HD44780

instruction or cursor shift instruction (only with DD RAM,
just before reading out execute the "read" instruction from
the second tinme the "read" instruction is serial.

W HOW TO USE THE HD44780

® Interface to MPU

(1) Interface to 8-bit MPU
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Fig. 5 Example of Busy Flag Check Timing Sequence

(D Wen connecting to b-bit MPU through PIA

Fig. 6-2 is an exanple of using a PiA or I/O port (for single chip
m croconputer) as an interface device. Input and output of the
device is TTL compati bl e.

In the exanple, PBO to PB7 are connected to the data buses DBO to
DB7 and PAg to PA2 are connected to E, R'Wand RS respectively.

Pay attention to the tinming relation between E and other signals
when reading or witing data and using PIA as an interface.
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Fig. 6 Example of Interface to HD63B0O Using PIA (HD68B21)
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@ Connecting directly to the 8-

bit MPU bus line
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(® Exanple of interfacing to the HD6301
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(2) Interface to 4-bit MPU

The HD44780 can be connected to a 4-bit MPU through the 4-bit MPU 1/0
port. If the I/O port has enough bits, data can be transferred in
b-bit lengths, but if the bits are insufficient, the transfer is made
in two operations of 4 bits each (with designation of interface data
length for 4 bits). In the latter case, the tining sequence becones
somewhat conpl ex. (See Fig. 7)

Fig. 8 shows an exanple of interface to the HMCS43C.

Note that 2 cycles are needed for the busy flag check as well as the
data transfer. 4-bit operation is selected by program
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(Note) IR7, IR3: Instruction 7th bit, 3rd bit
- AC3 Address Counter 3rd bit

Fig. 7 An Example of 4-bit Data Transfer Timing Sequence
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HMCS43C: Htachi 4-bit single-chip ncroconputer

Fig. 8 Example of Interface to the HM(CS43C



HD44780
Interface to Liquid Crystal Display
(1) Character Font and Number of Lines

The HD44780 can perform 2 types of display, 5 x7 dots and 5 x10 dots
as character font, with a cursor on each.

Up to 2 lines are displayed with 5 x7 dots and 1 line with 5 x10 dots.
Therefore, three types of common signals are avail abl e:

Nurber of Nurber of Dut y

Li nes Char acter Font Conmon Si gnal s | Fact or |
1 5x7 dots + Cursor | 8 1/8 |
1 5 x10 dots + Cursor 11 1/11
2 5 x7 dots + Cursor 16 | 1/16

Nunber of lines and font types can be selected by program
(See to Table 5 Instruction)

(2) Connection to HD44780 and Liquid Crystal Display

Fig. 9 (1) and (2) show connection exanpl es.

C,O.Ml
CO:Mu
HD44178¢0
SEG e || —_— Liquid Crystal
: Display Panel
: ] (8 character s
SEGsn x 1 lines)

(a) Exanple of a 5 x7 dot, 8 character x 1 line Display
(1/4 Bias, 1/8 Duty)

COM;
c():Mll
SEG,
: -=TT Liquid Crystal
Di spl ay Panel
Il s (8 characters
SEG4o x 1 line)

(b) Exanple of a 5 x10 dot, 8 character x 1 line Display
(1/4 Bias, 1/8 Duty)

Fig. 9 (1) Liquid Crystal Display and Connections to HD44780
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COM,
COMg
COM,
COM e
HD44780
SEG,‘ ) | Liquid Crystal
"""""""""" Display Panel
(8 characters
: x 2 lines)
SEG4o

(c) Exanple of 5 x7 dot, 8 character x 2 lines Display
(1/5 Bias, 1/16 Duty)

Fig. 9 (2) Liquid Crystal Display and Connection to HD44780

Since 5 signal lines at the SEG can display one digit, one HD44780 can
display up to 8 digits for |-line display and 16 digits for 2-line
di spl ay.

In Fig. 9 exanples (a) and (b), there are unused common signal term -
nal' s, non-selection waveforms which always output. \hen the liquid
crystal display panel has unused extra scanning lines, avoid unde-
sirable influences due to cross-talk in the floating state by con-
necting the extra scanning lines to these common signal terminals.

