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1.Application GERR)

This specification applies to 3.0”color TFT-LCD module (T-55149GD030J-MLW-AQN).
AAEEIL, ¥4 TFT-LCD £ ¥ 2 — /(5% : T-55149GD030J-MLW-AQN)IZ i 35,

2.General Specifications (— ;4 #)

Dot Pixels
CEES

Dot Size

(Fy MAX)
Pixel Arrangement
(EES 2T

Color Depth

(%0

Viewing Area

(B 2L i )

Outline Dimensions* :

(PHETER)

Weight(F &)

LCD Type
(LCD # 1 )

Viewing Direction
(H159)
TFT Driver

Data Transfer
(F— 2 % AR

Back-light
RNy TA4R)

RoOHS regulation
(RoHS H7E)

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

0.054 (W) X 0.162 (H) mm
RGB-Stripe(RGB A 7 1 )

262144 color

38.88 (W) X 64.8 (H) mm

4728 (W) X 76.4* (H) X 4.4max.** (D) mm
* Without FPC

*Without Hook

24.3g max.

ASS-25521

(TFT / Normally white-mode(./ —~ U —& UV A 1)

/ Transflective(Z i %))
6:00
Controler driver R61509(RENESAS//L ¢ H 2 i)
(= hr—/L LS

18 /16 / 9/ 8-bit 80 system

(80%18/16/9/8-bit 1 > F—7 = —R)

Serial (VT NA L H—T x2—A)

18/16/6-bit RGB I/F (18/16/6-bit RGB 1 > ¥ —7 =—A)

LED Back-light / White (LED /N> 7 54 K HRUA )

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.

WHORET ARV 2BV T, AR X RoHS #E D
FEBEHZWZ LTS ER#HL TR £7,

WAt e LT, M A — I — 1Tkt U CRBEDIRRE A
KD DR IRBDE 24T > TEY £,
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3.0perating Conditions (¥ 55 5 4)

Item Conditions Temperature Range Remark
(FEH) ESED) (lELRE H ) i)
Operating Temperature Range |LCD Panel Surface N
e , -20~70°C Note1 (7 1)
(BHVEIR L) (7SR IVER )
Storage Temperature Range LCD Panel Surface 30~80°C
(f%ﬁ{ﬁ}gﬁﬁ) (/Q*/V%@ﬁ)

Note1: Operating temperature range defines the operation only and the contrast, response time
and other display optical characteristics are set at Ta=+25°C.

H ERREHEME T, BMEOAEZRIETHRETHY, 2 NI AN ISEEE, ZOMmo
FRELNE, VBRI Ta=+25°CIC CHIE L £ 7,
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4.Dimensinal Qutline (#}#2 &)
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5.Block Diagram (7o vy o2 484X 455 L)

VDD———»
VCl——»

GND———>»

RESET* ————»

18
DBO~DB1 7<7L>

SDl ——»

SDO———
RD*——»
WR*/SC ———»
RS ——»
CS*———
ENABLE——»|
VSYNC——»|
HSYNC——»
DOTCLK———»
FMARK——»
IMO———»

M ——»

IM2———

Control LSI

R61509

720 LCDP

240(RGB) x 400 dots

1
400

LED-A

LED-K

LED Backlight
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6.1/0 Terminal ( I ~ OigF)

6.1.CN1 Pin Assignment(CN1 ##F %)
Corresponding Connector(ii & = 2 #): HIROSE(t v & &#): FH19S-45S-0.5SH (05)

No. Symbol(FE5°) Functional Description (#% #® & #)

1 NC Non Connection (A4 H 5 1)

2 LED-K LED Cathode  (LED 7 Y — Fi&¥)

3 NC Non Connection (A4 H 5 1)

4 LED-A LED Anode (LED 7/ — Fiis1-)

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

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

7 RESET* Reset Signal L:Reset(Vtv M5 L: Ukv M

8 NC Non Connection (A4 H 5 1)

9 DB17 18-bit parallel bi-directional data bus for 80-system interface operation
10 DB16 (80 %A v & —7 = — AEMERFD 18bit DM IFFM) T — & /3 R)

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

12 DB14 8ty A& —7x=—2A:DB17-DB10 % {4 )

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

14 DB12 Oty hAr&—7x=—2: DB17-DB9 %1 )

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

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

18 DB8 (18 ¥y A % —7 =—A: DB17-DB0 %18 )

19 DB7 18-bit parallel bi-directional data bus for RGB interface operation
20 DB6 (RGB A > % —7 = —ABMERFD 18 £ N DMIFIA)T — HZ /N A)
21 DB5 6 bit I/F : DB17-DB12 are used.

22 DB4 6ty N H—7x=—A: DB17-DB12 % {4 )

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

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

26 DBO (18 ¥y A % —7 =—A: DB17-DB0 %18 )

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 MES L:ER)
33 ENABLE Data enable signal for RGB interface (7—%43*—JIL{EE)

34 VSYNC Vertical sync signal for RGB interface (EERHI1ES)

T-55149GD030J-MLW-AQN
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35 HSYNC Horizontal sync signal for RGB interface (KFEEIEIES)
36 DOTCLK Clock signal for sampling catch data signal (FvroOv2{EE)
37 FMARK First Line Marker(Indicates Start of Frame)
(7 L— AHEEE VA )
38 VDD Power Supply to the Intrface Pins
([ H—7 =— A HEIR)
39 VCI Power Supply to the LCD and Intrnal Logic
(A L O e ¥y 7 IRIR)
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 > H—T 2—AF— NEIR, VT NA L F—Tz—A
BHVERE IMO 35 71 X7 /31 A ID 22— RWREESNET, )
42 IM2 IM2 |IM1 | IMO Interface Mode DB Pin Colors
(A H—T z—AF—F) (a%%)
0 0 0 80-system 18-bit interface | DB17-0 | 262,144
(80 & 18bit {/4—7x—%)
0 0 1 80-system 9-bit interface | DB17-9 | 262,144
(80 5% 9bit {/4~7=—%)
0|1 0 | 80-system 16-bit interface |DB17-10 | 262,144
(80 & 16bit {/4—7x—x) DB8-1
0 1 1 80-system 8-bit interface |DB17-10 | 262,144
(80 5% 8bit {/§~7=—7)
1 0 | (*ID) | Clock synchronous serial - 65,536
sy 7R T
1 11 0 |Setting Disabled (3% &4~ FI) - -
1 11 1 |Setting Disabled (5% & 7]) - -
43 GND GND
44 GND GND
45 NC Non Connection (GR{E F¥H+)
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7.Electrical Specifications

