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PREFACE

This document has been prepared as a guide and reference for people using the CTé4200 seri
Microterminals. To assure a successful installation, please read\INBTION, page 2,
thoroughly before beginning to install your terminal. In this manual, “micratatirand

“terminal” are interchangeable.

The following conventions are used in this manual for the representation of commaats$form
comments and examples:

» ASCII control characters are represented by placing the characteromioemangle
brackets. For example, the Line Feed character is represented asldldending data
to the terminal, the actual ASCII character value of 00001010 (binary), would be sent
not “<LF>".

* The character codes for ASCII characters are given as decimal rsymiben enclosed
in parentheses following the mnemonic, as in <LF> (010).

If you encounter problems or questions while installing or operating these texnaiplication

assistance is available from Intelligent Instrumentation or your Intalligent Instrumentation
representative.
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WARRANTY AND REPAIR POLICY STATEMENT

General

Seller warrants that its products furnished hereunder will, at the time ofrgelvesfree from
defects in material and workmanship and will conform to Seller's published sataifs
applicable at the time of sale. Seller's obligation or liability to Buyepfoducts which do not
conform to above stated warranty shall be limited to Seller, at Sellex'disotetion, either
repairing the product, replacing the product with a like or similar productfusdiaeg the
purchase price of the nonconforming product, provided that written notice of said
nonconformance is received by Seller within the time periods set forth below:

a. For all software products, including licensed programs, ninety (90) days ftemfda
initial delivery to Buyer;

b. For all hardware products (excluding batteries), including complete sy$iitees
(15) months from date of initial delivery to Buyer, subject to the additional conditions of
paragraph c) below;

c. In the event that Buyer's returned product is a Discontinued product and is not
repairable for any reason, Seller may elect to replace it with likendasproduct that is,
in Seller's sole judgment, the closest equivalent to the returned productdSefienot
warrant that such replacement product will be an exact functional replacentaat of t
returned product.

Further, all products warranted hereunder for which Seller has received tiotieky of
nonconformance must be returned FOB Seller's plant no later than thirty (30jtdaiisea
expiration of the warranty periods set forth above.

These warranties provided herein shall not apply to any products which Selleridesehave
been subjected, by Buyer or others, to operating and/or environmental conditionssaxbe
limits established in Seller's published specifications or otherwise hané¢hsesubject of
mishandling, misuse, neglect, improper testing, repair, alteration or damageETHES
WARRANTIES EXTEND TO BUYER ONLY AND NOT TO BUYER'S CUSTOMES OR
USERS OF BUYER'S PRODUCT AND ARE IN LIEU OF ALL OTHER WARRAMNES
WHETHER EXPRESS, IMPLIED OR STATUTORY INCLUDING IMPLIEmWARRANTIES
OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSENINO EVENT
SHALL SELLER BE LIABLE FOR INCIDENTAL, SPECIAL OR CONSHQENTIAL
DAMAGES. Seller's liability for any claim of any kind shall in no cageeed the obligation or
liability specified in this Warranty clause.

Technical Assistance and Service

Seller's warranty as herein set forth shall not be enlarged, diminished tecgtigcand no
obligation or liability shall arise or grow out of, Seller's rendering dfri@al advice, facilities
or service in connection with Buyer's order of the goods furnished hereunder.t®retiwmed
for warranty service, but which are found to be fully functional and in conformance with
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specifications may be subject to a nominal service charge and return freigjeischiariodic
recalibration of products, if required, is the responsibility of Buyer and is aeided under this
Warranty.

Online Support

Intelligent Instrumentation’s World Wide Web site http://www.lanpoint.com previdgine
support through technical support links. The site contains information on Intelligent
Instrumentation’s products, new developments, announcements, application notes, @pplicati
examples, and other useful information. The site and support areas continue to grow as new
products, updates, and features are added.

Email Support

Intelligent Instrumentation’s technical support can be reached via entaeh ¥énding an email
message, be sure to include complete contact information, the product model/part ndamber wi
third-party accessory information, and a detailed description of the problem to
support@lanpoint.com

Static Sensitivity

Seller ships all statisusceptible products in asdtiatic packages. Seller's Warranty as herein set
forth shall not cover warranty repair or replacement for products damagedibgséato

Buyer's failure to use proper protective procedures when handling, storingadimggroducts.

Trademarks

MICROTERMINAL® and Intelligent Instrumentation® are trademarksndélligent
Instrumentation, Inc. Other products or brand names are trademarks oreddrstéemarks of
their respective companies.

Use of Equipment

Intelligent Instrumentation Inc. assumes no responsibility for anytdineltrect or
consequential loss or damages resulting from misuse of the equipment or for improper or
inadequate maintenance of the equipment or for any such damage or loss rigsnitihg use
of other equipment, attachments, accessories, and repairs at any time wrapleced upon the
equipment or any replacement thereof. Furthermore, Intelligent Instruraritat. makes no
representations or warranties, either expressed or implied, in connection witie tbethe
equipment in the event it is improperly used, repaired or maintained.

FCC Radio Frequency Interference Statement
This equipment generates and uses radio frequency energy, and may cdesenogeto radio
or television reception.

Per FCC rules, Part 15, Subpart J, operation of this equipment is subject to the conditroms that
harmful interference is caused and that interference must be acceptedyHz¢ caused by

other incidental or restricted radiation devices, industrial, scientific orcalegtjuipment, or

from any authorized radio user.
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The operator of a computing device may be required to stop operating his device upon a finding
that the device is causing harmful interference and it is in the public intestsptoperation
until the interference problem has been corrected.

The user of this equipment is responsible for any interference to radio or telegtption
caused by the equipment. It is the responsibility of the user to correct sutdremees.

European CE Certification

European CE certification is as described on the Declaration of Conforntighipa with each
CTM200 series terminal.
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ABOUT THE CTM200 SERIES TERMINALS

Introduction

The CTM200 series terminals are compact, rugged, industrial data entry aag thspiinals.
They are intended for use as operator panels and as service/setup panetspnooessor based
equipment. The CTM200 terminals have three families from which to choose: the CTM200,
basic terminal models, the CTM250, advanced terminal modes with LCD display, and the
CTM280, advanced terminal models with LED display.

The CTM200 series of terminals is available in the following models:

» CTM200 — LCD terminal with R&32
» CTM250 — LCD terminal with R&32, auxiliary port
 CTM280 — LED terminal with R&32, auxiliary port

CTM200/250 Base Features

» Alarge 16 character liquid crystal display

» The sealed keyboard has 24 keys. By using the SHIFT key, the six function&keys ar
mapped to give access to 18 functions. See Programmable Function Keys on page 43.

* A signal for an external beeper.

* Runs on standard +5 VDC.

CTM250 Extended Features

* An auxiliary digital I/O port that can be configured as one of the following:
o Digital /0O with 8 TTL inputs and 8 TTL outputs
o Parallel Printer Port
o Serial Port

* Aninternal beeper

» Backlighting (LEDs), for the function keys.

