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INTRODUCTION

PURPOSE
This pocket service guide provides the following informa-
tion for servicing the VT240 series terminal.

Testing and troubleshooting field replaceable units (FRUs)
Removing and replacing FRUs

Aligning the VR201 monitor

Servicing the VR241-A color monitor

Using set-up

Related documentation

Cable information

FRU exploded view drawing

Physical/functional diagrams

WARNINGS, CAUTIONS, AND NOTES
Warnings, cautions, and notes appear throughout this
pocket service guide. They are defined as follows.

WARNING Contains information essential to the
safety of personnel.

CAUTION  Contains information essential to the
safety of the equipment and software.

NOTE Contains an important message alerting
you to information you should be aware
of.

THE VT240

The VT240 is a general-purpose video terminal for text
and graphics. The VT240 is compatible with the VT102
and VT125.

The VT240 terminal supports different language versions
of the LK201 corporate keyboard. The VT240 has an
antiglare, 12-inch (305 mm) monochrome monitor that
can display 24 rows of text in an 80- or 132-column
format. The monitor tilt mechanism lets the user adjust
the screen for optimum viewing comfort.

vii



viii  INTRODUCTION

A color monitor and an integral modem are available as
options. Chapter 4 provides information for servicing the
VR241-A color monitor.

The VT240 has three standard interface connectors: two
asynchronous serial ports (EIA and printer) and one 20
mA port. You can use the EIA host port or 20 mA host
port to connect the VT240 to a host computer.

® The EIA host port is 2 25-pin (EIA RS232C and
RS423) male connector.

® The 20 mA host port is an 8-pin 20 mA female
connector.

© The printer port is a 9-pin (EIA RS232C) male con-
nector used to connect the terminal to a printer.

The VT240 operates only on full-duplex asynchronous

comrmunication lines.

TOOLS REQUIRED

You need the following tools to service the VT240 series
terminal.

Tool Part Number
VOM (volt ohmmeter) 29-13510-00
Slotted screwdriver, 3/16 inch 29-10988-00
Phillips screwdriver, no. 2 29-11005-00
Tuning wand 29-23189-00
Video alignment tool 29-23190-00
Video alignment template 29-24371-00
CRT screen cleaner 29-24791-00
Anode discharge tool 29-24717-00
VR241 adjustment tool 29-24746-00
EIA data loopback connector 12-15336-00
Printer port loopback connector 29-24794-00

20 mA loopback connector

70-15503-00



TESTING
AND
TROUBLESHOOTING

1.1 GENERAL

This chapter contains the information needed to perform
the self-test functions and troubleshoot the VT240 series
terminal. See Chapter 4 if you have a color monitor.

1.2 TESTING AND TROUBLESHOOTING
There are a series of internal self-tests to help you isolate
failures to the field replaceabie units (FRUs). (Sec Appen-
dix B.) Table 1-1 lists the self-tests.

If 2 test finds a faulty FRU, adjust or replace the faulty
unit. Then repeat all of the tests listed in Table 1-1 to
ensure that your terminal operates correctly.

NOTE

Each self-test resets the terminal set-up fea-
tures to the saved defaults. You maust select the
set-up features for each self-test before you run
the test. The following procedures include the
required set-up features.

Make sure the EIA port is not connected to 2
host when you use VI240 self-tests and align-
ment patterns.
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Table 1-1  Self-Test Chart
Self-Tests Prerequisites Sequence*
Power-up None Turn terminal
(Para. 1.3) power on.
Power-up o Set-up Once:
(invoked after - Local ESC{4;1y
terminal is - VT100 Continuously:
operating) ESC{[4;1:9y
EIA port data e Set-up Once:
lines joopback - Local ESC[4;2y
(Para. 1.4) - VT100 Continuously:
e EIA loopback ESC[4;2:9y
connector
Printer port e Set-up Once:
external - Local ESC{4;3y
(Para 1.5) - VT100 Contin d
e Printer port ESC[4;3:9y
Ioopback
connector
ElA portcomtrol e Set-up Once:
lines loopback ~ Local ESC([4:6y
(Para. 1.6) - VT100 Continuously:
e EIA loopback ESC[4:6;9y
connector
20 mA port ® Set-up Once:
loopback - Local ESC[4;7y
(Para 1.7) - VT100 Continuousty:
e 20mAloopback ESC[4;7;:9y
connector
Integral modem o Integral modem Once:
analog loopback e  Set-up ESC[4;14y
(Para 1.8.1) ~ Local Continuously:
- VT100 ESC[4;14;9y
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Table I-1  Self-Test Chart (Cont)
Test Patterns Prerequisites Sequence*
Integral modem o Integralmodem  Once:
remote ioopback e Set-up ESC([4;15y
(Para. 1.8.2) - VT100 Continuously:

Integral modem ESC[4;15;9y

— 1200 baud

- Receive=

Transmit

:
!
'

Screen of E’s .

