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1.Application GER)

This specification applies to 3.0”color TFT-LCD module with Capacitive sensors
Touch Switch module (T-55149GD030J-MLW-AMN).

AARRET, A7 My 7 ARDPET OHERBTAD Y v F AL v F

Y 2 —/Uff TFT-LCD & ¥ = — /(&% : T-55149GD030J-MLW-AMN)Z# 3 5 ,

2.General Specifications (— 2+ #)

Dot Pixels
(# & %0
Dot Size
(F» hhoa X)
Pixel Arrangement
(1 FEELA)
Color Depth
(&%)
Viewing Area
(B 2h 5 27 &)

Outline Dimensions* :

(GHE~HE)

Weight (T &)

LCD Type
(LCD # A )

Viewing Direction

(1544)
TFT Driver

Data Transfer
(F— 2% )

Back-light
(N7 T4 1)

Lead free

240X 3 [R.G.B.] (W) X 400 (H) dots

0.054 (W) X 0.162 (H) mm

RGB-Stripe(RGB A k7 1 )

262144 color

38.88 (W) X 64.8 (H) mm

47.28 (W) X 76.4* (H) X 5.34max.** (D) mm

* Without FPC

**Without Hook

31.4g max.

ASS-25521
(TFT / Normally white-mode (/ —< U —&ETU A |)
/ Semi-Transflective (}-FiBE) )

6:00

Controler driver R61509 (RENASAS, /L1 A )
(=> hr—/LLSI

18 /16 /9 / 8-bit 80 system
(802 18/16/9/8-bit £ v X —7 =—R)
Serial (V7 NA v H—T —R)
18/16/6-bit RGB I/F (18/16/6-bitRGB A » Z— 7 =—A)

LED Back-light / White (LED /3> 27 5 A K /KRUA )

Our product corresponds to lead free.
Lead free is defined as below:

1) The solder used in the LCD module.
2) Electrical components (Terminal section) used in the LCD module.

Any lead used within the electrical component does not apply to
our module definition of lead free.
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o v —

RoHS regulation

RoHS #H &

AT, 7 ) —IZxs L TR £,
Y07 U —OERIFILLTO®EY TT,

) EREY2a— BRI WD T[]
2) WEHEY 22— VIERALTWS TEFE

(I-¥#057) )

BL., EFHENIICE ENLTO ISR E LET,

To our best knowledge, this product satisfies

materialrequirement of RoHS regulation.

Our company is doing the best efforts to obtain
the equivalent certificate from our suppliers.

WA OFRAT ARV ICHBWT, AT RoHS HED

THEEM LR L TND &

ek LTRY £7,

Mgk b LTI, A —  — S L C AR O R A

RO DN KRIROEE S 24T > TR £,

<Touch Switch (¥ v FAA vF) >

Screen Size 3.0inches (A > 9)
Gl P 41 %)
SW Active Area 35.0(W) x 55.0(H) mm
(B RhENE R R
Number of Switch 12Point
(SW %0
Interface . SPI
(B =T xAR)
3.0perating Conditions (B 5 )
ltem Conditions Temperature Range Remark
(HH) (Z:f) (5L R ) (E=)
Operating Temperature Range PNL Surface 20~70°C Note1,2
(B VEIRL L iR (/SRR HE) (1, 2)
Storage Temperature Range PNL Surface 30~80°C Note1,2
(PRAFIRL L PR (/R HE) (H#1,2)

Note2: Non condensing.
E2: MERREZ L,

Note1: Operating temperature range defines the operation only and the contrast, response time
and other display optical characteristics are set at Ta=+25°C.
1 BVEEEEAL, BEOALRIETDIRETHY, 2 T A M ISERE, 0D
FORENL, JEFMERE I Ta=+25°CIC CTHIE L £ 7,
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4 Dimensinal Qutline (4} %]

[eruepyuoy

v oueg 1ysoyeg
118

5560 WYBPLGE-L \yonSewe), onse,

13700

ANITLNO TYNOISNIWIQ
i
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5.Block Diagram (7O v 4984455 L)

VDD———»

VC|———
GND——

RESET*——»

DBO~DB17<718L>

SDl———»
SDO— !
RD*——m»
WR*/SC—7F
RS—»
CS*——p
ENABLE ————
VSYNC——
HSYNC——»

DOTCLK——»

FMARK———»

IMO—»
M1 ———n

IM2 ———»

720 LCDP

240(RGB) x 400 dots

y

LED-A

LED-K

<Touch Switch (Z Yy FRXA Y F) >

LED Backlight

v

VDRIVE
SDI

v

SDO
SCLK

A

v

v

CS
INT <

GPl| «——»

v

VCC

Cap Touch Controller

AD7147

A

SIUUBYD Z) |
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6.1/0 Terminal (I ~ OixF)

6.1.CN1 Pin Assignment (CN1 ifi¥F %)

Corresponding Connector Gl & =+ 7 #) : HIROSE (& 1 = &#E#) : FH19S-45S-0.5SH (05)

No. Symbol (GE%5) Functional Description (# # &t 1)

1 NC Non Connection (GRAE )

2 LED-K LED Cathode (LED # Y — K-

3 NC Non Connection (GRAE 1)

4 LED-A LED Anode (LED 7/ — Rif)

5 GND Power Supply (OV, GND) (IR (0V, GND))

6 GND Power Supply (0V, GND) (&JR (0V, GND))

7 RESET* Reset Signal L:Reset (Ut ME® L:VUEwyh)

8 NC Non Connection (GRAE )

9 DB17 18-bit parallel bi-directional data bus for 80-system interface operation
10 DB16 (80 A o #—7 = — AENMERFD 18bit D[R T — & /3 A)

11 DB15 8 bit I/F : DB17-DB10 are used.

12 DB14 8ty ¥ —7x—A:DB17-DB10 % )

13 DB13 9 bit I/F : DB17-DB9 are used.

14 DB12 9ty hA X —7 x—A: DB17-DB9 % )

15 DB11 16 bit I/F : DB17-DB10 and DB8-DB1 are used.

16 DB10 (16 vy hA v #—7 x—AZ:DB17-DB10 & DB8-DB1 % H)
17 DB9 18 bit I/F : DB17-DB0 are used.

18 DB8 (18 ¥ A & —7 =—A: DB17-DB0 % 1# )

19 DB7 18-bit parallel bi-directional data bus for RGB interface operation
20 DB6 (RGB /£ v & —7 = —ABNWERED 18 B O F T —F S R)
21 DB5 6 bit I/F : DB17-DB12 are used.

22 DB4 G6vryhr¥—7x—A:DB17-DB12 %1 H)

23 DB3 16 bit I/F : DB17-DB13 and DB11- DB1 are used.

24 DB2 (16 £y bA X —7 =—2: DB17-DB13 & DB11- DB1 % f# FH)
25 DB1 18 bit I/F : DB17-DB0 are used.

26 DBO (18 £ A v & —7 x—A: DB17-DBO % f#i )

27 SDI Serial Data Input (37U 7 L5 —% A /)

28 SDO Output for Serial Data (VU 75— 4 7))

29 RD* Read Control Input  L:Active (U — F{E5 L :#ER)

30 WR*/SCL Write Control Input  L:Active / Input for Serial Clock

(74 M5 L :@BRAVITAZmy s AN)
31 RS Reister Select Input (LA %L 27 F AS)
32 cs* Chip Select Input  L:Active (F v 7L~ ME#% L: B
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No. Symbol (GE25) Functional Description (# # &t )

33 ENABLE Data enable signal for RGB interface (7 —% A % —7 /5 &)
34 VSYNC Vertical sync signal for RGB interface (FERE[FEHIE &)
35 HSYNC Horizontal sync signal for RGB interface (ZKE[RIHiE =)
36 DOTCLK Clock signal for sampling catch data signal (K 7 v Z7{E%5)
37 FMARK First Line Marker(Indicates Start of Frame)
(7 L—LHEE VA )
38 VDD Power Supply to the Intrface Pins
(A B =T z—A " FEIR)
39 VCI Power Supply to the LCD and Intrnal Logic
(RO e ¥y 7 FER)
40 IMO Select a mode to Interface to an MPU.In serial interface operation,

the IMO pin is used to set the ID bit of device code.

41 IM1 (MPU £ DA o H—T 2—AF— @R, VI TN F—Tx—RA
ENERF IMO W 137 /314 2 ID =2— FARESINET, )

42 IM2
IM2 | IM1 | IMO Interface Mode DB Pin | Colors
(A v HF—Tz—AF—F) (B2%)
0 0 0 80-system 18-bit interface DB17-0 | 262,144
(80 & 18bit {/}~7==%)
0 0 1 80-system 9-bit interface DB17-9 | 262,144
(80 5% 9bit {/4~7==%)
0 1 0 80-system 16-bit interface |DB17-10 | 262,144
(80 & 16bit {/}~7==4) DB8-1
0 1 1 80-system 8-bit interface DB17-10 | 262,144
(80 5% 8bit {/}~7==%)
1 0 |(*ID) | Clock synchronous serial - 65,536
(Zmy 7D T )
1 1 0 |Setting Disabled (BXEAF]) - -
1 |1 1 |Setting Disabled (GRE~A]) - -
43 GND GND
44 GND GND
45 NC Non Connection (GRAE )
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CN2 Pin Assignment (CN2 5HF4)

Used FPC (f#H FPC) : P0.5mm, 10pin,T=0.5mm
Corresponding Connector G2~ #) :6240 Series (ELCO)

No. |Symbol G2 5) Functional Description (# #E @i B)
1 BIAS Bias node for internal circuitry (PNEREIFEON (T4 )=} H5T)
100nF capacitor is required to GND
(GND & ORIZ 100nF D07 AN L)
2 GND round reference point for all circuitry (Z[EIF D7 770 FEAEERIR )
3 vce Power supply voltage (FEJR7ET)
4 VDRIVE Serial interface operating voltage supply V)7V {747 AH O EIRH 1)
5 SDO Serial data output (VI7V-7 =} 17)
6 SDI Serial data input (¥)7V-7 =¥ AJ7)
7 SCLK Clock input of the serial interface (V)7W-A/J=TA2D)ny) A F7)
8 /CS Chip select signal for serial interface (V) 7Vig{g fFy7" tVIMES)
9 /INT General purpose open drain interrupt output (JLAA=7" v« } V(v ELAAH )
A pull-up resistor is required.
(7" wy 997" MibE, 77 W7y BN LB
10 GPIO General purpose 1/0 port GRLAAH I ~1)
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7.Electrical Specifications (BT B4 )

7.1.Absolute Maximum Ratings (&K EH)

Ta=-20~70°C, GND=0V

Parameter Symbol Conditions Min. Max. Units
CED (FL ) (% 1) (Bfr)
Supply Voltage VDD - -0.3 46 \Y)
(BIREE)
Supply for step-up Voltage VCI - -0.3 46 V
(AR HEREL)
Input Voltage VIN - -0.3 VDD+0.3 \
(AJJEHE)
<Touch Switch (# v F XA vF) >
Ta=25°C, GND=0V
Parameter Symbol Conditions Min. Max. Units
(" R) (Fe %) (% ) (BAL)
Supply Voltage VCC B -0.3 3.6 \
(BIREE)
Input Voltage VIN GND-0.3 |VCC+0.3V Y
(AJJEE)
7.2.DC Characteristics (D C4¥4)
Ta=-20~70°C, VSS=0V
Parameter Symbol Conditions Min. Typ. Max. Units
(" H) (FE5) (& ) (BLAL)
Supply Voltage VDD - 1.7 1.8 1.9 v
(BIREL)
Supply for step-up Voltage | y/¢| R 26 28 30 Vi
(AR HEIREE)
High Level Input Voltage VIH - 0.8VDD - VDD \V;
("High" L~V A F17E )
Low Level Input Voltage ViL - GND - 0.2VDD \V;
("Low" L1 A S BB IE)
High Level Output Voltage | /o4 loH=2.0mA VDD-0.5 - vDD \V;
("High" LU H 38
Low Level Output Voltage | y/o, lo.=2.0mA GND - 05 Vv
("Low" L~LH FJ B E)
Supply Current DD | Still picture (1L 2.1 5.0 WA
VDD - GND = 1.8V
N B, = Y
(R without back-light
Note 1(#F 1)lo.=2.0mA
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Parameter Symbol Conditions Min. Typ. Max. Units
(5 R) (F5) (% ) (BAT)
Supply Current icI | Still picture (1L D) - 105 | 158 | mA
VCI - GND = 2.8V
S B S
(HR ) without back-light
Note 1(#F 1)
VCOM High Level Veown | Still picture (11 187) - (3.1) - v
(VCOM “High” L~ L& E) VCI - GND = 2.8V
VCOM Low Level Voo | Still picture  (F 1k ) - (-0.8) - v
(VCOM “High” L~V JT) VCI - GND = 2.8V

Note1: The driving conditions are to be described.

