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172 #k% (Product Specifications)

Mt ZER (Panel Type)

TFT LCD

Mtk )] ~) (Panel Size)

5 inch

TR (Display Type)

Normal Black

T HER (Resolution)

720 (RGB) x 1280 (dot)

S~ AE]EE (Dot Pitch)

0. 0286mm X 0. 0858mm

TRt (color)

16. 7™M

A (View Angle)

U/D/L/R: 80/80/80/80

WRIKZEN IC (Display Driver IC) | TLT9881P
P2 (Interface Type) MIPI

b 25 (TP Type) 12C

fikBi 1C (TP 1C) GT911

#MEJR ) (Dimensions)

71.4(H) X 137.43(V) X 3.2(T) (mm)

s [X R~ (Display area)

61.78 x 109. 82 (mm)

WiZH 22 (Module Brightness) 450cd/m?
firh 58 15 %0 Touch points 5

fi 4% 8¢ Touch Key Number 0

i 5 5 (851 A1 P A Version:
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i 4% (Product Drawings)

2.

o

LA

- = 5.01 TFT

720*RGB*1280

PI#MR, FPC+PT=0. 340. 05mm

L 47
HLS
FRaHT FLeLEniE
TSR (550nm ) FEitEE: 10%+5%
S it
AR 9donm ) iEitE: >T75%
IESS LY il

B, TR o

Pad No.| Pad Name

1 |LEDA

2 |LEDK

3 |LEDA

4 [LEDK

5 |GND

6 [GND

7 GND

8 NDDIO-1V8
9  [RESET

10 GND

11 [E

12 |VDD_2V8
13 GND

14 |VDD_2V8
15 MIPT D2N
16 [GND

17 MIPI D2P
18 MIPI CLKN
19 |GND

20 |MIPI-CLKP

21 MIPI DIN

22 __|GND

23 |MIPI DIP

24 MIPI D3N

25 |GND

o6 MIPI D3P

27 MIPI_DOP

y 28 |GND
W ET=0. 1 o — - ]
K & 29_JIPLOON
RN , 30 GND
o »omowo»om&?mobwonwwww& IR ET=0, 1 )
=| K
¥
o
: oo
b
R .
: &
, RS Forr
X3 , ;
oy FOIRR IR N
w“m“ T=0.05mm. WilEgHK b FPCHfT 257 i
o -
o FPCT5 47 H 17
X
v- LED CIRCUIT DIAGRAM:
D CIRCUIT DIAGRAM
To02mm  PABE b T8 VE=19.29 (Typ)  IF-401A
NOTES: 1.G+FF: k5% I%: 1C:GTIN;
TDISPLAY TYPE: 5. 0°HD 1T ALL 0" CLOCK; IDGND.GND) REVISION RECORD | pg SHENZHEN NISIN
2.TFT Driver 1C:ILI988IP; 2. TR H:28V umi&m;,wf A z — m— Z OPTOELECTRONICS CO., LTD
3. OPERATING TEWP: ~201C70°C, LT
STORAGE TEMP: -30°C"80°C; MWHWWW%M +60°C, <90%RH & DRAW TYPE. : DRAW NO. © NS500HD30D4AZ01
4.BL LED:12 CHIP-WHITE LEDS, 6% 23F: T T T A ASSY-Outiine Ver.: o SOALE : NTS.
. — 6.4 474520 C~+70°C, <90%RH
5.% CRITICAL DIMENSUON; i A
. . TR R A J440.2mm DRAVN RCY DATE ONT
6. GENERAL  TOLERANCE:+ 0. 2mmn; 877 I (1K SROHS it -
7. RECOMMENDED CELLPHONE WINDOW SIZE: 0.3mm ; AR " 9 CHECKED DATE PROY): e+
- 9.The GAP between LCD and CTP
8. RoHS2. 0 Compliant; <hould be over 0.4mm A APPROVED DATE SEET: 11
1 [ 2 f 3| 1 5 6
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3. O %E X (The Interface Definition)

