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1. Basic Specifications
1.1 Display Specifications

1>LCD Display Mode |Mono-TFT , Normal Black VA
2>Viewing Angle Wide View

3>Driving Method TFT Active Matrix
4>Interface 8080/6800/4L/3L Interface
5>Backlight: 8 Pcs White LED (Parallel)
|6>Contro||erlDriver TBD/ST7511

1.2Mechanical Specifications
1>Outline Dimension  [58.56(L)x79.94 (W)x1.6(H)mm(Detailed Information refer to LCM Drawing)

2>Active Area 53.28(L)x71.04(W)
3>Pixel Pitch 0.222(L)x0.222(W)

2. Absolute Maximum Ratings

|Items Symbol Condition Unit
II/O Power Supply Voltage VDDI -0.3~6.0 \Y
Analog Power Supply Voltage VDDA -0.3~6.5 Y
Analog Power Supply Voltage VDDP -0.3~6.0 Vv

AVDD, GVDD 7.0 V
|LCD Power Supply Voltage AVCL, GVCL, VCOM -7.0 Y

VGH - VGL 25 \Y
IMPU Interface Input Voltage VIN -0.3 ~VDDI +0.3 Vv
Operating Temperature TOP -30~+85 °C
Storage Temperature Tst -40~+90 °C
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3. Electrical Characteristics

3.1 DC Characteristics

Rating
Items Symbol Unit Condition Applicable pin
MIN. | TYP. | MAX.

Operating Voltage VDDI 2.7 - 5.5 Vv External Supply VDDI
Operating Voltage VDDA 2.7 - 5.5 \% External Supply VDDA
Operating Voltage VDDP 2.7 - 5.5 Vv External Supply VDDP
Operating Voltage VCCO - 1.8 - V [ Built-in Power Supply VCCO
Operating Voltage AVDDO 6.1 - 9 V | Built-in Power Supply AVDDO
Operating Voltage AVCLO -9 - -6.1 V | Built-in Power Supply AVCLO
Operating Voltage GvDD 3.1 - 6.2 V [ Built-in Power Supply GVDD
Operating Voltage GVCL -6.2 - -3.1 V | Built-in Power Supply GVCL
Operating Voltage VGH 8.0 - 19.0 V | Built-in Power Supply VGH
Operating Voltage VGL -15.0 - -5.0 V | Built-in Power Supply VGL
Operating Voltage VCOM -2.0 - -0.425 V | Built-in Power Supply VCOM
Input High -Level Voltage VIH 0.8vDDI - VDDI V MPU Interface
Input High -Level Voltage VIL VSS - 0.2vDDI| V MPU Interface
Output High -Level Voltage VOH | 0.8vDDI - VDDI V | VDDI=2.7V,IOL=1mA DI[7:0]
Output Low -Level Voltage VOL VSS - 10.2vDDIl| V |VDDI=2.7V,IOL=1mA DI[7:0]
Input Leakage Current ILI -1.0 - 1.0 MA | VIN=VDDI or DGND | MPU Interface
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3.2 LED Backlight Circuit
Items Symbol | MIN. TYP. MAX. Unit Condition
Average Brightness 2
v TBD - IF=15mA*
(without LCD) 3000 cd/m 5mA*8
Operating Temperature Top -30 - 80 -
Storage Temperature Tst -40 - 80 C -
Solder Temp. For 3 ) i ] 260 . i
Seconds
Ta=25C
P i Whit - - A
ower consumption ite 60 m BLV =6.1V
URL:www.hotlcd.com
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3.3 AC Characteristics
3.3.1 System Bus Timing for 8080 Series MPU

A‘ a : 4 tA wa t.d HE t :

Toss ™ L
D[7:0]
(Write)
tDHE
D[7:0]) feacs
(Read)

AGND=PGND=DGND=0V,VDDA=VDDP=VDDI=3.0~5.0V,Ta=25° C

Item Signal Symbol Condition Min Max Unit

Address setup time tAWS8 10 -

AO
Address hold time TAH8 0 -
System cycle time TCYCS8 1100 -
WR L pulse width(WRITE) /WR TCCLW 500 -
WR H pulse width(WRITE) TCCHW 500 -
RD L pulse width(READ) TCCLR 950 -

/RD
RD H pulse width(READ) TCCHR 500 - ns
CSB setup time TCSS8 100 -

CSB
CSB hold time TCSHS8 100 -
WRITE Data setup time TDS8 200 -
WRITE Data hold time TDH8 50 -

D[7:0]
READ access time TACCS8 CL=100pF - 950
READ Output disable time TOHS8 CL=100pF 5 200

Note:

1.  The input signal rise time and fall time (tr, tf) is specified at 15 ns or less. When the system cycle time is extremely
fast, (tr + tff) < (tCYC8 - tCCLW - tCCHW) for (tfr + ff) < (tCYC8 - tCCLR - tCCHR) are specified.

2. Alltiming is specified using 20% and 80% of VDDI as the reference.

3.  tCCLW and tCCLR are specified as the overlap between CSB being “L” and /WR and /RD being atthe “L”
level.CSB and /WR (or /RD) cannot act at the same time and CSB should be 100ns widther than /WR (or /RD).
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3.3.2 System Bus Timing for 6800 Series MPU

AD
I S I
csB toeo N ay

t o, e—t
D[7:0] % PSR _,F<
(Write)
L
D[7:0] i
(Read)

AGND=PGND=DGND=0V,VDDA=VDDP=VDDI=3.0~5.0V,Ta=25° C

Item Signal Symbol Condition Min Max Unit
Address setup time TAHG6 10 -
AO

Address hold time TAHG6 0 -
System cycle time TCYC6 1100 -
Enable L pulse width(WRITE) TEWLW 500 -
Enable H pulse width(WRITE) E TEWHW 500 -
Enable L pulse width(READ) TEWLR 500 -
Enable H pulse width(READ) TEWHR 500 - ns
CSB setup time TCSS6 100 -

CSB
CSB hold time TCSH6 130 -
WRITE Data setup time TDS6 200 -
WRITE Data hold time TDH6 250 -

D[7:0]
Read data access time TACC6 CL=100pF - 950
Read data Output disable time TOHG6 CL=100pF 5 200

Note:
1. The input signal rise time and fall time (tr,if) is specifiedat15nsorless. When the system cycle time is extremely
Fast,(tr+tf)<<(tCYC8 - tCCLW - tCCHW)for (tr+tf)<<(tCYC8 - tCCLR - tCCHR) are specified.
2. All timing is specifiedusing20%and80% of VDDI as the reference.
3. tCCLWandtCCLRarespecifiedastheoverlapbetweenCSBbeing “L” and/WR and/RD being at the “L” level.
CSB and/WR(or/RD) cannot act at the same time and CSB should be 100ns widther than/WR(or/RD).
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3.3.3 System Bus Timing for 4-Line Series Interface

CSB Mﬁtws_’ "_tss.w‘:l/i
f /
Pt i
tsas— M Mtsan
A0
< tseve
et |y —> m Y/
T e e
tr - i
2 5S8R
Ly ps—P [ L5p,-»

;o
SDA i 1 o
\ First bit / f’,j’, Last bit

AGND=PGND=DGND=0V,VDDA=VDDP=VDDI=3.0~5.0V,Ta=25° C

Item Signal Symbol Condition Min Max Unit
Serial clock period tSCYC 300 -
SCL “H” pulse width SCL tSHW 150 -
SCL “L” pulse width tSLW 150 -
Address setup time tSAS 150 -
)Address hold time o tSAH 150 -
Data setup time A tSDS 120 - e
Data hold time tSDH 120 -
CSB -SCL time tCSS 150 -
CSB-SCL time CsB tCSH 150 -
COB”H” Pulse width tCSwW 30 -

Note:
1. The input signal rise and fall time (tr,tf)arespecifiedat15nsorless.
2. All timing is specifiedusing20%and80% of VDDI as the standard.
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3.3.4 System Bus Timing for 3-Line Series Interface

CSB losw toss— €—tosy
/[
7/
< tsoro—
{_tSL'H"_.' m
sCL /
tf -3 = tr
—t5p 5P [ tspy> /7

7/
SDA >( First bit )< , >< Last bit ><

bt
AGND=PGND=DGND=0V,VDDA=VDDP=VYDDI=3.0~5.0V,Ta=25° C
Item Signal Symbol Condition Min Max | Unit
Serial clock period tSCYC 300 -
SCL “H” pulse width SCL tSHW 150 -
SCL “L” pulse width tSLW 150 -
Data setup time tSDS 120 -
SDA ns
Data hold time tSDH 120 -
CSB -SCL time tCSS 150 -
CSB-SCL time CSB tCSH 150 -
COB”"H” Pulse width tCSW 30 -

Note:
1. The input signal rise and fall time (tr,tf)arespecifiedat15nsorless.
2. All timing is specifiedusing20%and80% of VDDI as the standard.
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3.4 Rest Timing

le—— e ——»

Reset is accepted

le—— 7 ——»

Note:
1. For PROM related operation, it takes 50ms at least for PROM Registers to load PROM contents.
Do NOT use any PROM related command during this period
2. When the system issues a RSTB LOW pulse ,the reset procedure of IC will start if the LOW pulse is longer than
tRW specifide above .if the LOW pulse is less than TRJ specifide above, the rest procedure of IC will not start.
If the LOW pulse is longer than TRJ and less than TRW,the reset procedure of IC not guaranteed.

