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1. Record of Revision

Rev Issued Date Description Editor

1.0 2016/12/10 First Release.

2.0 2017/3/17 Update Optical Characteristics.




2. General Specifications

Feature Spec

Size 5inch

Resolution 720(horizontal)*1280(Vertical)

Interface MIPI 4 line

Connect type Connector

Display Colors 16.7M
Characteristics T(_echnqlogy type a-Si

Pixel pitch (mm) -

Pixel Configuration R.G.B.-Stripe

Display Mode Normally black

LCD Driver IC TBD

Touch IC S3402

Viewing Direction ALL

Mechanical

LCM (W x H x D) (mm)

65.92*118.64*1.00

Active Area(mm)

61.92 x110.88

Weight (g)

TBD

Note 1: Requirements on Environmental Protection: RoHs

Note 2: LCM weight tolerance: +/- 5%




3. Input/Output Terminals

No. Symbol Description
1 GND Ground
2 NC No connected
3 TP_RESX Touch panel reset.
4 TP_SCL Touch panel 12C clock.
5 TP_SDA Touch panel I12C data.
6 TP_INT Touch panel interrupt output.
7 TP_VDDI Touch panel digital supply.
8 TP_VCC Touch panel analog supply.
9 NC No connected.
10 VCI Driver IC analog supply.
11 GND Ground
12 D3N MIPI DSI data3-
13 D3P MIPI DSI data3+
14 GND Ground
15 DON MIPI DSI dataO-
16 DOP MIPI DSI dataO+
17 GND Ground
18 CKN MIPI DSI clock-
19 CKP MIPI DSI clock+
20 GND Ground
21 DIN MIPI DSI datal-
22 D1P MIPI DSI datal+
23 GND Ground
24 D2N MIPI DSI data2-
25 D2P MIPI DSI data2+
26 GND Ground
27 VDDI Driver IC digital suppy.
28 RESX This signal will reset the device and must be applied to properly initialize the chip.
Signal is active low.
29 TE Sync signal from driver IC
30 OTP_PWR Driver IC R/W use only,system side must floating
31-33 | NC No connected.
34-38 | VBAT Panel power supply
39 GND Ground




4. Absolute Maximum Rating

Item Symbol Min. Max. Unit
Power IC Power supply VBAT AN N et b v
Digital Power supply vpDI o2\ [\7420 v
Analog Power supply TR N N +4.0 v
Touch analog power supply-’ R SRVOE N \-8.3 +4.0 v
Touch digital power suppry | T'P--V'DDI 7)Y -0.3 +2.0 v

Note : If the module exceeds the absolute maximum ratings, it may be damaged
permanenﬂy  °

5. Electrical Characteristics
5.1 Operation Conditions

Iltem Symbol Min. Typ. Max. Unit | Remark
Panel Power supply VBAT 29 3.7 4.5 V
Digital Power supply VDDI 1.65 1.8 1.95 vV
Analog Power supply VCI 2.7 3.1 3.6 vV
Input Signal H Level Vin 0.8*VDDI | - VDDI v _—
Voltage L Level Vie 0 - | o2tvDDI | V
Output Signal H Level Vou 0.7°vDDI | - VDDI Y 1E
¥elece Llevel | Vo 0 - | oavoo| V| \g!
li:zrya”alog PEWaAE TPVCC | 27 | a1l 38 | Y |
::mdlgﬁa' power TP.VDDI| 165 | 18" 1'.'95 - V

Note 1: The operation is guaranteed under the recommended eperatmg eendmens only.
The operation is not guaranteed rf a qurek veltage change occurs during the
operation. To preventthe noise, a bypaaa capac:tter must be inserted into the line
closed to the power. pm



5.2 Display Current Consumption

Mode Symbol Condition Min. Typ. | Max. | Unit | Remark
lgat 300 360 mA Note1
Normal lve 60 80 mA | Note2
lovooiovs | VCI=3.1V ; ik Note3
<
(DSTB=1) lvci <1 mA | Note3
lvoo <1 pA | Note3
Note 1: VBAT input 2.9V, lgar maximum current enhance to 460mA.
Note 2: Based on white pattern. MIPI-DSI frame rate 60Hz video mode.
Note 3: Display off. RESX = high
5.3 Touch Panel Current Consumption
Mode Symbol Condition min | Typ. Max Unit
| 13 14.3 mA
Active (1 finger) E Voo
JTP_VCC 12.5 1375 mA
Active (10 f } lre_vooi TP_VDDI=1.8V 18.5 | 20.35 mA
ctive inger .
baties | R NBOSHY 125 | 1375 | mA
| T—— Report Rate: 100Hz 04 0.44 =
Normal Operation Doze Interval: 30 ms
JTP_VCC {EBHX x 1 51—:‘} 0.35 0.39 mA
Sensor Sleep lre_voi 133 | 1486 A
(Deep sleep) Ite_vee 8 8.8 A




