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License). Any help or technical support should be directed to Hobby Components Ltd.

(www.hobbycomponents.com).

COPYRIGHT NOTICE

This manual, including content and artwork is copyright of Hobby Components Ltd and may not be
reproduced without written permission. If you paid for or received a copy of this manual from a source
other than Hobby Components Ltd, please contact us at sales@hobbycomponents.com


http://www.hobbycomponents.com/
mailto:sales@hobbycomponents.com

Table of Contents

DIESCIIPIION. ...tteutieeiiteiie ettt e ettt e et e et e et e stteeabeeesbeeabeesabeenseeesbeenseessseenseeensaenseasasaeessseaessseeesnnbeaennns 4
T 10§ T PR 4
SPECIIICALION. ...ttt et ettt e et e e tt e st e e bt e e sbe e teeenbeensbeeeensbeeeansseeeanseeas 5
General Operating CONAItIONS. ......cccvviieiieieiieecieeertee et eerteeesteeeeteeesteeesteeessaeeessseeeeennssseeeesensssses 5

INEEITACE. ...t e ettt e e ettt e e e e et e e e et e e e e e et e e e e eaaaeeeeraeeeeeeeaennnna 6
(0] (5T [ 2 1o 10 A 31 ) PSP RSPSPRR 6
Mode (UART Passive/AT MOAEC).......cccuuiiiuieieiieeiiie ettt et sttt eeaae e ease e evaeeseasaaeeeeennnns 7
EXTEINAL SV POWET ...ttt e e e et e e e e e e e e ettt e et e e e e e s eensaaannannnns 7
T2C INEEITACE. ....uvveeeceeeeee e e et e e e e e et e e e e e ta e e e e eeaaeeeeeetatanaareaeaaaaaeeeeas 8
Serial UART INTEITACE. ......oviiiiiiieiieeeee e e ettt e e e e e e et eeeeesseaaaaesannnnnnes 8

PaSSIVE INOQEC.......uviieiiiieie e e e e e et e e e eea e e e e e eeaae e e e eetreeeeeeaaaeeeeeeeennnns 8
PN 7o) 00 00 F: 3 e 150 oY T T 9

SOTEWATC. ... .t e et e e et e e e e et e e e e eaeeeeeeetaeeeeeetaeeeeeesaseeeeetseeeeenaseeeeennnnnees 10

J2C et e e e e ——— e e e ——t e e e e ——t e e e e e ——————————taaaaaaaaas 10
Master to S1ave WIIte FOTIMAL..........cc..eeiiiiiiiieeeiei et e e e e e e e e e e eeeanns 10
T2C COMIMANGS....oeeiiiiiiiieiiiieeeee et e e e e e et e e e e e e seseesaaeaeeeeeeeeeeeeeeesaaraaansannnas 10
I2C StatUS REGISTET.....ecuvieiiieiieeiie ettt ettt ettt ettt e ae e tee st e e b e e s saeeabeesaaeenseesnneensaennsens 18
| O N D L O ST 4 ] (< PSP UUTUPRPR 19

Serial UART — AT Command MOE............ccoovuviiiiiiiiieeeeiieee ettt eeeee et e e aa e e 20
AT e e e e —— e e e e ——— e e e e —— e e ea it e e e e e —— e e e e aa——aaaaaaaaaas 21
ATHPRESIIING. .ottt ettt ettt e et e e sat e e bt e s saeenbeesaseenbeessseenseennnne 21
YN B O 55 SRR 21
ATFRCEROW,COL.. ettt ettt et e ettt e e e e e e sttt e e e e e e easseeeeaeaeas 21
JaN B D N S} 72 (TP 22
AT D CESALC. ..ttt eeee e e e e et e et e e e e e e e e e e araraeeeeeeentraraaaaaaaeees 22
JN R D) ] ¥ PR 22
ATHBLELEVEL. ... e e e et e e et e e e e eaaaaaeeeeeeeeas 22
YN B O 1 Ta =5 RN 23
AT+SC=Index,Row0,Row1,Row2,Row3,Row4,ROWS5,ROWO,ROWT.....c.ccovvvvviiiiiiiiininiiinnnn, 23
DN A O D B 35 o] 5 (o) s TR RO RS 24
ATHBRZBAUA. .....ooiiiiiiiee e et e e e e et e e e et e e e etrae e e e eanaeas 24
ATHTOTTIMEC. ..ottt e et e e e e e e e et e e e e e enaae e e s eeaaaeeesesaeeessaaareeeeeeeas 24
ATHINL ..ot e e e e et e e e et e e e e e etae e e e eeta e e e e et e e e e e aaaaaaaaaeaeaaans 25
PN B = 1 SRR 25
ATHBPY .ot e e e e e et eea——aaaaaaaaaans 26
PN B =] SRR 26
ATHAD ettt e e et e e e e ee——a e e e e a——aaaaaaaaeeaaaaas 26
ATHFBERNOLE, TIME. ..o, 27
ATHCTELEVEL .t e e et e e e et e e e et aeaaaaaeeeeeeeas 27
FaN B YA SRR 28