URL:www.hotlcd.com

I EFE) EXCELLENT QUALITY BASED ON PROFESSION Page 10 of 38



HTT035A01

HRTE

2T,

L1
5%

AT FMaEsE
UTLL.U 1

HOT DISPLRY /422 AEE Vi

4. Structure Block

N A | B C i /
(@]
A mew.wummm o —=—1.60MAX
2.64 ) . ™~ \'ljmnmo :
No| Pin Nome
| 1 VDDIL
A 2 | _GND J
& 3 | PXeSET A
4 1F0
8 IF1
[ VDDL
7 GND
8 RSTB
9 CSB
10 A0
1 RWR
L <t 12| ERD L
(@] 13[ 10
240x320 Pixels -
3.5 Mono TFT ™~ 7.
o))
< I~
<T
B B
(@]
b
(@)
Q
i 0 b Ale— k1
0.60 , o = - o
.W OO AL |I_ A2 il K2
—~ ¥ O N
C 2.00 S5 S -
7 ) . Bocklight Circuit
mT@L 0 co Scale=free
M)
\ l stiffener 1~ Conductaor
\\
— / 16.53 - —
,, - 0.30
a=—W=0.28 ¥ ™
N /] ey s o
0.50-<P0.5%49=24.50 SCALE 2:1 = HOT DISPLAY
T e = =8
) - Ell Dwg Title . )
Dl 00 Diploy Type  [MONO-TFT, GVEA Tronsmzsve pasizive 0.222 HTTOSoA0 ‘ D
*¥2, Viewing Diretion WIDE VIEW *6, Storage Temp | -30°C~80°C meﬁwm@m%w;m Vg N o A/0
scale '
¥3. LCD Driver Mode  |8BIT *7. Driver 1C ST751 Sl il e T ams "
¥4, Operoating Voltoge |33V *¥8. Bocklight T T \i(uo@ =
%S, Operating Tenp -P0°C~70°C %9, ROHS LIWET 2013-08-19
/ A 7 B C D N

URL:www.hotlcd.com

Page 11 of 38

N

I EFE) EXCELLENT QUALITY BASED ON PROFESSION



| 9
ToERE
ULy

HOT DISPLRY 4 /5 p2 L1l 1 b R e 7y 3

HTT035A01

4.1 Terminal Function

Zm Pin Name| Typ Function
0.
1 VDDI O |Power Supply (3.3V)
2 GND O |Ground
Select pin of AVDD pump multiplier
3 |PX2SET| | PX2SET AVDD pump multiplier Desctiption
H X2 VDDA=5.0V
L X3 VDDA=3.3V
IF1 selects the interface mode (Serial or Parallel), and IFO selects the
microprocessor type in
4 IFO parallel interface mode (8080-series or 6800-series).
IF1 IFO Selected Interface
I L L 8-bit 8080 parallel interface
L H 8-bit 6800 parallel interface
o IF1 H L B-line serial interface
H H 4-line serial interface
6 VDDI Power supply for IO system.
7 GND VEE
Reset input pin.Active when it is low.This pin is Effective when RSTEN pin is
8 | rRsTB | 1 [High.
Initialization is executed when this pin is set to Low.SWRESET command must
be required after initialization.
Chip select input pin.
9 CSB | |Interface access is enabled when CSB is “H”in Parallel ,SPI interface.
When CSB is non-active(CSB="H"),D[7:0] pins are high impedance.
Data /Command identification pin.
IAO= Hi: Display data or parameter
10 A0 | |A0=Low: Command
When using 3-line serial interface:
AO=Hi
Read /Write execution control pin.When IF1is 0
IFO MPU Type RWR Description
6800 Read/ﬂV\frite control input pin.
1 RWR | 1 series R/W  R/W="H": read.
R/W="L": write.
8080 Write enable input pin. .
0 _ /WR  Signals on D[7:0] will be
series .
latched at the rising

URL:www.hotlcd.com
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Edge of/ WR signal.

RWR is not used in serial interface and should fix to IF1 by VDDI.
Read/ Write execution control pin.When IF1 is 0

IFO MPU Type |RWR Description
Read/Write control input pin.
6800 R/W="H*: When E is “H”,D[7:0] are in output
12 | ERD | | 1 serios | C [mode.
R/W="L":Signals on D[7:0] are
latched at the falling edge of E signal.
8080 Read enable input pin.
0 series /RD When/ RD is “L”, D[7:0] are in Output mode

ERD is not used in serial interface and should fix to“R3=0Q"by VDDI.

When using 8-bit parallel interface:(6800 or 8080 mode)8-bit bi-directional data
bus.Connect to the data bus of 8-bit microprocessor.

When chip select pins are not active(CSB="H"),D[7:0] pins are high impedance.
13~ When using serial interface: 3-line or 4-line

20 | PO~D7 | VO D7: Serial input clock(SCL).

DO: Serial data (SDA).

D[6:1]: fix to“H’by VDDI.

When chip select pin (CSB) is not active,D[7:0] are high impedance

21 VCCI | Digital reference power voltage input
22 VDDI Power supply for IO system.
23 GND VEE
24 C11N
25 c11P Flying Capacitor for generating AVDD Output

I/0 |Connecting pins on the positive side. If 1st booster is not used, please open
26 C12N

them.

28 C12P

29 | AvDDO O |Power pin for analog circuits. Connect to a capacitor for stabilization
30 AVDD Power pin for analog circuits. Connect to a capacitor for stabilization
31 GND O |VEE

©

32 C21N
33 Cc21P Flying Capacitor for generating AVCL Output
I/O |Connecting pins on the positive side. If 2nd booster is not used, please open
34 C22P
them.
35 C22P

36 | AVCLO O |Power supply pin for generating GVCL. Connect to a capacitor for stabilization.

37 AVCL O |Power supply pin for generating GVCL. Connect to a capacitor for stabilization.

URL:www.hotlcd.com
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38 GND VEE
39 VGL O |Power supply pin for gate driver . Connect to a capacitor for stabilization
40 C33N
41 C33P
42 C32N e Flying Capacitor for generating VGL Output
43 C32P Connecting pins on the negative side.
44 C31N
45 C31P
46 VGH O |Power supply pin for gate driver . Connect to a capacitor for stabilization.
47 C41N
48 ca1p I/0 [Flying Capacitor for generating VGH Output
49 VCOM O [Power supply for the TFT-LCD common electrode.
50 GND O |VEE

4.2 Interface selection

IFO IF1 Selected Interface
L L 8-bit 8080 parallel interface

H L 8-bit 6800 parallel interface

L H 3-line serial interface

H H 4-line serial interface

4.3 Voltage selection

PX2SET AVDD.plfmp Description
multiplier
H X2 VDDA=5.0V
L X3 VDDA=3.3V

URL:www.hotlcd.com
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4.4. Interface specifications

= ‘ = o =
BT AT
Y]
=]
= E
= =
ol ™1 = fad [ = |Cn| o |l oo o | 22 P2 R3| 23] | A SR L SE| Bl eS| R R B ) A R B B S S s | S| = | S| 2 Zo|ds[=

= < <|zl<|=l=lele) == = e =l = P =

= = S| =S| = EIElE1=l= ) S=EISZ2

= = ESEEEEEEE £3 F|=|=|=
=

100A
9d
]
[

AT

peg el 100

gy 1

04 Td
13

14
3zl
il

3
1330]

165681%

B
A

unsiay
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5. Display Data RAM (DDRAM)
5.1 4bpp DDRAM Map

D[0:3] D[o:é];} ;

D[4:7] _D[4:7]“‘

D[0:3] | DI0:3]

| D[4:?]“:' D[4:7]

Source
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4bpp mode 4bpp mode
Gate (>160 lines) (<=160 lines) 2bpp mode 1bpp mode
Page Frame Page Frame Page Frame Page Frame
address | address | address | address | address | address | address |address
GO
0 0
G1
0
G2
1 1
G3
0
G4
2 0 2 01 0N 0/1/2/3
G5
1
G6
3 3
G7
G8
4 4 2 1
G9
G230
155 155 77 38
G231
G232
156 156
G233
78
G234
157 0 157 0/1 0/1 0/1/2/3
G235
39
G236
158 158
G237
79
G238
159 159
G239
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6. Commands Descriptions

