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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-MLVWV-AMN).

AAEET, BHOBEBEREBESFROY v F AL »FF 22— A+ TFT-LCD F ¥ = —/b
(557 T-55149GD030I-MLW-AMN) ([ 4 5,

2.General Specifications (—#2 4 #)

Dot Pixels
(B & 20
Dot Size
(K hhaX)
Pixel Arrangement
(B /LH)
Color Depth
(350
Viewing Area
(B zh ey &)
Outline Dimensions*
(B~

Weight(E &)

LCD Type
(LCD # A7)

Viewing Direction

(fiA)
TFT Driver

Data Transfer
(F—HZEREHR)

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 ~ 7 1 7)

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 —K U1 )
/ Semi-Transflective (CEFiRE) )

6:00

Controler driver R61509 (RENASAS, /L ¢t 2 fl)
(= Fe—/LLSD

18 /16 /9 / 8-bit 80 system
(803 18/16/9/8-bit f ' X —7T7 =—RA)
Serial (3/V) 7oA 2 H—T = —R)
18 /16 / 6-bit RGB I/F (18/16/6-bit RGB - > #Z — 7 = — &)

LED Back-light / White (LED /~» 7 51 /R UA k)

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 U — O AREIET, T U —iZxa L TR D £,
Lttogh 7 UV —OERIZLLT O D T,
D) Wi a— AL TWD )

2) T 2— VIR LTV TEFIN GRFERs) |
AL, BFEBEHNTIICE TN TWAIEESEAE LES,

RoHS regulation :  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.

RoHS #ilxE D CUHOFEET AR Y IZRBUVTC, AL IE RoHS BE O

TEEA AW LTS LKL TR 7,

Lk & LT, #bF A — I — 552k L CIRAR DIRAE A

KDDL TKRIRDOE 1547 ->TEY £7,

< Touch Switch (¥ vF A A vF) >

Screen Size : 3.0inches (- > )
(3 HE w1 X))

SW Active Area o 35.0W) x 55.0(H) mm
(B ZhENEREIE)

Number of Switch ;. 12Point
(SW %0

Interface . SPI

(A B—T A R)

3.0Operating Conditions (B £ {4)

Item Conditions Temperature Range Remark

(THH) ESLY) (IR BE#EPH) (=)

Operating Temperature Range PNL Surface . Note1,2
(B PEIRLEE A H) (S LH ) 20 0e (£ 1.2)
Storage Temperature Range PNL Surface 30~80°C Note1,2
(PRAFIR B i) (AFVERTH) (£ 1, 2)

Note1: Operating temperature range defines the operation only and the contrast, response time

and other display optical characteristics are set at Ta=+25°C.

E 1 BEERERSMAIE. BMEOLERILT HRETHY . 2 P T A B JREERE, TOMO

TN, SRR I Ta=+25Clo CHIB L £7,
Note2: Non condensing.
L2 MR &E Z L,
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5. Block Diagram (7O w2 84455 L)

VDD

VC|l——»
GND—n

RESET*—

DBO~DB174718;>

SDl————p

SDO—
RD*—
WR*SC———
RS—»
CS*—n
ENABLE ———
VSYNC—»
HSYNC——»
DOTCLK——»
F MARK———»
IMO———»

M1 —}

IM2—————»

720 LCDP

240(RGB) x 400 dots

4

LED-A

LED-K

LED Backlight

< Touch Switch (2 YF XA vF) >

\

VDRIVE
SDI

\

sSDO
SCLK

A

v

\

CS
INT <

GPI «—»

\

VCC

Cap Touch Controller

AD7147

y

S|lsuuByD 21
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6.1/0 Terminal (I ~ O g F)

6.1.CN1 Pin Assignment (CN1 itnF%&)

Corresponding Connector G5 = = 7 %) : HIROSE (& 7+ 5E#) : FH19S-45S-0.5SH (05)

No. Symbol (F2%5) Functional Description (H# # & B9)

1 NC Non Connection (GR{E Hi+)

2 LED-K LED Cathode (LED % Y — W)

3 NC Non Connection (GRAE A#ii+)

4 LED-A LED Anode (LED 7/ — N¥##¥)

5 GND Power Supply (OV, GND) (&R (0V, GND))

6 GND Power Supply (OV, GND) (EEJf (0V, GND))

7 RESET* Reset Signal L:Reset (V&> FMEHE L: Ukvhk)

8 NC Non Connection (GR{&E Hii+)

9 DB17 18-bit parallel bi-directional data bus for 80-system interface operation
10 DB16 (80 B > 2 —7 = — AEHERF D 18bit DT A7 — F /3 R)

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

12 DB14 81y hAtrH—7x—A:DB17-DB10 % {FH)

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

14 DB12 Qry htfr&—7x=—2:DB17-DB9 % {F H)

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

16 DB10 16y b & —7x—A:DB17-DB10 & DB8-DB1 % H)
17 DB9 18 bit I/F : DB17-DBO0 are used.

18 DB8 (18 £ hA & —7 = —A: DB17-DBO0 % i /i])

19 DB7 18-bit parallel bi-directional data bus for RGB interface operation
20 DB6 (RGB A« > #—7 = — ZENEIRF 0> 18 &> F DOBGMT —H /32
21 DB5 6 bit I/F : DB17-DB12 are used.

22 DB4 B Yy bt H—7x=— A DB17-DB12 &1 )

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

24 DB2 (16 > haA & —7 x—A:DB17-DB13 & DB11- DB1 & MH)
25 DB1 18 bit I/F : DB17-DB0 are used.

26 DBO (18w haA & —7 x—RZ: DB17-DB0 Z{# A1)

27 SDI Serial Data Input (3 U 7 /L5 —% AJJ)

28 SDO Output for Serial Data (D 7 /v7 — X H 7))

29 RD* Read Control Input  L:Active (U — F{§% L : #iR)

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

(4 MEH L BRI 7nrmy s AJ))
31 RS Reister Select Input (L2 %+ L7 A7)
32 cs* Chip Select Input L:Active (F> 72127 MEE L : &N

T-55149GD030J-MLW-AMN  Rev.1
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No. Symbol (G2%5) Functional Description (# #E &L 1)
33 ENABLE Data enable signal for RGB interface (57— % 1 #—7 115 5)
34 VSYNC Vertical sync signal for RGB interface (FRE [R5 5
35 HSYNC Horizontal sync signal for RGB interface (K E[REIHAE =)
36 DOTCLK Clock signal for sampling catch data signal (K> F7 7 v 7 {E5)
37 FMARK First Line Marker(Indicates Start of Frame)
(7 b — LR A H )
38 VDD Power Supply to the Intrface Pins
(A5 —7 x— A HER)
39 VCI Power Supply to the LCD and Intrnal Logic
(e RO 2 2 FAIR)
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 F—T 2—AF— BN, U TN F—T2—2A
FNPERF IMO 5 1137 /34 A ID 22— RORE I ET, )
42 IM2
IM2 | IM1 | IMO Interface Mode DB Pin Colors
(f v H—T z—AF— ) (230
0 0 0 80-system 18-bit interface DB17-0 | 262,144
(80 ;& 18bit {VF—7=—%)
0 0 1 80-system 9-bit interface DB17-9 | 262,144
(80 % 9bit {v}—7z—%)
0 1 0 80-system 16-bit interface |DB17-10 | 262,144
(80 % 16bit 1/§~7=—2) DB8-1
0 1 1 80-system 8-bit interface DB17-10 | 262,144
(80 % 8bit /v}~7z—=%)
1 0 [(*ID) Clock synchronous serial - 65,536
(7 v 7EHY F7)
1 1 0 | Setting Disabled (G%EH]) - -
1 1 1 | Setting Disabled (F%7ERH[) - -
43 GND GND
44 GND GND
45 NC Non Connection (GR{E H#i+)
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CN2 Pin Assignment (CN2 ##F %)

Used FPC ({#  FPC) : P0.5mm, 10pin, T=0.5mm
Corresponding Connector (W =%~ %) :6240 Series (ELCO)

No. |Symbol (Fi5) Functional Description (# #& 3¢ BH)
1 BIAS Bias node for internal circuitry (PSEBIRIEE O ATA- /=1 Hin 1)
100nF capacitor is required to GND
(GND & DRIZ 100nF 0307 A58
2 GND round reference point for all circuitry (ZIBI¥E D7 79/} EAEE TG 1)
3 \Vele! Power supply voltage (FEJRET)
4 VDRIVE Serial interface operating voltage supply (YI7W- A2 4=7 {2 H D EIR H 1)
5 sSDO Serial data output (VI17V-7" —¥H 77)
6 SDI Serial data input (¥I7V-5" =8 AJJ)
7 SCLK Clock input of the serial interface (VU7 -AV4=7AADruy) A 77)
8 /cS Chip select signal for serial interface (V)7ViEEMFy7 tVIMEE)
9 JINT General purpose open drain interrupt output (JFLAA-7" v« } VAVELAIAH F7)
A pull-up resistor is required.
(7" wy™ 5%7" WRRYE; 77 VT 7 HEBTAN L EE)
10 GPIO General purpose /0 port (LA AHJIH =)
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7.Electrical Specifications (ZER I E)

7.1.Absolute Maximum Ratings (&3t @& KXEH)

