
lnterface To Mpu
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DBz

Instruct ion
Wnite

Busy F tog
Check

Busy F tog
Check

Instnuct I  on
l{r  i te

(Note) lR7, lR3: Instruction 7th bit, 3rd bit
AC3: Address Counter 3rd bi t

Example of 4-bit Data Transfer t iming sequence

The HD44780 can be connected to a 4-bit MPU through the 4-bit MPU l/O port. lf the l/O port has enough bits, data can
be transterred in 8-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). ln the latter case, the timing sequence becomes somewhat complex.

Fig-13-4 shows an example 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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HMCS43C: Hitach: 4-bit Single-chip microcomputer Example of Interface to the HMCS43C
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lnterface To Mpu

'Vcc=5.0V 1 100/0,  GND=0V, fa-  _20 +75"C (ln case control LSI is HD44780)

I tem Symbol
Measuring

Condit ion

Standard Value
Unit,

mrn. typ. max

Enable Cycte Time Tcvce Figs.  1.2 1 000 ns

Enable Pulse Width,  High Level PwrH Figs.  1.2 450 NS

Enable Rise and Decay Time tE ' ,  TEI tr inc 12

Address Serup Time.RS,R/W-E tes Figs.  1.2 140 ns

Data Delay Time tDDR tr id ) 320 ns

Data Setup Time IOSW Fig.  1 195 ns

Data Hold Time (Write Operation) TH Fig.  1 10 ns

Data Hold Tirne (Read Operation) IDHB Fig. 2 NS

Address Hold Time tnr Figs.  1.2 10

JRS

R/W

t

DBo-DBz

Vrnr Vrn,
v'r Vrur

Vo l .  id Doto

12



lnterface To Mpu

KJ

R/\,J

t

D Bo -D B;

Vtnr
Vrr-r

Vtnr
Vrur

Vol. td Doto

LCD
ontno I  Ler

&
Dr' lven

I

---- t .  in.  r  ver LSI i

Pin No Symbol Level Pin Descript ion Functions
Vss Ground OV
Voo Supply voltage lor logic 5V 150/o
Vo Contrast adjustment Decision by user system

NJ H/L Register select ion H: Data input
L: Instruct ion code input

5 R/W H/L Read/Write H: Read L: Write
b E H, H-rL Enable s ignal
7 DBO H/L Dala bi t  0 T

8 BITS

I
I
I
1

T
4 BITS

I

I DB1 H/L Data bit 1
o DB2 H/L Data bi t  2

10 DB3 H/L Data bit 3
11 DB4 H/L Data bit 4
tz DB5 H/L Data bit 5
IJ DB6 H/L Data bit 6
14 DB7 H/L Data bit 7

13



Power Supply For Lcd Driver (1/S Bias)

Rr

R:

Rr

Rr

Rs

I
Vr-co

I

Vr

Vz

Vr

Vr

Vs

VDD - 1/5 Vrco

VDD - 2/5 Vr-co

VDD - 3/5 Vr-co

VDD - 4/5 Vr-co

VDD - Vr-co

- Power Supolv Circuit Diaoram:

vcc

Vr

Vz

Vr

Vc

V0=Vs

VDD

LCM VO

VDD-VO : LCD driving voltage
VF :10K-20K

I 
vDD-vo



Character Generator Rom (CG Rom)
This character generator ROM (CG ROM) generates a character pattern of 5 x 7 dots from B-bit character code and
provides 192 character patterns.

Correspondence between Character Codes and Character Pattern
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Character Generator Rom(CG Rom)

rnslrucl ton
Code

Descr ipt ion
Execut ion t ime
(when fasc is

250 kHz)
Note, l

Execut ion t ime
(when fasc is

1 60 kHz)
Note 2

RS R/W DB. DB., DB' DBr DB. DB: DBr DB,'

Clear drsplay 0 0 0 0 0 0 0 0 0 1

Clears al l  d isplay and returns lhe
cursor to the home posi t jon

. (Address 0).
82ps -  1.64ms 120!s -  4,gms

Relurn home 0 0 0 0 0 0 0 0 1

Returns the cursor to the home
posi t ion (Addresso).  Also returns
the display being shi f ted to the
or ig inal  posi t ion.  DD RAM
contents remain unchanged.

