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. Application (M)

This data sheet is to introduce the specification of EQT674BKU295G active matrix 16.7M color
TFT LCD module.

Main color LCD module is controlled by Driver IC ICNL9916AC-02.

If any problem occurs concerning the items not stated in this specification, it must be solved
sincerely by both parties after deliberation.

As to basic specification of driver IC refer to the IC specification and handbook.

AMKEH AN TN EQT674BKU295G A J54EFE 16.7M Z €4 TFT LCD AH 4% o
E R B A s - TCNL9916AC-02 21

ABE AR H T WA A8, X7 AN B R R

IXEN IC (IFEAHIAG S 1 (IC FikgH) R (T .

Construction and Outline (Z&#E5K4)

Construction: LCD panel, Driver (COG), FPC with electric components, 18 White LED lump, prism
sheet, diffuser, light guide and reflector, plastic frame to fix them mechanically.

There shall be no scratches, stains, chips, distortions and other external drawbacks that may affect
the display function.

In order to realize thin module structure, double-sided adhesive tapes are used to fix LCD panels.
As these tapes do not guarantee to permanently fix the panels, LCD panel may rise from the
module when shipped from factory.

So please make sure to design the system to hold the edges of LCD panel by the soft material
such as sponge when LCD module is assembled into the cabinet.

SERRSRTEIR, BREEL COG, ¥ Jufhi FPC, 18 Nk LED B, ##f, ¥ Hds, 96
RIS &%, SRHHE SR 72

ANREAT AT REREIA TR DI BE IR . V538, . MR AR S ARG .

N T SEDLEAURRE P AR, SR O B e ] R YRt TR o E TS R AN R DRAIE 7K AT 28] 5 T
B, LCD MIARAE R I AT RE = MAKER A F2 3

JIT CAPE TSt AR DR AR AT RIS 37 55 A0 Hg (o 3 5 M) T T Bl YU 407 S5 O e S48 VLt TR AR ) 32
%.
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3. Mechanical Specification (Z##)
No. Item Contents Unit
1 Screen size (5% ~1) 6.745 inch /
2 Display mode (&) Normally black /
3 View Angle (VLA FULL VIEW /
4 Display format (4}##%) 720*1600 /
S Outline Dimensions (#MERS) | 74.37(W)x164.64(H)x2.15(D) mm
6 Active area ( TRy 70.308 (H)x 156.24 (V) mm
7 Pixel size(4 %) 0.09765x%0.09765 mm
8 Interface type (3 [13%Y) MIPI 4 lane /
9 Color Depth (it i) 16.7M /
10 | Module power consumption (1541 148(LCD/90HZ)+1080 (BL) W
DI#E)
" Back light type (§5:28%1) LED /
12 Driver IC (Zk3)j IC) TCNL9916AC—02 /
13 Weight (&) TBD 9
Note 1: Not include FPCs & Bezel extrude stucture.
#VE 1 AEIEHRGAT AR 1
4. ABSOLUTE MAXIMUM RATINGS (4% 5 &5 452 1)
Item Symbol Min. Max. Unit Note
I/0 logic voltage (I/O &% &) IovVCC -0.3 2 \%
Supply voltage (f:Hi H ) VSP -0.3 6.6 \%
Supply voltage (f:Hi H ) VSN 0.3 -6.6 \Y
Operation temperature GzATI0%) Top -20 +70 °C
Storage temperature (fEAFIRE) Tst -30 +80 °C
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5. ELECTRICAL CHARACTERISTICS (EES4:1E)
5.1 TFT DC CHARACTERISTICS(at Ta=25°C)
TFT EtfF i (at Ta=25°C)
Item Symbol Min. Typ. Max. Unit | Note

Power supply input voltage CHE 5% LD VDD - - - \Y
I/0O logic voltage (I/O &% i &) VDDI 1.65 1.8 1.95 \Y
Input voltage 'H' level i\ HLE 7K ) VIH 0.7VDDI - VDDI mV
Input voltage 'L' level (i A\ HLJEAR /KT VIL 0 - 0.3vDDI | mV
Power supply current  CHL 5 HE VL) IvspP/IVSN - 9 i} mA
/0 logic voltage current (I/O ZEHEHR) | IVDDI - 24 N mA
TFT gat It (TFTT )/

gate on voltage ) EDIRE NN VSP 45 58 6.5 v
Input positive voltage (4 \ 1EA% FiLJE D
TFT gate off volt (TFTIISRHHIE) /

gate off voltage i [15% FT e VSN 65 58 45 v
Input Negative voltage (% A\ £ B %)
Analog power supply voltage (BHIHJEHE) | AVDD - - - \%
TFT input common mode voltage

