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1.Application GE )

This specification applies to 3.0"color TFT-LCD module with Capacitive sensors

Touch Switch module (T-55149GD030J-MLW-ARN).

AEHREL. BHORERE

(fE: T-55149GD030J-MLW-ARN)IZEH T 5,

2.General Specifications (— 2+ %)

Dot Pixels

(B % %

Dot Size
(FybH1X)
Pixel Arrangement
(E*RE5)

Color Depth
(B%0

Viewing Area
(AR EFEaE)
Outline Dimensions*
Sz Tik)

Weight(EE)

LCD Type
(LCD 24 7)

Viewing Direction

(")
TFT Driver

Data Transfer
(T—REREA)

Back-light
(INYIZAR)

Lead free

240%3 [R.GB.] (W) x 400 (H) dots

0.054 (W) x 0.162 (H) mm

RGB-Stripe(RGB A +517)

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 (/—<)—7RT 1 +)

/ Transflective (& i1BE ) )
6:00

Controler driver R61509(RENASAS.” LY X&)

(arkO—JL LSD

18 /16 / 9/ 8-bit 80 system
(80 % 18/16/9/8-bit A>3 —T1—R)
Serial (VTP ILAR—Tz—R)

HRXDEYFRAYFED 21—/ TFT-LCD £ 21—)L

18 /16 / 6-bit RGB I/F (18 / 16 / 6-bit RGB 1 > #—TJ1—X)

LED Back-light / White (LED /\y95A/ b+ /FRTAk)

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.

our module definition of lead free.

Any lead used within the electrical component does not apply to
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o — AR, BT ) I L TR D 9,
LD T V—DERIZLLTOMY TF,
D EEY 2 —/VIHERH LTS D]
2)%%%9n—w’ﬁﬁbfwéFﬁ%%m(m%% 7)
B L, PRI E EN TV AT & LET,

RoOHS regulation . To our best knowledge, this product satisfies material
requirement of RoHS regulation.
Our company is doing the best efforts to obtain
the equivalent certificate from our suppliers.

RoHS #LiE D MHORMT AR ICEB VT, ARL X RoHS HLED
FHEEMFEZWZ LTS ERFE L TBY £,
Wt & UTiE, 8 A — 7 —2512x U ClRBROIREE A
KD DR IRBDE 24T > TEY £,

< Touch Switch (¥ vF A A »F) >

Screen Size : 3.0inches (1> 9)
(B 41 %)

SW Active Area : 35.00W) x 55.0(H) mm
(B Zh B R )

Number of Switch : 12Point
(SW #%)

Interface . SPI

(A v H— 7i/f7\)

3.0perating Conditions (¥ 55 5 4)

Item Conditions Temperature Range Remark

(EH) (Z:11) (JELAE ) ##5)

Operating Temperature Range PNL Surface o0~ 70°C Note1,2
(BH/EIR B HBH) (SR V SR ) (HE1,2)
Storage Temperature Range PNL Surface _30~80°C Note1,2
(PRAFIRLEE REH) (7SR VIR ) (HE1,2)

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

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

&1 EEHEEREE, BWEOAREZRIET DEETH Y, 2 b I A b, WEEE, TOMD

TN, FMEREITTa=+25Clo CTHIE L E 7,

Note2: Non condensing.
2: MBERE L,
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4 Dimensinal Outline (4 £#K)
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5.Block Diagram (7o vy o2 484X 455 L)

VDD
VC|————»

GND—»

RESET* ——

DBO~DB17<——j;2——+

SDl——»

SDO0O— 4
RD* » Control LSI

WR*/SC—m7
R§— R61509
CS*—
ENABLE —M»
VEYNC—————»
HSYNC—»
DOTCLK ——»
F MARK——»|
IMO—»

M1 ———

IM2 ————»

720 LCDP

240(RGB) x 400 dots

4

LED-A

LED-K

LED Backlight

<Touch Switch (2 Y FRXA YyF) >

v

VDRIVE
SDI

Cap Touch Controller

v

SDO
SCLK

csS
INT

A

AD7147

v

v

A

GPI «——

v

VCC

y

S|puuBYD 21
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6.1/0 Terminal ( I ~ OigF)

6.1.CN1 Pin Assignment (CN1 if¥4)

Corresponding Connector GiEi-5 = % 7 #): HIROSE (t = & &) : FH19S-45S-0.5SH (05)

No. Symbol (G2%) Functional Description (# #E i )

1 NC Non Connection CRf# f#g+)

2 LED-K LED Cathode (LED 7% Y — i)

3 NC Non Connection CRf# f#g+)

4 LED-A LED Anode (LED 7/ — K¥+)

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

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

7 RESET* Reset Signal L:Reset (Utwv MEE L:UtEv N

8 NC Non Connection CRf# f#g+)

9 DB17 18-bit parallel bi-directional data bus for 80-system interface operation
10 DB16 (80 A o & —7 = — REHERF D 18bit DI K )T — H /3 A)

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

12 DB14 8ty > —7x—A:DB17-DB10 %4 H)

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

14 DB12 (9 vy hA ¥ —7 x—A: DB17-DB9 %)

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

16 DB10 (16 &y b v X —7 =—A: DB17-DB10 & DB8-DB1 #{FH)
17 DB9 18 bit I/F : DB17-DBO0 are used.

18 DB8 (18 &' hoA v 5% —7 = —A: DB17-DBO % (£ )

19 DB7 18-bit parallel bi-directional data bus for RGB interface operation
20 DB6 (RGB A » #—7 = — ABMERD 18 ¥ F DM IFAF —F R A)
21 DB5 6 bit I/F : DB17-DB12 are used.

22 DB4 6ty hA ¥ —7 x—A:DB17-DB12 % (£ )

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

24 DB2 (16 £y hA & —7 x=—A: DB17-DB13 & DB11- DB1 % )
25 DB1 18 bit I/F : DB17-DBO0 are used.

26 DBO (18 &' hoA v 5% —7 = —A: DB17-DBO % (£ )

27 SDI Serial Data Input () 7 V7 —% AJJ)

28 SDO Output for Serial Data (/U 7 /L7 —% 1))

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

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

(94 Mas L BRI T7nAray s A
31 RS Reister Select Input (LA % &1L 7 N AJ))
32 cs* Chip Select Input L:Active (v 7L 7 MEE L :#iR)

T-55149GD030J-MLW-ARN
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No. Symbol (G2%) Functional Description (# #E i )
33 ENABLE Data enable signal for RGB interface (77— % A % — 7 /L{E5)
34 VSYNC Vertical sync signal for RGB interface (ZEE [FH1E5)
35 HSYNC Horizontal sync signal for RGB interface (K E[FHIE =)
36 DOTCLK Clock signal for sampling catch data signal (K~ ~ 712 » 7155
37 FMARK First Line Marker(Indicates Start of Frame)
(7 L= LSEEH SV A )
38 VDD Power Supply to the Intrface Pins
(A B =7 =— A HEIR)
39 VCI Power Supply to the LCD and Intrnal Logic
(RN O 2y 7 EIR)
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 L B—T z2—RF— FER, IT VA F—T=—2R
EVERF IMO 36 7137 31 A ID 22— RBBRES R ET, )
42 IM2
IM2 |IM1 | IMO Interface Mode DB Pin | Colors
(M HF—T7z—AF—F) (a%%)
0 0 0 80-system 18-bit interface DB17-0 | 262,144
(80 5% 18bit ~§=7x=%)
0 0 1 80-system 9-bit interface DB17-9 |262,144
(80 5% 9bit //4-7x=2)
0 1 0 80-system 16-bit interface |DB17-10 | 262,144
(80 5% 16bit /~§=7x=%) DB8-1
0 1 1 80-system 8-bit interface DB17-10 | 262,144
(80 5% 8bit /4~7x=%)
1 0 |(*ID) | Clock synchronous serial - 65,536
(v 7R Y 7N
1 11 0 |Setting Disabled (GREART]) - -
1 11 1 | Setting Disabled (7% &) - -
43 GND GND
44 GND GND
45 NC Non Connection (GR{E F¥H+)
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CN2 Pin Assignment (CN2 if¥4)

Used FPC (f/ FPC) : P0.5mm, 10pin, T=0.5mm
Corresponding Connector (& =%~ %) : 6240 Series (ELCO)

No. |Symbol (2% Functional Description (#% #E & #)
1 BIAS Bias node for internal circuitry (PNE[EIFE DN (TA )=} H51-)
100nF capacitor is required to GND
(GND & DRIZ 100nF D25 AL E)
2 GND round reference point for all circuitry (Z[RIEED) Fyv 1 HEHEER G 1)
3 VCC Power supply voltage (FEJREL)
4 VDRIVE Serial interface operating voltage supply (V17V-A{V}=7 A O EIRIG 1)
5 SDO Serial data output (¥)7V-7 -4 77)
6 SDI Serial data input (V)7¥-7" ¥ AJJ)
7 SCLK Clock input of the serial interface (V)7V-4/4=7=A2DIny) A J7)
8 /CS Chip select signal for serial interface (V)7Vig(gATy7" tVIME &)
9 /INT General purpose open drain interrupt output (JLAZ=7" v« M VAV ELAZH H7)
A pull-up resistor is required.
(7" 0y 597" MR, 77 Ty 7" BEPLS L)
10 GPIO General purpose /0 port (LA AH I =})
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7.Electrical Specifications (B S B EH)

