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Overview

The ACS 320 x 240LCD Display Terminal is designed to provide a cost effective -R&/RS485
operator interface. A high contta®20 x 240pixel LED backlight transflective LCD provides viewing in
direct light, and well as indoors. It has a 12:00 to 6:00pm viewing angle, which thatibgan be viewed
from straight on to about 80 degsedownward. The backlight automaticallyris on when characters are
received okkeypadinputs are activated, and shuts off afiggrogrammable periodf no use. You can use
your choice of matrix or nematrix keypadsproviding 7 to 12 inputs. An on board tone generaind
amplifier can be usetb provideaudibleuser feedback.

Features

e FLASH Basediesignfor easy infield software updates

e Transflective LCD Display with LED backliglaind noon to 6:00PM viewing angle
e Single Power Supply

e Scan/Matrix &non-Matrix keypad inputfor 12 or 8 switch iputs

e On board 250mW audio amplifier for tone generator

e On board éhgnosticLED that indicates RandTx activity

e 6 User programmable graphics pagepandable to 12

e User nfigurablenonVolatile Settingdor:

o Baud Rate
o Display Communications Address multi-drop operation
o Keypad Type
A Debouncg8 N.O. switches)
A Scan/Matrix(4 Column by 4 Rownatrix of 16 N.O. switchgs
A Send Keypad Opens as well as Closes
Keypad polling for multidrop operation
Backlight Timeout econds
OptionalDisplay Logo On powetp
OptionalDisplay Settings Opowerup
OptionalPopup touclscreel QWERTY or NUMERICkeypad
Protocol Selection:
A SOH/ETX commands for full graphics
A ANSI subset foscrollingcharacter data

e Small formfactor, mounts in standard degdng electrical switchbowith optional mounting plate
and membrane keypad overlay

O O O O o o

e Low Power
0 80mA Typical with LED Backlight Off
0 180mA Typical with LED Backlight On
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Manual Conventions
In this manual the following assumptions, abbreviations and conventions are used:

ASCII

ASCII stands for the American Standard Code for Information Interchange. As ASCII code is the
agreed upon numerical representation of a chardstsr. ASClITable appendix)

ASCII Hex

The use of ASCII characters to represent one or more hexadecimal digits:

ASCII Represents
Character(s) Value
606 0
6106 1
6206 2
6306 3
60406 4
6506 5
660 6
6706 7
680 8
6906 9
60ADb 10
6B6 11
6Cbo 12
6 D6 13
60 EDS 14
6 F©6 15
é é
4106 16
@85 40
67Fd 127
@B0d 128
&Fo6 255
Al3F0 319

<SOH>

Represents a single ASCII Start of Heading character; GARLL decimal, 01 hexThis character
delineates the start of a command or response in SOH/ETX protocol mode.

<ETX>

Represents a single ASCII End of Text character; GCRIO3 decimal, 8 hex. This character
delineates the end of a command or response in SOH/ETX protocol mode.

SOH/ETX Protocol

Representshe use of a command/response protocol where the messages are brackbtedoby
printing/displayingSOH and ETXcharacters and theracketedmessage contents are expressea by
sequence abfne or more printable/displayable characters.
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128 x 64 LCD

320 x 240 LCD 00,
isplay Terminal

# ACS-LCD-128X64
5y Qor ACS-LCD-320X

[N ".
& L
Q garasota,
L,J

COMM Connector

The following signals appear on tB®MM DB-9P connector:

nal

User 6s

Manual

PIN SIGNAL Direction at display
2 RS232 RxD IN
3 RS232 TD ouT
4 | RS232 DTR (optional) ouT
5 GND IN
6 RS 485 B 1/O
7 RS485 A+ I/O
8 RSZ:)_’Z CTS IN
(optional)
9 +12-14VDC IN
Mating Connector: DB-9 Female
RS-232 Connection to PC
COMM PC PC Power LCD DIR PC
Pin # DB9 Pin# | DB25 Pin # Supply SIGNAL SIGNAL
2 3 2 RxD Y TxD
3 2 3 TxD Y RxD
4 8 5 .
(optional) (optional) (optional) DTR Y CTS
5 5 7 GND GND GND
7 4 -
8 (optional) (optional) CTS Y RTS
+12 Y +12 Y
9 N/C N/C +14VDC | +14VDC
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RS-485 Connection

COMM Power
Pin # Supply SIGNAL
7 N/C A+
6 N/C B-
5 GND GND
9 +12 Y +12 Y
+14VDC +14VDC

NOTE: Be sure to connect both the Ground of tle PCor Host computer and the Ground of your
+ 1 2 T¥VDE Power supply together!

The RS485 A+ and B signals are terminated with a 100 ohm resistor between them. In additien, the
is a 10K pultup resistor on the A+ signal to +3.3v and a 10K-polivn resistor on the -Bignal to Ground,
to put the received data line in an idle state when there is no connection.

Changing between R&32 and RS185 operation requires the movemehiagpair of jumpers on the
CONFIG header located next to the COMM connector:

CONFIG (no jumpers) CONFIG for RS232 CONFIG for RS485

The DTR connection is for optional flow control of the transmit data to the display to prevent over
flowing the dsplay input buffer at higher baud rates. It requires disabling thé88Snable in the display
configuration and implementation of flow control on the host device supplying the data to the display.

The LCD displayfunctions as a R®32 DTE (Data TerminaEquipment) device. There is an
unpopulated jumper block site on the controller labeled NMODEM that can be used to reverse the signals
pairs TxD, RxD and DTR, CTS on theOMM connector to make the device appear as DCE (Data
communications Equipment). Ind&tion of the NMODEM jumper block requires cutting the default traces
on the bottom of the controller board underneath the
jumper header, and the installation of two pairs of shunt jumpers on the hematecd®©0° from the
original default trace connections.

Speaker / Reset (SPKR) Connector

The following signals appear on the six pin KKR0 SPKR connector:

PIN | SIGNAL
1 GND
2 RESET
3 | Speaker
4 | Speaker H

Mating Connector: KKL000 . 1 ppstidn

Pin #1 Identified by Square Padnd signalsirealso identified by silkscreen legend on the board.
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PS/2 Connector

The following signals appear on the six pin PS/2 connector:

SIGNAL
DATA
(reserved)
GND
+5V
CLK

(reserved)
Mating Connector PS/2 circular DIN 6 position

(T)U'I-l}-(.le\)I—\E
4

The +5V is fusedt 0.5Awith a resettable fuse.



{GND] Menupad Pin 9

<11 | Menupad Pin 8

—
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MENUPAD Connector
The following inputs are available on t
1 | PIN | Label | Debounce| Scan/Matrix
= 1 18 Input #8 | Column #4
MY 2 [ 17 | Input#7 | Column #3
% 3 16 Input #6 | Column #2
D 4 15 Input #5 | Column #1
=l 5 | 14 | Input#4 | Row#4
6 13 Input #3 Row #3
7 12 Input #2 Row #2
8 11 Input #1 Row #1
9 GND GND GND

Mating ConnectorMolex KK-1000 . 1 pgbstién
Pin #1 Identified bythe board legendnd theSquare Padn Scan/Matrix mode, the Column signals are

outputs and the Row signals are inputs.