Note2: Please keep VCI VDD

: DB17~DB0, RESET, RD, WR/SCL, RS, CS, ENABLE, VSYNC, HSYNC, DOTCLK, FMARK

<Touch Switch (2 Y FRXA YF) >

Ta=25°C, GND=0V

Parameter Symbol Conditions Min. Typ. Max. Units
(H R) (‘& &) (% 1) (BL)
Supply Voltage vCcC - 26 3.3 3.6 \
for System
(AT HHBIRET)
"High" Level Input Voltage VIH - 0.7VCC - vce \
("High" L~V A 1) &)
"Low" Level Input Voltage Vi - 0 - 0.4 \
("Low" L'~V A TSI EEJE)
High Level Output Voltage VoH - VCC-0.6 - VCC \
("High" L~V HH ) E)
Low Level Output Voltage VoL - 0 - 0.4 \%
("Low" L~V H FIEEFE)
Opeating mode Current ICC VCC-GND=3.3V - 1.0 1.5 mA
(FBIRFEI)
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7.3.AC Characteristics (A CHFt%)

7.3.1. 80-system Bus Interface Timing Characteristics (Fig.1)
(BORNRAVEA—TT—REA I T4 (B1)

(1) 16 or 18bit Inetrface (Normal write mode: R003h; I1B9=0)
(16 or 18bit 4 2 —7 =t —X (BEEEAHE— F: R003h; IB9=0)

Condition (5:f4) : Ta=—20~70°C, VDD=1.7V~1.9V

Parameter Symbol Min. Typ. Max. Units
(HH) ") (Bfir)
Bus cycle Time Write(E & jA%) tevew 110 - - ns
(NAYA 7 VR Read (74 H L) tever 450 - - ns
Write low-level pulse width PWLw 30 - - ns
(EX AL Low™ SV AE)
Read low-level pulse width PWLrR 170 - - ns
(FiAH L"Low” /L A 1)
Write High-level pulse width PWhw 30 - - ns
(F X AL High”/ 3L A1)
Read High-level pulse width PWHR 250 - - ns
(FE A H L High” /v A i)
Write Read Rise/Fall Time twrr, twrr | - - 10 ns
(FExAH, GAHULLE ERY | SLTF Y KHE)
Write (FXA%) 0 - - ns
SetupTime (RS to CS*,WR*) fae
(B> b7 » 7)) | Read (FiZ L) 10 - ns
(RS to CS*,RD*)
Address hold Time tan 2 - - ns
(7 F L AFR—)L R
Write Data Setup Time tosw 20 - - ns
(FEAHBT—FEy N7 v 7HEH)
Write Data Hold Time thwr 10 - - ns
(EEAHLT — X F—/V VIR
Read Data Delay Time toor - - 150 ns
(Ferth L7 — & B ZERFH])
Read Data Hold Time tonr 5 - - ns
(Fed L7 — & —/b NIRR)
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(2) 16 or 18bit Inetrface (High speed write mode: R003h; IB9=1)
(16 or18bit 1 >4 —T7 =z —X (EEE FiAH#E— F: R003h; IB9=0)

Condition (5:ff) : Ta=—20~70°C, VDD=1.7V~1.9V

Parameter Symbol Min. Typ. Max. Units
(H A) Ge =) (ifir)

Bus cycle Time Write (£ & JA%) tevew 65 - - ns
(INAY A 7 VEER) Read(Ft /i L) tever 450 - - ns

Wirite low-level pulse width PWLw 30 - - ns
(FEX AR Low’ /L A IE)

Read low-level pulse width PWLRrR 170 - - ns
(FAH L7Low” /L A 1ig)

Write High-level pulse width PWhw 20 - - ns
(& A High? L A hig)

Read High-level pulse width PWHR 250 - - ns
(FEAH L High” /v A i)

Write Read Rise/Fall Time twrr, twre | - - 10 ns
(ExiAH, SAHULLE E2RY | LT Y RE)

Write (FXiA7z) 0 - - ns
SetupTime (RS to CS*WR*) fae
(£ M7 v 7KH) | Read (FAHL) 10 - ns
(RS to CS*RD*)

Address hold Time tan 2 - - ns
(7 R L AFR—/L NEER)

Write Data Setup Time tosw 20 - - ns
(BXALT—HEy M7 v 7HH)

Write Data Hold Time thwr 10 - - ns
(FB&XIAHLT — X F—/L NIEH)

Read Data Delay Time toor - - 150 ns
(Ferth L7 — & B FEREH)

Read Data Hold Time toHr 5 - - ns
(Fedr Ly — & R—v NIRgR)
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(3) 8 or 9bit Inetrface (Normal / High speed write mode: R003h; IB9=0/1)
(8or9bit 1 »2—T7x—RX (BE /EREREEFAHAE— F: R003h; IB9=0/1)

Condition (£:f) : Ta=—20~70°C, VDD=1.7V~1.9V

Parameter Symbol Min. Typ. Max. Units
(E A) (e %) (Bifir)

Bus cycle Time Write(GE & 3A ) tevew 60 - - ns
(RRHA 7 VEER) Read(#i/H L) tever 450 - - ns

Write low-level pulse width PWLw 30 - - ns
(FEXAZLow™” LV A )

Read low-level pulse width PWLr 170 - - ns
(FEAH L Low™ <)L A 1E)

Write High-level pulse width PWhw 20 - - ns
(F % A High”/ /L A 1)

Read High-level pulse width PWHR 250 - - ns
(A H L High”/ <V A 1)

Write Read Rise/Fall Time twrr, twre | - - 10 ns
(FEXAH, GAMULSLE E2Y | S2H Y KEE)

Write (FZiAHA) 0 - - ns
SetupTime (RS to CS*,WR*) fae
(v M7 v 7RH) | Read (FiAHiL) 10 - ns
(RS to CS*,RD*)

Address hold Time tan 2 - . ns
(7 R AFR—/L NEER)

Write Data Setup Time tosw 20 - - ns
(BXABLTFT—FEy b7 v 7HH)

Write Data Hold Time thwr 10 - - ns
(FEXABT —HF—/V FIRR)

Read Data Delay Time toor - - 150 ns
(Ferth L7 — & R FERF[H])

Read Data Hold Time tonr 5 - - ns

(%Eﬁu”j L;‘:—-ﬁ H~— }\Hﬁ:ﬁfﬁ)
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RS

tAs tAH

PWLW, PW LR PW HW, PW HR

A

WR* 3

* Z | \
RE twRr \E / ‘;tWRf

t
DSW tHwRr N
DB17~DBO ><LV'H wrte pata VM )§<
~ X ViL e yam VIL A
tDHR
4 \
VOH1 VOH1
DB17~DBO >§‘cVOL1 Read Data VOL1/E<
tDD;=
tcyew, toycr N
Fig. 1 (B 1)
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<Touch Switch (2 YF XA v F) >

Serial Interface Timing Characteristics (U7 ILA 23 —T T —R 5 4 2 U T4%MH)
Ta=25°C, GND=0V

Parameter Symbol Min. Typ. Max. Units
(H A) Ge =) (Bifir)
SCLK Frequency fsclk - - 5 MHZ
(SCLK JEH %0
/CS Falling edge to first SCLK falling edge t1 5 - - ns

(Fv 7L Z FLB FRY Ty DL RID
SCLK DB MY = v )

SCLK high pulse width t2 20 - - ns
(SCLK"H” /%)L A1)

SCLK low pulse width t3 20 - - ns
(SCLK”L” 73/ A1)

SDI setup time t4 15 - - ns
(SDItEw N7 w7 XA L)

SDI hold time t5 15 - - ns
(SDI AR —/L K& A 1)

SDO access time after SCLK falling edge t6 - - 20 ns

(SCK Y~ TOmyPHBDOSDO TV EAZ A L)

/CS rising edge to SDO high impedancs t7 - - 16 ns
(Fo7EBLZ OB EBRD T Ui
SDO W ANA A L E—F R DET)

SCLK rising edge to /CS high t8 15 - - ns
(SCLK DN.H ER D B F v 7L MR
NANIRDHFET)

& A8
- fp e

SCLK 15 186 1 | 2 | L 16

501 X x x L8g X

-t I" -l
S0 72 (MS«B K X X 5B ;1
B 2SPIOEEY 1 5 2 7
T-55149GD030J-MLW-AMN OPTREX CORPORATION Page 16/56

OPTREX Confidential



7.3.2.Clock-synchronized Serial Interface Timing Characteristics (Fig.2)
LOvIRHVITFTINAE—TI—R AL I 5% (K2)

Condition (&) : Ta=—20~70°C, VDD=1.7V~1.9V

Parameter Symbol Min. Typ. Max. Units
(H RA) (e %) (ifir)

Serial Clock Cycle time (Write) tscve 100 - 20000 ns
(VTN T a7 A 7 VR (BEAR) )

Serial Clock Cycle time (Read) tscve 350 - 20000 ns
(VTN Tay A 7 VR FEAHL) )

Serial Clock (High Level Width ) (Write) tscn 40 - - ns
(V7 vr oy 77High” 7LV ANE (BEAL) )

Serial Clock (High Level Width ) (Read) tscn 150 - - ns
(U777 High” 7SV AR GEstH L) )

Serial Clock (Low Level Width ) (Write) tscL 40 - - ns
(V7T sy 7’Low’ 7SIV ANE (EEAR) )

Serial Clock (Low Level Width ) (Read) tscL 150 - - ns
(UT ATy 7 Low” 7SIV ATE (FAHL) )

Serial Clock Rise/Fall Time tscrtser - - 20 ns
(VTN T sy 73 B30 SLTF D KR

Chip Select Set-up Time tesu 20 - - ns
(Fo 77 by b7 v THER)

Chip Select Hold Time ten 60 - - ns
(F v 7 LT FR— FEFH)

Serial Input Data Set-up Time tsisu 30 - - ns
(VU TNVANT =%y T v 7))

