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1. GENERAL DESCRIPTION

1.1 DESCRIPTION
This LCM is a color active matrix thin film transistor (TFT) TN liquid crystal display (LCD)
that uses amorphous silicon TFT as a switching device. It is composed of a TFT LCD panel,
Driver IC, FPC and Backlight.This TFT LCD has a 5.0-inch diagonally measured active display
area with (480 horizontal by 272 vertical pixel) resolution.

1.2 FEATURES:

SHEN ZHEN CITY ZTRH TECHNOLOGY Co., LTD

No. Item Specification Unit
1 Panel Size 5.0” inch
2 Number of Pixels 480xRGB (3)x272 pixels
3 Active Area 110.880(H)x 62.832(V) mm
4 Pixel Pitch 0.231(H)x RGBx0.231(V) mm
5 Outline Dimension 120.70(W)x75.80(H)x2.85(D) mm
6 Number of Colors 16.7M
7 Display Mode Normally Black
8 Viewing Direction 85/85/85/85 Typ
9 Display Format RGB Vertical stripe
10 Surface Treatment
11 Interface RGB-TTL
12 Backlight White LED
13 | Operation Temperature -0~50 T
14 Storage Temperature -10~-60 C
15 Weight
16 Driver IC IL16485D

Model No:ZTMO50BOER1401 4/15 Ver:1.0
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2. MECHANICAL SPECIFICATION

4L r7 v ‘xz
ERBAT
Attention to static
electricity protection
| W}
5.0”1FT
480 (HGB) %272
ACTIVE AREA CENTER/
6 0’ CLOCK
Vi 07 -
% FAREIR SRR
%
NOTES: L I
1. DISPLAY TYPE: 5.07, IPS TFT LCD
2. DISPLAY MODE: Normally BLACK mode L 0 5
3. VIEWING DIRECTION:ALL — (TYP)
4. DRIVER IC:——
5. * Critical Parameter, ( ) ref Parameter, cpk Parameter
Unspecified Tolerances: 0. 20mn
Modification mark: i
ELECTRICAL/OPRICAL CHARACTERISTICS AT Ta=25C Aot At AA—
PARAMETER SMBOL _ MIN _ TYP MAX  UNIT REMARK g T T T
Center Luminous Intensity | Iv 310 | 350 cd/m a ? o
. X 0.230 | 0.260 | 0.290 _ g H
LOM coordinaies vy 020 0280 | 0310 1F=20mA R 4 5 (3 H
Forward Vol tage [ v | 196 2.0 | 224 | Vv | = 3 E]
Luminous Tolerance Tv-m 75 80 % (min/max) ¥100 s ? ? |
Reverse Current IR 50 uA V=5V, X1 Lighting Area A
ABSOLUTE MAXIMUM RATINGS AT Ta=25C
PARAMETER | SYMBOL | SPECIFICATION | UNITS REMARK
Power Dissipation P4 448 o 14
Peak Forward Current Trp 60 mA *1
ReverseVol tage VR 5 v %1
Operaring Temperature Torr - 0°C T0+50°C c WA CA-310
Storage Temperature TsT6 -10°C_T0+60°C c

v i (o]
REV DATE REVISED NAME REVISE CAUSE REVISED DESCRIPTIONS
A0 2023-12-18 IMF — HRAT
[ &= ]
BEX
R AR
v et en
AR E A
v e et et el
+ 1
< B
LED CIRCUIT DIAGRAM:7#2=14EA
REV PART No.
T m % | pFawg | ZTMO50BOER1401 B ER R RAT
>O OM‘W‘MMQ Shen zhen Zhen Tong Ren He Technology Co.,Ltd.
SCALE MATERTAL 'APPROVED BY| CHECKED BY| DRAWN BY |
wn E Bl # R % # B % E
COLOR UNIT
@ 1:1 F & L:: NV mm
o 2023-12-18

1 2

6

:1.0

Ver

/15

LTMO50BOER1401
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3.PIN DESCRIPTION