ESC# 8

ESCPp
P {390,240}
C [200]

Do not type spaces between the parameters of any escape

sequence. The parameters are shown with spaces for

clarity only.
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13 POWER-UP SELF-TEST
This test checks the terminal’s internal memory, the key-
board, and the video circuitry. The test also makes a
partial check of the communication and printer ports to
see if they are operating correctly.

A successful power-up self-test ends when the following
occur.

1. The keyboard LED indicators (Figure 1-1) are off.
2. The keyboard generates a bell tone.

3. A vT240 OK message enclosed by a rectangle appears
on the screen (Figure 1-1). This message disappears
from the screen when (1) the terminal receives any
character except XON, (2) you press the set-up key,
or (3) you let 30 minutes elapse.

If an error occurs, check your monitor first. Your
screen will display vT240 plus an error message, and your
keyboard will generate two bell tones. Table 1-2 lists the
error messages. (See Paragraph 1.11.)

If an error occurs that makes it impossible for you to
continue operating your monitor, the keyboard LED
indicators will also display the error code. Table 1-2 also
lists the error codes. (See Paragraph 1.11.)

Figure 1-1 Indication of Successful
Self-Test
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If other problems occur, see Paragraph 1.12. Table 1-3
lists common symptoms and their probabie causes, and
suggests corrective actions. If you have a color monitor,
see Chapter 4.

Start the power-up self-test with one of the following
two methods.

1. Turn the power to the VT240 on. (The power-up self-
test runs automatically each time the terminal is
turned on.)

2. Type one of the following sequences. (Read the fol-
lowing note first.)

NOTE

H you are already operating your terminal,
enter set-up. Then put your terminal in local and
in VT100 mode.

ESC[4;1y (Performs test once.)
ESC{4;1;9y (Performs test continuously.)

NOTE

The continuously running power-up self-test
ends only if an error occurs or you turn off the
power. The keyboard gemerates a bell tone at
the end of each successful test in the sequence.

When you run the power-up self-test, the following
occur.

1. All LED indicators turn on. After the test ends suc-
cessfully, the LED indicators turn off.

2. A bell tone sounds.
3. A VT240 OK message appears on the screen.
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1.4 EIA PORT DATA LINES

LOOPBACK SELF-TEST
For this test, you connect the terminal’s transmit and
receive lines together with a data loopback connector (Fig-
ure 1-2). The terminal sends a predefined set of characters
on its transmit line and receives them on its receive line.
Then the terminal compares the output characters to the
input characters. If the characters do not match, the ter-
minal displays an error code at the LEDs and an error
message on the screen. (See Paragraph 1.10.)

7T e\

Comm 20 mA INDICATOR  “pp

E1A HOST PORT HOST PORT VIDEO MONITOR PRINTER PORT

CONNECTOR CONNECTOR CONNECTOR CONNECTOR
DATA LOOPBACK CONNECTOR 20mA LOOPBACK

& o 12. 16236 . 00 CONNECTOR
.. sas PN 70 15503 - 00

=

FROM PIN TO PIN TO PIN FROMPIN| TOPIN
2 3 15 1 3
4 5 8 2 7
20 6 2 5 8
19 12 17
PRINTER PORT
LOOPBACK CONNECTOR
-, PN 29.24794-00
=
\fi
FROMPIN| TOPIN
2 3
5 ]
MA-1I57.63

Figure 1-2 VT240 Rear Connector Panel
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A successful test ends when the following occur.

1. The keyboard LED indicators are off.
2. The keyboard generates a bell tone.
3. A VT240 OK message appears on the screen.

Run the EIA port data lines loopback self-test as
follows.

1. Enter set-up and put your terminal in local and in
VT100 mode. Then exit set-up.

2. Connect the data loopback connector (PN 12-15336-00)
to the host port (Figure 1-2).

3. Type one of the following sequences to perform the
data loopback self-test.

ESC[4;2y (Performs test once.)
ESC[4;2;9y (Performs test continuously.)

