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1. GENERAL SPECIFICATIONS

1.1 DATA SHEETS FOR CONTROLLER / DRIVER PLEASE REFER TO :

FOCAL FT8206

1.2 MATERIAL SAFETY DESCRIPTION
ASSEMBLIES SHALL COMPLY WITH EUROPEAN ROHS REQUIREMENTS,
INCLUDING PROHIBITED MATERIALS/COMPONENTS CONTAINING LEAD,
MERCURY, CADMIUM, HEXAVALENT CHROMIUM, POLYBROMINATED

BIPHENYLS (PBB) AND POLYBROMINATED

DIPHENYL ETHERS (PBDE), BIS(2-ETHYLHEXYL) PHTHALATE (DEHP), BUTYL
BENZYL PHTHALATE (BBP), DIBUTYL PHTHALATE (DBP), DIISOBUTYL

PHTHALATE (DIBP).

2. MECHANICAL SPECIFICATIONS

2.1 TFT LCD MODULE MECHANICAL SPECIFICATIONS

(1) DISPLAY SIZE

(2)NUMBER OF DOTS

(3)MODULE SIZE

(4) VIEWING AREA

(5) ACTIVE AREA
(6)DOT SIZE

(7) PIXEL SIZE

(8)LCD TYPE

(9) COLOR

(10) VIEWING DIRECTION

(11) BACK LIGHT

(12) INTERFACE MODE
(13 ) WEIGHT

7 inch

1200(RGB)W * 1920H DOTS
106.5W * 163.2H * 5.25D mm
(WITHOUT FPC)

95.3W * 152.0H mm

94.5W * 151.2H mm
0.02625W * 0.07875H mm
0.07875W * 0.07875H mm
TFT, IPS, TRANSMISSIVE, ANTI-GLARE
16.7M

SUPER WIDE VIEW

LED, COLOR : WHITE

MIPI

168¢g

02101300-01-02




EMERGING DISPLAY [MODELNO VERSION|  PAGE
TECHNOLOGIES CORPORATION EIML070022DYA 3 2

2.2 CAPACITIVE TOUCH PANEL MECHANICAL SPECIFICATIONS

(1) TOUCH PANEL SIZE 7 inch

(2) OUTER DIMENSION 106W * 163.23H mm * 5.25D mm
(WITHOUT FPC)

(3) ACTIVE AREA 94.5W * 151.2H mm

(4) INPUT TYPE MULTI TOUCH

(5) NUMBER OF TOUCH SENSOR 20*30 SENSORS

(6) RESOULTION 1200 * 1920

(7) INTERFACE MODE 12C

(8) THE MATERIAL OF COVER LENS . GLASS
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3. ABSOLUTE MAXIMUM RATINGS
3.1 ELECTRICAL ABSOLUTE MAXIMUM RATINGS

ITEM SYMBOL MIN. MAX. UNIT REMARK
VDD-VSS -0.3 1.95 v —
POWER SUPPLY VOLTAGE AVDD-VSS -0.3 6.5 A% —
AVEE-VSS -6.5 0.3 v —
POWER DISSIPATION FOR
VLED-VLSS -0.3 27 A% —
LED DRIVER
STATIC ELECTRICITY — — — \Y% NOTE (1)

NOTE (1) LCM SHOULD BE GROUND DURING LCM HANDLING.

NOTE (2) : THE ABSOLUTE MAXIMUM RATING VALUES OF THIS PRODUCT ARE NOT ALLOWED
TO BE EXCEEDED AT ANY TIMES. SHOULD A MODULE BE USED WITH ANY OF THE
ABSOLUTE MAXIMUM RATINGS EXCEEDED, THE CHARACTERISTICS OF THE

MODULE MAY NOT BE RECOVERED, OR IN AN EXTREME CASE, THE MODULE MAY
BE PERMANENTLY DESTROYED.

3.2 ENVIRONMENTAL ABSOLUTE MAXIMUM RATINGS

OPERATING STORAGE
ITEM REMARK
MIN. MAX. MIN. MAX.

AMBIENT TEMPERATURE 20°C 70°C -30°C 80°C  [NOTE (1),(2),(3),(4)
WITHOUT

HUMIDITY NOTE (3) NOTE (3)
CONDENSATION

CORROSIVE GAS NOT ACCEPTABLE | NOT ACCEPTABLE

NOTE (1) * THE ABSOLUTE MAXIMUM RATINGS OF THIS PRODUCT SHOULD NOT BE
EXCEEDED AT ANY TIME. IF THESE RATINGS ARE EXCEEDED, THE PRODUCT'S
PERFORMANCE IS NOT GUARANTEED AND THE PRODUCT MAY EXPERIENCE PERMANENT
DAMAGE.
NOTE (2) * BACKGROUND COLOR CHANGES SLIGHTLY DEPENDING ON AMBIENT TEMPERATURE THIS
PHENOMENON IS REVERSIBLE.
NOTE (3)  Ta<60°C : 90% RH MAX.
Ta>60°C : ABSOLUTE HUMIDITY MUST BE LOWER THAN THE HUMIDITY OF 90% RH AT
90°C.
NOTE (4) : WHEN THE LCD MODULE IS OPERATED AT A HIGHER AMBIENT TEMPERATURE
THAN 60°C, THE PWM DUTY CYCLE OF THE LED BACKLIGHT SHOULD BE ADJUSTED
TO BE LESS THAN TBD%. IF THE MODULE IS OPERATED AT A HIGHER DUTY CYCLE

THAN TBD, THEN THERE IS A POSSIBILITY OF DISTORTION AND IRREGULARITY OF
THE PICTURE DUE TO LIQUID CRYSTAL BEHAVIOR.
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NOTE (3) :

NOTE (4) :
NOTE (5) :
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4. ELECTRICAL CHARACTERISTICS
Ta=25°C
ITEM SYMBOL CONDITION MIN. TYP. MAX. UNIT | REMARK
POWER SUPPLY
VOLTAGE VDD-VSS — 1.65 1.80 1.95 \Y
POWER SUPPLY I%]SDS — 5.6 5.8 6.0 \Y
VOLTAGE FOR VEE
CIRCUITS VSS — -6.0 5.8 -5.6 \Y
POWER SUPPLY
VOLTAGE FOR LED VLED-VLSS — 10.8 12.0 13.2 \Y
DRIVER
POWER SUPPLY ~
CURRENT IDD VDD-VSS=1.80V — 32 50 mA NOTE (1)
POWER SUPPLY TIAVDD AVDD-VSS=5.0V — 7.5 12
CURRENT FOR mA
CIRCUITS IAVEE AVEE-VSS=-5.0V — 7.5 12
POWER SUPPLY _
CURRENT FOR LED IVLED VLEEI')V]; /SLS:_&%I v — 370 650 mA
DRIVER
VIH 2.5 — — \
POWER SUPPLY B/L_EN VIL — o 08 v
VOLTAGE FOR LED VIH 53 - v
DRIVER : ~ —
BL_PWM VIL — 0.8 \
ILED=80mA NOTE ( 4 )
LED LIFE TIME — (PER LED) 30K — 28 HRS NOTE (5 )
NOTE (1) - THE DISPLAY PATTERN IS ALL “WHITE”.

INTERNAL CIRCUIT DIAGRAM OF BACKLIGHT
77 7777 37 F7 F7 77 77
D K
77 77 37 37 37 i 77 77

DD

AMBIENT TEMP. VS. ALLOWABLE FORWARD CURRENT.(PER LED)
260
240
220 -+

2 200 -
E_ 180 -
;:: 160 - w—100"C /W
= 140 A 5
3 120 - == R0°C/W
T 100 o
g 80
o 60 7
% a0 A
20
0 T T T T T T T T T
0 10 20 30 40 50 60 70 80 90 100

Ambient Temperature('C)
CONDITIONS; Ta=25 °C, CONTINUOUS LIGHTING.