Debounce Wiring

<12 ] Menupad Pin 7

N
w
I
a
=2}

—o/‘ﬂ Menupad Pin 6
—o/‘m Menupad Pin 5
—o/‘ﬁ Menupad Pin 4
—o/‘ﬁ Menupad Pin 3
—o/‘ﬁ Menupad Pin 2
—o/‘n Menupad Pin 1

—o/

Scan/Matrix Wiring

Menupad Pin 8

<_12 | Menupad Pin 7
<_I5 Menupad Pin 4

<_14_| Menupad Pin 5
<{_13 | Menupad Pin 6

<]

Ma

he

nual

AMENUPADO

<{_17_]Menupad Pin 2

<_16_] Menupad Pin 3

10

AN

Membrane Switch Overlay

<_18 | Menupad Pin 1

AN




ACS 320

Startup

When power is applétor the ACS LCD 320x240 is reset, the controller initializes the display, turns on

X 240

LCD Display

Ter mi

nal

User 6s

the backlight, then initializes the naolatile memory, keypad, serial communications and touch screen.

If enabled by théPower Up Quad Detect

that it has a continuous touch, the cooaténof the touch location is used to force the display into one of

four startup modes:

configuration setting and the touch screen reports

Configuration

Diagnostics

Touchscreen
Calibrate

If there is no touch held in any quadrant, the display finishes powering up. If enabledRxywtee
configuration setting, the logo screen is restored from saved page zero. Then, if enabled
configuration setting, the list of settings is displayed:

Up Disp Logo

by thePower Up Disp Setng

Configuration Mode

ACS| SHRASDTAH

FLORIDA
Firrware Uersion : LB
Baud Rate :
FProtocol SOH & ETH 1 YES
ANSI Line Wrap 2 HO
AMSI Add LF to CR: MO
AMST Add CR to LF @ MO
Dizplad Come Adde 2 8
Rcw Char BackLight. &
Suwitch BackLight &
BackLight Timeout : 38
Switch ScansMatrix s MO
Switch Send Opens 8 MO
Switch Base Zero i MO
Switches Polled & HO
Fouer Up Dizp Lodo 2
Fower Up Dsp Setnd:
Futao Clear Disp Sec t@
Aut.o Clear DispLo9o @ MO
R5-485 Enable @ HO
Ke+ Beer Enable : MO
Keq Beep Freq:
Key Beep Secs-5@: 1
TPad<P52 in SOH Raw @ HO
TPad Show Up Left-< 18

=l ]

320 x 240 LCD DISPLAY

TPad Show Up Left-Y @
TPad Show Lo Right-k @ 326
TPad Show Lo Right-Y : 246

In Configuration Mode, the touch keypadused to adjust or default User Configuration settithgs.

this mode, the touch keypad is displayed, ted ¢

items, one atatime When the des
inverts
ConFiguration
BockLight Timeout : 3@ +oo1

Es[1[2]3[4]5]6]7[8[9]@]-[= k-

Tob |q [u|e|r |t |y|uli p |l

Caps |a (s |d|F |a|h |k "

ShiFt |z [x e v b |n |m]|. / |Enter|

Cirl [* [\ 1|4 ||+ Hde

yZ keys scroll set

11

and usedkoesyrall beiween configuration
red setting is reached,
ConFiguration
BockLisht Timeout : € w1
Es[1[2[3[4]5]6]7[8][9]@]- = [«
Tob o jw|e|r |t |y |uli |o|p|[[]
Caes |a|s |d |Fla |h|a|k]|l [ |"
Shift |z |x [c v |b|n [m], / |Enter
Ctrl |* |\ + |4 |+ |+ Hde
yZ2 keys scroll val

Manual

t

he
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When editing, the 9§ and Z keys increment and decren
the item, and the Y and Y keys change the increment
setting into the nowolatile configuration memory.

Whenedi ting an itemwnanr ¢ hteorédDbéarmri téadm tkeyi t 6s defaul t
i tem, t he canDéstore all ofdhe éonfigueation items to their default values.

ConFiguration ConFiguration
BackLight Timeout : €I% el Suitch Sean/Motrix : NO
Default This Ttem {Y/N} ? DefFoult All ConFiguration {Y/N) ?
Es[t [2[3[4]5]6[7[8[9[@]-[=- Esl1[2[3[4[5]6[7[8]9]@]- =
Tab la(ule|r |t |u|uli [o|p]|l|] Tob |9 (wle|r |t |y|uli |o|p|L
Cops |o|s [d[F g |h|a|k]|l |5 [" Cops |a |5 |d |F g |k |q|k ]|l |5 |"
ShiFt |z [x [e v b|n |m[. |. |/ |Enter Shft |z [x (e v |b[n [m]|, |. |/ Enter
Crl ' [N 1|4 | €|+ Hide Ctrl |* |\ 1|+ |+ |+ Hde
When editing, 6DO6 k When not eeydefailtaai settimg® ¢

Press the HIDE key dReset the LCD display to exit Configuration Mode.

Diagnostics Mode

In Diagnostics Mode, the display draws some text and graphics, toggles the backlight on and off,
produces an intermittent tone and showsstlatus of the MENUPAD key inputs as well as any touch screen
touch coordinates:

KEY7

U4 Mot Installed!

Dinanostics
: J| 4119

KE

Touch Screen Calibration Mode
When the screen is held touched in this quadrant during papyethe LCD enters the Touch Screen
calibration processSee the Touch Screen @ahtion section below for the calibration sequence

Incorrect entry of the touch screen coordinates during calibration can resulinahifigy of the touch
screen to function properly and require that the touch screen calibration be manually ethsed a
attempted.The touch screen calibration camly be force erased by invoking the User Configuration
DEFAULT option viaa sequence of input closures (or membrane switch closures)thsidENUPAD
connector. See the User Configuration section belovefteringUser Configuratiorvia the MENUPAD
connector.

12
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User Configuration

Entering User Configuration
User configuration can be entered in two ways:

1. Pressing on the upper left touch screen quadrant during ampaa@r Reset as outlined above
in the Statup section

2. Shorting twoMENUPAD inputs to ground during powep or Reset as outline beloWhis is
easy to achieve by using the optional membrane switch-IACT$128x64MBSW and
holding the two outermost keys closed while resetting the display.

To enterthe User configuration menu using the secbtieNUPAD method:

1. Remove power, or hold the RESET button

2. On the MENUPAD connector ground inpukté andl4 by connecting pin #8nd pin #8 to pin
#9 or use a connected membrane switch and hold down the two ostdrattons.

Power up the display, or release the RESET button if power was not removed.

4. A configuration menu should appear. Remove the above connectietease the two
buttons

A list of menusoft keys will appear across the bottom of the LCD. Push d¢baesponding
membrane switcluttons(or momentarily ground the matching MENUPAD inpuitsat are/would be
below the menu items you wish to select.

To Default the entire user configuration to the factory defaults (and force erase the touch screen
calibration) the sequence of input activations to press the Default soft key (13) then the Yes soft key
(11) would be required.

Follow the on screen soft menus to edit, select, and edit the configuration values.
Be sure to press the save soft menu KEYPAD buttoafter editing a value, to store/save it!

NOTE: Some configuration settingchangeswill not take effect until the display is Reset.

