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1.7 @ 3#% (Product Specifications)

HHZER (Panel Type)

LTPS TFT

RN~} (Panel Size)

3.5 inch

WoRZEA (Display Type)

Normal Black

7 HEZE (Resolution)

720(RGB) x 1440 (dot)

o~ A E R (Dot Pitch)

0.055mm X 0.055mm

ERtF (color) 16.7M

A (View Angle) ALL

7R IKE) IC (Display Driver IC) HX83112A

F2 102 (Interface Type) MIPI 4 Lane
fulf52K5% (TP Type) INCELL

g 1IC (TP 10D HX83112A
gz 1287 (TP Interface) 12C

AMER ) (Dimensions)

47.26(H) X 101.10(V) X 2.84(T) (mm)

s [X R (Display area)

39.74x 74.49 (mm)

% (Back Light)

600 cdm*  (TYP)

fiti #5552 Touch points

5

fi #5425 Touch Key Number

0
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4.8 4455+ (Electrical Characteristics)

41 ABSOLUTE MAXIMUM RATINGS

8.1 Absolute maximum ratings

The absolute maximum ratings are list on

(1) VDD, Vw550 must be maintained.

(2] To make sure VDD 2 VESD.
(3] To make sure V5P & VE5A.
(4] To make sure WS5A = VSN
(5] To make sure VGH 2 V554,

(6) Ta make sure VSSA z VGL, VGH +VGL| < 32V.

(71 To make sure VGHD 2 WE5A.
(B8] To make sure VS5A 2 WGELO,

{9) For die and wafer products, specified up to +857C,

(10} This temperature specifications apply to the TCF package.

(11} This specifications include input signals but withowut following: HS_CP, HE -CH.HS_DOP. HS_DON,

HS_D1P. HS_D1M, HS_D2P, HS_D2M, H5- D3P, HS_D3N.

(12} This specifications imclude following signals: HS CP, HS CH, HS_DOP, HS_DON, HE DI1P,
HS DN, HS_D2P, HS D2, H5_D3P HS. D3N

Table 81 When used out of the absolute maximum ratings, the L3l may be
permanantly damaged. Using the L3] within the following electrical characternistics limit
is strongly recommended. for normal operation. If these electrical characteristic
conditions are exceeded during normal eperation, the LSI will malfunction and cause

poor reliability.

Spec.
Parameter Symbaol Min. T Max. Unit
Power supply voliane 111k VOD1- V55D 0.3 = +2.15 W
Power stpply voltage 2134 VEP - WSSA 0.3 - +B.5 W
Power supply woltage 35 VSSA - VSN +0.2 = 6.5 v
Power supply voliage 415 ViEGH — VS5A 0.3 = +18 W
Power supply voliage S8 WSSA - WIGL -15 = +0.2 W
Power supply voltage 67 VIGHO = WS5A -0.3 - +15.6 W
Power supply voliage 78 VS5A - VELD -13.8 - +0.2 W
Power supply valtage B VDDD-V55D 4] - 1.6 W
Operating temparatura® Ta -40 - +85 b
Storage temperaturel i Tsig -55 - +110 *
Input voltagel ' Vi -0.3 = WDD1+0.3 W
HS inpul voltagal™ WHai 0.3 - +2 W

Mate: (1) VDD, VS50 must be maintained.
{2} To make sure VOO = WESD.
{3} To make sure WSP = WE5A.
{4} To make sure VESA = WEN..
{2) T make sure VGH 2 VE5A.

{2) To make sure WS5& & VGL, WVGH +WGL| < 32V

{7) To make sure VGEHOD 2 VS5A,
{8) To make sure VE5A 2 VGLO.

{B) For die and wafer products, specified up to +857C.

{10) This temperature specifications apply 1o the TCP package.

{11) This specifications inchede input signals but without following: HS_CP. HS_CN HS_ DOP.H5_DON, HS_DiP,
HE5 _D1iN, HS D2P, H5 D2M, HS D3P, HS_DaN,
{12Z) This specifications include following signals-. HS_CP. HS_CN, H5_DOP. H5_DOM, HS D1P. H5 DM,

HS_D2P, HS_D2N, HS_D3P, HS_D3N.
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4.2 DC CHARACTERISTICS
DATA SHEET Preliminary VOO.11
8.2 DC characteristics