Ta=—20~70°C, GND=0V

Parameter Symbol Conditions Min. Max. Units
(1" R) (it =) (% 1) (HEAL)
Supply Voltage VDD - -0.3 46 vV
(FEIRFEE)
Supply for step-up Voltage VCI - -0.3 46 vV
(FEMIEE ) FE IR R )
Input Voltage VIN - -0.3 VDD+0.3 vV
(AFIEEJE)
< Touch Switch (& v FRXA vF) >
Ta=25°C, GND=0V
Parameter Symbol Conditions Min. Max. Units
(I’ A) (Gt =) (% 1) (BAL)
Supply Voltage VCC - -0.3 36 V
(FBIREE)
Input Voltage VIN GND-0.3 |VCC+0.3V \
(ANFIEE)
7.2.DC Characteristics (D C4F14%)
Ta=-20~70°C, VSS=0V
Parameter Symbol Conditions Min. Typ. Max. Units
(JH H) (FiL &) (% ) (EAL)
Supply Voltage VDD - 1.7 1.8 1.9 \Y
(FBIREELL)
Supply for step-up Voltage VGl - 26 28 3.0 \Y/
(JTERIE R R rE )
High Level Input Voltage VIH - 0.8VDD - vDD \V;
("High" L~/ A F5 86 F)
Low Level Input Voltage ViL - GND - 0 2VDD \V;
("Low" L~ A SJEEE)
High Level Output Voltage | /o4 lop=2.0mA vDD-0.5 - VDD \V;
("High" L~V 8 )
Low Level Output Voltage VoL loL=2.0mA GND - 0.5 \V;
("Low" L~ H F R )
Supply Current DD | Still picture (i Lt 1) 2.1 5.0 LA
VDD - GND = 1.8V
N S
() without back-light
Note 1(iE 1)lo.=2.0mA

T-55149GD030J-MLW-AMN  Rev.1
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Parameter Symbol Conditions Min. Typ. Max. Units
(" H) (L) (& (HLAT)
Supply Current Icl Still picture (F1EHE) - 105 158 mA
VCI - GND = 2.8V
Vs B S
(5 ) without back-light
Note 1(iE= 1)
VCOM High Level Veomn | Still picture (511 17) - (3.1) - v
(VCOM “High” L ~)L£E[T) VCIl - GND = 2.8V
VCOM Low Level Veom | Still picture (#1170 - (-0.8) - v
(VCOM “High” L ~/L&EJT) VCl - 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 (# Y FRXA vF) >

Ta=25°C, GND=0V

Parameter Symbol Conditions Min. Typ. Max. Units
(Z7 A) (GL ) (% 1) (FL)
Supply Voltage vVCC 2.6 3.3 3.6 \4
for System
(¥ A7 LEIELE)
"High" Level Input Voltage ViH 0.7vCce - vce A
("High" L~V A FJ5EE)
"Low" Level Input Voltage Vi - 0 - 04 \Y
("Low" L~ A JJEEE)
High Level Output Voltage VoH - VCC-0.6 - VCC \Y
("High" L~/ H 7788 )
Low Level Output Voltage VoL - 0 - 0.4 \Y
("Low" L UL 1 EE )
Opeating mode Current ICC VCC-GND=3.3V - 1.0 1.5 mA
Gl A
T-55149GD030J-MLW-AMN Rev.1 KYOCERA Display Corporation Page 11/56




7.3.AC Characteristics (A CH%1%)

7.3.1. 80-system Bus Interface Timing Characteristics (Fig.1)

(80 B/NRA VB —TT—RA A =58

(1) 16 or 18bit Inetrface (Normal write mode: R003h; IB9=0)
(16 or 18bhit 1 272 —27 = —R (GBEEFIAHE— F: R003h; IB9=0)

(& 1)

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

Parameter Symbol Min. Typ. Max. Units
(HB) (%) (Fifir)
Bus cycle Time Write(& & 1AH) tovew 110 - - ns
(INRA A 7 VIEERT) Read(Ft#4Hi L) tever 450 - - ns
Write low-level pulse width PWLw 30 - - ns
(EEIAHLow™ L AE)
Read low-level pulse width PWLrR 170 - - ns
(Fe/xH L Low” S /L A )
Write High-level pulse width PWhw 30 - - ns
(F &AL High” 2V A Tg)
Read High-level pulse width PWHR 250 - - ns
(FisxH L High”/< /L A i)
Write Read Rise/Fall Time twer, twer - - 10 ns
(FE&XAH, HAHUSD B3 LT D RER)
Write (X iAZ#) 0 - - ns
SetupTime (RS to CS*,WR™) tas
(v M7 v 7IH) | Read (Fe/~H L) 10 - ns
(RS to CS*,RD*)
Address hold Time tan 2 - - ns
(7 F L AR =/ KR
Write Data Setup Time tosw 20 - - ns
(BXIALT—Z ¥y b7 v 7HED
Write Data Hold Time thwr 10 - - ns
(B&IAHT —F F— b NIRFRD)
Read Data Delay Time toor - - 150 ns
(e L7 — & FEAEIRF[H] )
Read Data Hold Time tonr 5 - - ns
(e th L7 — & R — NiRpR)
T-55149GD030J-MLW-AMN Rev.1 KYOCERA Display Corporation Page 12/56




(2) 16 or 18bit Inetrface (High speed write mode: R0O03h; IB9=1)
(16 or18bit 1 2 —TJ 1 —R (EEFEFIAATE— F: R0O03h; IB9=0)

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

Parameter Symbol Min. Typ. Max. Units
(tH ) (e %) (Hfir)
Bus cycle Time Write(& & 1A% tovew 65 - - ns
(IR A 7 NV IRRRE) Read(Ft(1j L) tover 450 - - ns
Write low-level pulse width PWLw 30 - - ns
(FXIAHLow” L A &)
Read low-level pulse width PWLR 170 - - ns
(i L7Low” 7 L A )
Write High-level pulse width PWhw 20 - - ns
(F X IAZHigh” 7V A Tg)
Read High-level pulse width PWHR 250 - - ns
(FexH L High”/ L A 1ig)
Write Read Rise/Fall Time twrr, twrs - - 10 ns
(EXIAA, AH LS B3 ST D IRER)
Write (& ZiAZx) 0 - - ns
SetupTime (RS to CS*,WR*) fae
(2> +7 v 7)) | Read (FEAHIL) 10 - ns
(RS to CS*,RD*)
Address hold Time tan 2 - - ns
(7 F L AFR—/L FIEE)
Write Data Setup Time tosw 20 - - ns
(BEEAHRT—Z Y M7 v 7HM)
Write Data Hold Time thwr 10 - - ns
(FXIABT — X R—/L NEERD)
Read Data Delay Time toor - - 150 ns
(FeAr ) L7 — & FEAEIREH )
Read Data Hold Time toHr 5 - - ns
(et LT — & sk —/L NHER)
T-55149GD030J-MLW-AMN Rev.1 KYOCERA Display Corporation Page 13/56




(3) 8 or 9bit Inetrface (Normal / High speed write mode: R0O03h; IB9=0/1)
(8orobit f »2—TJx—R (GBHE &SEEEAAE— K: R0O03h; 1IB9=0/1)

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

Parameter Symbol Min. Typ. Max. Units
(A B) ;e %) (Hfir)
Bus cycle Time Write (35 & JAA) tovew 60 - - ns
(LKA 7 LHERE) Read(#t 4 Hi L) tover 450 - - ns
Write low-level pulse width PWiLw 30 - - ns
(B & AL Low” 7 L A R)
Read low-level pulse width PWLr 170 - - ns
(FEAxH L Low” 73 /L A i)
Write High-level pulse width PWhw 20 - - ns
(X AL High” /- A TE)
Read High-level pulse width PWHR 250 - - ns
(FAH L High” <1 A TE)
Write Read Rise/Fall Time twer, twer - - 10 ns
(FXiAL, B LD B3 | 52 D RFRE])
Write (EF&IAZL) 0 - - ns
SetupTime (RS to CS*,WR™) fae
(2> +7 v 7)) | Read (GEAHIL) 10 - ns
(RS to CS*,RD*)
Address hold Time tan 2 - - ns
(7 F A& —/ R
Write Data Setup Time tosw 20 - - ns
(BEERAHBT—X ¥ N7 v 7))
Write Data Hold Time thwr 10 - - ns
(FEIAHRT — L FR—/L PR
Read Data Delay Time toor - - 150 ns
(Tt L7 — & IR JEIRFRT)
Read Data Hold Time toHr 5 - - ns
(e th L7 — & A — b FIRERD)
T-55149GD030J-MLW-AMN Rev.1 KYOCERA Display Corporation Page 14/56




RS

tas tAH
cs* § /L
PWLW, PWLR PW HW, PW HR
WR* ! / N
RE* \( 7Z t n
twRr — » %WRf
thsw tHwR
— " 5 >
DB17~DBO >(LV'H write hata M )§<
~ N VIL e e VIL A
tDHR
4 N
VOH1 VOH1
DB17~DBO >< Read Data 5<
XVoL1 VoLiAg
tppRr
teyow, teycr N

Fig.1 (@ 1)
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< Touch Switch (ZYF R AL vF) >

Serial Interface Timing Characteristics (U FILA 2B —T T —RX A A 2 L T40H)
Ta=25°C, GND=0V

