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1.0INTRODUCTION

This USER'S MANUAL is introduced the outside dimensions, optical characteristics,

electrical characteristics, interface, controller commands, etc. of the custom design LCD

module.

1.1 FEATURE

(1) Display mode: STN POSITIVE, TRANSFLECTIVE, YELLOW-GREEN COLOR

(2) Display format: 20 characters X 4 line

(3) Driving method: 1/16 Duty, 1/5 Bias

(4) Viewing direction: 6 o’ clock

(5) Control IC: ST7066U-0A ST7065C

(6) Interface Input Data : 4-Bits or 8-Bitsinterface available

(7) Back light: LED (Yellow-Green )

2.0 DIMENSION DIAGRAM
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3.0 MECHANICAL SPECIFICATIONS

ITEM STANDARD VALUE UNIT

DOTS 5X8 characters -

DOT SIZE 0.55X0.55 mm

DOT PITCH 0.60X0.60 mm

MODULE DIMENSION 98.0(W) x 60.0(H) x 1.6(T) mm

EFFECTIVE DISPLAY AREA 84.0(W) x 31L.O(H)MIN mm
4.0 MAX STANDARD VALUE

ITEM SYMBOL MIN. TYPE | MAX | UNIT
OPERATING TEMPERATURE Top -10 25 60
STORAGE TEMPERATURE Tst -20 / 70
INPUT VOLTAGE VI VSS / VDD \%
SUPPLY VOLTAGE FOR LOGIC VDD-VSS -0.3 / 7.0 Vv
SUPPLY VOLTAGE FOR LCD VDD-VO VDD-10.0 / VDD+0.3 Vv
S5.0ELECTRICAL CHARACTERISTICS
ITEM SYMBOL CONDITION MIN. TYP. MAX. | UNIT
SUPPLY VOLTAGE
Vop-Vss Ta=25 °C 2.7 5.0 55 \Y

FORLOGIC
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SUPPLY VOLTAGE Vop-Vo

Ta=25 °C 3.0 5.0 10.0 v
FOR LCD (Vop)
INPUT HIGH VOL. Viy Ta=25°C | 0.7VDD - VoD Vv
INPUT LOW VOL. Vi Ta=25 °C -03 - 0.6 Y%
OUTPUT HIGH VOL. Vou Ta=25 °C | 0.75VDD - - v
OUTPUT LOW VOL. Vo Ta=25 °C - - 02VvDD | V
SUPPLY CURRENT ID VoD = 3.0V - 0.1 0.25 mA

6.0 OPTICAL CHARACTERISTICS

M easurement
No [tem Symbol MIN. TYP. | MAX. Unit
temperature
1 Contrast Ratio Cr 25 2.60 3.17
Response | Risetime Tr 25 - - 0.2 us
’ Time Fall time Tf 25 - - 0.2 us
6H,d =0° 01 25 55 Deg.
Viewing | 12H,® =180 0 2 25 0 Deg.
’ Angle ® =90° 63 25 45 Deg.
& =270 04 25 45 Deg.
4 Frame Frequency 25 190 270 350 Hz

6.1 OPTICAL MEASUREMENT SYSTEM
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6.2 DEFINITION OF 6 AND ©®
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6.3 DEFINITION OF CONTRAST RATIO Cr
DEFIMITION:
C _ Brightme=ss of or—selectiorn dot ¢ =7
r'Br‘ightﬂE‘EE of selectiorn dot (hs?
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£ 1 dot

6.4 DEFINITION OF OPTICAL RESPONSE TIME
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7/.OINTERFACE PIN FUNCTION DESCRIPTION

PIN NO SYMBOL FUNCTION
1 VSS Power Ground
2 VDD Power supply for logic circuit(+5V)
3 VO For LCD drive voltage (variable)
4 RS(C/D) H: Display Data, L:Display Instruction
5 R/W H: Data Read (LCM to MPU) ; L: Data Write (MPU to LCM)
6 E Enable signal.
Write mode (R/W = L) data of DB<0:7> is latched at
the
falling edge of E.
Read mode (R/W = H) DB<0:7> appears the reading data
while E is at high level
7-14 DBO-DB7 | Data bus. There state 1/0 common terminal.
15 A Power for LED Backlight (+5V)
16 K Power for LED Backlight (Ground)