(EXBIH{E)

7.1.Absolute Maximum Ratings (

xR KREN)

Ta=-20~70°C, GND=0V

Parameter Symbol Conditions Min. Max. Units
" B FC #) (ESKER) (B fi7)
Supply Voltage VDD - -0.3 46 \
(BBIREE)
Supply for step-up Voltage VCI - -0.3 46 \
(AR ERELE)
Input Voltage VIN - -0.3 VDD+0.3 \
(AJTEIE)
7.2.DC Characteristics (D C4#¥1%)
Ta=-20~70°C, VSS=0V
Parameter Symbol Conditions Min. Typ. Max. Units
(" R) (£ 5) % M (BA7)
Supply Voltage VDD - 1.7 1.8 1.9 Y
(BBIREE)
Supply for step-up Voltage | /¢ - 26 28 30 \V;
(AR ERELE)
High Level Input Voltage ViH - 0.8VDD - VDD \V;
("High" L~V A ) EE )
Low Level Input Voltage ViL - GND - 0.2VDD \V;
("Low" L~V A J1EE)
High Level Output Voltage | /o4 low=2.0mA VDD-0.5 - VDD \V;
("High" L~V [ J7 8 T)
Low Level Output Voltage | /o, lor=2.0mA GND - 05 \V;
("Low" L~V J1E )
Supply Current IDD | Still picture (k) - 0.08 5.0 LA
VDD - GND = 1.8V
Y B o
(HHTE) without back-light
Note 1(iF 1)lo.=2.0mA
Supply Current Icl | Still picture (F.k ) - 105 | 158 | mA
VCI - GND = 2.8V
U B S s
(HHTE) without back-light
Note 1(#F 1)
VCOM High Level Veomn | Still picture (¥ 1 180) - (3.1) - v
(VCOM “High” L~V T) VCI - GND = 2.8V
VCOM Low Level Veow. | Still picture (F ik 1) - (-0.8) - v
(VCOM “High” L~V T) VCI - GND = 2.8V

Note1: The driving conditions are to be
Note2: Please keep VCI| VDD

described.

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

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

7.3.1. 80-system Bus Interface Timing Characteristics (Fig.1)
(BOBNAAL LB —T 2 —RH A I THE) (K1)

(1) 16 or 18bit Inetrface (Normal write mode: R003h; IB9=0)
(16 or 18bit 1 ¥ —7 = — 2 (HFEHEZIAHE— 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
(NAH A 7 VB Read (77 L) tever 450 - - ns
Wirite low-level pulse width PWLw 30 - - ns
(EE A Low L ATHE)
Read low-level pulse width PWLr 170 - - ns
(FedrH L Low” 7L A1)
Wirite High-level pulse width PWhHw 30 - - ns
(EXIAHHigh” 7SV AE)
Read High-level pulse width PWHR 250 - - ns
(Fe A H L High”/ SV A 1)
Write Read Rise/Fall Time twrr, twre | - - 10 ns
(FEIAH, BEAHUNES B0 SEF O IRFR)
Write (F & 1AA) 0 - - ns
SetupTime (RS to CS*WR*) e
(B> M7 > 7HF#) | Read (FedrHiL) 10 - ns
(RS to CS*,RD*)
Address hold Time tan 2 - - ns
(7 F L AR— 1 RIFRH])
Write Data Setup Time tosw 20 - - ns
(BE2ARLT—F ¥y N7 v M)
Write Data Hold Time trwr 10 - - ns
(BEXIAHT —H HR—/ Fikf)
Read Data Delay Time toor - - 150 ns
(T L7 — Z AL [H])
Read Data Hold Time toHr 5 - - ns
(FEAH LT — & AR —/L Fikf)
T-55149GD030J-MLW-AQN KYOCERA Display Corporation Page 10/51




(2) 16 or 18bit Inetrface (High speed write mode: R003h; IB9=1)
(16 or 18bit 1 > % —7 = — A (F#E &AL E— 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 65 - - ns
(NAH A 7 VB Read (77 L) tever 450 - - ns
Wirite low-level pulse width PWLw 30 - - ns
(FEIAHLow™ LV A NE)
Read low-level pulse width PWLr 170 - - ns
(FedrH L Low” 7L A1)
Wirite High-level pulse width PWhHw 20 - - ns
(EXIAHHigh” 7SV AE)
Read High-level pulse width PWHR 250 - - ns
(Fe A H L High”/ SV A 1)
Write Read Rise/Fall Time twrr, twre | - - 10 ns
(FEIAH, BEAHUNES B0 SEF O IRFR)
Write (F & 1AA) 0 - - ns
SetupTime (RS to CS*WR*) e
(Bw b7 > 7HFH) | Read (FtHiL) 10 - ns
(RS to CS*,RD*)
Address hold Time tan 2 - - ns
(7 F L AR— 1 RIFRH])
Write Data Setup Time tosw 20 - - ns
(BE2ARLT—F ¥y N7 v M)
Write Data Hold Time trwr 10 - - ns
(BZAHRT — B —/V FIRERE)
Read Data Delay Time toor - - 150 ns
(T L7 — Z AL [H])
Read Data Hold Time toHr 5 - - ns
(FEAH LT — & AR —/L Fikf)
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(3) 8 or 9bit Inetrface (Normal / High speed write mode: R003h; IB9=0/1)

(8or9bit 1% —7x—A (GEFE HWiEEZIALE— N RO03h; IB9=0/1)