DEFINITIONS OF LIFE TIME
LCD LUMINANCE BECOMES HALF OF THE INITIAL VALUE.
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5. TIMING CHARACTERISTICS

5.1 FOR LCD MODULE

5.1.1 MIPI D-PHY DC CHARACTER

ITEM | SYMBOL [CONDITIONS| MIN. | TYP. | MAX. | UNIT
POWER SUPPLY VOLTAGE FOR MIPI INTERFACE
POWER SUPPLY VOLTAGE FOR MIPI

A LVDSVDD _ 108 | 13 | 135 | v
LPDT INPUT CHARACTERISTICS

PAD SIGNAL VOLTAGE RANGE VI — 50 | — [ 1350 | mv
GROUND SHIFT VGNDSH — 50 | — | 50 | mv
LOGIC 0 INPUT THRESHOLD VIL — — | — [ 550 | mv
LOGIC | INPUT THRESHOLD (D-PHY SPEC)| _ VIH — 830 | — | — | mv
LOGIC | INPUT THRESHOLD (C-PHY SPEC)| _ VIH — 720 | — | — | mv
INPUT HYSTERESIS VHYST — 3 | — | — | mv
LPDT OUTPUT CHARACTERISTICS

OUTPUT LOW LEVEL VOL — 50 | — [ 50 | mv
OUTPUT HIGH LEVEL (D-PHY SPEC) VOH — 1| 12 | 13 | v
OUTPUT HIGH LEVEL (C-PHY SPEC) VOH = 095 | 12 | 13 | V
LOGIC 0 CONTENTION THRESHOLD V&g? ’ = | — | 200 | mv
LOGIC 1 CONTENTION THRESHOLD V&{&D’ _ 450 | — | — | mv
OUTPUT IMPEDENCE OF LPDT ZOLP — m | — | — | o
HI-SPEED INPUT/OUTPUT CHARACTERISTICS (D-PHY)

SINGLE-END INPUT LOW VOLTAGE VILHS > 20 | — | — [T mv
SINGLE-END INPUT HIGH VOLTAGE VIHHS — — | — [ 460 | mv
SINGLE-END THRESHOLD FOR HS

TERMINATION ENABLE VIERM-EN| — — — | — | H0 | mV
DIFFERENTIAL INPUT LOW THRESHOLD | VIDTL — 70 | — | — |[mv
DIFFERENTIAL INPUT HIGH THRESHOLD | VIDTH — — =1 70 [ mv
COMMON MODE VOLTAGE VCMRXDC — 70 | — | 330 | mv
DIFFERENTIAL INPUT IMPEDENCE ZID — 80 | 100 | 125 | O

HI-SPEED INPUT/OUTPUT CHARACTERISTICS (C-PHY)
COMMON-POINT VOLTAGE HS RECEIVE

MODE VCPRX(DC) — 95 — 390 mV
Zip aB

DIFFERENTIAL INPUT IMPEDANCE Zip BC — 80 100 120 Q
ZID cA

COMMON-POINT INTERFERENCE AVerrxam) o L o 50 mv

BEYOND 450 MHz

CoOT PO INTERFERENCE AVerrxn — 25 | — | 25 | mv

DIFFERENTIAL INPUT HIGH THRESHOLD Vipth — — — 40 mV

DIFFERENTIAL INPUT LOW THRESHOLD VipTL — -40 — — mV

SINGLE-ENDED INPUT HIGH VOLTAGE Viuns — — — 535 mV

SINGLE-ENDED INPUT LOW VOLTAGE ViLus — -40 — — mV

SINGLE-ENDED THRESHOLD FOR HS VIERMLEN o o o 450 mv

TERMINATION ENABLE

COMMON-POINT TERMINATION Ccp — — — 90 pF
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5.1.2 MIPI C-PHY DC CHARACTERISTICS

ITEM | SYMBOL [CONDITIONS| MIN. | TYP. | MAX. | UNIT

POWER SUPPLY VOLTAGE FOR MIPI INTERFACE

POWER SUPPLY VOLTAGE FOR MIPI

INTERFACE LVDSVDD — 108 | 13 | 135 | V

LOW POWER MODE INPUT CHARACTERISTICS

PAD SIGNAL VOLTAGE RANGE Vi (@) -50 — | 1350 | mV

GROUND SHIFT VGNpsH — -50 — 50 mV

LOGIC 0 INPUT THRESHOLD Vi — — — | 550 | mV

LOGIC 1 INPUT THRESHOLD Vi — 740 | — — | mv

INPUT HYSTERESIS Viyst — 25 — — | mv

LPDT OUTPUT CHARACTERISTICS

OUTPUT HIGH LEVEL Vou — 095 | 125 | 13 v

OUTPUT LOW LEVEL VoL — -50 — 50 | mV

LOGIC 0 CONTENTION THRESHOLD ViLep — 0 — | 200 | mV

LOGIC 1 CONTENTION THRESHOLD ViHep — 450 | — |uvpsvop| mV

HIGH-SPEED INPUT/OUTPUT CHARACTERISTICS

SINGLE-END INPUT LOW VOLTAGE ViLs — -40 — — | mv

SINGLE-END INPUT HIGH VOLTAGE Vins — — — | 535 | mV

SINGLE-END THRESHOLD FOR HS Vi B B | aso | MV

TERMINATION EBABLE

COMMON MODE VOLTAGE VeMRXDC — 95 250 | 390 | mV

DIFFERENTIAL INPUT LOW THRESHOLD Vbt — -70 — — | mv

DIFFERENTIAL INPUT HIGH THRESHOLD Vipri — — — 70 | mv

HI-SPEED TRANSMIT VOLTAGE Vob — 140 | 200 | 250 | mV
Zip-AB

DIFFERENTIAL INPUT IMPEDENCE Zip-sc — 80 100 | 120 | ohm
Z1D-cA

ﬁlll;};]ji?ggIAL INPUT IMPEDENCE AZD NOTE (1) | — B " o

NOTE( 1) : AZZip=3*max(ZIp-AB , ZID-BC , ZID-CA)-min(ZID-AB , ZID-BC , ZID-CA)]/(ZID-AB + ZID-BC + ZID-CA)

02101300-01-02
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5.1.3 MIPI D-PHY AC CHARACTERISTICS
5.1.3.1 HIGH SPEED MODE

ITEM | SYMBOL | CONDITIONS | MIN. [ TYP. [MAX.| UNIT

HIGH SPEED MODE

DSI-CLK+/- 2xUlinst  |DOUBLE UI INSTANTANEOUS 154 — | 25 | ns
DSI-CLK+/- [[JJI}K:B UI INSTANTANEOUS HALFS 077 | — | 125 | ns
DSI-Dn+/- tps DATA TO CLOCK SETUP TIME 015 — | — | ul
DSI-Dn+/- tpu DATA TO CLOCK HOLD TIME 015 — | — | ul
DSI-CLK+/- torrcLk  |DIFFERENTIAL RISE TIME FOR CLOCK | 150 | — [0.3UI| ps
DSI-Dn+/- tortpata  |DIFFERENTIAL RISE TIME FOR DATA 150 | — [03UI] ps
DSI-CLK+/- torrcik  |DIFFERENTIAL FALL TIME FOR CLOCK | 150 | — [0.3UI| ps
DSI-Dn+/- tortpata  |DIFFERENTIAL FALL TIME FOR DATA 150 | — [03UI]| ps

DSI-CLK+

DSI-CLK-

|
|
| Uliysta | Ulista
[
|

DSI-CLK+

DSI-CLK-

DSI-Dn-

02101300-01-02
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tDFTDATA l tDFTDATA
vt 1
DSICLK#- J_tDFTCLK prrelk |
|
DSI-Dn+/- K 1
0V Reference for Differential L
Clock / Data input
Full HS swing
Voltage
5.1.3.2 LOW POWER MODE
ITEM SYMBOL | CONDITIONS | MIN. | TYP. | MAX. |UNIT
LOW POWER MODE
LENGTH OF LP-00, LP-01, LP-10 OR
DSI-D0+/- Trrxm LP-11 PERIODS MPU DISPLAY 50 — ns
MODULE
LENGTH OF LP-00, LP-01, LP-10 OR
DSI-DO0+/- Trexp LP-11 PERIODS DISPLAY MODULE 58 — ns
MPU
DSI-DO-/- TTASURED E@fgiggT BEFORE THE MPU START Tiexp A XTir ns
TIME TO DRIVE LP-00 BY DISPLAY
DSI-DO0+/- TrA-GETD MODULE 5XTrexp — ns
TIME TO DRIVE LP-00 AFTER
DSLDO+- | Tragop |1 )RNAROUND REQUEST - MPU Pl R
RATIO OF 1rpxm / Tepxo BETWEEN
DSI-D0+/- | RATIO Trex MCU AND DISPLAY MODULE 2/3 3/2 —
MCU is controlling ! Control Change DBisplay Module is Controlling
>
. Tirxm Tiexu . Tiexm ~ . Tirxo
pskOO+ _ _— Oy o
DSI-DO: \ | l\ TracsurEm //
\ | \ J
| I \ !
[~ /‘ U U _
Pt IR0 P00 R0 LP-00 L, L0 LP-11 s
* Tracemn >
Display Module is Controlling Control Change MCU is controlling
Tirxo Tirxo Tiexo Tipm
DSI-DO+
osio- | \ /r S \\ Tra-suRED // _____________
\ | \ /
\ i \ /
] P U P _/
LP-11 LP-10 LP-00 LP-10 LP-00 LP-10 LP-11
Tracon

02101300-01-02
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5.1.3.3 Bursts

ITEM | SYMBOL | CONDITIONS | MIN. | TYP. | MAX. [UNIT
HIGH SPEED DATA TRANSMISSION BURSTS

LENGTH OF ANY LOW-POWER

DSI-DN+/- Trex STATE PERIOD 50 — — ns
TIME TO DRIVE LP-00 TO PREPARE 85ns

DSI-DN#/- | TusPREPARE | )R G TR ANSMISSION Ans+all) - — +eul | DS

Tus-prepare | Tus-prepare + TIME TO DRIVE 145ns

DSIDN+- 1 o |HS-0 BEFORE THE SYNC SEQUENCE |  +10UI — — ns
TIME TO ENABLE DATA LANE TIME FOR

DSLDN+ | T RECEIVER LINE TERMINATION DN TO 35ns .

