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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 1.85V
DVDD DVDD 1.35Vv
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
i
3
% I£I e — Measuramant paint
1
Dlspla}r Panel E 1 Conngetor pin or flex side

1

1

Capacitor

10
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d. MIPI_DSI_CLK & Data Timing
d-1 High Speed Mode
([DVSS=0VES1=0VS52=AV S5=\S5AM1=V5SAM2=0V, VDODI=1.65V in 1.95V, Ta=-20t070 C)

Signal Symbol Parameter MIN TYP MAX | Unit Description
DSl-CLE - ZxUlm=r | Doubla Ul instantansous 2 - g ns | 4Lane (Mote 2)
, Ubs=ma | Ul instantaneous halfs

DSl-CLK - Ulsesre | (Ul = Ulinsta = Ulwst) 1 - 4 ns | 4Lana (Mote 2)

DSI-Din+'- fo= Data to clock setup time 0.15xLI ps

DSI-Din+- fou Data to clock hold tima 0. 151l - - ps
DEI-CLK+- tosreww | Differantial rise time for clock 150 - 03Ul ps

DS)-Din+/- formoars | Differantial rise time for data 150 - 03Ul BS
DSI-CLK+- forrows | Differantial fall time for clock 150 - 23U DS

DSI-Din+'- tormoara | Differential fall time for data 150 - 0.2k ps

Nate 1} Dn= Do, D1, D2 and D3.
Nate 2} Maximum tofal bit rate is TBD Gbps for 24-bit data format), TE0 Ghps far 18-Bit-dala format and TED Gbps for 16-bit
daia format for two DS ports (4x2 lanes) application wiiclh support fa 2160068y 384 0-resaiuton.

1os - toH os o

il L]
DSHCLK+ . ; . DSI-D0+ ] i !
()

DSk CLE- ‘III’ ! "III”\ DS|-Da= [ [ ]

UlisTe E UlinsTE !

iy i \ DSECLK+ i i

2X Wlist >< X X
- -I
DSkCLK-

Fig. 7.5.1 D5l clock channel iming

tormoe tomTowe
tormmaTs, fprToaTs
1o +
-
e DSECLE+-,
oV reference / DSED0+=
L T A— Full HS Swing Voltage
3 i Y

MIPI_DSI_CLK & Data Timing
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d-2 Low Power Mode

[OVE5=0VS51=0VS52=AVS5=VSEAM1=VSEAM2=0V, VDDI=1.65V t0 1.85V, Ta=-30to70 C)

Signal Symbol Parametar MIN TYP MAX Unit Description
Length of LP-00, LP-01,
DSI-D0+- Tirmu LP-10 or LP-11 periods 50 - 75 ns Impaut

MPU = Display Modula
Length of LP-00, LP-01,
DEI-D0+- Terxn LP-10 or LP-11 periods 50 - 75 ns Output
Display Modula > MPU

Time-cut before tha MPL

DSI-Do+/- Tra-suren o Terxo - Z%Tirxn ns Cutput
start driving
DSI-00+- TraceTo T_ImE o drive LP-00 by g - ns-"[-Input
display module
. | Time to drive LP-00 after
DSI-Do+/- Traaoo fumasound request - MU 4xTirm - ns, | Output
MPU is Controlling Euntrnr Gha-nﬁ Displﬂ Madule is Controlling
e Tiomw ol Toomw ol Tioww ) ly Tiom' ol Togwn .}
DSEDO: fmemeobeodi=. = = e i i PP
DSHDO- \ \ X ) ;
¢ VIR <, LY S S 6. S L T 1. 7
|LP-14 LP1Q LP-0g LPigQ iLP0Q LP-0e0 LP0Q IR0 ILPAL
_..._-[n.::En:._,.._
DSkDO+ —°7 777
DSEDO-

