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WARNING
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OPEPATING    INSTPIUCTIONS    UNLESS    YOU    APE
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Copyright ©  1983 by Tektronix,  Inc.,  Beaverton, Oregon.  Printed in
the  United  States of America.  All  rights  reserved.  Contents  of this
publication may not be reproduced in any form without permission of
Tektronix, lnc.

This instrument, in whole or in part, may be protected by one or more
U.S. or foreign patents or patent applications.  Information provided
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OPERATORS SAFETY SUMMARY

This general safety information is for both operating and servicing personnel. Specific warnings and cautions will be found
throughout the manual where they apply, but may not appear in this summary.

TERMS

lN THIS MANUAL

CAUTION statements identify conditions or practices that
can result in damage to the equipment or other property.

WAF`NING statements identify conditions or practices that
can result in personal injury or loss of life.

AS MARKED ON EQUIPMENT

CAUTION indicates a personal injury hazard not immedi-
ately accessible as one reads the marking, or a hazard to
property including the equipment itself.

DANGEB indicates a personal injury hazard immediately
accessible as one reads the marking.

SYMBOLS

lN THIS MANUAL

AThis symbol indicates where applicable cautionary orother information is to be found.

As Marked on Equipment

©
A
0

DANGEP high voltage.

Protective ground (earth) terminal.

ATTENTION -refer to manual.

Befer to manual.

4107 SEPIVICE

POWEH SOURCE

This product is designed to operate from a power source
that does not apply more than 250 volts rms between the
supply conductors or between either supply conductor and
ground. A protective ground connection by way of the
grounding conductor in the power cord is essential for safe
operation.

GROUNDING THE PRODUCT

This product is grounded through the grounding conductor
of the power cord. To avoid electrical shock, plug the power
cord into a properly wired receptacle before connecting to
the power input or output terminals. A protective ground
connection by way of the grounding conductor in the power
cord is essential for safe operation.

DANGER ARISING FROM
LOSS 0F GROUND

upon loss of the protective-ground connection, all accessi-
ble conductive parts (including knobs and controls that may
appear to be insulating) can render an electric shock.

USE THE PF]OPEF] POWEF] CORD

Use only the power cord and connector specified for your
product.

use only a power cord that is in good condition.

Peter cord and connector changes to qualified service per-
sonnel.

xiii 
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OPEF]ATOF]S  SAFETY SUMMARY

USE THE PROPEP FUSE

To avoid fire hazard, use only the fuse specified in the parts
list for your product, and which is identical in type, voltage
rating, and current rating.

F3efer fuse replacement to qualified service personnel.

DO NOT OPEPATE IN
EXPLOSIVE ATMOSPHERES

To avoid explosion, do not operate this product in an atmo-
sphere of explosive gases unless it has been specifically
certified for such operation.

XIV

DO NOT PEMOVE COVERS 0PI PANELS

To avoid personal injury, do not remove the product covers
or panels. Do not operate the product without the covers
and panels properly installed.

4107  SEBVICE
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SERVICE SAFETY SUMMARY

FOR QUALIFIED SERVICE PERSONNEL ONLY

F3efer also to the preceding Operators Safety Summary

DO NOT SERVICE ALONE

Do not perform internal service or adjustment of this prod-
uct unless another person capable of rendering first aid and
resuscitation is present.

USE CARE WHEN SERVICING
WITH POWEF] ON

Dangerous voltages may exist at several points in this prod-
uct. To avoid personal injury, do not touch exposed connec-
tions and components while power is on.

Disconnect power before removing the power supply shield,
soldering, or replacing components.

DO NOT WEAR JEWELRY

Bemove jewelry prior to servicing.  Flings,  necklaces, and
other metallic objects could come into contact with danger-
ous voltages and currents.

X-RADIATION

X-ray emission generated within this instrument has been
sufficiently shielded.  Do not modify or otherwise alter the
high voltage circuitry or the CBT enclosure.

4107  SEPIVICE

POWER SOURCE

This product is intended to operate from a power source
that will not apply more than 250 volts rms between the sup-

ply conductors or between either supply conductor and
ground. A protective ground connection by way of the
grounding conductor in the power cord is essential for safe
operation.

HANDLING

Due to the wieght of the Display Module, and its component
subassemblies, at least two persons are required to perform
installatin or service to prevent injury to personnel or dam-
age to the Display Module.

lMPLOsloN PPOTECTION

Whenever the implosion shield is removed from the CPT,

protection against implosion hazard is reduced.  Service
personnel should wear full face masks and protective cloth-
ing at any time the CBT is removed from the CBT module or
the implosion shield  is not in  place,

XV 
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Figure 1 -1. 4107 Computer Display Terminal.
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Section 1

INTRODUCTION

-\

USING THIS MANUAL

This manual contains service information for the 4107 Com-

puter Display Terminal. This manual describes all parts of
the terminal except for the Display Module.

Because the Display Module is a separate OEM product
within the 4107, all significant information is contained in
the Display Module for the 4107, Service Manual. A short-
form adjustment procedure is included in this manual (for
convenience), but the detailed adjustments, theory, and
repair procedure are in the Display Module manual. Display
Module disassembly and reassembly procedures are con-
tained in Section 6.

The terminal is compatible with the 4105, and with Tektronix
4110 series terminals (4113, 4115, etc.). Applications
designed for use with the 4105 can also be used with the
4107. See NOTE. Applications designed for use with the
4107 can also be used with the 41138 and 41158 terminals.

All peripherals to this terminal are covered in their separate
service manuals. These include hard copy units, printers,
and programmability unit.

NOTE

The 4107 contains 256k bytes more processor mem-
ory than the 4105 . See the discussion of the RAM3
Board in Section 4, Theory of Operation.

F]ELATED DOCUMENTS

The following documents contain detailed information on
the use of the 4107 terminal:

•  4107/4109 0perator's Manual

•  4107/4109 Command Roference Manual

•  Display Module for the 4107, Service Manual

4107 SEPVICE

INSTALLATIONINFORMATION

Section 8 provides complete instructions for installing the
4107 terminal. Immediately after receiving the 4107, unpack
and inspect it for possible shipping damage. Do not throw
away the shipping container until the terminal passes the
damage inspection and is fully operational. Pun the Self
Test program to be sure the terminal works (see Section 5,
Checks and Adjustments). Also verify that all accessories
checked on the Accessories Packing Slip are included and
work properly.

PRODUCT DESCRIPTION

The 4107 is a low-cost color graphics terminal. The primary
applications are:

•  multiple-user CAD/CAM systems

•  text/graphics entry/editing

•  general-purpose business terminal.

The 4107 presents graphics and text data on a high-resolu-
tion color raster-type CPIT. There are 480 lines of 640 pixels

(per line) on the 13V screen (a 13V size color tube is about
the same size as a black and white 15 inch diagonal mea-
sure tube). The display refreshes at the rate of 60 Hz. Both,
graphics and text data, are displayable in color (selected
from 64 possible hues). A total of 25 colors are displayable
at one time:

•  16 colors are displayable in the graphics part of the
display.

•  8 colors may be used to display text/dialog data (for
character foreground and background).

•  1  color shows the crosshair graphics cursor (when

present).

LE 
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INTRODUCTION

The character background may be a specified color or it
may be transparent, thus revealing the graphics behind it.
The dialog data (to/from the host) is presented in a scrolla-
ble area extending up from the bottom of the screen.

The keyboard is detached and contains the usual keyset, a
numeric keypad,12 special-purpose function keys, and a

graphics joydisk. The joydisk controls the position of the
graphics cross-hair cursor. Figure 1 -2 shows the major
modules in the 4107.

An RS-232 connector, on the rear panel connects to the
host. The Two Port Peripheral Interface (2Ppl) provides two
BS-232 connectors on the rear panel for peripheral devices
such as plotters and a grahics tablet unit. There is also a
separate copier connector for the Tektronix 4695 color
copier.

Figure 1-2. 4107 Functional Modules.

1-2 4107 SEPVICE
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CONTROLS, INDICATORS AND CONNECTORS

The 4107 has the following features on the front of the termi-
nal main cabinet (see Figure 1-3):

•  POWEPl switch. This is a push-button switch that shows

green when the power switch is pushed in.

•  BPllGHTNESS control. This potentiometer allows the
user to adjust the brightness level of the display screen.

•  Displayscreen.

The keyboard has the following features (also shown in
Figure 1 -3):

•  Alphanumeric keyset. Contains the standard typewriter/
terminal keyset.

•  Numeric keypad. This keyset is intended for numeric
data entry in certain applications where calculations are
performed.

•  Predefined function keys (dialog, setup, save copy, set
color).

•  Function keys (Fl through F8).

•  Joydisk. Moves screen position of graphics cross-hair
cursor.

•  CAPS LOCK indicator light. Indicates the caps key is in
the upper-case condition.

Figure 1-3. Front Panel Features.
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Pear panel features are (see Figure 1 -4):

•  AC power connector.

•  Line voltage selector switches. Selects either 115V or
230V mains. Both switches must read same voltage.

•  COPIER connector. Accepts connecting cord from Tek-
tronix copier or printer.

•  COMPUTEP connector. Accepts an Pis-232 cable to the
host system.

•  2Ppl connectors. Accepts BS-232 cables to two periph-
eral devices.

•  KYBD connector. Accepts the 5-pin DIN connector on the
keyboard cord .

•  SELF TEST switch. This push-button activates the Self
Test diagnostic program inside the 4107.

•  PESET switch. This push-button resets the operating

parameters to their default settings.

Figure 1-4. Rear Panel Features.
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INTRODUCTION

The 4107 also contains a bell indicator that functions with
Self Test and also acts as a prompt from the host.

Section 3, Operating Information, provides more detailed
information about the controls and indicators.

OPTIONS

Table 1-1  lists the 4107 options in numerical order. Option
numbers beginning with an alpha designation are grouped
at the end of the table.

Table 1 -1

4107 OPTIONS

Option # Description

Option 4A United Kingdom keyboard option

Option 48 French keyboard option

Option 4C Swedish keyboard

Option 4F Danish/Norwegian keyboard

Option 4G German keyboard

Option 4K Katakana Keyboard

Power Cord Options:

Option A1 European Power Cable (220V)

Option A2 U.K. Power Cable (240V)

Option A3 Australian Power Cable (240V)

Option A4 North America Power Cable (240V)

Option A5 Swiss Power Cable (240V)

4107 SEPVICE 1-5

ACCESSOPIES

These accessories are listed in the mechanical parts list
(Section 14) where part numbers are given for each item
Standard accessories are supplied with each 4107, and
optional accessories may be ordered separately, and in
addition to, standard accessories.

Standard Accessories
•  4107/4109 Roference Guide

•  4107/4109 Programmers Reference Manual

•  4107/4109 0perator's Manual

•  Keyboard (detached item with connecting cable)

•  Keyboard overlays

•  Power cord set

•  PS-232 Host Port cable

Optional Accessories
•  4107 Service Manual

•  Display Module for the 4107 Service Manual

•  Pis-232 loop-back connector

•  Copier Port loop-back connector

•  Alignment graticule
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Section 2

SPECIFICATION
Eiiliil,

This characteristic/specifications section lists two different
types of specifications: those that are classified as environ-
mental, physical, or "static" specifications (specifications
that cannot be verified by the user); and those that are
actual operational parameters (specifications that are user
vefifiable). Use the checks and adjustment procedures in
Section 5 to verify the user-verifiable specifications,
(User-verifiable specifications are listed only in Tables 2-4
and 2-5.)

The following terms are used in these specification tables:

Characte//.sf/.c.. A property of the product.

Supp/emenla/ /nformat/.on.. Statements that describe
typical performance for characteristics of secondary
importance that are not usually verified by the manual's
Performance Check Procedure, or statements that
further explain related performance requirements.

CHARACTERISTICS/SPECIFICATIONS

The remainder of this section summarizes characteristics
and performance specifications of the 4107. In order for
these specifications to be achieved and to ensure proper
performance, the following conditions must be met:

1.     The4107 must be adjusted at an ambienttemperature
of 68 to 86 degrees F (20 to 30 degrees C).

4107 SEPVICE

2.     The 4107 must beoperating in an environment as
specified in Section 8, /us/ar//ar//.o#.

3,     Awarm-uptime of at least 20 minutes must precede
Operation.

4.     The4107's powersource must meetspecified power
requirements. See Section 5, Checks and Adjustments,
and refer to Table 2-5 (Power Supply Specifications),
The 4107 is designed to be operated from a power
source with its neutral line at or near ground potential.
It is not intended for operation from two phases of a
multiphase system.

The following tables contain specifications and characteris-
tics for the 4105.

Description

Physical Dimensions
Electrical Specifications
Environmental Specifications
Display Module Electrical Specifications
Power Supply Module Electrical Specifications
Installation Plequirements
Graphics Characteristics
Alphanumeric Characters
Communication Performance
Processor Memory Map

2-1 
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SPECIFIC  TIONS

Table 2-1

PHYSICAL DIMENSIONS.

Characteristic Performance F]equirement

Weight 45 lbs (21  kg)

Length 19.5 in (495 mm)

Width 16.5 in (419 mm)

Height 13.89 in (352 mm)

Display Area `13V': 9.4 x 7.1  in

(240 x 180 mm)
a  Triese speclflcatlons do not lnclLide the Keyboard or AdJustabl® Base.

Table 2-2

ELECTRICALSPECIFICATIONS

Characteristic Performance F]equirement

Nominal Input Voltages:
87-128V,115V

230V 1 74-250V

Max. Input Power 200W

Frequency Bange 48-66 Hz

Fuse 4 A Slow-blow

16.5 INCHES
419.10 mm

13.892 INCHES
352.892 mmI

L £247dNmc#ESJ

IE±
7.08
179.88mm

1.61  INCHES
40.25 mm

::cmHmE:JH WEIGHT:
DISPLAY      45lbs.
UNIT                21  KG

KEYB0AF`D 5 Ibs.
2.3 KG

(4525)4ee9-5

Figure 2-1. 4107 Physical Dimensions.
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SPECIFICATIONS

Table 2-3

ENVIRONMENTALSPECIFICATIONS

Characteristic Performance F]equirement

Temperature
+ 50 to  + 1040 FOperating

( + 10 to  + 400 C)

Nonoperating -40 to  + 149° F

(-40 to  + 65o C)

Altitude
To 10,000 ft (3,050 in)Operating

Nonoperating To 40,000 ft (12,200 in)

Humidity
10 to 75% rel. hum. (non-cond.)Operating

Nonoperating 10 to 950/o rel. hum. (non-cond.)
Allow a four-hour drying out period,
after worst-case storage conditions.

Vibration Withstands 0 to .015 in displace-
ment, at 10 to 55 to 10 Hz (all 3 maior
axes)

Shock Main cabinet withstands a 20-g
shock to all faces.

Electrostatic Immunity
No interruption of operation, loss o{Ope,atingNonoperating
data, or change of operating mode
from 15 kv discharge.

No damage to terminal from 20 kv
discharge.

4107 SEF]VICE
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Table 2-4

DISPLAY MODULE ELECTRICAL SPECIFICATIONS

Characteristic Performance Requirement

Power consumption 80 Watts (nominal)

Vertical frequency 60 Hz (nominal)
59.97 Hz ( + /-.o5o/o)

Active displayed lines
480 linesper vertical scan

Horizontal pixel count
640 pixelsper line

Horizontal frequency 31.5 kHz ( + /-.050/o of nominal rate)

Horizontal
6.349 „sblanking time

Vertical blanking time 1 .429 ms

Linearity better than  + /-7o/o

Sync Pulse Timing

0.952 „s
(Horizontal):

H {ront porch
H sync pulse 2.897 „s
H back porch 2.540 „s

Ivertical):
222 „sV front porch

V sync pulse 1 90 HS

V back porch 1 020 „s

Phosphor P22 short-persistence

Luminance 25 ft-lamberts (for "white")

NOTE

A slight moire effect may be visible on the screen
under some lighting conditions. This ej:f ect is
allowed; not out of spec.
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SPECIFICATIONS

Table 2-5

POWEF] SUPPLY MODULE
ELECTRICAL SPECIFICATIONS

Characteristic Performance Requirement

+ 5.1  V secondary:

+ /-30/o nom. V @ 8.8A load,Accuracy-

F3egulation- within 60/o of nom. voltage,

Fated full load current- 9A'

Minimum load current- 1A

+ 12 V secondary:

+ /-0.5 V @ 350 rnA load,® Accuracy-

F]egulation- + /-200/o of nom. voltage,

® Fated full load current- 650 mA'

® Minimum load current- OA

-1 2 V secondary:

+ /-0.5 V @  100 rnA load,Accuracy-

Regulation- + /-200/o of nom. voltage,

® Full load current- 650 mA'

Minimum load current- OA

+ 21  V secondary:

+ /-0.5 V @ 20 rnA load,® Accuracy-

F3egulation- 20 to 22 V'

Full load current- 20 mA'

® Minimum load current- OA

2-4

Table 2-6

INSTALLATION REQUIREIVIENTS

Characteristic Supplemental Information

Heat dissipation:
450 BTU/hrTypical

Max load 570 BTU/hr

Surge Current 34 A (typical) @ turn on

Cooling clearance 3 inches rear
2 inches top and sides

Distance from Terminal's display should be as far
EMl sources removed from motors, fans, or other

electromagnetic devices as possible.

Table 2-7

GRAPHICS CHAl]ACTERISTICS

Characteristic Supplemental Information

Pesolution 640 horizontal by 480 vertical
resolvable pixels.

Addressability 4096 x 4096 points.

Graphics Command Compatible with 4100-and
Syntax 4010-style escape syntaxes.

Line Types Solid, Dashed, Erase.

Graphics Primitives Vectors, panels (polygons), and text

Number of Colors ln graphics region,16 colors,
available selected from 64 possible color

mixtures. In the dialog area, another
8 colors selected from the same 64
possibilities.

I nteractive Graphics Joydisk (on the keyboard) controls a
cross-hair graphic cursor.

4107 SEPVICE
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SPECIFICATIONS

Table 2-8

ALPHANUMEFtlc CHARACTEF] SETS

Character Set Supplemental Information

Standard Character Set Full AScll character set.

95 displayable characters (counting
"space" as a displayable character)

ln "Snoopy mode" all 128 characters
are displayable.

The graphic representations of
control characters con{orm to ANsl
x3.32.

Supplementary Character This set is 94 special characters
Set (rulings, math symbols, etc.)

accessible via the SO (Shift Out)
control.

Optional Character Sets United Kingdom (Option 4A)
French (Option 48)
Swedish (Option 4C)
Danish/Norwegian (Option 4F)
German (Option 4G)
Katakana (Option 4K)

Character Format 80-columns x 32-line screen display
7 x 9 dot matrix in a 8 x 15 character
cell (with descenders)

See Appendix E for details.

4107 SEF2VICE

Table 2-9

COMMUNICATION PERFORMANCE

Characteristic Supplemental Information

Alphanumeric (only) 38.4 kBaud (without H/W flagging)
communications rate

Simple (line) graphics 19.2 kBaud (without H/W flagging)
communications rate

Two Port Peripheral 2 Pis-232 ports, communicates with
Interface (2PPI), PS-232 peripheral devices such as

plotters or graphics input tablets

19.2 kBaud maximum (without H/W
flagging)

Hard Copy Interface Hard copy device such as the
Tektronix4695.

Centronics-style parallel interface.
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Section 3

OPERATINGINFORMATION
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This section provides a familiarization procedure intended
to help the service person exercise the 4107 and get
acquainted with its overall operating characteristics. You
should have a general ideal Of how the terminal behaves,
from the operator's point of view. before attempting any
extensive troubleshcotjng.

'

You should use this section when performing on-site trou-
bleshcoting. First, run Extended Self Test (Appendix C).
Then, if problems persist, this may indicate improper use of
the 4107. By working through this familiarization procedure,
you may determine whether or not the 4107 functions as
expected.

NOTE

The terminal must be irrstalled bofore you can
complete the exercises in this session. If it has not
been i"5talled, see Section 8 bofore you continue.
The terminal should NOT be on-line to a computer
during the session.

This section contains six short exercises designed to help
you learn about the terminal before you log on to a host
computer.

•  Exercise 1 introduces Setup mode and some of the
Setup commands.

•  Exercise 2 shows how to create graphics from the key-
board. It introduces some of the graphics concepts used
by the terminal.

•  A short discussion Of the Menu key and the use of pro-
grammed keys for viewing functions and for the color
interface precedes the following exercises.

•  Exercise 3 shows how to modify color definitions from
the keyboard with the terminal's interactive co/or
interface.

•  Exercise 4 introduces views, the viewing keys, and the
zoom and pa# functions.

•  Exercise 5 introduces GIN (Graphics Input).

•  Exercise 6 shows how to program keys.

4107 SEFIVICE

Please allow about one hour to complete this session.
Exercises 1 through 4 should be done in sequence, and at
one sitting if possible, since each exercise assumes that the
terminal is just as the previous exercise left it. If you do any
exercise independently Of the others, first give the
FACTORY command (see Exercise 1 ); this will set up the
terminal so the exercise will work as described hero.

You will find information about some of the commands in
these exercises in the Se/ap Commands section of the
4/07/4/09 Opera/ore Man"a/. Details on. all terminal com-
mands a\re lound .in the 4107/4109 Programmers Reiference
Manual.

NOTE

Several steps in the following exercises tell what
your alternatives are BEFORE telling what action
to take. Be sure to read each step all the wcty
through bofore you take any action.

EXEF)CISE 1 : SETUP MODE

Setup mode allows you to give English-style Segivp
commands from the keyboard to set a variety of terminal
parameters. This exercise acquaints you with Setup mode
and how to enter Setup commands.

To enter a Setup command, type the command name
followed by a space, then enter any parameters (separated
by spaces), then press the F]eturn key. All command names
have been spelled out in the examples, but you can abbrevi-
ate a command name to as few characters as necessary to
distinguish it from other commands (usually two or three
characters).

If you make a mistake typing a command, use the Pub Out
key to erase characters, one by one, back to the error, then
complete the command in correct form. Or you can enter
Ctrl-X (hold down the Ctrl key and press xp to erase the
entire line, then reenter the correct command. If you have
already pressed Peturn, you will probably get an error
message. Just reenter the command in the correct form.

3-1 
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1.     Pressthe powEP switch on the front of the display unit
to turn the terminal on. In a few seconds a blinking
cursor (an underline) appears on the screen. If you
don't see the cursor, adjust the BRIGHTNESS knob
just below the POWEF` switch.

When the terminal is first turned on, the entire screen is
defined as the di.a/og area. This area is used to display
your conversations with the terminal (and later, with the
computer).

Press the Setup key (located at the top of the keyboard)
to put the terminal in Setup mode. An asterisk appears
at the left margin, next to the cursor. This is the Setup
mode prompt; it tells you that the terminal is waiting for
your input.

To make sure that the exercises will work as described,
type in the following command after the Setup prompt,
then press the Pleturn key:

FACTORY

This resets all terminal operating parameters to their
factory settings, erases the screen, and removes the
terminal from Setup mode. Now press the SETUP key
again to return the terminal to Setup mode.

You can return these parameters to their powerup val-
ues for the convenience of the next user or to run an
applications program by doing any of the following:

•  Turn the terminal off, then back on again.

•  Press the PIESET button on the rear of the terminal.

•  Enter the PIESET command in Setup mode. IThis
command, like FACTOPIY, removes the terminal
from Setup mode.)

All commands and messages in this session are shown
in upper case; to make your entries match the displays,
press the Caps Lock key (at the lower left corner of the
keyboard). All alphabetic characters will be displayed
as capitals; numerals and other characters are not
affected.

3-2

2.     Oneofthethingsyou can do in setup mode ischange
the colors used in the dialog area. Each color is
identified by a number called a co/or i.#dex (more on
this in Exercise 3). The DAINDEX (Dialog Area Index)
command selects the dialog area colors. Enter the
following command. (Be sure to enter a space before
each number. Also remember to press Peturn to end
the command.)

DAINDEX  1   2  4

This command changes the dialog area colors to white
letters (color 1 ) in red character cells (color 2) on a blue
background (color 4). Note that the part of the dialog
area below the * changes to blue. All new information
in the dialog area will be in the new colors. At this point
you may want to adjust the BPIGHTNESS knob, just
below the POWEP switch, for best viewing.

3.     The STATUS command is another useful command, If
you forget a terminal setting, or if the terminal behaves
unexpectedly, the STATUS command can often help.
This command has several forms. The form STATUS
command-name gives you the status of parameters set
with the given command. For example, enter:

STATUS ED[TCHAF)S

The following message is displayed, showing the
terminal'sthreeedi.fi.#gchanzc/ere:

EDITCHARS ........  ZZZ  CN  ~

The ra symbol indicates that ASCII Delete is the
chanacfer-dc/ere character. Pressing Pub Out generates
an AScll Delete character, which deletes the character
just to the left of the cursor. To illustrate, type a few
characters, b"f don '/press Re/etrm. Instead press F]ub
Out several times to erase the characters and back-
space the cursor to the * prompt.

The CN symbol indicates that AScll Cancel is the /I.He-
de/cfe character. Enter several characters, Dw/ do# 'f
press Rcfcjm Instead, enter Ctrl-X to generate an AScll
Cancel character, which erases the line you just typed.

The ~ character is the /i./em/ c'foarocfer. The use of this
character is explained in Exercise 6.

4107 SEPVICE
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4.     Now enter the following command:

STATUS

This lists all the Setup commands that set terminal
parameters, and the current parameter settings.

5.     Press the bottom of the/.a)Jdisk(atthe upper left of the
keyboard) to scroll the list down. Notice that you can't
scroll clear to the beginning of the message. The mes-
sage is too long to fit in the dialog area's memory, so
part of the message has been lost.

Now press the top Of the joydisk to scroll the list back
uP.

6.     Onewaytoavoid losing outputin thiswayisto use
C!r/-S and Gr/-a. Enter the command STATUS again,
but quickly enter Ctrl-S to halt output of the Status
message. Then enter Ctrl-Q to start printing the mes-
sage again. With a bit of practice at finding these keys,
you can stop and start output whenever you want.

You can also increase the number of lines in the di.a/og
bzf/Ter -the part of terminal memory used to store
information displayed in the dialog area. For example,
enter the commands:

'   DABUFFER ZOO

STATUS

Now you can scroll clear to the beginning of the Status
message.

7.     Notice thatthe complete status message is divided into
functional categories. One category is titled DIALOG,
since it lists information about the dialog area. Enter
the command:

STATuSDIALOG

This displays just the entries under the DIALOG
heading (Figure 3-1). Note the line:

DAINDEX ..........  1   2   4

Here you see the dialog area color indices that you set
in Step 2.

4107 SERVICE

8.      Finallyenter:

STATUS ED

This displays all commands that begin with the charac-
tor string ED (there are two of them). You can enter this
form of the STATUS command with any character string
to display the status of commands that begin with the
given string.

9.     Press eithers Erasor D Eras (theshifted version of
S Eras) at the upper left of the typewriter portion of the
keyboard. Since the dialog area takes up the entire
screen, either key erases the dialog area.

You have now learned how to enter Setup mode, how to
modify terminal parameters, and how to find the status of
these parameters. Without making any changes to what you
Aave dowe, proceed to Exercise 2.

3-3

Figure 3-1. D[alog Area Dlsplay.
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EXEF]CISE 2: ENTEF]lNG LOCAL GFIAPHICS

Normally graphic displays are created by a host software
package. In this exercise, however, you will create a graphic
display from the keyboard. This exercise illustrates a few of
the graphics capabilities Of the terminal, and also prepares
a display for Exercises 3 and 4.

To do this procedure, the terminal should be as you left it at
the end of Exeroise 1 (the terminal must still be in Setup
mode).

1.     Enterthe following commands:

DAINDEX  a  3  3
DALINES  5

The first command changes the dialog area colors to
black text on a green background (both character cell
and dialog background colors are set to color 3). The
DALINES 5 command sets the dialog area to the
bottom five lines of the screen. The remainder Of the
display can now be used as the grapAz.es area.

Two graphics concepts used by the terminal are those of
panelandsegment.

Apa#e/ is simply a closed polygon with one or more bound-
aries; examples are triangles, rectangles, outlines of build-
ings, etc. In terminal graphics a panel is normally used to
represent one object: a house, a window on a house, a
circuit board element, or a bar on a graph are just a few
examples. Simple commands allow you to create a panel
and fill the interior of the panel with a color or a pro-detined
rf//pa//era. ryou will do this in this exercise.)

A segmenf is a collection of one or more graphics objects,
treated as a single unit. Often a segment is used as a kind of
a subpicture. For example, on a circuit board, a block of
circuit description might be defined as a segment. A seg-
ment, even though it consists of several distinct graphic
objects, can be manipulated as a unit. A single command
can be used to move, copy, rotate, or scale the segment, or
to set segment a/fri.bw/es as keys for other types of graphic
operations.

Segments, panels, and other graphics concepts are dis-
cussed in detail in the 4/07/4/09 Programmers Re/erence
Manual.

3-4
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2.     Enter the following sequence of commands exactly as

shown. (If you should make an error entering the com-
mands, enter SGCLOSE, then SGDELETE 1. This will
delete the segment; then you can reenter the correct
commands.)

SGOPEN  1
FILLPRTERN  4
BEGINPANEL  500  loco  1
DFIAW  2000  1000
DFIAW  20cO  2500
DFIAW  500  2500
ENDPANEL
SGCLOSE

The SGOPEN command opens a definition tor segment
number 1. All graphics commands until an SGCLOSE
command (to close the segment definition) will define
parts of segment 1 .

The FILLPATTERN command sets aJi// co/or orJi//
par/em to fill the interior of each panel you define. This
particular command sets the fill pattern to 4, which
specifies color index 4 (deep blue).

BEGINPANEL begins aprne/de/i#i.fi.o#. The firstvertex        ,
of the panel is at the point with xy¢oordinates
(500,1000). The final parameterof 1 specifiesthatthe          `L
border Of the finished panel will be displayed, rather
than covered by the fill pattern.

The DF`AW 20001000 command draws a vector (line
segment) from the previous vertex (500,1000) to the
point (2000,1000). You will see this vector drawn as
soon as you enter the command. Each DFIAW com-
mand draws a vector from the previous point to the
point with the specified xy-coordinates.

ENDPANEL draws the last side of the panel, fills the
panel with blue, and outlines it; SGCLOSE closes the
segment definition. The display now looks like Figure
3-2.

-
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3.     Now open a segment definition for segment 2 and draw
a red star inside the box with the following sequence of
commands:

SGOPEN  2
FILLPATTERN  -2
BEGINPANEL  850  1250
DFIAW  1250  2300
DFtAW  1650  1250
DFIAW  650  1900
DFIAW  1850  1900
ENDPANEL

The display now looks like Figure 3-3. The middle of the
star is open due to the way in which the boundary of the
star intersects itself.

4.     Now enter the following sequence of commands:

FILLPRTEFtN  6
BEGINPANEL  2500  1000  1
DFIAW  3500  1000
DFIAW  3500  2500
DFIAW  2500  2500
ENDPANEL
SGCLOSE

Fl9ure 3-2. Dlsplay Of One Segment.
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A rectangle is drawn beside the blue square and filled
with pattern 6 (Figure 34). IThere are several dozen fill
patterns available. You will have a chance to explore
these in Exercise 6.) The final command closes the
definition of segment 2. Note that this segment con-
tains both the star drawn in Step 3 and the rectangle
filled with the brick pattern drawn in this step.

Figure 3-3. Box Wlth Star.

FIgure 3-4. Completed Graphlc Dlsplay.
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5.     Now let's explore some of the properties of segments.
First, enter the following commands:

FILLPATTEF)N   15
BEGINPANEL  400  2600   1
DIIAW  3600  2600
DFIAW  2000  3000
ENDPANEL

Since no segment definition is open, this triangle is not
part of a segment definition. Now press G Eras (Shift-
Dialog) and note carefully what happens. The entire
screen is momentarily erased, bzff segmc«ts / a»d2 are
redrow#. Information that is not part of a segment (the
triangle, in this case) is lost, while segments are
retained.

6.     Segments can also be manipulated in various ways.
For example, you can make a segment invisible. Enter
the command:

SGVISIE)lLITY  2  NO

The star and brick wall that comprise segment 2 disap-
pear; they are still defined in terminal memory, but are
now invisible (Figure 3-5). Now give the command:

SGVISIBILITY  2  YES

and segment 2 reappears.

Figure 3-5, Display with Segment 2 Inv]s[ble.

3-6
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7.     Segmentscan also be madeto blinkonand off asa
means of visual enhancement. To illustrate this, enter
the command:

SGHIGHLIGHT  2  YES

Segment 2 begins to blink on and off. Now give the
command:

SGHIGHLIGHT  2   NO

The blinking stops, and the display in Figure 34 is left
on the display.

8.     There are several types of segment transformations. To
illustrate, enter the following command:

SGTFIANSFOFtM  1   1   -2  1   -2  0  0  2500  1500

The blue square is erased and redrawn in a different
size and at a different location. Note that the red star is
also erased. Just press G Eras; all segments are
redrawn, including the red star which is part of segment
2. (Figure 3-6).

FlgLlre 3-6. Dlsplay with Transformed Segment.
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9.     The SGTFIANSFOPM command can also change the
x-and y-scales independently to alter the aspect ratio,
and can rotate segments. For example, enter the
following:

SGTIIANSFOFtM   1   1   -1   1   -4  75  0  1000   1800

Now press G Eras to redraw the display. Segment 1  is
now only one eighth as high as it is wide, and it has
been rotated 75 degrees from the horizontal (Figure
3-7).

Now return segment 1 to its original size and position
with the command:

SGTFIANSFOF]M   1   1   0   1   0  0  0  a  0

Note that the blue square now covers the red star. To
change the display priority so the star is visible, give the
commands:

SGVISIBILITY
SGVISIBILITY

Ziiii!

A complete explanation of the SGTRANSFORM command

A      :Sr:n:::::dj:tnhtohuet ::°p::::t::r:fThaen::;;:heeteerxs?:npde:r:ere
just to illustrate some of the graphics capabilities of the
terminal.

There are many other segment operations that the terminal
can perform. These include copying one segment into
another segment definition, and grouping segments
together into mafchf.»g c/czsses so that all the segments in a
class can be treated by a single command. The complete

FIguro 3-7. Dlsplay Wlth Segment Scaled and Rotated.
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set of segment operations and the complete graphics capa-
bilities of the terminal are discussed in the Programmers
manual.

Now let's look at the relationship between the graphics area
and the dialog area.

10.  Occasionally you may want to examine more than five
lines of dialog area at a time. You can increase the size
of the dialog area so that it covers all or part of the
graphics area, without destroying any graphics.

To illustrate, increase the size of the dialog area to 22
lines by entering:

DALINES  22

Notice that the dialog area now covers most of the
graphics area.

11.   Press the Dialog key. The dialog area disappears and
the complete graphics display is visible. Press the
Dialog key again and the dialog area reappears.

12.   Now givethe following commands:

DAINDEX  3  0  0
STATUS  C

The display now lcoks like Figure 3-8. The command
DAINDEX 3 0 0 sets the dialog text color to color 3
(green) and the character cell and background colors to
/ntzusparen/. As the Status message scrolls up, notice
that the graphics display shows through the dialog area
background as though the dialog background were a
pane of clear glass.

Flguro 3-8. Dlspley Wlth Transparent D!alog Area.
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13.   Finally, set the dialog area back to 5 lines by entering:

DALINES  5

You are now ready to explore the use Of the Menu key. The
following discussion explains menu operation in general.
Then Exercises 3 and 4 show how to use the color interface
to modify the colors on the display, and how to use the view-
ing keys. Without making any changes to what you have
done, read 7He Menw ]KejJ, then proceed to Exercise 3.

THE MENU KEY

ln the middle of the row of function keys along the top of the
keyboard is a key labeled Aden". This key gives you access
to two sets of terminal functions:

•  The color interface. This allows you to modify the colors
displayed on the screen just by pressing a few keys.

•  The terminal's Zoom, Pan, and View features. These
allow you to select portions of a graphics display for
more detailed viewing.

First press the Menu key. The terminal goes into Menu
mode and displays a brief menu (Figure 3-9). In Menu
mode, the terminal suspends any other activities temporar-
ily and saves any information from the host until it can be
processed (that is, until the terminal leaves Menu mode).

Fl9ure 3-9. Menu Mode Dlsplay.

3-8

When you see this menu, you can do any of the following:

•  Press Menu again to exit Menu mode and return to what-
ever the terminal was doing before you pressed Menu.

•  Press Fl to activate the interactive Color Interface.
Function keys F1 - F5 are programmed to modify color
definitions.

•  Press F2 to activate Viewing mode. Function keys F1 -
F5 are programmed to perform viewing functions.

Figure 3-10 shows the mode transitions and what keys
control them. In particular, note that pressing Menu in Menu
mode, Viewing mode or Set Color mode returns you to
"normal" terminal operation -that is, to whatever the

terminal was doing before you pressed Menu.

Now press the Menu key again to exit Menu mode.

Exercise 3 explores what happens when you press F1 : SET
COLOPl to activate the interactive color interface. Exeroise
4 explores what happens when you press F2: ZOOM/PAN to
activate the viewing keys menu. Without making any
changes to what you have done, proceed to Exercise 3.

NOFlMAL
OPEF)ATION

I t
MENU MENU

KEY KEY

M.Nu          ' I                   MENU
KEY                       M EN U                      KEY

MODE

J1 E2
KEY KEY' '

SET COLOR VIEWING
I       M...       I I           M..E           I               4cO9-15

Flguro 3-10. Menu Mode Transltlons.
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EXERCISE 3: USING THE COLOF] INTERFACE

This exercise explores the terminal's interactive co/or
I.mfer/ace. The color interface allows you to modify colors
from the keyboard and to see the colors change as you
modify them. Then you can keep the new colors, try others,
or keep the one§ you started with. Before you use the color
interface, however, a bit of explanation will be helpful.

The terminal contains a pa/ef/e of 64 distinct colors to
choose from. The terminal dofines each color in terms of the
HLS (hue, lightness, and saturation) system Of color specifi-
cation, shown in Appendix F of the 4J07/4/09 Opera/ore
Ma«z.a/. With the terminal's color interface, however, you
need not remember HLS parameters for the colors you want
to display.

Colors for display are labeled by numbers called co/or i.#di.-
aes. There are 16 grqp*J.c i."di.ces (for the graphics area) and
8 di.a/og i.#di.ce§ (for the dialog area).

One way to change colors on the display is to change the
indices. You have already done this several times. For
example, the DAINDEX 1 2 4 command in Exercise 1 set the
dialog area color indices: co/or / (or i.ndex J) for text charac-

\       tors, co/or2forcharactercells, and co/or4forthe back-
ground. Currently, color 1 is white, color 2 is red, and color 4
is deep blue.

With the color interface you can also change the actual
color definition -the HLS values -assigned to any index.
For example, you can change dialog index 1 from white,
say, to brown. Thereafter, all text in the dialog area will be
displayed in brown.

There are three ways to use the color interface to modify a
color definition; for convenience these are referred to as
Methods 1, 2, and 3. In this exercise you will use all three
methods. First, however, Iet's get acquainted with the color
i nterface itself.

ZEE
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Activate the Color Interface

1.     Press the Menu key (located in the row offunction keys
across the top of the keyboard). When the menu
appears, press F1 (now defined to be SET Colon).
This places the terminal in Set Color mode, activates
the color interface, and displays a banner across the
bottom Of the screen.

Part of the banner shows how the function keys F1 -
F5 are now programmed. Set Color mode temporarily
suspends any macros (special key definitions)
assigned to these function keys. When you exit the
color interface, the macros are automatically reas-
signed to the keys. (Exercise 6 shows how to program a
macro into a function key.)

Note the flashing message Press S Eras key to erase
screen and display current colors. DO N07'PRESS
S Enus JVOW We will explore this option later in this
exercise.

2.    There is acrosshaircursorcentered atthe bottom left
Of the screen. Press the upper right of the joydi§k to
move the crosshair around a bit. Note that the Press S
Eras message disappears as soon as you move the
crosshair. Then move the crosshair cursor over the blue
portion of the box with the star.

Now take a few moments to examine the white banner
at the bottom of the screen (Figure 3-1 1 ). The left part
of the banner indicates that the cursor is in the gmprfei.es
area. It also displays a small square of the color under
the color index (4).

3-9

Fl9uro 3-11. Color lnterfuce Banner.
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Note the label S#r/ace / just above the color square.
This indicates that the small dot of color under the
crosshair belongs to graphics surface 1. The terminal
can define up to 1:our separate graphics surfaces and
use these for multilayered displays, as discussed
briefly under Fca/wnes earlier in this section. Surfaces
are usually defined by the host application program,
and at power-up there is always just one graphics
surface defined.

The boxes labeled F1, F2, and F3 show the hue, light-
ness, and saturation (HLS) values for this color.

The rest Of the banner shows which function keys are
programmed when the color interface is active. Table
3-1 summarizes the action of the function keys.

Now press Menu to exit the color interface, and proceed to
Method 1.

Table 3-1

COLOF] lNTEFtFACE KEYS SuMIVIARY

Key Actlon

F1 INCF]EASE HUE. Increases hue by 10° .

Shift-F1 DECREASE HUE. Decreases hue by loo.

F2 INCF}EASE LIGHTNESS. Increases lightness by
10 units.

Shift-F2 DECF]EASE LIGHTNESS. Decreases lightness by
10 units.

F3 INCFtEASE SATURATION. Increases saturation by
25 units.

Shift-F3 DEcf]EASE SATUPIATION. Decreases saturation
by 25 units.

F4 PIESTOPIE COLOF`. Pestores the HLS values
before the last cursor movement. If cursor has not
moved since HLS changes, F4 restores the color;
if cursor has moved, no effect,

Shift-F4 PIESTOF`E COLOR MAP. Ftostlres all color
settings to their valiles before you entered Set
Color mode.

F5 COLOF` MENU. Displays a menu Of nine
predefined colors for selection via the crosshair
cursor.

Shift-F5 VIEW MENU. Turns the color banner on or off.
When the banner is off, the dialog area is
displayed oven though Set Color mode is still
active.

3-10

Method 1 : Modify a Displayed Color

This method allows you to modify any displayed color.

NOTE

The displays for this exercise were prepared using a
4109 . HLS values are slightly dif :ferent from those
given in the text.

1.     Press Menu, then press Fl toactivatethecolor inter-
face. Ignore the Press S Eras message. Note that the
crosshair is back at the lower left corner of the screen.
Move the crosshair over the blue square again.

2.     Thecolor underthecrosshair(blue) has hue0°, light-
ness 500/o, and saturation 1000/o. Modify this color
definition as follows:

•  Press Fl until the hue setting at the bottom of the
screen reads 150°. Since the terminal's Autorepeat
feature is on, you can hold the key down instead of
pressing it repeatedly. If you go past 360, the hue
setting just wraps around to zero.

Note that pressing Fl i.Hareases the hue setting.
Pressing Shift-Fl dcareases the hue setting, with
wraparound to 360 if you go past zero.

•  Now press Shift-F2 until the lightness reads 300/o.

•  Leave the saturation at 1000/o.

3.     You have redefined color 4 in the graphics area to
brown] with HLS values of 150, 30,100 (Figure 3-12).
You can now do any of the following:

•  Before you move the crosshair, press F4 to restore
the original color.

Fl9uro 3-12. Dl9play WIth Modified Color.
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•  Move the crosshair to another color and modify it.
Note from Table 3-1 that once you move the cross-
hair, colors already modified are not affected by F4;
however, Shift-F4 resets all colors.

•  Press Menu to exit the color interface and save the
modified color definition(s). These definitions are
saved until you turn the terminal off or modify the
colors again. IThe new colors are #a/ saved when
the terminal is turned off.)

Now press Menu to exit the color interface and save
brown (150, 30, 100) as the color definition assigned to
index 4. When you exit the color interface, the dialog
area reappears and the new graphics area colors
remain in effect. All future occurrences of color 4 in the
graphics area will be the same color as the box.

Method 2: Color Menu

Another way to modify a color is to use function key F5. This
key displays a menu of predefined colors that you can
select just by moving the crosshair to the appropriate color
name.

'`       1.    PressMenu,thenpressFl toactivatethecolor
interface. Move the crosshair to the red star.

2.     Press F5and hold itdown. Thisdisplaysamenu of nine
color names beside the cursor (Figure 3-13A).

3.     Hold down F5 and move the crosshairoverthe color
menu. Notice that the star changes to the color whose
name is under the crosshair. Move the crosshair up and
down the menu. ryou may also want to hold down the
Shift key to slow the cursor.) Move the crosshair to the
color name olive (Figure 3-138). Then release the
crosshair; the star remains olive.

Notice that when you change the color of the star, the
color of the brick pattern changes too. This is because
the bricks have the same color index (2) as the star.
When you modify one occurrence of a color in the
graphics display, a// occurrences of that color are
modified.

4.     Press F4 to return the starto its original color. Then
press Menu to exit the color interface.

Ziii!
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Flgur® 3-13. Using the Color Menu.
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Method 3: Redefine the Color Map

Method 3 allows you tho modify the complete co/or map (the
assignment of colors to color indices).

