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SPEC No.
LC 95408

SHARP

MODEL No. PAGE

LM16X212

1.0verviaw
The LM156X212,

16-charactar 2-line dot-matrix LCD panel, LCD

LSI and vyellow grasen backlight LED fabricatad
Incorporating mask RCM-based character generac
RAM in the controller LSI, the moduls can effi
tha desirad characters undar mizroprocassor c¢o
LCD is positiva type

(Fe2atuers)

dot-macrix LCD mcduls consists of a § X 7-dot

controller
gla PCB.

r and display data

driver,

or. a sin

(0]

(]
Vo

o

tly display

—

n
2

ot
L8]

v

¥

(1) The LCDof tha moduls is 3THEC Super Twisctad Zigh Conctrast)
vellow grssen transmissive CyTa
(2 Low power ccnsumption with the det-matrix LID pansl and CMOS
L3Z. Builz-in tacklighc LIZ wich nigh luminancs and stcacls
radiation.
(3 Thin, lighcweight design permitcs sasy inscallacion in a
rariaty I a2guipmsnc
(4) Allowing fcor being ccnnaczad at ganeral-purgesa CMCS signal
laval, the modulsa <an e 2aslily interifaczad o a microprocasscr
wizh commen 4-cit and 3-piz garallzal Znputs and SuUIfucs
(5) Builz-in character gensrator RCM and RAM, and disgplay dacta
RAM
Character genalatcr RCM
1680 Giffer=anc §© X 7 dct-macrix characo=ar patoasrns
{Alpnanumeric and symcols)
Character generator RAM
8 diffarant user programmed 5 X 7 dot-mactrix pattarns
Display data RAM
30 X 3 tics
(5 Numerous inscructions
Display cl=ar, Cursor nome, Display CON/CFT, Curscro ON/CFT,
Blink character, Cursor shifc, Display shifc
(7 Built-in reset circuit is triggered at power ON
(For the operating conditions, refer to the Separats user's
manua 1 “Dot-Matrix LCD moduls with built-in controllers”.!
(8 The module operaters from a single 5v power supply.

ra2far to the separats

FICATICN FOR LMLA5253

As to the packing,
"COMMON PACKING SPECI

2ri=g”
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cr

ruczion and Outline

2. Con
C

cnstruction

5 X 7 dect + cursor,

dot-matrix display mcduls

racklight LED, posizive tyoe)

See Fig.7.
signals :
paccarn

codes

. B e
on CrlIerla shasi

Sea Table 5.

details : See Fig.7
See Tabi= 9.
no scratches, scains, chlps,

rawbacks that mayv aifact thse

1

e nei=aa

ty

16-charactar 2-line

(Builc-in Ysllow-gr=en

3 Mechanical Scecifizacions
Ta. 2]

[ ! _ b |
i Parametar ) +~Sepeciiization Uniz
iCutline dimensions 184 (W) X 44{H) X 135 MAX(D) b mm
Effactive disvlay ar=a 6L{W) X 15.3(H) mm I
Dispiay f£ormac 115 charactars X lines E - ]
Charactar Eormat ;5 X 7 3dcts wizth curscer i - |
Characcar size i2.96(W) X 4.36(3) 3 X 7 dots; | ol

ot sizes 10.55(W) X 0.55(H) L mm
Cct sracing 04 | mm

Backlignt color

Weight

TAYY
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lectrical Svecifications
Absclute maxi mum ratings
Tabla 2

4.

