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1. 0 FEATURES

* Display Mode: STN, Negative, Transmissive Blue

* Display Formate: 8 Character x 2 Line

* Viewing Direction: 6 O’Clock

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

 Display Font : 5 x 8 Dots

* Power Supply : Single Power Supply (5V or 3.3V)

* Driving Scheme : 1/16Duty,1/5Bias

e BACKLIGHT (SIDE) : LED (White)

2.0 ABSOLUTE MAXIMUM

Item Symbol Min. Max. Unit

Power Supply for logic \Vdd -0.3 +5.5 V
Power supply for LCD Drive Vicd Vdd-10.0 \Vdd+0.3 \Y/
Input Voltage Vi -0.3 Vdd+0.3 \
Operating Temperature Ta -10 +60 C
Storage Temperature Tstg -20 +70 C
3.0 ELECTRICAL CHARACTERISTICS

(Ta=25"C;Vdd=5.0V+10%,otherwise specified)

Item Symbol Test Condition | Min. | Typ. | Max. | Unit
Power Supply for Logic \Vdd -- 45 | 50 | 55 \
Operating Voltage for LCD Vdd-Vo -- -- 4.5 -- \Y
Input High voltage Vih -- 2.2 -- Vdd V
Input Low voltage Vil -- -0.3 | -- 0.6 \
Output High voltage \Voh -loh=0.2mA 2.4 -- -- V
Output Low voltage Vol lol=1.2mA -- -- 0.4 \Y
Power supply current ldd Vdd=5.0v -- 1.1 -- mA
4.0 MECHANICAL PARAMETERS
Item Description Unit

PCB Dimension 58.0*32.0*1.6 mm

View Dimension 38.0*16.0 mm
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5.0 PIN ASSIGNMENT

No. Symbol Level Function
1 Vss -- oV
2 Vdd +5V or +3.3V Power Supply
3 \VA0) -- for LCD
4 RS H/L Reaister Select: H:Data Input L:Instruction Input
5 R/W H/L H--Read L --Write
6 E H.H-L Enable Signal
7 DBO0 H/L
8 DB1 H/L
9 DB2 H/L Data bus used in 8 bit transfer
10 DB3 H/L
11 DB4 H/L
12 DB5 H/L Data bus for both 4 and 8 bit transfer
13 DB6 H/L
14 DB7 H/L
15 | BLA +5V or +3.3V | Power supply for backlight(+)(+5.0V or +3.3V)
16 | BLK Power supply for backlight(-)

6. 0 BLOCK DIAGRAM

Vss — )

DB7-DB0 —» . —16(commaon) | LCD PANEL
Dot Matrix
E —— LCD
RW ___ | Controller [40(Segment) I
RS ____ |
VO |
Vdd

7.0 AC characteristics (Vdd=5V+10%,Vss=0V Ta=25C)

(1)Write mode(writing data from MCU to ST7066U)

Characteristic Symbol Min. Typ. | Max. | Unit Test pin
E cycle time tc 500 -- -- ns E
E rise time t, -- - 25 ns E
E fall time ts -- - 25 ns E
E pulse width (High,Low) tw 220 -- -- ns E
R/W and RS set-up time tsu1 40 - -- ns R/W,RS
R/w and RS hold time th1 10 -- -- ns R/W,RS
Data set-up time tsuo 60 -- -- ns DB0~DB7
Data hold time tho 10 -- -- ns DB0~DB7
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(2) Read mode(Reading data fromST7066U to MCU)
Characteristic Symbol Min. | Typ. | Max. | Unit Test pin
E cycle time tc 500 -- -- ns E
E rise time t; -- -- 25 ns E
E fall time i -- -- 25 ns E
E pulse width (High,Low) ty 220 -- -- ns E
R/W and RS set-up time tsu1 40 -- -- ns R/W,RS
R/w and RS hold time thy 10 -- -- ns R/W,RS
Data set-up time tuo -- -- 120 ns DB0~DB7
Data hold time thy 20 -- -- ns DB0~DB7
NV inl ikl
RS Vill il
Tsu —— —= L Th
=R7W / W ikl
Tw Tk
T
ikl —
E Vil ) il £ Nl l
T CEo | TDH
DBO-DBY N Vaolid Dato XG0T
T
8.0 TIMING CHARACTERISTICS
Wirite MMode (Wiiting data from MPL o ST706610L0)
Te Enable Cycle Time Pin E 1200 - - ns
Teee Enable Pulse Width Fin E 140 - - ns
Te.Te Enable Rise/Fall Time JPin E - - 25 ns
Tas Address Setup Time [Pins: RS.RW . .E 8] - ns
T an Address Hold Time FPins: RS.RW .E 10 - - ns
Tosw Data Setup Time FPins: DBO - DBT 40 - - ns
Tu Data Hold Time FPins: DBO - DB7T 10 - - ns
Read Mode (Reading Data from ST AO0860L to ML)
T Enable Cycle Time Fin E 1200 - - ns
T e Enable Pulse Width JPin E 140 - ns
Te.Te Enable Rise/Fall Time JFPin E - - 25 ns
Tas Address Setup Time [Pins: RS . RW E 0 - - ns
T an Address Hold Time FPins: RS . RW . E 10 - - ns
Toor Data Setup Time Pins: DBO - DBT - - 100 ns
Th Data Hold Time FPins: DBO - DB7T 10 - - ns
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® Writing data from MPU to ST7066U