Serial UART — PaSSIVE IMOMC........coouviiiieeieiee ettt e eeae e et eeaaeeeeeeeean 28

Optional Features - LCD KeYPad.......c.eoieiiiiiiiiiiie ettt et eaae e saee e e e 29

Optional Features — WIrCleSS ACCESS. . .uuiiuiiriieitieriieeieeitteeteesteeeteesteeeteeseeseteesseessbeeseessseeseesaseennses 30



Description

The 1602 Smart LCD module is a serially controlled 2 line by 16 character alphanumeric
LCD display. Unlike most serial LCD modules on the market the 1602 Smart LCD includes
a microcontroller which gives the module a rich set of features. It also requires no software
or libraries to initialise the display, output text to the screen or control the features of the
module, which reduces development time and frees up much needed resources in your
microcontroller or development board.

To interface to the module there is a choice of serial 12C, allowing more than one screen to
be controlled from the same bus, or via a serial UART interface. When controlled via the
serial UART there are two further operating modes (AT command mode and passive
mode). When in AT command mode all the features of the module can be controlled from
simple text based commands. These include controlling backlight and contrast levels and
also printing text to the display. In passive mode any printable ASCII characters sent to the
module via the UART are automatically printed to the screen. When in passive mode the
module will also respond to a number of extended ASCII codes.

Features

16 character by 2 line LCD display module.

Very clear white text with blue backlight.

No software or drivers required to setup or control the module.

Software backlight control with 11 brightness levels.

Software contrast control.

External keypad with buzzer support (optional extra, see item HCKITS0058).
Single 5V operation.

I2C Mode

Control multiple displays from one 12C bus.

Software control of all module features via simple 12C commands.

I2C address configurable via software from 0x08 to 0x77 (default 0x27).
Built-in 10K pull-up resistors for clock SCL and data SDA lines.

Access to external keypad and buzzer.

Serial AT command mode

Software control of all module features via simple AT text commands.
Software configurable baud with 8 different speeds (9600 BAUD default).
Access to external keypad and buzzer.

Serial passive mode

Compatible with 5V serial UART devices (9600 baud default) — no microcontroller required.
Automatically displays any printable ASCII text.
Responds to a number of additional extended ASCII control codes.



Specification

Model number: HCMODUO0122

Supply voltage: 5V

Display type: 16 character x 2 line alphanumeric LCD
Display technology: STN negative blue / transmissive polariser
Supply current: 27.5mA (backlight on) / 6.5mA (backlight off)
Interfaces:

Module dimensions:
Bezel dimensions:

General Operating Conditions

I12C, serial UART and external keypad
80mm x 36mm x 17.5mm
71mm x 24mm

Parameter Symbol Condition Min Typ Max Unit
Supply woltage Vdd-Vss 45 5 5.5 \
Supply curent Idd Backlight 100% 26 27 28 mA
Idd Backlight 0% 6 6.5 7 mA
. ) Vdd =5V 10, = 1mA . Vdd =0.2 v
Digital output pins low level voltage 10, Vad= 5V 10, = T0mA - V11 v
Digital output pins sink/source current Opg  [Vdd =5V - - 10 mA
Digital input pins low level voltage 0, Vdd = 5V 0.3V - 0.3 x Vdd v
Digital input pins high level voltage Oy, Vdd = 5V 0.7 x Vdd - Vdd + 0.3 V
SCL clock low time tw(SCLL) 47 - us
SCL clock high time L 40 - us
SDA and SCL rise time fisom briscy - - 1000 ns
SDA and SCL fall time fsom sy - - 300 ns
Capacitive load for each 12C bus line G, Vdd = 5V - - 400 pF
Keypad (analogue in) conversion voltage range V., Vss - Vdd \Y
Keypad (analogue in) internal sampling capacitor Cuoc - 3 pF
Keypad (analogue in) conversion error Evoc Vdd = 5V R, < 10KQ - - 1 LSB
Operating temperature Top, 0 - 50 °C
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Interfacing to the Smart LCD can be done via the header pin connectors found on the
daughter board which is fitted to the back of the LCD. The following sections provide
descriptions and interface examples for each interface.

