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1.0 GENERAL DESCRIPTION
1.1 Introduction

Leadtek Display model LTKO29MNHLM12-VO0 is a BWR active matrix thin film
transistor (TFT) liquid crystal display (LCD) that uses amorphous silicon TFT as a
switching device. It is a reflective type display operating in the total reflection.
This TFT LCD has a 2.9 inch diagonally measured active display area with 168
horizontal by 384 vertical pixel resolution.

1.2 Features
m 2.9 inch configuration
m BWR by binary signal input
m RoHS Compliance & Halogen Free

1.3 Applications
m Industrial Control Application

1.4 General Information

ltem Specification Unit
Outline Dimension 31.10(H)x70.95(V) x 0.72(T) (Typ.) mm
Display Area 29.10(H)x66.85(V) mm
Number of Pixel 168 (H) x 384 (V) pixels
Pixel Pitch 0.1732 (H) x 0.17408 (V) mm
Display Mode Normally White/Reflective
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2.0 ABSOLUTE MAXIMUM RATINGS
(The following are maximum values which, if exceeded, may cause operation or damage

to the unit.)

Item Symbol Min. Max. Unit Note
LC Operating Voltage VOP -- 4.0 V *1,*2
Operating Temperature Tor -20 70 T
Storage Temperature Tst -30 80 T
Operating Ambient Humidity Hop 10 *4 RH *3
Storage Humidity Hsr 10 *4 RH *3
Note:

*1. At 25+5°C

*2. Due to the characteristics of LC Material, the Liquid Crystal driving voltage varies
with environmental temperature.

*3. Non-condensation.
*4. Temp.< 60°C,90%RH Max.
Temp. > 60°C,Absolute humidity shall be less than 90%RH.
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3.0 ELECTRICAL SPECIFICATIONS
Item Symbol Min. Typ. Max. Unit Note

TFT Gate ON Voltage VGH -- 12 -- \% *1,%2

TFT Gate OFF Voltage VGL - -6 -- \

TFT Common Voltage Vcom -- -- - \

DC com
Data (RGB signal) Voltage Vsig -3.6 -- 3.6 Vv

Note:

*1. VGH is TFT Gate operating Voltage.

*2.VGL is TFT Gate operating Voltage.

The storage structure of this model is Cst(Storage on Common)

*3. Vcom must be adjusted to optimize display quality _Cross talk, Contrast Ratio and etc.
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3.1 FPC Pin Assignment

Pin No.|Pin Name Pin No.|Pin Name |Pin No. Pin Name |Pin No.| Pin Name
1 DUMMY 31 CB2N 61 CSB 91 Vcom
2 DUMMY 32 CB2N 62 AD 92 Vcom
3 Vcom 33 CEIP 63 ERD 93 DUMMY
4 Veom 34 CBIN 64 RWR 94 DUMMY
5 VCOM 35 CBIN 65 RSTB
6 VGL 36 VIV 66 VDGND
7 VCOM 37 CEIP 67 DO
8 VCOM 38 CEIN 68 D1
9 VDDA 39 NAVDD 69 D2
10 VAGND 40 CE2N 70 13
11 CAIN 41 CE2P 71 D4
12 CAIN 42 CCIN 72 D5
13 CAIP 43 CCIP 13 D6
14 CAIP 44 VGH 74 D7
15 VPV 45 CDIP 15 VDDI
16 VPV 46 CDIN 16 ModeSel
17 CA2P 47 VGL 77 IF1
18 CA2P 48 VCCO 78 1F0
19 CA2N 49 VCCI 79 CLS
20 CA2N 50 VDDA 80 CL
21 VNV 51 VDDA 81 TE
22 VNV 52 VDDR 82 EXTB
23 CFIN 53 VDDI 83 VPP
24 CFIN 54 VDDI 84 VPP
25 CF1P 55 VDGND 85 VDGND
26 CFI1P 56 VDGND 86 VDDI
27 AVDD 57 VAGND 87 VCOM
28 AVDD 58 VAGND 88 VCOM
29 CR2P 39 VRGND 89 VGILL
30 CRh2P 60 VDI 920 YCOM
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3.2 TFT Design Rules

Item Specification unit
coc Chip size 13000*650 pum
Sitronix ST7306 Pad number Based on the IC Spec.