NOTE

The continuously running test ends only if an
error occurs or you turn off the power. The
keyboard generates a bell tone each time the
test ends successfully.

If the EIA port data lines loopback self-test finds an
error, your terminal displays

VT240 EIA Port Data Error - 4

on the screen and an error code at the keyboard LED
indicators. (See Paragraph 1.11.)
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1.5 PRINTER PORT EXTERNAL
LOOPBACK SELF-TEST
For this test, you connect the printer port transmit and
receive lines together with a printer port loopback connec-
tor (Figure 1-2). The terminal sends a predefined set of
characters on its transmit line and receives them on its
receive line. Then the terminal compares the input charac-
ters with the output characters. If the characters do not
match, the terminal displays an error message on the
screen and an error code at the LED indicators. (See
Paragraph 1.11.)
A successful test ends when the following occur.

1. The keyboard LED indicators are off.
2. The keyboard generates a bell tone.
3. A VT240 OK message appears on the screen.

Run the printer port loopback self-test as follows.

1. Enter set-up and put your terminal in local and in
VT100 mode. Then exit set-up.

2. Connect the printer port loopback connector
(PN 29-24794-00) to the printer port (Figure 1-2).

3. Type one of the following sequences to perform the
printer port external loopback test.

ESC[4;3y (Performs test once.)
ESC[4;3;9y (Performs test continuously.)

NOTE

The continuously running test ends omly if an
error occurs or you turn off the power. The
keyboard genmerates a bell tone each time the
test ends successfully.

If the printer port loopback self-test finds an error, your
terminal displays

VT240 Printer Port Error - 2

on the screen and an error code at the keyboard LED
indicators. (See Paragraph 1.11.)
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1.6 EIA PORT CONTROL LINES
LOOPBACK SELF-TEST
This procedure tests data terminal ready, request to send,
carrier detect, data set ready, and clear to send.
A successful test ends when the following occur.

1. The keyboard LED indicators are off.
2. The keyboard generates a bell tone.
3. A VT240 DK message appears on the screen.

Run the EIA port control lines loopback self-test as
follows.

1. Enter set-up and put your terminal in local and in
VT100 mode. Then exit set-up.

2. Install an EIA loopback connector (PN 12-15336-00)
to the EIA host port (Figure 1-2).

3. Type one of the following sequences to perform the
EIA port control lines loopback self-test.

ESC[4;6y (Performs test once.)
ESC[4;6;9y (Performs test continuously.)

NOTE

The continuously runming test ends only if an
error occurs or you turn off the power. The
keyboard generates a bell tone each time the
test ends successfully.

If the EIA port control lines loopback self-test finds an
error, your terminal displays

VT240 EIA Port Control Error - S

on the screen and an error code at the keyboard LED
indicators. (See Paragraph 1.11.)
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1.7 20 mA PORT LOOPBACK SELF-TEST

For this test, you connect the terminal’s transmit and
receive lines together with a 20 mA data loopback connec-
tor (Figure 1-2). The terminal sends 2 predefined set of
characters on its transmit line and receives them on its
receive line. Then the terminal compares the output char-
acters to the input characters. If the characters do not
match, the termina! displays an error message on the
screen and an error code at the LED indicators. (See
Paragraph 1.11.)

A successful test ends when the following occur.

1. The keyboard LED indicators are off.
2. The keyboard generates a bell tone.
3. A VT240 DX message appears on the screen.

Run the 20 mA port loopback self-test as follows.

1. Enter set-up and put your terminal in local and in
VT100 mode. Then exit set-up.

2. Connect a2 20 mA loopback connector (PN
70-15503-00) to the 20 mA port (Figure 1-2).

3. Type one of the following sequences.

ESC[4;7y (Performs test once.)
ESC[4;7;9y (Performs test continuously.)

NOTE

The continuously running test-ends omly if an
error occurs or you turn off the power. The
keyboard gemerates a bell tone each time the
test ends successfully.

If the 20 mA port loopback self-test finds an error, your
terminal displays

VT240 20 mA Port Error - 3

on the screen and an error code at the keyboard LED
indicators. (See Paragraph 1.11.)
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1.8 INTEGRAL MODEM SELF-TESTS
The terminal uses two integral modem self-tests, the ana-
log loopback self-test and remote loopback self-test.