Parameter Symbol Min. Typ. Max. Units
(H B) (e %) (D)
SCLK Frequency fsclk - - 5 MHZ
(SCLK B %0
/CS Falling edge to first SCLK falling edge 1 5 - - ns
(FoFLr s MEBTFRD =y Db EIIO
SCLK DL R8s a2y )
SCLK high pulse width t2 20 - - ns
(SCLK”H” ¥ /LA i)
SCLK low pulse width t3 20 - - ns
(SCLK”L” /%L A &)
SDI setup time t4 15 - - ns
(SDI 'z N7 w7 ¥ A L)
SDI hold time t5 15 - - ns
(SDI As—/1 F & A 1)
SDO access time after SCLK falling edge t6 - - 20 ns
(SCKILF V@ %D SDO T 7 B AKX A L)
/CS rising edge to SDO high impedancs t7 - - 16 ns
(FoBZLZ FOMLE ERD T NG
SDO 23/ A A = H L AL/ D FT)
SCLK rising edge to /CS high t8 15 - - ns
(SCLK DNLE BRI F o Lo RAS
NANLIR D ET)
S
s A A A=)
a ol PP &
50 ( wse ¥ X' X e i
B 2SPaO B E 5 o TE
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7.3.2.Clock-synchronized Serial Interface Timing Characteristics (Fig.2)

(VORI TILA E—TI—RE A 2 75

(E2)

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

Parameter Symbol Min. Typ. Max. Units
(i B) (e %) (BLA)
Serial Clock Cycle time (Write) tscve 100 - 20000 ns
(V7T nray A7 R (FEEIAR) )
Serial Clock Cycle time (Read) tscve 350 - 20000 ns
(U 7rnray A7 RER GeAmL) )
Serial Clock (High Level Width ) (Write) tscH 40 - - ns
(U T7Ivs 1y Z77High” 2OV ARE (EEIAR) )
Serial Clock (High Level Width ) (Read) tscH 150 - - ns
(07 vz ey 7 High” v Ang G L) )
Serial Clock (Low Level Width ) (Write) tscL 40 - - ns
(U T Nruyz’low 7L AR (BEEIAR) )
Serial Clock (Low Level Width ) (Read) tscL 150 - - ns
(U T7Ar ey Zlow »UVARIE GERHEL) )
Serial Clock Rise/Fall Time tscr tscr - - 20 ns
(U7 ray Z3rh EXRY | ST Y EFHED
Chip Select Set-up Time tesu 20 - - ns
(FoFLr s ey N7y FERD)
Chip Select Hold Time ten 60 - - ns
(F v 7L 7 FAi—/ FEF#)
Serial Input Data Set-up Time tsisu 30 - - ns
(O TNADT =y N7 v 7R
Serial Input Data Hold Time tsiH 30 - - ns
(U TIVAN T — Z R—/1 R
Serial Output Data Delay Time tsop - - 130 ns
(U 77— 2B RER)
Serial Output Data Hold Time tson 5 - - ns
(U TV 7 — & AR — v FIREE)
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cs*
ViL

ViIL
tcsu _ tscH tscL tcH
tscr " ——\ ‘t SCf
VIH VIH avm
scL N ViL 7Z X ViL

tscyc

tsisu tsiH
VIH
SDA Input Data Input Data
VL
Tsob TSOH
SDA
VOH1 Output Data Qutput Data V OH1
VoLt VOL1

Fig.2 (4 2 )
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7.3.3.RGB Interface(Fig.3)
(RGBA>H2—7x—X) (B3

(1) 16 or 18bit RGB Inetrface (High speed write mode: R0O03h; IB9=1)
(16 or 18bit RGB 1 2 — 7 1 — R (S:EREEIAHATE— F: R003h; IB9=1) )
Ta=-20~70°C, VDD=1.7V~1.9V

Parameter Symbol | Min. Typ. Max. Units
(| B) (G =) (HA7)
VSYNC/HSYNC Setup Time tsyncs 0 - 1 clock
(VSYNC / HSYNC & = k7 » ZWR)
Enable Setup Time (1 r— 7/t w =7 w7 HER]) tens 10 - - ns
Enable Hold Time (-7 #r— 7Lk — v NEFfH]) tENH 20 - - ns
DOTCLK Low-level pulse width PWobL 40 - - ns
(DOTCLK Low” /<L Allig)
DOTCLK High-level pulse width PWopH 40 - - ns
(DOTCLK High” 73L& ig)
DOTCLK Cycle Time (DOTCLK 1 2 /LIFF[H]) tcrep 100 - - ns
Data Setup Time (75— &> N7 v 7IEf) tros 10 - - ns
Data Hold Time (77— # A& — /L FIffE) tPDH 40 - - ns
DOTCLK, VSYNC, HSYNC Rise / Fall Time trgbr, trgbf - - 25 ns
(DOTCLK, VSYNC, HSYNC 326 B30 | 32F D IRFfE)

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

Parameter Symbol Min. Typ. Max. Units
(7 o) (G2 %) (A7)
VSYNC/HSYNC Setup Time tsynes 0 - 1 clock
(VSYNC / HSYNC & 7 - i)
Enable Setup Time (1 &x—7 vt v M7 w 7)) tENS 10 - - ns
Enable Hold Time(-f = — 7 /L& — /b NEFH) tENH 25 - - ns
DOTCLK Low-level pulse width PWobL 25 - - ns
(DOTCLK”Low” < L A1fig)
DOTCLK High-level pulse width PWbH 25 - - ns
(DOTCLK"High” 731 A Tig)
DOTCLK Cycle Time (DOTCLK -7 & /L HFRE) tcyep 60 - - ns
Data Setup Time (F— X & N7 v 7R trDs 10 - - ns
Data Hold Time (5 — % & — /1 FIRER) tPoH 25 - - ns
DOTCLK, VSYNC, HSYNC Rise / Fall Time trgbr, trgbf - - 25 ns
(DOTCLK, VSYNC, HSYNC 7.6 B30 | S2F D WD)
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trgbf, trgbr tsyncs
VSYNC
HSYNC
tens tENH
ENABLE
P tcycp
L PWoboL
DOTCLK
_ PWopDH
trgbf P o : trgbr
- trDs T tPDH
DB17~DB0 >< Write Data
Fig.3 (& 3 )
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7.3.4 RGB Interface Timing (RGB 2 —27xt—XZ A 2 24)

(1) 16 or 18bit RGB Interface Timing (16,18bit RGB A > 2 —J =z —X 4 A 2 %)

One frame(1 7 L' —4)

iBack porch period Front porch period i

(R A F) (7my bR—F))

VSYNC

HSYNC

DOTCLK

i
ENABLE ] l / !
i
L
SRR R LS L L ik
H ]
1H or more(1H £L E
il ( ) L
VSYNC
1H
. L
HLW=1CLK
.
HSYNC
1clock

DOTCLK

DTST = 1CLK
i )
ENABLE
s, s, i, g, g
DB17-0 oM o E ¥ % R M
- Valid data (HF&ho—#) "
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(2) 6bit RGB Interface Timing (BbitRGB A 8 — T T —X %4 I %)

One frame(1~” 1-—.4)

h Back porch period Front porch period e

L (S 7 B—F) (72> hR—F " -
VSYNC § ]
msyve ([T U U U UW L

poTcLK || |
ENABLE
DB17-12 SAARBAA AR A MBS . A
(DB5-0) .Euiu:‘&?\:!vﬁel:«l:flvﬁ}vliega LE4) : it
- 1H or more(1H L ) N
VSYNC
i 1H .
- HLW=3CLK
HSYNC

1clock
q_

DTST = 1CLK
b L
ENABLE
REEROBROBROERUER OB ROE
DB17-12 I rTIrran
(DB5-0) IRERIREARERERURNAUER
i i
Valid data (F%h5 — %)

7.3.5.Reset Timing Characteristics (Ut v k& A = 2 F4FMH)
Ta=-20~70°C, VDD=1.7V~1.9V

Parameter ((HH) Symbol (F25) Min. Max. Units (EA7)
Reset "L” Pulse Width tres 1 - ms

(Ut w KLV ANE)

Reset Rise Time trres - 10 us
(Ut w MNZE BN DR

trrRes
—

VIH
RESET Vi /

trRES

»|
L
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7.4.Data Format (F—&2 27+ —<w k)

7.4.1.80-system Interface Data Format (80 R4 YA —2Jx—XT—82 7+ —< v I)

(1) 18Bit Interface (18 Ew b > & —7—X) (IM2=0, IM1=0, IMO=0

@ Instruction Write(4 > A S0 3 VEERAH)

)