(VDD1=1.8V, Ta=25 *C)
Parameter Symbol Test condition - e Unit
Min. Typ. Max.
Input high voltage WiH _ _ 0.7 ¥BRR1 - VDD W
Input low voltage Wi VD=L tany VSSD - 0.3 vDD1 W
Output high voltage Vo1 lon=-1.0 mA 0.8NDD1 - - W
VDD1=1.65~-1.95V
Output low voltage Vot lou=1.0 ma WSSsD - 0.2 Vooi W
Logic high level input current lens Rgg: ,E,gi EET‘SCDS:(‘ - - 1 7
Logic low level input current hie Rggl_x‘ R‘?S{( gg:r-{,SCDSf =1 - - A
Current consumption SLP IM
mode (VDD1-VSSD) fsmgvmeny L% N - - 3500 | A
Current consumption SLP IM | WSP=5_5V 220
mode (VSP-VSSA) STVSFY WESN=5 5V 3 = HA
Current consumption SLP IN Ta=25°C
mode (VSSA-VSN) LeTivan) . = sl A
Current consumption DSTB
T - - 80
mode (VDD1-VSSD) logntmn) VDD4=1.8v A
Current consumption DSTB i WSP=5_5V 50
mode (VSP-VSSA) DSTEAER WESN=5.5V - T HA
Current consumption DSTB Ta=25°C
mode (VSSA-VSN) pp) . = 0 A
Oscillator tolerance!'! A0SC Fa=-40°C ~ +85°C -2 - 2 %o

Note: (1) Oscillator tolerance with auto tracking.

Table 8.2: DC characteristics

4.3 AC CHARACTERISTICS
4.3.1. MIPI Interface Characteristics
High Speed Mode — Clock Channel Timing

DATA SHEET Prefiminary V00.11

AMBIC
= (]
=] o
= o ] T 2 'j
LP-111
Parameter Description Min Typ Max Unit

Time that the transmitter drives the 3-wire LP-000 line
tarrersre | State immediately before the HS_+x line-state starting 38 50 95 ns
the HS transmission.

ts-ereeecy | Begins at the first differential state 140 448 Ut

£ The process for switching the lane in HS mode with - Ul
FREEND | *3333333' before sync word ‘3444443

The receiver identifies the end of packet data when it 168 224 Ul

Cesoe detects a sequence of ‘4444444 symbols:

Figure 4.28: High speed data transmission timing sequence (C-Option)
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4.3.2. High Speed Mode — Data Clock Channel Timing

DATA SHEET Prefiminary V00,11
4.2.2.5 High speed data trnsmission

The display module can enter High Speed Data Transimission when Cloek Lane in the
High Speed Clock Mode. All Data Lane enter High Speed Data Tranmission
synchronously but may end at different time. Data Lane enter High Speed Data
Transmission flow: LP-11—LP-01—LP-00—+S0T (0001_1101). And exit High Speed
Data Transmission flow: Toggles differential state immediately after last payload data

bit and keeps that state for atime T az_rqs), -

-
g
P

A Stog |
] ' ! ! ¥
Txus.mml ml.m |R:‘.H5nﬂqsti
¥ [ ¥
| |ans-|=-rprl
T HEPrpr LP-0d ¥
i |F|!:I'.:HS-Terml
Téfuﬂﬂi" T™® HEr-Gn I-ﬂ!-f.ll RX HE-Run
i Sutesiale
| ¥ machene
| TX HS-Sync | HS-00011101 | R HS-Synt |
PR IR N | R R
| meese [ THsa | HB-D | HS8-1 | mxuso |3 mumsa |
NN L | |
| mewsa | | mewsa | || Hee | H8-0
L | L
|

Figure 4.14: High speed data transmission state machine (D-Option}

:w”i;“lfmrﬂruﬁmﬂ-!ﬁmﬂl' o
\ '-‘\ 00011101
=Wl r]‘l
A it HEBDT ———— HEOorH81
“FTER MM | = = = = = e " 1 1
E I A LA it I
e HE-0 e Ll TREDT
LRfq [foTeRuine i ik
P01 | LPOO P L
T ST !-lr—fks-mu.—h--l—rus-:m—ll-

Figure 4.15: High speed data transmission timing sequence (D-Option)

4.3.2 ZAiktfy RESET Timing Characteristics
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7.3.2 Reset Timing Characteristics

Shorter than 5 jss
tew
RESI
Ty
. . . Initial Conditicn
Internal Status ¥ormal Operation >< Resetting {Diafult for H /W reset
toaTe
RESX
Internal Status Enter Deep Standby Mode >< Exit Deep'Standby Mode

Figura, 7.3.2 Reset Operation

Table 7.3.2 Reset Timing Characteristices VDDI=1.65~1.95V

Symbol Parameter
ten Reset pulse duration || 10{Note) - us
- 10{Mote) ms
RESX tar Reset cancel
- 120{Mote) ms
tosTe Reset pulse duration 3 - ms

Naote ¢

-The resef cancel also includes required fime for koading 1D bytes, VCOM seffing ahd other settings from EEPROM (or similar devics) to regisfers.
This loading is done every time when there is HW reset cancel fime (1RT) within 10 ms after a nsing edge of RESX.