1.8.1 Integral Modem Analog Loopback Self-Test
In this test, the terminal sends a predefined set of charac-
ters to the modem and reccives them back. Then the
terminal compares the output characters to the input char-
acters. If the characters do not match, the terminal dis-
plays an error message on the screen and an error code at
the LED indicators. (See Paragraph 1.11.)

The terminal runs the analog loopback self-test at pow-
er-up if the system board senses 2 modem present.

A successful test ends when the following occur.

1. The keyboard LED indicators are off.
2. The keyboard generates a bell tone.
3. A VT240 OK message appears on the screen.

Run the integral modem analog loopback self-test as
follows.

1. Enter set-up and put your terminal in local and in
VT100 mode. Then exit set-up.

2. Type one of the following sequences to perform the
integral modem analog loopback self-test.

ESC[4; 14y (Performs test once.)
ESC{4;14;9y (Performs test continuously.)

NOTE

The continuously running test ends only if an
error occurs or you turn off the power. The
keyboard generates a bell tone each time the
test ends successfully.

If the integral modem analog loopback self-test finds an
error, your terminal displays

V7240 Modem Error — 8

on the screen and an error code at the keyboard LED
indicators. (See Paragraph 1.11.)
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1.8.2 Integral Modem Remote Loopback Self-Test

If the analog loopback self-test passes, run the remote
loopback self-test. To run the remote loopback self-test,
you must first make a connection with a remote modem (a
DFO3, or Bell System 212A).

NOTE
The remote modem must have the Response to
Digital Loopback option enabled.

The remote loopback self-test sends data from the inte-
gral modem option, across the telephone lines, to the
remote modem. The remote modem then loops the data
back to your terminal. In effect, you are fully testing the
integral modem option as well as the telephone lines.

Run the remote loopback self-test as follows.

1. Press the Set-Up key.

2. Use the arrow keys to move the highlighted cell over
the General field. Press Enter.

3. In the General Set-Up screen, use the arrow keys to
highlight the terrninal mode field. Press Enter until
you select VT100 mode.

4. Use the arrow keys to highlight the Te Directory
field. Press Enter.

5. Use the arrow keys to highlight the Comm field. Press
Enter.

6. Use the arrow keys to highlight the host port selection
field. Press Enter until you select Integral Modem
Port.

7. Use the arrow keys to highlight the Transm: t= field.
Press Enter until you select 1200 baud. (If the remote
modem is a 300 baud modem, select 2 transmit speed
of 300.)

8. Use the arrow keys to highlight the Receive= field.
Press Enter until you select Receive=Trans.

9. Press Set-Up to exit set-up.

10. Press Shift and Data/Talk(F4) together to enter dial-
ing mode.

11. Dial the telephone number of the remote modem.

12. When a connection is established, the terminal exits
dialing mode and displays Exiting dialing mode
on the screen. Press Enter to enter set-up.
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13. Use the arrow keys to highlight the on-line/local
field. Press Eater until you select Local.

14. Type one of the following sequences to run the inte-
gral modem remote loopback self-test.

ESC[4;15y (Performs test once.)
ESC[4;15;9y (Performs test continuously.)

15. If each test passes, a VT240 0K message appears on
the screen. If each test fails, replace the integral
modem. If each test continues to fail, the problem is
caused by either the telephone line or the remote
modem. Try using a different telephone line and/or
dialing a different modem.

NOTE

Before you decide that the problem is in the
telephone line, check the remote modem.
Make sure the remote modem is emabled for
loopbacks.

1.9 SCREEN ALIGNMENT TEST
The screen alignment test fills the screen with uppercase
E’s for making display height, width, and linearity
adjustments.

Run the screen alignment self-test as follows.

1. Enter set-up and select the following.
a. 80 columns per line
b. VT100 mode
c. Local
d. Normal video (light text, dark screen)
e. Monochrome display
Then exit set-up.
2. Type ESC # 8. (Your screen will display all upper-
case E’s.)
3. See Chapter 3 for a complete description of all moni-
tor adjustments used with this test pattern.

4. Toremove the test pattern from the screen, enter set-
up and select Clear Display.
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1.10 PRINTER PROBLEMS
If the printer does not print, perform the following steps to
isolate the problem to the printer or to the video terminal.

1. Perform the power-up self-test (Paragraph 1.3). If the
terminal passes the self-test, go to step 2.

2. Perform the printer port external loopback self-test
(Paragraph 1.5). If your terminal passes this test, go
to step 3.

NOTE

If your terminal passes the above tests, it is
running correctly; the problem is not 2 malfunc-
tioning terminal.