40trs -  1.6ms 120!s -  4.8ms

Enlry mode

s(al
0 0 0 0 0 0 0 I t/D J

Sets the cursor move direct ion
and speci l ies or not to shi f t  the
display.  These operat ions are
per formed dur ing data wr i te
and read,

40 4s 120 tS

Drsplay ON/
o:t  .on' :o,  

_

Cursor artd
drsplay shi l t

0

0

0

0

l0

t ' -
0

0

0

0

0 ; | . ;

c ö
sets oN/oFF of  a l l  d isplay (D).
cursor ON/OFF (C).  and bl ink ol
cursor posi t ion character (B).

40 rs 120 ps

R/L
Moves the cursor and shi f ts the
dasplay wi thout changing DD RAM
contents

40 7rS 120 1s

Funcl ton sel 0 0 0 0 'I DL N F
Sets rnterface data length (DL)
number of  d isplay l ines (L) and
character font  (F).

40 rrs 120 1s

Set CG R,AM
a o o ress.

0 0 0 1

Sets the CG RAM address. CG
RAM data is sent and received
after th is set t ing.

40 ps 120 tS

SeI DD RAM
address

0 0 1

Sets the DD RAM address. DD
RAI\,4 data is senl and received
after th is set t ing.

40 as 120 ss

Sead busy
l lag & address

0 1 BF

Reads Busy f lag (BF) indicat ing
internal  operat ion is being
performed and reads address
counter contents.

'I 
/rS 1 lrS

Wri le data
to CG or
DD RAM

'I 0 Wri te Data
Writes data into DD RAM or CG
RAM,

40 1s 102 ps

Read dala
to CG or
DD RAM

'l 1 Read Data
Reads data f rom DD RAM or CG
FAM.

40 as 120 ps

l /D = 1: lncrement(+1) l /D = O: Decrement (-1)
S = 1:  Accompanies display shi f t .
S/C = 1: Display shitt S/C = 0: Cursor move
R/L = 1:  Shi f t  to the r ight .
R/L = 0:  Shi f l  to the lef t .
DL = l :  I  b i ts DL = 0:  4 bi ts
N =1:2l ines N=0: l l ine
F = 1:5x10dots F=0:5 x Tdots
BF = 1:  Internal ly operat ing
BF = 0:  Can accept instruct ion

DD RAM: Display data RAM
CG RAM: Character generator RAM
Acc: CG RAM address
Aoo: DD RAM address

Corresponds to cursor
address.

AC: Address counter used for
both of DD and CG RAM
aooress.

Execut ion t ime changes when
frequency changes.
(Example)
When fosc is 270 kHz:

40ps x -  = 37ps

16
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Dot Matrix Module With Backlight

.  THICKNESS: (AVG) 1.Omm

. Wide driving condition of 40-2000 Hz & 30V-250V (Typ: 120V,400H2)
' Standard Colors: Aviation Green, Blue Green, Yellow Green, Green, Warm White, Cool White, Auto White
r TemF. range: Operat ing:  -40oC - +SSoC

Storage: -65oC - +65oC
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Light Emitting Diode Backlighting
.  L i fet ime: more than 100.000hrs.
r Low voltage DC: + 5V
r Various color: Yellow Green (Slandard), Red, Orange, Amber, Green (Option)
. 2 backlight methods are available: Bottom Backlight, Edge Backlight.

