
































































































































































































































































































































































































































































































































208 (continued)

FEAT L/S

ERROR STATUS 01/15/81 11:16

STMD ADDR 0 1 2 3 4 5 6 7 YYMMDD HHMMSS

~

DATE LAST RESET M9/05/79

ACTIVE DISPLAYS/LINES DATE TIME

00 00 01
00 00 01
00 00 01

00 00 01

60 40 00 00 00 00 00 00 810115 010305
60 40 00 00 00 00 00 00 810115 010305
60 40 00 00 00 00 00 00O 810115 010305
60 40 00 00 00 00 00 00 810115 010305

—

01234567 01234567 0-7 07

0000 0000 00000000 01 00
0000 0000 00000000 01 00

MAP of Active Display Stations on Line
Failing Display Station Address
Reserved
Reserved
Feature Program Load in Progress
3270 Feature Application Active
5520 Application Active
Feature Program Active
Diagnostics in Progress
Function Extension FPL in Progress
Function Extension FPL Failure (0173)
Function Extension FPL Complete
— Function Extension Feature Parity Error (0171)
— Function Extension Feature Diagnostics Failure (0172)
-Function Extension Feature Diagnostics Complete

Diagnostic Aids

208
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209 DISPLAY STATION ERROR CODES

Errors that are relative to hardware failures or the
servicing of a display station are listed. These errors are
sensed by the controller from the status sent from the
display station or as a result of either no response or a
wrong response.

Errors are stored in the order they are received and are
listed here in groups. Error code O1xx identifies a
display station error.

Line/Interface Errors
0100 No Response

This error is reported when a display station is in
use and no response to a poll occurs.

0101 Transmit Activity Check

This error is found at a controller while a poll or
other command is being executed by the
controller.

0103 Receive Parity Error

The controller reports this error when parity is
wrong in a frame received in response to a poll or
other command.

0104 Line Parity Check

The display station reports this error when parity is
wrong in a poll or other command frame received
from a controller.

0106 Receive Length Check
The controller reports this error when it receives
the wrong number of bytes as a result of a poll or
other command.

0107 Wrong Station Responded
The controller reports this error when an incorrect

station address is returned to a poll or read
command from the controller.

0108 Power-0On Transition

The power-on transition status bits are set when
the display station is powered-on. This error is
reported only when these bits are set while the
display station is in session with the controller.

0109 Activate Command Failure

This error is reported when the controller checks
the device status and finds that the busy bit is not
on after an activate command.

Keyboard Errors
0111 Scan Code not Valid

The controller reports this error when the 7-bit
code (144) in the keyboard response frame does
not translate to an assigned character or function
that the controller specifies.

Command or Function Errors
0120 Command not Valid

This error is reported when either a poll or other
command that is sent to the display station is not
valid or the device ID is not correct. For valid
commands, see Commands in the Theory section.

0121 Register Value not Valid

The controller reports this error when the address
counter value indicates an area in storage that is
not accessible to the user.

0122 Storage or Input Queue Overrun

The controller reports this error when more than
16 commands and associated data frames are
sent, or when an attempt is made to store data in
storage that is not accessible to the user.

0123 Null or Attribute Exception
This error is reported when either no attribute was

found, or the address counter indicates an
attribute.




209 (continued)
0124 Activate not Valid

This error is reported when an activate command
sent to the display station is not valid.

0125 Undefined Exception Status

The controller reports this error when an undefined
exception status is returned by the display station
in response to a poll command.

0149 Acceptance Error

The controller reports this error when the display
station fails to indicate that it received commands
directed to it.

0182.Device Type Error

The controller reports this error when an
unsupported device responds to a read device ID
command. For valid device types, see Read Device
ID Responses in the Theory section.

0183 Device Model Error

The controller reports this error when an
unsupported model responds to the read device ID
command. For valid device models, see Read
Device ID Responses in the Theory section.

0184 Incorrect Keyboard 1D

The controller reports this error when the keyboard
ID received by the controller is not valid. For valid
keyboard ID, see Read Device ID Responses in the

Theory section.

0189 Invalid Outstanding Status

The controller reports this error when an
outstanding status is presented in the poll
response and no outstanding status information is
available.

209
Time-Out Errors

0190 Even/Odd Change in Status

The controller reports this error when the status
sent to the controller from the display station did
not change within 225 ms after the controller sent
a positive acknowledgment and received a
not-busy response.

0191 Busy
The controller reports this error if the busy bit is
on for more than 400 ms.

Function Extension Feature Errors

0170 Function Extenstion Feature Does not Respond
The display station reports this error when the
Function Extension feature fails to indicate that it
received commands directed to it.

0171 Function Extension Feature Parity Error
The display station reports this error when a parity
error is detected during an instruction fetch or a
data read from the Function Extension feature.

0172 Function Extension Feature. Diagnostic Failure
The display station reports this error when a failure
has been detected during execution of the function
extension feature diagnostics.

0173 Checksum Error On Feature Program Load
The display station reports this error when the
checksum calculated by the display station is not

the same as the checksum sent with the feature
program load from the controller.
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210 DIAGNOSTIC DISPLAY LOCATIONS

This figure shows the possible positions (A, B, C, D, and
E) of the cursor.

Cursor Display Positions

Line O

—

Position 1
Line 1

CcoLRLazs1#3. -0
“saaaaaghl . ((+'Réé
abcdefghi1«nd@+»

Ligaee £606606601 86666666

[
L
(N
T

To see this test display: Power-On Diagnostic Display

« Power off. The Status switch is in the

e d
« Switch to the Test mode. Test.posmon, a keyboar
key is pressed.

« Power on.

« Press and hold down any key. Scan Code
01234567
Note: See Cable Thru Feature in the Features section of
this manual for address switch settings. Break
Code

210

Line O

Keyboard ID  Station Address
xxx34567 xxxxx567 Bits

Diagnostic Aids

421 Value
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212 TROUBLESHOOTING AIDS-MINI-MAP
EXAMPLE

Mini-MAPs provide you with the following three levels
of information:

1. A description of the circuit and how it can be
tested.

2. A figure showing the circuit line names and pin
numbers.

3. A detailed guide that uses a yes and no path of
questions that you can follow to isolate the
failures.

This procedure is used to give you as much information

as possible about the failing circuit.

It is possible the symptoms could change or disappear
during probing on an intermittent problem.

All the diagrams use the same format.

Conditions after Power-On

« Describes the normal condition of the circuit after
power-on.

Service Aids

o Lists suggestions as to how the circuit can be tested,
and gives additional information about the circuit.

Tools

» Suggests which tool to use.

Sample Circuit

Driver Receiver
(pull-up resistor)

+5 Vdc
(active (external
level) load)
+/- Line Name Pin Number Cable Pin
P ——— K- R -
Driver Cable

Interposer
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212 (continued)

Is the signal present at the driver?
Y N

Is the line at a Down level?
Y N

— Replace the driver.

The line could be either grounded or logically
driven to the Down level by the driver.

— Check for a ground.

Is the line grounded?
Y N

— Replace the driver.

= Replace the FRU that caused the ground.