6. AC Characteristics

6.1 Display AC Characteristics

HS Data Transmission Burst
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Timing Parameters

Symbol Description Min Typ Max Unit
Toukpost | Time that the transmitter continues to | 60ns + ns
send HS clock after the last 52*Ul
associated Data Lane has
transitioned to LP Mode. Interval is
defined as the period from the end of
Tus-trai to the beginning of Teik-
THAIL -
Teiktrae | Time that the transmitter drives the 60 ns
HS-0 state after the last payload
clock bit of a HS transmission burst.
THs-EXIT Time that the transmitter drives LP- 300 ns
11 following a HS burst. ~
Tcwkterm. | Time for the Clock Lane receiver to | Time for Dn AN ns
EN enable the HS line termination, to reach WA
starting from the time point when Dn VTEHMEN \
crosses Vi max - A~ '
Tk Time that the transmitter drives the [ 38" )\ 95 ns
PREPARE Clock Lane LP-00 Line.state \\ (x| [\ W
immediately before: lhe HS D Lme
state starlmg the HS AN
transmlssmn
TeLk-PrRE Time That the HS clock shall be 8 Ul
| driven, by the transml‘tter prior to any
i as_s__ocla_ted Data Lane beginning the
tfé‘t‘hsiiiohfrom LP to HS mode.
s Tetkprepane + lime that the 300 ns
PREPARE transmitter drives the HS-0 state
+ Tcwk. | prior to starting the Clock.
ZERO
To-termen | Time for the Data Lane receiver to Time for Dn 35 ns
enable the HS line termination, to +4*Ul
starting from the time point when Dn | reach
crosses Vi uax V1ERMEN
Ths Time that the transmitter drives the 40ns + 4*Ul 85 ns + | ns
PREPARE Data Lane LP-00 Line state 6" Ul

immediately before the HS-0 Line
state starting the HS transmission




Tus
PREPARE

+ Tuszero

Tus-prepare + time that the
transmitter drives the HS-0 state
prior to transmitting the Sync
sequence.

145ns
10*UI

+

ns

THS—TFLC'\IL

Time that the transmitter drives the
flipped differential state after last
payload data bit of a HS transmission
burst

B0ns + 4*UlI

ns

Tiexm

Transmitted length of any Low-Power
state period of MCU to display
module

S0

150

ns

TTA-SURE[M)

Time that the display module waits
after the LP-10 state before
transmitting the Bridge state (LP-00)
during a Link Turnaround.

TLF'XI.’ M)

2T ey

M)

ns

Tiex)

Transmitted length of any Low-Power

state period of display module to
MCU

50

Tra-ceT(D)

Time that the display module drives
the Bridge state (LP-00) after
accepting control durmg a Lmk
Turnaround. NS

_E’E.TL_F*?{(&__}}; .

ns

TTA-GD (o)

Time, that the di&play mtadule drives
the Bndge state (LP GU} before
reteasmgaontrol ::iurmg a Link

\( Turnaround

4*T pxD)

ns

Trasur I:E-fD:}

Trme that the MPU waits after the

LP-10 state before transmitting the
Bridge state (LP-00) during a Link

Turnaround.

Tiexip)

2" Tiex

0)

ns




6.2 Display RESET Timing Characteristics
Reset input timing

Shorter fan 15us

RESX U M
| tREST

; : i Initial Condition
Internal Status Normal Operation >< Resetting >§_ (Default for W reset)

Timing Parameters

Symbol Parameter H;Iii:::d MIN | TYP | MAX Note Unit
-~ 1) Res\.iitdl’?hw pulse | ooy 15 ) ) us
Whenreset |
- - 5 appl[ed durmg [\ ms
¢ *2) Reset complete Sleep in miode. .\
HEAT time Whenteset. [\
- | 120 | applied, dunng r‘ri'e
L\ (("Sleep out mode| |

Note 1. Spike due to an electrostatic discharge on HESX hne dees nol cause ifregular

system reset according to the table below.

RESX Pulse ' Actlon

Shorter than 5us e (e W Jnvalid Reset
Longer than 15us. | AN\ \Valid Reset
Between Eue and 15;13 RS He's"et Initialization Precedure

Note 2. During the reseﬂmg pened the dlsplay will be blanked (The display is entenng
blanking sequence, which maximum time is 120 ms, when Reset Starts in Sleep

Out —-mode. The display remains the blank state in Sleep In -mode) and then

re?urn to Default condition for H/W reset.