D-TERMEN \NfEASURED FROM WHEN DN REACH — +4UT

CROSSES VIL(MAX) VTerex
TIME-OUT AT RX TO IGNORE 55ns

DSI-DN+/- Tusskte |- 1p ANSITION PERIOD OF EOT 40 S +4U1 ns
TIME TO DRIVE FLIPPED

DSLDNA/ T DIFFERENTIAL STATE AFTER LAST |MAX (8UL s

HSTRAIL P AYLOAD DATA BIT OF A HS 60ns+4Un) | T —

TRANSMISSION BURST
TIME TO DRIVE LP-11 AFTER HS

DSI-DN+/- THs-EXIT BURST 100 N — ns
TIME FROM START OF Ths.trAIL 105ns

DSI-DN+/- Teor PERIOD TO START OF LP-11 STATE — - +12u1 | BS

pst-cLk+- (00000N000ONOCCCCOOOHOAIONCARONNOA00CCOCON000000000000000H0QHOC0CH

|
T px—>«—Thsprepare—>1¢This zero>*— Ths sync—>|

Disconnect

DSI-Dn+/- Terminator

VIH(min) — — ?— N — — — — S e o - —;&/L_ft—
ViL(max) — — — — — - — N — — - = T e o T T e = == ——
-VrermEN(Max) AN £ / XYDOODOOOC/ /__//:

(€ Ths.skip>
«—Tp.TERMEN—>
LP-11 LP-01 LP-00

Teor » LP-11
Ths-TRAIL>¢ THsExIT ]

e TusseTiie———>

02101300-01-02




EMERGING DISPLAY |MODELNO. VERSION | PAGE
TECHNOLOGIES CORPORATION EIMLO070022DYA 3 10

ITEM | SYMBOL | CONDITIONS | MIN. | TYP. | MAX. |UNIT
SWITCHING THE CLOCK LANE BETWEEN CLOCK TRANSMISSION AND LOW POWER MODE
TIME THAT THE TRANSMITTER
SHALL CONTINUE SENDING HS
DSI-CLK+/- | Tcikpost |CLOCK AFTER THE LAST 60ns + 5201  — — ns
ASSOCIATED DATA LANE HAS
TRANSITIONED TO LP MODE
TIME THAT THE HS CLOCK SHALL
BE DRIVEN PRIOR TO ANY
DSI-CLK+/ Tekpre  |ASSOCIATED DATA LANE 8 — — ns
BEGINNING THE TRANSITION
FROM LP TO HS MODE
TIME TO DRIVE LP-00 TO PREPARE
DSI-CLK+/- | TcLK-PREPARE FOR HS CLOCK TRANSMISSION 38 — 95 ns
TIME TO ENABLE CLOCK LANE TIME FOR
RECEIVER LINE TERMINATION DN TO

DSI-CLK+/- | TCLK-TERM-EN MEASURED FROM WHEN DN REACH — 38 ns
CROSSESVIL(MAX) VTERM-EN
T Terkrrerare + TIME FOR LEAD
DSI-CLK+/- Ci‘}PRE"ARE HS-0 DRIVE PERIOD BEFORE 300 — — ns
CLK-ZERO 19T ARTING CLOCK

TIME TO DRIVE HS DIFFERENTIAL
STATE AFTER LAST PAYLOAD

DSI-CLK+/- | Teemrat | o) 6ok BIT OF A HS TRANSMISSION| ~ ©° — — ns
BURST
TIME FROM START OF Toixrrar 105ns
DSI-CLK-+/- Teor PERIOD TO START OF LP-11 STATE > — +12u1 | ™S

Disconnect
Terminator

DSI-CLK+/- e—TeikposT—> e Teikserie—>

VIH{min) — — + — — — — —
Vikmax) — —  — — — — — 4

DSI-Dn+/-

Disconnect
Terminator

VIH{min) — — | - — — — T - — — — — — — — — — — — — = N — —
ViL{(max) — — — ———————————————————————————j\— _

—/4
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5.1.4 TIMING FOR DSI VIDEO MODE

ITEM SYMBOL| MIN. | TYP. | MAX. | UNIT
CLOCK CYCLE ek — 151 — MHz
HSYNC CYCLE 1/tn — 120.99 — KHz
VSYNC CYCLE 1/ty — 59.98 — Hz
HORIZONTAL SIGNAL
HORIZONTAL CYCLE th — 1248 — CLK
HORIZONTAL DISPLAY PERIOD thd — 1200 — CLK
HORIZONTAL FRONT PORCH thf — 20 — CLK
HORIZONTAL PULSE WIDTH thp — 10 e CLK
HORIZONTAL BACK PORCH thb — 18 — CLK
VERTICAL SIGNAL
VERTICAL CYCLE tv — 2017 — HO
VERTICAL DISPLAY PERIOD tvd — 1920 ad HO
VERTICAL FRONT PORCH tvf — 53 — HO
VERTICAL PULSE WIDTH tvp N 12 — HO
VERTICAL BACK PORCH tvb — 32 — HO

NOTE * 1.Unit: CLK=1/ fcrk , H=th,

VS A " _J

o UL »\
* — 1
SR E

th

HS

w LA L e LU

DE

02101300-01-02
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5.2 RESET TIMING CHARACTERISTICS

tRESW SHORTER THAN 75us, RESET WILL BE REJECTED.

RESx Shlc‘m than 35us teesw trest .
U x‘( A
Internal . . Initial Condition
Status Normal Operation Reseting (Default far H/W Reset)
ITEM SYMBOL | MIN. TYP. |MAX. NOTE UNIT
*1) RESET LOW PULSE RESET SIGNAL
MINIMUM WIDTH RESW 150 T T RECOGNIZED us
RESET ACTION
E3 —_
2) RESET COMPLETE TIME tREST 5 120 COMPLETE ms

NOTE( 1 ) : RESX LOW PULSE THAT IS TOO SHORT DOES NOT CAUSE IRREGULAR SYSTEM RESET
ACCORDING TO THE TABLE BELOW.
RESX PULSE ACTION
SHORTER THAN 75us  |RESET REJECTED
LONGER THAN 150us  |RESET RECOGNIZED
RESET SEQUENCE STARTS
BETWEEN 75us AND 150us |(IT DEPENDS ON VOLTAGE AND TEMPERATURE
CONDITION.)
NOTE( 2 ) : ONCE RESET LOW PULSE IS RECOGNIZED, SYSTEM REQUIRES RESX REMAINING LOW
FOR ANOTHER 5ms TO COMPLETE H/W RESET.
NOTE( 3 ) : DURING H/W RESET FLOW, ID0 ~ ID4 AND VCOM VALUE IN OTP WILL BE LATCHED TO
INTERNAL REGISTER DURING THIS PERIOD. THIS LOADING IS DONE EVERY TIME WHEN
H/W RESET IS COMPLETE ; THE H/W RESET SEQUENCE IS COMPLETE WHEN RESX IS
REMAINING LOW LONGER THAN tRESW + tREST.
NOTE( 4 ) : IT IS NECESSARY TO WAIT 15msec AFTER RELEASING RESX BEFORE SENDING
COMMANDS. ALSO SLEEP OUT COMMAND CANNOT BE SENT FOR 120 msec.

02101300-01-02
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5.3 I>)C INTERFACE CHARACTERISTICS

______ T
le—
SDA
N N o e e
Tsu;bta
Ly
SCL €
T,
Start Tiow
ITEM SYMBOL | CONDITIONS MIN. TYP. MAX. | UNIT

SCL CLOCK FREQUENCY fscLk — 10 — 400 kHz
SCL CLOCK LOW PERIOD Trow — 1.2 — — us
SCL CLOCK HIGH PERIOD ThicH — 0.6 — — us
DATA SET-UP TIME TsupaTa — 250 — — ns
DATA HOLD TIME Tho;pATA DNy 0 N 0.9 us
SCL AND SDA RISE TIME T NOTE (2) 20+0.1Cy — 300 ns
SCL AND SDA FALL TIME T NOTE (2) 20+0.1Cy — 300 ns
SDA FALL TIME FOR READ T o 20+0.1C o 1000 ns
ouT
CAPACITIVE LOAD
REPRESENTED BY EACH Co O h I — 400 pF
BUS LINE
SETUP TIME FOR A
REPEATED START Tsuista — 0.6 — R us
CONDITION
START CONDITION HOLD Tuosia e 06 . L us
TIME ' )
SETUP TIME FOR STOP Teusro o 06 o o us
CONDITION ’ )
g%L]f[f}SABLE SPIKE WIDTH Tew NOTE (1) o o 50 ns
BUS FREE TIME BETWEEN A
STOP AND START Taur — 4.7 — — us
CONDITION

NOTE( 1 ) : THE DEVICE INPUTS SDA AND SCL ARE FILTERED AND WILL REJECT SPIKES ON THE
BUS LINES OF WIDTH <Tsw(MAX) .

