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1 Scope

This Specification defines AMOLED manufactured by EverDisplay Optronics(Shanghai)
Co.,Ltd, from here on refer as EDO. In the case of any unspecified item, it may require both

EDO and the party designs this module into its product to work out a solution.

2 Features

2.1 Product Applications

Tablet, notebook, portable GPS, handheld game console...

2.2 Product Features

2.2.1 Display color: 1.07B (RGB x 10 bits)
2.2.2 Display format: 11.2” (2560RGBx1536)
2.2.3 Pixel arrangement: Real RGB
2.2.4 Display Interface: MIPI 2-port D-PHY
TP Interface: SPI
2.2.5 Driver IC : RM692H0
2.2.6 Touch screen: On-cell; Touch IC: GT6975P
2.2.7 Module type: Full module

3 Maximum Rating

Spec .
Parameter Symbol - Unit Note
Min. Typ. Max.
Analog/boost power voltage VCl -0.3 - 5.5 Vv -
I/O voltage VDDI -0.3 - 5.5 Y -
Operating temperature Top -20 - 70 T -
Storage temperature Tstg -40 - 80 T -
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4 Mechanical Specifications

Item Specification unit
Dimension outline 249.22*154.08 mm
Resolution 2560RGB*1536 dots
Active area 244.22*%146.53 mm
Diagonal size 11.2 inch
Pixel pitch 95.4 pm
Panel thickness
0.3/0.3/0.3/0.11/0.2/0.55 mm
(Tape/LTPS/Encap/Pol/OCA/CG)
Weight(Full Module) 136+1 g
Pixel Per inch 268 PPI
5 Electrical Specifications
5.1 Electrical Characteristics
5.1.1 Power Characteristic:
ltem Symbol Min. Typ. Max. Unit Remark
AM?}iiiszwer ELVDD | 4.55 4.6 465 | V .
AMS;ZS&Z‘N” ELVSS | -3.45 35 355 | v Ref
Digital Power supply VDDI 1.75 1.8 185 | v |Measurementifrom
ZIF connector pin
Analog Power supply VClI 2.6 33 3.6 \ Ref
Analog Power supply AVDD 6.65 6.7 6.75 \ Ref
TP Power Supply voltage | TP_AVDD 2.7 3.3 3.4 Vv
TP_AVDD LIRS 100 mv
TP_IC T A B 7 -20 25 85 'C

a) T TP_AVDD, EHRA LDO M4kt i /(45 i) /b F- 250mA,

HL /L AT 4%

OCP  Ciliit Ry BRAED A
/I 350mA,  HLii 2 2 RRUE RFEE 1ms LB IR RIA 2] OCP fEa A4 R i dit (A2 HiiitfE— %1 OCP
{5, AURITHED, BRSNS 1ms. YRS <100mV .
b) BN EARABETIEAVFREI T, BRI s g, B AR A A L O

C) JEETR: BHIESFIFAT, TS BNLAEIE LDO M /NEZZ R, tn TP A2 3.0V, HHLH
Ji LDO Hyf/NEZEER Ny 0.2V, MIEEPLHEYR LDO M AANRART 3.2V, JHZENK B ER, H
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AT RE S FE, HAFRAE /AL %, BB AN 2 LDO M NEZZEDR, W REa R ZEA
A, FELAVDD HLEAFRE, MR AL e
d) TP_AVDD LA A HAERE A REE, DRI FE, TP_AVDD 1 228 i FHAC BRI, il A3 45 0 R

1) Normal Mode

Power Supply: VDDI=1.8V VCI=3.3V
Frame Frequency: Frame=120HZ @ 25degC, Brightness 450 nits, Command Mode,

Display Condition Symbol Min. Typ. Max. Unit Remark
IELVDD
- 650 800 A Ref
100% Pixel On JELVSS m
450nits IVCI - 15 20 mA Ref
VELVDD=4.6V IVDDI 261 290 mA Ref
VELVSS=-3.5V
IAVDD - 75 90 mA Ref
2) HBM Mode

Power Supply: VDDI=1.8V VCI=3.3V
Frame Frequency: Frame=120HZ @ 25degC, Brightness 600 nits, Command Mode,

