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1.General Spec

Item Unit

Standard values W

Diagonal Inch 1.43 inch

Dot arrangement 466(W) x RGB x 466(H) dots

Pixel pitch 78 x78 um
Display mode AMOLED /
Driver IC ICNA3310/3311 /

Module size 44.9(V) x 44.9(W) x 2.76(T) mm

Active area ¢ 36.35 mm
Interface QSPI -
Operating temperature -10~60 T
Storage temperature -20~70 T
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. OPERATING TEMPERATURE:—10° C 10 60° C
2. STORAGE TEMPERATURE: :—20° C TO 70° C

3. DRIVING 1C: TCNA3310
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3. Interface description

Pin No. Symbol Description

1 CS Chip Select Signal in MIPI DBI Type-B(MPU) and
Type-C(SPI) Active Low

2 DO Serial Data Input in Quad-SPI

3 D1 Serial Data Input in Quad-SPI

4 SCL Synchronous Clock Signal in MIPI DBI Type-B(MPU) and Type-
C(SPI)

5 D3 Serial Data Input in Quad-SPI

6 D2 Serial Data Input in Quad-SPI

7 GND Ground.

8 VCI_EN Enable for POWER IC

9 RST Device reset signal (0 : Enable ; 1: Disable )

10 MTP External Voltage Input for OTP Data Program

11 NC NC

12-13 GND Ground.

14 TE Tearing effect output pin to synchronize MCU to frame

15 VDD Power Supply for Analog Circuits
VCI <0.05V (When power is turned off

16-17 VBAT Analog Power Input for POWER IC Input Voltage Range: 3.4V to
5.5V

18 GND Ground.

19 TPSCL Touch Panel Clock

20 TPSDA Touch Panel Data

21 TPRST Touch Panel Reset

22 TPINT Touch Panel interrupt

23 TPVDD Touch Panel Power Supply

24 GND Serial Data Input in Quad-SPI
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4. Absolute Maximum Ratings
Item Symbol Min Max Unit
VDD -0.3 3.6 \Y,
IOVCC -0.3 3.6 \Y
Supply voltage
(Display)
VBAT 3.4 5.5 \Y,
VCI_EN 1.8/3.3 V
Operating temperature range Top -10 +60 T
Storage temperature range Tst -20 +70 T
Storage humidity HD - 90 %RH
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5. DC Characteristics

DC Characteristics List

Parameter Symbaol Conditions MIN TYP MAX Unit | Notes
Power generation & Operation Voltage
AVDD booster vollage AVDD Operating Voltage 45 - 6.5 v
VCL booster voltage VCL Operating Voltage -5.0 - -3.5 v
Analog Operating voitage VREFP | Operating Voltage 0.8 - 5.0 v
Analog Operating voltage VREFN | Operating Voltage -5.0 - -0.5 \'
Analog Operating voltage I_ELVDD | Operating Voiltage 2.0 B 5.0 v
Analog Operating voltage I_ELVES | Operating Voltage 54 - 0.5 v
Gamma reference voltage VGMP | Operating Voltage 2 - 6.3 v
Gamma reference voltage VGEP Operating Voltage 1] - 45 A"
VGH booster voltage VGH | Operating Voltage 3 10.6 v
VGL booster voltage VGL Operating Voltage -15 -2 v
VoRage difference between | | GH.veL | [VGH-VGL] $30 30 v
VGH and VGL
'O operating vollage vDDI 'O supply voltage 1.65 B 3.2 v
LOGIC INPUT/ OUTPUT
Logic High level input valtage Vin 3';;' - VDDI " 1
Logic Low level input voltage ViL - VsSsS - 35;1 v 1
m:"m i L VoM | fon=-0.1mA i ~ vooi | v 2
Logic Low level output voltage Voo IOL = +0.1mA Vss B g;; A" 2
Logic High level leakage Bt Vin = 0 lo VDDJ - - 1 HA 1,2
Logic Low level leakage Lt Vin = 0 to VDDV -1 - - HA 1.2
Source OP Output
Output deviation voltage Vaer 55;”; = ;::: 0 | mv [
Output deviation voltage Vies 4.2V>Sout>0.8V TBD mv
Output offset voltage Vorser TBD mv
Stand-by Current
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6.Electron-optical Characteristics

