LMO41L

® 16 character x 4 lines
®m Controller LS| HD44780 is built-in (See page 115).

® +5V single power supply
MECHANICAL DATA (Nominal dimensions)

e (11 R e e 87W x 60H x 12T (max.) mm
Effective display area ........ . 61.8W x 25.2H mm
Character size (6x 7dots) ........ 2.95W x 4.15H mm
Charaetee Pl . .. ey ks B0 R
5o | TR e SRR = S e . 0.55W x 0.55H mm
R e e e e A s about 60g
ABSOLUTE MAXIMUM RATINGS min.  max.

Power supply for logic (Vop —=Vss) ...... 0 6.5V
Power supply for LCD drive (Vpp =Vo). ... 0 6.5V

Input \I'Oltage {Vi} ................. VSS VDD Vv
Operating temperature (Ta) ............ 0 50°C
Storage temperature (Tstg) . . ... ...... =20 70°C

ELECTRICAL CHARACTRISTICS
Ta=25°C, Vpp=5.0V+0.25V
Input high™ voltage (Vi) o0 o 2.2V min,
Input “lovwe voltage [V ) v v v v 0.6V max.
Output “high” voltage (Vo) (—lgu=0.2mA) . 2.4V min.
Output “low"” voltage (Vo) (loL=1.2mA) ... 0.4V max,
Power supply current (Igp) (Vop=5.0V) ... 2.0 mA typ.

3.0 mA max.

Power supply for LCD drive (Recommended) (Vpp—Vo)

Duty = 1/16

RETR OEMBE—=N0 s v v eins s aee v 1.6~5.26 V
L e G N LS 46V typ.

HE o A e S R R B 44V typ

TG 42V typ
PPTGAE DRTAR - o clssnaam warsns s . . See page b.

Unit: mm

T R S 'g
wl G
wl 2 2=
[ i:-.._-_,_A,_-_-_----_-___-_g
Sane gl o q
5 i M U T, e
L i ok S e Q
f 3 i
Boghe- o s e o
2 P R T e =]
i :
: ]
1 :
' i
RS e S
055
06
295
3.55
56.2
——

Fig. 1 Display pattern

83
INTERNAL PIN CONNECTION
Pin No. | Symbol Level Function
1 Vsg - ov
2 Voo - +5V Power supply
3 Vo - -
L: Instruction code input

. RS H/L H: Data input

. H: Data read (LCD module—>MPU)
5 AW | H/L L: Data write (LCD module <MPU)
6 B H, H—L Enable signal
7 DBO H/L
8 DB1 H/L
9 DB2 H/L
10 083 HL Data bus line
11 DB4 H/L Note (1), (2)
12 DBS H/L
13 DB6 H/L
14 DB7 H/L

Notes:
In the HD44780, the data can be sent in either 4-bit 2-operation or
8-bit 1-operation so that it can interface to both 4 and 8 bit MPU's.

(1)

(2)

When interface data is 4 bits long, data is transferred using only 4
buses of DB,~DB, and DB,~DB, are not used. Data transfer
between the HD44780 and the MPU completes when 4-bit data is
transferred twice. Data of the higher order 4 bits (contents of
DB,~DB, when interface data is 8 bits long) is transferred first
and then lower order 4 bits (contents of DB, ~DB, when interface
data is B bits long).

When interface data is 8 bits long, data is transferred using 8 data
buses of DB, ~DB, .

DISPLAY POSITION AND DD RAM ADDRESS

CharscterNo. | 1 |2 |3 | a8 |6|7]8 910]\1 12 [13 [1a [15 |18
15t line soatnssuasunumknssacsoasar
2ndline [0 [C1 [c2 [c3 [ca [os [c6 [c7 [ca [co [ca [ce [cc [co [ce [cF
3rdline [0 |91 [92 [93 [o4 [o5 |06 [97 [98 [9s [9a [98 [sC 9D [9€ [oF
athiine |00 [D1 [D2 D3 |04 |05 |06 [D7 [D8 |09 [DA |08 |OC [OD [DE [OF

Notes:

(1) 80 ~ DF are desrribed in hexidecimal for DD RAM address.

(2) The set to HD44780 are "N ="1",F ="0" (2 lines 5 x 7 + cursol).”

(3) DD RAM address is no series in line. Address set is necessary to

(4)
(5)

change the lines.

Circuit is equal to 32 characters by 2 lines type.

In case of executing shift, first line and third line are shifted con-
tinuously, also second line and fourth line, Therefore it happens
that display of third line is transferred to first line.




Unit: mm
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Fig. 2 External dimensions q
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TIMING CHARACTERISTICS
Item Symbol Test condition Min. Typ. Max Unit [
Enable cycle time teye Fig.5, Fig.6 1.0 - - us
Enable pulse width PWEH Fig.5,Fig.6 450 - — ns
Enable rise/fall time ter. tE? Fig.5,Fig.6 - - 25 ns
RS, R/W set up time tas Fig.5, Fig.6 140 - - ns
Data delay time tDoDR Fig.6 - - 320 ns
Data set up time tosw Fig.5 195 - e ns |
| Hold time t Fig. S, Fig. 6 20 i 2 - |
RS 2.2V Z,EVJ
0.6V 0.6V .
S S th
/ /
o 0.6V fosv
PWen n
g tEf
. {2.2v z.zv\\ /
/ 0.6V 0.6V [ Aosv
tE b L tpsw th|
2.2V : 2.2V
DB0~DB7 0.6V Valid Data 0.6V
Tz teve
Fig. 5 Interface timing (data write)
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Fig. 6 Interface timing (data read)