» Voltage regulator to handle +7.5 to +12 VDC power input.

CTM280 Extended Features

The CTM280 terminals are identical to the CTM250 terminals with the followiogpgtons:
e 1x16 LED display
* Adjustable brightness levels (5 levels).
* Extended temperature operatie(QC to 50C)
* Power requirement up to 400mA, depending on display brightness
* 7.5t0 12 VDC supply voltage range
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INSTALLATION

Unpacking

These terminals are shipped complete in one package. Inspect all receiydor gEmage and
report problems to the freight carrier. Do not attempt to use a terminal withagedmase or
display.

As with all electronic equipment, it is important to avoid electrostatitdige to electronic
components and connectors. It is good practice to touch a grounded metal surfacedldafaye
connections to these terminals.

TMAO13 keyboard cover
Figure 1. CTM 200 series Keyboard Cover

Adhesive Coating Covered with White Opaque Tape
«— ¢ paq p

Front

T Thin, clear, flexible plastic cover
(Remove tape and adhere slicky edge of keyboard cover to back of CTM200.)

Mounting

The CTM200 series can be surface mounted on the face of a panel or recess mourited from
rear using the TMA022 mounting brackets. Physical dimensions and mounting locegions a
given in the following figure.
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Figure 2. CTM 200 series mechanical dimensions
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* Mounting Hole Lacations

TMAO022 mounting bracket

The CTM200 series can be recess mounted behind a panel as shown in Figure 3. The TMA022
mounting kit provides the necessary brackets. The fo®2#&rews are provided with the
terminal. The user must provide the hardware for fastening the bracketptmtie
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Figure 3. Recess mounting

- 8.73" -
- 7.97" -
#6-32 Screws
o+ (4 Provided with Terminal)
Aol PR R R : Clearance
G i 1 Holes for
#8 Screw

tWaII or equipment

Recommended
MINIMUM CUTOUT
for recass mounting

Power and Interface Connections

The CTM200 terminal requires +5VDC power to operate. Power should be supplied through pin
2 of the single 26 pin host power/communications connector, labeled “Main Port” shown in
graphic on page 5. The connector pinout is given on page 6, Main Port Connector Pinout. The
CTM200 terminal requires a wekgulated +5 VDC power supply with a maximum ripple of

150 millivolts peak to peak. The maximum power supply current required by the teiso8l
MA@9VDC for the CTM250. Full specifications for all signals are given on page

The CTM250/280 terminals have a DC power connector and two 26 pin interface connectors,

one for host communications and one for auxiliary functions. The DC power connector is a
barrel type with center positive. It is compatible with Switchcraft F80. The LPP001 power
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supply may be used to provide 12VDC to the DC power connector. DC power (+5 to +12 VDC)
may be applied to the DC power connector or to either 26 pin interface connector.

These units have an internal voltage regulator connected to pin 4 of the host interfacd port
the auxiliary interface port. The terminal can also be powered byregellated +5VDC on pin
2. The power supply must be wedigulated to ensure proper operation of the terminal and
protection of the electronics, as the internal voltage regulator is bypasged. alfe applying a
higher voltage, wire the power to pin 4 only. In this configuration, the internal regwiditor
operate from your input voltage, +7.5 to +12 VDC. See model Specifications, page 52, for
voltage range and current requirements.

The host communications and auxiliary port connectors in the terminal are 26 pin ribleon cabl
connectors with a polarizing tab (3M #356B802). The mating connector is a 26 pin ribbon
cable socket which is not supplied with the terminal (3M #33330).

Figure 4. Connector pinout diagram

PIN NUMBERS
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Table 1. Main Port Connector Pinout

Pin CTM200 CTM250/280
RS-232 RS-232

1 Ground Ground

2 +5VDC +5VDC

3 TX (data) TX (data)

4 +5VDC +7.5t0 +12 VDC

5 RX (data) RX (data)

6 Unused Unused

7 Unused Unused

8 Unused Unused

9 Unused Unused

10 Unused Unused

11 Unused Unused

12 Unused Unused

13 Signal Ground  Signal Ground

14 Unused Unused

15 Unused Unused

16 Unused Unused

17 Unused Unused

18 Unused Unused

19 Unused Unused

20 Unused Unused

21 Unused Unused

22 Unused Unused

23 Ground Ground

24 Beep+ (+5 VDC) Beep+ (+5 VDC)

25 Beep Beep

26 Ground Ground

CTM200 Series Microterminals



Table 2. Auxiliary Port Connector Pinout

Pin Configured as Digital I/0 Configured as Printer Port
1 Ground Ground

2 +5 VDC +5VDC

3 AUX TX (data) AUX TX (data)

4 7.5t012VDC +7.5t0 +12 VDC
5 AUX RX (data) AUX RX (data)
6 Digital Output #1 Data #1

7 Digital Output #2 Data #2

8 Digital Output #3 Data #3

9 Digital Output #4 Data #4

10 Digital Output #5 Data #5

11 Digital Output #6 Data #6

12 Digital Output #7 Data #7

13 Signal Ground Signal Ground
14 Digital Output #8 Strobe

15 Digital Input #1 Busy

16 Digital Input #2 Unused

17 Digital Input #3 Unused

18 Digital Input #4 Unused

19 Digital Input #5 Unused

20 Digital Input #6 Unused

21 Digital Input #7 Unused

22 Digital Input #8 Unused

23 Ground Ground

24 Beep+ (+5 VDC) Beep+ (+5 VDC)
25 Beep Beep

26 Ground Ground

RS-232 Conversion Cables/Connectors

Intelligent Instrumentation offers the following cables to allow intanig with the DB type
connectors:

*  TMAO21 converts the 26 pin ribbon to a BEconnector

*  TMAO37 converts the 26 pin ribbon to a EX5 connector

The cables look similar to those shown in Figure 5.
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Figure 5. Ribbon to Dsub cables

DE-9 FEMALE
CONNECTOR

26 PIN SOCKET
WITH CENTER KEY

Descriptions of each cable follow:

TMAO21 Cable
The TMAO21 illustrated above converts the 26 pin ribbon cable to-a fekale connector.

Table 3. Connector Pinout for TMAQ21

DE-9 RS-232 Signal 26 Pin Ribbon

Ground

TX (data)

RX (data)

Unused: B’ (RX+)
Unused: A’ (RX%)
Unused

Unused

+5VDC

Vin (7.5 to 12 VDC)

' ONO1T W

OCoO~NOOUIE WNPE

N

TMAOQ37 Cable
The TMAO037 cable has a DTE pinout with a pin 2 Transmit Data, a pin 3 Receive Data and a pin
7 Signal Ground. This cable passes the signals straight through.