Serial Input Data Hold Time tsim 30 - - ns
(VT NWVAST — & R —/ NigH)

Serial Output Data Delay Time tsop - - 130 ns
(U TN T — 2 BTN )

Serial Output Data Hold Time tson 5 - - ns

(U7 NHIIT — 2R — L Fi#E)
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cs*

VIL VIL
tcsu tscH tscL tcH
soL vin tser me tsct lavm
N ViL 7 ViL

tscvc

tsisu tsH
SDA \\//'H Input Data Input Data ><
>£ IL

TSOH

VOH? Output Data Output Data
VoL1

VOH1
VOL1

TsoD
SDA

Fig. 2 (& 2 )
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7.3.3.RGB Interface(Fig.3)
(RGBA2E—TJ7x—A) (H3)

(1) 16 or 18bit RGB Inetrface (High speed write mode: R003h; IB9=1)
(16 or 18bitRGB 1 > 42— 27 1 —R (HERE FIAAE— F: R003h; IB9=1) )
Ta=-20~70°C, VDD=1.7V~1.9V

Parameter Symbol | Min. Typ. | Max. Units
(| H) (F2 %) (BAr)
VSYNC/HSYNC Setup Time tsyncs 0 - 1 clock
(VSYNC / HSYNC & v k7 » 7 FE[H])
Enable Setup Time (1 x—7 vt v M7 v FHE) tEns 10 - - ns
Enable Hold Time (- *— 7 /L d—/ b FIFf#) tENH 20 - - ns
DOTCLK Low-level pulse width PWbL 40 - - ns
(DOTCLK’Low” ~X/L Alig)
DOTCLK High-level pulse width PWbpH 40 - - ns
(DOTCLK’High” 7%/ A iig)
DOTCLK Cycle Time (DOTCLK -1 7 /LIRFH]) tcvep 100 - - ns
Data Setup Time (F—# -t b7 v 7)) tros 10 - - ns
Data Hold Time (7 —# & —/L F§fH]) tPDH 40 - - ns
DOTCLK, VSYNC, HSYNC Rise / Fall Time trgbr, trgbf - - 25 ns
(DOTCLK, VSYNC, HSYNC 3.6 EA3 Y | 32T 9 KEfE)

(2) 6bit RGB Inetrface (High speed write mode: R003h; IB9=1)
(BbitRGB 1 2 —7 1 —X (HREEFIAAE— F: R003h; I1B9=1) )
Ta=-20~70°C, VDD=1.7V~1.9V

Parameter Symbol Min. Typ. Max. Units
(5 ) (ft %) (BAL)
VSYNC/HSYNC Setup Time tsyncs 0 - 1 clock
(VSYNC /HSYNC & v M7 v 7))
Enable Setup Time (1 x—7 & v M7 v FHE) tEns 10 - - ns
Enable Hold Time(1 = — 7 /L — /L FEFf) tENH 25 - - ns
DOTCLK Low-level pulse width PWbL 25 - - ns
(DOTCLK’Low” /<)L A i)
DOTCLK High-level pulse width PWpH 25 - - ns
(DOTCLK"High” <\ 2 1ig)
DOTCLK Cycle Time (DOTCLK 1 7 /L) tevep 60 - - ns
Data Setup Time (F—#t > N7 v 7If) tPDs 10 - - ns
Data Hold Time (7 —# #&—/L FIRfi) tPDH 25 - - ns
DOTCLK, VSYNC, HSYNC Rise / Fall Time trgbr, trgbf - - 25 ns
(DOTCLK, VSYNC, HSYNC 2.6 B3 D) | S27F 9 IKFf#])
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trgbf, trgbr tsyncs
VSYNC
HSYNC
tENS tENH
ENABLE
P tcyep
W PWobL
DOTCLK
P PWobH
trgbf RN P hgbr
D teps ) tPDH
DB17~DB0 >< Write Data
Fig. 3 (8 3)
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One frame(1 7 L — 4)

7.3.4.RGB Interface Timing (RGB A >3 —27xt—X3 A2 24)

(1) 16 or 18bit RGB Interface Timing (16,18bit RGB 4 >4 —Jx—XB A X %)

ﬁﬂBack porch period Front porch period L
, (/:yf 7 R—F) (7uv I~7K~%)“
VSYNC
HSYNC
DOTCLK
ENABLE 1
1
DB17-0 [HEE e H a0
Vi
- 1H or more(1H £L ) -
VSYNC
1H
E L
HLW=1CLK
R
HSYNC
1clock
DOTCLK
» DTST = 1CLK
i}
ENABLE
r—— g, g
DBA7-0 A KA A A K
- Valid data (H%h7—#)
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(2) 6bit RGB Interface Timing

One frame(1 7 L-—.4)
.‘————

(BbitRGB A B —T T —RXBAZY)

B

Back porch period Front porch period
Sy I R—F 7ay hE—F
L A4 ) (

L

4

e
:

VSYNC

i
;

wsyne |||

poTcLk || | i
ENABLE l |
DB17- 12 S E AR ARA AR LR
(DB5-0) | ;e’l'«:!\:]‘\:"\:'\*ﬁf fl:zl‘f f‘iflif(fzfiégig 5:5.«;,&
- 1H or more(1H JJ I-) N
VSYNC
= 1H -
- HLW=3CLK
HSYNC
1clock
—
~ DTST = 1CLK
ENABLE
(DB5-0) IR
- -
Valid data ()7 —#)

7.3.5.Reset Timing Characteristics (J v b4 4 2 2T 4M)
Ta=-20~70°C, VDD=1.7V~1.9V

Parameter (CEH) Symbol (G£5-) Min. Max. Units  (BL7)
Reset "L” Pulse Width tres 1 ms
(U MLV AINR)
Reset Rise Time trres 10 us
(Ut Frh B0 IEHE)
trRes | o
Vin |
RESET ViL /
tRES N
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7.4.Data Format (F—227#+—<w k)

(1) 18Bit Interface (18 Ew b1 % —7—2X) (IM2=0, IM1=0, IM0=0)

€ Instruction Write(f Y X b3 9 3 0EEFRAH)

Instruction Data Input (DB (DB |DB |DB |DB |DB (DB |DB |DB |DB |DB (DB |DB |DB | DB | DB | DB | DB
{vA3I93vT -4 A1) 17116 |15 |14 113|112 |11 10| 9 8 71615 4 3 2 1 0
v Y y 4 l Y y 4 4 y 4 l
Instruction Code IBIB|IB|IB|IB|IB|IB|IB IB|IB|IB|IB|IB|IB]|IB|IB
[CP23 STVEVERINS 15114113 112|111 ]10] 9 | 8 7 6 5] 4 3 2 1 0

€ Device Code Read(7 /34 X a3— REAHH L)

Instruction Code IB(IB|IB[IB|IB|IB|IB|IB IB|IB|IB|IB|(IB|IB]|IB|IB
(1VAb39%33-+") 15114113 112 |11 ]10] 9 | 8 7 6 |5 |4 3|2 1 0

v A 4 A 4 v v A A 4 A 4 l A 4 A v A 4 h 4 A 4 A A 4 l

Instruction Data output| DB (DB |DB |DB |DB |DB |DB |DB |DB |DB |DB |DB |DB |DB |DB |DB | DB | DB
(VAb79v3uT -4 1) 17116 115|114 113 |12 |11 ]10| 9 | 8 71615 4 13 ]2 1 0

€& RAM Data Write(RAM T— 2 & &R #)

Display Data Input (DB (DB |DB|DB (DB |DB |DB |DB |DB (DB |DB |DB |DB |DB (DB |DB | DB | DB
(RRT-IAH) 17|16 (15|14 |13 |12 |11 |10] 9 | 8 7 6 | 5|4 (3|2 1 0

A y A 4 A 4 A 4 A A 4 v A 4 A 4 A A 4 v v A A 4 v
GRAM Data |R5|R4|R3|R2|R1|R0|G5|G4|G3|G2|G1|G0|BS|B4|B3|BZ|B1|BO|
(GRAM 7' -5)
¢ RAM Data Read(RAM T— 4 & & H L)
GRAM Data |R5|R4|R3|R2|R1|R0|G5|G4|G3|G2|G1|G0|BS|B4|B3|BZ|B1|BO|
(GRAM 7' -4)

Read Data RD|RD|RD|RD|RD|RD|RD|RD|RD|RD|RD|RD|RD|RD|RD|RD|RD]|RD
(F-smamL) |17 5 3 [ 12 0

N
[
-
IS
N
-
iy
-

A 4 A 4 A 4 A 4 A 4 A 4 A 4 A 4 A 4 A 4 A 4 A 4 A 4 A 4 A 4 A 4 A 4 A 4

Display Data Output |DB |DB (DB |DB |DB |DB |DB |DB |DB |DB (DB |DB |DB |DB |DB (DB | DB | DB
(RRT -4HN) 17|16 (15 |14 |13 |12 |11 |10] 9 | 8 7 6 |54 (3|2 1 0

7.4.1.80-system Interface Data Format (80 &4 84— 271 —XFT—4T74—< v k)
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(2) 16Bit Interface (16 Ew b1 % —7—2X) (IM2=0, IM1=1, IM0=0)

@ Instruction Write(f > XA b3 9 30 EERAH)

Instruction Data Input (DB (DB (DB (DB (DB | DB | DB | DB DB |DB (DB |DB |DB |DB |DB | DB
[CP2ASTIE Vit DNV} 17 |16 |15 |14 (13 |12 | 11 | 10 8 7161543 2 1
A A 4 N A 4 A 4 A A 4 A A 4 A A 4 A A A 4 A 4 A 4

Instruction Code B |IB|IB|(IB|IB|IB|IB|IB BB |IB|IB|IB|IB]|IB]|IB
CP2SVVEVER N 15114 (13 |12 11 ]10]| 9 | 8 7165|432 1 0

& Device Code Read(T/84 X a— KEA&AHL)

Instruction Code B [IB|IB(IB|IB|IB|IB|IB BB |IB|IB|IB|IB]|IB]|IB
(AAb3993v3-+") 15|14 |13 |12 (11 ]10] 9 8 7 6 5 4 3|2 1 0
Yy v r A y AR y v A \ 4 AR
Instruction Data output| DB (DB (DB (DB (DB |DB (DB [DB (DB (DB |DB |DB |DB |DB |DB |DB | DB | DB
{VAbZIYavT -4 1) 17|16 |15 |14 (13 |12 |11 ]10] 9 | 8 7 6 5 4 |3 2 1 0

& RAM Data Write (RAM T— 42 Z2 & A H)
(1 time data transfer Mode(1 B 7" -4%#53%€-}" ). RO03h; IB15=0) 65,536 colors

Display Data Input | D8 | DB | DB [DB [ DB [ DB [DB [DB pB|ps |pe|oe|pe | DB [DB [ DB
(FF7-9AH) |17 |16 |15 [14 |13 |12 |11 | 10 s|l7|6|5|4|3]|2]1
v v v v v A4 v v v v v v A
GRAM Data |R5|R4|R3|R2|R1|R0|G5|G4|G3|G2|G1|G0|BS|B4|BS|BZ|B1|BO|
(GRAM 7 -5)

¢ RAM Data Write (RAM T—42 & & 1A H)
(2 times data transfer Mode(2 EI7" -5#53% €~} ): RO03h: IB15=0) 262,144 colors
Note: Please refer to (5) Data Transfer Synchronization in 16, 9, 8-Bit Bus Interface Operation

E:G)D 16, 9. 8t YMYI-TIABFOT B ERMESBREVET.