-Spike due to an electrostalic dischange on RESX line does not cause irregular system reset accomding o the table below

During the Reseffing penod, the display will be blanked|The display is entering blanking sequence, which maximum tme is 120 ms, when Resst
Staris af Sleep-Ouf stafus. The display remains the Blank state in Steep-in mode). Then refum to Default condition for Hardware Resef

-Spike Refjection also applies during a valid reset puise as shown below

f—rtrw —.-|

Resetis accepfled

—w—|

—+]j+— zons

-When RESET appiied during Sleep-in Mode.
(RESET active duning Sieep-in mods)
-When RESET applied during Sleep-Ouf Mode.
-If is necessary fo wait 10ms afler releasing RESX before sending commands. Also Sleep Out command cannct be senf for 120 ms.

Less than 20ns width positive spike will be rejected

9/19
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4.3.4 Power on/ off Sequence

DATA SHEET FPretminary VOO 11
EA2AVDDANVDDDYVSPIWVSH input power saquence

Diescription Min, | Typ Manr Unit | Hote
T1 VDDANVDDD) to WSP i 2 - ms
T2 WEP o WS i 2 - ms
T3 WD 0 MIPI Lane i 2 - ms
T4 Power Ready to Global Reset 1 2 - ms
TH Global Resst Keep Low i 2 - ms TF Resetis the same
TE Slobal Reset to Sleep Cut 25 4B - ms TO=TI0+T11
TF Sleep Out to Light On = B3 = ms
T8 Touch Baseline Calibration 24 40 BO ms
TE Reset to Flash Reload 4 5 - me
TiD Flash Reload ime 20 40 - ms Defaulc 8MHz
Ti Display initial code by F'W 1 3 5 me
Ti2 Sleep Ot o Display Cn i 10 1720 [ ms
Ti3 Display On to |G Ready 20 TT-Ta2 - ms
Ti4 Last cnd to E-acl-:lght on 30 - - ms

Table 5.8: Time description of nomally power on sequence - with flash.

VDM 1
(VD DD) a1

i —-|‘z—zﬂ1
WaN o =—HF u'r-:sm::i
i et Il e i . | I T T
X, #-‘Z?: T e
RESK 1 |

F3
L3

P : T Dk L s 5150 Loarn |
MIPI Data & CLE lane Srushl i L1 v o sputnn e g |

MIPI Video Packes | Wideo Stream Packed

Host Cemmand

Touch Aclion

Figure 5.22: VDD1AVDDDWWVSPWVEN inpul power on sequence - with flash

5. Wt A (Display Initial code)
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Width 720

Height 1440

VS _sync 5
VS_BP5

VS_FP 50

HS sync 44//8
HS BP 40/12
HS FP 40//48

//Set_EXTC

Payload[B9 83 11 2A]

//Set_CF

Payload[CF 00 14 00 CO]

//Set PANEL

PacketHeader[15 CC 08 ]

//Set_CABC

Payload[C9 04 0A 8C 01]

//Set_power

Payload[B1 08 2F 2F 80 80 4A 4F AA]

//Set_display

Payload[B2 00 02 00 52 A0 00 08 3031 11 1500 10 A3 87]
//Set_D2

Payload[D2 32 32]

//Set_cycles

Payload[B4 0B E1 0B E1 0B E1 0B E1 0B E1 0B E1 00 FF 00 FF 00 00 0C OF 00 3A 08 0D OF 00 3A]
//Set_C7

Payload[C7 00 00 04 EO 33 00 20 40]

//Set_ Vcom

Payload[B6 7B 7B E3]

//Set_GIP_0

Payload[D3 C0 00 00 00 00 01 00 0A 0A 09 09 00 OF 0B 0B 0B 0B 32 10 09 00 09 32 10 OF 00 OF 32 10 00 00 00 00 00 00 00 00 00 00 0A 05 AB]
Delay 5ms

//Set BANK

PacketHeader[15 BD 01 ]

//Set_CB

Payload[CB 25 11 01]

//Set BANK

PacketHeader[15 BD 00 ]

//Set_GIP_Fmaping

Payload[D5 18 18 18 18 18 18 18 18 18 18 18 18 18 18 30 19 18 2040 18 183020 31 19 2F 01 40 2F 18 31 18 03 18 0500 07 0209 04 18 06 18 08 18 18
18 18]