Table 4. Connector Pinout for TMAQ37

DB-25 RS-232 Signal 26 Pin Ribbon

Ground
TX (data)
RX (data)
Unused: B’ (RX+)
Unused: A’ (R%)
Unused
Signal Ground
4 +5VDC
5 Vin (7.5 t0 12 VDC)

PERPNOOOPRWNE
ANEL ' ONOTWEF

If a custom cable is fabricated for the CTM200/250Z33 interface, it is important to conform
to the RS232 standard that the length of the cable be less than 50 feet.
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Connecting an External Beeper

Figure 6. External beeper connection schematic

'\IIM {+5 volls DC)
Malin or Auxiliary
Port Conneclor External
24 Beaper
% ..... I '
%ep + : ——
.r- et
L
’\_—
25 _
% .............. H
Beep—

Besp

An external beeper may be connected to either the main or auxiliary port cone&ar

operated audio alarm, such as Mallory #SC628 or Floyd Bell¥8@&212-S, is recommended.
Up to 50mA drive current may be supplied by the terminal. The figure above shows the drive
circuit and beeper connection.

Power -Up Self Test

These terminals provide a buillt selftest, activated when power is applied. The CPU, display,
internal beeper, RAM, ROM, and nonvolatile storage (EEPROM), are tested. Téeqieshce
is:

CPU test

ROM test

RAM test

Internal 1/O test

Beep (only in the CTM250/280)

Turn all display dots on, then off

Display starup message

Load operating parameters from EEPROM and test

Enter SETUP, immediately after power up, by pressing and releasing thkeshithen
the Enter key

CoNoOO~WNE

NOTE: SETUP is described in Manual Setup Mode, page 11.
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After selftest, the message “Vx.yy Test OK” appears for a few seconds ingi@gatuccessful
selftest. In the message, the “x” represents an ASCII digit indicating thevdire version, and
the “yy” represents two ASCII digits indicating the revision level of thawiare in the terminal.
A cursor then appears in the left hand side of the display to indicate that theatesmeady for
operation. If an error condition is detected duringte=t, the cursor will not appear and the
display will be blank. If an EEPROM error is detected at any time, theageeSEEPROM

Error” will appear on the display. If any error is detected, the termifiaiet function or
respond to inputs.
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MANUAL SETUP MODE

Communications and operating parameters of the CTM200 series may be satecéetively

through the keyboard. Operating parameters may also be selected througindsrfram the
host. Selections are stored in the unit’'s nonvolatile EEPROM, and are recalledtmaibnthe
next time the terminal powers up.

Setup selections are made in a special SETUP mode, which prompts the openagbr tarious
categories and choices. After the initial setting of parameters, SB@&&dPonly be entered

when an option is to be changed. In order to guard against accidental changes by untrained
operators, the manual SETUP mode can be disabled during SETUP or via a host command. See
the host k command, page 29.

Placing Terminal in SETUP Mode

1. Apply power
2. Press and release the Shift key, then the Enter key

NOTE: If the setup mode has not been entered before theselfas completed, the terminal
will go to a ready condition. The terminal is in ready condition when the startupgeess
showing the firmware revision is cleared from the display. At that point, attegrtptenter the
SETUP mode is no longer allowed.

SETUP

Communications and operating parameters are selected interactivelhé&deyboard and

stored in the unit's nonvolatile EEPROM. This allows the parameters to bedecall
automatically the next time the unit is powered up. Additional information about
communications, including handshake, is available under Character Mode Operation, page 16.
Additional information is available about the keyboard setup under Keyboard, page 42. The
Display section, page 40, offers more information about display setup.
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Table 5. Key Operation During SETUP

Key Action

F1 (NEXT) Displays the next SETUP category and its
currentlyselected option.

F2 (PREV) Displays the previous SETUP category and its
currentlyselected option.

F3 (SEL) Selects and displays the next option for the current

category. Used to step through the choices in any
particular category.

F6 (EXIT) Leaves SETUP mode and begins normal
operation. EXIT leaves selected options in volatile
memory and does not automatically save them to
EEPROM before exiting.

F7 (Shift+F1) LED display self test (CTM280 only).

F8 (Shift+F2) (SAVE) Saves the current configuration in EEPROM but
does not exit SETUP.

Figure7. Terminal front

Fi, F7, F13 ——— F2, F8, F14
F3, F9, F15 — —F4, F10, Fi6
F5, F11,F17 = ——F86, F12, F18
e ]\
{11 OTM200 Sseribs I |
- Y Y ,
st [J_I:ng it [@ @l . Countersunk Label Area
Delats L\4n] sl "’ ¢ || @ He— ﬁI—Countemunk Label Area
Spece @ 8, .%} ® o | l-(-I—COLlntarsunk Label Area
- {0 Entar
6T BL& ¥ 2 ] | lJ |
) |

e -

SETUP Category Description

The available categories for manual SETUP are shown exactly agitesr @n the display.
The abbreviated or condensed spelling in some cases is due to the limitations of adtérchar
displays.
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NOTE: All options selected are stored in nonvolatiie EEPROM when F8 (SAVE)ssaate

Standard CTM 200 series Options

Host Port Data Rate (Host Baud)
300
600
1200
2400
4800
9600 (Factory Default)
19200

Host Port Data Format (Host DF)
7 EVEN
7 ODD
7 SPACE
7 MARK
8 EVEN
8 ODD
8 NONE (Factory Default)

Host Port Stop Bits (Host SBits)
1 (Factory Default)
2

Host Port Handshake Mode (Host HS)
NONE (Factory Default)
XON/XOFF

Keyboard Enable (Keyboard)
OFF
ON (Factory Default)

Keyboard Repeat Enable (K eyrepeat)
OFF
ON (Factory Default)

Keyboard Click Enable (Keyclick)
OFF
ON (Factory Default)

Keyboard Setup Enable (Setup Key)

OFF
ON (Factory Default)

CTM200 Series Microterminals
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CAUTION: If this option is set to OFF, entry into manual setup mode will be denied. A tur
back on, you can send the ‘k’ command. See HOST COMMANDS on page 18.

Keyboard Enter Key (Enter Key)
CR (Factory Default)
LF
CRI/LF

NOTE: The ENTER key is also called thiee terminator. <LF> and <CR> is/are the
character(s) transmitted when the ENTER key is pressed by the operator.

Display Flashing Enable (Flashing)
OFF (Factory Default)
ON

Display Cursor Enable (Cursor)
OFF
ON (Factory Default)

Display Autowrap (Autowrap)
OFF (Factory Default)
ON

Display L ocal Enable (L ocal Echo)
OFF
ON (Factory Default)

Display Newline (Newline)
OFF (Factory Default)
ON

NOTE: If Newline is set to ON and the characters <CR> or <LF> amved from the host,
those characters will be expanded to <CR><LF>

Transmit Delay Time (Tx Delay)
OmS (Factory Default)
50mS
100mS
250mS
500mS
1S

CTM 250/280 series Options

Auxiliary Port Enable (Aux Port)
OFF (Factory Default)
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PASS
ECHO

Auxiliary Port Data Rate (Aux Baud)

300

600

1200

2400

4800

9600 (Factory Default)
19200

Auxiliary Port Data Format (Aux DF)

7 EVEN

7 ODD

7 SPACE

7 MARK

8 EVEN

8 ODD

8 NONE (Factory Default)

Auxiliary Port Stop Bits (Aux SBits)

1 (Factory Default)
2

Auxiliary Port Handshake Mode (Aux HS)

NONE (Factory Default)
XON/XOFF

Printer Port Enable (Print Port)

OFF (Factory Default)
PASS
ECHO

CTM200 Series Microterminals
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CHARACTER MODE OPERATION

Summary

These terminals operate much like a simple, conversational mode CRT temitiinaloneline,
80-character display. All input and output is characteéented. Characters from the host are
displayed upon receipt. Characters entered from the keyboard are transmitiegtievkey is
pressed. When the ENTER key is pressed, the selected line terminator istteginenthe host.