Note: A pull-up resistor at the receiver will cause an
Up level at the receiver if the cable is open.

Is the signal present at the receiver?
Y N

— Repair or replace the interposer or cable.

Is this the last signal line to be checked?
Y N

— Go through the same procedure for any other
lines called out by the MAP.

— Replace the receiver.

212
Suggested action for an intermittent problem:

» Analyze the suspected line; inspect all the connector
contacts.

« Replace sequence:
— FRU A.
- FRU B.

Note: The FRUs are listed in the order in which they

should be replaced (considering repair time, failure rate,
and parts cost).
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213 PROBE AND PROBING INFORMATION

The general logic probe provides a visual indication of a
line level. (Refer to the handbook that comes with the
probe.)

Probe Setup and Accessories

Set up the probe as follows:

1. Set the Technology switch to the Multi position.
2. Set the Latch switch to the None position.

3. Set the Gate Ref switch to the Gnd position.
Use the following tips and cable as required:

« GLP extender cable (part 453605)

« SLT type probe tip (part 453826)

« SLT ground tip (use part 453826)

« 6/32 pin tip

« Alligator tip

Probe Power

Connect the probe power leads to the planar (103) as
follows:

Black (-) to 1-D-D08
Red (+) to 1-D-D03

Probe Ground

Unless the mini-MAP specifies otherwise, ground your
probe at 1-B-D08.

1-126

Probe Light Conditions

Two lights are used to indicate status. The two lights
indicate four conditions:

Lights

Condition uP DOWN

Proper logical Up level (+) On Off

Proper logical Down level (-) | Off On
Pulsing' between valid levels | On? On?
Invalid signal level Off Off

'Pulse = Up to Down to Up or Down to Up to Down.

2Both lights are on, one light is on continuously while the
other light turns on and off, or both lights turn on and
off.




213, 214, 215
213 (continued) Test Terminal

Connect the line being probed to this terminal.
Probe

Gound Lead

CAUTION

Do not connect this lead to frame ground.
Wrong results will occur if this lead is
connected to frame ground.

Indicator Lights

TECHNOLOGY

'@q up MULTI

MST 2/4

-@4 DOWN  MST1

LATCH

Connect this lead to any signal ground near the
probe point.

FE:IEI

up
NONE

\Logic Selector (TECHNOLOGY)

)m

DOWN
This switch sets the probe to the voltage levels
GATE REF \ used in the circuit to be tested.
+1.4v \
GND
v Latch Switch
GATING The Up position allows latching the Up light on
. a positive pulse.
. ' The Down position allows latching the Down
Power Leads light on a negative pulse.
IBM cenenac Losic prost The None position resets the lights and
+Red prevents any latching action.
-Black

Gate Ref Volts Switch
A voltage difference ranging from4 Vto 12V is

needed to power the probe. The black lead is Set the Gate Ref switch to ground (GND).
always the most negative.

Gating Terminals

You do not need to use these terminals to
probe within the display station.

Diagnostic Aids 1-127




214 DIAGNOSTIC TEST ROUTINE
— Power off.
— Switch to the Test mode.

— Power on.

Do the diagnostics loop?
Y N

— Use mini-MAP 188.
— Press the G key on the keyboard.
Are the scan code, keyboard ID, and station address
fields displayed (to the address switches) correctly
(210)?
Y N

— Replace the planar (105).

— Check that this station is configured in the system.
— If OK, use error logout.

1-128

215 FUNCTION EXTENSION FEATURE
DIAGNOSTICS

The function extension feature diagnostics are run the
first time the feature program code is loaded from the
controller to the function extension feature card in the
display station. These diagnostics are not run
automatically at display station power-on.

The diagnostics verify operational data paths, control
paths, and storage on the function extension feature
card. During execution of the diagnostics, storage is
initialized to zero, therefore any feature program load
prior to this command is lost.

The feature status response Diagnostics Failed bit is set
to a 1 if a failure has been detected during execution of
the diagnostics. (See Response Frames, Read Feature
Status.)




Introduction

The IBM 5253 Display Station is a tabletop, online work
station for entering, editing, and displaying word
processing information. The display station contains a
display screen for displaying data, a movable keyboard
for entering and moving information on the display
screen, a control unit that contains storage, and a cable
adapter for communication with a controller.

Theory
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DATA FLOW

The next figure shows the data flow of the display
station. The following pages of this section describe
functions in each of the major sections of the display

station.
All the electronic logic of this display station, except for 0 )
extended storage and the Function Extension feature, is 0— 8 t::z (S:}?;ﬁk
on the main planar. The extended storage is on the G O | Internal Check
extended storage card, and the Function Extension Q_ O | Storage Check
feature is on the function extension feature card. G O/ Ready
Status Switch
=]
Placar . Function
!-—__ -—I Extension
||_[ ’ [ Feature Card
Read-Only | |
d
Keyboar I Bl Storage I
Speaker | 1D /0 l I
Adapter

Keylock @

| Microprocessing
Unit

I
|
JI/IIQ

|
|
|
|
|
|
| 0—
|
|
|
|
|
|

Extended
| Storage
' Card
. I
Read/Write l
Storage l
|

(A —'_© Brightness

/ r__l_© Contrast
To E_I__ D/| Cable Display |
Controller R| Adapter \

| —I\

To Next } Horizontal, Vertical,
Terminal

and Video Signals

Cathode-
Ray Tube

Cable Thru |ﬁ| @
Feat
eature @ @ Power Power
4 2 1 Terminator Supply Switch
Address Switch
Switches
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Functional Units

1/0 ADAPTER (KEYBOARD, KEYLOCK, AND
FUNCTION EXTENSION FEATURE) CONTROL

Contrast

(A » ———;—'@Brightness
/ r——4|—©

The 1/0 adapter control is a group of registers that O(o Line Sync
control the interface and address functions of the 1/0 @ —| o Line Check
devices. These registers are controlled by the MPU (C) 8 Internal Check
(microprocessing unit) and are loaded with data from the O0— o th°':9° Check
1/0 devices. The data is then moved to the read/write G eacy
storage by the MPU.
Status Switch
=k
Planar
—— e e e e —_— e —
M= !
Keyboard l l‘l | |
L | = Read-Only |
i | Storage [
Speaker | ID l | '=
l | I I Function
I 1/0 I IL Extension
I I Adapter | I Feature Card
Keylock | | |
I L“: P o Microprocessing I (D) i
I I Unit
I I l J I ! Extended
I l______. | u Storage
Card
, 0— I ar
| I
l Read/Write |
Storage |
l |
|

Cathode-
Ray Tube

To Display

D/| Cable
Controller } R| Adapter Adapter \
|

L =—=F
_ O—

Horizontal, Vertical,

To Next and Video Signals

Terminal

Cable Thru
Feature @ @ Power Power
4 2 1 Terminator Supply @ Switch
Address Switches  Switch
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KEYBOARD

The keyboard has three major parts: key modules, a
pad printed circuit board, and a logic printed circuit
board. Key modules, including the keytops, are the
switches the operator presses. A pad printed circuit
board below the key modules senses, by capacitive
coupling, that a key has been pressed. The logic printed
circuit board, which is attached to the pad printed circuit
board, contains a scan counter that converts the signal
that a key was pressed to a scan code.

