LCD
Pixels Rate - 68.4 - MHz
Frequency fCLK 450 - MHz
DCLK
Period Tclk 2.22 - ns
Horizontal total time tHP 880 - L
Horizontal Active time tHadr 800 tok
Horizontal Horizontal Pulse Width tHsync 16 - tok
. Horizontal Back Porch tHBP 48 2 tok
Timing
Horizontal Front Porch tHFP 16 -
Vertical total time tvp 1296 - t,
Vertical Active time tvadr 1280 t,
Vertical Vertical Pulse Width tVsync 4 - t,
Vertical Back Porch tvBP 4 - t,
Vertical Front Porch tVFP 8 - t,
Differential Swing VDswing - 400 - mV
Bit Rate TX SPD(MBPS) E 450 - Mbps
Data bit/
Pixel Fomat - 24 - pixel
Lane - 4 - Lane
X Please refer to initial code
wertical
Sync
BT
+ W syrinc Inwvisible image
Tver
Wisible image
WP
W dr
WFEP
- orizomtal ‘ I I
m Sz;-'n-::1 ' (] d
Hsync | HEBP HAucie HFEP
i HP
Single-end High Speed Signal
Vo _—— —
Wemrxoe = (Vor + Won)/2 ><— _ -
WD _—
Differential High Speed Signal
Voo = Vor-Von l
OV (Differential) — _— — — - %_ _
v

2016.03.02 15/41




Model Name(TVO80WXM-NL3)
Liquid Crystal Display

Tenowvo 5xis

Product Specification

3-6. MIPI Data&CLK Line Impedance Test Result

(1) MIPI Interface Timing Sequence
(a) MIPl interface DC characteristic :

Parameter Symbol Min Typ Max Unit Condition
MIPI digital operation
current Tveer } 20 ) mA )
MIPI digital stand-b
c%lrrent y Lyccrrst - 300 - uA 4
MIPI Characteristics for High Speed Receiver
Single-ended input low
voltage Vins -40 ) : mv
Single-ended input high
Common-mode voltage V cMRXDC 70 - 330 mV
leferentlal input Zy 80 100 125 o
impedance
HS transmit differential
voltage(Vop=Vor-Von) [Vobl 140 200 250 mV
MIPI Characteristics for.iow Power Receiver
Pad signal voltage range A\’ 0 - 1350 mV
Ground shift VNDsH -50 - 50 mV
Output low level VoL =50 - 50 mV
Output high level Vou 11 - 1.3 A"
i M N Vs
% :
ven  IN -
r i : LEY k1 I

High Speed Differential
Signal

Low Power Single
Ended Sigmal

MIPI DC Diagram

2016.03.02 16/ 41
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Model Name(TVO80WXM-NL3)
Liquid Crystal Display

Product Specification

(b) MIPI data to clock timing definitions

Clock Parameter Symbol Min Typ. Max. Unit
Ul instantaneous Ul INST 2 - 4 ns
Data to Clock Setup Time [Receiver] T SETUP[RX] 0.15 — — Ul INST
Clock to Data Hold Time [Receiver] T HOLD[RX] 0.15 — — Ul INST
Reference Time
T:.'r iy T'IIII 1 »

CLKp

CLER

—

[J' S'L“HET
+ Tocpw

TWhiar

>

T-::u-..-.

MIPI data to clock timing definitions

2016.03.02
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Model Name(TVO80WXM-NL3)
Liquid Crystal Display

Tenowvo 5xis

Product Specification

3-7. Power On/Off Sequence

vee -
[3.3v] -

! |

T3 T4
IoVEe T2 L .
1av
: ' —__/_\ / 14 \)‘_* 18
Resat J "l Initial Power "‘Fﬁ:__.
Code Code L
MIF
Command/ / LP mode k MM Video data &
Video data |
15 /—\"
Té
BLU_EN h
POWER ON/OFF Timing
aremeters Value Uhit
P Min. Max.
T1 0.5 10
T2 15 100
T3 0.02 0.5
T4 20 200
T5 200 500 ms
T6 40 200
T7 100 200
T8 1 100
T9 No Limit INO Limit
T10 500 No Limit

2016.03.02




Model Name(TVO80WXM-NL3)

lenowo 518 Ciquid Crystal Display

Product Specification

3-8. IC General Spec and Size

General Description

The N'T35523B device is a single-chip solution for a-Si TFT LCDthat incorporates gate drivers
and is capable of

800RGBx1280, 768RGBx1280, 720RGBx1280, 640RGBx1024, 600RGBx1024 and. 540RGB x
960without

internal CGRAM.It includes a timing controller with glass interface level-shifters and.a glass
power supply circuit.