Display Condition Symbol Min. Typ. Max. Unit Remark
I[ELVDD
- 0 1000 A Ref
100% Pixel On JELVSS 85 m €
600 nits IVCl . 15 20 mA Ref
VELVDD=4.6V
VELVSS= -3.5V IVDDI - 261 290 mA Ref
IAVDD - 75 a0 mA Ref
5.1.2 Driver IC
RM692HO0(refer to the datasheet).
5.2 TP IC Recommended Operating Conditions for whole set
Power Supply:TP_AVDD=3.3V, TP_VDDIO=TP_AVDD@ 25degC
Item(TP_AVDD) Min. Typ. Max. Unit
Power - - <264 @ mwW
Consumption( W/Driver) 180Hz
Active
Power - 10 @ 60Hz - mW
Consumption( W/Driver)
Idel
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Power - 200 - uWw
Consumption( W/Driver)
Sleep
5.3 1/0 Connection
CN1
Pin No. Symbol Description

1 GND The power ground

2 MIP1_D3N_L L-port MIPI DSI data3- for Master IC

3 MIPI_D3P_L L-port MIPI DSI data3+ for Master IC

4 GND The power ground

5 MIPI_D2N_L L-port MIPI DSI data2- for Master IC

6 MIPI_D2P L L-port MIPI DSI data2+ for Master IC

7 GND The power ground

8 MIPI_CLKN_L | L-port MIPI DSI Clock- for Master IC

9 MIPI_CLKP_L | L-port MIPI DSI Clock+ for Master IC

10 GND The power ground

11 MIPI_DIN L | L-port MIPI DSI datal- for Master IC

12 MIPI_D1P_L | L-port MIPI DSI datal- for Master IC

13 GND The power ground

14 MIPI_DON_L L-port MIPI DSI dataO- for Master IC

15 MIPI_DOP_L L-port MIPI DSI dataO- for Master IC

16 GND The power ground

17 TP_AVDD Analog Power Supply(TYP.3.3V)

18 TP_SCL TP Slave clock for SPI (Serial Peripheral
Interface)(1.8V)

19 TP_INT TP INT for AP(1.8V)

20 TP_CS TP Slave select for SPI (Serial Peripheral
Interface)(1.8V)

21 TP_MISO TP Master input, slave output for SPI (Serial
Peripheral Interface)(1.8V)

22 TP_MOSI TP Master output, slave input for SPI (Serial
Peripheral Interface)(1.8V)

23 TP_RST TP reset(1.8V)

24 SWIRE Enable ELVDD and ELVSS output of DC/DC
IC

25 AVDD_EN Enable ELVDD and ELVSS output of DC/DC
IC

26 VDDI Digital power for Driver IC

Hongguang Display HG112WQ002TO01 6/23
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27 VDDI Digital power for Driver IC
28 AVDD Charge pumping Power for Driver IC
29 AVDD Charge pumping Power for Driver IC
30 MTP_PWR_L | Power supply for OTP. Float it for normal
operation.
31 RST Reset pin for DDIC, active low
32 ESD_INTR MIPI_error detection pin
33 TE Feed Back From Driver IC for synchronism
34 VCI Analog power for Driver IC
35 DUMMY No connection
36 GND The power ground
37 MIPI_D3N_R | R-port MIPI DSI data3- for Slave IC
38 MIPI_D3P_R | R-port MIPI DSI data3- for Slave IC
39 GND The power ground
40 MIPI_D2N_R | R-port MIPI DSI data2- for Slave IC
41 MIPI_D2P_R | R-port MIPI DSI data2- for Slave IC
42 GND The power ground
43 MIPI_CLKN_R | R-port MIPI DSI Clock- for Slave IC
44 MIPI_CLKP_R | R-port MIPI DSI Clock- for Slave IC
45 GND The power ground
46 MIPI_DIN R | R-port MIPI DSI datal- for Slave IC
47 MIPI_D1P_R | R-port MIPI DSI datal- for Slave IC
48 GND The power ground
49 MIPI_DON_R | R-port MIPI DSI data0O- for Slave IC
50 MIPI_DOP_R | R-port MIPI DSI dataO- for Slave IC
51 GND The power ground
CN2
Pin No. Symbol Description
1 DUMMY No connect
2 ELVSS ELVSS for OLED
3 ELVSS ELVSS for OLED
4 ELVSS ELVSS for OLED
5 ELVSS ELVSS for OLED
6 DUMMY No connect
7 ELVDD ELVDD for OLED
8 ELVDD ELVDD for OLED
9 ELVDD ELVDD for OLED
10 ELVDD ELVDD for OLED
11 DUMMY No connect
Hongguang Display HG112WQ002T01
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Note1:1%¥% 1125 MIPI D-PHY v1.1 #f VESA DSC 1.1 JE4§

