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INTRODUCTLION

PURPOSE

pocket service guide describes the following topics relevant
-0 seyvicing the VT22¢ video terminal.

Testing and troubleshooting the field replaceable units (FRU)
FRU removal and replacement

video monitor alignment
Related documentation
Cable informa

Phvsical functional diagrams
Notes, Cautions, and Warnings

Notes, cautions, and warnings appear throughout this pocket
service guide. They are defined as follows:

Mote: Contains an important message alerting you Lo

information you should be aware of.

Caution: Contains information essential to the safety of the
equipment and software.

to the safety of

4]
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Warning: Contains information es
personnel

PRODUCT

The vT220 is a 1/4 page, customer installable, conversational
terminal featuring VT102 compatibility.

The VT22¢ terminal supports multiple language versions of the
LK2¢#1 corporate keyboard. The VT228 has an am%xmqﬂﬁxw
monochromatico ~h (385 mm) wmonitor and is capable
displaying 24 rows wi rext in either 88~ or 132-column formats
The srgonomically designed monitor tilt mechanism permits the
to adiust the screen for optimum viewing comfort.




The VT2248 features three standard interface connectors: two
asynchronous serial ports and one 20 mA port. The EIA host port is
a 25-pin (EIA RS-232-C) male connector, which is one method used
to connect the terminal to the host computer. The 28 mA host port,
whlv“ is an 8~-pin 20 mA female connector, 1is another method of
connecting @ VT22¢ to the host computer. The théz” interface
Tole tor : pwrt, which ig a 9-pin {(BIA RS-232-C)
male conpechoy ; the bterminsl to - opy
printer. The

! operates oniy  on duplex
asynchronous communication lines.

TOOLS REQUIRED

The Ffaollowing tools are reguired to service the VT220 video
terminal .

Tool Part Numbery

VOM (volt ohmmeter) 29-1351¢-00
Slotted screwdriver, 1/4 inch 29-10983 96
Phillips screwdriver, no. 2 ﬁ% 11ee5.
warnd . SEH“m»H
Vi aligoment tool ﬁﬂw*“iﬁﬁww.
Owiifiitwm ' 493168701
Dl mgon: ; ~LU206-08
Anode dxgmm&*qe ﬁnal 2924717064
Keycap removal tool 74-27314-01
Scribe None

v

Flexible plastic ruler None




1
TESTIRG AND TROUBLESHOOTING
THE VT2.8 VIDBEO TERMINAL
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1.1 GENERAL
This chapter oontains the information needed +to perform the
sel f-test functions and troubleshoot the VI22¢ video terminal.

1.2 TESTING AND TROUBLESHOOTING
There are a series of internal self-tests to help you isolate
failures to the field replaceable units (FRUs). (See Appendix B.)
These tests are designed to address 95% of the VT228's
functionality. 1&9? are listed In Table 1-1.

1t = - discloses a faulty FRU, adjust or yeplace the
faulty unit., Aft ] » replacing a FRU, repeat all of the
tasts listed snsure that the terminal operates
properly.

foiert




Tapble 1-1 Belf-Test Chart

$@1T T@ s

Pr reqwx sites

Sequence
{See HNote)

Porwey i 8
{Para. 1.3

Power-up
(Invoked a

Data Lines
sl f-Test

BIA Port Control
Loopback Self-Test
(Para. 1.96)

5 o
B0

20 mA

tests except
Port Loopback test

and screen alignment
display pui’rtn

riminal

o v

& SET-UP
-~ Local
- VT10¢

wumne‘ﬁu*

® SET-UP
~ L 1
- VTLge
@ Printer
Loopba

port

@ SET-UF

- Local

- VT1080
® EIA Ewwpback

connerstoy

& “ET ]
~ Local
VIigy
& 20 mA loopback
connector

G ividual

connecbog

Turn terminal
DOWSL On.

Onces

ESC [ 4 ; 1y
Continuously:
ESC [ 4 ; 1 ;

onoe

BEC

u&ﬂ
RGe

4 3 2 v
nuously:
47 2

oy 5‘“" e TR

Once:

ESC [ 4 ; 3 v
Continuously:
ESC L o4 3 3

once s
ESC
Cont

ESC |

oy bl g, @8
=]
[EEN e 8
o]

O we
0
[Tl o3
L<

Onceas

ESC [ 4 3 7 v
Continuously:
ESC [ 4 ; 7 ;

ESC £ &

EsC [ 4 ; @ vy

9

v

the

ahown fOE

BEQUBNTE.
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1.3 POWER-UP SELF~TEST

The power-up self-test checks the terminal's internal memory, the
keyboard, the video circuitry, and makes a partial check of the
communication and printer ports to see if they are operating
properly.

& successiol power-up self-tost ends when:

w

the keyb ators (See Figure I-1.) are offy
the kevboa FENEY 8 a bell tone: and

a "VT220 OK"™ message enclosaed by a rectangle appears on
the screen. (See Figure 1-1.) This message will disappear
from the screen the moment any character except XON is
received by your terminal, if you press the SET-UP key

or if you let 3¢ minutes glapse.