The NT35523Bsupports MIPI Interfaceonly .

The NT35523B is also able to make gamma correction settings/separately for RGB dots
to allow benign

adjustments to panel characteristics, resulting in higher'display qualities!

This LSI is suitable for small or medium-sized portable mobile solutions requiring long-term
driving capabilities,

including bi-directional pagers, digital audio players, cellular phonesand handheld PDA.

FEATURES

VGHO/VGLOvoltage generatorfor gate control signal and patel

Oscillator for display clock

Supports gate control signals to gate driver in the panel

Content Adaptive BrightnessControl (CABC)

Image Enhancement (IE): include brightness/edgey/ vividcolor enhancement
Sunlight Readability Enhancement(SRE)

2016.03.02 19/ 41
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Model Name(TVO80WXM-NL3)
Liquid Crystal Display

Product Specification

3-9. Power Consumption

Parameter Symbol Typ Unit Remarks
LO 153 mw
L32 165 mw
L64 165 mwW
L96 168.3 mw
L127 168.3 mw
L160 168.3 mw
L192 168.3 mw
Logic Power L224 171.6 mW
255 171.6 mwW
R255 297 mWw
CABC off G255 297 mW
B255 297 mW
8 color bar 280.5 mw
0-255 Gray Transition 280.5 mW.
Lenovo L - 0 A Lenovo will send pic.
Icon Interface - mw
25% on 0.315 W
50% on 0.63 W
BLU 75% on 0.945 W
100% on 1.26 W
2016.03.02 20/41
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Model Name(TVO80WXM-NL3)
Liquid Crystal Display

Product Specification

4. OPTICAL CHARACTERISTICS

4-1. Optical Characteristics — Backlight 100%

Parameter Symbol Condition Min Typ Max Unit Remarks
012 80 85 - ° Note 1
©6 - ° Note 1
CR >10 80 85
09 80 85 - ° Note 1
Viewing Angle o3 80 85 - i Tiote J
1ewing Ang o1 80 85 - ° Note 1
04 - ° Note 1
CR>10 80 85
o7 80 85 - ° Note 1
11 80 85 - ° Note 1
Contrast Ratio CR Optimal 600 800 = - Note 1,4
Brightness Lv Optimal 300 350 z cd/m?2 Note 1
Brightness Uniformity Y Optimal 80 85 - % Note 1,7(9P)
Flicker -30 dB Note 1,2
Crosstalk 2 % Note 1,3
. ©=0°
Response time T, OrT, S - 25 35 ms Note 1,6
Ta=25°C
Color Gamut NTSC - 55 60 - % Note 1
. .. X 0.27 0.30 0.33 - Note 1
White Chromaticity CIE 1931
y 0.29 0.32 0.35 - Note 1
.. X 0.586 0.616 0.646 - Note 1
Red Chromaticity CIE 1931
y 07326 0.356 0.386 - Note 1
y X 0.301 0.331 0.361 - Note 1
Green Chromaticity CIE 1931
y 0.569 0.599 0.629 - Note 1
- X 0.125 0.155 0.185 - Note 1
Blue Chromaticity CIE 1931
y 0.058 0.088 0.118 - Note 1
4-2. Cell&BLU Optical Characteristics
Parameter Typ Unit Remarks
Aperture Ratio 64% %
Upper Pol Trans. 42.5 %
Lower Pol Trans. 41.4 %
Panel Trans. 4.6% % w/o APF
Panel Trans. - % with APF
BLU Luminance 7600 Cd/m? Center
BLU Luminance Uniformity 85%typ;80%min % 9PIONT

2016.03.02
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Model Name(TVO80WXM-NL3)

lenowvo ixis Ciaaid Crystal Displa

Product Specification

4-3. Gamma/Color Coordinate Uniformity/CE Function/CABC Function (TBD)

4.3-1 Gamma Curve
Request: R/G/B/W, 0-255 gray scale, step 1 gray scale

L]
/

4.3-2 Color Coordinate Uniformity
Request: white pattern, 0-255 gray scale, step 15 gray scale.

o 40 252 i

0. 35
0. 30 /_
0. 25

.20 i

0o.15

Chromaticil
[=]

o 10

0. 035

0. o0

o S0 100 150 200 250

4.3-3 CE function(on and off)
Request: Macbeth color checker. Please provide all CE on data if there is more than one CE solution.
Need color coordinate of Macbeth color checker, while CE on and CE off