VCOM - - - Vv Note1
(TFTH N IR )

Note1 : The value is just the reference value. The customer can optimize the setting value by the different D-IC

VVcom must be adjusted to optimize display quality, as Crosstalk and Contrast Ratio etc..

wE: ZERARSEE, MHTARREREG TR BOEE, VCOM LA TIHER AL B R, thindt. X fEss
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5. 2 LED back light (5Y6XT)
At main panel the back light uses 18 pcs edge light type white LED.
EE R bR A 18 MilE ¢ LED AT
Table 4 (X 4)
Parameter (%0 Sym:ol (B IE'Min. Iyp Max. (& Unit (B Rem‘ark
)] (B/AMED | hr#EfE) | KMED (9) (&3
LED Voltage
VLED 252 27 28.8 \Y
(LED HJ%)
LED Current
ILED - 40 - A

(LED 13D m

Power Consumption
WLED - 1080 - W
(%) m
Connection
Type(Serial/Parallel/Other) 9S2P LEDs
eSS (HR I/ T I LA

Note:
*18 pcs of LED
*Please consider Allowable Forward Current on used temperature
*18 FUT
T 7% R SO VEYE Bl A AR L [F) B AL PS8 P R 5

MNMMMMNMNLED_

LEDte— M M M M M M ONOMON

LED-

BACKLIGHT CIRCUIT

(If=20mA/LED , 2.7-2.9/LED )
Fig.1*Schematics drawing of lighting (£#I|IRIHE K.1)




PEC No. MODEL No. Revised | PAGE
EQ2024121901 EQT674BKU295G Ver01 5
Ly
-l EASYQUICK TECHINOLOGY"
6. Interface signals (#O{E%)
TFT Module Interface description (TFT Atz OH#iiR)
Pin .
No Symbol Description Remark
1 LCM_LED- BL LED K1
2 LCM_LED+ BLLED A
3 NC NC
4 NC NC
5 CTP_INT CTP interrupt pin
6 GND Ground
7 CTP_RST CTP_RESET pin
MIPI-DSI data Lane 3 negative-end pin.These pins are MIPI-DSI
8 MDSI_DATA3 N ] , , ) , )
- - D3- differential data signals if MIPI interface is used
9 LCM_TE Output Pad for TE or checking signal
10 MDS| DATA3 P MIPI—I?SI dat.a Lane 3 posmlve—end.pln.Thesle pins are MIPI-DSI
- - D3+ differential data signals if MIPI interface is used
This signal will reset the function and must be applied to properl
11 LCM_RSTN .g PP propery
- initialize
12 GND Ground
13 TP_SPI1_CLK Touch SPI clock
14 MDS! DATA2 N MIPI-DSI data Lane 2 negative-end pin.These pins are MIPI-DSI
- - D2- differential data signals if MIPI interface is used
15 TP_SPI1_DI Touch SPI data output
16 MDSI_DATA2 P MIPI-DSI data Lane 2 positive-end pin.These pins are MIPI-DSI
D2+ differential data signals if MIPI interface is used
17 TP_SPI1_DO Touch SPI data input
18 GND Ground
19 TP_SPI1_CSN Touch SPI chip selection
MIPI-DSI clock Lane negative-end input pin.These pins are
20 MDSI_CLK_N MIPI-DSI CLK- differential clock signals if MIPI interface is
used.HS_CN are differential small amplitude signals.
21 LCD_CABC Backlight on/off control. This pin can be connected to external
LED driver IC
MIPI-DSI clock Lane positive-end input pin.These pins are
22 MDSI CLK P MIPI-DSI CLK+ differential clock signals if MIPI interface is
used.HS_CP are differential small amplitude signals.
23 VDD1V85 Power supply for logic power and I/O circuit.
24 GND Ground
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25 LCD_ID(GND) ID=GND
MIPI-DSI data Lane 1 negative-end input pin.These pins are
26 MDSI_DATA1_N , . . . . .
- - MIPI-DSI D1- differential data signals if MIPI interface is used.
27 NC NC
MIPI-DSI data Lane 1 positive-end input pin.These pins are
28 MDSI_DATA1_P , . . . . .
MIPI-DSI D1+ differential data signals if MIPI interface is used.
29 LCM AVEE 5.8V Power supply to analog circuits pin
30 GND Ground
31 NC NC
30 MDSI_DATAO_N MIPI—PSI dalta Lane 0 negaflve—enc-i pm.The.se pins are MIPI-DSI
DO- differential data signals if MIPI interface is used
33 LCM AVDD 5.8V Power supply to analog circuits pin
34 MDS! DATAO P MIPI-DSI data Lane 0 positive-end pin.These pins are MIPI-DSI
- - DO+ differential data signals if MIPI interface is used
35 GND Ground
36 GND Ground
37 GND Ground
38 GND Ground
39 GND Ground
40 GND Ground
39 GND Ground
40 GND Ground