5.4 Graphic memory writing direction

5.5 Recommended Operating Sequence

5.5.1 Timing Specification of Power On/Off Sequence

Hongguang Display HG112WQ002T01 8/23
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4 Timing Specification of Power On/Off Sequence

Value .
Symbol Nin. Typ. Max. Unit | Remark
TON1 2 i i ms \I\!ADDI-to-VDDI Power Ready Timing (for 3-Power
ode)
TON2 0 i i ms \I\;DDI-to-DVDD Power Ready Timing (for 4-Power
ode)
TON3 2 ) ) ms DVDD-to-VCI Power Ready Timing (for 4-Power
Mode)
TON4 0 - - ms | VCI-to-MIPI LP11 timing
T2 1 - - ms | MIPI stabilization time
T3 1 - - ms Effective hardware reset period
T4 32 - - ms | Initial code input starts to RESX goes H, Note (1)
T5 0 - - ms | Initial code input finish to SLPOUT command input
T6 0 - 16 ms | SWIRE2 goes H after SLPOUT cmd, Note (2)
T6A 0 - 16 ms | AVDD starts after SWIRE2 goes H
T7 6 6 6 VS | Normal power-up sequence, Note (3)
T8 2 - 14 VS | Display-On Blanking region, Note (4)
T9 0 80 - ms | 16Mb Quad-SPI Flash reload time, Note (5)
T10 1 - 7 VS | SWIRE enable after receiving DISPON cmd, Note (6)
T11 1 - 14 VS | Display Off Blanking region
T12 1 - - VS | Power Off Blanking region
T13 2 - - ms Effective hardware reset period
T14 2 - - ms | Power off period (for 3-Power Mode)
T15 2 - - ms | Power off period (for 4-Power Mode)
T16 0 - - ms | Power off period (for 4-Power Mode)
T17 5 - - ms | Power down period, Note (7)

5.5.2 Power on sequence

Hongguang Display
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5.5.3 Power off sequence

5.5.4 SPI i#iR
GT6975P #HEfit SPI #2011, {US7HF cPOL=0. CPHA=0 1. 5 SPI_MOSICMANLEIRHI ),
SPI_MISO (MALEEHIH ), SPI_CLK (41, SPICS (Frik) 5X #4715 . GTe975P th%%
YE NS, BTG AR AR,
SPI HHEEPMY

cCMD(wW) ADDR_O ADDR_1 ADDR_Z2 ADDR_3 DATA_D = DATA_n

CMD(W): S#AEdr4, [N 0xFO

ADDR_O~ADDR_3: Fr5 ANMIZF/7a% 32 fithhk (RumBist: mgWeeEnr, 7R
DATA_O~DATA_n: 15 NIFE ¥

SPI iR AE X

1.0ne Byte &=

CMD(R): #fEdr4, [EE N OxF1

ADDR_O~ADDR_3: FFUEHUIZF /748 32 A ey btk Ry s ienr, e hEE)
DATA_O~DATA_n: fipistHU i) 44

UGBS BEE LU 70 B, B shi i 2 s bk, S SR I K%
2.Two-Byte FEz{

CMD(W): E#:AFEmr4, [N 0xFO
ADDR_O~ADDR_3: fFiEN I 2F 1728 32 gkl o= = En, METHER)
CMD(R): iZ#efEnr4, [EE N OxF1
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DATA_O~DATA_n: B4 ds
B UGBS PR DA T S AR, B 3hsIE A A bk, S SR I T Kk .