Instruction Data Input [DB | DB DB |DB [DE| DB [DE |DB |DE [DEB|DE |DE|DE [DB |DEB DB [DB [ DB
@aksrvayi -aA3) |17 |16 |15 |14 |13 |12 |11 |10| e | e | 7|6 |5 |a|23|2 |1 |0
y y l y y l
InstructionCode |18 |8 [ 8| B]IB]IB]IB R ERE R R
dvarsrvava-by |15 |14 (13 |12 11| 10| 9 | 8 7|le6|s5]a|l3]|2]1]0
@ Device Code Read(F /34 Xa— FEAHAHL)
InstructionCode |18 |18 || BB |1B|1B]IB s|we|[w|[e][B[E]E]IB
datshvava-ty |15 |14 (13 |12 11| 10| 9 | & 7]le6|5]al3]|2]1]0
h 4 h 4 v h 4 A 4 y h 4 v l A 4 Yy A 4 v A 4 h 4 y h 4 l
Instruction Data output| DB | DB |DB [DB [DB [DB [DB DB [DB [DB |DB [DB |DB [DB [DB |DB DB [ DB
(ruarsvave —sian |17 |16 |15 |14 |13 |12 (11|10 e |8 |7 |6 |5 |a|3)2]|1]0
€ RAM Data Write(RAM T — 2 £ Z A #H)
Display Data Input |DB |DB |DB [DB [DB DB [DB [DB [DB [DB DB DB [DB [DE [ DB [DB [ DB [ DB
(RT7-9AH) 17|16 |15 |14 |13 |12 |11 |10 9 |8 |7 |6 |5 |43 |2]1]0
h h 4 h 4 h A h 4 A v v A 4 A 4 A A4 v A 4 A 4 A A4 v
GRAM Data |R5|R4|R3|R2|R1 |R0|GS|G4|G3|G2|G1 |G0|BS|B4|B3|BZ |B1 |BO|
(GRAM 7 -4)
® RAM Data Read(RAM 7 — & 8t L)
GRAM Data |R5|R4|R3|R2|R1 |R0|GS|G4|G3|GZ|G1 |GO|BS|B4|B3|BZ |B1 |BO|
(GRAM 7 -4)
h A h A h 4 Y Y A A Y A 4 h 4 A 4 A 4 A4 Y h 4 A 4 A 4 A4 Y
Read Data RD|RD|RD|RD |RD|RD |RD|RD |RD|RD |R RD|RD|RD |RD | R RD | RD
(;‘_ggﬁ}},m L) 17 16 15 14 13 12 M 10 9 8 7 6 5 4 3 2 1 0
h A h A h 4 Y Y A A Y A 4 h 4 A 4 A 4 A4 Y h 4 A 4 A 4 A4 Y
Display Data Output [DB |DB |DB DB [DB [DB [DB [DB [DB [DB [DB [DB [DB [DB [DE [DB [ DB [ DB
(RF7 -4 H) 17|16 |15 |14 |13 |12 |11 |10 e |8 |7 |6 |5 |a|l3|2]|1]0
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(2) 16Bit Interface (16 Ev b > % —7—2X) (IM2=0, IM1=1, IM0=0)

€ Instruction Write(4{ * X bS5 2 3 EERAH)

Instruction Data Input |DB | DB |DB (DB (DB |DB | DB | DB DB |DB |DB|DB (DB (DB |DB | DB
[CEZASVPEVERRE W N )} 17116 |15 (14 [ 13 |12 | 11 | 10 8 7 6 5 4 3 2 1
A B Yy v y \ 2N v y \ AN A 4 A 4

Instruction Code IB|IB|IB|IB|IB|IB]|IB]|IB IB|IB|IB|IB|IB|IB]|IB|IB
(VA3 9v3ava-+y 15 (14 113 (12|11 |10 ] 9 8 7 6 5 4 3 2 1 0

4 Device Code Read(T /844 Ra— FEE&H L)

Instruction Code B|IB|IB|IB|IB]IB|IB]IB IB|IB|IB|IB|IB|IB]|IB|IB
(VAMIIY3Iva-+") 15|14 |13 (12 (11 |10 ] 9 8 7 6 5 4 3 2 1 0
y vy y y v y y v A r r

Instruction Data output| DB | DB |DB (DB (DB |DB |DB |DB |DB (DB |DB |DB |DB |DB |DB |DB (DB | DB
(vAbFIYavT -4 91) 17 |16 |15 (14 [ 13 |12 |11 |10 | 9 8 7 6 5 4 3 2 1 0

€ RAM Data Write (RAM T — 2 Z E3AH)
(1 time data transfer Mode(1 E 7 -4#85i¥¥-}"): R003h; IB15=0) 65,536 colors

Display Data Input | DB | DB |DB |DB |DB [DB [DB [DB pe|oe|pe|pe|pe|pB|DB | DB
(BRFRT HIAA) 17 |16 | 15 [ 14 |13 |12 |11 | 10 s|7|6|5|4]3|2]1
v v v v v v v v v v v v h.
GRAM Data |R5|R4|R3|R2|R1|R0|G5|G4|G3|G2|G1|G0|BS|B4|B3|BZ|B1|BO|
(GRAM 7 -)

¢ RAM Data Write (RAM T —2Z & A H)
(2 times data transfer Mode(2 [Bl17" %8515 %-} ): R0O03h: IB15=0) 262.144 colors

Note: Please refer to (5) Data Transfer Synchronization in 16, 9, 8-Bit Bus Interface Operation

E:(B)D 16, 9, 8L yMYI-T1AEEDT SRR ESBEAVLET .

18T
transfer

ROO03h; IB14=1 2ND transfer

2ND
transfer

ROO03h; IB14=0 1ST transfer

DB |DB|DB|DB|DB|DB|DB|DB|DB|DB|DB|DB |DB|DB (DB |DB |DB |DB

Display Datalnput | 47 1 16 | 15 |14 |13 |12 |11 |10]l 8 | 7 |6 |5 |4 |3 |2 |1 |17 |16
[ T T T T T O T T
(?SRR':kA/IE'a—t?) |R5|R4|R3|R2|R1|R0|G5|G4|G3|G2|G1|GO|BS|B4|B3|BZ|B1|BO|
¢ RAM Data Read (RAM T— &5 &H L)
(1 time data transfer Mode(1 El7" -48z:£%-+"): RO03h; IB15=0) 65,536 colors
Shawbata Irs|Rr4|ra[r2|r1[Ro[es]|c4|aa[e2]|a1|c0|Bs B4 B3 [B2 |81 B0
o T T T T e e T T
(f‘_y;ﬁh;’.mb) 17 16 15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0

A A 4 A 4 y h 4 /// A 4 b h 4 v A h 4 h h 4

Display Data Qutput |DB DB |DB |DB |DB |DB | DB | DB DB |DB |DB |DB |DB (DB |DB (DB
(FJ/RT -4 1) 1716 | 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.
QEEBED RAMT -4&AH LITTEELEA)
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(3) 9Bit Interface (9 Ew b+ 2 —7x—R) (IM2=0, IM1=0, IMO=1)

¢ Instruction Write({ XA 59 3 Vv EERAH)

1ST transfer 2ND transfer

Instruction Data Input |DB |DB |DB (DB (DB |DB | DB | DB DB |DB |DB |DB (DB | DB | DB | DB
({v2+399357 -5 A7) 17116 |15 (14 [ 13 |12 | 11 | 10 17|16 |15 |14 |13 |12 |11 | 10

o
+—°qg

DB
9
Y VvV VvV VvV Vv VvV VvV V¥ l Y VvV VvV VvV VvV Vv Vv ¥

Instruction Code IB|IB|IB|IB|IB|IB|IB]|IB IB|IB|IB|IB|IB|IB]|IB|IB
VANIIYIva-+) 15|14 |13 (12 (11 |10 ] 9 8 7 6 5 4 3 2 1 0

4 Device Code Read(T /844 Ra— FEE&H L)

Instruction Code B|IB|IB|IB|IB]IB|IB]IB IB|IB|IB|IB|IB|IB]|IB|IB
(VAMIIY3Iva-+") 15|14 |13 (12 (11 |10 ] 9 8 7 6 5 4 3 2 1 0
Y VvV Y Y Y Y Y ¥ Y ¥V Y Y VY Y Y ¥

Instruction Data output |DB |DB |DB (DB |DB |DB |DB |DB (DB |DB |DB |DB |DB (DB | DB | DB | DB | DB
(MUAb9vavT -4l A1) 17|16 |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— A2 E& A H)

Note: Please refer to (5) Data Transfer Synchronization in 16, 9, 8-Bit Bus Interface Operation

E:B)D 16, 9. 8t MY TI-ABIME DT SEBERPMESEEVLET,

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
(BT -SAN) 17 |16 |15 |14 [13 |12 |11 |10 9 [17 |16 |15 [1a |13 |12 |11 |10 ] @
A Y Y y A 4 A A 4 A A y A 4 X A 4 A A y h 4 X A 4 A A
GRAM Data |R5|R4|R3|R2|R1|R0|G5|G4|G3|G2|G1|G0|BS|B4|BB|B2|B1|BO|
(GRAM 7 -4
¢ RAM Data Read(RAM T—42 & H L)
GRAM Data |R5|R4|R3|R2|R1|R0|G5|G4|G3|G2|G1|G0|BS|B4|B3|BZ|B1|BO|
o T T I I T I T T I T I T I T
Read Data RD | RD |RD|RD|RD|RD |RD |RD | RD | RD | RD | RD | RD | RD | RD | RD | RD | RD
(G -8Ema L) 17 16|15 (1413|1211 ]io]le|s]|7|e]5]|al3]2]|1]0

A y A y A 4 A y A A A 4 A y A A A 4 b y h

Display Data Output (DB |DB |DB|DB |DB|DB|DB|DB|DB|DB|DB |DB |DB|DB |DB |DB |DB |DB
(RFT -4 1) 17116 |15 |14 |13 |12 |11 ]10] © |17 |16 |15 |14 |13 [12 |11 |10 ]| ©

1ST transfer 2ND transfer
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(4) 8Bit Interface (IM2=0, IM1=1, IM0=1)

@ Instruction Write(#4 > XA 57 a3 EEAH)

Instruction Data Input
{YAbFI9avT -4 A7)

Instruction Code
VA3 Iv3Iva-+"y

4 Device Code

Instruction Code
(CZ3 VP2 VERI )

Instruction Data output
{vAbFIvavs -4 A1)

1ST transfer

2ND transfer

DB |DB|DB |DB |DB |DB (DB | DB pB|pB|DB|DB|DB |DB|DB|DB
17 |16 |15 |14 |13 |12 | 11 | 10 17 |16 |15 |14 [ 13 | 12| 11 | 10
Y A 4 A 4 A 4 A 4 A 4 A 4 A 4 A 4 A4 A4 A A A 4 A 4 A4 A4
B|mB|[B|IB|IB|IB|IB]|IB B|lB|B|IB|IB|IB|IB]|IB
15|14 (13 |12 |11 |10]| 9 | 8 7]le|s5|4]3|2]1]0
Read(T /S ZRa— FEH&HL)