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 60 - - ns
(NAH A 7 VB Read (77 L) tever 450 - - ns
Wirite low-level pulse width PWLw 30 - - ns
(EE A Low L ATHE)
Read low-level pulse width PWLr 170 - - ns
(FedrH L Low” 7L A1)
Wirite High-level pulse width PWhHw 20 - - ns
(E &AL High”/ SV A1)
Read High-level pulse width PWHR 250 - - ns
(Fe A H L High”/ SV A 1)
Write Read Rise/Fall Time twrr, twre | - - 10 ns
(FEIAH, BEAHUNES B0 SEF O IRFR)
Write (F & 1AA) 0 - - ns
SetupTime (RS to CS*WR*) e
(B> M7 > 7HF#) | Read (FedrHiL) 10 - ns
(RS to CS*,RD*)
Address hold Time tan 2 - - ns
(7 F L AR— 1 RIFRH])
Write Data Setup Time tosw 20 - - ns
(BE2ARLT—F ¥y N7 v M)
Write Data Hold Time trwr 10 - - ns
(BZAHRT — B —/V FIRERE)
Read Data Delay Time toor - - 150 ns
(T L7 — Z AL [H])
Read Data Hold Time toHr 5 - - ns
(FEAH LT — & AR —/L Fikf)
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RS

l—20
cs* § /L
PWLW, PWLR PW HW, PW HR
WR* ) 4 3
RE* \ ;Z . \
twRr «— » %WRf
tosw thwr
DB17~DBO ><LV'H Write D Vi )§<
~ " rite Data viL A
tbHR
/ \$<
VOH1 VOH1
~ Read Dat
DB17~DBO >§\VOL1 ea ata VoLif
topR
tecyew, teycer R

Fig.1 (& 1)
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7.3.2.Clock-synchronized Serial Interface Timing Characteristics (Fig.2)
(Zvay 7@ ) TNA L E—T 2= AH A 2T EE)

Condition (5:f4)

(X2)

: Ta=—20~70°C, VDD=1.7V~1.9V

Parameter Symbol Min. Typ. Max. Units
(HE) 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
(VTN T — 2 F—/v REE#)
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cs*
ViL ViL
tcsu tscH tscL tcH
sclL Vi tscr Zm\ tsct levm
N VL 7 ViL
tscyc
tsisu tsH
SDA VI Input Data Input Data ><
ViL
TsoD TSOH
SDA

VOH? Output Data Output Data VoH1
VoL1 VOL1

Fig.2 (& 2 )
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7.3.3.RGB Interface(Fig.3)
(RGBA Y EZ—7x—2A) (3)

(1) 16 or 18bit RGB Inetrface (High speed write mode: R003h; IB9=1)
(16 or 18bit RGB -1 o # —7 = — A (Fm#H & AHE— F: R0O03h; IB9=1) )

Ta=-20~70°C, VDD=1.7V~1.9V

Parameter Symbol Min. Typ. Max. Units
(ER) (FL#) (BLA7)

VSYNC/HSYNC Setup Time tsynes 0 - 1 clock
(VSYNC / HSYNC & v k7 » 7H)
Enable Setup Time (1 x—7 /L& > M7 v 7KEH) tens 10 - - ns
Enable Hold Time(-f % — 7 /LA — /b FIEEfH]) 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” /</L A1)
DOTCLK Cycle Time (DOTCLK -1 7 /VIffi) tevep 100 - - ns
Data Setup Time (7 — % & > N7 v 7 FEH) tPDs 10 - - ns
Data Hold Time (7 — % /s — /L RIFEH) tPDH 40 - - ns
DOTCLK, VSYNC, HSYNC Rise / Fall Time trgbr, trgbf - - 25 ns
(DOTCLK, VSYNC, HSYNC 326 ER Y | 32 F 1 IREfH)

(2) 6bit RGB Inetrface (High speed write mode: R003h; IB9=1)
(Bbit RGB 1 v & —7 = —A (FEn#E X iALE— F: RO03h; IB9=1) )
Ta=-20~70°C, VDD=1.7V~1.9V

Parameter Symbol | Min. Typ. Max. Units
(ER) (FL ) (BLA7)
VSYNC/HSYNC Setup Time tsynes 0 - 1 clock
(VSYNC / HSYNC & 7w )
Enable Setup Time (1 x—7 /L& > M7 v 7KEH) 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? /<L A1)
DOTCLK Cycle Time (DOTCLK - 2 /L) toven 60 - - ns
Data Setup Time (7 — % & > N7 v 7 FEH) tPDs 10 - - ns
Data Hold Time (7 — % /s — /L RIFEH) tPDH 25 - - ns
DOTCLK, VSYNC, HSYNC Rise / Fall Time trgbr, trgbf - - 25 ns
(DOTCLK, VSYNC, HSYNC 2.5 B3 D | S F D FEfE)
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trgbf, trgbr

tsyncs

»l ld
VSYNC
HSYNC
tEns tENH

ENABLE

P tcyco

W PWbL
DOTCLK

P PWopH
trgbf NP o : trgbr
b tPDs T tPDH
DB17~DB0 >< Write Data

Fig. 3 (& 3 )
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7.3.4.RGB Interface Timing (RGBA 42—t —X32 A 22%9)

(1) 16 or 18bit RGB Interface Timing (16 ,18bit RGB - > ¥ — 7 =— A X A I v /)

One frame(1 7 L"— 1)

d‘Back porch period Front porch period
(S5 M) (Zur hR—F)
VSYNC [ ] i ]
........................ 1
i
U gt
N RS DV T R D U R N O
i
DOTCLK
1y
i
ENABLE —] [ i
i
K] I
I T, P T T : BRGEsR
DB17-0 Loy Hy sl
1H or more(1H L |k
- (1H Ll ) .
VSYNC
1H
- o
HLW=1CLK
e —
HSYNC
1clock
DOTCLK ll II]I]][]II] ]ll]l[]
DTST = 1CLK
it o
ENABLE
i, i o g o
DB17-0 f‘;‘. VVVVVVVVVV ‘} S 4 ;’:'!~ VVVVVVVVVVVV & ‘n‘ VVVVV {;‘E ‘.‘} VVVVVVVVVVV & ;”‘:i VVVVVVVVVV ,33 f“ VVVVVVVVVV .;)
e e z,
Valid data (%17 —%) *
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(2) 6bit RGB Interface Timing (6bit RGB A > ¥ —7 = — A% A I 1 7)

One frame(1 7 L —.A)

e

Back porch period
Sy I R—F
I 4 )

Front porch period
(7ov bR—F

VSYNC

HSYNC

potcLk || [1]]

ENABLE

................................