Fig. 7.3.3 Bus Turnaround (ETA) from MPU fo display module Timing

Dizplay Module iz Controlling Control Changse
DSLD0+ posscmpe—-—- =1 F ki ! F ol R s
DSHDO- \ \ ; \ / /
AN . SUPSy N B S N B

[Lpdgl lLPdgl LPOQ LILPAQl L LPOQ  LP0OD  ILPOQ . LP4Q | LPf

DSLDO: ~ T T T
DSk DO-
e. Setting for MIPI eye
Low-level differential input VTHLCLK DSI-GLK=/-, DSI-Dna/- 70 ) ) iy
voltage threshold VTHLDATA
High-level differential input VTHHCLK DSI-CLK4/-, DSI-Dna/- ) ) 20 mV
voltage threshold VTHHDATA

12




f. Power on/off sequence
f-1. Scaling Mode 60Hz setting (defult)
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H546UANO01.0 FHD Scaling Command mode 60Hz

Power On Initial Sequence

Select {

f-2. Scaling Mod

Select {

DS| Packet Datalype | Reg. or fime Data Description term
Reset-0 = initial condition
Pawer Supply I0VDD (Typ1.85V) [lovDDON__ (MIPIon LP0D)
Delay(ms) >0ms _|vDDI >= DVDD during power rising ton
Power Supply DVDD,DVDD1/2 (Typ1.35V) |pvDD.DVDD12 ON__(MIP1 on LP-00)
Delay(ms) >0ms /DD >= AVDD during power rising on2
Power Supply AVDD (Typ5.6V)
Delay(ms) >0ms ton3
Power Supply AVEE (Typ5.6V)
Delay{ms) | >A0msi{td) ~[After Wait until DVDD,DVDD1/2 power stable [
MIPI > LP11 P> Lp1)
Delay(ms) | <10ms(<td) [3
Reset=1 RESX High__(MIPI on LP-11)
Delay(ms) | >10ms - #1
Reset-0 RESX go Low__(MIP1 on LP-11)
Delay{us) | >us 7
Reset-1 RESX go High__(MIPI on LP-11)
Delay(ms) >10ms [Automatic] NVM Auto load=>Sleep Made On [3
T Initial Setiing e .
IC Porch Setting
19 LP_|[39h] DCS Write, 4 Parameter FFh [ash, 55h,_Ash, 60k Enable Test Command
20 LP_|[15h] DCS Write, 1 Parameter 6Fh o1 ) X )
- blanking Image between Display ON and Video Input
2 LP_|[15h] DCS Write, 1 Parameter F3h [10h
2 LP_|[39h] DCS Write, 4 Parameter FFh [AAR, 55h,_ASh, 00k Disable Test Command
23 LP_|[15h] DCS Write, 1 Parameter 56h D11 Scaling Up Function Control{enable)
24 LP_|[15h] DCS Write, 1 Parameter S0 I Set Compression Methodidisable)
25 Lp_|[39h] DCS Write, 5 Parameter Foh [55h, Aah, 52h, 08k, 00k (CMD2 Pagel
2 Lp Iﬂh] DCS Write, 1 Parameter Bih o1 Set MIP| Display Mode{Command_Mode, GRAM access enable)
27 LP_|[16h] DCS Write, 1 Parameter [ D1 Scaling Up Mode Control{1080x 1920 > 2160x3840 (Bilinear))
27 LP_|[15h] DCS Write, 1 Parameter C9h 110 Scaling Up Mode Control{1080x1920 > 2160x3840 (Duplicte))
2 LP_|[39h] DCS Write,15 Parameter BDh ook, AAh, 12h_24h_00h_01h_abh, 00h, 00, 01h, 00h 00 00h 00h_D7h |Command Mode 60Hz Normal mode(OTP value)Dynamic frame 47.5Hz
29 LP_|[39h] DCS Write,11 Parameter BE Dok, AAh, 12h_24h_0Oh_01h_a6h_00h, 00h, 01h, 00K Command Mode 60Hz_Idle mode(OTP value)
30 LP_|[39h] DCS Write, 5 Parameter Coh 020, 00h, 00K, 0ER, 00h, use Vsync pin by TE(it's OTP Value after SP1)
3 LP_|[39h] DCS Write, 5 Parameter Foh [55h,_ABN, 52, 08h, 03h CMD2 Page3
32 LP_|[39h] DCS Write, 4 Parameter BOh [oAh,_0Ah, 0Ah,_0AK EQ Control for Signal Group CLK{OTP value in TP.this CMD use before AP2)|
33 LP_|[39h] DCS Write, 4 Parameter Bih |uAh, 0Ah, 0Ah, 0Ah EQ Control for Signal Group MUS(OTP value in TP this CND use hefere AP2)|
3¢ LP_|[39h] DCS Write, 5 Parameter BAh [62h,_00h, 90h, 00k, 00k Cantrol for Signal Type CLKD1{OTP value in TP this CMD use before AP2)
35 LP_|[39h] DCS Write, § Parameter BBh 520, 00h,_90h, 00k, 00k Control for Signal Type CLKD2(OTP value in TP this CMD use before AP2)
36 LP_|[39h] DCS Write, § Parameter Foh [55h, Aah, 52h, 08k, 07h CMD2 Page7
37 LP_|[15h] DCS Write, 1 Parameter E3h o spr_mode=1
3 LP_|[15h] DCS Write, 1 Parameter EFh oz spr_mode_sel-2
39 LP_|If customer need, please add initial command in here.