LAl B et
e St s

/

Should an evror sy, oheck vour monitor firvst. Your
monitor will display "vVT228" accompanied by an error message on
the screen. The error message will be defined in Table 1-2. (See
Paragraph 1.14d.)

If an error occurs that makes it impossible for you to
”mntlmw“ operating your monitor, the keyboard LED indicators will

Jisplay the ervor o which will be defined in Table 1-3. (Sge
Paragraph 1.1#8.3

ur,  oonsult Paragraph 1.11 where
symptoms and their probable causes and
A»AJE‘KF“V‘&W.M“‘.‘{?) ac ‘ui&)ﬁSs

Tﬁf$l€» éww&

o
é‘
! SROWER DX
H -
it "IN CATOR
P |
a\"" "o‘
o Y
&
]
%
E
%
f{(“
ey

B R T

w1 Indicavion of Successful Self-Test




Table

1-2

V17220 Monitor Display Error

Coding

Errox

Message

Corrective Action

VT22¢

VTZ228

VT22¢

VTZ2240

vr22¢

T2z

MVR Frror -- 1

FIA Port Dats EBErroy - 2
EIA Port Controls Error -- 3

Reyboard Error -~ 4

20 mh Port

t
!
=
4
Q
t

13

§
Ul

Printer Port EBrror -- 6

~a terminal controller

Replace terminal controller

board
Replace terminal controller
board

. Check to ses
is plugged
Replace keyboard.
Replace terminal
controller board.

if kevyooard

Wt e

o B
-

*

1. Replace terminal
controller board.

2. Replace power supply/
monitor board.

1. Replace terminal
controller board.

2. Replace power supply/
monitor board.

=4




Pable 1-3 VT220 LED Brror Reporting

The keyboard LED indicators will flash repeatedly: on for one
second, off for one-third of a second in the following patterns:

LED Display
Ll L2 L3 L4
HOLD LOCK COMBPOSE WALIT Replace*

o o o o Controller

= |
S |
= |

ol e} 0 2 Controller
I o ® 0 Controllex
& i ® » Controller
@ s s] o Controller
® o] o] ] Controllex
¥ o @ o Controller
& o £ & Controller
# & O O Controller
@ ] o] @ Controller
® ™ ® o Controller
% @ & ® Controlley

X X X X Keyboard

* To replace terminal controller, see Paragraph 2.3.
I : :

¥ denctes a varying LED 4
LED patterns. To replace ke

abowve

1

NOTE
e = on, o = off




the power-up self-test with one of the following

1. Turn the power to the VT22¢ on (the power-up self-test is
inveked 3l : the terminal 18 turned

2

GG

; s to conduct the
T QT - UL WOTE first.)
NOTE

1f you are already operating your
terminal, enter SET-UP and put your
terminal in local and in the VT16¢ mode.

i onee)

4 v {Pervform:
4 e continuocusly)

1
i.
E 3, ® 1) W { W‘J o ,,' ‘1..

-t

‘g’

NOTE

The continuocusly running test ends only
if an error occurs or the power is
turned off. The keyboard dees not
generate 4 bell tone dur ing a
continvously vunning test.

VE-teat:

invoke the powsy-up s

® All keyboard LED indicators will flicker on and off
intermittently.

@ You will hear a bell tone if the test 1is completed
successfully, and

& A UWTZZE ORY
an bhe soresn.

angle will appear

1.4 EIA PORT DATA LINES LOOPBACK SELF-TEST

In the EIA port data lines loopback self-test, the terminal's
transmit and recelve Zlnes are connected together with a data
loophac cont Figure }wzw% %he terminal transmits a
P e ' line and recsives
the output characters
to spsage on the
SOT 118,

not
ends

(1) the keyboard LED indicators are off;
(2 the k@ybcﬁvﬁ generates a well tone; and
{3y a ™ ; losed by :

appears on




. LOGPRACK
CONNECTOR
e PN 7015503 . 00

e

SRR SE

PRINTER PORT
LOOPBACK CONNECTOR

ity i

EROM P 70PN
P J 3
s 0

19 12
Figure 1-2

Perform the
loopback self-test.
1. Enter SET-UF and put your
VT16d mode.
Connect the
the host
Type ong of
loopbank se

2.

3

#

ESC | 4 ; 2y (Performs te
ESC [ 4 3 2 ; S ¥

NOTE
Thye
if an
turned oo
generatas
continuousl

By

=t

o
- OCAT 8
] The
& byl l
y running

running test
keyboard

tes

Pane

to

terminal

*

)

W

»y
R

onced

oy the
rone
e

=
ia

N

connector

Helenoas

does
during

FAA-GBAA-83F

of VT220

1
EX

the EIa data lines

in local and in the

2-1533

t

1

1 o g
b Lo B

(PN aa

to perform the data

¥

(Performs test continuously)

ends only

is
not
a

power

If the EIA port data lines loopback self-test finds an

dis

error, your terminal

on the soreen,

will

parag!