The scan code is loaded into an eight-position buffer on
the logic printed circuit board, while the keyboard
signals the keyboard adapter control that a keystroke is
ready to be sent. A strobe pulse moves the keystroke
scan code to the keyboard adapter. The scan code
moves through the display station to the controller. The
controller interprets and converts the scan code to the
character indicated by the keyboard. The keyboard
identification specifies how the scan code is interpreted.

Depending on the operating mode, all keys can generate
a break bit. The break bit is the most significant bit of
the eight bits of data transferred from the keyboard to
the controller. The break bit is active when a key is held
down, or for Shift, Lock, Enter, or Code keys, when the
key is let up.

When a typamatic key is held down, the break code
shifts to an active (1) level after 600 milliseconds. The 1
level is a flag to the controller that the key is in
typamatic mode. The controller determines if typamatic
mode is allowed for this key. If typamatic mode is
allowed, the controller determines what the rate should
be. The controller then allows reloading the character
buffer with the scan code. For maximum typamatic rate,
the buffer is reloaded 15 times per second (once for
each scan code cycle). The controller selects different
rates depending on whether the buffer is loaded on
every scan code cycle (for example, loading the buffer
on every third scan code cycle would produce a rate of
five repeated operations per second).

When a Shift, Lock, Enter, or Code key is released, the

break code shifts to an active (1) level. This indicates a
change in status to the controller.

2-4

Speaker

A speaker attached to the keyboard has three functions:

« It clicks once with each keystroke.

« It can generate an alarm to the operator.

« It can serve as a margin alert when the keying
reaches the right margin area of a line.

Keyboard Identification

When requested, a 5-bit ID code is sent to the

controller. The ID code lets the controller know which

keyboard is being used. The ID code is set up when

pins are jumpered on a plug board. The plug board is
on the keyboard logic printed circuit board.




DISPLAY ADAPTER

The display adapter contains the circuits that control the
video, horizontal, and vertical drive signals for the

display assembly.

@ Status Switch

Planar
[ = —— —— — — — e — — -
| L l l o o] L!ne Sync
| ©—]| 0| Line Check
Keyboard I Read-Only | Function c O | Internal Check
. Storage I Extension Q— 8 gt:ardaee Check
Speak H | Feature Card (€
o] | o [ . T
I Adapter l I'
| |
o—,. )
Kevock (D— : Microprocessing | |
l J] /"@ Extended
| I Storage
I O_' I Card
I Read/Write I _© Brightness
I Storage | Contrast
I /_ I — -I Horizontal
| @ 7
/ Address | Raster
| / / Control | Control ~ ~
| —0 / ~<
To 34_0/ Cable \ Video
Controller I R| Adapter \
| ch
|_ PR N S—— l an: :x;bute — Attribute : Character \
To Next Row Buffers Control Generator \
Terminal %h_ L -\A
e Thru
e [0 0 O @ Doty Adeter T T T T T T
4 2 1 Terminator
Address Switches  Switch
Power Power
Supply @ Switch
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Buffering and Displaying

Data that is to be displayed is in read/write storage.
The display adapter addresses the read/write storage
area for this data, moves the data to one of the
two-row buffers in the display adapter, converts the
data into a dot pattern by using a character generator,
and shifts the pattern onto the '-video’ line that carries
it to the cathode-ray tube. At the same time, the
display adapter determines the display position, and
converts the position into the vertical and horizontal
drive signals for the cathode-ray tube. This routine is
constantly repeated to refresh the display. The
generated character matrix is a pattern of eight dots
wide by 16 dots (scans) high.

The character window is

10 dots wide by 24 dots
high. The character matrix
is eight dots wide by 16 dots

Uppercase E

Column 0 Column 1 Column 2 .
N R R high.
0 ~ -~ ~ - ~ o
1 Hexadecimal 1 oo U!)pel.'c'ase
2 3 Character 1201 2 3 .:. .:. DIaCrlt'cs
Only
4 o000 o000 o 00 4
5 o000 oo0ee e . 5 o0
6 L) 6 oo 00
7 o0 . 7 eo 00
8 o0 LI . 8 o0 L)
9 LI I I ) LI RN B ) ° 9 ) L)
10 e0e00 00 o0 LX) oo oeoe 10 ) ()
11 ) 00000 o0 1" o0 o0
R°W1J 12 o0 NN TN RN 12 o000 o0 00
13 ) ) o eoe 13 o000 00 00
14 o0 o0 o0 ° ° 14 o0 LX)
15 eeeo0ocoe ee 00000 . ° 15 L) LX)
16 ece0ecocee YN . ° 16 e0 00000000
17 ) ° 17 e 00000000
1819 . ° 18 Double
19
20 ee0o0e0coee 20 o0 0000000 ¢ Underscore
21 ® 0000 0000000000000 21 oooooooooo)
22 o000 0 co0e e 22
l 23 23
Character | Lowercase e
Width
Cursor Underscore
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CONTROL PANEL

The control panel has two display controls. The
Brightness control determines the light difference
between the displayed data and the remainder of the
display screen. The Contrast control determines the
brightness of the characters that are specified by the
high intensity character attribute.

Both controls determine the voltage level of the video
signal at the main planar.

Control Panel Display Chassis

| L
D Printed

Brightness ® | 120 Vac
Control | Circuit

| Planar

I : Video

| I Horizontal Cathode-
Contrast | Vertical Ray Tube
Control |

o UL Ly

[ -  |l—61ps
Horizontal _ﬂ_ﬂ_“_l I_l I__I I_
Contrast 0 to 0.6 V! ) ” f—20ms

Brightness 0 to 3 V

—]
Vertical _I—| ‘_l_

Video Signal

10 t0 0.6 V is added to the Brightness level voltage.
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Display Screen

Character Attributes

Character attributes control how associated individual
characters are displayed on the screen. Character
attributes control display blinking, intensity,
underscoring, and reverse image. Character attributes
also allow a slash, dash, double underscore, or null to
be placed on an associated character from the regen
buffer. Character attributes are stored in a separate
attribute buffer and do not take any space on the
display screen. The application program controls
character attributes. After power-on, character
attributes default to normal intensity, no blinking, no
underscoring, no slash, no dash, no double underscore,
no null, and no reverse image when the screen is
refreshed. Character attributes are active in default value
with power-on.

Field Attributes

Field attributes control how fields of characters will be
displayed on the screen. Field attributes control column
separators, underscore, reverse image, and high
intensity. The attribute controls all following characters
until another attribute is located. The attribute is placed
in the regen buffer and appears as a null character in
Normal mode. With the Status switch in the Test mode,
the hex code of the attribute is displayed.

2-8

Display Screen Indicators

These indicators appear on the display screen. A bright
square indicates the on condition and a dash indicates
the off condition. The controller controls all of the
indicators except the System Available indicator.
Power-on resets all the indicators.

When the display screen indicators are on, they indicate
the following:

« System Available: indicates that the display station
has received a poll or command. This indicator turns
off if the display station receives no poll or other
command within 200 milliseconds.