[ [15h] DCS Write, 1 Parameter 35h ooi TE enable
1 [05h] DCS Write, No Parameter 11h Sleep Out
12 1 Wait 4frame 70ms in 60Hz case)
13 [05h] DCS Write, No Parameter 20h Display On
[ [T« High Speed Mode Setting(Display data transfer) Image Write
15 Delay(ms) >0ms “|[Automatic] Display On 9
46 _ |Backlight on
e 47.4Hz setting (for reference)
H546UANO01.0 FHD Scaling Command mode 47.5Hz
Power On Initial Sequence
DSIPacket DataType | Reg. or time, Data Description term
Reset=0 . {initial condition
Power Supply VDD (Typ1.85v) OVDD ON__(MIPI on LP-00)
Delay(ms) [VDDI >= DVDD during power rising tonl
Power Supply DVDD,DVDD1/2 (Typ1.35V) {MIP on LP-00)
Delay(ms) >0ms " [EXT_DVDD_EN=1: DVDD >= AVDD during power rising ton2
Pawer Supply AVDD (Typ5.6V) WDD ON__(MIPI on LP-00)
Delay(ms) >0ms |AVDD| >=| AVEE| during power rising ton3
Power Supply AVEE (Typ5.6¥)
Delay(ms) >10msitd) - . . _ [After Wait until DVDD,DVDD1/2 power stable t
WIPI > LP11 [P —> LP11)
Delay(ms) | <10ms(<td) [
Reset=1 (MIFI on LP-11)
Delay(ms) | >10ms ] #1
Reset-0 RESX go Low__(MIPI on LP-11)
Delayfus) | >10us 7
Reset-1 ESX go High__(MIPl on LP-11)
Delay(ms) | >10ms [Automatic] NVM Auta load=>Sleep Mode On [
Tx Initial Setiing . __
IC Porch Setting
19 LP_][39h] DCS Write, ¢ Parameter Frh [AAh, T55h, ASh, 80k [Enable Test Command
20 LP_|[15h] DCS Write, 1 Parameter 6Fh o1h , N N
- blanking Image between Display ON and Video Input
7 LP_|[15h] DCS Write, 1 Parameter Fah [10h
72 LP_|[39h] DCS Write, 4 Parameter FFh [aan, 55h,_Ash, 00k Disable Test Command
2 LP_|[15h] DCS Write, 1 Parameter 56h o1h Scaling Up Function Control(cnable)
24 LP_|[15h] DCS Write, 1 Parameter 90h | Set Compression Method disable)
2% LP_|[39h] DCS Wirite, 5 Parameter Foh [55h, | AAh, 52h, 08h, 00h (CMD2 Pagel
% LP_|[15h] DCS Write, 1 Parameter Bih o1h [Set MIPI Display Mode{Command_Mode, GRAM access enable)
2 LP_|[15h] DCS Write, 1 Parameter Coh o1h Scaling Up Mode Control(1080x 1920 > 216053840 (Bilinear))
27 LP_|[15h] DCS Write, 1 Parameter Coh [11h Scaling Up Mode Control (1080x 1920 > 2160x3340 (Duplicte))
78 LP_|[39h] DCS Write,15 Parameter BDh 00h, D7h,_12h, 24h, 00h, 01h, AEh, 00h, 00h, 01h, d2h, 00h, 0Oh, 00h, D7h |Command Mode 47.5Hz Normal mode
29 LP_|[39h] DCS Wirite, 11 Parameter BER D7h, 12h, 24h, 00h, 01h, AEh, 00h, 00h, 01h, 42h, [Command Mode 47.5Hz_Idle mode
30 LP_|[39h] DCS Write, 5 Parameter COh 00, 00h, OEh, 00h, use Vsync pin by TE(l's OTP Value after SP1)
31 LP__|[39h] DCS Write, 5 Parameter FOh [55h, AAh, 52h, 08k, 03h [CMD2 Page3d
32 LP_|[39h] DCS Write, 4 Parameter BOh 0Ah, [0Ah, 0Ah, 0AR [EQ Control for Signal Group CLK(OTP value in TP,this CMD use before AP2)
33 LP_|[39h] DCS Write, 4 Parameter Bih 0An, 0Ah, 04N, 0AR [EQ Control for Signal Group MUx(OTP value in TP this CMD use before AP2)
34 LP_|[39h] DCS Write, 5 Parameter BAh [Control for Signal Type CLKD1(OTP value in TP,this CMD use before AP?)
35 LP l@q DCS Write, 5 Parameter BBh [Control for Signal Type CLKD2{OTP value in TP,this CMD use before AP?)
36 LP__|[39h] DCS Write, 5 Parameter FOh [CMD2 Page?
37 LP_|[15h] DCS Write, 1 Parameter E3h spr_mode=1
38 LP_|[15h] DCS Write, 1 Parameter EFh spr_mode_sel-2
39 LP_|If customer need, please add initial command in here.
40 LP_|[15h] DCS Write, 1 Parameter 35h Tooh TE enable
" LP_|[05h] DCS Wirite, No Parameter 11h Sleep Out
2 f | Wait 4frame @msind7sHzcase) feie il e e
13 [05h] DCS Write, No Parameter 29h Display On
44 [T High Speed Mode Setting(Display data transfer) Image Write
45 : Delay(ms) >0ms [Automatic] Display On )
6| _ [Backlighton