W, CAD E4%

4. H 4 (Electrical Characteristics)

18.2. DC Characteristics for Panel Driving
Item | symbot | congiion | min. | Typ. | Max [ unit | mote
Power & Oporation Veltage
Analog opecating vallags Yl 2.8 2B GG v
Andalag ocperabng volags WICIREF 2.6 2.8 E.6 v
Dugital operating wollage WD 185 2B 3.8 W
D1 oowerafing vollage WDDAR 186 1.B 3.8 v
Anaiog cparaling vaitags VEP 4.5 E.5 W
Analog operating vollage VSN .6 4.5 v
Logic High level inpud wilags WIH CL AT i v il
Lisgic Law lewsd inpul voltape WIL 0.3 0.3*vDDI v Hate 1
Logic High level output vwallage . -
= 1
IE  LE . WOH B0 = -1.0mA CLE*Y D WD v Male
Loge Low level oulpul wallsge i
IE LE A VoL HOL = 1Ok a 03D W Mate 1
Gale Dirivest High Vallage WGH -XH] 18 v
Gate Dijvesr Low WVialtage WiEL 168.0 7.0 W
D Supply Vollage MEH-WGEL B 42 v
WCOM Operation
DC VCOM Amgltude Voltsge | vooM | | 4o 0 v | mowea
Source Driver
WSO 0.3 VREG 10UT-0.1 v Mated
Sousce Ouloud Ra YREG2OUT
T R VEOUT-) o 0.3 v | maes
Pasilive Gamma Refarence Valtage VREGIOUT 3.5 VSP-0LS v
Megative Gamma Refer=noe Valiage VREGHOUT WSMN+0L5 1.5 v
Bedivw wilh 89%
Souroe Cutpul Seting Time Ti i 5.1 56 7.3 uS | Hotedd
OreciSion
Boul=mi 2
T [ )
utput Deviation Valtage i Soutend B 20 1] 2D i Mated
(Source Ohutpul channel)
4 A= Soad=0 B 15 i} ] mi
Duitput Offss] Valisge: VIOFFSET =35 i} 35 i Mate 3
Standby mode current consumption
f [ =]
o Dlﬂ e Ta= 5T 130 )
e - VDDI=1. 8V
53 Skt e o VSR SLP B WEP=E 5y 45 ey
IVEM SLP ) | VEN=SEV 5 A

Nafes:

1. Ta=-30 1o 70 °C (lo §5 °C no damage) , VOO = 1,65V io 3.6V, VEP = 4.5V o 6.6V, VEN =-6.6V fo -4. 5V,
2 Supply digital VDI vollage equal o [8ss than analog VG vallage.

3 Sowrce channel laading = BKO, FlpFehanneal

4 The maximum value is befween with Nofe 3 and Gamma salling value
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MIP! Interface Characteristics:

High Speed Mode
ul T T ji Tos ITD”
/ DL -
I
n—m—n' DL
T T ™
| i BB s, s
‘—H \\
L e DSICLK J

Figure 4 DSI clock channel timing

Figure 5 Rising and falling time on clock and data channel

VD=8 VDD=2 8 AGND=DGND=0V Ta=25 (7

Signal Symbol Parameter MIN | MAX | Unit Description
DSI-CLE+/- 28Ul era Double Ul instantanenus 4 25 ns
Ulnsma . Ul = Ulygry=
DSI-CLK+/- Ul instantaneous halfs 2 125 | ns
Ulgsra Ulisra
DSI-Dns/- tDS Data to clock setup time 0.15 z ul
DSI-Dn+/- IOH Data to clock hold time 0.15 - Ul

Table 7 Mipi Interface- High Speed Mode Timing Characleristics
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wFFEF LT SR FH FFW I
7.5.4.2 Lowe Power Mode

MPFU i Contralling Control Change Cisplay Module iz Controlling
“ -
ey TiFon T Tem o Tieg
DEHDOE L o o T T i e [ LTS i T e <, PPy -
DSHDO- - . ; -“|“"; - ; /
N / By f
S Ty i
LP=t1 4 ¢ LPto | LPop | f LP-o | 2 LP-po. LP0n o Y I M 6 O
L2 Bl i L L L8 - T -
5 Tragem

