SPEC SHEET FOR CAT # LCD-101
256 x 128 GRAPHIC LCD
Hyundai # HG25504
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1 FEATURES

» The features of 862556‘86—01 are as foliows :

_ * Display mode ! SIN gray pesitive type display

* Display tor-m.t ! 256 % 128 Dots
. Dr‘fvinz method ! 1/128 Duty

= Viewing direction :"6 O'clock

= B0 Serise available

2. MECHANICAL SPECIFICATIONS

Iten Specification Laiz
Module Size (W x H x 1) 147.0 x 116.0 x 12.0 Max an
Viewing Area (W x H) 127.0 % 70.% e
Dat Siza (W x H) - 0.43 %X 0.43 o
Dot Piteh (W x H) 0.47 X 0.47 o
Weight About 138 g

3. ABSOLUTE MAXINUM RATINGS

3=-1. Electrical Absolute Maximum Ratings

Value \
— L t
Item Synbol in. Tvo. ey nit | Condition
sulpply Lo:ic Ve - Vs a - 7.0 v —
veltage - - VormSV = 108
_ LCD Voo - Vo 0 30 v b
{nput valtage . i -0.3 - Ve, 8 v
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3.2 Environsental conditions

(Ambient temperature=Ts)

(Be'ow maxigum temp.)

Iten Symbo| ¥in. Max, Lait
Operating temperagure Topr 0 80 i~
Stgrage temperature Tatg -20 20 o]
Ta s 0FC 658 RH max.
Hamidicy :
Ta > 40C " Absoluta humidity shall be

lesa than Tasa0T,95% RH

4. ELECTRICAL CHARACTERISTICS

r syabol Spee. Value . c 'l
tem Jait andition
Min. Typ. Nax.
Logic Vg - Ve 4.9 5.0 8§85 v -
Supply - 18.5 - Y Ta= 0 FC
volrage LD [Ve-V| 143 | 151 | 159 | v | Ta=25¢
- 13.7 - v Ta=8 ©C
: { - 0.0 5.
CSupply Legic i 1 15.0 A Yote 1)
urrent LCD o - 50 | 7.8 | m '
Tnput High level Vo 0.8 Vo - Voo v -
voltage
Low lsvel Vo 0 - 0.2 Y v -

Note 1) Condition : VDD = 8 Y

YO0 - W= 15.1V

Dispiny pattern @ Full dot ON

MoDEL
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5. OPTICAL CEApACTERISTICS
et Symbel . Min, | Typ. | Max. | Unit | Conditien | Note
Viewing 2=0"(Y1-y2) | so | g0 | -
angle 4 6261 - deg. { cr = 1.4 | 1.2
2=00 (X1-X3) | 50 | &0 -
Cod@ru: 4 « 0°
ratio Cr 2 4 - - @ a 0° 3
Responsa ) 9 = 0
time(rise) Tr - 130 [.2230 | o8 [ g & - | ¢
Respanae 8 =~ 0
| time(fall) Tt ~ | 150 | 250 | m8 | g a g | 4

NOW1 . Defnion of engls & e @
Top

* Abave dateg o, measured under 1/12% duty SIN gray pesitive mode.
2 « 90 ‘mesna viewing direct!on,

Nets 2. Dafnilen af viowving angle B, and @,

cr A

14

s

W2

k>l
*

el T

1.4

A A
1004, o
- ¢
g @ -+
! Nen « piinemd
oen
=
Cmgr "'Oﬁuh.q Set 1;‘
{ (e Pairt
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6. INTERFACE PIN ASSIGENT