Example of Bottom Bakclight (pVC160205 AyL)

Example of edge backlight (PVC400201 AYL)

The LED chips are distr ibuted over the edge of  the i l luminat ion uni t ,  which gives the most uni form l ight .  As below:

L i  ght  Ar 'eo

I r r r l t l t t r r l r r r

A^
'+ ,u

< t l
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1n

0 a0 40 50 B0

IF-Forwo,rd Cunnent-nA

RELATIVE LUMINDUS INTENSITY

VS. FI]R}/ARN CURRENT

The LED chips are distr ibuted over the whole l ight  area of  the i l luminat ion uni t ,  which gives the most uni form l ight .  As below:
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Light Emitting Diode Backlighting
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Optical Specifications 0f 1/16 Duty TN Dot Matrix Module

I tem Symbol Min. Tvp Max. Unit
View angle (Vert ical ly)  C,>4 o 25 Degree
View angle (Hor izontal ly)  Crz4 0 -JU 30 Degree
Contrast ratio UR 4

Response t ime 25oC (Rise) Toru 100 150 mS
Response t ime 25"C (Decav) Torr 120 150 mS

I tem Symbol Min. Tvp Max. Unit
View angle (Vert ical ly)  C,>2 UX -35 Degree
View angle (Hor izontal ly)  C,>2 -40 40 Deoree
Contrast  rat io CF o

Response t ime 25oC (Fise) Toru 180 zcu mS
Response t ime 25oC (Decay) Torr 190 t3u mS

Item Symbol Min. Tvo. Max. Unit
Operat ing temperature Top 0 1J 50
Storage lemperature Tsr z3 oc

lnput voltaoe Vss Voo
Supply voltage for logic Voo-Vss 3.U o.3

Supply vol taoe for LCD Voo-Vo 0 b.5

I tem Symbol Test condition Min. fvo. Max Unit

Supply vol tage for LCD Voo-Vo

Ta = ooc 4.8
Ta = 25"C 4.5

Ta = 50oC 4.2
Input \ ' l l tage 5.0 5.3
Input high vol taqe 2.2 VDO

Input low vol tage 0 U.D

Output high voltage VOH loH = 0.2m4 2.4
Output low voltage VoL lor-  = 1.2m4 o.4
Supply current tDo Voo = 5.0V t .o z.) mA
Input leakage current l rxc l .o pA



,,,.,,",.,,"....*,*. iiffi 4

Character Series

DISPLAY PA'TERN



Character Series

r  3,53 r
I  ?,78 r  I
|  ,0,57t I
l , r  0,s |  |

i r -  I  I
=-trtrtrtrD-t-- I -nDtrDO

lrl lRl trtrtrDtr
YI - : l  nnnnnor or öEEE-

trDDEtr

tr
O
tr
D
D
D
E
D

8trtrtrtr
--trtrtr8tr

OtrDEtr

DISPLAY PATTERN

Pin NO. Symbol LEVEI Pin Descr ipt ion Funct ions

'1 D87 H/L Data bi t  7 T
4 BITS

i
I

-l-
" "r't=

I
I
I

2 H/L Data bi t  6

DB5 H/L Data bi t  5

DB4 H/L Data bi t  4

DB3 H/L Data bi t  3

6 DB2 H/L Data bi t  2

7 har H/L Data bit . l

a DBO H/L Data bi t  O

I EI H. H/L Enable s ignal  for  vpper panel

10 H/L Read/write H: Read L:  Wri le

11 RS H/L Register select ion
'H: Data Input

L;  Instruct ion code Input

12 VO Contrast  adiustment Decision by user system

13 GND Ground OV

14 Supply vol tage for logic 5V 1 5olo

15 H, H-L Enable s ignal  for  lower panel

NC No connecl ion

39
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lnitializing By lnstruction:

lf the power supply conditions for correct operation of the internal reset circuit are not met, initialization by instruction is required.