8.0 BLOCK DIAGRAM
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8.1 POWER SUPPLY BLOCK DIAGRAM
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9.0 TIMING CHARACTERISTICS
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Write Mode (Wriling data from MPU fo STTDEEL)
Te Enable Cycle Time IPin E 1200 | - . -
Tew Enable Pulse Width |F"in E 140 - - ns
Tg.Te |Enable RiseFall Time |Pin E - - 25 ns
Tas Address Setup Time |Pins: RS RW E 0 - - ns
Tan Address Hold Time |F'in5 RS, RW . E 10 - - ns
Tosw Data Setup Time |Pins: DED - DEY 40 - - ns
T Data Hold Time  [Pins: DBO - DB7 0 | - : fs

Read Mode (Reading Dafa from STTOEED fo MPL])
Te Enable Cycla Tima |Pin E 1200 = = ns
Tew Enable Pulse Width |Pin E 140 - - ns
Tr.Te |Enable RisaFall Time |F“in E - - 2D ns
Taz Address Setup Time |Pin5: R5.EW E 0 - . ns
Tan Address Hold Time |Pins: RS RW E 10 - - ns
Toor Data Setup Time |Pins: DED - DET - - 100 ns
Tw Data Hold Time |Pin5: DBO - DBY 10 - - ns

&  Writing data frem MPU to STT0GEL

VHI
S -

=

N we X
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# Reading data from STFO&EU to MPU

|5 LK

DBe-DET >{ Wiid K

=

10.0 Display control instruction

The display control instructions control the internal state of the ST7066U-0A. Instruction is received from

MPU to ST7066U-0A for the display control. The following table shows various instructions.

LNEne &ne 1ol Caleg o L LI 15 LIl

® [Dasignate STT0GEL functions, such as display format, data length, etc.
# Set internal RAM addresses

& Perform data transfer with internal RAM

IruciL

&  COthers
Instruction Tabla:
I Instruction Code 5 Description
nstruction escription i
rs |rw|DB7 |DBG|DBES |DB4 | DB3 | DEZ|DEM|DBO P Time
{27k Hz)
Clear Wiita "20H" 1o DDRAR. and
: g o |lo|le]al|lala | alo 1 [Iset CORAK address o 1.52 ms
Displa
pay 008" from AC
Sel DORAM address 10
FO0H" from AL snd nehem
EELL:[EH i 1] o] 1] {i a {i ] 1 n feursor i it adgnal position 1.52 ms
il shifled. Tha contants of
DR AM are not charged
Sets cursor mows direclion
Enlry' Mode and specifics display shift
Sal o jolololaofao]a| ]| s [Thessoperations are 37 us
perfarmsd during dats write
ard resad
: D=1 erifive desplay an
Dizpla
. pfojofojofo]r|D]|c| e fCstcursean I7 us
ON/OFF B=1aursar pasilion on
Sel cursar moning and
E:.;FEE[ or 0 a . B . 1 lac | re display shift conirol bit, and 37 us
Sl'll'ﬁ ¥ g T lhe direction, withoat
changing DORAM data
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a DiLiriestace dala is B4 bis
hon
EI;?E o [} a [u} [} 1 OL| M E K g (M of e is 201 A7 s
F-font size is Sx1 158
Set CGREAM St CHRAM addrass in
i 0 ACE | AT 3| acz | ac
ddress a | a 1 Cs | ace | aca| acy | ac Arrmdﬁ'r_-i.afrulmer 37 us
sl AN
H ™ a | a 1 | ace | acs | ace | acs| acz | ac | aco 2 DDRAM address in 3T us

ddress aokiress counier

Ve hather durmng intamal

Raad EUE}-' g eration of nol can b
flag and 0 | 1 | eF |ece|Acs | acs | acs | ace | s | Ack |known by reading BF. The 0 us
ddrass ponbants of addness countar

