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1. GENERAL INFORMATION

1.1 Features

1) Pixel Arrangement: RGB Vertical Stripe

2) Interface Mode: MIPI

3) Driver IC: HX8399C

4) Operation Temperature: -20~70°C
5) Storage Temperature: -30~80°C
6) Backlight Type: White LED

7) Display mode: Normally Black

8) Pixel Density: 295 PPI

9) LED life time: 30,000 Hours

1.2 Mechanical Specification

Pixel Driving element - -
Screen Size P \ Inch Diagonal
K4
Resolution lngMRGB)* 1080(H) Dots i
Interface (\\) MIPI - 4 lanes
Module Power Consumption ) ’“x Y 1.1 Watt Typ.
Active Area &\\ 127.008(W)*127.008(H) mm -
pa N
Pixel pitch (W*%,\,\) 0.1176(W)*0.1176(H) mm -
CTP_Modul?@’ *H*D) 136.531(W)*132.208(H)*1.98(D) mm Typ
Vo VNN
(M\&e 430 cd/m? Typ.
< Y
[\w Direction ALL O’clock
a \Q'Bisplay Color 16.7M Colors 24bits

=
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2. ABSOLUTE MAXIMUM RATINGS

Power supplyl voltage I0vVCC -0.3 3.6 A% Noigl
Power supply2 voltage VSP -0.3 6.6 \Y (Q\I}t@\
Power supply3 voltage VSN 0 -6.6 \Y A ) MY
LED forward current Ir -0.001 20 mA For ®qch led,Notel
LED Reverse Voltage Vr - 5 Ve Fogea'ch led,Notel
Operating temperature Top -20 60 °Cal ‘\ e  Notel,2
Storage temperature Tst -30 75 °d\ ?‘J Notel,2
Humidity Ha 10 90 | A%RH™ Notel 3

(Ta=+25°C,GND=0V)

Notel:If the module exceeds the absolute maximum ratings, it mgyN& ddmaged permanently. Also
if the module operates with the absolute maximum ratings % ong time, the reliability may
drop.

Note2: In case of temperature below 0°C the response @uid crystal (LC) becomes slower
and the color of panel darker than normal on %
Note3: Temp. <60C , 90% RH MAX.
Temp. >60°C , Absolute humidity & s than 90% RH at 60°C.

$
@\
&
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1. DISPLAY MODE: ADS Mormel Black.

2. OPERATING TEMPERATURE: -20°C TO 6&O°C.
3. STORAGE TEMPERATURE: -30°C TO 70°C.
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4. I/0 CONNECTION & BLOCK DIAGRAM
4.1 I/0 Connection

1-2 GND P Power Ground
3 LAN2 P 1 MIPI-DSI data lane 2 positive-end input pin
4 LEDK P Power supply for backlight cathode
5 LAN2 N 1 MIPI-DSI data lane 2 negative-end input pin
6 LEDK P Power supply for backlight cathode
7-8 GND P Power Ground
9 LAN1 P I MIPI-DSI data lane 1 positive-end input pin
10 LEDA P Power supply for backlight anode
11 LAN1 N 1 MIPI-DSI data lane 1 negative-end input pin
12 LEDA P Power supply for backlight anode
13-14 GND P Power Ground
15 CLK P 1 MIPI-DSI clock lane positive-end input pin
16 ID PIN2 0) LCDID2to 1.8V
17 CLK N 1 MIPI-DSI clock lane negative-end input pin
18 ID PIN1 @) LCD ID1 to GND
19-20 GND P Power Ground
21 LANO P 1/0 MIPI-DSI data lane 0 positive-end input pin
22 10VCC P Power supply to interface pins(1.8V)
23 LANO N 1/0 MIPI-DSI data lane 0 negative-end input pin
24 10VCC P Power supply to interface pins(1.8V)
25-26 GND P Power Ground
27 LAN3 P 1 MIPI-DSI data lane 3 positive-end input pin
28 NC - No connected
29 LAN3 N 1 MIPI-DSI data lane 3 negative-end input pin
30 VYDD(-5) P Negative input analog power for driver IC use
31 GND P Power Ground
32 VYDD(-5) P Negative input analog power for driver IC use
33-35 NC - No connected
36 VDD(+5) P Positive input analog power for driver IC use
37 GND P Power Ground
38 VDD(+5) P Positive input analog power for driver IC use
39-41 NC - No connected
42 GND P Power Ground
43 NC - No connected
44 LEDPWM I Backlight pwm output
45 NC - No connected
46 TE 0 Tearing effect outputsignal. If not used,
please let this pin open
47 GND P Power Ground
48 RESET I The signal will reset the LCM, Signal is active low.
49-50 GND P Power Ground
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[: Input; O: Output; P: Power
4.2 Block Diagram