Function keys can be associated with strings of characters that are seihast thben the keys
are pressed. When a function key is pressed and an ASCIlI <RS>(030) charawsrttieflast
character of the function key message, the selected line terminatosipittad as the last
character(s) of the function message. It may be necessary to consult ttentyster’'s control
character chart to determine what key or key combination generates and&gi@lal value of
030 (when programming the function key message).

Local echo is used in hatfuplex environments to display each output character as it is being
transmitted to the host. When local echo is OFF, only characters receivetid¢rbost are
displayed.

The Delete key on the terminal transmits the ASCIl <DEL>(127) characte

Data Buffers

Three buffers are used to accept and transmit characters: the display8fuffiearacters), the
receive buffer (64 characters), and the command buffer (20 characterd)ostvan transmit up
to 80 characters to the terminal’s display buffer. Host commands may alsodeitied to the
terminal. See the Host Commands, page 18. These terminals also featateaeabter receive
buffer. The receive buffer is totally transparent except for the tioreenands which require
extra processing time:

1. Define Function Keys

2. Backup Parameters

3. Use Default/Custom parameter set

These three commands, <ESC>m, <ESC>b, and <ESC>x, write to the termiERROBI and
require additional time to be completed. During the required delay time, daitzeckaip to the
total of 64 characters of the receive buffer, will be stored. Charactersassexicthe 64 in the
buffer will be dropped.

Commands are transferred to thec@racter command buffer upon receipt. The <ESC> and

the <STX> characters are not stored. The remainder of the command strinphexceed 20
characters.
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When the 8&haracter display buffer is full and autowrap is not enabled, new characters
received will write over the final character in the buffer. If autowrapabked, a <CR><LF> is
sent to the display when the®8dharacter is received, clearing the display buffer and the display
and returning the cursor to the left edge of the display. If newline is endi#adhe receipt of
either <LF> or <CR> clears the display buffer in the same way.

Handshake Operation

When XON/XOFF is selected and the terminal buffer is nearly full, thariatmill
automatically transmit an XOFF character <DC3>(019), causing the hospttratsmitting.
The host must stop transmitting within 8 characters to avoid overrunning the tesrbunédr
(and losing data). As soon as the characters already buffered are pratestsdiinal will
send an XON <DC1>(017), character to notify the host to resume transmittingnalNothe
only time the terminal’s receive buffer may fill is during processingmoEEPROM command.

In a similar way, upon receipt of the XOFF character from the host, the ternilirgtby

transmitting within three characters. Transmission will ben@bled upon receipt of an XON
character. When an XOFF is inhibiting transmission, key presses that odde igihored.
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HOST COMMANDS

Summary

In addition to sending text messages to the terminal, the host computer may usfe a set
command (oEscape) sequences to control the operation of the terminal. A command sequence
consists of the ASCII control character <ESC>(027), followed by a comratiad barameters,

and a command terminator <STX>(002). All command letters must be lower case.

Host Commands

Command L etter Description
COMMUNICATION
a Asynchronous serial interface configuration
e Echo message from host
t Set turnaround delay
AUXILIARY

Configure auxiliary port

Read from digital input port

Set pasghrough mode

Set pasghrough termination string
Write to digital output

s<c-—

KEYBOARD

Control function key backlights
Set keyboard parameters
m Define function key message

~ =

DISPLAY

d Set display characteristics
Set display format
Insert function key message into output stream

—_—

MISCELLANEOQOUS

Backup parameters to nonvolatiie EEPROM
Configuration request

Set terminal to default/custom parameter set
y Read terminal serial number from EEPROM

X O T

Some command sequences require dummy parameters indicated by <dummy>. The number 0
(048) should be used for the dummy parameter.

Command sequence format is: <ESC><command letter>[<parameter¥s{<ST
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Any <ESC> sequence that is sent to the terminal that is not valid will beedyamtil the
<STX> character is reached). The length of the command sequence is mddmgnreading
from the <ESC> character to the <STX> character. Command sequences rnoingpatiof
the parameters, but still ending with the <STX> character, are valid and wilbbessed.

The <STX> character can be replaced either by the (002) charactero{€Bntor by the
currentlyconfigured line terminator character for the terminal, <CR>, <LF>, or <CR><
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a—asynchronous serial interface configuration

The a command is used to configure both the host and auxiliary asynchronous sddaaemter
The command syntax is as follows:

FORMAT
<ESC>a<PORTID><BAUD><LENGTH&PARITY><STOPBITS><HANDFAKE><STX>

PARAMETERS

PORTID
0 — host
1 — auxiliary

BAUD
0 — No change
1-300
2 -600
3-1200
4 — 2400
5-4800
6 — 9600
7 —19200

LENGTH&PARITY
0 — No change
1 — 7 bits, even parity
2 — 7 bits, odd parity
3 — 7 bits, space parity
4 — 7 bits, mark parity
5 — 8 bits, even parity
6 — 8 bits, odd parity
7 — 8 bits, no parity

STOPBITS
0 — No change
1-1
2-2

HANDSHAKE
0 — No change
1 - None
2 — XON/XOFF

EXAMPLE

Send the following command to set the host serial port to 4800 baud, 8 bit character, no parity,
one stop bit, and no handshake:

<ESC>a05711<STX>
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b—backup parameters in nonvolatile EEPROM

The b command causes the terminal’s current operating parameters to be saved #&bileonvol
EEPROM. These parameters may have changed values under the control of bther hos
commands. The b command will save those parameter values so they can be usedadtthe def
the next time the power to the terminal is applied.

This command requires additional time for processing after the command v&dedelil ow
75mSfor processing of this command before sending additional commands. The command
syntax is as follows:

FORMAT
<ESC>b<STX>

PARAMETERS
None

EXAMPLE
Send the following command to backup the current settings to EEPROM:

<ESC>b<STX>
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c—configuration request

The ¢ command causes the terminal to respond with a message identifyingithal®
characteristics. The command syntax is as follows:

FORMAT
<ESC>c<STX>

RESPONSE

The response to the command contains the following information:
<CLASS><VERSION><REVISION><DUMMY>

CLASS
a—CTM200
b - CTM250
c— CTM280

VERSION
Two ASCII digits for the firmware version (“03”, for example, for version 3.00).

