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1.7~ m#E (Product Specifications)

HHZER (Panel Type)

TFT LCD

M ]~ (Panel Size)

8 inch

SZEA (Display Type)

Sil
Pl

Normal Black

43 #EZ (Resolution)

1200 (RGB) x 1920 (dot)

E7x AR (Dot Pitch)

0.0299 (W) mm X 0.0897 (H) mm

TRt (color)

16. 7™

LA (View Angle)

U/D/L/R: 85/85/85/85

TIRIKFNIC (Display Driver IC) HX8279-D01
20287 (Interface Type) MIPI 4 Lane
fil 22 (TP Type) YhEE TP
il IC (TP IC) GT2931

SME R ) (Dimensions)

124 (H) X 194.8(V) X 4.07(T) (mm)

WX XSS (Display area)

107. 64 x 172. 22 (mm)

WigH = (Module Brightness)

330Cd/m2 (TYP)

oo 4525 [ P P AR

Version: V18§
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3.FEOENX (The Interface Deﬁnition)

LCD_ID(1. 'fS"‘lr""II

MDSI_DATAO_P

4. B4451E (Electrical Characteristics)

41 ABSOLUTE MAXIMUM RATINGS

Parameter Symbol Min. Typ. Max. Unit
Supply power voltage VDD -0.30 - 21 vV
VSP voltage VSP -0.30 - 6.60 v
VSN voltage VSN -6.60 - 0.30 W
VPP (OTP power) VPP - - 9.0 v
VGH voltage VGH -0.30 - MGL*32V v
VGL voltage VGL VGH-32V - 0.30 v
Operating Temperature Torr -20 - +85 C
Storage temperature Tsta -55 - 125 L
42 Typical operating condition
Spec.
Parameter Symbol N Tpsrp. o Unit
Supply power voltage VDD 1z 1.8 2.0 v
VSP voltage VSP 4.5 - 6.0 W
VSN voltage VSN -4.5 -6.0 v
VGH voltage(external VGH) VGH EXT 8.7 20 W
VGL voltage(external VGL) VGL ‘EXT -18 6.7 v
VGH voltage(internal VGH) VGH_INT B.7 - 18 v
VGL voltage(internal VGL) VGL_INT -16 -6.7 W
/PP (OTP power} VPP 8.0 8.25 8.5 W
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43 DC electrical characteristics

(Test condition: VDD=1.7-2.0V, Torr ==20“[;-I-35'§ NSS=VSSA=VSS IF=0V)
Spec.
Parameter Symbol Min. Tvp. Max. Unit Mote
VDD input high level voltage VIH1 0.8 x VDD - VDD W
VDD input low level voltage VIL1 V5SS - 0.2xVDD W
VCC input high level voltage VIH2 0.8 xVCC - VCC i
VCC input low level voltage VIL2 V35 - 0.2 xVCC v
Input leakage current IL1 -1 - +1 LA
SDAO output high level voltage VOH 0.8x VDD - VDD v
SDAO output low level voltage VOL V35 - 0.2x VDD v -
VLPH output voltage VLPH 1.1 1.2 1.4 W bpermwg<10mA,
VCL output voltage VCL -2.1 -2.4 -3.00 W hchee <60mA
VGH output voltage VGH 8.7 - 18 v I < SmMA
VGL output voltage VGL -16 - 6.7 W lveu=5mA
VGEPH output voltage VGPH 4.0 45 5.9 W -
VGPL output voltage VGEPL 0.1 0.2 1.6 W
VGNH output voltage VGNH -5.5 -4.5 -4.0 W
VGNL output voltage VGNL -1.6 -0.2 0.1 v -
GOUT1~20
Driving current of GOUT outputs IGOS 1 ~ mA | VO=15V vs 147V
VGH=15V VGL=-13V
GOUT1~20
Sinking current of GOUT outputs IGOD 1 - - mA " | VO=-13V vs -12.7V
VGH=15V VGL=-13V
VCOM output voltage VCOM -2.75 - -0.20 W -
Input terminal pull-high resistance RPU - 300 - kD0 VDD=1.8V
Input terminal pull-low resistance RPD & 300 - KQ ;
Gray code= 0~ 14
Source Gra: code= 241 ~ 255 " % " 40 mV
output level | Gray code= 15~ 31
deﬁaﬁm Grai code= 208 ~ 240 7 ' g 0 il
Gray code= 32 ~ 207 - - - 20 my
Gray code=0 ~ 14
SOURGE Grai code= 241 ~ 255 = : 4 50 mV
output Gray code= 15 ~ 31
offset Gray code= 208 ~ 240 3 % " 4 i
deviation Gray code= 32 ~ 207 2 . i 30 mv
Withstanding | VDD capability - , i 40
current IWSP capability - - - 50 m#A
capability VSN capability - - - -50
V5P current Standby mode Ivsps - - 1.2 mA. | Note®
consumption | ULPS mode lvspu - - [ pd | Mote®
VSN current Standby mode lvsns - - -0.15 m& | Mote®
consumption | UL PS mode Wsnu - - -12 pA | Note™
Mormal mode [vdd - - 30 m& | Mote!!
;ﬁuﬁ:ﬁgﬁl Standby mode lvdds - - 1.1 mA_| Note?
ULPS mode Ivddu - - 150 pA | Note®
PP operation curmrent lep - - 8 mA