6.1 Software Reset

AEH Software Reset
Ins/Pat A1 ERD | RER | D7 D6 D5 D4 D3 D2 D1 DO HEX
SWRESET 0 1 1 1 0 1 0 1 1 1 0 AE
1st parameter 1 1 1 1 0 1 0 0 1 0 1 A5

Description

. This command make a reset as same ad hardware .
. It is required Hardware reset at power-on reset
It is always required to input this command after hardware reset

6.2 Power Control

61H Power Control
Ins/Pat A1 | ERD | RER D7 D6 D5 D4 D3 D2 D1 DO HEX
PWRCTL 0 1 1 0 1 1 0 0 0 0 0 61
1st parameter 1 1 |BST3SRBST3SR| 0 0 FOF40 | FOF30 | FOF20 |FOF10| 40
1 0 N N N N
2nd parameter 1 1 1 |FOFNO|FOFNO |FOFNO |FOFNO 0 SAMPS |SAMPS |SAMPS| 04
3 2 1 0 et2 et1 et0
3rd parameter 1 1 0 0 0 1 0 0 0 1 0 02
4th parameter 1 1 1 1 0 0 0 0 1 0 1 A5

Description

. Booster circuit control, source amp setting and booster clock frequency settings.
. This command must be input before SLPOUT command.
. BST3SR[1:0]: Step-up rate of the 3" booster setting

00,011
102"
173"

. BSTAON~BST10N:4th~1st booster On/OFF setting

0:Booster off
1:Booster on

. FOFNOo[3:0]: Force off frame, set waiting time by number of frames from sleep out to display on.
. SAMPSst[2:0]: Source amplifier setting

URL:www.hotlcd.com
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6.3 Electronic Volumn Set 1
62H Electronic Volumn Set 1
Ins/Pat A1 | ERD | RER D7 D6 D5 D4 D3 D2 D1 D0 |HEX
EVSWT1 0 1 ) 0 1 1 0 0 0 1 0 62
1st parameter | 1 1 1 0 VCOM®6|VCOMS [VCOM4 [VCOM3 |[VCOM2 |VCOM1|VCOMO| OA
VGHRE |VGHRE |VGHRE |VGHRE | VGHRE | VGHRE
2nd parameter | 1 1 1 0 0 06
G5 G4 G3 G2 G1 GO
VGHRE |VGHRE |VGHRE |VGHRE [VGHRE
3rd parameter | 1 1 1 0 0 1 OF
G4 G3 G2 G1 GO
4th parameter | 1 1 1 1 0 0 0 0 1 0 1 A5
Description . Set each output voltages of built in voltage regulators

. VGL and VGH are determined by VGHREG and VGLREG . (refer to 6.5)

VCOMI[6:0] | VCOM(V) VGHREG[5:0] | VGHREG(V)
00h -0.3000 00h 0
01h -0.3125 01h 1.5
02h -0.3250 02h 1.6
03h -0.3375 03h 1.7
3Dh -1.6025 2Eh 6.0
3Eh -1.0750 2Fh 6.1
3Fh -1.0875 30h 6.2

31h 6.2
7Dh -1.8625
7Eh -1.8750 3Eh 6.2
7Fh -1.8875 3Fh 6.2

VGHREG[4:0] | VGHREG(V)
00h 24
01h 25
02h 26
03h 2.7
1Dh 53
1Eh 54
1Fh 5.5
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6.4 Display Set 2
33H Display Set 2

Ins/Pat A1 | ERD | RER D7 D6 D5 D4 D3 D2 D1 DO HEX

DISAR 0 1 1 0 0 1 1 0 0 1 1 33
1st parameter 1 1 1 SONT7 | SOnT6 | SONnT5 | SONnT4 | SOnT3 | SOnT2 | SOnT1 | SOnTO | OA
2nd parameter 1 1 1 SOffT7 | SOffT6 | SOffT5 | SOffT4 | SOffT3 | SOffT2 | SOffT1 | SOffTO | 28
3rd parameter 1 1 1 GONT7 | GONT6 | GONnT5 | GONT4 | GONnT3 | GONT2 | GONnT1 | GOnTO| 0C
4th parameter 1 1 1 GOffT7 | GOffT6 | GOffT5 | GOffT4 | GOffT3 | GOffT2 | GOffT1 | GOffTO | 26
Description . Set source and gate ON/OFF timing

. SONT: Set source on timing by “number of clock from start-1”
. SOffT: Set source off timing by “number of clock from start-1”
. SONT: Set source on timing by “number of clock from start-1”

. SOffT: Set source off timing by “number of clock from start-1”

6.5 Electronic Volumn Set 2

63H Electronic Volumn Set 1
Ins/Pat A1 | ERD | RER D7 D6 D5 D4 D3 D2 D1 DO HEX
EVSET2 0 1 1 0 1 1 0 0 0 1 0 63
1st parameter 1 1 1 0 0 0 GVvDD4 |GVDD3|GVDD2|GVvDD1|GVvDDO0O| OF
2nd parameter | 1 1 1 0 0 0 GVCL4 | GVCL3 | GVCL2 | GVCL1 |GVCLO | OF
3rd parameter 1 1 T 1 0 1 A5
4th parameter 1 1 1 1 0 1 0 0 1 0 1 A5
Description . Set each output voltages of built in voltage regulators
VCOM[6:0] | VCOM(V) VGHREG[5:0] | VGHREG(V)
00h -0.3000 00h 0
01h -0.3125 01h 1.5
02h -0.3250 02h 1.6
03h -0.3375 03h 1.7
3Dh -1.6025 2Eh 6.0
3Eh -1.0750 2Fh 6.1
3Fh -1.0875 30h 6.2
31h 6.2
7Dh -1.8625
7Eh -1.8750 3Eh 6.2
7Fh -1.8875 3Fh 6.2
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6.6 Memory Address Control
24H Memory Address Control
Ins/Pat A1 | ERD | RER | D7 D6 D5 D4 D3 D2 D1 D0 | HEX

MADCTL 0 1 1 0 0 1 0 0 1 0 0 24
1st parameter 1 1 ) 0 0 0 0 0 MV MY MX 00
2nd parameter 1 1 T 1 0 1 0 0 1 0 1 A5
3rd parameter 1 1 1 1 0 1 0 0 1 0 1 A5
4th parameter 1 1 1 1 0 1 0 0 1 0 1 A5
Description = Set about display data TAM.

= To access display RAM, it is required 1ms or more wait after input this command.

MV: Select address incremental direction.(refer to 6.)
0: Incremental column addr .
1:Incremental page addr.

= MY: Display data RAM page address (refer to 6.)

0: Normal
1: Reverse
= MX: Display data RAM column address (refer to 6.).

0: Normal
1: Reverse
6.7 BPP Select
22H BPP Selection
Ins/Pat A1 | ERD | RER D7 D6 D5 D4 D3 D2 D1 D0 |HEX
BPPSEL 0 1 1 0 0 1 0 0 0 1 0 22
1st parameter 1 1 1 0 0 0 0 0 0 Bppsel1|Bppsel0| 02
2nd parameter 1 1 1 1 0 1 0 0 1 0 1 A5
3rd parameter 1 1 % 1 0 1 0 0 1 0 1 A5
4th parameter 1 1 1 1 0 1 0 0 1 0 1 A5

Set data format (bit per pixel)
It is enabled next frame after receiving the command.
It is possible to change 4bpp / 2bpp / 1bpp.
It must be input during display off state, and display data must be written after changing
BppSel[1:0] : Set data format (bit per pixel)
00: 1bpp (2 gray scale)
01: 2bpp (4 gray scale)
10: 4bpp (16 gray scale)

Description
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6.8 Gamma Set 4bpp Positive 1
91H Gamma Set 4bpp Positive 1
Ins/Pat A1 | ERD | RER D7 D6 D5 D4 D3 D2 D1 D0 | HEX
GAMSET4P1 0 1 1 0 0 0 1 0 0 0 1 91
G4BPV0|G4BPV0|G4BPV0|G4BPV0|G4BPV0|G4BPV0O
1st parameter 1 1 i 0 0 00
5 4 3 2 1 0
G4BPV1|G4BPV1|/G4BPV1|G4BPV1|G4BPV1/G4BPV1
2nd parameter 1 1 1 0 0 04
5 4 3 2 1 0
G4BPV2|G4BPV2/G4BPV2|G4BPV2|G4BPV2(G4BPV2
3rd parameter 1 1 0 0 0 08
5 4 3 2 1 0
G4BPV3|G4BPV3|G4BPV3|G4BPV3|G4BPV3|G4BPV3
4th parameter 1 1 1 0 0 0C
5 4 3 2 1 0
Description = Set LCD gamma voltage setting of positive polarity in 4bpp mode.
= This command must be input before SLPOUT.
= G4BPVO0: VO voltage setting (positive polarity)
= G4BPV1: V1 voltage setting (positive polarity)
= G4BPV2: V2 voltage setting (positive polarity)
= G4BPV3: V3 voltage setting (positive polarity)