« Input Inhibited: indicates that the system cannot
process any keyboard scan codes.

« Auto Return: indicates that this display station will
automatically return to start the next line when the
line being entered is full.

« Reset Help: indicates that the operator must enter
either Reset or Help to continue. The indicator turns
on when the system detects an operator error. The
keyboard is disabled. Pressing the Reset key clears
the error indication. Pressing the Help key causes the
system to display an explanation of the error and
how to recover from it.

« Device Message: indicates that operator service is
needed at one or more of the devices controlled from
this display station.

« Operator Message: indicates that a message is
waiting for the operator.

A cursor, that is controlled by the MPU or controller,
indicates where the next character will be shown on the
display screen.




CABLE ADAPTER

The cable adapter consists of the hardware (drivers,
receivers, and logic) on the planar; this hardware
handles the incoming and outgoing communications
between the controller and the display station.

Note: A system cable connects the display station to
the controller. See the System Cable section in the
Maintenance Procedures section of this manual and the
Cable Thru Feature section in the Features section.

The 16-Bit Frame

Communications between the controller and the cable
adapter at the display station are carried by 16-bit
frames that are sent to and from the controller as
needed. The system cable carries no signal between
frames.

1 Bit
Cell

———

To understand what is to follow, it is necessary to
describe the phase encoding used for sending data on
the system cable. The data is phase encoded so that a
transition occurs during each bit time (a O to 1 transition
is used for a O and a 1 to O transition is used for a 1).
Because the transition divides the bit into two parts, the
term half bit will be used in the description that follows.
(The data is sent through the system cable in the form
of a four-level signal. Refer to the system documents
for more information on the phase encoding process.)

When information is to be sent on the cable, a group of
five 1 bits (1010101010 half bits) is sent to establish bit
synchronization. Immediately after the 1 bits have been
sent, a group of three half bit 1’s and three half bit O's
is sent to establish frame synchronization. After the
frame synchronization half bits have been sent, the
frame is sent; the sync bit is sent first.

c ¢ cC ccCcccccccccccccoc

| | = logical 1 =10

= logical 0 = 01

L__I

- -

111 000

1

Bit Synchronization Frame
(5 logical 1 bits) Synchronization

<+—To line

UL 1

=1 =00 11 and 00 are valid only during frame synchronization.

Sync Bit (bit 15 of the first frame)
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The maximum transmission rate is 1.0 MHz (16 The 16-bit frame carries 13 bits of information in each

microseconds per frame). The meaning of each bit of direction. The fill bits, which are always 000, serve as a
the frame during transmit and receive is shown in the timing delay. The parity bit makes the active bits in the
following figure: frame even. The display station decodes the address

bits and responds to a specific address. The display
station sends a response frame that contains the display
station address. A display station address of 111
indicates an end of message and causes a line
turnaround. At the work station, line turnaround extends
from the time the last bit of a frame (bit O) has been
received until the time the same work station starts
sending bit and frame synchronization patterns. Bits 7
through 14 contain the data or commands used by the
display station and storage. Bit 15, which is always on,
is the synchronization bit for both the controller and the
display station.

Transmission Sequences

l Controller l Receive [ Work Station I

— Fill Bits (always 000) — Fill Bits (always 000)
Parity Bit for Even Parity - Parity Bit for Even Parity
End of Message (111) Work Station Address (000 through 110)
Command Modifier Command Modifier
Command or Data Command or Data
Sync Sync Bit
| Bit |
01 23 456 7 8 9101112131415 01 23456 7 8 9101112131415
IOOOIP[111IxxxxxxxxI1| |000IP|@@@bxxxxxxxl1|00011111111—|
p) v J \- - d_ ~
Last Frame Additional First Frame Frame Bit
Frames Synchro- Synchro-
nization nization
(6 half bits)

Work Station 1 Transmit | Controller I

-

— Fill Bits (always 000) — Fill Bits (always 000)
Parity Bit for Even Parity Parity Bit for Even Parity
End of Message (111) Work Station Address (000 through 110)
Status Status
Sync Sync Bit
| Bit |
01 23 456 7 8 9101112131415 01 23 456 7 8 9101112131415
o o ofef1 1 1]x x x x x x x x][1] fo o OIPI@@@Ix X x x x x x xl1|000111l1 111 1J
y 7 N y D R —
Last Frame Additional First Frame Frame Bit
Frames Synchro- Synchro-
2-10 nization nization

(6 half bits)




Commands (Basic)

Note: The binary number in parentheses next to the
command is bits 10 through 14 of the command frame.

Clear (10010): Clears the addressed feature or display
station from the present value of the address counter to
the present value of the reference counter, inclusive.

EOQ (00010): Designates the end of the command
queue. Bits 8 and 9 of the command frame must be on
(1). Only poll commands will be accepted until a not
busy status is returned to the controller in response to a
poll command.

Insert Character (00011): Is followed by one data frame
containing a character to be inserted at the address
counter location.

Load Address Counter (10101): |s followed by two data
words. When the regen buffer is addressed, bits 7
through 14 of the data words are written in the address
counters for both the regen and attribute buffers. If the
attribute buffer is addressed, the data words are written
only in the address counter for the attribute buffer.

Load Cursor Register (10111): Is followed by two data
words and loads the cursor register similar to the way
the load address counter command loads the address
counter.

Load Reference Counter (00111): Is followed by two
data words and loads the reference counter similar to
the way the load address counter command loads the
address counter.

Move Data (00110): Moves data between limits set by
the value of the address counter and the value of the
cursor register. The data will be moved to the address
value of the reference counter, byte by byte. Each byte
moved will cause the address counter and the reference
counter values to be updated.

Poll (10000): Is sent from the controller to the display
station and starts the transmission of one or two status
words per poll command. The poll command
acknowledges and resets a line parity error from the
display station. It also acknowledges receiving the last
status transmission from the display station.

Read Activate (00000): This command is sent after the
setup specified by a read command is completed and
starts the transmission of the requested data.

Read Base ID' (01100): Requests the retransmission of
one ID word. This command can be used to determine
the characteristics of attached work stations.

Read Between Limits' (11010): Causes data to be
returned from an area in read/write storage that is
within the limits set by the address counter register and
the reference counter register.

Read Data (01000): Starts the transmission of one byte
of data from the display station to the controller. The
byte location is determined by the value in the address
counter.

Read Keyboard ID' (01100): Determines the type of
keyboard.

Read Registers' (11100): Starts the transmission of six
data words containing the contents of the address
counter, the cursor register and the reference counter, in
that order.

1A command that must be followed by either a read activate or
a write activate command.
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Reset (00010): Can be done by addressing the base
(regen buffer) or keyboard. Addressing the regen buffer
initializes the machine to the same state as power on.
Addressing the keyboard operates the speaker for each
character that has been accepted from a programmed
typamatic key. Addressing the extended attribute buffer
is the same as the EOQ command.

Scroll (01001): Controls scrolling of the operating unit
in the display window. Scrolling also allows
out-of-sequence lines to appear in the window.
Scrolling can be controlied vertically on a line basis.
Horizontal scrolling can be in groups of 50 characters.