Nei'e 3 During Reset Complete Time, data in OTP will be latched to internal register

\ dunng this period. This Ieadlng is done every time when there is HW reset
cemplele time (tREST) within 5ms after a rising edge of RESX.

Note'4. Spike Rejection also applies during a valid reset pulse as shown below:

| e I
| | Besel 5 aveppied
——

o2 g han e weidsh positive spike will be nefectad

Note 5. It is necessary to wait Smsec after releasing RESX before sending commands.

Also Sleep Out command cannot be sent for 120msec.




12C timing

4 v adidire

6.3 Touch Panel Timing Characteristics

- RN
== AT

b 1| Rizister gddre

TP_SDA

- Thd:sia Thigh Thow b 1
TP_SCL ‘r M M H

a6 | as | ma | a3l an] A

Al W A

D]’ID6|C|5|D\1.]D3|D2|D'|:‘Jl’f-

Timing Parameters

[+ Thd.dat
w;dat

piglinlinininininininisln

Standard- Mode
Symbol Parameter Host F s Mode Hos Unit
Min. Max. Min. Max.
fSCL | SCL clock frequency - 100 - 400 kHz
Testr | Stretch time 25 25 us
Hold time (repeated)
START o\
Thdista | condition. After this 4.0 0.6 L ps
period, the first clock W
pulse is generated. .
LOW period of the SCL WA J
Tlow ok P 4.7 -1,3__ us
; HIGH period of the
THIgE [aoi o 4.0 06 us
Set-up time for a e [
Tsu;sta | repeated e “HAL 0.6 ps
START condition A\
Thd;dat | Data held time WO 3.45 0 0.9 us
Thd;dato | Data out hald iime W 0 ? 0 us
Tsu;dat | Dataset-updime '\ 250 - 100 - ns
(Rise'time of both- SDA 20 + 0.1
A" = Nand SCRNIgpals 1000 Cb 200 e
e\ [\Fall time of-both SDA 20 + 0.1
T \\| and SCL signals a0l Cb =0 i
Tsusto | Setup time for STOP 4.0 0.6 us
" | condition
Bus free time between
Thbuf a STOP and START 47 1.3 us
condition
cb Capacitive_ load for 400 400 oF
each bus line
Noise margin at the
VL LOW level for :_aach 0.1 0.1 Vv
connected device TP _VDDI TP _VDDI
(including hysteresis)
Noise margin at the
VnH HIGH level for _ezach 0.2 0.2 Vv
connected device TP_VDDI TP_VDDI
(including hysteresis)




Touch Panel RESET Timing Characteristics

Reset input timing

TP_RESX
TP INT — \
Timing Parameters
Symbol Min. Max. Unit
T et (TP_RESX) 100 - ns
Toi_stant - 2 ms
Tol_active - Al oms
Treboot - N 18 &l ms |




6.4 Operating Sequence

State Diagram

3 ...-----ﬁmcr Tdle Mode (0x39, fl\vﬁ’p o
Sleep Out (] 1, Ox0) .

s

//' Display On (0x29, (w00} 29
\
Y 19
__RESX Pull Low_ /" Sleep Out (0x1 1. 0x00) .
"-'-_ D|3!'_|| iy O (0 "9 I:I\fl(}} j_ ~ Enter Idle Mode

/ \ o /1 (D38, OO0y -
| DSTB | : S]eep | QLUD /dit}
K‘i\/ / /[-\m Idle Mﬁ]db\

. = Dlhpia\ f]ff(ﬂﬂg.flxﬂﬂ'l
Deep StandbyMode On \u\ Sleep in (DX T, T00)

(4Fh, oxo1) L //
N Display Off (0x28, 0x00) 7
Y Sleep ino(0nc ] 0, Ox00y > £
it e Mode (0438, Ox00)
Display Power on / off Sequence I _
Power On' Sequence
VDD] AN /
VBAT\ ////////////
Reset ; - Initial  sleep display
; : setting out on

IC setting IIII IIII IIIII_

§§>30ms >Dms >130ms
>5ms | >5ms | >5ms |

k3




Power Off Sequence:

\VClI \
VDD \
VBAT JALAARARRRRRANY
Reset disop%ay Sl?r?p f

IC setting i i

>120ms

Touch Panel Power on Sequence

TP_VDDI /
TP_VCC _L _
TP_SDA
TP_SCL
TP_INT
Symbol Min. Max. Unit
Tpowerupt 60 ms
Tol start (bootloader start) 46 ms
Toi actve (bootloader active) 11 ms

w7



Display Initial Setting

ltem Parg:‘,;'f‘er address | PO | P1 | P2 | P3| P4 | P5 | Pe | P7 | P8 | P9 P10
1 5 Fo 55 | AA | 52 | 08 | 00

