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. General Specification

Physical specification
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Parameter

Value

LCD

Graphic format

2160 x2(RG/BR/GB)x3840 pixels (UHD)

Technology

LTPS TFT

Display thickness

1.276mm

Active area

68.04 mm x 120.96 mm

Viewing area

68.50 mm x 121.42 mm

Diagonal size LCD

5.46 inch

Pixel pitch

31.5 ym

lllumination mode

Transmissive, Normally black

lllumination type

RG phosphor LED Backlight

Color depth

24bit (16M colors)

Display Driver

Novatek, NT35950

Abbreviations

Abbreviation Explanation

TFT Thin Film Transistor
LCM Liquid Crystal Module
LCD Liguid Crystal Display
ESD Electrostatic Discharge
GND Ground

RGB Red Green Blue

CPU Central Processor Unit
CR Contrast Ratio

COF Chip On Fall

COG Chip On Glass

FPC Flexible Printed Circuit, also known as flex
I/F Interface

IC Integrated Circuit

ITO Indium-Tin-Oxide

LED Light Emitting Diode
ZIF Zero Insert Force

BtB Board to Board
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System configuration:

VCOM VCOM

2160RG/BR/GB X 3840
LCD

Zate control signal
Zate control signal

81

S 2160

t 1

§ Gate contral signei E Gate contral signal §
> w i >
Panel
[ N N J
A T 2 Driver IC T T
Gate Source Driver Gate
. Power
Power Logic ETC
: — ;
i Flexible PCB
! 4

HOST Interface

«--9 Level | Interface signals
<«4— Level |l Interface signals
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B. Electrical Specification:

Pin assighment

The interface of the LCD assembly consists of 60 interconnections. 46 connections are used for the LCD.
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10 connections are used for touch panel, 4 connections are used for the LEDs.

LCD Connector

FPC Pin_Name /o Description

A30 LED_AN I LED Anode

A29 LED_CA3 0) LED Cathode

A28 GND I Ground

A27 BL_THERM 0 for Thermistor

A26 GND I Ground

A25 MIPI_DBO_N I MIPI Data

A24 MIPI_DBO_P I MIPI Data

A23 GND I Ground

A22 MIPI_DB1_N I MIPI Data

A21 MIPI_DBI1_P I MIPI Data

A20 GND I Ground

A19 MIPI_DA3_N I MIPI Data

Al18 MIPI_DA3_P I MIPI Data

A17 GND I Ground

Al6 MIPI CLKA_N I MIPI Clock

Al15 MIPI_CLKA_P I MIPI Clock

Al4 GND I Ground

A13 MIPI_DA2_N I MIPI Data

Al2 MIPI_DA2_P I MIPI Data

All GND I Ground

A10 VDDI I Power supply for interface system except MIPI interface pin.
A9 VDDI I Power supply for interface system except MIPI interface pin.
A8 VSP I Positive power supply for driver IC used.
A7 VSN I Negative power supply for driver IC used.
A6 GND I Ground

AS GND I Ground

A4 SDA /o for TP Pin

A3 SCL I for TP Pin

A2 ATIN 0] for TP Pin

Al GND I Ground
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B30 LED_CA2 0) LED Cathode
B29 LED_CAl 0 LED Cathode
B28 GND I Ground
B27 MIPI_DB3_N I MIPI Data
B26 MIPI_DB3_P I MIPI Data
B25 GND I Ground
B24 MIPI_CLKB_N I MIPI Clock
B23 MIPI_CLKB_P I MIPI Clock
B22 GND I Ground
B21 MIPI_DB2_N I MIPI Data
B20 MIPI_DB2_P I MIPI Data
B19 GND I Ground
BI18 MIPI_DAO_N /O MIPI Data
B17 MIPI_DAQ_P /O MIPI Data
B16 GND I Ground
BI1S MIPI_DA1_N I MIPI Data
B14 MIPI_DA1_P MIPI Data
BI13 GND I Ground
B12 TEST I For Bist mode use
B11 VSYNC 0 TE or VSYNC
B10 LCD_ID 0] LCM supplier ID
B9 LCD_RESET I IC Reset
B8 DVDD I Power supply for internal digital system.
B7 GND I Ground
B6 OTP_8V I OTP voltage
BS GND I Ground
B4 GND I Ground
B3 VDDH I for TP Pin
B2 VDDL I for TP Pin
Bl GND I Ground
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Assembled on Item Description
LCD FPC Connector type BtoB
Pin amount 60
Type of connector on Module FPC Plug
Manufacturer DDK

