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1. 0 FEATURES

* Display Mode: STN,BLUE,NEGATIVE, TRANSFLECTIVE
* Display Formate: 16 Character x 2 Line

* Viewing Direction: 6 O’'Clock

* Input Data: 4-Bits or 8-Bitsinterface available

» Display Font : 5x 8 Dots

* Power Supply : Single Power Supply (5V+10%)
* Driving Scheme : 1/16Duty,1/5Bias

e BACKLIGHT LED white

20 ABSOLUTE MAXIMUM

ltem Symbol Min. M ax. Unit
Power Supply for logic Vdd -0.3 +7.0 V
Power supply for LCD Drive Vicd Vdd-10.0 Vdd+0.3 V
Input Voltage Vi -0.3 Vdd+0.3 \
Operating Temperature Ta 0 +50
Storage Temperature Tstg -10 +60

3.0ELECTRICAL CHARACTERISTICS
(Ta=25 ;Vdd=3.0V£10%,otherwise specified)

[tem Symbol Test Condition | Min. | Typ. [ Max. | Unit
Power Supply for Logic Vdd -- 47 | 50 | 55 V
Operating Voltage for LCD Vdd-Vo -- -- 5.0 -- \
Input High voltage Vih -- 2.2 -- | vdd V
Input Low voltage Vil -- -03 | -- 0.6 V
Output High voltage Voh -loh=0.2mA 2.4 -- -- V
Output Low voltage Vol lol=1.2mA -- -- 04 V
Power supply current ldd Vdd=3.0v -- 1.1 -- mA
40 MECHANICAL PARAMETERS

ltem Description Unit

PCB Dimension 80.0*36.0*1.6 mm
View Dimension 63.8*15.8 mm
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5.0 PIN ASSIGNMENT

No. Symbol Leve Function
1 Vss - oV
2 Vdd -- +5V Power Sunnlv
3 V0 - for LCD
4 RS H/L Reqister Select: H:Data lnout L :Instruction | nout
5 R/W H/L H--Read | --Write
6 E H.H-L Enable Sianal
7 DBO H/L
8 DB1 H/L
9 DB2 H/L Data bus used in 8 hit transfer
10 DB3 H/L
11 DB4 H/L
12 DB5 H/L Data bus for both 4 and 8 bhit transfer
13 DB6 H/L
14 DB7 H/L
15 BLA -- BLACKLIGHT +5V
16 BLK -- BLACKLIGHT 0V-
6.0 BLOCK DIAGRAM
DBO-DB7
R/S
R/ W
ST /0660 ST /0600
ég SSSSS éﬁ SSSSS

16 Chaoaracters x 2 Lines

LCD PANEL

7.0 POWER SUPPLY BLOCK DIAGRAM
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8.0 TIMING CHARACTERISTICS

Write Mode (Wiiting data from MPU to ST7066U)

Tc Enable Cycle Time |PinE 1200 ns
Tew Enable Pulse Width |PinE 140 ns
Tr.Te |Enable Rise/Fall Time|Pin E 25 ns
Tas Address Setup Time |Pins: RS RW E 0 ns
Tay Address Hold Time |Pins: RS.RW E 10 ns
Tosw Data Setup Time  |Pins: DBO - DBY 40 ns

TH Data Hold Time  |Pins: DBO - DBE7 10 ns

Read Mode (Reading Data from ST7066U to MPU)

Tc Enable Cycle Time |PinE 1200 ns
Tew Enable Pulse Width |Pin E 140 ns
Tr.Te |Enable Rise/Fall Time|Pin E 25 ns
Tas Address Setup Time |Pins: RS,RW.E 0 ns
Tan Address Hold Time |Pins: RS,RW.E 10 ns
Toor Data Setup Time  |Pins: DBO - DBY 100 ns

TH Data Hold Time  |Pins: DBO - DBY 10 ns

&  Writing data frem MPU to STI068L
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Reading data fram STTOGEU to MPU
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9.0 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.

Dasignate 5T T066L

nstructioms

functions, such as display format, data length, etc.

&  Set mternal RAM addresses
® Perform dala transfer with internal RA&M

& Others
Imstruction Tabke:
Instruction Code Dascription
Instruction Description
Rrs |rw |oe7 |oe6|oBs| 084 |DB3 | DB2|DB1|DRO P Time
(2T 0K HE}
Clear Wiiks "20H" o DDRAM. and
Disola g laolo|lefaolalo]al o] 1 |setCORAKaddessio 1.52 m=
i:" I"I PO Brovim AL
Sel DDRAM address (o
00H" from AC and retem
LIrm
Egal['ne 0 L] G Ll {1 0 {i { i x fourscd 1o it arnginal pasition 1.52 ms
if shified. The contents of
DCEAN are not changed
Sels corsor movs direclion
ard specifies display shift,
Eg:w Wade g o loflofolao]al 1 ]im] s [Thessoperatiansare 37 uz
padarmed during dala arile
ared raad
i =1 erirg deplay an
I !
gﬁﬁ:? F plofo|oefjolao| o] c| B [C=tcursoron 37 us
B=1cursar pasiion on
Sed cursor monang and
Cursor ar -
Display o lolololol 1 [sc|r| «| o [foPlyshitconralbland) 57,
Shift the direction, vathoul
changing CORAK data.
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) I
IFunclmn DLirerface data is 04 bty