Pin assignment Based on the IC Spec.
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3.3 Cell Test Light On Waveform(EE RD)
N S/B Pattern D &/H D 4
o.
(1bit) Max. Min. Max. Min.
White 0.00 0.00 4.00 -4.00
2 Black 4.00 -4.00 4.00 -4.00
Red 4.00 -4.00 0.00 0.00
1s 1s
I+ : >l : +l
I | I | [
I i I ' [
Veom | : ! : i
I ) [ ; I
Ve | ; I : I
1 I i 1
I I ] : 1
Vao L 250ms | ' | :
[ : I . 1
vGE I 250ms | : | I
1 | I i I
[ | [ i [
UD:E_..“.N:.T_IWI i .; Black | E :
o i | . [
vD,H_I 1 Red | : I I HE‘E' : i
| i I | [
1 ) I i |
| ; 1 i |
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4.0 OPTICAL CHARACTERISTICS
4.1 Optical Specification
(Reflective, w/HSD FOG+D65 light)

ltem Symbol | Condition| Min. Typ. Max. | Unit Note
(4) Measuring with
. Leadtek Display
Whlte Reﬂ'eCtance Rw (%) — 24.24 — % |polarizer ,Reference
(W|th PO|al’Izer) On'y Base on
©=0 Vop=4.0V
, Normal 15 B (1)(2) Base on
Contrast Ratio CR viewing — - Vop=4.0V
Response Time ms angle 9 7
Color Wy - (0.300)| — (1)(4)Measuring with
Chromaticity | White _ Leadfrek Display
W _ (0.330) _ polarizer ,Reference
(CIE1931) y Only
OL — 60 —
Hor. o 50 (1)(4)Measuring with
R - - .
Viewing Angle CR>2 — |Leadtek Display
Ou _ 60 _ polarizer ,Reference
Ver. Only
Ob - 60 —
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4.2 Measuring Condition
m Measuring surrounding : dark room
m Ambient temperature : 2512°C
m 15min. warm-up time.

4.3 Measuring Equipment

m DMS (DMS = Display Measurement System) of AUTRONIC-MELCHERS GmbH,
motorized goniometer system for comprehensive display characterization

Note (1) Definition of Viewing Angle:

d=180°

6’ o’clock
O=270°

Note (2) Definition of Contrast Ratio (CR) :
measured at the center point of panel

Luminance with all pixels white
CR=

Luminance with all pixels black
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Note (3) Definition of Response Time : Sum of Tr and Te
Tf Tr
100% 1 bt =
O0e P
Optical
response 10%
o o oy ot
- l'\."l.
time
Note (4) Definition of optical measurement setup
Scope
ks
4/_ I_ _\L
i
~ ‘
//// \\\\
)
\
Lﬁ*\***ﬂ***;T"‘_ ''''' . Light‘ ''''''''''''''' -1~ 1 -
0 Sample
| - + | Stage
' e T '
Il 1]
Il I
I 1.1
11 Il
I 1]
I I
% |
|

5.0 Mechanical Drawing
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1 2 7 3 7 4 5 6
Front View Side View Back View
—-0.72+0,1¢ALLD
—-0.25¢TFT>
31,10¢(LCD OD>—
30.50%0.2<U-POL>—~0,30 Jeser
g 8 o 2010AA 00 ~[ro22-poL>
2.9”| TFT
T 1684384
A m N Reflective
O o &
[an} o ol
g « 7
59
o S
N o}
PIN_ SYMBO!
1 GND
2 GND
3 VCC2.8
4 TE
ﬁ 5 NRESET
5 130~ . . 6 CS
w Coding requirements:
= 7 WRX
7 8 | DCX
Mﬁ 9 SDA
: T —xv=030%0, 10 GND
ﬁOdWMm.UHmJ\ . 2.97 TFT X:YnTﬂnouomog,om o,moHD,HT:«Mﬂ’MN%MWDMmM,mouo,om
2. Resolution: 168xRGBx384 ~12.80%05-
3. LCD Viewing Direction: 60/60/60/60
4. Drive IC:ST7306
5. Display Mode: Normally White/Reflective LEADTEK COMPANY LIMITED
6. unmark Tolerance:%0. 2 LEADTEK DISPLAY
7. OPERATING TEMP: -20° C~ +70° C 3 mn?m;:cz:“sigom;h @wmr Approve | Check Drawn
8. STORAGE TEMP: -30° C~ +80° C 2 Part No!  LTKOZOMNHLMLZ  IVER:VO
: ; . o 1 : :
9. Requirements on Environmental Protection: ROHS s NEW 2025.07.18] TN [Cusiomor JONA TAN
REV DESCRIPTION DATE NAME No:
1 | 2 | 3 4 5 6
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6.0 Interface Signal
Pin No. Symbol Description