2 3 BO 00 | 10 | 10

3 1 BA 60

4 7 BB 00 |00 | 00 | 00 | 00 | 0O | 0O

5 8 Co co|o4 00|20 |02|E4|E1]|Co
6 8 C1 Co| 04 |00 | 20|04 |E4|E1|CO
7 5 FO 55 | AA | 52 | 08 | 02

8 5 EA 7F | 20 | 00 | 00 | 0O

9 1 CA 04

10 1 E1 00

11 1 E2 0A

12 1 E3 40

13 4 E7 00 | 00 | 00 | 0O

14 8 ED 48 | 00 | EO | 13 | 08 | 00"} 91.|(08
15 6 FD 00 | 08 | 1C | 00 | 00\ | OY "
16 11 C3 11 | 24 | 04 | 0A | 02} 04\ 00 [1C{ )10 | FO | 00
17 5 FO 55 | AA | 52 | 08/ 08"\

18 1 E0 00

19 6 Fi |00 |00 10008\ [\00\|{ 15

20 1 F6—. | 08 '

21 5 FO 55 | AA\|.52 108 | 05

22 5 C3 Q0. [\10 |50 | 50 | 50

23 2 G4 0014

24 1 C3 04

25 5 FO 55 | AA | 52 | 08 | 01

26 3 BO 06 | 06 | 06

27 3 B1 14 | 14 | 14

28 3 B2 00 | 00 | 0O

29 3 B4 66 | 66 | 66

30 3 B5 44 | 44 | 44

31 3 B6 54 | 54 | 54

32 3 B7 24 | 24 | 24

33 3 B9 04 | 04 | 04

34 3 BA 14 | 14 | 14

35 3 BE 22 | 38 | 78

36 1 35 00




Display Timing

& HSync
5 Back Porch Adtive Area Front Porch
g . i iy
3] i
o D
s s TS — J : ; n peemae
5
<
LIE]
2
<
K Active Area
5 g b
S :
o
L
|-
. Name Qt’y Unit
"{;T_:._ ‘ P Frame Rate 60 Hz
' Line Time 12.75 us
H fotal o2 dot
H sync o dot
H back porch 11 dot
H active area {20 dot
H front parch 16 dot
V fotal 1312 line
V sync 2 line
V back porch 11 line
V aclive area 1280 line
V front porch 16 line




6.5 Touch Specifications

No. Item Spec. Remark
1 Touch IC S3402 Synaptics
2 Multi-Finger 10
3 Report Rate = 100Hz
A 4 =20
4 |Performance .ccura.c:y = Note 1
Linearity = 2.0mm
i Wakeup Double tape | 0.6se >At >(1/report rate) | At=Ttapel-Ttape2
Gesture i AS > 20mm & AS :swipe distance
P 50mm/sec>V>20mm/sec V :swipe velocity
Note 1: Draw straight lines on the X axis, Y axis and diagonal axis with 6mm. diameter

copper slug at 50mm/sec drawing speed. And, drawing area is deﬂned as below
figure shown, which according to AA area and slig size. '
Accuracy= Max{|(y-m0x-b)/(m0"2+1)"0.5|}
Linearity= Max{|(y-m0'x-b’)/(m0'*2+1)"0.5[} o R Ao\

where (x,y)s are the TP IC reported cébrdih’a_teé‘,_]

&6 7 8 9 1 | Ymﬁ)(+b 3 Redl Line

| 10?58 5942 \
Equaho //6 { A\ W ] ANy )
2 =R RN % o o © © ° Real
3 = =l NN WS Line

’ Unit: mm Reported points to fit a line. L
2




E. Touch Panel lIC address

Reading Manufacturer ID :
0x20

lIC address (7 bits) =

Although a host would not normally need to read the Manufacturer |D register provided by
the RMI4 interface, reading this register is a good first step in verifying that the host and
Touch Controller are communicating. The Manufacturer ID register belongs to the group of

Function $01 query registers. The addresses of these registers vary between different

Synaptics RMI4-over-12C Touch Controllers.

The Manufacturer ID register always returns data $01. Figure A gives an example of the
resulting bus transaction, in the format typically used to describe 12C transactions. The
symbaol meanings are listed in Table A. The shaded areas indicate bus activity by the Touch
Controller. In this example, assume the slave address of the device is $20; W|th the
Manufacturer ID register at $E1. N\

8 B\ N\

7 bits 1 bit 8 bits 7bits 1 bit VRN
S Slave Wr | A | Register | A | Sr Slave Rd | A Data P
Address 0 Address Address 1 $01
$20 $E1 $20
Figure A, ReadManufactarer 1D command
Tabel A e~ AR\,
Symbol 'Mﬂanmg N S
S5 128 hus SIarI m[zdl’[mn Th|s is a falling edge on SDA while SCL is high.
< _8r =0 s Repeaf_a[}.,_ﬁtanpcndttlon. Same as S. Note that hosts that cannot generate Repeated
TR Staft;s may use a Stop condition (P) followed by a another Start (S) instead.
P " IEC Stop condition. This is a rising edge on SDA while SCL is high.
A | 12C acknowledge (ACK). The data receiver pulls SDA low during a high pulse on SCL

driven by the transmitter.