"WT220

E1A

Port Data Error 2

o v




1.5 PRINTER PORT EXTERNAL LOOPBACK SELF-TEST
In the printex port loopback self-test, the piintex port transmit
and receive lines are connected toqether using the printer port

C Fzgur* 1-2.) The terminal tram%wxwu &
its H murwt line and recel
saves the input characters
not matoeh, 1t displavs

craph L.18.)

ends when:

(1) the keyboard LED indicators are off;

{2) the keyboard generates a %@11 tone; and

(3 a "YT22¢ 0OK" message enclosed by a rectangle
the soreen.

perform the following steps to run the printer port

b

LE-tegt .

1. Enter SET-UP and put your terminal in local and in the
VT100 mode

2 Connect the printer port loopback connector to the
printer ‘b, (See Fioure l-2.0

E Type ons of the following seguences to perform the
printer port external loopback test.

Ty (Performs test once)

ESC [ 4 ;
[ 4 ; 3 ; 9 vy (Performs test continuously)

ESC

NOTE

The continuously running test ends only
if an errvor occurs or the power 1is
turned off. The keyboard does not
generate a bell tone  during a
continuously running test.

{f the printer port loopback self-test finds an error,
will display "VT226 Printer Port Error -- 6" on the
Paragraph 1.18.)

1.6 EIA ‘0&“ m@mwﬂwg LINES LOOPBACK SBELF-TEST
™his procedure ¢ ata terminpal iy, request toe send, cary|
{ﬁa 4 ; \,}.‘ ,

the keyuaﬂxﬁ LED indicators are off;

{2} the keyboard g ates a bell tone; and

{3y =& ‘””EQ“% SR message enclosed by a rectangle
the screen.




- A M

perform the following steps to run the EIA port control
lines loopback self-test.

¥

1. Enter and put vyour terminal in local and in the

VT1eu

2., Install Loopback connector (PN 12-15336-06! to ¥IA
host port. [f Figure 1-2.)
kP Type one of ol lowing rquences bo perform the BIia

port control sopback self-test.
6 y (Performs test once)

6 ; 2y (Performs test continucusly)

i w
a0
oy ey
fu i
e g

NOTE

The continvwously running test ends only
if an error occurs or the power is
turned off. The keyboard does not
generate a bell tone during a
continuously running test.

if the
BLLOr, your
Frrory -—- 3% on

control
will dis
o i

b s

T8 @ Ela Port Controls
i*!ﬁ,}

L7 2¢ mA PORT LOGPBACEK kwL? TEST

In the 2¢ mA port loopback self-test, the terminal’s transmit and

receive lines are connected toqether with a 20 mA data loopback

connector. (See Figure 1-2.) The terminal transmits a predefined

set Qf characters on its transmit line and receives them on its
: ilnea It *hmw c¢mpaf@M >utput characters to the input

and displ: ‘vma«ag«a on the screen if the

do not mat Ny See ﬂramfa ph 1.1d.}

esalful tes when

(1) the keyboard LED indicators (See Figure 1-1.) are off;
(2) the keyboard generates a bell tone; and
(3) =a ”VTQQQ ﬁ?” message enclosed by a rectangle appears on




form the following steps

elf-test,

[

4

1. Enter

SET~UP and put your

VT

ack

,
21

I mA pory
3. Type one of

ESC

[ 4
ESC [ 4

e
~f o~

9

¥y (Performs te
NOTE

The continuously runnoing
if an error ocours or
turned off. The
generate @ bell tone
continuously running test.

I1£ the 2¢ mA port loopbach
terminal will display "VT228 2¢ mA Por
{See Paragraph 1.18.)

TEST

1.8 SCREEN ALIGNMENT

The

terminal

Cony

£

the power i
keybeard

gself
f A

o yun the
in

ctor

{Performs test once)

st continuou

0

> ray 4o "
aoes no

during

finds
SH

~tEst
Brroy

priegr

20 mA b

and in

PPN TE-LB503-44d;

sl

y)

test ends only

b
T
a

iy

Sore

=3¢

Ty

SLror,

the

screen alignment test fills the screen with uppercase Es

making display height, width and linearity adjustments.

Perform the following

alignment self-test.

steps

..4.
.
i
::{
cF
@
e
(]

#. B¢ columns per line
b, VT18¢ mode

. Local
Reverse video

1

ref o Chapter
monitor adiustm
To remove

the
and select

SET-UP and put terminal 1

goyreen will

to conduc

93

t the scr

capital Es

ort

the

e

Qur

@1 e

for

een

in




1.9 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. perforn %hm

the terminal gal 5
2 parform  the ﬁ@ﬁ “VL&IW&1

{See Poragraph
g0 to step 3,

f youy termina.

NOTE

1f your terminal passes the above tests,
it is running wmrr@m&IW* the problem is
not a malfanctioning terminal.

3. Test the printer. Consult your wprinter pocket service
guide for the correc vrocedure.) If your printer is

operational, proceed to step 4.
4, Check the fallowing SET-UP features to make certain that
your VT220 terminal and printer are compatible.