MCU and Display Module Interface Configuration
MCU Display Module

\4

GND Power Block

VDD(-5) b
VDD(-+5)
LEDA
LEDK
Iovcc

Power Block

YV VvV VY

LAN[3:0] N ,,
LANBOIN "/,
CLK N 4
CLK P

TE Interface Block

A 4

Y vy

Interface Block RESET

\ 4
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S. ELECTRICAL CHARACTERISTICS
5.1 TFT-LCD Panel Driving Section

Power Supplyl Voltage I0VCC 1.65 1.8 33 \Y \ Y-
Power Supply2 Voltage VSP 4.8 5 6 A% -
Power Supply3 Voltage VSN -6 -5 -4.8 aN 4
Logic Input High Voltage v | 0.7I0VCC | - I0VC "})/' -
Logic Input Low Voltage \%3 0 - 0. 3@VCC v -
Panel Power Consumption Pop - 0 16 (\ ‘\ Watt Notel
Module Power Consumption Prem - Watt Notel,2

(Ta=+25°C,GND=0V)
Notel:Measurement Conditions (Video Mode): Full Sc@ ttern, VDD=1.8V,60Hz Refresh.

Note2: PLcm= Pvpp+ PeL, About PsL information, lr%
5.2 Back Light Driving Section

2 Back Light Driving Section.

Forward Voltage AN - 37.2 38.4 A% Notel
Forward Current [N\ - 25 - mA Notel
Backlight Power consump;ieq’l‘\ WhL - 0.93 0.96 Watt Notel
LED life time 7 - 30000 - - Hours |  Note2

PCS

akger than 20maA.

%%
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5.3 Power On/Off Sequence

The Power supply On/Off, Sleep In/Out and Display On/Off sequence is illustrated
below.

Power On Sequence Power Off Sequence

Power Up [ Normal Display J b

¢ Wait 1ms ¢

DSI Data Lane and
Clock Lane set to DISPOFF (28h)
LPH1
¢ L Wait 3 frame
HW Reset SLPIN (10h)
l Wait 50ms LWait ams
SLPOUT (11h) Power Down
¢ Wait 120ms
DISPON (25h)

.

( MNormal Display ]

Figure 5.29: Power on/off sequence

>
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/

vDD1 =1ms
HS_VCC -

VSP __ iz

<
i

VSN —HRZor GN':

P 210us |
-" Ims -y ! S
/ A /
/ N
/ i /
¥ i
RESX ; R

=1ms

- -

i Mater MIPI Data Lane and

A CLK Lane must set LP11

MIPI Data & CLK lane / i\ before HW reset go high

i -+ i lirmit
i =8lmsy =120ms ;__-._,
i

MIPI Video Packet N , *_+ /////W%
Host Command I -

Initial SLPOUT  IniliakDISPON
Figure 5.34: VSPVSNNDDY input power on sequence (PCCS[2:0]=011)

VDD

3 r Ss
Host Command I<

MSPOFF  SLPIN

Figure 5.35: VSP/VSN/VDD1 input power off sequence (PCCS[2:0]=011)
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Uncontrolled power off

The uncontrolled power off means a situation when e.g. there is removed a battery
without the controlled power off sequence. There will not be any damages for the
display module or the display module will not cause any damages for the host or lines

of the interface. At an uncontrolled power off the display will go blank and there will

not be any visible effects within 1 second on the display (blank display) and remains Q
blank until "Power on Sequence” powers it up. N

Mote: (1) HX8399-C is suppaort the noise reject fiter (20ns) to reject spike or noise.
Zin

ety i_ A_I"I'_-"_H‘ B P i
"'“:II,._;_ Livss than 2005 sidih positive spics wil be