Figure 6 Bus Turnaround (BTA) from display madule to MPU Timing

Display Meodule & Controling Control Change

" TLHLI.:- o _TLI'W i Tu-.m_._ & TLP“ i Tl.l'ﬁu »

13 Vs S TS o e » e Tisaca i TSy S
DSED0- ¥ 3 * ;
\ i ol ;l ! ’
jou ; 4 i i
| e e
e > LP-D | [T N TN > _-nnn:: LP-00 pliroe t e 1 lire
Figure 7 Bus Turnaround (BTA) from MPU to display module Timing
VN 8, VR 2 K, AGND= OGN D=L, Tam25
Signal Symbol Parameter MIN | MAX | Unit Description
Length of LP-00.LP-01,
DS1-00+- TLPXM LP-10 or LP-11 pediods 50 TS ns Inpur
MPU-> Display Module
Length of LP-00.LP-01,
OEI-D0+- TLPXD LP-10 or LP-11 pefiods 50 75 ns Cutput
MPL= Display Module
Time-out before the MPLU 2uTyp
OE1-D0+- TTA-SURED Tipsn ns Ourtput
start dniving “
Time to drive LP-00 by
CE1-D0+- TTA-GETD 54Ty pey ns Inpurt
display module
Time to drive LP-00 after
OS1-D+- TTA-GOD AT pxn ns Cuutput
turnaround reguest-MPU

Table 8 Mipi Interface Low Power Mode Timing Characteristics
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7543 DSI Bursts Mode

DS HCLE 1o gy b 0, PR IR, el n 5 ) N 'y 5 b= 1,
D-BI-CLM e qx.m ; : ) ] . A )
Tl.r\-.: Tns.rre-ll- Tnﬂr_:u T"I5.l;'|'|-\.-_'
DI+ # Temeel
VEHLPRAMIN) ======= ..-----x“_---_-. e T e e o e ST T T R
[IHLPRAMES == —mm e e B e — I, F | I .
\ il
DS HO0- it # Ml ing
| Juminury Dats Bif Teer
Tnoszrme ¥ | LA
Themmai Trimedr
(25|
LP-1 LP401 LP0 R—
Low Powsr Mods, _ o Disabie Rx Ling
Diaahie BY Lire Terminalian _ High Spesd Mode, Erable Re Ling Termicaiion N Tanrnatian J

Figure 7 Data lanes-Low Power Mode to/from High Spead Mode Timing

STHLPRIMIN = o o o o o o o o o o o o oo o s o o

VIHLFFXMY dessss e eeep e

DEHILKT o1 -5, 9 [k Ay
DSHZLR = :

Touerge: Tonmme: | Thsewr Ties  [Toxrmerasd  To e T ik T s
- e * e + -
HEA HE0 LP=11 LPD1  LPO0 H3-0 HE0H
[liasonnact
Termmnatoe, | i
a
VIHLPRAMID = == e e S s ..___.._..___..________\_-_\.._,.__L_.
FIHLPFNMG) = o o om o]
DSHI= +

=l:h==

DSHIG- o= i’-—--

Figure 8 Clock lanes- High Speed Mode to/ffrom Low Power Mode Timing
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Vi d 8, VIR 2 K, AN D DA D1 Tam 2§ T