7. AC CHARACTERISTICS (Zifilddt)

4.4 ~ MIPI AC Timings Characteristics

4.4.1 Vertical Timings for DSI video mode

\"S J —
VFP WSW VBP VEP
DISP_DATA I —
L k. Vor | : WDISP
0E 1 ]
VIOTAL
- N s S . ) —
SR | R R R
| | 1
3 ] Y 1 el oo ) o ¢
W K] THI THT TH H 1 T W
Dsi Bis|B|s|Bis[B|s[B|s|B RGB data Bls|8| |graadata Bls|Bis |Bis|B
Packet P is [P s plsnspsp Pls|p| Pislpis|pis |P
i Y 1 ]

Figure 4. Vertical timings for DSI interface
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Table 17. Vertical Timings List for DSl video mode
: — - nit
Parameter Symbol Conditions PP TP | max | Unit | Notes
Vertical Total VroraL Line 1
Vertical low pulse width VSW 2 4 Line 2
Vertical front porch VFP 4 16 Line 1
Vertical back porch VBP 4 16 Line 2
Vertical data start point VEW+VEBP 5] 20 Line 2
Wertical blanking period VPT VEW+VBP+VFP 10 Line
Vertical active area VDISP - 1800 1760 Line
Vertical Frame rate VR 60 120 Hz
Condition : Ta =251 Resolution = 720({RGB)* 1600
Mote 1: ICNLS916 support long-VFF LFR mode.
Mote 2: The VSW and VBP pulse width are related to G5P and GCK timing. The GSP and GCK must be set at
corresponding position for LCM normal display.
4.4.2 Horizontal Timings for DSI video mode
[] [] ] ] H
B ! L} I |
DS} Packets o | g ! Packed Pl Stream 1 f. | s E
* ' L 3
HEP
HS ,_HFF _]_HS‘.‘.': HEP., _ Hoige i HFP__
Display | Invalid data I Valid data | Invalid data
Data i | I | |
PCLE I U |_| 4 _I |_| |_| |"~.-;J U |—| I—-| —] I—l L| [
{ PCLK depend on A
D5l Clock Lane )
Figure 5. Horizontal timings for DSI video mode
Table 18. Horizontal Timings List for DSI video mode
i Sbol|| Sominon WIN | TYr | max | UMt | Notes
HS low pulse width H3W 0.2 us
Horizontal back porch HBP 0.2 us
Horizontal front porch HFP 0.3 us
Horizontal data start point HSW+HBP 0.4 us
Horizontal blanking period HELK HSEW+HBF+HFF 0.7 us
Horizontal active area Haoize 720 DCLE

Condition : Ta =25°C_Resolution = 720({RGB)* 1600.
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4.5 -~ MIPI AC Characteristics

4.5.1 High Speed Mode - Clock Timings

2 % Ulinst

Figure 6. Clock Timing

Table 19. High Speed Mode - Clock Timing

CLK PIN 2xlinsr Double U instantaneous 1.66 25 nsS
CLK PN Ulingta, Ulinste Ul instantaneous Half 0.83 12.5 nS 1
Mote 1: Ul = UlinsTA = LlINSTE.