6.9 Gamma Set 4bpp Positive 2

92H Gamma Set 4bpp Positive 2
Ins/Pat A1 | ERD | RER D7 D6 D5 D4 D3 D2 D1 D0 | HEX
GAMSET4P2 0 1 1 1 0 0 1 0 0 1 0 92
G4BPV4|G4BPV4|G4BPV4|G4BPV4|G4BPV4/G4BPV4
1st parameter 1 1 0 0 0 10
5 4 3 2 1 0
G4BPV5|G4BPV5/G4BPV5/G4BPV5/G4BPV5/G4BPVS
2nd parameter 1 1 1 0 0 14
5 4 3 2 1 0
G4BPV6|G4BPV6|G4BPV6|G4BPV6|G4BPV6/G4BPV6
3rd parameter 1 1 1 0 0 18
5 4 3 2 1 0
G4BPV7|G4BPV7|G4BPV7|G4BPV7|G4BPV7/G4BPV7
4th parameter 1 1 1 0 0 1C
5 4 3 2 1 0
Description = Set LCD gamma voltage setting of positive polarity in 4bpp mode.
= This command must be input before SLPOUT.
= G4BPV4: V4 voltage setting (positive polarity)
= G4BPV5: V5 voltage setting (positive polarity)
= G4BPV6: V6 voltage setting (positive polarity)
= G4BPV7: V7 voltage setting (positive polarity)
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6.10 Gamma Set 4bpp Positive 3
93H Gamma Set 4bpp Positive 3
Ins/Pat A1 | ERD | RER D7 D6 D5 D4 D3 D2 D1 D0 | HEX
GAMSET4P3 0 1 1 1 0 0 1 0 0 1 1 93
G4BPV8|G4BPV8|G4BPV8|G4BPV8|G4BPV8|G4BPVS
1st parameter 1 1 1 0 0 23
5 4 3 2 1 0
G4BPV9|G4BPV9|G4BPV9|G4BPV9|G4BPV9/G4BPVI
2nd parameter 1 1 1 0 0 27
5 4 3 2 1 0
G4BPVAG4BPVAG4BPVAIG4BPVAIG4BPVAG4BPVA
3rd parameter 1 1 1 0 0 2B
5 4 3 2 1 0
G4BPV | G4BPV | G4BPV | G4BPV | G4BPV | G4BPV
4th parameter 1 1 T 0 0 2F
B5 B4 B3 B2 B1 BO
Description = Set LCD gamma voltage setting of positive polarity in 4bpp mode.
= This command must be input before SLPOUT.
= G4BPV8: V8 voltage setting (positive polarity)
= G4BPV9: V9 voltage setting (positive polarity)
= G4BPV10: V10 voltage setting (positive polarity)
= G4BPV11: V11 voltage setting (positive polarity)

6.11 Gamma Set 4bpp Positive 4

94H Gamma Set 4bpp Positive 4
Ins/Pat A1 | ERD | RER D7 D6 D5 D4 D3 D2 D1 D0 |HEX
GAMSET4P4 0 1 0 1 0 0 1 0 0 1 1 94
G4BPV | G4BPV | G4BPV | G4BPV | G4BPV | G4ABPV
1st parameter 1 1 1 0 0 33
C5 C4 C3 C2 C1 Co
G4BPV | G4BPV | G4BPV | G4BPV | G4BPV | G4BPV
2nd parameter 1 1 1 0 0 37
D5 D4 D3 D2 D1 DO
G4BPV | G4BPV | G4BPV | G4BPV | G4BPV | G4BPV
3rd parameter 1 1 1 0 0 3B
ES E4 E3 E2 E1 EO
G4BPVF|G4BPVF|G4BPVF|G4BPVFG4BPVFG4BPVF
4th parameter 1 1 1 0 0 3F
5 4 3 2 1 0
Description = Set LCD gamma voltage setting of positive polarity in 4bpp mode.

= This command must be input before SLPOUT.
G4BPV12: V12 voltage setting (positive polarity)

G4BPV13: V13voltage setting (positive polarity)

G4BPV14: V14voltage setting (positive polarity)

G4BPV15: V15 voltage setting (positive polarity)
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6.12 Sleep Out
12H Sleep Out
Ins/Pat A1 | ERD | RER | D7 D6 D5 D4 D3 D2 D1 DO HEX
SLPOUT 0 1 1 0 0 0 1 0 0 1 0 12
1st parameter 1 1 ) 1 0 1 0 0 1 0 A5
Description = This command make a reset as same as hardware reset.
= Itis required hardware reset at power-on.
= Itis always required to input this command after hardware reset.
Sleep In
13H Sleep Out
Ins/Pat A1 | ERD | RER | D7 D6 D5 D4 D3 D2 D1 DO HEX
SLPIN 0 1 0 0 0 1 0 0 1 1 13
1st parameter 1 1 1 0 0 0 1 0 1 A5
6.13 Display On
15H Display On
Ins/Pat A1 | ERD | RER | D7 D6 D5 D4 D3 D2 D1 DO HEX
DISON 0 1 0 0 0 1 0 1 0 1 15
1st parameter 1 1 1 0 1 0 0 1 0 1 A5

Description = Start to display.
= SLPOUT command must be input before this command.
= After SLPOUT command, DISON command is waited until “display possible state” and this
command is executed after wait time set by PWRCTL command.
Display Off
15H Display On
Ins/Pat A1 | ERD | RER | D7 D6 D5 D4 D3 D2 D1 DO HEX
DISOFF 0 1 0 0 0 1 0 1 0 1 14
1st parameter 1 1 1 0 0 0 1 0 1 A5
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6.14 Page Address Set
25H Page Address Set
Ins/Pat A1 | ERD | RER | D7 D6 D5 D4 D3 D2 D1 DO |HEX
PASET 0 1 1 0 0 1 0 0 1 0 1 25
1st parameter 1 1 1 PSA7 | PSA6 | PSA5 | PSA4 | PSA3 | PSA2 | PSA1 | PSAO | 00
2nd parameter 1 1 1 PEA7 | PEA6 | PEAS | PEA4 | PEA3 | PEA2 | PEA1 | PEAO | 9F
3rd parameter 1 1 1 0 0 0 0 0 0 FrmA1 | FrmAQO | 00
4th parameter 1 1 1 1 0 1 0 0 1 0 1 A5

Description = Set page start address and page end address of display data RAM.

= PSA: Set page START address

= PEA: Set page END address

= FrmA: Set frame address

= Frame address range set by PASET command is depend on setting of BPPSEL command
= PSA<PEA

6.15 Column Address Set

26H Column Address Set
Ins/Pat A1 | ERD | RER D7 D6 D5 D4 D3 D2 D1 D0 |HEX
CASET 0 1 1 0 0 1 0 0 1 1 0 26
1st parameter 1 1 1 0 0 0 0 0 0 CSA9 | CSA8 | 00
2nd parameter | 1 1 1 CSA7 | CSA6 | CSA5 | CSA4 | CSA3 | CSA2 | CSA1 | CSA0 | 00
3rd parameter 1 1 1 0 0 0 0 0 0 02
4th parameter 1 1 1 CEA7 | CEA6 | CEA5 | CEA4 | CEA3 | CEA2 | CEA1 | CEAO | 7F

Description = Set column start address and column end address of display data RAM.
CSA: Set column START address

= CEA: Set column END address

= CSA<CEA

6.16 Write RAM

2CH Write RAM
Ins/Pat A1 | ERD | RER | D7 D6 D5 D4 D3 D2 D1 DO HEX
WRRAM 0 1 0 0 0 1 0 0 1 0 0 2C
1st parameter 1 1 1 1 0 1 0 0 1 0 1 A5
\Write data 1 1 1 Data7 | Data6 | Data5 | Data4 | Data3 | Data2 | Data1 | Data0
Description = After this WRRAM command, data is input at display area which is set by CASET and PASET
command.
= RAM address is incremented automatically by WR signal.
= Column address, page address and frame address are set to start addresses by WRRAM
command input.
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6.17 Addressing
4bpp mode A1 | D7 D6 D5 D4 D3 D2 D1 DO HEX
DDRAM write 0 0 0 1 0 1 1 0 0 2C
command 1 1 0 0 0 0 1 0 1 00
1% write 1 | Pix13 | Pix12 | Pix11 | Pix10 | Pix03 | Pix02 | Pix01 | Pix00 XX
2" write 1 | Pix33 | Pix32 | Pix31 | Pix30 | Pix23 | Pix22 | Pix21 | Pix20 XX
2bpp mode A1 | D7 D6 D5 D4 D3 D2 D1 DO HEX
DDRAM write 0 0 0 1 0 1 0 0 2C
command 1 1 1 00
1% write 1 Pix00 XX
2" write 1 Pix40 XX
1bpp mode A1 D7 D6 D5 D4 D3 D2 D1 DO HEX
DDRAM write 0 0 0 1 0 1 0 0 2C
command 1 1 0 0 0 0 1 0 1 00
1% write 1 Pix7 Pix5 | Pix4 Pix1 Pix0 XX
2" write 1 PixF | PixE | PixD | PixC | PixB | PixA | Pix9 | Pix8 XX
 Pix0 Pix8
B el
. e
R
R
_Pix5 PixD
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7. Page Address Circuit and Column Address Circuit

