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1. LCM Specification

1.1 Description

DW1560B6Y1 is a transmissive type color active matrix liquid crystal
display(LCD) which uses amorphous thin film transistor(TFT) as switching
devices. This product is composed of a TFT LCD panel, 4 drives IC, 2 PCBAs
and a LED-backlight unit. The active display area is 15.6 inches diagonally
measured and the native resolution is 1920*RGB*1080.Features of this product
are listed in the following table.

1.2 Functions & Features

Table 1.1 Module Functions & Features

Parameter Value Unit
LCD Mode TFT/Transmissive -
Color Depth 16.7M -
Display Resolution 1920RGB*1080 pixels
Module Size 222.0(H)*360.0(W)*5.70(T)(Exclude PCBA) mm
Active Area (A.A) 193.59(H)*344.16(W) mm
Pixel Arrangement RGB-stripe -
Viewing Direction ALL
Display Mode Normally Black
LCD Controller/Driver ILI6G145A -
IC Package Type COG -
Interface 8Bit LVDS )
Power Supply Voltage 3.0~3.6 ( Cell 0.9W max ) \
LCM Brightness 1000 (Type.) cd/m?
Back-light White LED*100 PCS

Note : The specified power consumption (with converter efficiency) is under the conditions at VCCS = 3.3
V,fv =60 Hz,and Ta=25 + 2 °, whereas Mosaic pattern is displayed.

1.3 Function Block Diagram
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2. Mechanical Specification
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3. Pin Descriptions

3.1 Input CONN Pin Assignment
Input Connector (I-pex 20455-040E-12) is used for the module electronics interface

Pin No. Symbol le] Functional Remark
1 GND P System ground.
2 RXEINO- I - LVDS differential data input
3 RXEINO+ I + LVDS differential data input
4 GND P System ground.
5 RXEIN1- I - LVDS differential data input
6 RXEIN1+ I + LVDS differential data input
7 GND P System ground.
8 RXEIN2- I - LVDS differential data input
9 RXEIN2+ I + LVDS differential data input
10 GND P System ground.
11 RXECLKIN- | - LVDS differential clock input
12 RXECLKIN- I + LVDS differential clock input
13 GND P System ground.
14 RXEIN3- [ - LVDS differential data input
15 RXEIN3+ I + LVDS differential data input
16 GND P System ground.
17 RXOINO- I - LVDS differential data input
18 RXOINO+ I + LVDS differential data input
19 GND P System ground.
20 RXOIN1- I - LVDS differential data input
21 RXOIN1+ I + LVDS differential data input
22 GND P System ground.
23 RXOIN2- I - LVDS differential data input
24 RXOIN2+ I + LVDS differential data input
25 GND P System ground.
26 RXOCLKIN- I - LVDS differential clock input
27 RXOCLKIN- I + LVDS differential clock input
28 GND P System ground.
29 RXOIN3- I - LVDS differential data input
30 RXOIN3+ I + LVDS differential data input
31-33 GND P System ground.
34 BL_ENABLE P Off: 0V ; ON: 3.3V
35 BL_PWM_DM P BL Brightness Control, Typ.: 20K Hz
36-37 BL_PWR P BL Power Input 11-15V, Typ:12V
38-39 VDD P Power for Analog Circuit , 3.3V
40 GND P System ground.

I: Input, O: Output, P: Power

|
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Note 3.1.1 Output circuit is as below:

] 200 Q
HPD < } [ AVAVAY < ]

Note 3.1.2 Input circuit is as below:

. 3? ] LED Dyxiver
BL_ENABLE A A L - >
= 51k
Note 3.1.3 Input circuit is as below:
S5 L2 Tcon

A

BL_PWM_DIM NN L

"

3.2 CONN PIN1 Location
Input CONNis on bottom side of PCBA, pin 1 location shows as following figure.
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4. Electrical Units

4.1 Absolute Maximum Ratings

The absolute maximum ratings are list on Table 4.1. When used out of the
absolute maximum ratings, the LCM may be permanently damaged. Using the
LCM within the following electrical characteristics limit is strongly recommended
for normal operation. If these electrical characteristic conditions are exceeded
during normal operation, the LCM will malfunction and cause poor reliability.