Note: (1) Condition: one chip current ,VDD=1.8V, 25 ( ,1200RGBx1920 resolution ,MIPI frequency 950mbps,frame rate
60Hz, all setting are default.
(2) Condition: one chip current, VDD=1.8V 25 (_ ;all function and MIPI input stop. And let MIP! input state keep
ULPS to reduce more current consumption in standby mode.
(3) Conditon: one chip current VDD=1.8V VSP=5.5V VSN=-5.5V 25

44 MIPI DC characteristics

721



NISIN

W omnaoc

Voraaax
LT-TX & & &
Output Hi LP-RX
Vormm Hit Input High
LP-CD :l Vit
Input High LP-RX
Threshold
Region |r
:,, ViL-max
1: """"""""""""" Vians
ThLP-sChDId
resho LP-RX
Reg‘rnn Input Low HE R —— Vemrxocseax
L ) Input Range| = amman
LP-CcD ¢ Mode v
VoL sax PTx Input Low ¢ ¥ lnp ut Range G':N’“S"‘D':'M'N
vonD T Gutput Cow i
' Lenw Penaar b Prower Lenw Powear Hngn Spee& B
. Tra:smil[er . : Gg;:::::;n il R:cewer » * Recaiver , I
DC characteristics for MIPI LP mode
| Spec.
Parameter Symbol Min. Typ. Max. Unit
Logic 1 input voltage Vin 880 - - my
Logic 0 input voltage Wil 0 - 550 m'
Logic 1 output voltage Vau 1.1 1.2 1.3 W
Logic 0 output voltage Vo =50 - 50 my
DC characteristics for MIPI HS mode
Spec.
Parameter Symbol Min. Typ. Max. Unit
Common-mode voltage HS
Hacaiue rode Vemrdne 70 - 330 m\/
Differential input high threshgldi Vioth - - 70 my
Differential input low threshold!™ VioTL =70 = - mv
Single-ended input high voltage Wikks - - 460 mV
Single-ended input low voltage ViLns -40 - - my
Differential input impedance Zio 80 100 125 (9]
HS transmit differential voltage
(VDP-VDN) [VOD| 140 200 270 my

Note: (1) Viorw and Vioro only for reference, related to power and ground noise, this spec need to check on panel
performance to fine tune