Memory
access
Display data Image in the
| in the driver (DDRAM
direct! control host mage ( )
MV | MX | MY
Normal 0 0 0
== ——+[E
Y-Mirror 0 0 1
—— ————
Foen i Bl — — ==
HAY posifion 0,0} '—P -'I:_‘_— - - [ ] 4—' XY address (0,0}
..._L::‘:-}_
X-Mirror 0 1 0
X-Mirror
. 0 1 1
Y-Mirror
[y aage= 00|
HM positon 0.3 ‘TJ [
X-Yaddess (0.0 1 A
oy i /: :
1 0 0 (/! oy
Exchange TR v
AT
HW posigon {U.li.".\'—p ‘ E
XY 1\ | Lf
1o
Exchange 110 |1 | Ay
Y-Mirror ty 1\
- address {0.0) |—p‘g'| 11
|H.'|\'nosnon (00 '—Ir 1 B XY addmess 10,00
XY :\ [ oy
Exchange 1 1 0 : : :
X-Mirror ! ' I
E
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X-Y }‘ .
I |
Exch.ange ) 1 1 : : i
X-Mirror : : I
Y-Mirror I [Ele—{vauimn @0 ]
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8. Command Table
Add. Default
Instruction Al | ERD (RWR o7 D6 D5 D4 D3 D2 o Do Function
)| {hex)
0 1 1 0 i} 0 i} ] 0 i} 0 MNan-Cperati
NOP 00
1 1 t 1 i} 1 i} ] 1 i} 1 on
0 1 t 0 i} 0 1 ] 0 1 0
SLPOUT | 12 Sleep Cut
1 1 t 1 i} 1 i} ] 1 i} 1
1] 1 t 0 i} 0 1 ] 0 1 1
SLPIM 13 Skeep In
1 1 t 1 i} 1 i} ] 1 i} 1
1] 1 t 0 i} 0 1 ] 1 i} 0 ‘
DISOFF | 14 Display Off
1 1 t 1 i} 1 i} ] 1 i} 1
1] 1 t 0 i} 0 1 ] 1 i} 1
DISON 15 y On
1 1 t 1 i} 1 i} ] 1 i} ( 1
o | 1|1 o ] o 1 Di
DINVOUT | 14 teplay
1 1 1 1 0 1 0 Inwert Cut
o | 1|1 o o o 1 Di
DINVIN 18 toplay
1 1 t 1 0 1 0 Invert In
a | 1 1 o ] i 1 ]
BLOUT 1C Blirking Out
11|t 1 o 1 o 0
0 1 i 4] 0 4] 1 1 i}
BLIN 1D A Blinking In
1 1 t 1 i} 1 i} 0 1 0 1
0 1 t 4] [i] [i] i} 1
1 1 t i} 0 0 SFrmA1 SFmAD 0Q
Start Frame
STFRAME | 21 | 1 | 1 | t 1 0 1 o 0 1 o 1
Addrass
1 1 t ‘l.‘ i} 1 i} 0 1 0 1
1 1 T \ li] 1 li] 0 1 li] 1
t 0 0 1 0 0 0 1 li]
1 S‘p d o 0 0 0 0 | Bppsett | Bppsen | 02
BPPSEL t 1 0 1 0 0 1 0 1 BPP Sdlact
t 1 0 1 0 0 1 0 1
t 1 0 1 0 0 1 0 1
o | 1|1 0 0 1 0 0 1 0 0
11 |1 0 0 0 0 0 MY MY M 00  |Memory
MADCTL |24 | 1 | 1 | 1 1 0 1 0 0 1 0 1 Address
10 1|t 1 0 1 0 0 1 0 1 Cantral
11|t 1 0 1 0 0 1 0 1
ol 1|1 0 0 1 0 0 1 0 1
11|t PSAT PEAG PSAS PSAd PSA3 PEAZ PSA1 PSAD 00 o
age
PASET 25 1 | 1|1t PEAT PEAG PEAS PEAd PEA3 PEAZ PEA1 PEAD oF
Address Sat
1 1 ] o o ] o ] 4] Frmal FrmAD 0d
1 1 t 1 i} 1 i} ] 1 i} 1
CASET 26 0| 1|1t 0 0 1 0 0 1 1 0 Calumn
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1|1
1|1

[u] a 0 [u] 0 [u] CEAD CEAB 00 |Address Set

C3AT CSAG GC3AS C5A4 C3AZ C3AZ Caa1 C3A0 aa

1 1 [u] a 0 [u] 0 [u] CEAS CEAB i
1 1 CEAT CEAG CGEAS CEA4 CEAZ CEAZ CEA1 CEAD TF
0 1 [u] a 1 [u] 1 [u] 4] 1
1 1 i) Q 0 1] BFData3 | BFData2 | BFDatal | BFDatad aa
BLKFIL 28 | 1 1 1 0 1 0 0 1 0 1 Black Fill
1 1 1 Q 1 1] 0 1 0 1
1 1 1 a 1 [u] 0 1 4] 1
i) Q 1 1] 1 1] 1 1

S
-

BlinkCyeT | BlinkCyeh | BlinkCye5 | BinkCyed | BlinkCyed | BlinkCye2 | BinkCyel | BinkCyed | 1D