Can GE0 De read

" -y Wiile data irls nlamal
mmﬂata 1| o |o7|o6|os|oe|oe|o2| o | oo |RAM 37 us
(CORAMICGRAM)
Rosd data o inldamal
F::ﬁﬁdg‘:ﬁ 1 1 lor s |os | owloe | e | oo | oo [Ram a7 us
{DORAMCGRAN)

Pote

Be sure the STHOEGEL s not in the busy stale (BF = 0) before sending an nstruction from the MPLU to the
STTOEEL). IF an metruction is seni wilhoul checking tha busy flag, the time bateean the firsl insbrection and next
instruction will ake much kKogar than the instirection time itsall. Refar o Instrucion Table for the list of aach
instruction exsecution time.

B Instruction Description

#® Clear Display

A RW Dy DES DEs DBA DRY DR DR D85
el e et

Clear al the dsplay data by writing “20H" (spaca code| to all DORAM address, and set DORAM address o
O0H" i AC {address countar). Retum cursor to the oniginal status, namely, bring the cursor 1o the kit sdoe
on first ling of the dsplay. Maks enbry mode incremeant (U0 = *17).

# Raturm Homa

RS RW DE7 DEE DEE DE4 OB3 DE2 DE1 D80
E‘-:-delc-]-:-lc-ln]n:-[-:-]-:-[c-l||-=

Return Home & cursor retum home imstruction. Set DDRAM address to “00H" into the address counter

Return cursor o ks original site and reiurn display @ s ofiginal stafus, i shifted, Conlents of DORAM doas

neat changs
& Entry Mode Set

RE F¥ DEr DES DE= DB DB DED DE1 LB
NN ENER

Sai the moving direction of oursor and display.
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D Increment | decrement of DDRAM address (cursor or blink)
When VD = "High®, cursca/blink maweas. to right and DDRAR address is increased by 1.

Whin VD = "Low”, cursor’Dink mavas to kR and DORARM addrass is decnsasaed by 1
* CGRAM operates the sarme as DDRAM, when read from of write 1o CGRAM

5: Shift of entire display
When DORAM réad (CGRAM readdwrile) operalion ar S = "Low”, shifl of @énlire display & nol performéd, 1

5 = "High™ and DIDEAM write operation. shift of emire display & parformed acoording o 10D valee (1D =
17 shift ledt, FO =707 © shifl Aght).

Display ONIOFF

5 o Description
H H Shift the display ta ths ksft
H L Shift the display to the right

R FW DEF 086 D8 DBE4 DAY DBX DB D80

=[]

Control display'cursortink OMCOFF 1 bit ragistar.

D : Display ONMOFF control bit
Wheen D = "High™, anfire dsplay i urnsd an

Wi'hen D = "Low”, display s lumed off, bul display data & remamed i DORAM.

C ! Cursar OMIOFF camtral bit
When G = "High®, cursor i turned an.

Wi'hen O = "Low”, cursor i disappaarad in current dgplay, but 10D register ramains ils data

B : Cursor Blink ONIOFF control bit
Wi'hen B = "High™, cursar bink s on, that performs allernate between all the high data and display

charactar at the cursor position
When B = "Law". bk is off

Cursor or Display Shift

'E'\'-d-tll'.-l-.'llnll'.-ll:ll||.=|-i'.|FIII.-:I-:

RS FW DEr 086 D% DE4 DAY DBEX DEY D80

Without writing of reading of d=play data, shift nghtilelt cursor posiion o display. This mstruction = used

comact or search display data. During 2-lins mode dsplay, cursor mavas 1o the 2nd line afler 408h dagit of 15t
ing. Mote that display shift is performed simukanecusly in all the line. When displayed dala is shified
rapeatedly, each line shified indridually, YWhan deplay shift is performed. the contants of address countar ara

nal han g
5/C | RIL Description AC Value
L L |Shift cursor o the lefi AL=AC-1
1 H Shifl curser 1o B right AC=AC+H
H L Shilt display b the lafl. Corsor folows the display shift  |AC=AC
H H  |Shilt display to the right. Cursor Tollows the display shifl [AC=AC