Clear (Factory Reset)

The Smart LCD is capable of storing a number of user configuration settings in the non-
volatile memory. This allows the module to retain these settings even after power is
removed. The two pads marked ‘CLEAR’ provide a means of restoring the module back to
its factory default settings. Should you wish to reset the display simply connect power to
the module whilst shorting the two pads together.
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When power is applied to the module it will perform a simple factory test and reset its
configuration settings to their default values. While the display is performing this process
the screen will show various test information. At the end of the test the display will show
confirmation of the default I2C address and serial baud rates. Once the reset process is
complete you can then remove the link and restart the module.

Mode (UART Passive/AT mode)

The mode header allows selection of the serial interface operating mode. Using the
supplied jumper allows for selection between passive mode (jumper fitted) and AT
command mode (jumper removed). See the UART Interface section below for more
information about these modes.

External 5V Power

Besides powering the Smart LCD from any of the interface headers, the module can also
be powered via a GND (0V) and 5V connection to these pads. This provides a convenient
way to power the module from an external 5V power source.




12C Interface

Allows two way communication with the Smart LCD from an 12C master device. When
connected to the 12C interface the Smart LCD will behave as a standard slave with a
default 7 bit I2C address of 0x27. This default address can be changed via a software 12C
command (see command section). The module also includes built-in 10K pull-up resistors
on the SDA and SCL bus communication lines. Using the 12C interface gives full control of
all the Smart LCD'’s display and control features.
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Example: Interfacing to an Arduino Uno development
board.

Serial UART Interface

Allows two way communication with the Smart LCD from a standard serial UART device
using 5V TTL logic levels. When using the UART to access the device there are two
selectable modes of operation:

Passive mode

Passive mode can be selected by connecting the supplied jumper across both MODE
header pins. In this mode the Smart LCD will automatically display any printable ASCII text
received via its UART Rx pin. This allows the module to be used as a simple terminal
display. In this mode access to most of the Smart LCD's control features are not available,
however, the module will respond to some extended ASCII control codes providing limited



screen control. See the software section of this manual for a list of ASCIl extended control
characters compatible with this module.

AT command mode

In AT command module full access to the Smart LCD's features is available by simple AT
text based commands. This includes outputting text and control of the screen, plus full
access to the Smart LCD's features. For a list of available AT commands and how to use
them please see the software section of this manual.
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Software

Control of the Smart LCD can be made via the serial 12C and UART interfaces. In both
cases full access to all the Smart LCD's features are available. 12C interface control and
printing to the screen can be done via simple multi-byte 12C commands from a |2C master
device. Serial UART interface control and printing to the screen is done by text based AT
commands. The next sections of the document will describe how to communicate and
control the Smart LCD via these interfaces.

12C

The Smart LCD will respond to data sent from an 12C bus master device. By default the
Smart LCD has a slave address of 0x27 and will ignore data sent to any other 12C
address. It supports both read and write operations that allow the bus master to send
predefined commands to the LCD and read back the state of the 12C and status registers.

Master to slave write format

When writing to the Smart LCD from an 12C master the format of the data consists of a 7
bit address byte (plus 1 R/W bit), a command byte. Following the command byte there
may be one or more parameter bytes depending on the type of command sent in the
command byte. Both the command and parameter bytes must be sent in the same write
session.

12C Command Write
X Manssoz1  XwXB) Commang Xy

snn_|§nF|-u-H§5 5 r

[
SCL 1) |2| (3] [#| |5| |e] (7] (8] [® W2l 13 19 18] (8] (7] (2] || |E

12C Command + Parameter(s) Write
Cmmsoa YWXD ¢ Command XD ( Parameter X || ¢ Paramotor n O

Rt i

scl 1) |2| |3] (4| |5] (6] |7] |6] |9 1 |2| |3 (4] |9 (6] |7] (8] |9 1) (2] |3) (9] |S] (6] |7 (8] |9 1|2|31‘|50‘1|’!!"




12C commands

Command Code (hex) | Parameter Number Parameter Param Min | Param Max

Print character 0x00 1 ASCII code for character to be printed 0x20 0x7E
Clear screen 0x01 NA NA NA NA

. 1 Row index 0x00 0x03

Set cursor position 0x02 2 Column index 0x00 Ox4F
Display state 0x03 1 0x00 (LCD OFF) or 0x01 (LCD ON) 0x00 0x01
Display cursor 0x04 1 0x00 (Cursor OFF) or 0x01 (Cursor ON) 0x00 0x01
Cursor blink 0x05 1 0x00 (Blink disabled) or 0x01 (Blink enabled) 0x00 0x01

Backlight state 0x06 1 On time in 10% increments 0x00 0x0A
Print custom character 0x07 1 Custom character index 0x00 0x07
1 Custom character index 0x00 0x07

2 Character row 0 bitmap 0x00 0x1F

3 Character row 1 bitmap 0x00 0x1F

4 Character row 2 bitmap 0x00 0x1F

Define custom character 0x08 5 Character row 3 bitmap 0x00 Ox1F
6 Character row 4 bitmap 0x00 Ox1F