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 0

t 80%
DVDD,
DVDD1/2 .

R P
AVDD .
i3 % This time is defined that AVDD

HK / AVEE would be ready.
tond

0

AVEE a0t

t4 15
"

RESX F0

#2

8 1 Command Mode Image
* a o Initial code or Video Packet

\

signal stabilization time T Sleep-Out T Display-On TLED ON

Y
Y
F
k.

"
<4

{CMD 11h) | (CMD 23h)

t& 9

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 - Value Unit Remark
Min. Typ. Max.
ton1 0 - - ms
ton2 0 - - ms
ion3 0 i i ms BTM=0: |AVDD| = |AVEE| during pawer rising
BTM=1: [VGH]| = |AVDD| during power rising
tond 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
t8 120 - - ms
19 0 - - ms

14



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

Select

Select
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H546UAN01.0 FBC2.0 Command mode trought RAM 60Hz

Power On Initial Sequence

DS| Packet DataType | __ Reg. or time Data Description ‘term
Reset-0 initial condition
Power Supply I0VDD (Typ1.85v) ~ liovDDON__(MiP1 on LP-0D)
Delay(ms) >0ms [VDDI >= DVDD during power rising tont
Power Supply DVDD DVDD1:2 (Typ1.35V) DVDD.DVDD1/2 ON__(MIPI on LP-00)
Delay(ms) >0ms EXT_DVDD_EN=1: DVDD >= AVDD during power rising ton2
Power Supply AVDD (Typ5.6V)
Delay(ms) >0ms ton3
Power Supply AVEE (Typ5.6V)
Delay(ms) >10ms{) - - ~ " [After Wait until DVDD,DUDD1/2 power stable ta
MIPI > LP11 w1
Delay(ms) | <10ms(<u) 6
Reset=1 RESX High__(MIP1 on LP-11)
Delay(ms) | >10ms #1
Reset-0 RESX go Low __(MIPI on LP-11)
Delayius) | >10us 2 7
Reset-1 RESX go High__(MIPlon LP-11)
Delay(ms) | >10ms “|[Butomatic] NVM Auto load=>Sleep Mode On [3
T Initial Setting
19 LP_|[39h] DCS Write, 4 Parameter FFh [Afh, 55h,_ASh, 60h Enable Test Command
20 LP_|[15h] DCS Write, 1 Parameter 6Fh o1h X )
— blanking Image between Display ON and Video Input
21 LP DCS Write, 1 Parameter Fah 10h
2 LP DCS Write, 4 Parameter FFh [Afh, 55h, ASh, 00h Disable Test Command
23 LP DCS Write, 1 Parameter 56h 00k Scaling Up Function Control{ Disable)
24 LP DCS Write, 1 Parameter S0h 02h Set Compression Method(FBC Mode)
25 LP_|[B9h] DCS Write, 6 Parameter Foh [55h, AAh, 52h,_08h, 00h CMD2 Pagel
2% LP_|[15h] DCS Write, 1 Parameter Bih 01h Set MIPI Display Mode(Command Mode, GRAM access enable)
27 LP_|[39h] DCS Write,15 Parameter BDh 00h, AAh, 12h_24h_00h_01h_56h, 00h, 0D, 01h, 0Oh _00h 00h 00k D7h |Command Mode 60Kz Normal mode(OTP value) Dynamic frame 47.5Hz
28 LP_|[39h] DCS Write,11 Parameter BER 00h,_AAh, 12h_24h_00h_01h_56h_00h, 0Ok, 01h, 0Dh Command Mode 60Hz_ldle mode(OTP value)