|
-

Parametar Symbol | Min. Max. P Unit i Remark

Suprly veoltage/(

ogic) | vDp-vss | -0.3 5.5 |
v lvop>vo

L
Supply voltage(LCD drive) l v0-VSS 0 5.5
=

Supply current (Backlight LED) ILED - 240 i mA  |7a=25°C

I

Input voltage VIN -0.3 vDD+0 .3 E 7o
torage temperaturs TsTg -25 70 | C é ‘
Cperating tesmperatura Tcor 0 50 ! co i
Reverse voltage(Backlight LED) VLEZD-VLSS -5 - Ly !
4.2 Elscrtrical charactariscics
Tapiz2 3 73=23"C,
Parametar [ Svmecl ] Min. \ TvD. z Max Uniz Coadizisa |
Supply veltage (Logic) ! ypp-vss | 4.75 | 5 | s.25 | v
Supply volzage l v0-ss | .55~ | | v |vDD=3Y |
(10T drive; ; ] , | !
Znput volzage "L VIl 1 -0.3 ! ~ 0.5 | ¥ f ?
g i 2.2 - vco | v
Output "L OL - - 0.4 | v |I0L=1.2mA
veltags vy vex | 2.4 - - | v |-ICEH=0.205ma
Input l2akage current ZIL - - 1 ud i
Internal cscilllacing Icsc 250 =z
frequency
Supply current IZD 1.8 2.2 mA UDD=5, TO=07
ILED 120 180 . mA ’VLED—VLSS=SV !
Power dissipacicn jogst 03 91l MmN |VDD=35V,V0=0V i
VLED-VLSS=5V
Sugply voliags JLED-VL3S | 4.73 5 5.25 7
(Backl i ght LED)

* Nota. After over 30 minutses since backlight begin lighting.
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4.3 Timing characterisctics
Table 4
VDD=5.0vVIs%
Ta=0~30°C
Paramecear Symbol Min VD .- Jiz Unit
Enable cycla time CCoycE 1200 - - ns
Enabls pulsv width PWEH 430 - - ns
Enable se/fall time cExr, cEL - - 25 ns
RS,R/W setupr time CAS 149 - - ns
Address hold time tAH 10 - - ns
Data setup time ZDSW 135 - - ns
Data delay time zDCR - - 320 | ns |
Data nold cimeiwrica) E I 15 - - } ns
iData held time(read; =DHR 20 - - | ns |
Timing <charz: Ss=2 Fig.l
1.4 Tazarface s3ignals
Tapla S
Pin No. |Sjmbc Descripticn i Corne~=_>1 _
i vss 1Grounﬁ rocancial EGND:OV .
2 VDD !?ower SUroly §+5V
3 va Conzrast adiuszImenc ‘Adjust the contrass oY
volzags changing the supply volcage
from OV to 5V.
4 RS Registar selsct signail 'Control signal lnpucs
5 R/W [Read/writ=2 salact signal (For dectails, see section 6‘
and 7.) ‘
6 E Operation{data resad/write
enable signal)
7 DEO Code I/0 data LEB Data bus line
3 DBL |Code I/0 daza 2nd bit 1287 may also e used ©3
check the busy flag.
9 DB2 |Code I/0 data 3rd bic .Lines DBO~DBE3 are not
10 DB3 ‘Code I/0 daza 4th bic used when interizcing wiuh
11 DB4 |Code 1/0 data 5th bit a 4-bit microrzr=-issor.
12 DBS |Code I/O data 5th bit (For details. =@ -
6 and 7.)
13 DB6 Code 1/0 data 7th bit
14 DB7 Code I/0 daza MSB
15 VLED |Power supply (+) 5V power supply bstween
15 VL3S |Powar supply (=) LED and VLSZ.




vValid data

tCYC=

><§CH
£\

Fig. 1l Timing Chart
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HWrite Qneraticon
>%‘VIH VIH1><:
RS b Tasit yand
£AS -
RI'W N 7oL /TL ///47
DWEH
=Zf
P 7iH
L TIH -AH
E &
VIL;/ v:z\\t ¥ VIL
EIZs le =°gSW =q
Vo= . -
DBO ~7 y-- /N Valid data
toycs
R=2ad Oneratian
Vo =
Y Sel =9
RS >4 ‘
N
~AH
cAS
+~ TH VIH
R/W i
DWEE o
E | R
E r e v:x’\ 2 /__
Vasiy, vzl % ¥t
_ £ DDR o
£Zxr > e
vun
DBO ~7 e X
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5.0ptical Charcteristics
S.1 When backlight LED is 2FF stac=a