13
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Configuration Settings

# Setting Description

00 FirmwareVersion | = version # of firmware

01 Baud Rate| 1200, 2400, 4800, (default), 19200, 38400, 57600

02 Protocol SOH & ETX| 0 = ANSI, 1=SOH/ETX(default)

03 ANSI Line Wrap E])ezx tnlti)n\(/avrap (default), 1 = ANSI lines exceeding screen width wrap!

04 ANSI Add LF to CR| 0 = CR (default), 1 = incoming CR replaced by CRftair

05 ANSI Add CR to LF| 0 = LF (default), 1 = incoming LF replaced by CR/LF pair

06 Display CommAddri 0 = no address (default), xx

07 Rcv Char Backlightf 0 = disabled, 1 = backlight on for time when charaatecsived

08 Switch Backlight| 0 = disabled, 1 = backlight on for time when switch pressed

09 Backlight Timeout| = number of seconds backlight stays lit (default = 30)

0A Switch Scan/Matrix| 0 = debounce 7 keys (default), 1 = scan 3 x 4 matrix

0B Switch nd Openg 0 = only switch closures sent (default), 1 = send switch opens too

e SwitchBaseZerco :_SW|tch closures start at /4
start atbinaryO

oD Switches Polled 0_: switch closuresend autonomouslgefault), 1= switch closures
history sent when polled

OE Power Up Disp Logo 0 = no logo upon reset, 1 = display graphic page 0 (logo) upon res
(default)

OF Power Up Disp Setn (()dzfgﬁlts;ettmgs shown upon reset, 1 = display settings screen upor

10 Auto Clear Disp Seq = number of seconds before display clears (default = 0, off)

11 Auto Clear DispLogo = number of seconds before logo clears (default = 0, off)

12 RS485 Enablg 0 = disabled (default), 1= enabled

13 Key Beep Enabld 0 = disabled (defat), 1 = enabled

14 Key Beep Freq 262Hz, 440Hz, 880Hz, 1397Hz (default), 1760Hz, 2093Hz, 3520H

15 Key Beep Secs/5( = duration of key beep in fiftieths of a second (default = 12)

16 TPad/PS2 in SOH Ray = Touch Keypad & PS2 characters sent outside of EDM/protocol

17 TPad Show Up LefX | = Touch Keypad Show upper left X coordinate (0 (defdu&)9)

18 TPad Show Up LefY | = Touch Keypad Show upper left Y coordinate (0 (defdul39)

19 TPad Show Lo RighK | = Touch Keypad Show upper left x coordm#@di 319 (default))

1A TPad Show Lo RighY | = Touch Keypad Show upper left x coordinaté @39 (default))
= 0 no touchscreen quadrant detect upon reset, 1 = detect touchs

1B Power Up Quad Detec quadrant held upon reset (default)

1C TPad Style] = NONE, QWERTY, NUMERIC

1D End of Config| = end of configuration items placeholder

1E NV Status Byte| = NV status byte (default = 227)

14
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Touch Screen

The ACS LCD320x240 display is equipped with a four wire resistive touch screen and controller.
Touch eventoordinates are reported to the host computer. An optional touch keypad may be displayed to
allow interactive data entryhe calibration data to align the touch screen coordinates with the display is
stored in norvolatile memory on the display.

Touch Screen Calibration
When a new display is first powered on, or at the request of the user, a touch screen calibration
sequence can be performed with the resultmgfficients stored. The calibration screen looks like:

Touch boxes in hunbered order

1
B

The protective plastic covering sholdd removed before attempting calibratidnsoft pointed stylus
should be used to touch each point in numerical sequence for improved accuracy. After each point has been
touched, the display computes the alignment coefficients and saves themviolatiley memory. Further
touch screen activity is then compensated by the saved coefficients so that touch screen coordinates align
with display pixel locations.

Touch Keypad

A touch keypad is also availablEhe touch pad transparently overlays graphics oruedéerneathThe
touch pad appearsn the bottom half of the displayhen a calibrated touch screen is tapped within a
designated popp box. The location and size of this pag box is configurable and defaults to the entire
screen.lt may be disabled bgonfiguring the designated pap box coordinates to all zeroes by
selecting arPad Style  of NONE The touch pad can also be controlled by receipt of serial commands in
SOH/ETX protocol mode. Here is the layout of the touch pad:

Es|1 [2|3[4]5]6]7[8]9]@[-[=1<|| [Es[t [@]=]s[x ]~ [&]*]C [} [_[+ ]«

Tob |q |wle|r |t |y|uli [o]|p|[]|] Tob [(QIUIE|R|TIY|UIT|OIPIf |}

Cops (s [d[F|a|h|a k]|l |5 ]|" Cops |[A|S|D|F|G|H|J|K]|L|: |

Shift |z [x [c |v|b|n|m|, |. [/ [Enter NZXCUBNH<>?EnTer

Cirl | |\ + |4 € |3 Hde Ctrl [™ [} + |4 |+ |* Hide
Un-shifted Shifted

When the display is operating in SOH/ETX protocol mode, the keys that are touched are sent as
Keypad Closedd K éesponse messages (see Keypad Closed Response. béloefh in ANSI mode, the
keys are sent as ASCII charactdrke small key size may reige the use of a stylus for correct entry.
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Display Addressing

If you set theUser Configuration Settin@isplay Comm Addd i to &evaluegreater than zero, yauust
take the following into consideratiavhen using the SOH/ETX protocol

Commands serb the display must have a twdigit ASCII hex address sent between tbading<SOH>,

and thefollowing command letter. If the displéyaddress does not match the address in the command, it
will ignore the command If a command is sent with an addredszero, it is considered a broadcast
message, and aisplays with araddress set will display the commanthis allows multiple displays to be
updated via a single R&32 interface.

Keystroke commands received from displays withrtiaeldress greatehan zero, will have the displays
address intwo digidSCllh e x bet ween t he <SONbte thathedetutniRE32RX00 or
signals frommultipledi spl ays woul d have tsuchdsdiodésGRtteemtérnalits i n g
the displaySeethed Mu |l t i pl e D isscpohlzelow. Wi r i ng 6

The display addressing featurens supportedvhen using the ANSI protocol.

Display Flow Control

Display firmware provide optional support for flow control of transmit data to the display to prevent
overflowing the display input buffer at higher baud rates. The display will assert its DTR signal on power
up and whenever there is room in its input buffer. The display wils$ert its DTR signal whenever the
input buffer is at 90%f its 1024 byte capagitor higher. The host device that the display is connected to
should monitor the DTR signal, typically by connecting it to the CTS input, and only send transmit data to
the display when the signal is asserted. Without flow control it is possible to ovbheudisplay input

buffer at baudates above 9600 baud. Symptoms of input buffer overflow include missing or incorrectly
displayed data or commands.

RS-485 Driver Enable

Display firmware provides configurable support for enabling RS-485 transceiver tdransmit via the

DTR signal. The display will assert its DTR signal whenever it needs to transmit data, thesedeits

DTR signal after the data is fully transmitted. Enabling this option in the configuration menu overrides the
Display Flow Control v& DTR above.

Display SOH/ETX Protocol

The display supports two different communications protocols: SOH/ETX and ANSI stiheethoice of
which protocol is supported is selectable via the User Configuration fun@®imtocol SOH & ETX
outlined above.