Pin Ne. Symbol Level function
1 FG OV  |Frame ground
2° | Vs(GD) oV |Ground
-3 Veo(Vee) +5V , |Power aupply voltage fer logic. and LCD:
4 Vo . -  |Operating voltage for LCD (variable)
5 /RES H/L |Reset signal
8 /RD /L  [Read aigmal
7 /M H/L |Frite signal
8 /C8 H/L [Chip select signal
9 AO /L |Data type select signal
10 LBO /L  |Display data bit 0
11 DB1 H/L |Display data bit 1 J
12 pa2 H/L |Display data bit 2
13 DB3 B/L [Display data bit 3
14 DB4 H/L [Display dats bit 4
15 DBS H/L |[Display data bit §
18 DB8 H/L |Diaplay data bit 8
17 DB? R/L {Display data bit 7
MODEL 26255048601 1/28 PRODUCT SPECIFICATIONS
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7. POWER SUPPLY BLOCK DIAGRAM

-~

-5

vﬂ /hY

VoD - vo "f’
LCch \{ ]
MODULE

Ve —*— iy f VR

=§8V
Vey = Vo ! LER PRIVING VALTAGE

8. BIAS VOLTAGE GENERATION CIRCUIT

Six levels of voltage, Va to VI are applied to the comsn and segment drivers.
The voltage is gecerated through operatianal amplifier by resistance—division from
liquid erystal operating voltage(Vop). Here. an operation amplificr is used as
2 voltage folicower,

Vo & W
[ Rt
; \ 7Y Va [Commen and segment selection high leval
! V Vb |Comman nes~sclection high level
| ou ] Ve [Semmmat son~eelection high level
| . % | Y4 |{Segment pan-selectinn low lava}
V Vo |Common aca-velectica low luvel
Vo xu VY |Comman end segment selactian [ow level
> T
u ey
L!>_ "
(&
Cn Qursticnal
L aplitiers
% 1 v
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9. TIMING CEARACTERISTICS

g-1. 'Intirtlce timfng chart ( 8080 family interfacéd )

Vp =S5V, Vaa =0V, Ta=25 ¢

. Rating
1 Symbol Paramet )
S.I.sn : me er Min. Max. |- Un_it
40./CS tAR | Address hold tina 10 -
tAW Addreas setun time .30 -
. N -
/¥R, /RD tCYC Systsm ¢ycle t.me Notel)
tCC Strabe pulse width 220 ~ CL = 100pF+1
tDs Data setup time 120 - TTL load
00 - 7 tDH ~ Data hald time 10 -
tACC /RD access time - 120
tOH Qutput disable time 10 50
Nezel)

For oemery contral and system coatrel comoands:
tCYC » 420 + ¢CC - 45 > 3¢C + 128

For all other cowmands:
tCYC = 4tC » ¢LL + 3O

.43 !
m —
G
M0
R
-7
(YRITE)
K___E.._j
-7 .
&)
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9-2. Ac e_lq:tricli characteriatica
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10. INSTRUCTION SRIS

CODE B
Class Commarid e Descrintien
/8D | /WR]A0{D7{D6|DS{D4{D3|D2ID1(D0] %
sy,m;_swsmlsm 110111011]0]0]0j0j0]0]40]Ilnitialize device and display.
Caontrol - .
SLEEP IN | 1]041(0{1]{0f{1]0f0}j1}1]|53 |Enter standby mode.
88 | Enable and disable display
Set display start address
SCROLL 110§1{10]1j01Q@101110]01&4 and display regicns.
CSRFORM | 1/ 0|+ 101110f1[1]1}0]1]5D|Set cursor type.
Set atar? address of
g;:?}_:{ CGRAM ADR ) 110 1110j1/011}1/1)0/0/% character generator RAM.
: S Set direction of cursor
CSRDIR 1/o0l1{of{1lo|lof1]1]D]|D]te
1|0 4f | novement.
HDOT SCR | 110 111Q|110}j1f1{0]1]10] SA|Set horizontal scroll position.
OVLAY 11011]0J1}j0j31]1]0)1]j1]5B St display ovarlay format.
Brawing CSRY¥ 11011(0111010]0[111]0!46 |Set cursor address.
Cent
nerol CSRR 1/011]0{1]0]0§0|1]1]j1{47|Read cursor addrasa.
Masory MWRITE (1{01[0]1{0f{0|0|0|1{0Q|42|Frite to dispiay memary.
i
bContro MREAD 110]1]011{010[0[0|1]1]43|Read {rom display memory.
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10~1. SYSTEM CONTROL COMMANDS