N 12C not acknowledge (NACK). The data receiver lets SDA remain high during a high pulse

on SCL driven by the transmitter.

Wr

‘Write' bit. This has a value of 0.

Rd ‘Read’ bit. This has a value of 1.

Using register :
A. Page Select

Addr Name Bit7 |Bité |Bit5 | Bit4 | Bit3 | Bit2 | Bit1 | Bit0 | Access
0x00FF | Page Select Page W
Description Set Page 0=0x00




B. Communicating :
Address=0x0006 is used to read coordinate. It must continue to read 10 fingers data every

time
Page 0x00 Registers
Addr Name Bit7 | Bité | Bit5 | Bit4 | Bit3 | Bit2 | Bit1 | Bit0 | Access
Flz 2D DATAQ01{00)/00
Object Type and Object Type and Status RwW
Status 0
F12_2D DATAO1 (00)/01
X LSBE RW
Object Data 0
Fl2_ 2D DATAQ1 (00)/02
X MSE RW
Object Data 0
F12_ 2D DATAQ01{00)/03
) ¥ LSE RW
0Ux0006 | Object Data 0 T\
F12_2D_DATAO1 (00) /04 AN
- el Y MSB (AN YRR
Object Data 0 G \ WM N
F12_2D_DATAO1 (00) /05
3 _ AN [ I RW.
Object Data 0 \ =
F12_2D DATAO1 (00)/06
y E pL LA RW
Object Data 0 : AR\
F12_2D DATAQ01(00)/07 [ _ BN
L _ ~ ' Wy RW
Object Data 0 . \ 4
\ -_,Oblechype and Slatus (F12_2D_Data1(N)/0)
—__| 210x00.= No object
Vi =
N . 'f_.-_ﬁxm Finger
B /| o 0x02 = Stylus
( o 0x03 = Palm
o 0x04 = Unclassified
o 0x05 = Reserved
o 0x06 = Gloved Finger
e X and Y position data (MSBE)
Description

These registers report the most-significant bits of

the absolute X and Y position data.
X and Y position data (LSB)
This register contains the least-significant bits for

both the X and Y absolute position information.

z

This field reports the amount of finger contact or

finger signal strength, which often serves as a

rough estimate of finger pressure. When Z = 0, the




position cannot be measured and the X and Y
Position registers are left unchanged. By default Z
is taken as 0 whenever the device's built-in
algorithms determine that no finger is present.

Wx, Wy

These fields report the estimated finger width as an
unsigned integer, where 0 represents an extremely
narrow finger and 15 represents an extremely wide
contact such as a palm laid flat on the sensor. The
ratio of Wx and Wy provides an estimate of the
finger contact aspect ratio.




. Optical Characteristics

ltems Symbol [Condition| Min. | Typ. | Max. | Unit Remark Note
Response time Tr+Tf - - 1 ms FIG.1 Note4
Contrast Ratio CR - 10000 - - - FIG.2 Notel
Surface LV 0=0° | 250 | 300 | - |cdm2| FIG.2 Note2
luminance
Luminance Yu 0=0° | 70 | - i % FIG.2 Note3
uniformity
NTSC - 0 =0° 80 | 100 - % FIG.2 Note5
O 80 - - deg FIG.3
. OB Center 80 - - deg FIG.3
Viewing angle 6, CR>10 30 - - deg FIG 3 Note6
Br 80 - - deg FIG.3
Red Rx 0.645|0.675|0.705 -
Ry 6 =0° 0.295[0.325|0.355 -
Green Gx a 0.186|0.236|0.286 -
Chromaticit Gy @=0° |0.661/0.711|0.761 - FIG.2 Note5
y aue | Bx_ | o [0.090[0.180[0170] - | CIE1931
By B 0.025(0.065|0.105| -
. Wy 0.28 | 0.30 | 0.32 -
white =, 029 | 031|033 | -




Notel. Definition of contrast ratio
Contrast ratio(Cr) is defined mathematically by the following formula. For more information see FIG.2.