B|mB|[B|IB|IB|IB|IB]|IB BB B|IB|IB|IB|IB]|IB
15|14 (13|12 |11 |10] 9 | 8 7]le|5|4]|3|2]1]0
v v v v v v v v v v v v v v v v
DB |DB|DB |DB |DB |DB [ DB | DB pB|DB|DB|DB|DB |DB|DB | DB
17 |16 |15 |14 |13 |12 | 11 | 10 17|16 |15 14 [ 13| 12|11 | 10

1S T transfer

2ND transfer

¢ RAM Data Write (RAM T —42 EE 1A H)
(2 times data transfer Mode(2 B 7' -4853% €+ ):R003h; IB15=0) 65,536 colors

Note: Please refer to (5) Data Transfer Synchronization in 16, 9, 8-Bit Bus Interface Operation
EBG)D 16, 9. 8t yMUI-II-ABIE DT X R EBSEBELET,

18T transfer

Display Data Input
(RFET -4A )

GRAM Data
(GRAM 7 -%)

ROO03h; IB14=1

ROO03h; IB14=0

Display Data Input

GRAM Data
(GRAM 7' -%)

GRAM Data
(GRAM 7' -%)

Read Data
(7 -4 A L)

Display Data Output
(RART -5 A)

2ND transfer

pe|pe|pB|pB|DB|DB|DB|DB|DB|DB|DB|DB|DB|DB |DB |DB |DB | DB
17|16 |15 14|13 |12 |11 |10] o |17 |16 |15 |14 |13 |12 |11 ]| 10| o
A A 4 A y A 4 A 4 X A 4 A 4 y A 4 X A l
|R5|R4|R3|R2|R1|R0|G5|G4|G3|G2|G1 |G0|BS|B4|B3|B2|B1 |BO|
¢ RAM Data Write (RAM T —2ZZ3AH)
(3 times data transfer Mode(3 [Bl 7" -%8x:£ -+ »:R003h; IB15=1) 262.144 colors
Note: Please refer to (5) Data Transfer Synchronization in 16, 9, 8-Bit Bus Interface Operation
EB)D 16, 9. 8t yMUI-TI-ABIEDT VEEXRYEBSEBEVLET,
18T transfer | 2ND transfer | 3RD transfer
tr;ns;er 2ND transfer 3RD transfer
pe|pe|pe|pB|DB|DB|DB|DB|DB|DB|DB (DB |DE|DB |DB |DB |DB | DB
17|16 |15 14|13 |12 |11 |10] 8|7 |6 |5 |4 |3 |21 ]|17]186
|R5|R4|R3|R2|R1|R0|G5|G4|G3|G2|G1 |G0|BS|B4|B3|B2|B1 |BO|
@ RAM Data Read(RAM F— 2 & H L)
|R5|R4|R3|R2|R1|R0|G5|G4|G3|G2|G1 |G0|BS|B4|B3|BZ|B1 |BO|
A A 4 h 4 A 4 h 4 A A 4 h 4 A 4 h 4 X A 4 A 4 A 4 h 4 h 4 h 4 Y
RD|RD|RD|RD|RD|RD|RD|RDJRD|RD]JRD|RD|RD|RD|RD|RD|RD]|RD
17 16 15 14 13 12 11 10 <] 8 7 6 5 4 3 2 1 0
A 4 v A4 A 4 A 4 /// A 4 A 4 A 4 A 4 A 4 h 4 h 4 h 4
pe |(pB|DB|DB|DB|DB |DB | DB pe|pB |DB |DB|DB |DB |DB | DB
17 |16 |15 114 |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.
3EERED RAMT -4 AHH LITTEERA)
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(5) Data Transfer Synchronization in 16, 9, 8-Bit Bus Interface Operation
(16,9,8 Ev FNREMERFD T —HERERIEAIZDOULNT)

VWhen 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.

J A ROFEZ L BRI DT — FHRE R LAV L7236, 000H (8 %\ i3 00H)
ALANT I arhk 4 REFETEEIADI S EEC MO T —5 )y T
EFTOTEUE Y M T —XEREAHFHT L Z LN TEFET, EHNIICT — X ERER 4
ST THZ IRV BRIV AT LDOmEL ) I ANA—FT 5 BN TEET,

Uty MEFA A NI 7 2 a VEREERNC T — X ERERI A BT LT 7280,

RS

\ /
- ] \
w T NS

16bit Transfer

DB17~DB10 000H [~ \ 000H [~ \ 000H [~ \ 000H :C
DB8~DB1 X X \:r 00H or 00H or 00H or U(ll-/ XUpperXLowerXUpper

9bit Transfer
DB17~DB9

8bit Transfer Transfer Synchronization
DB17~DB10 (BRxs[EHA)
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7.4.2. Clock-synchronized Serial Interface  (IM2=1, IM1=0, IM0=ID)
ovoERPEITFTILLS 2 —T T —X)

& Start Byte Format (R2Z— kN4 F 74+ —< v )

Bit 1 2 3 4 5 6 7 8
Start Byte Format| 0 1 1 1 [} ID | RS |RW
IM=0 1] 1 1 1 1] 0 RS |R/W
IM=1 0 1 1 1 o] 1 RS |R/W

& Function of RS, R/W (RS, RAW #£8E

RS |R/W Function (##E)

0 0 Setting of Instruction Code ({yAF54¥aya-+ 5% 5E)
0 1 Prohibition (¥ 2 1k)

1 0 Write Instruction data (Z & A& 1A 5H93107° %)
1 1 Read Instruction data (& H L{VAMIYavT %)

& Instruction Write(4 > XA FS5 9 3 EZFAH)

1ST transfer (Upper) 2ND transfer (Lower)
Instruction Datalnput { D | D | D | D | D | D |D]|D D|D|D|D|D|D|D|D
UUAM3IYavT -4 A 1) 15 |14 |13 (12 (11 [10 ] © 8 7 6 5 4 3 2 1 0
v VL A4 VL A A 4 VL A4 A A 4 VL A4 V; A A 4 VL
Instruction Code IB|IB|IB|IB|IB|IB|IB|IB IB|IB|IB|IB|IB|IB|IB|IB
AT EVER ) 15|14 (13 [12 |11 |10 | 9 8 7 6 5 4 3 2 1 0

4 RAM Data Write (RAM T—#2 & &3A&) 65,536 colors

(GRAM 7" -4%)

1ST transfer (Upper) 2ND transfer (Lower)
DisplayDatainput [D [D [D|[D|[D|[D|D | D plop|[p|p[p|p|[Dp]|D
(FR7 -9AH) 15|14 |13 12|11 |10] o | 8 7|6 |5 |4|3|2]1]0
A 4 X y A 4 y y Y X y Y A Y A
GRAM Data |R5|R4|R3|R2|R1 |R0|G5|G4|G3|G2|G1 |G0|BS|B4|B3|82|B1 |BO|

4 Transfer of Clock-synchronized Serial Inetrface
(709 SR UFILA R —T 2 —RERik)

cs* 1 F

SCL
12 3 4 5 6 7 8 91011 1213 14 1516 17 18 19 20 21 22 23 24
SDI
Instruction data, RAM data Write
l Start Byte | (4¥2159 925" <5, RAM 7 -5 & A 35 ) |
SDO
Instruction data, RAM data Read

(A7ZbF97397° %, RAM 7 -4 & L)
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& Transfer of Continuous Data (E & 7T — % $zzX)

o T\ -
o UL UL UL LA LA

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 & L)

Start Byte
SDI RS =1
RAW =1
RAM Data RAM Data
sSDO DumRn;ZdData DumRn;ZdData DumRn;ZdData DumRrrézéData DumRn;ZdData Up:j:ragb“ Lov';:ragbit
@ Instruction DataRead (f Y X F5 92 a3 T—425%AHL)
cs* \
Start Byte
SDI RS =0
RAN =1
RAM Data RAM Data
sSDO Dummy Data Read Read
Read Upper 8bit Lower 8bit
7.5.Power ON / OFF Sequence (BJR ON/OFF &—4 > X)
7.5.1.Relationship of Instruction Code and Hexadecimal Number
(M6 EHBEAM A SV 30— FORERK)
Instruction Code IB|IB|IB|IB IB|IB |IB |IB IB|IB |[IB|IB IB |I1B |IB [IB
(vak39vava-+') 15114 | 13 | 12 11 110 | 9 8 7 6 5 4 3 2 1 0
E le (Bi H
e |olofo|1||1|of1|1|]|1|o]o]|o||1|[1]1]|0| Bin
Example (Hexadecimal)
Bl (16 E %) 1 B 8 E Hex
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7.5.2.Command List for Power ON (Recommended Setting)
(BRONMHIa<TFURX b (HERTE) )
Setting Item Index (Value) Value(2byte Setting) Remark

Input VDD=1.80V VDD2=2.80V
Reset RESET Pulse “L” Reset
Wait 10msec
Release Reset RESET Pulse “"H” Release Reset

Wait 10msec

Device Cord Read (/RD) 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 1fif h Gamma Setting
Base Image Display Control 0401 h 0001h Reversed Image

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

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 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 16B0O h G/S=ON, Booster: VGH=6times, VGL=4times, AMP=1

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=0ON
Wait 50msec

Display Control 1 0007 h | 0173 h | Base Image Display

7.5.3.Command List for Power OFF (Recommended Setting)
(BIROFFav> YR+ (HERKRE) )

Setting Item

Display Control 1

Remark

Display OFF

0007 h
Wait (50msec)
Display Control 1 0007 h | 0001 h | Display OFF
Wait (150msec)
0007 h 0000 h

Display Control 1

‘Power ONI

Display OFF

Power Control 1 0100 h 0680 h G/S=0N, 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 0600 h

. Powér OFF .