The SOH/ETX protocol allows full control of the display features and functionality, but requires that the
host computer properly format sequences of commands using the protocol to control the display.

The following SOH/ETX protocol commands are supported:

16
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Print Command

<SOH>
oPO
{ Starting Row €239 (00-EF) asTwo Digit ASCII Hex}
{Starting Column 6319000-13F) asThreeDigit ASCII Hex}
{Font 0-5 asSingle Digit ASCIl Hex}
{Style1, 2asSingle Digit ASCIl Hex}
{Justification 0, 1, 2, 34, 5asSingle DigitASCIl Hex}
{Color 0=0ff, 1=onasSingle Digit ASCII Hex}
{Characters of text to be displayed}

<ETX>

Examplec<SOH>P00000Q01TEST<ETX>woul d print ATESTO on row O, col umn
normal style

<SOH>

Value (ASCII 1 decimal / 01 hex)This charadr is tsed to reset/start the command processing state
machine. It must be at the beginning of eve®OH/ETX protocokommand sent to the display.

P
Value (ASCII 80 decimal / 50 hex). Starts Print command.

Starting Row

Range (6239 (0OGEF hex)). The pper left corner of the texthe topmost row i§, and the bottommost
row is239 (EF)

Starting Column

Range (8319 (000-13F hex)). The starting column of the text, the leftmost column in 0, and the rightmost
column is 319 (13F).

Font

Range (65 (0-5 hex)). Font 0 is a single lingroportional5 x 7 font Font 1 is a double rowroportional9

x 16 font. Font 2 is a single lingoportionald x 5 font. Font 3 is groportionalgiant font (30 x 56) for
numbers G 9 only. Font 4 is a fixed pitch 5 x font. Font 5 is a bit doubled version of Font 1 (18 x.32)
The specifiedV x H sizes arethe maximum dimensian

Style

Range (1, 2%-2 hex)). Style1 is normal, that is nemverted black characters on a white background.
Style?2 is inverted, and geneeat white letters on a black background.

Justification

Range (01, 2, 3 4, 5 (B5 hex)). Type 0 = Left Justifiedn display 1 =CenterJustifiedon display 2 =
Right Justifiedon display 3 = absolutepositioning to the specified colunw = Right Justied from
absolute column, 5 = Center Justified on absolute calumn

Text to be displayed

The daracters of text to be displayed. Larger fonts display fewer charaotarine The Giant font can
only display numbersonsisting of the digits 0 through Bext is truncated at the edges of the display.

<ETX>
Value (ASCII 3 decimal / 03 hex)This character issed to terminate/execute the command received.
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Clear Rows Command
<SOH>
i Co
{ StartingRow 0-239 (00-EF) asTwo Digit ASCII Hex}
{Ending Row 0239 (00-EF) asTwo Digit ASCII Hex}
{Starting Column 6319000-13F) asThreeDigit ASCII Hex}
{Ending Column 8319(000-13F) asThreeDigit ASCIl Hex}
<ETX>

Example:<SOH>CO0EF00013F<ETX>would clearthe entire display

<SOH>

Value (ASCII 1 decimal / 01 hex) This character is used to reset/start the command processing state
machine. It must be at the beginning of every SOH/ETX protocol command sent to the display.

C
Value (ASCII 67 decimal / 43 hex). Starts Clear command.

Starting Row

Range (6239 (0OGEF hex)). The upper left corner of the rows to be cleared, the topmost row is 0, and the
bottommost row is 239 (EF). Starting Row should be less than or equal to Ending Row.

Ending Row

Range (8239 (OGEF hex)). The lower left corner of the rows to beaodel, the topmost row is 0, and the
bottommost row is 239 (EF). Ending Row should be greater than or equal to Starting Row.

Starting Column

Range (6319 (00-13F hex)). The left column of the rows to be cleared, the leftmost column is 0, and the
rightmostrow is 319 (13F). Starting Column should be less than or equal to Ending Column.

Ending Column

Range (6127 (087F hex)). The right column of the rows to be cleared, the leftmost column is 0, and the
rightmost row is 319 (13F). Ending Column should beatgethan or equal to Starting Column.

<ETX>
Value (ASCII 3 decimal / 03 hex). This character is used to terminate/execute the command received.
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Horizontal Load (Bitmap) Command
<SOH>
O0HO
{Row 0-23900-EF hex)asTwo Digit ASCII Hex}
{Starting Column0-319000-13F hex)asThreeDigit ASCII Hex}
{Length of data 8320(000-140 hex)asThreeDigit ASCIl Hex}
{Data Bytes 0255(00FF hex)asTwo Digit ASCIl Hexcharacters per byje
<ETX>

Example: <SOH>HO0001FF<ETX> would draw a vertical line on row 0, 8dhigh

<SOH>

Value (ASCII 1 decimal / 01 hex). This character is used to reset/start the command processing state
machine. It must be at the beginning of every SOH/ETX protocol command sent to the display.

H
Value (ASCII 72 decimal / 48 hex). StatteHorizontal Load command.

Row

Range (6239 (OGEF hex)). The upper left corner of the data, the topmost row is 0, and the bottommost
row is 239 (EF). The data bytes affect 8 rows down from and including this row.

Starting Column

Range (6319 (0813Fhex)). The left column of the row that the data will be placed at, the leftmost column
is 0, and the rightmost row is 319 (13F).

Length

Range (6320(000-140 hex)). This is the number of bytes of data that follaesh byte expressed using
two digits of ASCII Hex

Data Bytes

Range (6255 (0GFF hex)). These are the binary patterns of dots you would like turned on/off at the

specified location on the display. Each byte represents 8 pixels on the rows t@#ids the top of the
display MSB istowardsh e bott om of the display. A 616 in a bit p
Successive bytes are displayed from left to right on the same row. Bytes that would appear beyond the end

of the row are not displayed.

<ETX>
Value (ASCII 3 decimal / 03 ik¢. This character is used to terminate/execute the command received.

NOTE: Multiple Horizontal Load commands may be used to display a bitmap image on the display.
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Line Command
<SOH>
oLoO
{Starting X 0-319000-13F) asThreeDigit ASCIl Hex}
{Starting Y 0-23900-0EF) asThreeDigit ASCIl Hex}
{Ending X 0-319000-13F) asThreeDigit ASCII Hex}
{Ending Y 0-239(000EF) asThreeDigit ASCII Hex}
{Color (0=0ff, 1=on, 2=complementasSingle Digit ASCIl Hex}
<ETX>
<SOH>

Value (ASCII 1 decimal / 01 hex). Thibaracter is used to reset/start the command processing state
machine. It must be at the beginning of every SOH/ETX protocol command sent to the display.

L

Value (ASCII 76 decimal). Starts Line command.

Starting X

Range (6319 (000-13Fhex). This speifies the starting x coordinate of the line.
Starting Y

Range (0239 (00-EF heX). This specifies the starting y coordinate of the line.
Ending X

Range (6319 (000-13FheXx). This specifies the ending x coordinate of the line.
Ending Y

Range (6239 (00-EF heX). This specifies the ending y coordinate of the line.
Color

Range (€2). This specifies the color (0 = OFF, 1 = ON= COMPLEMENT of the line.