REVISION
Two ASCII digits for the firmware revision level (*00”, for example, forsien 3.00).

DUMMY
Always returns “0”, for compatibility.

EXAMPLE

Send the following command to retrieve the configuration of the terminal:
<ESC>c<STX>

This may return a string of the following general form:
A03000

The “a” indicates a CTM200, the “03” indicates the firmware version, the “00” inditiage
firmware revision level. The firmware version, in this example, is “3.00".
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d—set display characteristics

The d command allows the host computer to flash the display and control the cursory Displa
flashing may be enabled or disabled. When this option is on, the entire display castesH.fl
The command syntax is as follows:

FORMAT
<ESC>d<FLASH><DUMMY><CURSOR><AUTOWRAP><STX>

PARAMETERS

FLASH
0 — No change
1 - OFF
2—-ON

DUMMY
0 — No effect

CURSOR
0 — No change
1 - OFF
2—-ON

AUTOWRAP
0 — No change
1 - OFF
2-ON
EXAMPLE

Send the following command to turn off the cursor without affecting the curremigsedt
autowrap or flash:

<ESC>d0010<STX>
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e—echo message from host

The e command allows the host to verify communications to and from the terminal. The host
transmits the echo command with a test string to the terminal and the ternilieahaiback the
string. The command syntax is as follows:

FORMAT
<ESC>e<STRING><STX>

PARAMETERS
STRING
The text string to be echoed. This string may be up to 16 characters in length. The
terminal will respond to the command with <STRING>
EXAMPLE
Send the following command to echo the string:
<ESC>e1234567890123456<STX>

The terminal will respond with:

1234567890123456
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f—set display format

The f command allows the host to specify the format of the display. The local eaip sett
determines whether keys pressed by the operator are echoed to the loagpldisple
transmission to the host. The newline parameter controls whether any newtangterha CR>
or <LF>, causes the display to be cleared and the cursor to be returned to thgelpfistion.
The command syntax is as follows:

FORMAT
<ESC>f<DUMMY><DUMMY><LOCALECHO><NEWLINE><DUMMY><STX>

PARAMETERS

DUMMY
0 — No effect

DUMMY
0 — No effect

LOCALECHO
0 — No change
1 - OFF
2-0ON
NEWLINE
0 — No change
1-OFF
2-0ON

DUMMY
0 — No effect

EXAMPLE
Send the following command to turn on local echo without affecting the newline setting

<ESC>f00200<STX>
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h—control function key backlight

The h command controls the function key backlights. The same results can be obtaineg by us
the digital write command, w. This command provides direct compatibility vt 2500
microterminal. The command syntax is as follows:

FORMAT
<ESC>h<LIGHT><ACTION><STX>

PARAMETERS

LIGHT
0 — Controls all backlights
1 — controls F1
2 — controls F2
3 —controls F3
4 — controls F4
5 — controls F5
6 — controls F6

ACTION
0 - OFF
1-ON
2 —toggle state
EXAMPLE
To turn on the F1 backlight, send the following command:
<ESC>h11<STX>

To toggle the state of all six backlights, send the following command:

<ESC>h02<STX>
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I—insert function key message in output stream

The i command causes the function key text message programmed for thedfiination key
to be sent to the host. If local echo is enabled, the text will also appear on the disay
command syntax is as follows:

FORMAT
<ESC>i<NUMBER><STX>

PARAMETERS

NUMBER
01- 18 — Function key number whose message text should be sent. Note that two digits

should be passed for this parameter (01 for F1, 02 for F2, etc.)

EXAMPLE

To send the function key message for F13 (Shift+Shift+F1), send the following command:
<ESC>i13<STX>

To send the function key message for F6, send the following command:

<ESC>i06<STX>

The default message for each function key is the function key name, so the above two
commands, by default, would return:

F13
F6
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j—configure auxiliary port

The j command is used to configure the auxiliary serial port and to configypartdéel bits as
either digital 1/0 or as a parallel printer port.

When defined as a printer port, the digital /0O read and write commands dredlis&/hen the
printer port is configured for paslsrough mode, characters received from the host are sent
directly to the printer port. Likewise, characters received from theepiioirt are sent directly
to the host.

When the printer port is configured for echo mode, key presses on the terminal arehstnt bot
the printer port and to the host port (as usual).

The command syntax is as follows:

FORMAT
<ESC>j<PORTID><MODE><STX>

PARAMETERS
PORTID
0 — Auxiliary serial port
1 — Printer port
MODE
0 — Port off
1 — Pasghrough mode
2 — Echo mode
EXAMPLE
To configure the auxiliary serial port for passough mode, send the following command:

<ESC>j01<STX>

To configure the digital I/O as a parallel printer port and to set the port fetlpasgh mode,
send the following command:

<ESC>j11<STX>
To enable the port for use as digital I/O, turn the printer port mode to off.

<ESC>j10<STX>
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k—set keyboard parameters

The k command allows the host to specify the keyboard parameters, such as repgaandi
access to manual SETUP mode. The command syntax is as follows:

FORMAT
<ESC>k<KEYBOARD><KEYREPEAT><KEYCLICK><SETUP><ENTERKE<STX>

PARAMETERS

KEYBOARD
0 — No change
1 - OFF
2-ON

KEYREPEAT
0 — No change
1 - OFF
2—-ON

KEYCLICK
0 — No change
1 - OFF
2—-ON

SETUP
0 — No change
1 - OFF
2—-ON

CAUTION: When SETUP is ON, pressing the setup key (Shift+Enter), duringatiesperiod
will place the terminal in manual setup mode. When SETUP is OFF, manual SEGdg¢Han
inaccessible (any changes to settings on the terminal must be accomplishest\viommands).

ENTERKEY
0 — No change
1-<CR>
2—-<LF>
3 — <CR><LF>

EXAMPLE
To completely disable the keypad, send the following command:
<ESC>k10000<STX>

To disable manual setup mode, while leaving other parameters unchanged, setaixtimg fol
command:

<ESC>k00010<STX>
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m—define function key message

The m command allows a host computer to redefine the text message sent lbyitta vehen
the operator presses a function key. When the function key is pressed, during noratampe
this message is sent to the host and, if local echo is enabled, to the display, as thopgtatbe
had typed the characters individually. Function key messages can end witrabchzeeicter
<RS>(030). When this character is found in the function key message, the termimabslyur
configured newline character (<LF>, <CR>, or <CR><LF>), is sent aritleof the function
key message.

The m command stores the key message directly to nonvolatile EEPROM and requir@sahddi
time to complete Allow 75mSfor processing of this command before sending additional
commands.

The command syntax is as follows:

FORMAT
<ESC>mM<NUMBER><STRING><STX>

PARAMETERS
NUMBER
01- 18 — Function key number whose message text should be set. Note that two digits

should be passed for this parameter (01 for F1, 02 for F2, etc.)