Item Symbol Test condition
Limit

Unit

mrn max

Power Supply Rise Time t
UCC 0.1 10 MS

Power Supply OFF Time torr '| ms

Since the internal reset circuit wil l not operate normally unless the preceding conditions are met, init ialize by
instruct ion.  (Refer to " ln i t ia l iz ing by Instruct ion' , )

Vcc

0, lnsltrccl l0r'rs

Vcc 0.2V 4.5V t,"" 0.2V torr>' lms torr.  O.zV 0.2V 0.1ms< 1,"" 10ff is

(Note) toFF stipulates the time of power OFF for momentary power supply instantaneous dip or when power
supply cycles ON and OFF.



lnitializing By Instruction:

DBr
1

DBo
0

I

i

DBr
0

R/W
0

RS
0

Power on.
I

Wait at least 1Sms after Voo has reached 4.5V.

DB.'
1

Wait at least 4. 1ms.
I

DB;
0

I
Wait at least 100 rs,

I
DBo
0

, l_- ,
DBo

I
0

0
0

I
End ot  in i t ia l izat ion

00001

I erry flag cannot be checked before this inl"*"tion 
-l

L_ is executed. I
Function set (interface data length of 8 bits)

Busy flag can be checked from the following
instructions on. When busy flag is not checked. the
waiting time taken til l the next instruction is given
is reguired more than the executing time of

Busy flag cannot be checked before this intsruction
is executed.

Function set (interface data length of 8 bits)

Busy flag cannot be. checked before this intsruction
, ts exeoutecl.

Function set (interface data length of a bits)

i ra 
-RA,v 

DB,
l_9_ ___q__ _0

DBa DBs DBr
011

RS H/W
00

DB; DBI
11

I

RS
__0

0

0
U

0
U-o-_

U

R/W
0
0
0

DB., DB.'
0

10

DMr
0

0
1

0
0

0

-l
5

0
0
0

0
0

0
0

0
1
n

0
U

0
0

i$l!t],.Lrgls.__

+ Function Set (set to interface data length of 4 bits)
(instruction of 8 bits length).

+ Function Set
-r Display OFF
--+ Display clear
-r Entry Mode Set

Function set (interface data length of 8 bits)

Function set (interface data length of 8 bits)

Function Set
Display OFF
Display clear
Entry Mode Set

00
1 t/D

0
0

R/W
0
0

DBr DBn DBs DBr DBr
00111

-)
--+
-''|
'-+

001

Busy flag can be checked from the following
instructions on. When busy busy flag is not
checked. the waiting time taken til l bhe
next instruction is oiven is reouired morenext instruction is given is required more
l.lqn th9 el_e-culing JL[9 of instructions.

End of init ialization



Interface To Mpu

R/\/

t

I  n tenn o.  I

DBz

I  n tenn o.  l .  [oeno.to i  n

Instnuctton
f{n i ta

Busy F log
Check

Busy Fl .og Frr t  Ff  o{  Instruct ion
Check I  Check I  V/n i te

Example of  Busy Flqg Check t iming sequence

(1) When connect ing to 8-bi t  MPU through ptA
Fig.13-2 is an example of using a PIA or l/O port (for single chip microcomputer) as an interface device. Inpur and
output of the device is TTL compatible.

In the example, PBo to PB; are connected to the data buses DBo to DB; and PAo to pA: are connected to E, R/w
and RS respectively. Pay attention to the timing relaiton between E and other signals when reading or writ ing data

,  and using PIA as an interface.

HD68B00: I  b i t  CPU

Expample of Interface to HD68B00 Using PIA (HDG8B21)

)
I  uonnecTed
\ to LIqutd
I  Cnysto L

I  
DisRtav

I

HD6EBNC

Ars
Arr
Arg

Ar
Ao

R,/U
VMA

bz

DBo 
-DBz

FSa
CSr pAa

CSo
RSr PAr
RSo
R/lJ PAo
E

HD68BE1

PBo -PBz
Do-Dt

RS C[Mr-
CUMrc

R/U

tr SEGr-
ö--
JLLI, IO

HD44780

DBo -DBz