7 Character row 5 bitmap 0x00 Ox1F

8 Character row 6 bitmap 0x00 O0x1F

9 Character row 7 bitmap 0x00 Ox1F

Cursor direction 0x09 1 0x00 = Left to right or 0x01 = Right to left 0x00 0x01
Initialise the display 0x0A NA NA NA NA
Clear button state 0x0B NA NA NA NA

1 Note 0x00 0x0B

Play note 0x0C 2 Duration in 10ms increments 0x00 OxFF

I2C address 0x0D 1 12C address 0x08 0x77

Contrast 0x0E 1 Contrast level (0 = max, 255 = min) 0x00 OxFF
Display firmware version 0x0F NA NA NA NA

Table 2: I12C command lookup table

Print character (0x00)

Address Command Parameter 1

ASCII Code
0x27 0x00 (0x20 to OX7E)

Writes a single printable ASCII character to the screen at the current cursor position. Once
the character is printed the cursor is then automatically moved to the next character
position.

Parameter(s):

The command has one parameter which specifies the ASCII character code to print.
Printable characters range between 0x20 (‘ ‘) and OX7E (*~).



Clear screen (0x01)

Address Command
0x27 0x01

Clears the entire screen. Issuing a clear command will also set the position of the cursor to
row 0 and column 0.

Parameter(s):

None.

Set cursor position (0x02)

Address Command Parameter 1 Parameter 2

Row Column
0x27 0x02 (0x00 to 0x03) | (0x00 to Ox4F)

Sets the row and column position of the cursor where row 0, column 0 is the top left
character position of the screen.

Parameter(s):

There are two parameters, the first sets the cursor row position. Note that on a 16 x 2 line
display only rows 0 to 1 are visible.

The second parameter sets the cursors column position. Note that on a 16 x 2 line display
only columns 0 to 15 are visible.

Display State (0x03)
Address Command Parameter 1
LCD State
Ox27 0x03 (0x00 to 0x01)

Turns the screen on or off. Note then when turned off only the LCD panel will be switch off,
the backlight will remain on if it is already enabled.

Parameter(s):

The command has one parameter which specifies the state of the LCD. A value of 0 will
turn the LCD off, and a value of 1 will turn the LCD on.



Display Cursor (0x04)

Address Command Parameter 1

Cursor State
0x27 0x04 (0x00 to 0x01)

Sets the visible state of the cursor. When visible the cursor will appear as a single line of
pixels below the current selected character row.

Parameter(s):

The command has one parameter which specifies the visible state of the cursor. A value of
0 will make the cursor invisible, and a value of 1 will make the cursor visible.

Cursor Blink (0x05)

Address Command Parameter 1

Blink State
0x27 0x05 (0x00 to 0x01)

Enables or disables the blinking of the cursor.
Parameter(s):

The command has one parameter which specifies the blink state. A value of 0 will disable
blinking, and a value of 1 will enable cursor blinking.

Backlight State (0x06)

Address Command Parameter 1

Brightness
Ox27 0x06 (0x00 to 0x0A)

Sets the brightness of the backlight.

Parameter(s):

The command has one parameter which specifies the brightness of the backlight in 10%
increments where 0 = backlight off and a value of 10 = 100% on.



Print Custom Character (0x07)

Address Command Parameter 1

Index
Ox27 0x07 (0x00 to 0x07)

Prints one of the eight (8) custom (user defined) characters to the screen at the current
cursor position. Note that custom characters to be printed must have previously been
defined using the write custom character command.

Parameter(s):

The command has one parameter that specifies which of the eight (8) custom characters
(0 to 7) to print to the screen.

Define Custom Character (0x08)

Address | Command | Parameter 1 Parameter 2 | Parameter 3 > JParameter 9

Index Row 0 Row 1 Row 7
Ox27 0x08 (0x00 to 0x07) | (0x00 to Ox1F) | (0x00 to Ox1F <( (0x00 to Ox1F)

Writes a user defined 5 x 8 pixel bitmap to one of the eight (8) custom characters. Note
that on the Smart LCD 1602 the eight (8) character row is not visible. After writing to one of
the custom characters it is necessary to reset the cursor position before any further
characters can be written to the screen.

Parameter(s):

The command has 9 parameters. The first specifies which of the eight (8) custom
characters (0 to 7) to write the bitmap data too.

Parameters 2 to 9 contain the 5 pixel bitmap information for each of the 8 rows of the
custom characters.

76 Bit number
Row 0 - - 0x0E
Row 1 - - Ox1F
Row 2 - - 0x11
Row 3 - - 0x11
Row 4 - - 0x11
Row 5 - - 0x11
Row 6 - - 0x11
Row 7 0|0 Ox1F

Example bit pattern



Cursor Direction (0x09)

Address

Command

Parameter 1

0x27

0x09

Cursor Direction

(0x00 to 0x01)

Sets the direction in which the cursor will move after a character is printed to the screen.