Takle & shows the optical charactasristics when LCD

drive voltage is adjusc=a2d to cthe maximum contrast in

Table 6
(Ta=25"C)
Parametar }Symbcl Condicion Min. |Typ. |Max. | Unit |Remark
— |
8,-6, |¢=0° CoZ2.0 | 50 - - | der Ncce 1
) 6.<g,
L : Co=2.0 - i - -25 dgr. | Ncte 1
L 6, 25 - -
Viewing angle 2 ,
- 2 -
range 8,-9, ¢§f§: CoZz.0 | 33 - b2 | agr. | Neze
6 2 los=z.0 0 - Lo d 25 | age. | Neze
c= P | QAgGT NCT2 oL
: 61<92 ‘ | | ;
g, S B R | ;
Centrast ratic co | 6=, =0’ T T | Noca 2
Response Rise ' tx P 8=0°, 9=0° f -} 130 | 258 ' ns Nocta 3 |
tim i N> — . - - : ! ‘
cime Decay } 3 ' 6=, @¢=0° - 1 130 RED | ms | Neta 3|
Ncte 1) The viawing anglsa range is dafined as snown Delow.
8=0"
81 (<0°)
97 (20" ) ~inglss 61 62 and® shall Zal

within the range cvar which

o ‘ zhe displaved charactsr can

p=270" S — —~— »=90°

Fiq.2 Definirior of viewing angle
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Nota 2)

Note 3)

Contrast ratio is defined as follows:

Wien input signal is applied to the unit to select{turn on)
the LCD dots (pixels) to be neasured in the optical
characteristics tast method as defined in Fig.3.

Phot odet ect or out put voltage wi:th

non- sel ect waveform being applisd
Photodetactor output voltage with

(8}
-
(o]
1]

Contrast ra

select waveform being applied

When input signal for selacting or non-selecting cns

tc be measured are aprlied using the optical

[{]

zharactaristics tast methed shown in Fig.
u

4]

\ :
charactarls

9]
1]
= 0
"
a]
0
(V]
o]
y
O
i
O
|
o7
®
()
(V]
(9]
(v
O
31
O

as shown in
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616
KETHLEY
DIGITAL
ERECTRO METER

furRThnenrex

Response ttims ynynao

Contrast
Detactor Detactor STORAGE
OSCILLOSCOPE
A A

Light source

Characteristics

Photc-4et2Cctor
Jiewinzy sanmsiI.
medu_aztor

Tagt Meth~d

Fig. 3 oprical
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Drive waveform

Vol t age
applied
to LCD

cell

=L 4

nen-selact

==

€—wavaiorm>

—i

wavaIorm
Responss wavaiorm
A
PhOC\J-
detsctor 100% 10% ‘\N
output L
T Cr
Tr: Rsetine

Fig.4 Definition of Response Tine

Td: Decay tine
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5.2 Characteristics of Backlight

LED (When LCD is OFF state)

Tabla 7
Ta=25C
VLED-VL3S=5V
Parametsar Min. /0. Max. j Unit ramark
Luminance * 25 - i =3/m’
P2ak amission wavsalangtia - $85 - i om
Spectrum radiation bandwidth ~ 30 - nm

* Note.

-

Center of th= module with LED zacklight 1lict.
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6.Pin Description

1)

VDD and VSS Pins
VDD and VSS pins ars for power supply. VSS pin is grcunded,
and VDD pin is suppliad with .5y, Zach voltage necessary

to drive LCD is generatad in the mcdule.

RS Pin
The controller L3I has two 8-bit registers; an instruction
register (IR) and a data r=giscsr (DR) . RS signal selaccs

these resistars.