Search for Argument (01011): Is followed by one data
frame that contains the byte (argument) to be searched
for. The station searches the appropriate buffer starting
at the address counter value and continuing either
forward or backward until the argument is found or the
reference counter value is reached and examined. The
argument location is in the reference counter after the
search.

Search Next Attribute (00100): Causes the display
station to search the read/write storage for the next
field attribute in either the regen or extended attribute
buffer. Search starts at the address counter value and
continues until an attribute is found or the end of the
buffer is reached. The first-found attribute location,
minus 1, is in the reference counter after search. Search
is only in the forward direction.

Search Next Null (10100): Causes the display station to
search read/write storage for the next null in either the
regen or extended attribute buffer. Search starts at the
address counter value and continues until a null is found
or the reference counter value is reached and examined.
The first-found null location, minus 1, is in the reference
counter after search. Search is only in the forward
direction.

Set Mode (10011): Causes the display station to receive
one word that is specified as a mode control. This
command must be sent before the display station can
make any muitiframe responses. The set mode
command is also used to select whether the display,
after power-on reset, will contain data from read/write
storage (Normal mode), or be blank except for the
indicators.

Write Activate (00001): Immediately precedes the data
transmitted by the controller after the work station has
been set up by a write command and causes the work
station to start receiving the data from the controller.

Write Control Data (00101): Controls the display screen
during error conditions, conditionally resets the
exception status, controls the keyboard speaker during
input inhibit, controls the audible alarm, and controls the
speaker for right margin alert.

Write Data and Load Cursor (10001): Is followed by 1
to 14 data frames. The data is stored at the address
value contained in the address counter, which is updated
after each data frame stored. The cursor register is
updated to each new value in the address counter only
if the command is not addressed to the EAB.

Write Data and Load Cursor to the Indicators and
Switches' (1010001): Is followed by 1 data byte, which
contains the control information for the display screen
indicators.

Write Immediate Data' (11101): Causes the display
station to store all the data the controller sends. If the
storage area is exceeded, a storage overrun error occurs
with excess data not stored.

'A command that must be followed by either a read activate or
a write activate command.




Commands (Function Extension Feature)

Note: The binary number in parentheses next to the
command is bits 11 through 14 of the command frame.

Read Status' (0100): Causes two bytes of data to be
returned to the controller. The two bytes of data
indicate the status of the Function Extension feature.

Run Diagnostics (0110): Causes execution of the
function extension feature diagnostics. Feature program
storage is initialized to zeros during the diagnostics.

FPL-Initial* (0011): Starts the feature program load
sequence and is followed by two data words specifying
the byte count to be transferred with the associated
write activate command. It readies the display station
for the transfer of the feature program from the
controller to the function extension feature card.

FPL-Text' (0101): Is used to continue loading feature
program code to the Function Extension feature in a
manner similar to the FPL-Initial command. It is
followed by two data words specifying the byte count to
be transferred with the associated write activate
command. The last two bytes transferred by the last
FPL-text command contains the checksum calculated by
the controller.

1A command that must be followed by either a read activate or
a write activate command.

FPL-Final (0111): Signals completion of the feature
program load sequence. It is followed by one data byte
that is used to control checksum calculation and feature
program execution.

FPL Abort (1011): Is used to stop the feature program
load sequence between FPL-Initial and FPL-Final.

Execute Program (1001): |s used to transfer program
control to the feature program loaded on the function
extension feature card.

Get/Put' (1101): Is used to transfer data between the
controller and the function extension feature card. The
function of this command is to save data for the feature
program when the feature program is not active.
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Response Frames

Poll Response

A response frame is returned to the controller after the
display station is polled following a power-on reset.
The controller receives the first response frame and
returns a set mode command.

A two-frame response is made to every poll command
after the set mode command. The second frame
contains a station address of all 1’s (indicating the last
message frame) and the scan code in bits 7 through 14.
The first frame in the response contains the status
information as follows:

| |
| |

1 12 13 | 14 | 15
| |

| ||

] P
314 5 678

| 1

: 0 1 2 10
[ I T T '[ I
Fill Bits Busy Sync Bit
Parity Odd/Even Response Level
Station Address Exception Status
Line Parity — L~ Feature Device Service Request

Transmission
Acknowledge
Bit (TAB)
Bits 11, 12, and 13
These three bits are encoded to indicate the
exception status as follows:

Bit 7
0 = Display station not busy
1 = Display station busy

Bit 8 11 12 13 Description

0 = No line parity error found

0 0 1 Null or attribute error
Bit 9 0 1 0 Activate not valid
« Initialized to zero at power-on. 1 0O o Command or device ID
not valid
- Toggles when the first command in the queue is
o 1 0 1 Input queue or storage
executed, and after each transmission.
overrun
« Status is valid only during not busy time. 1 1 o Register value not valid
1 1 1 Power-on transition
Bit 10
0 = No feature device service request Bit 14
1 = Feature device service request By analyzing bit 14, the controller can determine if

the information in the response frame received is the
same as the previous response frame, or if the
information has changed. Bit 14 is set to zero (0)
after power-on. Any change in the response frame
changes bit 14 from its previous condition.




Read Device ID Responses

The read device ID responses are returned when the
read device ID command is issued to the base machine
or to the keyboard. The response is logged into byte O
of the device status word of the error log. For a read
device ID command addressed to the base the following

is logged:
« Device status byte O bits

Bits 1, 2
00 = 5254
0 1 =5253

Bits 3, 4
0 0 = Display

Bits 5, 6, 7, 8
1 0 0 0 = 5253 or 5254 basic storage size

For a read device ID command addressed to the
keyboard the following is logged:

« Device status byte O bits

Bits 4,5, 6, 7, 8
00 0 0 0 = No keyboard attached
00 0 0 1 = US 92-character keyboard
00 1 1 0 = US 96-character keyboard
011 10 = Germany/Austria
011 11 = France/Belgium
100 10 = Canada
100 1 1 = Norway
10100 = Denmark
1010 1 = United Kingdom
00 1 = ltaly
1 0 = Netherlands
0 0 = Switzerland (French)
0 1 = Switzerland (German)
1

11
110
111
111
11110 = Sweden

Read Feature Status Response

The read feature status response is returned when the
read status command is issued to the Function
Extension feature. Two bytes of data are to be returned
to the controller indicating the status of the function
extension feature card. The first byte of the response is
logged into the function extension feature device status
byte of the error log.

« Function extension feature device status byte O bits

Bit O = Diagnostic complete

Bit 1 = Diagnostic failed

Bit 2 = Parity error detected

Bit 3 = FPL complete

Bit 4 = Checksum error

Bit 5 = FPL in progress

Bit 6 = Parity error during diagnostics
Bit 7 = Feature program active

The second status byte is used to indicate the failure
mode when the diagnostic failed bit (Bit 1) is on in
status byte O.