Teje i,

GAS circuit (== GAS Filter circuit (== Logic circuit
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5.5 Timing Diagram

Vertical Timing

VS | | | |
. VFP , V§ | VBP , . VFP
: ! ! : » >
DB[23:0] |
< VBL i VVDISP >
DE [ ]
: i VP
i € !
i JUUUUUUUTUUTUGYUY
h 2 ‘ - - N
." /7
DSI N G NG A 7 AT ATV
B B B B B B B B B B B B
s|B|s|B|s|B|s|E|s|B| raB a S RGB daté s|B|s|B|s
Packets P|s|P|s|P|z|Pls|P|s|P "® Pls 2 PlsiPls|PlslP
e ’
Vertical Resolution=528+8xNL (VSSA=0V, VDD1=1.8V, VDD3=2.8V, T,=25°C)
" Spec. .
Parameter Symbol | Condition Min. Typ. Max. Unit
Vertical cycle VP - 534+8xNL - - Line
Vertical low pulse width VS - 2 - Note'” Line
Vertical front porch VFP - 2 - - Line
Vertical back porch VBP - 2 - Note'" Line
Vertical data start paint = VS+VBP 4 - Note'"” Line
Vertical blanking period VBL VS+VBP+VFP ) - - Line
Vertical active.area - VDISP - 528+8xNL - Line
Vertical Refresh rate VRR - - 60 - Hz

Note: (1) The WS-and VBP pulsewidth are related to GSP and GCK timing. The GSP and GCK must be set at

corresponding position for LCD normal display.

S
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Horizontal Timing

DSl Packets gp |Hssl ee Packed Pixel Stream gp |sd Bp
(24-bit RGB)
. i
HFP | HS | HBP HFP
H—I—— —
HS
HDISP
€ P
DE
DB[23.0] Invglid data Valid data Invdlid data
PCLK £
PCLK depend on DSI | |I | | | | | I | | |
clock and data lanes)

-\ N7
Horizontal Resolution=H_RES(1080/1024/960/900/800/720) (VSSA=0V, VDD1=1.8V, VDD3 = HS_VCC

=2.8V, T,=25°C)

o Spec. .

Parameter Symbol Condition Min. Typ. Mok, Unit
HS cycle HP - H_RES+66 - - DCK
HS low pulse width HS - 25 - - DCK
Horizontal back porch HBP - 25 - - DCK
Horizontal front porch HFP - 16 - - DCK
Horizontal data start point - HS+HBP 50 Note"™ - - DCK
Horizontal blanking period HBLK HS+HBP+HFP 66 - - DCK
Horizontal active area HDISP - - H RES - DCK

Note: (1) HS+HBP must larger than 50 PCLK.

www.chinasunyee.com
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5.5.1 Timing Parameters

ITEM SYMBOL CONDITION MIN TYP MAX UNIT
Vertical low pulse width VS - -2 - - Line
Vertical front porch VFP 2 Line
Vertical back porch VBP

p e D

" \\{
Vertical active area - I/ine
- 1080 | - \>
Vertical Refresh rate VRR 4 Hz
- - ?Q -

HS low pulse width HS D DCK

Horizontal back porch HBP %b ¥ DCK
N
N

Horizontal front porch HFP -\,)16 DCK

Horizontal active area HDISP \\v DCK
- (\% - 1080 | -
ND
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6. OPTICAL CHARACTERISTICS

Parameter | Symbol | Condition | Min. Typ. Max. Unit | Remark
ZH (iikes i [ sAME | BAUE | &OKME | BB | AR
Contrast Ratio | C/R 0=0° 800 1300 - - Note(4)
NTSC Ratio S 0 =0° 65 70 % & e(7)
AN
Luminance L 0 =0° 300 350 - cd/ >V> Note(5)
N
1 o
Luminance 0 =0° 70 - Q) 7 Note(3)
uniformity
124
4\
Response Time | Tr+ Tr 25°C - —(\ } 40 ms Note(2)
W
W 30
- AN
O
Wy &y 0.318
" >
Rx 0=s 0° Q) 0.686
(Center) \i)
Color Ry Normal [V 0.304 NTSC
o vi -+0.04 +0.04 | (x,y) Note(6)
Coordination Gx % 0.264
G /\ 0.629
y &‘\\ \,
0.147
0.047
,% 01 70 80 .
K % 0 R 70 80 -
( g Angle C/R>10 Degree | Note(1)
70
0y 80 -
0 b 70 80 i