Parameter(s):

The command has one parameter that specifies which direction to move the cursor. A
value of 0 will move the cursor from left to right, and a value of 1 will move the cursor from
right to left.

Initialise The Display (Ox0A)

Address
0x27

Command
0x0A

Initialises the LCD setting it to its default power on state. If the backlight was off it will also
be set to default on state.

Parameter(s):

None

Clear Button State (0x0B)

Address
0x27

Command
0x0B

Clears (resets) the button number bits in the status register. See the 12C status register
section for more information about the button status and number bits.

Parameter(s):

None



Play Note (0x0C)

Address Command Parameter 1 Parameter 2
Note Duration
0x27 OX0C | (0x00 to 0x0B) | (0x00 to OXFF)

Plays one of 12 musical notes for a specified duration. Note that this command requires
the optional keypad and speaker accessory to be connected to the Smart LCD.

Parameter(s):

This command has two parameters, the first selects the note to play. See table below for a
list of available notes.

[ Value Note Frequency (Hz)
0x00 C 262.2
0x01 C# 277.8
0x02 D 294 1
0x03 D# 312.5
0x04 E 322.6
0x05 F 357.2
0x06 F# 370.4
0x07 G 384.6
0x08 G# 416.7
0x09 A 434.8
Ox0A A# 476.2
0x0B B 500

Note that frequencies are generated by the
Smart LCDs RC oscillator. As a result
note frequencies shown may vary by +/-
10%

The second parameter sets the duration of the note in 10ms increments where a minimum
value of 1 = 10ms and a maximum value of OxFF = 2.55s

Set 12C address (0x0D)

Address Command Parameter 1
New Address
0x27 0x0D (0x08 to 0x77)

Changes the 12C slave
address for the Smart LCD. Once this command is issued the display will immediately



respond to commands sent to the new slave address and will no longer respond to the
original address.

Parameter(s):

The command has one parameter that specifies the new 12C slave address. A slave
address can be any address from 0x08 to 0x77. The new address will be stored in the
Smart LCD's non-volatile memory and it will continue to use this address even after the
Smart LCD's power is cycled. Performing a factory reset will restore the current [2C
address to the default 0x27.

Contrast (OxOE)

Address Command Parameter 1

Contrast Level
Ox27 Ox0E (0x00 to OXFF)

Sets the contrast level of the screen.

Parameter(s):

The command has one parameter that specifies the contrast level. A value of 0 =
maximum contrast and a value of OxFF = minimum contrast.

Display Software Version (0x0F)

Address Command
0x27 OxOF

Shows the version of firmware flashed into the Smart LCD by displaying it to the LCD.

Parameter(s):

None



Clear Error State (OxFB)

Address Command

0x27 OxFB
Clears the error flag in the status register.
Parameter(s):
None
I2C Status Register

12C Status / ADC Read

Rddress 0x2] XaxXny ( St X

SDA Ea|l|1||§§

il

SCL 1] (2| (3] |8| |5] [s| |7] |8] o 1| (2] 3| [4] |5] |8] |7| |8 |® ‘!_

The contents of the status register can be obtained by performing a single byte read from
an 12C master device.

7 6 5 4 3 2 1 0

BUSY STATUS | RESERVED | RESERVED BPS BTN2 BTN1 BTNO

Bit 7 BUSY: Smart LCD busy status
0: Smart LCD is ready to accept new commands.

1: Smart LCD is busy executing the last command.

Bit6 STATUS: Smart LCD error status
0: Last command executed without error.

1: There was an error with executing or receiving the last command.

Bit 5:4 RESERVED

Bit3 BPS: Keypad button pressed status



0: No buttons are currently pressed on the external keypad.

1: A button on the external keypad is being pressed.

Bit 2:0 BPS[2:0]: Last button pressed on external keypad
0: No buttons have been pressed.
1: Button 1 (BACK) has been pressed

: Button 2 (SELECT) has been pressed

: Button 3 (RIGHT) has been pressed

Button 4 (DOWN) has been pressed

Button 5 (UP) has been pressed

o a A 0w

Button 6 (LEFT) has been pressed

I2C ADC Register

12C Status / ADC Read
Address 021 { Status Rey XD ( ADE Xy

mg.”.miﬁ g !U

SCL 1| 2| (3] |4] (5] [e] |7| ] [o 1| 2| 3| |af |s| |8 |7] [8] |o lzsaslrsng

The smart LCD includes an 8-bit ADC which can be accessed via the A pin on the keypad
header. When the external smart LCD keypad is connected this pin is normally used for
sensing the state of the keypad buttons. However, if the external keypad is not connected
this pin can be used as a general purpose 8-bit ADC.