10=-1=1. SYSTEM SET : ‘
Initializes the device, sgts the wxndnw sizes and aelecta the LCD interface
format. Sinca this command sats the baaic opersting parameters of the LCD module

(HG2S504NG-01), an xm.orrect SYSTEX SET command may cause other commands to operatm
incerrectly. -

c

P1 V1w M0
P [0 0 0fe—mn—xmI
PP [0 0 0 0 je—"Tm—n
P4 e ¢/ |
P3 « /8 —
Pg o /e —t
87 — APL !
P8 = APH —|

10-1~-1~-1. €
This control byte performs tha following,
1. Rasets the intaraa]l timing gensrator.
2. Disubles tha display.
3. Cancels sleep mnde.
The parameters following Pl are not nesded ta cancel sleep mode.

10-1-1-2. M0

Salects the iaternal or extarnal character ganerator ROM. The {aternal

character generator ROX contains 160, SX7—pixel characters as shown in

charscter font. These charactars are fixed at fabrication by the metalization mask.
The external character ganarator ROM, on the other hand, ean contain up to 256
uger—defined characters.

M0 = 0 : Internal CG ROM
M) = 1 : External CG ROM

Note that if tha CG RON addresa spiace overlaps the display mewory addr-n
apau. that portion of the display gemory cannot be written to.

10-1-1-3. M1

Selects the memery cmﬂamtian for uur-dct {neble charscters. The CG RAM
codes select ane of the M1=0:Na D8 correctioa

The CC RAMI and CG RAMR addrcas apaces u'e not contiguous.

MODEL HG25504N-01 12728 FRODUCT SPECIFICATIONS
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“The CG RAMY address apace is treated as character generator RAN
and the CG RAN2 addresa gpace is treated as charactar generator ROM.

Ml =1 :D6 carreciion

The CG RNl and CG Q,w address spaces are contigucus and bath treated as-
character gensrator RAM.

10~1%1-4, M2 ) :

Selects the height of the charscter bitmaps. Charzcters more thao 18 pixels
high can be displayed-by creating a bitmap for each portion of each character
and using the LCD module's graphics mode to repositien them.

M2 = 0 : 8-pixal character height.
M2 = 1 : 18-pixel character height.

10=1-1-5. W/§

Selects the LCD drive method.
¥/S =~ 0 : Single-panal drive
¥/S = 1 : Two-pansl drive

10=1-1-8. IV

Screen origin compensat{on for inverse dispiay, IV is usually set ta 1.

The beat way of displaying inverted characters {a to Exclusive=OR the text
layer with the graphics background layer. However, inverted charactera at
the top or laft of the screen are difficult to read as the character origin is
at the top-left of its bitmap and there are no backgrsund pixels either abave
or to the left of these character.

The [V flag causes the LCD radule to offset the text screen againat the graphics
back layer by ane vartical pixel,

Use the horizontal pixel scroll function (HDOT SCR) te shift the text sereen
1 tc 7 pixela to the right. All charatcters will then have tha neceasary
surrounding background pixels that enaure wasy reading of ths inverted
ctharacters,

IV = 0 : Screen top~line correction
IV a1 : No sereea top=lims correction

10-1-1-7. FX

Defines the harizontal character aize as ahown in the following table. The
character width in pixels is equal to FX ¢ 1. where FX can ranga 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, a space is inserted between characters.

SOPEL . HGZ6504¥G~01 13728 ERCDUCT SPECIFICATIONS




T FX = 5 [FXT character
D2__ D0 . width(pixeia}
00 0 a , 1
01 0 8 e
3 i ! i L i
Q7 0 1 1 1 8

sincs the LCD module handlas display data in 8~bit uaits, characters larger than
8-pixdla wide gust be formed from 8=pixel segmenta.