« Function extension feature device status byte 1 bits

Bit O = Pattern test failure

Bit 1 = Address test failure

Bit 2 = Read parity checker failure
Bit 3 = I-Fetch test failure

Bit 4 = I-Fetch parity checker failure
Bit 5 = Reserved

Bit 6 = Reserved

Bit 7 = Reserved
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Interface Controller Display

Station
The following figure shows action and synchronization Read Data
between a display station and a controller. All
exchanges are started from the controller by a Read (see Note 1) ~
command. The flow is in two directions, one direction Poll (see Note 2) ;
7

at a time. The arrow (-->) indicates the exchange of
l =) 9 Base Status (busy) (see Note 1)

one 16-bit frame in the indicated direction. &
P Keyboard Scan Code (see Note 2)
Controller Display ~
Station Poll (see Note 1) > i
Poll for Status P Base Status (not busy) (see Note 1) 1
Poll (see Note 1) N < Keyboard Scan Code (see Note 2)
. .
P Base Status (see Note 1) Activate (see Note 1) >
: Key Scan Code (see Note 2) € Data (see Notes 1 and 2)

« The controller initiates a poll sequence. « The controller initiates a read operation.

« The display station receives a poll frame, and i
responds with a busy base status and the automatic .
keyboard status frame. The display station, at this
time, is moving data queues in preparation for the
next operation.

« Base status of busy or not busy is returned to the
controller.

« Base status is followed by a key scan code frame
after a set mode command. When the display station
has no scan code to move to the controller, zeros wiill

be transferred « The controller continues to poll the display station

until it responds with a base status of not busy.

« |If a keyboard overrun occurs, a scan code of all 1's
will be returned.

« The controller issues an activate command, to start
the read operation.
« The controller translates the scan code; a write data

and load cursor command returns the scan code to  The display station shifts the requested data onto the
the display station. twinaxial line to the controller.
Controller Display Notes: ,
Station 1. The frame contains synchronization and instructions i
Write Data to switch the display station or controller to receive
mode.
Write (see Note 1) - 2. The frame contains an end-of-message delimiter:
Poll (see Note 2) % station ID of all ones (111).
P Base Status (busy) (see Note 1)
Y
L Keyboard Scan Code (see Note 2)
Poll (see Note 1) -
7
P Base Status (not busy) (see Note 1)
L Keyboard Scan Code (see Note 2)
< P
Activate (see Note 1) R
Cdd -
Data - ;7
Data (see Note 2) - ,
7 ~~

« A write operation is initiated and handled the same
as a read operation, the difference being that the
transferred data is from the controller to the display
station.
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Data Transfer

During data transfer, the cable adapter has three major
functions:

« To respond to polling

« To shift data to the customer system cable for
transmission to the controller

« To receive data from the cable and decode the data
for either or both of the following:
— Commands
— Transferring data to read/write storage

The cable adapter finds the display station address on
the first frame of a message transmitted. The address
for a single online display station is 000. When this
address is received and recognized, and a response is
returned, the polling is complete.

Data to be transmitted to the controller is moved from
read/write storage, through a serializer/deserializer
(serdes) register, and to the customer system cable
under control of the cable adapter.

Received data is moved into the serdes until the sync bit
is in the high-order position. The serdes is stopped,
permitting time for the data to be moved to read/write
storage.

@M?‘__
Planar
m—— e e e e e e e —
||L i Function
Extension
Keyboard l j Read-Only l Feature Card
1 ' Storage |
Speaker | ID] | 1/0 Jl
.Line Sync | Adapter —
Qg 8 Line Check | [ |
@) O | Internal Check o_
©—|{ 2| Storage Check Kevlock | Microprocessin l
0'Y Ready ey @ | Unit
| @
| ]
[ 0 Extended
l v Storage
| e | Card
Cable Adapter | ]
T T T T T T T T T }
I | Read/Write |
| ] Data | Storage
| 1  Buffer ﬂ | i [
| I |
I | @ Brightness
| U Frame | | I_—I'_© Contrast
_ | Buffer ]| |
I Receiver | L_ Display
To I e T — Serdes j Adapter
Controller E—‘— Driver | 4 Control a |
. N?Xt E—L -4 Registers 7 |- Horizontal, Vertical,
Terminal Cable Thru ——— = l and Video Signals
Feature [EE@FE] ] U Address | | Power Power
4 2 1 1T | ~| Register | Supply Switch
Address Switches | erminator |
Switch B

Theory 2-17




Microprocessing Unit (MPU)

The MPU (microprocessing unit) is the control center of
the display station. The MPU receives data from the
keyboard and from input/output controls. The MPU
controls the displaying of data, and the flow of
information to and from the controller. It is a processing
unit controlled by a microprogram, and performs internal
machine operations such as testing and comparing data,
checking for machine errors, operating the |/0O devices,
and storing data in and getting data from the read/write
storage.

The major parts of the MPU are read/write and
read-only storage, storage registers, work registers, and
an arithmetic and logic unit (ALU).

Read/Write Storage

Read/write storage is divided into three major parts: a
display regeneration area, an |/O device control area,
and an attribute buffer. The |/O device control area is
also divided into three parts: a display control area, a
cable adapter control area, and a microprocessing unit
work space. The attribute buffer is on the extended
storage card.

Planar

Internal Processing Queue

Each display station keeps a work area large enough to
hold up to 16 frames of commands or associated data.
Commands and associated data are executed from this
work area in a first-in, first-out method.

Control Registers

Each display station contains six registers (two sets of
three) that the controller can access. Each register is an
address pointer. The registers are named the cursor,
address counter, and the reference counter. One set of
three accesses the regen buffer and another set of three
accesses the extended attribute buffer (extended
storage).

The cursor register controls the location of the cursor on
the display screen. The address counter register is used
while reading and writing data. The reference counter
register is used when moving data from one display area
to another.

Microprocessing Unit

]

Function -
Extension £

Read-Only
Storage

Feature Card

Address
Register

Data
Register

Extended

Storage
e e_ l Card
Work | Address I
Status Switch Registers Register Read/Write I
D [ Storage I
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' | To :94_ D/| Cable L Display Cathode-
1/0 Adapter | Controller R| Adapter Adapter Ray Tube
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KEYLOCK FEATURE

The Keylock feature allows the display station to be
locked for security.

When the display station is locked and the Status
switch is at the Normal position, the display screen is
blank except for the system indicators on the right side
of the screen. Data displayed when the display station
is locked is controlled by the application program.
Keyboard data entered while the display station is
locked will not be displayed by the display station.

The power-on diagnostic occurs whether the display
station is locked or unlocked.

Keylock

Locked

Unlocked 1/0 Control

Features

Microprocessing Unit
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CABLE THRU FEATURE See the Internal System Cable and Terminator Switch
(171) for additional information on the terminator switch.
If more than one display station is connected in series

on the customer system cable, the Cable Thru feature Note: Do not leave the twinaxial cable disconnected
must be installed on each of those display stations to when servicing the display station with the Cable Thru
supply connectors for the customer system cable to the feature. When this cable is disconnected, other devices
next display station in the series. The last display are taken offline. An adapter (IBM part 7362230 or
station in a series does not require the Cable Thru equivalent) can be used to connect the twinaxial
feature. A maximum of seven display stations (six on incoming and outgoing cables; in this way the display
the Model 20) can be connected in this series. An IBM station is bypassed.