4.5.2 High Speed Mode — Clock / Data Timings

Figure 7. DSI Clock / Data Timings

Table 20. High Speed Mode - Clock / Data Timing

Data to Clock Setup time 0.15*Ul i
Clock to Diata Hold time 0.15*UI i

Dn PN
(n=0,1.2 and 3)

g7
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4.5.3 High Speed Mode - Rising and Falling Timings

toFrcLe toRTCLE
LOFTDaTA TOATDATA
- -

N\

S . L D -1, W W0 AN W DSI-ELKE/N,

DSI-DnP/N
Full HS Swing Voltage

Figure 8. Rising and Falling Timings

Table 21. High Speed Mode - Rising and Falling Timing

Differential Rise Time for Clock tnaTCLK CLEP/N 150p3 0.3*ul 23

Differential Rise Time for Data toaToaTa DnP/N 150pS 03Ul 1,2.3
Differential Fall Time for Clock toeTeix CLEP/N 150pS 0.3*ul 23
Differential Fall Time for Data toFToATA DnP/N 150pS 0.3*Ul 1,23

Mote 1: DnP/N, n =0,1,2 and 3.
Mote 2: The display module has to meet timing requirements, which are defined for the transmitter (AF) on MIFI D-PHY
standard.
Mote 3: DSI-CLK+ = CLKP.
DSI-CLK- =CLEN.
DSI-D0+ =D0P.
DS1-D0- =DON.

4.5.4 Low Speed Mode - Bus Turn Around

MCLis C iling Control Change Display Module is Controlling
Tirum Tiraom Tirxm TiFxn Tirxn
LS00+
o I PR ey e
DsI-D0- i l ] ' L TTA SR J, ,.-"_
\ ~ ; N ; /
% ] 4 bl [
"". Wt TR R R e Fol i Lt P e el A el /
— . -
LP- 11 LP- 10 LP- 00 LP- 10 LP- 00 LP- DO LP- 00 LP-10 LP-11
Tra_GeTo
TTTTTTTT DSI-DO+
DsI-Do-

Figure 9. Bus Turnaround (ETA) from AP to display module Timing
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— Display Module is Controlling Control Change MCU is Controlling
Tirxn Timo Tirxn Tra oD Topm Tiesm
DSDO0H e mom i mimimf e mime o ey rmimmee i

DSI-D0- R\ % £ i £ /

LP-11 LP-10 LP- DD LP- 10 LP- 00 LP-00 LP- 00 LP- 10 LP-11

TN DSI-D0E

D51-D0-

Figure 10. Turnaround (BTA) from Display module to AP Timing

Table 22. Low Speed Mode - Bus Turn Around Timing

Length of LP-00,LP-01,LP-10 or LP11
DOPIN | T 50 75 nS
M| periods AP to Display Module
Length of LP-00,LP-01,LP-10 or LP11
DORM. | Time: [ e Module & AP 50 75 nS
Ti t before the Display Module starts
DOPMN | Trasoren | 1o o0 i S Tiexn 2*Tiewn | nS
driving
DOPIN | Tracers | Time to drive LP-00 by Display Module 5 Tiexn ns
DOPIN e Time to drive LP-00 after turnaround 4° Timo ns
request -AP
Note 1: DOP = DSI-D0+, DON = DSI-DO-.

4.5.5 Data Lanes from Low Power Mode to High Speed Mode

Proparatian from Low Power Mode 1a High Speed Made | T5ar = st of e Sassmison) HEDT
T THEFRERAE
LR A 5 AL R J \ | ) A 14 ! \ ; 1
o ¢ O—f el R NIl S e N 2 R, WY WS -\ :
oAp ———— habes
WL A I'I i I'.
i
5 W \ . = — - ey | | ——— e e By,
W TERME(Rdan] 1'. ! | L ! Lo 0 a \ i 1 1 / o ."-_ '
Ok | TR JIURIYCH T | RS | Syl R, S F VL oF f VN W, A iy
L#- 11 LP-01 P00 M50 Rax Symchronized
THESETTAE