Signal Symbol Paramster MIN | MAX Unit Description
Low Power Mode fo High Speed Mode Timing
Length of any low power state
DSI-Ome- TLPX periad 50 - ns Inpat
: 40+4 | B5+6
Time o drive LP-00 to prepare
DS1-0m+f- THS-PREFARE bod HE Vnsiackon ¥ 5 ns Irypat
Time to enable dala receiver A5 d
DiSI-Dinisd- THS-TERKM-EN ling termination measured from = ns It
when Dn crosses VILMAX Ui
DELDnel. | TTTREPARE | THS PRERARE +ime Iu dive | 140+ | - i
¥ + THS-7ERD HS-0 before the sync sequence | . TR
High Speed Mode to Low Fower Mode Timing
DSI-Dn+f- | THS-SKIP Time-out at display moduleto | g | S| Input
ignore transifion pariod of EoT m L
DS-Dnsl- | THS-EXIT e M I ns Input
Tirme to drive flipped differential | 60+4
DSI-Ome- THE-TRAIL state after last payload data bit - ns Inpat
of a HS transmission burst ul
High Speed Mods 1offrom Low Power Moda Timing
Timea that the MPLU shall B0L5
continue sending HES clock after
DEFGLMwE | HARFOS the last associated data lana ) i i
¢ 2U1
has fransition o LP mods
Time to drive HS differential
DS-CLE+- TCLE-TRAIL state after last payload clock bit =] - ns Irypent
iof a HS iranemission burst
DSICLK+- | THS-EXIT iG-S ] e | - ns Input
Time to drive LP-00 to prepare
DS1-CLE+- TCLK-PREPARE kv HE bossraaiin 3B a5 ns Inpat
Time-out 2t clock lan display
DE1-CLE+- TCLK-TERM-EM module to enabla HS = 38 ns Impat
fransmission
TCLK-PREPARE - .
DSI-CLK+- S S e g | - e Input
+ TCLK-ZERD g it e
Time that the HS clock shall be
dniven pricr fo any associabed
DSI1-CLE+- TCLK-PRE data lane beginning the au - ns Irypat
transition from LP to HS mode
105N
Time form start of TOLK-TRAIL
DSI-CLE+- | TEQT period to start of LP-11 state - E+12 ns Inpaut
ul
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7.5.5

Reset Timing:

RESX

Shomer than Sus
i I

g

—
z

'3

]
i

! I
I
| ]
[}
s

[, SN

Displ L i
HIERAY : - Initial condition
Statiie Mormal operation >< During reset X (Default for H/W reset)
i
Figure 9 Reset Timing
VDDI=1.8 VDD=2.8, AGND=DGND=0V, Ta=25
Related Pins Symbol Parameter MIN MAX Unit
TRW Reset pulse duration 10 & us
RESX - 5 (Note 1, 5) ms
TRT Reset cancel
120{Note 1, 6, 7) ms
Table 9 Reset Timing
Notes:

1. The reset cancel includes also required time for loading 1D bytes, VCOM setting and other selfings from NVM (or similar device) 1o

registers. This lpading is done every Hme when hare is MW resef cancel lime (IRT) within 5 ms after a rising edge of RESX.

2. Spike due lo an electrostatic discharge on RESX line does not cause irregular systam reset according to the table balow:

RESX Pulse

Action

Shorter than Sus

Reset Rejected

Langer than Sus

Reset

Between S5us and Sus

Reset starls

3. During the Resetting period, the display will be blanked (The display is entering Blanking sequencs, which maximum time is 120
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Reset is accepted
posmmacrmmaresfligein Wy
W

L1 Less than 20ms width positive spike will be rejected
5. When Reseat applied during Sleap in Mode.
B. When Rasel applied during Slsep Out Mode.

7. It is necessary to waill Smsec after releasimg RESX before sending commands. Also Sleep Out command canmol be sent for

120msec.
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5.0] FEPE 5206 i (Reliability Test Conditions And  Methods)

FF
=

o %
%H

P SRS

WIS

L aE|

K TR

1

[T
[Tl
(s
z)

&)

e

R 60°C £3°C, MBS 90% 3%, Bk G0 ] 45
WM 96 /NBE, B B PR AR EEIR TR
5 2 /NI AT AN, BoRINRER AT .