In graphics mode, the normal character fiald ia alao 8-pixela, If & wider
character field is used, any remainder in the secand &-bits {s not displayed.

10-1-1-8. WF

Salects the AC freme drive wavefore paried, ¥F is ususlly set o 1.

YF =0 : 16-line AC drive

WF = 5 ! two~frama AC drive

In two~frama AC drive, the WF period ia twice the {rame period.

In 16~line AC drive, WF {nvarts every 15 lines.

Although 16-line AC drive gives a more readabla display, horizental

lines may appear when uaing high LCD drive voltages or at high viewing angles.

10=-1-1-9. BY
Sets the vertical character size as shown in the following table. The haight in

pixels is equal to FY + 1, whera FY can range from 00 to OFR inclusive.
Set FY to zero (vertical size squals ecpa) when ia graghics mode,

FY = (FYl chauc:cg
|_height(pixels) |
. HEX | B3 j %}__%__ s ixela
81 1T 0 ] 0 1 2
| ' T 4 -
o7 o1 T 1 8
ST S S S Y T I
G N W NV A Y e
OF 1 U S 16

10-1~-1=10. C/R

Sets the address range covered by one display line as shown in the following table.
The address range {s ths numbar of characters leaas one, multiplied by the number of

horizental bytes per character, and C/R can range from O to 239,

YODEL HG28804NG~01 14/28 _ PRODUCT SPECIFICATIONS




L11 WINLIEL )

- TR — T A e
l.ﬂ._%,y__ﬁ_‘&.._gz D1 D0 /digplay ljne
S S N T T I B B T T ——
A d i ! L 1 Il
4r 0 1 ) 0 1 1 ﬁL'—% 80
L L i i i1 I O I D S
RE 1 1 1 1 0 1 1 0 239
EF 1 1 1 |0 | 1 240

10=-1=-1-11. TC/R

Sets tha length, including horizontal blanking of one line aa shown in the following
table. The line is equal to IC/R + 1, where TC/R can range from O to 255.

TC/R must be greatsr than ar equal to C/R + 4,

IC/R (TC/R] line

HEX D7 _( D5 1 DS | D4 D3 D2 _}. Do len es)
_00 _0 0 Q 4] 0 0 0 1

[+}1 0 ; "0 0 0 0 0 ) 2

IS S N T T N M Y T

52 a 1 1 0 1 ¢ 83

I A T (N N I A L 4 L

FE_ 1 1 1 1 1 1 > 0 1. 235

FE p S N 1 1 1 256

10"1"1-12a L/F

Seta the height, in lines, of a frame ss shown in the following table,
The height in linas is equal to L/F + 1, where L/F can range from O to 255,

| = = ™ i 5 73 T {L/F] lines / frame

0 0 0 o} 1] 0 0 0 1

o1 ~0 [ 0 | 0 8__—0 0 ] 0 [ 1 2

1 R A T D S I I
10 N T W W 123

oy o N 1

FE i Lt 111111119 255

33 Y N W W A W W 256

If W/S is set to 1, thus salecting two-screen diaplay, the number of lines gust
be even and L/F muat, therefore, be an odd nuaber.

10-1-1-~13. AP

Defines the horigontal address range of tha virtual screen as shown ip the
fallowing table. APL {s the least significant byte of the address.

wooeL | BG26504NG-01 15/38 . PRODUCT SPECIFICATIONS




Add \JLWIAY L . -

m‘
APL / 11
IR T T [ W
0 0_ 1 1
I O T i
0 o | 5 1 0 80
I ! i
g b
F F

Disviay semcry ileft

e
AP —3

AP and C/R ralationship

10-1-2. SLEEP IN
Puts the device into the sleep state. This command has ne parasester bytes.