NOTE( 2 ) : THE RISE AND FALL TIMES SPECIFIED HERE REFER TO THE DRIVER DEVICE AND ARE
PART OF THE GENERAL FAST I2C-BUS SPECIFICATION. CB = CAPACITIVE LOAD PER BUS
LINE.

NOTE(3 ) : ALL TIMING VALUES ARE VALID WITHIN THE OPERATING SUPPLY VOLTAGE AND
AMBIENT TEMPERATURE RANGES AND ARE REFERENCED TO VIL AND VIH WITH AN
INPUT VOLTAGE SWING OF VSS TO VDDI
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vDDI

AVDD

AVEE

TP_RSTN

RESX

MIPI Interface

BL Enable

VDI

AVDD

AVEF

TP_RSTN

RESX

MIPI Interface

BL Enable

5.4 POWER ON/OFF SEQUENCE

(1) THERE WILL BE NO HARD-DAMAGE TO THE DISPLAY MODULE IF THE POWER SEQUENCES

ARE NOT MET.

(2) THERE WILL BE NO ABNORMAL VISIBLE EFFECTS ON THE DISPLAY PANEL DURING THE
POWER ON/OFF SEQUENCES.
(3) THERE WILL BE NO ABNORMAL VISIBLE EFFECTS ON THE DISPLAY BETWEEN END OF
POWER ON SEQUENCE AND BEFORE RECEIVING SLEEP-OUT COMMAND.

ALSO BETWEEN RECEIVING SLEEP-IN COMMAND AND POWER OFF SEQUENCE.
(4) RESX AND TP_RSTN MUST BE HELD STABLELY BY HOST DURING POWER ON SEQUENCE,
OTHERWISE FUNCTION IS NOT GUARANTEED.
(5) DURING ABNORMAL POWER DROPPING, VDDI CAN START POWER DOWN 3ms AFTER
AVDD/AVEE POWER DOWN.
(6) ENABLE TIMING IS FOR REFERENCE ONLY AND NOT RESTRICTED ( T10/T11).
(7) 2" RESET TIMING IS REQUESTED FOR RESX ASSERTION AND IS OPTIONAL FOR TP_RSTN

ASSERTION.

(8) ALL INPUT SIGNALS SHOULD BE KEPT GND, FLOATING OR LP00 STATUS DURING Tvbpi_oFr.

3 Power mode: Power On/Off Sequence ( Flash Mode )

Power off Sequence

| Power On Sequence

Tuddioft | Power on Sequence Twdon
=
. .
, LT
| e
I T2r T2d I i r
sl lamian] \ b ,
m j i
u ) 4
> ]
12 :
T2 iT3d!
e e
1 T3 Ll ! PN—
1 I} ! i
[T T3 | | T2} TS . ,
s, | TLASI i 1 | |
i [ TP SCAN TP STOP i | Tew | !
1w CODE i ‘. m.‘ v !
' e N T Ly t = {
; T TS [ e ! Lo TS
! - ! { N\ e
T ! or T2 o i LT ' "\
; ] Code s L -~ i
d f
LPOO LPil MIPI Video Stream Packets oS LPil P00 Lpit
'
i LIET— |
Backlight OFF Backlight Backlight OFF
3 Power mode: Power On/Off Sequence ( Non-Flash Mode )
Twdior | Power on Sequence Power off Sequence Yoo Power On Sequence
| .
Do !
T T T T T
|| - (il
n : T —
T2 h T2 '
Fidi]
-
T | T2l
sl e
U Vo
|
) . | T T T | |
o~ ! ! [P I
o | rz\;[ H i TPSCAN TPSTOP | Tew | |
— y . A T-Noaflash st . | — v |
i T ™ L TS
LN N
T ' 1A i o 2 I P! .
= ! !/ Code LT - ‘
g | L T k
! =) i '
o i ! ) E
LPoo Leit . oe "MIPI Viden Stream Packsts o Pl LP00 LPI
— : |
o g TIM3 |4
Backlight OFF Backlight Backlight OFF
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TP Gesture Mode Exit Sequence

| | |
Norma Display 3 DSTB Sequence I LPWG Mode 3 Power On Sequence

VDDI

AVDD

AVEE

TP_RSTN ‘ TP SCAN i ‘ TP SCAN
RESX | T2 %
MIPI Interface | MIPI Video Stream Packets = § i LPI1 i LPi1
BL Enable u Backlight ! " ‘ Bn;klight OFF
ITEM DESCRIPTIONS MIN. | TYP. |[MAX.| UNIT
T1 RISE TIME FROM 0.1*VDD TO 0.9*VDD 0 — 5 ms
T2 AVDD POWER UP AFTER VDD POWER ON 3 — — ms
T2d AVEE POWER UP AFTER AVDD POWER UP 0 — — ms
Tor RISE TIME FROM 0.1*AVDD TO 0.9*AVDD 01 . 5 ms
RISE TIME FROM 0.1*AVEE TO 0.9* AVEE )
T3 RESX RESET RELEASE TIME AFTER AVDD/AVEE POWER ON 5 — — ms
MIPI SIGNALS START ( HI-Z/GND TO LP11 ) TO RESX RISING
T4 0 — — ms
EDGE
T5 TP RESET RELEASE TO LCD RESET RELEASE 0 — — ms
FLASH/OTP SETTINGS DOWNLOAD FINISHED AFTER RESX
RELEASED
T6 MIPI IF MAY START TO SEND INITIAL SETTINGS + SLEEP- — — 35 ms
OUT CMD

SPI IF MAY START TO SEND FW CODE
T7-Nonflash |SPLFW CODE DOWNLOAD FINISH TO TP SCAN START T | e
(NON-FLASH MODE)

FLASH FW CODE DOWNLOAD START TO TP SCAN START

T7-Flash (FLASH MODE) — — | 280 ms
T8 SLEEP-OUT CMD TO DISPLAY-ON CMD — 120 | — ms
T9 DISPLAY-ON CMD TO MIPI VIDEO STREAM ON TIM 10 — — ms

T10 MIPI VIDEO STREAM ON TIME TO BACKLIGHT ON TIME 100 — — ms
T11 BACKLIGHT OFF TIME TO MIPI VIDEO STREAM OFF TIME 100 — — ms
T12 AVEE POWER DOWN AFTER SLEEP-IN CMD 150 — — ms
T12d1 AVDD POWER DOWN AFTER AVEE POWER DOWN 0 — — ms
T13 TP RSTN FALLING EDGE AFTER AVDD POWER DOWN 0 — — ms
T13d1 IN POWER OFF SEQUENCE, TP_RSTN FALLING EDGE TO 0 - o ms
RESX FALLING EDGE
T13d2 IN POWER OFF SEQUENCE, RESX FALLING EDGE TO MIPI 0 - o ms
INTERFACE POWER DOWN
T13d3 IN POWER OFF SEQUENCE, MIPI INTERFACE POWER DOWN 3 - o ms
TO VDDI POWER DOWN
T14 VDDI RISE AGAIN AFTER VDDI POWER DOWN ( 0.1*VDD ) 50 — — ms
T15 VGL POWER UP AFTER VGH POWER UP 0 — — ms
T15d VGH / VGL POWER DOWN BEFORE AVDD/AVEE 0 — — ms
T16 RESX FALLING EDGE ( EXIT FROM DSTB MODE ) TO RESX 5 L 120 ms
RISING EDGE
Trl 2ND RESX RESET LOW WIDTH TO TP_RSTN RISING 5 — — ms
Trw RESX HIGH LEVEL WIDTH BEFORE 2ND RESX RESET 5 — 10 ms

02101300-01-02
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6. OPTICAL CHARACTERISTICS (NOTE 1)