18T
transfer

RO03h; IB14=1

2ND transfer

2ND

R0O03h; IB14=0 1ST transfer transfer

DB |DB |DB|DB |DB|DB |DB |DB |DB |DB|DB |DB |DB |DB |DB |DB DB |DB

Display DataInput | 47 | 16 (15 |14 |13 |12 |11 |10| 8 |7 |6 |5 |4 |3 |2 |1 |17 |16
GRAM Data |R5|R4|R3|R2|R1|R0|G5|G4|G3|G2|G1|G0|BS|B4|B3|BZ|B1|BO|
(GRAM 7 -5)

& RAM Data Read (RAM ¥ — & B & Hi L)

(1 time data transfer Mode(1 Bl 7 -%#R:%X -} ): RO03h; IB15=0) 65,536 colors
GRAM Data |R5|R4|R3|R2|R1|R0|G5|G4|G3|G2|G1|G0|BS|B4|B3|BZ|B1|BO|
(GRAM 7 -5)
A Y X y A4 A Y A 4 Y Y A A 4 A y A 4 A A 4 A
Read Data RD|RD|RD |RD |RD |RD |RD |RD |RD |RD | RD | RD | RD | RD | RD | RD | RD | RD
(3"~ L) 17 (16|15 [1a 1312|1110 |8|7|6|s5|a|a]|l2]|1]0

A A 4 A 4 A A 4 /// A 4 A A 4 A 4 A A 4 A A 4

Display Data Output |DB (DB |DB |DB (DB |DB | DB | DB DB |DB |DB |DB |DB |DB |DB (DB
(RRT -5 ) 17116 |15 |14 (13 |12 |11 | 10 8 7 6 5 4 3 2 1

RAM Data Read in 2 times transfer mode cannot be performed.
(2 EEED RAM T -5 AH LIFTEERA)
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(3) 9Bt Interface (9 Ew b1 % —7x—2X) (IM2=0, IM1=0, IMO=1)

€ Instruction Write(4 > XA b3 9 30EERAH)

1ST transfer 2ND transfer
Instruction Data Input (DB |DB |DB |DB |DB |DB |DB |DB (DB |DB |DB |DB |DB (DB |DB |DB | DB | DB
(VA IYavT -4 A7) 17116 |15 (14 |13 |12 |11 |10 | 9 |17 |16 (15|14 |13 (12|11 |10 | 9
A 4 v A 4 A 4 A 4 A 4 v A 4 l A 4 A 4 v A 4 A 4 A 4 A 4 A 4 l
Instruction Code IB|(IB|IB|IB|IB]IB|IB]|IB IB|lIB|IB|IB|IB|IB|IB]|IB
(AvAb39vava-+) 15114113 (12|11 |10 | 9 8 7 6 5 4 3 2 1 0
& Device Code Read(7 /81 A a— REEHHL)
Instruction Code IB|(IB|IB|IB|IB]IB|IB]IB IB|IB|IB|IB|]IB|IB|IB]|IB
AL VEVERND) 15114113 (12|11 |10 | 9 8 7 6 5 4 3 2 1 0
v v v A4 \4 v v v v v A4 v v v v v
Instruction Data output |DB |DB |DB |DB |DB |DB |DB |DB |DB |DB |DB |DB |DB |DB |DB | DB | DB | DB
(“VAb399307" -4 1) 17116 |15 (14 |13 |12 |11 |10 | 9 |17 |16 (15|14 |13 (12 |11 |10 | 9
1ST transfer 2ND transfer
& RAM Data Write(RAM T —42 ZZ3A &)
Note: Please refer to (5) Data Transfer Synchronization in 16, 9, 8-Bit Bus Interface Operation
E:(5)D 16, 9. 8L YMYI-TI-ABIE DT VEERMESBEVET .,
1ST transfer 2ND transfer
Display Data Input DB (DB |DB |DB |DB|DB (DB |DB|DB |DB |DB (DB |DB |DB |DB | DB (DB | DB
(REF-5AH) 17 |16 |15 |14 |13 [ 12 (11|10 ]| 9 17 116 (15|14 |13 |12 |11 [10]| 9
A A 4 A 4 y A 4 A A 4 A 4 A 4 A 4 A A 4 A 4 A A 4 A A A 4
GRAM Data |R5|R4|R3|R2|R1 |R0|G5|G4|G3|G2|G1 |G0|BS|B4|B3|BZ|B1 |BO|
(GRAM 7 -%)
¢ RAM Data Read(RAM T—ABRAH L)
GRAM Data |R5|R4|R3|R2|R1 |R0|G5|G4|G3|G2|G1 |G0|BS|B4|B3|BZ|B1 |BO|
T T T T I T I T T I T I]
Read Data RD |RD |RD |RD |RD |RD |RD [RD |RD |RD |RD [RD [RD | RD |RD | RD [ RD | RD
(5 -4 H L) 17|16 |15 |14 131211109 |8 |7 |6 ]|s5|4]3]|2]"1 0
A y A 4 A A 4 A y A 4 A 4 A 4 A y A A 4 A 4 A 4 A A
Display Data Output (DB (DB |DB |DB (DB (DB (DB |DB|DB (DB |DB |DB |DB |DB |DB |DB | DB | DB
(RFT -9 A) 17116 |15 |14 (13 |12 |11 |10 | 9 |17 |16 (15|14 |13 (12 |11 |10 | 9
1ST transfer 2ND transfer
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(4) 8Bit Interface (IM2=0, IM1=1, IM0=1)

€ Instruction Write(4 > XA b3 9 3 0EERAH)

1ST transfer 2ND transfer
Instruction Data Input (DB |DB |DB (DB |DB |DB | DB | DB DB |DB |DB|DB |DB |DB |DB | DB
({vak399307" -3 A A1) 17|16 |15 |14 (13 |12 | 11 | 10 17 |16 (15 |14 (13 [ 12 | 11 [ 10
Y Vv ¥ Yy Vv v y v v y vV VvV VvV Vv Vv v
Instruction Code B|I1IB|IB|(IB|[IB|IB|IB|IB B|IB|IB|IB|[IB|IB]|IB]|IB
(AvAb39vava-+) 15|14 |13 |12 |11 ]10] 9 | 8 716 (5 |4(|3]|2 1 0
& Device Code Read(7/84 Xa— FEAEL)
Instruction Code B|IB|IB|IB|IB|IB]|IB]|IB B|IB|IB|IB|IB|IB]|IB|IB
(CP2STVEVERINS 15|14 |13 |12 (11 ]10] 9 | 8 716 (5 |4(|3]|2 1 0
v v v v A4 A4 v v v v A4 v v v v v
Instruct_io‘n D_gta output| pB (DB |DB |DB | DB | DB | DB | DB DB |DB (DB |DB |DB |DB |DB | DB
{vAbFIVavT -4 71) 17|16 |15 |14 (13 |12 |11 ]| 10 17 |16 (15|14 (13 [ 12 | 11 [ 10
1ST transfer 2ND transfer

¢ RAM Data Write (RAM F— 42 2 %A &)
(2 times data transfer Mode(2 B 7" -4#z:£ €~} ):R003h; IB15=0) 65,536 colors

Note: Please refer to (5) Data Transfer Synchronization in 16, 9, 8-Bit Bus Interface Operation
E:B)D 16, 9, 8t YMUI-TI-ABIMEDT YEEERMESBEVET,

1ST transfer 2ND transfer
Display Data Input |DB |DB |DB |DB [DB|DB |DB |DB |DB |DB |DB |DB |DB [DB | DB [DB | DB [ DB
(RFF-IAH) 17 |16 |15 |14 13|12 |11 |10 9 |17 |16 |15 14|13 |12 |11 |10] @
A A 4 A 4 A A 4 A 4 N A 4 A A 4 A 4 N A ¢
GRAM Data |R5|R4|R3|R2|R1|R0|G5|G4|G3|G2|G1|G0|BS|B4|B3|BZ|B1|BO|
(GRAM 7" -4)
¢ RAM Data Write (RAM T—42E& 1A #H)
(3 times data transfer Mode(3 BT -##z:X €~} ):R003h; IB15=1) 262,144 colors
Note: Please refer to (5) Data Transfer Synchronization in 16, 9, 8-Bit Bus Interface Operation
FE:(B)D 16, 9. 8t YMUI-TI-AEIE DT SR ERBESEBEVET .
ROO03h; IB14=1 1ST transfer | 2ND transfer | 3RD transfer
ROO3h; IB14=0 | 15T 2ND transfer 3RD transfer
) pe |pB|pB|pB|DB|DB |DB|DB|DB |DB |DB |DB |DB |DB | DB [DB | DB [ DB
Display Data Input | 17 | 16 | 15 |14 |13 |12 |11 |10 8 |7 |6 |5 |4 |3 |2 |1 |17]|16
GRAM Data |R5|R4|R3|R2|R1|R0|G5|G4|G3|G2|G1|G0|BS|B4|B3|BZ|B1|BO|
(GRAM 7" -4)
& RAM Data Read(RAM T— 4 & H L)
GRAM Data |R5|R4|R3|R2|R1|R0|G5|G4|G3|G2|G1|G0|BS|B4|BS|BZ|B1|BO|
(GRAM 7 -%)
A A 4 v v A 4 A A 4 v A 4 A 4 A A 4 A A 4 Y A 4 A4 A 4
Read Data RD |RD |RD |RD |RD | RD | RD | RD | RD | RD | RD [ RD | RD | RD | RD | RD | RD | RD
(7' -4 L) 17 |16 |15 (14|13 ]12|[11 )10 o |87 |6 |[5]|4]|3|2]1]o0

A 4 A 4 v h 4

A 4

[/

v A 4 A 4 A A 4 A 4 A 4 A 4

Display Data Output |DB (DB |DB (DB (DB | DB | DB | DB DB |DB |DB |DB |DB |DB |DB (DB
(RRT -9 N) 17116 |15 |14 (13 |12 |11 | 10 17 |16 [ 15|14 [ 13 [ 12 | 11 | 10
1ST transfer 2ND transfer

RAM Data Read in 3 times transfer mode cannot be performed.
3MEEED RAMT -4 A H LITTEERA)
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(5) Data Transfer Synchronization in 16, 9, 8-Bit Bus Interface Operation
(16,9, 8 Evw FNRBMERD T — R ERER LI DOULNT)

When a mismatch occurs in upper and lower data transfers due to noise and so on, the 000H
(or 00H) instruction is written four times consecutively to reset the upper and lower counters

in order to restart the data transfer from upper bits.

The data transfer synchronization, when executed periodically, can help the display system
recover from runaway.

Make sure to execute data transfer synchronization after reset operation before transferring
instruction.