7.1.Absolute Maximum Ratings (¥t &XE)

Ta=-20~70°C, GND=0V

Parameter Symbol Conditions Min. Max. Units
(2 H) (Gt &) (% 1) (BA7)
Supply Voltage VDD - -0.3 46 \
(EIREE)
Supply for step-up Voltage VCI - -0.3 46 \
(A FER A EIREE)
Input Voltage VIN - -0.3 VDD+0.3 \
(AFTEE)
<Touch Switch (2 Y FRXA vF) >
Ta=25°C, GND=0V
Parameter Symbol Conditions Min. Max. Units
(2 H) G &) (% ) (BAT)
Supply Voltage VCC B -0.3 3.6 \
(EIREE)
Input Voltage VIN GND-0.3 [VCC+0.3V \Y
(AJTEE)
7.2.DC Characteristics (D C4#¥1%)
Ta=-20~70°C, VSS=0V
Parameter Symbol Conditions Min. Typ. Max. Units
(" H) (FL=) % M (BA7)
Supply Voltage VDD - 1.7 1.8 1.9 Y
(BBIREE)
Supply for step-up Voltage | /¢ - 26 28 30 \V;
(A FER A EIREE)
High Level Input Voltage VIH - 0.8VDD - vDD \Y;
("High" L~V A JJ&EIT)
Low Level Input Voltage ViL - GND - 0.2VDD \V;
("Low" L~V AT EEE)
High Level Output Voltage | /o4 low=2.0mA VDD-0.5 - VDD \V;
("High" L~V 73 )
Low Level Output Voltage | /o, lor=2.0mA GND - 05 \V;
("Low" L~V H ) BIE)
Supply Current IDD | Still picture (1L ) 2.1 5.0 LA
VDD - GND = 1.8V
Y B o
(HRE) without back-light
Note 1(iF 1)lo.=2.0mA

T-55149GD030J-MLW-ARN
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Parameter Symbol Conditions Min. Typ. Max. Units
(" R) (Fe5) & M (BAT)
Supply Current ic| | Still picture (1L 78) - 10.5 15.8 mA
VCI- GND = 2.8V
Yt L SR i
(HHTE) without back-light
Note 1(#F 1)
VCOM High Level Veomn | Still picture (11 1) - (3.1) - v
(VCOM “High” L~V T) VCI- GND = 2.8V
VCOM Low Level Veow. | Still picture  (# 1k ) - (-0.8) - v
(VCOM “High” L~V T) 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 FRX A vF) >

Ta=25°C, GND=0V

Parameter Symbol Conditions Min. Typ. Max. Units
(5 H) (Gt &) (% 1) (BAL)
Supply Voltage vCC - 26 3.3 3.6 v
for System

(AT L HEREL)
"High" Level Input Voltage ViH - 0.7vCce - VCC \
("High" L~V A ) EE )
"Low" Level Input Voltage ViL - 0 - 0.4 \
("Low" L~V A J1EE)
High Level Output Voltage VoH - VCC-0.6 - VCC \
("High" L~V [ J7 8 T)
Low Level Output Voltage VoL - 0 - 04 \
("Low" L~V J1E )
Opeating mode Current ICC VCC-GND=3.3V - 1.0 1.5 mA
(BIRTEH)

T-55149GD030J-MLW-ARN
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7.3.AC Characteristics (A CH#F%)

7.3.1.

80-system Bus Interface Timing Characteristics (Fig.1)
(B0 RNRA VB =TT —REA I THMH)

(1)

(1) 16 or 18bit Inetrface (Normal write mode: R003h; IB9=0)
(16 or18bit 1 2 —J7 1 —RX (BEEFAHAE— F: R003h; IB9=0)

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

Parameter Symbol Min. Typ. Max. Units
(HE) Ge") (BAir)
Bus cycle Time Write(F & A7) tevew 110 - - ns
(ANAHA 7 VERRT) Read (77 L) tever 450 - - ns
Wirite low-level pulse width PWLw 30 - - ns
(FX AL Low™ VL A1)
Read low-level pulse width PWLr 170 - - ns
(FEFrH LoLow” /L A1)
Wirite High-level pulse width PWhHw 30 - - ns
(# X AZHigh”/ L A E)
Read High-level pulse width PWHR 250 - - ns
(FEA4 - L"High”/ L A i)
Write Read Rise/Fall Time twrr, twre | - - 10 ns
(FEiAAH, BAHUEE B D SEH DR
Write (F&iAA) 0 - - ns
SetupTime (RS to CS*WR*) e
(B> b7 v 7HF#]) | Read (FiAHiL) 10 - ns
(RS to CS*,RD*)
Address hold Time tan 2 - - ns
(7 N U AFR—/L NEER)
Write Data Setup Time tosw 20 - - ns
(BXAART—H ¥y T v FHE)
Write Data Hold Time trwr 10 - - ns
(BEXIABT — X R —)b RFEEH)
Read Data Delay Time toor - - 150 ns
(Rt U7 — & IEERF[H])
Read Data Hold Time toHr 5 - - ns
(Bt U7 — & R — v RIRERHE)
T-55149GD030J-MLW-ARN KYOCERA Display Corporation Page 12/50




(2) 16 or 18bit Inetrface (High speed write mode: R003h; IB9=1)
(16 or18bit 1 2 —J7 1 —R (GREFAHAE— F: R003h; IB9=0)

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

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

Bus cycle Time Write(F & A7) tevew 65 - - ns
(ANAHA 7 VERRT) Read (77 L) tever 450 - - ns

Wirite low-level pulse width PWLw 30 - - ns
(FX AL Low™ VL A1)

Read low-level pulse width PWLr 170 - - ns
(FEFrH LoLow” /L A1)

Wirite High-level pulse width PWhHw 20 - - ns
(& AZH High” /3L A1)

Read High-level pulse width PWHR 250 - - ns
(FEA4 - L"High”/ L A i)

Write Read Rise/Fall Time twrr, twre | - - 10 ns
(FEiAAH, BAHUEE B D SEH DR

Write (F&iAA) 0 - - ns
SetupTime (RS to CS*WR*) e
(B> b7 v 7HF#]) | Read (FiAHiL) 10 - ns
(RS to CS*,RD*)

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

Write Data Setup Time tosw 20 - - ns
(BXAART—H ¥y T v FHE)

Write Data Hold Time trwr 10 - - ns
(BEXIABT — X R —)b RFEEH)

Read Data Delay Time toor - - 150 ns
(Rt U7 — & IEERF[H])

Read Data Hold Time toHr 5 - - ns
(Bt U7 — & R — v RIRERHE)
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(3) 8 or 9bit Inetrface (Normal / High speed write mode: R003h; IB9=0/1)
(Bor9bit 1 »4—TJ 1 —X (BE SRS ZIAAE— F: R003h; IB9=0/1)

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

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

Bus cycle Time Write(F & A7) tevew 60 - - ns
(ANAHA 7 VERRT) Read (77 L) tever 450 - - ns

Wirite low-level pulse width PWLw 30 - - ns
(FE X AL Low’ L ATE)

Read low-level pulse width PWLr 170 - - ns
(FEFrH LoLow” /L A1)

Wirite High-level pulse width PWhHw 20 - - ns
(# X AZHigh”/ L A E)

Read High-level pulse width PWHR 250 - - ns
(FEA4 - L"High”/ L A i)

Write Read Rise/Fall Time twrr, twre | - - 10 ns
(FEiAAH, BAHUEE B D SEH DR

Write (F&iAA) 0 - - ns
SetupTime (RS to CS*WR*) e
(B> b7 v 7HF#]) | Read (FiAHiL) 10 - ns
(RS to CS*,RD*)

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

Write Data Setup Time tosw 20 - - ns
(BXAART—H ¥y T v FHE)

Write Data Hold Time trwr 10 - - ns
(BEXIABT — X R —)b RFEEH)

Read Data Delay Time toor - - 150 ns
(Rt U7 — & IEERF[H])

Read Data Hold Time toHr 5 - - ns
(Bt U7 — & R — v RIRERHE)

T-55149GD030J-MLW-ARN KYOCERA Display Corporation Page 14/50




RS

tAs tAH
cs* \ /L
PWLW, PWLR PW HW, PW HR
WR* ) 4 3
RE* N / \
N / twrs
twRr - > le—
tosw thwr
DB17~DBO ><LV'H Wrte Data " )§<
-tv”_ rite ata V||_ 7_
tbHR
FVOH1 VOH1Y
DB17~DBO Read Data
AVoL1 VOL1A
tbor
tecyew, teycer R