Toprinterd
\fﬂ%“\

g and printer)

& @ 28

i wr VTUEZE SET-UP status
Pine
] Printer must be set to "Full Duplex"

5. Check fc
printey ¢
are MJ““Y@}M 8 s
&. Type the following

between your terminal and the
C.) Make certain the connectors
Wn‘h ends of the cable.

BSC ¥ 8 Your video should display a test pattern
g

of uppercase Es.)

7. Press the PRINT SCREEN key. The video display should be
i out on the printer if the printer is operating

.14 SELF~)
Should vyour mc ' e on the screen, refer
to Table 1-2. Each error m»”mmgm %ﬂ;ud 8 a reference to the FRU
that must be replaced to correct the problem.

in the aw@ﬂﬁ of a video problem refer to Table 1-3 wh@zm

the encc dlnw LED :ndxvatwf {See Figure 1-1.) wi
disclosge ‘ The LED indicators will alwayﬁ

currently being run., Only upon
will wyoury V7228 terminal clear

display "0
completing this t
the error readout

Refer to Table 1-4 for other troubleshooting procedures.

iill TROUBLESHOOTING MISCELLANEOUS PROBLEMS
able 1-4 relates common coms to their probable causes and
%ufqe%t appropriat ryective actions.

11




Table 1-4 VT220 Troubleshooting Chart

Symptom

Probable Cause

Corrective Action

NO "VT220 OK" DISPLAY
"POWER OK" INDICATOR OFF
NO KEYBOARD BELLTONE

NO "VT2Z20 OK" DISPLAY
"POWER OK" INDICATOR ON
NO KEYBOARD BELLTONE

NO "VT228 OK" DISPLAY
"POWER OK" INDICATOR ON
KEYBOARD BELLTONE PRESENT

"VT22¢ "OK" DISPLAY
PRESENT

"POWER OK" INDICATOR ON
KEYBOARD BELLTONE PRESENT
V1228 CANNOT COMMUNICATE
WITH HOST

Not plugged in, or
no power at wall
outlet

Power fuse

AC power cord
Power supply

Terminal controller
board

Brightness set too
low

Terminal controller
board

Monitor board
Flyback transformer
CRT and yoke

VT22@¢ to host port
connection loose
Terminal controliler
to power supply/
monitor board
connection

Host port circuits
faulty

Plug in VT228, or try
another wall outlet

Replace fuse

Check for opens/shorts

Replace power supply/
monitor board

Replace terminal
controller board

adijust contrast and
brightness controls

Replace terminal
controller board

Replace power supply/
monitor board

Replace flyback
transformerx

Option, swap the entire
VT22¢ terminal

Check to see if host
plugged in

Check terminal
controller to power
supply/monitor board
connector

Run EIA or 2¢ mA
loopback test
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Pable 1-4 VT220 Troubleshooting Chart (Cont)

Symptom

Probable Cause

Corrective Action

RANDOM CHARACTERS APPEAR
ON SCREEN

HORIZONTAL OR VERTICAL
LINE APPEARS ON SCREEN

SCREEN DISPLAY DISTORTED

SCREEN DISPLAY JITTERY

NO BELLTONE FROM
KEYBOARD

DIFFERENT CHARACTERS
APPEAR ON SCREEN THAN
WERE TYPED ON KEYBOARD
WHILE IN LOCAL

DIFFERENT CHARACTERS
APPEAR ON SCREEN THAN
WERE TYPED ON KEYBOARD
WHILE ON LINE WITH HOST
{(TERM. OK IN LOCAL)

Terminal controller
board

Monitor connectors

Monitor circuit

CRT and yoke

Monitor is out of

_alignment

Monitor circuit
Terminal controller
board

CRT and yoke
Flvback transformer
Keyboard speaker

faulty

Al ternate character
set selected

Keyboard

Terminal controller
board

Transmit and receive
speeds are set wrong

Bits per character
set wrong

Parity is set wrong

Stop bits set wrong

Replace terminal
controller board

Check and reconnect

Replace power supply/
monitor board

Option, swap the entire
VT22¢ terminal

Align moniter
Replace power supply/
monitor board

Replace terminal
controller board

Option, swap the entire
VT22¢ terminal

Replace flyback
transformer

Replace keyboard

Clear with RESET field
in SET~UP

Replace keyboard

Replace terminal
controller board

Set speeds to match
host

Set bits to match
Set parity Lo match
host

Set to match host
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Table 1-4 VT220 Troubleshooting Chart (Cont)

Corrective Action

Symptom Probable Cause
TERMINAL DISPLAY DOES THold Screen®™ mode
NOT SCROLL enabled
"HOLD SCREEN" INDICATOR
IS ON.

TERMINAL APPEARS "LOCKED"
DOES NOT RESPOND TC DATA
FROM HOST

SCREEN GOES BLANK AFTER CRT saver feature
SUCCESSFUL POWER UP, on

THEN IS INACTIVE FOR

A HALF HOUR.