JARXDEBZ LY ERLR OV FALDT — ZEREX U RA L2H4E, 000H (& 5\ % 00H)
AVANT T arE AREFTEZADZEICLY B RO Mo Z—% )y T
EETOTENE Y M7 —XEREE2BAT 2 Z &N TEET, BT — X ERERS 4
FITTLZELICEDVRTRVAT LORELZ VI A—THZENTEET,

Uty MEIZA VAN 7 ¥ a VERIERNCT — X ERERI A BT L T2 &0,

RS

— /
7 \
RV VAVAVRVERVIVAVS

16bit Transfer

DB17~DB10 000H [~ \ 000H [~ \ 000H [~ \ 000H :C
DB8~DB1 or 00H or 00H or 00H or ()(JI-/ XUpperXLuwerXUpper
9bit Transfer T

DB17~DB9

8bit Transfer Transfer Synchronization
DB17~DB10 (Erx R )

RD
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7.4.2. Clock-synchronized Serial Interface  (IM2=1, IM1=0, IM0=ID)
(Vv ORELYTILA A —T 2 —R)

& Start Byte Format (R2— kNS kT4 —T v })

Bit 1 2 3 4 5 6 7 8
Start Byte Format| 0 1 1 1 0 ID | RS [RW
IM=0 0 1 1 1 0 0 | RS |RW
IM=1 0 1 1 1 0 1 RS |RW

& Function of RS, RW (RS, RAW HEEE)

RS [R/W Function (##E)

0 0 Setting of Instruction Code ({yA}539Y3v1-} % 3E)
0 1 Prohibition (&€ 2 1t)

1 0 Write Instruction data (£ Z A& {VA5Iva07 %)
1 1 Read Instruction data (Fz Hi L{VAb39Yau5 -4)

& Instruction Write(4 Y A 59 L3 VEZFAH)

1ST transfer (Upper) 2ND transfer (Lower)

Instruction Datalnput { D [ D | D | D | D | DD |D D|D|D|D|[D|[D|D|D
({¥Ab3993vT -4 A A1) 15 (14 [ 13 (12 (11 (10| 9 8 7 6 5 4 3 2 1 0
v VL \ 4 VL A 4 h 4 VL v A h 4 VL A 4 V; A v VL

Instruction Code IB|IB|IB|IB|IB|IB|IB]|IB IB(IB|IB|IB|IB|[IB|IB]|IB
UvAb3hyava-+) 15 114 (13 (12 |11 |10 9 8 7 6 5 4 3 2 1 0

& RAM Data Write (RAM T—4 & Z3iAH) 65,536 colors

1ST transfer (Upper) 2ND transfer (Lower)
Display Datalnput (D [D [D[D[D[D[D [ D plo[o|p]o[p]o]|D
(BFR7-5AA) |15 |14 [13 |12 |11 |10 9 | 8 7|le6|5|al3]|2]1]0
A 4 N A 4 A 4 y y A 4 A y A 4 y A 4 A
GRAM Data |R5|R4|R3|R2|R1 |R0|G5|G4|G3|G2|G1 |G0|BS|B4|B3|B2|B1 |BO|

(GRAM 7' -%)

€ Transfer of Clock-synchronized Serial Inetrface
(70v R IUTINA 0 E—T 1 —RERX)

cs* 1 /—

SCL
12 3 4 56 7 8 910111213 141516 17 18 19 20 21 22 23 24
SDI
Instruction data, RAM data Write
0 Start Byte | (472439925 -4, RAM 7 -4 &5A 35) |
SDO
Instr}lctio[\ data, RAIYI darta Read
L (4v2+39737°-%, RAM 735t L) |
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& Transfer of Continuous Data (E# 7 — 4 $z3X)

- T\ a
e AT VUL AT T

Instruction (1)| [Instruction (1)| [Instruction (2)| |Instruction (2)
SDI Start Byte Upper 8bit Lower 8bit Upper 8bit Lower 8bit

& RAM Data Read (RAM 7— 2 &+t L)

Start Byte
SDI RS =1
RW =1
RAM Dat: RAM Dat
sSDO Dummy Data| [Dummy Data| [Dummy Data] [Dummy Data| [Dummy Data Rea: a Reag a
Read Read Read Read Read Upper 8bit Lower 8bit

& Instruction DataRead (f YA F5 9 L a > TF—45%A#HL)

o 7\ r

Start Byte
SDI RS =0
RMW =1
RAM Data RAM Data
SDO Dummy Data| Read Read
Read Upper 8bit Lower 8bit

7.5.Power ON / OFF Sequence (EJR ON/OFF ¥—4 > X)

7.5.1.Relationship of Instruction Code and Hexadecimal Number
(16 EHEA VA SV Y3 va— FOBERK)

Instruction Code IB|IB|IB|IB IB|IB|IB |IB B |IB|IB |IB B |IB|IB]|IB
(4vab39vava-+) 15 [ 14 [ 13 | 12 1110 9 | 8 716|154 3 2 1 0

Example (Binary)
Bl (2 #EH) 0

Example (Hexadecimal)
Bl (16 %) |E| Hex

olo|1||1|lo|1]1]||1]o]o]|o||1|1]|1]0]| Bin
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7.5.2.Command List for Power ON (Recommended Setting)
(BEIRONAHa< YR+ (EEETE) )

Setting Item Index (Value) Value(2byte Setting) Remark
Bower ON
_Power ON ] _Input VDD=1.80V VDD2:2.80V
: Reset : : :
Reset RESET Pulse “L” Reset
Wait 10msec
Release Reset RESET Pulse “H” Release Reset

Wait 10msec

Dévice Cofd Read (/RD) 7 0000 h 1509 h Access check

Base Image Number of Line 0400 h 3100 h NLO=400Lines, SCN=0
Driver Output 0001 h 0100 h S720—S1
LCD Driving Wave Control 0002 h 0100 h C Pattern Waveform
Entry Mode 0003 h 1230 h BGR=1, HMW=1, 1/D=11
Display Control 2 0008 h 0808 h FP=BP=8Lines
Low Power Control 2 000b h 0010 h VEM=1, 262,144color
. DOTCLK | , ENABLE=L(Valid),
External Display Interface Control 2 000F h 0000 h HSYNC=VSYNC=Low Active
PNL Interface Control 1 0010 h 001F h Div ratio = 1/2 1H(Line)=16clock
PNL Interface Control 2 0011 h 0000 h 1clock
PNL Interface Control 3 0012 h 0000 h Oclock
PNL Interface Control 4 0020 h 021E h 30clock/8
PNL Interface Control 5 0021 h 0000 h Oclock
PNL Interface Control 6 0022 h 0000 h Oclock
Window Horizontal RAM Address 1 0210 h 0000 h Start Address X=00h
Window Horizontal RAM Address 2 0211 h 00EF h End Address X=EFh
Window Vertical RAM Address 1 0212 h 0000 h Start Address Y=00h
Window Vertical RAM Address 2 0213 h 018F h Start Address Y=18Fh
Gamma Control 1 0300 h 0706 h Gamma Setting
Gamma Control 2 0301 h 0607 h Gamma Setting
Gamma Control 3 0302 h 0301 h Gamma Setting
Gamma Control 4 0303 h 0202 h Gamma Setting
Gamma Control 5 0304 h 0303 h Gamma Setting
Gamma Control 6 0305 h 0207 h Gamma Setting
Gamma Control 7 0306 h 0808 h Gamma Setting
Gamma Control 8 0307 h 0706 h Gamma Setting
Gamma Control 9 0308 h 0607 h Gamma Setting
Gamma Control 10 0309 h 0301 h Gamma Setting
Gamma Control 11 030A h 0303 h Gamma Setting
Gamma Control 12 030B h 0202 h Gamma Setting
Gamma Control 13 030C h 0207 h Gamma Setting
Gamma Control 14 030D h 1f1f h Gamma Setting
Base Image Display Control 0401 h 0001h Reversed Image

Base Image Vertical Scroll Control 0404 h 0000 h Non-Scroll

: LCD Power Setup : :
Display Control 1 0007 h 0001 h FMARK = IC internal = Operating

Power Control 6 0110 h 0001 h LCD Power ON
Power Sequence Control 1 0112 h 0060 h

Power Control 1 0100 h 17B0 h G/S=ON, Booster: VGH=6times, VGL=3times, AMP=1
Power Control 2 0101 h 0007 h Booster Clock: 1st=1, 2nd=1/16, x1.00
Power Control 3 0102 h 01A8 h Internal reference voltage = 4.0V
Power Control 4 0103 h 2e00 h x0.98

VCOM High Voltage 1 0281 h 0015 h x0.90
Power Control 2 0101 h 0014 h Booster Clock: 1st=1, 2nd=1/32, x0.74
Power Control 3 0102 h 01AC h Internal reference voltage = 4.5V, PSON =0, PON=1

Wait 150msec
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: : Display ON : -
Display Control 1 0007 h 0021 h Gatr = ON, Source = OFF VCOM=0OFF

Wait Tmsec
Power Control 6 0110 h 0001 h LCD Power ON
Power Control 1 0100 h 16B0 h G/S=ON, Booster: VGH=6times, VGL=4times, AMP=I
Power Control 2 0101 h 0117 h Booster Clock: 1st=1/2, 2nd=1/32, x1.00
Power Control 3 0102 h 01B8 h Internal reference voltage = 4.0V, PSON =1, PON=1
Power Control 4 0103 h 2e00 h x0.98
VCOM High Voltage 1 0281 h 0015 h x0.90
Display Control 1 0007 h 0061 h Gatr = ON, Source = OFF VCOM=0N
Wait 50msec
Display Control 1 0007 h | 0173 h | Base Image Display

7.5.3.Command List for Power OFF (Recommended Setting)
(BEROFFaOTYRYR b (HEEE) )

Setting Item Index (Value) Value(2byte Setting) Remark
Display Control 1 Display OFF
Wait (50msec)
Display Control 1 0007 h | 0001 h | Display OFF
Wait {(150msec)
Display Control 1 Display OFF
Power Control 1 0100 h 0680 h G/S=ON, Booster: VGH=6times, VGL=4times, AMP=1
Power Control 2 0101 h 0667 h Booster Clock: 1st=1/2, 2nd=1/32, x1.00
Power Control 3 0102 h 01A8 h Internal reference voltage = 4.5V, PSON =1, PON=0
Power Control 4 0103 h 0e00 h VCOMG=0
Wait (10msec)

Power Control 1 0100 h
Power OFF2

G/S=ON, Booster: VGH=6times, VGL=4times, AMP=0

Power OFF
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7.6.Back-light Specifications (EBBA{L#%)

7.6.1.Absolute Maximum Ratings (#&xi& K E4&) (6 chips)

Ta=25°C
Parameter (ZER) Symbol (F&%) | Conditions (5:14) | Min. Typ. Max. |Units (Bf7)
Foward Current (JIEFEHFT) IF - - - 35 mA
Allowable Reverse Current IR Note1 (3 1) - - 50 MA
(fERR)
LED Power Dissipation Pp - - - 0.77 mwW
FraER)
Note 1 (3% 1): IR=10mA
CATHODE O——O
o4
7.6.2.0perating Characteristics (E1E E &)
Ta=25°C
Parameter ((EH) Symbol (F&=) | Conditions (£:44:) | Min. Typ. | Max. [Units (Bf7)
Foward Current (JIEFEHT) IF - - - 20 mA
Foward Voltage (IEZET) VE IF=20mA - 19.2 - \Y
Power (f877) PL - - - 0.39 w
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8.0ptical Specifications (¥ )

8.1.Optical Characteristics (Jt4%M%)

<Touch Switch (2 Y F XA vyF) >

Item Value Remark
(2 B) (% fE) (i #)
(1) Transmissivity Min90%
Ot R)
(2) Reflectance Max15%
(R 3R)

€ Conditions for Measuring
<> Environment: Dark room with no light or
close to no light.
< Temperature: 25+5°C
<> Humidity: 40~70%RH
& HESMITITROEY
O WIEERE  BEFIFIFNICHEL D8RR
O WEREEE - 25+£5C
O HIEIRE - 40~70%RH
4 Optimal viewing angle (The angle of Least Color Inversion)

WO (/O EFEHRD 7 )

8.1.1. Back-light OFF (/\v % 54 k OFF B#)

Parameter Symbol Conditions Min. Typ. Max. Units Remark
(" A) (FL5) (& ) (B fiL) F %)
Contrast Ratio Note1
(v rsab | o0 | O™ Y| T e
Reflectivity Note1,2
(Rt ) R Optimal 15 20 - % GE1.2)
White Chromaticity X CIE 029 | 032 | 0.35 -
(B&E) Y 0.31 0.34 | 0.37 -
Red Chromaticity X CIE 037 | 040 | 043 -
() Y 0.31 | 0.34 | 037 - Note1, 8
Green Chromaticity X CIE 029 | 032 | 035 - G£1,8)
(R ) Y 0.37 040 0.43 -
Blue Chromaticity X CIE 0.15 | 0.18 0.21 -
(FEE) Y 019 | 022 | 0.25 -
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8.1.2.Back-light ON (/Xy 4 54 ~ ON B¥)

Parameter Symbol Conditions Min. Typ. Max. Units Remark
(8 H) (Fe=) (& ) (B 5 (f# %)
OLeFT - 70 -
Viewing angle range Oup - 80 - Note3,4,5,12
o CR>=5 Degrees|
(HL 27 ) ORriGHT - 70 - (G£3,4,5,12)
Opown - 58 -
Contrast Ratio Note4,8,11,12
B CR Optimal - 105 - -
(= hFA R (3%4,8,5,12)
Brightness ) Note8,10,11,12
Y Optimal - 360 - cd/m .