45 AC CHARACTERISTICS
4.5.1. MIPI AC characteristics

Clock Lane Disconnect
Dp/Dn Terminator Tcm s

TELK POST TE T \ T
CLK-TERM-EN
T
'VIHtman l:LI'C MISE = ,‘_‘_ ----- \ ----- -

“WIL{max) -

XOGOOPC

-
ToikThRan Thsexm Tirx  Torererane Towrero Vo

Data Lane
gDp.fDrs

2 TusresPane
Disconnect Tiex
Terminator H

SVIHETNY - oeeee
VIL{max) - —-seeeny

HS_SHE D-TERM-En o L
HE SETTLE i
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]
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Tr.r.- SURE T?.I-EET TLF'J! TLFI
4.5.2 DPHY Clock transmission & HSDT Bursts
MIPI AC Characteristics gis
Parameter Description Spec. Umnit
Min. Typ. Max.
TreoT 30%-85% rise time and fall time - - 35 ns
T Timeout for receiver to detect absence of Clock B B &0 s
transitions and disable the Clock Lane HS-RX.
Time that the transmitter continues to send HS
clock after the last associated Data Lane has 80 ns + 52+I
Tewk-Post™1 transitioned to LP Mode. - - ns
Interval is defined as the period from the end of fEorDS)
THS-TRAIL to the beginning of Toik TrRaw.
Time that the HS clock shall be driven by the
TeoLk-PrRE transmitter prior to any associated Data Lane 8 - - ns
beginning the transition from LP to HS mode.
Time interval during which the HS receiver shall
TCLK-SETTLE ignore any Clock Lane HS transitions, starting a5 - 300 ns
from the beginning of TcLk PrRe.
Time for the Clock Lane receiver to enable the =
Tek-term-en | HS line termination, starting from the time point 2:;11:3:::: ::‘ - 38 ns
when Dn crosses Wi max. =
Time interval during which the HS receiver shall
THs-seETTLE ignore any Data Lane HS transitions, starting 85ns+ 6-UI 145 ns + 107U ns
from the beginning of TusererarE.
Time from start of Tus-Ttraw or TeLk-TraL period to "
Tear start of LP-11 state - 5 = TRHRstas U =
The '™ time to drive LP-11 after HS burst 100 E - ns
Timonenane |00 30 HIVEEE-O0 1o prapess for 40ns +4*Ul - 85ns+6~UI ns
Ths-PrEPare | THs-PrEPare + Time to drive-HS~0 before the Sync i
+ Ths-zero sequence X TSm0 B B ns
Tus-skie Time-out at RX to ignore transition period of EaT 40 - S55ns+4~UI ns
Time to drive fli ed differential state after last 5
Ths-TRaL payload data hjfgf a HS transmissian-burst o - - ns
Tiex Length of any Low-Power state period S0 - = ns
. Ratio of TLerxmAsTER LPsisLave) between-Master
Ratio Tisx | aavio of Trexadeponly st 2r3 = 32 2
Tra-ceT Time to drive LP-00 by new TX 5*TLex ns
Traco Time todrive LP-00 after Turnaround Request 4 Tiex ns
Tra-surRs Time-out before new TX side starts driving Toiex - 1 2" TLex ns
Mote: (1) For image-{transmission:
TeLrw-rosT minowvalue =164 when - MIP1 max frequency per lane = 0.53Gbps.
ToLkpasT Min value =112 when MIPI max frequency per lane = 1Gbps
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4.5.3 MIPI data-cloclk timing specification

Reference Time

<—TseTup—»i— ThoLp —>

CLKp
CLKn ;
Spec. <
Parameter Symbol Min. Typ. e Unit
Ul instantaneous LHimsr 1.0 - 125! | ns
Data to clock setup time Tserue 0.15 - - Ulinasr
Data to clock hold time Thoto 0.15 - - Ulinsr

Note: (1) This value corresponds to a minimum 80 Mbps data cate.

454 Timing requirements for RESETB

When RESETB of the reset pin equals to Low,it will be in che condition of reset.When it

Is in che condition of reset,it will make the device recover the initial set.

However, in order to avoid the reset noise cause reset, there is a mechanism to judge about

Whether the reset is neede or not.
The closed inteval of low can be shown as the following.