DB17-12 R AERARARARRARANS
SRR TEE

AN
o

i

SEEE

(DB5-0)

1H or more(1H L4 )

VSYNC

k J

HSYNC

DOTCLK

DTST = 1CLK

ENABLE

DB17- 12
(DB5-0)

Valid data (5%h7— %)

7.3.5.Reset Timing Characteristics(!) v k32 1 = > J45M)
Ta=-20~70°C, VDD=1.7V~1.9V

Parameter((A H) Symbol(F25) Min. Max. Units(H{ir)
Reset "L” Pulse Width tres 1 ms
(V&> RV R0E)

Reset Rise Time trres 10 us
(V> hrh B30 HEH)
trRES | o
\ vm £
RESET ViL /
tRES

»|
»
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7.4.Data Format(7—2 74— v k)
7.4.1.80-system Interface Data Format(80 4 3 —J 1 —AT—R2 74—V k)

(1) 18Bit Interface(18 £ k1 > % —7 = —2) (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
{vab39vauT -4 A 71) 17116 |15 |14 (13 |12 |11 |10 ] 9 8 7 6 5 4 3 2 1 0
y v ¥ A Yy v ¥ l A y v ¥ A A l
Instruction Code IB|IB|IB|IB|IB|IB]|IB]|IB IB|IB|IB|]IB|IB]|IB]|IB|IB
(AvAb3hyava-+7) 1511413 |12 (11|10 9 8 7 6 5 4 3 2 1 0

& Device Code Read(7 /8 R a— FEHHEL)

Instruction Code IB|IB|IB|IB|IB|IB]|IB]|IB IB|IB|IB|]IB|IB]|IB]|IB|IB
(AVAb3hYava-17) 15|14 13 |12 11|10 9 8 7 6 5 4 3 2 1 0

A 4 A 4 A 4 v v A A 4 A 4 l v A A 4 A 4 A 4 v 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
({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 ZEFA &)

Display Data Input (DB |DB |DB |DB (DB |DB |DB |DB|DB (DB |DB (DB |DB |DB |DB |DB | DB | DB
(RTRF-5AH) 17116 |15 114 |13 |12 (11 ]10] 9 | 8 7 6 | 5 4 13]2 1 0

N A 4 A 4 A A 4 N A 4 A 4 A 4 Y N A 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|BB|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|BB|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

Display Data Output (DB |DB (DB |DB (DB |DB (DB |DB |DB DB |DB (DB |DB |DB |DB DB | DB | DB
(RR7 -5 7) 17116 |15 114 |13 |12 (11 ]10] 9 | 8 7 6 | 5 4 13]2 1 0
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(2) 16Bit Interface(16 £ k1 > % —7 = —2) (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 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 Write (RAM T—42Z&1AH)
(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
transfer

RO03h; IB14=0 1ST transfer

RO03h; IB14=1 2ND transfer

2ND
transfer

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

Display Data Input | 47 | 45 | 15 | 14 [13 |12 |11 |10| 8 |7 |6 |5 |4 |3 |2]1|17]16
GRAM Data |R5|R4|R3|R2|R1 |R0|G5|G4|G3|G2|G1 |G0|BS|B4|BB|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|BB|BZ|B1 |BO|
(GRAM 7" -4)
A Y X y Y A Y X y Y A Y A y Y A A 4 A
Read Data RD|RD|RD|RD|RD|RD|RD|RD|RD|RD|RD|RD|RD|RD|RD|RD|RD]RD
(7'-'_95)%3’.& L) 17 16 15 14 13 12 11 10 9 8 7 6 5 4 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) 9Bit Interface(@ v kA > % —7 = —2) (IM2=0, IM1=0, IMO=1)

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

Instruction Data Input
(CPZ ST PRV NP )]

Instruction Code
(AvAt3hyava-+)

4 Device Code
Instruction Code

[C23SLPEVERINS)

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)

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
Read(7T/84 R a— FEE&AHHL)
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 v 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
(f‘_ggﬁﬁm 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 /// 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 £ M AREERF DT — Z FRE RISV T)

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.

J A RDEBI LY AL FALD T — Z ik X L3 AE L2554 . 000H(H 5 Wik 00H) 1
VANT v a vk ANEETES AL LICLD BN R D T 2 —% )y BT
EETOTEME Y ML T —FEREH/HT L Z LN TEET, EFWICT —Z EikFY
EEATTA I LICLDRBRVATLADEEE Y I ASA—THI ENTEET,

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

Transfer Synchronization
DB17~DB10

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

(7w 7[R DT AA L B—T = —R)

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

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

€ Function of RS,

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 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)

Instruction Write(4 Y X 59 L3 VEZFAH)

(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 Y 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
l (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 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 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 LA AT 7 v ara— FOBR)
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 EX) m 8 Hex
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7.5.2.Command List for Power ON (Recommended Setting)
(BIRONMH =< FU R & (ELEHRE) )