3. Test the printer. (See your printer pocket service
guide for the correct procedure.) If your printer is
operating, go to step 4.

4. Check the following set-up features to make certain
that your VT240 and your printer are compatible.

e Baud rate (VT240 and printer)
¢ Data bits per character (V1240 and printer)
o Parity (VT240 and printer)

® Printer Ready must appear on VT240
set-up status line.

* Printer must be set to Full Duplex in set-up.

5. Check for the correct cable between your terminal
and the printer (Appendix C). Make sure the connec-
tors are securely fastened at both ends of the cable.

6. Perform steps 1 and 2 of the screen alignment test,
(Paragraph 1.9).

7. Press the Print Screen key. The video display should
print out if the printer is operating correctly.

1.11 SELF-TEST ERROR CODES

If your screen displays an error message, see Table 1-2.
Each error message includes a reference to the FRU you
must replace to correct the problem.

If a video problem occurs, see Table 1-2 for error codes
shown by the LED indicators. The LED indicators always
display the error code for the test currently running. This
test must run successfully before your V1240 terminal
clears the error readout.

See Table 1-3 for other troubleshooting procedures.
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Table 1-2  VT240 Error Messages

Error Message LEDs* Corrective Action

**NO ERROR MESSAGES - [e]eYeTe) Replace terminal

FATAL ERROR®* ofeTel controiler board

0080 (Para. 2.4).
ococee
0800
cece

VT240 Display Processor ©®00 Replace terminal

Error - 1 controller board.

VT240 Printer Port ceee Replace terminal

Error - 2 controller board.

VT240 20 mA Port 000 Replace terminal

Error - 3 controller board.

VT240 EIA Port Data €000 Replace terminal

Error - 4 controller board.

VY240 EIA Port Control eOOe Replace terminal

Error -~ § controller board.

VT240 Keyboard XXXX 1. Plug in keyboard

Error - € 2. Replace keyboard

(Para. 2.8).
3. Replace terminal
controller board.

VT240 Keyboard Port XXXX 1. Plug in keyboard.

Error - 7 2. Replace keyboard
3. Replace terminal

controlier board.

VT240 Modem Error - 8 ®0e0 Replace integral
modem option
(Para. 2.7).

No dial tone detected. ©0OCO Plug the telephone
service line into the
modem connector
marked (-).

*  The LED pattern from left to right is Hold (L1), Lock (L2),
Compose (L3), and Wait (L4).

® =o0n
= off
= varying LED display

®x O
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Table 1-2  VT240 Error Messages (Cont)

Error Message LEDs* Corrective Action
No number stored, ocoo Refer to the V7240
please reenter number. Owner’s Manual for
storing teiephone
numbers.
VT240 Monitor eceoe® 1. Plugin VR201
Error - 9 monitor (LED
indicator only).
2. Reverse monitor
cable.
3. Replace monitor
cable.
VT240 NVR Error - 10 ®000 Replace terminal
controller board.
VT240 Display Memory eece Replace terminal
Error -~ 11 controller board.
VT240 Video [ 1 X 1o} Replace terminal
Error - 12 controller board.

x

The LED pattern from left to right is Hold (L1), Lock (L2),
Compose (L3), and Wait (L4).

® =on
o =off
x = varying LED display
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1.12 TROUBLESHOOTING GENERAL

PROBLEMS

Table 1-3 lists some common problem symptoms and their
probable causes, and suggests corrective actions.

Table 1-3  VT240 Troubleshooting Chart
Symptom Probable Cause  Corrective Action
No VT240 0K Not piugged in, Plug in VT240, or try
display, power OK or no power at another outlet.
indicator off, no bell  wall outlet.
tone, fan off.
Voltage selection  Set switch to correct
switch on wrong  setting.
setting.
Power fuse Replace if fuse open.
Power supply Check power supply
connection connections.
Power supply Replace power supply
fauity. chassis (Para 2.3).
System box Replace system box
(Para 2.5).
AC line cord Check for opens/
shorts.
No V7240 0K Terminal Replace terminal
display, power OK controller board  controller board
indicator on, no bell (Para. 2.4).
tone fan on.
No vT240 0K Brightness set Adjust contrast and
display, power OK too low. brightness controls
indicator on, bell on VR201 monitor.
tone present.
Terminal Replace terminal
controller board  controller board
(Para. 2.4).
Monitor Replace VR201

monitor.