2 LP_|[15h] DCS Write, 1 Parameter Coh Scaling Up Mode Control(1440x2560->2160x3840)
29 LP_|[15h] DCS Write, 1 Parameter Coh Scaling Up Mode Control(1060x 1920 - 21603840 (Bilincan)
29 LP_|[15h] DCS Write, 1 Parameter Coh Scaling Up Mode Control{1080x1920 > 2160x3840 (Duplicte))
30 LP_|[39h] DCS Write, 5 Parameter Chh 00h, OEh, 00h, use Vsync pin by TE(It's OTP Value after SP1)
31 LP_|[B9h] DCS Write, § Parameter Foh [55h, AAh, 52h,_08h, 03h CMD2 Paye3
32 LP_|[39h] DCS Write, 4 Parameter BOh 0Ah, 0Ah, 0Ah, 0AK EQ Control for Signal Group CLK(OTP value in TP,this CMD use before APZ)
] LP_|[39h] DCS Write, 4 Parameter Bih 0Ah, 0Ah, 0AK, 0AK EQ Control for Signal Group MUx(OTP value in TP this CMD use before AF2)
34 LP_|[39h] DCS Write, 5 Parameter BAh 62h,_00h,_90h,_00h,_00h Control for Signal Type CLKO1(OTP value in TP this CMD use hefore APZ)
35 LP_|[39h] DCS Write, 5 Parameter BBh 62h,_00h,_90h,_00h,_00h Control for Signal Type CLKO2(OTP value in TP this CMD use hefore APZ)
36 LP_|139h] DCS Write, 5 Parameter Foh 55h, AAh, 52h, 08h,_07h CMD2 Page?
37 LP_|[15h] DCS Write, 1 Parameter E3h fspr_mode-1
38 LP_|[15h] DCS Write, 1 Parameter EFh [spr_mode_sel-2
39 LP_|If customer need, please add initial command in here.
40 LP_|[15h] DCS Write, 1 Parameter 36h Joon [TE enable
1 LP_|[D5h] DCS Write, No Parameter 11h Sleep Out
42 - Wait dframe (70ms in 60Hz case) | . - . . . - . .
13 [05h] DCS Write, No Parameter 29h Display On
44 [Tx High Speed Mode Setting(Display data transfer) Image Write
15 Delay(ms) >0ms “|[Automatic] Display On 9
16 - [Backlighton
f-4. FBC2.0 47.4Hz setting (for reference)
H546UANO1.0 FBC2.0 Command mode trought RAM 47.5Hz
Power On Initial Sequence
DSI Packet DataType | Reg. or time Data Description term
Roset-0 s ~ " initial condition
Power Supply 10VDD (Typ1 85V) [IOVDD ON__{MiP1 on LP0D)
Delay(ms) >0ms “[VDDI >= DVDD during power rising ton1
Power Supply DVDD, DVDD1/2 (Typ1.35v) “[DVDD,DVDD172 ON__(MIPI on LP-00)
Delay(ms) >0ms [EXT_DVDD_EN=1: DVDD >= AVDD during power ri ton2
Power Supply AVDD (Typ5 6V) “[AVDD ON__(MIPI on LP-0D)
Delay(ms) >0ms. “[BTM=0: |AVDD| >=| AVEE| during power rising ton3
Power Supply AVEE (Typ5.6V) “[AVEE ON (MIFI on LP-00)
Delay(ms) | >10msitd) “[After Wait until DVDD,DVDD112 power stable W
MIPI > LP11 MIPI > LP11)
Delay(ms) | <10ms(<t) t
Reset=1 RESX High _(MIPI on LP-11)
Delay(ms) | >10ms 1
Resetl | = = = - RESX go Low__(MIP| on LP-11)
Delay(us) | >10us e - 7
Reset1 ESX go High _(MIP| on LP-11)
Delay(ms) | >10ms - - “{|Automatic] NVM Auto load=>Sleep Mode On 5
Tx Initial Setting fo - -