Setting Item Index (Value) Value(2byte Setting) Remark
e P oW QI
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 NL0=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, 262,144 color
. DOTCLK |, ENABLE=L(Valid),
External Display Interface Control 2 000F h 0000 h HSYNG=VSYNC=Low Active
PNL Interface Control 1 0010 h 001F h Div ratio = 1/2 1H(Line)=16clock
PNL Interface Control 2 0011 h 0000 h 1clock
PNL Interface Control 3 0012 h 0000 h Oclock
PNL Interface Control 4 0020 h 021E h 30clock/8
PNL Interface Control 5 0021 h 0000 h Oclock
PNL Interface Control 6 0022 h 0000 h Oclock
Window Horizontal RAM Address 1 0210 h 0000 h Start Address X=00h
Window Horizontal RAM Address 2 0211 h 00EF h End Address X=EFh
Window Vertical RAM Address 1 0212 h 0000 h Start Address Y=00h
Window Vertical RAM Address 2 0213 h 018F h Start Address Y=18Fh
Gamma Control 1 0300 h 0706 h Gamma Setting
Gamma Control 2 0301 h 0607 h Gamma Setting
Gamma Control 3 0302 h 0301 h Gamma Setting
Gamma Control 4 0303 h 0202 h Gamma Setting
Gamma Control 5 0304 h 0303 h Gamma Setting
Gamma Control 6 0305 h 0207 h Gamma Setting
Gamma Control 7 0306 h 0808 h Gamma Setting
Gamma Control 8 0307 h 0706 h Gamma Setting
Gamma Control 9 0308 h 0607 h Gamma Setting
Gamma Control 10 0309 h 0301 h Gamma Setting
Gamma Control 11 030A h 0303 h Gamma Setting
Gamma Control 12 030B h 0202 h Gamma Setting
Gamma Control 13 030C h 0207 h Gamma Setting
Gamma Control 14 030D h 1f1f h Gamma Setting
Base Image Display Control 0401 h 0001h Reversed Image
Base Image Vertical Scroll Control 0404 h 0000 h Non-Scroll
Display Control 1 0007 h 0001 h FMARK = IC internal = Operating
Power Control 6 0110 h 0001 h LCD Power ON
Power Sequence Control 1 0112 h 0060 h
Power Control 1 0100 h 17B0 h G/S=ON, Booster: VGH=6times, VGL=3times, AMP=1
Power Control 2 0101 h 0007 h Booster Clock: 1st=1, 2nd=1/16, x1.00
Power Control 3 0102 h 01A8 h Internal reference voltage = 4.0V
Power Control 4 0103 h 2e00 h x0.98
VCOM High Voltage 1 0281 h 0015 h x0.90
Power Control 2 0101 h 0014 h Booster Clock: 1st=1, 2nd=1/32, x0.74
Power Control 3 0102 h 01AC h Internal reference voltage = 4.5V, PSON =0, PON=1
Wait 150msec
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Display ON

Display Control 1 0007 h 0021 h Gatr = ON, Source = OFF VCOM=0OFF
Wait Tmsec

Power Control 6 0110 h 0001 h LCD Power ON

Power Control 1 0100 h 16B0 h G/S=ON, Booster: VGH=6times, VGL=4times, AMP=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)
(BIROFF v FU A b (EEEHRE) )

Setting Item Index (Value) Value(2byte Setting) Remark
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
o EEiraniinassnnasensnnnnasnannnanennasBOWGrsONES LN NS LRI Iis i
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 (&% & X E %) (6 chips)

Ta=25°C
Parameter(T8 H ) Symbol(;2 &) | Conditions(§:4F) | Min. Typ. | Max. |Units({r)
Foward Current (=) IF - - - 30 mA
Reverse Voltage (/& /T) VR Note1 (i 1) - - 2.0 \Y}
LED Power Dissipation Pp - - - 115 mw
(GEE3ES)
Note 1 (1% 1): IR=10mA
CATHODE o
7.6.2.0perating Characteristics (Eh1£E 1)
Ta=25°C
Parameter(*8 8) Symbol(;2 &) | Conditions(§:4F) | Min. Typ. | Max. |Units({r)
Foward Current (=) IF - - 20 30 mA
Foward Voltage (E&/T) VE lF=20mA 180 | 19.2 | 20.4 Vv
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8.0ptical Specifications ({ =t )

8.1.Optical Characteristics (St 4¥1%)

8.1.1. Back-light OFF (/A% 54 k OFF B)

Parameter Symbol Conditions Min. Typ. Max. Units Remark
(FHR) (FfE5) (&) (HAIL) (&%)
Contrast Ratio Note1
(avrsarm) | N optimal ) " ) ) GE1)
Reflectivity Note1,2
(528 52) R Optimall 12 17 - % GE1.2)
White Chromaticity X CIE 0.29 0.32 0.35 -
(BHEE) Y 0.31 | 0.34 | 037 -
Red Chromaticity X CIE 037 | 040 | 043 -
(FREL) Y 0.31 | 0.34 | 0.37 - Note1, 8
Green Chromaticity X CIE 029 | 032 | 0.35 - (1, 8)
(R L) Y 0.37 | 040 | 043 -
Blue Chromaticity X CIE 0.15 0.18 0.21 -
(FEE) Y 018 | 021 | 0.24 -
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8.1.2.Back-light ON (/X4 5 4 b ON E)

Parameter Symbol Conditions Min. Typ. Max. Units Remark
(ER) (Re5) (& (BLAr) (f5%8)
OLerT - 30 -
Viewing angle range Oup - 35 - Note3,4,5,12
" CR>5 Degrees|
(PR SR A ) ORIGHT - 40 - (G£3,4,5,12)
Bpown - 30 -
Contrast Ratio Note4,8,11,12
B CR Optimal - 25 - - .
(e M7 A BB ((£4,8,5,12)
Brightness , | Noted,10,11,12
Y Optimall - 400 - cd/m .

(O ) (G£8,10,11,12)
Brightness Uniformity Note7,10,11,12
_ Y Optimal 70 - % .

(FEE L T) (G£7,10,11,12)
Viewing Direction Note7,11
6:00 o'clock |
(i) GE7,11)
Response Rise Time 6=0°
N . Tr - 23.0 - ms
(L% k2% 0 RefHD) Ta=25°C Note7,11,12
Response Fall Time 0° GX¥7,11,12)
(jT D H?{’Fﬁﬁ) d 0° - 53.0 - ms
White Chromaticity X CIE 025 | 030 | 035 -
(BE&E) Y 029 | 0.34 | 0.39 -
Red Chromaticity X I 048 | 053 | 0.58 -
(L) Y 032 | 037 | 042 - Note8, 11,12
Green Chromaticity | X e 028 | 033 | 038 | - | (E81112)
Gk .52 Y 047 | 052 | 0.57 -
Blue Chromaticity X CIE 010 | 015 | 0.20 -
(HF L) Y 0.10 | 0.15 | 0.20 -
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Note 1: Ring light measurement. (15degree incident light detected at normal direction.) (Fig.4)
FE1V 774 MllE (15 EOAH AR ) (K 4)
The reflection of white calibration plate is 100%.