VDD=1.7V~2.0V, VSS=0V, Torr =-20C~+85TC)

- Spec. .
Parameter Symbol Conditions Min. Typ. Max. Unit
Reset low pulse width|  Trst - 20 - - us
Table 13.5: Reset timing
RESETB
- 20% 20%

Ny >

Trst

Figure 13.6: Reset timing
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46 MIPI Video input tinging

THT

THS-:I Horizontal Display Area
' THE THA THF

= )

\\\:_‘}
\
NN
\k\

TVA
N\
\

N

\\X
N
\ LY

\

Veritcal Display Area
\
\\
\

\
N\

N
\\‘\_
GO0
N\

N

TVSE 4

MIPI Multi-Drop type when normal or reverse scan.

Normal Scan & Reverse Scan

HSYNC | ] L[

MIPI Port I P4 I P2 J Pa | """"""" | Pno | P ‘ = ‘|_) RGB / pclk
Pixel Data
L. 1200RGBx1920 1200RGBx1600 .
input Thning Syskiol Min. Typ. Max. Min. Typ. Max. uini
PCLK Frequency - - 156 - - 131 - MHz
Horizontal Total THT 1270 1340 2047 1270 1340 2047 DCLK
Horizontal Synchronization THS 10 24 - 10 24 - DCLK
Horizontal Back Porch THB™ 50 80 - 50 80 - DCLK
Horizontal Address THA - 1200 - - 1200 - DCLK
Horizontal Front Porch THF 20 60 - 20 60 - DCLK
Vertical Frequency - - 60 - - 60 - Hz
Vertical Total'® ™VT (3) 1944 2047 3) 1624 1750 THT
Vertical Synchronization VG 3) 2 b (3) 2 - THT
Vertical Back Porch TVB (3) 10 = (3) 10 - THT
Vertical Address TVA 3) 1920 - 3) 1600 - THT
Vertical Front Porch TVF (3) 14 £ s 14 - THT
Input Timing Symbol Min.1 Oﬁﬂl?r?'g.)d 92ﬂmax. Min. SUDR_?YBI:"OZ"MH. Uniit
PCLK Frequency - - 142 - - 48 - MHz
Horizontal Total THT 1150 1220 2047 670 760 1200 DCLK
Horizontal Synchronization THS 10 24 - 10 24 - DCLK
Horizontal Back Porch THB! 50 80 - 50 80 - DCLK
Horizontal Address THA - 1080 - - 600 - DCLK
Horizontal Front Porch THF 20 60 - 20 80 - DCLK
Vertical Frequency - - 60 - - 60 - Hz
Vertical Total®®! T™VT {3 1944 2047 (3 1056 1176 THT
Vertical Synchronization TVS 3 2 - (3 2 - THT
Vertical Back Porch TVB 3 10 i (3 10 - THT
Vertical Address TVA 3 1920 - 3 1024 - THT
Vertical Front Porch TVF 3 14 - (3 22 - THT

Note: (1) THB includes THS.
(2) (Vertical frequency) x THTxTVTx24bits —»total operation bandwidth.
(3) The min. value of Vertical porch is depending on GOA timing.Please refers to the AP. Note for the min value.
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MIPI R/L type timing when normal and reverse scan. Below figure is no overlap X=0
between left and right display data. The value of X can be setting by page0 0xB7[2:1].

Pixel Data

Slave

e Normal Scan, X =0 )
HSYNC |

Master

MIPI port [ B | Po || Ba || =ssrevmasie [Poz [ Paa | Pn +—> RGB/pclk

MIPI port
Pixel Data

[Pznz [ Pant | Pan > RGB / pelk

M
P

Y
N

HSYMNC

Master
MIPI port

LI

Pixel Data

LI

| Panz | Pana | Pan = RGB / pclk

sl
Mlapvllepol"l I P4 I P2 | Pa | """"""" I Prz I Pr | Pr I » RGBE / pclk
Pixel Data
N vy
At MIPI R/L type, it supports overlap X= 2,4 between left and right display data.

Below figure is example for overlap X=4. The wvalue of X can be setting by REG
OVERLAP (page0 0xB7[2:1]). The overlap pixel must be sent in the zigzag panel

application.