<ETX>
Value (ASCII 3 decimal / 03 hex). This character is used to terminate/execute the commiard.rece
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Box Command
<SOH>
0BO
{1% Corner X 6319000-13F) asThreeDigit ASCII Hex}
{1%' Corner Y 6239(0GOEF) asThreeDigit ASCIl Hex}
{2™ Corner X 6319000-13F) asThreeDigit ASCII Hex}
{2" Corner Y 6239(0G0EF) asThreeDigit ASCIl Hex}
{Color (0=0ff, 1=on 2=complementasSingle Digit ASCIl Hex}
<ETX>
<SOH>

Value (ASCII 1 decimal / 01 hex). This character is used to reset/start the command processing state
machine. It must be at the beginning of every SOH/ETX protocol command sent tqthg. dis

B
Value (ASCII 66 decimal). Starts Box command.

1% Corner X
Range (6319 (000-13Fhex). This specifies the starting x coordinate of the box.

1 Corner Y

Range (0239 (00-EF heX). This specifies the starting y coordinate of the box.

2" Corner X

Range (6319 (000-13Fhex). This specifies the ending x coordinate of the box.

2" Corner Y

Range (0239 (00-EF heX). This specifies the ending y coordinate of the box.
Color

Range (6€2). This specifies the color (0 = OFF, 1 = ON= COMPLEMENT of the box.

<ETX>
Value (ASCII 3 decimal / 03 hex). This character is used to terminate/execute the command received.
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Filled Box Command
<SOH>
o0FoO
{1* Corner X 8319(00013F)asThree Digit ASCIl Hex}
{1% Corner Y 6239(0GOEF) asThreeDigit ASCIl Hex}
{2" Corner X 0319(00013F)asThree Digit ASCIl Hex}
{2™ Corner Y 6239(0G0EF) asThreeDigit ASCIl Hex}
{Color (0=off, 1=0n 2=complementasSingle Digit ASCIl Hex}
{Fill Color (0=off, 1=0n, 2=complementasSingle Digit ASCIl Hex}
<ETX>
<SOH>

Value (ASCII 1 decimal / 01 hex). This character is used to reset/start the command processing state
machine. It must be at the beginning of every SOH/ETX protocol command sent to the display.

B

Value (ASCII 66 decimal). Starts Box command.

1% Corner X

Range (6319 (00013Fhex). This specifies the starting x coordinate of the box.

1 Corner Y

Range (6239 (0GEF heX). This specifies the starting y coordinate of the box.

2" Corner X

Range (6319 (00013Fhex). This specifies the ending x coandie of the box.

2" Corner Y

Range (6239 (0GEF heX). This specifies the ending y coordinate of the box.
Color

Range (€2). This specifies the color (0 = OFF, 1 = ON= COMPLEMENT) of the box.
Fill Color

Range (62). This specifies the fill color)(= OFF, 1 = ON2 = COMPLEMENTY) of the box.

<ETX>
Value (ASCII 3 decimal / 03 hex). This character is used to terminate/execute the command received.
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Pixel Command
<SOH>

0 X0

{X 0-319000-13F) asThreeDigit ASCII Hex}

{Y 0-23900-0EF) asThreeDigit ASCII Hex}

{Color (0=0ff, 1=on, 2=complementasSingle Digit ASCIl Hex}
<ETX>

<SOH>

Value (ASCII 1 decimal / 01 hex). This character is used to reset/start the command processing state
machine. It must be at the beginning of every SOH/ETX protocol comssarido the display.

X

Value (ASCII 88 decimal). Starts Pixel command.

X

Range (6319 (000-13Fhex). This specifies the x coordinate of the pixel.

Y

Range (0239 (00-EF heX). This specifies the y coordinate of the pixel.

Color

Range (€2). This speifies the color (0 = OFF, 1 = Q2 = COMPLEMENT) of the pixel.

<ETX>
Value (ASCII 3 decimal / 03 hex). This character is used to terminate/execute the command received.
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Circle Command
<SOH>

ol o

{Center X 331900-13F) asThreeDigit ASCII Hex}

{Center Y 0-239(0G0EF) asThreeDigit ASCIl Hex}

{Radius X 3:31900-13F) asThreeDigit ASCIl Hex}

{Color (0=0ff, 1=on, 2=complementasSingle Digit ASCIl Hex}
<ETX>

<SOH>

Value (ASCII 1 decimal / 01 hex). This character is used to reset/start the commeessing state
machine. It must be at the beginning of every SOH/ETX protocol command sent to the display.

I
{1 ower Vaus @Sdil LOB Hecimal). Starts Circle command.

Center X

Range (6319 (000-13Fhex). This specifies the center x coordinafghecircle.

Center Y

Range (6239 (00-EF heX). This specifies theenter y coordinate of theircle.

Radius

Range (6319 (000-13Fhex). This specifies the radius of the circle. It must be greater than 0.
Color

Range (62). This specifies the colof(= OFF, 1 = ON2 = COMPLEMENT) of the line.

<ETX>
Value (ASCII 3 decimal / 03 hex). This character is used to terminate/execute the command received.
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Tone Command
<SOH>
0TO
{Frequency 264095Hz (01AFFF)asThree Digit ASCII Hex}
{Duration 0-255 Fiftieths (0GFF) asTwo Digit ASCII Hex}
<ETX>

Example: <SOH>T01A32<ETX> would play a tone of 26Hz, for 50 Fiftieths(1 Second)

<SOH>

Value (ASCII 1 decimal / 01 hex). This character is used to reset/start the command processing state
machine. It must be #hhe beginning of every SOH/ETX protocol command sent to the display.

T
Value (ASCII 84 decimal / 54 hex). Starts Tone command.

Frequency

Range (264095 (1AFFF hex)). This specifies the frequency of the produced tone. A frequency of 0 turns
off any curent tone.

Duration

Range (6255 (0OFF hex)). This specifies the duration of the tone in fiftieths of a second. A duration of 0
produces a constant tone.

<ETX>
Value (ASCII 3 decimal / 03 hex). This character is used to terminate/execute the conrearmdire
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Save Page Command
<SOH>

fiSo

{Page number @55 (0BFF) asTwo Digit ASCIl Hex}
<ETX>

Example: <SOH>S01<ETX> would save the current display image invodetile memory Page 1

<SOH>

Value (ASCII 1 decimal / 01 hex). This character is use@detfstart the command processing state
machine. It must be at the beginning of every SOH/ETX protocol command sent to the display.

S
Value (ASCII 83 decimal / 53 hex). Starts Save page command.

Page number

Range (6255 (0GFF hex)). This specifies¢éhnumber of the page to save the current display image into.
The base unit has a single raolatile memorydevicethat providestorage for the User Configuration
settings an® pagesAn additional 24LC512 memory device may be installed in U4 to prayde 12
pages.Accessing a page number outside of the range of installed memory will result in an error message
being shown on the display.

<ETX>
Value (ASCII 3 decimal / 03 hex). This character is used to terminate/execute the command received.

NOTE: Page 0 is the logo page that is displayed on reset or pgu€enabled in the User Configuration
settings Defaulting the User Configuration overwrites page 0 with the factory logo.

NOTE: There is a delay of up to 38 a second375mSEC) for the diplay to write the image into the non
volatile memory. Commands may be senthe displayduring this time, but will not be executed until after

the delay has expired which may result in overrun of the input data buffer and loss or incorrect operation of
the commands that were sent.