Sat o laolo o] s o] | F | x| = |Mnumberoflingis 21 7 us
F:fant siza is 521158
Set CGRAM) Sal CGHAM address in
g | a | o | 1 |acs|aceacs|acs]act|aco 17 us
laddress |address counter
Set DDRAM| Sal ODRAM address n
. i s|acal acs | acs .
laddress 0 ] a | 1 |Ace|Acs|Ace| ACs| Acz| ACH “':”.un oo 37 us
Whether during int=mal
Read Busy operation of nof can bs
ag and 0 | 1 | BF |Ace|ACs) Aca | Ach | Acz | Act | ACh [knawn by reading BF. The Qus
ddress ponbants of address countar
can aleo be read.
. Write data into intemal
ﬂrqut;ﬂata tlolor|os|os|oe|oe|oe| ot | oo |RaM 37 us
(CORANCGRAN)
Faad data fom imamal
Fﬁ;;dl;?:;: 1] 1 |o7|os|os | |oa|oe| | oo |Ram 7 us
{DORAMCGRAM)
aote:

Be sure the 5T7066L) i nol in tha busy stale (BF = 0) before sanding an mstrucliaon from the MPU 1o the
STresl If an malniclion i send wilhoul chadking tha busy flag, the tmea batwean the hrsl instrechon and next
instruction will take much longer than the instrection time itself. Refer o Instruction Table for the list of each
instruction execution fime.

B Instruction Description
#® Clear Display

K& KW LET Db LEE D4 DB el DE e

Codzl oo jojoejaojojojagt

Claar al e display data by ariling "20H (space code) to all DDRAM address, and set DORAM addrass io
“00H" mio AC (address countar). Retum cursor to the original status, namely, bring the cursor (o the ket sdgs
on first ling of the deplay. Make entry mode increment (U0 = *1%),

® Retum Homa

RS FW DET DEE DA& DE4 DB3 DE2 DE1 080

Codel O joOojojoejojojaefjif=

Refurn Hame & curses retum Boame instruclion. Set DORAM asddress b "00H" into the addrass counber
Reiurn cursor o its original site and retumn display o ils original stalus, if shifted. Contents of DORAM does
ol eharie

®  Entry Mode Set

RE RW DE7 DEE DAE DE4 OB3 DE? DE1 [(HG

Code l GO fOojaojagofof 1oy s

S the maoving direction of cursor and display
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e 11D : Incremant ¢ decrement of DDRAM address {cursor or blink)
Whan VD = "High®, cursor'bink movaes to right and DDRAM addross is inocreased by 1.

When VD = "Low”, curson'Bink moyvas o kR and DDRAM address s decreasad by 1
= CGRAM operalas the sams &5 DDRAM, when read fiom of vwrite 1o CGRAN.

- Z: Ehift of antire display
Wehen DORAM read {CGRAM readiwrite] operation or 3 = "Low”, shill of enlire display & nol pelormed. 1T

S = "High" and DIDEAM write operaticn, shifl of enlire display & performed according & D valee (1D =
“17 : shift left, VD = "0" _ shift right}.

o Description
H H Shift the display to 1hs ket
H L Shift the display 1o 1he right

® Display ONIOFF

& FW DEr 08¢ Oz DE4 DORY DEZ DEY 080
el e e e e

Control display/'cursorbink OMNAOFF 1 bil register.

D : Display ONIOFF comtral bit
¥e'hen D = "High™, enlire display is furned on

Wihen D = "Low", display is lumned off, bt display data i remained in DDRARM.

G Cursor ONOFF control bit
When = "High®, cursor i turned on.

When = "Low®, cursor s disappaarad in current dsplay, but 11D register ramains its data

B : Cursor Blink ONOFF control bit
¥Yihen B = "High™, cursor biink is on, thal perfomms allernate between all the high $ata and display

characber ab the cursor position
Wehen B = "Low”, Bk i off.
& Cursor or Display Shin

a

b

b

RS R# DET 096 DAG DB4 DRI DRZ DEY 080
=TT

‘Without writing or reading of dsplay data, shift ightieft cursor position or display, This msiruction is used to

comach or search display data. During 2-lins mode dsplay, curser mavas 1o tha 2nd line aftar 408h dagit of 1st

ine. Mobe hal display shifl is peformed simukanecusly in all the line. When displaysd dala is shifled

repeatedly, each line shified indrddually. YWhen disgplay shift is performed, the contents of address counter are
not changesd