\\ H\__
, i
4 g '\
.'___d" _."'-.- T ¥
1\_)’ - _.___..-"'
o - : g
F : - -

B1.b +5.b =Mb

it

4.3-4 CABC function(on and off)
Request: Movies comparison( three segments with different frames details, lighter, light+dark, darker)
Measure LCD power consumption of three segments , including logic and BLU

2016.03.02 22 /41




Model Name(TVO80WXM-NL3)

’enomﬂﬁ Liquid Crystal Display

4-4. LCD Spectrum and BLU Spectrum

Center Point
4 I
8inch WXGA HADS CF Spectrum

o ~ ST N
RV SR
VAR , =
NN et
N N\

380395410425440455470485500515530545560575 590605620 635650665680695710725740755770

N M

100%

0%

5.00E-01
4.30e-01
4.00e-01
3.50E-01
3.00E-01
2.50E-01
2.00e-01

1.50E-01 l\
1.008-01 \ —

5.00E-02
0.00E+00

380 480 580 680 780/nm




Model Name(TVO80WXM-NL3)

’Eﬂovaﬁﬁ Liquid Crystal Display

Product Specification

[Note 1] Optical Test Equipment Setup

The LCD module should be turn-on to a stable luminance level to be reached. The measure
ment should be executed after lighting Backlight for 20 minutes and in a dark room.

| Optical Stage (x,y)

_— LCD Module

—._\_\___\_\_ C
— BM-3A or
Center of the screen 7 ———__| TRD-100 or
R Field=2 SRULIR

500 mm

Fig 4.1. Optical Characteristic Measurement{Equipment and Method

[Note 2] Flicker

The flicker level should be measured with horizontal gray/black stripes. The flicker is essentially a ratio of
the powers in the frequency spectrum at 30.Hz (Py) and 0 Hz (P,. DC level).

F =20 Log (P,/ Py)

G1
G2

G1280

2016.03.02 24 [ 41




Model Nam e(TVOSOWXM-NLS)
lenowo 518

Liquid Crystal Display

Product Specification

[Note 3] Crosstalk

. A

Y.

H/2

HI8 e HIS >

..... X
P1 ©
>
X

P2 P3

V/I2

P4

Fig 2-5. Crosstalk measurement points

A: Luminance for P1 ~ P4 with all 127gray pixels
B: Luminance for P1 ~ P4 with 127gray pixels when the black box is applied

A-B
Crosstalk [%] = Maximum [Absolute (T) ]

2016.03.02 25/41



Model Name(TVO80WXM-NL3)

lenowvo ixis Ciaaid Crystal Displa

Product Specification

[Note 4]

Contrast Ratio is defined as follows ;

Photo detector output with LCD being “White”

Contrast Ratio(CR) =
Photo detector output with LCD being “Black”

[Note 5]

Viewing Angle Range is defined as follows;

uP 6=0°
(12 o’clock) A

®=90°

- — — - - - - N — -\

LEFT RIGHT
(9oclock) __TC___ W _____________\ (3 o'clock)
— o =)0
@=180 TFT-LCD o=0

Module

DOWN
(6 o'clock)
@=270°

Fig 4.2 Viewing Angle Definitions

2016.03.02 26 /41
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Model Name(TVO80WXM-NL3)
Liquid Crystal Display

Product Specification

[Note 6]

Response time is obtained by measuring the transition time of photo detector output, when input

signals are applied so as to make the area “black” to and from “white”.

100%
90%

White

10%

Photo detector Output

0,
0% Black

T

Black

Tt

[Note 7]

Fig 4.3 Response Time Definition

The brightness measurement is taken at point 9P.

Time

Brightness _ Minimum Photo detector output for P1-P9 with all pixels white

Uniformity Maximum Photo detector output for P1-P9:with all pixels white

W/6 w3

W/6

/6

L3

L3

L/6

Fig 4.4 Brightness Measurement Points

X 100
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5. MECHANICAL CHRACTERISTICS

The contents provide general mechanical characteristics for the model.

In addition the figures in the next page are detailed mechanical drawing of the LCD.

