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ALPHANUMERIC DOT MATRIX MODULES

INITIALIZATION

For 8 bit data interfacing

Wait for 15ms or more
after Vcc rises to 4.5V

1
BF cannot be checked at
this time

RS R/W DB7 0B6 DBS DB4 DB3 0B2 DB1 DBO
g @ 2 g 1 1 X X X X

e e e s — ——— — - ———— — —— —— — - —— = " ——— = o

Function set : DL=1, 8 bit interface data.

DL must set at H during this
initialzation.

Wait for 4.1 ms or more

BF cannot be checked at
this time

For 4 bit data interfacing
/%Z

Wait for 1Sms or more
after Vec rises to 4.5V

| ]
BF cannot be c{\ecked at this time

RS R/W 0B7 0DB6 DBS DB4
a @ 1 2 1 1

Function set : DL=1, 8 bit interface data.
DL must set at H during this initialzation.

I
Wait for 4.1 ms or more

BF cannot be chez:ked at this time

RS R/W DB7 0DB6 DBS DB4
2 "] ] 1 1

e o v e e - —

Function set : DL=1, 8 bit interface -data.

RS R/W DB7 DB6 0BS5S DB4 DB3 DB2 DBY 1BO
g 0 ] 2 1 1 X X X X

————— —————— ——  —— — ——— —— — — — - - - " ——— — —— = w——

Function set : DL=1, 8 bit interface data.

DL must set at H during this
initialzation.

1
| Wait for 100us or move |

RS R/W DB7 DB6 DBS DB4 DB3 0B2 0DB1 1BO
g @ 2 @ 1 1 X X X X

Function set : DL=1, 8 bit interface data.

DL must set at H during this
initialzation.

BF can be ch!:cked at this
time, check fcir not busy

RS R/W DB7 DB6 0BS DB4 D83 DB2 DB1 DBO
g 0o 2 ) 1 1 N F X X

——— —— —— —— —— - —— e ]

Function set : DL=1, 8 bit interface data.™

N = no.of line
F = character font

1
check forlnot busy

g 0 2 2 e @ 1 @ 6 0
Display off

check for not busy
1

g @ 2 g @ 2 ) 2 1

o s e o e e " - - - —— - = — - — —— o]

Clears all display and retum cursor to
home position

1
check forlnot busy

RS R/W 087 DB6 DBS DB4 083 082 081 D8O
2 @2 ) "] g o 0 1 _I/D S

Set the shift mode

R )

End of initialization

*NOTE : IN NORMAL OPERATION, SET S_TO @

DL must set at H during this initialzation.

|
[ Wait for 100us or more |

BF can be checked at this time
RS R/W D87 086 ©DBS5 0B84
2 "] ] 2 1 1

Function set : DL=1, 8 bit interface data.
DL must set at H during this initialzation.

1
heck for not b
che oLn usy

RS R/W DB7 DB6 DBS DB4
1) 2 2 @ 1 %)

Function set : DL=@, 4 bit interface data.

check for:not busy

RS R/W DB7 DB6 DBS DB4
2 '] 0 2 1 2
2 ") N F X X

N = no. of line
F = character font

check forl'lot busy

RS R/W DB7 086 0B5 D84
6 2 @ @ 6 o

Display off

check for:not busy

RS R/W DB7 DB6

0BS5S 0B4

—— — — —— — — — —— —— ——— — ——— — — e o]

check forlnot busy
1

RS R/W 0B7 DB6 DBS DB4
@ ") ") ) ) ")
@ ] ] 1

End of initialization




f——r-‘ C - - .
TIMING CHART ‘
tem Symbol | Heasiring snlmm v.u:. J Unit
. min. typ. | max.
Enatle Cycle Time Joof | Feslz (v - - oS
Enable Pulse Width, High Level PWew | Fgsl.2 . 450 - nS
Enable Rise and Decay Time tete | Fgst2 . — = 5 s
Address Setup Time,RS,R/W—E  tas Fesi.z . 10— 2 T
Data Delay Time ) tDoOR Fig.2 Po= [ _;20_ - _n-S_—
Data Setup Time tosw | Fg1 19 - — s |
Data Hold Time ! Fig.! '_— e T r_wgn1
Data Hoid Time om | Fgz 20— = 8]
Address Hold Time tam 1 Figs.1.2 ‘ i l>07 » - T nS 1
®Vec=5.0V=+ 5%. Ta=25C
FIG.1 WRITE OPERATION FIG. 2 READ OPERATION

RS Xﬁ.. Vim RS (Vin) Vim
Vi Vi k Vit NALT
Tan

14—t ot et {“:u B
LW i / AW FVing
*le 1 Viu J
Pwy m
E /le Vm—l-\.I 1es / - Vin -
T Vil Vi N{ v E Viu 4 " Vs Vi
1r/ lee thsw | W The =% F*—lDUR :
—.._-' | ' |
- R ST - i S S
|
Tesek Tever .é'
{Write Dawa from MPU to MODULE} {Reading Oata from MODULE to MPU)
PIN ASSIGNMENT _ IR
Pin No. Symbol[ Level Function BIn the data bus line, data transfer is performed two times
. by the 4-bit or one time by the 8-bit in order to interface
Vss - OV (GND) with 4-bit or 8-bit MPU.
2 | wc - 23“'; +5V Bin case interface data length isThe data s transferred
3 Vee | — PP for Licud Gvetal O rby using only four buses of DB4~DB7 and the buses of
or Liquid Lrystal Jrive DBO~DB3 are not used. The data transfer to MPU is
) completed by transferring the data of 4-bits twice. Transfer
4 RS H/L Register H:Data Input of upper four bits and low four bits is performed in sequence.