Luminance measured when LCD on the “White” state

Contrast ratio= _
Luminance measured when LCD on the “Black” state

For contrast ratio, Surface Luminance, Luminance uniformity and CIE,the testing data is base on TOPCON’ s BM-5
or BM-7 photo detector or compatible.

Note2. Definition of surface luminance.

Surface luminance is the luminance with all pixels displaying white. For more information see FIG.2.

Lv = Average Surface Luminance with all white pixels(P1,P2,P3, ...... ,Pn)

Note3. Definition of luminance uniformity

The luminance uniformity in surface luminance is determined by measuring luminance at each test position 1
through n, and then dividing the maximum luminance of n points luminance by minimum luminance of n points
luminance.For more information see FIG.2.

YU Minimum surface luminance with all white pixels (P1,P2,P3......., Pn)
~ Maximum surface luminance with all white pixels (P1,P2,P3,......,Pn)

Note4. Definition of response time

The response time is defined as the LCD optical switching time interval between “White” state and
“Black’state.Rise time (Tr) is the time between photo detector output intensity changed from 90% to 10%. And

fall time (Tf) is the time between photo detector output intensity changed from 10% to 90%.

For additional information see FIG1.

Noteb. Definition of color chromaticity (CIE1931)

CIE (x,y) chromaticity,The x,y value is determined by screen active area center position P5.For more information
see FIG.2.

Note6. Definition of viewing angle

Viewing angle is the angle at which the contrast ratio is greater than 10. Angles are determined for the horizontal or
x axis and the vertical or y axis with respect to the z axis which is normal to the LCD surface. For more information
see FIG.3.

For viewing angle and response time testing, the testing data is base on Autronic-Melchers’ s ConoScope or DMS
series Instruments or compatible.




FIG.1.The definition of response Time
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FIG.2. Measuring method for contrast ratio, surface luminance,

luminance uniformity, CIE (x,y) chromaticity
Size : S<5”(see Figure a)A:5mm B : 5 mm
H,V : Active area

Light spot size @=5mm(BM-5) or @=7.7mm (BM-7)50cm distance or
compatible distance from the LCD surface to detector lens.

test spot position : see Figure a.
measurement instrument : TOPCON'’s luminance meter BM-5 or
BM-7 or compatible (see Figure c).

Size : 5"<(S<12.3"(see Figure b) H,V : Active area

Light spot size ©@=5mm(BM-5) or ©=7.7mm (BM-7)50cm distance or
compatible distance from the LCD surface to detector lens.
test spot position : see Figure b.

measurement instrument : TOPCON'’s luminance meter BM-5 or
BM-7 or compatible (see Figure c).
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FIG.3.The definition of viewing angle
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8. Environmental / Reliability Tests

No Test Item Condition Remarks
. Note 1
1 g'g:r;t?;?]perat“re Ts= +70°C, 96hrs IEC60068-2-2,
P GB2423. 2-89
Low Temperature P Note 2 IEC60068-2-1
2 Operation Ta=-40C, 96hrs GB2423.1-89
High Temperature _ . IEC60068-2-2
3 | storage Ta=+70C, 120hrs GB2423. 2-89
Low Temperature P IEC60068-2-1
4 | storage Ta=-40C, 120hrs GB/T2423.1-89
High Temperature & . IEC60068-2-3
=+ Y
® | Humidity Storage Ta=+60°C, 90% RH max,120 hours | 5 15193 3-2006
Start with cold
Thermal Shock -20°C 30 min ~ +60°C 30 min temperature, end with
6 (Non-operation) Change time: 5min, 30 Cycle high temperature
P ge fime: Smin, S Ly IEC60068-2-14,
GB2423.22-87
C=150pF, R=330 Q, 5 points/panel
7 Electro Static Discharge | Air:+8KV, 5 times; Contact: 4KV, 5 IEC61000-4-2
(Operation) times; (Environment: 15°C ~ GB/T17626.2-1998
35C, 30% ~ 60%, 86Kpa ~ 106Kpa)
Frequency range: 10~55Hz, Stroke:
8 Vibration 1.mm Sweep: 10Hz~55Hz~10Hz IEC60068-2-6
(Non-operation) 2 hours for each direction of X .Y. Z. GB/T2423.5-1995
(package condition)
. 60G 6ms, + X, Y ,+ Z IEC60068-2-27
9 | Shock (Non-operation) 3 times for each direction GB/T2423.5-1995
Height: 80 cm, 1 corner, 3 edges, IEC60068-2-32
10| Package Drop Test 6 surfaces GB/T2423.8-1995

Note: 1. Ts is the temperature of panel’s surface.
2. Ta is the ambient temperature of sample.
3. The size of sample is 5pcs.