Table 4.1 Module Absolute Maximum Ratings

Item Symbol Unit Value Note
Power Supply Voltage (1) vdd Vv -0.3to +4.0
Power Supply Voltage (2) | VGH ~VSS \% *
Power Supply Voltage (3) | VSS ~ VGL Vv *
Operating Temperature Top °C -20 to +70
Storage Temperature Tst °C -30 to +80
Operating Humidity Hop %(RH) 10~85
(VSS=0V)

4.2 LCD Electrical characteristics (Ta=25°C)

Ttern Symbol i, Type hlax Tt Mote

Power supply voltage | VDD 3.0 33 3.6 WV GHD=0
Vrp 50 150 my Voo=+33V
Irush 0 1.5 A GND=0
oD - 212 364 LA AGND=0
Irush 1.0 A

Operation Temperature | Top 220 70 T

Storage Temperature Tst 30 80 L

70F 24 DW1560B6Y1
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4.3 Back-light Specification
Table 4.3 Back-light Characteristics

Item Symbol Conditions Min. | Type. | Max. | Unit
\S;SES'}; VF . 29 | 33 | vV
S ? Only Backlight

uPpYy IF 450 mA
Current
Average Backlight Current Cd/
Brightness v IF=450mA 19300 | 22700 | - m?2
CIE Color X Backlight  Current| 0.29 | 0.32 | 0.35
Coordinate IE=450mA -
(Without LCD) Y B 0.33 | 0.36 | 0.39

. . Backlight Current 0 0

Uniformity B IF=450mA 70% - Yo
Color White

Note: 10 LEDs in series 10 parallel connection.

LCM Brightness: 1000cd/m? ( Type.)

|
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5. AC Characteristics
5.1 By after LVDS invert to Edp
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[Wote] Do not keep the interface signal high-impedance or unusual signal when power 1s on.

Symbol Min Max Umt Note
tl 0.5 10 ms
2 0 100 ms
t3 0 100 ms
t4 - - ms
t> - - ms
t6 - - ms
t7 0 50 ms
t8 ms
t9 ms
t10 0 500 ms
t11 1 50 s [Notel]
t12 500 - ms
t13 - - ms
t14 0.5 10 ms
tl5 100 ms
t1e - - ms
t17 0 - ms
t18 - - ms
t19 - - ms
t20 0.1 - ms
t21 100 ms

5.2 Switching characteristics for LVDS Receiver

ltem Symbol | _Mm. . Typ. Max. Unit Conditions
Differential Input High
Threshold R} +100 +300 | mv
Differential Input Low
Threshold Rom | -300 100 | mv
Differential input common 1.7-
mode voltage Rawew | 1.0 1 1.2 0 v
Input leakage Current lin -10 10 UA | RX4/-, RXCH+/-
Differential input Voltage Vipl 200 600 mV

]
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5.4 Interface timing ( DE mode )

The input signal timing specifications are shown as the following table and timing diagram.
Refresh rate 60Hz

Sighal Iterm Symnbol hir. Ty, hil i L nit M ote
DLk Freguency 1T 1216 | 15284 [ 12404 rMHZ -
wertical Total Time T 1128 1132 | 1136 TH -
Yertical Active Display Period ™D 1080 1080 1030 T -
vertical Active Blanking Period ™EB ™TWD| 52 ™-T%D TH -
DE Horizontal Total Time TH 2240 | 2250 | 2260 TC -
Horizontal Active Display Period THD 1820 1520 1920 Tc -
Horizontal Active Blanking Period THE TH-THD| 330 | TH-THD Tc -

Refresh rate 50Hz (Power Saving Mode)