Fig.1 (& 1)

T-55149GD030J-MLW-ARN KYOCERA Display Corporation Page 15/50




<Touch Switch (2 Y FRX A vF) >

Serial Interface Timing Characteristics () 7ILA 23— 2 —X 3 A 2 U 54FMH)
Ta=25°C, GND=0V

Parameter Symbol Min. Typ. Max. Units
(H_E) (2 %) (Bifir)
SCLK Frequency fsclk - - 5 MHZ
(SCLK /& He%0)
/CS Falling edge to first SCLK falling edge t1 5 - - ns
(Fo7BLZ LB TRY =y UL RO
SCLK DILE TR0 =y )
SCLK high pulse width t2 20 - - ns
(SCLK"H”/ %1 A i)
SCLK low pulse width t3 20 - - ns
(SCLK"L”/ %L A i)
SDI setup time t4 15 - - ns
(SDI By N7 w7 HA L)
SDI hold time t5 15 - - ns
(SDI AR—/L R 2 A 1)
SDO access time after SCLK falling edge t6 - - 20 ns
(SCK L F Wy P%H%D SDO T 7 AK A L)
/CS rising edge to SDO high impedancs t7 - - 16 ns
(Fo 7L FONEL ERD Ty UhD
SDO AN A L E—H AT D ET)
SCLK rising edge to /CS high t8 15 - - ns
(SCLK DB ER D bF v 7L s R
NAZIRDET)
|ty |
o D €
Rl 1
500 (wse ¥ Y N s \
B 2SR Edg e L 5 T8
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7.3.2.Clock-synchronized Serial Interface Timing Characteristics (Fig.2)
(LAY IR TIA L E—TT—X 24 2 U T5MH)

Condition (&) -

(E2)

Ta=-20~70°C, VDD=1.7V~1.9V

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

Serial Clock Cycle time (Write) tseve 100 - 20000 ns
(DTN T ey 7 A7 VIR (BEIAA) )

Serial Clock Cycle time (Read) tseve 350 - 20000 ns
(DTN T ey YA VIR (@A L) )

Serial Clock (High Level Width ) (Write) tscn 40 - - ns
(U 77y 7High” 2~V AlE (BEEIAR) )

Serial Clock (High Level Width ) (Read) tscn 150 - - ns
(VT NT a7 High” 7SV ANE (FiatL) )

Serial Clock (Low Level Width ) (Write) tscL 40 - - ns
(U T A7y Zlow »OVANE (F&EAA) )

Serial Clock (Low Level Width ) (Read) tscL 150 - - ns
(VTN Tay7Low” VAR (FEAHL) )

Serial Clock Rise/Fall Time tscrtser - - 20 ns
(DT NT vy 750 ER3Y | SETH Y RFH)

Chip Select Set-up Time tesu 20 - - ns
(FoFELs by N7y FEEE)

Chip Select Hold Time ten 60 - - ns
(Fv 77 ME—N FEHE)

Serial Input Data Set-up Time tsisu 30 - - ns
(VT NVANT—2%y N7 > 7))

Serial Input Data Hold Time tsim 30 - - ns
(VT NVATT — 2 F—/b REE#)

Serial Output Data Delay Time tsop - - 130 ns
(U TN T — & IR

Serial Output Data Hold Time tsoH 5 - - ns

(V717 — & R— v RIREHE)
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cs*

ViL ViL
tcsu tscH tscL tcH
Vi tsor | 5\ | tscf levm
SCL Z \
N VL 7 ViL
tscyc
tsisu tsH
SDA VI Input Data Input Data ><
>£ ViL
TsoD TSOH

SDA Vo
Vo

H1 Output Data Output Data VoH1
L1 VOL1

Fig.2 (& 2 )
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7.3.3.RGB Interface (Fig.3)
(RGBA2—27zx—R) (HE3)

(1) 16 or 18bit RGB Interface (High speed write mode: R003h; IB9=1)
(16 or 18bitRGB 1 2 —TJ7 = —RX (EREEFAHTE— F: R003h; IB9=1) )
Ta=-20~70°C, VDD=1.7V~1.9V

Parameter Symbol | Min. Typ. Max. Units
(2 B) (FfC %) (BLA7)
VSYNC/HSYNC Setup Time tsynes 0 - 1 clock
(VSYNC / HSYNC t » b7 7))
Enable Setup Time (- *r—7 & v ~7 v FIRH]) tEns 10 - - ns
Enable Hold Time (1 #— 7 /L— L RIEFfH) tENH 20 - - ns
DOTCLK Low-level pulse width PWobL 40 - - ns
(DOTCLK’Low” /<)L A1)
DOTCLK High-level pulse width PWopH 40 - - ns
(DOTCLK"High” 7~V A1)
DOTCLK Cycle Time (DOTCLK - 2 /UIR¢fi]) tcyeo 100 - - ns
Data Setup Time (F—# & v N7 v 7)) tPDs 10 - - ns
Data Hold Time (7 — % &—/L RIEEf#]) tPDH 40 - - ns
DOTCLK, VSYNC, HSYNC Rise / Fall Time trgbr, trgbf - - 25 ns
(DOTCLK, VSYNC, HSYNC 2.5 B3 D | S F Y IRgfi])

(2) 6bit RGB Interface (High speed write mode: R003h; IB9=1)
(BbitRGB 4 2 —TJ 1 —RX (EEEEFAHA#E— I: R003h; IB9=1) )
Ta=-20~70°C, VDD=1.7V~1.9V

Parameter Symbol | Min. Typ. Max. Units
(2 B) (FfC %) (BLA7)
VSYNC/HSYNC Setup Time tsynes 0 - 1 clock
(VSYNC / HSYNC t » b7 7))
Enable Setup Time (- *r—7 & v ~7 v FIRH]) tEns 10 - - ns
Enable Hold Time(-f % — 7 /LA — /b FIEEfH]) tENH 25 - - ns
DOTCLK Low-level pulse width PWobL 25 - - ns
(DOTCLK’Low” /<)L A1)
DOTCLK High-level pulse width PWopH 25 - - ns
(DOTCLK"High” 7~V A1)
DOTCLK Cycle Time (DOTCLK 1 7 /LK) tevep 60 - - ns
Data Setup Time (F—# & v N7 v 7)) tPDs 10 - - ns
Data Hold Time (7 — % &—/L RIEEf#]) tPDH 25 - - ns
DOTCLK, VSYNC, HSYNC Rise / Fall Time trgbr, trgb - - 25 ns
(DOTCLK, VSYNC, HSYNC 2.5 EA3 Y | S27F Y RFfH)
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trgbf, trgbr tsyncs

|l
VSYNC
HSYNC
tEns tENH

ENABLE

P tcyco R

W PWbL
DOTCLK

P PWopH
trgbf NP o : trgbr
b tPDs T tPDH
DB17~DB0 >< Write Data ><
Fig. 3 (8 3)
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7.3.4.RGB Interface Timing (RGB A 2 —J7x—XR A2 4)

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

One frame(1 7 L"— 1)

Back porch period Front porch period
; (/“yi H—F) (7 bd€~%)|l o

VSYNC

HSYNC

DOTCLK

ENABLE

Y
DBA17-0 IR R b

1H 1H 2Lk
- or more(1H Ll 1)
VSYNC
1H
il
HLW=1CLK
o e
HSYNC
1clock
_' '
DTST = 1CLK
ENABLE
.................... g g, g, g
g0 MK KA KN

Valid data (%17 —%) *
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VSYNC

HSYNC

ENABLE

(2) 6bit RGB Interface Timing

One frame(1 7 L — )

Back porch period Front porch period h
(S 7 H—F) (7o bR—F ’
£ ke

(BLitRGB A B —T T —RBA )

poTcLk ||| ]|

(hEEE RS

Valid data (5%h7— %)

oBIT-12 |
" 1H or more(1H L4 ) .
VSYNC -_l
4_ 1H .
 HLW=3CLK
& o
HSYNC §
E1c|ock
— [
~_ DTST = 1CLK
ENABLE -
HORHGERGERGER IR GEROE
DB17-12 ;
(DB5.0) }llf I
& £

7.3.5.Reset Timing Characteristics ()t b2 A = 25 4FMH)

Ta=-20~70°C, VDD=1.7V~1.9V

Parameter (“EH)

Symbol (Gi25")

Min.