6.1 OPTICAL CHARACTERISTICS
Ta=25+2°C
ITEM SYMBOL | CONDITION | MIN. | TYP. | MAX. | UNIT | REMARK
Oy+ 75 80 —
0 007 75 80 OTE (2)
] — NOTE
VIEWING ANGLE : CR>10 deg.
Oxt 75 80 — 6 |NOTE(3)
8y=0°
Ox. 75 80 —
CONTRAST RATIO(CENTER) CR Bxo0° . By_0° 1200 — — — |NOTE (3)
RESPONSE TIME Te+TE | 0 Y _ 25 50 | msec | NOTE (4)
Wx 027 | 032 | 037
WHITE —
Wy 028 | 033 | 038
RED Rx 0.63 | 068 | 0.73
COLOR _
RY 0.31 036 | 041
CHROMATICITY G 0x=0° , By=0° NOTE (5)
(CENTER) GREEN X NTSC - 7330, | 027 | 032 | 037 &
Gy VLED-VLSS 0.61 0.66 0.71
BLUE Bx =12/-0V 0.12 | 0.17 0.22
LED B/L=ON —
By PV 00% 0.03 | 0.08 | 0.13
THE BRIGHTNESS
B 900 1000 — | cd/m® | NOTE (6)
OF MODULE (CENTER)
THE UNIFORMITY OF
— 70 75 — % |NOTE(7)
MODULE

NOTE (1) : TEST CONDITION :
AFTER STABILIZING AND LEAVING THE PANEL ALONE AT A GIVEN TEMPERATURE
FOR 30 MINUTES. MEASUREMENT SHOULD BE EXECUTED IN A STABLE, WINDLESS,

AND DARK ROOM.
LCD Module
LCD Panel Photometer
(TOPCON BM-5A
Center of the Screen OR EQUIVALENT)
4
Field of View = 1°
500 mm . .
< (Ambient Luminance < 2 lux)
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NOTE (2 ) - DEFINITION OF VIEWING ANGLE *
Normal
Ox=0y=0°

12 o’ clock direction
Oy+=90"

6 o'clock direction
6y-=90° -

NOTE (3 ) : DEFINITION OF CONTRAST RATIO (CR) :
MEASURED AT THE CENTER POINT OF MODULE
BRIGHTNESS MEASURED WHEN LCD IS AT "WHITE STATE"
BRIGHTNESS MEASURED WHEN LCD IS AT "BLACK STATE"

NOTE (4 ) : DEFINITION OF RESPONSE TIME : Tr AND Tr

THE FIGURE BELOW IS THE OUTPUT SIGNAL OF THE PHOTO DETECTOR,
(%),

CONTRAST RATIO(CR) =

Optical 100% | o TR e--- SR L
Response 90%
White Black White
10%
0% & . Time

NOTE (5 ) : DEFINITION OF COLOR CHROMATICITY

(a)100% RGB PIXEL DATA TRANSMISSION WHEN ALL THE INPUT TERMINALS OF
MODULE ARE ELECTRICALLY POWERED ON.

(b)MEASURED AT THE CENTER POINT OF MODULE

NOTE (6 ) : MEASURED THE BRIGHTNESS OF WHITE STATE AT CENTER POINT.

NOTE (7) * (a)DEFINITION OF BRIGHTNESS UNIFORMITY

VA,
1/6X 1/3X 1/3X

O © G
» O ©

176X

1/3X

VA

1/3X

© ® ©

UNIT @ mm
(b)THE BRIGHTNESS UNIFORMITY CALCULATING METHOD
UNIFORMITY : MINIMUM BRIGHTNESS *100%
MAXIMUM BRIGHTNESS

02101300-01-02
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7. OUTLINE DIMENSIONS
106.05 (LCM 0.0
005%0.3 106£0.2 (C/L 0O.D)
VA 9534015
7.95£0.2 (C/L OPENING) 5.25t0.5
AA. 945 (S/G) 11£0.1 (C/L)
. % 8.35 AA. 945 (LCM fgg@;wfmé’;‘m 3.85:0.3
oz b COLOR:
e I PANTONE BLACK C
X } 1
X,Y ORIGIN ‘
N [P00CRGBI¥1920 DOTS
N 20%30| SENSORS
5 i
z |
al.|E !
SIS IE=|RCI = \
25| ol 8|2
S|3| S| | w
1Y S = I - I
AUl n| 0| W
Slen| = 7
8l 2| 3
< \
>
BM TAPE
v 5 RO.S0K4) T ll
a
0 . ‘ @ BENDING AREA }
= l ! 2
?|d i S
— J A3 C/NIMSA-9637S-40C-TB
49 = OR EQUIVALENT
516405 ‘CN Z|Z o INSULATED TAPE STIFFENER
265 MAX. ‘ =5 2.85 MAX STAINLESS (GND>
37.5 MIN, £
0.5 MIN. 72,28 MAX. . UNIT : mm
101205 73.28 COMPONENT AREA SCALE : NTS
PN H=1.5 MAX.

(0) C_| THIRD ANGLE PROJECTION

NOT SPECIFIED TOLERANCE IS £ 0.5

NOTE :

1. C/L GLASS : SODA LIME , CHAMFERED EDGES.

2. FPC BENDING RADIUS SHOULD BE MORE THAN 1.0 mm.
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8. BLOCK DIAGRAM
8.1 TFT
- - - - - - - - - - - - — — — — — — — — — —
\ \
\ TET LCD PANEL \
\ 1200RGB*1920 DOTS
SENSOR
| % ﬁr |
\ \
| F18206 |
| {} |
\ \ \
| FPC LED BACKLIGHT
\ / \
L. - _— s~ . N L A - _J

v

—

= o+ N R4 R4 + s

] ) L=

~ = | ™ =1 = 3= Moy — o|la L1

ala al |uwlw e I R N B B R R T L LT B I a0l E| &

S8 199 | Slal |wyl alalvl AT A I A Py A e B g ko) IO D I e

] > > ol /el v vl ol 2] [%18%] vl Ol 2w lalalala
I e I S R e B e e e B B B B B B e Lt e e D e e e b e T e e e T e
> 2 Z| Z Z e m Z <) 5= G S S 6] 6 < @ | S| = o| s wlo| N oo o< |alo| s |w] v K| ol el S
=l adl ol <l ol vl ~ ool o S =] S = S =S S A S alafalalaldlalalalalolslololololololol ol <
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9. DETAIL DRAWING OF DOT MATRIX

- 94.5
:0.07875=
0.02623 i
él R|G|B
R|G|B :
|
I I
N | |
- I |
a | |
| 1200(RGB)*1920 DOTS |
| |
| |
[ I
I [
I [
I [
I I
| |
[ I
[ I
I I
I [
R|G|B
| A I N T
UNIT : mm
SCALE : NTS

NOT SPECIFIED TOLERANCE IS £ 0.1
DOTS MATRIX TOLERANCE IS + 0.01
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10. INTERFACE SIGNALS

PIN NO. SYMBOL FUNCTION
VLED LED BACKLIGHT ANODE
VLED LED BACKLIGHT ANODE
NC NON CONNECTION
VLSS LED BACKLIGHT CATHODE
VLSS LED BACKLIGHT CATHODE
B/L EN [LED ENABLE PIN
B/L PWM |ADJUST FOR LED BRIGHTNESS
NC NON CONNECTION
AVDD POWER SUPPLY VOLTAGE FOR ANALOG
AVDD POWER SUPPLY VOLTAGE FOR ANALOG
NC NON CONNECTION
AVEE POWER SUPPLY VOLTAGE FOR ANALOG
AVEE POWER SUPPLY VOLTAGE FOR ANALOG
NC NON CONNECTION
VDD LOGIC INPUT POWER
VDD LOGIC INPUT POWER
VSS GROUND
DSI D3- |MIPI DATA LANE3 INPUT(NEGTIVE)
DSI D3+ |[MIPI DATA LANE3 INPUT(POSITIVE)
VSS GROUND
DSI DO- |MIPI DATA LANEO INPUT(NEGTIVE)
DSI DO+ |[MIPI DATA LANEQO INPUT(POSITIVE)
VSS GROUND

o Ll L el L el el R Ll
Ololglaln|nlw|o|—~|aC|R [N [Nn|H|W( (N|—

]
(e

[\
—_

N
\SJ

[\
W

24 DSI CLK- |MIPI CLK INPUT(NEGTIVE)

25 DSI CLK+ [MIPI CLK INPUT(POSITIVE)

26 VSS GROUND

27 DSI D1- |MIPI DATA LANE1 INPUT(NEGTIVE)
28 DSI D1+ |[MIPI DATA LANEL INPUT(POSITIVE)
29 VSS GROUND

30 DSI D2- |MIPI DATA LANE2 INPUT(NEGTIVE)
31 DSI D2+ |[MIPI DATA LANE2 INPUT(POSITIVE)
32 VSS GROUND

33 RESET  |RESET LOW IS ACTIVE, NORMALLY PULLED HIGH
34 TE TEARING EFFECT OUTPUT PIN

35 VSS GROUND

36 TP SCL |I2C CLOCK INPUT

37 TP SDA |I2C DATA INPUT AND OUTPUT

38 TP INT |EXTERNAL INTERRUPT TO THE HOST
39 TP REST |[EXTERNAL RESRT, LOW ACTIVE

40 NC NON CONNECTION
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11. POWER SUPPLY

11.1 POWER SUPPLY FOR LCM

VDD
AVDD
AVEE

TFT LCM | sy T Y

VSS ® ®

VLED

LED _TL 12v
BACKLIGHT VLSS

B/L PWM [~ B
B/L EN [~ ON | OFF

TOUCH PANEL

NOTE (1) : ADJUST THE PWM SIGNAL IN ORDER TO CONTROL LED BACKLIGHT'S
BRIGHTNESS. THE HIGHER THE DUTY CYCLE, THE HIGHER THE BRIGHTNESS