To obtain the current state of the ADC a 2 byte read must be made from the I12C master
device. The first byte read back will contain the status register and may be ignored if not
required. The second byte will contain the 8 bit data representing the current analogue
voltage at the ADC pin where a value of 0 = GND and a value of 255 = VCC



7 6 5 4 3 2 0
ADC7 ADC6 ADC5 ADC4 ADC3 ADC2 ADC1 ADCO
Bit 2:0 ADC[7:0]: Current value of the 8-bit ADC
Serial UART — AT Command Mode
Command Description Parameter Response
AT Test connection None OK
AT+PR=String Print ASCII string String: ASCII string to be printed OK
AT+CLR Clear screen None
AT+RC=Row;, Col Cursor position CR(_)W Row number OK
ol: Column number
AT+DS=State Display state State: Specifies the display state (ON/OFF) OK
AT+DC=State Display cursor State: Specifies the cursor state (ON/OFF) OK
AT+DB=State Cursor blink State: Specifies the cursor blink state (ON/OFF) OK
AT+BL=Level Set the backlight brightness lewvel Level: Backlight brightness level (0 = 0%, 10 = 100%) OK
AT+PC=Index Print custom character Index: Index of the special character (0 to 7) to print OK
Index: Index of the special character (0 to 7) to define

Row0: Bitmap data for row 0 (0 to 31)

Row1: Bitmap data for row 1 (0 to 31)

AT+SC=Index,Row0,Row1, Row?2: Bitmap data for row 2 (0 to 31)
Row2,Row3,Row4, Define custom character Row3: Bitmap data for row 3 (0 to 31) OK

Row5,Row6,Row7 Row4: Bitmap data for row 4 (0 to 31)

Row5: Bitmap data for row 5 (0 to 31)

Rowé: Bitmap data for row 6 (0 to 31)

Row7: Bitmap data for row 7 (0 to 31)

AT+CD=Direction Set cursor direction Direction: Direction to move cursor (R = left to right, L = Right to left) OK
AT+BR=Baud Change the UART baud rate Baud: Index of new baud rate (0 to 7) OK
AT+TO=Time Change AT command timeout Time: Timeout time in ms (min = 1ms, max = 6.5 seconds) OK

AT+INI Initialise the display None OK
AT+BT? Get last button pressed* None Button number (0 to 5)
AT+BP? Get button pressed state* None E =Bn|:ttt(’))r:ezrse:;e$ :t;:gzse qQ)
AT+BCL Clear button state* None OK
AT+AD? Read the ADC None ADC value (0 to 255)
" . " Note: Index of note to play (0 to 11
AT+BE=Note, Time Play a musical note Time: Duration of note in 10ms increm?antys ((10ms t)o 2.55 seconds) OK
AT+CT=Level Contrast level Level: Contrast level (0 = max, 255 = min) OK
AT+FV? Get software version None Software version

* requires optional Smart LCD Keypad to be connected.

The Smart LCD will respond to text based commands prefixed with the AT command
designator via its serial UART interface. To put the Smart LCD into AT command mode, the
Mode jumper on the LCD daughter board must be removed. AT commands can then be
sent to, and responses received from, the smart LCD with a default serial baud rate of
9600bps, 8 data bits, 1 stop bit and no parity. Furthermore, commands must be terminated
with a carriage return (CR) + line feed (LF). By using AT commands full control of the
Smart LCD is available, including printing text to the screen and reading of the status and

ADC registers.




AT

Can be used to test the connection to the Smart LCD. Sending the ASCII text AT will cause
the Smart LCD to respond with an ‘OK’

Example: AT
Response: OK

AT+PR=String

Prints a string of text at the current cursor position to the screen, where string is the ASCII
string of text to print. Maximum string length is characters bytes — any additional
characters will be ignored.

Example: AT+PR=Hello World  Prints Hello World to the screen
Response: OK

AT+CLR

Clears the entire screen. Issuing a clear command will also set the position of the cursor to
row 0 and column 0.

Example: AT+CLR Clears the entire screen

Response: OK

AT+RC=Row,Col

Sets the row and column position of the cursor where row 0, column 0 is the top left
character position of the screen.

There are two parameters, the first sets the cursor row position. Note that on a 16 x 2 line
display only rows 0 to 1 are visible.

The second parameter sets the cursors column position. Note that on a 16 x 2 line display
only columns 0 to 15 are visible.

Example: AT+RC=0,0 Sets the cursor to row 0, column 0



Response: OK

AT+DS=State

Turns the screen on or off. Note that when turned off only the LCD panel will be switch off,
the backlight will remain on if it is already enabled.