(AEHREROREE. 100%ET5)

Schematic diagram of instrument (RS

Detector (R

ziizZDmmmm

720

| Sample

Fig. 4 (X 4)

Note 2 : The definition of Reflectivity is below.
CE2:REEDER)

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

Reflectivity _ (EHF— 2 DOFE L L)
(B) Light detected level of the reflection by the reflective standard
(B EOREIEMR D 5 L~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)
I3 BIEFEEVEE TR 5 D&LIMIKAEICT Ta=25°CTITLVET,
ELDIM #t#!, EZ Contrast 160R AT LEEALET,
KRIEFFAN—DEDLICHLIELWMIBIZENNT-ZRTT,

ELDIM
EZ Color

NS

Display

Fig. 5 (1 5)

Note 4(GX 4) : The definition of contrast ratio is below. (I FSXFEDES)

Photo detector output with all pixels white (&F/ 3% —2)
Contrast Ratio (2> h5 A M) (CR) =

Photo detector output with all pixels black (&2<x—>)

Note 5(;X 5) : The definition of viewing angle is shown in Fig.7 (REBDEEHILIR 7)

Note 6 G 6) : The definition of response time is shown in Fig.8 (GEFEEDEZITX 8)

Note 7 (;X7): The definition of brightness & brightness uniformity is shown in Fig.6
(BERUVEELSOEEILK 6)

Note 8 (3¥ 8): Critical optical characteristics. (EEG 545 1E)

Note 9 (¥ 9) : The viewing / rubbing direction is the direction of least color inversion.
(REFISELT AR, REREAZRLDLENARTY )

Note 10(G¥ 10) : Brightness may also be referred to as luminance.
(Brightness [ Luminance E£FFUET)

Note 11 GE 11) : The measuring equipment are TOPCON BM-5. GRIE & & TOPCOM BM-5 TY)

Note 12(3E 12) : 6LEDS back light, 20mA / chip (6 FvZ7LED!RER, 20mA / chip)
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& Definition of Brightness Uniformity (f8/& 2 7 D EFE)  (Fig.6(X 6))

Definition is calculated from the 5 points (S0-S4) on the diagram below.

(BRI TROHD LT, 541~ (S0-S4) 7D

REENET, )

(8mm) (8mm)
—
} (10mm)
— S1 S4
S0
\Active Area
77477 27
- S2 S3 ( ! )
| J (tomm)
S0~S4 MIN
Standard value of Brightness Uniformity [%] = — X100
(BERE 27 OFEYERE) S0~S4 MAX
Fig.6 (E16)
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& Method of Viewing Angle Measurement ($1E- A HIEE) (Fig.7)

(1) Measuring Device (HIE%E)
TOPCON BM-5, Measuring Field:1°

(2) Measuring Point (I E %)

Center of display: Same as Method of Brightness Measurement
BT T Y SRS R T R AR & TR

(3) Angle of Measuring (&%)
0: An angle vertical to perpendicular line from the viewing direction.
0 @ TERBRITKIT D WA O TEEHLS [ O A
¢: An angle horizontal to perpendicular from the viewing direction.
Q : IERRITRT 2 A T O K STE 5 1R O 4 FE

(4) Method of Measuring
Set rotation table to ¢=0° and set BM-5 to contrast 10 to measure angle+0 for left and
right direction of horizontal viewing angle¢. Also set rotation table to $=90° and set
BM-5 to contrast 10 to measure angle+6 for up and down direction of vertical viewing
angle 0.
BEZAT—D ¢ =0° EELTBM—508a2 hF7ARMN10&R5E0HEE
FAHED EEFROATERE M ¢, BEEAT =D ¢=90° ZEHELTBM—5
WA hTARLOLRHT 6 MEEFHARY LT HROEEMAE M 6 & LT

T 5,
Temperature Chamber (G {if#)
Rotation Table (0,¢) (Eiz27—)
TOPCON BM-5
5 ?\ LCD
)
Computer Control Unit &
ST Waveform Generator
oy ha—7 RS

Fig. 7
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& Measuring Response Time (&2 R OHIE)  (Fig.8)
(1) Measuring Device (HIZ%:(E)
TOPCON BM-5, Measuring Field: 1°
Tektronix Digital Oscilloscope
T k= 284 ) FUAVF YR 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 to6=0°, and ¢=0°.
AT~ ENVE =0 | ¢=0° IZEy hT D,
* Input white—black—white to display by switching signal voltage.

HoB—BEFrT 5 L0 ICFREFEEZ UV BEATHINYT %,

If the luminance is 0% and 100% immediately before the change of signal voltage, then
Tr is optical response time during the change from 90% to 10% immediately after rise

of signal voltage, and td is optical response time during the change from 10%to 90%
immediately after decay of signal voltage.

BEFETYVBRZEROEELZZNEN0%, 100%ET2L, BREFILH
L0, HPIEER 0% 5 1 0%IZBALTADIC A E cr & L, #
RIESLLTFNDH, BFEENT0%5 9 0%ICE BT 5EMA « d &

T5,
White Black White
100%
90%
Brightness
10%
0%
| T < q zd <
Fig. 8
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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°, ¢= -°
gy A RNGHES : 0=0", ¢=—" - @FIKA |
*Driving condition: Ff=60Hz
(BREhZR1F)

90°

450
) 0 90°
180° (¢ = 0°)
¢
‘ 180° T 0

225°0 S~ | 3150

2700 270°
*Area [ | shows typ. CR>5
CRZ30 Z e+ pamuEdmgap --- [ | &
T-55149GD030J-MLW-AQN KYOCERA Display Corporation Page 37/51




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(Z2 H) Conditions(GRER N %) Notes(iERD)

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

2 | Low Temperature Operating | -20°C+2°C, 240hrs (operation state) (iE7E) 1
(IR BNV ERER)

3 | High Temperature Storage 80°C+2°C, 240hrs 2
(FiRPRATRER)

4 | Low Temperature Storage -40°C+2°C, 240hrs 1,2
(IR PRATRER)