5.1 Electrical Characteristics

5.1.1 Power Characteristic:

Item Symbol Min. Typ. Max. Unit Remark
AMOLED Power positive | ELVDD 3.25 3.3 3.35 Y -
AMOLED power Negative | ELVSS -3.35 -3.3 -3.25 v Ref
Digital Power supply VDDIO 1.7 1.8 1.95 v Ref
Analog Power supply VCI 3.25 3.3 3.35 v Ref

1) Normal Mode
Power Supply: IOVCC=1.8V VCI=3.3V ELV55=-3.3V ELVDD=3.3V
Frame Frequency: Fiame =60HZ @ 25degC, Brightness 450 nits, Command Mode,

Display Condition Symbol Min. Typ. Max. Unit Remark
|[ELVDD
ELVSS - 33 38 mA Ref
100% Pixel On /
450nits IVCI - 6 7.2 mA Ref
IVDDIO - 3 3.6 mA Ref
2) Idle Mode

Power Supply: IOVCC=1.8V VC|=2.8V
Frame Frequency: Fiame =15HZ @ 25degC, Brightness:100nits, OPR:10%,Command Mode(driver ic fc

power)
Display Condition Symbol Min. Typ. Max. Unit Remark
[ELVDD ] ) ) A Supplied by
10% Pixel On JELVSS Driver IC
100 nits IvCl - 5 6 mA Ref
IVDDIO - 1.2 1.5 mA Ref
3) Deep Standby Mode
Display Condition Symbol Min. Typ. Max. Unit Remark
Power
Deep Standby(Vci Off) | Consumpti - - <50 uw Ref
on
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Test condition: VDDIO=1.8V, Vbat=3.7V ,Ta=25"C

Value
It Symbol Conditi Unit Not
em ymbo ondition Min Typ | Max ni ote
Luminance Bp B=0n° 400 450 - | cd/m2 | Note 1
Unifarmity S Bp D=0"° B85 - % Mote 2
Viewing LEE gL 80 85 -
Right R 80 a5 -
Angl Crz10 Deg. | Note 3
nete Top | Wr ' 80 | 85 | - €8 | Note
Bottom| Wi BD a5 -
Contrast Ratio CR a=0" 10000 (100000 - - Mote 4
Response Time Tr+Tf b=0° - 2 3 ms | Note5
NTSC Ratio NTSC CIE1931 00 | - | % :
Flicker - - - - -30 dB -
Gamma - - 1.9 2.2 2.5 Mote 6
Crosstalk ACT - - - 1.1 Mote 7

=+  Measured value at the center point of panel must be after more than 5 minutes while
backlight turning on.

g

Detecter

Mote 2: Uniformity
#  The test condition is at 250 and measured on the surface of display module,
Measurement equipment: C52000 or similar eguipments.
The luminance unifarmity is calculated by using following formula:
& Bp = Bp (Min.] f Bp [Max, =100 (36)

Bp {Masx.] = Maximum brightness in 5 measured spots

LR I B

Bp (Min.} = Minimum brightness in 5 measured spots.
1/6 E M K
‘f;s A
@ 1/3M
W@ @ @ Joam

®

!_1_
Faand T aran

Note 3: The definition of Viewing Angle
Refer to the graph below marked by & and @
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Morrmal Liree
p=0FB=0

12 o'dock
6 =90 X direction
= P
Boclock Y
dwechon i, =00°
" G

Mote 4: The definition of Contrast Ratio:
Luminance When AMOLED is at "White" state

Contrast Ratio (CR) =
Luminanca Whan AMOLED is at “Black” state

Mote 5: Definition of Response time.
The output signals of photo detector are measured when the input signals are changed

from “black™ to “white” (Voltage falling time) and from “white” to “black” (Voltage rising
time], respectively. The response time is defined as the time interval between the 10%

and 20% of amplitudes. Refer to figure as below.

Elack White Black

? 100%

E 0%

=

1]

5

= 10%;

® ~ 1/

T: T

Note 6: Gamma curve
The whole curve’s taolerance must control within +/-0.3, test the gray scale balow:

8, 16, 25,33, 41, 49, 58, 66, 74, B2, 90, 99, 107, 115,123, 132, 140, 148, 156, 165, 173, 181,
189, 197,206, 214, 222, 230, 239, 255

Note 7: Crosstalk
There should be no visible cross-talk in normal direction of the display when the two
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7. System Block Diagram

The copyright belangs ta EDQ, Any unauthorized use is prohibited,
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8. AC characteristic& Power On/Off Sequence

Power ON Sequence

The power on sequence for different power input modes are shown below figures.
Power ON Sequence Timing

Symbol | Description - Ualun_ I Unit Remark
| Min. | Typ. | Max. |
i ;0111 ;ﬁa' an o VCE on dilay =0 = us
T2 | DD on to valid to RESET high 10 s
:TZE j RE.SET high ll:r. I;lru-t Eﬂl‘l‘ll‘l‘lal:bd. T 10 = s
o o i -

The Power on sequence is shown as below.