Verll Total 14 pagesl2
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® Function Set RS RW DB7 DB6 DBs DB4 DB3 DB2 DB1 DBO

Coedel g JOQO]O] 1 |DLIN]YF ] =] x

= DL : Interface data lengih conirol bl
When DL = "High", it maars 8-bil bus mode with MU

Whan 0L = "Low”, &t means 4-bil bus mode with MPL. 50 o speak, DL is a signal io salect
Bt or 4-bil bis moda
Wihan 41 bus moda, il naads 1o iransfer 4-hit data by baa limas

" N : Display line number conirol b
Whan M ="Low", § msans 1-ling display moda

Whan M ="High™, Zline display mods is sed

- F | Display foni type control bit
Whan F = "Low”, il means 5 1 8 dols formal display moda

When F = "High", 5 x11 dots format display mods

M F Me. of Display Lines |Character Fent| Duty Factor
L 1 Exll 148
L H 1 Sxid 1114
H % 2 Gorll 116

® Sat CGRAM Address

S FRW Dir DB DR DEd DR DES DR DE

1] il ] 1 ACS | ACE | ACT | ACZ | ACT | ADD
Cod )

Sal CGRAM address o AT
This instnection makes CGRAM data available Tram MPL
® Sel DDRAM Address

A% RW DEr DBE Des DEd DR ORD (E DR

7] I = = =3 &y |act [AC
. | | i ].ﬂ-_.Fl.-.-. ].ﬂ-.dl.-.-. I.i..‘l.d- 1| |'||

Sat DORAM address to AC

This instnection makes DOEAM data available from MPL

When 1-ine display mode (M = 0), DDRAKM address 18 iom "O0H o dFH.

In 2-bne display mode (M = 1), DORAM address in the 1st line & from “00H* to"2TH", and
DORAM address in the 2nd Bne is from "40H" o "6TH'

® FRead Busy Flag and Address

RE PR DHEF DBE [B: DEM DE3 DOB: DE1 D&

"‘“‘"Ii | - |EFI|'-.-Z[-IJ'-I.‘T

A‘:JI -'-.::-I.r--'.: IA-." |AI:]
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Whin BF = “High", indicates that the intemal operation & beng processed So during s time e ned
instruction cannot be accepted.
The address Counter (AC) stores DDRAMCGRAM addressss, ransferred from IR
After writing inlo {readng from) DDRAMCGRAM, AC s avlomalically Increased (decreased) by 1
® Write Data to CGRAM or DDRAM

RS W DEr DB Dis D8 DAY DEF DdE1 Do

code[ 1 ] 0 |O7 I:-E!D'EulDd oz [oz [ Ot m

W'nte binary 8-bit data o DDRAMMCGRAM,
The salection of RAM from DORAKM, CGRAM. is el by the pravious addrass sel insiruction
: DORAM address set, CORAM address sef. RAM set instruction can also determins the AC
diraction 1o RAM
After write oparalion. the address is automatically increasedidecraased By 1. according ko
the antry mode.

® Read Data from CGRAM or DDRAM

HE W LT Dbs DHG D84 Dy Lenr DR Do

Code | 4 |1 07|06 | G5 | 0o | 03 D2 |01 | Do

Read binary &-bit data from DORAMICGRAR.

Thie salection of RAM 5 a6 by thie previous address set instruction, If address sel instruction of RAM s not
performed before this instruction, e data that read first is invalid, because the direction of AC & not
daterminad. If you read RAM data several times without RAR address sat instruction bsfore read operation
wol can ged comect RAM data from thi second, But the first data would be incorrect, because Mere i ne lims
miargin fo transfer FAKM dats.

In case of DDRAK read operation, curser Shifl instrucion plays the same role as DORAM address
sel irsrechon | i also ransier Hab data 1o culput data reqister. Afer resd operation sddress oounber g

automalically increaseddacreased by 1 according lo the entry mode. Afler CGRAM read opsration, display
shift may mol be executed cormactly

* In case of RAM write operaltion, after this AC is inoreased/decraassad by 1 like read operation. In this Bmea
AC Inclicates the necd address positon, bul you can read only thie previous data by read nstncion
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