NOTE: Each page may be written up to 100,000 times béficm@rect saving of the image may result.
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Restore Page Command
<SOH>

ARG

{Page number @55 (0BFF) asTwo Digit ASCIl Hex}
<ETX>

Example: <SOH>R01<ETX> would resteithe display image from neuolatile memory Page 1

<SOH>

Value (ASCII 1 decimal / 01 hex). This character is used to reset/start the command processing state
machine. It must be at the beginning of every SOH/ETX protocol command sent to the display.

R
Value (ASCII 82decimal / 2 hex). Starts Restore page command.

Page number

Range (6255 (0GFF hex)). This specifies the number of the page to restore the current display image
from. The base unit has a single ramiatile memory device that providesrage for the User

Configuration settings and 6 pages. An additi@#lC512memory device may be installadU4 to

provide up to 12 pages. Accessing a page number outside of the range of installed memory will result in an
error message being shown be tisplay.

<ETX>
Value (ASCII 3 decimal / 03 hex). This character is used to terminate/execute the command received.

NOTE: Page 0 is the logo page that is displayed on reset or pgu€enabled in the User Configuration
settings. Defaulting the Us@onfiguration overwrites page O with the factory logo.
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Backlight Command
<SOH>

fibo

{value = 0, lor 2 as single Digit ASCII Hex}
<ETX>

Example: <SOH>b8ETX> would turn df the backlight, <SOH>kh<ETX> would turnonthe backlight
<SOH>b2<ETX> would turnon the backlight for the configured tifregfter which it would go off

<SOH>

Value (ASCII 1 decimal / 01 hex). This character is used to reset/start the command processing state
machine. It must be at the beginning of every SOH/ETX protocol commantb sbatdisplay.

b
Value (ASCII 98 decimal / 62 hex). Starts backlight command.

Value
Range (01, 2 (0-2 hex)). This specifies the value to set thacklight to: 0 = off, 1 = on, 2 = on timed.

<ETX>
Value (ASCII 3 decimal / 03 hex). This charactensed to terminate/execute the command received.

NOTE: If the backlight is configured to turn on with received characters, it will not be possible to turn it off
using this command.
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Keypad Status Poll Command
<SOH>

0 Ko
<ETX>

<SOH>

Value (ASCII 1 decimal 01 hex). This character is used to reset/start the command processing state
machine. It must be at the beginning of every SOH/ETX protocol command sent to the display.

K

Value (ASCII 75 decimal / 4B hex). Indicates start of Keypad Status Poll codnman

<ETX>

Value (ASCII 3 decimal / 03 hex). This character is used to terminate/execute the command received.
NOTE: When the display is configured for Switches Polled = 1, keypad / reset response messages are not
sent when they occur. Instead, the mgssare queued and are sent upon receipt of this poll command in
the order that they were generated. If the queue is empty, a <SOH><NAK><ETX> response message is
sentinstead The queue holds approximately 18 messages. If the queue is full, newer respenses

discarded. Only complete response messages are queued / transmtitisdnode, failure to poll
frequently may result in lost keypad responses.

See theMENUPAD key code Layoutsection in this manual for key code responses.
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Touch Keypad Display/Hide Command
<SOH>
odo
{One Digit ASCIl HexNumericv al ue (0 Y hi d QWERTYkeyad, 21 YY sshtoow
NUMERIC keypad
<ETX>
<SOH>

Value (ASCII 1 decimal / 01 hex). This character is used to reset/start the command processing state
machine. It must be at the beginning of every SOH/ETX protocol cohisent to the display.

d
Value (ASCII 100 decimal / 64 hex). Indicates start of Touch Keypad Display/Hide command.

Display/Hide Boolean Value

0 = Value (ASCII 48 decimal / 30 hex) This character is used to Hide the touch keypad.
1= Value (ASCII 49 deimal / 31 hex) This character is used to DisplayQNEERTY touch keypad.
2 = Value (ASCII 50 decimal / 32 hex) This character is used to Display the NUMERIC touch keypad.

<ETX>
Value (ASCII 3 decimal / 03 hex). This character is used to terminate/exbeutommand received.
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Keypad / PS/2 / Touch Keypad Close Response
<SOH>

OKO

{Two Digit ASCIl Hex keycode}
<ETX>

<SOH>

Value (ASCII 1 decimal / 01 hex). This character is used to reset/start the command processing state
machine. It must be at the eiging of every SOH/ETX protocol command sent to the display.

K
Value (ASCII 75 decimal / 4B hex). Indicates start of Keypad Close resgangmde to follow

Keycode

Debounce Range (30 h&x37 hex). This specifies whicimput was closed on the keypattached to the
MENUPAD connectar

Scan/Matrix Range (2Bex 2A hex 30 hexi 39 hex 41 hexi 44 heX. This specifies which kethat was
pressed on the keypadtached to the MENUPAD connector

Touch KeypadRange(00 hexi 7F hex). This specifies ¢hkey that was pressed on the touch keypad.

PS/2KeyboardRange(00 hexi 7F hex). This specifies the PS/2 to ASCII translation of the key that was
pressed on thattachedPS/2 keyboard.

<ETX>
Value (ASCII 3 decimal / 03 hex)This character issed todelimit the response received.

See theMENUPAD key code Layoutsection in this manual for keycode responses.
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Touch Keypad Display/Hide Response

<SOH>
0odo
{One Digit ASCII Hex Bool e @WERTYkkypaa digplayedy 2k eYy p a d
NUMERIC keypad displayeH

<ETX>

<SOH>

Value (ASCII 1 decimal / 01 hex). This character is used to reset/start the command processing state
machine. It must be at the beginning of every SOH/ETX protocol command sent to the display.

d
Value (ASCII 100 decimal / 6Bex). Indicates start of Touch Keypad Display/Hide command.

Display/Hide Boolean Value

0 = Value (ASCII 48 decimal / 30 hex) This character indicates the touch keypad is hidden.
1= Value (ASCII 49 decimal / 31 hex) This character indicate QIWERTY touch keypad is displayed.
2 = Value (ASCII 50 decimal / 32 hex) This character indicates the NUMERIC touch keypad is displayed.

<ETX>
Value (ASCII 3 decimal / 03 hex). This character is used to delimit the response received.
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Keypad Open Response
<SOH>

0 &

{Two Digit ASCIl Hex keycode}
<ETX>
<SOH>

Value (ASCII 1 decimal / 01 hex). This character is used to reset/start the command processing state
machine. It must be at the beginning of every SOH/ETX protocol command sent to the display.

k
Value (ASCII 107 decimal / 6B hex). Indicates start of Keypad Open response.

Keycode

Debounce Range (30 h&x37 hex). This specifies which kelgat waspressed then released the keypad
attached to the MENUPAD connector

Scan/Matrix Range (2Bex 2A hex 30 hexi 39 hex 41 hexi 44 hey. This specifies which key that was
pressedhen releasedn the keypad

<ETX>
Value (ASCII 3 decimal / 03 hex). This character is used to delimit the response received.

See theMIENUPAD key code Layoutsection in this manuabf key code responses.