5P| Power ON Sequence

Note 1; Unless atherwise specified, timings herein show cross poinl af 50% of signalipower evel.
Note 1: This power-on sequence is based on adding Scholtky diode on VGL pin o ground.
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" Power OFF Sequence

The power off sequence for different power input modes are shown below figures.

Power OFF Sequence Timing
l ' Value
Description “I'u'lln. 1 T“r'_ﬂ Hlx Unit Ramark
Terrt [ VTl off 1o VDDI off delay =0 us
s - ;h:‘g;ay-uﬂ command received 1n.Sleap-|n cammand sl o
TG Sleap-in command received o valid 1o RESET low B3 ms @E0Hz
T MIP| ultra low power mode to valid to RESET low a us
T8 | RESET low 1o VCI off delay 0 ' us

The power off sequence is shown as below:

- N

RESX | \\“

|MIP! ULPM status)

T

SPI Power off sequence

Node 1: Uindpss otherwise specifed, imngs herain show cross paint af 5049 of signalpower lovel
Note 2: Keap VGH i egual lo or langer than VCI during power off sequance,
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Absolute Maximum Ratings

The absolute maximum rating is listed in below table. It may lead permanently damaged
when the ICNA3311 is used out of the absolute maximum rating.

To use the ICNA3311 within the following electrical characteristics limit is strongly
recommended for normal operation. If these electrical characteristic conditions are exceeded
during normal operation, the ICNA3311 will malfunction and be poor reliability.

Absolute Maximum Ratings List

Rating ;
o i Min. | Typ. Max. it
Power supply voltage VDDI ~ VS5D 0.3 2 +5.5 v
VCl (VClA, VCIC, VCIR) ~

Power supply voltage VESA 0.3 L " +55 W
Supply voltage AVDD =~ VSSA, 03 | - +6.6 v
Supply voltage AVSS - VCL -0.3 ! - +5.0 v
Supply voltage VGH ~ VGL [VGH-VGL| 230 A
Operating temparature Topr -40 +85 *C
Storage temparature Tsig -55 +125 “C
Input voltage Win 0.3 VDDI+0.3 W
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" Serial Interface Characteristics (QUAD SPI)

nCsS o
A £
b o L 1 Lsove
. p i, ] 4
Lo s Lo = { o
sCL O WVl W of
\I"r" I“Il- | IlIII||. 1"Ilu.
Iil'u ke L'.rll" a
501 |
DCx Vi Vi
or1-01 \ Ve gl X g i X
Lsop
sDo Xﬁi OuputData 4™ X Output Data Er;"
Parameter Symbol Conditions F _HIH_S?“m““m Unit Motes
Tscve Clock cycle (Write) | 20 - - ns
| Tecc |Clockgioupeed | 100 | e
Tach Clock “H" pulse width (Write) 6.5 - - ns
scL Tock _@OoR W pusswith (Read) | &5 | - | - | o
Tsce | Clock “L" pulse width (Write) | 6.5 - v ns
Tscw Clock “L" pulse width (Read) | 45 - - ns
Tse: | Clock rise time | - . 35 | ns
Tsci Clock fall time [ - - 35 ns
ceX Tesu Chip select setup time | 10 . . ns
R, Tew Chip select hold time 10 a . JI ns
= 1n]| Tssu Data input setup time | 4 - . ns
DCX '
Tain Data input hold tima 4 - - ns
D[1:0] | !
SDO Tson Data output setup time | . . 45 ns
Tsou Data output hold time | 5 - = | ns

Note 1; Logic high and low levels are specified as 20% and 80% of YDDI for Input signals,
Note Z: Ta = -30 to 85 °C, VDDI=1.65V o 3.3V, VCI=2.7V o 3.6V, GND=0V
Note 3! The max SCL sequence of 4-wire QSPI transferning RGBA8E, RGBEEE and RGBS5S is 50Mhz.
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9. QUAD SPI Interface/MIPI DC Characteristics

| e -y T it O

Write Cycle and Sequence

The QUAD SPI interface write command sequences are described in the following
figure as below.