1 GND Power Ground

2 GND Power Ground

3 VCC Power Supply(Analog). VCI=2.8V-3.3V

4 TE Serves TE (Tearing Effect ) pin on MPU interface.
5 RESET Reset signal(low active)

6 CS Chip select pin

7 SCL(WRX) Servers as SCL (Serial Clock)

8 AQ(DCX) Data or command select pin

9 SDA Serial data input pin
10 GND Power Ground
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7.0 RELIABILITY TEST ITEMS

No. Item Conditions Remark
1 |High Temperature Storage Ta=+80°C, 240hrs -
2 |Low Temperature Storage Ta=-30°C, 240hrs B
3 |High Temperature Operation Ta=+70°C, 240hrs B
4 |Low Temperature Operation Ta=-20°C, 240hrs B
5 I(-Ici)%he;ﬁirng;arature and High Humidity Ta=+60°C, 90%RH, 240hrs -

Note: (1) All tests above are practiced at module type.

(2) There is no display function NG issue occurred, all the cosmetic specification is
judged before the reliability stress.
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YT & BT R A

LEADTEK DISPLAY Shenzhen Leadtek Electronics Co.,Ltd

Quality inspection standards

i iR R ICER A

MODEL No. / 7=W%15: Applies 0.95~5.0 TFT-LLCD Panel

UPDATED DATE /4% HHA:  2022-05-20
VERSION / W A A0
Customer Signature/% /7 255

))P‘

RECORD OF REVISION/&iT B i
Version Revision Record Compile Date of Revision
FRAS BT A& Bir# BT H
Vo T K /Starting Green 2022.05.20
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1.Scope 13& H vi [
This document shall be applied to 0.95~5.0 TFT-LCD Panel.

A3 3E A F0.95~5.0 TFT-LCD Panel.
2.Inspection and Environment onditions/4& £% 264 5 #1155

2. 1 Inspection Conditions £ 2 2514
(1) Inspection Distancef& il fi B5: 35 cm+5cm
(2) Each picture /B4~ [ : 2~3 secs/FP, Cosmetic Inspection/ 7P 10~12 secs/F»
(3) View AngleWL & f [ :
Light-on Inspection Angle ST RIIG FAEE © +45°
Cosmetic Inspection Angle/MAS 6 Ff - +£45°

Eye positionfR i {7 &

—
—

- Kk

Light- on Insp.
g5 59/FUHHRITE 30em-40cq

=3

Cosmetic

AU R
_____ 9.Q°_7/;'_

] nlg

(Perpendicular to LCD panel surface T F. T ¥ i i 7~ 2% 1))

2.2 Environment Conditions¥f 35 2% 1

Ambient Temperature
JE R 25°C+£5°C
Ambient Humidity
5 + 0,
IS 55+5%RH
Cosmetic Inspection
Ambient ARG B 800-1000 Lux
[llumination ) )
Functional Inspection
eI TR I 200~300Lux

2.3 Sampling Conditions FHFE S

(1) LotSize: Quantity of shipment lot per model/.
L& BEiR R AR

‘\ WWW.LEADTEKDISPLAY.COM
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(2) Sampling Method

Eilil S RF
GB2828/2003
Normal Inspection, Single Sampling
Sampling Plan B . B
FhFET R Geneal II Inspection
i
Major Defect
R 0.25
AQL Minor Defect
REL R 0.65

(3) The classification of Major(MA) and Minor(MI) defects is shown as 3. Inspection Criteria.
F B (MA) K R MDD E T3 46 2 hr v

3.Terms and Definitions/ A 15 A1 E X

3.1 Classification of defects#i [ 4325:

Major defects: A major defect is a defect that is likely to result in failure, or to reduce materially the
usability of the product for its intended purpose.
T BEREE: 2 P EUT D RE SR R D 7 ] A R SR
Minor defects: A minor defect either is a defect that is not likely to reduce materially the usability of the
product for its intended purpose, or is a departure from an established having little bearing on the
effective use or operation of the product.
BRI : A PEGMIIRRR R A iD= i i Aa U8 AR A .
3.2 Extraneous substances that can be wiped out ,like Finger point,Particles are not cnsidered as a defect . 7] L%
BT R MY AR (P HRED, ZBRL) .
3.3 Defects on the Black Matraix(outside ofActive Area) are not considered as a defect . BM
DI (AA DX RAAR) PR SR B AN 9 SR o
3.4 Size of circular defect,is defined by diameter’D” . The defect average diameter D=1/2(W+L) & & &k
kN e T EAR D g X . BRIEHSF B A% D=1/2(W+L)