Signal Item Symbal | Min. | Typ. | Ma | Unit | Note
DLk Frequency' 1Te 126535 | 12735 12835 | MHZ -
vertical Total Time % 11268 | 1132 | 1136 TH -
wertical Active Display Period D0 1080 1080 1050 TH -
wertical Active Blanking Period TE T™WTHD) 82 | TW-TWD| TH -
DE Harizontal Total Time TH 2240 | 2250 | 2260 TC -
Horizontal Active Display Period THD 1920 | 1920 | 1920 TC -
Horizontal Active Blanking Period THE TH-THCD| 330 |TH-THD TC -

Refresh rate 50Hz (Power Saving Mode)

Signal Itemn Symbol | Min. | Typ. | Max. | Unit | Naote
DLk Frequency’ 1TE 1213 [ 12226 | 125322 | MHz -
wertical Total Tim e T 1128 1132 1136 TH -
Yertical Active Display Period D 1080 | 1080 | 1030 TH -
wertical Active Blanking Period B TWeTHD) 82 | TW-TWD| TH -
DE Harzontal Total Time TH 2240 | 2250 | 2260 TC -
Haorizontal Active Display Period THD 1920 1920 1920 TC -
Horizortal Active Blanking Period THE TH-THCD| 330 |TH-THD TC -

Note (1) The panel can operate at 60Hz normal mode and power saving mode, respectively. All reliability tests
are based on specific timing of 60Hz refresh rate. We can only assure the panel’s electrical function
at power saving mode.

12 OF 24 DW1560B6Y1
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INPUT SIGNAL TIMING DIAGRAM
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5.5 Input signal, basic display colors and gray scale of each color

&

TH |

DE

Data Signal
Color Red Green Blus
R7|RE[R5|R4|R3I|RZ[R1[RO|GT|GE[G5|G4|G3|G2|E1[G0|B7 |BE[B5 (64 |63 |B2[B1[BD

Black g|o|jo|jo|O0O|O|jO|jO|(O|(OD|OD)O(O|(O|D)O(O|OD|JOD|O|(O|D]|D]|D
Red 1111|141 (11|11 |(o(o|jojof{ofo|jpjofOo|ODjO|O|(O|D]OD]|0D
Green g|ojojofojojojoft1(1]1)1f{1f{1)1)j1|({o|lojojo|(O|OD]|O]|@D

Basic |Blus o|jo|jo|o|o|OojO|jOf(O|O|ODjOfO(D|O)O(A1]0]a[T]1]1]A

Colors|Cyan g|jojojofojojojoft1t]r)af1f1)r )11t prfiyp1]1]1
Magenta 111111111 (ojojojofofojojaft11]1j1[1]1]1]1
Yellow 1111|1111 ]1f(1(1]1)1{1f(1|1)j1|(o|jojojofo|ojo]|d
White Tl 11111 pa (1111111111110 101
Red(0yDark o(o(o|jo)jofof{o|jo|joff{o)jo|jofof0|jo|Of(O(OJO|O(OD(O]O
Red(1) o|jo|o0|O|O|O|)O|1|(O|(OD|D|)O|(O|(D|D)|)O|(O|D|JOD|O|(O|D]|D]|0D

Gray |Red(2) o(ofo|jo)jofof{r|jojoff{o)jo|jofof0|jo|jOfO(OJO|OD(OD(0O]O

Scale : S IR N A I N N G I I A N (S I IS NN I I IS AN I IS

Of : : S I I IR I I (N IR R I (N AN IR I I N IR I I

Red [Red(253) 1{1{1|1|1{1|{o|j+1|jofof{o)jojofo|(o|jo|jofofojo|jOo(O0(0O]0O
Red(254) 1{1{1|1|1{1{1|jojofof{o)jojofofo|jo|jofof(fojo|jo(O0(0O]0
Red(255) 1{1f{1]1 )1 f{1f{q1|q1jof{of{ojojofofojojofofojojolofO]0
Greeni0yDark|O0 (O (O |O|OD|O|(O|OD|JO|O|(D|O|JO|O|(D|O|OD|O|Of(D|O|)D|O(D
Green(1) g(ofo|jo)jofof{ojojofofo)jo|jofofo|1r|jofofojo|jOo(O(0O]0O