(iRl iR sAME | M | mKE XA it
1/tc(CK) SPI B AR - 20 25 MHz
DuCy(SPI1_CLK) SPI B 52 EE - 50 - %
tsu(CS) SPI_CS % 7 [A] 25 - - ns
th(CS) SPI_CS R FFH (7] 6.25 - - ns
tw(CS) SPI_CS [ i [A] 6.25 - - ns
tsu(MOSI) LA PN AT 10 - - ns
th(MOSI) Hd i N ORFR I 8] 1 - - ns
tv(MISO) Hd A A TR] TBD - TBD ns C=20pF
6 Electro-Optical Specification = (Frame Rate:120Hz)
Item Symbol Conditions Min. Typ. Max. Unit | Remark
Brightness Full White,Center 405 450 495 | cd/m?
HBM 540 600 660 | cd/m?
Minimum Brightness no flicker - 4 5 cd/m?
Brightness Uniformity Full White 80 - - % Note 2
Contrast Ratio CR Normal to surface 10 100 /i - - Note 3
X 0.275 | 0.295 | 0.315 -
White
CIE y 0.295 | 0.315 | 0.335 -
Chrom Normal to surface 0.662 | 0.682 | 0.702 ~
- Red 0.2948 | 0.314 | 0.334
aticity y -
8 8
Green X 0.190 | 0.230 | 0.270 -
Hongguang Display HG112WQ002T01 11/23
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y 0.692 | 0.732 | 0.772 -
0.118 | 0.138 | 0.158 -
Blue
y 0.023 | 0.043 | 0.063 -
vs. NTSC 98 108 - %
Color Gamut(CIE 1931)
vs. DCI-P3 99 100 %
CCT 7000 7800 | 8600
CCT Range - - 900
Viewing angle U/D/L/R CR>10 80 - - °
Color shift @ 45 degree - - 4.5 JNCD | Note 4
4% black or white
Cross-talk window, 127 gray - - 2 % Note 5
scale
Gamma 9 Gray~ 15Gray 1.9 2.2 2.5
(120Hz) 16 Gray~240 Gray 2.0 2.2 2.4
16~240
Normal 2 2.2 2.4
Gray
~HBM
9~15 Gray 1.9 2.2 2.5
64~240
2 2.2 2.4
Gamma 30~ Gray
(60Hz) 100nit 32~63
1.9 2.2 2.5
Gray
80~240
1.9 2.2 2.5
4~20nit Gray
Response time - - 2 ms Note 6
Normal
Flick - - -4 B N 7
icker 0=D=0° 0 d ote
T50 10000 - -
Lifetime
T95 500 - - h
Case 1: @240hr = B10
. 93%@25°C
Short-b Note 8
ori-purnn Case 2: @72hr = B10 ore
93%@50°C
TBD
: CIRiG
Image retention - - DVT2- sec Note 9
29z b
Hongguang Display HG112WQ002T01 12/23
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U
g
RIE)

Upper Pol
PP BHF£110um HC/3H

compensation film

Notel: Temp.25C, (Angle. distance)

Environmental conditions: Temp.25°C+3°C, 65+20%RH, Dark Room.

Distance of OLED display center to measuring machine is 50cm.

Note2: Brightness Uniformity definition
Measure 13 points of Display Brightness,

Brightness Uniformity=Lmin/Lmaxx100%

Note3: Contrast Ratio
Dark Room C.R=LW/LB
LW: full white brightness of display center PO;

LB : full black brightness of display center PO.

Note4: Color Shift

Out-spec panel(4.5~5.5JNCD) should be less than 5%

Hongguang Display HG112WQ002T01
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Note5: Cross-talk

4% black or white window , 127 gray background.

Lwl + Lw2 + Lw3 + Lw4-

LW_OFF = 4
_ Lpy +Lpy + Lz + Lpy
Lg orr = 2

T = |Lwion — Lw or¥|

x 100%(i = 5 to 8)
Lw oFF

For white windows AWi (i = 5 to 8), and

CT = |Li on — L orr|

X 100%(i = 5 to 8)
LB_OFF

For black windows ABi (i =5 to 8).
The maximum cross-talk value shall be noted in the measurement report.

Note6: Response Time
Response time=Pixel turn on and turn off time (White<=>Black).

It is measuring transition time from 10% to 90% of luminance.