IR storas instruction codes such as display clear, shifc,
etc. and alsc stor=ss address infcrmation for the display
data RAM (DD RAM), character generator RAM (CG RAM) ;

DR is used Sor temporarily storing data to ke writctan ince

DD RAM and CG RAM.

* 0 " :Instructicn registar (when writing)
" 1 " :Daca ragistar (rzad/writ=a)
R/W Pin

DBO~DB7 Pins

Data bus witn three-state, bidirectional function £or use
in data transactions with Mpu. DB7 may also be used to
check the busy fl ag.

DBO~DRB2 ar=s not used when interfacing with a 4-bit

microprocassor.

Vo Pin

Viewing angle i s variad and contrast is adjusted ‘by
changi ng voltage between +5V~0QV by applying bias voltage
to the LCD driver.

VLED and VLSS
Power supply for LED backlight. (By changing the supply
volrage, backlight luminance can be adjusted.)

VLED is plus and VL33 is minus.
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Instruction Cc le | Function

| - [ )
RS |[R/W [DB7 |DB& |DBS JB4 )B3!DBZ DB1 |DBO |
display clear 0 0 0 0 0 00100 1 |Clear entire display  area,
rastors display from shift, and
load addrsss countar with DD RAM
—_ | — addrass 0J0H.

display/ 0 0 0 0 0 0|06 |0 |1 * |Restora display from shift and

sursor hone load addrass countar with DD RAM

address 00H.

intry mode set 0 0] 0 0 0 0 0 1 |I/D| S [Speczify cursor advance dirsction

and display shift mode.
iThis operation takes place after
_ '2ach data transiar.
Jisplay CN/QFF 0 0 Q 0 0 0 1 D c 3 Speciiy activatlon of display
i1{D), cursoriC), and blinking of
! ‘charactTar at sursor position(3).
isplay/ 0 a 0 0 ! 0 1 ;/C‘R/Li * * i3hiZz display or mova cursor.
arscr shifcs ! ! .
‘ I

unction sert 0 0 ! 0 1 9 12 ) DL 110 ; - } » lSet interface dacta langthi{DL)

‘G RAM 0 0 § 9] L ; ACG !Load zhe address countar with a

1ddrass set i : 'CG RAM adderss. Subseguent data

is CG RAM Zaza.

‘D RAM Q 2 l: ADD Load the addrsss counter wizh a |

«ddress set IC3 RAM adderss. Subsequent datal]

'is DD RAM Zaca. X
lusy o] 1 3F AC iRead busy flag(3F) and contants

‘lag/address L addrsss countar (AC)

ountar r=ad f

'S RAM/DD RaM 1 6} Write data IWriz2 data to> CG RAM or DD RAM.

lata wrica i

G RAM/DD RAM 101 Read data | Read data from CG RAM or DD RAM.

aca read \

/D=1:Increment I/D=0 Decxrement S/C=1:5hifr display S/C=0 Move cursocr
=l:shifc display S =0 Freeze display R/L=1:Shift righct R/L=0 Shift laf:z
=1:Display ON D =0 Display OFF DL=1:8-bic L =0 4-bit
=1:Curscr oM ~ =0 Cursexr CIFT 3F=1:0uring incsrnal 2F =0 =Znd <f iantarnal
=1l:Charactar at B =0 Characz=ar at operation operation

cursor position cursor position
blLinks unblinks.
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Scan signal 16 ] .
16 charactasrs X 2 lines \

LED
RF Sack light
Disc|ay |igmal
L=C
Display sig i
JLED VLES
Icl
4 el
isplay data
+ timing signal
LCD Zdrive bias vcl:zage
oD . . . .
vDDp —N . Not=2: Rf 1s an incernal oscillating
Bi as vol t age resistor

Vo — generator
Vss 3 circuic

Fig. % Rlnrmk Diagram

ITcl. ksoohbb Foo (SAamsSung )