Luminance

Bright
Dark Duty
1% 100%
NOTE (2) - PWM SIGNAL OPERATION FREQUENCY IS 100~1000Hz AND DIMMING DUTY.
_ PWM Dimming Dimming Duty
‘v < —100-1000Hz_ Frequency [Hz] | Min[o%] | Max[%]
100< Fom < 200 0.1 100
200< Fom < 500 0.4 100
oV 500< Fom < 1K 0.8 100
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12. CAPACITIVE TOUCH PANEL SPECIFICATION

12.1 HARDNESS

ITEM DESCRIPTION
SURFACE HARDNESS (7)H (MIN.)

12.2 DURABILITY

USING STEEL BALL AND FALLING ON TOUCH PANEL SURFACE, FROM THE
HEIGHT MUST PASS BELOW CONDITIONS :

INSPECTION
ITEM CONDITION METHOD DESCRIPTION
SIGN OF FRACTURE OR DAMAGE IS
STEEL BALL WEIGHT : 67g VISUAL |NOT ACCEPTABLE
DROP TEST | HEIGHT OF FALL : 30 cm | INSPECTION |3 TIME/ 1 POINTS, 25°C
(CENTER POINT)
| — '—
O w
I | ¥~ sTEELBALL =
| (w8
Q
| o
HIGHT | e
| Z
| <
¥ i
~ [ P
(=]
(o]

e
[
B
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12.3 I2C INTERFACE DATA STRUCTURE
12.3.1 12C READ/WRITE INTERFACE DESCRIPTION

IT IS IMPORTANT TO NOTE THAT THE TP _I2C_SDA AND TP 12C _SCL
MUST CONNECT WITH A PULL-HIGH RESISTOR RESPECTIVELY
BEFORE YOU READ/WRITE I2C DATA.

12.3.2 HOST WRITE DATA TO SLAVE

Slave Addr Data_Addr[X] Data[X] Data[X+N-1]
S Al6:0] W A R[7:0] A D[7:0] A e D[7:0] A P

Start R/W ACK ACK ACK ACK Stop

12.3.3 HOST READ DATA FROM SLAVE

Step1: Write Data Address

Slave_Addr Data_Addr[X]
S A[6:0] W A R[7:0] A P

Start R/W ACK ACK Stop

Step2: Read Data

Slave Addr Data[N] Data[X+N-1]

S A[6:0] R | A D[7:0] A D[7:0] Al P

Start R/W ACK ACK ACK Stop
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12.3.4 INTERRUPT SIGNAL FORM CTPM TO HOST

TP_INT

AS FOR STANDARD CTPM, HOST NEEDS TO USE BOTH INTERRUPT
SIGNAL AND I2C/SPI INTERFACE TO GET THE TOUCH DATA. CTPM
WILL OUTPUT AN INTERRUPT REQUEST SIGNAL TO THE HOST WHEN
THERE IS A VALID TOUCH. THEN HOST CAN GET THE TOUCH DATA
VIA 12C/SPI INTERFACE. IF THERE IS NO VALID TOUCH DETECTED,
THE TP_INT WILL OUTPUT HIGH LEVEL, AND THE HOST DOES NOT
NEED TO READ THE TOUCH DATA.THE INTERRUPT TRIGGER MODE IS
THE FALLING-EDGE TRIGGER MODE.

Touch Start Touch End
| |

|
DATA DATA DATA
| |
12C DATA Blank>< Packet O >< Packet 1 >< >< Packet N ><Blank
T 1
|

WHILE FOR INTERRUPT TRIGGER MODE, TP _INT SIGNAL WILL BE SET
TO LOW IF THERE IS A TOUCH DETECTED. BUT WHENEVER AN
UPDATE OF VALID TOUCH DATA, CTPM WILL PRODUCE A VALID
PULSE ON TP_INT PORT FOR TP INT SIGNAL, AND HOST CAN READ
THE TOUCH DATA PERIODICALLY ACCORDING TO THE FREQUENCY
OF THIS PULSE. IN THIS MODE, THE PULSE FREQUENCY IS THE TOUCH
DATA UPDATING RATE.

WHILE DETECT THE FALLING EDGE OF TP _INT PORT, HOST CAN READ
TOUCH DATA FROM REGISTER 0X01 OF WORK MODE, THEN PARSE
AND COMBINE TOUCH DATA INTO X/Y COORDINATES AND OTHER
ATTRIBUTES, PLEASE REFERS TO THE REGISTER MAP FOR DETAILS.
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13 INSPECTION CRITERIA

13.1 APPLICATION
THIS INSPECTION STANDARD IS TO BE APPLIED TO THE LCD MODULE
DELIVERED FROM EMERGING DISPLAY TECHNOLOGIES CORP.(E.D.T ) TO
CUSTOMERS

13.2 INSPECTION CONDITIONS

13.2.1 (1)OBSERVATION DISTANCE : 45+5cm
(2)VIEWING ANGLE : +45°
+45° (FOR SECTION WITHIN VIEWING AREA), REFER TO FIG.A

90° (FOR SECTION OUTSIDE OF VIEWING AREA), REF TO FIG.B
PERPENDICULAR TO MODULE SURFACE

VIEWING ANGLE SHOULD BE SMALLER THAN 45°

B af B af

¥ v &

90°

VIEW AREA

FIG.A FIG.B

THE INSPECTION CRITERIA IS ACCORDING TO LINE OF SIGHT. INSPECTION SHALL
BE MADE WITHIN THE HALF SECTION OF THE VIEWING CONE GENERATED BY LINE
SEGMENT OF 45° WITH RESPECT TO THE VERTICAL AXIS FROM CENTER VERTEX OF
LCD, THE FLUORESCENT LAMP AND THE CONE AXIS MUST BE PERPENDICULAR TO
THE LCD SURFACE.

IF THE DEFECTS ARE OUTSIDE OF VIEWING AREA, IT SHALL BE INSPECTED BY 90°
WITH RESPECT TO THE VERTICAL AXIS FROM EDGE OF VIEWING AREA.

13.2.2 ENVIRONMENT CONDITIONS -

AMBIENT TEMPERATURE 25+5°C
AMBIENT HUMIDITY 65 = 20%RH
AMBIENT COSMETIC INSPECTION 600~800 lux
ILLUMINATION | FUNCTIONAL INSPECTION 200~500 lux
INSPECTION TIME 15 secs

13.2.3 INSPECTION LOT
QUANTITY PER DELIVERY LOT FOR EACH MODEL

13.2.4 INSPECTION METHOD
A SAMPLING INSPECTION SHALL BE MADE ACCORDING TO THE
FOLLOWING PROVISIONS TO JUDGE THE ACCEPTABILITY
(2)APPLICABLE STANDARD :
ANSI/ ASQ Z1.4 NORMAL INSPECTION LEVEL II
(b)AQL : MAJOR DEFECT : AQL 0.65
MINOR DEFECT : AQL 1.0
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13.3 DEFECTS CLASSIFICATION

TYPE OF DEFECT | INSPECTION ITEM DEFECT FEATURE AQL

e DEFECT TO MISS SPECIFIED
DISPLAY FUNCTION, FOR ALL

1.DISPLAY ON AND SPECIFIED DOTS
EX: DISCONNECTION, SHORT

CIRCUIT ETC

e NO FUNCTION

MAJOR DEFECT 2.CTP FUNCTION e BROKEN LINE 0.65

e FALSE TOUCH

e NO LIGHT

3.BACKLIGHT e FLICKERING AND OTHER
ABNORMAL ILLUMINATION

e SUBJECT TO INDIVIDUAL
ACCEPTANCE SPECIFICATIONS

e BLACK/WHITE SPOT

e BUBBLES ON POLARIZER

e NEWTON RING

1.DISPLAY ZONE ¢ BLACK/WHITE LINE

e SCRATCH

e CONTAMINATION

e UNEVEN COLOR SPREAD

o STAINS

2.BEZEL ZONE e SCRATCHES

e FOREIGN MATTER

e INSUFFICIENT SOLDER

e SOLDERED IN INCORRECT
POSITION

4.DIMENSIONS

MINOR DEFECT 1.0

3.SOLBERING e CONVEX SOLDERING SPOT
e SOLDER BALLS
e SOLDER SCRAPS
4.DISPLAY ON e LIGHT LINE
(ALL ON)
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NO.