Part number

BB35-PC60-3A-D8

Assembled on Item Description
LED FPC Connector type ZIF
Pin amount 4
Type of connector on Module FPC ZIF
Manufacturer FCI

Part number

10062827-0410EDHLF

Assembled on Item Description
TP FPC Connector type BtoB
Pin amount 10
Type of connector on Module FPC Plug
Manufacturer Panasonic
Part number AXE510127
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Electrical Characteristics

Power conversion table (The display power has different names on different platforms)

Display Phone PCB Voltage

VDDI VDDI 1.85Vv

DVDD DVDD 1.35V

VSP VSP 5.6V

VSN VSN -5.6V

GND GND -

b. Absolute maximum ratings
Item \ Symbol | Min. Max. Unit Remark
TFT

Supply voltage (Logic) Vvopi -0.3 +2.15 \

Supply voltage (Digital) Vovop -0.3 +1.45 Vv

Storage temperature Tstq -55 +125 C

Driver supply Voltage VSP Vysp -0.3 +6.6 V

Operating temperature Toor -40 +85 C

LED Input electric current I ep -- mA/pcs

c. Recommended operating conditions
Item ' Symbol | Min. | Typ. | Max. | Unit
LCD

Supply voltage range VDDI Vvobi 1.75 1.85 1.95 \%
Supply voltage range DVDD Vpvob 1.30 1.35 1.40
Supply voltage range VSP Vysp 5.2 - 5.9 Vv
Supply voltage range VSN Vysn -5.9 - -5.2 Vv
Output voltage range low Vvor 0 0.2 Vvppi Vv
Output voltage range high Vvon 0.8 Voo Voo V
Input voltage range low Vil 0 0.3 Voo V
Input voltage range high Vi 0.7 Vvopi V\ovbb V
BL LED current lLep -- 20 -- mA

Measuramant point

e
L FPC
% (| .~ Megsurémani paint
= i
Dispfﬂ‘y’ Panel E =] Conngesor pinor flex sida
==
1
Capacitor




d. MIPI_DSI_CLK & Data Timing

d-1 High Speed Mode
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(OW35=0V351=0V552=-AVE5=\VS8AM1=\V55AM2=0V, VDDI=1.65V t0 1.95Y, Ta=-30to 70 C)

Signal Symbol Paramater MIN TP MAX | Unit Description
DSI-CLE=- ZxUlmsr | Double Ul instamansous 2 g ns | 4Lane (Mole 3)
; Ubs=ta | Ul insiantaneous halfs

DSk-CLE +- Ubeess | fUI = Ulinsia = Ulrere) 1 4 ns | 4Lana (Male 2)

DS)-On+- fo= Data {o clock satup time 0.15xUI ps

DS1-Dn+- fon Data to clock hold fime 0150 - ps
DSI-CLK+- tomrewk | Differantial rise time for clock 150 03Ul ps

D51-0n+- formoars | Differential rise time for data 150 0.3xU p=
DSI-CLK+- forrous | Differantial fall ime for clock 150 23] i)

DS)-Cn+- toroera | Differantial fall ime for data 150 0.2k ps

Nate 1} Dn= D3, D1, D2 and D3.
Naie 2t Maximum tofal bt rate is TBD Gbps for 24-bit gata format), TED Ghpos far 18bit daia format and TED Gbps for 16-bit
data format for two DS ports (£x2 lanes) application wich suppor (o 2160RGEx 3840 resofufon.

DSLCLE+

DSkFCLE-

e Al

1os

1 ¥
n ]

m'lﬂi ml

X

L

DSECLE+-,
DSEDO+/-

i D500+
o ] ¥
@ o
W
! \ J"f \ DSI-D0-
Wlm=ta E Ulbre=ts
i \ DSECLK+
20 W= ><
-I
DSECLE-
Fig. 7.5.1 DSl clock channel iming
toroie fommos
Tormas, RpAmoRTa,
e s
fooe ik
L]
6P
oV reference

Full HS Swing Voltage

MIPI_DSI_CLK & Data Timing
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d-2 Low Power Mode