Max. Units (FA47)

(Ut FILH EHN Y BRH)

Reset "L” Pulse Width tres 1 ms
(V& ML~ ALE)
Reset Rise Time trres 10 us

RESET

trrRes

VIH

ViL £

tRES

\ 4

T-55149GD030J-MLW-ARN

KYOCERA Display Corporation

Page 22/50




7.4.Data Format (T—8 74— v )

7.4.1.80-system Interface Data Format (80 4 A3 —J T —RXRT—2T7+—<I v )

(1) 18Bit Interface (18 Ew b 4 —7 T —2R)

(IM2=0, IM1=0, IM0=0)

@ Instruction Write(f Y X b3 9 2 3 Vv EERAH)
Instruction Data Input DB | DB DB | DB | DB | DB | DB [ DB [DB | DB [ DB [DB [ DB [DB | DB | DB | DB [ DB
“vabirvave -3AM) (17 |16 [ 15 |14 [13 |12 |11 |10l o |8 |7 |6 |5 |4 |3 |2 |1]0
y A 4 A y A y A 4 A l A y A 4 A y A y A 4 l
Instruction Code |18 |18 |18 |8 |[1B|IB|I1B]IB | |mB|[B|B|B[B]|B
Uvabstyava-+y (15 |14 [13 |12 11|10 9 | 8 7]ls6|l5|al3|2|[1]0
¢ Device Code Read(F/31 Ra— FE&HHL)
Instruction Code |18 [ 18 |18 |8 [1B]1B|IB]IB s|i|mB|[B|EB]B]B][B
Uvabstyava-+y (15 |14 [13 |12 11|10 9 | 8 7]ls6|l5|al3|2|[1]0
A 4 A 4 A 4 A 4 A 4 A A 4 A 4 l A 4 A A 4 A 4 A 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
“vaksrvave -smh) |17 |16 |15 |14 (13|12 |11 |10l 9o |8 |7 |6 |5 |4 |3 |2 |1]0
& RAM Data Write(RAM T—42 ZEFA &)
Display Data Input DB |DB |DB [DB | DB [DB |DB [DB |DB [DB |DB |DB | DB DB [ DB DB [ DB [ DB
(FF:57 A5 |17 |16 |15 |14 |13 |12|11 |10 o |8 | 7|6 |5|4|3|2]1]0
N A 4 A 4 A 4 A 4 N A 4 A 4 A 4 Y N A 4 A 4 A 4 Y N A 4 A 4
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—4A B &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)
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
Read Data RD |RD|RD|RD|RD|RD |RD|RD|RD |RD|RD |RD |RD |RD |RD | RD | RD | RD
(i—'-@éﬁﬁm L) 17 16 15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
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 |DE [DB |DB [DB [DB [ DB [DB [ DB [ DB
(B - |17 16|15 14|13 |12|11 |10 o |8 | 7|6 |5 |4|3|2]1]0

T-55149GD030J-MLW-ARN

KYOCERA Display Corporation

Page 23/50




(2) 16Bit Interface (16 Ev b 82 —T7—X) (IM2=0, IM1=1, IM0=0)

@ Instruction Write(f Y X b3 9 2 3 Vv EERAH)

Instruction Data Input |DB |DB |DB (DB (DB | DB | DB | DB DB |DB |DB |DB |DB |DB |DB (DB
{vAb39vauT -4 A 71) 17 |16 |15 |14 | 13 |12 [ 11 | 10 8 7 6 5 4 3 2 1
y v ¥ y v A A h 4 A A Yy v A

Instruction Code IB[IB|IB|IB|IB|IB|IB|IB IB|IB|IB|]IB|IB]|IB]|IB|IB
(AVAF39%3va-+) 15|14 13 |12 11|10 9 8 7 6 5 4 3 2 1 0

@ Device Code Read(T /84 R a— FEEAHAHL)

Instruction Code IB|IB|IB|IB|IB|IB]|IB]|IB IB|IB|IB|]IB|IB]|IB]|IB|IB
[C23SLPEVERINS) 15|14 13 |12 11|10 9 8 7 6 5 4 3 2 1 0
Yy v Y A Yy v ¥ A Yy v v A y A
Instruction Data output DB |DB |DB (DB (DB |DB |DB |DB |DB |DB |DB (DB |DB |DB |DB |DB (DB | DB
({vAb39vauT -4 71) 17|16 |15 |14 |13 |12 (11 ] 10| 9 8 7 6 5 4 3 2 1 0

€ RAM Data Write (RAM T —42 Z A &)
(1 time data transfer Mode(1 BT -%#R3£ -} ): R003h; IB15=0) 65,536 colors

Display Data Input |DB | D8 DB [DB [ DB [DB [ DB [DB pe|pe|pe|oe|oe|pB]DE DB
(ZF5-4A3) |17 16|15 |14 |13 [ 12 [ 11| 10 s |7 |6 |5 |4|3]|2]1
v v Y v v v v v Y v v v 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 —42 ZFA &)
(2 times data transfer Mode(2 [ 7" -%85:£t-} ): R003h: IB15=0) 262.144 colors

Note: Please refer to (5) Data Transfer Synchronization in 16, 9, 8-Bit Bus Interface Operation
E5)D 16, 9, 8t yMUA-TIABIEDT SGEERBESBEVET.

18T

RO03h; IB14=1 transfer

2ND transfer

2ND
ROO03h; IB14=0 18T transfer transfer

. DB |DB |DB |DB |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]|6
YV vV Y Y vV Y Y Y VY Y VY VY Y Y v ¥
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)
(1 time data transfer Mode(1 BT -%#R3£ -} ): R003h; 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' -%)

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

Read Data RD |RD |RD |RD |RD |RD |RD |RD [RD [RD [RD [RD |RD | RD |RD | RD | RD | RD
(3 -h3EaH L) 17 5|14 13|12 |11 |10 9|8 |7 |65 a|3]2]1]0

A A 2 4 y v /// A A \ 2 4 A v

-
-

Display Data Output |DB |DB |DB |DB (DB | DB | DB | DB DB |DB |DB |DB |DB |DB | DB | DB
(RR7 -5 7) 17 |16 |15 |14 | 13 |12 [ 11 | 10 8 7 6 | 5 4 13]2 1

RAM Data Read in 2 times transfer mode cannot be performed.
QEEED RAM 7 -5 A H LITTEERA)
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(3) 9BitInterface (9 Ew b 4 —Tx—X)

€ Instruction Write(f YA +5 7 3 v EERAH)

Instruction Data Input
(CPZ ST PRV NP )]

Instruction Code
(AvAt3hyava-+)

Instruction Code
(AvAt3hyava-+)

Instruction Data output
{uab39vavT -4 71)

Display Data Input
(RTRF-5AH)

GRAM Data
(GRAM 7" -%)

GRAM Data
(GRAM 7' -%)

Read Data
(7 -4Ema i L)

Display Data Output
(RR7 -5 7)

(IM2=0, IM1=0, IM0=1)

1ST transfer 2ND transfer
DB |DB|DB |DB (DB |DB|DB|DB |DB (DB |DB|DB|DB |DB (DB |DB |DB |DB
17|16 |15 |14 (13 |12 |11 |10 ]| 9 (17 |16 |15 |14 |13 (12 |11 |10 ] 9
Y VvV VvV VvV VvV Vv Vv ¥ l Y VvV VvV VvV VvV Vv Vv V¥ l
IB|IB|IB|IB|IB|IB]|IB]|IB IB|lIB|IB|IB|IB|IB]|IB|IB
1514 |13 |12 (11|10 9 | 8 7 6 | 5] 4 3 ]2 1 0
& Device Code Read(7 /31 X a— FEHHL)
IB|IB|IB|IB|IB|IB]|IB]|IB IB|lIB|IB|IB|IB|IB]|IB|IB
1514 |13 |12 (11|10 9 | 8 7 6 | 5] 4 3 ]2 1 0
v v \ 4 A4 \ 4 v v \ 4 A4 v v \ 4 A4 A4 v v
DB |DB|DB |DB (DB |DB|DB|DB |DB (DB |DB|DB|DB |DB (DB |DB |DB |DB
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—42 ZEFA &)
Note: Please refer to (5) Data Transfer Synchronization in 16, 9, 8-Bit Bus Interface Operation
E:B)YD 16, 9, 8L YMYI-TI-AEIMEDT B ERBESBREAVET,
1ST transfer 2ND transfer
DB |DB |DB|DB (DB |DB|DB |DB|DB (DB |DB|DB |DB|DB (DB |DB |DB | DB
17|16 |15 |14 (13 |12 |11 |10] 9 (17|16 |15 |14 |13 (12|11 |10 ] 9
A \ 2 4 A \ 2 4 A vy v A vy v
|R5|R4|R3|R2|R1 |R0|G5|G4|G3|G2|G1 |G0|BS|B4|BB|BZ|B1 |BO|
¢ RAM Data Read(RAM T—#A A& H L)
|R5|R4|R3|R2|R1 |R0|G5|G4|G3|G2|G1 |G0|BS|B4|BB|BZ|B1 |BO|
N A A A A N A A A A 4 N A A A A 4 N A A
RD|RD |RD |RD |RD |RD [RD |RD | RD | RD | RD | RD | RD | RD | RD | RD | RD | RD
17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
N A A A A 4 N A A A A 4 N A A A A 4 N A A
DB |DB |DB|DB (DB |DB|DB |DB|DB (DB |DB|DB |DB|DB (DB |DB |DB | DB
17|16 |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(f YA +5 7 3 v EERAH)