STRING
The maximum text length is six characters, including the <RS> charidcteed.

EXAMPLE
To set function key F1 to send the text HELLO<newline>, send the following command:
<ESC>mMO1HELLO<RS><STX>

The default message for each function key is the key name, F1 = “F1”, F10% &kc.
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r—read

The r command reads the digital input states and return 3 characters with the egaivaent
of the 8 digital input lines (digital input #8 = MSB, digital input #1 = LSB). The command
syntax is as follows:

FORMAT
<ESC>r<STX>

RESPONSE
The response to the command contains the decimal value read from the eight input lines.
<DATA>

DATA
8 bit value where each digital input bit controls a corresponding bit in the data value.

Digital Input Mask Value

1

2

4

8
16
32
64
128

O~NO O WNE

EXAMPLE
To read the digital input lines, send the following command:
<ESC>r<STX>

If digital inputs #3 and #6 are in the ON (TTL high, +5V), state, while the other inputs thee
OFF state, the result will be:

036
If digital inputs #1, #4, and #8 are ON, while the others are off, the result will be:

137
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t—turnaround delay

The t command allows the host computer to specify the minimum time that must ledéysen
a command that causes the terminal to transmit data and the time of actuaiks@mmsof that
data. This command might be necessary on host systems that require time to prépare for
reception of data from the terminal after sending commands to the terminalorimand
syntax is as follows:

FORMAT
<ESC>t<DELAY><STX>
PARAMETERS
DELAY

0 — No change

1-0mS

2 -50mS

3 -100mS

4 —250mS

5-500mS

6 — 1S
EXAMPLE

To set the turnaround delay to 1 second, send the following command:

<ESC>t6<STX>
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u—set pass -through mode

The u command will set the indicated terminal port to {lassigh mode. All characters,

including <ESC> and, hence, the start of a command sequence will be passed through from the
host computer directly to the selected port (command strings are not itgdnwtesn in pass

through mode). Paghrough mode ends when the three character termination string is received
from the host computer by the terminal. See the v command for information on defining the
termination string. The command syntax is as follows:

FORMAT
<ESC>u<PORTID><STX>

PARAMETERS
PORTID
0 — Auxiliary serial port
1 — Printer port
EXAMPLE

To configure the auxiliary serial port for passough mode, send the following:

<ESC>u0<STX>
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v—set pass -through mode termination string

The v command sets the string that is used to terminate théhpaisgh mode on the terminal.

The string is a threeharacter string that the host computer will send when it no longer wishes to
have all of its data sent to the auxiliary serial port or the printer port, nardiveeall data from

those ports. The default termination string is “+++” — three + characters.offimeand syntax

is as follows:

FORMAT
<ESC>V<PORTID><TERMSTRING><STX>

PARAMETERS
PORTID
0 — Auxiliary serial port

1 — Printer port

TERMSTRING
Threecharacter string.

EXAMPLE

To configure the auxiliary serial port termination string for “---hdehe following:
<ESC>V0---<STX>

To configure the printer port termination string for *“@@ @*“, send the following:

<ESC>v1@@@<STX>
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w—Wwrite

The w command will write to the-Bit digital output port. The first six digital lines are reflected
in the terminal function key backlights, where digital line #1 matches F1, line #Bendt2,
etc. The command syntax is as follows:

FORMAT
<ESC>W<DATA><STX>

PARAMETERS
DATA

Threedigit decimal value. Bit O of this value controls digital output #1, bit 1 controls
digital output #2, etc.

Digital Output  Mask Value Function Key
1 1 F1

2 2 F2

3 4 F3

4 8 F4

5 16 F5

6 32 F6

7 64 -

8 128 -

EXAMPLE

To turn off all of the digital output lines, send the following command:
<ESC>wW000<STX>

To turn on digital outputs #1 and #8 (and to turn on the F1 backlight), send the following
command:

<ESC>w129<STX>
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x—select terminal parameter set

The x command is used to set the terminal to the default parameter set or todime cust
parameter set, if defined in a custom build of the termiAdlow 75mS for processing of this
command before sending additional commands. The command syntax is as follows:

FORMAT
<ESC>x<PARAMSET><STX>

PARAMETERS
PARAMSET

0 — Default parameter set

1 — Custom parameter set (contact the factory)
EXAMPLE

To return the terminal to the factory parameter set, send the following cainma

<ESC>Xx0<STX>
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y—read the terminal serial number from EEPROM

The y command is used to read the unique serial number of the terminal. The command synta
is as follows:

FORMAT
<ESC>y<STX>
EXAMPLE

To return the serial number of the terminal as assigned at the factory, sesitbthiad
command:

<ESC>y<STX>
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Control Character Processin g

The following table shows how the CTM200 series terminals handle ASCII conaralatérs:

Table6. ASCII Control Characters

Char Value (decimal) Action

(NUL) 000 Ignored

(SOH) 001 Ignored

(STX) 002 Command terminator

(ETX) 003 Ignored

(EOT) 004 Special function message terminator
(ENQ) 005 Ignored

(ACK) 006 Ignored

(BEL) 007 Sound beep

(BS) 008 Move cursor back one position
(TAB) 009 Move cursor forward one position
(LF) 010 Line feed

(VT) 011 Ignored

(FF) 012 Clear display

(CR) 013 Move cursor to beginning of line
(SO) 014 Ignored

(S 015 Ignored

(DLE) 016 Ignored

(DC1) 017 XON

(DC2) 018 Ignored

(DC3) 019 XOFF

(DC4) 020 Ignored

(NAK) 021 Ignored

(SYN) 022 Ignored

(ETB) 023 Ignored

(CAN) 024 Ignored

(EM) 025 Ignored

(SUB) 026 Ignored

(ESC) 027 Command sequence initiator
(FS) 028 Ignored

(GS) 029 Ignored

(RS) 030 Special function message terminator
(USs) 031 Ignored

Host Command SETUP Example

All host command letters must be entered in lower case. The lines below are sampiands
that set the keyboard to turn the keyrepeat OFF, display an underscore cursarimitied t
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display window, and program the F1 key to send the message “WAIT”, the F2 key to send the
message “READY”, and the F3 key to send “END”. The last command line, using kupbac
command, instructs the terminal to backup the current parameter settings, inttiodmg
immediately above. Since the backup command writes these parameter settiegerminal
EEPROM, they will be in force the next time the terminal is powered up. Rietséhat all

other keyboard and display parameters are to set to 0, for no change, in the command strings
below:

<ESC>k01000<STX>
<ESC>d0020<STX>
<ESC>mO1WAIT<STX>
<ESC>m02READY<STX>
<ESC>mO3END<STX>
<ESC>b<STX>
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DISPLAY

Summary

These terminals feature a 16 character liquid crystal or light emitting displaty. The display
window of 16 characters can be moved left and right through the 80 character display buffer
using the left and right arrow keys on the terminal. Characters are added tedémeficam left

to right. If more than 15 characters are transmitted to the display buffeisgi@y moves with
the data showing the last 15 characters transmitted. The point at which chasctntered to
the display is indicated by a cursor. The display can be made to flash underesoéimtanl.