X X
RS | viL) ]
" L4H
RW Y Fi
| i3
/ \\_ 7 /
=

DEO-DET >< Valid data 1><
m 4

8

® Reading data from $T7066U to MPU

><L VIHI 3><
R3 | v N

F y
DBO-DB7 >< Valid date ><
e A

1

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.
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There are four calegones of instroctions that:

Others

Instruction Table:

Designate STT066U functions, such as display format, data length, etc.
Setinternal RAM addresses
Perform data transfer with internal RAM

Instruction Code Description
Instruction Description i
rs |Rw|pB7|0B6 |DB5|DB4|DB3 | DB2 |DB1|DBO P Time
(2T0KHz)
Clear Write "20H" to DDRAM. and
E)i q;l v oJo|lo|oJofjofo|o]|] o] 1 |setDDRAMaddressto 1.52 ms
splay "00H* from AC
Set DDRAM address to
P "00H" from AC and return
Return
Home oloflolololo| ol o] 1] x |cusortoitsoriginal position]  1.52 ms
' if shifted. The contents of
DORAM are not changed.
Sets cursor move direction
Y o and specifies display shift.
gg}l}" Made 010 ] o]Jojao ] 1 | D] 8 [Theseoperations are 37 us
performed during data write
and read.
. D=1:entire display on
5 f ~ ;
E-INEgEF ofo|o|oflo]lo|1]|D|c|B |c=tcumscron 37 us
! E=1:cursor position on
- . Set cursor moving and
LS . ) .
Ursor of _ ) display shift control kit, and
Display oo lo|olol 1 |sc|re| =] = E 37 us
Shift the direction, without
changing DORAM data.
. DL:interface data is &4 bits
Function
Set olojo ol 1 jou|fmw | F | x| x [Mnumbercflineis 21 37 us
F:font size is 5x11/5x5
Set CGRAM Set CORAM address in
5 ; . =
address 0 [ o | 0| 1 [acs|ace|acs|aczfactfaco) s C 37u
Set DDRAM 13 i
, SRR o | o | 1 |ace|acs|aca | acs|acz|act | aco [P5t PPRAM address in 37 us
address address counter
Whether during internal
Read Busy operation or not can be
¥
flag and o | 1 | BF |Ace|acs|acs |ac3|Acz]ACt | ACO [known by reading BF. The 0 us
address contents of address counter
can also be read.
VA pite ; Write data into internal
tJr}:u 'éﬁﬁ]am 1|0 |or|oe|Ds|oe|a|oe]| o] oo |Ram 37 us
’ (DDORAM/CGRAM)
- Read data from internal
Read data
frDIi-r'I Rﬁﬁ 1|1 |07 | os|os|os| o3| 02| ot | oo |Ram 37 us
! {DDRAM/CGRAM)
Mote:
Be sure the STTOGEL is not in the busy state (BF = 0) before sending an instruction from the ML to the

STTOGEL. If aninstruction is sert without checking the busy flag, the time between the first instruction and next
instruction will take much longer than the instruction time itself. Refer to Instruction Table for the list of each

instruction execution time.
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B Instruction Description

@ Clear Display

R5 RW DB7 DB& DBs DBE4 DB3 DBZ DE1 DBO

Code| OJOQOJOjOjOfO]OFO]T

Clear all the display data by writing "20H" (space code) to all DDRAM address, and set DDRAM address to
"00H" into AC (address counter). Return cursor to the original status, namely, bring the cursor to the left edge
on first line of the display. Make entry mode increment (I/D = "1").

® Return Home

RS RW DB7 DB& DBS DE4 DB3 DBZ DE1 DBO

CodefOlOjOjOfOJOJOjO]T]x

Return Home is cursor return home instruction. Set DDRAM address to "00H" into the address counter.
Return cursor to its original site and return display to its criginal status, if shifted. Contents of DDRAM does
not change.

® Entry Mode Set

RS RW DB7 DBe DBs DB4 DB3 DBZ DB1 DBO

CodefOlOjO)JOfOJO]O]1QND]S

Set the moving direction of cursor and display.

# |ID: Increment / decrement of DDRAM address (cursor or blink)
When I'D ="High", cursor/blink moves to right and DDRAM address is increased by 1.