1ST transfer 2ND transfer
Instruction Data Input |DB |DB |DB (DB (DB | DB | DB | DB DB |DB |DB |DB |DB (DB | DB | DB
(UAMFIYAVT -4 A A1) 1716 |15 |14 [ 13 |12 | 11 | 10 17 116 |15 |14 (13 |12 | 11 | 10
Y vV Vv Vv Y VY Vv ¥ Y VvV Vv VvV Vv Vv Vv ¥
Instruction Code B|IB|IB|IB|IB|IB]|IB]|IB IB|lIB|IB|IB|IB|IB]|IB|IB
(AvAt3hyava-+) 15114 |13 |12 (11|10 9 8 7 6 5 4 3 2 1 0

@ Device Code Read(T /84 R a— FEEAHAHL)

Instruction Code IB|IB|IB|IB|IB|IB]|IB]|IB IB|IB|IB|IB|IB]|IB|IB|IB

(AvAt3hyava-+) 15114 |13 |12 |11 |10 ]| 9 8 7 6 5 4 3 2 1 0

¥V V. ¥ v Y Vv Y Y Yy V. Vv Y Y Y VY Y

Instruction Dgta outputl pB |DB |DB |DB |DB | DB | DB | DB DB |DB |DB|DB (DB |DB |DB | DB

(VAN IYavT -4 71) 17116 |15 |14 |13 |12 | 11 | 10 17 |16 |15 |14 |13 [ 12 | 11 | 10
1ST transfer 2ND transfer

€ RAM Data Write (RAM T —42 Z A &)
(2 times data transfer Mode(2 B 7 -48x:% €~} ):R003h; IB15=0) 65,536 colors

Note: Please refer to (5) Data Transfer Synchronization in 16, 9, 8-Bit Bus Interface Operation
E5)D 16, 9, 8t yMUA-TIABIEDT SGEERBESBEVET.

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
(RFT-4AH) 1711615 [14 |13 |12 |11 |10| 9 |17 |16 |15 14|13 |12 |11 |10] o
A Y X y Y A 4 A Y A 4 y A 4 A Y l
GRAM Data |R5|R4|R3|R2|R1 |R0|G5|G4|G3|G2|G1 |G0|BS|B4|BB|BZ|B1 |BO|
(GRAM 7" -4)
€ RAM Data Write (RAM T —42 Z A &)
(3 times data transfer Mode(3 [ 7" -#z% €~} ):R003h: IB15=1) 262.144 colors
Note: Please refer to (5) Data Transfer Synchronization in 16, 9, 8-Bit Bus Interface Operation
SE5)D 16, 9. 8t M-I ABIEDT SEXAMESEENET .
RO03h; IB14=1 1ST transfer | 2ND transfer | 3RD transfer
ROO3h; IB14=0 | 15T 2ND transfer 3RD transfer
. ps|ps|pB|pB|pB|DB |DB|DB|DB |DB|DB |DB |DB |DB [ DB |DB | DB | DB
Display Data Input | 47 | 46 | 15 | 14 [13 |12 |11 |10| 8 |7 |6 |5 |4 |3 |21 |17]16
GRAM Data |R5|R4|R3|R2|R1 |R0|G5|G4|G3|G2|G1 |G0|BS|B4|BB|BZ|B1 |BO|
(GRAM 7" -4)
¢ RAM Data Read(RAM T—#A A& H L)
GRAM Data |R5|R4|R3|R2|R1 |R0|G5|G4|G3|G2|G1 |G0|BS|B4|BB|BZ|B1 |BO|
(GRAM 7 -%)
A A 4 A 4 A 4 Y A A 4 A 4 A 4 Y A A 4 A 4 A 4 Y A 4 A 4 A 4
Read Data RD |RD|RD|RD|RD|RD |RD|RD|RD |RD|RD |RD |RD |RD |RD | RD | RD | RD
7 16 15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0

(G opmamLl) |

A 4 A 4 A 4 A 4 A 4 /// v A 4 A 4 A 4 A 4 h 4 A 4 v

Display Data Output |DB (DB |DB |DB |DB |DB (DB | DB DB |DB |DB |DB |DB (DB | DB | DB
(FRT -4 H) 17116 |15 |14 | 13 |12 | 11 | 10 17 116 |15 |14 |13 |12 | 11 | 10
1ST transfer 2ND transfer

RAM Data Read in 3 times transfer mode cannot be performed.
3EEED RAMT -IGmAHLITTEERA)
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(5) Data Transfer Synchronization in 16, 9, 8-Bit Bus Interface Operation
(16,9, 8 Ev FRBEROT— 2 EZERKIZDLNT)

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.

JARDEBZEY EAL RO FALOT — Z ik A LA L7284, 000H (& 2\ id 00H)
AVANT T a sk AREGETEZALZ LICLD FUEAO TR o2 —%2 Ty T
EFETOTEUE Y Mo T —XERELHHETLZ N TEET, EFMNICT — X iRiEFRE 4
FATTHZ LR VRRV AT LDOFRELZ ) INAN—THIENTEET,

Uty MEITA VAT 7 v a VERIEENC T — 2 ik A A AT L T2 &0,

RS

— /
. / \
VAR VAVRVAVERVVIVA

16bit Transfer

DB17~DB10 000H [~ \ 000H [~ \ 000OH [~ \ 000H }C
DB8~DB1 or 00H or 00H or 00H or UUI-/ XUpperXLuwerXUpper
9bit Transfer T

DB17~DB9
8bit Transfer
DB17~DB10

Transfer Synchronization

(Eazk EH#)
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7.4.2. Clock-synchronized Serial Interface

(Vay IR TILAE—T T —X)

& StartByte Format (R4 — kN f F T4+ —T v k)

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

€ Function of RS,

R/ (RS, RAW & &E)

RS |R/W Function (#8E)

0 0 Setting of Instruction Code ({yA+39yava-+" #E)
0 1 Prohibition (& E 2 1L)

1 0 Write Instruction data (Z & A& {VAF59Y307 -4)
1 1 Read Instruction data (i H L{VAb9YauT -%)

& Instruction Write(4 Y XA k5223 VEERAH)

Instruction Data Input
(AvAb39vavT -4 A A1)

Instruction Code
Uvat3ihyava-+)

Display Data Input
(RTRF-5AA)

D|(D|D|D|D|D|D]|D D|D|D|D|D|D|D]|D
15114 (13 (12 |11 ]10] 9 8 7 6 5 4 3 2 1 0
v VL A 4 VL A 4 A 4 VL h 4 A 4 A 4 VL A 4 VL A 4 A 4 VL
IB|IB|IB|IB|IB]|IB]IB|IB IBIB|IB|IB|IB]|IB|IB|IB
15114 (13 (12 |11 ]10] 9 8 7 6 5 4 3 2 1 0
& RAM Data Write (RAM T—2 £ Z3A#) 65,536 colors
1ST transfer (Upper) 2ND transfer (Lower)
D(D|(D|D|D|D|D|D D|D|(D|(D|D|D]|D|D
15114 |13 |12 (11 (10| 9 8 7 6 5 4 3 2 1 0

GRAM Data
(GRAM 7" -4)

(IM2=1, IM1=0, IMO=ID)

1ST transfer (Upper)

2ND transfer (Lower)

Y A y A 4 y y Y A y A 4 y A A
|R5|R4|R3|R2|R1|R0|G5|G4|G3|G2|G1|G0|BS|B4|B3|BZ|B1|BO|

& Transfer of Clock-synchronized Serial Inetrface
(7Ov R TINAE—T 2 —RERE)

cs*

SCL

~

1

2 3 45 6 7 8 910111213 141516 17 18 19 20 21 22 23 24

SDI

Instruction data, RAM data Write
(4vZb7973s7° -%, RAM 7' -%& &3A &)

SDO

Instruction data, RAM data Read
(vZb3973v7°-%, RAM 7 -3 & H L)
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& Transfer of Continuous Data (it 7 — 2 $z:£)
cs* \ /
UL UUUL DU Uiun Lot
Instruction (1)| [Instruction (1) [Instruction (2)| [Instruction (2)
SDI Start Byte Upper 8bit Lower 8bit Upper 8bit Lower 8bit
¢ RAM Data Read (RAM T— 42 & & H L)
o 7\ i
Start Byte
SDI RS =1
RMW =1
RAM Data RAM Data
sSDO DumRrT;ZdData DumRn;Zl;Data DumRrT;ZdData DumRn;Zl;Data DumRn;ZdData Up:j:ragbit Lo\i:ragbit
& Instruction DataRead ({ YA FS 4 L avTF—45A#HL)
o 7\ i
Start Byte
SDI RS =0
RMW =1
sSDO DumRmydData RAaﬂegsta RA'gllegsta
ea Upper 8bit Lower 8bit
7.5.Power ON / OFF Sequence (EJE ON/OFF &—4 2 X)
7.5.1.Relationship of Instruction Code and Hexadecimal Number
(16 E#HEA R NSV 32— FOERKR)
Instruction Code IB|IB|IB |IB IB|IB|IB|IB B|IB|IB]|IB B |IB|IB|IB
(42ak39%3v2-+) 15 [ 14 13 | 12 1110 9 | 8 7165 4 3|2 1 0
sy |olojof1||1]o|1|1]||1]|0o]o]o|]|1]1]1]|0]| Bin
Example (Hexadecimal)
Bl (16 %) m 8 E Hex
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7.5.2.Command List for Power ON (Recommended Setting)
BEONMHITY FYRX b (G#EERTE) )