"POWER OK" INDICATOR ON

MESSAGES ARE INCOMPLETE XON/XOFF not

selected

Terminal controller

board

Host port
connections

Incorrect mode
selected

TERMINAL DOES NOT
RESPOND TO ESCAPE
SEQUENCES

Press the "Hold Screen"
key to disable

Clear terminal with
"CLEAR COMM" field in
SET-UP

Turn ac power off then
on again

Press any key to
reactivate screen

Enable in SET-UP

Replace terminal

controller board

Check host ports

Select VT108 mode in
SET-UP
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2

FRU REMOVAL AND

REPLACEMENT

2.1

GENERAL

The removal and replacement procedures of FRUs for the VT22¢ video
terminal are described in this chapter. The Recommended Spares
List is given in Paragraph 2.8.

2.2

ACCESS COVER

Perform the following steps to remove the terminal access cover.
(See Figure 2-1.)

1.
2.

3.

4.

5.
6.

8.

Turn the power to the terminal off.

Disconnect the power cord from the wall outlet. Remove
the power cord from the terminal's power cord connector.
Disconnect the keyboard cable connector and the connector
from the video output jack, if applicable.

Disconnect all other cables from the rear panel of your
terminal, including:

® BIA host port cable

® 2¢6 mA host port cable

® printer port cable
NOTE

Before proceeding with step 5, place a
piece of paper on a flat work surface to
avoid scratching the monitor bezel.
Carefully place the monitor face down on
this paper.

The face of the CRT must be cleaned when
you have finished servicing the monitor.
Use the cleaning solution supplied with
the monitor or use isopropyl alcohol.

With a scribe, remove the plastic cap on the rear panel

of the access cover.

With a phillips screwdriver, remove the screw and washer
that were exposed when you removed the cap. This screw
helps secure the access cover to the terminal's chassis.
With the scribe, remove the two caps on the bottom side

of the access cover.
Remove the screws and washers that were exposed when you

removed these caps.
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REMOVE THE

PLASTIC CAPS (3)

ks

7 R e
SRS, \\&
s e B

4
3=

o

REMOVE THE PHILLIPS SCREWS (3)

AND WASHERS (3)

MA-GBAG-BI

crews on the Access Cover

ing the 8§

.

Remov

Figure 2~1
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reverse.

Remove the access cover by sliding it straight up.
Figure 2-2.)

To

WARNING

This procedure exposes you to the CRT
anode, which may contain a stored high
voltage. Use caution while the access
cover is off of the terminal.

install the access cover, perform steps 1--9

CAUTION

During installation, the access cover
may require careful positioning to align
the screw holes.

Ma-GBAT-B3

Figure 2-2 Removing the Access Cover
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2.3

TERMINAL CONTROLLER BOARD

Perform the following steps to remove the terminal controller

board.

Remove the access cover. (See Paragraph 2.2.)

Disconnect the flat «cable going to the power
supply/monitor board. (See Figure 2-3.)

Loosen the knurled captive grounding screw on the
terminal controller board until it is held only by its
retaining spring. (See Figure 2-3.)

Free the controller board from the three standoff
fasteners by simultaneously 1lifting the board and
squeezing each standoff fastener with needlenocse pliers.
(See Figure 2-3.)

To install the terminal controller board, perform steps
l-~4 in reverse.

NOTE

When replacing the terminal controller
board you should also replace the three
standoffs used to mount the board to the
chassis. Replacement standoffs are

shipped with the replacement controller
board.

DISCONNECT FLAT CABLE
FROM CONTROLLER BOARD

UNSCREW
CAPTIVE
SCREW

WHILE SQUEEZING
STANDOFF FASTNER,
LIFT BOARD FREE
OF STANDOGFF

Figure 2-3 Removing the Terminal Controller Roard
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2.4

POWER SUPPLY/MONITOR BOARD

Perform the following steps to remove the power supply/monitor

board.

1.
2.

WARNING

This procedure exposes you to the high
voltage of the CRT and the power supply.
Use caution while the access cover is
off of the terminal. :

Remove the access cover. (See Paragraph 2.2.)

Disconnect the 26-pin flat cable connector from the
terminal controller board. (See Figure 2-4.)

Disconnect from the power supply/monitor board the 2-wire
cable that runs to the "Power OK" indicator on the front
bezel. (See Figure 2-4.)

26Pily
FLAT CABLE
CONNECTOR

“POWER OK'"
INDICATOR
2WIRE CABLE

A5 UBRAY-B3

Figure 2-4 Disconnecting the Flat Cable

and the "Power OK"
Indicator 2-Wire Cable
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Disconnect from the power supply/monitor board the 6-wire
input cable that runs to the rear chassis panel. (See
Figure 2-5.)

Disconnect from the power supply/monitor board the 7-wire
cable that runs to the flyback transformer. (See Figure
2-5.)

Remove from the tab on the CRT ground loop clamp the
white ground wire that runs to the round CRT connector.
(See Figure 2-6.)

Remove the round CRT connector from the base of the CRT.
(See Figure 2-6.)

Remove from the power supply/monitor board the four
phillips screws that secure the board to the chassis.
({See Figure 2-7.)