Hongguang Display HG112WQ002T01 14/23
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“Bright” “Dark"” “Bright”
100 % = - - -
90 %

10 % =—
0%

Tf

Note 7: Flicker

Suggested Instruments: Konica Minolta CA-310 or Klein Instruments K-8

Odd row ;- LO Black
Even row : L1886 gray level
Flicker Test Pattern

The flicker level is defined by Fast Fourier Transformation (FTT) as follows:

Where

frrre(n) is the n-th FFT coefficient.

frrrc(0) is the O-th FFT coefficient which is DC component.
FS(Hz) is the flicker sensitivity as a function of frequency.

The peak flicker level shall be reported based on the calculation using above formula in which
FS(Hz) is determined by the flicker weighing factor shown below.

Hongguang Display HG112WQ002T01 15/23
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Flicker Weighing Factor

0D ¢ = \
-10 _
-20 \
-30 \

w , N\

0 20 40 60
Frequency (Hz)

Flicker Sensitivity (dB)

Note8 Short-burn in

To measure the burn-in e(])clﬁ ect, a test pattern with full white background (area B) and a black
circle (area A) is applied to the AMOLED display at 420 nits setting with ACL off. The area of the
black circle should not exceed the 20% of the whole displayed area and is big enough for
brightness measurement.

Not aged area

Q0 -

Checking point for luminance change

After the minimum time specied below (e.g. 200 hours), a full white image is applied on the
display, and the luminance in area A and B are measured at 25°Cand compared according to the
change rate dened as:

1-{A_200hrs/A_Ohr-B_200hr/B_Ohr}

5 display samples should to be measured (all of samples have better luminance than this value)

Note9 Image retention

Light on a 128 gray pattern, capture the luminance of A and B (LA / LB), Change to a Black &
White pattern, and light on this pattern for 30 minutes; Then change the pattern back to 128 gray,

Hongguang Display HG112WQ002T01 16/23
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at same time start to use CA310 (or similar optical device) measures the luminance of A and B(LA’ /
LB’), measure 60 times and each interval step is 1 sec;

Calculate the JND as below method:JND=|(Lg’-La’)/(Ls"+La")-(Le-La)/(Le+La)| / 0.004,Record the

time which satisfy the JND value less than 1;

7 CG & Touch Sensor Specification

7.1 CG Specification

No Item Conditions Remark
1 Cover Lens Material Corning Gorilla GG3; -
2 Thickness 0.55 [mm]
3 Cover Lens Surface AF coating )
Treatment
4 Surface Hardness >8H [H]
5 Lens DOL 40um [um]
6 Lens CS 650Mpa [MPa]
7 4 Point Bending >600Mpa [MPa]
8 shape - - Ref. drawing
9 transmittance >90% [%0]
10 Haze <1% [%0]
11 Reflection <17% [%0]
12 Cover Lens Drill Through yes )
Hole or Not
13 BM Ink (Black) Black C
Hongguang Display HG112WQ002TO01
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7.2 Touch Sensor Specification

No Item Conditions Remark
1 TP Structure On-cell
: SCRFEBHRA (X
2 Touch D-IC Goodix(GT6975P) F= MPP TJJ*U()(
3 Lanﬂnaﬂon?ehNeen OCA Full Lamination On cell
CG And Display
4 Gap Bejcween CcG/ OCA 0.2 mm
Display
5 Sensor Substrate Glass
6 Sen59r Sheet =33 ohm/square
Resistance
7 Number of touch 10 Finger
8 Sensing Method Capall/iltl:::; ;rS(Ii/IIfutuaI
9 ITO Pitch 4.14616 x 4.19812 mm
10 Accuracy center 1.0/Border 1.5 mm $ 6mm
11 Precision center 1.0/Border 1.5 mm b 6mm
12 Linearity center 1.0/Border 1.5 mm b 6mm
13 Jitter <0.5 mm $6mm
14 Response Time <30 ms
15 Finger Separation <12 mm
16 Sensitivity b4 mm
16 Report Rate 180Hz@10finger
17 Signal-to-Noise Raito >30:1
18 No Ghost input YES
19 Anti Water YES Note 10
20 Temperature ?hock VES Note 11
Self-adaption
21 Hover YES Note 12
22 Palm Rejection YES Note 13
23 Function Reset YES Note 14

The copyright belongs to EDO, Any unauthorized use is prohibited.