| Select L:instruction Input _
R/W i H/L H:Data Read (Module—MPU)

Bin case interface data length is 8-bit. Data transfer is

5 L:Data Write (Module—MPU) performed by using eight buses of DBO~DB7.
6 E | HH—L | Enable Sgna

7 loBY HAL

8 | 0B HL

9 0B.G H/L

10 | oa 7 HL

Data Bus Line

/)
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ALPHANUMERIC DOT MATRIX MODULES
DISPLAY CHARACTER POSITION AND DD RAM ADDRESS (CONTINUE)

2x16 DMM, 1/18 MUX N=1 : 2-LINE DISPLAY  F=8 : 5X7 DOTS
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 =——DISPLAY POSITION

eolo1|e2|e3les|as|es|o7|osleo|eales|ac|ep|ec|er |00 RAM ADDRESS
SECOND UNE |4@|41]a2]a3la4alaslacla7]aslag]anlalaclaDlaE]sr

FIRST UNE

WHEN THE DISPLAY SHIFT OPERATION IS PERFOMED, THE DD RAM ADDRESS MOVED AS FOLLOW :
AFTER THE LEFT SHIFT INSTRUCTION
1 2 3 4 5 6 7 8 9 10 11 1213 1415 16 ——DISPLAY POSITION

e1|82|a3|e4+|es|ee|e7|os|eolealeslec|len]ee|or |t o] =——0D RAM ADDRESS
41(42|a3l44|45|a6la7|a8la9]anlaB]|4C]|4D]|4E|4F|Sa

AFTER THE RIGHT SHIFT INSTRUCTION
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 =——DISPLAY POSITION

27|00{81|02|63|le4/es5|a6|@7]|es|as|ealeslac|on|ae}=—"00 RAM ADDRESS
67]|40] 4142/4344/a5[a6{a7]a8{a9|anAlaBlac|aDlaE

2x20 DMM, 1/18 MUX N=1 : 2—-LINE DISPLAY F=@ : 5X7 DOTS ‘
‘ 1 23 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 =DISPLAY POSITION
) FIRSTUNE gole1le2lesle4]os|as|ar]os|as]oales[oc]an|ecfor]ia]11]12]13]=—DD RAM AdDRESS

V-

SECOND LINE |4@[41]42|43[44]|45(46|47(48(49|4A|4B|4aC|4D|4E|4F 58|51 (52|53

2x24 DMM, 1/18 MUX N=1: 2-LINE DISPLAY F=@ : 5X7 DOTS
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 =——DISPLAY
FIRST POSITION
LINE ea(a1|e2/@3l@4|as|e6lo7|es{es|ealanlac|an|ac|ar [1a]11]12[13]14|15]16 17| 55 RAM

SECOND [4@|41]|42[43]44]45|46]47]48|a0lsalaB|acC|aDlaE|4F]5a]|51 [52153]54]55]56]57 ADDRESS

LINE
2x40 DMM, 1/18 MUX N=1: 2-LNE DISPLAY  F=@ : 5X7 DOTS ]
1 23 4 5 6 7 8.9 10 11 12 13 33 34 35 36 37 38 39 40 =——DISPLAY
FIRST = POSITION
LINE po|e1|e2|e3|e4|es|ecle7|os|ge|aalaBlac 2021 {2223 |24 (25|26 {27 |=_p) RAM
SECéOND 49|41(a2|a3|a4a]as|acla7]48la0]anlaBlac 68|61 (62|63 64|65 66 (67 ADDRESS
LIN
4x16 DMM, 1/18 MUX N=1: 2-UNE DISPLAY  F=@ : 5X7 DOTS

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 —DISPLAY POSITION
FIRST LINE |00|01|02|03|04|85(06(a7{@8|@9|dA[@B|ec|eD|ec|aF |=—0DD RAM ADDRESS
SECOND LINE|4@|41|42]43|44]|45|46|47]|a8|40|sAlaBlaclaD|aElsr
THIRD UNE [1o|t1|12/1 31 4|1s5{16/r7]18l19]r aj1BlicliofiehrF
FOURTH UNE {50|51|52|53|54|55|56{57|58[s9|s5A{s8[5¢C|sD|sElsF