[DVE5=0VS51=0VS52=AVES=VESAM1=VSEAM2=0V, VDDI=1.65V t0 1.95V, Ta=-301070 C}

Signal Symbol Parameter MIN TYP MAX Unit Description
Length of LP-00, LP-01,
D&1-D0+- Tirw LP-10 or LP-11 pariods 50 - 75 ns Irpaut

MPU = Display Module
Length of LP-0o, LP-01,
DEI-D0+- Tirun LP-10 or LP-11 periods 50 - 75 ns Output
Display Modula > MPU

Time-cut before the MPL

- - UFHED R Tu = LPxD 'S
DSI-Do+ Trasume kst chiving FxO 2xTirxo ns Cutput
DSI-D0+- TraceTo T_|mg- ficive LF-00 by - g - ns- [-Input

display madule

Time to drive LP-00 after
- - TAGOD - o 1
DEI-Do+ Tra furnissounct aousat : MPU 4xTorm nst | ‘Cutput

MPU is Controlling Em\-tm! Ch!ﬂ% Dfspl‘ax Madule is Controlling
.limlfl :ml:-iuu': : Ellm-:li'mal:
ol s i X /AN o - oy N ) St 7

Fig. 7.32.3 Bus Turnaround (BTA) from MPU fo display module Timing

Dizplay Module iz Contralling Control Changs
b Tiic by i s W T ? Tk T

DSEDO: T 7T
D5k DO-
e. Setting for MIPI eye
Low-level differential input VTHLCLK DSL-CLK+/-, DSI-Dns/- 70 ) ) X
voltage threshold VTHLDATA
High-level differential input VTHHCLK DSI-CLK/-, DSI-Dna/- ) ) 20 mV
voltage threshold VTHHDATA

12
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f. Power on/off sequence
f-1. Scaling Mode 60Hz setting (defult)