5253 Display Station without the Cable Thru feature is
terminated internally and must have a station address of
000.

This feature has four switches. The first three switches
permit a unique address for the display station
(addresses range from 000 to 110). The fourth switch
permits termination for the last display station in the
series.

Cable Adapter

Incoming ( )

Driver/ [ Microprocessing Unit
Receiver

Outgoing ( 9———-———--——4__ —_-

m Terminator
= Switch

421
Address Switches
Address Address Switches
4 2 1

0 off off off
1 off off on

2 off on off
3 off on on

4 on off off
5 on off on

6 on on off
7 Invalid
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FUNCTION EXTENSION FEATURE

The Function Extension feature provides additional read
and write storage and controls for loading a feature
program (like 3270 emulation) from the controller and
for execution of that program in the display station. It
also provides the hardware for 3270 emulation.

This feature is attached to the display station as a
feature input/output (1/0) device that also has access to
the microprocessing unit (MPU) program address and
data bus.

The Function Extension feature consists of a feature
card, a cable, and two cross-connectors.

The major parts of the Function Extension feature are
read/write (R/W) storage, a read-only storage (ROS),
an extended storage address register (ESAR), an
instruction fetch (I-Fetch) register, and a read buffer.

The Function Extension feature and display processor
interface consist of the instruction address/data bus and
the 1/0 address/data bus.

The MPU instruction address and data bus is used to
address feature storage and transfer the instructions that
are fetched to the MPU. The MPU instruction address
register (IAR) contains the feature storage address to
fetch the next instruction. The instruction read from
feature storage is latched in the |-Fetch register and
then transferred to the MPU.

The MPU 1/0 address and data bus is used to read and
write data to and from the Function Extension feature.
Two MPU 1/0 registers are used for data and device
addresses. The ESAR on the feature card is used to
address feature R/W storage for a read or write
command and ROS if a parity check is detected. Data
read from feature R/W storage is latched in the read
buffer on the feature card until it is transferred to the
MPU 1/0 data register.

R/W storage on the feature card provides storage for
feature program code loaded from the controller. ROS
on the feature card contains the program necessary to
support feature diagnostics, feature program load,
program transition control, and error reporting and
recovery.

Commands addressed to the function extension feature
card, with a feature device address of X'B’, will give
program control to the feature ROS program.

Load Feature Program

The FPL-INITIAL command initiates the loading of the
feature program into R/W storage. The function
extension feature diagnostics are run if they have not
been run prior to this command. If no failures are
detected, the display station is made ready for the
transfer of feature program code. Program code is
loaded from the controller and temporarily stored in the
extended attribute buffer (EAB). The code is then
moved from the EAB to R/W storage addressed by the
ESAR. FPL-TEXT commands continue to load feature
program code to R/W storage. An FPL-FINAL
command signals the completion of the load sequence.
The checksum sent by the controller is verified and the
EAB is set to null.

Execute Feature Program

The execute feature program command is used to
transfer program control to the feature program loaded
in R/W storage. The MPU IAR contains the address for
addressing R/W storage or ROS. Instructions are read
from storage, latched in the |-Fetch register and then
executed by the MPU. A parity error will force a ROS
address in the ESAR for the error logging and recovery
program.

The following commands are supported by the feature
ROS program:

Read Status
Run Diagnostics
FPL-Initial
FPL-Text
FPL-Final
Execute Program
FPL-Abort
Get/Put

Note: See the Commands section (2-13) for a
description of these feature commands.

Feature troubleshooting and maintenance are provided in
the Maintenance Procedures section of this manual.
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height adjustment 1-43 troubleshooting 1-25
hold adjustment 1-44 key module

horizontal adjustment 1-43 installation 1-20

removal 1-20
keyboard identification
jumpers 1-38

theory 2-4
locations
access panel connector 1-18
indicators connector B 1-18
auto return 2-8 cover 1-18
input inhibit 2-8 ID jumper block 1-18
insert mode internal cable 1-18
message waiting 2-8 key unit 1-18
reset help 2-8 keyboard assembly 1-18
system available 2-8 logic PC board 1-18
indicators, display screen 2-8 pad PC board 1-18
information exchange diagram 2-16 signal cable 1-18
input inhibited 2-8 speaker 1-18
insert character command 2-11 POR
insert mode 2-8 conditions after power on 1-36
internal check LED 1-92 mini-MAP 1-36
introduction to MAPs 1 removal and replacement 1-19

scan code table 1-40
service aids 1-36

tools 1-36
troubleshooting 1-37
scan codes
conditions after power on 1-26
jumper block, keyboard ID 1-38 mini-MAP 1-26
jumpers service aids 1-26
Cable Thru feature 1-65 tools 1-26
main planar board 1-6 troubleshooting 1-27
raster check 1-46 spacebar removal and replacement 1-20
speaker

conditions after power on 1-32
mini-MAP 1-32
service aids 1-32

tools 1-32
troubleshooting 1-33
key module removal and replacement 1-20 strobe
keyboard conditions after power on 1-28
adapter control theory 2-3 mini-MAP 1-28
arrangements service aids 1-28
template 1-39 tools 1-28
92 key layout 1-39 template 1-39
96 key layout 1-39 theory 2-3
cable voltage
conditions after power on 1-34 conditions after power on 1-28

mini-MAP 1-34

service aids 1-34

tools 1-34

troubleshooting 1-35
cleaning 1-19




keyboard (continued)
voltage (continued)
mini-MAP 1-28
service aids 1-28

tools 1-28
troubleshooting 1-28
keylock
adapter control theory 2-2
feature 3-1

location 1-11

mini-MAP 1-16

planar board connection 1-16
switch wiring 1-11, 1-16

LED
internal check 1-92
line check 1-92
line sync 1-92
ready 1-92
removal and replacement 1-12
storage check 1-92
legend xiii
light conditions, probe 1-126
line check LED 1-92
line cord removal and replacement 1-76
line filter
location diagram 1-74, 1-75
removal and replacement 1-76
line interface error codes 1-120
line sync LED 1-92
line 25 description 1-94
linearity adjustment 1-44
linearity phase adjustment 1-44
load address counter command 2-11
load cursor register command 2-11
load reference counter command 2-11
locations
access panel cover 1-1
address switches 1-1
bezel 1-1
brightness control 1-1
Cable Thru feature connector 1-1
contrast control 1-1
control panel 1-1
control panel LEDs 1-1
display assembly 1-2, 1-41
display screen 1-1
display screen indicators 1-1
display station covers 1-2
function extension feature card 1-80
keyboard 1-1
keyboard cable connector 1-1
keylock 1-1
Keylock 1-1
line filter 1-2, 1-70
main planar board 1-2, 1-4

locations (continued)
power supply 1-2, 1-70
power switch 1-1
status switch 1-1
system cable connector 1-1
terminator switch 1-1
logic part numbers
LEDs 1-12
planar board 1-5

low voltage connector location 1-70

main planar board locations
card extended storage 1-4
connectors 1-4
MAP 2 description 1
MAP 3 description 1
MAPs 1
message waiting indicator 2-8
microprocessing unit
internal processing queue 2-17
read/write storage 2-18
microprocessing unit theory 2-18
mini-MAPs
access panel switches 1-13
brightness control 1-13
control panel LEDs 1-13
control panel switches 1-13

display signal/planar power cable

extended storage mini-MAP A
extended storage mini-MAP B
extended storage mini-MAP C
extended storage mini-MAP D
extended storage mini-MAP E
function extension feature
mini-MAP A 1-81
function extension feature
mini-MAP B 1-84
function ‘extension feature
mini-MAP C 1-87
function extension feature
mini-MAP D 1-90
keyboard

cable 1-34

ID 1-24

POR 1-36

scan codes 1-26

speaker 1-32

strobe 1-28

voltage 1-28
Keylock 1-16
power isolation 1-78
troubleshooting aids 1-124

move data command 2-11
MPU (see microprocessing unit)