1.     Press Menu, then press Fl to activatethe color inter-
lace. Do not move the crosshair. Ins`eard, press S Eras
and the display shown in Figure 3-14A appears. This
shows the 16 graphic indices and the 8 dialog indices,
along with color samples and HLS values.

Fl9ure 3-14. Complete Color Map.

3-12

2.     Move the crosshairto the square sample of index 3 in
the dialog area. Using F1, change its hue to 130. Leave
the lightness and saturation unchanged.

3.     Now move the crosshairtothe square sample of index
2 in the graphics area. Use Fl to change the hue value
to 150.

4.     Now move the crosshairto index 4 in the graphics area.
Press F5 and use the color menu to change index 4 to
olive.

5.     You can nowdoanyofthefollowing:

•  Without moving the crosshair, press F4 to restore
the color you just changed.

•  Press Shift-F4 to restore a#the previous colors.

•  Press Menu to save the new colors.

Press Menu. The three color indices that you have just
modified are saved,to their previous values and the
graphics display reappears.

6.     Note that the new colordefinitions are now in effect:
segment 1 (the square) is now displayed in olive, and
the brick pattern in the rectangle is displayed in brown.
Now give the command:

STATUS  ED

Dialog text is now displayed in the new dialog index 3
(Figure 3-14B).

Look carefully at the display for a moment. Note that
the bricks and the star do not appear to be the same
color. Also, the reddish brown text appears almost red
against the black dialog area background. How a given
color is perceived depends on a number of factors,
including how much of the color is displayed and the
color(s) of surrounding areas. It is wise to remember
this when you redefine colors.

4107 SEF]VICE
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EXERCISE 4: THE VIEWING KEYS

This exercise explores how you can control the graphic
display using the terminal's viewing keys.

1.    F.ITst press setup to remove the terrninalfTom sctup
mode. The viewing tunctions will not work with the
terminal in Setup mode.

2.     Press Menu, then press F2: ZOOM/PAN. This putsthe
terminal in Framing mode and displays the viewing
keys menu, shown in Figure 3-15. This menu shows the
functions of Fl through F5 (at the bottom of each box)
and their shifted versions (at the top of each box).

Any macro definitions already assigned to these keys
are suspended while this mode is active.

3.     Note thatthere is a dotted border around the entire
graphics area -the/raml.ng box -and a pair of dotted
brackets that form opposite corners of a rectangle. Also
notice that the word ZOOM is displayed on a different
background in the banner at the bottom of the screen.
This indicates that the terminal's zoom function is
active.

Press on the bottom or on the left of the joydisk, and the
framing box (and zoom indicators) decrease in size.
Then press on the top or the right of the joydisk, and the
framing box increases in size.

Fl9ure 3-15. Vlewlng Keys Menu.
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Use the joydisk to decrease the framing box until it
includes only part of the box and star. Then press F3
(UPDAIE VIEW). The screen is redrawn wi./# /Aepa!rf
Of the picture that was in the framing box now filling
/„c e#fite grap„i.es arco (Figure 3-16). Note that the
framing box now includes the entire graphics area.

4.     Now press on the right ofthejoydiskto increasethe
size of the framing box. The dotted border does not
appear, but the pair of framing corners expands until
most of the screen is included. Press F3 again to zoom
ozf/ to a larger window. You cannot zoom out to a larger
window than the original window in effect when you
created the graphics.

5.     Now press shift-F2, OVEFIVIEW, to return tothe origi-
nal view. The framing box shows the part of the original
view that was displayed in the previous view.

6.     Next press F2 (PAN). Without modifying the view, the
terminal activates its pan function. Note that the dotted
brackets in the framing box have been replaced by a
crosshair, and that the word r4IV in the banner is dis-
played on a different background.

Fl9uro 3-16. Dleplay After Zoom and UPDATE VIEW.
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7.     Now press on thejoydiskto move the framing box and
pan indicator around. Press the top of the joydisk to
move the box up; press the right of the joydisk to move
the box to the right; etc. Position the framing box over
the star (Figure 3-17A). You may have to increase the
display intensity in order to see the framing box.

8.     Now press F3, UPDATE VIEW, to redrawthe display.
The part of the picture inside the framing box now fills
the entire graphics area, with the crosshair in the
middle of the display (Figure 3-178). If you move the
crosshair around and press F3 again, you see a differ-
ent part of the display, but the size does not change.

9.     Now press F1 (ZOOM). The crosshair is replaced bythe
zcom brackets, the word ZOOA4 in the banner is high-
lighted, and you are now in Zoom mode. You can shift
from Zoom to Pan, or Pan to Zoom, at any time just by
pressing Fl or F2.

FIgure 3-17. DI§play with Pan.

3-14

10.  The terminal can define and store up to four different
vi.ews. In fact, you have already done this. Each time
you pressed F3, UPDATE VIEW, in the preceding steps
the terminal saved that vf.ew in its memory, including
the viewing mode (Zoom or Pan).

Pressing Shift-F3, PIESTOFIE, displays the most recent
view -that is, the view that was on the screen when
you pressed F3 the last time and the viewing mode
(Zoom or Pan). Pressing PIESTof]E again displays the
next most recent view, and so on, up to a limit of four
views. When you have cycled through all the saved
views, pressing RESTOF`E again takes you back to the
first one.

Iiry this now. Press PESTOF`E several times and note
that the resulting displays are those that were dis-
played when you pressed F3, UPDATE VIEW. The
original view is always saved, so you can always get
back to the display you started with.

11.   Now press F5, VIEW MENU. The ZOOM/PAN menu
disappears and the dialog area reappears. You can
press Setup to enter Setup mode; the terminal will
suspend ZOOM/PAN mode until you exit Setup mode.

Press F5 again and the ZOOM/PAN menu reappears.

The Dialog key is also active in ZOOM/PAN mode; it
toggles the ZOOM/PAN menu (or dialog area) on and
off.

12.   Press F5 so the ZOOM/PAN menu is not displayed.
Then press Shift-F4, BORDER. A solid border appears
around the edge of the graphics area, framing the
entire display. Press Shift-F4 again to turn the border
off.

This illustrates the basic use of the zcom and pan functions.
Tosummarize:

•  In Zoom mode you can zoom in .or out to make parts of
the picture larger or smaller.

•  ln Pan mode you can move across, up, or down the pie-
lure to display different, perhaps widely separated, parts
Of the picture.

•  You can switch from Zoom to Pan and vice versa simply
by pressing the appropriate function key.

•  Pressing F3, UPDATE VIEW, saves the current view; you
can cycle through the three most recent views and the
original view with Shift-F3, RESTOPE.
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lt is recommended that you experiment further with the
ZOOM/PAN menu and functions to get better acquainted
with them. Table 3-2 will serve as a handy reference; it lists
the functions of each key, including their control versions.
Note that a key, its shifted version, and its control version
may have different meanings.

Table 3-2

VIEWING KEYS SUMMARY

Key Actlon

F1 ZOOM. Activates zoom function and displays
framing box. Joydisk changes Size of framing box.
Press Fl again to cancel zoom function.

Shift-F1 NOF]MAL. F]eadjusts aspect ratio to match original
window of current view.

Ctri-F1 FIXED ZOOM. Equivalent to pressing ZOOM,
decreasing size of framing box, then pressing
VIEW.

F2 PAN. Activates pan function and displays framing
box. Joydisk changes location of framing box.
Press F2 again to cancel pan function.

Shift-F2 OVEPVIEW. Selects default window of entire
screen (4095x3127) for current view and renews
the current view.

Ctrl-F2 SUPEF` OVEFIVIEW. Selects a "super window"
that includes all of 4096x4096 terminal space.

F3 (UPDATE) VIEW. Sets the window for the current
view to match the framing box and renews the
current view.

Shift-F3 l]ESTOPIE. Plestores the current view's window
and framing box to their status before the last
VIEW, OVEPVIEW, or SUPEPI OVEPIVIEW
operation.

CItrl-F3 UPDATE NEXT VIEW. Equivalent to pressing
NEXT VIEW (F4), UPDATE VIEW (F3), then LAST
VIEW (Ctrl-F4), in that order.

F4 NEXT VIEW. Saves status Of the current view and
makes the next higher numbered view the current
One.

Shift-F4 BOPIDEf]. Turns the border around the current
view on or off.

Ctrl-F4 LAST VIEW. Similar to NEXT VIEW, but selects the
next lower numbered view.

F5 VIEW MENU. Turns display of the ZOOM/PAN
menu on or off. When the menu is turned off, the
dialog area reappears.
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EXEF)CISE 5: GIN (GFIAPHIC INPUT)

This exercise gives a briof introduction to GIN (Graphic
Input) mode and two of the GIN features you may find
useful.. inking and rubberbanding.

The terminal can perform a variety of graphic input func-
tions using the 4957 Graphics Tablet. Occasionally, a 4662
or 4663 plotter may be used for GIN. In this exercise, you
will input a few GIN points from the keyboard.

Since GIN is almost always done under host control, the full
range of GIN capabilities is discussed in the Programmers
manual. Also, the host program controlling GIN should
generally give instructions on how to do GIN for the
particular application.

1.     With the torminal in setup mode, enterthe following
commands:

GINENABLE  0  5
GININKING   0  2

The GINENABLE command turns on GIN mode and
instructs the terminal to remain in GIN mode until 5
points have been input from the terminal's keyboard,
with the joydisk as the GIN device. As soon as the
GINENABLE command has been entered, a crosshair
cursor appears on the screen.

The GININKING command turns on the inking feature.
You will see how this operates shortly.

2.     Now press setup. The terminal leaves setup mode and
enters GIN mode.

3-15
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3.     Now movethe crosshairaround the screen with the
joydjsk, then press any key on the t®minal keyboard,
Since inking is turned on, a vector is drawn from the
origin to the screen location under the crosshair (Figure
3-,8A).

When the terminal is connected to a host computer,
pressing a key as you did above will send the coordi-
nates of the point under the crosshair to the computer.
These ccordinates can be stored or processed in some
way, depending on the applications program. This is
the real purpose Of GIN mode, to send coordinate infer-
mation to the computer; vectors drawn on the screen
are simply for visual reference.

4.     Now movethe crosshairto another location and again
press any key on the keyboard. Each time you do this a
vector is drawn from the previous location to the current
one (Figure 3-18B).

Since GIN was enabled for only 5 points, after the fifth
point has been located in this way, the crosshair disap-
pears and the terminal leaves GIN mode.

5.     Now press G Eras. Sincethe inked GIN vectors are not
part Of a segment definition, they are erased.

6.     Now press setup again, then enterthe commands:

GINENABLE  a  5
GINFtuBBEFtBAND  a  2

This enables GIN mode for another 5 points and turns
on the terminal's "bbeHbandl.ng feature. Now press
Setup to leave Setup mode, and move the cursor
around the screen. As you do, a veetor -called a
"bbenband /I.ne - is continuously drawn from the last
point located to the current crosshair location.

Since inking feature is still turned on, each time you
locate a point by pressing a key, a vector is drawn to
that location, just as in the steps above.

After 5 points have been located in this way, the termi-
hal leaves GIN mode and the crosshair disappears.
Press G Eras to clear the screen of the GIN vectors that
were drawn.

3-16
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Flguro 3-1 e. Graphlc Input WIth lnklng.
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EXEF]CISE 6: PFtoGFIAMMING A KEY

Each key on the terminal keyboard generates a default
meaning when the key is pressed. For example, the A key
generates the ASCIl code for the a character (or A , when
Shift is also pressed). However, you can program a key to
generate a different character, or even a sequence of
characters, for your convenience.

A sequence of characters programmed into a key is called a
macro. When you press the key, the macro is expanded-
that is, the characters are entered into the terminal just as if
you typed them in one by one. A macro may contain text,
commands to the terminal or host, or a combination Of
these.

All keys except S*i/f, Crr/, and CaipLs Lock can be
programmed from either the keyboard or the host.

NOTE

Be cautious about programming alphanumeric
keys. For example, if you program the Return key.
you cannot use it to terminate a command.

Macros are identified by macro nqmbcrs in the range from
-150 through 32767. Macros -150 through 143 correspond
to keys on the keyboard (including their Shifted, Ctrl, and
Ctrl-Shifted versions). Macros 144 through 32767 do not
correspond to keys.

This exercise shows how to program a key, how to save the
macro even when the terminal is turned off (if you wish), and
how to return a programmed key to its default meaning. In
addition, the exercise allows you to explore the terminal's
predefinedJi//pa//errs at your leisure.

There are four commands that allow you to program a key:

•  DEFINE lets you define a macro for any key or macro
number (including macros 144 and up which do not
correspond to any keys). A macro created with DEFINE
will be lost when you turn off the terminal or reset it.

•  NVDEFINE works just like DEFINE, but NVDEFINE
macros can be saved in nonvolatile memory by NVSAVE.
When you turn the terminal off, then back on again, the
macro will still be defined.

4107 SEf]VICE

•  LEAFtN lets you program only keys. When you enter
LEAF]N, the terminal prompts you as to what to do next.
LEAPN macros are lost when the terminal is turned off or
reset.

•  NVLEAFtN works like LEAF]N, but NVLEARN macros
can be saved in nonvolatile memory by NVSAVE.

1.     Exercise 2 introduced the FILLPATTEFIN command.
Since you will use this command several times in the
next few steps, program Function Key F5 to generate
the command name, followed by a space:

DEFINE  F5  "FiLLprmERN "cR

Be sure to type in the key name F5, not press the F5
key. Since you must separate the pattern number from
the command name by a space, putting the space in
the macro saves time. The quotation characters serve
as de/I.miters for the defined string, and are required for
the DEFINE and NVDEFINE commands.

To execute a Setup command, the command must end with
a Cf` -a Carriage Return. You can include the Cf` character
in a DEFINE macro, as follows.

2.     Enterthe command STATUS EDITCHARSCFt and
examine the message:

EDITCHAfls .......  Ru CN  -

The third character,  ~ , is the /i./ertr/ char4c/cr. This
character allows you use DEFINE and NVDEFINE to
create macros containing con/ro/ characters -that is,
characters that would normally be executed. The next
step shows an example.
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3.     Program F6to execute the BEGINF]ANELcommand:

DEFINEF6 "BEGINIIANEL   100010001 ~CR"

The ~  before the CFi within quotes tells the terminal that
the next character is a literal character and not to be
executed. When you press F]eturn, the cursor back-
spaces over the ~  and prints the Cf] symbol instead of
performing a Carriage Petum operation. ryou must
press Pleturn again to terminate the DEFINE
command.)

The LEARN and NVLEAF]N commands let you program
keys without worrying about literal characters. However,
function keys Fl and F2 are reserved for displaying
prompts, so if you want to program these keys, you must
use DEFINE/NVDEFINE.

4.     To see how LEAPIN/NVLEAPN works, let's use LEAPN
to program F7 to complete the panel definition begun
by F5 and F6.

First enter the command:

LEAFtN

The terminal responds with the following prompt:

Press the key to be defined:

Press F7. The number 134 (the macro number for F7) is
displayed and the terminal displays the next prompt:

Enter deflnit!on. (Fl terminates definition, F2
deletes last character)

Just enter the following definition for F7, and press Fl
to terminate the definition:

DFIAW  2000   1000CF`   DPIAW   2oo0   3oooCPl
DPIAW   1000   3000Cp   ENDPANELcf]

Note that you can press Peturn and not have to worry
about the literal character, as you did with DEFINE. If
you make a mistake, use F2 to back up and correct the
error Oust like you use the Pub Out key in Setup mode).

3-18

Notice that we have programmed one key to contain several
commands. ryou can do this with DEFINE/NVDEFINE also,
but each time you enter Ci], you must precede it by a literal
character.) You can even make a key definition longer than
one line: just keep typing and the text will wrap arrowHd to
the next line.

Now that you have programmed these keys, let's use them
to explore some of the terminal's predefined color patterns.

5.     Press F5. The command name FILLPATTEF}N appears,
1:ollowed by a space, Enter an integer between 1 and
16, then press Peturn. The fill pattern for subsequent
panels is now set. This fill pattern remains the same
until you change it or turn off the terminal.

6.     Now press F6. The BEGINPANEL command is exe-
cuted and displayed in the dialog area. You will not see
anything in the graphics area yet.

7.     Nowpress F7. Thepanel begun in step5 iscompleted
and filled with the pattern that you selected in Step 2.

8.     You can now explore the patterns that are available
with Function Keys F1 - F3:

•  Press F5 and enter a pattern number, then press
Peturn.

•  Press F6 to begin the panel definition.

•  Press F7 to draw the panel and fill it with the pattern
you have chosen.

Valid pattern numbers are:

-16-     0      Colorso-16.Forexample,pattern
-5 is the same as graphics area
color 5.

1  -16      Textured patterns: stripes, diagonals,
etc.

50 -174      Ditheredcolor patterns. These
patterns use closely spaced dots of
different colors to simulate additional
colors.

All predefined patterns are shown in Appendix J of the
4107/41090peratorsManual.Note,howeNer,that
these patterns use the terminal's factory default color
map. Since you have modified the color map in this
session, some patterns will look different on the screen.

4107 SEPVICE
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9.     The MACPIOS"TUS command allows you to examine
a macro definition without executing it. For example,
enter the following:

MACFtosTATUS  F3

The terminal prints the macro assigned to F3 on the
screen, but does not execute it. You can examine all
currently defined macros with the command
MACROSTATUS -1.

10.  You can delete a macro and return the key to its default
meaning with the LEAPN or DEFINE command. For
example, to delete the macro assigned to F5 enter:

DEFINE  F5

11.   You may also want to try the following:

•  Define keys to draw other boxes on the screen. Then
you can compare different colors or patterns.

•  Use the color interface (Method 1 or 2) to modify the
patterns. The dithered color patterns use the colors
in the dofault color map. If you change the color
map, pattern displays will be modified accordingly.

4107 SEFIVICE
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This completes the familiarization procedure. Section 1 of
the 4/07/4/09 0pemarfors Marr!"a/ contains similar informa-
tion but with color illustrations (instead of gray tones); that
manual also contains references to the 4109, which you
should ignore. Peter to that manual for more detailed infor-
mation about 4107 commands and functions.
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Section 4

THEORY OF OPERATION

This section describes the theory of operation of the Termi-
nal Control board, Display Control board, PAM3 board,
Power Supply Module, and the keyboard. Display Module
theory is covered in its own separate service manual.

This theory write-up requires that the reader be generally
knowledgeable about basic digital design. Certain abbrevia-
tions and acronyms have found their way into common use
in the industry. Such terminology is used (sparingly)

4107 SEPIVICE

because most digital-service technicians are aware of
these terms.

Since many people assimilate and retain pictorial informa-
tion more readily than text information, this section includes
many illustrations and diagrams. The block diagrams
present conceptual information, while the timing diagrams
emphasize operating characteristics.

4-1
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OVERVIEW

The 4107 Terminal is a computer display terminal that dis-
plays alphanumerics and graphics in color. It can be used
for text editing, graphics display, and other general purpose
input/output. The terminal's firmware decodes commands
entered by the operator or sent by a host computer. The
Programmer's Reference manual describes the range of
firmware-related features. This theory discussion focuses
on the hardware aspects of the terminal and only describes
the firmware features needed for troubleshooting. The 4107
contains a Self Test routine in POM that is the principal
diagnostic tool for fault isolation.

4-2
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Figure 4-1  is a block diagram of the 4107 terminal. This
diagram shows the main functional modules of the terminal.
These are:

•  Terminal Control board

•  Display Control board

•  RAM3 (memory) board

•  Color Display Module (approx.15" diagonal measure)

•  Keyboard Module

•  Power supply Module

Next is a simplified description of how the terminal proc-
esses data to make color graphics and text on the CF}T
screen. The detailed theory descriptions follow this over-
view (grouped under module or board headings).

4107 SEF`VICE
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Fl9ure 4-1. 4107 System Block D]agram.
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GENERAL OPEFIATION

Let's begin by examining the general aspects of 4107 oper-
ation; namely, the processing, storage, and display of data.
Pofer to Figure 4-2 while reading this functional description.

NOTE

The term "dialog text" refers to alpha characters
displayed in resporrse to host-termirral command/
datafoow.

The term "pixel" (picture element) refers to the
individual data dots on the display; the smallest
unit Of displayable inf ormation.

First, the operator enters data at the keyboard. The proces-
sor and keyboard/host interfaces (on Terminal Control
board) convert this data into AScll characters which are
sent to the host over the Pis-232 line. The response from the
host may be alphanumeric character data or graphics data.
In either case, the processor takes it trom the host port and
sends it to the appropriate memories (both are on the Dis-
play Control board). The graphics data memory consists of
four bit-planes. Each of the four bit-planes stores data tor all
pixel locations on the display screen. These graphics mem-
ories then write four bits of data per pixel to the Color Map.
The Color Map converts each four-bit pixel into one of six-
teen colors, according to the color index loaded by the
processor. This Color Map then sends the color coded pix-
els to the three guns (red, green, blue) in the Display Mod-
ule's CFIT.

Dialog data passes from the processor to the Dialog Mem-
ory list. At the appropriate times this list sends its contents
(character bytes) to the Character ROM. The PIOM converts
each character byte into a corresponding pattern of pixels.
As successive scan lines are read, this creates the charac-
ter within a 7 x 9 pixel area. (See NOTE below). The serial
stream of character bits enters the Color Map (along with
graphics data). This map adds the color value to the alpha
pixels and sends them to the Display Module, where they
are superimposed on the graphics data image.

The ``character attributes" (blinking or not, background
transparent or opaque, etc.) are programmable via firmware
codes. This attribute data is added to the dialog data by
custom logic arrays located just ahead of the Color Map.

4-4

NOTE

Tiext characters occupy a 7 x 9 area in a 8 x I 5 pixel
cell. This allows room for borders, underline, and
special characters.

The processor requires its own random access memory,
apart from the display memories on the Display Control
board. Part Of this processor RAM is located on the Terminal
Control board. The remainder of the processor HAM is
located on the separate RAM3 board.

Host-Processor-Controller Functions

The host system sends commands and data to the 4107,
which enters the host I/F. The processor executes these
4107-style commands, and manages host-terminal com-
munications. The processor manages all functions in the
terminal according to its firmware in POM. This processor
also manages the operations of the Display Control board.

The processor has direct access to the graphics and alpha
memories, as do other DMA devices. The Display Control
board accesses memory locations and sends the data to the
screen for refresh without processor intervention; this pro-
vides faster operation.

Graphics/Dialog Displays and the Color Map

Graphics and dialog data are stored in memory arrays that
correspond to the display screen. Each location in graphics
memory matches a pixel location on the screen. The dialog
memory is a list that sends data to the screen as whole
characters (not pixels). The graphics/dialog data from these
memories refer to a color index map on the way to the dis-
play screen. The color map is also a memory and stores the
color index values written by the processor (in response to
operator commands). The color map translates pixel data
into one of the defined colors for display on the screen. The
color map can be reprogrammed (via the processor) to
contain any eight colors from a possible 64 color
combinations.

The display screen contains a fixed ``graphics area", and a
scrollable "dialog area." See Figure 4-3. The dialog area
background index is normally transparent, so the graphics
area shows through on the screen. The display also fea-
tures two types of cursors: the graphics cross-hair cursor,
and the dialog cursor, of which there are two types: under-
line and full block.

4107 SEPIVICE
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Flgure 4-2. 4107 Functional Dlagram.
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Figure 4-5. Map Of I/0 Addr®9s Specs.
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TERMINAL CONTROL BOAF]D

The following text describes the theory of operation of the
Terminal Control board. This board contains the processor,
main memory, and the interface units to the keyboard, host,
and peripherals. Figure 4-6 shows the functional blocks that
comprise the Terminal Control board.

GENEFIAL BOAFtD OPERATION

The Terminal Control board architecture is based on the
80186 microprocessor. The board contains two busses:

•  Processor address bus

•  Processor data bus

Ziiiil

Ziii!

The timing for the processor, its memory, and other devices,
comes from 14.7456 Mhz crystal oscillator on the Terminal
Control board.

A 96-pin connector passes data and control information to
the Display Control board. Another such connector (physi-
cally located on the Display Control board) connects the
Terminal Control board to the PAM3 memory board.
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The remaining processor circuit block headings
describe the blocks located OUTSIDE the proces-
sor chip.

Clock Circuitry

The 14.7456 Mhz crystal oscillator on this board clocks the
processor. The processor's X1 (clock) input sends this clock
signal to an internal oscillator that makes the processor
clock waveform. A divide-by-two counter derives the signal
for the processor's own use. A CLKOUT signal, from the
processor, makes this clock signal available tor peripheral
circuits. The Clock circuitry also amplifies the crystal clock
signal, TEF"CLK-1, to the non-TTL level required by the
processor.

Address Latches

The Terminal Control address bus connects to the proces-
sor's internal address/data bus via a set of three Address
Latches. These transparent latches store (demultiplex) the
processor's 20 bits of address and four bits of status infor-
mation. The outputs Of these latches are the buffered proc-
essor address lines Of all the system devices (on both, the
Terminal Control board and the Display Control board).

F)ead/Write Control

The read and write lines are buffered through this set of
gates. The MDEN-1 (Memory Data Enable) line is only used
tor internal testing. This line prevents the processor from
reading or writing to other devices. The BRW-1 signal indi-
cates to other bus devices that a read or write is in progress.

The processor does not necessarily produce valid data at
the beginning of a write cycle. The LATEPW-1 (Late Head/
Write) signal, which is BPIW-1 delayed one clock cycle by a
flip-flop, signifies valid data to F`AMs on the Display
Control board.

4107 SEPIVICE
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Reset BIock

The processor's input PESET line uses a switch and typical
PC-type reset circuit. The diode discharges the capacitor
when power is turned off; this circuit assures a proper proc-
essor reset when power is turned on again.

FtESET Control

The processor's reset output line is controlled by the pro-
grammable select lines PCS5 and PCS6. These lines dis-
able NMl and turn off the system reset via a set of
cross{oupled AND gates.

NMI Logic

This set of logic controls the Non-Maskable Interrupt control
line. The AND-OP gate pair, in the NMl line, allows this line
to work for both testing, and actual system use. A test pin on
the test connector controls the NMl line. Also, the Key-
board/Communications interface (a type-2681  DUAPT)
requests NMl if the host sends a character while the NMI-
Enable Flip-flop is enabled.

Ready Logic

A pair of AND-OPl gates, in the APIDY (ready) line, combines
the ready signals from various inputs. PIEADYOPl comes
trom the Test Connector and forces the processor ready
regardless of the states of the other ready signals.
RAMRDY (HAM ready), DISPF`DY (display ready), and
PDYAND (another test connector signal) are ANDed
together, then Oped with PDYOP, to drive the processor's
APIDY input.

Other Circuitry

Other assorted gates, in the the input control lines to the
processor, function as follows. The inverter in the HOLD line
allows this line to be used by an external device; otherwise,
the line would have to be grounded.

4107 SEl]VICE

System Address Decode

This circuit block accepts address lines from the processor
and decodes them into memory/peripheral selector lines.
This block consists of a "custom gate array" chip and sev-
eral discrete gates. The gate array's address inputs are A14
through A19 (except A17). This chip also accepts several
status and control lines from the processor: ALE/QSO, LCS,
BHE, AO, BWP, LATERW, and LS2. The selector outputs
are listed in Table 4-2.

Table 4-2

ADDF)ESS SELECTOF) OUTPUTS

Signal Name Selected Area

Memory F`AMcsoro Memory; 0 - 3FFF (EVEN)
Addresses PIAMCS10 Memory; 0 -3FFF (ODD)

PIAMCS20 Memory; 4000 - 7FFF (EVEN)
F`AMCS30 Memory; 4000 - 7FFF (ODD)
281 7Csro Erasable BOM; 10000 -17FFF
ALPHAcsro Alpha Memory; 18000 - 1 FFFF
GF`APHCSO Graphics Memory; 40000 -80000
TESTCSO Memory test area; 20000 - 40000

Byteoword HIWP-0 Late High Write decode
Write Enables LOWP-0 Late Low Write decode
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NON-VOLATILE MEMOF]Y

The Non-Volatile Memory block consists of a 2K x 8-bit
EEPFIOM memory chip. This chip is an Elecrically Erasable
Programmable POM. (It replaces a CMOS HAM with battery
backup, thus eliminating a battery and increasing reliabil-
ity). The EEPPIOM is used to store non-volatile parameters
such as: baud rates, prompt mode strings, and definitions
for keys.

The inputs and outputs of the EEPPIOM block are: address,
data, and control. See Figure 4-12, a functional block dia-
gram. The address inputs connect to the board address bus
lines: A0 through A10. The data inputs and outputs connect
to the Processor Data Bus lines, ADO to AD7. The control
lines are connected to:

•  2817CS -chip select

•  BPID -read command (buffered)

•  LOWR -write command (to low memory)

•  21 Volts -required to read or write to the chip.

The chip's status output, which is labeled PIDY/BUSY,
becomes the signal: 2817PIDY. The processor checks this
line. prior to reading or writing, to be assured that a previous
write cycle is not still in progress.

Because the chip has limited write cycle life, the system
writes to the 2817 only as necessary. Before writing a
parameter into the chip, it checks to see if the value has
actually changed from the already stored value. If no
change is detected, then no write operation occurs.

The EEPPIOM timing and wait states are set for a relatively
slow operating cycle. Since the EEPPIOM is only read at
power up or when parameters are updated, access can be
slower. Consequently, the chip operates on a 450 nsec
cycle. The WAIT states are determined by the status of the
PIEADY line.

The lollowing are some constraints regarding wait states:

•  To read the chip, two 80186 wait states are required.

•  To write to the chip, no wait states are required.

•  Other devices, independant of the processor, must
always check BUSY status, if they do not know the pre-

I vious activity of the processor.

Figure 4-12. Nan-Volatile Memory BIock Diagram.
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PF)OGFtAM MEMOF]Y BLOCK

The Program Memory block contains the system firmware.
The design will accomodate several types of EPPOM chips
but the 27128 and 27256 are the most likely to be used.

Figure 4-13 shows the arrangement of the eight EPPOMs
that comprise this circuit block. The odd and even
addresses are assigned to alternate EPPIOMs in four pairs.
The lower three pairs are enabled by processor select lines:
MCS1, MCS2, and MCS3. The last pair of EPF`OMs is
selected by the processor select line, UCS. At power-up the
UCS signal is the only chip select that is active. This auto-
matically selects the upper bank, which contains the power-
up codes. This also assures that all other POMs are inactive
until power-up is completed and the system is fully
initialized.

Ziiiil

-

When 27128 and 27256 EPPOMs are used, the bank size is
64K words. System firmware (rather than hardware) man-
ages the addressing of EPPIOMS and allocation of bank
sizes (in processor address space). Consequently, straps
are not needed to change address bounderies or
chip types.

The processor clock sets the length of time for a read and
write cycle. The 14.7456 MHz clock results in a clock period
of 135 nsec. The chip select access time requirement is 3
clock periods (405 nsec). The address access time for these
chips is 314 nsec, and the read enable access time is
143 nsec.

Flgure 4-13. Program Memory Block Diagram.
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SYSTEM RAM BLOCK

The HAM block consists of four 8K x 8 bit PIAM chips. The
2186 RAM is designed to operate with the 80186 and is the
principal component in this circuit block. This HAM stores
firmware related data, userrdefined key definitions, etc.
Figure 4-14 shows the functional arrangement of these
RAMs and their signal lines. The four F`AMs are divided into
two pairs. Each pair is divided between odd and even
addresses. One pair is "low" RAM (addresses 0000 -
3FFF), while the other is "high" PIAM (addresses 4000
7FFF). Notice that the "chip selects" are separate for
each RAM.

4-20
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The 2186 is called a "pseudo static" f]AM chip, because it
provides its own refresh for the dynamic cells. This self-
refreshing feature is desirable, but could result in unstable
data if an access were to occur while such a refresh were in
progress. To avoid this problem, the DAM "ready" lines go
false during static refresh, causing the system to wait until
the refresh cycle is complete. The 510 ohm pull-up resistor
on the HEADY line provides current for the open-drain
Output.

There are no straps associated with these FIAMs because
their parameters are fixed.

The Display List (segment) Memory is located on the RAM3
board for the 256k bytes of RAM (address 20000 -3FFFF
and C0000 -DFFFF).
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FIgure 4-14. FtAMs BIock Dlagram.
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KEYBOAFtD AND COMMUNICATIONS
POF]T BLOCKS

The Keyboard-to-Processor Interface and the Host Com-
munications-to-Processor Interface are both handled by a
single two-channel chip (a DUART). The basic functional
arrangement of these circuits is shown in Figure 4-15.

Notice that both channels connect to the Processor Data
Bus and Address Bus. Also the processor may receive DMA
requests, or non-maskable interrupts, directly from the Host
Communications Port via the PICV/PIDY line.

DUAF]T Transciever Chip

The DUAPIT (Dual Asynchronous PleceiverITransmitter) is a
2681 chip. Figure 4-16 is the generalized block diagram for
this DUART chip. In this diagram the two channels are
called channels ``A" and "8." Channel A shows its func-

tional details. Since channel 8 is identical in hardware com-
position to channel A, the diagram omits the detail in
Channel 8. Channel A functions as the Keyboard I/F, and
Channel a is the Host Port I/F for the terminal.

The 2681  possesses the following features:

•  Both channels are full-duplex asynchronous

•  Quadruple buffered receiver data registers

•  Programmable data format

•  Programmable baud rates for each channel

The chip contains a multi-purpose, 7-line input port, and a
multi-purpose 8-bit output port. The chip also contains a
timing block that either provides timing for the chip, or
accepts external timing (as from the processor). An Inter-
rupt Control and an Operation Control block manage the
read, write, interrupts, and address decoding functions.

Figure 4-15. Keyboard and Host Comm I/F BIocks.
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Figure 4-16. DUAFtT General BIock Diagram.
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Keyboard Interface

This circuitry provides the data input, data output, reset,
and power supply to the keyboard. This description covers
both the external circuitry and the internal DUAPT func-
tions. This circuitry is described first as it functions when the
keyboard generates data; next, the same circuits are
described during information flow to the keyboard.

As a key is pressed, data flows from the keyboard toward
the PIXDA (Peceive data, channel A) input of the DUAPT.
This data path flows through two intermediate circuit blocks
shown in Figure 4-17. The first circuit is a set of diodes and
resistors that function as a level shifter; this circuitry also
provides termination for the keyboard driver circuit. The
second circuit is called the clamping gate; it prevents the
keyboard from overrunning the 2681.

The DUAPIT's OP4 output makes the RXPDA-0 (receive
ready channel A) signal. When the DUAPT receives a char-
acter from the keyboard, it asserts this line, which activates
the clamping gate. The clamping gate holds KBPDAIA-1
low, which is monitored by the keyboard. The keyboard will
not send any more characters to the DUAPIT until this line
goes high. The clamping gate also forces the DUAPT's
PXDA line inactive, so the DUAf]T cannot interpret the
clamp as a character. After the processor has read the data
out of the DUAPT, the DUAPT negates the PXDYA line; this
releases the clamp, which alerts the keyboard that it is
again free to send. This implements the keyboard-to-proc-
essor handshake protocol.

Before the processor sends a command to the keyboard, it
first reads the DUART's lp4 status line. If the keyboard is
not ready to receive a command, it clamps KBTDATA-1  low;
this makes lp4 go high. While this condition is true, the
processor waits to send the next command until the key-
board releases KBTDAIA-1. This implements the processor-
to-keyboard handshake protocol.

During Self Test, the keyboard is held in a reset condition
(via OP3 of the DUAPIT) while the local interface circuitry is
being tested. The KBTEST-1 signal enables the 74LS38
(U275C); this causes the transmitted data on KBPDAIA-1 to
loop back into KBPIDATA-1, where is is received by the
DUAPT as if it had come from the keyboard. This allows
both the input and the output data paths to be verified by
Self Test.

4-24
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The 14.7456 MHz DISPCLK signal clocks the DUAPIT. The
system clock passes through a pair of flip-flops con figured
as a divide-by-four counter, which provides the 3.6864 MHz
clock required by the DUAPT.

The general purpose output, OP3, is programmable to reset
the Keyboard.

Host Communications Interface

Channel a of the 2681  DUAPT is the host communications
interface. The external circuitry to the chip is minimal, con-
sisting of buffers and a combinational logic chip for the DTPI
signal. Table 4-3 relates the Pis-232 connector pin numbers
to their corresponding DUAPT pin numbers. The table also
gives both RS-232 names and DUAF]T names.

The OP7 output from the DUART is used with Self Test to
light an LED for certain error codes.

The DTPl (Data Terminal Heady) condition is derived from
the logic states of three DUAPT output lines. The first line,
OP5 is the same as the PXDB (buffered receive data availa-
ble) input to the DUAPIT. The states of the other two lines,
OP2 and OP6, are determined internally, by programming of
the DUAPIT.

The timing and other general DUAPIT functions were cov-
ered under the Keyboard Interface heading.

Table 4-3

HOST POFtT INTERFACE PIN NUMBEFts

FtsL232 Con nectar DUAF)T Connector
(to/from Host)

1

2
3
4
5
6
7
8
if
12

15

17
19

20

Chassis
TDAIA
RDAIA
PITS
CTS
DSF]
Signal
DCD
SPTS(A)
SDCD
TC
F]C

SPITS(C)
DTPl

Ground
(to)

(from)
(to)

(from)
(from)

Ground
(from)

(to)
(from)
('rom)
(from)

('0)
(to)
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Figure 4.17. Keyboard Interface.
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HAFtD-COPY/PRINTER INTEF)FACE

Terminal-to-printer interfacing is provided by:

•  an 8255A interface chip,

•  a 10-bit buffer, and

•  a schmitttrigger.

Figure 4-18 is a functional representation of the I/F chip
and the supporting circuitry that together form the Printer I/
F block. The 8255A is a programmable chip with three I/0
ports, an input data buffer, and a control block. The three
ports may be programmed for various uses depending on
the particular application. As used in this circuitry, the A

Port functions as a data output port (supplying the data
lines to the printer). The 8 Port functions as a feedback
input, from the printer, and other system status. The C Port
handles the lines that control the printer, and other
system functions.

The A Port output passes through a buffer on its way to the
printer's data input connector. The data input, to the 8255A
I/F chip, is buffered by an internal buffer. The schmitt trigger
circuit, outside the chip, regulates and inverts the feedback
lines between the printer and the I/F chip. The acknowledge
line enters Port C, instead of Port a, so this feedback line is
not inverted as the others are. The schmitt trigger still
clamps/regulates this acknowledge line.

Figure 4-1 e. Printer Interface to Block Diagram.
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r-`
2-POFtT PEF]IPHERAL INTEFtFACE

The terminal has two PS-232 ports, through which it com-
muncations with Pis-232 peripheral devices such as plotters
or graphic input tablets. These two ports, and their associ-
ated firmware, are known as the 2Ppl, 2-Port Peripheral
Interface. The 2Ppl uses the 2681  DUAPIT (Dual Asynchro-
nous PeceiverITransmitter) chip, shown in Figure 4-16. The
2681  contains a multipurpose, 7-line input port, and a multi-
purpose 8-bit output port. The chip also contains a timing
block that either provides timing for the chip, or accepts
external timing from the processor. An Interrupt Control and
an Operation Control block manage the read, write, inter-
rupts, and address decoding functions.

There is also an 8-line data buffer to minimize the potential
of receiver overrun. It is controlled by the operation control
block to allow read and write operations to take place
between the controlling CPU and the DUART. Each channel
A and a have a Transmit Holding Plegister, Transmit Shift
Pegister, Peceiver Holding Plegister, Peceiver Shift F`egis-
ter, Mode Plegister, Command Plegister, and a Select
Plegister.

The operating frequency for each receiver and transmitter

/\        can beselected independentlyfromthe baud rategenera-
tor, the counter timer, or from an external input.

The transmitter accepts parallel data from the CPU, con-
verts it to a serial bit stream, inserts the appropriate start,
stop, and operational parity bits and outputs a composite
serial stream of data on the TXD output pin. The receiver
accepts serial data on the PlxD pin, converts this serial
input to parallel format, checks for start bit, stop bit, parity

Pit (if any), or break condition and sends an assembled to
the cpu.

The 2681 possesses the following features:

•  Both channels are full-duplex asynchronous.

•  Quadruple buffered receiver data registers.

•  Programmable data format.

•  Programmable baud rates tor each channel.

ZiiE
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The DUAPIT, that drives the two Pis-232 style connector
peripheral ports, is chip-selected by Pcsro. The chip uses
address lines Al through A4. It also connects to data lines
AD8 through AD15 (high byte). The write enable is driven by
BHE and BWPl. The read enable is controlled by BRD. The
interrupt output is OPled with PPllNTERINT-1  and they drive
lNT2-1.

The 2Ppl has the following PS-232 output pins:

•  FGND (pin 1 ) -frame ground or chassis ground.

•  TDATA, transmitted data (pin 2) -The terminal receives
data from the peripheral device on this signal line.

•  PIDAIA, received data (pin 3) -The terminal transmits
data to the peripheral device on this signal line.

•  RTS, request-to-send (pin 4)

•  CTS, clear-to-send (pin 5) - Used for DTFVCTS flagging
between the terminal and its peripheral device. By
asserting CTS, the terminal grants permission for the
peripheral device to send data to it.

•  DSP, data-set-ready (pin 6)

•  SGND, signal ground (pin 7)

•  DCD, data¢arrierrdetect (pin 8)

•  DTPl, data-terminal-ready (pin 20) -Used for DTS/CTS
tlagging between the terminal and its peripheral device.
By asserting DTP, the peripheral device grants permis-
sion for the terminal to send data to it.

BELL CIFtcuIT

The "speaker" for this terminal is a small audio transducer
that provides the bell tone (prompt). This circuit is driven by
one of the timer outputs from the processor. Firmware deter-
mines the output frequency] which in most cases will be
about 2000 Hz.
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KEYBOARD MODULE THEOF]Y

The Keyboard Module is physically separate from the termi-
nal, the only connection is by a cable. The Keyboard Mod-
ule contains:

•  the alphanumeric keyset

•  the numeric keypad

•  graphics joy-disk

•  twelve special-purpose function keys

•  a keyboard controller chip

•  Two character decoder chips

•  Other associated circuitry (drives CAPS LOCK key
LED, etc.)

Figure 4-19 depicts the arrangement of the various tunc-
tional parts Of the keyboard module.

The keyboard operates through a full duplex serial inter-
face. The data protocol is 1200 baud asynchronous. The
timing and data transmission is typical of a standard
DUART, and is a serial data stream as depicted in
Figure 4-20.

STOP BITS                                        DATA BITS                                   START BIT+
s¥ErNTG     I C 8 7 6 5 4 3 2 1 0 A

4525-34

11        10       9         8        7         6        5         4         3         2         1DdEEFCLTd&N[[.I+

Fl9ure 4-20. Serial Character Fomat.
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Flgur® 4-19. I{eyboard Module BIock Diagram.
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KEYBOAF]D CONTROLLER IC

The keyboard controller is a microprocessor that interfaces
between the keyboard and the rest of the terminal. It oper-
ates between the Keyboard/Host Comm I/F (on the Terminal
Control board), and the key character decoders (on the
keyboard module). Figure 4-21  is a functional block diagram
of this keyboard controller chip. This controller scans the
keys and then debounces the key codes when a key is
pressed. The controller places the key characters in an
output queue; an 8 byte FIFO. Characters then exit the
FIFO over the KDO-1 output line.

The terminal processor manages this controller according
to the firmware in the terminal's ROMs. The controller
receives control or flagging information (from the processor
and Keyboard/Host-Comm I/F) over its KDl-1 and RESET-1
input lines.

The Keyboard Module interface consists of five lines:

•  KDl-1  (pin 1) -Keyboard Data ln (to the Keyboard
Module)

•  KDO-1 (pin 2) -Keyboard Data Out (to the main terminal)

•  PIESET-0 (pin 4) - Preset to the keyboard

•  CND (pin 5) -Ground to the keyboard

•   + 12V (pin 6) -Vcc power to keyboard

4-30

Figure 4-21. Keyboard Controller BIock Diagram.
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OPERATION OF THE CHARACTER DECODERS           column intersections in a matrix of circuit runs. When a key
AND KEYBOARD                                                                               is pressed, a connection is formed between one row and

one column in the matrix. A unique combination of row and
The two keysets (alphanumeric and numeric pad) and the                column connections specifies each particular key. See
joy disk all consist of key switches that make contact at row-            Figure 4-22.
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Figure 4-22. Key Matrix and F)ow/Column Decoders.
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CHAF]ACTEF] GENEFtAITION

Sequence of events tor generating a key code:

1 ) The keyboard controller places a strobe on the column
decoder; this disables the outputs of the column decoder,
but allows the controller to sequentially read the column
line states.

2) The controller then sequentially reads the status of
the column lines in the key matrix (via the column de-
coder chip).

3) When the controller detects a key is pressed, it reads all
the row lines (via the Pow Decoder) to see which row is also
active.