I
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3.5 When defect size L>2W,the defect count as liner type defect.Size of linear defect is defined by length(L)
and the maximum width(W).
HERRE RS L22W I, BRI . ZOtRukREE R E (L) AR TERE (W)
5E M. 3.63.6 Mura criteria ;judged by ND filter6%,and can’t be seen under at
ND filter 6% .
3.6 MURA HWrbsiE: fEH] ND6% K, Hi#id ND6% , MEAEAA .
3.7 Dot defect is defind as the defective area of the dot is larger than 50% of the dot area and is visible
through 6% ND filter

DOT J& SCH RURBATHIA K T 50% DOT THIAR, Hif i ND6Y A% 2 il W11,
The drawing of 1/2 area sub-pixel definition: The 1/2 area sub-pixel can be defined as below one or more

of specific shapes

172 AR TR E XK 1/ 2 TARI TR T LUE SONITT — AN N5 TR AR

JIVLEER

3.8 A dot defect that is smaller than the defined dot defect will be treated as small bright dot. 41 #§ 5%
i /NTDOT 78 S0 Rk B LA AR5 5 1
X5 O XEfE: 1: 2: 1

M ) Arra

I Arva

3.9 Inspection method of ND Filter - holding ND filter in front of the panel around 5cm and

examine the panel from 3545 cm in the front view for 2~3 second.

ND RIR &I R FEJ7R2) 5CM & 42 (E ND +, RIS MR 30-40CM , it 2~3 gL,

== <X=
b4 F 3

ND Filter 30-40 cm

LCL) it Sem

g WWW.LEADTEKDISPLAY.COM
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4. Inspection Criteria ¥ 56 b

4.1 Appearance Inspection specification ZMXfe: 25 AL :

DISPLAY SMART LIFE

Judge area Judge item Specification inspection Judge criterion
X5 T H R Major| Minor
Silicone spread The height can’t over C/F , color filter , or gomu
Tk JI U AT = BEAN e i C/F MI
Silicone
[E3ii3 . : ,
Silicone residue Can’t cover polarizer, FPC ...etc.
[EHIIEEN NG #i POL, FPC %% MI
Wire(on Array) No damage
£t B MA
LCD
-Ir—>‘<‘
PR Edge No extended crack
4% AN T SRR L MA
Appearance Scratch or damage result in copper expose is not
allowed MI
S Rl A 5 A o V3 B0 IR R A
Component INo damage
MA
PCBA e RAED
|Connector
FPC/FEC %)g};g%n status Need correct ‘connectlon
= i B IR MA
Broken Not allowable
i L AN FOF MA
Folding sign Not allowable
IOEVATRREE T AN FOF MA
1.W<0.05mm; L<5mm, Ignore (Z.M%)
Scract on the polarizer
POL
(o B . o 2.0.05mm<W =0.10mm ; L<5mm ; N<3 ; DS>10mm MI
it Fr il i
3.0. 10mm<<W; 5mm< L, Not allowablefs 70 ¥F

‘——‘-‘ WWW.LEADTEKDISPLAY.COM
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Judge area | Judge item Specification inspection Judge criterion
X5 7 H K2 HU N
Major| Minor
1.D<<0. 15mm, Ignore (ZH%)
Dent on the
polarizer 2.0.15mm<D<0.30mm: N<3; DS>10mm MI
i 't TR
3.0.30mm<D, Not allowable/s 701
1.W=<0.05mm; L<5mm, Ignore (Z.H%)
IPOL Linear bubble
2.0.05mm<W =0.10mm ; L<5mm ; N<3 ; DS>10mm
AR
MI
oL 3.0. 10mm<W; Smm< L, Not allowable/~ {3 ¥
(TP ey
1.D<<0. 15mm, Ignore (ZH%)
IPOL dot bubble
SR 2.0.15mm<D<0.30mm; N<3; DS>10mm MI
3.0.30mm<D, Not allowable/~ 7t ¥
1. The display area is 1/2BM outside, Not allowable
=S X 3 ] NI
POL edge bubble (12 ECHESR 1/2BM BCHRPS, AT i
; /=y
URZE S 2. The display area is outside the outer 1/2BM area,
Not allowable
R IXAESM/2BMIX SR LSRN, AE