 Power OFF2

G/S=0ON, Booster: VGH=6times, VGL=4times, AMP=0
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7.6.Back-light Specificatio

ns (BBEA{MEHR)

7.6.1.Absolute Maximum Ratings (#XfxK7E4&) (6 chips)

Ta=25°C
Parameter (ZEH) Symbol (;Z.%) | Conditions (Z=14) Min. Typ. Max. |Units (B{i)
Foward Current (JIETEH) I - - 35 mA
Allowable Reverse Current IR Note1 (£ 1) - - 50 pA
(W)
LED Power Dissipation Pp - - - 0.77 mwWw
Gix=3icEN)
Note 1 (£ 1): IR=10mA
CATHODE o o
X
7.6.2.0perating Characteristics (E14E 7 #)
Ta=25°C
Parameter (Y8H) Symbol (i€ &) | Conditions (Z&{4) Min. Typ. Max. |Units (EAf7)
Foward Current (JIEFEHT) I - - - 20 mA
Foward Voltage (IEZFETL) VE [F=20mA - 19.2 - \Y;
Power (E77) PL - - - 0.39 wW
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8.0Optical Specifications (=F{$£)

8.1.Optical Characteristics (Jt54%1%)

<Touch Switch (2 vy F XA v F) >

Item Value Remark
(= /) (F 1E) (i #5)
(1) Transmissivity Min90%
CltiZm=e)
(2) Reflectance Max15%
(=)

€ Conditions for Measuring

<> Environment: Dark room with no light or
close to no light.

< Temperature: 25+5°C
<> Humidity: 40~70%RH
& HEREIEITRRDOEY

OPIFERE - B FIIFNICHE L SRR

O MIEHE - 25+5C

< HIEEBE - 40~70%RH
€ Optimal viewing angle (The angle of Least Color Inversion)

Rl O (/OO £ )

8.1.1. Back-light OFF (/\w % 34 k OFF Ef)

Parameter Symbol Conditions Min. Typ. Max. Units Remark
(I /) (FL47) (% 1) (B Az (@ %)
Contrast Ratio Note1
(av ko b | o optimel ] ° ] ] GED
Reflectivity Note1,2
(S 55) R Optimal 15 20 - % GE1.2)
White Chromaticity X CIE 0.29 0.32 0.35 -
(H&SE) Y 0.31 0.34 0.37 -
Red Chromaticity X CIE 0.37 0.40 0.43 -
(FREafE) Y 0.31 | 034 | 0.37 - Note1, 8
Green Chromaticity X CIE 0.29 0.32 0.35 - (i¥1, 8)
(ke i) 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 (/34 51 k ON B¥)

Parameter Symbol Conditions Min. Typ. Max. Units Remark
(= /) (F2+H) (% ) (B i) (g &)
OLerT - 70 -
Viewing angle range Oup - 80 - Note3,4,5,12
” CR=5 Degrees|
(T B i ) ORIGHT - 70 - (;£3,4,5,12)
Opown - 58 -
Contrast Ratio Note4,8,11,12
_ CR Optimal - 105 - - .
(2 T A R (i¥4,8,5,12)
Brightness 5 Note8,10,11,12
Y Optimal - 360 - cd/m
OFLE) (G 8,10,11,12)
Brightness Uniformity Note7,10,11,12
_ Y Optimal 70 - %
(FESE 2 ) (G£7,10,11,12)
Viewing Direction Note7,11
6:00 o’clock .
(t7.11) GE7.11)
Response Rise Time 6=0°
L . Tr - 23.0 - ms
(AL 23D ) Ta=25°C Note7,11,12
Response Fall Time 0° GE7,11,12)
(2 F 9 1) w 0 B IR ms
White Chromaticity X CIE 0.27 | 032 | 037 -
(At)E) Y 0.32 | 037 | 042 -
Red Chromaticity X CIE 049 | 054 | 0.59 -
(FRte) Y 0.32 | 037 | 042 - Note8, 11,12
Green Chromaticity X 028 | 0.33 | 0.38 - CEX8,11,12)
CIE
R B ) Y 0.49 | 054 | 0.59 -
Blue Chromaticity X CIE 0.10 | 0.15 | 0.20 -
(FEH) Y 013 | 018 | 0.23 -
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Note 1: Ring light measurement. (15degree incident light detected at normal direction.) (Fig.4)

(FE1: Vo7 o4 MUE (A5 EDOAFEERE) ) (X4)
The reflection of white calibration plate is 100%.
(B OB IERDORSHE, 100% &%)
Schematic diagram of instrument  (FERE(X)

Detector (RrHiZ®

A
s 341)
15°
| | Sample

Fig. 4 (X 4)

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

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

Reflectivity _ (Bl ST — 2 DRE L)
(ISR 28) Light detected level of the reflection by the reflective standard
(MR ER DS UL
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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 BITEROEE T S O &5 RIREBIZ T Ta=25C TITWVE T,
ELDIM L% EZ Contrast 160R A7 A Z{HEH L F9,
ForlE, FI2ARN—DNEHED RIZHHELWLEIZE =G T,

ELDIM
EZ Color

NS

Display

Fig. 5 (& 5)

Note 4 (7% 4) : The definition of contrast ratio is below. (=t k7 2 LD EFE

Photo detector output with all pixels white (&H /% —>)
Contrast Ratio(=> k7 % K1) (CR) =

Photo detector output with all pixels black (&8 X% —>)

Note 5(7% 5) : The definition of viewing angle is shown in Fig.7 ({RADEZIZX 7)
Note 6 (iX 6) : The definition of response time is shown in Fig.8 (FRZiE & O EFRITH 8)
Note 7 (¥ 7 ): The definition of brightness & brightness uniformity is shown in Fig.6
CHRBE Je OV A T D EFRIL[X 6)
Note 8 (¥E 8) : Critical optical characteristics. (EE#; 245 14%)
Note 9(#% 9) : The viewing / rubbing direction is the direction of least color inversion.
(87 o ZHFEE, TR b 7RunhE<d, )
Note 10 (& 10) : Brightness may also be referred to as luminance.
(Brightness {3 Luminance & & M(OVE§)
Note 11 (i 11) : The measuring equipment are TOPCON BM-5. (JITE%EE 17 TOPCOM  BM-5 ©T7°)
Note 12 (4 12) : 6LEDS back light, 20mA / chip. (6 ¥ > L E D&B], 20mA / chip)
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@ Definition of Brightness Uniformity (fEL2 T DEF) (Fig.6 (K 6) )

Definition is calculated from the 5 points (S0-S4) on the diagram below.
(BRI TROKO LT, 5812 b (S0-84) »HEEESET, )

(8mm) (8mm)
—
} (10mm)
— S1 S4
S0
\Active Area
TIF47 TIT
s2 s3 (7174 )
| + (domm)
S0~S4 MIN
Standard value of Brightness Uniformity [%] = ————— X100
(R 2\ 7 DA VE(E) S0~S4 MAX
Fig.6 (4 6)
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& Method of Viewing Angle Measurement (#18F /AT ) (Fig.7)

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

(2) Measuring Point (I &)
Center of display: Same as Method of Brightness Measurement
B AT A T s R A & [ATRR

(3) Angle of Measuring (7EfAE)
©: An angle vertical to perpendicular line from the viewing direction.
0 @ VERRITKTT D HL A i o> FRELHN 5 1A 0D 4 BT
¢: An angle horizontal to perpendicular from the viewing direction.
@ IEBRTRT DA O K T TT [ 0> 58
(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 6.

B AT —D ¢=0° IZEELTBM—533=2 T2 R10 &5+ 0 HEAZFT
B EAFEOKEHRES 6. BEAT —P 0 ¢=90° IZEELTBM-52322 b5
ANIO LD 0AEEHARY E T AFRAORBEATAHO & UCREET D,

Temperature Chamber (fAEA)

Rotation Table (0,¢) (HlEE%x5—)

TOPCON BM-5 m LD
| A
)

Computer Control Unit &
A e — Waveform Generator

arbhue—7 . WBEES

Fig. 7
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€ Measuring Response Time (SR OBIE)  (Fig.8)
(1) Measuring Device (HIxEHEE)
TOPCON BM-5, Measuring Field: 1°
Tektronix Digital Oscilloscope
Fr b=y 2l TR AT—T
(2) Measuring Point (Il % #20)
Center of display, same as Method of Brightness Measurement
T AT PO R T e & [RIRR
(3) Method of Measuring GHIE J7{%)
Set LCD panel to 6 = 0°, and ¢ = 0°.
WAER RSBV Z 0=0° | ¢=0° 2ty 5,
* Input white—black—white to display by switching signal voltage.
H—=R—RALERR-T DL IRETEEL DV EL THINT 5,
If the luminance is 0% and 100% immediately before the change of signal voltage,
then r 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.
SEELEU D B2 ERTOEEZ FIFI 0%, 100% & TH L, XREBINLDH LV #,
FEFIGE DY 90% D> 5 10% A LT 5 DI 5 E cr & L, RBREELL T
D&, FIRED 10%0>5 90%IZF TEALT DA « d &35,