H548UAN01.0 FHD Scaling Command mode 60Hz

Power On Initial Sequence

Data Term
tom1
tom

ayims} tond
Fawnr Sugpply AVEE [Typ5.64)
] Delayiirs) [ =Wmeng : W
10 WP s LRI
11 Dy | <Al [3
12 M1 en L
13 Delapiins) ]
14 RESX go Luw __(MIFI an LP-11)
15 Delayius) 1]
16
17 Delayims) L [Fuateanatic) NVM Auto bosd==Sleep Mode On ]
[0
IC Porch Setting
19 | O JEnahis Test Command
a0 P | , ,
1 blamking Imaga beswmen Display OK and Vidoe lspat
# [
22 [ |Em|= Test Command
73 P aramsled JScaling g Fusctlan Costrodl:
D P arzmeier Sct Comarossion Methadjisableh
25 P |cm>e Pagel _
i P Sct MIPI Display ModeiCommand_Mode, GRAN
Sele _{ I P [Scalira s Mode Control {10811 1520
7 P_|[15h] DCS White, 1 E Scaling Un Made Contral 10001920 = 2160380 (Daps clesl
T P[5 DCS Writs, 15 Parametar 00k 00k D7k [Comaan iz hormal modail TP uslus), Dysamic frame
0 [ TICS Wiite, 11 Parametar B [Commenng Made 5Hz 1dbe mad [0 TP valus
30 LP_|[33h) DTS Writs, § Farameter - i Wsyme pin by 1 Ef's OTF Walua after SP1)
3 LP_ [39h DCS Wiite, 5§ Parameater . . M0z Paged
32 LP_|[38h) OCS Writs, § Farameter il [EQ) Cantrol for Signal Group CLK(OTF value in T8, kis OMD sse bafsra AFF)
[ L [[39h DCS Write, & Param ster [Fo Cortrat Tor Siaead Gronm BUSEOTF vatie ia TP this CHID wse fetare P2
3 LP_|[33h OCS Write, § Parameter ] |Conerel far Signal Type CLED{OT? vahue: in TP this CMD wse before 572}
5 LP |39 DCS Wiits, § Parsmter i (Coavtral Bor Shreal Types CLHOZEOTE vabie in TP CHID e balore AP2)
3 P TICS Wiite, 5 Parameier |cm>e Pagel
a7 LR [[45h DCS Write, 1 Parameter Joor_mada-1
[ LP_|[¥5h DTS Write, 1 Parameter
3 LP_|If customar nead 1 command In hera.
an P 1 Parsmeter T
a |5h{ DCS Wits, Mo Paramutas Tih
[ - Wit Arame
[0
f-2. Scaling Mode 47.4Hz setting (for reference)
H546UAN0D1.0 FHD Scaling Command mode 47.5Hz
Power On Initial Sequence
St | LPHS D51 Packe! DataType Fed, or B Data Descripsion [
1 Fosot-0 Initie condition
B Fowar Sepply IOVOD (Typ1 #5V) IOVDD 0N (MIF on LF00)
3 Dialayres) 1 > D] >= VDD durieg powsr rsing s
[l Power Supply VDD IVDD1Z (Typ 350 DVDD,0VDO1E O (MIF1 an LP-00)
3 Delayiis) | s EXT_DVDD_FH=1; VDD == AVIHD dhirig power rising [
& Powes Supply SVDD (Typ5 6t D ON_ (MIP] on LP )
T Dl vy ) T BTH: |AVDD| == AVEE] dhing pravwer fsing Taei
0 Povesr Supply AWEE {Typ-5.64) WEE O PIPT an LP D0y
5 Dalayiius) >Almai) T Wait until DVDD,DVODAZ pawer stabia W
1 MIP| > LP1 MIF1 > LP11)
11 Dzl s} =1lmst=) ]
1 Resat=1 RESX High  fHIP)ow LP-11)
[F] Dolayimsh 1 > tlms [
u Resat-i RESX ga Low  (MIFl os LP-11)
i Deekayiis) | >1llis: 0
[ Rasat=1 RESX ga High _(MIP1 on LP-11)
i s [eutnm atic] WV H Asto lnat=5le)p Hosde On [
]
IC Porch Setting
o [ | T [E=able Test Command
20 [
nsnrt bianking Imaye hatwson Display ON and Vidos lapat
H LF
Disable: Test Command
Scaking Lp Funciios Centealinals
Sut Compression Hethodidis:h
i P Ah, 520, 88, D0k CHIDZ P
L4 St HIP Display Mede(Cs Mo, GRAM access anabla)
Select _[ L Scaling Up Mode Conbod (10601920 -5 PG00 (Blinear
P Scakng Up Medle Control (10801920 . 7
P 00k, 01h AFh, 03h._0h, 01h,_ 42k, 00k, 00k, 03h O7h [Commasd Mode 47 5H; Marmal mede
] 05 Wiite, 11 Parasmetar i 5 U0k, 01k AEL, @0h. 00, b, 426,
P CS Wirito, 5 Pasamater Tk Juse yne pim by TE07s OTF Walww aber 5P}
P LS Wirite, 5 Pasamater Fil M2 Pagad
3 DTS Wiiie, 4 Pasarmater [0 |Fl Conwal for Skiral Grosip CLEIOTP valie in TF this CHD wse balre APZ)
[ DCS Write, 4 Pasameter Bib |E@ Cenwal for Signal Group MUCDTP walue i TFgis CMD use befare AP2)
LF LS Wiiite, 5 Pavairater [Conirat Tor Signal Type CLATIOTP valus in T this CRID wis balors AP2}
[ DS Wirite, 5 Pasameter B s CMD wse befere A2}
LP_|[9n] DS Write, 5 Pasamater il
LP_|[15%) DS Wiite, 1 Passimater B
(155 DCS Wiita, 1 Pasamater EFh
¥ Custpamer peed, please add misial command in heda,
158) DCS Write, 1 Pasameter
(055 DTS Wilta, Ro Parametar
] Wai dfame | s in 47.5H camed |
58] DCS Writa, Ko Parametas
................................... 2| [ustumaiic] Display On a

13
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- 3 Input power (BTM="0") with external DVDD (EXT_DVDD_EN="1")
VDDI=1.65~1.95V, DVDD=1.1~1.3V, AVDD=4.5~6.3V, AVEE=-4.5~-6.3V

tont ton2
B0%
VDDI i
t Bl
DVDD, _
DVDD1/2 0™
12
11 |
AVDD "
'3 This time is defined that AVDD
«—> / AVEE would be ready.

o
AV E E \ B
t4 5\

Y
RESX ‘a
=2

hi=] < - Command Mode Image
» g B Initial code or Video Packet

\

signal stabilization time T Slegp-Out I Display-On TLED ON

&
h

{CMD 11h) | (CMD 23h)
te 19

Backlight /

Note 1: Unless otherwise specified, timings herein show cross point at 50% of signal/power level.