At lesst one biank {rame after receiving this command, the LCD sodule halts all
{nteraal operations, including the escillatar, and eaters the sleep atate.
Blank data is gent ta the X=drivera, and the Y-drivers have their bias
supplias turned off by the YDIS signal. Usng tha YDIS signal tc disable the
Y-drivers guards against any spurious displays.

The internal registers of the LCD module maintain their values during the sleep
state. The display memory control pins maintain their logie levels to ensure
that the display memory is not corrupted.

The LCD module can be removed from the slesp state by sending the SYSTEM SET
command with only the Pl paramater. The DISP ON comsand should be sent next

to enadble the display.

0%10100111

= SLEFP IN commansd =

NODEL HG25504NG=-01 16/28 . PRODUCT SPECIFICATIONS
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1. The YDIS aignal goes LOW between one and two frames after the SLEEP IN
compand ia received. .. Since YDIS forces all display driver cutputs to go to
the deselectad cutput voltage, YDIS can be used as a pewsr-down signal for
the LCD unit. This can be dena by having YDIS turn ¢ff the ralatively high-powsr
1D drive supplies at the same time a8 it blanks the display.

2. Since all {nternal clocks in the LCD module are halted while in the sleep state,
a UC voitage™will bs spplied to the LCD panal if the LCD drive supplies remain on.
If reliability is a prime conaidaratien, turn off ths L&D drive supplies before

{ssuing the SLEEP IN commaod.

3. Nete that, although the bus lines becoms high impedance fn tha sleep srate,
pull=up or pulledown reaistors cn tha bus wi{ll forca these lines to a known
state.

10-2. DISPLAY CONTROL COMMANDS
10-2~1. DISP ON/CFF
Turns the whale display on or off. The single-byte parametar enables and

disablea the cursor and layered screens, and sats the cursor and screen flash
rates. The curasor can be set to flash over one character or over a whole line,

c (o 1 0 1 1 0 o l!)%
Pl |FPSW4F?3FP2FF1FPOFC1FCOI

== DISP ON/OFT command --

10~-2-1-1. D :
Turns the display ON or OFF. The D bit takes precedence ovar the FP bits in

the parameter.
D = Q : Diaplay OFF
D=1 : Display ON

10-2=-1-2. FC
Enablea/disables the curacr and sets ths flash rats as shewn in the follewing
table. The cursor {lashes with a 708 duty evcle (ON/OFF).

FCO_ ispl i
0 OFF fblmk) |
1 o {lashing-
Flash at fye/3203
0 ON { ax.
Flaah at fpy/6482
{agprgy. 1 Hp) |

-k

b
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10-2-1-3, P
Each pair of bits in FP sata.the attributes of one.screeqa block as-shwen in

the‘followinz table.
FP1 ! FPO | First se-sen bloeit(SARY) |

FP2 Sacond screen hlock

(SAD.SAD4). See note,
{LES | FP4 | Jbird screeq bloci(SAD3) |
0 o I. OFF (bl
- 288 at 't

1} O | on | _(enprax,38e
1 1 Flash at fpy/4iiz
(appr 17 Hz)

Note
If SAD4 ia enabled by satting ¥/8 to 1, FP3 and FP2 control both SADZ and SAD4.

The attribuytas of SADZ and SAD4 cannot be sat jndependently.
10-2-2, SCROLL
10-2-2-1. C

Seta the scroll start address and the number of linea per scroll Bleck as shewn
in the following table. Parameters P1 to P10 can be cmitted if not required. -

NSB LS8
c 0 1 o _6_o0 1 0 o
2L (D1l [A7 A6 AS_Ae A3 A3 Al 9]
re (SAD 1 H) 1§ Al 13 A A )
P3 (sL 1) 7 1.4
P4 (SAD 2 L) A7 AS A4 AR
25 (SAD 2 H) 14 Al A
2] (SL 2) L8 1.3 L
P? (SAD 3 L) 7 A8
P8 {SAD 3 B) AlS A 1 AS
PO (SAD4L) [A? AS AS A4 A3 42 A1 40
Pl0 (D4 H) [ALSAJE AL3 Als A1l Alg A9 4B

(SCRALL CONMNAND)

Note

Sat the parageter P9 and P10 only if both two-screen drive(W/S=1) and
two~laymr configuration ire sslected. SADG is the fourth screen block
display start addrass.