','_

MNormal Scan, X =44

—'\\

HSYMNC

Master
MIPI part

L M

LI

Overlap pixel
A

Pn

[Powt [ Pz | Prea | Powa ]

Pixel Data

Slave

RGB / pclk

-
|P2n-2] PEn—1I P2n‘1

MIPI port
Pixel Data

[Pozs [ Poz | Poa | Pn | Prea |
A

2
Overlap pixel

L S
'f Reverse Scan, X =4 ™

HSYMNC L] Overlap pixel

mlal:?lt?:lgrt [ Poz [ Pae [ Pos | Pn | Paea |------ [Panz [ Pana [ Pan

Pixel Data RGB / pclk

f"lllal;:eporl [ Pi | P2 | Pa | ------ [ Pn [Pom [ Poez | Prva | Prea?]
\Ifixel Data Overlavp pixel .

s 1200RGBx1920 1200RGBx1600 -
gt Tioing Symbol Min. Typ. Max. Min. Typ. Max. h

PCLK Frequency - - 86 - - 72 - MHz
Horizontal Total THT 670 740 1200 670 740 1200 DCLK
Horizontal Synchronization THS 10 24 - 10 24 - DCLK
Horizontal Back Porch THB(Y 50 80 - 50 80 - DCLK
Horizontal Address THA - 600 - - 600 - DCLK
Horizontal Front Porch THF 20 60 - 20 60 - DCLK
Vertical Frequency - - 60 - - 60 - Hz
Vertical Total®? TV 3) 1944 2047 (3) 1624 2047 THT
Vertical Synchronization TVS (3 2 - 3) 2 - THT
Vertical Back Porch TVB 3 10 - (3) 10 - THT
Vertical Address TVA 3 1920 - 3) 1600 - THT
Vertical Front Porch TVF 3 14 - 3) 14 - THT
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5. ] FEMESEI6 IR (Reliability Test Conditions And  Methods)
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3
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6. YCHBEE (Optical Characteristics)
6l FEFHAE (Optical Specifications)

Parameter Specification Unit Remarks
T _— 107.64(H)*172.224(V) mm
Number Of Pixels 1200(H)x1920(V) pixels
Pixel Pitch 0.0299(H)x RGBx 0.0897(V) mm
Pixel Arrangement Pixels RGB stripe arrangement
Display Mode Normally Black
Display Colors 16.7M(8bits) colors
Driver Inversion Column
Contrast Ratio 1000:1(typ.)
Viewing Angle(CR>10) 85/85/85/85(typ.) deg.
Response Time 30(typ.), 35(max.) ms
Color Gamut NTSC 87% f2BCRG LED

62 ABSOLUTE MAXIMUM RATINGS
The followings are maximum values which, if exceed, may cause faulty operation or damage

to the unit.
Parameter Symbol Min. Max. Unit Remarks
LC operating Voltage
; 3 2 Ve 42 46 Vv Ta=25+/-5°C
[Note 2.1]
Operating Temperature Tor -20 +60 €
(Humldlt}f} RH(ED o } 90 o
Storage Temperature Tsr -30 +70 %
{Humldlt}f} RH{EGU ] 90 %

Note 2.1: Liquid Crystal driving voltage: Due to the characteristics of LC Material, this voltage
varies with environmental temperature.
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7. 1838454 (Inspection standard)

71 Inspection conditions is as follows

1) Viewing angle is within +-30° from vertical direction, as fig 1
2) Viewing angle is the angle defined in the drawing

3) Ambient temperature is approximately 25+-5° C

4) Ambient luminance is about 300~500 Lux.

Eves position

0~50cm

/KLU] Madule
f

72 Panel area definition

figl

~—» W Barea: Outside area normally is covered atcustomer’s side

——»  VAarea: Viewing Area

——— @ AAarea: Active Areawhich display pictures

73 Routine inspection standards

7.3.1. SMIMEIEATAE:
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8. THLA(EAEFEEIN (Precautions for Use of LCD Modules)
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