(FE) (3% 8,10,11,12)
Brightness Uniformity Note7,10,11,12
~ Y Optimal 70 - % .

(HEEE LT ) (3%7,10,11,12)
Viewing Direction Note7,11
6:00 o’clock
(Hir) GE7,11)
Response Rise Time 0=0°
N . r - 23.0 - ms
(LB B30 R fil) Ta=25°C Note7,11,12
Response Fall Time 0° GE7,11,12)
(jF D H?ﬂ“ﬁzﬂ) zd 0° - 53.0 - ms
White Chromaticity X CIE 027 | 032 | 037 -
(AEE) Y 0.32 | 037 | 042 -
Red Chromaticity X CIE 049 | 054 | 0.59 -
(REE) Y 032 | 037 | 042 - Note8,11,12
Green Chromaticity X 028 | 033 | 038 - (3 8,11,12)
CIE
(Frta) Y 049 | 0.54 | 0.59 -
Blue Chromaticity X CIE 010 | 0.15 | 0.20 -
(FE) Y 013 | 0.18 | 0.23 -
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The reflection of white calibration plate is
(B ERERDKESIE, 100%ET %)

100%.

Schematic diagram of instrument  (#%REIX)

Detector (Fiftizs)

A

D Ring light

O 948)

| Sample

Note 2 : The definition of Reflectivity is below.
(2 KIFEDOESR)

Fig. 4 (E44)

Note 1: Ring light measurement. (15degree incident light detected at normal direction.) (Fig.4)
(FE1: V7 o4 MllE 15 EOARKAERE) ) (K4)

Light detected level of the reflection by the display with all pixels white

Reflectivity _ (AT — OFRF L)
(RC5 ) Light detected level of the reflection by the reflective standard
(B EMRIERD S L)
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Note 3: The testing conditions are illustrated in Fig.5 and taken at Ta=25°C in a dark room.
Using ELDIM EZ contrast 160R system.
The display is oriented landscape with the driver on the right. (Fig.5)
3 HIEEREWE T S O X 5 Z2RIBIC T Ta=25°C TITWNE T,
ELDIM #-#L, EZ Contrast 160R > A7 L&A L £,
RRIE, FIANRN=DEHD EIZHDHIE LUWLEIZEI N 3BT,

ELDIM
EZ Color

NS

Display

Fig. 5 (E5)

Note 4 ({£ 4) : The definition of contrast ratio is below. (1> kT A MNEDESH

Photo detector output with all pixels white (£H /X% —>")
Contrast Ratio(= > ~ 5 2 ) (CR) =

Photo detector output with all pixels black (&2 X% —>)

Note 5({% 5) : The definition of viewing angle is shown in Fig.7 ({RfMDEHEILX 7)
Note 6 (£ 6) : The definition of response time is shown in Fig.8 (&8 0 E# 1L 8)
Note 7 (£ 7 ) : The definition of brightness & brightness uniformity is shown in Fig.6
OHELRE Jx OMEFE T DFEFRILIX 6)
Note 8 (i 8) : Critical optical characteristics. (B B4t 4H%E)
Note 9(7£ 9) : The viewing / rubbing direction is the direction of least color inversion.
(i85 Z v 7 hHmmiE, RRKEPEHDRNHRTY, )
Note 10(7F 10) : Brightness may also be referred to as luminance.
(Brightness /% Luminance & & FFONE3)
Note 11 (#£ 11) : The measuring equipment are TOPCON BM-5. G| ‘23 {& i3 TOPCOM  BM-5 T)
Note 12 (3 12) : 6LEDS back light, 20mA / chip. (6 & 'L E DA, 20mA / chip)
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& Definition of Brightness Uniformity (M 45 o

EF%) (Fig6 (Ke6) )

Definition is calculated from the 5 points (S0-S4) on the diagram below.
(BRIXTROKDO ET, 581k (80-84) »HitEESET, )

(8mm) (8mm)
—M
} (10mm)
—— S1 S4
S0
v\Ac’[ive Area
TIF477 27
L S2 S3 (7774 )
| } (10mm)
S0~S4 MIN
Standard value of Brightness Uniformity [%] = ——— X100
(MR B 5 5 DAZYEA) S0~S4 MAX

Fig. 6 (E46)
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& Method of Viewing Angle Measurement ((REF&lEE) (Fig.7)

(1) Measuring Device (HIIEZEE)
TOPCON BM-5, Measuring Field:1°

(2) Measuring Point (I &)
Center of display: Same as Method of Brightness Measurement
BT A P RS MR . & (R AR

(3) Angle of Measuring GHITE £ )
0: An angle vertical to perpendicular line from the viewing direction.
0 o HERRITRSS 2 B i O TEE 1A 0 £4
¢: An angle horizontal to perpendicular from the viewing direction.
O ¢ IEBRICHRT D A i O KT R O £ B

(4) Method of Measuring
Set rotation table to $=0° and set BM-5 to contrast 10 to measure angle+6 for left and
right direction of horizontal viewing angle ¢. Also set rotation table to $=90° and set
BM-5 to contrast 10 to measure angle+6 for up and down direction of vertical viewing
angle 0.
[BERAT—D¢=0° IZEELTBM—513a2> T A RM10 &/ed+ 0 AELEFA
B0 ELHROAKEHRE A ¢, FEEAT =0 ¢=90" [ZEELTBM-5 231 T
A N10 &5 0 AEATARY ETAmMOBEGEE A0 & LTRET D,

Temperature Chamber ({ i)

Rotation Table (8,¢) (HE&E27—)

TOPCON BM-5 ,;\ b
| A
)

Computer Control Unit &
OV o — Waveform Generator

arbho—7 BERER

Fig. 7
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# Measuring Response Time (SR OBEIE)  (Fig.8)

(1) Measuring Device (HE%:(E)
TOPCON BM-5, Measuring Field: 1°
Tektronix Digital Oscilloscope
T ka2l FUOLVA R A=
(2) Measuring Point GHIE &)
Center of display, same as Method of Brightness Measurement
T PR R E R & [RRR
(3) Method of Measuring (JI|7E J7ik)
Set LCD panel to 6 = 0°, and ¢ = 0°.
WSR2V Z 0=0° | ¢=0° [Tty b D,
* Input white—>black—white to display by switching signal voltage.
A—BR—oRERTT DL ICRTEZTEELY D FATHINT %,
If the luminance is 0% and 100% immediately before the change of signal voltage,
then tr is optical response time during the change from 90% to 10% immediately
after rise of signal voltage, and d is optical response time during the change from
10%to 90% immediately after decay of signal voltage.
EEREEY D B EAOBEEZZNEI 0%, 100% &5 58, BREFEELH ED &,

ERSA:=H

2D 90% D5 10% I ELT A DI bl E c r & L, BREEILHTF
DL, KRB 10%0>5 90%IZFE TELT A Z « d &9 5,

White Black White
> < > I ——
100%
90%
Brightness
10%
0%
ol Tr P > Td <
Fig. 8
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8.2.Definition of Viewing Angle and Optimum Viewing Area (4} OV £ %)

*Point e shows the point where contrast ratio is measured. : 6= 0°, ¢= -°
2y b ARNGHES: 6=07, ¢=—" --- @HIKA |
*Driving condition: Ff=60Hz
(BRENZRAF)
90°
135° \ 45°
/‘\\\ /‘\ \
. — 0 90°
/ ;
/
180° {‘ (¢ =0°)
¢
| S 180° P 1 0°
/
225° \
570° 270°
*Area [ ] shows typ. CR>5
CRZ=5 % e T DARYEGL A - [ %
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9.Test (BXER)

No abnormal function and appearance are found after the following tests.
TREORBRZ £ L2, RRKOEEICRERE RN &,
Conditions:  Unless otherwise specified, tests will be conducted under the following condition.
Temperature: 20+5°C
Humidity : 65+5%RH
tests will be not conducted under functioning state.
Gt FFITHREOEVIRY | JEE 20£5C, BE 65£5%, BEERETITY,

No. Parameter (*H H) Conditions (3 B N %) Notes(iEFD)

1 | High Temperature Operating | 70°C+2°C, 240hrs (operation state) (%)
(ERENERRER)

2 | Low Temperature Operating | -20°C+2°C, 240hrs (operation state) (iE%E) 1
(IR BN ERRER)

3 | High Temperature Storage 80°C+2°C, 240hrs 2
(ER PR AR

4 | Low Temperature Storage -30°C+2°C, 240hrs 1,2
(ERIERESETEY 7))

5 | Damp Proof Test 60°C+2°C, 85~90%RH, 240hrs 1,2
(M FRER)

6 | Heat Cycle Test -40°C+2°C«>80°C+2°C(30min each), 20cycle

(B— FHoa 7 3BR)

7 | Vibration Test Total fixed amplitude (Z#ZiE) : 1.5mm 3
(IREhEER) Vibration Frequency (IREhEH %) : 10~55Hz
One cycle 60 seconds to 3 directions of X, Y, Z for
each 15 minutes

(1118 153 X.Y.Z 3 J7A4 15 43fH)

8 | Shock Test To be measured after dropping from 60cm high on
(HREHET) the concrete surface in packing state.