The command has one parameter which specifies the state of the LCD. A value of OFF will
turn the LCD off, and a value of ON will turn the LCD on.

Example: AT+DS=0FF Turns the screen off
Response: OK

AT+DC=State

Sets the visible state of the cursor. When visible the cursor will appear as a single line of
pixels below the current selected character row.

The command has one parameter which specifies the visible state of the cursor. A value of
OFF will make the cursor invisible, and a value of ON will make the cursor visible.

Example: AT+DC=0ON Turns the cursor on

Response: OK

AT+DB=State
Enables or disables blinking of the cursor.

The command has one parameter which specifies the blink state. A value of OFF will
disable cursor blinking, and a value of ON will enable cursor blinking.

Example: AT+DB=0ON Turns cursor blinking on
Response: OK

AT+BL=Level
Sets the brightness of the backlight.



The command has one parameter which specifies the brightness of the backlight in 10%
increments where 0 = backlight off and a value of 10 = 100% on.

Example: AT+BL=10 Sets the backlight to 100%
Response: OK

AT+PC=Index

Prints one of the 8 custom (user defined) characters to the screen at the current cursor
position. Note that for the custom character to be printed it must have previously been
defined using the define custom character command (AT+SC).

The command has one parameter that specifies which of the 8 custom characters (0 to 7)
to print to the screen.

Example: AT+PC=0 Prints special character 0 to the screen

Response: OK

AT+SC=/ndex,Row0,Row1,Row2,Row3,Row4,Row5, Row6, Row7

Writes a user defined 5 x 8 pixel bitmap to one of the 8 custom characters. Note that on
the Smart LCD 1602 the 8th character row is not visible. After writing to one of the custom
characters it is necessary to reset the cursor position before any further characters can be
written to the screen.

The command has 9 parameters. The first specifies which of the 8 custom characters (0
to 7) to write the bitmap data too.

Parameters 2 to 9 contain the 5 pixel bitmap information for each of the 8 rows of the
custom character. Note that these parameters must be specified in ASCII decimal.

76 Bit number
Row 0 - - 14
Row 1 - - 31
Row 2 - - 17
Row 3 - - 17
Row 4 - - 17
Row 5 - - 17
Row 6 - - 17
Row 7 00 31

Example bit pattern



Example: AT+SC=0,14,31,17,17,17,17,17,31 Writes a bit patten to special character 0
Response: OK

AT+CD=Direction

Sets the direction the cursor will move after a character is printed to the screen.

The command has one parameter that specifies which direction to move the cursor. A
value of R will move the cursor from left to right, and value of L will move the cursor from
right to left.

Example: AT+PC=R Set the cursor direction to move from left to right

Response: OK

AT+BR=Baud

Changes the default baud rate from 9600 baud to one of 8 different speeds. Note: any new
value set will be stored in the Smart LCD's non-volatile memory.

The command has one parameter which specifies which baud to set the baud rate to.

Baud Index Speed
1200
2400
4800

9600 (default)
19200

38400
57600
115200

N[O R WN O

Example: AT+BR=5 Sets the baud rate to 38400
Response: OK

AT+TO=Time

Sets the serial communications timeout time should communication with the Smart LCD be
interrupted or an error occur. Note: default timeout time is 2 seconds, any new value set
will be stored in the Smart LCD's non-volatile memory.



The command has one parameter which specifies the new timeout time in 1ms
increments. Minimum time is 1ms (Time = 1) and maximum time is 6.5 seconds (Time =
6500).

Example: AT+TO=1000 Set the serial timeout out time to 1 second

Response: OK

AT+INI

Initialises the LCD setting it to its default power on state. If the backlight was off it will also
be set to the default on state.

Example: AT+INI The Smart LCD is initialised
Response: OK

AT+BT?

Gets the Smart LCD button number for the last button to be pressed. If no button has been
pressed since the Smart LCD was powered or an AT+BCL command was sent then the
command will return an index value of 0.

Example: AT+BT? Gets the last button pressed state
Response: 0 = No buttons have been pressed.

1 = Button 1 (BACK) has been pressed

2 = Button 2 (SELECT) has been pressed

3 = Button 3 (RIGHT) has been pressed

4 = Button 4 (DOWN) has been pressed

5 = Button 5 (UP) has been pressed

6 = Button 6 (LEFT) has been pressed



AT+BP?
Checks if any of the Smart LCD keypad buttons are currently being pressed.

Example: AT+BP? Gets the current button pressed status
Response: F = No buttons are currently pressed on the external keypad.

T = A button on the external keypad is being pressed.

AT+BCL

Clears (resets) the button number status in the status register. When cleared the button
number (AT+BT?) and button pressed state (AT+BP?) AT commands will return 0 and F
respectively. Note that if this command is sent whilst a button is currently being pressed,
both the current button pressed and button number statuses will not be cleared.