5-WIRE
INPUT CABLE
A

FLYBACK TRANSFORMER
CABLE

MA-GB50-83

Figure 2-5 Disconnecting the 6-wire

Input Cable and the 7-wire
Cable to the Flyback Transformer
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¥

CRT CONMECTOR

CHT GROUND
LOOR CLAMP

MA-OBE 163

Figure 2-6 Removing the CRT Ground Wire
and the Round CRT Connector

MONEX
P iﬁ”!i\lSUi.ATiNi} PAPER
:

A

DO NOT REMOVE

THIS SCREW
ARG
Figure 2-7 Removing the Screws from

the Power Supply/Monitor Board
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19.

11.

1--11 in

Cautiously move the power supply/monitor board away from
the chassis to reveal the remaining connectors.

Untwist the white plastic clamp that secures the CRT
round connector cable to the chassis. (See Figure 2-8.)
Disconnect the 4-wire cable that runs to the yoke of the
CRT to free the power supply/monitor board. (See Figure
2-8.)

To install the power supply/monitor board, perform steps
reverse.

NOTE

Make certain the CRT round connector
cable will be within reach to install
after the power supply/monitor board has
been secured to the chassis with screws.
When replacing the CRT round connector,
make certain that it is seated firmly on
the neck of the CRT.

CAUTION

To protect the components on the power
supply/monitor board from short
circuiting, make certain you reinstall
the Monex insulating paper.

M4 ORS3-82

Figure 2-8 Freeing the CRT Round

Connector Cable and
Disconnecting the 4-wire

Cable to the Yoke
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2.5 FLYBACK TRANSFORMER
Perform the following steps to remove the flyback transformer.

1. Remove the access cover. (See Paragraph 2.2.)

WARNING

The following procedure exposes you to
the CRT anode, which may contain a
stored high voltage.

2. Discharge the CRT anode by performing the following
steps. (See Figure 2-~9.)

a. Attach the clip end of the anode discharge tool (PN
29-24717-88) to the metal chassis.

e

E\
i
ANODE DISCHARGE
TOOL

P
- v

MA-0B54 33

Figure 2-9 Discharging the CRT Anode
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b. Push the probe end under the soft plastic anode
connector cap until you feel the probe touching the
anode connector.

CAUTION
Do not scratch the glass of the CRT when
discharging the anode.

¢. Hold the probe against the anode connector for at
least 3 seconds, then remove the probe.

Cut the tie-wrap that secures the CRT anode wire to the
CRT. (See Figure 2-10.)

Remove the CRT anode connector from the CRT. (See Figure
2-11.)

Disconnect the 7-wire connector from the power
supply/monitor board. (8ee Figure 2-12.)

Using a 1/4 inch nut driver, remove the 2 nuts and 2
washers that hold the flyback transformer to the chassis.
Remove flyback transformer. (See Figure 2-13.)

To install the flyback transformer perform steps 1
through 6 in reverse.

CAUTION
Don't forget to replace the tie-wrap
that secures the anode wire to the CRT.

TIE WRAP

MA-ORGE. B3

Figure 2-1¢ Cutting the Tie Wrap that
Secures the Anode Wire
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1

A, PUSH IN THE DIRECTION

OF THE ARROW

|

B. WHEN ONE BARE 15 FREE
PUISH IN THE OFPOBITE %
DIRECTION (SEE ARROWS) TO
REMOVE ANODE GAP

bR UBSE-GR

Figure 2-11 Removing the CRT Anode
Connector from the CRT
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MA-0867-83

connecting the 7-wire

Dis

Figure 2-12

actor from the Power
Supply/Monitor Board

Conn

MA-GB58-83

the Flyback Transformer

ing

I

Remov

Figure 2-13
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2.6 CRT ASSEMBLY
If video alignment and adjustment did not correct the difficulty,
exchange the entire VT220 terminal (whole option swap). Do not
attempt to remove or repair any part of the CRT assembly in the
field.

Perform the following steps to exchange the CRT assembly.

1. Set power switch to "OY (off position) Dbefore
disconnecting cables from the rear panel of your
terminal. (See Figure 2-14.)

2. Disconnect the following cables from the rear panel of
your terminal, if applicable:

AC power cord

EIA host port cable

2¢ mA host port cable
composite video output cable
video monitor cable

printer cable

keyboard cable

® 0 6606 oG

3. To install your new VT228 terminal perform steps 1 and 2
in reverse.

1 voitace
T SELECTION SWITCH

s ‘
COMPOSITE VIDEO /ﬁk . NS TO ACWALL OUTLET

OUTPUT CONNECTOR

p ™. KEYBOARD

E1A HOST PORT FUSE CABLE CONNECTOR

CONNECTOR /
i

Zma HOST PRINTER PORT

PORT CONMECTOR  CONNECTOR
A O8BE-BT

Figure 2-14 Rear Panel of VT220
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2.7 KEYBOARD
If the keyboard is faulty, exchange the entire keyboard (whole
option swap). Perform the following steps to remove the keyboard.
(See Figure 2-15.)

1. Disconnect the keyboard cable from the cable connector on
the rear panel of your VT224.
2. Remove the keyboard cable from the keyboard.