Iltems Description Typ. Tolerance Unit
Mother Glass Size 2500*2200 - mm
Q-Panel Size 710.64x371.648 mm - mm
C/Fand TFT
thickness after thickness 0.5/0.5 +0.02 mm
slimming

A/A 107.64*172.224 - mm
CIF 112.64*178.674 +0. mm
TFT 112.64*181.824 +0.2 mm
Panel BM(U/D/L/R) 724;_32055 - mm
IC Bonding Area 3.15 - mm
Pol Size CF: 110.04*174.62 - mm
GaEOE:SQV:’?S;‘DF/BE)C/ E | cF:1.212.854/1:3/1.3 +0.3 mm
Horizontal 114.8 +0.15 mm
Vertical 184.7 +0.15 mm
Module Thickness 2.58 +0.12 mm
UV Glue Thickness <0.10 - mm
Gapbetween Glass~L | 4 14,1 1811 08/1.696 +0.3 mm

CM outline

Pol

CIF

TFT
BLU
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5.1 LCM Drawing
Folded and unfolded status

(1) Front side
The tolerance, not show in the figure, is £0.2mm. [Unit : mm)]

114.80£015 ([utline)
112644020 (CF/TFT Glass)
11004+0.20 (CF Pol)
107.64 (Active Areq)
. 2384040 (CE Pal 1o Nutline)
| |l 3584035 (AA to [lutline)
i 120+0.30 (AA to CF Pol

[t

280235 (AA to Outline)
120£0.30 (AA to CF Pol)

2.38+0.40 (CF Pol ta Outline)

)

184.70+0.15 (Autline)
174624020 (CF Pal)
172224 (Active Aren)

1818240200 (IFT Glo
1786740200 (CF Glo

T

135923
il

L 4234 L 279 A0 ‘

Ag Dot (2ea)

hg height less Than T PIL SCALE 11 Tuffy Area,thickness 0.20 (Max)
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(1) Rear side
The tolerance, not show in the figure, is £0.2mm. [Unit : mm]

[
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5.2-1 BLU Outline Dimension Including each film
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5.2-2 BLU Section Review r

For Example

Remarks: Need L/R/U/D c
enter point section stack-up,
if there is difference in corne
r design, please add corner s
ection review
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5.3 Panel Outline Dimension

112.640CTET/CE Gla 2

110.04?.20 (Polarizer)
107.64 (Active Aread

)

178674CE _Glass)

172 P4 ctive Aread
17462720 (Polarizer)
181.824(TFT Gla
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5.4 FPC QOutline Dimension

.y

XX XX XXX XX XX

] 1| Single Areo sa
| |
T
1 i Double Area
b =E= L ¥ L2 ]
T
. |
o
Stack=up Table
M| wateid | " | pat No. | Vendor
1 A 0.05-0.2
N ¢
2 A 125
3| Advesive 15
4] w 1248
5 L} 20
1] Cu 1248
[ 7] Adneshe 13
0 Gl 125
9| m 12
10| Advesive 30
11| Stfenng | 200 | W

NOTE

1.COMPONENTS HEIGHT 1.0mm(Max.),FPCA HEIGHT 1.35mm(Max.);
2,CN3: MSAK24037P9(ST),CN1: 20613-039E~01(|—PEX);

3.MIPI 5Pairs Differential impedance: 100£10% chm
4.Halogen Free & RoHs & Reach

DETAL °A" (S:5/1)

EA%0. 1tHAHE
FIE0. Lo

Q

ORI
RN

B :nax(, 35mm
£ b4/

Passannin- s oe-azaz)

Pin

Pin 38

vouttouuuoo

\vv

Ptz

Al B 00 B X8 dSOpoyny H

Pin 39

DETAL *B° (5:5/1)
biow: 2H /(A-C) 23.0
E(+ -

TOLERANCE ;wﬁ[ﬁ\u st SUB PART NO. DESCRIPTION MATERIAL | COLOR/FINISH |QT'Y|  REMARKS
DIMENSION |t GRADE|2 GRADE |3 GRADE |4 CRADE[  DRAW CEOED RO —

L<20 [0.05] 0.1] 0.1 02/ — £ : gt | TITLE REV
20<550 | 0f 015 0 |02 3 X | DART NO.
50<L<100 05| 0.2 | 0£5] 0/3 |razi0/i0 010 M
100<L<200] p.2 | 0.25| 0.3 | p.5 - w e
00— aﬁan nz \mn mn jJU)n_ ACTORY w_um. DWG NO. L
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6. RELIABLITY TEST

Must be accordance with Lenovo RA test items

Test Items Conditions
Operation Temperature -20°C To 60°C
Operating Humidity 5% ~90%
Temperature when stored -30°C To 80°C
Humidity when stored 5% ~90%
MTBF >10,000POH
If after 10,000 hours, the brightness of the panelds 50% greater than the
initial value, the MTBF report and SDA test réport should be given-'to
providers.