No. Symbol Function Remark
1 LED- LED Backlight(Cathode)
2 LED+ LED Backlight(Anode)
3 GND Ground
4 VDD Power supply(Digital +3.0V)
5 DGO
6 DG1
7 DG2
8 DG3
9 DG4 Data
10 DG5
11 DG6
12 DG7
13 NC No connection
14 NC No connection
15 NC No connection
16 NC No connection
17 NC No connection
18 NC No connection
19 NC No connection
20 NC No connection
21 NC No connection
22 NC No connection
23 NC No connection
24 NC No connection
25 NC No connection
26 NC No connection
27 NC No connection
28 NC No connection
29 GND Ground
30 DCLK Clock signal
31 DISP Display on/off
32 HSYNC Horizontal sync input in RGB mode
33 VSYNC Vertical sync input in RGB mode
34 DEN No connection
35 NC NC
36 GND Ground
37 XR(R) TP Connect Pin
38 YD(B) TP Connect Pin
39 XL(L) TP Connect Pin
40 YU(T) TP Connect Pin
Model No:ZTMO050BOER1401 6/15 Ver:1.0
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4. ELECTRICAL CHARACTERISTICS
4.1 ABSOLUTE MAXIMUM RATINGS

Values
Item Symbol Min. Max. Remark
Digital Supply Voltage VDD -0.3 4.6
4.2 TFT LCD MoODULE
4.2.1 Operating Conditions
Values .
Item Symbol Min. Typ. Max. Unit Remark
Digital Supply Voltage VDD 3.0 3.3 3.6
Logic Input Voltage VIH 0.7vDD - vbD
gic np s VIL GND 0.3VDD
4.2.2 Current Consumption
" Values .
Item Symbol Condition Min. Typ. Max. Unit |Remark
Digital Current IVCI VDD= 3.3V - - mA Note1
Note1: Typ. specification : Gray-level test Pattern
4.3 BACKLIGHT UNIT
Values
Item Symbol Unit Remark
Min. Typ. Max.

LED Current Iled - 20 mA Total LED
Forward voltage VF 19.6 21.0 22.4 \Y IF=20mA
Reverse current IR 50 HA VR=5V,1LED

Power dissipation Pd 448 mW Total LED
Peak forward current IFP 60 mA 1LED
Reverse Voltage VR 5 \Y 1LED
NI AN 4 Q/ AN N4
T T T T T T A
@/ % N %/ IQ/ v
T T T T T T
+ |
=T S

LED CIRCUIT DIAGRAM:7*2=14EA

Model No:ZTMO50BOER1401
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4.4 PoweER ON/OFF SEQUENCE
4.4.1 Power ON

N

L]

|
[
I
I
|
|
T
|
|
|
|
|
|
|
|
|
|
|
]
|
|
|
|
|
|
|
|
|

I
|
! 1 Frame 1Fame|‘IF rne|1Fm|1Fma1Fl'3mB|1rme|1rm| Fram
VDDI, VCI & VCIP A/i M@Jﬁl e i L0 b
I
e N
; R . N N ;
RGE Signal T T T 1 ] T T T T
ot | | | | I | | [
! by - | Syng with Intermal Timing | -‘Ii | Syncwith External Tlmmgbl
T 1
LB | [ [ I I . I [
1 I | | | I | | |
1 I
Ly | [ [ I I [ |
DisP — | | [ | | | |
i | | | | | | | |
ji’/ ' ' ' ‘ ! '
! | [ i | i |
MRELER 5 | | | | | | |
o [ [ [ I I I [
> — i | |
| I
VEE_AC e | | | | | | |
L [ [ [ [ | I |
Do | | | [ | | |
1 I
T [ | [ i I [ [
RS ) ] | | | |
| | | | | | |
o [ [ | [ [
VSN_AC — | ' ' : :
a I I [ | | | [
HE [ I L | |
o [ ] I I |
i | | | | | |
I | I |
I I [ |
| | | |
| | | |
| | | |
I | | |
| | |
| | |

ViGL \_I\_L
|
|
| ] | ] l
| | | | I
VGSP / | [ [ [
| | | !
| | | |
| [ | |
= Bk :
Source Output Output =0V Black or White e
|
|
VCOM = OV !
|
|
VLED /_
ltem Description Min. Time
TO Determined by the external power.
T1 Time from stable VDDI, VCI, VCIP set-up to the first frame. T1=0
T2 Time from VSP_DC=0V to VSP_DC=3.3V. T2=T0O
T3 Time from VSP_DC =3.3V to VSP_DC =6.0V. T3=T1+ (1*Frame)
T4 Time from stable VDDI, VCI, VCIP set-up to DISP asserted. T4=0
T5 Time from VGH=0V to VGH=3.3V. T5=TO

Note: Recommend the LCM power on rise time TO= 0~ 1ms.

