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Document Revision History

Revision Date Description Changed by

0 10/21/2008 Initial Release -

1 1/28/2010 User Guide Reformat MC
2 1/5/2011 Update Driver Information JT
3 5/6/2011 Electrical characteristics updated AK
4 9/9/2015 Mechanical drawing electricaland optical characteristics SB

updated, timing characteristics added

5 10/10/2016 Updated Electrical Characteristics ™
6 3/13/18 Backlight Characteristics Updated SB

Functions and Features
1 4linesx 20 characters
9 Built-in controller ST7066U
1 +5.0VPower Supply
1 1/16 duty, 1/ bias
1 ROHS compliant
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Pin Description and Wiring Diagram

Pin No. Symbol External Connection| Function Description
1 Vss Power Supply Ground
2 Vob Power Supply Supply voltage for logie$.0V)
3 Vo Power Supply Supply voltagéor contrast (approx0.6V)
4 RS MPU Register 8lect signal. RS=0: Command, RS=1: Data
5 R/W MPU Read/Write select signal, R/IW=1: Read R/W:=0: Write
6 E MPU Operation Bable signal. Falling edge triggered.

7-10 DBODB3 MPU Faur low order bidirectional threestate data bus lines. These
four are nd used during 4it operation.

11-14 DB4DB7 MPU Four high order bilirectional threestate data bus lines.
15 LED+ Power Supply Backlight Anode(+5.0V via onthoard resistoy
16 LED Power Supply Backlight Cathod&round

Recommended LCD connect@.54mmpitch pins

Backlight connector:---

Mates with: ---

8-bit

Character Display
block diagram

4-bit

Character Display
block diagram

MPU
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ElectricalCharacteristics

Item Symbol Condition Min. Typ. Max. Unit
Operating Temperature Range Top Absolute Max -20 - +70 xC
Storage Temperature Range Tst Absolute Max -30 - +80 xC
Supply Voltage Vbp - 4.8 5.0 5.2 \
Supply Current Iop Ta=25°C, 1.0 1.5 2.5 mA
Supply for LCD (contrast) Vicp Voo=5.0V 4.2 4.4 4.6 V
Gl ¢ [ SPSt AyLizi Vw - 0.7*Vbp - \) Vv
Gl ¢ [ SOSt Ay Lz Vi - 0 - 0.6 \Y
al ¢ [ SoSt 2 dzi Ly Von - 3.9 - Vop \Y
G[ ¢ [ SOSt 2 dzi Ll VoL - Vss - 0.2*Vss \Y;
Backlight Supply Voltage Viep - 4.8 5.0 5.2 \%
Backlight Supply Current ILep ViLep=5.0V 8 15 25 mA
Optical Characteristics
Iltem Symbol Condition Min. Typ. Max. Unit
Optimal Top T+ - 40 X
A Bottom Y- - 60 X
\Qi\g;gg Left - CRx2 - 60 X
Right - b - 60 X
ContrastRatio CR - 2 5 -
: Rise Tr ~ opo - 150 250 ms
Response Time Eall T Top= 25°C . 500 300 ms
Controller Information
Built-in ST7066Wontroller.
Please dwnload specification atttp://www.newhavendisplay.com/app notes/ST7066U.pdf
DDRAM Aldress
1,234 |5|6|7|8|9]10|11|12|13|14|15(16|17|18|19| 20
00[{01/02/03|04|05|{06|07|08|09|0A|0B|0OC|OD|OE|OF|10|11|12]13
40|41 |42 |43 |44 (45|46 | 47|48 | 49| 4A|4B|4C|4D| 4E| 4F| 50| 51| 52| 53
1411511617 18| 19| 1A | 1B|1C|1D| 1E|1F| 20| 21| 22| 23|24 | 25| 26| 27
54| 55|56 |57 |58 |59 |5A|5B|5C|5D|5E|5F|60|61|62|63|64|65|66|67
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Table of Commands

Instruction code Execution
Instruction Description time (fosc=
RS | R/W | DB7| DB6| DB5| DB4| DB3| DB2| DB1| DBO 270 KHZ

Write A20HO t
Clear set
Display Ol oo fopo o0 ool isgbrRAM address| M

from AC

Set DDRAM address to

A0O0HO

From AC and return cursor
Eeturn ololo|lolo|lo]lo|lo]|1]|- |t 1.53ms
ome Its original position if shifted.

The contents of DDRAM are

not changed.

Assign cursor moving
gntrymode olo|o|o]| o] o| o] 1|upl|sH]direction 39us
et And blinking of entire display

Set display (D), cursor (C),

Display ON/ and
OFF control 0 0 0 0 0 0 ! D c B Blinking of cursor (B) on/off

Control bit.

Set cursor moving and

display
Cursor or ! .

Display ololo|o]|o|1]|sc|re -| - |Shitcontolbiandthe 39us
; Direction, without changing
shift of

DDRAM data.

Set interface data length

(DL: 8-

Function Bit/4-bit), numbers of display

set 0 0 oo 1Bl N F - fine (N: =2-line/1-line) and, 39us
Display font type (F:
5x11/5x8)

Set Set CGRAM address in

CGRAM 0 0 0 1 |AC5 |AC4 |AC3 | AC2|AC1 | ACO 39us
address counter.

Address

Set Set DDRAM address in

DDRAM 0 0 1 | AC6|AC5 | AC4|AC3 | AC2|AC1 | ACO 39us
address counter.

Address

Whether during internal

Operation or not can be
Read busy known
Flag and 0 1 | BF | AC6|AC5 | AC4|AC3 |AC2 |AC1 | ACO | By reading BF. The contents Ous
Address of

Address counter can also be

read.

Write data Write data into internal RAM
To Address 1 O | D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO (DDRAM/CGRAM). 43us

Read data from internal
Read data 1 1 D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO | RAM 43us
From RAM (DDRAM/CGRAM).
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Timing Characteristics

Writing data from MPU to ST7066U

143 . taH

\ /

IAH

*
|
DEO-DBT >§: Valid data R

TA =25°C, VCC =5V

Write Mode (Writing data from MPU to ST7066U)

T: Enable Cycle Time |PinE 1200 - - ns
Tew Enable Pulse Width |Pin E 140 - - ns
Tr, T |Enable Rise/Fall Time|Pin E - - 25 ns
Taz Address Setup Time [Pins: RS, EW . E 0 - - ns
T an Address Hold Time |Pins: RS, RW . E 10 - - ns
Tozw Data Setup Time Fins: DBO - DBT 40 - - ns

Ty Data Hold Time FPins: DBO - DB7Y 10 - - ns
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Reading data from ST7066U to MPU

><—" VIH1
RS NIRGIB!

LAH

EW

LAH

__7,;:__

¥

DEO-DBET

Valid data

TA =25°CVCC =5V

Read Mode (Reading Data from ST7066U to MPU)

Te Enable Cycle Time |FPinE 1200 - - ns
Tew Enable Pulse Width |Pin E 140 - - ns
Tr,Te |Enable Rise/Fall Time |Pin E - - 25 ns
Tasz Address Setup Time |Pins: RS RW E 0 - - ns
Tay Address Hold Time |Pins: RS, RW E 10 - - ns
Toor Data Setup Time Fins: DBOD - DB7 - - 100 ns

Tk Data Hold Time Fins: DBO - DB7 10 - - ns
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Built-in Font Table
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