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1. FEATURES
* The features of HG25504NG-01 are as follows °©

[ = Display mode : SIN gray positive tvpe display
+ Display format : 266 X 128 Dots

» Driving method @ 1/128 Duty

* Viewing direction ' 6 O'clock

* 80 Serise available

2. MECHANICAL SPECIFICATIONS ~

Item Specification Unit
Nodule Size (W X H X T) 147.0 'X 116.0 X 12.0 Nax m
Viewing Area (W X H) 127.0 x 70.0 1
Dot Size (W X H) 0.43 X 0.43 o
Dot Pitch (¥ X H) 1 0.47 % 0.47 o
Weight About 155 B
8. ARSOLUTE NAXIMUM RATINGS
"*3-1. Electrical Absolute Maximum Ratings
It Syabol Value Unit | Condition
e , Mil‘l. Typ' “ax"
i Yo ~ 0 - 7.0 v
Svlptply Logic o ~ Vss —
voltage : - - 30 v | VeeBVE10%
' LCD Voo = Vo 0 Yool
Input voltage Vi -0.3 - Vopt0.3 ¥
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3.2 Environmental conditions

-

Ttem Symbol Min. Max, Unit
Operating temparature Topr 0 50 T
Storage temperature Tstg ~20 70 T
Ta < 40C 95% RH max.
Humidity .
(Ambient temperature=Ta) Ta > 40T Absolute bumidity shall be
(Below maximum temp.) | less than Ta=40C,95% RH

.,

4. ELECTRICAL CHARACTERISTICS

Spec, Value
[tem Symbol Unit Condition
' ¥in. Tvp. Max.
Logic |Vw~Vs| 4.5 | 5.0 | 55 | v -
olt : :
R o |ve-w] w3 | 150 | 5.9 ] V| mese
- 13.7 - -V Ta=50 C
\ Logic | 1Iw - 10.0 5.0 | mA )
C;S:Iripegc Note 1)
LCD Io - 5.0 7.5 LY}
Taput High level] Vi |0.8Vw| - Vio [.V -
voltage
| Low level Vo 0 - 02Vm| V -

Note 1) Condition : D =5 ¥
b - W= 15,1V
Display pattern : Full dot ON
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5. OPTICAL CHARACTERISTICS

Ta = 25C. VDD = 5V =+ 10%

Item Symbol Min, | Typ. | Max. | Unit | Condition | Note
Vievig | g p, |20 (YD) | 50 | 60 | - A D
angle g=p0"(x1-x2) | 50 | 60 | - '
S:'t‘;;“t o B 2 e - - gr ol s
f“i’z‘(’f‘;’:ﬁ) Tr - | 130 | 230 | ws Z, - 8 ¢
iy | v | [w[=[e]22E]

Notat . Definion of angle © and @

» Above datas are meastred imder 1/128 duty SIN gray positive mode.
*» @ =0, U =00 means viewing direction.

Nese 2 Dafinlion of viewing angle 94 ed €,

o A

14

Brighiness

.

6/28

PRODUCT SPECIFICATIONS




Somw Aa Al dRegahs -

HYUNDAI

_ 6. INTERFACE PIN ASSIGNMENT

X Pin No. Symbol Level Function

1 FG OV (Frame ground

3 Vss(GND) ) OV |Ground

3 Voo { Ves) 5V, [Power supply voltage for logic and LCD

4 Y | - |opersting voltage for LCD (variable)
- 5 /RES H/L . |Reset signal
9 6 /RD H/L [Read signal
26 7 /¥R B [wrive signal
- 8 /CS H/L |Chip select signal
BS| 9 A0 H/L |Data type select signal
N7 10 DBO H/L - |Display data bit 0
D il bB1- H/L. |Display data bit 1
H{2 12 DB2 U/l |Display data bit 2
D3 13 DB3 H/L |Display data bit 3
DM 14 DB4 H/L |Display data bit 4
Dy 15 RS B/l [Display data bit 5
Db 16 DB6 H/L |Display data bit 6 -
M 17 DB? H/L |Display data bit 7