1-51
1-52
1-56
1-60
1-63

1-48

Index




online tests power supply (continued)
create list document 1-115 removal 1-71
delete document 1-115 replacement 1-71
display attributes 1-106 ripple level check 1-73
display device/line status 1-112 terminal block 1-70
display field and extended power supply fan

attributes 1-108 removal 1-76

display/list error data 1-113 replacement 1-76
display/list profile 1-111 power, probe 1-126
displayable characters 1-107 print document, online test 1-116
entry procedure 1-103 printed circuit board location 1-2, 1-70
error counter table 1-118 probe and probing information 1-126
error history table 1-118 probe light conditions 1-126
error status 1-114 probe power 1-126
exercise display station menu 1-106 profiles, online test 1-103
overview 1-102 protector, station 1-67
print document 1-116
scroll test 1-109
sign on menu 1-102

overview free key 1-100

raster 1-46

raster check 1-46

read activate command 2-11

read base ID command 2-11

read between limits command 2-11
read data command 2-11

read keyboard ID command 2-11
read registers command 2-11
ready LED 1-92

PC board location 1-2

planar board
cable connectors 1-4
card extended storage 1-4
cross connectors 1-4
display signal/planar power cable 1-4 reference counter register 2-18
internal system cable connector 1-4 registers, control 2-18
interposer 1-4 removals

jumpers 1-6
keyboard cable 1-4
Keylock cable 1-4
pivot 1-4
station address cable 1-4
poll command 2-11
power isolation
AC distribution check 1-79
DC distribution check 1-79
probe points 1-78
service aids 1-78
power on diagnostic 1-96

brightness control 1-12
contrast control 1-12
control panel cable 1-9
display assembly 1-42

display station covers 1-10

internal keyboard cable 1-9

internal system cable 1-9
key module 1-20
keyboard 1-19

keyboard covers 1-10
keyboard signal 1-
keylock cable 1-9

power on diagnostic flowchart 1-96 LEDs 1-12

power supply line cord 1-76
chart, US 1-74 line filter 1-76
locations power supply 1-71

-5 V test point 1-70
+5 V test point 1-70
+8.5 V test point 1-70
fan 1-70

power supply fan 1-76

spacebar 1-20

status switches 1-12
replacements

fuse .1 -70 contrast control 1-12
I?eat §mk 1-70 control panel cable 1-9
line filter 1-70 display assembly 1-42

low voltage connector 1-70
PC board 1-70
transformer 1-70

display assembly covers 1-10

flyplate 1-21
internal keyboard cable 1-
internal system cable 1-9

9




replacements (continued)

key module 1-20

keyboard 1-19

keyboard covers 1-10

keyboard signal -

keylock cable 1-9

line cord 1-76

line filter 1-76

power supply 1-71

power supply fan 1-76

spacebar 1-20

status switches 1-12
reset command 2-12
resistance check system network 1-68
response frame 2-14
response frame bits 2-14
response frame layout 2-14
ring magnet adjustment 1-45
ripple level check 1-73

safety
CE safety practices iv
specific dangers iii
scan codes
operation theory 2-4
tables 1-40
scroll command 2-12
scroll test, online test 1-109
search for argument command 2-12
search next attribute command 2-12
search next null command 2-12
self-check
service aids
access panel switches 1-13
brightness control 1-13
contrast control 1-13
control panel LEDs 1-13
control panel switches 1-13
display signal/planar power cable 1-48
extended storage mini-MAP A 1-51
extended storage mini-MAP B 1-52
extended storage mini-MAP C 1-56
extended storage mini-MAP D 1-60
extended storage mini-MAP E 1-63
function extension feature
mini-MAP A 1-81
function extension feature
mini-MAP B 1-84
function extension feature
mini-MAP C 1-87
function extension feature
mini-MAP D 1-90
keyboard
cable 1-34
ID i-24

service aids (continued)
keyboard (continued)
POR 1-36
scan codes 1-26
speaker 1-32
strobe 1-28
voltage 1-28
system network 1-68
troubleshooting aids 1-124
set mode command 2-12
sign off, online test 1-103
sign on menu, online test 1-102
sign on procedure 1-117
spacebar removal and replacement 1-20
speaker theory 2-4
start of call MAP 1
station protector 1-67
status switch 1-93
status switch removal and
replacement 1-12
storage check LED 1-92
storage theory, read/write 2-18
strobe pulse operation theory 2-4
system available LED 1-92
system cable 1-64
system cable and terminator switch 1-64
system network
mini-MAP 1-68
optional resistance check 1-69
service aids 1-65
troubleshooting 1-69

template, keyboard 1-39
terminator switch 1-64
test points 1-70
test routine, diagnostic 1-128
theory 2-1
timeout error codes 1-121
transmission rate 2-10
transmission sequences 2-10
troubleshooting
access panel switches 1-14
aids 1-124
brightness control 1-14
contrast control 1-14
control panel switches 1-14
dark screen 1-48
display signal/planar power cable 1-49
extended storage mini-MAP A 1-51
extended storage mini-MAP B 1-53
extended storage mini-MAP C 1-57
extended storage mini-MAP D 1-61
extended storage mini-MAP E 1-63
function extension feature
mini-MAP A 1-81

Index




troubleshooting (continued)
function extension feature
mini-MAP B 1-84
function extension feature
mini-MAP C 1-87
function extension feature
mini-MAP D 1-90
keyboard
cable 1-35
ID 1-25
POR 1-37
scan codes 1-26
speaker 1-32
strobe 1-29
voltage 1-29
keylock 1-16
main MAPs 1
overlapped lines of data 1-48
system network 1-68
unstable display 1-48
vertical rolling 1-48
troubleshooting aids 1-124
twinaxial cable assembly 1-68
typamatic keys operation theory 2-4
typical installation station
protector 1-67

units, functional 2-3
using this manual xv

vertical
adjustments 1-43
height 1-44
yoke 1-45

voltage level check 1-72

width adjustment 1-44
write activate command 2-12
write control data command 2-12
write data and load cursor command 2-12
write data and load cursor to the

indicators and switches command 2-12
write immediate data command 2-12
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