5 | Damp Proof Test 60°C+2°C, 85~90%RH, 240hrs 1,2
(M2 ER)

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

(B— Mo A 7 vaklR)

7 | Vibration Test Total fixed amplitude (2#&#E) :1.5mm 3
(IREhEER) Vibration Frequency  (JRENE %) : 10~55Hz
One cycle 60 seconds to 3 directions of X, Y, Z for
each 15 minutes

(AR 1M X Y.Z3 FR 15 5 H)

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

(EFHOMBAREEIZ T 60cm D E S5 FRROEFET
o7 U— MRA~ET)

Dropping method corner dropping( & T)

| F A corner : once(1 [E])
E c D c Edge dropping(#%& T)
; l / B,C,D edge : once(1 [El)
Face dropping(E#%& T)
i600m E,F,G face : once(1 )
Concrete Surface(3 > % 1) — MEK)
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No. Parameter(Z2 H) Conditions(GRER N %) Notes(iERD)
9 | ESD Test Voltage the stamp passable to each terminal.
(TN % 7B SRR

Condition: Machine model(MIL test method)
RSt~y rE7 0 M1 LK)

Stamp passable voltage(GRE#=E/T): 300V
Discharge Capacitor (%% &): 200pF
Discharge Resister(fxE&EH#1): 00

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.

HE1EELRWI &,

2 REBRE, WIREIRIC 4 BRI AGE L2, BT S,
3 ARERNTEY 2 —LHETT,
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10.Appearance Standards (S 8 1)

10.1.Viewing distance and angle ({RiZEEHE &

AR

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,

B 7l OFREE 35cm =t Scm T HRIZ

P T a BT 2 5 TR LTI AL 457 DN &5,

FOBRAEZITO,

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

B Zone

A Zone

X

C Zone

|
|
T
| X:Maximum Seal Li
L (S EREER)

A Zone: Active display area
(AY—>: Fv M)

ne

B Zone: Out of active display area ~ Maximum seal line

BY =V XPbAY—UF
C Zone: Rest parts

T ORI

(C Y —r X L9 oMl otEER)

A Zone + B Zone = Validity viewing area

(AY —>+B Y — o =HE3H

By HiDH)
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10.3.Standards (F8#&)

No. Parameter(F2 H) Criteria(CH] & 2= )
1 Black and (1) Round Shape (kD & D)
White Spots, Zone(fElE) Acceptable Number(FF 7 {E%%)
Foreign Substances Dimension(X & X) (mm) A B C
(FBaA - Z) D<01 Disregard (&) Disregard
01 <D<03 2 (HER)
D>0.3 0
D=(Long+Short)/2  “FHERZRD=(EREE+EE)/2
*Each dot must keep the size over 1/2.
Ry MI1RUEDY A ZA%kOT &,
(2) Line Shape (fkd H d)
Zone(fEIK) Acceptable Number(FF 7 {E%%)

X (mm) Y (mm) A B C
<0.1 <0.04 Disregard (&) Disregard
<20 <0.04 2 (AR
>2.0 - 0

X:Llength (k&) Y :Width (&)
2 Air Bubbles
(between glass Zone( 1K) Acceptable Number(FFZ1E %)
& polarizer), Dimension(X & &) (mm A B C
Stroke marks D<0.15 Disregard (&) *1
(R - FTR) 0.15<D <0.30 3
0.3<D 0
D=(Long+Short)/2  “FHERZRD=(EREE+EE)/2
*1: No progresive. No float at the edge.
3 Polarizer Scratches
(Ret %) Zone(fEIK) Acceptable Number(FF 7 {E%%)

X(mm) Y(mm) A B C
<0.1 <0.04 Disregard (&) Disregard
<20 <0.04 2 (AR
>2.0 - 0

4 Polarizer Not to be conspicuous defects.
Limit sample shall be determined by the arising demand.
5 Polarizer Dirts If the stains are removed easily from LCDP surface, the module is

(RYERIGH)

defective. (I EBND L OIFRLET D, )
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No. Parameter(F2 H) Criteria(CH] & 2= )
6 Glass Scratches Not to be conspicuous defects.
(T F A% X) Limit sample shall be determined by the arising demand.
7 Distance between D <0.2:20mm or more
Different Foreign 0.2 <D : 40mm or more
Substance Defects
8 (a) Bright Dot
(b) Dark Dot Zone(FEH) Acceptable Number(GFZ& {E4%)
Dimension(X & X) (mm) A B C
Bright Dot 3 Disregard
Dark Dot 2 (fEAR)
TOTAL 4
*Green bright dots : 2 dots or less
9 TWO Adjacent Dot
Zone(fH15%) Acceptable Number(FF 7 {E%%)
Dimension(X & X) (mm) A B C
Bright Dot 3 PAIRS Disregard
Dark Dot 2 PAIRS (=)
10 Three or More
Adjacent Dot NOT ALLOWED
11 Defect Distance Bright Dot : 5mm min
Dark Dot : 5mm min
12 Line Defect NOT ALLOWED
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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
BI/GIR/IB|G|R|B G|R B GIR BG/R|B G|R
Defective Dot
. —~
B/|G/R|B R B/ G|R B G R RIB G|R
DAdjacent Dots N N
BI/GIR/IB|G|R|B G|R B GIR B/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(F2 H) Criteria(CH] & 2= )

13

Chipped Glass (1) Electrode Pad Areas and Terminal Areas

W

NG when chipping is produced on witing or terminal.

z

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

Y : depth direction to ridge line.
W : The length of FPC contact part.

(2) Other than electrode pad areas and corner areas
X Y V4
<5.0 <0.5 <1/2t

Y

Yy

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

and progressiveness.
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No.

Parameter(F2 H) Criteria(CH] & 2= )

(3) Corner Areas
1. Electrode Pad Areas

NG when chipping is produced on witing or terminal.

other

X Y V4
<2xt <L Disregard

*Penetration Crack Number: 1

When there are 2 points.

Z<1/2

Not covered on the marks or symbols.

2. Other than electrode pad Areas
X<158&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.
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No.