(EMLOHELIREEIZ T 60cm OF S5 FROEHET
a7 U= MRNET)
Dropping method corner dropping(f & T)

A corner : once(1 [])

Edge dropping(# 5% T)
B,C,D edge : once(1 [])

Face dropping(E#%T)

i600m E,F,G face : once(1 [&])
Concrete Surface(3 >4 1) — R EK)
/, /
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No. Parameter (Y2 H) Conditions (GX B N %) Notes({EFD)
9 | ESD Test Voltage the stamp passable to each terminal.
(T e S AR Condition: Machine model(MIL test method)
Rt~ w570 (M1 LK)
Stamp passable voltage GRABREL) : 300V
Discharge Capacitor (itFE#A &) : 200pF
Discharge Resister (gEHHT) : 00
<Touch Switch (# v FRXA vF) >
No. Parameter (*A H) Conditions ( & B N %) Notes(7EzD)
1 | High Temperature Operating | 70°C+2°C, 240hrs (operation state) (E%E)
(iR B ERER)
2 | Low Temperature Operating | -20°C+2°C, 240hrs (operation state) (&%) 1
(EIE BN ERER)
3 | High Temperature Storage 80°C+2°C, 240hrs 2
(i R A7)
4 | Low Temperature Storage -30°C+2°C, 240hrs 1,2
(IR R A7)
5 | Damp Proof Test 40°C+2°C,90~95%RH, 240hrs 1,2
(MrH X ER)
6 | Vibration Test Total fixed amplitude(Z#Z1&) : 1.5mm 3
(FREFER) Vibration Frequency(JRE)E # %%) : 10~55Hz
One cycle 60 seconds to 3 directions of X, Y, Z for
each 15 minutes.
(1 1 0 X Y,Z23 51 & 15 5H)
7 | Shock Test To be measured after dropping from 60cm high on
(TETEEEAER) the concrete surface in packing state.

(EHOMEREEIZ T 60cm DE &5 FR O EET
27 U— MR~ET)

Dropping method corner dropping(B5&T)

| F A comer : once(1 [&])
E G D Edge dropping(#3% T)
v . /!\ / B,C,D edge : once(1 [E])
Face dropping(TEIS& T)
LGOCm E,F,G face : once(1 [E])
Concrete Surface(a > %7 1) — FEK)

Note 1 :No dew condensation to be observed.

Note 2: The function test shall be conducted after 4 hours storage at the normal
Temperature and humidity after removed from the test chamber.

Note 3 :Vibration test will be conducted to the product itself without putting it in a container.

El:ERELRNI &,
E2

AR, FIRERIC 4 RERRE L2tk JIET 5,

E3 B MNTEY 22—V BETIT),
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10.Appearance Standards (4} £ R &)

10.1.Viewing distance and angle ({R:EIEEk & AE)

The LCD shall be inspected 300~ 750Ix white fluorescent light.

The distance between the eyes and the sample shall be 35+5¢cm.

All directions for inspecting the sample should be within 45°against perpendicular line.
LCD /& 300~ 750Ix @ F a4t 4T FCTRET 5,

Bl OFERE 35cm*S5em TRRIC LV BREEZITH,

T E BT AT, mAICKH U CHIRAA 457 0N E T 5,

10.2.Definition of applicable Zones(¥ > ZILDOBER Y — > D EEK)

X -- <Touch Switch (Z Y F XA vF) >
B Zone
C Zone
A Zone
AZore
X -- | H B Zore
| ]
5 X : Maximum Seal Line E
X —nemases) X
A Zone: Active display area A Zone: Active area
(A —r Ky ) AV =2 T IF 47
B Zone: Out of active display area ~ Maximum seal line
BV = : XhbHAY—2FTOHER) B Zone: Rest parts C Zone: Rest parts
(C Y= X & D AMU D) (B = : ZDMOE)
A Zone + B Zone = Validity viewing area
(A Y = +B Y — =K E )
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10.3.Standards (F1&)

No.

Parameter (ZEH)

Criteria CH|EX:E)

(between glass

& polarizer),
Stroke marks
(RIS - FTUE)

1 Black and (1) Round Shape (FHkod & d)
White Spots, Zone(fE1%) | Acceptable Number (FFZ1E%0)
Foreign Substances Dimension(-k & X) (mm) A B C
GRA - 529) D<0.1 Disregard (#&#7) Disregard
01 <D<03 2 (R
D>0.3 0
D=(Long+ Short)/2 SEHEZE D= (ER+ERK) /2
*Each dot must keep the size over 1/2.
ARy MI1IRUEDY A XEHRDOT &,
(2) Line Shape (Fikot ?)
Zone(fEH%) | Acceptable Number (FFZ{EZX)

X (mm) Y (mm) A B C
<0.1 <0.04 Disregard (%) Disregard
<2.0 <0.04 2 (fE45)
>2.0 - 0

X:Length () Y:Width (ifiE)
Air Bubbles

Zone(fE#) | Acceptable Number (FF#&{E%%)
Dimension(:k & X) (mm A B C
D<0.15 Disregard (#EfH) *1
0.15<D<0.30 3
0.3<D 0
D=(Long+Short)/2 EHEA D= (E&E+EE) /2

*1: No progresive. No float at the edge.

Polarizer Scratches

(RyEiRIGL)

(Rt = %) Zone(fE1%) | Acceptable Number (GFZ1E%0)
X(mm) Y(mm) A B C
<0.1 <0.04 Disregard (#&#7) Disregard
<20 <0.04 2 (HERR)
>2.0 - 0
4 Polarizer Not to be conspicuous defects. (ELWREADREZ &, )
(R ek) Limit sample shall be determined by the arising demand.
(BREEY T NVAIRET IERICE > TREEND LD ET D, )
5 Polarizer Dirts If the stains are removed easily from LCDP surface, the module is

defective. (fIELIZREENZ L OIEMLET D, )
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No. Parameter (TEH) Criteria (CHE £ )
6 Glass Scratches Not to be conspicuous defects. (FFLWRRDRE T &, )
(o A% X) Limit sample shall be determined by the arising demand.
(PRES L P VERAET HERICL > THREEND D LTS, )
7 Distance between D <0.2:20mm or more (MO 20mm L EET5, )
Different Foreign 0.2 <D :40mm or more (FE#MDIEHET 40mm Sl EET 5, )
Substance Defects
(F72 2 M O FEFE)
8 (a) Bright Dot
(b) Dark Dot Zone(fE1%) Acceptable Number(FF & {E%5%)
Dimension(k & X) (mm) A B C
Bright Dot 3 Disregard
Dark Dot 2 (AR
TOTAL (&#b) 4
*Green bright dots : 2 dots or less
9 TWO Adjacent Dot
BEELZ2 Fy M) Zone(fE1) Acceptable Number(FFZ1E %)
Dimension(X & X) (mm) A B (]
Bright Dot 3 PAIRS Disregard
Dark Dot 2 PAIRS (fER)
10 Three or More Adjacent| NOT ALLOWED. (X Z &)
Dot
(BEEL7=3 Py REAL)
1 Defect Distance Bright Dot : 5Smm min
(K i BEFE) Dark Dot : 5mm min
12 | Defect Distance NOT ALLOWED. (fiEx = &)
(K s BERE)
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Note 1: Bright Dot and Dark Dots are defined as follows:
Visible through 5% transmission ND filter and not visible through 1% transmission ND filter
under the condition that black image (color 0) is on the display.

Note 2: N0.8,9,10,11,12 inspection criteria

Include below with the 8.2.1.conditions for common inspection

Luminance : 250 [IX](Transmission)

750 [IX](Reflection)
Distance : 30~40 [cm] (Perpendicular from panel surface)
Time : 5 [S] (After ND filter has been placed)

Note 3: Definition of adjacent

1 pair

B|G/R|IB|G/R/B|G|R

Defective Dot

RIB|G|IR

Adjacent Dots

B/ GIR/IB|G/R/B|G|R B|G/R|IB|G/R/B|IG|R

w
®
A
|
w
@®
A
w
(&)

The defects that are not defined above and considered to be problem shall be
reviewed and discussed by both parties.
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No.

Parameter (*ERH)

Criteria (CHIEH1E)

13

Chipped Glass
(FZ7 AKIT)

(1) Electrode Pad Areas and Terminal Areas

W

NG when chipping is produced on witing or terminal.

z

other

W X Y z
W<20 Disregard Y<0.3 Disregard
2.0<W<35 Y<0.5
3.5< W< 4.0 Y<0.8
4.0<W<5.0 Y<1.0

W=5.0+ o Y=1.0+ &
Y: depth direction to ridge line.

W: The length of FPC contact part.

(2) Other than electrode pad areas and corner areas
X Y z

<2xt < Disregard

*For LCD module with holder
It is disregard. When it has no problem for appearance, reliability

and progressiveness.
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No.

Parameter (*ERH)

Criteria (CHIEH1E)

(3) Corner Areas
@ Electrode Pad Areas

NG when chipping is produced on witing or terminal.

other

X Y z

<2xt < Disregard

*Penetration Crack Number: 1
When there are 2 points.

Z<1/2

Not covered on the marks or symbols.

© Other than electrode pad Areas
X<15&Y<05
Or
X<05&Y<15
*The direction of board

thickness is disregarded.

*For LCD module with holder
It is disregard. When it has no problem for appearance, reliability

and progressiveness.

*It is not approved when a glass chip occurs with the part of the

seal, wiring, terminal and, Polarizer.

14

Leak of terminal

o

/a

aw<1/3&Y<0.9
Y :Length of pattern lack
a :Width of the pattern lack

w :Width of terminal
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<Touch Switch (# YF XA vF) >

No. | Parameter (%€ 1)

Criteria (CH|EH:%E)

1 Black Spots /

(1) Round Shape (ko 0D)

(2) Line Shape (#:ko D)

White Spots Zone(%E1%) | Acceptable Number (FFZ1E%0)
(B BAr) Dimension(X % X)) (mm) A B
D= 0.10 Disregard (#EtH)
0.10<D<0.15 2 Disregard
0.15<D<0.17 1 (HEHL)
017 <D <0.25 0
D=(Long+ Short)/2 EHER D= (RE+ER) /2

Zone(%E1%) | Acceptable Number (FFZ1E%0)
X(mm) Y(mm A Cc
— W<0.01 Disregard ()
L<2.0 W<0.015 2 .
Disregard
W<0.02 1
L<1.0 (HEHL)
W<0.05 0
— W>0.05 |[Same as Round Shape

X:Length (EX)

Y : Width (&)

Total defects shall not exceed 5.
(BEOFREEILSEHETH, )

2 Glass Scratches

(H5 2% R) (FBLWREDOREZ L, )

Not to be conspicuous defects.

Establish limit samples if required.
(BREE RADFALG AT, MEHZ®EO b, ETD, )

3 Glass Dirts

(T AiBN) not defective.

(HEICHRE RN bOERMET D, )

If the stains are removed easily from LCDP surface, the module is
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No.

Parameter CE H)

Criteria (CHIEHHE)

Glass Chips
(HF AKT)

\\ At terminal area
’ (48]

ORI
X BRI/ L CHE 717

Z " At corner of glass

Yy, [2—F—#) Y R LT HRAT A
X Z : BRI L CRE AT

Unit : mm
Y Z
=07 = 2/3t
=1.0 = 2/3t
=20 = 2/3t

t : glass thickness [#/]

(2) At other area except terminal area [V — FELISH]

Unit : mm
Y z
Disregarded =04 Disregarded
=25 =07 =t
=35 =1.0 = 1/2t
=55 =15 = 1/3t
(3) At terminal area [ #1]
Unit : mm
X Z
- =05 =t
Unit : mm
X Y Z
= W3 =10 =t
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No. | Parameter CEH)

Criteria CHIEREYE)

4 | Glass Chips
(HZ7 AXKF)

(4) At corner of glass [ == — - —#E]

(D Atterminal area [V — R3]

Unit : mm
X+Y

1A
n
o

@ At other area except terminal area [V — F#iLIFM]

X

Unit : mm

X+Y

IA

3.0

3% Disregarded the glass thickness (H/E 7 I3 IER)

Total Glass Chips shall not exceed five.
(HZAXRTIE, MEHESEETET S, )

Glass Chips shall be judged by size of them.
(7 ARTIE, RESTOHRHET S, )

Glass Chipshall not progress
(T ARTIE, ETHESE, )
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11.Code System of Production Lot (#E o v rHKS)

The production lot of module is specified as follows.
TV 2a—AOED v FESIE ROXIITEKLT D,

OO0 4d— >0 U

LFactory Control Number( T35 #3% 5)(0~99)
Date of the week(BiEHE H) (A~G)
Factory Number (43 T35%& %) (0~9)

Factory Code( ¥ 30 5)(Alphabet)
Production Week (815 1#) (1~5)
— Production Month (& A) (1~9, X, Y, 2)
—— Production Year (3i%4F) (Lower 2 digits / TE/EF4L T 2 #71)

12.Type Number (& S &8 HK)

The type number of module is specified as follows.
ZDFEY 2= OEERKIT, RO LHICERTT D,

355149AM

13.Applying Precautions GERH Lt DFE)

Please contact us when questions and/or new problems not specified in this
Specifications arise.