9. Mechanical Drawing

65.92 (Outline)

1.000.1(Module thickness)

0.30 65.32 (Polarizer)
2.00 61.92 (AA) _ (0.16) (Polarizer)
__|I. (0.40) (Cover Glass)
5 o (32.96) | (0.21) (TFT Glass) 64.92(Foam Tape Outline)
3 9 I ©.23)(Foam Tape) _\.w&m_
NN N NN
9 NN N NN
& AA Center
<
)
L | N N N N N PIN | SYMBLE
] © 1 |GND
2 g z 2 [NC
4 3 = £ NN N NN 3 |TP_RESX
3 8 £ g S g 4 [ TP_sSCL
g 8 5 5.01T s F NN N NN 5 | TP_SDA
o 3 ¢ 8 720xXRGBX1280 ] 6 | TP_INT
] g g g El g NN 7 [TP_VDDI
o Rl o« = el 7 8 | 1p_vce
= < S = 9 NC
Lal - <
- N NN N NN 10 VCI
o 11] GND
NN 12 D3N
14 GND
a2w30d > N Ww cooo_uz
17 GND
18| CKN
19 CKP
= 20[_GND
ﬁj ........ 1T DiN
d o 22] DiP
B
A “ 23 GND
M 13.65 38.36 24 D2N
(1.52) 25 D2P
(FPC Thickness 26 GND
. with Components) 27 VDDI
PIN 39 PIN1 Ww wmme
30|0TP_PWR
31 NC
32| NC
33| NC
PIN 38 34| VBAT
- 35] VBAT
36| VBAT
PIN 2 37| VBAT
DETAIL A 38| VBAT
39| GND
NOTES: MIPI Interface
1. DISPLAY TYPE: 5.0 INCH HD AM-OLed INTERFACE
2. OPERATING TEMP: -40°C~+70°C FPC Connector BARTNO.
3. STORAGE TEMP: -40°c~+70°C (FF20-89AR11A-3H) BIOSOWXGPT
4. RESOLUTION: 720xRGBx1280 VIEWING REV. SHEET OF
5. Touch IC: S3402(Synaptics) DIRECTION | 8 Oclock 10 1
6.Brighness: 300cd/m TOLERANCE UNLESS
7. "()"reference dimension. "*critical dimension - Gray SPECIFIED 202
8. RoHs Compliant 1.0 2016.12.10 st issue 12 O'clock PROJECTION UNIT SCALE
P REV. DATE MODIFICATION DIRECTION 3rd ANGLE @m mm 11




10. Packing

4L F546mm X 406mm X 278mm
feiy 1 1150mmx 840mmx 132mm

1set for 20 tray (8pcs) +1 tray(“) =160pcs module

Triay

S'[}aﬂﬁl’—\,_ ;
i

Panel—..
Yy

Spacer . '

(liray 8 OLED, 2 spacer)

RN
‘(ﬁ?‘-‘\ ...... h
s , r*:‘
i";I J:J P
!

Packing Method

PP Board— H

anti-static bag—.

5 layer x4 boxes
=20 boxes



11. TFT-LCD Module Inspection Criteria

11.1 Scope

The incoming inspection standards shall be applied to TFT - LCD Modules
(hereinafter Called "Modules") that supplied by factory.

11.2 Incoming Inspection

The customer shall inspect the modules within twenty calendar days of the delivery

date (the “inspection period) at its own cost. The result of the inspection (acceptance or
rejection) shall be recorded in writing, and a copy of this writing will be promptly sent to

The seller, If the results of the inspecting from buyer does not send to the seller within twenty
Calendar days of the delivery date. The modules shall be regards as acceptance.

Should the customer fail to notify the seller within the inspection period, the buyers

Right to reject the modules shall be lapsed and the modules shall be deemed to have

Been accepted by the buyer

11.3 Inspection Sampling

3.1. Lot size: Quantity per shipment lot per model

3.2. Sampling type: Normal inspection, Single sampling
3.3. Inspection level: II

3.4. Sampling table: MIL-STD-105E

3.5. Acceptable quality level (AQL )

Major defect: AQL=0.65 Minor defect: AQL=1.00

11.4 Inspection Conditions

4.1 Ambient conditions:

a. Temperature: Room temperature 25+5C

b. Humidity: (60+10) %RH

c. lllumination: Single fluorescent lamp non-directive (300 to 700 Lux)

4.2 Viewing distance

The distance between the LCD and the inspector’s eyes shall be at least 35+5 cm.
4.3 Viewing Angle

U/D: 45 ° /45° | L/IR: 45° /45°



44— Eveposition

25cmp—40cm

11.5 Inspection Criteria

Defects are classified as major defects and minor defects according to the degree of
Defectiveness defined herein.
11.5.1 Major defect