Example: AT+BCL Clear the button pressed and button number status.

Response: OK

AT+AD?

Gets the current value of the 8-bit ADC connected to pin ‘A’ on the keypad connector.

Example: AT+AD? Gets the current ADC value
Response: Returns a value between 0 (GND) and 255 (VCC)



AT+BE=Note, Time

Plays one of 12 musical notes for a specified duration. Note that this command requires
the optional Smart LCD keypad and speaker accessory to be connected to the Smart LCD.

This command has two parameters:

Note selects index the note to play. See table below for a list of available notes.

| Value Note Frequency (Hz)

0 C 262.2
1 C# 277.8
2 D 294.1
3 D# 312.5
4 E 322.6
5 F 357.2
6 F# 370.4
7 G 384.6
8 G# 416.7
9 A 434.8
10 A# 476.2
11 B 500

Note that frequencies are generated by the
Smart LCD's RC oscillator. As a result
note frequencies shown may vary by +/-

10%

Time sets the duration of the note in 10ms increments where a minimum value of 1 =
10ms and a maximum value of 255 = 2.55s

Example: AT+BE=1,100 Plays C# for 1 second
Response: OK

AT+CT=Level
Sets the contrast level of the screen.

The command has one parameter that specifies the contrast level. A value of 0 =
maximum contrast and a value of 255 = minimum contrast. The Smart LCD ships with a
default contrast level of 55

Example: AT+CT=0 Set the contrast level to maximum



Response: OK

AT+FV?

Gets the software version number for the installed firmware.

Example: AT+FV? Gets the firmware version
Response: VXx.x
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Serial UART — Passive Mode

When connected to the serial UART interface the Smart LCD can also operate in a passive
mode where it will automatically display any printable ASCII text to the screen. In this
mode no commands are required, however, control over the LCD is limited. To put the
Smart LCD into passive mode simply connect the supplied jumper across the Mode
header pins. When in passive mode the Smart LCD will respond to ASCII data sent to it
with a baud rate of 9600bps, 8 data bits, 1 stop bit and no parity.

Function ASCII Code (dec)

Printable alphanumeric characters 32 to 126
Carriage return (CR) 13

Line feed (LF) 10

Form feed (FF) 12

Bell * (BEL) 7
Backspace (BS) 8
Horizontal tab (TAB) 9

Delete (DEL) 127

* Requires optional Smart Keypad accessory



Optional Features - LCD Keypad

The Smart LCD's features can be further expanded with the addition of the Smart LCD
keypad (see item SKU: HCKITS0058). This add-on board connects to the Smart LCD's
keypad header using a single 4 way cable. Once connected it adds the additional features
of keypad control (up, down, left, right, select, and back) and audible output to your end
application. Access to button states and speaker output is then available via the Smart
LCD's 12C or UART interfaces using its built-in commands (see the software section of this
manual).

r. lx.,\.u..w.s: A 4 4 2 1 2 1

VSSVDDVO RS R

HOeEY COMFPOMEMTS
SMART LCD
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Optional Features — Wireless access

A bonus feature of the Smart LCD, due to it not requiring initialisation by a microcontroller,
is it's ability to operate wirelessly using a suitable serial wireless pass-through module.
Here in the diagram below you can see a remote control application of the Smart LCD and
keypad with the addition of HC-05 Bluetooth slave (see item SKU: HCARDUO0004) and
Bluetooth master (see items SKU: HCARDUO0O064) modules.

Bluetooth Master Bluetooth Slave SmartLCD
HCARDUO0004 HCARDUO0064 HCMODUO0122
(0] O
o e
- Q
o) BBo—- Clr
Arduino Uno Smart LCD Keyp
HCARDUO0090 HCKITS0058

In this example a Bluetooth slave module is connected to the Smart LCD's UART interface
and a Bluetooth master module to the microcontrollers serial interface. Once a wireless
connection is established, AT commands can be sent to the Smart LCD when in serial AT
mode, or ASCII text when in serial passive mode, just as if the Smart LCD was connected
directly to the microcontroller.

Note that when using a wireless serial connection the Smart LCD is not able to handle
corruption or loss of data due to connection errors. Therefore you should make sure your
application is able to cater for connection issues caused by wireless interference.
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FOR NEW PRODUCT ANNOUNCEMENTS AND OFFERS:

LIKE US ON FACEBOOK:

/HOBBYCOMPONENTSLTD

AND

FOLLOW US ON TWITTER:

/HOBBYCOMPONENTS



WWW.HOBBYCOMPONENTS.COM
FORUM.HOBBYCOMPONENTS.COM
BLOG.HOBBYCOMPONENTS.COM
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