Delay 5ms

//Set_GIP_Bmaping
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Payload[D6 18 18 18 18 18 18 18 18 18 18 18 18 18 18 30 19 18 20 40 18 1830 20 31 19 2F 08 40 2F 18 31 18 06 18 04 09 02 07 00 05 18 03 18 01 18 18
18 18]

Delay 5ms

//Set_D8

Payload[D8S AA AA AAFAFF AAAAAB AAAABF FAAAAAAAEAAAAAAAABAAAAAAAA]
//Set_ BANK

PacketHeader[15 BD 01 ]

//Set_D81

Payload[DS8 AA AB BA BF FF AA AA AA AF FA BF FAAA AB BA BF FF AA AA AA AF FABF FA]
//Set_ BANK

PacketHeader[15 BD 02 ]

//Set_D82

Payload[D8 AA AB BA BF FF AA AA AA AF FA BF FA]

//Set_ BANK

PacketHeader[15 BD 03 ]

//Set_D83

Payload[DS AAAAAAEAAAAAAAAB AAAAAAAAAAAB BABF FF AAAA AAAF FABF FA]
//Set_ BANK

PacketHeader[15 BD 00 ]

//Set_E7

PacketHeader[39 18 00 XX]

Payload[E7 OF OF 1E 82 1E 82 00 50 02 02 00 00 02 02 02 05 14 14 32 B9 23 B9 08]
//Set_ BANK

PacketHeader[15 BD 01 ]

//Set_E71

Payload[E7 02 00 SA 01 64 OE 3C OF]

//Set_ BANK

PacketHeader[15 BD 02 ]

//Set_E72

PacketHeader[39 1E 00 XX]

Payload[E7 00 00 08 00 01 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 04 00 00 00 00 02 00]
//Set_ BANK

PacketHeader[15 BD 00 ]

//Set_E9

PacketHeader[15 E9 C3 ]

//Set_CB1

Payload[CB D2 63]

//Set_E9

PacketHeader[15 E9 3F ]

//Set_ DGCLUT

PacketHeader[15 C1 01 ]

//Set_ BANK

PacketHeader[15 BD 01 ]

12/19
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//Set_E9

PacketHeader[15 E9 C8 ]

//Set_GIP_01

PacketHeader[15 D3 81 ]

Delay 5ms

//Set_E9

PacketHeader[15 E9 3F ]

//Set_ BANK

PacketHeader[15 BD 00 ]

//Set_ DGCLUT

Payload[C1 01 00]

//Set_ BANK

PacketHeader[15 BD 01 ]

//Set_ DGCLUT1

Payload[C1 FF FAF5 EF EB E6 E1 D7 D2 CD C7 C2 BE B8 B3 AE A9 A3 9E 95 8C 83 7B 73 6B 63 5B 54 4D 47 40 3A 33 2D 26 20 1A 14 OE 09 06 04
02010003 56 AF 24 3D 14 OE 1D 5A B8 3A 40]
//Set_ BANK

PacketHeader[15 BD 02 ]

//Set_ DGCLUT?2

Payload[C1 FF FAF5 EF EB E6 E1 D7 D2 CD C7 C2 BE B8 B3 AE A9 A3 9E 95 8C 83 7B 73 6B 63 5B 54 4D 47 40 3A 33 2D 26 20 1A 14 OE 09 06 04
02010003 56 AF 24 3D 14 OE 1D 5A B8 3A 40]
//Set_ BANK

PacketHeader[15 BD 03 ]

//Set_ DGCLUT3

Payload[C1 FF FAF5 EF EB E6 E1 D7 D2 CD C7 C2 BE B8 B3 AE A9 A3 9E 95 8C 83 7B 73 6B 63 5B 54 4D 47 40 3A 33 2D 26 20 1A 14 OE 09 06 04
02010003 56 AF 24 3D 14 OE 1D 5A B8 3A 40]
//Set_ BANK

PacketHeader[15 BD 00 ]

//Sleep_out

PacketHeader[05 11 00]

Delay 120ms

//Display _on

PacketHeader[05 29 00]

Delay 10ms

13/19
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6. 1] FE 14 S I8 4 (Reliability Test Conditions And  Methods)