IC Porch Setting
DCS Write, 4 Parameter FFh [ARh, 55h, [ASh, 80k Enable Test Command
DCS Write, 1 Parameter 6Fh o1h
-~ blanking Image hetween Display ON and Video Input
DCS Write, 1 Parameter Fah 10h
22 LP_|[39h] DCS Write, 4 Parameter FFh A2, 55h, ASh, 00k Disable Test Command
73 Lp_|[15h] DCS Write, 1 Parameter 58h oon Scaling Up Function Control{ Disable)
24 Lp_|[15h] DCS Write, 1 Parameter 90h 021 Set Compression Method (FBC Mode)
25 LP_|[39h] DCS Write, 5 Parameter Foh [55h, AR, 52h,_08h, 00K (CMD2 Page
26 LP_|[15h] DCS Write, 1 Parameter Bah o1h Set MIPI Display Mode{Command Mode, GRAM access enable)
27 LP_|[39h] DCS Write,15 Parameter BDh [00h, [D7h, 12h,_24h, 00k, 01h, AEh, 00h, 00h, 01h, 42h, 00h, 00h, 00, D7h |Command Mode 47 5Hz Normal mode
28 LP_|[39h] DCS Write,11 Parameter BE [00h, [D7h, 12h,_24h,_00h, 01h, AEh, 00h, 00h, 01h, 42h, Command Mode 47 5tz_Idle mode
29 LP_|15h] DCS Write, 1 Parameter C9h oo Scaling Up Mode Control (1440x2560->2160x3640)
29 LP_|15h] DCS Write, 1 Parameter C9h o1h Scaling Up Mode Control (1060x1920 —> 21603840 (Bilinear)y
29 LP_|15h] DCS Write, 1 Parameter C9h 11h Scaling Up Mode Control (1080x1920 > 21603840 (Duplicte))
30 LP_|[39h] DCS Write, 5 Parameter Coh 020, 00h, 00h,_0ER, 00K, use Vsync pin by TE(t's OTP Value after SP1)
31 LP_|[39h] DCS Wite, 5 Parameter Foh [55h, AR, 52h,_08h, 03k CMD2 Page3
32 LP_|139h] DCS Wite, 4 Parameter Bh JoAh, 0Ah, 0Ah, 0AR EQ Control for Signal Group CLK(OTP value in TP this CMD use before AP?)
33 LP_|139h] DCS Wite, 4 Parameter Bih 0Ah, 0Ah, EQ Control for Signal Group MUx(OTP value in TP.this CMD use before AP?)
34 LP_|139h] DCS Wite, 5 Parameter 00h, 00k Control for Signal Type CLKONOTP value in TP,this CMD use before AP2)
E LP_|[39h] DCS Write, 5 Parameter BBh 00k, 90h,_00h, 00k Control for Signal Type CLKO2(OTP value in TP,this CMD use before AP2)
36 LP_|[39h] DCS Write, 5 Parameter FOh ,_AAh, 52h,_08h, 07h CMD2 Page?
37 LP_|{15h] DCS Wite, 1 Parameter E3h [spr_mode-1
38 LP_|[15h] DCS Write, 1 Parameter EFh [spr_mode_sel-2
39 LP_|if customer need, please add initial command in here.
40 LP_|[15h] DCS Write, 1 Parameter 35h Toon [TE enable
41 Lp_|i05h] DCS Write, No Parameter 11h Sleep Out
42 - Wait 4frame (89ms in47.5Hz case) [ -
43 [05K] DCS Write, No Parameter 29h
44 [T High Speed Mode Setting(Display data transfer)
45 - Delay(ms) >0ms {|Automatic] Display On 9
46 |Backlight on
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f-5. Power off
Power Off Sequence
DSI Packet DataType I Reg. or time I Data Description term