Tx Symchoniped

ThE-TEAM_EW
Liow Porweer Mode Dissble B Line Termination

CLEP
CLEN

Figure 11. Data Lanes from High Speed Mode to Low Power Mode Timing

High Speed Mode, Enable Bx Line Termination

n=0,1,2 and 3
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Table 23. Data Lanes from Low Power Mode to High Speed Mode Timing

DnPiN Tien Length of any Low Power State Period 50 nS 1
Time to drive LP-00 to prepare for HS . :
DnPiM Ths-preEpars e 40+4*UI 85+6*UI nS 1
Time to enable Data lane Receiver
DnP/N THs-TREM-EN line termination measured from when 35+4*U1 ns 1
Dn crosses VILMAX
Note 1: DnP/N, n=0_1.2 and 3.
4.5.6 Data Lanes from High Speed Mode to Low Power Mode
High Speed Data
Termination Teor LP-11
p—
CLKP i ‘\;’:77{‘__'.;'_?7 \'__ £y KPP ===~
CLKN JL = ‘._5,; H i J_ = CLKN ——
|I |
I_,"I:.'
s o
DnN ——
Dnp n=0,1,2 and 3
OnM
THE-sx1P
The last laad bit The-Thais Teeeer
H5-0 H5-1
et Low Power Mode, Disable
High Speed Mode, Enable Rx Line Termination Rx Line Termination

Note:
If the fast foad bit fs H5- 0, the transmier changes from HS- 0o HS- 1,
I the Tast Toad bit is HE- 1, the transmitter chonges from HS- I 1o HS-0

Figure 12. Data Lanes from High Speed Mode to Low Power Mode Timing

Table 24. Data Lanes from High Speed Mode to Low Power Mode Timing

Time-0ut at Display Module to ignore =
DnP/M ThHzexap traniilion pedod sf EGT 40 55+4*] nS 1
DnP/N Ths-exit Time to drive LP-11 after HS burst 100 nS 1

Mote 1: DnP/M, n=0,1,2 and 3.
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4.5.7 DSI Clock Burst — High speed mode to /from Low Power Mode
Termination Resistor is r!:-':flhln i Termination Bessstor is enable i
'{ II I |I |I i CIEN
i P s _.."'; | | | o TE—_
[ j— A | l & | ey | == -
LK I LW b b | ) | F,
- W) ) L XN A
o fee /i ,-',."' ; -t N M L3
Tews. poss Teak TAai Ths et Tk Teisespraap - Tiieoe N Teik pag
HE- 01 H5- ¥ H5-0 HS5- 01
] | | ]
III III
: |
was_ | 3 | |
wp rlf_ \f N s
- L -'Ilfll ,."I-'l
H-0L2 s M i
Figure 13. Clock Lane -High speed mode to / from Low Power Mode Timing
Table 25. DSI Clock Burst - High speed mode to /from Low Power Mode Timing
nal Parameter : Unit | Notes
Time that the AP shall continue sending HS
CKP/M Tokeost | clock after the last associated Data Lanes 60+52*LI n3
has transitioned o LP mode
Time to drive HS differential state after last
CEPIM TEL:-Q.TRML 60 ns
payload clock bit of a HS transmission burst
CEP/N ThsexiT Time to drive LP-11 after HS burst 100 n3
CKEIN TeLk- Time tc? dl.'i"JE LP-00to prepare for HS 38 a5 ns
PREPARE transmission
CKEIN TeoLk-TERM. 'I'lmfj*-au_t at Clock Lane to enable HS 38 ns
EM termination
Tew- | Minimism lead HS-0 drive period before
CKPMN | eresunet ; B 300 ns
starting Clock
Teix.zer0
Time that the HS clock shall be driven prior to
CKPIM Tekpre | any associated Data Lane beginning the a*ul ng
transition from LP to HS mode
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4.7 ~ SPI AC Characteristics

SPICE

I | ] |
I i o LT lakes |, L1, iy

SPICLE

s )OO0 T X
e D G

Figure 15. AC and DC Characteristics of the I/O stages for SPl-bus

Table 28. Characteristics of the VO stages for SPl-bus

ViIL Digital input low voltage 03 0.3 10VCC

W

VIH Digital input high voltage 0.7 10V CC IOVCC W
VOL Digital low output voltage 0.3*ICvCC WV
VOH Digital high output voltage 0.70OVCC WV
1L Input Ieakage 1 nA