4) From the known active row and active column, the con-
troller generates the appropriate character code. This code
is actually two codes: a press code, and a release code. The
press code falls in the range of 00(Hex) to 55(Hex) and are
listed in Appendix D. ITable D-1  lists codes for North Ameri-
can key sets; foreign key codes are also listed in that appen-
dix). The release codes are formed by adding 80(Hex) to
each corresponding press-key-code.

5) The controller sends a serial character code to the Termi-
nal Control board over the KDO-1 output line. See Figure
4-20, again.

4-32

DISPLAY CONTROL BOAF)D
CIRCUIT THEORY

OVEF]VIEW AND GENEF]AL DESCRIPTION

The Display Control Board (DCB) generates and stores all
of the graphics and dialog (text) data, and it makes control
signals for the Display Module. The DCB consists of four
major functional units (see Figure 4-23):

•  Processor interface (via terminal's system bus).

•  Graphics memory and control logic. The graphics mem-
ory stores 1024 by 512 pixels, of which 640 horizontal by
480 vertical pixels are displayable. The bit map is four
bits deep, allowing sixteen graphics colors to be dis-
played at once.

•  Dialog (alphanumeric) memory and control. This circuitry
consists of the dialog memory, its controller chip, and
other control logic. The dialog memory is list driven and
provides the text on the dialog part of the display screen.

•  Pixel Priority Control Logic and Color Map. The pixel

priority logic places the cursors, graphics, and dialog text
on the proper layers on the display. The Color Map is
programmable by the user and allows any dialog/graph-
ics/graphic-cursor values to be reprogrammed to any
one of the available colors.

•  Timing, syncs, and clocks. This circuitry controls the
timing of the display system and synchronizes the vafi-
ous circuit blocks and the display module to itself.

Figure 4-24  is a detailed block diagram of the DCB. The
block names correspond to the names on the schematics
(Section 11), except where a block is divided into even
smaller functional blocks. The Graphics Memory Control
block and Graphics Memory (Planes 0, 1, 2, 3) are shown as
dotted boxes and are divided into smaller functional units.
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THEOPIY  OF OPEPIATION
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PF]OCESSOFt INTEF]FACE

The DCB receives data, address, and status information
from the processor (on the Terminal Control Board) via a set
ot latches, collectively called the Processor Interface; the
data latches retain data passing to and from the processor.

-

ZziiE

These blocks interface between the DCB's main bus and
the system processor bus (on the Terminal Control board).
This portion of the circuitry also includes the control regis-
ters for the Alpha and Graphics I/0 circuits; this block con-
verts DCB bus addresses and data tor the alpha and
graphics circuits. See Figure 4-25.

Fl9ure 4-25. Processor Interface to Display Control Board.
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Processor Address Latches

This block consists of three latches that capture address
and status information trom the processor's AD bus. The
system address lines, AO-1 through A13-1, are latched and
placed on the DCB address bus as BLA0 through BLA17-1
(``big latch" address).

Besides serving as the address interface, this block also
accepts status information from the processor. The latches
receive the following status lines:

•  WFICY-1 Write cycle

•  BHE-1 Byte high enable (used with address bit, AO, to
determine if the low byte, high byte, or both are to be
enabled).

These signals are all transferred onto the DCB bus and are
named the same except for the BL in front (i.e. BHE
becomes BLBHE, and WPICY becomes BLWPCY).

These latches are clocked by BLCLOCK-0 from the Proces-
sor/Display Arbitration circuit.

Processor Data I/0 Latches

This block consists of two bi-directional latches that pass
data back and forth from the system data bus to the DCB
data bus. The system data lines, ADO-1 to AD15-1, become
BLDO-1 to BLD15-1. The send versus receive signals come
from the Processor/Display Arbitration circuit block; this
block also provides the clock for these I/0 latches.

These latches pass read data from the DCB to the proces-
sor in the usual manner. However, when the processor
writes instructions to the DCB (processor-to-display write
cycle), these latches operate as follows: The processor
writes address, data, and status into the latch upon
BLCLOCK-0. Then, the processor is free to execute other
operations (bus cycle, etc.) while the DCB is acting on this
instruction. If the processor tries to send another instruction
to the DCB before it has finished executing the first instruc-
tion, the PIEADY line causes the processor to wait until this
instruction is executed. This scheme speeds up operations,
by permitting the processor to perform other operations
while the DCB is busy.

4-36

Alpha & Graphics Control F]egisters

This block consists of three pairs of registers: the alpha and
graphics registers selector, the alpha control/status regis-
ter,and the graphics control/status register. The alpha and
graphics registers are bi-directional, allowing a status read
as well as control write.

Control Ftegisters Select. This register makes the I/0
enable lines for several circuit blocks on the DCB. Each of
the two chips receive address inputs via BLA1 -1 to BLA6-1.
One chip sends word/byte read requests to the addressed
blocks; the second chip generates word write strobes for
certain blocks. The word read register is enabled by the
VIDIO and PIENB (Front-End PAL). The word write register
is enabled by the HWSTB (hardware strobe) line.

The outputs from the read register are:

•  TESTPD-0 - Read enable for Self Test buffer.

•  FONTPD-O -Head enable for alpha Font POM buffer.

•  GCNTLFID-0 -Plead enable for the Graphics Control
Plegister.

•  ACNTLPID-0 -Head enable for the Alpha Control
Pegister.

The outputs from the write register are:

•  XPAN-0 - write strobe for the X-Crosshair Pan register.

•  YPAN-0 -write strobe for the Y-Crosshair Pan register.

•  XCUPl-0 -write strobe for the X-Cursor register.

•  YCUR-0 -write strobe for the Y-Cursor register.

•  TBWIN-0 -write strobe for the "top/bottom alpha win-
dow shade."

•  GCNTLWP-0 -write strobe for the Graphics Control
Plegister.

•  ACNTLWpro - write strobe for the Alpha Control
Pegister.

4107 SEF`VICE
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Alpha Control l]eglster. This register interfaces between
the board's data bus and the alpha/dialog control lines. The
register accepts control input from the processor and sends
this out over its main output lines. The register also allows
the processor to read the current status Of the same control
lines. These control lines are:

•  CHAPBLINKCLOCK-1 -Character blink clock; accepts
alpha character blink command (See NOTE).

•  CUBLINKCLK-1 -Cursor blink clock; accepts alpha
cursor command (See NOTE).

•  BLOCKCUP-1 -Changes alpha cursor from two-line to
full¢ell cursor.

•  XPPNTENB-1 -BIocks out graphics in cells where
alpha characters also appear on display. When set, it
enables graphics pixels to be seen behind characters
that have a background color of 0.

•  AIIAGEO-1 to APAGE2-1 -to Character Font PIOM; not
used in current applications (smaller POMs do not
require it).

•  CLRPIX-0 -"Clear pixel" sets the pixel value to black
(no video); used only for testing.

•  VF]ESETO - "Video reset" is used to test the video

-        section.
•  ATTPITEST-1 -This allows Self Test to check the attrib-

ute gate array.

•  VIDOFF-1 -not used in 4107.

•  CAL-1 -not used in 4107.

•  STOPPIX-1 -This line allows the processor to read the
Color Map without causing interference on the display
screen; it temporarily disables the clock enable to the
video output register.

•  ODD-1 ~ not used in 4107.

NOTE

The blink rate for alpha characters and oursor is
controlled by firmware (not these hardware
registers).

These register chips are clocked in the write direction by
ACNTLWPl-O (the enable pins are tied active). The chips are
clocked in the status-read direction by RAMPDCLK-0; the
read enable comes from ACNTLPID-0.

•-

4107 SEF`VICE

Graphies Control Data Ftegisters. The terminal uses this
register to set up the various graphic circuitry control
parameters.

This block consists of two registers which receive control
signals from the DCB data bus. These latches decode their
data input lines (from the processor) into actual control
signals for the various graphics circuit blocks. The proces-
sor may also read these latches, to examine the current
status of these control lines.

These registers send out the following graphics control
lines:

•  SHIFTO-1 to SHIFT3-1 -These lines control the shift
modes of the data shifter PAL, which controls the shift
register's shift/count operations. See Table 4-6 (Data
Shifter Modes) for details.

•  GPAGE1-1 -This selects "graphics page 1 " (versus
"page 0") for reading data from graphics memory.

•  GWF]ENO-0 to GWF]EN3-0 -These are separate write
enable lines for the four memory planes in the graphics
bit map.

•  ALUO-1 to ALU2-1 -These lines select one of eight
modes for the ALU (writing data into the graphics mom-
ory). See Table 4-5 (ALU Modes) for details.

•  WPIBOTH-1 -This enable allows simultaneous writing
to both halves of the graphics memory; this is used pri-
marily for fast screen erase.

The two chips that make this register, are permanently
enabled in the write direction and are clocked by
GCNTLwfro. The same chips are read enabled by
GCNTLPID-0; the chips are read¢Iocked by PAMPIDCLK-0.

Processor Interrupt

This block provides interrupt feedback to the processor. The
alpha controller chip generates an interrupt signal called
INT-1. This signal is Oped with the system interrupt signal
(INT-0), from the additional 96-pin connector. The resulting
signal, DISPINT-1, is placed back on the system bus to the
processor. This signal tells the processor that the DCB is
generating an interrupt and wants service.
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Processor/Display Arbitration

This block is a programmable array logic chip that could be
called the ``front end PAL" (since it drives the control PALs
for the alpha and graphics systems). The main function of
this chip is arbitration between the processor and the DCB
for controlling the alpha and graphics sections. The chip
functions as a two-bit state machine (four states) that tells
the processor if the DCB is busy or not. The four states and
jump conditions are shown in Figure 4-26. The chip accepts
numerous inputs that indicate the busy condition of the
DCB. When the board conditions are right and the right PAL
states are up, the processor can access the DCB.

The inputs for this chip are certain control lines on the DCB
bus and certain control and I/0 lines from the system bus.
These inputs are combined by the internal logic array to
make the required output signals. The outputs control the
Processor I/0 Data Latch and the Graphics and Alpha Con-
trol Pegisters. These input lines and conditions are:

•  GBUSY-0 -Graphics system busy report.

•  ABUSY-O -Alpha system busy report.

•  LS2-0 -Not I/0 space. "Latched status 2"; a processor
status bit that indicates whether the current bus cycle is
a memory access or an I/0 access.

•  A18-1 -UpperAddress bits.

•  A19-1 -UpperAddress bits.

•  ALPHACS-O -Alpha system chip select from processor.

•  VIDIO-O -Processor access to certain parts of the DCB
not accessed by ALPHACS-O.

•  LATERW-0 -Late read or write, from Terminal Control
board. IThis is BPW-1 delayed by one processor clock
cycle.)

•  SMPESET-0 -same as SYSPES (system reset) from
processor.

•  BLWPCY-1 -Latched version of write cycle from
processor.

•  WF]CY-1 -Write Cycle from processor

•  APAGE1-1 -This distinguishes between Page 0 and
Page 1 of memory. Used during write operations to
graphics memory, this provides latched information
selecting either Page 0 or Page 1 of graphics memory for
a write cycle operation.

4-38

The processor sends a request via A18, A19, alpha chip
select, and video I/0. This is translated into an alpha
request (ALPPEQ-1 ) or graphics request (GPIFPIEQ-1 ),
which go to the alpha or graphics state machines. These
state machines respond by executing the request and plac-
ing ABUSY or GBUSY on the inputs of this chip. The "page
0" signal tells which half of the graphics bit map PIAMs are
being accessed. The "ready" output becomes DISPPIDY-1,
which allows the processor to complete the current bus
cycle and start the next. The WENB (write enable) output
enables the input data latch so the processor can write data
to the DCB. The PENB-0 line enables the contents of the
DCB's read data latch onto the processor data bus during
read operations.

Figure 4-26. Front-End PAL States.
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DIALOG (ALPHA) SECTIONS

This part of the DCB theory describes the circuitry that
creates, stores and writes alphanumeric data on the display
screen. The most common use for alpha data in this termi-
nal is in terminal-to-host communication (and echo on the
screen); hence the term "dialog area." The dialog circuitry
contains its own memory, controller chip, character font
generator, and I/0 circuitry to the board bus and to the
Color Map.

Alpha Controller

The alpha controller consists of a type-9007 crt controller
chip and various blocks of supporting circuitry.

90071/0 Address Buffer. This circuit buffers the DCB
address bus lines, BLA1 -1 to BLA5-1, and places them on
the alpha controller's address inputs, VA0 through VA5,
during a 90071/0 cycle.

iiii!

9007 Data I/0. This bi-directional latch passes data
between the DCB data bus and the alpha controller's data

'\       inputs. Viewed from the board sideofthe bus, the inputsto
this latch are, BLDO-1 through BLD7-1. The latch's outputs
feed the controller's data I/0 lines, VD0 through VD7. The
Data Buffer I/0 Control block determines the direction of
data flow through this latch.

Alpha Controller & Sync Generator (9007). This controller
chip manages the dialog/alpha portion of the display. As
such, it acts independently of the main processor and con-
trols the activity of the Dialog PIAM and Character Genera-
tor blocks.

The 9007 controller addresses the Dialog List PIAMs and
controls the other dialog circuits. The controller contains a
series of internal registers that increment according to firm-
ware, to remember which character row is currently
addressed. The Dialog OPT Controller also controls the
character row buffers and makes the timing and sync (verti-
cal and horizontal) signals for other Display Control board
logic and for the Display Module. Figure 4-27 is a functional
block diagram of the Dialog OPT Controller chip.

ZiiiliE

4107 SEFIVICE

Processor I/0 Address Bus lines Al through A5, plus
WPCY (write cycle) pass through an input buffer and drive
VA0 to VA5. These lines connect to the 9007's input address
pins of the same names.

VA0 to VA5 serve as both input and output lines for
addresses. When serving as inputs (driven by the proces-
sor) VAO -VA4 address an internal register rvA5 selects
read or write: 1  =  read, 0  =  write). During output, all thir-
teen lines pass addresses for screen dialog refresh. Such
addresses go to the Dialog Memory HAM. Video data can-
not be displayed while the processor is writing the 9007; this
is because six address bits are taken up during such a
write. The dialog control state machine prevents interfer-
ence during such a write.

The eight-bit data port OVDO -VD7) handles both incoming
and output data. Input data comes from either: the proces-
sor I/0 (DATO -DAT7) via the DC board data bus, or the
refresh video list address. The refresh dialog list address
comes from the output of the Dialog PAMs through a multi-
plexor that selects between alternate bytes in the 16 bit List
PIAM word. Data to and from the DC board data bus passes
through a bi-directional latch, U477. The 8 port of this latch
accepts incoming bus data, while the A port accepts incom-
ing data from the controller chip (going out to the bus and to
the Processor).

At the beginning of each display screen character row, the
9007 reads a row table to see where the data for this row of
characters begins. The 9007 then fetches data from the
Dialog List (without intervention from the processor), caus-
ing their display on the CPIT.
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DISPLAY CONTFtoL BOARD

RiiiE

Figure 4-28 shows timing relationships for several 9007
signals.

The address in/out direction is controlled by:

•  TSC [pin 33] -Tri-State Control input. When this control
line is active low, the address port is in the input mode
(processor I/0); when it is high, the address port outputs
the CPIT Controller addresses.

The remaining input/control lines serve the following
functions:

•  CCLK |pin 14] -Character Clock input accepts CCLK-0
(Character Clock) signal, from the Timing Generator
PAL.

•  PST [pin 26] - Fleset input, accepts the VPIESET-0
ovideo System F`eset) signal. This is a hardware reset to
the 9007.

•  CS [pin 25] -Chip Select input accepts the signal,
9007CS-0 (Dialog Controller Chip Select) which comes
from the alpha control state machine. This signal selects
the 9007 for processor I/0 through its data port (VDO -
VD7).

/\        The following output/control lines serve these functions:

•  CBLANK [pin 35] -Composite BIanking output signal

passes through the Character Pipeline on its way to the
attribute logic.

•  CURS [pin 34) -Alpha Cursor output (CUF3S-1 ) feeds the
attribute logic and the double-high & double-wide circuit.
This signal is true during the row and column where the
alpha cursor is positioned, and at the beginning of a
double-wide character row.

•  lNT [pin 27] -output signal, DISPINT-1 (Display Inter-
rupt), exits the board on the Display Module connector. It
generates the vertical rate interrupt.

•  VLT [pin 11 I -Visible Line Time tells the display circuitry
which part of the horizontal scan is available for data
display.

•  DPIB [pin 15] - Data Pow Boundary identifies (to the
display) each.new character row. It occurs on every
fifteenth scan line and is active for the whole scan line
(including most of the blanking interval).

•  HS [pin 13] -Horizontal Sync, is used for Display
Module sync.

•  VS [pin 12] -Vertical Sync for the Display Module.

A set of four address outputs select one of the fifteen scan
lines per character cell. These outputs are: SL0 thru SL3
[pins 28 -31 I -Scan Lines 1 to 15 select (binary decoded).

The 9007's TSC input is driven active (low) by the Timing
Generator circuit block.

RAM I/0 Conti.ol. This circuit simply gates the read enable
signal with TSC-0 to make the output enable signal for the
dialog RAMs. The high and low chip select lines, that
enable the dialog F`AMs, are shown with this block.

List Address Fetch Time. This block combines some 9007
timing signals and uses this to set the proper time for the list
address to be placed on the 9007 data bus. This AND gate
and driver accepts the horizontal sync output from the 9007
and combines it with the tri-state control signal.

(A):     THISISTHE

rz2+++++++++++++++++++++++|ACTivEviDE02+zz+z2+++++++z+++++++++++++++++++i

JHSL

NC

SEE(A)          I    1                                                  VLT

DF)B

SCAN LINE
HS:        HOFllz sY

lALOGFETCH                                                                                                            VLT:       VISIBLELINE TIME
TIMING INTEFtvAL                                                                                                                                     DFtB:     DATA ROW BOuNDAF`Y            4525-47

Figure 4-28. Dialog Fetch Timing Diagram.
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Data Buffer I/0 Conti'ol. This circuit determines the direc-
tion of data flow through the 9007 Data I/0 Latch and
through the Dialog Memory Data I/0 Latch. The circuit
consists of several groupings of AND gates. They logically
combine the input signals to make outputs that enable
these data transfers:

•  Processor to 9007

•  9007 to processor

•  Processorto F]AM

•  PIAM to processor

Dialog Memory and I/0

The Dialog List Memory consists of several smaller func-
tional groups, as indicated in the upper part of Figure 4-29.
These sub-blocks are:

•  Dialog MemoryAddress MUX

•  Dialog List F]AM

•  Plefresh ListAddress MUX

•  Plow Buffer and Pipeline

FtEFF)ESH ADDFIESS
FROM 9007

PROCESSOR ADDRESS
FFtoM BUS

(For access to alpha
list memory)

TO 9007
FtEFRESH

LIST
ADDR. MUX

DIALOG LIST FIAM

DIALOGDATA
I/0 TO BUS

Flow BUFFEFt
AND

PIPELINE

TO
CHARACTEF]
GENEFtATOFt

LOW BANI(             lllGH BANK

u675 U681

U875 U881

Flgure 4-29. Dialog Llst Memory Dlagram.
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The dialog memory provides storage for: a row link-list
table, and the lists of character codes/attributes for each
row of displayed characters. The PAMs are either
addressed directly by the processor (when building lists) or
by the 9007 controller (in refresh mode). The address MUX
selects one of these address sources. The PIAM I/0 Control
circuitry selectively enables different physical PIAMs,
depending on the address selected. Data is then written
into, or read from, the FIAMs via a set of data latches that
interface with the DCB data bus. This allows the processor
to write to or read from this dialog memory list. A second
output latch sends character data to the character genera-
tor. The third output latch passes dialog data back to the
9007's data input (for retresh only). The refresh data is
essentially MUxed with the processor data going into the
9007. This is shown in Figure 4-29.

Prcoessor/9007 Address MUX. The address M UX switches
between the address lines from the processor (BLAl to
BLA12), and the address lines from the 9007 controller ovA0
to VAll ). This sub-block consists of three MUX chips that
switch between these two sets of address lines. The control
input for these MUxes is the TScro clock signal from the
Timing Generator circuitry.

Dialog List RAM. The Dialog List HAM provides 8K bytes of
memory for dialog text storage. The standard terminal con-
tains four chips, divided into two banks, each with upper
and lower bytes. See the lower part of Figure 4-29.

Dialog RAM Data I/0 Latches. This pair of latches is the
data I/0 port for the dialog list PAMs. These latches store
lines BLD0 through BLD15 going into memory, and D0
through D15 coming out of memory. RAMPDCLK-0 clocks
these latches to write processor data into the FIAMs. The
enable for reading F3AM data onto the DCB bus comes from
the Data Buffer I/0 Control block.

4107 SEPVICE
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F`efresh List Address MuX. This block is a 16-to-8 MUX
chip. The Plefresh List Address MUX accepts output data
from the Dialog List PIAMs and sends it back into the 9007
during list address fetch time. The 9007 then sets the
PAMs' address lines and control inputs for the fetch. The
inputs to the MUX are the sixteen data lines (D0 through
D15). The MUX switches between the low and high data
bytes, and places its output on VD0 through VD7 (going into
the 9007).

Row Buffer. The Plow Buffer passes dialog list output data
to the character generator circuits. This block consists of
two byte-wide, 80 character buffers. Each buffer has enable
and clock controls. These buffers store a single row of char-
acters Of the first scan line (DPIB time). The row buffers then
provide the character data for the remaining scan lines of
the character row, freeing memory for processor accesses.
IThis eliminates 14 rows of access to the PAMs, which is
HAM access time that the processor can use.)

Pipeline. The pipeline acts with the Pow Buffers to pass
dialog data to the character generator. These two pipeline
latches provide the timing necessary to compensate for
propagation delay through the parts.

The sixteen data lines are labeled according to functions at
the Pipeline outputs. These following data lines are collec-
tively known as "character attributes'':

•  D0 to D7           C0 to c7 (Character code)

•  D8 to D10          FG0 to FG2 (Foreground code)

•  Dll toD13       BGotoBG3(Backgroundcode)

•  D14                       BLINKENB (Blink enable)

•  D15                       UNDEPILINE (Underline enable)
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Character Generator Operation

The alpha character generator circuit consists ot a charac-
ter PIOM, an output data latch, alpha shift registers, and
some discrete logic used to create double-wide characters.
This circuit block functions with the Character Attribute
Pipeline and the Character Attribute and Control Logic to
actually make alpha screen characters.

How Alpha Characters are Produced. This is an overview
explanation of how alpha/dialog characters are generated.
Pefer to Figure 4-30 while reading this explanation.

The Character POM receives an eight-bit address from the
Dialog PIAM output latch. These PIOM address lines, CO
through C7, specify a particular character stored in the
PIOM. The POM's SL0 to SL3 inputs determine the charac-
ter-matrix-row location along the current scan line. The
accessed character-matrix-row exits the POM as an 8-bit
parallel character code. Each 8-bit code is loaded into a
shift register and converted to a serial stream. This serial
stream then enters the pixel-priority circuit, along with other
attribute data (such as underline, blink, etc.). This logic is a
combinatorial array ot logic gates arranged to select the
desired pixel outputs for any one of many input conditions.
The serial data from the character POM, along with the
other input signals, allow the pixel-priority logic to decide
which pixel source should generate the next pixel on the
CPIT. Several of these signals have been pre-processed to
allow the attribute logic to perform its task. There are also
several signals that are pipelined to align all of the pixels.
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This selection information exits on one of the eight outputs
of the custom logic circuit, which act as a selector for the
address needed to generate the desired pixel:

0    Processor access to color map

1     Blankingofthescreen

2    Crosshair cursor

3    Alphacursor

4    Graphics pixels

5    Character foreground

6    Character background

7    (notused)

After the pixel-priority logic selects the desired pixel source,
this data is translated into color codes by the Color Map.
The Color Map is programmed by the processor. The Color
Map's outputs are latched and sent to the Display Module
as two bits each of F`V (red video), GV (green video), and BV
(blue video).

Font RON. The Font POM contains the pixel patterns for
the dot-matrix alpha{haracter fonts that are included in the
standard terminal. The tirst four address line inputs are
programmed to select one of fifteen rows within a character
matrix. The remaining eight inputs access a particular char-
acter code. IThe character occupies a 7 by 9 area in an 8 by
15 cell; see Figure 4-31 ). The ROM stores pixel patterns for
255 different characters.

The character data exits on outputs 00 to 07. These data
bits are presented to the alpha shift register.

Alpha Shift Register. This sub-block is a pair of 4-bit shift
registers connected in series. This circuitry converts the 8-
bit parallel output of the Character PIOM into a serial pixel
stream. The Q3 output of the first register connects to the
DSP (data shift right) input of the second register. The Q3
output of the second register passes the serial character
stream to the Alpha Video input of the pixel-priority logic.
The Doublerwide Enable block controls the shift and load
functions of this block. The two shift/load inputs (SRMODE0
and SRMODE1 ) are decoded according to Table 44.
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Flgur® 4-31. Alpha Character Cell.

Table 44

SHIFT FtEGISTEFt MODES

SFtMODEO SFtMODE1 Function

0 0 Hold

0 1 Shift right

1 0 Shift left

1 1 Load next character
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Self Test Buffer for Font RON Data

This buffer enables the output of the Font PIOM, FONTO to
FONT7, onto the DCB data bus, BLD0 through BLD7. Dur-
ing Self Test, the processor uses this buffer to read the
contents of the Font POM. This data is compared to the
character tent table in the system EPPOMs; the processor
thus verifies that the Font POM is correct and is working
properly.

Alpha System I/0 Control

This block consists of two custom array logic chips (NOTE),
the "alpha controller" and "alpha I/0 logic." These combi-
national logic chips accepts address and control signals
from the processor, from system and board clocks, and from
other control sources; and they make the signals that con-
trol the entire dialog/alpha system.

NOTE

Also called "PAI:' (Programmable Array Logic).

The first chip is a state machine that accepts: (a) request
lines from the processor/display arbitration block, and (b)
status lines from the alpha circuits. It sends state informa-
tion to the second chip via pins 15 through 20. This control-
ler chip also makes the ABUSY-0 status signal, and the
MAPIO-0 status signal. Figure 4-32 shows the control states
of this chip.

4-46
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The second chip makes the appropriate control signals for
the dialog memories and related blocks based on informa-
tion from the controller state machine. It chip selects the
9007, makes the high and low RAM-write control lines, and
a strobe and clock:

•  ADPEN-O -Address enable

•  HWSTFtoBEro -Hardware strobe

•  ARAMWF]-O -Enables a write to the alpha RAMs.

•  9007CS-0 -Chip select for the 9007 controller chip.

•  AHIWP-0 -Write strobe to high bank of dialog FIAM.

•  ALOWF3-O -Write strobe to low bank of dialog F]AM.

•  RAMPIDCLK-0 -During write cycles, it clocks data into
the HAM data input registers; during read cycles, it
clocks PIAM data into the registers so the processor can
read it.

•  MAPWR-0 -selects a write to the Color Map.

F!9ure 4-32. Alpha System I/0 States.
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GRAPHICS SECTION

Graphics data on the screen comes from the four-plane
graphics bit map. This graphics memory is a PIAM array,
organized to store 1024 by 512 pixels (with four bits per
pixel). The dimensions of the memory corresponds to the

-,

EiiiE

640 by 480 display area on the screen, and the four bits-per-
pixel provides the pixels' color information. Figure 4-33
shows this memory organization as it relates to the display
screen. The graphics control circuitry provides refresh
addresses for the graphics memories during display cycles.

Figure 4-33. Graphics Memory Organization.
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The graphics memory circuitry consists of these
super-blocks:

•  The HAM and associated I/0 circuits (1)

•  F`AM addressing and cursor circuits (2)

•  Memory control and data input (3)

These functional parts (as numbered) are depicted in Figure
4-34. Since the crosshair circuit is closely related to the
addressing circuits, the crosshair circuitry is described with
the graphics memory.

Crosshair Cursor

The terminal displays two kinds of cursors: an underline
dialog cursor, and a crosshair graphics cursor. The graphics
cursor may be used to locate a point on a graphic screen
presentation and then send that point to the applications
program. Under program control, the joydisk may be used
to move the crosshair up or down, and left or right. Next, are
the descriptions of the circuit blocks that create the horizon-
tal and vertical line components of this crosshair cursor.

Figure 4-35 shows the arrangement of the blocks that make
the cursor. This diagram also shows the graphics address
counters, which are related to the cursor blocks.

X Graphics Cursor. This block makes the vertical line part
of the crosshair cursor. Since the location of this line is
specified by an X ordinate value along the horizontal axis,
the circuit is called the X Graphics Cursor block. The posi-
tion latch/register in this block accepts data from the proc-
essor via BLD0 through BLD9, This latch is loaded by
XCUPl-0. The data in this latch is then placed on one set of
inputs of a 10-bit comparator. The comparator compares the
data from the position latch with the data from the X address
counter, GX0 through GX9. When the requested line (from
processor) matches the addressed line (from the X address
counter) the comparator outputs the vertical crosshair
signal.

Because the X component Of the cursor may be greater
than 640 pixels, the comparator needs to be more than 8-
bits wide. Therefore, the comparator consists of an 8-bit
comparator chip and two XOF` gates (which add bits 9
and 1 0).

Flgure 4-34. Graphics Memory Super-BIock Diagram.
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Y Graphics Cursor. This block makes the horizontal line
part of the crosshair cursor. Because the location of this line
is specified by a Y ordinate value along the vertical line, the
circuit is called the Y Graphics Cursor block. The position
register/latch in this block accepts data from the processor
via BLD0 through BLD8. This latch is loaded by YCUP-0.
The data in this latch is placed on one set of inputs of a 9-bit
comparator. The comparator compares the data from the
position latch with the data from the Y address counter, GY0
through GY8. When the requested line ({rom the processor)
matches the addressed line (from the Y address counter)
the comparator outputs the horizontal crosshair signal.

£Eziiliil
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The XOPl gate, connected to GYO, and the 8-bit chip com-
bine to make a 9-bit comparator.

Crosshair Combination. The Crosshair Combination block
combines the X and Y cursor signals and makes two other
signals: XHAIPl-1  and lNTEF}SECT-0. XHAIPl-1  makes the
hole at the center of the intersect point. IThis allows you to
see the pixel beneath the crosshair intersection.) An XOP
gate combines the two inputs to make this signal.

The INTEPSECT-0 signal is not used by the terminal; it is
only used during factory testing of this board.

Figure 4-35. Graphics Cursor and Position Register Blocks.
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FtAM Addressing Blocks

The graphics PIAMs are either addressed directly by the
processor or by the X and Y Graphics Address blocks (dur-
ing screen refresh cycles). The X and Y address counters
provide the screen address during refresh memory cycles.
The register in the X Addressing block selects the starting
horizontal screen position for graphics (panning is accom-
plished by firmware). The address MUxes in these blocks
select an address from either the processor or the address
counters. See Figures 4-34 and 35 again.

X Position Block. This block outputs the proper X address
to the Graphics RAMs to correspond with the writing beam
horizontal position on the display screen.

The block consists of a loading latch and a 10-bit counter.
The latch provides the initial X address for the X counter,
which is loaded by HCLK-0 during the horizontal retrace
time. The counter counts at the horizontal pixel rate of 25
MHz and sequentially sends addresses to the RAMs for
each word along the scan line. The counter is made up of
four 4-bit binary counter chips. One chip keeps the graphics
and dialog displays synchronized. The other three counter
chips act in parallel and send addresses, GX0 through GX9,
to the PIAMs (via the MUX) and to the crosshair circuit.

Y Position Block. This block contains a loading latch (regis-
ter) and a 9-bit counter. The latch provides the initial value
for the Y-aD{is counter, which is loaded by VCLK-0 during
vertical retrace time. The counter counts at the vertical scan
rate of 60 KHz and sequentially sends addresses to the
PIAMs for each scan line on the display screen; HCLK-0
clocks this counter on each horizontal retrace time. The
counter is a 10-bit counter chip. The counter's outputs, GY0
through GY8, go to the Graphics Address MUX and the Y-
crosshair circuit. Input pin 13 is the tri-state output enable
for the PAL. The pin is connected to a ``pull-down" resistor,
to the Window Shade PAL, and to the Graphics Control
Pegister; this allows a board tester to tri-state the outputs of
these devices during testing.
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Graphics Memory Address MUX. This MUX sends
addresses to the Graphics F]AMS; it selects an address
from either the processor or from the X and Y graphics
position registers. The graphics address MUX is a 2-stage
multiplexer. The first stage uses the state of PF`OCESSOPl-
0 (signal) to select either: 1 ) the XY position register output,
or 2) the processor address bus, as the source tor the next
memory address. The second stage is a clocked MUX that
provides the row/column address MUxing for the PIAM; see
Figure 4-36.

The PIAsn-0 outputs of the HAS/CAS PAL are ORed
together by U217A; this provides the row/column address
select signal for the second stage of the Graphics Memory
Address MUX.

Graphics RAM Control and Data Input

The graphics memory array is controlled by signals from a
custom ALU. The ALU selects and modifies the data going
into the RAM. The following functional and block descrip-
tions provide detail about this part of the graphics memory.

Two types of memory cycles are used, depending on the
type of ALU operation being performed. When the ALU is
set for ``replace mode," and no write-protect bits are
asserted, the graphics controller performs a write-only
cycle. If any write-protect bits are asserted, or if the selected
ALU mode is a ``bit modification mode" (AND, OR, XOR), a
read-modify-write cycle is performed. During such time, the
current contents of the selected pixel location are read,
operated on by the ALU, and then written back into the pixel
locations in memory. See Figure 4-37.
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Figure 4-36. Graphlcs Memory Address MUX.
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Figure 4-37. Graphlce Memory Cycles.
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ALu. The ALU (arithmetic logic unit) medifies pixel data as
requested by the processor via the ALU mode-select inputs.
The ALU is a custom array logic chip that modifies data
going into the RAMs according to one of 8 different ALU
function modes. The ALU does not alter a pixel if its associ-
ated write-protect bit has been set; the WPIDISO-1 to
WPIDS3-1 (write disable) lines prevent the ALU from modify-
ing or over-writing data for the corresponding ALU modes. A
3-bit input, ALU0 to ALU2 (from the Graphics Control Plegis-
ter), selects the ALU mode; the selection decision is made
by the processor. Figure 4-38 is a functional diagram Of
the ALU .

The 16 operating modes of the ALU are listed in Table 4-5.

ZiiE
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Table 4-5

ALu MODES AND FUNCTIONS

ALUO ALU1 ALU2 Explanetlon of Operatlon
P®rfomed

0 0 0 F}eplace current pixel contents with
processor data.

0 0 1
``XOF`" current pixel contents with

processor data.
0 1 0 "OP" current pixel contents with

processor data.
0 1 1

"AND" current pixel contents with

processor data.
1 0 0 Replace current pixel data with O's.

1 0 1 f]eplace current pixel data with 5's.

1 1 0 Beplace current pixel data with A's.

1 1 1 Peplace current pixel data with 1 's.

Figure 4-38. ALU Functional BIock Diagram.
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RAM Data-to-ALU Latch. Data enters the ALU from two
sources: data read from the RAMs (during the read portion
of a read-modify-write cycle), and data coming from the
processor. Data from the FIAMs passes through the RAM
data latch on its way to the ALU ; from the ALU it passes
back into the PAMs (during a write cycle). This latch is actu-
ally part ot a 20P4A custom array logic chip. IThe other part
of this chip is the Data Shifter in the processor-to-ALU data
path.) This RAM data latch accepts PIAM data, PIAMD0
through PAMD3, from the 16-to-1  F`AM Output Data MUX.
During a read cycle, graphics RAM data is clocked into this
latch by a clock signal from U215 (the Graphics Output
Enable Write PAL). The SHIFT0 to SHIFT3 inputs control
the data shifter modes: the number of bit positions, and the
direction (left or right) that incoming processor data is
shifted before being sent to the ALU. The four output lines,
from this part of the chip, go to the ALU and to the Graphics
RAM Processor Head Buffers.

Graphics IIAM Processor F`ead Buffers. A pair of Graphics
PIAM Data Buffers direct the graphics memory read data to
the proper bits of the DCB data bus during a processor read
cycle. One of the buffers presents data on the lower four bits
of both bytes (high and low) of the DCB data bus. This is
done to ensure that the processor receives data on the
proper half of the bus for both even and odd addresses. The
other buffer forces zeroes on the remaining four bits of the
high and low bytes of the DCB data bus, during a read of the
graphics memory. Because the graphics memory is only
four bits deep, these bits complete the data byte being read.
Otherwise, these bits would have to be masked by an addi-
tional operation after being read by the processor.

Hi/Lo Byte Write MUX. During write cycles, data is transfer-
red from the processor data bus to the inputs of the Data
Shifter PAL by this high/low byte multiplexer. The write
multiplexer selects between the low and high processor
data bytes for writes to even and odd bytes, sending the
correct data to the PIAMs during write cycles.

4-54
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Processor Data Shifter. The Data Shifter parallel shifts the
bit positions of the new data coming from the processor and
the old data coming from the PIAMs (going to the ALU). The
data shifter is contained in the second half of the Graphics
PIAM Data Latch PAL. This circuit shifts the incoming proc-
essor data by a specified number of bit positions, either to
the left or the right. The circuit also contains test modes,
used by the terminal's Self Test tirmware to verify data path
integrity in this section of the DCB.

The Data Shifter is part of a custom logic array (or PAL). Its
control inputs are bits 12 through 15, and these combine to
shift the data in one of 16 different modes; see Table 4-6.

Table 4-6

DATA SHIFTEF[ MODES

Control 8Its Functions

15c 14 13 12

0 0 0 0 Shifts new processor data no spaces; moves
old data trom RAMsa.

0 0 0 1 Shifts new processor data left 1 space; reads
old data from F`AMsa.

0 0 1 0 Shifts new proc. r data left 2 spacesa.

0 0 1 1 Shifts new proc' r data left 3 spacesa.

0 1 0 0 Shifts new proc'r data right no spacesa.

0 1 0 1 Shifts new proc'r data right 1 spaced.

0 1 1 0 Shifts new proc'r data right 2 spacesa.

0 1 1 1 Shifts new proc'r data right 3 spacesa.

1 0 0 0 Write new data as O's (bin) a.

1 0 0 1 Write new data as O's (bin); Head old data as
s (bin).

1 0 1 0 Write new data as 1 's (bin)b; Plead old data
same as in PIAMs.

1 0 1 1 F`ead old PIAM data as O's (bin)b.

1 1 0 0 Head old PIAM data as A's (hex)b.

1 1 0 1 Plead old RAM data as 5's (hex)b.

1 1 1 0 Read old RAM data as C's (hex)b.

1 1 1 1 Head old f]AM data as 3's (hex)a.

Ftead® old RAM data the same ae [t 18 cun®ntly stored ln tli® RAMs.

Wrlte8 new date Into IIAMe ae 1 '® (blnary).

A "1 " on Blt 15 elghlfles toot Node; a "0" meari8 normal operatlon.
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RAM Contl.ol. The graphics BAM Control circuit generates
the row and column address strobes (PIAS and GAS) for the
F`AMs, and it controls data output from the PIAMs. The block
consists of three custom array logic chips; see Figure 4-39.
The first chip accepts control lines from the DCB bus and
controls the other two chips. The second chip is the PIAS
and GAS generator; and the third chip is the write enable
and output enable control logic for the PAMs. The third
chip also provides the clock signal for the RAM Data-to-
ALU Latch.

`ZiiE
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The HAS/CAS generator performs a two-fold function. Dur-
ing a screen refresh cycle, all RAS and GAS control lines
are asserted, enabling 16 RAMs (one graphic word) simulta-
neously. (16-pixel words are read and loaded into the Graph-
ics Shift Pegister during screen cycles). During a processor
byte read or write operation, a certain combination of the
PIAS/CAS lines are used to select one of the 16 PAMs.
However, a word write operation by the processor, causes
all of the RAS and CAS lines to be asserted, thus perform-
ing a 16-pixel-at-a-time write.

4107 SEPVICE

Figure 4-39. FIAM Control Circuit.
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Graphics Memory and Data Output

The 512K bytes of graphics memory is divided into four bit
planes. Each of these memory planes contain these func-
tional sub-blocks:

•  1-to-16 data input buffer

•  HAM array (two 16K sections, divided into four bit-
p'anes)

•  Output data shift register

•  16-to-1 data output MUX

See Figure 440.

Figure 440. Graphlcs Memory Planes BIock Dlagram.
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The graphics memory is organized as a "two-page" system;
the read addresses are repeated in each page. This system
is required because the upper half of the graphics HAM
shares its address space with the system POMs (firmware).
When writing to the PAMs. you can use the entire address
space because the PIOMs are not enabled for writes. How-
ever, when reading these RAMs, the processor and display
would have to distinguish between RAM and F30M in the
upper (common) address space. Therefore, the lower PIAM
address space is duplicated and called page 0 and page 1.
This region is 40000 to 7FFFF. The entire PIAM write region
is 40000 to BFFFF. The "page control" bit, in the Graphics
Control Plegister, selects Page 0 or Page 1 for read opera-
tions. This 2-page addressing scheme is depicted in
Figure 441.

RE
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A graphics word contains 16 pixels. Each pixel is individu-
ally addressable by the processor and consists Of a 4-bit
data byte. Thus, each PIAM chip stores one ot the 16 pixels
in a graphics word. Also, each bit of a PIAM is an element of
a bit plane. The low order bits (00 to OF) are Plane 0, up
through the high order bits (30 to 3F) which are Plane 3.

The F]AM address comes from the Graphics Memory
Address MUX, described earlier in this section. The 4-bit
outputs of the PIAMs go to an output shift register (then, to
the color map address MUX) as GSPD0 to GSRD3. F`AM
data is also read back to the ALU and processor (via the 16-
to-1 MUX and a read data latch) during memory read
operations.

Fl9ure 441. Two-page M®mory System.
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1-to-16 FIAM Data Write Buffers. F]AM input data passes
through a set of four 1 -to-16 buffer sets. ITwo 8-bit buffers,
per set, provide the 1 -to-16 bit extensions.) Only four data
lines come from the ALU, but each PIAM bank has 64 data
ports. For this reason, each buffer takes an ALU output line
and makes it into 16 separate RAM inputs. Consequently,
the first buffer accepts the first output from the ALU , ALUO,
and extends it into HAM data inputs 00 to OF. Likewise, the
second buffer extends ALul  into inputs 10 to 1 F, ALU2
supplies 20 to 2F, and ALU3 supplies 30 to 3F.

While a buffer is placing identical pixel data on all 16 inputs,
the PIAM FIAS/CAS generator is selecting only one of these
16 PAMs for data input.

Low and High lIAM Banks. The graphics memory is a 512K
HAM array. Functionally, it is divided into tour bit-planes,
with each plane storing one bit per pixel. Looking at the
schematic, this is not obvious. Each PIAM chip in the array
contains four bits per memory location; hence the four
planes of graphics memory.

A more obvious feature of the HAM array is the two-page
addressing system (already described). The schematic
shows that the PIAMs are split into two groups (the low and
high banks) which corresponds to the two pages in memory
address space. See Figure 441, again.

The F]AM enables come from the Graphics System
Control block.

Graphics Shift F)egister. The RAM output data must pass to
the display in a serial stream. So this block converts the
graphics output data from parallel to serial. The four 16-bit
shift registers in this block convert the 16-bit words, from
each of the four bit planes, to a serial data path. The four
data streams are labeled GSPID0 to GSPID3. These data
streams go through a pixel delay pipeline and on to the
Color Map address MUX.
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16-to-1 Data F]ead Muxes. One of the F]AM output data
paths is back to the ALU and processor read latch. The ALU
and latch accept only four data lines, while the PIAMs have
64 data ports. The 16-to-1  Data MUxes provide the tunction
of merging these 64 data lines into the four ALU inputs. The
MUX's switch positions are controlled by the BLD0 through
BLD3 lines from the processor. The first MUX accepts PIAM
data lines 00 to OF and makes PIAMDO. The next MUX
accepts data lines 10 to 1 F and makes PIAMD1. The other
two MUxes operate the sames; converting 20 to 2F into
PAMD2, and converting 30 to 3F into PAMD3.

Graphics System Control Registers. See description
under Alpha and Graphics Control F`egisters (Processor
Interface), earlier in this section.
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PIXEL PF]loF`lTY CONTF]OL
AND COLOR MAP SECTIONS

The Color Map and the Pixel Priority Control logic are
grouped here into one superblock description.

The alpha and graphics data appear on different layers on
the display screen. Depending on their pixel priorities, some
images are in front of (and cover) others. The Pixel Priority
Logic accepts operator input (via the processor and firm-
ware) and display pixels of five different types, and it
accordingly places these images on different layers on the
screen. The priority and placement of these attributes are
set by a pair of state machines in two programmed array
logic (PAL) chips. The priority codes from the main attribute
PAL, along with the alpha and graphics data, are MUxed
together and sent to the Color Map. The Color Map then
converts the combined pixel priority, graphics, and dialog
information into standard F`BG-encoded color signals for
the Display
Module.