t
1
t
1
t
1
t
1
t
1
t
BLSET /1] 1|1 0 0 ] 0 BistF1 | BistFO | B2ndF1 | B2ndFO | 01  |Blinking Set
1 1 i 1 [i] 1 i} a 1 o i Y
1Tt 1 0 1 ] o 1 ] 1
o 1]t o 0 1 ] 1 1 o o
WRRANM | 2C | 1 1 1 1 0 1 ] 0 1 0 1 RAM
1 1 i DataT Dataf Data5 Diata
o 1|1 0 0 1 t
RORAM | 2D A ! ! Read RAM
1 1 1 X X X
1 1 1 Diata? Datad Diatas
0 1 1 0 0 1
11t o 0 0 01
DISAR 31| 1| 1| t | DisLin? | Disting | DisLing 3F |Display Area
11|t 0 h 0 0 1 0 02
101t 0 1 1 1 1 TF
o 1|1 0 0 1 1 0 0 1 0
10 1] 1 | Hek HCIkNog NoS | HCKNod | HCIkNo3 | HCKNoZ | HCINo1 | HCIkNgO | 32
DISSETT |32 | 1 | 1] 1 &1\ BPMoS | BPMoS | BPNod | BPNo3 | BPNo2 | BPNo1 | BPNoO | 02 |Display Set!
1| 1| 1 | neexy osco 0 0 FPNo11 | FPNo1D | FPNo@ | FPNo8 | 00
191 xp,ua?J FPNoE | FPNoS | FPNe4 | FPNo3 | FPMo2 | FPNol | FPhNoO | 01
0 t 0 0 1 1 0 0 1 1
1 (41 t | sont7 | sonT6 | SOnTS | SOnT4 | SOnT3 | SOnT2 | SOnT1 | SOnT0 | OA
DISSET2 | 33 1| 1 | sowrr | some | sowts | sosta | somts | somrz | sowt | sommo | 28 |Display Set2
11 1|t | conT? | GOnT6 | GONTS | GOnT4 | GOAT3 | GOnTZ | GOnT1 | GOnTO | 0OC
10 1| t | comr | cowte | comts | GonTs4 | conma | conT2 | commi | GomTo | 26
o | 1|1t 0 0 1 1 0 1 0 0
11|t o 0 0 0 0 0 0 Par15LE [ 00
PTLSETY | 34 | 1 | 1 | 1 | PatiSL7 | Pant1SL6 | Par1SL5 | Pan1SL4 | Part1SL3 | PariSL2 | PartiSL1 | PartiSLO | 00  |Partial Set 1
11|t o 0 0 0 0 0 0 Par1ELE [ 00
1| 1| t | PatiEL? | Part1ELE | Part1ELS | Part1EL4 | Part1EL3 | Part1ELZ | PartiEL1 | PartiELD | 00
o 1]t 0 0 1 1 ] 1 ] 1
PTLSET2 | 35 | T 0 0 0 0 0 0 0 PanzSL8 | 90 | oqrial et 2
1| 1| 1 |PartzsL7 | Part?SL6 | Part2SL5 | Part2SL4 | Part2SL3 | Part25L2 | Part?SL1 | Par2SL0 [ 00
11t o 0 o 0 ] 0 0 PartZELE | 00
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1 1 t Parl2ELT | Parl2ELE | ParZELS | ParZEL4 | PariZEL3 | Pari2ELZ | ParZEL1 | ParZELD a0
0 1 T 0 a 1 1 i} 1 1 Q
1 1 t a WOisRefRE |NDisRefRS | MDisRefR4 |NDisRefR3| NDisRefR2 | MDisRefR1|NDisRefRO| 00
PTLSET3 36 1 1 T Q a i} a i} RTEFreq2 | RTEFreg1 | RTEFragl a0 Parial Sat 3
1 1 t 4] a a a [} a NDisDM1 | NDisDMO a0
1 1 T 1 a 1 a i} 1 0 1
1] 1 t 4] 1 a 1 [} 1 1} a
1 1 T Q a i} a VeomS3 | VeomS2 | VeomS1 | Veom30 a0
WVCMDAT 54 1 1 t a a VeomD15 | VeomDi4 | VeomD13 | VeomD12 | VeomD11 | VeomD10 a0 VEoM
1 1 T [} 4] VeomD25 | VeomD24 | VeomD23 | VeomD22 | VeomD21 | VeomD20 a0 Offset Cata
1 1 t 1 0 1 0 ] 1 ] 1
0 1 t i} 1 i} 1 i} 1 0 1
1 1 t uip117 uio1 16 uiD115s U0 14 uiD113 uiD112 uib111 uiD110 '-;I
UIDSET = 1 1 1 uio1zr uiD1 26 U125 uiD124 uiDi123 uiDiz2 uioi21 uiD120 User 1D
1 1 t uipzir uiDz 16 uiD215 uio2 14 uiD213 uiDz12 uib211 L[4]
1 1 t U227 uUiD226 U225 uiD224 uiD223 uiD2:22 ]l .
0 1 t L] 1 li] 1 1 li]
1 1 T |MTPMODT [MTPMODE|MTPMODS | MTPMO D4 | MTPMOD3|MTPMOD2 L1 Multi Tirma
MTPMOD | 584 1 1 1 1 [i] 1 [i] PROM
1 1 i 1 0 1 0 Mode
1 1 t 1 0 1 0
a 1 1 a 1 0 1
1 1 1 0 0 0 0 0 00 [Multi Time
MTPOP 58 1 1 i} 1 [i] 1 0 4] 1 [i] 1 PROM
1 1 T 1 1 . 0 1 L] 1 Oparation
111 |1 1 0 1 0 1
o1 |1 0 1 1 0 0 0 0 1
1| 1] t |esTasR1|esTasro [ 0 0 | ®@ST4ON | BSTION | BST20N BSTION | 40 |
PWRCTL 61 1 1 T N\ FOFMo2 | FOFNGT | FOFMaD 4] SAMPSet? | SAMPSet1 | SAMPSetd| 04 Control
HERE o Y o 0 0 0 0 1 0 0z |
19t y a4 0 1 0 0 1 0 1
i) i 0 1 1 0 4] 0 1 4]
1 1 T 0 WCOME WCOMS WO M4 WCOM3 WoOM2 WoOM1 WCOMD 04  |Electronic
EVSET1 62 1 t a a VGHREGS |VGHREGY [WEGHREGS | VGHREG2 |VGHREGT |WGHREGO| 06  |Volumn Set
1 1 T Q a i} WGLREGY | VGLREGS | VGLREGZ | VGLREGT | VGLREGOD aF N
1 1 t 1 a 1 a [} 1 1} 1
0 1 T 0 1 1 4] [} Q 1 1
1 1 t ] 0 ] GWDD4 GVDD3 GvDD2 GVDD1 GWVDDO oF Electronic
EVSET2 63 1 1 T [} 4] a GVCL4 GYCLY GWVCL2 GV CL1 GWVCLD OF |Volumn Sat
1 1 t 1 0 1 0 ] 1 ] 1 2
1 1 T 1 4] 1 4] i} 1 0 1
1] 1 t L] 1 1 i} li] 1 0 L]
Booster
acLkseT | e4 1 1 1 i} AVCICKZ | AVCICIKT | AVCICIKD i} AVdCIZ | AVACEKZ | AVACIk2 44 A
1 1 t 0 ValClks | VgIClki | WglClko 0 wgholeZ | Vighclk1 | VighClkD | 44 i
1 1 t i} AVIC K _ndd2 | AW cCl_nd 1 | AviobCl_nid? i SAICE_nd2 | AVACE _nd! | AVdCE_ndD | 44 Seting
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1 1 t 0 WghCl_nd2 | VghClk_ndi | VighClk_ndd i Vighal_nd2 | Vghol_nd1 | VighCll_nad | 44
o 1 t 0 1 1 0 0 1 1 0
1 1 t WGP 0 0 ScanDir 0 0 ScanMod1 | ScanModd| 00
GATESET | 66 | 1 1 t 1 0 1 0 0 1 0 1 Gata Sat
1 1 t 1 0 1 0 0 1 0 1
1 1 t 1 0 1 0 0 1 0 1
o 1 t 0 1 1 0 1 1 0 0
1 1 t 0 0 0 0 0 LOnTyp 0 LEDMD | 00
PWMETRL| 6C | 1 1 t | SLEDONT | SLEDONG | SLEDORS | SLEDOn4 | SLEDONS | SLEDOn2 | SLEDONT | SLEDOND :;?m
1 1 t | ASLEDONT | ASLEDONG | ASLEDOnS | ASLEDOn 4| ASLED On3 | ASLEDOn2 | ASLEDOn1 | ASLED Onl
1 1 P |ASLEDOIT | ASLEDO | ASLEDOIS | ASLEDOM | ASLEDOTS | ASLEDOI2 | ASLEDOM | ASLEDOD
o 1 t o 1 1 1 0 o 1 0
1 1 t 1 [i} 1 i} o 1 o 1 %
1 1 1 R17 R16 R15 0 R13 R12 R11 R10
1 t 1 o 26 R25 R24 R23 R22 R21 R20
ROSTAT T2 1 1 1 R37 R36 R35 R34 R332 R3z R31 R30 Shatus
1 1 1 RAT R4S RS
1 1 1 0 ] 0
1 1 1 0 RE6 RE5
a 1 1 0 1 1
RDREY 73| 1 1 1 1 0 1 Read
1 i 1 R17 R1E R15 Revision
a 1 t 0 1 1
1 1 1 1 0 1
1 1 1 R17 15
1 | 1 R27 R 4 R23 Ra22 R21 R20
1 1 1 Ra7 R36 Ra5 R34 R33 R32 Ra1 R30
1 1 1 R R4E R45 Ré4 R43 R4z R41 R40
ROUID N ENE 4(\ RS6 Rb RS54 RS3 RS2 R51 RS0 Read Liser
R nﬁ?\ RBE RES RE4 RE3 RE2 RE1 REO ID
1 1 7 J RTE R7S RT4 R73 RY2 R4 RTO
1 1 & RE7 REE RES RE4 RE3 R&2 RE1 REO
1 t P Ra7 ROE RE5 Ra4 RE3 RazZ RE1 RS0
1 1 RAT RAS RAS Rad RAZ RAZ RA1 RAD
1 1 1 RET REG RES REB4 REZ REZ RE1 REBO
1 t 1 RCT RCE RCS RC4 RC3 RC2 RCA RCO
o 1 t 0 1 1 1 1 0 0 1
1 1 t 1 0 1 0 0 1 0 1
1 1 1 ® x R15 R4 R13 R12 R11 R10
1 1 1 % ® R25 R24 R23 R2z R21 R20
ROVCMDA Read VCOM
. 78| 1 1 1 p X R356 R3d R33 R3z R31 R30 Data
1 t 1 x % R4S R RA43 R 2 R R40
1 1 1 ¥ ¥ RER RE4 RE3 RE2 R51 REQ
1 1 1 % % RES RE4 RE3 RE2 RE1 REO
1 1 1 p ¥ RTS RT4 RT3 R7Z R7T1 RT0
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1 1 1 ] 0 ] 0 RB3 R&2 RE1 RE0

a | 1 ¥ 1 0 ] 1 ] 0 0 1

1 1 t ] 0 G4BPYOS | GIBPVOY | GABPVOS | GIEPVOZ | G4BPVDT | G4BPVOD | 00 |Gamma Set
GANSETS a1 | 1 1 ¥ ] 0 GABPVIS | GABPVI4 | GABPVIS | GIBPVIZ | G4BPVAT | GABPVID | 04  |dbpp
3 1 1 t ] 0 GABPV25 | G4BPYV24 | GABPVZ3 | G4BPVZZ | G4BPV21 | G4BPV20 | 08  |Positive 1