NOTE:User Configuration Setting 6Switch Send Opensbd
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Touch Screen Touched Response

<SOH>
ot o
{ Four Digit ASCII Hex of touch X coordinated (000
{Four Digit ASCIl Hex of touchYcoati nate (0000 Y OOEF }

<ETX>

<SOH>

Value (ASCII 1 decimal / 01 hex). This character is used to reset/start the command processing state
machine. It must be at the beginning of every SOH/ETX protocol command sent to the display.

t
Value (ASCII 116 decimal 74 hex). Indicates start of Touch Screen touched response.

Touched Location Coordinates
Two sets of 4 digit ASCII Hex values representing the X & Y coordinates of the touched location.

<ETX>
Value (ASCII 3 decimal / 03 hex). This character is usedklimit the response received.

Touch Screen unTouched Response
<SOH>

ouo
<ETX>

<SOH>

Value (ASCIl 1 decimal / 01 hex). This character is used to reset/start the command processing state
machine. It must be at the beginning of every SOH/ETX protwmoimand sent to the display.

u
Value (ASCII 117 decimal / 75 hex). Indicates Touch Screen touch point was released response.

<ETX>
Value (ASCII 3 decimal / 03 hex). This character is used to delimit the response received.
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Power Up / Reset Response
<SOH>

ORO
<ETX>

<SOH>

Value (ASCII 1 decimal / 01 hex). This character is used to reset/start the command processing state
machine. It must be at the beginning of every SOH/ETX protocol command sent to the display.

R
Value (ASCII 82 decimal). Indicas¢he start ofthe Reset response.

<ETX>

Value (ASCII 3 decimal / 03 hex). This character is used to delimit the response received.
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Display ANSI Protocol

The display supports two different communications protocols: SOH/ETX and ANSI subset. The ¢hoice o
which protocol is supported is selectable via the User Configuration function outlined above.

The ANSI subset protocol allows the display to be used as a limited ANSI terminal with scrblieng.
display consists of 30nes of40 characters shown usirggfixed pitch 5 x 7 fonin an 8 x 8 pixel matrix
The display supports t he c oandrepgesentsthe irsertiorcpoimt snahe 6 ,
display where the next printable text will be placed.

The following ANSI protocol commands asapported:

BELL

Value (ASCII 7 decimal / 07 heXeceipt of his character causes the displaytoduce a 1KHz tone for
0.2 seconds.

Backspace (BS)

Value (ASCII 8 decimal / 08 hex) Receipt of this character causes the display to move the cursor one

position to the left.

Horizontal Tab (HT)

Value (ASCIl 9 decimal / 09 hex) Receipt of this character causes the display to move the cursor right to
the next tab stop. Moving past the rightmost tab stop causes the cursor to move to the beginning of the

following line with display scrolling up if the cursoras on the last line. There arddb stopger line at
positions 4, 8, 1216, 20, 24, 28, 32 and 36

Line Feed (LF)

Value (ASCII 10 decimal / OA hex) Receipt of this character causes the display to maestit down to
the next line in the same column. The display will scroll up if the cursor was on the last line.

Vertical Tab (VT)

Value (ASCII 11 decimal / OB hex) Receipt of this character causes the display to move the cursor down to
the next line in theame column. The display will scroll up if the cursor was on the last line.

Form Feed (FF)

Value (ASCII 12 decimal / OC hex) Receipt of this character causes the display to move the cursor down to

the next line in the same column. The display will scroliftipe cursor was on the last line.

Carriage Return (CR)

Value (ASCII 13 decimal / OD hex) Receipt of this character causes the display to move the cursor left to

the first column on the current line. There is a User Configuration setting that will digliyadd receipt
of a Line Feed (LF) character after a carriage return if required.

Cancel (CAN)

Value (ASCIl 24 decimal / 18 hex) Receipt of this character causes the display to abort any escape

sequence that may be in process. No other action is.taken
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Escape (ESC)

Value (ASCII 33 decimal / 1B hex) Receipt of this character causes the display to attempt to decode one or
more of the following characters as a control or escape sequence that will affect the display.

Displayed Characters

Values (ASCII32 decimal /20 hexthrough ASCII 127 decimal / 7F heReceipt of tksecharactes cause

the display tsshow the character on the screen at the current cursor location, and then move the cursor right
to the next positionThere is a User Configuration settitftat will automatically wrap the cursor to the
beginning of the next lineif required, scroling up if the cursor was on the last lin€he following
characters are displayed:

Upper Bits

Lower Bits 0010 0011 0100 0101 0110 0111
0000 space 0 @ P p
0001 ! 1 A Q a q
0010 fi 2 B R b r
0011 # 3 C S c S
0100 $ 4 D T d t
0101 % 5 E 0] e u
0110 & 6 F \Y f v
0111 0 7 G w g w
1000 ( 8 H X h X
1001 ) 9 I Y | y
1010 * J z j z
1011 + : K [ k {
1100 , < L \ I |
1101 - = M ] m }
1110 > N N n N4
1111 / ? ¢} _ ) \%

Reset Display (ESC c)

Values (ASCII 33, 99 decimal / 1B, 63 hex) Receipt of this character sequence causes the display to clear,
the cursor position to move to the upper left corner and the backlight to turn off.

Cursor Down (ESC D)

Values (ASCII 33, 68 decimal / 1B, 4#ex) Receipt of this characteequenceauses the display to move
the cursor down to the next line in the same column.ctingor will not move and thdisplay will notscroll
up if the cursor was on the last line.

Cursor Down to column 1 (ESC E)

Values (ASCII 33, 69 decimal / 1B, 45 hex) Receipt of this character sequence causes the display to move
the cursor down to the next line and the first column. The cursor will not move and the display will not
scroll up if thecursor was on the last line.

Cursor Up (ESC M)
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Values (ASCII 33, 77 decimal / 1B, 4D hex) Receipt of this character sequence causes the display to move
the cursor up to the previous line in the same column. The cursor will not move if the cursor wafgrsin the
line.

ANSI Escape Sequences (ESC|)

Values (ASCII 33, 91 decimal / 1B, 5B hex) Receipt of this character sequence causes the display to
attempt to decode one or more of the following characters as an ANSI control sequence. These sequences
can havel or 2 parameters that are expressed as decimal numbers separated by a semicolon. The absence of
a parameter in a control sequence causes it to assume a default value of zero.

Cursor Up nlines (ESC[nA)

Values (ASCII 33, 9148-57, 65 decimal / 1B5B, 30-39, 41hex) Receipt of this character sequence causes
the display to move the cursarp lies il the same column. The cursor will not mayepast the first

line in the display

Cursor Up n lines to column 1 (ESC [ n F)

Values (ASCII 33, 91, 487,70decimal / 1B, 5B, 3(B9, 46 hex) Receipt of this character sequence causes
the display t o moam totthe first coumnbhe cursar will n6tméved pashtlee Sirst
line in the display.

Cursor Down n lines (ESC [ n B)

Values (ASCII33, 91, 4857, 66 decimal / 1B, 5B, 389, 42 hex) Receipt of this character sequence causes

the display to move the cursor down éndé lines in the
line in the display and the display will not scroll up.

Cursor Down n lines to column 1 (ESC[ n E)

Values (ASCII 33, 91, 487, 69 decimal / 1B, 5B, 389, 45 hex) Receipt of this character sequence causes

the display to move the cursor down 6né | ines and tc
bottom line in the display and the display will not scroll up.