This part of the DCB also contains some pipeline latches,
that keep the alpha, graphics, and attribute data synchro-
nized along their parallel paths to the Color Map.

ZiiE
Pixel Priority Control

Each dialog/alpha character in the display list is allocated
two bytes ot information. The first 8-bit byte addresses the
character symbol in the Font POM. The second 8-bits sets
the attributes of the displayed character. Figure 442 shows
this scheme. When the two most significant bits are a zero,
the character appears opague and on the front surface. The
background and foreground each have 3-bit fields that
contain an index value for selecting one of eight dialog
colors. These indices are sent to the Color Map where the
actual color selections occur. The combinations of attributes
are logically arranged according to the two programmed
array logic chips mentioned earlier.

The graphics images: crosshair cursor, and other stored
patterns, also have certain display characteristics. The
Pixel Decoder and Pixel Priority Control Logic PALs
prioritize and merge the dialog and graphics images (with
attributes), causing them to appear to be on different layers
on the display screen.

Pixel Decoder. This 20LBA logic array accepts pixel priority
requests from the alpha and graphics control registers (and
9007); it also accepts the identification code of the current
character. The chip decodes and merges these request

/i       signals and sends its outputs to the pixel priority control
Logic PAL.
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The inputs to this Pixel Decoder are:

•   CO-1 through           Character code; used to generate
C7-1                    EOLLOCK-1  signal when an end®f-

line character is encountered.
•   CUPS-1                    Cursor request signal; asserted by

9007 when the  current character
position coincides with the  contents
of the 9007's cursor position register.

•   BLOCKCUP-1         Cursor-mode select; when o, selects
underline cursor;  when 1, selects
full¢ell cursor (not supported  by
firmware in this product).

•   XPPINTENB-1         Transparent enable: when bit=0, lets
graphics be viewed behind dialog
characters whose background index
is 0. When bit = 1, the background of
characters (with index = 0) becomes
opaque, covering the graphics.

•   SLO-1 through         Scan line counter output from 9007;
SL3-1                  used to decide which lines to use for

cursor underline and for underlined
characters.

•   UNDEPILINE-1        Character attribute bit from character
pipeline;  when bit = 1, the current
character is underlined.

•   Boo-1 through        lndicatesthe background color index
BG2-1                 attribute for current character. Used

to generate SEEGPIAPHICS-1 signal
when XPF]NTENB  =  0 and the cur-
rent character's background index
iso.

BACKGFtouNDIFOHEGROuNDI

k.7

I           I           Ill            11            11           lulB 11 11

151413121110     9      8              7      6      5     4      3      210

ALPHA CHARACTER                             ATTRIBUTE BITSSYMBOLU-1Whenthlsbitls``1",theaLgsoclatedcharacterlsunderllned lntheselectedforegroundcolor.

B-1   When lhls bit ls a "1 ", the character loreground color bllnk8tthebackgroundcolorataratesetbytheCharacterBllnkCloc4cO

Figure 4-42. Byte Format.
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The outputs of this logic chip are:

•   EOLLOCK 1                When an end-of-line character is
encountered  (character codes 80
and 90 Hex), this signal is  goner-
ated, disabling the clock enable of
the  character pipeline stage (that
follows the  row buffers).

•   CUPISOP-1                 Enables the alpha cursor.
•   SEEGRAPHICS-1     Makesthe dialog background

transparent (index  =  0), showing
graphics.

•   DOUNDEPLINE-1     Enables the underline (part of alpha
character cell).

Plxel Priority Control Loglc. This block consists of a 20f]8A
programmed array logic chip. This state machine accepts
pixels from five different sources and selects the correct
source for the pixel being displayed. The priorites for pixels
sources is:

1. Graphics crosshair cursor

2. Alpha cursor

3. Alpha foreground

4. Alpha background

5. Graphics

The PAL assesses the state of the current incoming pixel
sources, selects one source according to the priority list,
and enables the selected source to address its entry in the
Color Map.

The pixel source selections are overridden by either: a
processor access to the Color Map, or by display screen
blanking intervals. IThe processor has highest priority).

This PAL then selects one of eight 4-line inputs to the Color
Map. These Color Map inputs come from:

•  Processor (color map I/0)

•  Crosshair cursor

•  Alpha cursor background vs. foreground

•  Petrace blanking

•  Graphics data out

•  Alpha character background vs. toreground

•  (One is not used except for testing)

Each of the above items corresponds to one of this PAL's
output control lines. These control lines switch/control the
Map Address MUX.
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The inputs to the PAL are:

•   COLOPIMAPACCESS-0

•   ALPHAVIDEO-1

•   PIPECBLANK-1

•   ATTPITEST-1

•   XHAIP-1

•   DIALOGENB-0

•   BLOCKCUP-1

•   CUPIBLNKCLK-1

•   CUPISOPl-1

•   SEEGPAPHICS-1

•   DOUNDEPLINE-1

•   BLNKCHAP-1

Same as MAP I/0 request
from processor.

This is the serial alpha char-
acter stream  coming from the
Alpha Shift Pegister.

This shuts off video (makes a
black screen).  Pipelined
version of the composite
blanking signal  from the
9007. Active during H Sync
and V Sync intervals.

Self Test control line for test-
ing this PAL.

This requests the crosshair
cursor.

This puts the window shade
up, making  dialog area visi-
ble. See NOTE, following
this list.

This requests a full{ell block
cursor, instead of the 2-line
underline cursor. (Not used in
this product.)

This sets the blink rate for
blinking cursor.

Alpha cursor request signal.

This makes the dialog area
transparent for alpha charac-
ters whose background index
iso.

Pequests underline-mode
with alpha characters.

Enables character/cursor
blink-mode.

This PAL is clocked by DOTCLK5.

NOTE

The dialog area scrolls up from the BOTTOM Of
the screen; when the shade is up, the dialog area
covers the screen.
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Delay P!pellne. This block adds the necessary pipeline
delay to these signals:

•  the attribute signals coming from the Dialog List

•  the graphics pixels coming from the Graphics Memory
(before they reach the color map's address MUX).

This circuit consists ot two latch chips and part of a third
one. The background and foreground signal groups pass
through one alpha character delay and one pixel delay
pipeline stage, while the graphics data passes through only
one pixel rate stage. The CUPSOR, SEEGPIAPHICS,
DOUNDEPLINE, and BLINKCHAPl signals also are pipe-
lined just once. These pipeline latches are clocked by DOT-
CLK5 (from the Dot Clocks circuit). The latches' outputs are
permenantly enabled. U657 operates at the character clock
rate, while U655 operates at the pixel clock rate.

Riiiiil

Ziil

.-

Dialog window Shade. The Window Shade block deter-
mines the starting character row and the number of charac-
ter lines for the dialog window shade as it appears on the
display screen. This circuit consists of a control latch/regis-
ter and a state-machine (programmed array logic) chip.

The latch receives two 5-bit words of control data ( BLDO
through BLD4, and BLD8 through BLD12). The first five bits
designates the screen location of the first visible character
row. This is the top or starting point of the dialog window
shade. The second live bits designates the number of visi-
ble character lines after the first line.

The two control words enter the data inputs (pins 2 to 11) of
the custom state-machine. The WINCLK-1 signal (from the
Timing Generator) clocks this chip. This clock pulse occurs
when DRB and HSYNC coincide, outside the vertical
retrace time; this phases the chip with the character rows
until it reaches the last visible line. Then, during vertical
retrace time WINCLK clocks rapidly; this resets the chip to
its last state so it is ready for the next display frame. The
chip outputs this information on its pin 16 (DIALOGENBO).
This signal is high until it reaches the first visible dialog line

(top of window shade). Then it goes low until it reaches the
last visible dialog line (bottom of window shade), after which
it goes high again. This signal goes to the Attribute
Control block.

VPIESET initializes this chip to its first state.
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Color Map Section

The Color Map works closely with several other blocks to
translate dialog and graphics pixels into color encoded
pixels for the color Display Module. The processor writes to
the map and sets the color index values. The map then
sends the translated pixel data to the display. The following
blocks are part of the Color Map section and pass
addresses and data to and from the map:

•  Map Address MUX

•  Pipeline

•  Pixel Output Pipeline

•  Map Data F]ead Back

Map Address MUX. Not counting the processor, there are
six sources of addresses for the Color Map:

•  Graphics cursor (crosshair)

•  Blanking address (during CBLANK time)

•  Alpha character foreground

•  Alpha character background

•  Graphics pixel data

This MUX circuit selects one of these address inputs for the
Color Map. The outputs of the Pixel Priority Control PAL
control the output enable inputs Of a set of 74F240 buffers.
These buffers are combined to form a 24-to-4 line MUX-
equivalent; only one buffer is enabled at a time, according
to the next pixel source to be selected. The outputs of these
buffers provide the Color Map address for the correspond-
ing pixel source.

Pipeline. This pipeline is a buffer that compensates tor
propagation delays in the address path to the Color Map. It
is located between the Map Address MUX and the map.
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Color Map. The Color Map is a memory array that stores 32
words of 16-bit color-index information. Only the lower 12
bits of each word are used to store actual color codes.
These 12 bits are divided into three 4-bit groups, as indi-
cated in Figure 443. This illustration also shows how the
map memory is divided into color index regions for: graph-
ics, dialog background and foreground, cursor background
and foreground, crosshair background and foreground,
and blanking.

Figure 443 also shows that only half of the bits are used (2,
3, 6, 7, 10, 11 ) to control color gun levels, in the 4107 appli-
cation. Each 2-bit group decodes into a four-level index;
each index sets the output level on one Of the three color
guns in the Display Module. Table 4-7 defines this scheme.

_

Txpra`    T`     .  +

•15 14 13 12 11 10 9 e 7 6 5 4 3 2 1 0

Not Used sta* F]ED GF]EEN BLUE

X X X 3 2 1 0 3 2 1 0 3 2 1 0
v   -J~      coJy".El--J.'RE.iE

16 GPIAPHIC COLOFl INDICES11

8 DIALOG COLOR IND ICES

IltA-`r   3S
CUPSOP BACKGF`OUND INDEX

H-  .  3*

CUF]SOF] FOF`EGF]OUND INDEX

X-HAIPI BACKGPOUND COLOPl INDEX

X-HAIF` FOPIEGPOUND Colon INDEX

T'`S`     SP
NOT USED

`-   ,  -ee
BLANKING

(cy     -`                  I
*,Report; 1o*6r**g¥,v      ',,uly^;`,A:    ,       ^:     tT^^.`` -c-,-i-

Figure 4-43. Color Map Organization.
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Table 4-7

COLOFt INDEXES

Index Flold Value Gun Level

0 00 0%

1 01 70/o

2 10 360/a

3 11 1000/a

The extra, unused bits in the map, are used only in other
applications of the DCB.

The Color Map hardware consists of an array of six 24 by 4-
bit HAM chips. The processor writes index data to the PIAMs
via BLD0 to BLDll. The processor can also read map data
over these lines. The PIAMs are addressed via MAP0 to
MAP3. MAP4-1 enables a read from the upper half of the
map; MAP4-O enables a read trom the lower half of the map.
MAPWF`-0 is the write enable tor the entire Color Map. The
firmware uses bit-13 to prevent interference with the display
image while map accesses are taking place.

Pixel Output Pipeline. Color Map output data passes
through this pipeline before exiting on the output connector
to the Display Module. This pipeline compensates for propa-
gation delays, so the output pixel data and the sync signals
both reach the display at the same time.

This block also provides the signal currents needed to drive
the monitor interface circuitry in the Display Module.

Map Data F`ead Back. The processor reads Color Map data
from the PIAMs by looking at the contents of the Map Data
Head Back latches. This pair of latch chips place Color Map
data on bus lines BLD0 through BLDll. When the proces-
sor wants to read the Color Map, it sends an address to the
graphics decoder. The decoder then sends a MAPIO and a
BLWPICY signal; these signals are ANDed together to
enable these output data latches.

An additional input to these buffers, YEP3-0, indicates the
presence of the PIAM3 board.
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TIMING, SYNC, AND CLOCKS

This heading covers an assortment of blocks that make the
timing signals for the many parts of the DCB.

Double-Wide Enable and Character Clock

This block generates the signals that tells the alpha shift-
register to make double-wide (and double-high) alphanu-
meric characters. These DHDW control signals are
SPIMODE0 and SPMODE1. The block consists of a pro-
grammed array logic chip that combines several input con-
ditions to make the two shift-register mode signals. (See
Alpha Shift Pegister block description for details.) lf the
9007's cursor signal occurs during HSYNC (horizontal sync
time) then the array makes the proper combination of
SPIMODEO and SPMODEl to produce double-wide charac-
ters for the current character row.

This block also makes the character clock signal (CCLK-0),
and the Word Delay Pipeline enable signal (ENBPIPE).
CCLK is the alpha character clock that runs the 9007 and
the character pipeline register. The ENBPIPE signal also
clocks the 9006; it occurs once for every eight dot clocks, at
the end of each character cell.

Timing Generator (and Signal Pipeline)

The Timing Generator is a programmed logic array that
combines several time-and staterdependant signals to
make more timing signals for other DCB circuit blocks. This
block can be divided into three functional groups:

•  The first part makes the HCLK and the VCLK signals.
These clock the X and Y Address Counters (respec-
tively). This part also makes the WINCLK signal, that
clocks the Alpha Window Shade counter.

•  The second part makes the TSC ITri-State Control) signal
that goes to the 9007.

•  The third part of the chip makes the GY0 interlace-or-not
signal that addresses the graphics memories. A divide-
by-two flip-flop makes a signal that indicates (for inter-
laced mode) whether the display is showing the odd or
even field. The flip-flop's inputs are PIPEVS-0 and HS-0.
If HS-0 occurs at the beginning of PIPEVS, then an even
field is displayed.
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The gate array's GY0 tracks this input signal for 30 Hz inter-
laced mode. However, for non-interlaced mode, GY0 tracks
the YDCGY0 signal (which is the least significant bit from
the Y Position down-counter).

Signal Pipeline

This block is simply a pipeline latch for the input signals that

go to the Timing Generator. The block performs a character
delay on these signals: HS-0, VS-0, CBLANK-1, and
CSYNC-0. The CBLANK signal exits on pin 19 and splits,
where part of it is run through the latch to give it two delays.
This twice-delayed CBLANK is AND gated with the original
(undelayed) CBLANK to make the Composite Blanking
signal for the Display Module.

Before entering the Pipeline, the VS-0 and HS-0 signals exit
the 9007 and each passes through an AND gate that acts as
a buffer/driver.

Dot Clocks and Buffers

This block generates the dot clock, that sets the rate of pixel
data going through the DCB toward the display. This clock
signal is used to clock and synchronize several other circuit
blocks. A 25.2 MHz oscillator drives the circuit. The oscilla-
tor output enters a divide-by-two flip-flop. The resulting 12.6
MHz clock and the 25.2 MHz clock then enter a MUX that
selects one or the other (depending on whether the DCB is
in interlaced or non-interlaced mode). The INTERLACE-1
signal from the Alpha Control Plegister switches this MUX
(actually three NAND gates and one inverter). The output of
the MUX fans out into six identical signals called DOTCLKl
through DOTCLK6. These clocks are individually buffered
and sent to different circuit blocks. Splitting the dot clock
into separate lines, eliminates the following undesirable
effects: line overloading, propagation delays, and line
reflections.
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The F`AM3 board provides 256K bytes of memory for stor-
age of picture segment and display list information. This
board is located just behind the Terminal Control board and
connects to the DCB via a 96-pin DIN connector.

The address location of the PAM3 memory is split into two
banks. The address of the lower 128K bytes is from 20000
to 3FFFF and the address of the upper 128K bytes is from
CO000 to DFFFF. These two banks make up the 256K bytes

of auxiliary processor memory. Figure 4-44 shows the six
blocks that make up the PIAM3 board; these are:

•  Board Control (address decoder)

•  Data Output Latch

•  Input Data Buffer

•  PIAM Controller

•  Dynamic PIAM

•  Clock (oscillator)

The PIAM3 board's circuit blocks are described next.
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RAM ADDFIESS DECODER

The PAL in this block decodes the A16 thru A19 and A0
lines, which controls the PCS line to the 8203 PIAM Control-
ler. The PAL also sends the ready signal (memory ready) to
the processor. The write enable (WE) signal from the 8203 is
combined with AO-1 and BHE-0 to generate the WEHl and
WELO signals. The ``write enable high" (WEHl) and the
"write enable low" (WELO) signals, from this PAL, control

which half (high byte or low byte) of memory is written by the
processor.

DATA OUTPUT LATCHES

Data output from the PIAMs on this board are latched by two
74LS373 chips, which are enabled by the control PAL.
These chips latch the data onto the processor bus's 16 data
lines (ADO thru AD15).

INPUT DATA BUFFERS

These two 74LS244s buffer the 16 data bits from the proc-
essor data bus onto the memory data bus.

4107 SEPVICE
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F]AM CONTF]OLLER

This block multiplexes the f]AM address lines and provides
the PIAM refresh signals. The 8203 PIAM Controller per-
forms the memory refresh operations needed to maintain
the data in the dynamic memory devices. It performs these
functions:

•  Arbitrates between processor access cycles and refresh
cycles

•  Multiplexes the memory addresses

•  Provides the memory control strobes (RAS, GAS, and
WE)

•  Generates the acknowledge signal used to latch memory
read data into the output data latch

•  Generates the F`EADY handshake signal that signifies
the completion of a memory operation.

F]AM BLOCK

The memory on this board consists of 256K bytes of HAM in
a 64K by 16-bit array. This functions as auxiliary memory to
the processor.

CLOCK

The clock for the PIAM3 board is a four-pin 24.0 MHz crystal
oscillator requiring only a  + 5V supply.
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POWEF] SUPPLY MODULE THEORY

The Power Supply Module supplies power to all other
boards in the terminal. Without the Power Supply Module,
the terminal cannot run. The board provides the the follow-
ing voltages:

•   +21 Volts

•   +12Volts

•  -12Volts

®+5

lf the  + 5 volt supply rises to a value of +  6.25 volts ( +  or -
0.50 volts), or if any of the current limits are exceeded, cir-
cuitry on the board senses this and shuts the power
supply down.

The Power Supply Module consists of the following func-
tional blocks:

•  AC Power

•  EMI Filtering

•  Lineselect

•  Plectifier and Filter

•  Kickstart

•  Pulse Width Modulator (PWM)

•  Base Drive

•  Primary snubber

•  Housekeeping & Regenerative Drive

•  Main Transformer

•  Control Loop Sense and Drive

•   +21 Voltoutputs

•   + 12and -12Voltoutputs

•   +  and -12 Volt Current Limit

•  Over voltage Protect

•   +5Voltoutput

•   +5Voltcurrent Limit

Each of these blocks is discussed briefly in the first part of
this section, and discussed more thoroughly later on.
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OVEF)VIEW

The Power Supply Module is based on a discontinuous
mode fly-back, high-efficiency, switching type design. This
type of supply provides the advantages of lower weight,
smaller volume, and reduction in size over conventional
supplies. The principle of a switching supply is shown in the
simplified drawing of Figure 445.

A switching supply uses a Pulse Width Modulator (PWM) to
produce a signal with a given pulse width. The pulse width
is varied by the PWM, to keep the supplies in regulation as
line voltage and load fluctuates. The PWM is shown on
Figure 445 as a controlled switch.

The transformer is switched on and off at a fixed rate (in this
case, at 25 KHz). During the on time, energy is stored in the
primary coil of the transformer. During the off time, this
energy is released to the secondary, where a capacitor and
diode are connected. During the off time of the secondary,
the capacitor supplies the output voltage. The diode pro-
vides isolation of the two windings.

Figure 4-45. A Switching Supply.
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Simplified Descriptions of Blocks

The following text gives a short and simplified description of
each of the blocks shown in Figure 446. The next part of
this section contains the more detailed descriptions of the
circuit blocks.

AC Powel.. AC power acts as an input to the power supply
(the AC Power BIock).

EMI Filter. The EMI Filter block eliminates high frequency
noise created by the switching of the power supply. This
filter prevents such noise from flowing back into the
AC lines.

Rectifiel. and Filter and Line Select. The Bectifier and Filter
block rectifies the AC voltage to a high voltage DC signal
(between 200 and 400 volts). The setting of the Line Select
switches tells the Plectifier which of two methods to use to
accomplish this.

lziiiE

a,       #j::ui::ortr.(:WeMK)jcwkh:tnatrth:SpuoS;8rt:uS::rytj:efjps:'tsuernwejddtohn.

Pulse Width Modulator (PWM). The PWM supplies a 25
KHz pulse used by the Base Drive block.

qiiE

4107 SEF`VICE

Housekeeping and F)egenerative Drive, Base Drive, and
Primary Snubber. Using the pulse supplied by the PWM,
these blocks act together to chop the high voltage DC and
deliver it to the primary coil of the Main Transformer.

Main Transfomer. The Main Transformer transfers energy
from the high voltage, line connected dc side, to the low
voltage secondary side.

Voltages. The secondary transformer outputs are rectified
to form the output voltages ol the supply.

Over Voltage and Current Limit. These blocks sense if a
voltage has risen excessively high, or if the current limit of
the supply is exceeded, and breaks the control loop back to
the PWM. This causes the supply to shut down.

Control Loop Sense and Drive. This block forms a feed-
back loop back to the PWM. The loop senses load and line
variations, and adjusts the PWM pulse-width to keep the
supplies in regulation. If current tlow in the loop is broken,
the supply shuts down.
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THEOF`Y OF OPEFIATION
POWER SUPPLY

DETAILED DESCFtlpTIONS
OF CIRCUIT BLOCKS

During the following discussion, refer to the Power Supply
Module schematic, along with the block diagram. The block
diagram shows how each block relates to one another, while
the schematics are used when describing how each block
functions.

EiiiE

AC Power

The AC Power section consists of the AC plug, a fuse, and
the power switch.

AC power comes into the supply via a power cord con-
nected to the AC plug. The power supply is protected by a
4A fuse and turned on by the power switch. The fuse is
mounted on the power supply circuit board, and is not an
externally accessible part.

EMI Filtering

The EMl filtering section is used to keep high frequency

A      #p,ryafnr3eLagnedtt¥np: ::i::::::::: %t|:es.W+thceh{#tge:'ntgh:f
this section does not affect the 60 Hz input signal, which is
delivered to the F`ectifier and Filter block. The EMI Filtering
block consists of a thermal resistor, a series of capacitors
and inductors, and two power resistors.

One of the inductors is a common-mode rejection trans-
former. This transformer has its two coils connected to
opposites sides ot the AC line, hence current is flowing in
equal and opposite directions, creating a net flux of zero.
When a high frequency signal enters this transformer, it
meets a high opposing inductance. The signal then takes
the alternate path (through the capacitors) to ground.

1
4107 SERVICE

A thermistor limits surge current to the two main 100 pf
capacitors (in the Pectifier and Filter block) when power to
the supply is first turned on. The thermistor then heats up,
which lowers its resistance, while the supply is operating.
The thermistor normally runs hot during operation of the
supply.

Two power resistors, working with an energy storing capaci-
tor, isolate the high trequency switching noise that is gener-
ated by the converter. This prevents such noise from going
back into the AC line.

Line Select

The Line Select block consists of two switches. The setting
Of these switches depends on which AC input (115 or 230
volts) the supply is operating from.

® I 1' , I 0 1'

The line select switches must both be set to the same
setting. Failure to do this could result in damage to
the power supply or the monitor:.

One switch selects the AC input for the power supply, the
other selects the input for the Display Module's deguass coil
and its power supply. The setting of the line select switch
determines if the diode bridge in the Plectifier and Filter
block acts as a voltage doubler or a full-wave bridge (see
the next block description).
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Maintenance Test

This circuit limits the width of the PWM pulse when power is
applied to the supply. This block consists of a transistor that
is used to manually control the pulse width during testing/
maintenance. This circuit allows you to manually control the
voltage on pin 2 of the test connector (using a special test
fixture).

Base Drive

The Base Drive block chops the primary voltage ( + 300
volts dc) to provide switching of the primary winding (pins 7
and 8) of the main transformer. This is accomplished by
alternating a switching transistor between on and off states.
The main components of this block are two transistors (the
base drive and primary switching transistors), a series of
diodes, and a capacitor.

The output pulse of the PWM is fed directly to the base of
the base drive transistor, where it is used to turn on and off
this transistor. When the base drive transistor is on, the
switching transistor is off, and vice versa.

When the base drive transistor is off, its collector is high,
causing current to flow through the three diodes and into
the base of the primary switching transistor. At the same
time, the Housekeeping and Pegenerative drive also sup-
plies current through the resistors, diodes, and into the
base of the switching transistor. These two current supplies
ensure that the switching transistor remains turned on. The
voltage drop across the diodes is approximately 2 volts,
which causes the capacitor to charge to  + 2 volts.

When the base drive transistor turns on, its collector is
pulled low. The capacitor now applies a negative two volts
to the base of the switching transistor, ensuring fast turn off.

This cycle is repeated for each pulse from the PWM.

4-72

Primary Snubber

The Primary Snubber consists of two diodes, a capacitor,
and a high wattage resistor.

When the primary switching transistor (in the Base Drive
block) is starting to turn off, a voltage spike of up to a 800
volts or more occurs. This is the result Of energy stored in
primary leakage inductances. The snubber acts to steer
current through the capacitor and diodes back into the
primary ( + 300 volts) supply, preventing the high current
from going through the switching transistor. After the tran-
sistor has completed turning off, the resistor rapidly dis-
charges the capacitor, dissipating about 3 watts of power
through the resistor.

Housekeeping and Ftegenerative Drive

This block forms a closed loop into the base drive block, and
supplies drive for both halves of the transformer cycle (on
and off times). The components of this block are a trans-
former winding, three diodes, a capacitor, and resistors.

When the primary switching transistor (in the Base Drive
block) is turned on, pin 3 ot the winding is polarized positive.
This provides extra base drive current to the transistor,
ensuring enough current to operate near the saturated
region. When the switching transistor is turning off, pin 3
goes to ground.

The capacitor and diode connected to pin 2 delivers supply
voltages to the Base Drive and PWM blocks. When the
switching transistor is off, pin 2 is at approximately + 15
volts, and the capacitor charges. When pin 2 is low, the
capacitor supplies the  + 15 volts.

4107 SEPIVICE
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Ziiliil

Main Transformer

The Main Transformer provides power from the primary to
the secondary in order to develop the individual voltage
supplies.

The Main Transformer is con figured in a fly-back type of
configuration. During the on time of the primary (as deter-
mined by the switching transistor), energy is stored in the
primary coil. During the off time of the primary, this energy is
released into the secondary coils. The energy released is
filtered to become the individual voltage sources. A more
thorough discussion of this process is covered at the begin-
ning of this section.

Control Loop Sense and Drive

This block of circuitry torms a loop from the secondary
windings of the transformer back to the PWM. When this
loop is closed, the PWM is allowed to function. The loop
senses the load on the supplies, and feeds back to the
PWM, telling it to widen or narrow the PWM pulse width.
When this loop is opened, such as when an overvoltage
protect block opens it, the power supply shuts down. The

/``       primary components of this block are the opto-isolator,
control regulator, capacitor, and a series of resistors.

As the  + 5 volt supply is initialized (when the power supply
is first turned on) the F`EF pin of the Control Regulator
approaches  + 2.5 volts. When the PIEF pin reaches  + 2.5
volts, the Control Pegulator turns on and begins to shunt
excess drive current from opto-isolator. Current through the
opto-isolator (which is held at a fixed value) feeds back to
the PWM and maintains the PWM pulse-width. The current
through the opto-isolator is modulated by the control regula-
tor and varies with the load on the supplies. The opto-isola-
tor current then adjusts PWM pulse-width accordingly to
maintain regulation.

The cathode of the Control Plegulator can be brought to
ground by an over current or over voltage condition on the
supplies. This stops current through the opto-isolator,
breaking the control loop, and the power supply shuts
down.

-,
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+ 21 Volt Output

Approximately 27 volts appears across the secondary wind-
ing of the main transformer. A series regulator chip then
drops this voltage down and regulates it to  + 21 volts, for
use in the EPPOMs. The main components in this block are
three capacitors, two resistors, a diode, and the series regu-
lating chip.

+ 12 and -12 Volts

When the secondary of the transtormer is on, the diodes
conduct and the capacitor charges. The output of the sec-
ondary is  + 12 and -12 volts, which is delivered as the out-
put voltages. When the secondary is off, the diodes are
reversed biased, preventing discharge of the capacitor back
into the transformer. The charge of the capacitor carries the
supply through until the secondary is again turned on.

+ 12 and -12 Volt Current Limit

This block senses whether the current limit of the  + or - 12
volt supplies is being exceeded. If so, this block causes the
power supply to shut down (by breaking the loop formed in
the Control Loop Sense and Drive block). This block con-
sists of two transistors, resistors, and a diode.

If current through one of the  +  or - 12 volt capacitors is
sensed by the resistor, one of the two transistors begins
conducting (depending on which supply was sensed). This
shunts drive current away from the opto-isolator and shuts
down the supply.
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Over-Voltage Protector

This block allows an over voltage (a runaway voltage) on the
+ 5 volt supply to shut down the power supply. The main
components of this block are a Silicon Controller Plectifier
(SCPl), zener diode, capacitor, and resistors.

If the +  5 volt supply rises above  + 5.6 volts, the zener
diode turns on and begins conducting. When the zener has
sourced enough current to raise it another 0.6 volts, the
SCPl turns on. This, in turn, pulls the cathode ot the control
regulator (in the Control Loop Sense and Drive block) to
ground, no current goes through the opto-isolator, the con-
trol loop is broken, and the supply shuts down.

+ 5 Volt Output

The + 5 volt supply basically operates the same way as the
+  and 12 volt supplies. The capacitor charges during the on
time of the secondary winding, and then supplies the output
voltage when the transformer is off . The diodes provide
isolation when the secondary has turned off. The remaining
components in this block (capacitors, inductor, and a resis-
tor) are used to filter out any noise created by the switching
of the supply. Since this voltage is used for all of the lTL
devices in the terminal, it is important that the supply be
free of high frequency noise.

4-74
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+ 5 Volt Current Limit

This block senses whether the + 5 Volt supply has
exceeded the current limit. If this happens, this block
causes the supply to shut down. The main components of
this block are two transistors, a zener diode, and a sense
resistor.

The  + 12 volt supply is used to set the zener diode at  + 10
volts. This provides a constant voltage for this circuit to use.
Current flows down through the 10 Kohm resistor and turns
on Q257. The voltage at the base of Q352 is set by the 330
ohm resistor. The current sense resistor is connected
between the two emitters of the transistors. When the cur-
rent through this resistor gets large enough, it raises the
emitter of Q257 to a higher voltage. When this voltage plus
the collector-emitter voltage of Q257 equals approximately
+ 0.65 volts, Q352 turns on. This shuts down the opto-
isolator (no current flows), the control loop is broken, and
the supply shuts down.
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Section 5

CHECKS AND ADJUSTMENTS

This section describes the checks and adjustments for the
4107. The Display Module is the main analog part of the
terminal and is the focus of attention in this section. IThe
Power Supply Module has no adjustments.)

The first part of this section lists the performance check
procedures for the 4107. The remainder of the section deals
with the adjustment procedures for the Display Module.
These adjustment procedures require the use of certain
display.patterns. To put these patterns on the screen, go
into the Adjustment part of Self Test and press certain Func-
tion Keys (see Table 5-2). Appendix C provides a complete
description of Self Test.

Rill

-\

iiiFI

PEFtFOF]MANCE VEF]IFICATION
PROCEDUF]E

The performance/functional check procedure for the 4107
consists of running Self Test and Extended Self Test and
verifying that no errors are found. Appendix C contains the
complete description of the Sell Test program, including
operating information and error messages.

To perform the complete performance check procedure, you
will also need certain test equipment and test fixtures. The
luminance check requires use Of a photometer, such as the
TEKTPONIX J16 (with FtL probe). The display image size
and linearity checks require use of a special calibration
graticule. See NOTE below. Finally, the host-port, periph-
Oral ports, and copier-port checks require use of special
loopback connectors. See NOTE again.

NOTE

Contact a service representative at your nearest
TEKTRONIX Field Of f: ilce f or inf ormation about
acquiring these special test f iurtures.

4107 SEPVICE

ADJUSTMENT PF)OCEDUF]ES

This adjustment procedure first lists the test equipment that
is needed to measure the adjustment parameters. Next, is a
summary of the checks (and expected results) tor the Dis-
play Module. And last, are the detailed procedures for per-
forming the adjustments.

The following checks and adjustments require access to
internal parts, so remove the terminal's cover as described
in Section 6. Also, turn on the terminal and wait for a 5 min-
ute warm-up before performing these checks and
adjustments.

F]ECOMMENDED TEST EQUIPMENT

Table 5-1 lists the test equipment needed to check and
adjust the 4107. The listed equipment specifications are the
minimum required to perform these tests. If alternate equip-
ment is used, it must meet or exceed this specification.

Table 5-1

FtECOMMENDED TEST EQUIPMENT

Description Of Equipment Mlnimum Example
Equipment Specification

Oscilloscope (dual trace) Vertical: 5 mv/div. Time TEKTPIONIX

base: 10 ns/div. 80 MHz SC 504

Scope probe 10:1 attenuation TEKTf`ONIXP6108

Digital Voltmeter 0 -100V DC & AC (p-p) TEKTF`ONIX

0.10/a accuracy DM 501

High Voltage Probe 20kv FLUKEModel80K40

Photometer and Capable of reading 100 TEKTRONIX

Luminance Probe ft-lamberts max J16, withJ6503probe

Flat blade screwdriver 1/8 inch (10 inch long)

Display graticule Contains screen TEKTPONIX

adjustment pattern 067-1150-00

Plrv silicon Dow-Coming

adhesive/sealant 3145
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CHECKS AND ADJuSTIVIENTS

SUMMARY OF DISPLAY MODULE CHECKS

The following table of performance checks is extracted from
the adjustment procedures. You may use this to validate the
performance of the Display Module without doing the
detailed adjustment procedure.

Table 5-2

SuMMAFtY OF DISPLAY MODULE CHECKS

Step Check Expected Result

1 TP1 -on Main +  95 Volts
Video board

2 Power supply checks See Table 5-3

3 High Voltage check 25 KV ( + /- 1 000 V)

4 Grid bias, G1 - 42 Volts (on connector A9)

(screen adjustment)

5 Z-axis Fled - 5, green - 13, blue - 2
(color balance)

6 Size check (coarse) Pattern dimensions: 24 x 18 cm.

7 Focus Visual

8 Pu rfty (degauss) Visual. is red pure?

9 Convergence Visual, alignment of Pl,G,B

10 Vertical size Pattern border: loo mm

11 Horizontal size Pattern border: 240 mm

12 Pincushion effect Visual, square corners and
rectangular screen pattern

5-2

DISPLAY MODULE ADJUSTMENT
PF]OCEDURES

The checks and adjustments for the Display Module are
covered in the following sequence:

•  Display Module power supply adjustments

•  High Voltage adjustment

•  Horizontal and Vertical Hold adjustments

•  Grid bias adjustment

•  Z-axis adjustment

•  Deflection coarse adjustment

•  Focus adjustment

•  Purity and coarse convergence adjustments

•  Final convergence adjustment

•  Vertical deflection adjustment

•  Horizontal deflection adjustment

•  Pin-cushion correction adjustment.

These checks and adjustments are listed as independent
items; however, the success of these checks depends on
performing them in the above sequence.

Table 5-3

SELF TEST ADJUSTMENT KEYS

Key Name Key Function

F1 Reset Non-volatile Parameters

F2 Keyboard Switch Test

F3 F]S-232 Interface Menu

F4 Hard Copy Menu

F5 Display Pattern Menu

F6 Graphics Tablet Test

F7 Exit the current menu

F8 Exit Self Test
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CHECKS AND ADJuSTMENTS

Display Module Power Supply Adjustments

W^RN'N®

Ziiiil

Ziili=

-`

Use extreme caution when performing this adjust-
ment procedure. Lethal voltages are present on the
Socket board and the High Voltage assembly on the
Main Video board.

See Figure 5-1 for locations of test points. Use the OPT
support frame for a ground point.

1.     Check-The  +95VoutputatTpl ontheMainvideo
board.

2.     Adjust-VP81, on topofthe powersupplyenclosure,
to give a reading a + 95V  + /-2V on TP1 (Main
Video board).

3.     Check -Voltages and tolerances indicated in Table 5-4.
No adjustments will be made here. These checks
merely verify that the Display power supply is adjusted
properly and main voltages are reaching principal
destinations.

Table 5-4

DISPLAY MODULE POWEF} SUPPLY CHECKS

Nominal voltage Test polnt Range (tolerance)

+ 8.5 V TP6 + /cO.5 V

+20V TP5 + /-2 V
-20V TP4 + /-2 V

+58V TP3 + /-2 V

+95V TP1 + /-2 V

GPND TP2

4107 SEF]VICE

High Voltage Supply Adjustments

W A R I, I H ®

Lethal voltages exist at the CRT anode button, and
proper precaution must be taken to |}revent injury.

NOTE

This check is not necessary if a complete adjust-
merit was performed, a picture is present, and the
adjustment checks were all within tolerance.

The high voltage anode button is located on top of the CRT,
just under the rubber boot on the end of the high voltage
cable.

1.     Power down the 4107 and wait two minutes, allowing
the high voltage to drain down.

2.     With terminal power off, connect the Fluke high voltage
probe to the CPIT anode button.

W A A „ I JV a

Be sure to connect the ground wire Of the high
voltage probe to a chassis ground bofore turning on
power to the termirral.

3.     Set the voltmeter to the 200 V scale and connect the
high voltage probe to the meter.

4.     Power uptheterminal.

5.     Set 4107's BPllGHTNESS control to make the
screen black.

6.     Check-highvoltage. Itshould read: 25 kv  +/-1000V.

NCITE

If this reading does not match the specif iication,
replace the Main Video board. If replacing this
board does not cure the problem, replace the CRT.
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CHECKS AND ADJuSTMENTS

Horizontal and Vertical Hold Adjustments

This procedure requires use of the Self Test Grid Pattern.
Pun Self Test; from the main menu, select F6 (Adjustment
Menu). Table 5-5 defines operation of the Display Pattern
function keys.

The horizontal hold procedure is first, followed by vertical
hold. Figure 5-1  shows the locations of the horizontal and
vertical hold adjustments, P516 (labeled `0' in figure) and
Pl407 (labeled `1').

1.     From the main Adjustment Menu (in self Test), press
Function Key F5, Display Pattern Menu. Then press
Function Key F1 ; this displays the `grid pattern'.

2.     Adjust-P516(`H HOLD' onthe Mainvideoboard)
clockwise until sync is lost, and note the position of the
potentiometer.

3.     Adjust -P516 counterclockwise until sync is lost, and
note this second position of the potentiometer.

4.     Adjust -R516 between these two positions and center
the grid pattern horizontally on the screen.

Or, place the alignment graticule over the screen, and
align the displayed grid pattern with the alignment

graticule.

5.     Adjust -P407 oV HOLD) clockwise until sync is lost,
and note the position of the potentiometer.

6.     Adjust -P407 counter-clockwise until sync is lost, and
note this second position of the potentiometer.

7.     Center the potentiometer between these two positions,
or center it between breakup and the opposing end of
the pot adjustment.

5-4

Table 5-5

DISPLAY PATTEF)N MENU

Key Name Key Function

F1 Calls Grid Pattern.

F2 Calls Gray Scale Pattern.

F3 Calls White Screen Pattern.

F4 Calls Color Pattern.

F5 Calls `H' Pattern.

F6 Calls Crosshair Pattern.

Shifted F1 Sets video amplifier to 0 level.

Shifted F2 Sets video amplifier to maximum level.

Shifted F3 Calls Dot Pattern

Dialog key Toggles red video on and off.

Setup key Toggles green video on and off.

SCopy key Toggles blue video on and off.

Shifted Dialog key Increments the red intensity level.

Shifted Setup key Increments the green intensity level.

Shifted SCopy key Increments the blue intensity level.

Menu Turns menu (dialog) on or off.

F7 Exits back to Adjustments Menu.

F8 Exits Self Test.

Grid Bias Check and Adjustment

The following procedure is relatively complicated. There-
fore, first read through the procedure while referring to
Figure 5-2, to see the entire process in perspective. Then,
go back and perform the procedure step-by-step.

Also, this procedure uses generic terminology, calling colors
"first color," ``second color," etc., instead of red, green,

blue. This is required because there is no predetermined
order in which colors will appear. A parallel example, in
Table 5-6 at the end of this procedure, explains the process
in simplified but concrete terms (i.e. , red, green, blue).

4107 SEPVICE
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CHECKS AND ADJUSTMENTS

1.     Power upthe4107, run AdjustmentselfTest, and call
the Display Pattern Menu (F5). Display a black screen
by turning off all three guns; toggle these Function
Keys to turn off the three guns:

•    Dialog (toturn off red gun)

•   Setup(toturn off green gun)

•    SCopy(toturn off bluegun).

2.     The "sub-brightness" control is p554 (see `P' call-out
in Figure 5-1 ), located on the Main Video board. Using
a long screwdriver, turn the "sub-brightness" control
fully counter-clockwise (to minimum value).

WARN'N®

Lethal voltages are present on the Socket board.
Exercise caution while performing the
following steps.

3.     The "screen"' control is a hand-adjustable potentiome-
ter, P372 (labeled `K' in Figure 5-1). This control is
located on the Socket board. Use fingers to turn the
knob on this control fully clockwise (to minimum value).

4.     With screwdriver adjust all the "low light" potentiome-
tors to full clockwise. These pots are labeled Pl348,
8338, and Pl358, and are located across the top of the
Socket board. See `J', `L', and `M' on Figure 5-1.

5.     Connect the digital voltmeter's ground cable to the
chassis, and place the meter's voltage probe so it
makes electrical contact with red wire entering the top
of connector A9. See Figure 5-3.

6.     Adjust the ``sub-brightness" control, P554, to give a
meter reading of -37 V (Gl value).

The adjustments up to this point are placing the color guns
in a known minimum state.

"Screen" r®fer8 to `rie CFtT scr®on grld: not tli® dlspl®y sere®n.

Figure 5-3. Obtaining GI Voltage from Connector A9.

-

- Figure 5-2. Grid Bias Adjustment Locations.
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CHECKS AND ADJUSTMENTS

7.     Now, adjust the ``screen" control, F]372, counter-clock-
wise until the first color just appears as a faint line
along the vertical edges of the screen. Ignore the white
cursor.

NOTE

Use a noteped or other light-shade over the CRT
screen to eliminate reflections. This makes it easier
to see the faint colors written on the screen.

8.     Then, adjust the first color's "low light'' control counter-
clockwise until that color just disappears. (Note: if the
first color to appear is red, then adjust the low light pot
labeled "P338.")

9.     Next, adjust the "screen" control until the second color
shows along the edges of the screen.

10.   Turn the "low light" pot, forthe second color, counter-
clockwise until that color just disappears.

rv07lE

If any Of the first colors reappear:, adjust the corres-
ponding pot(s) counterclockwise until they also
disappear.

11.   Finally, adjust the "screen" control until the last (third)
color becomes barely visible.

12.   Adjust up the other two "low light" controls until the
faint raster lines appear white. This adds enough color
from the other two guns to make white.

13.  Adjust the "sub-brightness" control, P554, counter-
clockwise until the faint raster is just cut off.

14.   place the meter voltage probe on connector A9 (as in
Step 5 above) and read the meter. It should indicate a
voltage of approximately -42 V.

This check/adjustment procedure balances the bias levels
on the three color grids in the OPT. This produces a true
white and precedes the final color balance procedure
(under the "Z-Axis" heading, next).

5-6

Table 5-6

SAMPLE GRID-BIAS ADJUSTMENT

Step Procedure

1 Set all adjustments to min.:
F]554 fu,, Ccwa
F1372 full CW
F`338, F]358, F]348 full CW.

2 Set F]554 so Gl reads -37 V.

3 Adjust B372 COW until faint red line appears.

4 Adjust red pot (F3338) COW til red disappears.

5 Adjust F1372 CCW until faint green line appears.

6 Adjust green pot (P348) COW til green disappears.

7 Adjust R372 CCW until faint blue line appears.

8 Adjust R338 and F]348 CW to make faint raster white.

9 Adjust R554 CCW lil raster is just cut off. G 1 voltage at A9
will read approx 42 V.

CW means clock`Irlse. COW means count®rLclockwlee.

Z-Axis Adjustment

This procedure pertains to the "Z-Axis" or "white balance"
adjustments. In color video technology Z-axis refers to the
white (vs. chroma) part of the video signal. So the Z-aDtis
adjustments establish the white color balance, independant
of brightness or saturation. (Saturation is the amount of
white mixed with hue.)

ln this procedure you will set the three (f],G,B) gain controls
to their center positions. Then, using the Gray Scale Pattern
(key F2), adjust each of these controls to the threshold of"blooming." (See NOTE.) Then you will use a photometer to

check the relative intensities of red, green, and blue. The
P,G,B controls are then adjusted to yield the standard color
mixture ratio: red -5 (25%) green - 13 (650/a) blue -2
(10%).