Gray |Green(2) o(ofo|jo)ofof{o|jOo|jOf(O|(OD)O|OfOf1|OD|Of(O|(OJO|O(O(0O]D

Scale : : S DA RS N I N AN N NN I IR AN IS I NN AN RN I RN RS I

of : : S I S N A R A S - R I A D I S R R IR I (S

Green|Green(253) g(ofo|jo)jofof{o|jO|H (1|11 f{qa|D|1|OofOf(O]JO|O(O(0O]O
Green(254) go(of{o|jo)jofof{ojo|tf{1f{1)1|1f{1f{r|jo|jofof({OojOo|O(O(0O]0O
Green(253) gf{of{ojojofofojojafrf{r)1r)pafqaf{ryj1jofofojojo|of0O]0
Blue{0yDark (0|0 |O0|(O0O|O0|0O)O0|O(O|O|OD)O(O|(OD|)OD|)O(O|O)JOD|OD|(O|D)|D]|0O
Blue{1} o(ofo|jo|jofof{o|jo|jofof{O0)jo|jOfOf(D|JOD|O(O(O|JD|JO|O(O]1

Gray |Blus(2) g(ofo|jo)jofof{ojojof(fof{o)jojofof(d|jOo|jOfO(O]O|O(O(1]0

Scale : : 0 RGN NS - I N AN N NN N AN AN I I N AN AN I RN RS I

of : : S I (S I I G (R S I A R S I :

Blue |Blus(253) g(of{ojojofof{ojojofof{)jojofOfjOo|1 (1 (1)1 )11 ({0O]1
Blus(254) g(of{o|jo)jofof{o|jojOofOf{O)Oo|jOfOf(D|JO|Tf(1|(1]1 |11 [1]0
Blue(253) ogf{of{ojojofofojojOofofOojo)jOofOofOojoj1 ({1111 [{1]1

Mote (1) 0: Low Level Voltage, 1: High Level Voltage

]
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6. Power On/Off Sequence

‘ Power an | Power off I Re-start

, 15 , T8, T7T , TB |
B/L ‘P

—— X
™M  T2T3TAl [ — 1 i i
o — VDD —

RESET \

STBYB

DATA
ltem Ming 1yp. Max. Unit
T1 0.5 - 20 ms
T2 1 - - ms
T3 1 - - ms
14 200 - - ms
TS a0 - - ms
16 20 - - ms
17 16 - — ms
T8 16 - — ms
T9 1000 - - ms

]
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7. Optical Specifications

The relative measurement methods of optical characteristics are shown

Iterm aynbol Condition rir. T, Max. | Uit I ote
Red R« 0658
E
= 0.328
Colar G 0.275
L Green - )
%ErIUEm%“Sﬂ'?’ Gy Typ— | 057 |Typ+| | ClLigh
By 003 | 0143 | 003 Soure
FDG Dr'll‘_-,-" B||JE B a..:zljo e_‘r =|:|o D DBE |:1:|||:5:|
with C-light m; B=GoB=055 0'31-»:1 (6),(7)(B)
White Gray scale -
Wy 0.361
Color garnut C.G 64 == - %
. M= BLL
Center Transmittance TaE 3.83 438 - %
i B RORENE)
Contrast Ratio (=] aoo 1000 - - (2]
Fesponse Time Tr+TF 8,=0" 8y=0° - 25 a0 ms (3.(6)
Horizontzl :; * gg - -
Wiewing Angle - CR=10 - - Deq. | (10.(31(6)
) y + a0 - -
sertical
y - 80 - -

Note (1) Definition of Viewing Angle (_x, _Y):

% =90° - | 12 o'clock direction
' y+ = 90°

6 o'clock y ) ] ,-f"f:"f —~
y- =490
Note (2) Definition of Contrast Ratio (CR):
The contrast ratio can be calculated by the following expression.
Contrast Ratio (CR) =L255/L0
L255: Luminance of gray level 255
L 0: Luminance of gray level O
CR=CR (5
CR (X) is corresponding to the Contrast Ratio of the point X at Figure in Note (6).
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Note (3) Definition of Response Time :

The response time is defined as the LCD optical switching time interval between “White” state and “Black”

state. Rise time (Tr) is the time between photo detector output intensity changed from 10% to 90%. And fall

time (Tf) is the time between photo detector output intensity changed from 90% to 10%.