Note 2: This power-on sequence is based on adding schottky diode on VGLX pin to AVEE pin.
Note 3: Reset signal H to L to H (#1) is better than only L to H (#2).

Symbol - Valup Unit Remark
Min. Typ. Max.
ton1 0 - - ms
ton2 0 - - ms
on3 0 i i i BTM=0: |AVDD| = |AVEE| du_ring power_ri_sing
BTM=1: [VGH| 2 |AVDD| during power rising
ton4 0 - - ms |VGH| 2 [VGLX] during power rising
ton5 0 - - ms [VGLX] 2 |AVEE| during power rising
t1 0.2 - 5 ms
t2 0.2 - 2 ms
t3 0.2 - 5 ms
t4 10 - - ms
t5 10 - - ms
t6 0 - t4 ms
t7 10 - - us
i8 120 - - ms
t9 0 - - ms

14



f-3. FBC2.0 60Hz setting (defult)

Select

Select
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H548UAN01.0 FBC2.0 Command mode trought RAM 80Hz
Power On Initial Sequence
Data Term
Hinitial canditina
toml
tonl
war Sapply AU (Typh i) |
Delap 1 s tosd
Pawnr Supply AVEE (Typ5.64)
Dl | >Allmef) 0
10 WP s LRI
" Delapiins) | [
12 Reset-1
[0 Delopimal I =l ]
1 Reset-0
3 [ | s t}
3 Tozei1 :
7 Delayima) =l Jistom atic) UM Ruta laad->Slanp Mada On 3
i T Inisial Setiag B
IC Porch Setting
5 P[0 DCS Wiite, & Farsmsier JEnatle Tast Command
P DCS Wiie, 1 Parameter sert ianking kmage berseen Display 08 and Video Ingust
" P_|I#5h DCS Write, 1 Paramster
2 P DS White, 4 Parameter Disable Test Command
P Scaling Up Fusctien Contrall (is
[ LP_[[¥i] DCS Wiite, 1 Parameter 5ot Comprassion Mo B
5 LP_|[38h) DCS Write, 5 Paramster CHDZ Paged
3 LF_|[¥3h] DS Wiite, 1 Parameter 5ot 171 Display Madel. I Haie, GRUVM acoas enalile)
27 LP_[[3h) DS Write, 15 Parametes [ Uih_5ba, 00k, 005, 01k, O0h 00k O0h O3k D7h |Comeend Mode s0Hz_Marmal madef0TF vahuey, Dysamic frame 4750z
P_ |90 DCS Wiite 11 Paramster _ AAh, 1Zh 340 D16k 00,008, 036, 00K (Command Mo 631z kle mode0TF valisel
P TICS White, 1 Parameter Scaling Up Made Contal{ld 025607 16I04)
P[5 DS Wiite, 1 Param eter [Scafing U Made Contral{1000 1551 3
P_|[¥5hj DCS Write, 1 Parameter Scaling Up Made Contral{10001520 -
P |[73h] OCS Write, & Faramatar m\hhl aftnr SF1)
3 [ TICS Wiite, 5 Parameier Jcmnz Fages
32 LP_|[38h) OCS Writs, & Paramster [EQ Cantral for Sigaal Graug CLKIGTR value in T9.this CMD e hefore AP2)
[ LP [0 CS Wiite, & Farameter |E: Conrol for Sigeal Goaig MUXIDTE vakie (s TF.1his CHD tse balore APZ)
] LP_[[38h) OCS Write, 5 Paramster |Contsod far Signal Typa CLRANIOTE vala in TP this (40 use befors AP2)
5 P_ |90 DCS Wiite, 5§ Parameter |cmuu Tar Signal Typs CLEAZIDTE value in TF Alvs CHD e hefors APZ)
i P TICS White, § Parameter CHIEZ Page?
I P_|I#5h DCS Write, 1 Paramster o
T P_|[¥5hj DCS Write, 1 Parameter
T g
an [
a 5| DCS Wits, Ha Paramutas
42 Wiait dirame
3 ) DCS Write, Ha Paramatar
Histh Sieeeel Mot SetneDisplay data wansler
[0
ing (for reference)
H546UANO01.0 FBC2.0 Command mode trought RAM 47.5Hz
Power On Initial Sequence
Data Description ferm
IOVOU O MIPLon LP 00
VDD —— DVDD during powar raing ol