Items to be .
ItemNo | . Inspection Standard
inspected
1) No display
All functional 2) Display abnormally
511 defects 3) Short circuit
4) line defect
'5.1.2 Missing Missing function component
513 Crack Glass Crack
11.5.2 Minor defect
Item No | Items to be inspected | Inspection standard
For dark/white spot is defined
= (x+y) /2
X
Spot Defect | — |l i
Including Black . y
521 spot White spot I
Pinhole Foreign
particle Size o(mm) Acceptable Quantity
Polarizer dirt ¢<0.2 Ignore
02 < $=<05 3
05<¢ Not allowed




Define:
Y -
i 1'\-’ 1 1
i idtl
Length
592 Ll.ne Defect _ Width(mm)
Including Black line Length(mm) Acceptable Quantity
White line Scratch
W=0.05 Ignore
0.05 <W<0.1 3
L=<25
0.1<W, orbL>25 Not allowed
Sizeg(mm) Acceptable Quantity
$=<0.2 Ignore
523 Polarizer 02 < $=<03 2
o Dent/Bubble 03 < <05 1
05<¢ Not allowed
Total QTY 3
Bright and Black dot define:
o3 ]
and
Electrical Dot _:H:
524 | |
Defect
Two Adjacent Dot
Inspection pattern: Full white. Full black. Red. green and blue screens
Acceptable Quantity
Item
| O Note
Black dot defect 2 ¢ <0.15
Bright dot defect 1 (5mm=Distance)
Total Dot




5.2.5

Glass defect

1.Corner Fragment:

Size(mm)

Acceptable Quantity

X<3mm
Y<1mm
Z<T

Ignore
T: Glass thickness
X: Length
Y: Width
Z: thickness

2. Side Fragment:

Size(mm) Acceptable Quantity
X=<5.0mm T: Glass thickness
Y <1lmm X: Length
Z<T Y: Width
Z: thickness
H4 H2
B S
A V4
Oy
1'-"1- I '1;I'."2
L 2
[« g
H

| area & O area




Note: 1). Dot defect is defined as the defective area of the dot area is larger than
50% of the dot area.
2). The distance between two bright dot defects (red, green, blue, and white)
should be larger than 15mm.

3). The distance between black dot defects or black and bright dot defects should be more than 5mm apart.
4). Polarizer bubble is defined as the bubble appears on active display area. The

defect of polarizer bubble shall be ignored if the polarizer bubble appears on the

outside of active display area.

11.6 Mechanics specification

As for the outside dimension, weight of the modules, please refer to product specification
For more details



12. Precautions for Use of LCD modules

12.1 Handling Precautions

12.1.1. The display panel is made of glass. Do not subject it to a mechanical shock by dropping it
from a high place, etc.

12.1.2. If the display panel is damaged and the liquid crystal substance inside it leaks out, be sure
not to get any in your mouth, if the substance comes into contact with your skin or clothes, promptly
wash it off using soap and water.

12.1.3. Do not apply excessive force to the display surface or the adjoining areas since this may
cause the color tone to vary.

12.1.4. The polarizer covering the display surface of the LCD module is soft and easily scratched.
Handle this polarizer carefully.

12.1.5. If the display surface is contaminated, breathe on the surface and gently wipe it with a soft
dry cloth. If still not completely clear, moisten cloth with one of the following solvents:

— Isopropyl alcohol

— Ethyl alcohol

Solvents other than those mentioned above may damage the polarizer. Especially, do not use
the following:

— Water

— Ketene

— Aromatic solvents

12.1.6. Do not attempt to disassemble the LCD Module.

12.1.7. If the logic circuit power is off, do not apply the input signals.

12.1.8. To prevent destruction of the elements by static electricity, be careful to maintain an

optimum work environment.

12.1.8.1. Be sure to ground the body when handling the LCD Modules.

12.1.8.2. Tools required for assembly, such as soldering irons, must be properly ground.

12.1.8.3. To reduce the amount of static electricity generated, do not conduct assembly and other

work under dry conditions.

12.1.8.4. The LCD Module is coated with a film to protect the display surface. Be care when

peeling off this protective film since static electricity may be generated.

12.2 Storage Precautions

12.2.1. When storing the LCD modules, avoid exposure to direct sunlight or to the light of
fluorescent lamps.

12.2.2. The LCD modules should be stored under the storage temperature range If the LCD
modules will be stored for a long time, the recommend condition is:

Temperature : 0°C ~ 40°C Relatively humidity: <80%

12.2.3. The LCD modules should be stored in the room without acid, alkali and harmful gas.



12.3 Transportation Precautions

The LCD modules should be no falling and violent shocking during transportation, and also
should avoid excessive press, water, damp and sunshine.