ITEM

CRITERIA

DISPLAY ON
INSPECTION

1.INCORRECT PATTERN

2.MISSING SEGMENT

3.DIM SEGMENT

4.OPERATING VOLTAGE BEYOND SPEC

OVERALL
IDIMENSIONS

1.OVERALL DIMENSION BEYOND SPEC

DOT DEFECT

(1)INSPECTION PATTERN: FULL WHITE, FULL BLACK, RED, GREEN

(2)

INOTE :
1. DEFINITION OF DOT DEFECT INDUCED FROM THE PANEL INSIDE

AND BLUE SCREENS.

DEFECT TYPE CRITERIA
BRIGHT DOT N<3
DARK DOT N<3
TOTAL BRIGHT AND DARK DOT N<6

(A) BRIGHT DOT : DOTS APPEAR BRIGHT AND UNCHANGED IN
SIZE IN WHICH LCD PANEL IS DISPLAYING
UNDER BLACK PATTERN.
(B) DARK DOT : DOTS APPEAR DARK AND UNCHANGED IN SIZE
IN WHICH LCD PANEL IS DISPLAYING UNDER
PURE RED, GREEN, BLUE PICTURE.
(C) 2 DOT ADJACENT =1 PAIR =2 DOTS
PICTURE:

2 dot adjacent 2 dot adjacent (vertical) 2 dot adjacent (slant)

BUBBLES OF
POLARIZER
DIRT/CF FAIL
SURFACE STAINS

AVERAGE DIAMETER NUMBER OF PIECES
(mm) : D PERMITTED

D<0.15 IGNORE

0.15<D<0.5 N<4
0.5<D NONE

BUBBLE ON THE
POLARIZER

D <0.15 IGNORE
SURFACE STAINS 0.15<D<0.5 N<4
0.5<D NONE
D<0.15 IGNORE

CF FAIL / SPOT 0.15<D<0.5 N<4
0.5<D NONE

NOTE : (1)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.

(2)THE EXTRANEOUS SUBSTANCE IS DEFINED AS IT CAN BE
OBSERVED WHEN THE MODULE IS POWER ON.

(3)THE DEFINITION OF AVERAGE DIAMETER, D IS DEFINED
AS FOLLOWING.
AVERAGE DIAMETER (D)=(a+b)/2

b

N
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NO. ITEM CRITERIA
THE FOLLOWING BLACK/WHITE SPOT ARE WITHIN THE
VIEWING AREA. AVERAGE DIAMETER : D (mm) D
BLACK/WHITE SIZE D PERMISSIBLE NO. D / /
5 |SPOT CIRCULAR s 32 i)ﬁ) ; IGNSO RE ‘ .
TYPE A
D>0.5 0 / /
NOTE ( 1) : THE DISTANCE BETWEEN DEFECTS
SHOULD BE MORE THAN 10mm APART.
THE FOLLOWING SCRATCH IS WITHIN THE VIEWING AREA.
WIDTH : W (mm) , LENGTH : L (mm)
SIZEW & L PERMISSIBLE NO. L —
W<0.15 IGNORE
6 |SCRATCH 0.15<W<0.2, L<8 5 \'/
W>0.2 0 A\
NOTE ( 1) : THE DISTANCE BETWEEN DEFECTS
SHOULD BE MORE THAN 10mm APART.
THE FOLLOWING BLACK LINE, WHITE LINE IS WITHIN THE
VIEWING AREA. WIDTH : W (mm), LENGTH : L (mm)
BLACK / SIZEW & L PERMISSIBLE NO. L —»

7 |WHITE LINE W<0.15 IGNORE x
LINEAR TYPE / 0.15<W<0.2, L<8 5 \
FOREIGN FIBER W>0.2 0 N W

NOTE (1) : THE DISTANCE BETWEEN DEFECTS
SHOULD BE MORE THAN 10mm APART.
BUBBLES WITHIN VIEWING AREA.
AVERAGE DIAMETER : D (mm)
SIZE D PERMISSIBLE NO.
BUBBLE / DENT D<0.2 IGNORE D /

8 |FOR OPTICAL 0.2<D<0.3 3 O

BONDING 0.3<D<0.5 2
D>0.5 0 /
NOTE ( 1) : THE DISTANCE BETWEEN DEFECTS
SHOULD BE MORE THAN 10mm APART.
CORNER X<3mm->Y<3mm-*Z<t cpereis
9 |cHIPPING (t : THICKNESS)
EDGE X<omm,Y<Imm,Z<t
(t : THICKNESS)

10 |CRACKED GLASS NOT ACCEPTABLE
LINE DEFECT

11 |ON DISPLAY OBVIOUS VERTICAL OR HORIZONTAL LINE DEFECT IS NOT ALLOWED.

|2 |MURA & LEAK ON IT’S ACCEPTABLE, IF MURA AND LEAK IS SLIGHT VISIBLE THROUGH 5% ND
DISPLAY FILTER.

UNEVEN COLOR

13 [SPREAD, TO BE DETERMINED BASED UPON THE LIMITED SAMPLE.
COLORATION
BEZEL 1. BEZEL MAY NOT HAVE RUST, BE DEFORMED OR HAVE FINGER

14 APPEARANCE PRINTS STAINS OF OTHER CONTAMINATION.

2. BEZEL MUST COMPLY WITH JOB SPECIFICATIONS.
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NO. ITEM CRITERIA
1. THERE MAY NOT BE MORE THAN 2mm OF SEALANT OUTSIDE
THE SEAL AREA ON THE PCB, AND THERE SHOULD BE NO MORE
THAN THREE PLACES.
2. NO OXIDATION OR CONTAMINATION ON PCB TERMINALS.
3. PARTS ON PCB MUST BE THE SAME AS ON THE PRODUCTION
CHARACTERISTIC CHART.
THERE SHOULD BE NO WRONG PARTS, MISSING PARTS OR EXCESS
PARTS.
4. THE JUMPER ON THE PCB SHOULD CONFORM TO THE PRODUCT
CHARACTERISTIC CHART.
5. IF SOLDER GETS ON BEZEL TAB PADS, LED PAD, ZEBRA PAD OR
SCREW HOLD PAD; MAKE SURE IT IS SMOOTHED DOWN.
1. NO SOLDERING FOUND ON THE SPECIFIED PLACE
2. INSUFFICIENT SOLDER
(a)LSL, IC
A POOR WETTING OF SOLDER IS BETWEEN LOWER BEND OR

“HEEL” OF LEAD AND PAD
SOLDER FILLET

15 |PCB

(b)CHIP COMPONENT
- SOLDER IS LESS THAN 50% OF SIDES AND FRONT FACE

WETTING
SOLDER FILLET

o s I

J—

- SOLDER WETS 3 SIDES OF TERMINAL, BUT LESS THAN 25% OF
SIDES AND FRONT SURFACE AREA ARE COVERED

SOLDER

16 |[SOLDERING

3. PARTS ALIGNMENT
(a)LSL, IC
LEAD WIDTH IS MORE THAN 50% BEYOND PAD OUTLINE

(b)CHIP COMPONENT

COMPONENT IS OFF CENTER, AND MORE THAN 50% OF THE
LEADS IS OFF THE PAD OUTLINE

4. NO UNMELTED SOLDER PASTE MAY BE PRESENT ON THE PCB.

5. NO COLD SOLDER JOINTS, MISSING SOLDER CONNECTIONS,
OXIDATION OR ICICLE.

6. NO RESIDUE OR SOLDER BALLS ON PCB.

7. NO SHORT CIRCUITS IN COMPONENTS ON PCB.
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NO. ITEM CRITERIA
1. NO LIGHT
2. FLICKERING AND OTHER ABNORMAL ILLUMINATION
17 | BACKLIGHT 3. SPOTS OR SCRATCHES THAT APPEAR WHEN LIT MUST BE JUDGED

USING LCD SPOT, LINES AND CONTAMINATION STANDARDS.

4. BACKLIGHT DOESN’T LIGHT OR COLOR IS WRONG.

1. NO OXIDATION, CONTAMINATION, CURVES OR, BENDS ON
INTERFACE PIN (OLB) OF TCP.

2. NO CRACKS ON INTERFACE PIN (OLB) OF TCP.

3. NO CONTAMINATION, SOLDER RESIDUE OR SOLDER BALLS ON
PRODUCT.

4. THE IC ON THE TCP MAY NOT BE DAMAGED, CIRCUITS.

5. THE UPPERMOST EDGE OF THE PROTECTIVE STRIP ON THE
INTERFACE PIN MUST BE PRESENT OR LOOK AS IF IT CAUSE THE
INTERFACE PIN TO SEVER.