(ERTRIERITAR

Kpl

KA ThE-
UL

(SN

ik &
L
w56

FA-30°C (30 438h) «» 80°C (30 434H) «» -30°C
(30 2081, 24 M, R TWE 2 /M5
HEAT AN, SR ThRERS 2

7 FAr it
KHl

KA Theg

H AL/ 28/
=R/ R
[p&

[T
7
X

HWIRTOC+-3°C. FEIR80°C+/-3°C. 96/NIf JG1E =
RS TWEL /AINRTAE2 N SERAN I B
THRERE AT

R

KA Thig

ik i
£
Et

WiR-20°C+/-3C. #E-30C+/-3C. MMk
B0 A6 P ARATF96 /NI S TE IR TIKE L /AT,
TE2 /N SERCAM L BoRThEERE A, FEAIE SR
EREHRK. Wi, B, Weh A ARME.

IR UKAA

KA Theg

H AL/ Ik 28/
=L

iR
e
o,
(3
)

Wi-20°C+/-3°C BiL-30°C+/-3°C 2L
A BESERIGE, SRR /NS S — IR, K
AUIEE, W B, RHL BB, FEEER
BRGANR. Wik, B, mth ARIER.

ICIRUK A

KA Thg

H AL/ 28/
FFEL

(NS
fii
k%
X

I BEERREMEARE:
() i

2. HHEVEERAENT:

BEE | HHREEE D
JZ f

0-9kg 92cm 2 =

9-25kg 76cm A-B, A-

D, A-C
25-45kg 53cm g

3)  JNIH:
45-68kg 46cm

I 1, 1
41cm

T 4, 1

5, E6?

(R HENR

e

I H P R C
H L AN IR TC R
i, RIS

H AL/ 2e/
R
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FRUESCAT: - P PEEE 8 (NSS 1R56) « 5%HIE KIS AN . TR,
TRAN TR KIS, W PH fE M (6.5~7.2) HERK SR
7 1. iﬁ%iﬁ&: 35\#2@,‘5&?;5@%%%%& 1‘~‘ - %ﬂ%ﬁ/i F%%j@ T B/
5 2m1/80cm®. h Z [a], B[] 24h. 2. HERFRER | s linw | HILHEE: ek e PR BL ) B
R Z At R £ Z R 5 (ASS RE) « SR EALINIAW | & H5E, R JE T RE e
HREC KB ER, W9 PHAECN 3 Iid7, WREGIRE MR N OK, 4AhAL
35+£2°C, BhEMVIIERIE 1~2ml1/80cm®>. h Z W& = i TG 6 ok
/B], 0] 24h, MG A
3 ESD P E AR | RSN ThEE
P | MERZEIRR S TR Befh 4Ky, AR () | (SSkk il N,
o RS X N H A0/ 4
Ak | KV JcH i, T, Rk
5% AT
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6. JtEEZ% (Optical Characteristics)

7. OPTICAL SPECIFICATION

Specifications
Iltem Symbol | Conditions Unit Mote
Min. | Typ. | Max.
learésmi[gtlglﬂr{lze T, 308 | 364 - % T% definition :
(Under Clight) Viewing (wic DBEF) & (w/o APCF)
Contrast Ratio CR |normal angle| 800 | 1000 | - - (wio Haze) & (wfo WPA)
bty = By =0°
Response Time TontTon - 25 35 ms |All left side dala are based on INX's
following condition =
B 75 80 - 1. LC:AAS
Hor. 2. BLU : under C_light
O 75 80 i 3.  Machine : DMS-200
Viewing Angle . SET% deg. 4. Vic:
B 75 20 - Vhl‘ight = 4.7V
Ver. i Vdark = 0.3V
By 75 80 -
Xg 0643 | 0.663 | 0.683
Red
Ya 0.306 | 0.326 | 0.346
Xa 0.257 | 0.277 | 0.297
Green
CF Only Ye v 0.552 | 0.572 | 0.592 | ..
Color Chromaticity Viewing ) )
(CIE1931) Bl Xs |mormal angle | 0.119 | 0.139 | 0.159 Under C light simulation
e = =
Ys | =% =0 0066 [0.086 | 0.106
). 0278 | 0.298 | 0.318
White
Y 0.308 | 0.328 | 0.348
Color Gamut CG 70 %

*Mote (1)Definition of Contrast Ratio (CR):

The contrast ratio can be calculated by the following expression.