NOTE
" Blooming" is caused by overdriving one Of the

video amplif iiers (R, G, 8) into saturation. This
results in one Of the three colors dominating the
screen image. Blooming is easily recognized by
turning the front panel BRIGHTNESS control to
maxirmun, and observing the the effect on the
right-hand edges Of the gray blocks Of the Gray
Scale Pattern.

4107 SEF`VICE
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CHECKS AND ADJUSTMENTS

Eiiil

ZiiE

iiiE

1.     The color gain potentiometers are:

Fed gain -Pl301 (indicated by `D' in Figure 5-1)
Green gain -F`311  (indicated by `E')
Blue gain -P321 (indicated by `F').

Adjust each Of these potentiometers so the control
knob is centered between the CW and COW limits of
adjustment.

2.     Turn the front panel's BPIGHTNESS control to maxi-
mum (CW).

3.     EnterAdjustment self Test and put up the Gray scale
Pattern: First, press F5 (calls the Display Pattern
menu), then press F2 (calls Gray Scale Pattern).

4.     Adjust the red gain (P301) up until blooming beginsto
show on the screen. Then back off on P301  until this
red blcoming just disappears.

5.     Adjust the green gain (F`311) until green blooming
appears; then adjust P311  back until this blooming just
disappears.

6.     Adjustthe bluegain (P321) until blue blooming
appears; then adjust Pl321  back until blooming just
disappears.

The following steps determine the reference color that is
used to adjust the color balance between the three colors.

7.     Pressthe F3key; this makesthescreen all white. Place
the photometer head against the CF`T screen. Head
and record the indicated intensity value (in foot-
Iamberts).

8.     Press the Dialog and scopy keys; this turns off the red
and blue guns, filling the screen with green. Using the
photometer, record the green intensity value.

9.     Press the setup and scopy keys; this turns off green
and makes the screen blue. Using the photometer,
record the blue intensity value.

4107 SEPVICE

10.   Press the Dialog and SCopy keys; this turns off blue
(makes the screen red.) Using the photometer again,
read and record this value.

11.   Perform calculations as follows:

a. Divide the recorded green intensity value by 13.

b. Divide the recorded blue intensity value by 2.

c. Divide the recorded red intensity value by 5.

d. Compare the three numbers; the lowest number
indicates the "roference color." See example,
Table 5-7.

12.   Fill the screen with the reference color. Using the pho-
tometer, adjust the front panel BRIGHTNESS control so
the reference color intensity measures the same as the
ratio number for that color (green-13, blue-2, or red-5).

13.   Fill the screen with one of the other two colors. Using
the photometer, again, adjust the GAIN control for this
color so the indicated intensity matches that color's
ratio number.

14.   Fill the screen with the remaining color. F`ead the pho-
tometer and adjust the GAIN control for that color to its
ratio number, as with the other two.

15.  Check each color for its proper reading: 13 -green, 2 -
blue, 5 -red.

Table 5-7

SAMPLE COLOFt BALANCE EXEF]CISE

Photometer Color Patio Headings Lowest
Readings Numbers Divided byFtatloNumbers. Number

Green  = 39 13 3

Blue  =  6.2 2 3.1

Fled  = 11.5 5 2.3 <-

Calculatlon8:     39/13=3,    6.2/2=3.1,11.5/5=2.3

5-7 
Manual scan by vintageTEK - Your donations help support the museum - vintagetek.org



CHECKS AND ADJUSTMENTS

Deflection , Coarse Adjustment

This procedure is the coarse adjustment of vertical and
horizontal deflection. The fine adjustments for deflection
come later. If necessary, this coarse adjustment precedes
the focus, purity, and convergence adjustments.

1.     Fill the screen with the grid pattern: From Adjustment
Self Test, first press Function key F5; then press Func-
tion key F1.

2.     Install the graticule over the display screen.

3.     Check -to see if the borders of the displayed pattern
are approximately 24 by 18 centimeters.

If the pattern is approximately this size, skip the rest
of this procedure and go to the Focus and Purity
adjustments.

4.     See Figure54A. Ifthevertical heightofthe pattern is
less than 18 cm., adjust Pl426 CW (clockwise). P426 is
labeled `H' in Figure 5-1.

If the vertical height is greater than 18 cm., adjust P426
COW (counter-clockwise).

5.     See Figure 54B. Ifthe horizontal dimension of the test
pattern is less than 24 cm., adjust L553 CCW. (Use a
plastic hex-driver to adjust the core of this variable
inductor.)

If the horizontal dimension is greater than 24 cm.,
adjust L553 clockwise.

6.     Plemove the graticule from the screen.

5-8
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Figure 5-4. Coarse Deflectlon Ad|ustments.
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CHECKS AND ADJUSTMENTS

WAA„'JVG

Focus Adjustment

Ziilii!

Use extreme caution when performing this adjust-
ment. Lethal voltages are present on the Socket
board and on the High Voltage assembly (on the
Main Video board) .

The focus adjustment is a simple one step procedure. The
control device for focus is located on the back of the high
voltage assembly, mounted on the Main Video board. This
control is labeled FOCUS and is called out as `N' on
Figure 5-1.

With power on and Self Test active, place the "H pattern" on
the screen. Then carefully reach into the area between the
Terminal Control board and the High Voltage assembly, and
grasp the FOCUS control knob. Potato the FOCUS control
knob back and forth, while viewing the screen. Adjust this
control to achieve the best overall screen focus when view-
ing the displayed pattern. This is purely a visual check (not

/`        measurable). Also, display some alpha characters on the
screen and verify that the focus remains good.

This completes the focus check and adjustment.

4107 SERVICE

Purity and Coarse Convergence Adjustments

Continuing with power on and Self Test active, place a red
field on the screen (press Dialog Key). Check for a pure red
screen (absence of other hues). If color is not pure, continue
with this procedure. Otherwise, go to the Final Convergence
procedure, next.

Purity adjustment:

1.     Turn poweroff, waitawhile, andturn power backon.2
This automatically degausses the CPT. If this is not
sufficient to fully degauss the OPT, proceed. Call Self
Test again, and obtain red tield.

2.     Place an external degaussing coil next to the CPIT.
Energize the coil and move over and around the CRT, in
circular motions both directions. Now slowly move the
coil away from the front of the CPIT. At a distance of 8 to
10 feet, turn off the coil.

3.     Examine the red field and evaluate the purity. Wasthe
degaussing procedure sufficient to make a pure field?
lf not, repeat step 2 until purity is obtained.

If this procedure does not produce purity, replace the
CRT. (See CPT replacement procedure in Section 6).

Coarse convergence adjustment:

4.     Turnofftheterminal.

5.     Plemovethe Display control board.

Leavlng povv®r off ae mlnuitee ®llove tlie th®mlstor t® cool o«. On®rwl®e, on®fl-
®n dave not degauco.
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CHECKS AND ADJUSTMENTS

6.     Loosen the deflection yoke (unscrew the clamp)just
enough to let it slide toward the rear on the CRT neck
(see Figure 5-5).

7.     Freethewedges from the front of the yoke.

8.     Use a sharp knife to remove paint from the purity and
convergence rings. This allows you to rotate them.

9.     Install the Display control board in the terminal.

10.   Power up the terminal, and place a red field on
the screen .

W A 11 N I N G

Use extreme care in the following steps. Lethal
voltages are present in the adjustment area.

11.   Adjust the purity rings to obtain the purest red "ball" in
the center of the display. See Figure 5-5, again.

12.   Slowly move the yoke forward until the most uniform
and pure red field is obtained over the entire screen.
Examine the field with a hand magnifier and readjust
the yoke and purity rings slightly for best red "beam
landing" (least illumination of the blue and green phos-
phor dots by the red beam).

EE

-
Flguro 5-5. Yoke clamping Screw and Purity Rings.
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CHECKS AND ADJuSTMENTS

13.  Tilting the yoke left-right or up-down affects conver-
gence. Using the top two wedges, position the yoke to
achieve the best overall convergence. (See NOTE.)
Use F`TV silicon compound to secure the wedges in
position. See Figure 5-6.

NOTE

Insert the wedges between the yoke and the CRT
funnel, with the adhesive side touching the CRT.
The adhesive will stick to the CRT. The wedges are
placed 120 degrees apart; two on the top, and one
on the bottom. See that the opening Of the yoke is
equidistant from the CRT all around the funnel
(see Figure 5-6).

iilil

.-

14.  Turn the terminal power off, and remove the Display
Control board.

15.  Tighten the yoke clamp (loosened in Step 6) and install
the lower wedge. This completes the purity and coarse
convergence procedure.

Flgure 5-6. Placlng Wedges between Yoke and CFtT Funnel.
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CHECKS AND ADJUSTMENTS

Final Convergence Adjustment

Before adjusting for Final Convergence, do the Purity and
Coarse Convergence procedure (immediately preceding
this adjustment).

1.     Run selfTestand displaythegrid pattern.

2.     Using the grid pattern (F1), check the convergence
over the entire screen.

NOTE

The corrvergence specifiiication is 0.4 mm between
red and green, and between green and blue (over
the entire screen) . See Figure 5-7 .

Figure 5-7. Measuring Convergence.

5-12

3.     If convergence meets the specification, go to the verti-
cal deflection adjustment. Otherwise, proceed to adjust
the convergence.

4.     Press the setup key; this turns off the green gun (leav-
ing only the red and blue guns on).

NCITE

Scrape off the paint that fastens the rings to each
other:. Then loosen the threaded gray clamp-ring
(Figure 5-8) to allow smooth movement Of the
convergence rings.

5.     Matchthe red and blue imagesatthecenterofthe
screen by rotating the four-pole magnet (the center pair
of convergence rings, on the neck of the CPIT). See
Figure 5-8.

6.     Turn onthegreengun (presssetup key).

7.     Match upthe red, green, and blue imagesatthecenter
of the screen, by rotating the six-pole magnet (rear pair
Of rings).

8.     If necessary, nudge the yoke trom side to side to
achieve the best overall convergence on the whole
screen. Secure the yoke in the optimum position by
pressing in the wedges and tightening the yoke fasten-
ing screw.

®^u,'ON

In the following step, DO NOT place the tape-
magnets closer than 20 mm from the HV anode
cap. And do not tape them over paper labels.

4107 SEF`VICE
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CHECKS AND ADJuSTMENTS

9.     If the convergence on the fringe areas is not accept-
able, place one or more thin tape-magnets around the
funnel to achieve the best effect. Then, press these
magnets onto the funnel. Verify convergence around all
edges of screen.

7-

ZilE

10.   Check -purity. If purity was adversely affected by this
procedure, redo the purity adjustment. If you must
adjust purity, recheck convergence when finished.

11.   Pletighten the gray clamp-ring in Figure 5-8.

Figure 5-8. Convergence Rings and Threaded Clamp-F](ng.
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CHECKS AND ADJUSTMENTS

Vertical Deflection Adjustment

This is a final check and adjustment of vertical deflection (or
vertical size) and vertical position.

Vertical deflection adjustment:

1.     Pun selfTestandcall upthegrid pattern (F5,then F1).

2.     Adjust p426 (`H' in Figure 5-1) so the vertical size of the
pattern border measures 180 mm ( + /-2 mm).

Vertical position adjustment:

3.     Place the graticule overthe screen.

4.     Ifthe grid pattern and graticule are not aligned, adjust
Pl420 (`G' in Figure 5-1 ) to achieve vertical alignment.

Horizontal Deflection Adjustment

This is a final check of horizontal size.

1.     Plun selfTestand call upthegrid pattern (F5, then F1).

2.     Install graticule, if not already on the screen from
last test.

3.     Ilthe horizontal dimensions of the grid pattern do not
match the graticule, adjust the H WIDTH control, L555
(`Q' in Figure 5-1 ). Use a plastic hex driver to turn the
core of this inductor.

4.     Check -horizontal width of the grid pattern. It should
measure 240 mm ( + /-2 mm).

5.     Ifthe grid pattern and graticule are not aligned horizon-
tally, adjust the H Posl control, F3566 (`P' in Figure 5-1 ),
to reposition and center the pattern horizontally.

5-14
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Pin-Cushion Adjustment

Pin-cushion effect is shown in Figure 5-9. This amounts
to either a shrinking or bulging of the sides of the
displayed image.

1.     Plun selfTestandcall upthegrid pattern.

2.     Place the Adjustment Graticule on the screen.

3.     Compare the displayed grid pattern with the graticule.

4.     If pincushion effect is noticeable, adjust the vertical
Pin Cushion Control, P754 (`8' on Figure 5-1 ). Adjust to
achieve maximum alignment of the sides of the image
with the graticule.

5.     Press Function Key F8, to exit selfTest.

This completes the adjustment procedures for the Display
Module and for the terminal.

FIgure 5-9. Pln-Cushion Effect.
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Section 6

MAINTENANCE

This section contains the disassembly and reassembly
procedures required for trouble shooting, calibration, and
repair access to the 4107 terminal. This section contains the
preventive and corrective maintenance procedures for the
terminal (including a summary of maintenance intormation
for the Power Supply Module and the Display Module).

SAFETY CONSIDEF]ATIONS

Before performing any of the maintenance procedures
listed in this section, carefully read the Service Safety
Summary at the front of this manual.

`EiiE

-

\EiE

PREVENTIVE MAINTENANCE

The 4107 terminal is designed to require very little routine or

preventive maintenance. No routine lubrication or cleaning
is required. If cleaning or maintenance is deemed neces-
sary (due to an adverse operating environment), perform
the following procedures on a yearly P-M schedule.

CLEANING AND PF]EVENTIVE MAINTENANCE

Plead ALL of the warnings and cautions in this cleaning
section before attempting any of the cleaning procedures
given here.

CAUTIOH

Ilo avoid damage to the plastics used in the Display
Module and keyboard, do NOT use cleaning agents
that contain benziene, acetone, toluene, xylene, or
similar chemicals.

4107 SEPVICE

Cleaning the CRT Screen

clean the face of the display CBT using a soft cloth damp-
ened with a solution of mild detergent and water.

WARN'N®

Disconnect the line power cord bofore cleaning any
parts inside the 4107. Dangerous voltages exist
irrside the display module and may cause injury if
contacted.

Occasionally, remove any accumulated dust from the inside
of the Display Module. Dust conducts electricity under high
humidity conditions. The 4107's interior is best cleaned with
a vacuum cleaner. F3emove any remaining dust with a soft
bristle brush (paint brush) or a cloth dampened with mild
detergent and water solution. To clean narrow spaces, use a
cotton-tipped applicator.

C A 1' , I a W

Static charge can be generated by a brush with
synthetic bristles. Such static charges will damage
solid state components, so use a brush with natural
soft bristles. (Read the Static Protection tips in the
Disassembly Procedures, later in this section.)
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MAINTENANCE

cleaning the Keyboard

This procedure describes how to clean off the residue of
liquids, such as coffee, soft drinks, and so forth, that have
been spilled on the keyboard.

C^uT'ON

The cleaning procedrre uses water, so try to avoid
getting water on any parts susceptible to water
damage, and dry thoroughly.

®^uT'ON

Do not tear or lose the exposed foil contacts on the
foam switch pads.

NOTE

Drying times may be shortened by forced air drying
at a maxirrram temperature Of 165° F (60® C).

1.     Peferto the Keyboard Removal procedure in this
section in order to separate the keyboard assembly into
the printed circuit board and the switch and frame
assembly.

2.     Use a soft artists' brush to remove any dust or foreign
matter from the key contacts (foil on the bottom of the
foam switch pads).

6-2
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3.     Wash the frame assemblythoroughly in clean, luke-
warm water. Avoid damaging the foam pads.

4.     Shake the excess water out of the assembly, and set it
on blocks to dry in the air for about two to tour days.
cleaning off the residue left by some cleaning fluids
may require more than one washing.

5.     Wash the circuit board thoroughly in clean lukewarm
water. Use a soft sponge or cloth to dry the board.

6.     Setthecircuitboard on blockstodry inthe airtorabout
One day.

7.     Peassemblethe keyboard assembly.

W^RN'N®

If a dampened cloth is used for cleaning any parts
Of the terminal that are only accessible with the
cover removed, take extreme care to NOT leave
any remaining water or moisture in the terminal
when the cover is reiustalled. This situation could
provide a potentially lethal shock hazard to the user
when power is reapplied to the terminal.
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FtouTINE VISUAL INSPECTION

Inspect the terminal occasionally for such defects as broken
connections, damaged circuit boards, loose connectors,
heat damaged parts, broken structural foam mounting
features (circuit board retainers), and general mechanical
fitness. If the terminal is used in a high vibration environ-
ment, pay particular attention to connectors, cable strain
relief, and the CRT mounting bracket. Plefer to the parts
replacement procedure for appropriate details.

The corrective procedure for most visible defects is repair or
replacement; however, particular care must be taken if heat-
damaged components are found. Overheating usually indi-
cates other trouble in the unit. It is important to correct the
cause of overheating to prevent a recurrence of the
damage.

4107 SEf]VICE

POWEF] SUPPLY IVIODULE MAINTENANCE

The Power Supply Module contains automatic current limit-
ing protection, and does not require routine maintenance.

Fuse F]eplacement

The Power Supply contains just one fuse, mounted on the
bottom of the power supply circuit board. This fuse's only
function is that of fire protection, in the event of a maltunc-
tion/overload. If the fuse burns out, first check for a possible
overload that should be corrected. Then replace the fuse
with one of the proper value as indicated in Table 6-1. This
fuse is referred to as F101 on the circuit board, schematic,
and in the Pleplaceable Electrical Parts list (Section 9).

See Figure 6-5, in the Disassembly Procedures, for the
location of this fuse.

Table 6-1

FuSE F`EPLACEMENT VALUES

-

Ziiil

ZiE

Voltage Selected Fuse Amperage

110V (nominal) 4.0 A (slow blow)

220V (nominal) 4.0 A (slow blow)

6-3 
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DISASSEMBLY/REASSEMBLY
PFtocEDUFtES
This part of the maintenance section describes procedures
for removing and disassembling modules or major pieces of
the terminal. A set of procedures at the end of this section
describes the repair and replacement of components and
smaller assemblies in the terminal.

These procedures require only those tools common to a
service tool kit.

Unless a specific reassembly procedure is given, perform
assembly by following the disassembly procedures in
reverse order.

NOTE

Unless otherwise stated, all screws mer[tioned in
these procedures are POZIDRIVE® .

F]EMOVING THE MAIN COVEF) PANEL

The terminal's main cover panel is fastened by two screws
in the rear, and retainer tabs in the front. See Figure 6-1. To
remove the two screws, first elevate the rear of the terminal
or slide it so it extends slightly over the edge of table. Point-
ing the screwdriver up, unscrew these screws. Then, pull
back and up on the cover piece. This will release the
retainer tabs in front. Now, lift off the cover.

6-4

ELECTF]OSTATIC DISCHARGE PF]ECAUTIONS

This product contains components that are highly sensitive
to electrostatic discharge. To prevent damage to such com-
ponents and to maintain product reliability, do NOT touch or
remove the circuit boards or components from the 4107
until the following conditions are met.

Safe Handling of Static-Sensitive Components

Handle all static-sensitive components (such as POMs,
EEPOMs, custom logic arrays, etc.) in a static-safeguarded
work area. A static-safe area is any area capable of control-
ling static charge on conductive materials, people, and non-
conductive materials.

Transportation of Static-Sensitive Components

Transport all static-sensitive components in static shielded
containers/packages. A "static shield" container must be
capable of protecting trom static discharge as well as
static fields.
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Figure 6-1. Removing Cover Panel.

4107 SEPVICE 6-5
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MAINTENANCE

FtEMOVING THE TEE)MINAL CONTROL, RAM3,
AND DISPLAY CONTROL BOARDS

CAUT'ON

Read "Sore Handling Of Static-Sensitive Compo-
nents" (previous heading) bofore performing this
and the following procedures.

The Terminal Control and Display Control boards are
mounted across the side and back of the terminal (instead
of in a card cage). The PAM3 board is mounted behind the
Terminal Control board. Any board may be removed first;
the following procedure describes removing the Display
Control board first. The following procedure is depicted in
Figure 6-2; each circled number (on the illustration)
corresponds to a step in the procedure.

1.     Unplugthe ribbon cablethatconnectsthe Display
Control board to the Display Module.

2.     Pull the Display control board away from the Terminal
Control and PIAM3 boards; they are attached to each
other by two 96-pin DIN connectors. This physically
separates the three boards.

3.     Lift the Display control board up out of its retainer slots.
and remove from the terminal.

4.     Now the PIAM3 board is free. Plemove this board from
the terminal by lifting it out of its dove-tail mounts.

6-6

5.     Unplug the ground-wire that attaches to the upper-left
corner of the connector panel, at the rear of the termi-
nal. IThe other end of this wire remains connected to
the power supply.)

6.     The Terminal control board attaches to the power sup-
ply via a 10-pin connector on the upper-left extension of
the board. Unplug the board from this connector by
gently springing it away from the power supply.

7.     Pemove the Terminal control board by lifting it straight
up and out of the terminal. IThe rear connector panel is
mounted to this board, and slides in vertical grooves
that secure it to the back of the terminal cabinet.)

C A I, , , a W

Bofore installing the Tierminal Control, RAM3 . and
Display Control boards in the terminal, observe the
following. First, see that all pins on the 96-pin
connectors are straight. Then, place the boards in
the terminal, align the connectors, and carofully
push them together. Carelessness can easily result in
bent pins, which may cause the power supply to
"crowbar" (which shuts down the supply).

4107 SEPIVICE

-.

-

I-

 
Manual scan by vintageTEK - Your donations help support the museum - vintagetek.org



MAINTENANCE

F[gure 6-2. Terminal Control, FtAM3, and Display Control Cireuit Boards.

4107 SEF]VICE 6-7
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REMOVING THE POWEF] SUPPLY MODULE

This procedure assumes the Terminal Control board has
been removed.

A 9-conductor cable sends power from the main Power
Supply Module to the power supply section of the Display
Module. Plemove this cable in the tollowing manner.

1.     Grasp the top and bottom ears on the square connector
(9-conductor in the Power Supply Module), and
squeeze. This releases the retainer snaps.

NOTE

The lower ear is diffiioult to reach, but il IS
accessible.

2.     While squeezing these ears together, pull the connec-
tor away from the mating receptacle on the circuit
board.

6-8

3.     Plemove the arm that connects the power switch
(mounted on the power supply) to the power button (on
the front of the terminal). This arm attaches to the
switch via a fork that stradles the switch plunger. Pull
forward and the fork will release from the switch.

4.     Unscrewthe two power supply mounting screws, on
the outside edge Of the terminal. See Figure 6-3.

5.     Liftthe powersupply Moduleoutoftheterminal.

4107 SEF`VICE
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Figure 6-3. Power Supply Mounting Screws.

4107 SEPIVICE 6-9
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DISASSEMBLY OF THE POWER SuPPLY                        3.     Slip the ears out of the slots, and remove this panel
MODULE                                                                                                               from the rest of the power supply Module.

1.    ::: 'tJ°n:!?:wpt°h:esrc::£Pc'!, #oujte} :St hs:?nT:ejtnofjtghTsre                  ::jj : sptr::`ndf:rarcec:::i:/i:tp::nc:Imp:#tsoff°:;i:Sppoenceti::.'

figure. This screw fastens an access panel that is
hinged with three ears/slots.

2.     Now, swingthiswrap-around panel out, around
the hinge.

Figure 6-4. Opening the Power Supply Hinge Panel.

6-10 4107 SERVICE
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F)eplacing the Power Supply Fuse

A fire protection fuse is located at the bottom of the power
supply circuit board Oust behind the AC power receptacle).
See Figure 6-5.

-`

Ziiiil

If this fuse burns out, that indicates a serious overload prob-
lem. First, check all loads and the components serving such
loads, and repair the overload condition. Then replace this
fuse. Use only a 4A (250 V) Slow BIow fuse.

Figure 6-5. Power Supply Module Fuse Location.

4107 SEF`VICE 6-11 
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F)emoving the Cooling Fan

The cooling fan may be removed as follows:

1.     First, unplug the fan powercord from the two-prong
connector (J3) on the upper end of the power supply
circuit board.

2.     Then, unscrew the two 5/16" hex screws that mount
the fan to the bottom of the power supply case.

3.     Lift the fan and screen sideways out of the power
supply.

NOTE

When installing this fan, be sure to mount it so it
blows air INTO the power supply.

6-12

F]emoving the Power Supply Circuit Board

The circuit board is mounted to the power supply chassis by
five snap-on connectors, and by the AC power receptacle
unit.

1.     First, disconnect the circuit board's ground wire, by
unscrewing the nut that mounts it to the chassis.

2.     Figure 6-6 illustrates removing the AC power recepta-
cle from the chassis. First, using a scribe and hammer,
tap the mandrel (pin) through each of the two rivets.
Now, push out the rivets. The AC receptacle is free
from the chassis.

These rivets may be reused by pushing each rivet
through the chassis and receptacle holes, and then
driving each mandrel in until flush with the top of the
rivet head.

3.     Plemove the screw that fastens the AC power recepta-
cle to the circuit board and to the chassis. See Figure
6-6' again.

4.     Locate the five snap-on fasteners that mount the circuit
board to the chassis.

5.     One at atime, squeeze together the lock-ears, on the
chassis side of each fastener. Push the fasteners into
their holes, to keep the ears from popping out again.

6.     Push the boss, on the AC power receptacle, through its
hole in the chassis.

7.     Then, push the live fasteners through their holes in the
chassis.

8.     This releases the circuit board. Lift it out of the chassis.

4107 SEf`VICE
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Figure 6-6. Removing Power F`ecoptacle Rlvets.
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REMOVING THE DISPLAY MODULE
FROM THE TEFIMINAL

The Display Module mounts to the terminal with six screws.
These screws are located in rails on each side of the Display
Module. They screw into threaded brass inserts in the base
of the terminal. See Figure 6-7.

W A A „ , JV C

Lethal voltages are present at the High Voltage
anode on the CRT. Discharge this H .V. connection
bofore performing the following procedure. Bodily
contact with such voltage may corse shock injury
or death.

Procedure:

1.     Discharge the High voltage Anode button on the CPIT.
Using an insulated screwdriver, slip the blade under the
rubber anode cover; then lay the screwdriver shaft
against the grounded metal frame.

2.     Plemove the main front bezel that surrounds the CPIT
and contains the BPllGHTNESS and POWEP controls.
This bezel attaches with two screws (one on each side).
See Figure 6-7.

3.     Unclamp the Terminal control board's ground wire from
the Display Module chassis.

4.     Unplugthe ribbon cable from connectorJ31 on the
Display Control board.

5.     Pemove the Terminal control board, PIAM3 board, and
Display Control board.

6-14

NOTE

Disconnect the Power control rod from the on-off
switch on the main Power Supply Module.

5.     Plemove the BFllGHTNESS control from the back side
of the bezel by spreading the retainer forks that slip
over the top and bottom o{ the brightness pot. This
releases the potentiometer from the back side of the
bezel, while the knob remains attached to the front of
the bezel.

6.     Ifthe powersupply Module isstill installed, remove it
using the procedure earlier in this section.

7.     Unscrew part way the six Display Module mounting
screws.

8.     Slide the Display Module to the rear (in the screw slots).
The slots are open at the front end, allowing the screw
heads to be free when the Display Module is slid back.

9.     Unplug all remaining Display Module connecting
cables.

CAUTIOH

Exercise care when lifting, to avoid back injury.

10.   Now, lift the Display Module out of the terminal.

4107 SEPIVICE
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DISPLAY IVIODULE
IVIOuNTING SCREWS

(EACH SIDE)
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FF]ONT BEZEL
IVIOuNTING ScflEWS
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Figure 6-7. Mounting Screws for the Front Bezel and Display Module.
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FtEMOVING AND F)EINSTALLING
THE DISPLAY CRT

The following CPIT removal procedure assumes the Display
Module is outside the terminal.

W A R N I N Gi

Lethal voltages are present at the. High Voltage
anode on the CRT. Discharge this H .V. connection
before performing the following procedure. Bodily
contact with such voltage may cause shock injury
or death.

1.     Dischargethe Highvoltageanode button on the CPT;
seewAPNING.

2.     Pemove the High voltage anode cable from the CPIT
connector button.

3.     Unplug the CPIT socket and circuit board from the CPT.
A silicon gum may have been used to glue the socket to
the OPT; use a knife to peel this gum away from the
socket.

4.     Unplug thewirefrom L3onthecF`TSocket board.

5.     Bemove the four screws that clamp the front corners of
the CF`T to the display chassis. Plemove the lower
bracket also. Place the washers and screws in labeled
containers (to prevent misplacing them or confusing
them with other similar, but different, screws). See
Figure 6-8.

6-16

6.     Unplug the deflection yoke cables from connector
"A2", on the Main Video Board.

NOTE

The yoke assembly is part Of the CRT:, and is not to
be removed from the CRT.

7.     Placeasoft pad onthe bench-topand in frontofthe
CPIT. (Upon removal the CF`T will rest on this protective
pad.)

W^RN'N®

The CRT may be damaged by careless han.dling
when removing it from the terminal. Protect it
from sharp, solid objects. If the CRT cracks and
explodes, serious personal injury is likely.

4107 SEPVICE
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Figure 6-8. CF)T Forward Mounting Screws.
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8.     Hock the cF`Tforward as indicated in Figure 6-9. Then            To install the cF`T, followthe previous steps in reverse order.
pull the CFIT out of the front of the Display Module, and
lower it onto the protective pad.

Figure 6-9. Ftemoving the CRT.

6-18 4107 SEF`VICE
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REMOVING THE DISPLAY MODULE CIFtcuIT
BOAF)DS AND HIGH VOLThAGE SECTION

The Display Module consists of the following boards and
assemblies. These are identified by numbers in this list,
which are also used in Figure 6-10.

® Display CPT (removal just described),

© Display Module power supply "TNP82560-24" (in a
protective metal enclosure),

EiE

Ziiiil

© Interface board "TNP81125" (mounted beside the
power supply enclosure),

© Main Video board "TNP82866" and high-voltage
section (mounted under the CPIT), and

® CPIT Socket board ``TNP95909" (mounted on the
OPT neck socket).

Figure 6-10. Display Module Boards and Assemblies.
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NOTE

The CRT Socket board is the most vulnerable. It is
wise to remove it fli rst .

Removing the CF]T Socket Board

A silicon gum glues the OPT Socket board to the neck
socket of the OPT. Use a knife to peel the gum away from
the socket. Then remove the board by gently prying it away
from the OPT socket. Unplug the 2-wire plug from connec-
tor "L3" on the Socket board; these plug wires connect to
the CPIT grounding strap.

6-20

F]emoving the Display Module Power Supply

The following procedure (steps 1 through 8) is the recom-
mended procedure for removing the Display Module's
power supply. An alternate method of removing this supply
follows the last step of this procedure.

1.     Unplugthe9-pin squareconnectorinthe main power
Supply Module. This cable/plug supplies AC voltages
to the display power supply.

2.     Pemovethe main powersupply Module. Seethe pro-
cedure earlier in this section.

3.     Unplugthe4-pin plug, emergingfromthe "AC OUT"
hole in the display power supply.

4.     Unplugthe 2-pin plug, comingfromthe "DC OUT" hole
in the display power supply.

5.     Unscrewthe forward-facing screw on the bottom-rear
corner of the display power supply; see screw ® in
Figure 6-11.

6.     Unscrew the screwthat fastens a bracket to the upper-
front outside panel of the display power supply enclo-
sure. See ® in Figure 6-11.

7.     Push forward andthen liftuponthedisplaypower
supply. It will snap out when free of the retainer hooks
beneath it.

8.     At this point, the power supply is free but the Interface
board remains attached to it. Go to "Plemoving the
Interface Board," next.

Alternate procedure:

The display power supply can be removed without removing

:hc:eT:ira::%:r6;8:yawd°8':h:?gdu::h6j.S,'tr:Th°evne;:rp::g
the cables and lift out the assembly.

4107 SEPVICE
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Figure 6-11. Display Power Supply Mounting Screws.
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Removing the Interface Board

The Interface board is part of the Display Module. It is
mounted on the Display Module's power supply. Prefer to
Figure 6-12 while performing this procedure.

1.     Unplug the 20-conductor ribbon cable from the Display
Control Board. Push the ears (on the mounted socket)
ouvaway from the plug; this ejects the plug part of the
connector.

2.     Pemove the display power supply from the Display
Module (with Interface board attached). This provides
easy access to the Interface board. See preceding
heading, "Pemoving Display Module Power Supply."

3.     Unplugthecablefrom "DCOUT" onthis powersupply.

4.     Unplugthetwoconnectorsat F12and F13, atthefront
of the Interface board.

5.     Disconnect the forward ferrite loop from the chassis by
unwrapping its red connecting strap. See ® in Figure
6-12.

6.     Unplugthecablesfrom connectorsA4and A5onthe
Main Video board.

7.     Unplugthecablesfrom connectors F12and F13onthe
Interface board.

6-22
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8.     Clipand remove all cable restraintsonthe Display
Module.

9.     Pull the cables through the ferrite loop as follows: First,
pull the 2-wire power cable and connector through.
Then, pull the remaining cables, saving the cable/con-
nector A4 until the last. (Connector A4 is larger and
needs more clearance.)

10.   Using pliers, squeeze together the retainer ears on
each of the four stand-offs that mount this board to the
side of the power supply enclosure. Press the stand-
offs into their respective holes in the Interface board.
The stand-offs remain attached to the power supply,
and the Interface board is free.
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DC OUT
(Pull through
ferrite loop)

F13
(Pull through
ferrite loop)

®
FORWAF]D FEFtRITE
LOOP
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CONNECTION-
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CLAMP
SCFtEW

LOWEF]-F]EAF]                          A5
FERRITE LOOP

Figure 6-12. F`emoving the Ferrite Loops.
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Removing the Main Video Board
and H.V. Section

lt is easier to access the Main Video board after the Display
Module is removed from the terminal. However, if you need
to remove the board with the Display Module installed, use
the following procedure.

NOTE

The CRT Socket board and Main Video board
compose one f iield replaceable unit. Theref ore,
these boards remain connected together upon
removal and are shipped as one unit.

1.     Plemove the Display control board, the PIAM3 board,
the Terminal Control board, and the Power Supply
Module. (F`efer to previous procedures.)

2.     Plemove the CPIT Socket board, as indicated earlier.

3.     Unwrap the red strap that holds the lower-rear forrite
loop to the chassis. Refer back to ® in Figure 6-12. The
ferrite loop remains on the wires passing through the
loop. Disconnecting the loop-strap provides the needed
treedom for these wires.

4.     The Main video board is attached to the chassis by four
grooved brackets. See Figure 6-13. Unscrew the two
screws f rom the rear bracket and remove it from the
back-end of the circuit board. Also, remove the left-rear
bracket2 from the side of the board.

Then, just loosen the forward bracket on the same side
of the board. This allows enough freedom to remove
the board.

Tlils 18 a8 vlowod from tlio front of ttle t®mlnal.

6-24

5.     Dischargethe HVAnodeconnection, and unplugthe
HV Anode cable f rom the OPT.

6.     Unplugtheyokewiresfrom connectorA2onthe Main
Video board.

7.     UnplugA4, A5, andA6onthe Main video board.

8.     Unplug F13fromthe Interface board. Pull cablesfrom
F13 and DC OUT through the forward ferrite loop (if still
installed).  Plefer back to Figure 6-12.

9.     Atthis point, thecPITSocket board and Main video
board are free from the rest of the terminal and may be
removed. Slide the Main Video board toward the back
of the Display Module and lift it out.
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Fl9uro 6-13. Loosening/Flemoving Brackets lrom tl`e Main Vfdeo Board.
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DISASSEMBLING THE KEYBOAF]D MODULE

The Keyboard Module is physically separate from the main
terminal. It is only connected by a 5-conductor cord. This
procedure describes the steps in unplugging the keyboard,
and in disassembling it into its component parts. Steps 1
through 5 tell how to access the inside of the Keyboard
Module. Steps 6 through 8 describe removal of the key-
board cable. And, steps 9 through 12 tell how to remove the
keypad assembly.

1.     Unplug the keyboard cable from its 5-conductor con-
nector on the terminal's rear panel.

2.     Unscrew the four screws in the corners of the keyboard
bottom panel. See Figure 6-14.

3.      Fliptheelevating bailsoutward. as in Figure6-14.

:.:::;::...i;i!iiigRE=..€!ii!:as#€:r8t#is§§is!:i.i: rmi!:!i:!;§! .i:i:i::: 'as±'.  i.!!..!§   .3..   :!5i8  .:;;:::;: ;::I:i l
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Figure 6-14. Separating the Keyboard Enclosure from the Keyboard and Bottom Panel.
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4.     Pull the circuit-board/keypad assembly away from the
under-side of the keyboard enclosure.

5.     Unscrew the two screws that attach the bottom panel to
the circuit-board/keypad assembly. These two screws
act as a hinge. See Figure 6-15.

6.     Unplug the keyboard-cable's ground wire from its
spade-lug connector.

7.     Unplug the 5-pin keyboard-cable connector.

8.     Plemovethe 1/4'' nutand lockwasherin Figure 6-16,
and remove the cable's strain relief strap.
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Fl9ure 6-15. F]emoving the Keyboard Bottom Panel.

Figure 6-16. Disconnecting the Keyboard Cable.
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9.     Unscrew 13 small phillips screws from the keyboard
circuit board. See Figure 6-17.

10.   Unscrew three screws from this circuit board, also
shown in Figure 6-17.

11.   Unscrew one screw from the keypad's metal housing
(located between the "Menu" and "F1 " keys, on the
opposite side of the keyboard).

12.   Now separate the keypad assembly from the circuit
board. The key switches are now accessible for clean-
ing or repair.

Figure 6-17. Keyboard Circuit Board Mounting Screws.

6-28 4107 SEF`VICE
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MAINTENANCE

Replacing Keyboard Key Caps

A key cap may be removed by simply pulling straight up on
the key. A gripping device, such as a rubber glove, may
facilitate removal of key caps from their switches. It is not
necessary to remove the keyboard from the terminal to
replace a keycap.

1.     Position the keysothat its nomenclature is pointing in
the proper direction (not upside down or sideways). See
Figure 6-18.

2.     Then insert the fork (under cap) intothe receptacle in
the key switch plunger. Be sure the spring is still in
place (around the plunger). Push the keycap all the way
onto the switch so that it rests level with the other keys,
when released.

NOTE

The BREAK key has a stronger spring. This feature
prevents the touch-typist from accidentally exiting
a program while typing.

4107 SEF`VICE
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Figure 6-1 e. Installing Fteplacement Key Cap.
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Replacing the Joydisk

The Joydisk mounts on the keypad assembly with a pivot,
screw. nut, and spring. The spring holds tension between
the pivot point and the nut (that threads onto the screw).
See Figure 6-19.

To remove the Joydisk, unscrew the nut by hand. This pro-
vides access to the capacitive pads for cleaning or
replacement.

When installing the Joydisk, place the disk so its screw goes
into the hole in the keypad. Then place the spring over the
screw, and thread the nut onto the screw (compressing the
spring). Adjust the spring tension by setting the nut to a
distance Of .240 inch from the keypad bottom surface. See
Figure 6-19 again.

JOYDISK TOP/

777777;i i/////////////////////////"                                                              /I

FS-y///// /7777777/7777777777/777777777777777-/A      V//////////// ////////////////////////// / //A r-

•.:.:'.:...::...:....:,...,...?.::``:........:::..........:..........:...:..:.....,:,.:'..,.;.,.:.i...:.....:..:.:.:...:,.:I:__=E-:#AclTivESLRD,#uG:i:MfuEsrd?N=:=`spRiNG\ADBASE

NUT

SCF]EW                                                                                          4525.95

Flgure 6-19. In§talllng the Joydlsk and Ad|usllng the Spring Tension.
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TROUBLESHOOTING AND
CORRECTIVE MAINTENANCE

Fault isolation for the 4107 is best handled in the following
manner. Carefully observe all symptoms of the problem and
list them. Check the main user functions (Section 3) and
note any problems. Then run Self Test and record the error
message(s) displayed on the screen. (lf the Display Module
doesn't work, a crude message appears on the LEDs inside
the back of the terminal.) After discovering which main
module is malfunctioning, remove, repair, and replace it.

SELF TEST DIAGNOSTIC ROUTINE

Appendix C contains a complete description of the Self Test
diagnostic program, and a list with explanations of all error
messages. This program is designed such that the operator
may run Self Test and report the findings to the local service
center. This facilitates trouble shooting by narrowing the
problem before the technician arrives.

The primary error reporting device is the diaplay screen; all
error messages are sent to the screen. If the display is
{aulty, no messages will appear while Self Test is running,

/`,        butthe bellwill ring and LEDs may flash. Thisclue indicate
bad Display Module.

INITIAL/VISUAL CHECKS

Aside from Self Test certain simple visual tests may help
isolate a problem to the functional block level. The following
basic suggestions help when trouble shooting the 4107.

Displaiy Module Problems

The Display Module uses three-color, Taster-scan technol-
ogy, and is much like the display section of most color televi-
sion receivers. Display problems may be grouped as
follows:

•  Blank screen -can mean
•    burnedoutfilament in CPIT, or

•   lossof25Kv high voltagetocpT, or

•    loss of low voltage to accelerating anodes of CPIT

(from LV power supply module). If high voltage is low,
check multiplier circuits.

•-

4107 SEF`VICE

•  Low contrast -Check video amplifier stages and condi-
tion of CF3T.

•  Dot of light -Check the horizontal and vertical deflection
circuits.

•  Only a horizontal line -Check the vertical deflection
circuitry.

•  Vertical line only (no deflection) -Check horizontal
deflection circuits.

•  Plaster on screen but no information -Check the data
path through the video amplifier sections.

•  No color (only black and white) -Check the program-
ming of the Color Map. (lf white is pure, this means all
three color guns are operational.)

These are customary checks when troubleshooting a color
rasterdisplay.

COMPONENT LEVEL F)EPAIF] PF)OCEDURES

The use of Self Test and visual checks should provide fault
isolation to the board/module level. Normally the defective
board/module is sent to a regional service center where
component level repairs are performed with ease. If on-site
component repairs are necessary, follow these helps.

•  Check the power inputs to various chips on the board to
verify that  + 5V or  + 12V is reaching all parts of the
board. (First, verify that power supply works).

•  Examine the board for obvious signs of excessive heat
(especially on analog or discrete circuitry, such as the
Display Module boards and power supply board).

•  lf the bell fails, examine/replace the small round trans-
ducer, located just above the processor (on the Terminal
Control board).

•  Pleplace the OPT if one gun fails. See procedure earlier
in this section.

rv07E

Certain components, such as High-Voltage supplies
or high-ej:f iiciency circuits, may produce excessive
and harmful radiation if replaced by non-Tlektronix
parts. Such components are identif iied in the electri-
col parts list (Section 9).
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Section 7

OPTIONS

LIST OF OPTIONS

Table 7-1  lists the 4107 options in numerical order. Option
numbers beginning with an alpha designation are grouped
at the end of the table.

Table 7-1

4107 OPTIONS

Option # Descriptlon

Option 4A United Kingdom keyboard option

Option 48 French keyboard option

Option 4C Swedish keyboard

Option 4F Danish/Norwegian keyboard

Option 4G German keyboard

Power Cord Options:

Option A1 European Power Cable (220V)

Option A2 U.K. Power Cable (240V)

Option A3 Australian Power Cable (240V)

Option A4 North America Power Cable (240V)

Option A5 Swiss Power Cable (240V)

NOTE

The ADS01 (Adjustable Display Stand) is not
clef ilned as an option. However:, this product is
intended for use with the 4107 . It provides tilt-
elevate-glide movement Of the display unit (for
optimum viewing Of the screen) . See the separate
manual for this auxiliary product .

4107 SEf]VICE

OPTIONS 4A-4F INSTALLATION
PFtocEDURES

Five optional keyboards are available for this terminal:

•  Option 4A -United Kingdom Keyboard

•  Option 48 - French Keyboard

•  Option 4C - Swedish Keyboard

•  Option 4F -Danish/Norwegian

•  Option 4G - German

Changing a standard (North American) keyboard to one of
the optional keyboards is accomplished by exchanging
keyboard units.

First, unplug the cable of the standard keyboard from its
connector on the back of the display unit.

Then, plug the cable from the optional keyboard into the
same connector.

(No change in EEPPIOMs is required.)

7-1
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Section 8

INSTALLATION

This section covers unpacking, installing, and checkout of
the 4107 terminal. This section also provides repackaging
instructions if reshipment of the terminal is necessary.

Installation consists of unpacking the terminal, checking for
correct options and accessories, checking operating volt-
age and fuse selection, connecting the terminal to a host
computer, applying power, running Self Test, and verifying
communications between the host computer and the
terminal.

The terminal is preassembled and requires no assembly for
initial installation. The only options to the terminal are exter-
nal, and do not require disassembly of the terminal. Installa-
tion of optional keyboards and the Adjustable Display Stand
are described later in this section.