SeA N | |
33&7_ B Ay Aed X é“‘_)
Sepew. Cuneden
/ RD
| W
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7. POWER SUPPLY BLOCK DIAGRAN

'Vm
LCD - VYa
MODULE
Va

+5v

1
[

Vg = Ve : LCD DRIVING VOLTAGE

8. BIAS VOLTAGE GENERATION CIRCUIT

Six levels of voltage, Va to Vf are applied to the common and segment drivers.
The voltage is generated through operational amplifier by resistance—division from
liquid crystal operating voitage(Vop). Here, an operation amplifier is used as

a voltage follower.

Vin ﬂ-* Y .
i
>_ oth Va ICom and segment selection high leval
’_ - b nog—selaction high level
mz Vo |Scgment nan-selection bigh level
™~ Ve Vd |Segment non-selection low level
f Ye {Common nomrselection low level
Yoo W% g - ¥ |Common and sépment selection low lavel
D
mg :
> .
Qperaticoal
”% spliflers
'R L o¥f
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9. TIMING CHARACTERISTICS

9~1. Interfabe timing chart ( 8080 family interfage )

Vp =5V, Ves=0V, Ta=25T

Rating .
Signal Symbol Pax:ameter ey o, Unit
| tAH Address hold time 10 -
A0,/CS 2 .
tAW Address setup time 30 -
/R, /RD 1CYC System cycle t‘ime Notel) -
tCC . Strobe pulse width 220 - .CL = 100pP+1
DS Dats setup time 120 - TTL load
tDH Data hold time 10 -
D0 ~ 7 ,
tACC /RD access time - 120
tOH Output disable time 10 30
Notel)

For memory control and system control commands:
ICYC = 42C + tCC ~ 45 > 3C + 2125

For 311 other commands:
tCYC = 4tC + tQC + 30

A,KS

M—LN; .

00 ~D7

-~

-7 A
(ED) N
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9-2. AC electrical characteristics

" Rwlo. BB XL i8I BRI B 4 é m%mmmﬂ
pory ] ‘
; .
TR | L
I 18 XT N
O O O O LT
a AL % -
'»Y'-- n.“‘.—‘\m‘-h
T HM*""““«. .....
\..““‘-
H \"""‘-‘\._
o ¥
M ><

@ W | @ W
- 1
» . 4
m-B @m0l ®|® o 0 oo | ®i@ ol e
- : -
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10. INSTRUCTION SETS

CODE H
Class Command - e Description
/BD|/WR{AQ| D71 D6{D5{D4{D3{D2{D1IDO] x :
System SYSTEM SET} 1{0]1]0]1{0j0]0]|0]j0}0 40 [Initialize device and display.
Control
- SLEEP IN 1]0]1{0]1]0]1j0]|0]21|1]53 Enter standby mode.
58 | Enable and disable display
- 1. Set display start address
SCROLL |1/ 0110|T{0[0|0|1]010)44| s qilh ¥ 2o .
CSRFORN 110]1{011]{0(1]1])1]0]1}5D|[Set cursor type.
. | Set start address of
g;s‘rt::zalr CGRAM ADR 101010‘1110050Chmcw ator RAM.
CiCi4C
w1 Set direction of cursor
CSRDIR 110]1i0]1({0]0j1|1{D|D]to
1{0]4F novenent .
HDOT SCR | 110/f1)0}1]0}1}1]0]1]0] 54 Set horizontal scroil position.
OVLAY 110{110]1]0f1}1{O0(1]1]|5B|Set display overlay format.
. ekt J1lofzjola]o]ofof1l1]o| 46 set cursor address.
Drawing .
t .
Comtrol | an [ 1 0l1fo]1lofo)o|1]1]1]47 |Read cursor address.
MRITE | 1{o0|1]0]1fofof{o]o[1]o0]42Write to display memory.
Control | e | il o(1]ol2lofo]o]o 11} 43 Read from display mewory.
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10-1. SYSTEM CONTROL COMMANDS