Model No:ZTMO50BOER1401 3/15 Ver:1.0
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4.4.2 Power OFF

VDDI, VCI& VCIP , A -
| 1 Frame | 1 Flame | 1 Frame | 1 Frame 1 Frame |‘I Frame |'| Frame | (e W
| a1 T | art s Timil 1 Themi it Tieme amT [t ] :

'\-\._-'\-\.?\ B '-'\ o , }\ SR \-"-.\'\.\ \"?_\ \\-.-:-"__‘*l_?__'\": : :
RGB Signal [ N \\1 R Ay 1
| ] ] ]
y | il I | L . L
e T TT"Syn¢ with Extemal T.rrﬁ"‘s.ync with TnBrnallTiming Pl
T m e I | [ [ o2
X T ] | ] [ Vi
I | T T T | o
[ [ [ [ [ I P
VSP_DC : i i i N b
[ [ [ [ I e S
[ [ [ [ I [
| | | | | P
VSP_AC - | | | N P
| g o L —
1 |
[ | [ [ :/ g
VSN_DC ! | | ' P
- I I I I | ' i
[ | | | | —
! | | | |/ P
VSN_AC ' ' ' ' o
| | | | | P
[ [ [ [ I L
I I I I | T
VGH | | | | | o
| | | | \ P
[ [ [ [ I |
| | | | | s
[ [ [ [ I
[ [ [ [ I
[ [ [ [ 1/
VGL ' | ' ;
[ [ [ [
[ | [ [
[ [ [ [
VGSP L : ' '
I I I \
[ [ [
[ [ [
: E!lalnk
Source Output Nomal Black or White Output = W
[
[
[
VCOM = 0V '
[
[
[
VLED
I\
|
Iltem Description Min. Time
TO Time from backlight power off to DISP="L". 1*Frame
T1 Time from DISP="L" to LCM Power off. 5*Frame
Model No:ZTMO50BOER1401 9/15 Ver:1.0
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5. INPUT SIGNAL TIMING

5.1 AC CHARACTERISTICS

AC Electrical Characteristics (VDD=VDDI= 3.3V, AGND= 0V, TA=25°C)

Item Symbol | Min. | Typ. | Max. Unit Conditions
System operation timing
VDD power source slew time TPOR - - 20 ms From 0V to 99% VDD
GRB pulse width tRSTW 10 50 - us R=10Kohm, C=1uF

Input/ Qutput timing

CLK pulse duty Tow 40 50 60 %
VSYNC setup time Tvst 12 - - ns
VSYNC hold time Tvhd 12 - - ns
HSYNC setup time Thst 12 - - ns
HSYNC hold time Thhd 12 - - ns
Data setup time Tdsu 12 - - ns
Data hold time Tdhd 12 - - ns
DE setup time Tdest 12 ns
DE hold time Tdehd 12 ns
SD output stable time Tst - - 12 us Output settled within +20mV
Loading = 6.8k+28.2pF.
GD output rise and fall time 11gst - - 6 us Output sefiled (5%~95%),

Loading = 4.7k+29.8pF

J-wire serial communication

Delay between CSB and VSYNC Tev 1 us
CS input setup time Ts0 50 ns
Serial data input setup time Ts1 50 ns
CS input hold time Tho 50 ns
Serial data input hold time Thi1 50 ns
SCL pulse high width Twhi1 50 ns
SCL pulse low width Twil 50 ns
CS pulse high width Tw2 400 ns

Model No:ZTMO50BOER1401 10715 Ver:1.0
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5.2 PARALLEL RGB INPUT TIMING TABLE