Cursor Right n characters (ESC [ n C)

Values (ASCII 33, 91, 487, 67 decimal / 1B, 5B, 389, 43 hex) Receipt of this character sequence causes
the display to mov etersdnéehe same lineo The aursay Wilt notdnové past ha end ¢
of the current line.

Cursor Left n characters (ESC [ n D)

Values (ASCII 33, 91, 4587, 68 decimal / 1B, 5B, 389, 44 hex) Receipt of this character sequence causes

the display to move the cursbre f t 6n6 characters on the same 1|ine.
beginning of the current line.

Move cursorton (ESC[ n G)

Values (ASCII 33, 91, 487,71decimal / 1B, 5B, 369, 47 hex) Receipt of this character sequence causes
the display to mve the cursoito columné nal the current lineThe cursor will not move past the
beginning or end of the current line

Move cursortor,c (ESC[r; cH)

Values (ASCII 33, 91][48-57], 59, [4857]], 72 decimal / 1B, 5B[[30-39], 3B, [30-39]], 48 hex) Receipt

of this character sequence causes the display to move the cursorto cérl duplhin 6T he value for
rangesfrom@7, the value fi®@d. 6cd ranges from O
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Erase all or part of display (ESC [ n J)

Values (ASCII 33, 91, 480, 74 decimal AB, 5B, 3032, 4A hex) Receipt of this character sequence

causes part or all of the display to clear. I f &édnd =
If 6nbd6 = 1, the display is ¢l earéendd f=r o2m tthhee ebnetgiirnen i dn
cleared, and the cursor is moved to the upper left (0, 0).

Erase all or part of line (ESC [ n K)

Values (ASCIl 33, 91, 480, 75 decimal / 1B, 5B, 382, 4B hex) Receipt of this character sequence

causes part or all of thenlie t hat the cursor is on to clear. I f on
position to the end of the 1line. If o6nd6 = 1, the 1 in
= 2 the entire line is cleared. The position of the auisaot affected by this command.

Save cursor position (ESC[ n s)
Values (ASCII 33, 91, 114 decimal / 1B, 5B, 73 hex) Receipt of this character sequence causes the display
to save the current cursor position.

Restore cursor position (ESC [ n u)
Values (ASCII 33, 91, 116 decimal / 1B, 5B, 75 hex) Receipt of this character sequence causes the display
to restore the previously saved cursor position.

Query Device Status (ESC|[ 5n)

Values (ASCII 33, 9153,110 decimal / 1B, 5B35, 6Ehex) Receipt of this @racter sequence causes the

display togenerate an <ESC>[0Onstatusmessdgh.e 6 nd6 character is actually pe¢
not replaced by a numbdf.the display was configured for Switches Polled = 1, then this status message

will be followed by any queuekeypadresponse messages.

Query (ESC[6n)

Values (ASCII 33, 91, 54, 110 decimal / 1B, 5B, 36, 6E hex) Receipt of this character sequence causes the
display to report the current cursor position as <ESC> [ row ; coluriinfRe 6 n @r isadtually pact of

the command and is not replaced by a number. The value for rowist@e value for column isi020.
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Keypad Close Response

If the User Configuration setting for the keypad is s&&¢an/Matrix, then the keypad response is as
follows:

<SOH>

0 KO

{Two Digit ASCIl Hex keycode}
<ETX>

SOH

Value (ASCII 1 decimal / 01 hex). This character is used to reset/start the command processing state
machine. It must be at the beginning of every SOH/ETX protocol command sent to the display.

K
Value (ASCII 75 decimal / 4B hex). Indicates start of Keypad Close response.

Keycode

Scan/Matrix Range (2Bex 2A hex, 30 hexi 39 hex). This specifies which key was pressed on the
keypadattached to the MENUPAD connector.

ETX
Value (ASCII 3 decimal 03 hex). This character is used to delimit the response received.

See theMENUPAD key code Layoutsection in this manual for key code responses.

Power Up / Reset Response
No power up / reset response is sent when the display is configured for AktRigbro
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Firmware Revisions

Version

Date

Notes

1.0

7/30/0 8

First release for new 320x240 display hardware.

11

8/25/08

Corrected ANSI protocol mode so that it works without either
NV_AnsiAddLfToCr  or NV_AnsiAddCr Tolf being set.

1.2

8/29/08

First compil ed for ZNEO  z16F to replace z8F

1.3

9/25/08

Fixed touchscreen locking up diag nostics  invoked from MENUPAD
connector

1.4

12/01/08

Fixed no touchscreen coordinate report when touchpad disabled.
Speedup horizontal and vertical line draws, box fills.

15

9/02/09

Added display of held screen quadrant before function invoked.

Increased number of touchscreen averaging reads from 4 to 8 to

improve touchscreen reliability. Hard limited touchscreen coordsto

screen dimensions. Added X display of screen coords whe re touched
during calibration and diagnostics. Added PowerUpQuadDetect

configuration option to bypass quadrant detection.

1.6

9/08/09

Added forced uncalibration of touchscreen if configuration default

invoked from MENUPAD connector to allow restoring touc hscreen
operation after a bad calibration or calibration on a bad

touchscreen.

1.7

9/21/09

Changed touchscreen algorithm to use median averaging filter: read
the coordinates 16 times, sort the reads and average the middle 8.

18

9/24/09

Increased settlin g time of touchscreen A/D converter to improve
conversion repeatability.

1.9

9/30/09

Fixed sporadic lockups during fast successive resets/power cycles
caused by 12C bus lockup.

1.10

10/1/09

Added new numeric keypad style. Added ability to configure the p op-
up keypad style. Fixed erroneous 6Kbdey rep
Fixed stranded QWERTY keypad keys after Quadrant invoked Default All

Configuration.

111

10/12/09

Added a 2 second delay after the touch screen calibration to allow
the pass/fail messa ge to be seen.

112

12/23/09

Added an unTouch report that is sent following a touchscreen

coordinate report when the touchscreen touch point is actually

released. Fixed the popup QWERTY keypad CAPS, SHIFT and CTRL keys
incorrectly sending a touch coordina te report.
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Updating the LCD320x240 firmware

The following procedure has been tested on Windows 2000 and Windows XP. The use of a standard PC
COM port is advised, problems with USB COM ports have been reported.

1. Extract the files from the downloaded firmware zip file somewhere on your hard drive. Open a
command prompt window, and navigate to the folder where you extracted thelrfiltise
following example, the folder path iB: \ Data \ z16\ ACS LCD 320x240 HS

2. Move te pair of Nomal/DBG jumpers on the LCD320x246 the DBG position.
3. Power the display, connected to your PC's COM port.
4. Type the following commanflnderlined text)n the command prompt window:

D:\ Data\ z16\ ACS LCD 320x240 HS> f lashutil

The utility shoutl examine the availableotm ports, find the display, and flash the firmware
showing its progress on the command window:

D:\ Data\ z16\ ACS LCD 320x240HS>zneo -tcl -t flashutil.tcl
Loading lcd320x240.hex

D:\ Data\ z16\ ACS LCD 320x240HS>

5. Restore thgumpers to the Normal position, and reset the display.
6. Because the firmware version was revised N configurationssettings should default.

7. Verify the new firmware version # on the display.
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Board Layout
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