COM;

COM, ———

com |-
HD44780

SEG,

SEG40

5 x7 dot, 8 character x ine Display (1/4 Bias, 1/8 Duty)

Fig. 10 Using COMg to Avoid Cross-talk on Unneeded Scanning Line
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(3) Connection of Changed Matrix Layout
In the preceding exanples, the nunber of lines was matched to the
nunber of scanning lines. The followi ng display types are possible

by changing the matrix layout in the liquid crystal display panel.

COM,

COM,3

SEGl
HD44780

SEGqo
coM,

coM,,

(a) 5 x7 dot, 16 character x 1 line Display
(1/5 Bias, 1/16 Duty)

SEG;

SEGeo—— J{{{I T ====""_"__

COM,

COMs

iD 44780

B¢ TY e ———— | £ | S

SEG4o

(b) 5 x7 dot, 4 character x 2 line Display
(1/4 Bias, 1/8 Duty)

Fig. 11 Changed Matrix Layout Displays

In either case, the only change is the layout. Display characteri-

stics and the number of liquid crystal display characters are depend-

ent on the number of common signals (or duty factor), Note that the

display data RaM (DD RAM) addresses for 8 characters x 2 lines and
16 characters x 1 line are the same as shown in Fig. 9.



o Power Supply for Liquid Crystal Display Drive

HD44780

Various voltage |evels nmust be applied to HD44780 termnals Vi to Vs to

obtain liquid crystal display drive waveforns.
changed according to duty factor

Table 6 Duty Factor and Power Supply for

The voltages nust be
Table 6 shows the relation

Liquid Crystal Display Drive

tyF\actgii % Y %
R T z
Vi Vee = 4 Vie Vee = % Vico
Ve Vee = % Vicn Vee = %Vieo
Vs Vee = % Vi Vee — % Vico
Vi Vee = X% Veen Vee — % Viep
Vs Vcc - VI.CD Vcc - Vl.cn

Vpcp gives the peak va

ues for liquid crystal

Vee (+5V)

Vee

Vi R

v, :I iR

Vs VLCD
$R

Vy
2R

Vs
¥ VR
-5V

(a) 1/4 Bias
(1/8, 1/11 Duty)

Fig. 13 Drive Voltage Supply Example

display drive waveforns.
Resi stance dividing provides each voltage as shown in

Fig. 13.
Vee (+5V)
Vee
SR
Vi 1
AP iR
Vs B 1Yo
3R
Vy
3R
Vs
/!' VR
-5y
(b) 1/5 Bias
(k/16 Duty)
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® Relation between Oscillation Frequency and Liquid Crystal Display Frame
Frequency

The followi ng exanples of liquid crystal display frame frequency apply
only when oscillation frequency is 250kHz. (1 clock = 4us)

(1) 1/8 Duty

400 clock
1 z | s l 4 1 —————— l 8 | 1 2

Vee

COM, Vi
V2 (Vs)

Ve

Vs

f—————1 frame ————{

1 frame = 4 (us) x 400 x 8 = 12800 (us) = 12.8 (ns)

(Hz)

Franme frequency ﬁ = 78-1

(2) 1/11 Duty

400 clock

1 2 I 3 ’ 4 I —————— I 11 1 ]21
. |

cM,

v
Va(Vs) —— I I I

N [11 |

Vs I
f—————t-tram—

1 frame = 4 (us) x 400 x 11 = 17600 (us) = 17.6 (ns)

Frame frequency :m = 56.8 (Hz)

(3) 1/16 Duty

200 clock
e | 1| 2|

N —

1 frame = 4 (us) x 200 x 16 = 12800 (us) = 12.8 (ms)

Frame frequency :m =78.1 (Hz)
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e Connection with Driver LS HD4410CH

You can increase the nunber of display digits by externally connecting a
liquid crystal display driver 1SI HD44100H to the HD44780.

Wien connected to the HD44780, the HD44100H is used as segment signal
driver. The HD44100H can be connected to the HD44780 directly since it

supplies CLj, CL2, Mand D signals and power for liquid crystal display
drive. Fig. 14 shows a connection exanple.

Caution:  Connection of voltage supply terminals VI through vg for |iquid
crystal display drive is conplicated.

Up to 9 units of the HD44100H can be connected for I|-line display (duty
factor 1/8 or 1/11) and up to 4 units for the 2-line display (duty factor
1/16).  RAM size limts the HD44780 to a maxi mum of 80 character display
digits. The connection nethod in Fig. 14 remains unchanged for both
I-line and 2-line display or both 5 x7 and 5 x10 dot character fonts.
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