10~1-1. SYSTEM SET

Initializes the device, sets ths window sizes and selects the LCD interface

format. Since this command sets the basic opersting parameters of the LCD module
(HG25504NG-01), an incorrect- SYSTEN SET command may cause other commands to operate

incorrectly.
MSB LB
c l %7 26 gs %4 23 0 ]{))1 1())0 |
P1 [0 1 1Iv 1 %S N2 NLNO ]
P2 [ 0 0 0k— S|
P [0 0 0 0 l—™m—
P e o 3
P5 e /R >
P6 = ¥ =
P7 fe— APL )
i B APH —>]
10-1-1-1. C -

This control byte performs the following,
1, Resets the internal timing gemerator.
2. Disables the display.
3. Cancels sleep mode.
The parameters following P1 are not needed to cancel sleep mode.

10-1-1-2. 0
Selects the internal or external character generator ROM. The internal”

.. character generator ROM contains 180, 5X7-pixel characters as showt in
character fomt. These characters are fixed at fabrication by the metalization mask.
The external chdracter generator ROM, on the otber hand, can comtain up to 256
user—defined characters.

5 Internal CG ROM
0 =1 External CG ROM

Note that if the'CG Rm address space overlaps the diéplay memoty address
space, that portion of the display memory cannot be written to,

10-1-1-3. M1
. Selects the memory configuration for-user—definable characters. The (G RAM
codes select one of the 64 codes. No D6 correction

The G RAMI and CG RAM2 address spacesare not cont iguous.

MODEL HG25504NG-01 12/28 PRODUCT SPECIFICATIONS
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The CG RAM1 address space is treated as character generator RAM
. and the CG RAM2 address space is treated as character generator RON.

¥l =1 : D6 correction

The CG RAM1 and CG RAM2 address spaces are contiguous and both treated as
character generator RAM. :

T1041-1~4, M2 S - | :
Selects the height of the character ‘bitmaps. Characters more than 16 pixels
high can be displayed by creating a bitmap for each portion of each character
and using the LCD module's grephics mode to reposition then.

: Bpixel character height,

2="1 * 16-pixel ¢haracter. height.
10~1-1-5. ¥w/5

elects the LCD drive method,
(W/3 <DY: Single-panel drive
[]

= 1 ! Two-panel drive

10~-1~1-6. IV _
SCcreen origin compensation for inverse display. (IV is usually set to 1
The best way of displaying inverted characrers is to EXclusive-OR the text

layer with the graphics backgroumd layer. However, inverted charagters at
the top or left of the screen are difficult to resd as the character origin is
at the top-left of its bitmap and there are no background pixels either above
or to the left of these character, .
The IV flag causes the LCD module to offset the text acreen against the graphics
back layer by one vertical pixel.
Use the horizontal pixel scroll function (HDOT SCR) to shift the text sereen
1 to 7 pixels to the right,  All charatcters will then have the necessary

" rsurrounding background pixels that ensure easy reading of the inverted
characters. '

IV = 0 : Sereen top-line correction
IV = 1 : No screen top-line correction

10-1-1-7. FX

Defines the horizontal character size as shown in the following table. The
character width in pixels is equal to FX + 1, where PX can range from 00 to
O7H inclusive. If data bit 3 is set(FX is in the range 08 to OFH) and an 8
—pixel font is used, 4 space is inserted between characters.

CMODEL .| . HGZ5504NG-01 - 13/28 PRODUCT SPECIFICATIONS
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FX [FX] character
HEX D3 D2 D1 { DO width({pixels)
00 0 0 0 0 1
01 0 0 0 1 2
s gy L L { ' {
BX /\9 0 1 1 1 8

- since-the LCD module handles display data in 8-bit units, characters larger than
8-pixels wide must be formed from 8-pixel segments.

In graphics mode, the normal character field is also 8-pixels. If a wider
character field is used, anv remainder in the second 8-bits is mot displayed.