Test Conditions:
1. the ambient temperature is+25°C.
2. The test systems refer to Note 8.

www.chinasunyee.com
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Notel: Definition of Viewing Angle: The viewing angle range that the CR>10

Su

12" o’clock
d»=80°
/

BN

6" o'clock
b=270° Q 4
o
Note2: Definition of Response time: Sum of Tr and Tr . Q)
Black White Black
§ 100%
& 80%
=
<
(@
o
— 10%
=
8 /
Tr Tf
Note 3: Definition of Luminance yy: Active area is divided into 9 measuring areas,
every measuring point & t the center of each measuring area.
«

Min Luminance of white among 9-points

i Uniformin - . | — x100%
vminance LRl = "Max Luminance of white among 9-points R

w\ |H.f'6 H/3. H/3. H.f‘6.|
- > > =|7
@ ____é)* @ @_ *:.LW@

____________________ =

%\) " s
® THE NI So— 2

i i i Vi3

S I O e e

FPC~

oy
X

Note4: Definition of Contrast Ratio (CR): measured at the center point of panel
Luminance measured when LCD on the "White" state

Contrastratio (CR) =
Luminance measured when LCD on the "Black" state
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Note 5: Definition of Luminance: Center Luminance of white is defined as luminance values of
Ipoint average across the LCD surface.

Note 6: Definition of Color Chromaticity (CIE 1931)

Color coordinates of white & red, green, blue measured at center point of LCD.

Note 7: Definition of NTSC ratio:

Area of RGB triangle

NTSC ratio = : :
O T T Area of NTSC triangle (®

=4

Note 8: Definition of ’ IR R Ehrama o te Do nn s optical
measurement system. Y

The optical characteristics should be r(% in dark room. After 5 minutes operation, the
optical properties are measured at the center poiy of the LCD screen.(Response time is measured by
Photo detector TOPCON BM-7, Fi& iew: 1°/Height: 500mm.)

Photo detector MNormal line
e=p=0"
— 1
$=90°
500mm 12 o’clock direction

e
-
®=180° & / ®=0°

%‘ ps =
% /cD=2?D°

6 o'clock direction
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7. RELIABILITY
High Temperature Storage Ta =+75°C / 96Hours Notel,2,3
Low Temperature Storage Ta =-30°C / 96Hours Notel,2,3
High Temperature Operating Ta =+60°C / 96Hours Notel 2,3
Low Temperature Operating Ta =-20°C / 96Hours }@'N%?’
Temperature Cycle storage Test -30°C/30min $+80°C /30min for A ) 2'3
30cycles,Transfer time less than Smin \)
Thermal humidity storage Test 60°C x 90%RH / 96Hours N\ ® Note2,3
Package Vibration Test Frequency: 10Hz~5 5Hz,Amplitud&§B&@ 1 Note2
hrs for each direction of\X, ,
Packing shock test Drop to the groundeiiﬁxheight, Note2
1 corner, 3 edg¢Sagulfaces.
ESD test Contact:{\’)&ib%KV
NN\

Y

ﬁiproblem that may affect the display

ntees operation, but doesn’t guarantee all the

Inspection after Test:
Notel:Ta is the ambient temperature of samples.

Note 2: In the standard condition, there shall be n
function. After the reliability test, the product
cosmetic specification.
Note 3: Before cosmetic and function tgsts , the

hours at room temperature. %

oduct must have enough recovery time, at least 2
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8. PACKAGE DRAWING

14. PACKING SPECIFICATIONS
141 INNER BOX SPECIFICATIONS T B D

Tra
¢ (To be updated after customer

approval for new packing.)

Ten (**) trays with Product
+ empty tray as cover = Eleven {**) trays

<=

Insert four (4) inner cartons within a master carton
Maximuim quantity per a master carton @ * ® * X ® = ®**nsg
T T T T
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