ZiiiE

r`     UNRACKINGTHETERMINAL

You may want to refer to Figure 8-5 to see how the pieces
are arranged inside the shipping carton. Then, follow this
procedure:

WARN'N®

Lifting awkward or heavy objects can cause per-
sonal injury. When moving the shipping carton or
the terminal, be sure to use recommended saf:e
lifting methods (or have an assistant help) to avoid
back injury.

1.     Cut the strapping bands from the carton.

2.     slide the Top Cover from overthe foam pads.

4107 SEPVICE

Ziilil

3.     Plemove the Keyboard container box and the Acces-
sory Box.

4.     Liftthe 4107 free of the carton and inspect for obvious
damage.

5.     PIETAIN THE PACKING MATEPIALs in case shipping
damage requires repackaging for repair; see repackag-
ing instructions at the end of this section.

6.     Remove the accessories from the Accessory Box, and
see that the enclosed packing list corresponds to
included standard accessories and ordered optional
accessories.

Standard accessories included with the 4107 are:

•  4107/4109 0perator's Manual

•  Po.wer cord (U.S., U.K., Australian, or European)

•  Keyboard module with connecting cord (North American,
U.K., French, Danish/Norwegian, Swedish, German, or
Katakana).

•  4107/4109 Reiference Guide

•  4107 /4109 Programmer's Roference Manual

•  Function Key overlays

Optional accessories available include:

•  4107 Service Manual

•  Display Module for 4107, Service Manual

•  Pis-232 Host Port cable

•  Pis-232 Loop-back connector

•  Copier Port Loop-back connector

•  Display screen alignment graticule

8-1 
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INSTALLATION PI]OCEDURE

Installation of the terminal does not require accessing any
internal parts. Only qualified service technicians should
open the terminal's cover; in such cases all cautions and
warnings must be observed.

WARN'N®

Dangerous voltages exist within the terminal. Nor-
mal electrical precautions should be observed
whenever working inside the terminal.

SITE SELECTION

The 4107 is intended for use in normal office or research/
design environments. Tektronix terminals are engineered to
withstand semi-harsh operating environments; see Section
2 (Specification) for detailed operating limits.

The 4107 will Operate in a temperature environment
between  + 10°C and  + 40°C. The 4107's maximum heat
dissipation is 590 BTU/hour; this information may be used
to calculate loading on the air{onditioning system (signifi-
cant only when installing a large number of terminals).

Provide a power source that allows surge currents of 55 A
(at nominal 120V line voltage).

16.5 lNCHES
419.10mm

13.892 INCHES
352.892 mmI

L :247dNmc#ESJ

IE± 1.61  INCHES
40.25 mm

L7og8:gcmHmE:LIT
WEIGHT:

DISPLAY      45lbs.
UNIT               21  KG
KEYBOAFtD 5 lbs.

2.3 KG

(4525)4889-5

FIgure 8-1. 4107 Overall Physical Dimensions.
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INSTALLATION

Once the terminal is unpacked, place it on a stable desktop
or the place it is to be used. Figure 8-1 shows the dimen-
sions of the 4107. This figure may be used to determine how
much space is needed for the terminal. Notice that the
Adjustable Display Stand adds to these dimensions.

Allow at least 3 inches of clearance behind the 4107, to
ensure adequate cooling. Also, the 4107 should not be
placed near other equipment containing large motors, fans,
or other electromagnetic devices. Large magnetic fields will
distort the display image.

r-

ZiiEil

•`

CONNECTING THE KEYBOAF]D CABLE

The keyboard is a separate unit and passes data and power
to/from the terminal through its coiled cable. This cable
connects to the rear of the terminal. Align the connector
keyslot and prongs; then insert the cord connector (male)
into the jack (female) labeled KBD, on the terminal. See
Figure 8-2.

Fl9ure e-2. F)ear Panel and I(eyboard Cable Connector.
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CONNECTING TO THE HOST COMPUTEFt

Connect the RS-232 cable to the Host Port connector on the
rear of the 4107. Connect the other end of this cable to the
modem or other computer connection. Access an active
port to the host system.

CONNECTING TO PEFtlpHEF`ALS

Before connecting any peripheral device to the 4107, read
the installation instructions and setup information in that
peripheral's operators manual. Some peripherals make use
Of the programmable keys on the 4107 to execute certain
operations in the peripheral (such as copying part of the
display). Become familiar with such information.

EEL

Connect those devices that use an PS-232-C interface to
the 4107 peripheral ports labeled, PORT 0 and POPT 1 (on
the rear panel). See Figure 8-3. Such peripherals include
TEKTPIONIX 4660-series plotters, and the TEKTPIONIX
4957 graphics tablet.

1.     Plugthe ps-232cable intopopTO(or popT 1).

2.     Screwthe plug-fasteners into each end of the ps-232
connector.

The TEKTRONIX 4690-series copiers/printers use a Cen-
tronics-type interface. Connect this type of peripheral
device to the 4107 connector labeled: COPIEF`. This con-
nector has two bails; slip them over the plug, securing it to
the terminal. See Figure 84.

Figilro e-3. Connectlng an Fts-232 Cable to Peripheral Port 1.
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APPLYING POWEF]

Before applying power, check the settings of the voltage
selector switches. See that both voltage selector switches
(on the rear panel) match the nominal voltage level of the
AC power outlet that will supply the terminal.

Power is applied to the 4107 by plugging the female end of
the power cord into the AC power socket on the back of the
terminal. Then plug the male end of the same cord into the
AC power outlet. Now, turn on the 4107 by pressing the
power button located near the lower right corner of the
display screen. After the power is turned on, a cursor should
appear in the upper left corner of the display screen.

After power is turned off, wait 5 seconds before turning
power on again. This allows time for capacitors to discharge
so the 4107 will reset properly on power up.

-\

Ziiil

RUNNING SELF TEST

The 4107 is connected to the computer and has power
applied. However, you should run the Self Test program
before logging onto the computer. This will verify that the
terminal is functioning properly. Plefer to Appendix C for
explanations of any error messages that may appear on the
screen. When Self Test is finished and all cirouitry proves
good, the cursor will blink in the upper left corner of the
screen. It is ready for operation.

USING THE TERMINAL

Now you may log onto the host computer and use the 4107
as a terminal. Section 3, Operating Information, provides a
complete explanation of how to use the terminal, once it is
operational. You should use several system commands to
satisfy yourself that the 4107 performs as expected.

Fl9uro 84. Connectlng the Centronlcs-type Plug into COPIER Connector.
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F]EPACIIAGING THE TERMINAL

ln the event that the 4107 needs to be shipped, for servicing
or to be used in a different location, follow this repackaging
procedure. Study Figure 8-5 along with the procedure.

1.     Place the cardboard Bottom Tray (F) on a convenient
work surface.

2.     Place the foam Bottom pad (E) on the Bottom Tray (F).

3.     Place all manuals, cords and other needed accessories
in the Accessory Box (D). Ship only the items that are
needed at the destination. Then place this box in the
cutout at one end of the Bottom Pad.

4.     Unplug all cordsfromthe4107. Then, placethe4107in
its cutout in the Bottom Pad; the 4107 faces away from
the Accessory Box.

5.     PlacethefoamTop pad (C)overthe4107.

6.     Place the Keyboard Module in the Keyboard con-
tainer(B). The keys face up and the spacebar is toward
the lid hinge. The cord passes through a notch and
rests in a pocket across the front end of the container.

7.     Place the Keyboard container in its cutout on top of the
TOp Pad (C).

8-6

8.     Place the cardboard cover carton (A) overthe top of
the foam pads (lace down), and slide it down. The open
edges of the carton slide inside the lips on the Bottom
Tray(F).

9.     Wrap the assembled carton with strapping Bands (G).
Marks on the carton show where to place these bands.

10.   Label the carton with: model number, serial number,
and source and destination as required.

This completes the procedure.

4107 SEPVICE
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Figure 8-5. F]epaickaging Diagram.
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Section 9
REPLACEABLE

ELECTRICAL PARTS
PARTS  ORDERING  INFORMATION

F`eplacemem  parts are available from or through your local
Tektronix,  lnc.  Field  Office or representative.

Clianges to Tektronix instruments are sometimes  made to
accommodate improved components as they become available.
and  to  give  you  the  benofit  ot  the  latest  circuit  improvements
developed  in  our engineering  department   lt is therefore impor-
tant. when ordering parts, to include the tollowing intormation in

your   order.   Part   number.   instrument  type   or   number,   serial
number,  and  modification  number  if  applicable.

It a part you have ordered has been replaced with a new or
improved part, your local Tektronix, lnc. Field Ol{ice or represen-

tative wlll  contact  you  concerning  any  change in  part  number.

Change  in(ormation,   if  any`  is  located  at  the  rear  of  this
manual.

LIST OF ASSEMBLIES

A  list  of  assemblies  can  be found  at  the  beginning  ot  the
Electrical Parts List. The assemblies are listed in numerical order.
When the complete component number of a pan is known. this list
will  identity the  assembly  in  which  the  part  is  located.

CROSS  INDEX-MFR.  CODE NUMBER TO
MANUFACTURER

Tr`e   Mtr.   Code   Number   to   Manufacturer   index   tor  the

E'ectrical  Parts  List  is  located  immediately  after this  page.  The
Cross  Index  provides codes.  names and addresses ol manulac-
turers  ot  components listed  in the  Electrical  Parts  list

ABBREVIATIONS

Abbreviations conform `o American National Standarcl Y 1.1

COMPONENT NUMBEF`  (column one of the
Eleclrical  Parts  Llsl)

A numbering method has been  used to identity assemblies.

subassemblies  and  parts.  Examples  of  this  numbering  method
and  typic`al  expansions are  illustrated  by the following.

Ei.mple..                            component  number--^--\
A23f]1234                    A23            F`1234

Assembly number

Exempl® b.

Circuit  number

F`eed:  Fteslstor  1234 ol  Aesembly  23

component  number

A23A2F`1234                A23                A2         P1234

Assembly
numt'er

Subassembly
number

Circu't
number

Read:  F`esistor 1234 ol Subessembly 2 ol Assembly 23

4107  SEPIVICE

Only  the  circuit  number  will  appear  on  the  cliagrams  and

clrcuit    board   illustrations     Each   diagram   and   circuit   board
nlustration    is    clearly    marked    with    the    assembly    number
Assembly numbers are also marked on the mechanical exploded
views   located   in   the   Mechanical   Parts   List.   The  component
number is obtalned  by adding the assembly number prefix to the
circuit  number.

The    Electrical    Parts    List    is   divided   and   arranged    by

assemblies  in  numerical  sequence  (e.g.,   assembly  Al   with  Its

subassemblies  and  parts,  precedes  assembly  A2  with  its  sub-
assemblies  and  parts)

Chassis-mounted   parts  have  no  assembly  number  prefix
and  are  located  at  the  end  ot the  Electrical  Parts  List

TEKTRONIX  PAPT  NO.  (column two of the
Electrical  Parts  List)

Indicates  part  number  to  be  used  when  ordering  replace-
ment  part  from  Tektronix.

SEF]lAL/MODEL NO. (columns three and four
ol the  Electrical  Parts List)

Column  three  (3)  Indicates the  serial  number  at  which  the

part was first used  Column four (4) indicatesthe serlal number at
which the part was removed   No serial  number entered Indicates

part  is good  tor  all  serial  numbers

NAME  &  DESCRIPTION  (column live ot the
Electrical  Parts List)

In   the   Parts   List.   an   Item   Name   is   separatecl   from   the

descrlption  by  a  colon  (:)   Because of  space limitations.  an  Item
Name  may  sometlmes  appear  as  incomplete   For  further  Item
Name identilication. the u  S.  Federal Cataloging Handbook H6-1

can  be  utilized  where  possible.

MFR. CODE (column six ol the Electrical Parts
List)

lndicates the code number o{ the actual manufactiirer of the

part   (Code to name and  address cross reference can  be tound
Immediately  alter this  page )

MFR.  PAFtT  NUMBEF`  (column seven  of the
Eleclrical  Parts  List)

lndlcates actual  manufacturers  part  number

9-1 
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REPL^CE^BLE ELECTRICAL PARTS

CROSS INDEX-MFF`. CODE NUMBER TO MANUFACTUF`ER

Mfr. Code      Manufacturer                                                                         Address . State, Zi

000JB                 STAR MICRONICS INC.
000LI                   TOFrTF`ON CORP
01121                   ALLEN-BRADLEY COMPANY
01295                  TEXAS INSTRUMENTS, INC.

SEMICONDUCTOR CROUP
02113.                  COILCF`AFT INC.
02eco                 BUNKEF` F`AMO cOF`p.. cONNECTOF` DivlsloN
04222                  AVX CEF`AMICS,  DIVISION OF AVX COF`P.
04713                  MOTOF`OLA,  INC.,  SEMICONDuCTOF`  PF`OD.  DIV.
07263                  FAIF)CHILD SEMICONDUCTOF`, A DIV. OF

FAIRCHILD CAMERA AND INSTF`uMENT COF`P.
1 2Oeg                 uNiTRODE cORroRATION
1 ac06                 spF`AGUE ELECTFtlc co. TF`ANslsTOF` Div.
14752                  ELECTF`O CUBE INC.
15454                  f`ODAN INDuSTFIIES.  INC.
I e324               sioNETlcs coRp.
225ac                BEF`G ELECTFioNics, iNc.
22753                 U.  I. D. ELECTfloNICS cof`P.
27014                  NATIONAL SEMICONDUCTOF`  COF`P.
27264                 MOLEX PF`ODuCTS CO.
31 91 e                 iEE/scHADOw lNc.
32694               opTnoN, INc.
34335                  ADVANCED MICF`O DEVICES
34649                 lNTEL CORP.
503e4                 MONOLiTHic MEMOF` I Es
52ee3                KEyTF`ONic coRp., OcF` Div.

53184                  XCITON COFI POF`ATION
53e48                SMC MicROsysTEMs cOF`p.
54473                 MATSuSHllA EIECTRIC, cOF`P. OF AMEF]lcA
556eo                NicH lcoN/AMERicA/cOF`p.
56289                 SPRAGUE ELECTF`lc co.
59ceo               TusoNix iNc.
§9e2i                 CENTRALAB INc

SuB NOF`Ttl AMEF`ICAN PHILIPS CORP
cO705                  CERA-MITE COF` P.
71400                  BuSSMAN  MEG.,  DIVISION OF MCGF`AW-

EOISON CO.
714cO                  lTT CANNON ELECTFIIC
729€2                  EF`IE TECHNOLOGICAL PF)ODUCTS.  INC.
75o42                TRW ELECTF`oNic coMpoNENTS, mc FixED

RESISTOF`S,  PHILADELPHIA DIVISION
75378                  CTS  KNIGHTS.  INC.
80009                  TERTRONIX. INC.
81312                  WINCHESTEF`  ELECTF`ONICS DIVISION

UTTON  INDUSTF`IES, lNC.
e23e9                swiTCHCFtAFT, iNc.
91637                  DALE ELECTF`ONICS,  INC.
T0016                 FUJITSu-AMEF`lcA, lNC.
T0032                 POWELL ELECTF`ONICS
T1043                 DALE EIECTFIONICS CORP

9.2

ZOO PAF`K AVE SulTE 08

1201  2ND STF)EET SOU"

P.O. BOX 5012
1102  SILVEF`  LJ\I{E RD.
2eoi  s 25" AVENUE
p a BOx e67
5oo5 E MCDowELL F`D.ro Box 2og23

464 EILIS STF]EET
580 PLEASANT STREET
PEMBROKE RD.
1710 S.  DEL MAf` AVE.
2905 BLUE STAF` ST.
811  E. Al]OUES
YOuK EXPF`ESSWAY
4105 PEMBF`OKE F`D.
2900 SEMlcoNDUCTOF` DF`.
5224 KATF`lNE AVE.
eo8i  WALLACE F`OAD
i2oi TAppAN cmcLE
901 THOMPSON Pl,
3065 BOWEF`S AVE.
1165 E AF`OuES AVENUE
sroRANE iNDusTF`IAi pK.,
p. 0. BOx i4ce7
§ HEMLOCK  STF`EET
35 MARCuS BLVD.
1  PANASONIC WAY
e435 N pFioESEL AVENUE
e7 MAF`sHAiL sT.
2155 N FORBES BLVD
715€ MEF`CHANT AVE

1327 6TH AVE.

2536 W. uNIVEflsITY ST.
666 E.  DYEF`  F`D.
e44 w. i2" sT.

401  N.  BF`OAD ST.
400 REIMANN AWE.
P 0 BOX 500

MAIN  ST. AND HILLSIDE AVE.
5555 N.  ELSTON AVE.
P. a. BOX 609
i2Oe E. ^F`ouEs AVENUE
411  F^IRCHILD  DF`.
PO BOX 3164

NE`^r yoF`I{, Ny ioiee
TOKYO, JAPAN
MILVVAUKEE, WI 53204

DALLAS, TX 75222
CARY,  IL 60013
BROADVIEW, lL cO153
MYF`TLE BEACH. SC 29577
PHOENIX, AZ 85036

MOUNTAIN VIEW, CA 94042
WATERTOWN,  M^ 02172
CONcORD. NH 03col
SAN QABF`IEL. CA 91776
^NAHEiM. cA 928Oe
suNNyvALE, c^ e4Oee
NEW CUMBERLAND, PA 17070
HOLLYWOOD, FL 33021
SANTA CLAF`A, CA 9S051
DOWNERS OF`OVE,  lL cO515
EDEN PF]AIRIE,  MN 5sO43
C^RF`OLLTON. " 7sO06
suNNyvALE, cA 04Oes
SANTA CL^F`A, CA 95051
SuNNYVALE, CA 940cO

sroKANE. VVA 99214
LATHAM. NY  12110
H^uppAuaE, Ny 1 i7e7
SECAuCuS, NJ 07094
cHicAcO. iL e0645
NOF`" ADAMS. MA 01247
TucsON. Az e5705
EL PASO. TX 79915

GF`AFTON, WI 53024

ST. LOuls, MO cO107
SANTA ANA. CA 92702
Ef`iE, pA iesi2

pHiLADELpiiiA, pA i9i oe
sANDwlcH, IL 6054e
eEiIVERTON, OF` 97077

OAKviLiE, cT Oe779
CHICAGO, lL 606sO
CoLUMBuS, NE 6ecoi
suNNyvALE, cA 04Oe6
MT. viEw. cA e404o
TEMPE. Az e5282
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FtEPLACEABLE ELECTFtlcAL PAFtTS

Tektronix            Serial/Model  No.
nent No.               Part No.             Eff                Dscont                                       Name & Descri

Mfr
tion                              Code         Mfr part Number

A5

AI

AIC20
AIC25
AIC26
AIC30
AIC31
AI C35

AIC40
AIC50
AICcO
AIC70
AIC80
AIC90

AIC125
AIC130
AIC135
AIC140
AIC145
AIC150

AIC160
A'C170
AIC180
AIC190
AIC235
AI C240

4107  SEFIVICE

•iiiR

ZiiiE

6704234-00
67Oe23sOO
670-7196-00
1 19-1592-01

119-1619-01

1 19-1618-01
119-1621 -01

119-1620J)1
1 19-1622®1
119-167801

118-2975-01

1 1 8€276-01

1 1 84277J)1

1 18€278-01

1 1 8e28Ooi

1 18-1678-01

620-0005cO

670423400

285-1257-00
283-0423-00
2900745-00
283"23-00
290-0804¢0
2810773cO

283"2300
283"23-00
283"2sOO
283"23nl
28an23-oo
283"23ro

283"2aeo
283"2sOO
283roi44roo
283"23-00
290074500
283"23ro

283-0423-00
283"2300
283-o42aeo
283"23cO
283"23-00
283-0423-00

CIRCUIT  BOAF]D ASSEMBLIES

CKT BOARD ASSY:TEFIMINAL CONTFIOL
CKT BOARD ASSY:DISPLAY CONTPOL
CKT BOARD ASSY:l]AM  THF`EE
KEYBOAPD ASSY:4107

KEYB0Af`D ASSY:UNITED  KINGDOM
KEYBOAFID ASSY:FF`ENCH
KEYBOAF`D ASSY:SWEDISH
KEYBOARD ASSY: DANISH/NOF`WEGIAN
KEYBOAPD ASSY:GEF`MAN
KEYBOAPID ASSY:KATAKANA

KEYBOARD:W/O  ENCLOSUF`E

(STANDAf`D ONLY)
KYBD ASSY:UNITED KINGDOM

(OPTION 4A ONLY)
KYBD ASSY: DANISH/NOF`WEGIAN

(OPTION 4F ONLY)

KYBD ASSY:SWEDISH

(OPTION 4C ONLY)
KYBD ASSY:FFIENCH

(OPTION 48 ONLY)
KYBD ASSY:KATAKANA

(OPTION 4K ONLY)

POWEPI SuPPLY:

AI  TERMINAL CONTROL BOAF}D

CKT BOAFID ASSY:TEF`MINAL CONTROL

CAP.,FXD,PLSTC:  0.0056UF,1 %,200V
CAP.,FXD,CEf`Dl:0.22UF,+80-20°/®.50V
CAP.,FXD,ELCTLT:22UF,+50-10%,25V
CAP.,FXD,CEf`  Dl:0.22UF, + 80-20%.50V
CAP.,FXD,ELCTLT:10uF,+50-10%,25V
CAP„FXD,CERDl:0.01UF,loo/e,100V

CAP.,FXD,CEF`  Dl:O.22uF, + 80-20%,50V
CAP.,FXD.CEP Dl:0.22UF, + 80-20°/a.50V
CAP.,FXD,CEFI Dl:0.22UF, + 80-20%,50V
CAP.,FXD,CEPI  Dl:0.22UF, +80-20%.50V
CAP.,FXD.CER  Dl:O.22UF, + 80-20%,50V
CAP.,FXD,CEl] Dl:0.22UF, +80-20%,50V

CAP.,FXD,CEF`  Dl:0.22UF, + 80-20%,50V
CAP.,FXD.CEPI Dl:0.22uF, + 80-20%,50V
CAP.,FXD,CEF`  Dl:33PF,1 °/o,500V
CAP.,FXD,CEF`  Dl:O.22UF, + 80-20%,50V
CAP.,FXD,ELCTLT:22UF,+50-10%.25V
CAP.,FXD.CEFIDl:0.22uF,+80-20°/a,50V

CAP.,FXD.CEF`  Dl:0.22UF, + 80-20%,50V
CAP..FXD,CERDl:O.22UF,+80-20°/a,50V
CAP..FXD,CER DI:0.22UF, +80-20%,50V
CAP.,FXD,CEP Dl:0.22UF, +80-20%,50V
CAP.,FXD,CEPI  Dl:O.22UF, +80-20°/o,50V
CAP.,FXD,CEf]  Dl:0.22UF, +80-20®/a,50V

80009         67Oe234-00
80009         670B233-00
80009         670-7196-00

80009          118-2975-00

80009         118€276-00

8ooog          1 1 8e277-00

80009          1184278-00

80009          1 1 842eo-00

80009          119-167800

80009         620-0005-00

80009         67Oe234-00

13606          192P56292
04222          DG015E224Z
54473          ECE-A25V22 L
04222          DG015E224Z
55680          ULAI E100TEA
04222          SA201 C103KAA

04222          DG015 E224Z
04222          DG015 E224Z
04222          DG015E224Z
04222          DG015E224Z
04222          DG015E224Z
04222          DG015E224Z

04222          DG015 E224Z
04222          DG015E224Z
59660          801 -547P2GcOOG
04222          DG015E224Z
54473          ECE-A25V22 L
04222          DG015 E224Z

04222          DG015E224Z
04222          DG015E224Z
04222          DG015E224Z
04222          DG015E224Z
04222          DG015 E224Z
04222          DG015 E224Z
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FtEPLACEABLE ELECTFtlcAL PAFtTS

Tektronix            Serial/Model  No.
Component No,               Part No.             Eff                Dscont

Mfr
Name & Description                              Code         Mfr part Number

AIC245
AIC250
AIC255
AIC260
A'C265
AIC270

AIC275
AIC280
AIC285
AIC290
AIC335
AIC340

AIC345
AIC375
AIC380
AIC425
AIC435
AIC437

AI C440
AI C445
AIC495
AIC496
AIC497
AIC535

AIC540
AIC545
AIC594
AIC598
AIC599

AICPl20
AI Cf`31
AI CF`33
AICR395
AICF`396
AICR397

AICF`481
Aicn482
AI CF`486
AI CF`491

AICF`525
AIcfl526

AICF`527
AICF`528
AI Cl]596
AICR597

AI DS273

AIDS275
AI DS280

AIJ13
AIJ21
AIJ22

AIJ25
AIJ28

9-4

283-0423-00
283-0423-00
283-0423-00
283-0423-00
290-0745-00
283-042sOO

283-0423-00
283-0423-00
283-0423-00
283-0423-00
283-0423-00
283-0423-00

283-0423-00
283-0423-00
283-0423-00
290-074500
283-0423-00
283-042300

283-0423-00
283-042300
290-0745-00
283-042300
283-042300
283-0423-00

283-042300
283-0423-00
283-0167-00
283-0167-00
290-074500

152-014102
152-0141 -02
152-0141-02
152-0141-02
152-0141-02
152-0141 -02

152-0141 -02
152-0141-02
i52roi4ii}2
152-0141 I)2
152-0141 -02
152-0141 -02

152-0141 -02
152-0141 -02
152-0141 -02
152-0141 -02

150-1036-00

150-1036-00
150-1036-00

131-2964-00
131-2898-00
131-0813-00

131 -1741 -00
131 -2964-00

CAP.,FXD,CEI]  Dl:O.22UF, +80-20%,50V
CAP„FXD,CEl]  Dl:O.22UF, + 80-20%.50V
CAP.,FXD.CEP  DI:O.22UF. + 80-20%,50V
CAP.,FXD,CEP  Dl :0.22uF, + 80-20%,50V
CAP.,FXD,ELCTLT:22UF,+50-10%,25V
CAP.,FXD,CEF`Dl:0.22uF,+80-20®/a,50V

CAP..FXD,CEf` Dl:0.22uF, +80-20%,50V
CAP.,FXD,CEFI DI:0.22UF, +80-20%,50V
CAP.,FXD.CEPI  Dl:0.22UF, + 80-20%,50V
CAP.,FXD,CEl]  Dl:0.22UF, + 80-20%,50V
CAP.,FXD,CER  Dl :0.22UF, + 80-20%,50V
CAP.,FXD,CER  Dl:0.22uF. + 80-20%,50V

CAP.,FXD,CEF` Dl:0.22UF, +80-20%,50V
CAP.,FXD,CEf]  Dl:O.22UF. +80-20%,50V
CAP.,FXD,CEf]  DI:O.22UF, +80-ZOO/o.50V
CAP.,FXD,ELCTLT:22uF,+50-10%,25V
CAP.,FXD,CEP  Dl:O.22UF, +80-20%,50V
CAP.,FXD,CEP  Dl:0.22UF, + 80-20®/o,50V

CAP.,FXD,CEP  Dl:0.22UF, +80-20%,50V
CAP.,FXD,CEf`  Dl:O.22UF, +80-20%,50V
CAP.,FXD,ELCTLT:22UF,+50-loo/a,25V
CAP.,FXD,CEf]  Dl:O.22UF, +80-20%,50V
CAP.,FXD,CEF`  Dl:0.22UF, +80-20%,50V
CAP.,FXD,CEPI  Dl:0.22uF, + 80-20®/o,50V

CAP.,FXD,CEl]  Dl:0.22UF, + 80-20%,50V
CAP.,FXD,CEf` Dl:0.22UF, +80-20°/o,50V
CAP„FXD,CEF]  DI:0.1 UF,10%,100V
CAP.,FXD,CEf`  DI:0.1UF,10%,100V
CAP.,FXD,ELCTLT:22uF,+50-10%,25V

SEMICOND DEVICE:SILICON,30V,150MA
SEMICOND DEVICE:SILICON,30V,150MA
SEMICOND DEVICE:SILICON,30V,150MA
SEMICOND DEVICE:SILICON,30V,150MA
SEMICOND DEVICE:SILICON,30V,150MA
SEMICOND DEVICE:SILICON,30V,150MA

SEMICOND  DEVICE:SILICON,30V,150MA
SEMICOND  DEVICE:SILICON,30V.150MA
SEMICOND  DEVICE:SILICON.30V,150MA
SEMICOND  DEVICE:SILICON.30V,150MA
SEMICOND  DEVICE:SILICON,30V,150MA
SEMICOND  DEVICE:SILICON,30V,150MA

SEMICOND  DEVICE:SILICON.30V,150MA
SEMICOND  DEVICE:SILICON,30V,150MA
SEMICOND  DEVICE:SILICON,30V,150MA
SEMICOND  DEVICE:SILICON,30V,150MA

LAMP,LED:FED,3.OV,40MA

LAMP,LED:RED,3.OV,40MA
LAMP,LED:RED,3.OV,40MA

CONN,RCPT,ELEC: FEMALE.3 X 32,PTANG,O.1  CTP
CONN,RcpT,ELEc: PCB MOuNT,as CONTACT
CONN,RCPT,ELEC:CKT BD,25 CONT,FEM

CONN,RCPT,ELEC: PCT MOUNT,5 CONTACT
CONN.F`CPT,ELEC: FEMALE,3 X 32.F`TANG,O.1  CTf]

04222          DG015 E224Z
04222          DG015E224Z
04222          DG015E224Z
04222          DG015E224Z
54473          ECE-A25V22L
04222          DG015 E224Z

04222          DG015E224Z
04222          DG015E224Z
04222          DG015E224Z
04222          DG015E224Z
04222          DG015E224Z
04222          DG015 E224Z

04222          DG015E224Z
04222          DG015E224Z
04222          DG015E224Z
54473          ECE-A25V22L
04222          DG015E224Z
04222          DG015E224Z

04222          DG015E224Z
04222          DG015E224Z
54473          EC E-A25V22L
04222          DG015E224Z
04222          DG015E224Z
04222          DG015 E224Z

04222          DG015E224Z
04222          DG015E224Z
72982           8131 N145X5F]0104K
72982           8131 N145X5F]0104K
54473          ECE-A25V22L

01295           1 N4152l]
01295           1 N4152F`
01295           1 N4152l]
01295           1 N4152F]
01295           1 N4152R
01295            1 N4152F]

01295           1 N4152FI
01295           1 N4152R
01295           1 N4152R
01295           1 N4152f`
01295           1 N4152R
01295           1 N4152f`

01295           1 N4152f`
01295           1 N4152FI
01295           1 N4152I]
01295           1 N4152F`

01295          TIL 209A

01295          TIL 209A
01295          TIL 209A

81 31 2        96se04so73io
02660         5740360-22®98
80009         131081300

80009          131-174100
81312         96S6043-07310
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REPLACEABLE ELECTFtlcAL PAFtTS

Tektronix            Serial/Model  No.
nent No.               Part No.             Eff                Dscont

-.

ZiiiiE

\Eiiiil

Mfr
Name & Description                              Code         Mfr part Number

AI L597
AI L599
AILS20

AI Pll
AI P20

AI P23

AIQ38
AIQ39
AIQ135

Al 1120
AI R21
AI F133
AI F'34
Al f]37
AI Pl38

AIR39
A111130

AIR131
A 1 F` 1 34

AIR135
AI F`137

AIR150
AIR240
AI F`251

Al 11252
Al f]253
Al 11285

AI P286
AI F`287
AI F`295
Al f]350
Al f`351
Al 1]355

AI P356
AI F`357
A' R358
AI F`359
AI F'360
AIR361

AI F`362
AI R363
AI F`364
AI R370
AI F`371

AI F`395

Al f}396
AI P397
AI F`398
AI F`399
AI R426
AI P427

4107  SEPVICE

loo-0474J)0
1 08-0474J)0
119-1427-00

131 -2908-00
131 -0971 -00

131J)971-OO

151-0220J)0
i5iro22O-00
151 -0220-00

315-0472cO
315-0472-00
321-0217J}0
321-0227-00
315-051 1 -00
315-051 1 -00

315-0122-00
315-0122J)0
315-0221 -00
315-0101 -00
315-01 01 -00
31 5-033Oun

315-047200
315-047200
315-0472-00
315-0472-00
315-0472-00
315"72-00

315"7200
315-0821 I)0
315"72-00
315-o472un
315-0821 -00
315J)1 00.00

315-oiooroo
315-0100-00
315-0100J)0
315J)100J)0
315-0100-00
315-0100-00

315-01 0000
315-010000
3150100-00
315-0472-00
315-0472-00
315-0472-00

315-0472-00
315"72-00
315-0151 -00
31 5-0821 I)0
315-0472J)0
315-0472J)0

COIL,PF:2UH
COIL,PF:2UH
XDcf`,AUDIO:6V,30MA,14.2  l{HZ

CONN,I]CPT,ELEC:CKT BD,1  X  10,0.156
CONN,FICPT,ELEC:CKT BD MT,25 CONT,FEMALE

CONN,RCPT,ELEC:CKT BD  MT.25 CONT,FEMALE

TFIANSISTOPl:SILICON,PNP
Tf`ANSISTOR:SILICON,PNP
Tl]ANSISTOF`:SILICON.PNP

PES.,FXD,CMPSN:4.7KOHM,5°/a,0.25W
f`ES.,FXD,CMPSN:4.7K OHM.5%,0.25W
F]ES„FXD,FILM:1.78KOHM,1®/a,0.125W
F`ES,,FXD,FILM:2.26KOHM,1®/a,0.125W
PES.,FXD,CMPSN:5100HM,5°/o,0.25W
l]ES.,FXD,CMPSN:5100HM,5®/a,0.25W

F`ES.,FXD,CMPSN:1.2KOHM,5°/a,0.25W
F`ES„FXD,CMPSN: 1.2K OHM,5%,0.25W
f]ES.,FXD,CMPSN:220 OHM,5%,0.25W
RES.,FXD,CMPSN:100 OHM,5®/a,0.  25W
RES.,FXD,CMPSN: loo OHM,5®/o,0.  25W
RES.,FXD,CMPSN:330HM.5°/o,0.25W

RES.,FXD,CMPSN:4.7K OHM,5%,0.25W
f`ES.,FXD,CMPSN:4.7K OHM,5%,0.25W
FIES..FXD,CMPSN:4.7KOHM,5°/o,0.25W
PIES.,FXD,CMPSN:4.7KOHM,5®/o.0.25W
FIES..FXD,CMPSN:4.7KOHM,5°/a,0.25W
RES.,FXD,CMPSN:4.7KOHM,5°/a,0.25W

RES.,FXD,CMPSN:4.7K OHM,5%,0.25W
f`ES.,FXD,CMPSN:820 OHM,5%,0.25W
FIES.,FXD,CMPSN:4.7KOHM,5®/o,0.25W
I]ES.,FXD,CMPSN:4.7K OHM.5%,0.25W
PES.,FXD.CMPSN:8200HM,5°/o,0.25W
RES.,FXD,CMPSN: 10 OHM,5%,O.25W

f`ES„FXD,CMPSN: 10 OHM,5%,0.25W
PIES.,FXD,CMPSN: 10 OHM,5%,O.25W
PIES.,FXD,CMPSN:100HM,5%,O.25W
l]ES.,FXD,CMPSN: 10 OHM,5%,0.25W
PES..FXD,CMPSN: 10 OHM,5%,0.25W
RES.,FXD,CMPSN: 10 OHM,5%,0.25W

RES.,FXD.CMPSN: 10 OHM,5%,0.25W
l]ES.,FXD.CMPSN: 10 OHM,5%,O.25W
F]ES.,FXD,CMPSN:100HM,5°/o,O.25W
l]ES.,FXD,CMPSN:4.7K OHM,5%,0.25W
RES.,FXD,CMPSN:4.7K OHM.5%,O.25W
PES„FXD,CMPSN:4.7KOHM,5°/o,0.25W

f`ES.,FXD,CMPSN:4.7KOHM,5®/o,0.25W
f`ES.,FXD,CMPSN:4.7KOHM.5®/o,0.25W
l]ES.,FXD.CMPSN:1500HM,5°/o,0.25W
F`ES.,FXD,CMPSN:820 OHM.5%,0.25W
F`ES.,FXD,CMPSN:4.7K OHM.5%,O.25W
PIES.,FXD,CMPSN:4.7KOHM,5®/a,0.25W

80009          108-0474-00
80009         1080474-00
00Ou B          QM B-06

27264         09-624102
71468          D825-SH

71468          D825-SH

07263         S036228
07263         S036228
07263         S036228

01121           C84725
01121            CEIA725
91637           MFF1816G17800F
91637           MFF1816G22600F
01121            C85115
01121            C85115

01121            C81225
01121            C81225
01121           C82215
01121            C81015
01121            C81015
01121           C83305

01121            CEIA725
01121           C84725
01121           C84725
01121           C84725
01121           C84725
01121           C84725

01121           C84725
01121           C88215
01121           C84725
01121            CEW725
01121           C88215
01121           C81005

01121            C81005
01121            C81005
01121           C81005
01121           C81005
01121           C81005
01121            C81005

01121           C81005
01121           C81005
01121           C81005
01121            CEIA725
01121           C84725
01121           C84725

01121           C84725
oi 1 21           cEm725
01121            C81515
01121            C88215
01121           CE»725
01121           C84725
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REPLACEABLE ELECTFtlcAL PAFtTS

Tektronix            Serial/Model  No.
nent No.               Part No.             Eff                Dscont                                       Name &  Descri

Mfr

tion                              Code         Mfr part Number

AI R435
AI F`436
Ai n437
Ai R4ee
A 1 F`445
AI F`446

AI F]447
Al f]448
AIF`449
AI Pl450
AI R473
AI F`474

AI F`475
AI F'480
AI F1483
AI F`484
AIP485
Al 11490

AI P491
AIP591

AIS490
AI S493

AIU25
AI U30
AI U36
AIU40
AIU50
AIU60

AI U70
AI U80
AI U90
AIU125
AIU135
AIU140

AIU150
AIU160
AIU170
AIU180
AIU190
AIU235

AI U240
AIU245
AIU250
AI U255
AIU260
AIU265

AIU275
AI U280
AI U285
AI U290
AI U335
AI U340

9-6

315"72J)0
31 5"72-00
8i5"72un
315051 1 cO
315-0472-00
315"7200

315-0472-00
3i5"72roo
31 5i}472ro
3i5"72roo
3i5"72roo
315-0472-00

315-0472-00
315-0821-00
315"72-00
3i5i)68im
315"72®0
315-047200

315-0472-00
3i5unirty

260-21 1 1 -00
260-2111 -00

156-1065-01
156-1735-00
156-1631cO
1 56-1 734un
1 56-1734cO
160-237901

160-2377J)1
leo-2375co1
160-237sO1
156-1841cO
156032302
156-i734un

1 56-1 734-00
160-238001
160-237801
160-237601
160-237401
1 56-125801

1 56-106501
156-106501
1560180"
156.i724m
1 56-1 855cO
156-1570-01

156"67®2
1 560388-03
1 56J)87801
1 56-1 737roo
156-0321®2
160-i95aeo

RES.,FXD,CMPSN:4.7KOHM,5®/a,0.25W
F`ES.,FXD.CMPSN:4.7K OHM,5%,O.25W
F]ES,,FXD,CMPSN:4,7KOHM,5°/o,0.25W
f`ES.,FXD,CMPSN:510 OHM,5%,0.25W
FIES.,FXD,CMPSN:4.7KOHM,5®/o,0.25W
RES.,FXD,CMPSN:4.7KOHM,5°/a,0.25W

RES.,FXD,CMPSN:4.7KOHM,5°/a,0.25W
RES.,FXD,CMPSN:4.7KOHM,5°/a,0.25W
F`ES.,FXD,CMPSN:4.7KOHM,5®/a,0.25W
PES.,FXD,CMPSN:4.7KOHM,5®/o,0.25W
PES.,FXD,CMPSN:4.7KOHM,5®/a,0.25W
PES.,FXD,CMPSN:4.7KOHM,5°/o.0.25W

F]ES.,FXD,CMPSN:4.7KOHM,5°/o,0.25W
F`ES.,FXD,CMPSN:820 OHM.5%,0.25W
f`ES.,FXD,CMPSN:4.7K OHM,5%.0.25W
FIES.,FXD.CMPSN:6800HM,5°/a,O.25W
PIES.,FXD,CMPSN:4.7KOHM,5°/a.O.25W
nEs..FXD.cMpsN:4.7KOHM,5®/o,o.25w

FIES.,FXD,CMPSN:4.7K OHM,5%,0.25W
F`ES.,FXD,CMPSN:3300HM,5®/a,O.25W

SWITCH,PUSH:1  BUTTON,1  POLE,BEAM  FIND
SWITCH,PUSH:1  BUTTON.1  POLE,BEAM  FIND

MIcf`OCIFICUIT,Dl:OCTAL D TYPE Tf`ANS  LATCHES
MICROCIF`CUIT.Dl:NMOS,2048 X 8 Epl]OM
MIcl]OCIRCulT.LI:ADJ  SHUNT REGULATOP
MIcl]OCIF`CulT,Dl:8192 X 8 PSUEDO STATIC  F`AM
MIcf`OCIFICUIT,DI:8192 X 8 PSUEDO STATIC  F`AM
MICFIOCIRCulT,DI: 16384 X 8  EPROM,PF`OGRAMMED

MIcf`OCIF`CUIT,DI: 16384 X 8 EPF`OM,PF`OGPAMMED
MIcf`OCIRCUIT,Dl:32768 X 8 Epl]OM,PF`OGF`AMMED
Micf`ocmculT.Di:32768 x 8 Epf`oM,pF`oGPAMMED
MICFlocIRCUIT,Dl: 16 BIT MICROpf`OCESSOP,68 P
MICROCIRCUIT,DI:HEX  INVERTER,BUF`N-lN
Micf`ocmcuiT,Di:8ig2 x 8 psuEDo sTATic RAM

MIcf]OCIF`CulT,DI:8192 X 8 PSUEDO STATIC  F`AM
MICPlocIF`CulT,Dl: 16384 X 8 Epf`OM,Pf`OGFIAMMED
MicplocmcuiT,DI: 1 6384 x 8 EPF`oM,pROGFiAMMED
MlcF`OclF`cuiT,DI:327ee x 8 EPROM.pF]OGF`AMMED
MIcf`OCIFICUIT,Dl:32768 X 8  EPROM.PF`OGRAMMED
MicBOcmcuiT,DI: DUAL j-K NEG-EDGE TFiiG FF

MICF`OCIF`CulT,Dl:OCTAL D TYPE TRANS  LATCHES
MICROCIRCUIT,Dl:OCTAL D TYPE TF`ANS  LATCHES
MICROCIRCUIT,Dl:QUAD 2-INPUT NAND GATE
MIcf`OCIFICUIT.DI:QUAD 2 INPUT 0P GATE,SCRN
Micf`OcmculT,Di:STTL,Bus iNTEf`FACE LATCHEs
MlcROcincuiT,Di:pFiDM pF`pHL iNTFc

MICROCIRCUIT,DI:QUAD 2-lNP  NAND  BFF`,SCRN
MICROCIRCUIT,Dl:DUAL D FLIP-FLOP
MICROCIRCUIT,Dl:QUAD  LINE  RCVF`,Scf`N
MICROCIPICUIT,Dl:DUAL ASNCHF`ONUS  F`ECEIVEB
MICF`OCIF`CUIT.Dl:TRIPLE 3 lNP NAND GATE
MICF`OCIRCulT,Dl:Af`f`AY LOGIC,PFIGM

01121           C84725
01121           C84725
01121             CEIA725

01121            C85115
01121             CEIA725
01121           C84725

01121           C84725
01121           CB4725
01121            CEIA725
01121           C84725
01121           C84725
01121           CE#725

01121            CEIA725
01121           C88215
01121           C84725
01121            C86815
01121           C84725
01121           CB4725

01121            CEW725
01121           C83315

59821           0RD BY DESCF`
59821           0F`D BY  DESCF`

34335          AM74LS373

01295          TL431 C-LP

80009         160-237901

80009          160-2377-01
80009          160-237501
80009         1 60-237aei
34649         80186
01295          SN74S04

80009          160-2380-01
80009          160-2378-01
80009         160-237601
80009          160-237401
01295          SN74LS112

34335         AM74LS373
34335         AM74LS373
01295          SN74SO0N P3
04713          74F32(ND OR JD)

34335          AM8255A-5 P/D CB

0 1 295         sN74Lsee
07263         74LS74A
80009         156-087801

01295          SN74SI O
50364           160-1953-OO HAL1
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REPLACEABLE ELECTFtlcAL PARTS

Tektronix            Serial/Model  No.                                                                                                                  Mfr
n®nt No.               Part No.             Eff               Dscont                                      Name & Description                              Code         Mfr part Number