10-1-1-8, W
Selects the AC frame drive waveform period, WF is usually set to 1

. 16-1line AC drive =~ - -
@ tvo-frame AC drive
=frame AC drive, the WF period is twice the frame period.

In 16-1ine AC drive, WF inverts every 18 lines.
Although 16-line AC drive gives a more readable display, borizemtal
lines may appear when using high LCD drive voltages or at high viewing angles.

10-1-1-9, FY )
Sets the verttcal character size as shomn in the following table. The height in
FY can r 00 inclusive.
Set FY to zero (vertical size equals one) when in graphics mode.
FY (FY] charaeter
_HEX D3 D2 D1 DO_1 height(pixels
00 0 0 0 0 1
0 0 0 1 2
= ) ¢ i 4 1) -
Y _@L o 1 [ 111 g
¢ i 14 ] )
1) 1 J 1.1 0 15
1 i 1.1 1 é
10-1-2-10. C/R

Sets the address rangq covered by ome display line as shown in the following table.
The address range is the mmber of characters less one, miltiplied by the mumber of
borizontal bytes per character, and C/R can rapge from 0 to 239.
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10-1-1-11. 'I'C/ R

C/R_ [C/R] bytes
HEX DT | D6 | DS | D4 | D3 D2 D1 DO [display line -
00 0 0 0 0 0 0 0 0 1
01 0 0 0 0 0 i 0 1 2
i } ' 14 } ! i i l A
(4aF) 10 1 0 0§ 1 11 1 30
e J ! 4 1] § i ) !
EE 1 1 1 0 1 1 1.1 0 230
FF 1 1 1 0 1 1 1 1 240

" Sets thie length, incinding horizontal blanking of one line as shown in the followlng
table. The line is equal to TC/R + 1, where TC/R can range from 0 to 255,
TC/R must be greater than or equal to C/R + 4.

- R . [TC/R] line
HEX D7 _{ D6 pd [ D3 T2 [ D1 | DO | Jength (bytes) |
00 ol o 1 ol olofl ol g0 1
01 0] 0 ] 0] o] oo o] 1 2
s N 41 3 $ 1 4 ¥ i ) 1 1!
(52) o f. 1 f ol 1]lo ] 0 1.1 0 83
—1 t 4 { ¢ : ! !
PE 1 ] 1 L4 1 v j 113110 255
¥ R I O N W R O O 256
10-1-1-12. L/F

Sets the height, in lines, of a frame as shown in the following table.
The height in lines is equal to L/F + 1, where L/F can range from 0 to 255.

F . :
X = 1T 56 Bl nl Bl 2 lnlK [L/F] lines / frame
00 ol ol ot o]l of ol o010 1
01 o f ol ol o000 01 2 .
1 T T T A T ]
8) ot 1 ] 1 11 1 1 128
B I B ) b ) | ] ! 4 J
FE 1 )1 {1 b1t a2t 1] 110 255
RF 5T PN N T D O I W 1 256

If W/S is set to 1, thus selectmg two-screen display, the mumber of-1ines-must
be even and L/F must, therefore, be 2n odd mumber.

10-1-1~-13. AP

Defines the horizontal address range of the virtual screen as shown in the

following table.

APL is the least significant byie of the address.

MODEL

. HGZS504NG~01
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’5¢h APL AP7 | AP8 | AP5 | AP4 | AP3 AP1
QP |4 [APIS | AP14 [ AP13 AL | AP0 | APY
- AP parameters -
fex code [AP] address
APL / line
o [ o] 0] 0 0
0 0 0. 1 1
= l ) l ’-L L - l
0 0 5 0 80
l 4 + . i
) F F £ 2%~ 2
F F F F | -1

Display wewery 1t

-lqp
AP and C/R relationship

10-1-2, SLEEP IN .
Puts the device into the sleep state. This comsand has no parameter bytes. .
At least one blank frame after receiving this command, the LCD module halts all
internal operations, including the oscillator, and enters the sleep state.