MODEL HGZSS04NG-01 18/28 PRODICT SPECIFICATIONS




10-2-2-2. SL1, 8.2

SL1 and SL2 set the mumber of lines par scralling screea. the mumber of linas
is SL1 nr SL3, plus ome.

S-LL——M (S/L] ecree linas

4P L7 | 16 L4 1 13 | 12! 11| 10 .
00 o 1l o 0 0 | o 0 o | o 1
01 0 0. | O 0 0 0 0 1 2
- P S O S S Y SN SO MY W S A N R
7F 0 1 1 1 1 128
i ’ L N L i 4 i R
*¢— —— pa—

“FE_ 1.1 1 [ 311 4 1. 1 1 | o 285

_FF 1 1 11 1 11 1 1 . 088

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

10-2-2-4. CRX
Sets the horizontal size of the cursor from the character origin as showmn
in the following table. CRX {s equal to the cursor size less ons. CRX must
be less than or equal to FX.

CRX. (CRX] Curaar
_HEX widt ixala

e i

L o o[ o1 1 2

L N O Y Y !

4 Qoo )
—t % i i i '
-t ] i1 1 1 o 15

P _1 1 _1 1
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10-2-2-5. CRY . ‘ .
Sots the location of an ymderscored. curser, in Lines. from the charaster
origin a8 shom in the following table. Whea using a block cursor, CRY sets
the vertical aize of the cursor from the character origin. CRY is equal to

the muamher of lines less one.

- ' (CRY] Curaser
HEX 1w T v ¢ (1
_1 0 0 0 1 2
L e L i -
I d 8: Q 2 9
i T - 4 i
& T T T T
—F 1 1 1 1 1 16
10-2=2-6. CN

Sets the curser shape. Always set CM ta 1 when in graphics mods.
C = 0 : Underacore curser
CM = 1 ; Block sursor

10-2-3. CSRDIR
Seta the direction of automatic cursar increment as shows in the

following table. The cursor can move left or right one character, or up
or down by the number or bytes specified by the address pitch, AP.
When reading from ad writing to display memery, this automatic cursor increment
centrols the dispay memory addreas increment an each read or srite.

cﬁﬂloo11cmcnz

(CSRDIR command)
_C_ €Dl Shift direetion ‘
4CH 10 ] Right
404 0 1 left
48 il 0 -2
4P . - ~Dowa_
UODEL N 1G28504NG-01 20/28 RRODUCT SPECIFICATIONS
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10=-2—4. OVLAY _
Selects layered acrean Wutlm a.nd acreen taxt/graphics mode .

LJi;'01fi

1. [ o0 o [ovIiDe2ipL:
) (OVLAY command)

10-2-8, CGRAM ADR
Specifies the CG RAM atart address,

¢ [0 1 o 1 1.1%0 0

PL [ A7 A8 AS A4 A3 A2 A1 A0 | (SAGL)
P2 [A3S Al4 213 Al2 ALl ALQ A9 AR!  (SAGH)

(CGRAN ADR command)

10~2-6. BDOT SCR
Thilc the SCROLL commr=d omly allows scrolling by ¢haracters, HDOT ©7R alliswa the
screen to be acrolled horizentally by pixzels, HDOT &R cannot be used on

individual layera,
ﬁri Sl 1L Q0 ;_ill

P1 & 6 o0__¢6 071D3 DI DO]