1 1 ¥ ] 0 GABPYIS | GABPVEY | GABPVIS | G4BPVIZ | G4BPVA1 | G4BPVED | OC

a |1 t 1 0 ] 1 0 0 1 0

1 1 ¥ ] 0 GABPVAS | GIBPVAY | GABPVAS | GIBPVA2 | GIBPVAT | GIBPVAD | 10 |Gamma Set
GAMSET a2 | 1 1 t ] 0 G4BPYSS | G4BPYVS4 | GABPVSS | G4BPVYSZ | G4BPVS1 | G4BPVSD | 14 |dbpp
P 1 1 ¥ ] 0 GABPVES | G4BPVEY | GABPVES | G4BPVEZ | G4BPVET | G4BPVED | 18  |Positive 2

1 1 t ] 0 GABPVTS | G4BPYT4 | GABPVTS | G4BPVTZ | G4BPVT1 | G4BPVTOD | 1C

a | 1 t 1 0 ] 1 ] ] 1 1

1 1 1 ] 0 GABPVES | GIBPVEY | GABPYVES | GIBPVEZ Gamma Sat
CANSETS a3 | 1 1 i ] 0 G4BPVOS | GIBPVEY | GABPVOS | GIBPVIZ Abpp
" 1 1 i ] 0 GIBPVAS | GABPVAY | GABPVAS | GIBPVAZ e3

1 1 i o 0 GIBFVES | G4BPVEY | GIBPVES | GIBPVEZ

a1 1 1 0 0 1 0 1

1 1 t ] 0 GABPVCS | GABPVCA | GABPVEE | GIBPVCE Gamma Set
CAMSETS a4 | 1 1 i ] 0 GABPVDS | GIBPVD4 dbpp
P 1 1 t o 0 GIBPVES | G4BPVEL Positive 4

1 1 1 ] 0 GABPYFS | G4BPVF 4

a 1 1 1 ] 0 1

1 1 1 ] 0 GZBPVOS o G2 BP\OZ GZERFVOD | 00  |Gamma Set
GAMSETZ
" 95 1 1 1 0 0 G2EPWV1 P14 | GZEPVIS | GZBPVIZ | GZEPVI | GRBPVI0 15 [2bpp

1 1 T 0 G2BPV _?1 GZBPYV23 | GZBPVZZ | GZBPVZ1 | GZBPV2D | 2A  |Posilive

1 1 1 0 35 3 | GZBPVES | GEBPVEZ | GZBPVIT | GZBPVED | 3F

1] 1 T 1 0 4] 1 4] 1 1 0

1 1 1 04 0 BPWVOS [ GIBPVO4 | GIBPVOS | GIBPWVOZ | GIBPVDT | GIBPVOD | 00 Garmma Set
GAMSET1 | 96 | 1 1 1 '\\ 0 GIBPVIS | GIBFV14 | GIBPVIE | G1BPVIZ | GIBPVIY | GIBPVID | 3F {bee

1 1 t Q ‘ Q GIBNVOS | GIBNVO4 | GIBNWOE | GIBNWIZ | GIBNVOT | GIBNVDO [ 00

1 t y J 0 GIBNV1S | GIBNVI4 | GIBNVIS | GIBNVIZ | GIBNV1T | GIBNVIO |  3F

1] t 1 0 0 1 1 Q Q 1

1 1 t ] 0 GIBNVOS | G4BNVO4 | GIBNVOS | GIBNVOZ | GIBNVOT | GIBNWOO | 00  |Gamma Set
CAMSETS ag o t 0 0 G4BNV15 | G4BNVI4 | GIBNV I3 | GABNVIZ | GABNV1T | G4BNVIO | 04 [4bpp
N 1 1 t ] 0 GIBNY25 | GIBNV2Y | GIBNVZS | GIBNVZZ | GIBNVZ1 | GIBNVZO | 08  |Negative 1

1 1 t 0 0 G4BNV3S5 | G4BNVI4 | GIBNVIS | GABNVIZ | G4BNVIT | G4BNV3D | OC

a | 1 t 1 0 ] 1 1 0 1 0

1 1 t 0 0 GABNYAS | GABNVAY | GIBNVAS | GIBNVAZ | GABNVAT | G4BNV40 | 10  |Gamma Set
GAMSET as | 1 1 t ] 0 G4BNVSS | GABNVES | GIBNVES | GIBNYSZ | G4BNVST | GABNVSD | 14 |dbpp
N2 1 1 t 0 0 G4BNVES | G4BNVE4S | GIBNVES | GIBNVEZ | G4BNVET | G4BNVED | 18  |Negative 2

1 1 t ] 0 GIENVTS | GABNVTA | GIBNVTS | GABNVTZ | GABNVTT | GIBNVTO | 1C

a |1 1 1 0 0 1 1 0 1 1
GAMSET4 1 1 1 ] 0 GABNVES | GABNVED | GIBNVES | GIBNVEZ | GIBNVET | GIBNVED | 23 Gamma Set
M3 * 1 1 1 ] 0 GABNVES | GABNVEY | GIBNVES | GIBNVIZ | GIBNVET | GIBNVED | 27 :zma

1 1 1 ] 0 GABNVAS | GIBNVAG | GABNVAZ | GIBNVAZ [ GIBNVAT | GIBNVAD | 2B
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1 1 t 4] 1] G4BENVES [ G4ENVE4Y | G4ENVES | GIENVEZ | GABNVET | GIENVED 2F
a 1 T 1 1] 4] 1 1 1 4] 1]
F— 1 1 t 4] 1] GABNVCS | GIBNVCH | GABNVCE | GABNVCZ | GABNVCT | G4BNVCO| 33 [Gamma Set
4
" ac 1 1 T ] 1] GHENVDS | G4BNVD4 | G4BNVDS | G4BNVDZ | G4BNVDT | G4BNVDO| 37 [d4bpp
1 1 i 4] 1] G4BENVES | G4BNVE4 | G4BNVED | G4BENVEZ ( G4BENVET | G4ENVED 38 |Megative 4
1 1 T ] 1] GABENVFS | G4BNVF4 | GHBNVFS | G4BNVFZ | GABNVFT | G4BNVFD 3F
1] 1 t 1 1] [ 1 1 1 L] 1
1 1 T ] 1] GZBNVDS | GZBNVD4 | GZENVOE | GZENVDZ | GZBNVOT | GEBNVOO 00 |Gamma Set
GAMSET2
" ab 1 1 i 0 1] GZENVS | GZENVIY | GZENV1E | GZENVIZ | GZBNV 1T | GZENVIO 15 |2bpp
1 1 T 0 /] GZBNVES | GZBNVZY | GZBNVZS | GZBNVZZ | GZBNVZT | GEBNVZO 24 |Negative
1 1 i 0 1] GZENVES | GZENVIY | GZENVIE | GZENVEZ | G2ZENVIT | GZENVID 3F
1] 1 1 1 /] 1 /] L] i} /] 1 Read Modify
RMWIN | A1
101 ] 1 0 1 0 0 1 0 1 W |Witeln
1] 1 1 1 /] 1 /] L] 4] 1 Q MTF Read
MTPRDEN | A2
1 1 1 1 0 1 0 0 nable
a1 1 1 0 1 0 ] Wiite
MTPWREN| A3
1 1 1 1 0 1 0 4] Enable
0 1 1 1 0 1 0
PTLOUT | A9 Partial Out
1 1 1 1 0 1 0
] 1 t 1 i} 1 i}
PTLIN AA Partial In
1 1 1 1 0 1 0
o1 |t 1 0 1 0 Read Modify
RMWOUT | AC
101 ] 1 0 Write Out
Q 1 T 1 0 Software
SWRESET | AE
1 1 1 1 ] 1 0 1 Reset
9. Basic Operating Sequence
void Lcd_Init(void) Datawrite(0xA5);

{

RES=
delay(10);
RES=
Comwrite(OXAE);

@

1;

Datawrite(0xA5);//software Reset
delay(200);

Comwrite(0x61);//POWER CONTROL 61PG

Datawrite(0x8F);//
Datawrite(0x04);
Datawrite(0xA5);//

URL:www.hotlcd.com

Comwrite(0x62);//-- VCOM/VGH/VGL default
setting
Datawrite(0x36);//
Datawrite(0x0B);
Datawrite(0x0B);//
Datawrite(0xA5);

Comwrite(0x33);// Source&Gate on/off fine
tuning
Datawrite(0x07);//
Datawrite(0x2C);
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Datawrite(0x09);//
Datawrite(0x2A);

Comwrite(0x63);// -- GVDD/GVCL

Datawrite(0x09);//
Datawrite(0x17);
Datawrite(0xA5);//
Datawrite(0xA5);