RT =RT (5)
RT (X) is corresponding to the Response Time of the point X at Figure in Note (6).

(Black (TFT OFF) White (TFT ON) Black (TFT DFFP

4 100%
90%

10%
0%

Photo detector output
(Relative value)

Note (4) Definition of Luminance of White (Lc):
Measure the luminance of gray level 255 at center point
LC=L(5)
L (x) is corresponding to the luminance of the point X at Figure in Note (6).

Note (5) Measurement Setup:
The LCD module should be stabilized at given temperature for 40 minutes to avoid abrupt
temperature change during measuring. In order to stabilize the luminance, the measurement should
be executed after lighting Backlight for 40 minutes in a windless room.

LCD Module

LCD Panel

USB2000 CS-2000 or equivalent
—

T o O . mm=efm=eeoo= o SEEwEm

Center of the Screen
P 500 mm

= = {Ambient Luminance < 2 lux)

Light Shield Room
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Note (6) Definition of White Variation (_W):
Measure the luminance of gray level 255 at 9 points

Harizontal Line

-~
o

[}
=
(=1

Yertical Line

-2

@ - Test Foint
=108

Alctive Araa

Note (7) The listed optical specifications refer to the initial value of manufacture, but the condition of the

specifications after long-term operation will not be warranted.
Note (8) Definition of color gamut (C.G%):

C.G%=R G B/ RoGoBo,*100%

Ro, Go, Bo: color coordinates of red, green, and blue defined by NTSC, respectively.

R, G, B : color coordinates of module on 255 gray levels of red, green, and blue, respectively.

Ro Go Bo: area of triang
R G B: area of triangle

le defined by Ro, Go, Bo
defined by R, G, B

CIE 1931

[y

-~
ne k

.’f
L b
06 b

|
0s R

L
4
03 b
02 |\
0l

17 OF 24

DW1560B6Y1



'(l I IGTECH Kingtech Group Co., Lid. - ‘fad 7ouchscreen Experr

Add: Znd Floor, Building €. Jia Huang Yuan Technical Park, Tiegang, Xidang, Bac'an District. Shenzhen city, Guangdong province, P.R.China S1E126.

E-mail: Helen@kingtechgroup.cn

TEL: 86-755- 23037763 Mobile: +86-139-2528-0716

Web: www.kingtechgroup.cn

8. Reliability Test Items

No. Test Item Test Condition Check Time
1 High temp storage T=80C 96Hrs
2 Low temp storage T=-30C 96Hrs
3 High temp operation T=70C 96Hrs
4 Low temp operation T=-20C 96Hrs
5 High temp & high humidity T=50"C H=90% 96Hrs

Note 1: The test samples have recovery time for 2 hours at room temperature before the function check. In the
standard conditions, there is no display function NG issue occurred.
Note 2: After the reliability test, the product only guarantees operation, but don’t guarantee all of the cosmetic

specification.

Note 3: Under no condensation of dew.
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9.Handling Precautions

9.1 Safety

The liquid crystal in the LCD is poisonous. Keep away from your mouth and
eyes. If the liquid crystal contacts with your skin, mouse or clothes, use soap to
wash it off immediately.

9.2 Handling

i. The LCD panel is made of very thin glass. Mechanical impact or extrusion to
the surface should be prevented.

ii. The polarizer attached on the display is very easy to be damaged, handle it
with special attention.

iii. To avoid contamination on the display surface, do not touch the display

surface with bare hands.

iv. The transparent electrodes may be disconnected if you use the LCD panel

under dew-condensing environment.

v. The characteristics of the semiconductor devices may be affected when they
are exposed to light, possibly resulting in malfunctioning of the ICs. To prevent
such malfunctioning of the ICs, make sure the application and the mounting of
the panel are designed so that the IC is not exposed to light.