AAREFICET 8%, TR HER UAORBENEAE LT5E, WEHREDO L
WMEFLHZ LT 5,
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14.Precautions Relating Product Handling (81 S Wi WLV EDEE)

The Following precautions will guide you in handling our product correctly.
ARG AZTE L ZHEMAES B, ROFHICTEEF IV,

1) Liquid crystal display devices
(1) The liquid crystal display panel used in the liquid crystal display module is made of late
glass. Avoid any strong mechanical shock. Should the glass break handle it with care.
(2) The polarizer adhering to the surface of the LCD is made of a soft material.
Guard against scratching it.
(3) Avoid any strong mechanical shock. Should the glass break handle it with care.
1) HWERRFEFIZHONT
(1) HERBTREY 2= VIHEH LT LRERTR L MUV ATHELATHETDOT
TRV E R 2 5 2 R0 T RS,
FNNFEAELZGEE, BRTTPOBRY BT ZTHEE T IV,
(2) BEFRTEFORIITAD T THLRARIE, MEPWHETTETWD S, GE
DITRVE ST LTFEWN,
B) BFNABRELLHEIE, ERTTRLIYPNZIT o ZEE TSV,

2) Care of the liquid crystal display module against static electricity discharge.
(1) When working with the module, be sure to ground your body and any
electrical equipment you may be using. We strongly recommend the use of
anti static mats (made of rubber), to protect worktables against the hazards of
electrical shock.
(2) Avoid the use of work clothing made of synthetic fibers. We recommend
cotton clothing or other conductivity-treated fibers.
(3) Slowly and carefully remove the protective film from the LCD module, since
this operation can generate static electricity.
2) WREFRE Y 2 — VOB FNIZONT (FFEXHR)
(1) MK, BRERMEIFILTT—A2 LTFE, Fo, EEBET T —OERY a v 7 %D
DR H D%, FEMIE~y N (F3—) 2BEOLET,
(2) FEZEARITURA BT T, AR EELE S lMEDEH 2B LET,
(3) HEBEBIDPBELETDOT, KERTHRORET A NV LIED-L Y EHBLTTFEN,

3) When the LCD module must be stored for long periods of time:
(1) Protect the modules from high temperature and humidity.
¥ Conditions: Temperature: 0°C~40°C  Humidity: Less than 60%RH
No dew condensation to be observed
(2) Keep the modules out of direct sunlight or direct exposure to ultraviolet rays.
(3) Protect the modules from excessive external forces.
3) MEFTREY 2=V EZBARTRIRE L2ThER 50 EaIc 0T
(1) EiR. BROGHTTHRE LRWTTFIW,
¥ RERME 0°C~40C 60%RH LT FEBEBORLERE Z L,
(2) BB, HDWITEAEPERELE ORI ST LTRSW,
(3) NI B RFRIIDBIMB LR NE ST LTTRE,

4) Use the module with a power supply that is equipped with an overcurrent protector
circuit,since the module is not provided with this protective feature.
4) ERFRE Y 2 —/ZiE, BERREEESAS>TEY FHADT, T —DHEICH A,
BERAEREANROERE ZHEHA T X0,
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5) Do not ingest the LCD fluid itself should it leak out of a damaged LCD module. Should
hands or clothing come in contact with LCD fluid, wash immediately with soap.
5) MARTEY 2 — LMEBR L, M (IR b L TEZRE, HICARRNE S
WIZLTFREW,
RN TFRRKRAR EIME LIEHSIE, BEHICATATHRWNELTFS W,

6) Conductivity is not guaranteed for models that use metal holders where solder
connections between the metal holder and the PCB are not used. Please contact us
to discuss appropriate ways to assure conductivity.
6) AFZNHRNE—EMERATHEREIZBNT, A Z ARV — LA LHEAT LTt
FRDOGEIT, BEARIEL EH A, BEREBRLFLEINDIGEIL. MBRITHRT IV,

7) For models which use touch panels:

(1) Do not stack up modules since they can be damaged by components on neighboring modules.
(2) Do not place heavy objects on top of the product. This could cause glass breakage.

) H oy FRRNEHEHT HHEEIZONT

(1) EREZXZLR2NTTFSW, 2y VTREEZEOT LI ENHY £T,

2) RizEEMEEIRDNTEI,

8) For models which use COG, TAB,or COF:

(1) The mechanical strength of the product is low since the IC chip faces out unprotected
from the rear. Be sure to protect the rear of the IC chip from external forces.

(2) Given the fact that the rear of the IC chip is left exposed, in order to protect the unit
from electrical damage, avoid installation configurations in which the rear of the IC
chip runs the risk of making any electrical contact.

8) COG, TAB, COTF &#{#HERT M ONT

(D) ICFy7EHENZEDEERE L TWVDH, MBMRIREMES 2o TWET, BBV
BELTIE, [ CF vy 7EEIZHEWA NN LRV E S +oERELTRFEN,

2) I1CFy7EENEDEERE L TVD %, BRABENILE LTI CF v 7EmIZ
BEHIIRMN AT D X O AR SRS IR TR Uy,
Flo, KT K DRREEL L L, EXHRHEL R T D720, Y bR
s LTTREW,

9) Models which use flexible cable, heat seal, or TAB:

(1) In order to maintain reliability, do not touch or hold by the connector area.

(2) Avoid any bending, pulling, or other excessive force, which can result in broken connections.
9) 7%, b—hi—/, TABZEHTHEREIZHONT

(1) BHEMEBEDOR, 237 7 a VIR ROV TTF W,

(2) Wik DFTREME b 5 %, HEHRHT 0 g, 5l 2R D HFEDIRNNEZIMA RN TTF I,

10) In case of buffer material such as cushion / gasket is assembled into LCD module,
it may have an adverse effect on connecting parts (LCD panel-TCP / HEAT SEAL/FPC /
etc., PCB-TCP / HEAT SEAL/ FPC etc., TCP-HEAT SEAL, TCP-FPC, HEAT SEAL-FPC,
etc.,) depending on its materials.

Please check and evaluate these materials carefully before use.

10) EEY 2—NITT v ia U MELZEETLIHG. 7y va UHEOMBEIZLYD ., R
EVa—VERE (LCDRXRAVETCP,/ e—ho—V,/ FPCZ%, PCBL&TCP/
E—hy—n1/ FPC%, TCP / t—bi—1/ F P CEDOMAEDERN) CEPEL
FAZTAREMED B 3 DT, FaNZHA7RdiE LTTFIW,
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11) In case of acrylic plate is attached to front side of LCD panel, cloudiness ( very small
cracks ) can occur on acrylic plate, being influenced by some components generated

from polarizer film.
Please check and evaluate those acrylic materials carefully before use.

11) & ASRAVORIEICZT 7 VVRERET D% 6. 77 VVOMEIZEL Y | Rtk 53 4E
T ORI OEETT 7 VRIS G 7 v 7)) BEETLHEERD D T DT,
FANZ 43Rl 2 F2hE L TH &y,

12) Flickering due to optical interference may occur by combination of a) LCD driving frame
frequency decided by either internal oscillator in driver IC or external clock input by
the customer and b) lighting frequency of either backlight or other light sources.
Please evaluate enough at the environment of actual use, and decide the driving
condition that does not cause flickering.
12) R A NICHEFEIREIEE & 5 WIFSMBA T 7 1y 718 & o THRIE ST IR BRE)
T L= LB Lo TR, Sy 7 T4 b, EOMDNIRED AT B S L ik
R L DT ARTHICL DT v =R ET LR S D FT DT,
FEEMABRRICRIT 2007 21T, 70 v W—DFELBRWEHFICTIHEAT SV,

13) Please be advised that do not apply DC voltage to the LCD.
If DC voltage is applied to the LCD, then it may cause poor display quality.

13) WERmETRBFICDCHHIMENZ WL S ICEEBEWET,
FinEnzEse, AR ORK & 20 3,
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15.Warranty ({REF& &)

This product has been manufactured to your company’s specifications as a part for use in

your company’s general electronic products. It is guaranteed to perform according to

delivery specifications. For any other use apart from general electronic equipment, we

cannot take responsibility if the product is used in medical devices, nuclear power control

equipment, aerospace equipment, fire and security systems, or any other applications in

which there is a direct risk to human life and where extremely high levels of reliability are

required. If the product is to be used in any of the above applications, we will need to enter

into a separate product liability agreement.
YRR, O —ARAE TSR A O & LT, EHERG ZHETRICE S RE S
HDOTHY . B AMRERIESRFICERL ST 5 b0 TT, T—, Y%A —RE IR
S DEARNICBD 2 BRSO HI s SU2EF iR, PP EEE S i) T
EWEEEZZER SN D HBIEA S5, b LTI —OloREEZAVEREA,
W, 55 HgIZEH SN 556, MEMELICET 280% . Bligkits L TIES £ 5 BN,
HLETFET,

1) We cannot accept responsibility for any defect, which may arise from additional
manufacturing of the product (including disassembly and reassembly), after
product delivery.

D MABIATONIBMI (50 « LA ETe) ICBIT D RERIC EELTL, 20
HEEAWETA,

2) We cannot accept responsibility for any defect, which may arise after the application
of strong external force to the product.

2) Sl Z LI X D BETHIREGIIHDEFI LU, FOELEZAVERA,

3) We cannot accept responsibility for any defect, which may arise due to the application
of static electricity after the product has passed your company’s acceptance inspection
procedures.

3) HHREREICTER L, Hrshck, BEXENFHMESNTRET S REGIZOEE
LT, Z0ELEZAVEREA,

4) We cannot accept responsibility for intellectual property of a third party, which may
arise through the application of our product to your assembly with exception to those
issues relating directly to the structure or method of manufacturing of our product.

4) BERGEEZERA LI LICL D ERT 2 TETAEORRBBIZ OV TIE, HRGORME
RENEIZEFEE DS L OLSMIE E LT, FOELEAVERA,

5) Optrex will not be held responsible for any quality guarantee issue for defect products
judged as Optrex-origin in 2 (two) years from Optrex production or 1(one) year from
Optrex Group delivery which ever is shorter.

5) BAHICERT D LHE Sh e R ES SO BEERIEHFICOE £ LT, HilEk L0 24,
U< EWRAEH AR, IFHD ODEHATE 1EDOEDL LEWEIRE SETIHE £7,
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