- - Blank data is sent to the X—drivers, and the Y=drivers have their bias
supplies turned off by the YDIS signal. Usng the YDIS signal to disable the
Y-drivers guards against any spurious displays, '
The internal registers of the 1CD wodule maintain their values during the sleep
state. - The display wenary. control pins waintain their logic levels to ensure
that the display memory is not corrupted.
The LCD module ¢an be removed from the sleep state by sending the SYSTD( SET
commgnd with only the P1 pzrameter. The DISP ON command should be sent next

to enable the display.

MSB LSB
¢c o 1 0 1 0 0 1 1 ]

~= SLEEP IN cowmand —

COMODEL ‘l T T HG25504NG-01 16/28 PRODUCT SPECIFICATIONS
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1. The YDIS signal goes LOW between ome and two frames after the SLEEP IN .
command is received. Since YDIS forces all display driver outputs to go to
the deselected output voltage, YDIS can be used as a power~down signal for
the LCD unit. This can be done by having YDIS turn off the relatively highpower
LCD drive supplies at the same time as it blanks the display.

2. Since all internal clocks in the LCD module are halted while in the sleep state,
a DC voltage will be applied to the LCD panel if the LCD drive supplies remain on.
If reliability is a prime consideration, turn off the LCD drive supplies before

issuing the SLEEP IN command.

3. Note that, although the bus lines become high impedance in the sleep state,
pull-up or pull-down resistors on the dbus will force these lines to a knom
atate.

10-2. DISPLAY CONTROCL COMMANDS

10-2-1. DISP ON/OFF

Turna the whole display on or off. The single-byte parameter emables and
disables the cursor and lavered screens, and sets the cursor and screen flash
rates, The cursor can be set to flash over one character or over a whole line.

¥s8 LSB
c ([0 1 0 1 1 0 0 D |

p1 [ FP5 FP4 FP3 FPZ FP1 FPO FC1 FCD |

— DISP ON/ORF command —

10-2-1-1. D
Turns the display ON or OFF The D bit takes precedence over the FP bits in
the parameter.
D =0 ! Display OFF -
D=1 : Display ON .

10-2-1-2. FC

Fnables/disables the cursor and sets the flash rate as shown in the following
table., The cursor flashes with a 70% duty cycle (ON/OFF),

L] 70 Cursor display |

0 0 OFF_(blank)
0 1 ‘ No flashing-
1 Flash at fn/m
0 ON (approx. 2 Hz) |
1 1 Flash at f;/64Hz
(approx. 1 Ha) |
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10-2-1-3. #P :
Each pair of bits in FP sets the attributes of ome screen block as shwon in
the following table.

First screen block(SAD1)

FP1 | FPO
P2 Second screen block
FP:

(SAD2_SAD4) . See note.
Third screen block(SAD3)
0 | OFF_(blank)
1 ' No flashi
Flash at fm.-:m
0 ON (approx. 2 Hz)
Flash at fg/4Hz2

(approx. 17 Hz)

Cal

FP3
¥P5
0
0
1

1 1

Note
If SAD4 is enabled by setting W/S to 1, FP3 and FP2 control both SAD2 and SADM,
The attributes of SADZ and SAD4 cammot be set independently.

10~2-2. SCROLL
10-2-2-1. C

Sets the scroll start address and the muber of lines per scroll block as shown
in the following table: Parameters Pl to P10 can be cwitted if not required.

' LSB
c 0 _1 0_0 0 1 0 ©
P1 (SAD1L) [A7 A6 A5 A4 A3 A2 Al A0
P2 (S0 1M [Al5 Ala 2_A11 A10 AD
P3 (L 1 L7 16 [5 14 13 12 L1 10|
P4 (SAD2L) [A7 A6 A5 A A3 A2 Al AD
P5 (SAD 2 H) - |A15 Al4 A12 A1l Al0 AS
P6 (L 2) (L7 16 5 1a 13 [2 11 [0
P7 (SAD3L) [A7 A6 A5 A4 A3 A2 Al AO
P8 (SAD 3 H) |Al5_Al4 A13 A11 A10 A9
T (SAD 4 L) A7 _AS 4 A3 Al _AQ
P10 (SAD 4 H) (Al5 Al4 AI3 A12 A1l AJO A9 A8

(SCROLL ODMMAND)

Note

Set the parameter P9 and P10 only if both two-screen drive(W/8=1) and
two~layer configuration are selected. SAD4 is the fourth screen block
display start address.