({HDOT SCR command)

el Nusber of pixals

HEX | joie) ta scrall

_00_ 0 ¢ 0 0

01 ! 0 1 1

02 o1 1 D 2
AT i 4

g6 1 1 £ £

o7 1 1 1 1 1

10-2—6-1, DO to N2
Specitigs the mmbar of pixels to scroll aa thewn in the following tabte.
The C/R parsmater has to be 26t ¢to tha number of horizomtal characters plus

ooe befors using RDOT SCR. Smooth scrolling cap be simulated if tha controlling
microprocessor repeatedly iasues the HDOT SCR command to the [CD moduje.
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RAVING CONTROL COMMANDS

. CSRY

I8bit cursor address register contains the display nemory address of
data ar the curser pasition. S :
! that the micraprocessor cannot directly access the display mamary. .
MREAD and MWRITE coomands use the address in the regiater,

the cursor address register can only be modified by the CSR¥ comgand ud by the
dutomatic inerement aftar, an MREAD or MWRIIE compand. It is not affected by
display scrolling. If g new addreas is not set, display DOBOTY accessea will ha
from the lust sec address or tha address efter pravious dutomatic increments.

10-3-2. CSRR
Reads froa the cursor addresa register. After issuing the command,

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

¢ &.J__LJ_ 1 m;:"éxi‘!

P1 % (csaL)

P2 uuu..guuuw (CSRH)
CSRR cozmand)
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HYUNDAL

10~4. NEMORY CONTROL COMMANDS

10-4-1, WWRITE
The microprocessor may write a sequence of data bytes to display
memory by issuing the MREAD command and then writing the bytea to the LCD nodule.
There is no need for further XNWRITE commanda far the microprocessar to
update the &ursor address register after mach byte aa the cursor address
ia automatically incremented by the ammumt aet with CSRDIR. in preparation
for- the pext data write.

LSB
¢ 0 0 0 1 0
P1 - ]
P2 ]
Pn | . | a2l
(MWVRITE eommand)
Note
P1.P3,....Pn ! Display dats

10~4-2. MREAD
Puts the LCD module into the data output state. On the MREAD command, the
display memory data at the cursor sddresa {a read into a buffer in the LCD module.
Each tims tha wicroprocessor reada the buffer the curser 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 comesnds or by updating the cursor address register.
If the cursor is displayed, the read data will be from two positiana
ahead of the curser.

LSB
c 0 )

P1 4

P2 _ |

m L | npal
(MREAD command)
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HYUNDAI

11. POWER ON/OFF AND SIGNAL INPUT TINING

Pewar ON/CFF and signal {nput should be perform lcco;dln( ta the timing shewn in
the figure below in ordar not to damage the LCD driving circuit and the LCD panal.

-—m__-—._.ﬂ' ui 2 !&‘: IQI.LU
1l 0 20 | _m !
G’ —-J— E__ =~ .n——
3 | o =1 o
-] "
6]
L=
Lot Signls
@0
)
% .
12, RELATION BRETIWEEN DATA AND DISPLAY
123486 =

1 (B2 Dimim)

28 x 128 Ds(1/12842y)

ETEAE)

MODEL HG35504NG-~01
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HYUNDAI

13. BLOCK DIAGRAM
, ;
D80~ D87 <<t a0=-ap11 Hirmel gy
AD =g -
/68— P, Z
/RD =g po-03 —~ o= SEGMENT DRIVER
/RESET ——=—im Py ——7‘—‘ X4
m“—q - 2
VES ——et CONTRLLER o :
SED1SI0FBA 7 Y 4
, Y Yy
128
L|E!-—' COMMON DRIVER | |  LCD PANRL
x‘ 2 256 X 128 DOTS
7 4
YD <o POMER s
V&8 —=——t
FG -~ 10 RETH,

HG25S04NG-01
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14. CBARACTER FONT MAP