KEYBOARD
CABLE
CONNECTOR

KEYROARD .\ -
CABLE ﬁ KEYBOARD v
CONNECTOR CAMEX A

.‘
!
I \ <
K* 5

\

i ™, f‘) Y
s
KEYBOARD
BOTTOM WIEW)

Figure 2-15 Removing the Keyboard
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perform the following steps to install the replacement
keyboard. (See Figures 2-16 and 2-17.)

Install Legend Strip

1. Open clear plastic window.

CLEAR PLASTIC WINDOW

KEYBOARD

2. Insert new legend strip directly over
the one presentlyon the keyboard.

LEGEND STRIP

NN E N

3. Close clear plastic window. /////

Install Keyboard Standoffs

KEYBOARID STANDOFF .
2 e
-
& 7
’ “ W W ,,f’f’ o
., >
! WY i KEYBOARD
X (BOTTOM VIEW)
AN #
N
\.
L

Figure 2-16 Installing the Legend Strip and Keyboard Standoffs
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Connect Keyboard to Video Terminal

to the left.

1. Insert longer end of
keyboard cable 1into
connector on bhottom of xmﬁmm
kevboard. rdé;Q»
2. Press cable intoe long T
groove if routing is ’ {M”””%Qmﬁmmw
3. Press cable into short W
groove if routing is
to the right. 7 LONG GROOVE

4. Insert keyboard cable
into connector on rear

of terminal. ;f,/“
H
\ e

/

KEYBOARD
CABLE CONNECTOR

/e
Y ' =

|

KEYBOARD
CABLE CONNECTOR

@

N\ |
o AR I
KEYBOARD

{BOTTOM VIEW) i
[/ S
KEYBOARD CABLE VIDED TERMINAL
(REAR VIEW)

Figure 2-17 Installing the Replacement Keyboard
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2.8

RECOMMENDED SPARES LIST

The recommended spares list for the VT228 is given in Table 2-1.

Table 2-1

Recommended Spares List

Description

Part Numbery

Terminal controller
Power supply/monitor board
Flyback transformer

CRT/bezel /yoke {(white)

VT220-A (white)

VT220~-B (green)

Vr226-C (amber)

EIA loopback connector
29 mA loopback connector

Printer port loopback

Keyboard
Keyboard
Keyboard
Keyboard
Keyboard
Keyboard
Keyboard
Keyboard
Keyboard
Keyboard
Keyboard
Keyboard
Keyboard

Kevboard

United States

Canada (French)

Denmark

United Kingdom

Finland

Austrian/German

Holland

Italy

Swiss (French)

Swiss {German)

Sweden

Norway

Belgium/French

Spain

78-20814-01
70-20624-01
70-20772-00
792062204
70-20622-95
78-20622~86
VT220-A
VT220-B
vT220-C
12~15336-00
78~15503-00
TBD
LK201-AA
LK201-AC
LK201-AD
LK201-AE
LK201-AF
LK201-AG
LK201-AH
LK201-AI
LK201-AK
LK201-AL
LK201~AM
LK201-AN
LK201~-AP

LK2@1-A8
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Table 2-1 Recommended Spares List (Cont)

Description Part
Keyboard Australia LK201-AZ
Keycap removal tool 74-27314-01
Video alignment tool 29~23i9ﬁ~ﬁﬁ
Tuning wand 29-23189-00
Fuse (U.S.) 3AG 2 Ampere rating 90-87215-0¢
Fuse carrier (U.5.) 12-21126-03
Fuse holder 12-21126-01
Fuse (European) 12-19284-00
Fuse carrier (European) 12-291264
Tie wraps 90099960 ¢
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3
VIDEO MONITOR
ALIGNMENT

3.1 GENERAL
The alignment procedure for the VT22¢ video monitor is described
in this chapter, It will not be necessary to make all of the
adjustments each time you align your monitor. However, many of the
adjustments affect the other settings; therefore, all the
adjustments should be checked. Then if a check discloses a correct
setting, that adjustment can be omitted and you can go on to check
the next setting.

All the adjustments must be made under the following
conditions.

Enter SET-UP and put terminal in

® Reverse video mode (black characters on a white
background)

e 80 columns per line

® VT160 mode

® Local.

Use a flexible metric ruler for determining alignment
adjustments. Make certain that all adjustments are made under the
conditions stated above.

3.2 MONITOR ADJUSTMENTS
The locations of the components where most of the adjustments will
be made are shown in Figure 3-1.

3.2.1 Initial Preparations
1. Remove the access cover. (See Paragraph 2.2.)
2. Position your terminal as shown in Figure 3-1. Make

certain that your monitor is on a nonconductive surface.

3. Reconnect the keyboard cable and power cord.

4. Turn the power switch on.

5. After "VT228 OKR" appears on your screen, type ESC #8.
{Your screen will display all capital Es.) This will be
your alignment pattern.

NOTE

Your alignment pattern may not be
distinct., Commence with the following
alignment procedures to correct the
problem,
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VH (R303)

VI IRAGY

MGG 195

Figure 3-1 Video Adjustment Locations
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3.2.2 Character Quality

3.2.2.1 Brightness -- Perform the following steps to adjust the
brightness.
1. Permit the terminal to warm up for at least five minutes.
2. Increase both the brightness and the contrast to maximum.