White Black White
100%
90%
Brightness
10%
0%
L e I
Fig. 8
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8.2.Definition of Viewing Angle and Optimum Viewing Area (85 } UM £ #i[H )

*Point e shows the point where contrast ratio is measured. : 6= 0°, ¢= -°
o R ARKHITER  0=0", $=—" --- @FIARA L}
*Driving condition: Ff=60Hz
(BREAZR )
90°
o 0 90°
—
180° (¢ =0°) )
b
180° Py \ 0o
2700 270°
*Area [ ] shows typ. CR>5
CRZ=5 & e HAZMER A --- [ %
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9.Test (ERER)

No abnormal function and appearance are found after the following tests.
TREDOFER A EhE Lo, M OIMEICRE SR &,
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.
R FFIZIREOMEOR Y | IEBE 205C, B/E 65+5%, MHEERETITY .,

No. Parameter (12 H) Conditions (Bt B N %5 Notes(¥EFD)

1 High Temperature Operating | 70°C+2°C, 240hrs (operation state) (GEE)
(iR B FEFUER)

2 | Low Temperature Operating | -20°C+2°C, 240hrs (operation state) (@) 1
(IR B RS

3 High Temperature Storage 80°C+2°C, 240hrs 2
(iR atER)

4 Low Temperature Storage -30°C+2°C, 240hrs 1,2
(BRI PR A RRER)

5 Damp Proof Test 60°C+2°C, 85~90%RH, 240hrs 1,2
(Tt e

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

(b— k¥ 2 L3RR

7 | Vibration Test Total fixed amplitude (&IEIE) :1.5mm 3
(GRENFER) Vibration Frequency (JE®1EH %) : 10~55Hz
One cycle 60 seconds to 3 directions of X, Y, Z for
each 15 minutes

(1 FE 1M XY.Z23 Fh4 15 47H)

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

(EH O MHELRTEIZ T 60cm s X5 PRl EE T
2 U= FRA~ET)

Dropping method corner dropping(f & T)

| F A corner : once(1 [al)
E c D Edge dropping(#&5%& T)
] L s B,C,D edge : once(1 [E])
Face dropping(T@i& T)
i600m E,F,G face : once(1 [=])
Concrete Surface(a >4 ') — FEK)
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No. Parameter ()2 H) Conditions (X Bx N %) Notes((E£:R)
9 ESD Test Voltage the stamp passable to each terminal.
(ifif e SRR ) Condition: Machine model(MIL test method)
Rt~ T FT L MT LiE)
Stamp passable voltage (GRERET) : 300V
Discharge Capacitor (fiiEE& =) : 200pF
Discharge Resister (J&E#HT) : 0Q
<Touch Switch (&Y FRA vF) >
No. Parameter (7H H) Conditions ( 3 Bk P %) Notes(iF70)
1 High Temperature Operating | 70°C+2°C, 240hrs (operation state) (GEE)
(BB ERER)
2 | Low Temperature Operating | -20°C+2°C, 240hrs (operation state) (GEFE) 1
(IEIREERER)
3 High Temperature Storage 80°C+2°C, 240hrs 2
(iR )
4 | Low Temperature Storage -30°C+2°C, 240hrs 1,2
(IR R 3R
5 | Damp Proof Test 40°C+2°C,90~95%RH, 240hrs 1,2
(MR FER)
6 | Vibration Test Total fixed amplitude(Z=#EME) : 1.5mm 3
(IREhER) Vibration Frequency(dRENE 1 %0) - 10~55Hz
One cycle 60 seconds to 3 directions of X, Y, Z for
each 15 minutes.
(L{EHE 1400 X Y,Z3 1 4 15 5[
7 | Shock Test To be measured after dropping from 60cm high on
(R EER) the concrete surface in packing state.

(EHOFEELRAEIZ T 60cm O &2 H FRd O EFHET

oy D= RERAET)

Dropping method corner dropping(B & T)

| F A corner : once(1 [8])
E s D c Edge dropping(#%3& T)
. L / B,C,D edge : once(1 [E])
Face dropping(T% T)
LBOcm E,F,G face : once(1 [B])
Concrete Surface(3 =7 J — MER)

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.

HE1:EELRWT &,
2

R, FIRFRIC 4 RFHGE L7k, JET S,

F3 B HONT T 2 — AV TIT S,
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10.Appearance Standards (4 £ B %)

10.1.Viewing distance and angle ({R:2EEEE &~ AE)

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

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

All directions for inspecting the sample should be within 45°against perpendicular line.
LCD i 300~ 750Ix @ HEE YT T CRET 5,

7L & OREHE 35cm® Sem TR L W IBRE AT,

BTV A BT DA, BRRICK UCRIMEA AT 457 OEFEN & T 5,

10.2.Definition of applicable Zones(Y > FILOER Y — VD ER)

X -- <Touch Switch (& v FRXA vF) >
B Zone
C Zone
A Zone
AZore
X --t! , B Zone
| ]
3 X : Maximum Seal Line E
X (& — LR EAELR) X
A Zone: Active display area A Zone: Active area
(A —1 : Kw FR) (AY — . TU5 4 7E)
B Zone: Out of active display area ~ Maximum seal line
(B = X»b A Y—2F oM B Zone: Rest parts C Zone: Rest parts
(C Y —> : X & 0 AU ) (B> = TOMDHFS)

A Zone + B Zone = Validity viewing area
(A Y — 2 +B Y — = REr )
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10.3.Standards (FR#%&)

No. Parameter (FE ) Criteria (& H:4E)
1 Black and (1) Round Shape (FIiko> & o)
White Spots, Zone(4E1%) | Acceptable Number (GFZE{E%L)
Foreign Substances Dimension(-X & X) (mm) A B C
(RAA - 5i8) D<0.1 Disregard (M) Disregard
01 <D<03 2 (MHEAR)
D>0.3 0
D=(Long+ Short)/2 SEWER D= (BR+E%) /2
*Each dot must keep the size over 1/2.
ZFy NI EDOY 1 ZXEREDOZ L&,
(2) Line Shape (#&koH D)
Zone(fE1) | Acceptable Number (GFZ&EE%L)
X (mm) Y (mm) A B c
<0.1 <0.04 Disregard (J#57) Disregard
<2.0 <0.04 2 (M)
> 2.0 - 0
X:Length (E&) Y:Width (&)
2 Air Bubbles
(between glass Zone(flE) | Acceptable Number (FF21{E#)
& polarizer), Dimension(X & X) (mm A B C
Stroke marks D<0.15 Disregard (J&7R) *1
(RYEAREIE « $FT7E) 0.15<D<0.30 3
03<D 0
D=(Long+ Short)/2 SEWERE D= (ER+£4R) /2
*1: No progresive. No float at the edge.
3 Polarizer Scratches
(R etk 5 1) Zone(f4415%) | Acceptable Number (FFZE{E%D)
X(mm) Y(mm) A B C
< 0.1 < 0.04 Disregard (JE#H) Disregard
<2.0 <0.04 2 (£
> 2.0 - 0
Polarizer Not to be conspicuous defects. (FF LWWRED /A& Z &, )
(R EAR) Limit sample shall be determined by the arising demand.
(FREEY > Z TR AETHERICL > TIREENDI HD ET D, )
Polarizer Dirts If the stains are removed easily from LCDP surface, the module is
(RYEAIT ) defective. (fHEICHREBRN S L OIEMSET S, )
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Criteria (CHJEFREYE)

No. Parameter (TAH)
6 Glass Scratches Not to be conspicuous defects. (GFL WK D7REZ &, )
(HF AFR) Limit sample shall be determined by the arising demand.
(REEH P NATIEET D HERICE > CREESND LD ET D, )
7 Distance between D <0.2:20mm or more (EHHOEEHT 20mm UL E&E33, )
Different Foreign 0.2 <D :40mm or more (54D AT 40mm LA EE9° %, )
Substance Defects
(570 2 T o IEEE)
8 (a) Bright Dot
(b) Dark Dot Zone(fEK) Acceptable Number(FFZ820)
Dimension(Jk & ) (mm) A B C
Bright Dot 3 Disregard
Dark Dot 2 (HEt)
TOTAL (&3ED) 4
*Green bright dots : 2 dots or less
9 TWO Adjacent Dot
L2 Fy ) Zone(fHiim) Acceptable Number(F7FZ&1{H$0)
Dimension(-X & X) (mm) A B C
Bright Dot 3 PAIRS Disregard
Dark Dot 2 PAIRS (fEA)
10 | Three or More Adjacent| NOT ALLOWED. (ft& = &)
Dot
(B2 1723 Fw hPLE)
11 Defect Distance Bright Dot : 5mm min
(K e B Dark Dot  : 5mm min
12 | Defect Distance NOT ALLOWED. (fEx Z &)
(K Bt EERE)
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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

BIGIR/ BIG/R|B|G|R
Defective Dot

| —~
B G/ R|B RIB G| R B G B G R
D Adjacent Dots N\ S

BIGIRIB/G|R|B|G|R BIGIR BI/G|R|/B|G|R

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 (ZHH)

Criteria (CH]EFEE)

13

Chipped Glass
(H 5 AR

(1) Electrode Pad Areas and Terminal Areas

“ X

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< 3.5 Y <0.5
3.5< W< 4.0 Y<0.38
4.0<W<5.0 Y<1.0
W=5.0+ 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.