MODEL RG25504NG-01 1B8/28 PRODUCT SPECIFICATIONS
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10-2-2-2. SL1, SL2
SL1 and SL2 set the mmber of lines per scrolling screen, the number of lmes
is SL1 or 312, plus one,

SL1. St2 [S/L] screen Ilnes
HEX L7 L§ LS L4 L3 L2 L1 LO
00 0o Lol olololololo 1
01 0 0 0 0 0 0 0 1 2
4 S N s 414 L } i L
78 o {r 11 111Vt s 1111 128
i - 4 i1 ] ] 1 }
FE__ | L 1] Y D S 1 A 255
FF 1 ] 1 B 958

10-2-2-3. CSRFORM
Sets the cursor size and shape. Although the cursor is normally used only in
text displays, it can also be used in graphics display when displaying
special characters. .

MSB LSB
¢c [0 1 0 1 1 _ 1 0 1
. X
Pl 0 0 0 0 ®» x X ¥
P2 I 0 0 0 w u%n w
TCSRPORN comuand)
10-2-2-4. CRX .

Sets the horizontal size of the cursor from the character origin as shown
in the following table, CRX is equal to the cursor size less one. CRX must
be less than or equal to FX.

CRX {CRX] Cursor
| HEX X3 | x| xa | X !width (pixels)
0 0 0 0 0 1
1 o | o]0 | 1 2
S S A s | $ 1.4 ! .

4 0 1 0 0 [°]
N ! ¢ ! 14 3
£ 1 1 1 0 15
F 1 1 1 1 16
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10-2~2-5.. .CRY
Sots the lacation of an underscored cursor. in lines, from the cheracter
origin as shown in the following table. When using a block cursor, CRY sets
the vertical size of the cursor from the character origin. CRY is equal to

the number of lines less one.

CRY [CKY] Cursor
_ HEX Y3 Y2 Yi Y0 |beight (lines)
0 0 { 0o 1 0 0 -1 Illegal
1 0 0 0 1 2
! i d l 4 i
-8 1 0 (B 0 g9
4 $ 1 3 { 1! )
E 11 1] 110 15
F S RS A S 16
10~-2-2-6. CX

Sets the cursor shape. Always set CM to 1 when in graphics mode.
CM = 0 ’ Underscore cursor
CM = 1 ¢ Block cursor

10~2=3. CSRDIR

Sets the direction of automatic cursor increment as shown in the

following table. The cursor can move left or right one character, or wp

or down by the mmber or bytes specified by the address pitch, AP.

Yhen reading from ad writing to display wewory, this automatic cursor increment
controls the dispay wemory address increment on each read or write.

B.
¢ o 1 o o0 1 1fcp | e

(CSRDIR. command)
c QA..& Shift directicn
ACH 9 1.0 Right
N S S | Q o "
4R, 1 1 Down

- NODEL ™ ~ HG25504NG-01 - 20/28 | ... PRODUCT SPECIFICATIONS
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10-2-4. OVLAY
Selects layered screen composition and screenm text/graphics mode.

M5B LSB
c Lo 1 0 1 1 0 1

P1 [Co o o | ovipwe|psiingilo]

(OVLAY command)

10-2-5. CGRAN ADR
Specifies the CG RAM start address

¥SB LS8
¢c [o 1 0o 1 1 1 0 ol

——ie-

P, (a7 26 A5 M A 2 AL A0 | (SAGL)

P2 [Al5 Al4 A13 A12 ALl A10 A9 A8|  (SAGH)
(CGRAM ADR command)

10-2-8. HDOT SCR

While the SCROLL command only allows scrolling by characters, HDOT SCR allows the
screen to be scrolled horizontally by pixels. HDOT SCR cannot be used on
individual layers.