430RGE X 272 Resolution Timing Table

Itern Symbol Min. Typ. Max. Linit Remark
|PCLK Frequency Felk 24 27 30 MHz
[pCLK Period Talk 42 37 33 s
[HSYNC Period Time Th 1446 1491 1558 | DCLK
Display Pericd Thdisp - 1440 - DCLK
Back Porch Thbp 3 43 43 DCLK By H_Blanking setting
Front Porch Thip 3 a 75 DCLK
Pulse Width Thw 2 4 75 DCLK
VSYNC Period Time Tv 276 292 321 H
Display Period Twdisp - 272 -
Back Porch Tvbp 2 12 12 H By V_Blanking setting
Front Porch Twip 2 8 ar H
Pulse Width Tww 2 4 37 H

Mote:1. It is necessary to keep Tvbp =12 and Thbp =43 in sync mode. DE mode is unnecessary to keep it.
2.Thbp+Thip ==6

Model No:ZTMO50BOER1401

11715

Ver:1.0
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6.0PTICAL CHARACTERISTICS

Ta=25+2C
Item Symbol Min. | Typ. | Max. | Unit Note
Contrast Ratio CR 800 | 1000 Notef
Note4
Note1
Luminance(center) L 310 | 350 - cd/m2 Note6
Note7
Luminous tolerance LU 75 80 % Note7
. .. . Note1
Response Time Rising + Falling - 30 35 ms Note3
. Horizontal exf - 85
Viewing Angle Ox - 85 deoree Note2
K=Contrast Ratio>10 . Oy* - 85 g
Vertical -
Oy - 85
X 0.634
Red y 0.347
Green X 0.338 Note
Color Chromaticity y Typ- | 0.610 | Typ+ NthS
(CIE1931) Blue X 0.03 | 0.140 | 0.03 Note7
y 0.089
. X 0.256
White y 0273
Color gamut o
(NTSC ratio) > | 60 %

Note1: Definition of optical measurement system (CA-310)

NMormal line

a=p=0"

12 o'clock direction
@y =00°
ot

-
-

=
s
-
-
-~
8s=900"

-
-~
- Active Area
s

S500mm

&,=a0"

L 1-LcD Panel

N
o

@g

0

6 o'clock direction

Note2: Definition of viewing angle range and measurement system
Viewing angle is measured at the center point of the LCD by CONOSCOPE (ergo-80).

Normal line »=90°
6-o-0° 12 o'clock direction

Br 7 Or}
/ 7
Ve
IS\
®=180" | =0
‘GB// Active Area
v
7

7/
/.
®=270°
6 o'clock direction

Note3: Definition of Response time

Model No:ZTMO50BOER1401 12715 Ver:1.0
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The response time is defined as the LCD optical switching time interval between
“White” state and “Black” state. Rise time (TON) is the time between photo detector
output intensity changed from 90% to 10%. And fall time (TOFF) is the time between
photo detector output intensity changed from 10% to 90%.

/ White (TFT OFF) Black (TFT ON) White (TFT OFF)

(Relative value)

Photo detector output

Fig. 6-3 Definition of response time
Note4: Definition of contrast ratio

Luminance measured when LCD on the Whitestate
Luminance measured when LCD on the Blackstate

“White state “: The state is that the LCD should drive by Vwhite.
“Black state”: The state is that the LCD should drive by Vblack.
Vwhite: To be determined Vblack: To be determined.
Note5: Definition of color chromaticity (CIE1931)
Color coordinates measured at center point of LCD.
Note6: All input terminals LCD panel must be ground while measuring the center area of the
panel. The LED driving condition is IL=40mA
Note7: Definition of Luminance Uniformity
Active area is divided into 9 measuring areas.Every measuring point is placed at the
center of each measuring area.
Luminance Uniformity (U) = Lmin/ Lmax
L----Active area length, W---- Active area width

Contrast ratio(CR)=

~A/6 A/3 A/3 /6~
= U 2 3 L
4 5 6 B
R
Q]

\ Lighting Area A \

Bmax: The measured maximum luminance of all measurement position.
Bmin: The measured minimum luminance of all measurement position.

