86 HITACHI

LModdL 325 -429

® 20 character x 4 lines - INTERNAL PIN CONNECTION

m Controller LS| HD44780 is built-in (See page 115). - ‘ ‘ '
. { Pin No. ! Symbol | Level Function
= +5V single power supply ; '
I Vss - ov
MECHANICAL DATA (Nominal dimensions) 2 T veo - +5V Power supply
Modulesize .. ......... 98W x 60H x 12T {max.) mm 3 1 v — -
Effective display area ........... 76.0W x 26.2H mm 2 | Rs L T L: Instruction code input
Character size (5x 7dots) ........ 2.95W x 4.15H mm | ; H: Data input
Characterpitch. . .. ................... 355 mm 5 R/W HIL l: Data read (LCCD modul?-:_h:APPLB
DOtSize .........c.covuuunn. 0.55W x 0.55H mm . | | : Data'wme {LCD module )
T about 65 g 6 | E HHZL,  Enablesignal
{ 7 DBO HIL
ABSOLUTE MAXIMUM RATINGS min. max. 8 | Da L]
Power supply for logic (Vpp—Vss) - . - ... .. 0 65V I o . DB2 H/L
Power supply for LCD drive (Vpp—Vg) .. ... 0 65V 10 | D83 HIL | .
i § Data bus line
Input voltage (Vi) . .. ............... Vss VboV 11 DB4 | H/L Note (1), (2)
Operating temperature (Ta) .. ........... 0 50°C [ 12 085 | WL |
Storage temperature (Tstg) . . .......... -20 70°C 13 DB6 | H/L !
. : —
ELECTRICAL CHARACTERISTICS 14 | DB7 | WL |
Ta=25°C,Vpp =5.0V %025V Notes:
Y . . CTH
Input hlgh voltage (V'H) """"""" 2.2V min. In the HD44780, the data can be sent in either 4-bit 2-operaticn or
Input “low’ voltage (Vi) .............. 0.6 V max. 8.bit 1-operation so that it can interface to both 4 and 8 bit MPU's.

Output “high”’ voltage (VOH) (—IOH =0.2 mA) 2.4V min. (1) When interface data ic 4 Liis long, data is transferrad using only 4
Output “low” voltage (VoL) (loL = 1.2 mA) .. 0.4V max buses of CZ,~DB, and DB, DB, are .:ot used. Data transfer

between the HD44780 and the MPU completes when 4-bit data is
P n =5.0 . typ.
ower supply current “DD) (VDD V) 0 mA yp transferred twice. Data of the higher order 4 bits (contents of

) 3.5 mA max. DB,~DB, when interface data is 8 bits long) is transferred first
Power supply for LCD drive (Recommended) (Vpp—Vo) and then lower order 4 bits (contents of DB, ~DB, when interface
Duty = 1/14 data is 8 bits long).
Rangeof Vpp—Vo . . . .. ... .. oL 1.5~5.25V (2) When interface data is 8 u.t: ici.g, data is transzferred using 8 data
Ta= 0°C . ... . i, 4.6 V typ. buses of DB, ~D8,.
Ta=25°C . ... 4.4V typ
Ta=50°C ................... 4.2V typ
OPTICALDATA .. ........ e See page 5. o 3
DISPLAY POSITION AND DC RAM ADDRESS
Unit: mm 'Chnuc(uNo 2 3 ¥ 4 [ 5 6 7 8 9 {10 ‘[l| 12 113 {14 \15 116 (17 :18 19 |20
Tstine B0 81 82 (83 '84 |85 |86 |87 |88 89 |8A 188 |8C |8D |8€ |8F |90 |91 |92 |93
2nd e [CO (C1 CZ |C3 |C4 [C5 |CB |C7 |CB |C9 |CA |CB |GC |CO |CE |GF (00 |01 (02 |03
70.4 3rd line 94 |95 96 97 /98 (99 |9A |98 [3C |90 [9E |9F |AD (At |A2 A3 (A4 ‘LAs AB |A7
355 Athine (D4 05 D6 (D7 |08 |09 |DA [0B [OC 0O [OE [DF (€0 [€1 [E2 (€3 |€4 €5 |€6 | €7
2.95
L 0.55 Notes:
P o I (1) 80 ~ E7 are described in hexidecimal for DD RAM address.
i gooag * 8 | (20 Function setting of HD44780 shouid be “N = “1”, F = “0"" (2
A : s ggggg :2 zog lines of 5 x 7 + cursol).
IR S800g = (3) DD RAM address is no series in line. Address setting is necessary
Qoaog | a to change the lines.
A 00000 Q- - .. - - .- - - o (4) o R
2, Circuit is equal to 40 characters by 2 lines type.

- FDODD; O mD: (8) In case of executing shift, first line and third line are shifted con-
] bodad O _ — _ g t‘;‘nut:odt{sl»;. alsc: shecc;n’d line and fourth Iine‘. Tf'\erefore it happens
gobobobo Q- - - - - - - - - - - - - - - a that display of third line is transferred to first line.
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Fig. 1 Display pattern
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Fig. 2 External dimensions
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7;7 VR: 10k2~20k$2

Fig. 4 Power supply
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TIMING CHARACTERISTICS

HITACHI

T ! " ! . = ! i
item : Symbol i Test condition Min. ; Typ. Max. ; Unit
Enable cycle time teye i Fig.5, Fig. 6 1.0 ; - - | us
Enable pulse width PWEH | Fig.5, Fig.6 : 450 - - ns
4
Enable rise/fall time tey., tey 1 Fig.5, Fig. 6 : - - 25 ns
RS, R/W set up time tas Fig.5, Fig. 6 . 140 - - ns
Data delay time tODDR Fig. 6 “ - - 320 ns
Data set up time tosw ! Fig.5 195 - - ns
i
Hold time t Fig.5,Fig. 6 20 - - ns
!
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Fig. 5 Interface timing (data write)
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Fig. 6 Interface timing (data read)
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