(See Figure 3-2 for the locations of the contrast and
brightness controls.)

3. Decrease the brightness until the white diagonal lines
(raster) just disappear.

4. Go to Paragraph 3.2.2.2.

3,2.2.2 CONTRAST -~ Set the contrast control (see Figure 3-2) for
the desired intensity of display relative to the background.

/ N \
P : i : i A
A CONTRAST - by BRIGHTNESS  TILT CONTROL
‘:’ CONTROL ,«\»iw-’i COMTR{,

A-GHaAL A

Figure 3-2 Brightness, Contrast,
and Tilt Controls

3.2.2.3 Vertical Linearity -- Perform the following steps to
check and adijust the vertical linearity.

1. Check the height of the characters at the four corners
and at the center of the screen display. All of the
characters should be the same height (3.7 + €.4 mm).

2. If necessary, adjust the vertical linearity (VL) control
(See Figure 3-1.) until all of the characters, whether at
the corners or in the center of the display, are the same
height.

3. Go to Paragraph 3.2.2.4.
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3.2.2.4

Focus -- Perform the following steps to check and adjust

the focus.

1.

3.‘
3.2.3

Per form
hold.

3.2.4
3.2.4.1

Check the characters at the four corners and at the
center of the screen display. The individual dots in the
vertical segments of each E should be readily
distinguishable.

NOTE

Make certain that the screen is clean
and the filter (if any) is installed
correctly. Either condition can appear
to affect the focus.

In some instances, the operator may want
the focus adjusted to suit personal
preference. If the focus is adjusted as
desired, go to step 3.

Adjust the focus (F0) control (See Figure 3-1.) for the
best overall character presentation, if necessary.
Go to Paragraph 3.2.3.

Horizontal Hold (Display Instability Adjustment)
the following steps to check and adjust the horizontal

Examine the monitor display for tearing or any other
signs of horizontal instability.

1f necessary, adjust the horizontal hold {HH) control
{See Figure 3-1.} to stabilize the display.

Go to Paragraph 3.2.4.

NOTE
There is no vertical hold adjustment.

Display Centering Adjustments

Horizontal Centering -- Perform the following steps to

check and adjust the horizontal centering.

1.

Measure the distance between the center of the left edge
of the alignment pattern of Es on the screen and the
monitor bezel. Use your flexible ruler to make this
measurement. Make a note of the result.

Measure the distance between the center of the right edge
of the alignment pattern of Es and the monitor bezel. Use
your flexible ruler to make this measurement. Make a note
of the result.

Compare the measurements taken in steps 1 and 2. If the
difference between the two measurements is greater than 6
mm, adjust the horizontal centering control (PH). (See
Figure 3-1.)
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4. Perform steps 1 and 2 again to verify the adjustment.
NOTE
If the PH control adjusts the horizontal
centering correctly, go to Paragraph
3&24‘ 5*
5. Go to Paragraph 3.2.4.2.
3.2.4.2 Vertical Centering -- Perform the following steps to
check and adjust vertical centering.

1. Measure the distance between the center character in the
top row of Es and the monitor bezel. Use your flexible
ruler to make this measurement. Make a note of the
result.

2. Measure the distance between the center character in the
bottom row of Es and the monitor bezel. Use your flexible
ruler to make this measurement. Make a note of the
result. .

3. 1f the distance is less than 3 mm in either case, center
the screen display by rotating the centering rings
located on the neck of the CRT. Use the ring tabs to
rotate these rings. (See Figure 3-3.)

4. Repeat Paragraph 3.2.4.2 to bring the horizontal

centering control (PH} within range.

MA0873-83

Figure 3-3 Centering Adjustments
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3.2.5 Display Size

3.2.5.1 Horizontal Width -- Perform the following procedure to
check and adjust the horizontal width.

Use your flexible ruler to measure the width of the
alignment pattern of Es (one row of Es). If a single row of Es
does not measure 203.2 mm, adjust the horizontal width {(HW)
control (L261) (See Figure 3-4.) with the tuning wand tool {PN
29-23189~30). Go to Paragraph 3.2.5.2.

HW(L201)
(INSERT TUNING WAND INTO
HEXAGONAL HOLE Hd OIL

T MAKE ADJUSTMENTS) @

777 77 77
Iy /!

LT 77T /
’/ /// «"/‘,/w

LA OEBE 83

Figure 3-4 Horizontal Width Adjustment

3.2.5.2 Vertical Height

1. Use your flexible ruler to measure the height of the
alignment pattern of Es (one column of Es). If a single
colunn of Es does not measure 127 mm, adjust the vertical
height (VH) control (See Figure 3-1.)

2. Readjust the vertical linearity, if necessary. (See
Paragraph 3.2.2.3.)
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4
SET-UP REFERENCE MATERIAL

Refer to the VT228 Owner's Manual for the SET-UP summaries for the
V1228 video terminal.

39




e
s

i

Pt




APPENDIX A
VT228 DOCUMENTATION

All related documentation pertaining to the VT22¢ video terminal
is included in the following <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>