Comwrite(0x24); [IMV MY MX

Datawrite(0x01);
Datawrite(0Oxa5);
Datawrite(0xa5);
Datawrite(0Oxa5)

/*  Comwrite(0x22);//Gray Select (Mono Mode)

Datawrite(0x00);//
Datawrite(0xA5);

Datawrite(0xA5);//
Datawrite(0xA5); */

Comwrite(0x91);
Datawrite(0x00); //0

Datawrite(0x17); //1//13 19

);
Datawrite(0x1b); //2//15
Datawrite(0x1d); //3//16

Comwrite(0x92);
Datawrite(0x1f); //4//18
Datawrite(0x21); //5//19
Datawrite(0x23); //6//1B
Datawrite(0x25); //7//1C

Comwrite(0x93);

Datawrite(0x27); //8 /[1E
Datawrite(0x29); //9 //20
Datawrite(0x2a); //10//23
Datawrite(0x2c); //11//25

Comwrite(0x94);

URL:www.hotlcd.com

1b
1c

1e
1f

Datawrite(0Ox2e); //12//27
Datawrite(0x31); //13//2B
Datawrite(0x34); //14//34
Datawrite(0x3f); //15//3F

Comwrite(0x99);
Datawrite(0x00); //0
Datawrite(0x17); //1//13 19
Datawrite(0Ox1b); //2//[15 1b
Datawrite(0x1d); //3//16 1c

Comwrite(0x9a);
Datawrite(0x1f); //4//18  1e
Datawrite(0x21); //5//[19  1f
Datawrite(0x23); //6//1B
Datawrite(0x25); //7//1C

Comwrite(0x9b);

Datawrite(0x27); //8 //1E
Datawrite(0x29); //9 //20
Datawrite(0Ox2a); //10//23
Datawrite(0x2c); //11//25

Comwrite(0x9c);
Datawrite(0Ox2e); //12//27
Datawrite(0x31); //13//2B
Datawrite(0x34); //14//34
Datawrite(0x3f); //15//3F

Comwrite(0x12); /[-- SLP out

Datawrite(0Oxa5);

Comwrite(0x15); //-- Display out

Datawrite(0Oxa5);

delay(10);
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10. Inspection Standards
Item Criterion for defects Defect type
. . . (1) Non display (2) Vertical line is deficient .
1) Display on inspection (3) Horizontal line is deficient (4) Cross line is deficient Major
Size ©(mm) Acceptable number
®<0.3 Ignore (note)
2) Black / White spot 0.3<®=<0.45 3 Minor
0.45<® <0.6 1
0.6<® 0
Length (mm)  Width (mm) Acceptable number
L<10 W=0.03 Ignore
5,0<L<10 0.03<W=0.04 3
3) Black / White line o oo 2 Minor

1.0<L<10 0.06<W<0.08 1
L<10 0.08<W follows 2) point defect
Defects separate with each other at an interval of more than 20mm

ﬂDH
= L 4
T G
4) Display pattern ‘ ) % Minor
=B~ C~
Lo
A+B<0.28 | O<C| D+E<0.25 | E+G<0.25
2 I [ 2 2
Note: 1) Up to 3 damages acceptable
2) Not allowed if there are two or more pinholes every three-fourth inch.
Size ©(mm) Acceptable Number
o <0.7 Ignore (note)
. 0.7<®<1.0 3
ﬁzei]%?;ﬂi'g,e contrast 1.0<d <15 1 Minor
1.5<® 0
Note: 1) Conformed to limit samples.
2) Intervals of defects are more than 30mm.
Size @ (mm) Acceptable Number
<04 Ignore (note)
6) Bubbles in polarizer 0.4<d <0.65 2 Minor
0.65<d <1.2 1
1.2<® 0
7) Scratches and dent on theScratches and dent on the polarizer shall be in the accordance with “2) Black/white Minor
polarizer spot”, and “3) Black/White line”.
8) Stains on the surface of LCD|Stains which cannot be removed even when wiped lightly Minor
panel with a soft cloth or similar cleaning.
9) Rainbow color No rainbow color is allowed in the optimum contrast on state within the active area. Minor
10) Viewing area Polarizer edge or line is visible in the opening viewing area due to polarizer Minor
encroachment shortness or sealing line.
11) Bezel appearance Rust and deep damages that are visible in the bezel are rejected. Minor
12) Defect of land surface contactEvident crevices that are visible are rejected. Minor
(1) Failure to mount parts
13) Parts mounting (2) Parts not in the specifications are mounted Minor
(3) For example: Polarity is reversed, HSC or TCP falls off.
. 1) LSI, IC lead width is more than 50% beyond pad outline. .
14) Part alignment 52; More than 50% of LS|, IC leads is off th}cls padpoutline. Minor
15) Conductive foreign (1) 0.45<d, N=1
matter (solder ball, (2) 0.3<®=<0.45, N=1, @:Average diameter of solder ball (unit: mm) Minor
solder hips) (3) 0.5<L, N=1, L: Average length of solder chip (unit: mm)
16) Bezel flaw Bezel claw missing or not bent Minor
17) Indication on name plate (1) Failure to stamp or label error, or not legible.(all acceptable if legible)
(2) The separation is more than 1/3 for indication discoloration, in which the| Minor

(sampling indication label)

characters can be checked.
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11. Handling Precautions

11.1Mounting method
A panel of LCD module made by our company consists of two thin glass plates with polarizers that easily get damaged.
And since the module in so constructed as to be fixed by utilizing fitting holes in the printed circuit board (PCB), extreme care
should be used when handling the LCD modules.

11.2 Cautions of LCD handling and cleaning
When cleaning the display surface, use soft cloth with solvent (recommended below) and wipe lightly.
-Isopropyl alcohol
-Ethyl alcohol
-Trichlorotriflorothane
Do not wipe the display surface with dry or hard materials that will damage the polarizer surface.
Do not use the following solvent:
-Water
-Ketene
-Aromatics
11.3Caution against static charge
The LCD module use C-MOS LSI drivers. So we recommend you:
Connect any unused input terminal to Vq4q or Vss. Do not input any signals before power is turned on, and ground your body,
work/assembly areas, assembly equipment to protect against static electricity.

11.4 Packaging
-Module employs LCD elements, and must be treated as such. Avoid intense shock and falls from a height.
-To prevent modules from degradation, do not operate or store them exposed direct to sunshine or high temperature/humidity.

11.5Caution for operation
-It is an indispensable condition to drive LCD module within the limits of the specified voltage since the higher voltage over the
limits may cause the shorter life of LCD module.
-An electrochemical reaction due to DC (direct current) causes LCD undesirable deterioration so that the uses of DC (direct
current) drive should be avoided.
-Response time will be extremely delayed at lower temperature than the operating temperature range and on the other hand at
higher temperature LCD module may show dark color in them. However those phenomena do not mean malfunction or out of
order of LCD module, which will come back in the specified operating temperature.

11.6Storage
In the case of storing for a long period of time, the following ways are recommended:
-Storage in polyethylene bag with the opening sealed so as not to enter fresh air outside in it. And with not desiccant.
-Placing in a dark place where neither exposure to direct sunlight nor light is. Keeping the storage temperature range.
-Storing with no touch on polarizer surface by any thing else.

11.7Safety
-It is recommendable to crash damaged or unnecessary LCD into pieces and to wash off liquid crystal by either of solvents
such as acetone and ethanol, which should be burned up later.
-When any liquid leaked out of a damaged glass cell comes in contact with your hands, please wash it off well at once
with soap and water.
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12. Packaging Specifications

Packaging Specifications

HTTO35A01

12. 1 Packaging Material

No Ttem Dimensions (mm) LPCS Weight (KG)| Quantity |[Total Weight
1 COG 58. 56%79. 94%4. 1 0. 050 200 10. 0
2 PE Bag 120%80 0. 001 200 0.2
3 Foam Rubber Cushion 310%170 0.0175 12 0.21
4 Partition Al 310%170%100 0. 30 6 1.8
5 Product Box 330%180%120 (neutral packing) 0. 45 6 2.7
6 Carton 480#390%330 (neutral packing)| 0.9 1 0.9
7 Tape AR
8 Label Specificationg 1
9 Label Rohs 1

10 Label ESD 1

—

2. 2. Total LCD Weight in carton: 15.8 KG=*10%

12. 3. Packaging Specifications and Quantity:
(1)Quantity Of Spacer:Al#4
(2) Total LCM quantity in carton: quantity per box 50% no of boxes 4 = 200

1 — ML AR AN N BB, / /

10

@\) — TEPERE R Ipes/™ i, #H H .

— A ARLEE R 44 P 1.
AU PR AN AL A, AT .
DA TR SIS T . @

)0 _E N E KIS R

2PCSF= i
i OOpcs;ﬁrﬁ'—l

LSNEINEINVIIN
(\{'\\\\(\\\( (\\é

s - EEN
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