Feor Sy DV VDT T T, | b e D VO BN M L
Delayima) ~ms S{EXT_DVDD_ER-1: DVDD == AVDD during power rising tan
Pawar Sppl S{Av0D N it en LPO0
Daiayjms) AT =0: AV >=| AVEE| during pawer rising tond
Povwrar Supply AVEE [Ty 51 ]
Delayjms) = it {Aftor Wasit until DVDD VD12 pewer stabln W
n P> L1 ]
1 Delayjms) < = ) [
B Resat=1
13 Dedayjms) | = lims 81
11 Rasat=1 SRESY a0 Lowe M) &0 L1
15 Dedayus) | > lus [
16 Resat=1 SRESX qo High  #MIP1Lan LP-11)
17 Delayjmsl lims B utomasic] KVM Buta load->Sieep Mode On &
[0 T Wnitial Setting :
IC Porch Setting
5 P lB9n] DCS Write, £ Parsmater it Adib, Bk [Eivalile Test Command
) P_[[15h] DCS White, 1 Parameter ] »
. it 05 Ve 1 Faramerer nsurt blanking bmags Display ON and Widao Inpet
22 PR [Dis=ble Tost Command
) 3 [Scaling Up Furection Costrod[ Db}
2 P
3 P
3 [ DTS Write, 4 Parameter [Sot MIPI Display Modo{Command Moz, GRAM acooss enable)
B [ DLS Wirite, 15 Faramater AER, 0h,_00h, ©1h, 4¥h_00h 00k, 00k, D7k |Command Mode 175H: Noomal me:
[ [ TCS Wit 11 Parametor HEh AER, 0D, 00K, B1h, iZh, Commard Mude 1750 ldls modn
£ [ DS Wirrte, 1 Paramater i [Scaling Lp Meds Cantral{1140:2560 23
[ [ DTS Wiite, 1 Paramater Cah [Scaling Lp Mode Cantral {0603 7020 > 71604340 [Hilinea)
£ [ DS Wirrte, 1 Paramater i |sca|.|. L Meds Cantral{ 0001020 > 216031020 (Duphie))
30 [ DTS White, § Paramsier Cah < pim by TEQTs OTP Value aler 5P}
3 [ DS Write, 5 Paramater Fila [CMDZ Paged
3 [ DTS Wiite, & Paramater Bl [E0 Comtra for Sigual Group CLEJOTP value in TP Ahe CMD wse bators APZ)
3 [ DS Write, 4 Paramater Bih [EQ) Contrel fur Sigaal Graup MUDTF walus in T9.this CMD wse bafore APZ|
] [ DTS Wiite, 5 Faramater [ [Cortrol for Sisnal Tyise CLEDTIOTF valies in TP, ilis CHD use bafars APZ)
35 [ DS Write, 5 Paramater [T [Cantrol for Signal Type CLKIZ2(0TF valua in TP this CMD use bafars APZ)
3 [ DTS Wiite, 5 Faramater Tl ETIT
37 [ DS Wi, 1 Parameter ED
[ TCS Wiite, 1 Parameter F
3
an
[ 5t) DCS Write, Ha Parameter
Waltdframe | &5 0 o 47 -5He casa) | SR R A R A R R A L
....................................................................... [

15
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f-5. Power off
Power Off Sequence

Step DSl Packet DataType Rey. or time I Data Description term
1 Backlight off
2 Delay{ms) >0ms
3 | Hs ]wsh] bCs write, No Parametar 78R Display Off
4 Delayims) =0ms 4
5 | Hs |wshl DCS Write, No Parameter 10h T |sieepm
6 Delay{ms) =100 msitld) sync/dsync sighals should be send after Sleep In command Lk
7 Mipi data ransfer S1op and MIPI .= LPOD
] Delay(ms) | <100msing 13
9 Reset-0 SX go Low
10 Delay{ms) | >0ms ait until RESX power stable 2
1 AVEE (Typ.5.61) OFF
12 Delay{ms) I =0ms ait until AVEE- power stable tofd
13 AVDD (Typ+5.6V) OFF)
14 Delay(ms] | »0ms ait until AVDD+ power stable tof2
15 DVDD,DVDD1/2 (Typ1.35V) OFF
16 Delay(ms) | =0ms ait until DVDD+ power stable 1ol
17 10¥DD OFF{Typ1.85¥) OFF