Al u345
Alu375
AIU380
Alu385
AI U435
AIU437

AI U440
Al u445
AIU495
AIU535
Al u540
AIU545

AIVR490

AIY485

4107 SEPVICE 9-7

1 56"62ro2
1 56-1080-01
156"6202
1 560878-01
1 56.1 724-ro
1 56-1 737roo

156-087801
156087801
156J)879i)1
1 56-172200
1 56ire79oi
1 560879D1

152-0279cO

1 1 9-1591 cO

r\

EiiiE

Ziiiiil

MIcf]OCIF`CUIT,Dl:HEX  INVEf`TEf`,SCF`EENED
MIcf`OCIFICUIT,Dl:HEX  BUFFEF`S  u/OC HV
MIcfloclf`CulT,Dl:HEX INVEF`TEl],Scf]EENED
MICF`Oclf`CUIT,Dl:QUAD LINE PCVF`,SCF`N
MicROcif}cuiT,DI:QUAD 2 INpuT on GATE,SCRN
Mlcl]OcmcuiT,Di:DUAL ASNCHFioNus RECElvER

MIcl]OCIF`CulT,Dl:QUAD  LINE l]Cvl],SCF`N
MICPOCIRCUIT,Dl:QUAD  LINE RCVR,SCF`N
MIcf`OCIRCUIT,Dl:QUAD  LINE DRIVER,SCPN
MicF`OcmcuiT.Di:HEx iNVEf`TEFi,scpN
MICROCIRCulT,Dl:QUAD LINE DF`lvEF`,SCPN
MicflocinculT.DI:QUAD LiNE DPlivEn,sci]N

SEMICONDDEVICE:ZENER,O.4W,5.1V,5®/a

OSC,XTAL CLOCK: 14.7456MHZ,0,01 %

01295          SN7414
27014          DM7407
01295          SN7414
80009        1 56oe7aei
04713          74F32(ND OR JD)

04713          SZG35010F`L

T1043          X033-B-14.7456
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REPLACEABLE ELECTRICAL PAFtTS

Tektronix            Serial/Model No.
Component No.               Part No.             Eff                Dscont

Mfr
Name & Description                               Code         Mfr part Number

A2
A2CI
A2C115
A2C125

A2C131
A2C147
A2C161
A2C171
A2C185
A2C201

Afyf:fyffn
A2C215
A2C221
A(2!C%2J:I
A2C231
A2C247

A2C261
A2C271
A2C285
A2C301
A2C307
A2C327

A2C347
A2C361
A2C371
A2C401
A2C407
A2C415

A2C425
A2C431
A2C447
A2C461
A2C471
A2C501

A2C507
A2C513
A2C525
A2C531
A2C533
A2C547

A2C601
A2C607
A2C615
A2C635
A2C647
A2C655

A2C657
A2C661
A2C671
A2C681
A2C701
A:2!C]rffl

9-8

670-8233-00
290-0745-00
283-0423-00
283-0423-00

283-0423-00
283-0423-00
283-0423-00
283-0423-00
2e3-0423-OO
283-0423-00

283-042300
283"23-00
283-0423-00
283"23-00
283-0423-00
283-0423-00

283-0423-00
283-0423-00
283-0423-00
283-0423-00
283-0423-00
283-0423-00

283-0423-00
283-0423-00
283-0423-00
283-0423-00
283-0423-00
283-0423-00

283-0423-00
283-0423-00
283-0423-00
283-0423-00
283-0423-00
283-0423-00

283-0423-00
290-0745roo
283-042300
283-0423-00
283-0423-00
283-0423-00

283-0423-00
283-0423-00
283-0423-00
290-0745-00
283-0423-00
283-0423-00

283-0423-00
283-0423-00
283-0423-00
283-0423-00
283-0423-00
283-0423-00

A2  DISPLAY CONTf`OL BOAf]D

CKT BOARD ASSY:DISPLAY CONTF`OL
CAP.,FXD,ELCTLT:22UF,+50-10%,25V
CAP.,FXD,CEF`  Dl:O.22UF, + 80-20%,50V
CAP„FXD,CEP  Dl:0.22UF, + 80-20°/o,50V

CAP.,FXD,CEPI  Dl:0.22UF, + 80-20°/o,50V
CAP..FXD,CER  Dl:0.22UF, + 80-20%,50V
CAP.,FXD,CEF`  Dl:0.22UF, + 80-20%,50V
CAP.,FXD,CER  Dl:O.22uF, + 80-20°/a,50V
CAP.,FXD,CEP  Dl:0.22UF, + 80-20%,50V
CAP.,FXD,CEf` Dl:0.22UF, +80-20%,50V

CAP.,FXD,CEP  Dl:0.22UF, + 80-20°/o,50V
CAP.,FXD,CEPI  Dl:0.22UF, + 80-20°/o,50V
CAP.,FXD,CEP  Dl:0.22UF, + 80-20%.50V
CAP.,FXD,CER  Dl:0.22UF, + 80-20%,50V
CAP.,FXD.CEl]
CAP.,FXD,CEl]

CAP.,FXD,CER
CAP.,FXD,CEB
CAP.,FXD,CER
CAP.,FXD,CEP
CAP.,FXD,CEf`
CAP.,FXD,CEF`

CAP.,FXD,CEP
CAP.,FXD.CEP
CAP„FXD,CEF`

Dl:0.22UF,+80-20®/a,50V
DI:0.22UF,+80-20®/a,50V

Dl:0.22UF,+80-20%,50V
Dl:0.22UF,+80-20%,50V
Dl:0.22UF,+80-20%,50V
Dl:0.22UF,+80-20%,50V
Dl:0.22UF,+80-20%,50V
Dl:0.22UF,+80-20%,50V

Dl:O.22UF,+80-20°/o,50V
Dl:0.22UF,+80-20°/o,50V
Dl:0.22UF,+80-20%,50V

CAP.,FXD,CEP  DI:0.22UF, + 80-20%,50V
cAp..FXD,cEn  Di :o.22uF, + 8o-2o%.5oV
CAP.,FXD,CER  Dl:0.22UF, + 80-20®/o,50V

CAP.,FXD,CEP  Dl:0.22UF, + 80-20°/a,50V
CAP.,FXD,CEP  Dl:0.22UF, + 80-20%.50V
CAP.,FXD,CEP  Dl:0.22UF, + 80-20%,50V
CAP.,FXD,CER  Dl:0.22UF, + 80-20%,50V
CAP.,FXD,CEP  Dl:0.22UF, + 80-20%,50V
CAP..FXD,CER  Dl:0.22UF, + 80-20%,50V

CAP.,FXD,CEf]  Dl:O.22uF, + 80-20%,50V
CAP.,FXD,ELCTLT:22UF,+50-loo/o,25V
CAP.,FXD,CEPI Dl:0.22uF. +80-20%,50V
CAP.,FXD,CEf] Dl:0.22UF, +80-20%,50V
CAP.,FXD,CEB  Dl:0.22UF, + 80-20%.50V
CAP..FXD,CEf`Dl:0.22UF,+80-20°/a,50V

cAp.,FXD,cEn DI:O.22uF, +80-20%,5Ov
CAP..FXD,CEFIDl:O.22UF,+80-20®/a.50V
CAP..FXD,CEP  Dl:0.22UF, + 80-20%.50V
CAP.,FXD,ELCTLT:22UF,+50-loo/a,25V
cAp.,FXD,cEn  Di:o.22uF, + 8o-2o%,5ov
CAP.,FXD,CER  Dl:0.22UF, + 80-20%,50V

CAP.,FXD.CEP  Dl:0.22UF, + 80-20%.50V
CAP.,FXD,CEF`  Dl:0.22UF, + 80-20°/o,50V
CAP.,FXD,CEFI  Dl:0.22UF. + 80-20°/o,50V
cAp.,FXD,cEn  Di:o.22uF. + 8o-2o%,5ov
CAP.,FXD,CEFI  Dl:0.22UF, + 80-20%,50V
CAP.,FXD.CEPI  Dl:0.22UF, + 80-20®/o,50V

80009         6704233-00
54473          ECE-A25V22L
04222          DG015E224Z
04222          DG015E224Z

04222          DG015E224Z
04222          DG015E224Z
04222          DG015E224Z
04222          DG015 E224Z
04222          DG015 E224Z
04222          DG015E224Z

04222          DG015E224Z
04222          DG015E224Z
04222          DG015E224Z
04222          DG015E224Z
04222          DG015E224Z
04222          DG015E224Z

04222          DG015E224Z
04222          DG015E224Z
04222          DG015E224Z
04222          DG015E224Z
04222          DG015E224Z
04222          DG015E224Z

04222          DG015E224Z
04222          DG015E224Z
04222          DG015E224Z
04222          DG015E224Z
04222          DG015E224Z
04222          DG015E224Z

04222          DG015E224Z
04222          DG015E224Z
04222          DG015E224Z
04222          DG015E224Z
04222          DG015E224Z
04222          DG015E224Z

04222          DG015E224Z
54473          EC E-A25V22L
04222          DG015E224Z
04222          DG015E224Z
04222          DG015E224Z
04222          DG015 E224Z

04222          DG015E224Z.
04222          DG015E224Z
04222          DG015E224Z
54473          ECE-A25V22L
04222          DG015E224Z
04222          DG015E224Z

04222          DG015E224Z
04222          DG015E224Z
04222          DG015E224Z
04222          DG015E224Z
04222          DG015E224Z
04222          DG015E224Z

4107  SERVICE

RE

EE
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FtEPLACEABLE ELECTRICAL PAFtTS

Tektronix            Serial/Model No.
nent No.               Part No.             Eff                Dscont                                      Name & Descri

Ziiiil

Zziliil

ZziiE

Mfr
tion                              Code         Mfr part Number

A2C715
A2C720
A2C725
A2C731
A2C735
A2C737

A2C801
A2C805
A2C807
A2C81 1
A2C815
A2C825

A2C831
A2C857
A2C871
A2C881

A2DS87

A2J31
A2J37

A2P35
A2P39

A2F] 1 62
A2F]163
A2R167
A2Ri6e
A2F`172

A2F`173
A2F`218
A2F`231
A2R258
A2R259
A2R362

A2R963
A2F`364
A2R421
A2F`431
A2R531
A2F`533

A2F]554
A2F`576
A2P577
A2F`751
A2R765
A2R886

A2R887

A2UIOI
A2U105
A2U107
A2U 1 1 1

4107 SEPVICE

283"23.00
2900745cO
283"2300
283"2aeo
283"2sOO
283-0423rty

283-o423rty
283-0423-00
283"23-00
283-0423-00
283"23-00
2e3"23-oo

283"23-00
283"2300
283"2300
283"23no

150-1 029-00

131 €092-00
131 €154-00

131-2963iro
131-2963-00

315-047200
315"7000
315"72®0
315"72®0
31 5-0472rty

315"70cO
al5"72J)0
3i5"72ro
3i5"72roo
315"70-00
315"72cO

315"72cO
315"72cO
315.047Oun
315"7000
315"70-00
315"70-00

315"7000
315"72cO
3i5"72iro
315"72"
3i5"7Oun
315-033iro

315-0472-00

156-1 859-00
156-1859-00
1 56-1 859un
1 56- 1 859cO

CAP.,FXD,CEPI  Dl:O.22UF, + 80-ZOO/a.50V
CAP.,FXD,ELCTLT:22UF,+50-10°/a,25V
CAP.,FXD,CER Dl:0.22UF, + 80-20%,50V
CAP„FXD,CEPI  DI:O.22UF, +80-20®/o,50V
CAP.,FXD,CEPI  Dl:0.22UF, +80-20%,50V
CAP.,FXD,CER  Dl:O.22UF, + 80-ZOO/®,50V

CAP..FXD,CEf` Dl:0.22UF, +80-20°/a,50V
CAP.,FXD,CEF` Dl:0.22UF, + 80-20%,50V
CAP.,FXD,CEPI Dl:0.22UF, + 80-20%,50V
CAP.,FXD,CEF`  Dl:0.22uF, + 80-20®/a,50V
CAP.,FXD,CEFI  Dl:O.22UF, + 80-ZOO/a,50V
cAp.,FXD,CEn Di:o.22uF, +8o-2o%,5ov

CAP.,FXD,CER Dl:O.22UF, +80-20%,50V
CAP.,FXD,CEF`  DI:0.22UF, +80-20®/o,50V
CAP.,FXD,CEF`  Dl:0.22UF, + 80-20%.50V
CAP.,FXD,CEF`  Dl:0.22UF, + 80-20®/a,50V

LT EMITTING  DIO:GREEN,565NM,35MA

CONN,flcpT,ELEC:HEADEPl,2 X  1 O,VEPTICAL
CONN,RCPT,ELEC:CKT  BD,RTANG,2 X 20,MALE

CONN,RCPT.ELEC:MALE,3 X 32,0.1  CTP.O.125
CONN,RCPT.ELEC:MALE,3 X 32,0.1  CTP,0.125

PIES.,FXD,CMPSN:4.7KOHM,5°/o,0.25W
PES.,FXD,CMPSN:470HM,5®/a,0.25W
RES.,FXD,CMPSN:4.7KOHM,5°/a,0.25W
RES.,FXD,CMPSN:4.7KOHM,5°/®,0.25W
f`ES.,FXD,CMPSN:4.7KOHM,5°/o,0.25W

F`ES.,FXD,CMPSN:47 OHM,5%,0.25W
F`ES.,FXD,CMPSN:4.7KOHM,5°/a,O.25W
PIES.,FXD.CMPSN:4.7KOHM,5®/a,0.25W
PIES.,FXD,CMPSN:4.7KOHM,5°/a,0.25W
PES.,FXD,CMPSN:470HM,5®/a,0.25W
PIES.,FXD,CMPSN:4.7KOHM,5°/o,0.25W

RES.,FXD,CMPSN:4.7K OHM,5%,0.25W
RES„FXD,CMPSN:4.7K OHM.5%,O.25W
F`ES.,FXD,CMPSN:47 OHM,5%,O.25W
PIES.,FXD.CMPSN:47 OHM,5%,0.25W
RES.,FXD,CMPSN:47 OHM,5%,0.25W
PES.,FXD,CMPSN:47 OHM.5%,0.25W

FIES..FXD,CMPSN:470HM,5®/a,0.25W
RES.,FXD,CMPSN:4.7KOHM,5°/o,0.25W
PES.,FXD,CMPSN:4.7KOHM,5®/a,0.25W
FIES.,FXD,CMPSN:4.7KOHM,5®/o,0.25W
PIES.,FXD,CMPSN:47 OHM,5%,0.25W
RES.,FXD,CMPSN:330 OHM,5%.O.25W

PIES„FXD,CMPSN:4.7K OHM.5%,0.25W

MicROcmcuiT,Di:MOs,DyNAMic RAM,SCRN
MICROclf`CUIT,DI:MOS,DYNAMIC  RAM.SCFIN
MIcf`Oclf`CUIT,Dl:MOS,DYNAMIC  PIAM,SCFIN
MICFIOCIFICulT,Dl:MOS.DYNAMIC f`AM,Scf`N

04222          DG015E224Z
54473          ECE-A25V22L
04222          DG015 E224Z
04222          DG015 E224Z
04222          DG015E224Z
04222          DG015E224Z

04222          DG015E224Z
04222          DG015E224Z
04222          DG015E224Z
04222          DG015E224Z
04222          DG015E224Z
04222          DG015E224Z

04222          DG015E224Z
04222          DG015E224Z
04222          DG015E224Z
04222          DG015E224Z

53184          XC209G

81 3 1 2         96pi504ae723i}
81 3 1 2         96p-6043-072ae

01121           CE»725
01121           CE»705
01121           C84725
01121           C84725
01121            CEIA725

01121           C84705
01121           C84725
01121           C84725
01121            CEIA725
01121            CEW705
01121            CEIA725

01121           C84725
01121           CE»725
01121            CEW705
01121           C84705
01121           C84705
01121           C84705

01121           C84705
01121           C84725
01121           C84725
01121           C84725
01121           C84705
01121           C83315

01121            CEIA725
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REPLACEABLE ELECTFtlcAL PAFtTS

Tektronix            Serial/Model  No.
nent No.               Part No. Eff                Dscont                                      Name a Descri

Mfr

tion                              Code         Mfr part Number

A2U115
A2U121
A2U125
A2U127
A2U131
A2U135

A2U137
A2ul41
A2U147
A2ul55
A2U161
A2ul65

A2U167
A2U171

A2U175
A2ul81
A2ul85
A2U187

A2U201
A2U205
A2U207
A2U211
A2U215
A2U217

A2U221
A2U225
A2u231
A2U235
A2U237
A2U241

A2U247
A2U251
A2U255
A2u257
A2u261
A2u265

A2u267
A2U271
A2U275
A2U281
A2U285
A2U287

A2U301
A2U305
A2u307
A2U311

A2U335
A2U337

A2U347
A2U351
A2U355
A2U357
A2U361
A2u365

9-10

1 60-2382-00
1 56-1 93aeo
156-i76im
1 56-0956-02
i56un56i)2
156"69-02

1 56-1 935J)0
1 56-1 702roo
1 60-2386-00
160-23e5OO
1 56-1 74300
156-1722-00

156"7902
156"7902
156-108001
leo-2393m
1 §6-1 839roo
156-098203

1 56-1 85900
156-1859-00
156-i859un
156-1 859cO
160-2383-00
1 56-1 957un

156-053002
1 60-2392-00
1 56-1702"
156-193500
156-1935-00
1 56-1 702un

160-2384cOO
156-1839J)0
1 56-095602
156-161 1 cO
156-1934-00
156-1934cO

156-1934cO
156-i934ro
156-1934cO
156-1934®0
156-i839ro
1 56un82ue

156-i859ro
156-1859cO
1 56-1 859-00
156-185900
156-1273®1
1 56-1935"

160.2394ro
i56ee56o2
156-1839-00
i56rty5602
1 56-1743"
1.56-172200

MicRocmcuiT,Di:Af`RAy LOGic,pF`GM
MIcf`OCIF`CUIT,Dl:16  BIT  SHIFT  F`EGISTER
MIcf`OCIRCUIT,DI:16:1  MUX,SCF`N
MIcf`OCIRCUIT,Dl:OCTAL BFF` W/3 STATE OUT
MlcROcmcuiT,Di:OCTAL Bin w/3 STATE OUT
MICROcll]CUIT,Dl:3/8 LINE  DCDR

80009          160-238200

01295          SN74LS244N P3
01295          S N74LS244N P3
01 295         sN74Lsi seNp3

MICROCIRCUIT,Dl: SYNCHF`ONOUS  Pf`ESETTABLE BIN
MICF)OCIF`CulT,DI:SITL,10  BIT  REGISTER,W/3-ST           34335           AM29821 DCB
MlcROclFicuiT,Di:AppAy LOGic,pF`GM                               80009          1 60-2ac6-00
MicF`OciF`cuiT,Di:AnpAy LOGic,PRGM                                8oOO9          1 6o-2385-00
MlcRocmcuiT,Di:QUAD 2 iNpuT Noi] GATE                    o7263         74Fo2(pcoF` oFi Dc
MICROCIPICUIT,Dl:HEX  INVEPTEl],SCF`N                                 04713           MC74F04

MICROCIRCUIT,Dl:QUAD 2-lNP Of] GATE
MICFlocIF`CUIT,Dl:QUAD 2-lNP OF` GATE
MIcf`ocmcuiT,DI:HEx BUFFEf`S u/oC Hv
MicRocincuiT,Di:Af`f`Ay LOGlc,PPGM
MicPlociF`cuiT,Di:OcTAL BiDmECTioNAL
MICFIOCIFICUIT.Dl:OCTAL-D-EDGE FF,Scl]N

MICF`OCIF`CUIT,Dl:MOS.DYNAMIC  FIAM,SCF`N
MICROCIRCUIT,Dl: MOS,DYNAMIC  F`AM,Scf`N
MicRocmculT.Di:Mos,DYNAMIC PAM,SCRN
MICF`OCIRCUIT,Dl:MOS,DYNAMIC  FIAM,SCF`N
MicFiocmculT,Di:APPIAy LOGic,pFiGM
MICPIOCIRCUIT,Dl:DUAL 4  INPUT NAND GATE

MIcf`OCIRCUIT,Dl:QUAD 2-lNP MUX,SCF`N
MIcf`OCIRCUIT,Dl:APIF`AY  LOGIC.PPIGM
MICROCIF`CUIT.Dl:SITL,10  BIT REGISTEf`,W/3-ST
MICF`Oclf`CulT,Dl:SYNCHRONOUS PRESEITABLE BIN
MICF`OCIF`CUIT.Dl:SYNCHPloNOUS  PF`ESETTABLE BIN
MICPIOCIF`CUIT,Dl:STTL,10  BIT f`EGISTER,W/3-ST

MICF`OCIF`CulT.Dl:ARRAY  LOGIC,PGF`M
MlcF`OcmcuiT,DI:OCTAL BiDiRECTioNAL
Mici]ocmculT,Di:OCTAL BFp w/3 STATE OuT

01295          S N74LS32N P3
01295          S N74LS32N P3
27014          DM7407
80009          160-239sOO

01295          SN74LS374 N3

80009          160-2sOsOO
04713          74F20 NDS OF) JDS

01295          SN74LS157P3
80009        leo-2392"
34335          AM29821 DCB

34335          AM29821 DCB

80009          160-2384-00

01295          SN74LS244N P3
MICROCIF`CulT,Dl:DUAL D TYPE EDGE-TRIGGEPIED       07263           74F74
MICF`OCIRCUIT.Dl:64  BIT f`ANDOM ACCESS  MEMOF`Y
MlcnociRcuiT,Di:64 BIT PIANDOM AccEss MEMORy

MICF`OCIF`CulT,DI:64 BIT f`ANDOM  ACCESS  MEMOPY
MICF`OCIRCUIT,DI:64  BIT  F`ANDOM ACCESS  MEM0f`Y
MICROCIRCUIT,Dl:64 BIT RANDOM  ACCESS MEMORY
MICF`OCIRCUIT,DI:64 BIT f`ANDOM  ACCESS  MEMORY
Mici]ociF`CuiT,Di:OCTAL BiDmECTioNAL
MICROclf`CUIT,DI:OCTAL-D-EDGE FF,Scl]N

MICF`Oclf`CUIT,DI:MOS,DYNAMIC  FIAM,Scl]N    -
MICROCIRCulT,Dl:MOS,DYNAMIC  f`AM,SCF`N
MICF`OCIF`CUIT,Dl:MOS,DYNAMIC  RAM,SCRN
MICF`OCIFICulT,Dl:MOS.DYNAMIC  RAM.SCRN
Micf`ocmcuiT.Di:8 BiT EQUAL To coMPTF`,ScFiN
MICF]OCIF`CUIT,Dl:SYNCHF]ONOUS  PRESEITABLE BIN

MIcf]OclflcuIT,OI:ARRAY  LOGIC,F'F`GM
MlcpocmculT,Di:OCTAL BFFi w/3 STATE OUT
MICF`OCIF`CUIT,DI:OCTAL  BIDIF`ECTIONAL
MicF`ocmculT,DI:OCTAL BFF` w/3 STATE OuT
MlcROcmculT,Di:QUAD 2 INpuT NOR GATE
MICF`OCIF]CUIT,Dl:HEX  INVEF`TEF`,SCF`N

01295          SN74LS374 N3

8Ooo9          1 56-1 27aei

80009         160-239400
01295          SN74LS244NP3

01295          SN74LS244N P3
07263          74F02(PCQR OF`  DC
04713          MC74F04

4107  SEPVICE

ERE

EE
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REPLACEABLE ELECTRICAL PAFtTS

Tektronix           Serial/Model No.
nent No.               Part No.             Elf                Dscont                                      Name & Descri

Mfr
lion                             Code         Mfr part Number

ZiiiE

/-

A2U367
A2u371
A2U375
A2u381
A2UsO5
A2U387

A2U401
A2U405
A2U407
A2u41 1
A2U415
A2U421

A2U425
A2u427
A2u431
A2u435
A2u437
A2U441

A2u447
A2U451
A2u455
A2u457
A2u4ei
A2U465

A2u467
A2u471
A2U475
A2u487
A2U501
A2U505

A2U507
A2U511
A2U515
A2U521
A2U525
A2U527

A2U531
A2U533
A2U535
A2U537
A2U541
A2U547

A2u585
A2u587
A2u591
A2u601
A2U605
A2u607

A2u611
A2u615
A2U637
A2u641
A2U647
A2U651

4107  SEPIVICE

156091402
i56eei402
156"5602
156"7902
156-1736"
1 56-og82ira

1 56-1859cO
156-1859J)0
156-i859m
1 56-1859J)0
1 60-2387-00
156-193sOO

156-1761cO
1 56no5602
1 56-0956J)2
156-053002
1 56-1273-01
156-170200

156-1723cO
156-174400
1 56-1744cO
156-1704cO
156-1722cO
156-1963cO

1 56-1839-00
156-1839cO
1 56-1839cO
156-1723"
156-1859cO
1 56-1 859iro

1 56-1859J)0
1 56-185900
156-174000
156-i933iro
156-1761"
1 56iro56-02

1 56ue56i]2
1 56-1800"
156"6902
160-2395cO
1 56-1 702cO
156-1724"

156-190900
156-2Ooiun
156-1736-00
156-185900
1 56-1 859ro
1 56-1 859un

156-i859ro
156cO~2
156-183900
1 56J)53002
1 56-1744"
160-2389cO

MICF`OCIF`CUIT,Dl:OCT ST BFR W/3 STATE OuT
MicF`comcuiT,Di:OcT sT BFR w/3 STATE OuT
MICPOCIRCulT,Dl:OCTAL BFl] W/3 STATE OuT
MICROCIF`CulT,Dl:QUAD 2-lNP OR GATE
MicF`OcmcuiT.Di:HiGH  pEF`FORMANCE Bus INTEF`F
M ICFIOCI RCU IT.Dl : OCTAL-D-EDGE FF,Scf`N

MicF`ocmcuiT,Di:Mos,DYNAMIC f`AM,scF`N
MICFlocIFICUIT.Dl:MOS.DYNAMIC RAM,SCFIN
MICROCIRCulT,Dl:MOS,DYNAMIC F`AM,Scl]N
MicRocmcuiT,Di:Mos,DVNAMic RAM,SCRN
MICROCIFICUIT.Dl:Af`RAY LOGIC,PF`GM
MlcftocmcuiT,Di:1 6 BIT SHIFT REGlsTEPI

MICROCIFICulT,Dl:16: 1  MuX,Scf`N
MIcf`OCIF`CUIT,Dl:OCTAL BFP W/3 STATE OUT
MIcf`OCIFICulT,Dl:OCTAL BFf` W/3 STATE OUT
MICROCIFICulT,Dl:QUAD 2-lNP MuX,SCRN
MICF`OCIRCulT,Dl:8  BIT EQUAL TO COMPTR,SCRN
MICROCIF`CulT,Dl:STTL,10 BIT PEGISTER,W/3-ST

MICROCIF`CUIT,Dl:QUAD 2  INPUT a GATE
M icF`comcu iT,D I : ASTTL,OcTAL BUFFEPl/u N E
M icFicomcu iT,Di :ASTTL,OcTAL BU FFEF`/Li N E
MicF`OcmcuiT.DI:OcTAL D-TypE FF,w/3-sT OuT
MlcROcmcuiT,DI:HEx INVEF`TEF`,scF]N
MIcf`OCIRCulT,Dl:NONINVEf`TINQ f`

MICF`OCIRCulT,DI:OCTAL BIDIF`ECTIONAL
MicROcmcuiT,DI:OCTAL BIDiF`ECTIONAL
MICFlcoI RCUIT, DI : OCTAL BIDI F`ECTloNAL
MICPOCIRCulT,DI:QUAD 2 INPUT & GATE
MicRocmculT,Di:Mos,DVNAMlc RAM.scFiN
MICROCIRCulT,Dl:MOS,DYNAMIC  F`AM,SCF`N

MlcROcmculT,Di:Mos,DyNAMlc nAM,scnN
MICROCIRCUIT,Dl:MOS,DYNAMIC  RAM,SCFIN
MICROCIRCUIT,Dl:OCTAL DYNAMIC MEM  Dl]lvEF`
MlcPlocmcuiT,Di: 16 BIT sHiFT REGisTER
MICF`OCIF`CUIT,Dl: 16:1  MUX,SCPN
MICE)OCIF`CUIT,DI:OCTAL E#F` W/3 STATE OUT

MICPIOCIRCUIT,DI:OCTAL BFR W/3 STATE OUT
MicRocmcuiT,Di:QUAD 2 INpuT ExcLuslvE ofl
MicROcmcuiT,DI:3/8 UNE DCDf`
MICROCIRCulT,DI:Af`PAY LOGIC
MICF`OCIRCulT,DI:STTL,10 BIT f`EGISTEf`,W/3-ST
MICF`OCIF`CUIT,Dl:QUAD 2 INPUT OF` GATE,SCF`N

MICF]OCIF]CUIT,Dl:OuAD 2 lNP MULTIPLEXEF`
MICF]OCIF]CUIT,Dl:TTL,QUAD 2-INPUT MULTIPLEXE
MICROCIFICUIT,Dl:HIGH  PEl]FORMANCE BUS  INTFC
MICF`OCIRCUIT,DI:MOS,DYNAMIC  F`AM,SCF`N
MICROCIF`CulT,Dl: MOS,DYNAMIC  F`AM,SCRN
MicF`ocmculT,DI:Mos,DYNAMIC f`AM,ScRN

MicPlocmculT,DI: Mos,DVNAMic f`AM,sci]N
MicF`OcmcuiT,DI:QUAD 2-INp Mux,SCF`N
M icF`oci F`CuiT,Di :OCTAL BIDmECTioNAL
MICROCIF`CUIT,Dl:QUAD 2-lNP MUX,SCFIN
M ICF`OCI F`C U IT. Dl : ASTTL.OCTAL BU FFEf`/u N E
MICROCIRCUIT,Dl:ARf`AY LOGIC

01295         SN74LS240
01295         SN74LS240
01295          SN74LS244NP3
01295         SN74LS32N P3

01295          SN74LS374 N3

80009         1 60.2se7cO

01295         SN74LS244NP3
01295         SN74LS244NP3
01295         SN74LS157fB
80009          1 §6-127sO1
34335         AM29e2i DCB

07263         74FO8
072ee         74F240
072cO         74F240
072ce         74F374(PCQR OR D
04713          MC74F04

07263         74FO8

34335         AM2966cOB

01295         SN74ls244NP3

01295         SN74LS244NP3
07263         74Fee(PCQR OF` Dc
Oi 295         sN74Ls 1 3eN p3

34335         AM29e2i DCB
04713          74F32(ND OF` JD)

07283         74F257PCOR OR DC

01295          SN74LS157P3

01295          SN74LS157P3
07263         74F240
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FtEPLACEABLE ELECTRICAL PAF[TS

Tektronix            Serial/Model No.                                                                                                                  Mfr
nent No.               Part No.             Eff                Dscont                                      Name & Description                              Code Mfr Part Number

A2U655
A2U657
A2U661
A2U665
A2U675
A2U681

A2U685
A2U687
A2U701
A2U705
P(%JJrorFT

A2U711

A2U715
A2U717
A2U721
A2U727
A2U731
A2U735

A2U741
N2!NflqJ
A2U785
A2u787
A2U801
A2U805

A2U807
A2u811
A2U815
A2u821
A2U825
A2U827

A2U831
A2U835
A2U837
A2U841
A2U847
A2U851

A2U85§
A2U857
A2U861
A2u865
A2U875
A2U881

A2U885

A2Y157

9-12

156-1702J)0
156-ig6aeo
1 56-1963-00
1 56-1944"
156-2012-00
156-201 2-00

156-1909-00
1 56-2001 -00
156-1859J}0
156-1859-00
1 56-1 859-00
156-1 859-00

156-1936-00
1 56-0530J)2
1 60-2390J}0
1 60-2396-00
156J)95602
1 56-0956J)2

1 56-1704-00
156-1961 -00
156-1909-00
1 56-1 763J)0
1 56-1 859rfu
156-1859-00

156-1859-00
156-1 859-00
156-1936-00
156-1933-00
156-1761 I)0
1 56-0956-02

1 56-0956ro2
1 56-1724J)0
1 56-1 839-00
1 56-1722-00
156-1961 -00
156-i744no

160-2381-00
160-239iun
156-1963J}0
156-i944ro
156-2012-00
156-2012-00

156032302

119-1721 -00

MicpociRculT,DI:STTL,1 o BiT nEGisTEF`,w/3-sT
MICPIOCIRCUIT,DI:NONINVERTING  f`
MICFIOCIRCUIT,DI:NONINVEF`TING  f`
MICROcmculT,Dl:SINGLE Row BUFFEp
MICROcll]CUIT,DI:NMOS,2048 X 8 SF`AM
MlcFiocmcuiT,Di:NMOs.2048 x 8 sF`AM

MICROCIFICUIT,Dl:QUAD  2  lNP  MULTIPLEXEFI
MlcF`ocmculT,Di:iTL,QUAD 2-INpuT MULTlpLEXE
MICPlocIRCulT,Dl:MOS.DYNAMIC  RAM,Scl]N
MICPIOCIF`CUIT,DI:MOS,DYNAMIC  f`AM,SCF`N
MICROclf`CulT,Dl:MOS,DYNAMIC  F`AM,Scf`N
MIcf`Oclf`CUIT,Dl:MOS,DYNAMIC  f`AM,SCRN

MICROCIF`CUIT.DI:QUAD 2-lNP 4-BIT F`GTP
MicRocmcuIT,Di:QUAD 2-iNP Mux,SCRN
MIcf`OCIF`CUIT,Dl:AFIRAY  LOGIC
Mici]OciRcuiT,Di:An flAy LOGic
MicpocmcuiT,Di:OcTAL BFf` w/3 STATE OuT
MICFIOclf`CulT,Dl:OCTAL BFf] W/3 STATE OuT

MICROCIF`CUIT,Dl:OCTAL D-TYPE FF,W/3-ST OUT
MicFiociFicuiT,Di:BiDmECTioNAL uNivERAL
MIcf`Oclf`CUIT,DI:QUAD 2 lNP MULTIPLEXEP
MICROCIRCUIT,Dl:CRT VIDEO  PF`OCESsof] & CNTf`L
MIcl]OCIRCulT,Dl:MOS,DYNAMIC  RAM,SCRN
MICF`OCIF`CulT,Dl:MOS,DYNAMIC  RAM,SCRN

MIcf`OCIRCUIT,DI:MOS,DYNAMIC  RAM,SCRN
Micf]ocmcuiT,Di:Mos,DyNAMic PIAM,scpN
MICROCIF`CulT,DI:QUAD 2-lNP 4-BIT FIGTR
MIcf`OCIF`CulT,Dl: 16  BIT SHIFT f`EGISTEf]
MICROCIRCUIT,Dl:16:1  MUX,Scf`N
MICF`OCIF`CUIT,Dl:OCTAL BFR  W/3  STATE 0uT

MIcf`ocmculT,Di:OCTAL BFFi w/3 STATE OUT
MicROcmcuiT,Di:QUAD 2 iNpuT oR GATE,sci]N
MIcf`OCIRCUIT,Dl:OCTAL BIDIRECTIONAL
MICROCIFICulT,Dl:HEX INVEPITEFl,SCF`N
MICFIOCIFICulT,DI:BIDIRECTIONAL  UNIVERAL
MICBOCIF`CUIT,Dl:ASTTL,OCTAL BUFFER/LINE

MicF`ocmculT,Di:4096 x 8 EPROM
MICRcOIRCUIT,Dl:AF`RAY  LOGIC
MICF`OCIRCulT,DI:NONINVERTING  f]
MICFlocIFICUIT.Dl:SINGLE  ROW BUFFEP
MICF`OCIl]CulT,Dl:NMOS,2048 X 8  SHAM
MICI]OCIF`CUIT,Dl:NMOS.2048 X 8 Sf`AM

MicRoclRcuiT,DI:HEx INVEf`TEn,Buf`N-iN

MICROCIRCulT,Dl:HEX INVEI]TEPl,BUF`N  IN

RE

ERE

34335          AM29821 DC B

07263          74F257PCQF` OF` DC

01295          SN74LS157P3

01295          SN74LS244N P3
01295          SN74LS244N P3

07263          74F374(PCQf] OR D

53848         CRT9007 PBl

01295          S N74LS244N P3

01295          SN74LS244NP3
o47i 3         74F32(ND on jD)

04713          MC74F04

07263         74F240

01295          SN74S04

01295          SN74S04

4107 SERVICE 
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REPLACEABLE ELECTFtlcAL PARTS

Tektronix            Serial/Model  No.
nent No.               Part No.             Elf                Dscont

-,

-

Ziiil

Mfr
Name & Description                              Code         Mfr part Number

A3
A3C225
A3C315
A3C941

A3C511
A3C515
A3C521
A3C525
A3C531
A3C535

A3C541
A3C545
A3C711
A3C715
A3C721
A3C725

A3C731
A3C735
A3C741
A3C745

A3J49

A3P48

A3F`221
A3F`222
A3R223

A3R224

A3U221
A3U31 1
A3U321
A3U325

A3U335
A3U345
A3U411
A3U415
A3U421
A3U425

A3u431
A3U435
A3U441
A3U445
A3U51 1
A3U515

A3U521
A3U525
A3u531
A3u535
A3u541
A3U545

4107  SEPVICE

670-7196-00
283"2300
283-0423cO
283-0423-00

283-0423-00
283"23-00
283-042sOO
283"2300
283"2aeo
283-0423-00

283"23rty
283-042sOO
283-o423rty
283"23-00
283"23-00
283"2300

283-0423-00
283-0423-00
283-0423cO
283-0423-00

131-2964-00

131 -2866-00

315-0222®0
3150330-00
315-0222-00

315038000

160-2397ro
156-1 065-01
i56ee56-02
1 56.1 697roo

1 56-095602
156-1065J)1
156-1876J)0
156-1876-00
156-1 876-00
156-1876-00

156-1876-00
156-187600
156-1876-00
156-1 87600
1 56-1 876ul
156-1876-00

156-1876J)0
156-1876-00
156-187600
1 56-1 e76un
156-1 876cO
156-1876"

A3  F]AM  3 B0AF]D

CKT BOAF`D ASSY:FIAM THl]EE
CAP.,FXD,CEPI  Dl:O.22UF, +80-20°/a,50V
CAP„FXD,CEB  Dl:0.22UF, +80-20%,50V
CAP..FXD,CEF` Dl:0.22UF, + 80-20%,50V

CAP„FXD,CEFI DI:0.22UF, +80-20°/o,50V
CAP.,FXD,CEl]  Dl:0.22uF, + 80-20%,50V
CAP.,FXD,CEI]  Dl:0.22uF, + 80-20°/o,50V
CAP.,FXD,CEF`  Dl:O.22UF, +80-20%,50V
CAP.,FXD,CEF`  Dl:O.22UF, +80-20%,50V
CAP.,FXD,CEF` DI:0.22UF, +80-20%,50V

CAP.,FXD,CEF` DI:0.22UF, +80-20°/a,50V
CAP.,FXD,CEF` Dl:0.22UF, +80-20%,50V
CAP..FXD,CEf`  Dl:O.22UF, +80-20%,50V
CAP.,FXD,CEl]  Dl:0.22UF, +80-20%,50V
CAP.,FXD,CEI]  Dl:0.22UF, +80-20%,50V
CAP.,FXD,CEFI  Dl:0.22UF, + 80-20%,50V

CAP„FXD,CEFI  Dl :0.22UF, + 80-20%,50V
CAP.,FXD,CEF` Dl:0.22UF, + 80-20%,50V
CAP.,FXD,CEPI  DI:O.22UF, +80-20%,50V
CAP.,FXD,CEl]  Dl:O.22UF, +80-20%.50V

CONN,l]CPT,ELEC: FEMALE,3 X 32,l]TANG,0.1  CTFI

CONN.,F`CPT,ELEC:MALE 3 X 32.PTANG,0.1

RES..FXD,CMPSN:2.2KOHM,5®/a,0.25W
F`ES.,FXD,CMPSN:330HM,5°/o,0.25W
RES.,FXD,CMPSN:2.2l{OHM.5®/o,0.25W

f`ES.,FXD,CMPSN:33 OHM,5%.O.25W

80009         670-7196-00
04222          DG015 E224Z
04222          DG015E224Z
04222          DG015E224Z

04222          DG015 E224Z
04222          DG015E224Z
04222          DG015E224Z
04222          DG015E224Z
04222          DG015 E224Z
04222          DG015 E224Z

04222          DG015E224Z
04222          DG015E224Z
04222          DG015E224Z
04222          DG015E224Z
04222          DG015E224Z
04222          DG015E224Z

04222          DG015E224Z
04222          DG015E224Z
04222          DG015 E224Z
04222          DG015E224Z

81312          96S-6043-0731 -0

T0032          Ooe257-096-OO

01121           C82225
01121           C83305
01121           C82225

01121           C83305

MICFlocIFICUIT,Dl:AF`f`AY  LOGIC
MICF`OCIFICulT,Dl:OCTAL D TYPE TFIANS  LjITCHES       34335          AM74LS373
MicPlocmcuiT,Dl:OCTAL BFR w/3 STATE OUT                oi 295          SN74LS244NP3
MICROCIRCUIT,DI:STTL,64K  DflAM  CONTF`OLLER           34649           D8203-3

MIcf`Oclf`CulT,Dl:OCTAL BFR W/3 STATE OuT                 01295
MIcf`Oclf`CUIT,Dl:OCTAL D TYPE TRANS LATCHES       34335
MicF`ocmcuiT,DI:NMos,65536 x 1
MlcpocmcuiT,Di:NMos,65536 x 1
MICFIOCIRCUIT,Dl:NMOS,65536 X  1
Micf`ocmculT,DI:NMoS,65536 x 1

MicRocmcuiT,Di: NMos.65536 x 1
MICROCIRCulT,Dl:NMOS,65536 X  1
MIcl]OCIRCUIT,Dl:NMOS,65536 X  1
MICF`OCIF`CUIT,Dl:NMOS.65536 X  1
MICROclflcuIT,Dl:NMOS,65536 X  1
MIcf`Oclf`CUIT,DI:NMOS,65536 X  1

MICF`OCIF`CUIT,Dl:NMOS,65536 X  1
MICF`OCIF]CulT,Dl:NMOS,65536 X  1
MIcl]OCIFICUIT,Dl:NMOS,65536 X  1
MICF`OCIRCUIT,DI:NMOS,65536 X  1
MIcf`Oclf`CUIT,Dl:NMOS.65536 X  1
MICFIOclf`CulT,Dl:NMOS,65536 X  1

BIT DYNAMIC
BIT  DYNAMIC
BIT  DYNAMIC
BIT DYNAMIC

BIT DYNAMIC
BIT  DYNAMIC
BIT DYNAMIC
BIT DYNAMIC
BIT DYNAMIC
BIT DYNAMIC

BIT DYNAMIC
BIT  DYNAMIC
BIT  DYNAMIC
BIT t}YNAMIC
BIT DYNAMIC
BIT DYNAMIC

SN74LS244NP3
AM74LS373
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REPLACEABLE ELECTRICAL PAFtTS

Tektronix            Serial/Model No.
nent No.               Part No.             Eff               Dscont                                      Name a Descri

Mfr
lion                              Code         M{r part Number

A3U611
A3U615
A3U621
A3U625
A3U631
A3U635

A3U641
A3u645
A3u711
A3U715
A3U721
A3U725

A3U731
A3U735
A3U741
A3U745

A3Y231

9-14

1 56-1876J)0
156-1876cO
1 56-1 876m
1 56-1 87600
156-187600
156-1876cOO

1 56-1 876un
1 56-1 876-00
1 56-1 87600
1 56-187600
156-1876-00
156-187600

1 56-1 87600
1 56-1 876-00
1 56-1 876roo
1 56-1 876roo

1 19-1329-00

MICROCIF`CUIT,Dl:NMOS,65536 X  1
MicPlocmcuiT.DI:NMos,65536 x 1
MicRocmculT,Di:NMos.65536 x 1
MICF`OCIFICUIT,Dl:NMOS,65536 X  1
MICROclf`CulT,Dl:NMOS,65536 X  1
MIcfloclflcuIT.Dl:NMOS.65536 X 1

MICROCIRCulT,Dl:NMOS.65536 X  1
MICFloclf`CUIT,Dl:NMOS,65536 X  1
MIcf`OCIF`CUIT,Dl:NMOS,65536 X  1
MIcf`OCIFICUIT,Dl:NMOS,65536 X  1
MlcROcmcuiT,Di:NMOs,65536 x 1
MICF`OCIF`CUIT.Dl:NMOS,65536  X  1

MicRocmculT,Di:NMos.65536 x 1
MICROCIRCUIT,Dl:NMOS,65536 X  1
MicF`ocmcuiT,Di:NMos,65536 x 1
MICFIOCIFICUIT,Dl:NMOS,65536 X  1

BIT  DYNAMIC
BIT  DYNAMIC
BIT DYNAMIC
BIT DYNAMIC
BIT  DYNAMIC
BIT  DYNAMIC

BIT  DYNAMIC
BIT DYNAMIC
BIT  DYNAMIC
BIT  DYNAMIC
BIT  DYNAMIC
BIT  DYNAMIC

BIT  DYNAMIC
BIT  DYNAMIC
BIT DYNAMIC
BIT  DYNAMIC

OSC I LLATO R. FI F: Cf`YSTAL CONTFloLLED ,24M HZ             75378           M XO-50-1

4107  SEF]VICE

RE

RE
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REPLACEABLE ELECTRICAL PAFtTS

iiliE Tektronix           Serial/Model No.                                                                                                                 Mfr
Component No.              Part No.             Eff               Dscont                                     Name & Description                              Code         Mfr part Number

A4AICI

A4AIC2
A4AIC3
A4AIC4
A4AIC5
A4AIC6
A4AIC8

A4AIC9
A4AIC10
A4AI Cll

A4AICR2
A4AICP3

A4AICF`4
A4AICF`9
A4AIcl|?
A4AIcf`?