QSPI write protocol contain as below :

Instruction[7:0] = 02h Command write
AD[23:0] = {8'h00, CMD[7:0], 8'h00} Driver IC command address
PAM[7:0] Driver IC parameters

QSPI 1-wire write

CEx
N | T 1 F] 3 * b ] L] £
Hewi e [0 BCLE I j | ! I I l I | - 1 I | I I I I I I I t -
5100 o T = AN .7 ) %
'
e A o e e e S e 2 T o S ST N o o e e et S B e
G { I_
5 a5 4Y 4R [T ]
ol s DD SCLEK ~ I | Epgigipgipigiigig! FLMLET LT LN I LI LI
100 { FANT[TO] X PAMI[T] k FANEIT.00 H

QSPI 2-wire write

cax — Lnstruction * ADDR[23:0] | Byiel Bywe2 !
% Fa i
I.I -3 g e T - B

[T T I N

Hoat 1o DDI

S0 (es W) ma Xma X o X0 o W o Ceon Wane Xace ) am¥ s X0 0 o W o X oa ) 0a) o ¥ oo X oo )

(oo X pe X o)
| |
&1 forfsepeafaik o foXofo ampbampacafarh o Jofeoefofofosfafogon)myolo]

QSPI 4-wire write

Instruction] ADDR([23:0 | Bytel | Bvte2 ! Byte3 ! Byted |
esx T E o [23:0] x-x-x:'x“h

¢ 1,2 3 4 5 & 7,8 9,10 11,12 I3, 14 15

SCLK M | '||j|'||||'|||||’ih||"||'|

100 (sa)(ma X o X o XaveXaoo) o X o X o4 X o)X oa)X 00X o4 X 00X 04 X o0)
]

Host tn DDI = [
Si2
\_ SI3
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RGB565:

1-wire

Hosi i DOI 201K

Host i DD SCIX

2-wire

Hox DO 4

. SN

oS
SCLK

Hemt to DDN

=200 i 33k

Toex = |
ox MMM NMnnnn
.':m = —

Host w001 <

an

-
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MIPI DC Characteristics
DC Characteristics for DSI LP Mode

Condition : Ta =25°C,VDDI =1.65V~3.3V, VCI =2.7V~3.6V,
DC Characteristics List for DSI LP Mode

Parameter Symbol Conditions Il -—ﬁiﬁs—‘@i'%'—"q%ﬁ-« Unit "‘:‘“

Logic high level input voltage | Vwirco | LP-CD 450 1350 my

Logic Low level input voltage Viwrco | LP-CD | O 200 mV

Logic high level input voltag;a Vierrx | LP-RX (CLK,DO) 880 1350 mV

Logic Low level input voltage Viwesx | LP-RX (CLK,DO) 0 550 my

Logic Low level input voltage | Vewrranr | LP-RX(CLK ULP mode) | O 300 my

Logic high level input voltage | Vomerx | LP-TX(DO) | 11 | P ) E y ¥ |
Logic Low level input voltage Volierx LP-TX(D0) | =50 50 mV

Logic high level input voltage Ik LP-RX,Vin =0-1.3V ' 10 A

Logic Low level input voitage I LP-RX,Vin =0~1.3V | <10 1.

Input pulse rejection SGD DSI-CLKP/N,DSI-DnPIN | 300 Vps 1

Note 1: Peak interference amplitude max. 200mV and interference frequency min. 450MHz.

=y 7“ e e e e = Wy, Winnrx
Input

Varen, Viiens, Viorsans

Spike/Glitch Rejection
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High Speed Mode - Clock Timings

CLEP == =~y
CLKN | tmemem= o | =
- Ulinsta i Ulmste !
; : | QNP =
! 2 x UlinsT | CLKN ——
i i
Clock Timing
High Speed Mode - Clock Timing
Specification 2
Signal Symbaol Parameter MIN TYP | MA Unit | MNotes
CLK PM | 2xUlinezr Double U instantanesous 4 25 ns
CLK P | UlinsTa, Ulnste U instantaneous Half 2 12.5 ns 1