Local echo may be used to display characters entered to the terminal ag tinegsanitted to
the host. The display of an output message entered from the keyboard can be disabled for
security and password applications under software control.

Cursor Control

Characters are always entered into the display at the current cursmmpol$ia character is
present at this location, it will be replaced by the new character.

When the 8&haracter display buffer is full, the cursor will not move past the last chamct
the line. This means that extra characters will replace the last dityalegcter as they arrive,
unless display autowrap is enabled.

Several ASCII control characters are provided to control the position of the disjosay:
When a character would cause the cursor to move before the beginning ofta line left of
position O- that character is ignored. When a new line of information is transmitted to the
terminal, a prefix of <CR><LF> or <FF> will ensure that the data isewritt the start of the
screen and that the display buffer will be clear.

Table7. Display Response

Char Value (decimal) Action

(BS) 008 Move cursor back one position
(TAB) 009 Move cursor forward one position
(LF) 010 Line feed

(FF) 012 Clear display

(CR) 013 Move cursor to beginning of line
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Cursor Fonts

The cursor appears in one of three ways under software control:
* No cursor
* Underscore: _
e Shift-underscores
» Shift-shift-underscore: ss

Movement of Display Window

The left arrow and right arrow keys move thech@racter display window through the-80
character display buffer. An attempt by the operator to move the display wiefl@w fight
beyond the display buffer limit will result in an error beep, if the beeper otiostalled.
Depressing any other key returns the window to its position before it was moved.

Adjusting the LED Display Brightness

CTM280 only: The LED display brightness may be adjusted through the termipaldkeyo
increase the brightness, press and release the shift key twice, thehttherog key. To
decrease brightness, press and release the shift key twice, then thhewekey. If brightness is
adjusted during manual SETUP mode, saving the settings will save the brightnegsasettell.

Terminal Display Character Generation

When the host post data format is set to 7 bit mode, character c@éd@s@n be sent from the
host. When the data format is set to 8 bit mode, extended character generation & ippssibl
sending ASCII codes 123&55.

The terminal display used by the CTM280 supports the characters generated bgdte€l
127 only.
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KEYBOARD

Data may be entered into these terminals through the keyboard. There are 24tk@ydo The
keyboard also features awrtgpeat and keyclick sound (CTM250/280 only). When a key is
pressed, the character appears in the display (assuming that localechteid)ebaginning at
the leftmost position, with following characters appearing to the right.

Key Placement

There are three general classes of key functions used on the keyboard:
1. Control keys
2. Alphanumeric keys
3. Programmable function keys

Control Keys

These keys control the operation of the display and other operating parameéterseohtnal.
The left and right arrow keys move the display manually (scroll through thiaylisuffer,
showing 16 characters of the buffer at a time on the display itself).

On beepeequipped terminals (CTM250, CTM280), the Shift key can be used in combination
with the arrow keys to adjust the beeper tone. Press Shift+right to indredssquency of the
terminal beep sound. Press Shift+left to decrease the frequency.

On LED-equipped terminals (CTM280) the Shift key can be used in combination with the arrow

keys to adjust the brightness of the LED display. Press Shift+Shift+oigitrease brightness;
press Shift+Shift+left to decrease brightness.
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Table 8. Display Control Keys

Key Name Keys Action

Left Arrow < Moves window left in buffer

Right Arrow > Moves window right in buffer

Shift Shift Change from unshifted mode to Shift mode, or from

Shift mode to Shift+Shift mode or from Shift+Shift
mode to unshifted mode

Delete Delete Moves cursor back and erases character. Sends key
<DEL>(127) to the host.

Beep Shift+> Increases the beep tone frequency of the terminal.

Frequency Up

Beep Shift+< Decreases the beep tone frequency of the terminal.

Frequency

Down

Brightness Up Shift+Shift+> Increase brightness on LEiased terminal displays
Brightness Shift+Shift+<  Decrease brightness on LHiased terminal displays
Down

Alphanumeric Keys

The numeric keypad arrangement is similar to that used on a telephone. The ksgsl doe
enter the digits O through 9, as well as “.” (decimal point), ah¢hfinus sign). The Enter key
sends the character for which the terminal is presently configured to usevasa nkaracter,
<CR>, <LF>, or <CR><LF>.

The Shift key can be used to generate alphabetic keys. To generate tHA"gpieess and
release the Shift key once, followed by the 1 key (Shift+1). To transmit the'Bti@ress and
release the Shift key twice, followed by the 1 key (Shift+Shift+1).

Programmable Function Keys

The six function keys are arranged on a block on the right half of the terminal. The keys
themselves are unmarked so that the user can easily assign a function tatleacharid
identify the function with a label in the adjacent label area. The label ateariglit of each
function key is countersunk so that the label edges are protected and resistdiigo pee

Each programmable function key may be programmed by the host to geneessagenup to
six characters in length. Function messages are stored in nonvolatile FE&RQ@etained
when power is off. The default characters for each function key are “F1” throughftiF1Be
corresponding function keys F1 through F18 (Shift+Shift+F6).
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To access the function keys F7 through F18, you must use the Shift key. For examepkefF@cc
by pressing and releasing the Shift key once, followed by the F1 key (ShiftFE3)s
Shift+Shift+F1.

User Labels

Each function key features a countersunk label area to the right of it. The functicibdlesize

is 26.1mm x 10.1mm, 1.030” x .400". A label area for product name, logo, etc. has been
provided to the right of the Enter key. This label area measures 62.6mm x 10.1mm, 2.400” x
400",

Adjusting the Terminal Beeper Tone

The terminal beeper tone may be controlled at the terminal by pressi@hithleey followed by
the “>” (right arrow), key to increase the frequency and by pressingift&k8&y followed by the
“<” (left arrow), key to decrease the frequency (lower tone). While inuadasetup mode,
pressing the F8 key after setting the desired tone will save the tone settory/olatile
EEPROM. The host cannot control the tone.
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AUXILIARY PORT OPERATION

Outline of Uses

The auxiliary port may be used for the following purposes:
* Use as a digital I/O port
* Use as a serial port
* Use as a parallel port

Digital I/O Port

The digital I/O port consists of 8 inputs and 8 outputs. The digital inputs may be usatitteerea
state of any TTL or CMOS signal. Possible applications include readindhgpsitions,

machine state, and door latch positions. The digital outputs may be used to provide control of
external devices such as lights, alarms, and door latches. In most casesnaadiate relay or
transistor circuit must be added to drive such external devices.

To use the digital I/O port, the auxiliary parallel port must be configursidais digital I/O with
the j command (by setting the Printer Port to Off). Then, the r command can be usetthe re
digital inputs and the w command can be used to write the digital outputs.