Table 29. Characteristics of the /O lines for SPl-bus

twsown | SPI_MISO valid time ' 50 ns

twozizu SPI_MOSI setup time 15 ns
taosivo SPI_MOSI hold time 15 ns
tescix Time for SPI_CS low to SPI_CLK high 100 ns
towes Time for SPI_CLK low to SPI_CS high 100 ns
tost Minimum SPI_CS high time before setfing SPI_CS low. 2 us
fam cin 5Pl CLK Freguency 16 MHz
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4.8 ~ Reset Input Timing

Shorter than 5us

t
RESET . REY
Terwr
internal e =
Sta Nermal Operation Resetting Initial condition
T A |Default for W RESET

Figure 16. Reset Input Timing

Table 30. Reset Input Timing

thEsw Reset "L" pulse width 10 us 1

When reset applied

RESET during Sleep in mode
Reset complete ti
treser P e When reset applied

durinE Sleep Out mode

120 ms 2

Condition : Ta =257
Mote 1: Spike due to an electrostatic discharge on RESET line does not cause imegular system reset according to the table
below.

Table 31. Reset Input Actions

Short than Sus Reset Rejected
Long than 10pS Reset
Between Sus and 10uS Reset Start

Mote 2: During the resetting period, the display will work on blanking states (The display is entering bianking seguence, which
maximum time is 120ms, when Feset starts in sleep out mode. The display remains the blank state in sleep in mode)
and then return fo Default condition for HAW RESET.

Mote 3: During Reset Complete Time, values in OTP memory will be latched to internal register during this period. This loading
is done every time when there is HW RESET complete time (tRESET) within Sms after a rising edge of RESET.

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

—l

gm:-r—\—/ Eevet is sccepted

pliT]

—_ins
\ !
RESET Less tham 20na which poaitive wp e will be rejected

]

Figure 17. Reset rejection Timing
Mote 5: It is necessary to wait Sms after releasing RESET before sending any commands.
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8. POWER SEQUENCE (H 5K F)

7.2~ Power ON Sequence

7.2.1 3 power mode (PCCS=0)

If RESX line is held high or unstable by the host during Power On, then a Hardware Reset must be applied after both WVSP

and IOVCC have been applied = otherwise correct functionality is not guaranteed. There is no fiming restriction upon this

hardware reset.

If RESX line is held Low (and stable) by the host during Power On, then the RESX must be held low for minimum 10psec

after both WSP and IOVCC have been applied.

The power on sequence for different power input modes are shown below tables and figures.

For External Flash

Table 62. Power ON Sequence Timing for External Flash

Symbol Description i Ty T | Unt | Remark
Ten1 IOVCC on to V3P on delay. =01 ms
Ten2 VEP on to VSN on delay. >0 us
T IOVCC power rise time. 0.05 2 ms
T2 V3P power rise time. 02 ms
T3 VSN power fall time. 0.2 ms
T4 Jpower ready to RESET_N high. 10 ms
Ta HS_VCC to MIPI bus ready deifay. 0 ms Mote1
TG RESET_N low pericd. 10 us
7 RESET_N high to OTP load ready 30 ms Mote2
T iﬁ%ﬁué:;?mand received to video packet ) 120 i Note3
Tio | Semp ot oo depiy o -0 s

Mote1: TS max time = TOM1+T2+TONZ+T3+4T4

Mote2: In general, flash reload time needs 20ms. If external flash application is necessary, T7 needs more than 30ms for OTF

and flash refoad. The MIPI commands should be transmitted after T7.

Mote3: The 120 ms is the recommend time of TS by default setting. If 70 ms is required, it has to working on particular register

setting.
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The Power on sequence is shown as below.