When /D ="Low", cursor/blink moves to left and DORAM address is decreased by 1.
* CGRAM operates the same as DDRAM, when read from or write to CGRAM.

» 5. Shift of entire display
When DDRAM read (CGRAM read/write) operation or S ="Low", shift of entire display is not performed. If

S ="High" and DDRAM write operation, shift of entire display is performed according to /D value (I/D =
"1" shift left, VD ="0": shift right).

S D Description

H H  |Shift the display to the left

H L |Shiftthe display to the right
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Display ON/OFF

RS RW DBF DB& DBs DE4 DB3 DB2 DB1 DBO

Code|Q|OJOJOfOJO)1T|DJC]E

Control display/cursor/blink ON/OFF 1 hit register.

D : Display ON/OFF control bit

When D ="High", entire display is turned on.
When D ="Low", display is turned off, but display data is remained in DDRAM.
»  C:Cursor ON/OFF control bit

When C ="High", cursor is turned on.
When C ="Low", cursor is disappeared in current display, but I/D register remains its data.

» B : Cursor Blink ON/OFF control bit
When B = "High", cursor blink is on, that performs alternate hetween all the high data and display

character at the cursor position.
When B = "Low”, blink is off.
Cursor or Display Shift

RS RW DBE7 DB& DBs DE4 DB3 DB2 DB1 DBO

Cods|lQ|OjOJOoOf1|SICIRLLx]x

Without writing or reading of display data, shift right/left cursor position or display. This instruction is used to
correct or search display data. During 2-line mode display, cursor moves to the 2nd line after 40th digit of 1st
line. Note that display shift is performed simultaneously in all the line. When displayed data is shifted
repeatedly, each line shifted individually. When display shift is performed, the contents of address counter are

not changed.

SIC | RIL Description AC Value
L L |Shift cursor to the left AC=AC-1
L H |Shift cursor to the right AC=AC+1
H L [Shift display to the left. Cursor follows the display shift  JAC=AC
H H  |Shift display to the right. Cursor follows the display shift |AC=AC

® Function Set
RS RW DB7 DR& DB5 DB4 DB3 DB2 DY DRO

Code | QOO0 T{DLyNLF] x|
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#» DL :Interface data length control hit

When DL = "High", it means 8-bit bus mode with MPU.

When DL ="Low", it means 4-bit bus mode with MPU. So to speak, DL is a signal to select

8-bit or 4-bit bus mode.

When 4-bit bus mode, it needs fo transfer 4-bit data by two times.

# N Display line number control bit

When N = "Low", it means 1-line display mode.

When N ="High", 2-line display mode is set.

=  F: Display font type control bit

When F ="Low", it means 5 x 8 dots format display mode

When F ="High", 5 x11 dots format display mode.

N F No. of Display Lines |Character Font| Duty Factor
L L 1 ox8 1/8
L H 1 5x11 111
H X 2 5x8 116

® Set CGRAM Address

Rs RW DB7 DBE DBs DB4 DB3 DB2 DB1 DBO

Code 0 0 0 1 |ACS

AC4

AC3

AC2[ACT]ACD

Set CGRAM address to AC.

This instruction makes CGRAM data available from MPU.

® Set DDRAM Address

RS RW DB7 DB& DBs DB4 DBX DB2 DE1 DBO

010 1 |ACE] ACs

Code

AC4

AC3

A0
AlL

ACT|ACOD

Set DDRAM address to AC.

This instruction makes DDRAM data available from MPU.
When 1-line display mode (N = 0), DDRAM address is from "00H" to "4FH".
In 2-line display mode (N = 1), DDRAM address in the 1st line is from "00H" to "27H", and
DDRAM address in the 2nd line is from "40H" to "67H".

® Read Busy Flag and Address

RS RW [B7 DB6 DBs DB4 DB3

DBz 081 D8O

0 [ 1 [BF|ACE|A

ACs

Code

AC4

AC3

AC2[ACTTACD
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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 DB 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 DBs 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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MO TOEE-DA

bt |00+ {0010\ 0011 (0100| 0101|0110 |01 |1000 | 1001|1010 1011 {1100 [1101 {1110 |11

b =hil
CG
0000 | RAm

(1]

oo e ||| G (B (| || (g ||

oo (3

oo | @) | [ | | E

at00| @) | | |l £

040 | )

ovio| o | - (ke B [ | | L sl 1 R A Pt el

a1 | &)

1000 (1)

1001 | i2)

oo o || e | |20 0 o (T
onlo| LB LIE R RS R
| @ | || (i | _
wot [ | [ e ||

110 | )

v | ) | (| (R | | | |

TM82A-1 LCD Module Specification  Verl.0



ShenZhen TGK Technology Co.,LTD

9. EXTERNAL DIMENSIONS
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