. Choucnients Uk 60 3
[ ] 1 ] [ ] 4 3 [ v [ ] [ ] a [ ] ] » e [
1 Wn olaalS _ofgiee | 5 | % el o o
‘ ! .g.l. :: o '.." 3::-: ’s'n l" ..!.- “!.. - - H -
P I B e s G B e el O 1|22 |4 |owses| o [
31320 } § | “2(3 . U I D’ | B S T T OO T S
Pren’l s [Es028i%ese v00”1%00s [ [%seu®] ua® i i ', . .
’n.. ?ﬂ:ﬁbﬁﬁ o N il Iaﬁ? PN B | & .—.i Io = in L
‘1§ 1 ._ni e, {§ ’ S|joen |dune 12 oo susl ’ i .- H 1 41:%, ' g
wae |2 P"ﬁ':‘ﬁ"';:'\;:‘: encalfl - wesl | ! ole_ % s ssans ? san"
g e OO0 e ™ [t T
l:'. .l. Sy 1 sne -.o'. ‘l-'l_ '. .= ‘ ';.nk_u- * i * ssd sinas
a: (1 1] »88 Ll -.‘= l-.. as ':: .-... '~. .: . ! .. ‘ ~. a_od o
3 ’ ™ l’l! !‘un 'nnl !;;:. :::! i l’l 'u:é =" i r! i ! = PR
‘ .... .... .‘. .-...\ aedes < = = .. .. = 280008 .g'. i '.= '.: Py ..:..
3 r 3". .“é :_.35'-’;;;' 1] !u's !'l' ’s’-j -‘.'. :::' :,:u 3u i n= '! .
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seajuen® [a o of *** | 2 T [ saw |enenglackeu| 5| o T N T T T
e e .315, o IO o I 1Y Y
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{. | EEE TR et ez Sahea g oS e g OFEE gt G4 o e
i e R T R
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15. EXTERNAL DIMENSION
SEE DRAWING REFERENCE-NO. ME-97-048

16. HYUNDAL LCD MODULR NIMBPRING SYSTEN

IEAERAREEOD- OO0 - 00

5 : Extended Color STN
£ : fxtendad DDSIN

€ . Color SIN
D : pOSIN
<® [£D oL (STN)

<11> Coanactor

<P D B U < B P> B <P QP><ll> <>
<1» Display Type
o€ ¢ Qurecter (G Grapric B :CB P0G T:TAR
<> Carscter Type : Mumber of Cheracter
Graphic Typa : Mumber of Rew Dota - Upper 2 Digita
[ < Charaster Type : Mumber of Line
Graghic Type :/8 = With Contrel LEF
. 6 = Yithegt Coatrsl L3I
<> Developasnt Muasber { 01 - 99 )
<& Display lode
Nil ¢ N P : Extended N N STN
@ ! Extended SIN ¥ : Black & Vhits SIN 'R : Extsaded Black & Whita SIN

Nil : Yhite (Biack & Thite) Y : Yallow / Grema
8 : Blue (SIN), Black (Black & hite) sfa | Gray(8ilver)
<> Viawing Dirsction
(¥id): €08 U:12:00 L $:00 R : 3:00
<€ Back Lighe
(FID) Vitheut Backlight + Reflectiva R : OCFL 4 Transflectien
T ¢ Withaut Backlight + Tramaflective . K ¢ Trangfloctive
4  EL + Trasmlssive L : L0 + Transmiseive
D : LED + Transflective G : CCFL + Tragmissive
X Vithout Backlight + Transaissive
<8 Light Caler
Ni Without Backlight A | Aadep B : Blus / Green
£ Red 7 ¢ Tite Y : Yallow / Greaa
<i0> Holder
QiD): Black Costizm.Vithoot Malder 2 : Zime Natural 1 : Zisc Waita
£ : Nikel Coating § ! Stainleas P ; Plastie

{ NiD: Yithout Comnadter C : Pia-hesder P ! Cable
0 i Other Caooecter
<12» Rovisiea Number (0} - 99)
ot
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