Backlight off

Delay({ms) =0ms
[05h] DCS Write, No Parameter 28h Display Off

Delay({ms) =0ms 114
[05h] DCS Write, No Parameter 10h Sleep In

Delay(ms) >100ms{t13) sync/Afsync signals should be send after Sleep In command 15
Mipi data transfer Stop and MIP| --> LPOD

Delay(ms) I <100ms(t13) 13

Reset=0 ESX go Low
Delay(ms) I =0ms ait until RESX power stable 12
AVEE (Typ-5.6V) OFF
Delay(ms) I =0ms ait until AVEE- power stable tof3d
AVDD (Typ+3.6\) OFF)

Delay(ms) I =0ms ait until AVDD+ power stable tof2

DVDD.DVDD1/2 (Typ1.35V) OFF

Delay(ms) I =0ms ait until DVDD+ power stable tofl

10VDD OFF{Typ1.85V) 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

tof2 tof1
0%
VDDl
10%
DVDD, -Qi
DVDD1/2 ALLE S N
This time is defined that AVDD /
AVEE would be off.
0%
AVDD tofd 10
10%
90 /
AVEE < »
.| 1tz ¢
RESX
\ 113
Command Mede Image ] =
ar Mideo Packet
M |P| _\ MIPL: LP-00 [ULPM)
Slesp-in

I LED off T.’cmé rro.':_..