Hongguang Display
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24 Gesture Support YES

25 Active Pen Support MPP

Note 10: Anti Water
TP works well under below condition:

1. Water-drop(Size $1mm) on the top of TP.  2.Spray on the top of TP.

Note 11: Temperature Shock Self-adaption

-20C to 50/10min. Check TP performance at -10C/25C/50C. TP should work well.

Note 12: Hover

¢&7mm slug ,1mm distance to TP surface. No touch report.

Note 13: Palm Rejection

When 20cm palm on TP surface, no touch report and the reset area of TP still work well

Note 14: Function Reset

Execute Function Reset after power on and rouse the Pad.

8 Reliability

8.1 Environmental Test

No ltem Conditions Quantity Remark
High T t After testi
1 g femperature 70+2°C/ 240 hours 5 pcs eriesting
Operation - No clearly visible
Low Temperature . defects or
2 Operation -20+2°C/ 240 hours 5 pcs remarkable
_ deterioration of
3 High Temperature 80+2°C/ 240 hrs 5 pcs display quality.
Storage However, any
Low T t . larizer'
4 ow Temperature _4042°C/ 240 hours 5 pcs polarizer's
Storage

Hongguang Display HG112WQ002T01 19/23
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c High jl'e.mperature 60°C/90% RH 240 hrs 10 pes dfateriorations by the
Humidity Storage high temperature/
High T High humidity test
6 '8 lemperature | .o /909% RH 240 hrs | 10pcs | B umidity
Humidity Operation are permitted.
- No function-related
-40°C~85C, 0.5hr, o
7 Thermal Shock 10 pcs | abnormalities.
100 cycles.
8.2 Electrical Test
Item Main spec Note
Mipi Resistance 90+£10Q
Inrush Current <1.3A (<20us) Figure.1

AMOLED Signal and power pin to
elicit and GND lead to JIG GND

After testing

+2 kV, 150pF/330Q
- Hard defect

(Module level; with CG)

Non-operation (8 point, 5 times ) should not happen.

Air Discharge +4 kV, 150pF/330Q - If it would be

(7 point, 5 times ) (Module level; with cG) | recovered to

—— normal state after

Air Discharge +8 kV, 150pF/33pQ resetting, it would

(7 point, 5 times ) (Module level; with CG) | e iudeed as a

Operation juag
Contact Discharge +4 kV, 150pF/330Q good state.
(7 point, 5 times ) (Module level; with CG) | (Class C)

Hongguang Display HG112WQ002T01 20/23
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Initial Current

I
[ ! |
A I ! |
i | | ! |
| | 1 | I
| | ! |
1.3A I 5 ! I
| I I A I
: I : ! l;+,=1.3A !
| I i i |
¢ _____X I
T=20uS
Figure.1
Figure.2 figure.3
8.3 Mechanical Test
No ltem Conditions Note
1 Drop Test GB/T4857.18-19 Test Description For Packages Package
(1 corner, 3 edges, 6 surfaces)
. . Frequency range: 10~55Hz, Stroke:1.5mm,
Sinusoidal i )
2 . ) Sweep:10Hz~55Hz~10Hz 2hours for each direction of | Package
Vibration Test .
X.Y.Z.(6 hours for total, Package condition)
Hongguang Display HG112WQ002TO01
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Weight:130g,Height:10cm,9 point,3pcs.The following
3 | Ball Drop Test | figure shows test points and test mode(use EDO RA | Note 15
lab equipment )
4 4PB €=>1200u
Cell Ga 30kgf (2 seconds hold), 5mm/min, Keep pressure 2s
5 P on centre of AA with 5mm/min loading rate. Check in
strength .
white pattern, no abnormal.
FOG Peel
6 ee 50mm/min,=7N/cm
Strength
IC 3 Point
7 omn B10 = 350Mpa
Bending
Note 15

Hongguang Display

Cover lens

| OCA |
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9 Outline Dimension Drawing

10 Packing Specification
TBD

11 The Control of Hazardous substances

The control of hazardous substances meet RoHS and REACH requirements.
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