Figure 8. Digital 1/0 diagram
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Serial Pass -through

The RS232 serial auxiliary port is a TxD and RxD pair that may be used to communicate with
devices such as electronic scales, CRTs, or a second terminal. When thd ieipracad in

serial passhrough mode, it behaves as if the host and auxiliargBSwires were connected

and the terminal is transparent. All keys and display functions are disabled erntimak All

data and control characters, including <ESC> and XON/XOFF flow controlatbesaare

simply passed through the terminal from host to auxiliary port and vice Versa.

recommended that the host and auxiliary baud rates be set to the same value. This lcantm
rate will minimize the possibility of data loss.

The following steps should be performed to use the auxiliary port in serialhpasgh mode:

1. Configure auxiliary port to enable the serial port at time of initialization:
<ESC>j01<STX>

2. Set to serial pasthrough mode.
<ESC>u0<STX>

3. Transmit/receive data from the device.

4. Send pasghrough mode termination string (default: +++), to end jlassigh mode and
return the terminal to normal operations. The fiaesugh mode termination string can
be changed with the v command.

Figure 9. Serial pass-through diagram
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The RS232 serial auxiliary port may also be placed in echo mode. In this mode, all keystrokes
that cause a character to be transmitted to the host will also be tratismitie auxiliary port.
The following command should be used to enter serial echo mode:

<ESC>j02<STX>
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Parallel Printer Pass -through

Figure 10. Printer configuration diagram
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The parallel printer port is implemented as a subset of the Centronics prinfacasmteSeven
data bits, a data strobe, and printer busy signals are supported. All other printeravatputs
ignored. Unused printer inputs, if present, maybe need to be tied to appropriateolepelpdr
operation.

Use the j command to configure the auxiliary port for gassugh mode to a parallel printer.
Use commands u and v to complete the programming. Use the u command to set the port to
passthrough mode, and the v command to set the termination string (default: +++).
1. Configure the auxiliary port at time of initialization to enable the panadieter:
<ESC>j11<STX>
2. Set to printer pasthrough mode:
<ESC>ul<STX>
3. Send data to printer. All data will be printed until the gaassugh mode termination
string is received from the host. All keyboard, display, and command processing is
disabled during paghrough operation.
4. Send pasghrough mode termination string to end pds®ugh mode and return the
terminal to normal operation. The termination string can be changed using the v
command.

The Centronics 3§in D-type connector phout that would be used to connect the auxiliary port
to a standard parallel printer follows:
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Table9. Connector Pinout for Parallel Adapter Cable

Pin Signal

1 Strobe/
2 Data 1
3 Data 2
4 Data 3
5 Data 4
6 Data 5
7 Data 6
8 Data 7
9 Ground (Data 8)
10 Unused
11 Busy
12 Unused
13 Unused
14 Unused
15 Unused
16 Unused
17 Unused
18 Unused
19 Ground
20 Ground
21 Ground
22 Ground
23 Ground
24 Ground
25 Ground
26 Ground
27 Ground
28 Ground
29 Ground
30 Unused
31 Unused
32 Unused
33 Unused
34 Unused
35 Unused
36 Unused

Parallel Printer Echo

The parallel printer port may also be placed in echo mode. All keystrokes theatozheracter

to be transmitted to the host port will also be transmitted to the parallel printefMper

following command should be used to enter parallel printer echo mode:
<ESC>j12<STX>
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ASCII TABLE

Table 10. ASCI| Character Codes

Dec Hex Char
000 00 NUL
001 01 SOH
002 02 STX
003 03 EXT
004 04 EOT
005 05 ENQ
006 06 ACK
007 07 BEL
008 08 BS
009 09 HT
010 0A LF
011 0B VT
012 oC FF
013 oD CR
014 OE SO
015 OF Sl
016 10 DLE
017 11 DC1
018 12 DC2
019 13 DC3
020 14 DC4
021 15 NAK
022 16 SYN
023 17 ETB
024 18 CAN
025 19 EM
026 1A SUB
027 1B ESC
028 1C FS
029 1D GS
030 1E RS
031 1F us
032 20 SPACE
033 21 !

034 22 "
035 23 #
036 24 $
037 25 %
038 26 &
039 27 ' (APOSTROPHE)
040 28 (
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041
042
043
044
045
046
047
048
049
050
051
052
053
054
055
056
057
058
059
060
061
062
063
064
065
066
067
068
069
070
071
072
073
074
075
076
077
078
079
080
081
082
083
084
085
086
087
088

29
2A
2B
2C
2D
2E
2F
30
31
32
33
34
35
36
37
38
39
3A
3B
3C
3D
3E
3F
40
41
42
43
44
45
46
47
48
49
4A
4B
4C
4D
4E
4F
50
51
52
53
54
55
56
57
58

)

*

+

, (COMMA)
- (MINUS)
. (PERIOD)

© O ~NO U WNPEO ™

Xs<CHWDOTVTOZZIrARC " IOTMMOOT@>Q ™DV I A
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089
090
091
092
093
094
095
096
097
098
099
100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127

59
5A
5B
5C
5D
5E
5F
60
61
62
63
64
65
66
67
68
69
6A
6B
6C
6D
6E
6F
70
71
72
73
74
75
76
77
78
79
7A
7B
7C
7D
7E
7F

>|_|/|—|N_<

_ (UNDERSCORE)

§<C""U)“Q'UODB_X‘_'_'D'LQ_"CDD_OUQJ

(PIPE)

DEL
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SPECIFICATIONS

Display

Type Liquid crystal 5 x 7 dot matrix with cursor
Number of characters16
Character height 9.66mm, .380”

Display buffer 80 characters

Attributes Display flash, display blank

Cursor types Underscore, none

Keyboard

Type Silicone rubber elastomer

Number of keys 24

Service life 1 million operations

Programmable 6, with 6 characters per key in normal, single shift, and
function keys double shift for up to 18 function combinations

Communications Interface

CTM200/250 RS-232 (recommend 50’ maximum distance)

Code ASCII

Baud rate 300, 600, 1200, 2400, 4800, 9600, 19200

Protocol Character mode, XON/XOFF optional

I/O connector 26 pin ribbon cable connector (3M #356302), mates

with 26 pin ribbon cable socket (3M #336600)
Power connector Switchcraft P/N 760

Power Voltage Current
Requirements

CTM200 +5 VDC 5% 450 mA max
CTM250 +5 VDC 5%, +7.5 VDC to +12 VDC 400 mA max @9V
Physical

Size 104.2mm x 180.4mm x 26.9mm, 4.102” x 7.102” x 1.060”
Weight 2669, 10.50z

Case material ABS plastic

Environmental

Operating temperature 0° to +50°C (CTM200/250) -20° to +50°C (CTM280)
Storage temperature  -20° to +70°C

Relative humidity 5% to 95% (norcondensing)
Sealing at IP42* Resists dust, liquid
Sealing at IP54* Resists dust, liquid with TMAO13 cover, recess mounted

* International Protection Degree

CTM200 Series Microterminals