MSB LS8
¢ [0 1 0 1 1 01 0]

P1 [0_0 0 0 002 D1 POJ.
(HDOT SCR command)

Pl Number of pixela
. EEX _ | D2 1 D1 | DO to scroll
00 _ 01 0 9 0
01 0 0 1 1
0 1 1 0 2
1 R i ! }
06 111 [ o 6_
Q7 1 1 1.1 7

10-2-6-1. 1O to 02
Specifies the mmber of pixels to scroll as shown in the followmg table
The C/R parameter has to be set to the mmber of horizomtal characters plus

one before using HDOT SCR. Smooth scrolling can be simulated if the controlling
microprocessor repeatedly issues the HDOT SCR command to the LCD module.:
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10-3. DRAWING CONTROL COMMANDS

- 10<3~1. CSR¥

The 16bit cursor address register contains the display memry address of
the data at the cursor position.

Note that the microprocessor cannot directly access the display memory.
The MREAD and NWRITE commands use the address in the register.

¢ [0 1 0 -0 0 1 1 L%ll
m (A7 86 %5 M A £ M o] (CH

P2 A15A14v 3 A12 A1l A0 A8 A8 | (CSRH)
{CSRY command)
The cursor address register can only be modified by the CSRV command and by the
automatic increment after an MREAD or VWRITE cowmand. It is not affected by
display scrolling. If a new address is not set, display memory accesses will be
from the last set address or the address after previots automatic increments.

10-3-2. CSRR

Reads from the cursor address register. After issuing the comsand,

the data read address is read twice, for the low byte and then the high
byte of the register,

NSB LS8
¢ [o 1.0 o0 o0 1 1 1]

P1 | A7 Ab_ M A2 AD | (CSRL)
P2 |£15 Ald A13 Al A11 A0 A9 AS| (CSRED -
_ (CSRR command) . i
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10~4. MEMORY CONTROL COMMANDS

10-4-1. MRRITE
The microprocessor may write a sequence of data bytes to display .
wemory by issuing the MREAD command and then writing the bytes to the LCD module,
There is no peed for further MWRITE comsands for the microprocessor to
update the cursor address register after each byte as the cursor address
is automatically incremented by the amount set with CSRDIR, in preparation
for the next data write. :

i!iB LSB
¢ [0 1 o0 0 0 0 1 0]

P1

|
A - ]
|

Pu nz1

(MWRITE command)
Note
P1,P2,...,Pn ! Display data

10-4-2. MREAD C
Puts the LCD module into the data output state. On the MREAD command, the
display memory data at the cursor address is read into a buffer in the LCD moduls.
Each time the microprocessor reads the buffer the cursor address is
incremented by the amount set by CSRDIR and the next data byte fetched
from memory, 80 a sequence of data bytes can be read without further
MREAD commands or by updating The cursor address register.
1f the cursor is displayed, the read data will be from two positions
ghead of the cutrsor. ' '

¢ [0 31 0.0 0 0 1 %l
Pl ]

P2 1
] =21

(NREAD command)
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11. POWER ON/CFF AND SIGNAL INPUT TINING

Power ON/OFF and signal input should be perform according to the timing shom in.
the figure below in order not to damage the LCD driving circuit and the LCD panel.

r_lm;_.___ﬂi&__.._l%&,_ Unit

t1 0 20 B8

£2 20 - ms

3 0 - P
Vio //f A
[ o

t1
' 57
Tt Sigoals
av
13
] e
%
12. RELATION BETWEEN DATA AND DISPLAY

123458 : =5
1 [m|me[mimm{me} . ‘ ®{pL o
!
25 > 128 D=(1/12841y) ‘
i
B m{ml ‘HZIDHID
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