9.3 Static Electricity

Ground soldering iron tips, tools and testers when you operate. Also ground
your body when handling the products and store the products in an
anti-electrostatic container.

9.4 Storage

Store the products in a dark place where the temperature is within the range of
25+10°C and with low humidity (60%RH or less). Do not store the LCD product in
an atmosphere containing organic solvents or corrosive gases.

9.5 Cleaning

Do not wipe the polarizer with dry cloth, as it might cause scratching. Wipe the
polarizer with a soft cloth soaked with petroleum IPA. Other chemical might
damage the panel.

]
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10. QC

10.1 BHY
H5E 15, 6 ~PRLZH B AR B bR v, WA O PN R A HRTE .

10.2 JolH
] JFE2EREH . FOGER H WILCDFT A P~ 4 . FOGHS 1% 5

10.3 X
BAR: BRI RUEROEE A M, S0 AR, XEEEREEAE NGRS R AR

serl: BRI (FRERD , ERRXEERAWEE, KAKT 1/2dot, JHIE 5% ND 78t i~
B/

WoTRl: ERE NE RIS, KAV 1/2dot 5
B BRI (FRED , RKRT 1/2dot, 7R LLER% 0 H T 1 i 7s X R 7R o JR £

Mura: FIX T BoR XIREIE 1 R, B DOEE R el LR (BRI A 5]

TOER: PIMAHARH) dot K
ZER: ZAMHLEH dot K1
[ Larger than 142 ] [ Smaller than 1/2 ]
[Invisible ] [ Visible ]
59 ND Filteg
f—
qa 1T P
RGB RGB
"Mo dot defect” "1 dot defect” "1 dot defect” “No dot defect”
(=ignored) (=counted) (=counted) (=ignored)
2 dot adjacent 2 dot adjacent (vertical) 2 dot adjacent (slant)
3 dot adjacent 3 dot adjacent 3 dot adjacent

10. 4 %KM
10. 4. 1 FREEESR: HE: 2545°C. . 30%-70%RH;
10. 4. 2 SPREIET He: 20w 58 kT U5k 7 5
10. 4. 3 K 5GP : 30cm;
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10. 4. 4 VRIS IR 2R . 100-200Lux;

10. 4. 5 ARV IR 25K . 500-700Lux;

10. 4.6 ND -RAGIGE R : ND T #E cell 3RTH 2cm &b, M 30cm HH 2K 5
10. 4. THRIR AT MERE T H £45° , KPR £45° RMAKK;

s CE
A

30em

|

| TFT-LCM MODULE LCD Module |

10. 4.8 SR XIRI 7y A5 o XK EEMTE LTI 1353730 4 5555, whle] 2/4 KO8 TIX, DUARN 01X, W
SE

2/4 I |Z

1/4 2/4 1/4

]
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10.5 L PEAI
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10. 6 AMULAS 56

BERE
=ENE ET
a0 3 113 a2 3F L33 Wi 53
A FEFES ISl i@ THifm ISGT, §El FHERER STFER THEREN STFEER
FAD [FINER TN TaELS ISL0. I&T, ¥ & FHEEE, SFER TEniAE STFEER
RO EETE
Ifi G TELGm. IAT, NEZ . FHERER. ZFEER FHERAR SFEER
s ran IS Ifl fm, TR Im Ian § T FHREER SFER TEniAE STFEER
DEO Smme BIE N T
SE A TE i
- O Sem<DE0 Som, HES, FEZidom;
wE0 ime Fif
HEBE T it

O i WSO Zom, O Somdl Zdam, HES:

L EERRS. BEEELTATEE

il
i3
]
.
5
1]
|
|
i
W
a
1
b

RGPS

1. W : Width Q@; b | L >
2L Lengih =" Q__:_’—’—\\:‘J S W

Hl
A D 0 Average Diameter

4. 5 5 Count

10. 7 JRERIIER
10.7.1 (M2 12 NH (B A F, PLETRNIE D .

Di=(a+b)2 W: width - L length

end.
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