Contrast Ratio (CR) = L255 / LO
L255: Luminance of gray level 255

L 0: Luminance of gray level 0
CR =CR (5)

R ¥\ iz porreennndinn tn the Contrast Ratin of the nnint X at Finore in Mote (83
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4, The color chromaticity coordinates specified in Tablel shall be calculated from
The spectral data measured with all pixels first in red, green, blue and white.
Measurements shall be made at the center of the C/E
Measurement condition is C - light source & Halogen Lamp
5. The electro-optical response time measurements shall be made as FIG.2 by switching the "data”
input signal ON and OFF
The times needed for the luminance to change from 10% to 90% is Tr, and 90% to 10% is T
Figure 1. Measurement Set Up
12 9'clack direction
15‘1‘.:!_;_’__3.,—
_,_:d—"'-_','“—:"-'-"ﬁ;__:_'-
H_:EI;ETLAL p— =Ty @ ﬂd' clockdirection
e Q (=0}
_ STAGE __—"g,. )l
o a 4
% 0'clock By LED T i
direction = ) e —
(@=180) W — o T
i e
B __—F s o clackdirection i _T,_DBEEI:STFMH
. — (E=270) D1 stance
o0 _F_.__.,—'-"'""_ﬂ_'- i w0’ E:\-_d.a-" : (L = 50cm)
el -.-;B'l. Tl
8o+~ ‘—‘B‘;""--- . T
Figure 2. Response Time Testing
Tf Tr
» —| |- — > [—
100 e —
S0 : i : e '
Optical
Responss
10
0 white N - white
black
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7R IEARME (Inspection standard)

T H AR E X SR ) bR ifE 06 5 v
9.3.1 WA 5 B YRS A AT NG *R
R NG H L
P RTAI NG H L
9.3.2 TIRE SR NG H L *
- " H A/ H .
TP IR K, Tofis NG Ey *
LCM/ B >2. 4 ~F——6. 0 ~F
1. 10mm [A]#E
RT3
A
ﬁjﬁﬁﬁ/ﬂ; %Elf @ =0. 10mm 2, SR
[FTEY). B FAF 10 4
9 3 3 T G Y - s, HELH MK e
o R # LCD 2 @ AR SEMR
/P | JUJ NG pap)
S e pL Cim<o< | |1 (TP, i
D=(L+W) /2 0. 15mm Y2
0. 15mn< ® < 2 (TP. Bi%%
0. 2mm T 14
@>0. 2mm NG
LCM/ & % 0. 95 ~f——6. 0 ~F
A A1 O I
LA LCD 2 =1Imm| =0.03mm 2 H AL (H
9.3.4 | I/P_LGHH =9mm| o, 0301 =00 L |FEARRE &
IEHILERY) L | (0o T=0. Do %)
JE >2mm >0. 05mm NG
P25 28 B 2 (AL ATFE B 10mm
PLE (3.15—6.0) .
®= () /2 Rt S
A _[fEHeR
Q < | ©=0 1m Fit LT
9.3.5 s =3E SN 90 ABEHHME 1/3 CREEA | g, )
< | BRI
0.10< D =0. 2mm 1 30cm H%}rﬂj
d >0. 2mm NG
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>2. 4 ~F=6. 0 ~F KA EE KT 10mm BA
+

AL A KRGl (D 4R

Ee=y i
D [P R [1/eLD st L i PR .
T EIFEp=T p= RFENTTRLX FeU, 2 F2E0L 7 ot
Ja AN WL ek W
S RE DU SR T I £
% EHR. KHER
A EUERLBLZ M | g imiie o 108 0T,
PR ST TRV ECIR o\ er 3 mmura o B34
Fr) 2 [ 7% — P Pl AT e ND filter,
9.3.7 Mura B2 28K mura. SR H| FIE o 128 ZK i e
T AT UL A spacer S84E7% |2+ ND1.3 (ND5%FJ MG A W) ]

A muras ¥R SER

4. XIEPERIZ . Driver

IC 5 TFT ULHL A #E4% iR
") mura

3 T HEALE RIEEREM, %
BREEAE A o
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