F | ®®
= ‘;EJ R 2 B 7 R B % Ry BT A
| | WA . ThEE. 4t
= \‘\El 3 Frh
| R O0CEIC, I 0N 3, TR | bkt
Z;’ S| 4RIk 96 AN, B BA (PR AR fEE %;&% e
5 ) ETFWA 2 R TN, BoRaibetads. | ERTWRIIER
. /% PR
. L/ s
=1 RN j&* o s o o I\ o
2 5 %%,.t 30°C (?0)3\%41) A?OC (30£f:) | W B ok o N
ok -30°C (30 43%h) , 24 MR, TEEIL TR KI5 b I AN . ThiE
g | 2 DRRHATA, B .
EA
3 B | WIR60°C+3C . W T0CH/-3C. 96/ JE
10 | TEEERA FIEL MR NSRS | s I AM. Thig
RIS | W, BRI, ——
5 11 HB20C+/3C. FR-30C+/3C. E%”:”g
(6 R | PR RS 1 4296 /NI 7 2 AR A i a
1 | PR N, 7E2 NSRRI RTIEE | (TEkas | K. A
R | Kofs, IR E R SRR, W&,
e AR RS,
5 |B% M RS TE R . | H L/
i | BT BN 60CM, 1E A 2 I, i T/P BRyE | A0 35 1 4 %xﬂ%%ﬂ&zi‘ﬁ ¥ m/g);ﬁ_
B VE | EEER 80CM, IERT & 2 K PRk e -
s BB % Bl
L bR AR R 55 08 (NSSkB) « 5% w b than
6 SULSRAKIL, V0PI C6 ), S
BRI 354+ 2°C, H B MUTMEAE 1~ o e | B R
B % | 2nl/S0or. h 26, B 2h 2 JCERK | B F B | L ﬂf 4
R | TR R R (ASS R : WL | B % P BT WA | )
S R KRS, Y PH 88 3 75 SR HEAR OK, St | A/
i, R 35+ 2°C, thE UM RAE 1~ ;@iﬂff#%%}%@fm
2m1/80cm?. h 2 [a], W}[A] 24h. e
- PO R G | KRS, ThRE
B | R ORAS TR %e s P KV, T | EECNA IR
R | CERD 8KV R e 1
;i iR T TS EEL A S 7 R s
W
i)
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7. Y6 2% (Optical Characteristics)

7.1 J62HE (Optical Specifications)

WT A= L
6. OPTICAL SPECIFICATION

- Specification :
ltemn Symbol Condition Unit| Remark Hotes
Min. | Typ. |Max.
T%
e AR MSIEEI R 301%[340%| — | % | Center
g 1.Miewing mormal
angle
: Bx=8y=0" All left side data are based
c.?:tf::; l:::m e (center) | 1000 | 1500| — | = Nﬁ:zﬂ;? on INX's fallawing condition
2.A125°C {at 25 °C)
Response Time Center [1.LC : AAS
{wio WPA) Tapre foth = | = | 3 ™ |note 2)2.BLU : C-Light
3. Polarizer:
B+ 80 £ & CWI?EHDUHCS
4 Machime : DMS 800
Hoe. 5VLG:
But- B | = | = Vbright 2 5.4V
ot Cente
Viewing Angle et deg |MNote (3)lvdark 5 0.2V
By+ 80 - -
Ver.
By- 8a - -
R 0,541 |0.681 |0.681) - -
Red
Ry 0L301 0321 1034 - -
Gx 0.244 |0.284 |0.284] - -
Green
CF only CY | Viewing normal |2-99H|BATH0583) — 1~ loE Glacs with CHight
Chromaticity i Bx angle 0118 [0.138 [0.158| — - {CF only, without
ue . H
i W 0,276 |0:296 |0.318] - -
White
Wy 0,301 |D.321 0341 - -
MTSC| oy 858 | 708 | - | % -

“Mote (1) Definition of Confrast Ratio (CR):

The contrast ratio can be calculated by the following expression,

Confrast Ratio (CR) = L2558 /L0

L 255 : Luminance of gray level 255

L @: Luminance of gray level O
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7.2 YA X (Description of View Angle)

*Mote(3) Definition of Viewing Angle

12 o'clock direction

By+ = 90°

CF
End Seal

IC Bonding Pad

Test Pad

8. IARME (Inspection standard)

8.1 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

M////é:\thn Modkile
i

8.2 Panel area definition

figl

16/19



NISIN

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

—_ s VA area: Viewing Area

—————= @ Afarea:Active Areawhich display pictures

8.3 Routine inspection standards

BH | REEX N e e ﬁﬁ‘ﬁ
11.3.1 AR ~F 5K AU AT NG AN
BoRDE NG H
AT NG H
11.3.2 Tike SRS NG H +
H A/ H .
TP HREAR R, Tofii NG Y
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9 FEHFFHVEREHI (Precautions for Use of LCD Modules)
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