Setting Item Index{Valus} Value Remark
Fower UN
Hesst RESET Pulsse "L7 Reset
Wait 10mseen
Release Resut RESET Pulse "H” |Rs[ease Reset
Wait tmseas
ADpication Setup
Device Cord Read {/RD} 0000 h 1509 h |Access check
Base Ilmage Number of Line 0400 h J100 Kk |MLO=400Lines, SCHN=0
Driver Output 0001 h Q100 h |S8720—=51
LCD Driving Wave Control 0002 h Q100 h |C Pattern Waveform
Entry Mode 0003 h 1230 h |BGR=1, HMW=1, 1D=11
Display Control 2 008 h 0808 h |FP=BP=8Lines
Low Power Control 2 000b h Q010 h (VEM=1, 2682.144color
) DOTCLK |, ENABLE=L(Valid},
External Display Interface Control 2 O00F h 0000 h HSYNC=VSYNC=Low Active
PMNL Interface Control | 0010 h G110k |Div ratie = 172 TH{Line=tBelook
PML Interface Control Z 0071 h 0001 B |leloek
PMNL Interface Control 3 012 h 0000 h  |Oclock
PNL Interface Gontrol 4 0020 h 021E h |30clock/8
PNL Interface Gontrol & 0021 h ga00 h  |Oclochk
PML Interface Control 8 D022 h ga00 b |[Dclock
Window Heorizontal RAM Address 1 0210 h 0000 h  |Start Address X=00h
Window Horizontal RAM Address 2 0211 h ODOEF b |End Address X=EFh
Window Vertical RAM Address | 0212 h Qa00 h  |Start Address Y=00h
Window Vertical RAM Address 2 0213 h Q183F h |Start Address Y=18Fh
Gamma Control 1 0300 h Q707 1 |Gamma Setting
Gamma Control 2 0301 h Q107 h |[Gamma Setting
Gamma Control 3 0302 h Q400 h |[Gamma Setting
Gamma Control 4 0303 h 0303 h |Gamma Setting
Gamma Control 5 0304 h Q202 h |Gamma Setting
Gamma Control 6 305 h G005 h |[Gamma Sethting
Gamma Control 7 0306 h 1010 h |Gamma Setting
Gamma Control 8§ D307 h Q707 h |Gamma Setting
Gamma Control 9 0308 h G107 h |Gamma Setting
Gamma Contral 10 0309 h G100 h |Gamma Setting
Gamma Oontrol 11 030A h 0303 h |Gamma Setting
Gamma Control 12 0308 h 0000 |Gamma Setting
Gamma Control 13 0300 h 0105 h |Gamma Setting
Gamma Control 14 330D h {tF1F h |Gamma Setting
Base lmage Display Control 0401 h Q001h Reversed Image
Base Image Vertical Scroll Control 0404 h OG00 h  [Non—-Scroll
Display Control 1§ 0007 h Q001 h |[FMARK = IC internal = Operating
Power Control 6 0110 h 0001 h |LCD Power ON
Power Sequence Control ] 0112 h 0060 h
G/E=0N, Booster: VGH=6times,
Paowar Control 1 3100 h {6B0 h [VGL=3times, AMP=1
Power Control 2 0101 h 0007 h |Booster Clock: 1st=1, Znd=1/16, x0.70
Powsr Gontrol 3 0102 h 01TAB b |Internal reference voliage = 4.0V
Powsr Control 4 0103 h 3500 K [x0.88
YCOM High Voltage | 0281 h gtz n |x0.77
Power Control 2 0101 h 0007 h |Booster Cleck: 1st=1, 2nd=1/32, x0.76
Internal reference voltage =

Power Control 3 0102 h O1HE h PSON =1, PON=1

Wait 1olmaee
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Dispnay ON

Display Gontrol | 0007 h Q021 h |Gatr = ON, Source = OFF VCOM=0FF|
Wait Imsee
Power Control 6 0110 h 0001 h |LOD Power ON
G/7/5=0N, Boostser: VGH=5t
Power Control | 0100 h 16B0 h |VGL=4times, AMP=1
Power Control 2 Q101 h 0117 b |Booster Clogk: Tst=1/72, 2nd=1/32
Internal reference voltage =
Power Gontrel 3 0102 h 01B8 h |PSON =1, PON=I
Power Control 4 3103 h 2200 h [xD.88
VCOM High Voltage | D281 h 0012 K (xD77
Display Control 1 0007 h 0061 h |Gatr = ON, Source = OFF VOOM=0N
Wait 280msec
Display Control 1 G007 h | 3173 h |Base Image Display

7.5.3.Command List for Power OFF (Recommended Setting)
BEROFFITYRUR M (HEFRE) )

Setting Item

Index (Value)

Value(2byte Setting)

Remark

Display OFF

Display Control 1 0007 h 0072 h Display OFF
Wait (50msec)

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

Display Control 1 0007 h 0000 h 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 0600 h G/S=ON, Booster: VGH=6times, VGL=4times, AMP=0

Power OFF2

Power OFF
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7.6.Back-light Specifications (EBBR{#E)

7.6.1.Absolute Maximum Ratings (#&%i&KXEH) (6 chips)

Ta=25°C
Parameter (YEH) Symbol (FL%5) | Conditions (=) | Min. Typ. | Max. |Units (Bifir)
Foward Current (IB&E ) IF - - - 35 mA
Allowable Reverse Current IR Note1 (1) - - 50 pA
(i)
LED Power Dissipation Pp - - - 0.77 mw
Giz23iES)
Note 1 (7 1): IR=10mA
CATHODE o© O
o4
7.6.2.0perating Characteristics (Eh1£E 1)
Ta=25°C
Parameter (YER) Symbol (FL%5) | Conditions (=) | Min. Typ. | Max. |Units (Bifir)
Foward Current (JIHZEH) IF - - - 20 mA
Foward Voltage (IIH#E/T) VE [F=20mA - 19.2 - \Y}
Power (&) PL - - - 0.39 W
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8.0ptical Specifications ({ =t )

8.1.Optical Characteristics (Jt4F14)

<Touch Switch (# Y F XA v F) >

ltem Value Remark
(2 H) (% 1E) (E *)
(1) Transmissivity Min90%
Otz =R)
(2) Reflectance Max15%
(B 3R)

4 Conditions for Measuring
<> Environment: Dark room with no light or
close to no light.
< Temperature: 25+5°C
<> Humidity: 40~70%RH
& HESMITITRROEY
OMERE  BWEFITFNICEL HRE
O WEEE : 25+5C
O WPIFERE : 40~70%RH
4 Optimal viewing angle (The angle of Least Color Inversion)
REDOBA (RO GEERHD B L)

8.1.1. Back-light OFF (/\w % 54 k OFF B¥)

Parameter Symbol Conditions Min. Typ. Max. Units Remark
(" RH) (L) (& ) (B ) E %)
Contrast Ratio Note1
(v hoabg | N oM™ ' T T e
Reflectivity Note1,2
(528 52) R Optimall 10 14 - % GE12)
White Chromaticity X CIE 0.31 0.34 | 037 -
(BHEE) Y 0.33 | 036 | 0.39 -
Red Chromaticity X CIE 0.43 0.46 0.49 -
(FREL) Y 0.30 | 0.33 | 0.36 - Note1, 7
Green Chromaticity X CIE 0.28 | 0.31 0.34 - GE1,7)
(R L) Y 039 | 042 | 045 -
Blue Chromaticity X CIE 018 | 021 | 0.24 -
(FEE) Y 021 | 024 | 027 -
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8.1.2.Back-light ON (/3% 54 k ON BF)

Parameter Symbol Conditions Min. Typ. Max. Units Remark
(' B) (FL5) (% ) (B fir) (i %)
OLerT - 40 -
Viewing angle range Oup - 48 - Note3,4,11
" CR>5 Degrees|
(PR SR A ) ORIGHT - 50 - GE3,4,11)
Opown - 38 -
Contrast Ratio
i CR Optimal . 52 . _ | Note4,7,10,11,
(> 7 A M) (Gx4,7,10,11,)
Brightness , | Note6,9,10,11
Y Optimall - 430 - cd/m .
(HERD) (£6,9,10,11)
Brightness Uniformity Note6,9,10,11
- _ Y Optimal 70 - % .
(FEEE LT ) (£6,9,10,11)
Viewing Direction Note8
6:00 o'clock |
(Bir) Gx8)
Response Rise Time 6=0°
N . Tr - 23.0 - ms
(L% k2% 0 RefHD) Ta=25°C Note10,11
Response Fall Time 0° (G¥10,11,)
(jT D H?{’Fﬁﬁ) d 0° - 53.0 - ms
White Chromaticity X CIE 027 | 032 | 037 -
(&) Y 029 | 0.34 | 0.39 -
Red Chromaticity X CIE 047 | 052 | 057 -
(L) Y 031 | 036 | 0.41 - Note7,10.11
Green Chromaticity | X . 030 | 035 | 040 | - | GE7.1011)
(kL BE) Y 048 | 053 | 0.58 -
Blue Chromaticity X CIE 012 | 017 | 0.22 -
(FF &150) Y 010 | 0.15 | 0.20 -
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Note 1: Ring light measurement. (15degree incident light detected at normal direction.) (Fig.4)
(FE1: V74 NE (15 BEOAFAERE) ) (K4)

The reflection of white calibration plate is
(BEREHRDRISIE, 100%E T 5)

100%.