- 3 Input power (BTM="0") with external DVDD (EXT_DVDD_EN="1"):
VDDI=1.65~1.95V, DVDD=1.1~1.3V, AVDD=4.5~6 3V, AVEE=-4.5~-6.3V

tef2 1of1
0%
VDD
10%
DVDD, 2
DVDD1/2 \,m&_
This time is defined that AVDD /
AVEE would be off.
0%
AVDD tof3 | T
10%
a0 /
AVEE < >
My 112 | ¢
RESX

13

F 3

Command Mede lmage
or Mideo Packet

M“:'l _\ MPL LS [ULPMJ

Slesp-in
T D T.‘CMD foh)

114
Backlight \

Note 1. Unless otherwise specified, fimings herein show cross point at 50% of signal/power level.

t15
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Symbol - Vas Unit Remark
Min. Typ. Max.
tof1 0 - ms
tof2 0 ms
tof3 0 ms
tof4 0 ms
tofs 0 ms
t12 0 ms
t13 0 ms
t14 0 ms
t15 100 ms
g. Power consumption*
Parameter Min Typ. Max. Unit
White Pattern - 280 (332) mw
Black Pattern - 250 (295) mw
R Pattern (worse pattern) - 550 (605) mw
G Pattern (worse pattern) - 550 (605) mw
B Pattern (worse pattern) - 550 (605) mw
* Base on TP sample measurement (MUX EQ & Timing ON)
* Max value is based on +50, still need to monitor
h. Backlight Power consumption
Parameter Min. Typ. Max. Unit
Backlight power consumption - 1026 - mw
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Select Mode==>4 POWER MODE
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(ACDD+AVEE+VDDI+DVDD)

Display Data

PORTSWAP Command

Port A | Port B
o DSIA_ DO ~ DSIA D3

DSid D0 - DSlA D3 DSIE Do -=D<SIE D3

DSIE_D0 ~ DSIB D3

NEEIAZY DSIA_|DSIA_DSIA_DSIA_|DSIA_|DSIA_[DSIA_DSIA [DSIA_DSIA
(HUMM D3_N D3 P DO_N DO_P CLK_N CLK P|D1_N D1 P D2N D2P

00 | DO+ | DO- | D1+ | D1- | CLK+ | CLK- | D2+ | D2-¢| D3% | Da3-

4 01 | D2+ | D2- | D1+ | DI- | CLK+ | CLK- | DO+ DO- ['B3% | D3-

10 [ D3+ | D3- | D2+ | D2- | CLK+ | CLK- [(Dt%| Di- || DG+ | BO-

. 11 | D3+ | D3- | DO+ | DO- | CLK+ [ GLK=| D1+ Di= | D2¥ | D2-

W . | 00 | DO- | DO+ | Di- | Di+ | CLK=( CLKF [202- |\D2F | D3- | D3+
o [ _01@FD2- | D2+ [ Di- | Di+ {J-Ckc\|CERA| D= | DO+ | D3- | D3+
&Y (g Dz aps (Do Bor el iciice P D [0 [ Do [ Dot
,I" y A1 | D34 B3+ | DO-\{ Do+ LK | etk+ | D1- |-D1+ | D2- | D2+

VGLX |

VDD | AYEE.| CP4 CPS FFPower Mode

L VODIANAVDD [SEVEESEGH | VGLa| 5-Power Mode
-y 4 : y add VEC[DVDD)
Thermistor veOM EB Lifeiit
C20
B_TEHAMI VCOM FB 1|2 W?OH d
BL THERM 1 A 2 TuF )(Ellllmﬂﬂﬂl 1.00Hehrm!
NTCGIB4EMTEETEAER1 4FTBY

VCOMRZ
2
I0Kohm 190

VCOM
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LCD FPC Connector

A2 WIFT DBU T
A5 WMIP1_DED
Pags _GnD |
A23 Pazs WIPI DB W
Ba21 WP DBI P
A21 GND

Al MIPI DAS N
mg DAls MIPLDAT P
GND

FAtg  MIPT OO ]
A18 Paig MIPIGLKA P

N e —
Pary _MPIOAZF

arppaL oo 4
VOO
A10 VDD
apg A8 =
bAg — vep

AOT :151 VSN
Aoe bA8__GID |
o\ I L —

ADS SDA

A

W
5.10Kghm

2

LCO_ID_RA1

Tanen Pangl onnector LED FPC Connector"