T-55149GD030J-MLW-AMN  Rev.1

KYOCERA Display Corporation

Page 47/56




No. Parameter (THH) Criteria CH]EFEE)
(3) Corner Areas
@D 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<1/2t
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

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 (# Y F XA v F) >

No. |Parameter (ZHH) Criteria (CHJZFEHE)
1 Black Spots / (1) Round Shape (FIMkoEH ?)
White Spots Zone(fE)%) | Acceptable Number (GFZ1{E%L)
(B HED Dimension(:X & X) (mm) A B
D= 0.10 Disregard (ER)
0.10<D<0.15 2 Disregard
0.15<D<0.17 1 (HEHL)
0.17 <D <0.25 0
D= (Long + Short) /2 SEHER D= (RE+HER) /2
(2) Line Shape Gkt m)
W Acceptable Number (FF&1{F%%)
X(mm) Y({mm A C
— W<0.01 Disregard (ZE4H)
L<2.0 W=<0.015 2 Disregard
L<to | =002 ! (i)
W<0.05 0
— W>0.05 |Same as Round Shape
X:Length (J2&) Y :Width ()
Total defects shall not exceed 5.
(EROFREEILSEE T D, )
2 Glass Scratches Not to be conspicuous defects.
(T A% X) (FLWREADREZ L, )
Establish limit samples if required.
(PR AR FEEUTSa i, W ek b IR %, )
3 Glass Dirts If the stains are removed easily from LCDP surface, the module is
(2 Ai%GH0) not defective.
(B E NS HOIXREET 5, )
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No.

Parameter (TA B) Criteria (CHEFLE)
Glass Chips
(75 A F) - Al terminal area
[#~Y88]
/ At terminal area
[J—Ka]
yd "\ At corner of glass X BRI L TR )
v A [O—F—#p] Y ;BT UC AT AR
=X Z: BERRZRT L TIRIE AR
Unit : mm
X Y Z
=70 =07 = 2/3t
=50 =1.0 = 2/3t
=25 =20 = 2/3t
t : glass thickness [#J5]
(2) At other area except terminal area [V — F{fLLsh]
Unit : mm
Y Z
Disregarded =04 Disregarded
=25 =07 =t
=35 =1.0 = 1/2t
=55 =15 = 1/3t
(3) At terminal area [ -%B]
Unit : mm
X Y Z
- =05 =t
Unit : mm
X Y Z
= W/3 =1.0 =t
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Criteria (HEFLHE)

Parameter P2 H)
Glass Chips
(575 2 %) (4) At corner of glass [ = ——%#(]
[U— FES]

@ At terminal area

Unit : mm
X+Y

IIA
B
o

Unit : mm

X+Y

lIA
w
o

3% Disregarded the glass thickness (B/= J7 AL MEtH)

Total Glass Chips shall not exceed five.
(7 AZRITIE, IEESEETET S, )

Glass Chips shall be judged by size of them.
(o ARTIZ, RESTOHRHAET D, )

Glass Chipshall not progress
(FZ ARTIZ, ETHEEEFR, )
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11.Code System of Production Lot (# & v FHS)

The production lot of module is specified as follows.
TV 2 —/LOREE v FESIE, RO X DICKLT D,

N N I N e A B

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

Factory Code(T3% 7t =) (Alphabet)
Production Week (ELEH) (1~5)
—— Production Month (& H) (1~9, X, Y, 2)
—— Production Year (82354F) (Lower 2 digits / PEBEEECT 2 #1)

12.Type Number (& & 8 )

The type number of module is specified as follows.
IOF T a— ORI, kD X HICERRT D,

355149AM

13.Applying Precautions GEFB EDXE)

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

AMARFICET D8R, /TR EEE B DA ORIED A Lz EE . ME RO L
MBS BHZ L35,
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14 Precautions Relating Product Handling (& S HRiFE WLV EDFE)

The Following precautions will guide you in handling our product correctly.
AR ZIE L ZHHETELS S0, ROFRICZES F I,

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) WA FR TR FITONT
(1) BB REY 2—VIEH L COWDRMBRTET I, BRI ATHELNTCWET DT
TRUMEMAIEEE 4 5 X 72T R &,
BUHIEE LT G IR, AR CIMNOM O NI+ ZEE TSV,
) ifﬁ%a‘%%rﬂa%OD%ﬁ HE D 1T Th A RERIE. oM TETWD A, G5
DU RN E ST LT RFEN,
B) HINBT/ELHEE, AR TT LI NI TEE 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. WWe 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) WA T V2 — L OB D RN ONT (FRERER)
(1) AME, BREREIIISNT 7T —2EZ LTEFEW, £, FEREIT —OEET 2 v 7 ED
RN DH L. BB~y N (F3—) ZRBEDLET,
(2) TEHERITALARA BT T, AMEELRE I BMEOHERHEBEO LET,
(3) HEXPEELETOT, BBITHRORET /L LITD o<V LRI LTRSS,

3) When the LCD module must be stored for long periods of time:
(1) Protect the modules from high temperature and humidity.
3 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) MABFTAREY 2 — V2B TRIRE LRITNIERSRWIGEEIZ DN T
(1) =R, SEOEFTTHRE LW T T EV,
¥ RESRME D OC~40C 60%RH LT FEFTEORAERE Z L,
(2) EHBY, HDHW i%%ﬁ‘%ﬁﬁ%%# HARVEIITLTTFSUY,
(3) A D RER WML 72K S L TTRFaW,

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.

1) ?&E’?‘E&%ﬂ‘% Vo —ZiE, BERAEEE A A S TR Y EEADOT, F—DOEEITMA.
IR BRI BN O B a2 ZEH T S0y,
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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) FTR T Y 2 — /LR L, W (RN b L CEEE, HICARRNE D
WL TTFEW,
RN F R RARAR R I3 L2 & 10T, EBLICAIT A THEWDE L TR S0,

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) A X IVKRNT —EFRT OIS NT, A F IR — & R A AT LT
FEOSEGIE, BlARFEL ¥ A, MELEBAMEINDEOIE. IR ITFEKET I U,

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.
) F oy FNFNEET DI OV T
(1) EREZLZLBRNT R, =y P TRELZEDTLZEBHY T,
(2) BICHEWAEIZWNT TSN,

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, COF 2#HEHT HMMEIZ>NT

(D I CTFyVHENEDEERHL TWDHR, BHRARENMES Lo TnET, BV
BELTiE, I CF v 7EEIZHEAN AL LANE S H0EELTTFEN,

2 1 CFyFTEENEDEERHL TWDL, BXAMEN IS LTI CF vy 7EHEIC
FRASIIEAN SIS AT D L 9 R EIERE TR TS0,
Fio, I X DFREMEARSIE L, BRMREEAR T D720, e U b angEiE
Mg s LTREW,

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 ZL¥, b—hi—, TABZMEATIMMEZ ST

() (FHEMfEROSR, 2327 v a VTR 20T RSN,

(2) WD FIREMED &> D %, HEEZRPT O dhiF e, S1-R VD BRI EIMA /RN TF S0,

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) T 2— 0y v a DB EIETDHE. 7y a DHEOMEICL D #HR
BV 2 — R (LCDARXFRALETCP, E—h—V FPCZ, PCB&ETCP/
tE—h—A  FPC%, TCP /t—hki—N FPCEDOHEEDERL) CEPEL
FAET AR B 0 T D C, HANC 0 7d lia L CT W,
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11)

11)

12)

12)

13)

13)

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.

WA SRV DOETEE T 7 U ARERET %G, 77 VLOMEIZLY . Rtttk 53 4E
T DM DFETT 7 VARIZAE (M2 Z > 7)) BT DHAEENRH D F5 DT,
FATZ o a2 520 LT b Suy,

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.

FZ A ASICHIBTEIRIONEE & 2 WITANIBA T 7 71w 712 3o THRE S L7 i db SR E)

T L — LB DEIC L o TR, Sy 7 T A FOMDICNRD ST R S D VN T
AN s DN T WIS LD T ) v =T L ARREM S U FT DT,
EMARREICBT 2 Hod iz v, 7 v A — DR E LRV EBICTIHA TSIV,

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.

B TRBFICD CHAMEN RO X S ICEEEWVET,
FimEhn7=4. RAREORKR E 20 £9,
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15.Warranty (REFE#)

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.
LRI, O — R T HEER R ] O & LT, EERE TR I E S S RIE S
HDTHYD . YW AMEE RIS LT 5 b 0T, B —. YRS —RE IR
SROERR NI D EREAS . RSN AUZET TR BRI E S D D C
EWVEHEMEZEZERINDOHARIEHEINSEE. ikl LT —loBELEZzAVEE A,
M. 3020 HBIEH S 256, BMEMEIMICEET 23804, skt L CHES K5 B En
L EFET,

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

1) MAZIATONIZBINT. (0 - TN A2 TTe) ICBITOARESIZ>EFE LT, D
FiLaAWETA,

2) We cannot accept responsibility for any defect, which may arise after the application
of strong external force to the product.
2) AN 572 Z LICH O RERATLIARERIZOEELTUL, ZORMELZAWVWERA,

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) HHERGMREICTER L, HiFSeRk, $#EXENHNSN TEET LI AEGICHOEE
LTiE, ZOEMLEANVER A,

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) R L2 Z S0 ERT D T RFTEEORB RIS W TE, Herii ofE
RENEICEZEE LS L OLSMIEE LTUL, TOEMTEZAVEY A,

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

5) BxLIC BT 2 LHE SR BES S OEERGEHRMIC>E £ LCid, BeliiER L 24,
L EEAHATS, IR 1 FO XL EWEIRE S THE £7,

T-55149GD030J-MLW-AMN Rev.1 KYOCERA Display Corporation Page 56/56