I T1 :
E = 3 s,
VSP X
gES
VSN .
_—
T T
RESET N . R T —T9
! il HES I [
T5 . |-q---|1- re={ T10

//\E;wm lane: L:I='11}

Signal stabilization period

|
12C/SPI J/f? > Command
Touch FW Readl'.rl
TP_RESET N /|

MIPI

Figure 109. Power on sequence for External Flash

Mote1: Unless otherwise specified, timings herein show cross point at 50% of signal/power level.
Mote2: This power-on sequence is based on adding Schottky diode on VGL pin to ground.
Mote3d: TP_RESET_M is recommended keeps high all the times.
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For Host download (Zero-Flash)
Table 63. Power ON Sequence Timing for Host download (Zero-Flash)
Symbol | Description "M | Ty | Max Unit Remark
Ten IOWCC on to VSF on delay. =01 ms
Ten2 VSP on to VSN on delay. =0 us
T IOVCC power rise time. 0.05 2 ms
T2 WSP power rise time. 02 ms
T3 VSN power fall time. 02 ms
T4 Jpower ready to RESET_N high. 10 ms
TS5 HS _VCC to MIPI bus ready delay. 0 ms MNote1
TG RESET _M low period. 10 us
T7 RESET_MN high to OTP load ready 30 ms Mote2
T g:]el;&sp:;uﬁu;;:;r;mand received to video packet . 120 b4 Note3
Ty | Do e e -0 s

Note1: TS max time = TON1+T2+TON2+T3+T4

NoteZ: In general, flash reload time needs 20ms. If external flash application is necessary, T7 needs more than 30ms for OTP

and flash reload. The MIPI commands should be transmitted after T7.

Note3: The 120 ms is the recommend time of T9 by default setting. If 70 ms is required, it has to working on particular register

setting.

The Power on sequence is shown as below.
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Figure 110. Power on sequence for Host Download (Zero-Flash)
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9. Optical Characteristics (J%224%4F)
ltem T Symbol | Condition | Min. (& | Typ.(#5 | Max. (& | Unit (}& | Remark
em i . .
(FEfD (& /MED B KB () (&1
Rise
Response time | (LE7F) Tr Note 1
‘ 6=0° - - 30 ms
(i 7 i) ) +Fall +Tf FIG.1
CRE
Luminance =) Br 6=0° 400 450 Cd/m? Note 3
T FIG.2
LuTinance uniformity YU 6=0° 80 ) ) % Note 4
GRS FIG.2
Contrast ratio (X ECE) CR 6=0° 1000 1500 - - Note 2
FIG.2
T
°p 75 80 -
QUIEEY;
Viewing Bottom
N 75 80 -
angle(with B Note 6
CR210 degree
Polarizer) Left FIG.3
‘ 75 80 -
(A (KD
Right
9 75 80 -
(Fid)
White Chromaticity X 0.08 0-30 +0.03 - Note 5
) CIE FIG.2
- Y -0.03 0.32 +0.03 - CIE1931
Note 5
NTSC (M) - TBD - - %
PERE FIG.2

Note1. Definition of response time

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

10%.

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

For additional information see FIG1.
Note2.Definition of contrast ratio

Contrast ratio(Cr) is defined mathematically by the following formula.

For more information see FIG.2.

Contrast ratio=

Luminance measured when LCD on the “White” state

Luminance measured when LCD on the “Black” state
Measured at the center area of the LCD
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Note3.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)
Note4d.Definition of luminance uniformity
The luminance uniformity in surface luminance is det-ermined 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)
Note5. 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. For contrast ratio, Surface Luminance,
Luminance uniformity and CIE,the testing data is base on TOPCON’s BM-50r BM-7 photo detector or
compatible.

FIG.1. The definition of response Time

- A

FIG.2. Measuring method for contrast ratio, surface luminance,
luminance uniformity, CIE (x,y) chromaticity
H,V : Active area
Light spot size & =1.5mm (BM-7)50cm distance or compatible distance from the LCM surface to
detector lens.
Test spot position : see Figure a.
measurement instrument : TOPCON’s luminance meter BM-7 or compatible ,see Figure b.
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-':'; Column B
1 _PHOTD DETECTOR
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Figure a

FIG.3. The definition of viewing angle
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Figure b
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10.LCD Module Outline dimensions (EHAEE )
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11.Packaging Specification (GL3EH)

1.1 Package quantity inone Box: TBD PCS
1.2 Box Size : TBD mm * TBD mm * TBD mm
1.3 1BOX=TBD CARTON

1.4 1 CARTON = TBD (Full tray) + 1 (dummy / top tray) =TBD tray
1.5 1 TRAY =TBD PCS LCM
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