Schematic diagram of instrument (RS

Detector (R

ziizZDmmmm

20720

| Sample

Fig. 4 (X 4)

Note 2 : The definition of Reflectivity is below.
(2 : KAHROER

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

Reflectivity _ (EH{F— 2 DB L)
(B) Light detected level of the reflection by the reflective standard
(B EOREIEMR D 5 L~UL)

T-55149GD030J-MLW-ARN

KYOCERA Display Corporation

Page 35/50




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)
E3: HIEEREWEE TR S O L 5 Z2RIBIC T Ta=25CTITNE T,
ELDIM #-#.  EZ Contrast 160R +* A7 L& H L £,
FoRlE, RIAN—0DED EZHLHE LW LEICE N RETT,
Note 4 (;* 4) : The definition of contrast ratio is below. (A S AR ED EE)
Photo detector output with all pixels white(£B8/332—>)

Contrast Ratio(a>F>XFE)(CR) =
Photo detector output with all pixels black(£2/34—)

Note 5(;X 5) : The definition of response time is shown in Fig.6 (WEEENDEZEITR 6 )

Note 6 (X 6): The definition of brightness & brightness uniformity is shown in Fig.5
(BERUVEELSOEEILR 5)

Note 7 (3¥ 7) : Critical optical characteristics. (BB F45H4)

Note 8 (¥ 8) : The viewing / rubbing direction is the direction of least color inversion.
(REFELT ARG, RERREAZRLDENVARTY,)

Note 9 (¥ 9) : Brightness may also be referred to as luminance.
(Brightness [ Luminance E£FFUET)

Note 10(G¥ 10) : The measuring equipment are TOPCON BM-5A. CRITEE & & (& TOPCOM BM-5A TY)

Note 11 (GX 11) : 6LEDS back light, 20mA / chip. (6 FvZLEDEEEH, 20mA / chip)
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4 Definition of Brightness Uniformity (fiE A5 DiEF) (Fig.5 (X15) )

Definition is calculated from the 5 points (S0-S4) on the diagram below.
(ERIZTFROKD ET, 51 K (S0-84) »HEFEENET, )

(8mm) (8mm)
—M
} (10mm)
— st S4
S0
\Active Area
(77747 2)7)
L S2 S3
| + (1omm)
S0~S4 MIN
Standard value of Brightness Uniformity [%] = ————— X100
OHEJE 2\ T DOAZEHEE) S0~S4 MAX
Fig. 5 (& 5)
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& Measuring Response Time (GZREBOHIE)  (Fig.6)

(1) Measuring Device (HIZ%:(E)
TOPCON BM-5A, Measuring Field: 1°
Tektronix Digital Oscilloscope
T hn=r Al FUAVEY R A=
(2) Measuring Point (I E )
Center of display, same as Method of Brightness Measurement
BT T Y SRS R T R AR & TR
(3) Method of Measuring GHIE /%)
Set LCD panel to 6 = 0°, and ¢ = 0°.
ST~ F N2 0=0" | ¢=0° [Ty b5,
* Input white—black—white to display by switching signal voltage.
HoR—oAERTTDL KR RETEEZY D B THIINT %,
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 td is optical response time during the change from
10%to 90% immediately after decay of signal voltage.
BEEED Y B ERIOME L FZIEI 0%, 100% &35 8, RREELH ED %,
FFIBE 90% 035 10%IIEALT D005 E c r & L, RREELH T
D, KB 10%0 5 90%IZFE TET HFME ¢ d & T3,

White Black White
100%
90%
Brightness
10%
0%
| T < q zd <
Fig. 6
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8.2.Definition of Viewing Angle and Optimum Viewing Area (4 & OV £ #i[#H)

*Point e shows the point where contrast ratio is measured. : 6= 0°, ¢= -°
2 NI AMRRESR : 0=0", ¢=—
*Driving condition: fF=60Hz
G ICUES LY

o @FIARA |

0 90°
Vel
(¢=0°) )
¢
180° P ‘ 0°
270°

*Area [ | shows typ. CR>5

CRZ5 Ayt At mEipE - [ ]
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9.Test (FRER)

No abnormal function and appearance are found after the following tests.
TrREOMRERZ E L2, RRECIEICREN 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.
Sk BICHRE DR Y | JRE 20+5C, B 6515%, EIMERETITY,

No. Parameter (*H H) Conditions (G & N %) Notes(iERD)
1 High Temperature Operating | 70°C+2°C, 240hrs (operation state) (EE)
(iR B ER)
2 | Low Temperature Operating | -20°C+2°C, 240hrs (operation state) (iE7E) 1
(EIR B ERRER)
3 | High Temperature Storage 80°C+2°C, 240hrs 2
(E iR PR AT RER)
4 | Low Temperature Storage -30°C+2°C, 240hrs 1,2
(IR PR AFRER)
5 | Damp Proof Test 60°C+2°C, 85~90%RH, 240hrs 1,2
(TR A R)
6 | Heat Cycle Test -40°C+2°C«>80°C+2°C(30min each), 20cycle
(B— M1 7 3880
7 | Vibration Test Total fixed amplitude (£#E#E) : 1.5mm 3
(JREhEER) Vibration Frequency (IREHE %) : 10~55Hz
One cycle 60 seconds to 3 directions of X, Y, Z for
each 15 minutes
(118 1M X.Y.Z 3 4 15 4r[#)
8 | Shock Test To be measured after dropping from 60cm high on
(HREL%T) the concrete surface in packing state.
(IEROARELRFEIZ T 60cm O S5 FReDEFHT
27 ) — MESET)
Dropping method corner dropping(f & T)
F A corner : once(1 [E)
E 5 El) Edge dropping(# 7% )
| z B,C,D edge : once(1 [H])
—B A Face dropping (B T)
iGOcm E,F,G face : once(1 [E])
Concrete Surface(a % Y — FER)
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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.

ELl: gL &,

M2 RERE ., EIREIRIC 4 FERGE L2k, WIET A,

I3 masz T E Y2 — VHRETIT I,
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10.Appearance Standards (S 8 1)

10.1.Viewing distance and angle ({RiREH &~ 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 % 300~ 750Ix D HEAM AT T TRAET 5,

Tl OREBE 35cm* 5em THRIC L W BEEEIT S,

T E BT AL, ERICK U CRIRAES 457 OFIFRN &35,

10.2.Definition of applicable Zones(% > 7 ILDER Y — VD E )

B Zone

\

C Zone

A Zone

X auah

X : Maximum Seal Line
L CoEEER) X

A Zone: Active display area
(A —> 0 Fv M)
B Zone: Out of active display area ~ Maximum seal line
BY—v : XnbHAY— U ETORER)
(C = X L vsMllofEEk)

X

A Zone + B Zone = Validity viewing area
(AY = +B Y — =HHE i)
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10.3.Standards (F8#&)

No. | Parameter (TEH) Criteria (I E £ 4E)
1 Black and (1) Round Shape (F{kD % D)
White Spots, Zone(f1%) | Acceptable Number (FFZ{E%0)
Foreign Substances Dimension(X & X) (mm) A B C
(RAs - 2) D<0.1 Disregard (fE45) Disregard
01 <D<03 2 (HELR)
D>0.3 0
D=(Long + Short)/2  FHELE D= (REFE+ER) /2
*Each dot must keep the size over 1/2.
F Ry MI2UEDOY A XD &,
(2) Line Shape (fkoH o)
Zone(fH)%) | Acceptable Number (GFZA{E%0)

X (mm) Y (mm) A B C
<0.1 <0.04 Disregard (#E1H) Disregard
<2.0 <0.04 2 (HELR)
> 2.0 - 0

X:Llength (k&) Y :Width (&)
2 Air Bubbles
(between glass Zone(f1%) | Acceptable Number (FFZ{E%0)
& polarizer), Dimension(X & &) (mm A B C
Stroke marks D<0.15 Disregard (%) *1
(R - $TR) 0.15<D <0.30 3
0.3<D 0
D=(Long + Short)/2  FHELE D= (REFE+ER) /2
*1: No progresive. No float at the edge.
3 Polarizer Scratches
(Ret %) Zone(f1%) | Acceptable Number (FFZ{E%0)

X(mm) Y(mm) A B C
<0.1 <0.04 Disregard (#E1H) Disregard
<2.0 <0.04 2 (HELR)
> 2.0 - 0

4 Polarizer Not to be conspicuous defects. (FELWKEDREZ &, )
(ReAR) Limit sample shall be determined by the arising demand.
(FREEH > TN ET HERICL > TRESN S D ET 5, )
5 Glass Dirts If the stains are removed easily from LCDP surface, the module is
(HF A1EI) not defective.