N

ua
= @ el e A LED CAY
— e - e
s hhor .
Bl gy A1 (A1
GND Gy lny oy |ma GND
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Display Driver Chip

The display driver chip is a Novatek, N35950 mounted directly onto the glass substrate by COG. And for
detailed information please refer to [Ref 1].

The FPC is heat sealed to the TFT. The backlight flex is ZIF type connecting with Main FPC. The Main
FPC carries external components such as resistors and capacitors.

Dendrite Growth (metallic growth between pads in the presence of moisture and an electrical bias) is
not allowed.

Backlight

The backlight consists of 18 white LEDs coupled into a light guide. The even illuminated area covers at least
the LCD active area.

a. White LEDs
6 LEDs in series for a group, and 3 groups do the parallel. The LEDs are bonded to the backlight flex.

Parameter Value
Number of LED 18
LED Part Number NSSW306F-HG
LED Vendor Nichia
LED voltage 2.85 v (typ.)

* Please provide LED specification for reference [Ref 2]
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C. Optical Specification
General condition
Item Symbol |Conditions Specifications Unit
Min. [Typ Max.
Viewing Angle A CR>=100 0° °
- 70 -
(12 o’clock)
90° °
- 70 -
(3 o’clock)
[0}
180 ) 70 )
(6 o’clock)
[0}
270 ) 70 )
(9 o’clock)
Luminance [White _ All white
picture](w/o TP) L [=20mA(rms) picture 400 500 - cd/m2
Contrast Ratio(DBC close)| CRT | 71 +BLON 1o onc | . 1000 i i
Chromaticity White  |uy Display: White 0.170 | 0.190 | 0.210
(sRGB) Vi Backlight: On 0.427 | 0.447 | 0.472
Red Ug Display: Red 0.469 | 0.499 | 0.529
VR Backlight: On 0.492 | 0.522 | 0.552
Green |ug Display: Green 0.072 | 0.102 | 0.132
Vg Backlight: On 0.544 | 0.574 | 0.604
Blue U Display: Blue 0.145 | 0.175 | 0.205
VB Backlight: On 0.098 | 0.128 | 0.158
% NTSC ratio sRGB (see 0) - 130 - %
Other optical parameters
Symbol Conditions Specifications Unit
Min. Typ Max.
Flicker - - -25 dB

Definitions of Optical Parameters
a. Luminance
The luminance is measured at center point of the display with a white picture. The unit is cd/m2.

b. Contrast

Contrast is measured by taking the ratio of the luminance of White and the luminance of Black.
The contrast is measured over an area and not on single pixels.
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CR — I—\NHITE

BLACK

Transmissive measuring conditions: perpendicular to the glass, normal mode, illuminated with
backlight system.
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c. Viewing angle and viewing direction.

9 Q'clock (2707)

e —

3 O'clock (90

/
6 O'clock (1807)

Definition of viewing angle and viewing direction

Optimal viewing direction is the viewing direction for which the display optical characteristics are
optimized.

d. NTSC ratio

RGLCD X RELCD
HRGNTSC x RéNTscH

NTSC =

RG is the vector from Red u,v to Green u,v and RB is the vector from Red u,v to Blue u,v.
u and v are coordinates in the CIE1976 color system.

The NTSC-coordinates are set by:

Color | NTSCu' | NTSC V'
Red 0.499 0.522

Green 0.102 0.574
Blue 0.175 0.128
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e. Polarization Transmission angle

12 o'clock (07)
£l

9 o’clock (2707)

3 o'clock (80")

6 o'clock (1807

Polarization transmission angle

Polarization transmission angle is the transmission axis of the polarizer. Light coming from the display
shall have a polarization direction that enables user to read the display with standard polarized
sunglasses. The polarization orientation shall not be vertical & horizontal, the angle between polarizer
& Vertical (or Horizental) axis should equal or lager than 15°. Circular polarizer is preferred.
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E. Mechanism drawing:
[LCD Module]
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