Model No:ZTMO50BOER1401 13715 Ver:1.0
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7 .RELIABILITY TEST ITEMS
7.1 TEMPERATURE AND HUMIDITY

Test Item Test Condition Remark

IEC60068-2-1 : 2007

High Temperature Storage Ta=607C; 96hrs

GB2423.2-2008

Low Temperature Storage Ta=-10"C;96hrs EC60068-2-1 : 2007
GB2423.1-2008

High Temperature Operation Ta=50°C; 96HTrs IEC60068-2-1 : 2007
GB2423.2-2008

Low Temperature Operation Ta=-0"C; 96hrs IEC60068-2-1 : 2007
GB2423.1-2008

High Temperature High Ta=40°C - 80%RH - IEC60068-2-78 : 2001

Humidity Operation 96Hrs(no condensation) GB/T2423.3-2006

. . Start with cold temperature -
-10°C(0.5h) ~ 60°C(0.5h)

Thermal Shock / 72 cycles End with high temperature -

Image Sticking 25°C ; thrs Note1

NoteT:Condition of image sticking test :25 +2
Operation with test pattern sustained for 1 hrs,then change to gray pattern
immediately.after 5 mins,the mura must be disappeared completely

(&) Test Pattem (chess board P attern ) (b Gray P attern

7.2 VIBRATION&SHOCK

Test item Conditions Remark
Packing Shock 980m/s2,6ms, +x,y,z 3times for IEC60068-2-27 : 1987
(non-operation) direction GB/T2423.5-1995

Frequency range:10 HZ~50HZ

Stroke:1.0mm,sweep:10 HZ ~50HZ IEC60068-2-32 : 1990

Packing Vibration

IEC60068-2-14:1984,GB2423.22-2002

(non-operation) X,Y,Z 2 hours for each direction GB/T2423.8-1995
7.3 ESD
Test item Conditions Remark
Electro Static 150pF - 330Q - 1
Discharge Test Contact:+4KV,Air:+8KV Class C
(non-operation) 200pF - 0Q - +200V contact test 2

Note: Measure point :
1. LCD glass and metal bezel

2. IF connector pins
3. ESD class C:some performance degradation allowed.Restart Self-recoverable.

No data lost,no hardware failures.

Model No:ZTMO50BOER1401 14715 Ver:1.0
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8. GENERAL PRECAUTION
8.1 SAFETY

1. Do not swallow any liquid crystal, even if there is no proof that liquid crystal is poisonous.

2. If the LCD panel breaks, be careful not to get liquid crystal to touch your skin.

3. If skin is exposed to liquid crystal, wash the area thoroughly with alcohol or soap.

8.2 STORAGE CONDITIONS

1. Store the panel or module in a dark place where the temperature is 23+5°C and The
humidity is below 50+£20%RH.

2. Store in anti-static electricity container.

3. Store in clean environment, free from dust, active gas, and solvent.

4. Do not place the module near organics solvents or corrosive gases.

5. Do not crush, shake, or jolt the module.

8.3 HANDLING PRECAUTIONS

. Avoid static electricity which can damage the CMOS LSI.

. The polarizing plate of the display is very fragile. So, please handle it very carefully.

. Do not give external shock.

. Do not apply excessive force on the surface.

. Do not wipe the polarizing plate with a dry cloth, as it may easily scratch the Surface of
plate.

6. Do not use ketonics solvent & Aromatic solvent, use with a soft cloth soaked with a
cleaning naphtha solvent.

7. Do not operate it above the absolute maximum rating.

8. Do not remove the panel or frame from the module.

9. When the module is assembled, it should be attached to the system firmly, Be careful

not to twist and bend the module.

10. Wipe off water droplets or oil immediately. If you leave the droplets for a long

time, staining and discoloration may occur.

11. If the liquid crystal material leaks from the panel, it should be kept away from the eyes
or mouth in case of contact with hands, legs or clothes, it must be washed away
thoroughly with soap.

8.4 WARRANTY

1. The period is within twelve months since the date of shipping out under normal using and
storage conditions.

2. Do not repaired or modified the LCM. It may cause function to lose efficacy, Starry does
not warrant the LCM.

3. All process and material comply ROHS

Ul AN W N =

Model No:ZTMO50BOER1401 15/15 Ver:1.0
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