‘——“ WWW.LEADTEKDISPLAY.COM
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Judge criterion

Judge area | Judge item Specification inspection
X 35k T H R e Major| Minor
1.D<0.15mm; Ignored CZHZ)
Foreign Material in
spot shape 2.0.15mm<<D<0.30mm; N<3; DS>10mm M
ROR A :
INTF 3.D>0.30mm; Not allowable/~ ftiF
1.D<0.15mm; Ignored (ZH%)
Fisheye/bubbles  h 0 15mm<D<0.30mm: N<3; DS>10mm
R/ MI
3.D>0.30mm; Not allowable/~ 704
1.W<0.05mm; Ignored CZH&)
Scratches on the
surface 2.0.05mm<W<0.10mm, L<5mm; N<3; DS>10mm MI
Akl \
Al £ 3.W>0.10mm, L>5mm; Not allowable/~ 7t
Product front:/;= i 1E ] :
collapse corners, collapsed edges are not allowed
Collapse corner- o s N
A A O
Crash edge MA
TP&CG it L Product back//™ it 151 -
X<0.5,Y<0.5, Z<1/2T; N<2; DS>10mm
Printed fonts/LOGO |Printed fonts/LOGO clarity. complete. content right
22 E[1/LOGO TAR/LOGOZLENIE T« 58, A L MI
Broken
o Not allowableA~ 10 i MA
il 451
Dirty surfaces Dirt cannot be wiped, Not allowable
- RN \ MI
Qi) ARG, AP
Black spots/ i :
W <0.15mm, N<2, Not visible against a black MI
background/H 1715 5t N ANAT I,
IR hole
[RAL IR hole Scratches:
1.W<0.03mm, Ignored (Z.E&)
(Dense points Not allowable N R % 4E) ; MI
2.0.03mm<<W<0.08mm; L<2mm; N<2;
3.W>0.08mm, L>2mm, Not allowable 4> 701

‘——“ WWW.LEADTEKDISPLAY.COM
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42 Electrical Inspection specification B 46 25 A%
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Item Judgment Criteria Judge criterion
mH Hsebrk Major Minor

1.D=0. 15mm, Ignored (ZH%) , Notdense (AJZEE)

LCD Bright /Dark dot g M
3.D>0.30mm , Not allowed/A> F0¥F
Invisible through 6% ND filter, 200~300Lux

Mura MI
B IEND6% HAE , HAA R WEINOK,  200~300Lux
INot allowed if it can be observed

Small bright dot through ND Filter6 %

TR 55 A . N— ‘ MI
B IEND6% HES I, A feir

/BD Rate

B 3 R p0:10 MI
Invisible through 6% ND filter, OK

Light Leakage 17 I ND6Y% A H Wil A 7] WL EP 5 OK

MI

Vi If necessary,set up set up Limit Sample.
WA B, Al LT R EEAT A

Bubble in Cell (LC

Bubble/Actice Area) Eyes should not find it . MA

CELL i HE ST L, Wy OK

(AAIXLCD i) AR, A

‘——“ WWW.LEADTEKDISPLAY.COM
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Item Judgment Criteria Judge criterion
WH HEbrttE Major | Minor
=0. , d (&
Foreign Material in spot 1.D=0.15mm, Ignored €8I
shape 2.0.15mm<D=0.30mm ; N=3; DS=10mm MI
R B

RURSFA) 3.D>0.30mm , Not allowable/ A 2

Foreign Material inline \; \=0.05mm , Ignored (W)

or spiral shape

éﬁﬁ%ﬁ% P D.L<5mm ; 0.05mm<W=0.10mm ; N=3 MI
3.W>0.10mm ; L>5mm , Not allowable//~ 34
1.D=0. 15mm, Ignored (ZH%)

[White dot in back-light MI

== 2.0.15mm<D=0.30mm; N=3; DS>10mm
3.D>0.30mm , Not allowed// 70

TP no touch Not allowable

# . MA

Lt NG

[Abnormal Disply Not Allowed

R R ALY MA

INO display Not Allowed

ZRTYN AN ICVF MA

[ine Defect Not Allowed

sk R v MA

Angle of view error Not Allowed

L F0 1 R o MA

Tect crostalk Not Allowed

T 2R 1 ik Y R AL ¥F MA

‘——‘-‘ WWW.LEADTEKDISPLAY.COM
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