Parameter(F2 H) Criteria(CH] & 2= )

14

Leak of terminal /A/y

s

aw<1/3&Y<09
Y :Length of pattern lack
a :Width of the pattern lack

w Width of terminal
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11.Code System of Production Lot (& &EQo v FHEE)

The production lot of module is specified as follows.
TV a—ORET Y FESIE RO L DICKET D,

1 e s o

LFactory Control Number( L35 #H% =)(0~99)
Date of the week(LIEHE H) (A~G)
Factory Number (77 T3 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.
ZOFEY 22— )LOBRIERIT RO L HICERTT D,

355149AQ

13.Applying Precautions GERA EDFE)

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

AAMEFICE T D58, IR ESTER UAORBENREAE L., W ik
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.
A2 IE L ZTHEHTES 212, ROFEHIZZEE T S,

1) Liquid crystal display devices
1. The liquid crystal display panel used in the liquid crystal display module is
made of plate 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.
D) HERTHFFICTHONT
O BRFREY 2= /WIEH LT LREFRRETFIE, V7 A THELRTHETOTH
WHEBET R A 5 2 IR0 T R a0,
FINNFAE LG EIE, BRTTALHRD WNTIT 0 ZEE TS0,
@ WESEFRFEFOREAEY T Th 2FARIE, MEPVHETTE TV DA, B

C- TRV ESIZ LU TR EN,

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) WRBREY 2 — VO D FNIZ DOV T (FFERR)
O AME, BRRMISITNTT—AEZ L TCFEWY, $, EEBET - OBR g v 700
s DL, #EMEvy b (FG3—) Z2EEDLET,
\ii%¥ﬁﬂmm%ﬁﬁf\*ﬁ#%%%ﬁéhkm%®ﬁﬁ%£%bbi?o
B /

HEANPBEELFEFTOT, WRETHOEHET ANV A TP D EHB L TEFIL,

3) When the LCD module must be stored for long periods of time:
1.Protect the modules from high temperature and humidity.
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

O &R, EROLITTHRE LRNTTFIU,

@ EF B, HOWVITEIENEZEL LRV E ST LTS,

@ AMBPORERIDBIMD LN E ST L TTREN,

4) Use the module with a power supply that is equipped with an overcurrent protector
circuit,since the module is not provided with this protective feature.
4) BT TE Y 2 —/VIZiE, BERRERESA > TEY FHADT, T —0OHGITHA.
M EE AR O BIRE AT S0,

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,
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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 CFL:
1.High voltage of 1000V or greater is applied to the CFL cable connector area.
Care should be taken not to touch connection areas to avoid burns.
2.Protect CFL cables from rubbing against the unit and thus causing the wire jacket to
become worn.
3.The use of CFLs for extended periods of time at low temperatures will significantly
shorten their service life.
7) CF LT 2> T
@ CFLZ—7A0axy ZEIZiE, 1000V L EOEEESAAIN S TOET,
FHEIZEMT 2 L KEORRERD EFTOT, BMOFLNICTHEETIN,
@ CFLZ—70Wn, ERICEMUBENERLR2VIDICIERE TS,
@ CF LiZ, KR CHEGEH L725E, HiROFEMIIT L TELLELSRY T,

8) 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.
8) & v F /AN AT HHAEIZ DOWNT
O BREZZLZWVTTEN, Zy UV TREZEOTLZEBHY 7,
© LICHEEMEZEPRWVTT S,

9) 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.
9) COG, TAB, COF&fHTHHMEIZONT
O ICFyTEANEDEERHL TV, BAATRENME 2o TOES, BHlWICER
LT, [ CFy 7TEmIIBWANIBPIMbLRWE S +H3EEL TR,
@ I CTFy7EENPLZDEERHE L TNDA, EXHMEEN L LTI CF v VEmEIZESH
BN FEAET D 9 R FIEMEITRET TTF a0,
Flo, BT L DWEMEL L L, BRAVFHEZERT D720, NS LR nEERE L L
TFEW,

10)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.
10) 7u%, b—hi—/, TABARHEHATHHEZONT

O EEMERE DR, 227 T a VST T TN,
@ WritROTTREMEDS & 2 %, EHRYT Y fiT 0, 5loR O FOBNNEZMARNTFS W,
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11)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.

1) Ty 2= N7 vy a b MEZIEET LG, 7y va b MEOMEICLD,
b E Y = — VEEEEE (LCD /3% L & TCP & — k¥ —/L FPC %, PCB & TCP/
t— k3= FPC %, TCP/ t— k3 —/v  FPC % DA DO#fehh) (JE %
FAZT Wit b 0 £7 0T, FEANZHoA0HEEZ L TR,

12)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.

12) MRS ASFAORIEET 7 VARERET %6, 727 VAVOMEIZL D, Rtk b%4E
T O OFETT 7 VNVRICEE R Ty 7)) BEETLIWREER® D £3 DT,
FRNC o el 2 98k LT T &SV,
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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.

1. MABRIATON BN (O - B2 ETe) BT O RERIZ2E X LTUL, £0E
TEAVERA,

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

2. I oo Z LI LD BAETAREGICDEFLTUL, FOBELEAVERA,

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.

R EREI T L, HirS e, SERENPHNSNTRET O ARAERIZ ST F
LT, ZDEEZAVERA,

w

N

. When the product is in CFL models, CFL service life and brightness will vary
According to the performance of the inverter used, leaks, etc. We cannot accept
responsibility for product performance, reliability, or defect, which may arise.
4. CFLAEMEMATIHMEIZBNT, CFLOEFEMHEE T, BHTLHA o —F—DMERE
V=27 5T LEY, "R TOMRE, BHEEATCAERICSEELTL. TOEME
EAVERA,

[$,]

. 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.
5 BRHAE LA LZZ LICXVERT D LETAEOEMBEIZOWTIE, SRS OME
REBICEBEE DS L OUSMIOE E LT, TOELEZAVERA,

6. 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.
WA ERT S LR SRRSO BERIEHRIC o & £ UL, BRER LY 24,
AU <UFBRA A, ITBHRIE M 1 FEOEE LB WHIIRE S THE £7,

o
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