2016.03.02
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8. Package
8.1. Packing Description

PET Tray  EPE Spacer PE Bag EPE Inner Box
Board

EPE Spacer

Step —Put 2pcs MDLs into'astrays'Each MDL Step ~Put the PE bag full of trays into
was covered by a pcs spacer. an Inner Box ; EPE Board were
respectively put in the bottom and

—Pile 20EA Trays full of MDL& Spacet
on top of the inner box.

one by one ; Then put an empty‘iray
on the top and put 21 EA trays'in'a PE —Capacity:40p s/l

bag.
W\

—Capacity: 2pcs/Tray

ste

Step p—Put 4 EA Box on the pallet and pile 3
—double row double laye¥’stack layer
—-Capacity:44eaPallet/Track,21120pcs Height of stack: 1015mm (including
Panel/Track Pallet height)

—Pallet was protected by 8ea paper
angle bead, fixed by strapping tape
and wrapped by wrapping film

—Capacity: 4 EA Box/Layer, 3 Layer in
total, 480 pcs MDL/Pallet
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8.2. Description of Packing Tray

LCM 2 pcs/1 Tray

b BIABTIR[ARTY KT % 14 FIARTAITARI] K4

e B S P L

——faree

[ e, N o v N v 1 v I a1 v O

Sy Sy Sy | S S | S— | S— — | S— S—( — | S— Sy | Sy S S | S S— | — | —

e e ot | o o | | — | c— — | — co— — | —c—— c—— | c— —

S | Sw—— | ——— ——— ———— ——— ———  ——
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8.3. Description of Packing Box

(1) 12 box (max.) / 1 pallet
(2) Pallet: 1200(L) X 990(W) X 130(H) mm
(3) Pallet stack: 1200(L) X 900(W) X1015(H) mm

(4) Angle boards: L 850X 60 X 5mm
Belt tape \
S
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9. Incoming Inspection Standard

9.1 Defect defination
Critical defect CR : (Ac=0 Re=1)Bring on or maybe hurt to user.
Major defect MA :

1. Reflect on parts invalidation or unstable;

2. Product function can not meet spde;

3. Cosmetic defect obverously.

Minor defect Ml :

1. Do not impact product function & performance;

2. Cosmetic defect unclear;

3. Defect can be repaired easily.

9.2 Incoming Inspection
Refer to GB2828. 1-2003, general inspection level 11, Qualification level is as bel
ow
MA:AQL0.4  MI:AQL1.0
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10. Checklist

Description Request Value
MIPI Impedance 100+10Q Yes
B2B CNT FR4, 0.3mm No ,ZIF CNT
Connection 1st source: GND
ID Pin 2 source: 1.8V(different cell) GND
2" source: GND(same cell+IC)
IC Protection Shielding tape on IC Yes
Bending Area Not exceed M/F No
FPC status Unfolded while direct bonding Yes
FPC GND Area Need GND area to connect SUS Yes
Test Points Need shieling tape on it Yes
Bending Area Single layer Yes
Sus 4 Corner side At lease 1.2mm No
Glass Generation G5?G6? G8.5
Cutting Q'ty panel Q'ty each mother glass 234pcs
Display mode VA/IPS HADS
Mask Q'ty Array mask 6
Pixel Domain 1or2? 2
ITO@C/F ITO square réesistance, thickness <1000 Q/o, 160A
Scan direction Single scan or dual scan Z inversion
Main PS density 1/72,top
PS Parameter Main/Sub PS density and size size _12um ;Sub PS.
panel den5|t.y 70/72, top size
12um;
Cell gap Center point 3.35um
LC injection Vacuum injection or ODF ODF
LC Margin >6% -3%~3%,6%
Pol compensation A+C/B+B/None compensation film None compensation film
UV Glue Fill out at IC around Yes
Pol SUZNERY” Air bggrgiztg?ﬂ]:ziggilﬁé:lgg(iﬁnch) HC
Pol position Dirgct bonging: po! is higher 0.05mm than M/F pol is higher 0.119mm
Air bonding: pol is lower 0.05mm than M/F than M/F
Surface resistance 1074~10"9Q Yes
Package Friction voltage =100V Yes
Layer in one Box <1Olayer No, 2llayer
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