TC) D MoMTaEY (okr)
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.
!
H
00H | |O1H | [02H | ~=---==-------===-==----= ODH | |OEH | |OFH ‘
40H | [41H | [42H | m-----t--smmmommmmmomm e 4DH | {4ZH | |47H |
1

.6 Disclav Addrass (When the disvlayv is nct shifrcad)
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Tab le 0 InputCodevs Character Pattern”
*1
*2 vitl 0000|0010 (0011 [v1v0o|otor|orto|ottl|1oto| 1011|200 1101|1110 (21222
ahit -
<G [ SHER il - STEIRE
a . L IR J L]
xxx%0000 Rm\l . I_:L ' ;"' B e ves !_l_ *
Ll SAmER L - Ty
SV TE Sl =l [ &
xz):XOOOl 2 : _.ﬁ 2 2 .ﬂ Ceanl
'} B GaYE T Y 5 1 ey
xxxx0010 3 1™ .":l i t ¢ '1 ”-l :': * t‘“ii
2 [ _J
1 w0 o -ix_"" S - r'-l .T."' w e L
xxxxOﬁll. N ln' . 1 ! . nes, _‘J 2° R jouy 0:0 !ai:gf
.:.- a l'.?m - + .u-., 0 l'f:—\
xxxx0100 ) wv'-' loate | ’ ! . '-L ! * * o E‘\_ _: I
u - Bl __ meiil; L ] s":
. ) o [ o Lale IS | eone
xxxx0101 -8 ... [ ] ' ,.- 5.-: cg z ... [ B .1 i’:c l 4
08200 28 H 29888, ves -
, .. L ] [ ] - ] Ll ] ‘ h
@ |y Py LU= ==« |2
xxxx0110 -'; |__zea g ' 9" ! g% 4 L ppeey 2 cex )
i :
a L ] * l _’ Ll e i L . !
xxxxo111 | @ l' J 1 3 ’}J r T ‘:': 1-! * .r[‘
i WelllaTe o] o[ or i ] +=1ne
(1) son . o) [ [ L] - ‘.:'G' .
xxxx1000 (N ’Il!’ 1' . ! 1...1 -‘i 2" l.r- 2* -’! P
]
T —I5r T - o
[ l ! ! =~ l -
2 L] | osey | * ! bl |
xxxx1001 | ..' 3’ . l' ! ’ "'; :- .’ 3* !.'_ *
(3' { ..!‘l ” .:: . '.1' ) oe .I l ® ..“-
xxxx}010 KL i N .1 o’ ”‘ ! ! . * 3
41 + ol .'.' K i «* .'t sswgs .i" - l ‘ :.: squee
xxxx101] ' bt ] *e ‘l [ e H O ) j far
2 A 2 sewy | teved | o I
.' tl " .‘ - et
L ] aveee ol =s i .
txxx1100 5 3 .'.l had-aad R R " _-!. - 1] i i o
e . " oveey | o .
Saabe , t ) * t
e 1 l o l (‘) —— J r ' l l'. n‘l l..:l .l m.' .L T t
o ¥ ) ¥ o~
.. e .I .. ) --: eosgus | 8_ @ N .
wonne | @ | [ [E TR
- -
«* .ﬂl L. 1) l ' - ° ] ! -0-1 :.: i
(8) ° -}-—
txxx111}l * :. l ! . : .ﬂl_...;. .I; !-! i *
Note 1. CG RAM is character generator RAM in which user-deifinuvi-
patterns are stored.
Note 2. X mark: prohibition of input
*1 High-orde, %2 Low order

4":

—
w
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7 15 (s=5/) J0 0000
Q J4 2000y | L
§ | DB, <4 0o o
TS 0 ooonn s
e "
B
e =0 Bk
2 Poy X 0 00000
/9 | DBy 15 | Tiep 3[3 EE]CDC
14]PBq 16 | Toss &b, 21 |
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