(FHEIZREBENDLI HDIZRMLET 5, )
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No. Parameter(IEH) Criteria (¥ E &)
6 | Glass Scratches Not to be conspicuous defects. (BELWLWR mDiEEE,)
(ASRFX) Limit sample shall be determined by the arising demand.
FREYUTIVIERETIERICK>TREINDILDET S, )
7 Glass crack Not to be the glass crack leading to abnormal operation.
(HFRARIT) RNICHEEZEZADRITIGES
8 | Distance between D <0.2: 20mm or more (¥R D EHEIE 20mm LLEET D, )
Different Foreign 0.2 <D :40mm or more (¥ EDEEHE (L 40mm LLEET D, )
Substance Defects
(B SEYMEOER)
9 (a) Bright Dot
(b) Dark Dot Zone(481k) Acceptable Number(FF 2 &%)
Dimension(KZ&) (mm) A B C
Bright Dot Disregard
Dark Dot 2 €25y
TOTAL(&ED) 4
*Green bright dots : 2 dots or less
10 TWO Adjacent Dot
(BELf=2Fvh) Zone(481) Acceptable Number(GFr & 1E%0)
Dimension(KZ&) (mm) A B C
Bright Dot 3 PAIRS Disregard
Dark Dot 2 PAIRS €::2 7))
11 | Three or More Adjacent| NOT ALLOWED. (F&Z_¢)
Dot
(BELTIz 3 RublE)
12 Defect Distance Bright Dot : 5mm min
(R KaEERE) Dark Dot : 5mm min
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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

BIGIRIB/GYRIB|G|R
Defective Dot

/

g o

B/|G/R|B R B/ G|R B G R RIB G|R
DAdjacent Dots N 4

B/GR/B|/GIR B|GR BIGIR/B|[G|R B|GR

The defects that are not defined above and considered to be problem shall be
reviewed and discussed by both parties.
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11.Code System of Production Lot (& &EQo v FHEE)

The production lot of module is specified as follows.
TV 2= ORGED y FEEIE, RO & DITEKELET D,

N N O B O B

L LFactory Control Number( L35 #H% =)(0~99)
Date of the week(f & H) (A~G)
Factory Number (47 L3 5) (0~9)
Factory Code( %70 5)(Alphabet)
L Production Week (84i&38) (1~5)
— Production Month (8% H) (1~9, X, Y, 2)
—— Production Year (8&4) (Lower 2 digits / FA/EFEL F 2 #1)

12.Type Number (B R K)

The type number of module is specified as follows.
ZOEY 22— VORFERFIT, RO LS IZRFRT D,

355149AR

13.Applying Precautions GEA F DX E)

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

AAEFICE T D58, 3R TR UAORBENRAE LI HE. MEHED L
WA HZ T35,
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14.Precautions Relating Product Handling (2 S HRIFEWVEDETE)

The Following precautions will guide you in handling our product correctly.
AR AIEL < ZHEMAES B2, ROFHIZZIEE TS0,

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 REFRFFIZONT

(1) MREFREY 2 — WA L T DIRRFRE T, 7 A THELRTWET DT
BRI A 5 2 22T TR E L,
TN ELZEEE, BRTTPLLIRDFNTITIF 2 ZTHEET SV,

@)W%%Tﬁ%@%ﬁ BED 1 Th DRI, BOEDWHMEITTE TS5, %
DF RIS LTFEWN,

(3) FNBFEE LGS, BRTTPLERY BT ZEET SV,

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) MEEFRE Y 2 — VOO PNZDNT (FELR)
(1) AME, EXEWEIINT T —RAZ L TTFIN, F2, FEBERIT—DERY a v /%D
LR H D%, FEMILvy M (F—) Z2BEOLET,
(2) VEEERITbMR A BT T, AR EBLI SN DR 2 BB LE T,
(3) FEXDELELETOT, BT RORET 4 L AITPo< D EHBLTFSU,

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) MMBFTREY 2 — L2 BIETREIRE LR T NIER LR 0NEEIZ DN T
(D) &, EROHEFTTHRE LN TR0,
¥ RESEME  0C~40C 60%RH UL T FEBEBORARE Z L,
(2) EF B, H2OWIEEIAENEZEL LRV E DI LTS,
B) SNEP L RE R I RN L I LT RFEN,

4) Use the module with a power supply that is equipped with an over current protector
circuit , since the module is not provided with this protective feature.
4) ?TQE%%%?%V:_/W’@ IMERAEL N A>TEY FHADT, F—DEEIXEA.
BRI N DOEIRA ZHEH T SV,
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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) MR REY 2 —/VBHHR L, s (RIRR) 2 RH L TEEE. BICARRNE D
WZLTTFEW,
RN FRROKMRAR ENAE LIEEEIE, BEBICATATENRLTTFI 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.
8) A XKV —EMHT HMEIZIBNT, A X RAHE — & B AT LT R0t
HROBEIT, BEZFRIELEEA, MEREBEZHFEINLIHEET. BRIHRT SV,

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.
) Z oy F RNV EERT DRI OV T
(1) BEREZXZLAVWTTEN, Zy VP TREZEOTLZ LD 7,
(2) RIZEEMEZEROTT S0,

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&fHT HHMEIZONT

D) I CFy7EEMPEDEERHL TOD 2, BMATTRENMES o TWET, BIWIZ
BEL T, [ CFy Z7EEIIRODADBMO LWL 5 HEE L TR,

@) ICFy7EENEDEERHL TWDLH, EXAEEN L LTI CF vy 7EmIZ
SRR R AT 5 I 9 R FEIEEIIET TR a0,
Flo, I X DREMELR L L, BRAVFEZERT D720, RS- b ELE
s LTTFEN,

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) 7L¥, b— i, TABAEEHATAIHEONT

(1) EEMEEEROR, 2327 2 a IRV T TN,

(2) WIRRDOFTREMED B D %, EERPT O TR, IR D FDORNN ZMARNT RIS,

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) MR EY 2— M7 vy a U MBEEZEETLHE. 7y a UHMEBEOMEIZLYD . 11
TV a— N (LCDARLETCP, ' E—hy—L/ FPC%, PCB:TCP/
t—hy—/ FPC%, TCP /t—bhi—1/ FPCESOHEAEDERE) ICEEEL
FAZT Wit b 0 £7 0T, FEANZHoA0HEEZ L TR,
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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.

1) RS ASFAORIEET 7 VA RERET 56, 77 VAVOMEIZL D, Rtk b%E
T O OFETT 7 VNVRICEE R Ty 7)) BEETLIWREER® D £3 DT,
FRNC o el 2 98k LT T &SV,

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 NICHBRIEERE & 5 WIIAMBA T 7 vy 712 8o THRIE SR AR BEE)
T L= AEEHEOMIC L o TE, Ny 7 T4 M, FOMOIIRD AT B R D0 i
AR L DI R TFWIC L DT D v A —INBAET LR H Y £T DT,
EEARRICBT 20 RFHN ATV, 70 v h—ORAELRNWSFHICTIEA T I,

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) WRFERFJBFIZDCOHMEN WL S ICEBEBEWET,
HlnEh=5Eae, E-REORREE D F9,
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15.Warranty (£REF&E #)

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.
LZEmIT, ErEO —BAVE RS RS O & LT, G ZH RS /g s v
HDOTHY, BEMARESRIAERFICHELT 50T, T—, BRGNS —RE R
A DOEENMICED D ERE . B OflEsE, T o, B BLIEE S O T
EVMEEMAZZE RSO HBICEH S 5E, it LTI UoREEZAVEY A,
W, 2 AR SN 256, NEVBEMLICET 2804, DS L THE L 5 BE,
BLEFET,

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 MARIATONIEBMT (0 - T2 L) KB REGIZ EELTL, £
HLEBWEEA,

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

2) NIl Z LV BETHREGIZOEFE LR, FOFELEAVERA,

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) HRERAEICTER L, Hiwshzk, FEXEPHMESNTREET L RESIZHEE
LT, ZDEEZAVERA,

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) BHWUBELEA L2Z LICXVERT D TRITTAEOEMBEIZ OV T, SRS OIS
REBICEBEE DS L OUSMIOE E LT, TOELEZAVERA,

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) MAbiCERT D L HIE SNA RS S OBERIEHMIC & £ UL, B iER L0 2 4,
AU <UFBRA A, ITBHRIE M 1 FEOEE LB WHIIRE S THE £7,
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