Note 1: Ul = LiInwsta = UIINSTR,

High Speed Mode - Clock / Data Timings

CLKP.DAP =« = - = o s -
CLEN, DnN ———— n=l, 1

DS Clock / Data Timings

High Speed Mode - Clock / Data Timing

Specification [
Signal Symbaol Parametar MIN P | M Unit 5 MNotes
Dn P/IN D5 Data to Clock Setup ime | 0.15°UI ul
(n=0, and1 ) inl] Clock to Data Hold time | 0.15°UI 1]}
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e High Speed Mode - Rising and Falling Timings

toeroix tosmix
torToara tonTDATA
— —

DSI-CLKR/M,
Nreferencg === s e e e dp e e e e e el e s e m e === DSI-DnP/N
Full HS Swing Voltage
Figure 6-2 Rising and Falling Timings
High Speed Mode - Rising and Falling Timing
Specification
Parameter Symbol | Conditions MIN TYP | MAX Unit | MNotes
Differential Rise Time for Clock tomrTCLK ! CLEPMN 150pS 0.3*Wi 23
Differential Rise Time for Data toRTDATA ! DnPMN 150pS 0.3'ul 1,23
Differential Fall Time for Clock IDFToLK CLKP/N 150pS 0.3*'U 2.3
Differential Fall Time for Data toFToATA DnPMN 150pS 0.3*Ul 1.23

Note 1: DnP/N, n =0, and 1.
Note 2: The display module has lo meet liming requirements, which are defined for the transmitter (MCU) on MIPI D-PHY
standard.
Note 3: DSI-CLK+ = CLKF.
DSI-CLK- =CLKN.
DSI-D0+ =DOF.
DSI-D0- =DON.
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" TDC Characteristics for DSI HS Mode
Condition : Ta =25C VDDI =1.65V~3.3V, VCI =2.7v~-3.6Y.
DC Characteristics List for DSI HS Mode

Specification
Parameter Symbal Conditions Unit | Motes
il encitiont N | TYP | MAX .
Victacr | |
Input vollage common mode range ¥ CLKP/M, DnPM| TO 330 my 1.2
| Wompata |
Input vollage common made variation VemreLr
! o
(S450MHz) B | Veamonra CLKPIM, DnP/N a0 . 50 my | 3
Input voltage common mode variation | Veurciam [
CLKP/N, DnP 100 I
{Z2450MHz) | Viouroatam | i
Vo |
Low-lavel differential inpul vollage threshald [y £ [ CLKPM, DnPM | -TO : my
i | WTHeCLE |
High-leval differantial mput voltage thrashaold T CLEP/M, DnPiN | 70 iy
Single-ended input low voltage | Vans CLKPN, DnPM|  -40 i mv 2
Single-anded inpul high vollage | Ve CLEP/N, DnPN l_«m m 2
Differental inpul termination resisior Rresaa CLKPR/M, DnP/W| 80 100 | 125 0
S aried Swaahchl ot for Viemuen | CLKPIN, DnPiN | 450 | mv
termination enable | — i S T 4 | 1
Termination capacitor Cromma CLEP/MN, DnPN | 14 pF

Note 1: Incledes 50mV (-S0m\V fo 50mV) ground difference.
Note 2: Without VCMRCLEKM / VCMRDATAM .

Naoted: Without 50mV (-50mV o 50mV) ground difference.
Noted: Dn =D0,and D1.

H5-1 Undefined H50 Undefined H5-1

Wrnnix

Wrsbnate
OV reference

EEPM, DnFN
W

WrsiDaTs

[ Sate
s e
DrSa-CLKR,
[351- D T T
LS VCRARCLEN I
am.oon i B { ., ey WERARCLEL
I ]' WOMRIATAL
~
D051-CLIN, , SET—
% : DS1-DoN WViowsax
Roremwt = Rresmre « Ritmmsct, '}q‘ ) WEoRmATA
-
Rvesswos = RTERMNES « RTeme? I V55

Figure 8-1 Differential voltage range, termination resistor and Common mode voltage
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10.Reliability test conditions and methods
No Test Iltem Test condition Criterion
70°C+3C 48H
1 High Temperature Storage
9 P J Power off
Inspection after 4 hours storage at
2 Low Temperature Storage -20°C+3°C 48H room temperature,the sample shall be
Power off free from defects:
1. Air bubble in the LCD;
60°C+3C 48H :
3 High Temperature Operation 2.Seal leal;
Power on 3 Non-display;
4.missing segments;
4 Low T ture O i -10°C+3°C 48H 5.Glass crack;
ow Temperature Lperation Power on 6.Current Idd is twice higher than
. — - - . initial value.
5 High Temperature & Humidity | 60°C+3°C 90%RH 48H 7 The surface shall be free from
Operation Power off
damage.
20C——25C——70C 8.The electric characteristic
Temperature Cycle i i i ) i
6 30min  5min 30min requirements shall be satisfied
5cycle Power off
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