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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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