GENERAL 6. THE RESIDUAL ROSIN OR TIN OIL OF SOLDERING

18 APPEARANCE (COMPONENT OR CHIP COMPONENT) IS NOT BURNED INTO

BROWN OR BLACK COLOR.

. SEALANT ON TOP OF THE ITO CIRCUIT HAS NOT HARDENED.

. PIN TYPE MUST MATCH TYPE IN SPECIFICATION SHEET.

. LCD PIN LOOSE OR MISSING PINS.

0. PRODUCT PACKAGING MUST BE THE SAME AS SPECIFIED ON
PACKAGING SPECIFICATION SHEET.

11. PRODUCT DIMENSION AND STRUCTURE MUST CONFORM TO

PRODUCT SPECIFICATION SHEET.
12. THE APPEARANCE OF HEAT SEAL SHOULD NOT ADMIT ANY
DIRT AND BREAK.

— O 0
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14 RELIABILITY TEST

14.1 STANDARD SPECIFICATIONS FOR RELIABILITY OF LCD MODULE

NO. ITEM DESCRIPTION
HIGH TEMPERATURE .
U | "IEST (OPERATION) |THE SAMPLE SHOULD BE ALLOWED TO STAND AT +70°C FOR 240 HRS
LOW TEMPERATURE .
2 | TEST (OPERATION) |[THE SAMPLE SHOULD BE ALLOWED TO STAND AT -20°C FOR 240 HRS
HIGH TEMPERATURE .
3 TEST (STORAGE) [THE SAMPLE SHOULD BE ALLOWED TO STAND AT +80°C FOR 240 HRS
g | LOWTEMPERATURE oo o MPLE SHOULD BE ALLOWED TO STAND AT -30°C FOR 240 HRS
TEST (STORAGE) y
HIGH TEMPERATURE | 1o < AMPLE SHOULD BE ALLOWED TO STAND AT 60°C, 90% RH
5 /HUMIDITY TEST | © 5 TR
(STORAGE)
THE SAMPLE SHOULD BE ALLOWED TO STAND THE FOLLOWING 10
CYCLES OF OPERATION :
+80°C
THERMAL SHOCK
6 TEST -30°C
(NOT OPERATED) 30 min 3 min 30 min
CYCLE
] VIBRATION 11.76 m/s%(1.2G), 10~100 Hz
(NOT OPERATED) [XYZ DIRECTIONS, | HR EACH
g SHOCK 490.0 m/s*(50G), 10 ms
(NOT OPERATED) [XYZ DIRECTIONS, 1 TIME EACH
(ELECTERS(?STATIC AIR DISCHARGE + 12KV
9 DISCHARGE) CONTACT DISCHARGE + 8KV
(NOT OPERATED) _[ACCORDING TO IEC-61000-4-2)

NOTE (1) : THE TEST SAMPLES HAVE RECOVERY TIME FOR 2 HOURS AT ROOM TEMPERATURE
BEFORE THE FUNCTION CHECK. IN THE STANDARD CONDITIONS, THERE IS NO DISPLAY
FUNCTION NG ISSUE OCCURRED.
NOTE (2) * WHEN THE LCD MODULE IS OPERATED AT A HIGHER AMBIENT TEMPERATURE
THAN 60°C, THE PWM DUTY CYCLE OF THE LED BACKLIGHT SHOULD BE ADJUSTED
TO BE LESS THAN TBD%. IF THE MODULE IS OPERATED AT A HIGHER DUTY CYCLE
THAN TBD, THEN THERE IS A POSSIBILITY OF DISTORTION AND IRREGULARITY OF

THE PICTURE DUE TO LIQUID CRYSTAL BEHAVIOR.
NOTE (3) * TESTING CONDITIONS AND INSPECTION CRITERIA

NO. ITEM TEST MODEL INSPECTION CRITERIA
CURRENT THE CURRENT CONSUMPTION SHOULD
I lconsumprion | REFER TO SPECIFICATION |- )\roRM TO THE PRODUCT SPECIFICATION.
AFTER THE TESTS HAVE BEEN EXECUTED, THE
2 |CONTRAST REFER TO SPECIFICATION [CONTRAST MUST BE LARGER THAN HALF OF
ITS INITIAL VALUE PRIOR TO THE TESTS.
3 |APPEARANCE VISUAL INSPECTION __ |DEFECT FREE
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15. CAUTION

15.1 OPERATION

15.1.1

15.1.2

15.1.3

15.1.4

15.1.5

DO NOT CONNECT OR DISCONNECT MODULES TO OR FROM THEMAIN
SYSTEM WHILE POWER IS BEING SUPPLIED .

USE THE MODULE WITHIN SPECIFIED TEMPERATURE ; LOWER
TEMPERATURE CAUSES THE RETARDATION OF BLINKING SPEED OF
THE DISPLAY ; HIGHER TEMPERATURE MAKES OVERALL DISPLAY
DISCOLOR.

WHEN THE TEMPERATURE RETURNS TO NORMALITY, THE DISPLAY
WILL OPERATE NORMALLY .

ADJUST THE LC DRIVING VOLTAGE TO OBTAIN THE OPTIMUM
CONTRAST.

POWER ON SEQUENCE INPUT SIGNALS SHOULD NOT BE SUPPLIED
TO LCD MODULE BEFORE POWER SUPPLY VOLTAGE IS APPLIED
AND REACHES THE SPECIFIED VALUE .

IF ABOVE SEQUENCE IS NOT FOLLOWED , CMOS LSIS OF LCD
MODULES MAY BE DAMAGED DUE TO LATCH - UP PROBLEM .

NOT ALLOWED TO INFLICT ANY EXTERNAL STRESS AND TO CAUSE
ANY MECHANICAL INTERFERENCE ON THE BENDING AREA OF FPC
DURING THE TAIL BENDING BACKWARDS!

DO NOT STRESS FPC AND IC ON THE MODULE!
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15.2 NOTICE
15.2.1 USE A GROUNDED SOLDERING IRON WHEN SOLDERING

15.2.2

15.2.3

15.2.4

15.2.5
15.2.6
15.2.7

15.2.8
15.2.9

15.2.10
15.2.11

CONNECTOR I/0O TERMINALS . FOR SOLDERING OR REPAIRING, TAKE
PRECAUTION AGAINST THE TEMPERATURE OF THE SOLDERING IRON
AND THE SOLDERING TIME TO PREVENT PEELING OFF THE THROUGH-
HOLE-PAD .

DO NOT DISASSEMBLE . EDT SHALL NOT BE HELD RESPONSIBLE IF
THE MODULE IS DISASSEMBLED AND UPON THE REASSEMBLY THE
MODULE FAILED .

DO NOT CHARGE STATIC ELECTRICITY , AS THE CIRCUIT OF THIS
MODULE CONTAINS CMOS LSIS. A WORKMAN'S BODY SHOULD
ALWAYS BE STATIC-PROTECTED BY USE OF AN ESD STRAP.
WORKING CLOTHES FOR SUCH PERSONNEL SHOULD BE OF
STATIC-PROTECTED MATERIAL.

ALWAYS GROUND THE ELECTRICALLY-POWERED DRIVER BEFORE
USING IT TO INSTALL THE LCD MODULE. WHILE CLEANING THE
WORK STATION BY VACUUM CLEANER, DO NOT BRING THE
SUCKING MOUTH NEAR THE MODULE ; STATIC ELECTRICITY OF
THE ELECTRICALLY-POWERED DRIVER OR THE VACUUM CLEANER
MAY DESTROY THE MODULE .

DON’T GIVE EXTERNAL SHOCK.

DON’T APPLY EXCESSIVE FORCE ON THE SURFACE.

LIQUID IN LCD IS HAZARDOUS SUBSTANCE. MUST NOT LICK AND
SWALLOW.

WHEN THE LIQUID IS ATTACH TO YOUR, SKIN, CLOTH ETC.

WASH IT OUT THOROUGHLY AND IMMEDIATELY.

DON’T OPERATE IT ABOVE THE ABSOLUTE MAXIMUM RATING.
STORAGE IN A CLEAN ENVIRONMENT, FREE FROM DUST, ACTIVE
GAS AND SOLVENT.

STORE WITHOUT ANY PHYSICAL LOAD.

REWIRING: NO MORE THAN 3 TIMES.

15.3 STORAGE

(1)STORE THE MODULE IN A DARK ROOM OR KEEP IN ORIGINAL PACKAGE
WHERE MUST KEEP AT 25+10°C AND 65%RH OR LESS.

(2)DO NOT STORE THE MODULE IN SURROUNDINGS CONTAINING ORGANIC
SOLVENT OR CORROSIVE GAS.

(3)STORE THE MODULE IN AN ANTI-ELECTROSTATIC CONTAINER OR BAG.
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