4x40 DMM, 1/16 MUX N=1: 2-LINE DISPLAY  F=@ : 5X7 DOTS i
‘ 1 23 4.5 6 7 8 9 1011 12 13 1415 16 17 18 19 20 —=—DISPLAY POSITION
FIRST UNE |@@(01(02]|03(04|05(06/07|08|09(aA|@B|ac|eD|BE|oF [1a[11 [12]13|=—0D RAM ADDRESS
SECOND UNE|4@[41|42|43]44]|45/46{47]48[49|analeBlec|eD|sc|sr]|5a]51 [52]53
THIRD UNE 11 4f1sj16[17]18|19[1Al181cliof1E[1Ff2a[21]22[23]24]25]26 |27

FOURTH UINE [54|55|56|57[s8{59|5A|sB|sc|so|sE[sF|eale1|62|6 3| 64|65 66 |67




T on
INSTRUCTION  r25 Tr/W[DB 70B6lDB5I0B 408 308208 1DE] DESCRIPTION FME
Clear displa Clears display and retumns the cursor to home position 1.64 ms
PV le|lafe|o|a|e]|o|e|o| sy g
(Address #). Sets |/D=1 of Entry Mode.
Retum home : Retum the cursor to the home position (Address @). Also returns 1.64 ms
g|lo|a|o|a|a|o|a | |®]| :he display being shifted to the original position. DD RAM contents
remain unchanged. Set DD RAM addresses to zero.
Entry mode set Set the cursor move direction and specifies or not to shift the 40_us
gle|{e|a]|a|ad|a ]| ]1/0]S | display. These operations are performed during data write and read
of DD RAM/CG RAM. FOR NORMAL OPERATION, SET S TO @
Display ON/Off alalalalalalilolc!e Sets ON/OFF all display (D), cursor ON/OFF (C), and biink of 40 us
control cursor position character (B).
Cursor or Moves the cursor and shifts the display without changing DD RAM 40_us
display shift g (60|28 8|1 S/CRALIO|® contents.
Function set elelalol1|olnl|rlel® Sets interface data length (DL) number of display lines (N) and 40 us
character font (F).
Set the CG Sets the CG RAM address, CG RAM dota is sent and received ofter 40_us
1 |MSB
RAM address 2|08 ACC LS8 this setting.
Set the 0D Sets the DD RAM address. DD RAM data is sent ond received ofter 40_us
8|81 |MSB ,
RAM address ADD "B] this setting.
Read busy flag Reads Busy flag {BF) indicating intemal operation is being 40_us
g {1 MSB A
& oddress BF ¢ LS8 performed and reads address counter contents.
Write data to Nrites data into OD RAM or CG RAM. 40
CGor ODRAM |1 | @ [MSB LS8 #2
Read data from ’ Reads data from DD RAM or CG RAM. 40_us
CGorDDRAM | ' [ 1 |MSB LS8
S =1: Accompanies display shift when data | DD RAM : Display data RAM
is written.for normal operation, set to @ CG RAM : Character generator RAM
1/0=1: Increment DL=1: 8 bits ACG  : CG RAM address :
|/D=@: Decrement DL=0 : 4 bits ADD : DD RAM address comresponds to cursor address
S/C=1: Display shift N =1: 2(1) line] AC . Address counter used for both OO and CG RAM address
s/c:g; Cursor move N =6 : 1 line B8 : 1=ON  @=0FF (Blinking cursor)
R/L=1: Shift to the right F =1: 5x18 dots | C : 1=ON  @=0FF (Cursor) -
R/L=8: Shift to the left F =8 : 5x7 gots 0 : 1=ON  @=0FF (Display)
BF =1: Intemndlly operating )
BF =@ Can accept instruction ®0on't Care
INITIALIZATION
The module outomatically performed initialization when powered 4.5V
on (using internal reset circuit). The following instructions are
executed during initialization : — 9.2v tree 0.2v . 0.2v
1. CLEAR DISPLAY OFF
The Busy Flag is kept in the Busy State (BF=1) unit 0.1ms <trec 10ms _ - tofF 3 1ms
initialization ends. The time is 15 ms. Power On Timing Diagram
2. Function Set ———===—v==- ?{L= 10 8-bits long Iinterfoce data NOTE :
= 0: 1 Line display When the above power suppl ition i i i
. pply condition is not satisfied, the internal
3. DISPLAY ON/OFF CONTROL--~ D = @ : Display OFF reset circuitry does not operate correctly. in this case, perform the
g : g g:;ior Og"FF &%eljiedﬂiniti:ﬁzgtionthby sending fu;ction set instructions thrice from
: after tuming the power on. For example, to designate a 8-bits
4. ENTRY MODE SET --—----~ [5/D=J : ;()‘('S':ﬁgTEMENT) data length, send the following instructions thrice.
S. DD RAM IS SELECTED ' RS R/W 0B7 0DB6 DBS D0B4 D0B3 DB2 DBt DBO
Power On Initilization depends on rise time of the supply when ¢ 0 e 9 ! 1 & e e e
it is turned on. The following time relationship must be satisfied. g 0 2 8 1 1 o e e e
ITEM SYMBOL | STANOARD TINE | UNIT ¢ & B3 8 1 1 6 e o o
MIN jTYP |MAX ' When this ends,the module enters B-bits data length mode without
Prwar Gnly Riea Tima | ¢ a1l - 1@ | me fal. then enter 4-bits data length instruction for 4—bits data