SIC | RIL Description AC Value
L L Shill cunsor 1o the left AC=AC-1
L H Shift cursor 10 e right AC=AC+
H L Shift dizplay b the kil Cursor folows the display shift  |AC=AC
H H |$hrﬁ dizplay o the mght. Cursor follows the display shift |AC=AC

® Function Set R5 RW DB7 DBE DBs DB4 DB3 DBZ DBE1 DEO

Codel QQOJOfO]1T|OLfN]F|x]x
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» DL : Interface data length conirol bit
When DL = "High”, it maars 8-bit bus made with MPU

When DL = "Low”, it means 4-bit bus mode with MPU. 5o to speak, DL is a signal 1o salact

B0l or -t bus moda,

When 4-bef bus mode, it neads o lransfer 4-bit data by baa limes

+» N Display line number control bit
When M = "Low”, § means 1-ling display mads,

When M = "High®, 2line display mods is sed

»  F: Display font type control bit
When F = "Low”, il means 5 x 8 dots formal display mode

When F = "High", 5 x11 dotz Tormat display mode

N F No. of Display Lines |Character Font| Duty Factor
L L 1 Exl 18
L H 1 Sl 1M
H K ) Sl 116
®  Sel CGRAM Address
RS FW D67 DBé DBs DB4 OB3 DEZ OB DEY
Code O 0 f o v Jacs | ACA]ach | ACZJACT] ACD
Sab CGRAM address o AC.
This instrechion makes CGRAM data avalable from MPLL
# Saof DDRAM Address
A5 RW DEr 0BG DAs [B4 DBJ DE? O&1 DBD
O] 0 [ 1 JAcE]|ACS|ACH [ ACE|ACE [ACT JACD

Sat DORAM address to A

This instruction makes DORAM data available from KMPL
When 1-line display mode (N = 0), DORAM address is from "00H" to "4FH".
In 2-bne digplay moda (N = 1), DDRAM address in the 15t line & from "00H 0 27H", and
DORAKM address in the 2nd Bna is Trom “40H" 1o "6H"

® Read Busy Flag and Address

RS RW [B7 DB6 DBs DB4 DBI DBZ DB1 D8O

0
Code

1 | BF |ACE [ACS | AC4|ACS

ACZ|ACT|ACO
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When BF = "High", indicates that the internal operation is being processed.So during this time the next
instruction cannot be accepted.
The address Counter (AC) stores DDRAM/CGRAM addresses, transferred from IR.
After writing into (reading from) DDRAM/CGRAM, AC is automatically increased (decreased) by 1.
® Write Data to CGRAM or DDRAM

RS RW DBf DB6 OBs DB4 DB3 DBZ DB1 DBO

Code| 1 | O |D7|D6|Ds(D4(D3y02{01 (00

Write binary 8-bit data to DDRAM/CGRAM.
The selection of RAM from DDRAM, CGRAM. is set by the previous address set instruction
- DDRAM address set, CGRAM address set. RAM set instruction can also determine the AC
direction to RAM.
After write operation, the address is automatically increased/decreased by 1, according to
the entry mode.

® Read Data from CGRAM or DDRAM

RS RW DB7 DB6 OBs DB4 DB3 DBZ DB1 DBO

Code| 1 | 1 |D7|D6| D5 (D4 (D3 |02|01]|00

Read binary 8-bit data from DDRAM/CGRAM.

The selection of RAM is set by the previous address set instruction. If address set instruction of RAM is not
performed before this instruction, the data that read first is invalid, because the direction of AC is not
determined. If you read RAM data several times without RAM address set instruction before read operation,
you can get correct RAM data from the second, but the first data would be incorrect, because there is no time
margin to transfer RAM data.

In case of DDRAM read operation, cursor shift instruction plays the same role as DDRAM address
set instruction : it also transfer RAM data to output data register. After read operation address counter is
automatically increased/decreased by 1 according to the entry mode. After CGRAM read operation, display
shift may not be executed correctly.

" In case of RAM write operation, after this AC is increased/decreased by 1 like read operation. In this time,

AC indicates the next address position, but you can read only the previous data by read instruction.
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9.EXTERNAL DIMENSIONS

o]
?“ o
o 0,00+0,,—¢
,00%0,2 g g & - 14,
erl 7564022 14,0MAX
= i 4,00+0,2
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N 55.7¢AA PLE
g ~——63.8202(V.A 2,30%0,2
4
®@O’> 72,00%0,5 1,60£0,2
NG
=290~
—T =062 DISPLAY TYPE: STN,BLUE
[ VIEWING DIRECTION: €:00
1 % DISPLAY MODE: NEGATIVE,TRANSFLECTIVE
n — DRIVING METHOD: 1/16DUTY 1/SBIAS
— R mm| OPERATING VOLTAGE: 4.7V
n
o OPERATING TEMPERATURE: 0° ~ 50°C
J SRR
C{ BACKLIGHT: LEDCyhite)
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