B t14 B t15 N

= Laiin »
Backlight \

Note 1. Unless otherwise specified, fimings herein show cross point at 50% of signal/power level.
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Symbol - Vaiue 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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FPC circuit diagram

[LCD FPC]
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Select Mode==>4 POWER MODE

(ACDD+AVEE+VDDI+DVDD)

Display Data

PORTSWAP Command

Port A | Port B
0 DSla, DO~ DSIA D3

DSld D0 - DSlA D3 DSIE Do - DS D3

DSIE_DO ~ DSIB D3

SN DSIA |DSIA DSIA_ DSIA_ DSIA |DSIA |DSIA_ DSIA | DSIA DSIA
(BBl D3_N D3_P DO_N DO_P CLK_N CLK_P|D1_N D1_P D2_N D2_P
00 DO+ | DO- | D1+ | D1- | CLK+ | CLK- | D2+ | D2-| D3% | Da3-
01 D2+ | D2- | D1+ | D1- | CLK+ | CLK- | DO+, DO- || .D3%, | D3-
10 D3+ | D3- | D2+ | D2- | CLK+ | CLK- |.D1%. Di- || D@+<.[ Do-
11 D3+ | D3- | DO+ | DO- | CLK+ | GLK=-.| D1+, D1~ || D2% | D2-
00 DO- | DO+ | Di- | Di+ | CLK:J CLKE |-D2- |\D2+ | D3- | D3+
01 D2- | D2+ | D1- | D1+ CLK-\| CEK+| DO- | DO+ | D3- | D3+
10 D3- D3 | D21 D%% cIke lcike P D1- [ D1: [ Do- | Dot

D34 D3+ DO-\| Da+ | '‘GLK- | etK+ | D1-}D1+ | D2- | D2+

_—
=%
=y

AVEE VGH VGLX |
AYEE.| CP4 | CP5 | 3-Power Mode
WL VDD NYDD [“AVEE | WGH | VGL.| 5-Power Mode

Add WCC[OVDD)
Thermistor VCOM FB Circuit
R_TEHRAM1 VCOM FB 1 || =2 \n1x)u M

VG
2
30Kohm 1%

VCOoM
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LCD FPC Connector

LED CA2 LED AN
LED CAl AJ0 A2 LED GA3
GND Apbam oo
MIP| DE3 N A28 Opz7_ BL THERM
' MIFl_ DBZ_P Az7 GND
LCD T i 122 Baze WP TET T
A2 WIFT DBU T
WMIPT CLKE ﬁi TPl DED_P
A e A R
B haza GNO_— |
GND A23 Pazs WIPI DB W
MIPI DE2 N AZ2 MIFI DET P
MIPI_ DB2_P A GND
GND A20 Pata  MIPI DA I
MIP|_DAD I AlG DAls MIPLDAT P
MIFL_DAD_P AlE GND
N A17
N MIP| DAT_N ilg B MIP|_CLKA, P
— A —
é g GND il; Paia M DAZ N
R =~ Atz pAI2—reRet
[ = VEYNC Afl pAlL_ GND 4
a® @ LCD 1D VDDl
su mg A9 VODI
S el o/ C——
GND Bz VSN
OTP 8V AD7 GND L
AN ae pA8—arp————
GND ADS SDA
VODH apq DAL Fp
haa  SCL
VDOL A Paz _ATIN
GND 2 Par—Gmp I
e pdl— ¢
Gap®@®— ¢
N e BE35-PCH0-24-D8

Touch Panevl %onnector
N\

G gz [G2_ GND A

4—BS lps  agAEATIN
(A4 SUA
Bl gy Ad —

GND G1

B3 | gy A3 [A3  SCL
 S—E VDDLU
B1 A1 AL——

a3 g4 (G4 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.

0 O'clock (0%)

9 O'clock (270°)

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)
A

9 o'clock (2707

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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