A4AIJI

A4AIJSI

A4Al l] 1
A4AI F`6
A4AI F`7
A4Al f`8

4107  SEPIVICE

Ziiil

119-159201

119-1619i)1

1 19-1 61 8ul

119-1621 -01

1 19-1620-01

1 19-1622-01

119-1678J)1

1 1 8-2975-01

1 1 8e276-01

1 1 8e277-01

1 1 8e278-01

1 1 8e28O-01

1 18-1 678-01

281081900

1 1 eel 8900
2810819cO
28ii)8i9no
28iro8i9-oO
2900284cO
28io8i9m

2810819cO
2900535iro
28i®8i9roo

1 1 8400sOO
ii8cO3m

1 1 8BOoan
150-1036-00
1 50-1036J)0

1 1 8eooi 00

1 1 8€03300

315-047iun
31 5-01 21 rty
31 50332rty
3i5082ing

A4  KEYBOAF`D

I(EYBOARD ASSY:4107

(STANDAPID)
l{EYB0Af`D ASSY:UNITED  KINGDOM

(OPTloN 4A,  UNITED  KINGDOM)

KEYBOAF`D ASSY:FF`ENCH

(OPTION 48,  FFIENCH)
KEYBOAF`D ASSY:SWEDISH

(OPTION 4C,  SWEDISH)
KEYBOAf`D ASSY:DANISH/NOF`WEGIAN

(OPTloN 4F,  DANISH/NOF`WEGIAN)

KEYB0AF`D ASSY:GEPIMAN

(OPTION 4G,  GERMAN)
KEYBOARD ASSY:KATAKANA

(OPTION 4K,  KAIACANA)
KEYBOAF]D:W/O ENCLOSUF`E

(STANDARD ONLY)

I(YBD ASSY:UNITED KINGDOM

(OPTION 4A ONLY)
KYBD ASSY:DANISH/NOPIWEGIAN

(OPTION 4F ONLY)
KYBD ASSY:SWEDISH

(OPTION 4C ONLY)

KYBD ASSY:FF`ENCH

(OPTION 48 ONLY)
KYBD ASSY:KATAIIANA

(OPTION 4K ONLY)

CAP.,FXD,CER  Dl:33PF,5®/o,50V

CAP.,FXD,ELEC:10UF,10V
CAP.,FXD,CEF`  Dl:33PF,5®/a,50V
CAP.,FXD.CEF`  Dl:33PF,5%,50V
CAP.,FXD,CEf` Dl:33PF,5%,50V
CAP„FXD.ELCTLT:4.7UF,loo/o,35V
CAP„FXD,CEF`DI:33PF,5°/o,50V

CAP.,FXD,CEF]  DI:33PF,5%,50V
CAP.,FXD,ELCTLT:33uF,20%,10V
CAP.,FXD,CEF` Dl:33PF,5%,50V

SEMICOND DVC.Dl:lN4148
SEMICOND DVC,Dl:IN4148

SEMICOND DVC.Dl:lN4148
LAMP,LED:F`ED,3.OV,40MA
LAMP,LED:F]ED.3.OV,40MA

(FOR  S78 OPTION 4K ONLY)

CONN,F`CPT,ELEC:PTANG,6 PIN

SWITCH:

PES.,FXD,CMPSN:470 OHM,5%,O.25W
RES.,FXD,CMPSN:1200HM,5®/a.O.25W
RES.,FXD,CMPSN:3.3KOHM,5®/a.0.25W
PES.,FXD,CMPSN:8200HM,5®/a,O.25W

80009         118-297500

80009         118B276-00

80009         118B277cO

eooo9         1 1 8e278OO

80009          1 1 842eo-OO

80009          119-1678-00

72982         8035 BCOG330

72982         8035BCOG330
72982         8035 BCOG330
729e2         8035BcOG330
56289         1 5om75xgo35B2
72982         8035BCOC330

72982         e035BcOG330
562e9         1 96D3eexooi oKAi
72982         8035BCOG330

52833       21 "i 4eooo
52e33       21 "i 4aeoo

52833        21 "148-000
01295          TIL 209A
01295          TIL 209A

52833        39007§7000

528a3         61 o4o32-ooi

01121            CEW715
01121            C81215
01121           C83325
01121           CB€215
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FtEPLACEABLE ELECTRICAL PAFtTS

Tektronix            Serial/Model  No.
nent No.               Part No.             Eff                Dscont                                       Name & Descri

Mfr
tion                              Code         Mfr part Number

A4AI Pl9
A4Al f` 1 0
A4AI Pll

A4AI SI
THF]U .

A4AIS44
A4AIS45
A4AIS45
A4AIS45
A4AI S45
A4AIS46

A4AIS47
THF'U
A4AIS72
A4AI S73
A4AI S73
A4AI S73

315-0181 -00
31 5-0331 -00
315-0271-00

260-2176-00

260-2176-00
1 1 8eoi 8-00

1 1 8e029-00

260-2177-00

260-2176-00

260-2176-00
1 1 8eoi 8-oo

1 1 8€029-00

A4AI S73
A4AI S74                                 260-2176uO
"RU
A4AI S77                                 260-2176-00
A4AI S77
A4AI S78                                 260-2177-00

A4AI S78
A4A 1 S79                                  260-2176-00
THF]U

A4AI S86                                 260-2176-00
A4AIS86
A4AI S74                                 260-2176-00

THPIU

A4A 1 S86                                  260-2176-00
A4AIS86

A4Al ul
A4AI U2

A4Alu3
A4AIU4
A4AIU5

A4AI VF`6

A4AIYI

A4AIZ1

9-16

1 18-0941 i)0
1 56"73-00

1 56un24-00
1 5601 5sO2
156-1080-01

1 560277-01

1 1 8eoi 1 -00

1 18€012-cO

F`ES.,FXD,CMPSN:1800HM,5®/a,0.25W
F`ES,,FXD,CMPSN:330 OHM,5%,0.25W
PES.,FXD,CMPSN:270 OHM,5%,0.25W

SW,CAPACITIVE:30MM,LOW PROFILE

SW,CAPACITIVE:30MM,LOW PROFILE
SWITCH:

(LEFT SWITCH)
SWITCH:

(f`IGHT SWITCH)
SW,CAPACITIVE:30MM,LOW PROFILE W/LED

SW.CAPACITIVE:30MM,LOW PROFILE

SW,CAPACITIVE:30MM.LOW PFIOFILE
SWITCH:

(LEFT SWITCH)
SWITCH:

(F`lGHT SWITCH)
SW,CAPACITIVE:30MM.LOW PROFILE

SW,CAPACITIVE:30MM,LOW  PF`OFILE

(OPTION 4K ONLY)
SW,CAPACITIVE:SOMM,LOW  PFloFILE W/LED

(OPTION 4K ONLY)
SW,CAPACITIVE:30MM.LOW  Pl]OFILE

SW,CAPACITIVE:30MM,LOW  Pf`OFILE

(OPTION 4K ONLY)
SW,CAPACITIVE:30MM,LOW  PF`OFILE

SW,CAPACITIVE:30MM,LOW PF`OFILE

(OPTION 4A,B,C,F.G,ONLY)

MICFIOCIF`CulT,Ll:KYBD DETECTOR,CAPACITIVE
MICROCIRCUIT,Dl:1024 X 8  PFIOM

MICROCIRCUIT,Dl:1024 X 8  PPIOM
MicnociFiculT,Di:HEx INVERTER BUFFEF`
MICROclf`CUIT,Dl:HEX  BUFFEf`S  U/OC HV

Micf]ocmcuiT,Li: posiTivE VOLTAGE PIEG

XTAL UNIT,QTZ:4.608 MHZ

MIcf`OCKT,HYBRID:

01121            C81815
01121           C83315
01121            C82715

52e33         61 0403 1 002

52833          61 -04031 -001

52833         61 "031 -002

52833          61 -04031001

52833         22oO9Oae03
80009          156-0973-00

52e33        2oo8748eo8
27014          DM8006
27014          DM7407

04713          M C7805CTD

52e33          48-003OO-1 07

52833         22-00920000

4107 SEPVICE
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REPLACEABLE ELECTFtlcAL PARTS

Toktronix           Serial/M odel No.
nont No.               Part No.             Eff               Dscont                                      Name & Dosori

Ziilil

EiiE

-

Mfr
lion                             Code         Mfr part Number

A5

A5B1001

A5C5
A5C11
A5C51
A5C105
A5C111

A5C1 1 0

A5Clco
A5C151
A5C161
A5C'63
A5C164
Ase2i6

A5C221
A5C2cO
A5C235
A5C261
A5C267
A5C31 1

A5C®14
A5C318
A5C320
A5C323
A5cse6
A5c3ee

A5C351
A5C361

A5CP117
A5Cl]137
A5CF`1cO

A5Cf]156
A5Cf`157
A5CR158
A5CF`232
AsOR233
A5CR234

AseR235
AseF`237
AsOF`239
A5CF`334
A5CF`337
^5cF`es2

^sOR363

^5DSsol

A5FIOI
A5FL201

4io7 sEnvicE

62oixxrm

1 19-1635cO

285-1259cO
2e5-i259co
29oo77e"
2e5-i259cO
2e5-i259m2e3-
2900844cO
2ei0773"
290"2cO
290076eco
29OO8Ooiro2e3-
29Oix583m
285ee32cO
290"2cO
290JX-
29oo8ooiro
28ae57cO

28i0774ng290-
290077eco
281 iro26cO
29OL076eco
2e3"25cO

2900778cO
290077eco

'52-
i52us23un
i52us2an

1 52ro523"
1 520523cO
1§20523cO
1520523"
i52ee98cO
i52un98"

152"OOcO
152"OOcO152J-
I §2ire98ro
152"00cO
1 §2iro27cO

152J}14102

150JXXsO

1590149cO
1 1 9-1 1 6eco

A5 POWEF` SUPPLY ASSY

POWEF` SuPPLY:

FAN,TUBE AXIAL:12VDC.1.44W,COMM  BF`USHLESS

CAP.,FXD.ELCTLT:0.015UF.10%,250V
CAP.,FXD,ELCTLT:0.015uF,10%,250V
CAP„FXD,ELCTLT:1UF,+50-10%,SOV
CAP..FXO.ELCTLT:O.015uF,10%,2§OV
CAP.,FXD,EICTLT:O.015UF,10%,250V
CAP„FXD,CEF` Dl:O.1 UF,20%,500V

CAP.,FXD,ELCTLT:100uF,-10+75®/a,35WVDC
CAP.,FXD.CEF` DI:0.01 UF,10%]100V
CAP.,FXD.ELCTLT:100UF,+100-10%,25V
CAP..FXD,ELCTLT:10UF.+50-10%,100V
cAp.,FXD,ELCTLT:25OuF,+loo-iory®.2Ov
CAP.,FXD.CEF`  DI:0.1 UF,20%,500V

CAP..FXD,ELCTLT:  100uF, + 20%,200V
CAP..FXD,PLSTC:1uF,10%.400V
CAP.,FXD.ELCTLT:100UF.+loo-10%,25V
cAp..FXD.ELCTLT:e4OOuF,+io0%-i0%,i2v
CAP.,FXD,ELCTLT:250UF,+100-10%.20V
CAP. ,FXD,CEF`  Dl :O.1 UF. + 80-20%,200V

CAP.,FXD,CEF`  DI:0.022UF,20%,100V
CAP.,FXD.ELCTIT:  100uF. + 20%,200V
CAP..FXD,ELCTLT:1uF,+50-10%,SOV
CAP..FXD,CEF`  DI:2200PF,5%,100V
CAP„FXD,ELCTLT:10UF,+50L10%,100V
CAP. ,FXD,CEF` Dl :650PF,10%,1000V

CAP.,FXD,ELCTLT:1UF,+50-10%,50V
CAP.,FXD,ELCTLT:1UF,+50-10%,50V

SEMICOND  DEVICE:F`ECT BRIDGE,600V,2A,FAST
SEMICOND  DEVICE:l]ECTIFIEF`,Sl,100V
SEMICOND  DEVICE:F`ECTIFIEF`,SI,100V

SEMICOND  DEVICE:l]ECTIFIEFI,Sl,100V
SEMicoND DEvlcE:nECTiFiEF`,Si.1 oov
SEMICOND  DEVICE:F]ECTIFIEF`,SI,100V
SEMICOND DEVICE:FIECTIFIEl].Sl,100V
SEMICOND  DEVICE:SILICON,200V,1 A
SEMICOND  DEVICE:SILICON,200V,1 A

SEMICOND  DEVICE:SILICON,400V,1 A
SEMICOND  DEVICE:SILICON,.OOV,1 A
SEMICOND  DEVICE:SILICON,400V,1 A
SEMICOND DEVICE:SILICON,200V,1 A
SEMICOND  DEVICE:SILICON,400V,1 A
SEMICOND  DEVICE:f`ECT.SI,45V,3A

SEMICOND DEVICE:SILICON,30V,150MA

iAM p,GLOw:9Ov ,O.3MAAID.T,winE LD

FuSE,CAl]TFIIDGE:4A,2§OV,SLOW-BLOW
CAPACITOF`-RES:0.1 uF,20% & 22 OHM.10%,250V

eooo9        620-000500

54473          ECE-A50N 1

se289          3c37x7F` 1 04M5OOB

54473          ECE-A35V 1 COL
04222          SA201 C 103KAA
562e9         672D 1 07H025cG2c
54473           ECE-AI OOV 1 OL
56289          672D257H0200M5C
562e9          3c37x7F] 1 04M5OOB

14752          230BI E105K
se2e9         672Di 07H025cG2c

562e9          672 D257H02OOM5c
562e9         2c2Oz5u 1 04z2OOB

12969          CGE223M EZ

54473          ECE-A50N 1
12969          CG8222KEX
54473          ECE-A100V 10L
cO705          0F`D BY  DESCF`

54473          ECE-A50N 1
54473          ECE-A50N 1

12969          VES1102
12969          VES1102

12969          VES1102
12969          VES1102
12969          VES1102
12969          VES1102
047i 3          sF`seo9 F` L
04713          SF`3609 R L

80009         152040000
eooo9         1 52"OO-OO
eooo9          1 5204OOOO
04713          SF`3609F` L
eooo9          1 5204OO-OO

MBR2545CT

IN4152F`

OOOLI            JH005/sOll JA

71400          MDA 4 AMP
14752           flG1782-1

9-17 
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REPLACEABLE ELECTRICAL PARTS

Tektronix           Serial/Model No.
nent No.               Part No.             Eff                Dscont                                      Name & Description

Mfr
Code         Mfr part Number

A5J5
A5J6
A5J6

A5L1 14

A5L161

A5L214

A5Q129
A5Q133
A5Q257
A5Q266

A5Q267
A5Q314
A5Q331
A50332
A50352
A50357

A§F'51
A5F\52
A5ni23
A5P132
A511133

A5F`161

A5F`216
A5F1220

A5F`224
A5F]225
A5F`229

A5f]231
A5F]235
A5R257
A5F`266
A58311
A5F`313

A5F`314

A5F`322
A5F`323
A5F`325
A5R326
A5f]331

A5F`334
A5F`3ee
A5F]343
A5R344
A5f`345
A5F`346

9-18

i3ieoooco
131 -1 737-00
i3iun8OO

131-2909-00
131uso8-00

131 -0608cO

loo-1209-00
108-0554-00

108-1209-00

151-050300
1510190-00
151 -0190-00
151-0190-00

1 51 -0190-00
1 51 -Oi 88ro
i5i0378ro
151-0710-00
i5iOi9Oiro
151J)503-OO

323-0214-00
32iee9no
301-0154cO
3150102-00
3i5Oioiiro

308-0755-00
301-015400
308-0778-00
308-0568-00
308-0778-00
SOS-0104-00

308-0568cO
sO8-0363-00
308-0757-00
315-0431-00
3i5uei5-00
315J}183-00

31 5ro243-OO
3i5ii203roo
315-0102-00
308-059000
301"7100
col.Oi02un

sos.043irty
cot-0822ro
3150131-00
31 501 03-00
301-0391cO
ai5un2"

CONN.f`cpT,ELEc:pwn,3 MALE,25OvAc,6A
CONN.F`CPT.ELEC:9 CONTACT.W/LOCKING  EAPS
TEFIMINAL.PIN:O.365  L X 0.025  PH  BF`Z  GOLD

(QUANTITY OF 2)
CONN,PCPT.ELEC:MOLEX.1  X  10,0.156 SP
TERMINAL,PIN:0.365  L X 0.025  PH  BF]Z GOLD

(QUANTITY OF 2)
TEPIMINAL,PIN:0.365  L X 0.025  PH  BBZ GOLD

(QUANTITY OF 2)

COIL,PF:FXD TOFIOIDAL,122uH  MIN 3ADC
COIL,RF:5UH

COIL,RF:FXD Tof`OIDAL,122UH  MIN 3ADC

Scf`:SILICON,TO-92
TRANSISTOF`:SILICON,NPN
TRANsisTon:siLicoN.NPN
TPIANSISTof`:SILICON,NPN

TFIANSISTof`:SILICON,NPN
TPANSISTof`:SILICON,PNP
TF`ANSISTof`:NPN,Sl,TO-220
Tf`ANSISTOPl:SILICON,NPN
TFIANSISTOR:SILICON,NPN
SCR:SILICON,TO-92

RES.,FXD,FILM:1.65l<OHM,1®/o,O.SOW
PES..FXD,FILM:1050HM,1°/a,O.125W
f`ES.,FXD,CMPSN: 150K OHM,5%.0.SOW
I]ES.,FXD.CMPSN:1 K OHM,5%,0.25W
RES.,FXD,CMPSN: loo OHM,5°/a,0. 25W

f]ES.,FXD,WW:O.750HM,5°/a,2W
f]ES.,FXD,CMPSN:150KOHM,5°/a,0.SOW
F]ES,,FXD,WW:30HM,5®/a.5W
F`ES.,FXO,WW:350HM,5°/a,5W
F}ES.,FXD.WW:30HM,5®/o,5W
f`ES.,FXD.CMPSN:100K OHM,5%,2W

PIES.,FXD.WW:35 OHM,5%,5W
FIES.,FXD,WW:3K OHM,5%,8W
nEs.,FXD,ww:o.025 OHM,3®70,5w
I]ES..FXD,CMPSN:430 OHM,5%.0.25W
FIES.,FXD.CMPSN:9.1 M  OHM.5%,O.25W
F`ES..FXD,CMPSN: 18K OHM,5%,0.25W

flES„FXD,CMPSN:24l<OHM,5®/o,O.25W
f`ES.,FXD.CMPSN:20K OHM,5%,0.25W
PES„FXD,CMPSN:1KOHM,5®/a.O.25W
RES.,FXD,WW:0.25OwM,5°/o,3W
nEs.,FXD,cMpsN:47OOHM,5®;a,O.sow
nEs.,FXD,cMpsN:1 K OHM,5%,0.sow

RES.,FXD,CMPSN:430 0llM,5%,2W
PES.,FXD,CMPSN:8.2K OHM,5%,O.SOW
l]ES.,FXD.CMPSN: 130 OHM,5®/a.0.25W
nEs.,FXD,cMpsN:ioKOHM,5O;O,0.25w
I]ES..FXD,CMPSN:390 OHM,5%,0.SOW
f`ES.,FXD,CMPSN:6.8K OHM.5%,0.25W

e2389          Ex4 1 oo4

22526         47357

27264           09-71 -1101
22526         47357

22526         47357

80009          1 o8-0554roo

04713           SCF]5138
07263         S032677
07263         S032677
07263         S032677

07263         S032677
04713          SPS6868K
T0016          2SC3178
27014          2N6715/92  PU01 A
07263         S032677
04713          Scf]5138

75042          CECTO-1651 F
91637           MFF1816G105F`OF
01121            E81545
01121            C81025
01121            C81015

75042          BWH-F]7500J
01121            E81545
91637          CW-54F] 000J
91 637          cw5e5F`OOu
91 637         cw-5eF`Oooj
01121           H81045

9 1 637         cw5e5F]Ooj
91637         RS8-830000J
9 1 637          LVR5-Gn025OH
01121           C84315
01121            C89155
01121           C81835

01121           C82435
01121           C82035
01121           C81025
91637          RS2BEF`2500J
01121             EEW715

01121           E81025

01121             HEIA315

01 I 21           E88225
01t21            C81315
01121           C81035
01121            E83915
01121           C86825

4107  SEPIVICE
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REPLACEABLE ELECTFtlcAL PARTS

Tektronix           Serial/Model No.
nent No,              Part No.             Eff               Dscont                                     Name a Descri

Ziiiil

Ziiil

.-

Mfr
tlon                             Code         Mfr part Number

A5F]347
A5R34e
A5F]354
A5F]355
A5F`356
A5F`362

A5F`367

A5PT16

A5S25
A5S35

A5S305

A5T105
A5T245

A5u317

A5u341

A5VR122
A5VF`129
A5Vf`135
A5VF1151

A5VF`216
A5VF`342
A5VR353
A5VF`362

4107  SEf`VICE

32i0246rty
315J}102-00
315-OcO1-00
3210248cO
3150101cO
3150101-00

315-0431-00

3070746-00

260-2116-00
260-2116-00

260-204701

120-'449"
120-1496cO

156-1799-00

156-04ano

152-0599J}0
152-0571-00
152-0168-00
156-1 529-00

1 52-0599roo
1524149-00
156-1631-00
1520175cO

f`ES„FXD,FILM:3.57K OHM.1 %,O.125W
RES.,FXD,CMPSN: 1 K OHM,5%,O.25W
RES.,FXD,CMPSN:330 OHM.5%,a.25W
l]ES..FXD,FILM:3.74K OHM,1 %.0.125W
F`ES„FXD,CMPSN:100 OHM.5%,O. 25W
f`ES.,FXD,CMPSN:100 OHM,§%,O. 25W

FIES„FXD,CMPSN:430 OHM.5%.0.25W

PES.,THERMAL:5 OHM,10%,7A/DEG C

SWITCH,SLIDE:DPDT,10A.125VAC
SWITCH,SLIDE:DPDT,10A,125VAC

SWITCH PuSH:DPST,4A,250 W/CKT PINS

XFMf`.COM  MODE:
XFMf`,PWR,SPTDN:HF  FLYBACK

MICROCIRCulT,LI:SWITCHED MODE  PWR  SuPPLY

CPLR,OPTOELECTf`: LED a  PHOTOTF`ANS,10KV

SEMICOND  DEVICE:ZENEl],Sl,200V
SEMICOND DEVICE:ZENER,0.4W,16V,5%
SEMICOND  DEVICE:ZENEf`,O.4W.12V,5%
MIcf`OCIRCUIT,Ll:THf`EE TEPMINAL ADJUSTABLE

SEMICOND  DEVICE:ZENEF`,§l,200V
SEMICOND  DEVICE:ZENEf`,O.4W,10V,5%
MicF`OcmcuiT,Li :ADj SHUNT pEGULATOF`
sEMlcoND DEvicE:zENEn,0.4w,5.6v,5O;O

91 637          MFFi ei6G357OOF
01121           C81025
01121           C83315
91 6e7          MFFi ei 6G374OOF
01121           C81015
01121           C81015

01121           CB4315

15454         SG6

22753          SE1022-S D-CE-P-F`
22753         SE1022-S DCE-P-F]

31918          601805

02113          P104
80009          120-1496-00

18324           NE5561 N

32694          0P11264B

04713          1 N6303A
04713          SZ35014KI
04713         SZG35009K4
04713          lM317LZ

04713          1 N6303A
04713         SZG35009K3
01295          TL431 C-LP
04713          SZG35008
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Section 10 

DIAGRAMS 

INTRODUCTION 

This section includes the block diagrams, address space 
diagrams, and interconnect diagrams for the 4107. Some of 
t~ese diagrams are part of the theory section ; they are 
repeated here for easy reference while reading other parts 
of the manual. 

BLOCK DIAGRAMS 

System Block Diagram 
Terminal Control Block Diagram 
Keyboard Module Block Diagram 
Power Supply Block Diagram 
Display Module Block Diagram 

4107 SERVICE 

ADDRESS SPACE DIAGRAMS 

Map of Memory Address Space 
Map of 1/0 Address Space 
Map of Host Comm 1/0 Space 
Map of 2-Port Peripheral Interface 1/0 Space 
Map of Video 1/0 Space 
Map of Printer Interface 1/0 Space 

INTERCONNECT DIAGRAMS 

Main Interconnect Diagram 
Display Module Interconnect Diagram 
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Figure 10-1.  System  Block Diagram.

 
Manual scan by vintageTEK - Your donations help support the museum - vintagetek.org



Fl9uro 10-2. T®rmlnal Control Block Dlagram.

4107 SEPVICE

FI9uro 10-3.  K®yboard Module BIock Dlagram.
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H 'RAM
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RAM DATA
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A18,19 LATCH 1111-  I-  1111111
ALPHA CSVIDEO
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LAITERWGFIAPHICS Hl/LBYTEMa                          pRbe ,F]uXDATA WF]lTEBUFFEF] 'FT F]EG                                                                                                                                                                                                                   4ee9.3'

8                      wF]lTE                          §H IFTE F] IIIIIIiiiiiiiiiiiil    11=11111=    11-I-__I L0 RAMI_I BANK

FIAM =IE-  t  Ill
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F]EAD MUXES'}II)

i

Fl9uro 104. Dlsplay+Control BIock Dlagram.

4107 SEF]VICE
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Flguro 10-5. Povv®r Supply Block Dlagram.

''CE li

CFtT

Flgur® 10-6. DI9play Modulo block Dlagram.
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Flgure 10-7. Map of Memory Addroes Spece.

4i07 sEnvicE

Fl9ure 10-8. Map of Processor I/0 Address Space.
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COMMUNICATIONS   I/0
(u290)

ADDRESS
hA  NB  re  ^i   NO fso(FDNto) wRITEtwFun>
00000
0    0    0     I     0
0     010     0
0     0     I      I      0
0     I     0    0    0
0'0'0
0     I      I     0     a
0'''0
I     0    0    0    0
I      0     0     I      0
I     0     I     0     0
'0''0
I      I     0     a     0
I       I      0      I      0
I       I       I      0     0
I        I        I        I        0

rfode  Rngi-t-  ^cuelA,MaeA)
Stotu. R.ol.t.r  A(SRA)
ut-ved*
RX  rbldlr-Rcol.ten  A(Rlrt^)
Irqut  Port  Chcree  Ftco.(IF€R)
Int®rr\ipt  Statue  R®o. (ISR)
Counter/T I mar  upper(CTU)
Coult.r/T I rn®r  Low®r(CTL)
Mod-Rcoi.t-  B(nelB,Mee>
Statco  R®ol®ter  B(SRB)*R-vcr
RX  lfoldlng  Rcol.t-  B(RIRB)
ut.earved*
Irqut  Port
St-t  Counter  Command
Stop  Count.r  Command

Mod-Rcoi.I-  A(rreiA,pfeeA)
Clack  S.lcet  R.c|.   ^{CSRA>
Corunl=if±  R.o I et.r  A(CFtA)
TX  holdlrng  Ra®l-I-  A(Tl-RA)
Aur.   Control   Rcol.t-(ACF2)
Interrupt  Med<  R®o. (IM2)
CA IJ~ Rcol.t-(CTIR)
cn LO~  Rcoi.t-(CTLR)
Modb  F2coi.t-  BCM2IB,rFee)
Clock  S.lcet  R.a.B(CSRB)
Comnrand  R.ol.t.r  B(ORB)
TX  Ifoldlr®  Rcol.I-  B(TLce)*R-vdr
CL.tput  Port  Conf.   R.o. (OPCR)
Set  CLitput  Port  Bl t-CifiT.i:+Cid
R..-I  a.tput  Port  Bi t.  Ci;:===t=id

NOTE:      THIS  DUART   USES  LOW   DATA   BYTE    (Seechlpu290)

Flguro 10-9. Map ol Communlcatlons Space.

4107 SEPVICE

2Ppl I/0 MAP

ADDRESS
A4   A3   A2   AI    A0                              READ(F®hFO)                                       WRITE(WRN£O)
0    0    0    0     I
0     0     0     I      I
0     0      I      0      I
0      0      I       I       I
0      I      0     0     I
0'0''
0       I        I       0       I
a       I        I        I        I
I      0     0     0     I
I      0     0      I       I
'0'0'
'01''
I       I       0      0      I
''0''
I        I        I       0       I
'''''

lfod.  R.oi€t-  A(rRiA,M32A)
Statue  R®ol®t®r  A(SF2A)
*R-ved*
RX  lfoldlrng  Rcolstar  A(RIRA)
Irqut  Pert  Chono®  R®o. (IPCR)
tnt.rr`+pt  Statu-R.o. (ISR)
Counter/T I iiw  upFxp(CTu)
Count.rn I in-r  Lower(CTL)
Mod-Reel-t-  B(lrelB,Mee)
Status  Rcol®ter  B(SRB)
ut-ved*
RX  rfoldlrng  Rcol.I-  B(f3.ce)ut-ved*
trvJut  Port
St-t  Count.r  Command
Stop  Count.r  Command

hod.  Ra®letar  A(MRIA.rR2^)
Clock  Sblcet  R®o.   A(CseA)
Cormond  R.glct®r  A(CRA)
TX  Ltoldlrng  Rcol-ten  A(TIRA)
Au><.   Control   R®ol.tor(ACR)
tnt.rrupt  Mod<  R.o. (IPR)
C/T  UFpr  Ft®ol®ter(CTue)
C/T  Lover  R®ol.tor(CTLR)
rfode  Rcol.ten  B(rRIB,Mac)
Clock  S®Ieet  Roe.B(CSRB)
Ctx-d Reoleter  B(Cf®)
TX  rfoldlr®  Reolstar  B(Trf®)*R-vrd
Chtput  Port  Conf..   Rco. (apcR)
sot  Output  Port  Blte  Command
R®o®t  Output  Port  Blt-Comfnond

(U437) NOTE:      THIS  DUART   USES  HI   DATA  BYTE
PORT  A   IS  P20
PORT  8   IS  P23

Flgure 10.10.  Map Of 2PPI I/0 Space.

10-11
 
Manual scan by vintageTEK - Your donations help support the museum - vintagetek.org



iiiiiiiiiiiiiiiiiiiiiii       I
OOCEOOCCOOCA00CSOOC6OOC400C2OOCOOOBE0080

'

PCS-14ee9c2

ALpllA CONTROL FtEGISTEFt

GIIAPHIC CONTF`OL REGISTEFt

FONT READ

Top/BOTTOM wiNDOw nEG.

TEST READ

v CunsoR REGisTER

X CURSOR FtECISTER

Y POS'N FIEGISTEFt

X POS'N REGISTER

9007 CONTROLLEFI
FtEGISTEF]S

Flguro 10-11. Map Of Vldeo I/0 Space.

4107 SEF`VICE

PRINTER   INTERFACE   I/0

PCS2

:gI:cS?*C:f°o=do:Ortks:L®: ialI:ceor® tnL:u:o:t%T I :oia :=i#:::r w i th the

INPUT   OPERATION   {READ)
PORT  A   -  DATA   BUS
PORT  a  -  DATA  BUS
PORT   C  -   DATA   BUS
OUTPUT  OPERATION
(WRITE)
DATA  BUS  -  PORT  A
DATA  BUS  -  PORT  a
DATA  BUS   -   PORT   C
DATA  Bus  -  cot`ITROL
DISABLE   FUNCTION
DATA  BUS  -  3-STATE
ILLE6AL  CONDITION
DATA  BUS  -  3-STATE

Flgure 10-12. Map ol Prlntor lnt®rface I/0 Space.
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Eiii=
Section 1 1

SCHEMATICS
Symbols and F]eference Designators
Electrical components shown on the diagrams are in the following units unless noted otherwise:

Capacitors = Values one or greater are in  picofarads (pF).
Values less than one are in  microfarads trF).

F]esistors    =Ohms (n).

Graphic symbols and class designation letters are based on ANSI Standard Y32.2-1975.

Logic symbology is based on ANSI  Y32.14-1973  in terms of positive logic.  Logic symbols depict the logic function  performed and may
differ from the manufacturer's data.

Abbreviations are based on ANSI Y1.1-1972.  Other ANSI standards that are used in the preparation Of diagrams by Tektronix,  lnc., are:

Y14.15,1966         Drafting  practices.
Y14.2,1973           Line  conventions and  Lettering.
Y10.5,1968           Letter symbols for Quantities used in  Electrical science and  Electrical

Engineering.

The following prefix letters are used as reference designators to identify components or assemblies on the diagrams.

A         Assembly, separable or repairable
(circuit board, etc.)

AT        Att®nuator, fixed or variablo
a          Motor
BT       Battery
C          Capacitor. fixed or variable
CB       Circuit breaker
CPI        Diode,  signal or rectifier
DL         Delayline

A     :s    :n:#ti::p:°FV:C;t!'a£:)a
F          Fuse
FL          Filter

1

H          Heat dissipating device (heat sink,
heat radiator, otc.)

H PI        Hoalor
HY        Hybrid circuit
J           Connoctor. stationary portion
K          Polay
L           lnductor, fixed or variable
M          Meter
P          Connoctor, movable portion
a          Transistor or silicon-controlled

rectifier
F]           F]osistor, fixed or variable
FIT       Tliomi§tor

The following special symbols may appear on the diagrams:

S         Switch or contactor
T        Transtomor
TC      Thormcrouplo
TP      Testpoint
U         Assembly. inseparable or non-repairable

(integrated circuit, eto.)
V          Electron lub®
VFI       Voltage regulator (zener diodo, otc.)
W        Wirestrap or cable
Y          Crystal
Z          Priaso shiftor

4107 SEPVICE 11.1

Plug to E.C.  Board

Modified Component - Soo
Parts List (dopicled in grey.
or with grey outline)

Box Identifies Panel
Controls, Connectors and
Indicators
Plug  Index

Hamonica Type Connector
(Square Pin Connoctor)

SEL Value Selected
at Factory

Off-page Signal
(Destination Page Number)

Coaxial Connector

Heat Sink
Decoupled or Filtered
Voltage
Etohed Circuit Beard
Outlined in Black

Assembly Number

Shect Number
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1,   True High and True Low Signals
Signal names on the schematics are followed  by -1  or a -0.  A TPIUE  HIGH  signal is indicated by -1,  and a TPUE  LOW signal is  indicated
by -0.

SIGNAL -1  =  TFIUE  HIGH
SIGNAL -0 = TPIUE  LOW

2.   Cross-Fteferences
Schematic cross-references (from/to information) are included on the schematics. The "from" reterence only indicates the signal "source,"
and the "to"  reference lists all  loads where the signal  is  used.  All from/to information will be enclosed  in  parentheses.

From J350 Pin 6 and
Aseombly 1, Shoot 5  `

(J350J6,A1 -5) X-1

From Sheet e

(-6) Y-1

3.   Component Number Example

11-2 4107 SERVICE

i= INPUT SIGNAL
(TI]UE HIGH)

/
XY®  (A1-5,6,7)

iiE

cOI`ipoi`iENT   NI.roER-Tim
^semrTTL[sEri3#c^LiMEEReu.^s8EroLyNUMeERNumaEFt(IFUSEI))

To Assombly 1 ,
Shoot 5, etc.

OUTPUT SIGNAL
(TFtuE LOW)

-

L.
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SCHEMATICS LIST

This section contains the schematic diagrams and compo-
nent location diagrams for all 4107 circuit boards except
those that are part of the Display Module (an OEM product).
A separate service manual contains parts lists and sche-
matics for the 119-1594-00 Display Module.

The schematics and diagrams in this section are arranged
in the tollowing order:

1.     Terminal control Board component Locations

2.     Terminal control Board schematics(A1-1 thru A1-6)

4107 SEPVICE

3.     Display control Board component Locations

4.     Display control Board schematics (A2-1 thru A2-10)

5.     PIAM3 Board component Locations

6.      PIAM3 Board schematics (A3-1  thru A3-3)

7.      Keyboard (119-1593-00) Component Locations

8.      Keyboard (119-1593-00) Schematic (A4-1)

9.     Logic powersupplycoponent Locations

10.   Logic power supply schematic (A5A1-1)

11-3
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(-7)DOTCL[:3-1

(-3)   CY7-I    THRU   CYB-1

(-3)   CXO-1    THRU   CX+-I

BL^17-1    THRU   BL^+-1
I
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I
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^LL  2B 20 10PIN   IC,S

cRTeBBe 'a' 2+
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Section 12
REPLACEABLE

MECHANICAL  PARTS

PAF]TS  OF`DEFtlNG  INFORMATION

Peplacement parts are available trom or through your local
Tektronix,  lnc.  Field  Office  or  representative.

Changes to Tektronix  instruments  are sometimes  made to
accommodate  improved  components as they become available,
and  to  give  you  the  benefit  ot  the  latest  circuit  improvements
developed    in    our    engineering    department.    It    is    there{ore
important,    when    ordering    parts,    to    include    the    following
information   in   your   order:   Part   number,   instrument   type   or
number.  serial  number.  and  modification  number  if applicable.

It a part you  have ordered has been  replaced with a  new or
improved    part,    your    local    Tektronix,    lnc.    Field    Office   or
representative  will  contact  you  concerning  any  change  in  part
number.

Change  information,  it  any,  is  located  at  the  rear  of  this
manual.

ITEM  NAME

In   the   Parts   List,   an   Item   Name   is   separated   from   the
description  by a  colon  (:).  Because of space limitations. an  Item
Name  may  sometimes  appear  as  incomplete.  For  further  Item
Name identification. the u.S. Federal Cataloging Handbook H6-1
can  be  utilized  where  possible.

FIGUFtE  AND  INDEX  NUMBEFts

Items   in  this  section  are  reterenced  by  tigure  and  index
numbers  to  the  Illustrations.

INCH
#                            NUMBEPI  SIZE

ACTPI               ACTUATOP
ADPTf]             ADAPTEF`
ALIGN               ALIGNMENT
AL                         ALUMINUM
ASSEM            ASSEMBLED
ASSY                 ASSEMBLY
ATTEN             ATTENUATOP
AWG                  AMEFuCAN  WIFIE  GAGE
BD                      BOARD
BPKT                BF`ACKET
BRS                   BF]ASS
BF3Z                     BF]ONZE
BSHG               BUSHING
CAB                   CABINET
CAP                   CAPACITOF`
CEFI                    CEPAMIC
CHAS               CHASSIS
CKT                     CIF`CUIT
COMP             COMPOSITloN
CONN             CONNECTof]
COV                   COVEPI
CPLG               COUPLING
CFIT                   CATHODE  f]AY  TUBE
DEG                    DEGF}EE
DWR                   DRAWEF3

4107 SEPVICE

INDENTATION  SYSTEM

This   mechanical   parts   list   is   indented   to   indicate   item
relationships.  Following  is an example of the indentation system
used  in  the  description  column.

12   3   4   5                                               Name&Descriptlon

Assembly  and/or  Component
Attaching  parts  for Assembly  andlor  Component

Detail  Part ol  Assembly  andlor  Component
Attaching  parts  for  Detail  Part

Parts of  Detail  Part
Attaching  parts  for  Parts  of  Detail  Part

Attaching  Parts  always  appear  in  the  same  indentation  as
the item it mounts, while the detail parts are indented to the right.
Indented  items  are  part  ot,  and  included  with,  the  next  higher
indentatic)n. The separation symbol ---.--- indicates the end of
attaching  parts.

Attachlng parts must be purchased separately, unless otl`erwlse
specl'led.

ABBREVIATIONS

ELCTFIN         ELECTPON
ELEC                 ELECTPICAL
ELCTLT          ELECTBOLYTIC
EIEM                ELEMENT
EPL                   ELECTFncAL  PAPTS  LisT
EOPT                EOUIPMENT
EXT                     EXTEBNAL
FIL                        FILLISTEf]  HEAD
FLEX                   FLEXIBLE
FLH                    FIAT  HEAD
FLTP                  FILTEFI
FPI                         Ff}AME  or  FFIONT
FSTNf]             FASTENEP
FT                       FOOT
FXD                      FIXED

GSKT               GASKET
HDL                    HANDLE
HEX                    HEXAGON
HEX  H0          HEXAGONAL  HEAD
HEX  SOC      HEXAGONAL  SOCKET
HLCPS            HELICAL  COMPPESSION
HLEXT              HELICAL  EXTENSION
HV                       HIGH  VOLTAGE

lNTEGPATED  Cll]CUIT
INSIDE  DIAMETEF`
lDENTIFICATION
'MPELLEP

lN                         'NCH
INCAND         INCANDESCENT
INSUL               INSULATOP
INTL                    INTEF`NAL

LPHLDF]          LAMPHOLDEF]
MACH              MACHINE
MEctl              MECHANICAL
MTG                  MOUNTING
N'P                     NIPPLE
NON  WIBE    NOT  WIFIE  WOUND
OBD                  OPIDEl]  BY  DESCPllpTION
0D                    0uTSIDE  DIAMETER
OVH                  OVAL  HEAD
PH  Bf]Z           PHOSPHOF`  BPIONZE
PL                        PLAIN  or  PLATE
PLSTC             PLASTIC
PN                       PAF`T  NUMBEF`
PNH                  PAN  HEAD
PWFI                  POWE f`
RCPT               RECEPTACLE
f`ES                    FIESISTOB
PIGD                   f'lG'D
F`LF                        FIELIEF

F`TNP                 f]ETAINEFI

SCH                  SOCKET  HEAD
SCOPE           OSCILLOSCOPE
SCF`                    SCF3EW

SE                        SINGLE  END
SECT                SECTION
SEMICOND  SEMICONDuCTOB
SHLD                SHIELD
SHIDR            SHOULDEF]ED
SKT                   SOCKET
SI                        SLIDE
SIFLt{G          SELF-LOCKING
SLVG                 SLEEVING
Spf]                  SPP'NG
SQ                     SQUABE
SST                    STAINLESS  STEEL
STI                   STEEL
SW                     SWITCH
T                          TUBE
TEBM                TEBMINAL
THD                   THFIEAD
THK                    THICK
TNSN               TENSION
TPG                  TAPPING
TF`H                    TFIUSS  HEAD
V                          VOLTAGE
VAPI                     VAl]lABLE
W/                      W'TH
WSHF]               WASHEF]
XFMP                TPIANSFOPIMEP
XSTFI                  TPANSISTOFl
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REPLACEABLE MECHANICAL PAFtTS

Mfr. Code      Manufacturer

CPOSS  INDEX-MFF`.  CODE NUMBEPI TO  MANUFACTUPIEP

Address                                                               C it State, Zip

000BK                  STAUFFEF`  SUPPLY
O00FF                  LEWIS  SCF`EW
oooHQ                MC GumE BEApiNG Co.
000JA                   J.  PHILLIP INDUSTFuES  INC.
00779                   AMP,  lNC.
01536 ,                  CAMCAF`  DIV OF TEXTF`ON  INC.  SEMS

PRODUCTS  UNIT
02768                  lLLIN0ls TOOL Wof`KS,  lNC.,  FASTEX  DIV.
04919                   COMPONENT MANUFACTURING  SEI]VICE,  lNC.
06915                  PllcHCO  PLASTIC CO.
09922                  Buf`NDY COF`POPATION
13103                   THEPMALLOY COMPANY,  lNC.

19613                  TEXTOOL PRODUCTS,  lNC.
19738                   AUDEL COPIP.
22526                   BEPG  ELECTPIONICS.  INC.
27264                  MOLEX pf`ODUCTS CO.
30817                   lNSTPluMENT SPECIALTIES  COMPANY,  lNC.
46384                   PENN  ENGINEERING AND  MFG.  COF]P.
52152                   MINNESOTA MINING AND  MFG CO.

52833                    KEYTPIONIC  COF`P.,  OCF`  DIV.

71468                   lTT CANNON  ELECTF`lc
73743                  FISCHEF`  SPECIAL MFG.  CO.
75915                   LITTELFUSE,  lNC.
78189                   lLLINOIS TOOL WOF`KS,  lNC.

SHAKEPFIOOF DIVISION
80009                   TEKTFIONIX,  lNC.
83385                  CENTRAL Scf}EW CO.
86928                  SEASTF`OM  MFG.  COMPANY,  lNC.
S3109                 C/O  PANEL COMPONENTS COF`P.
T1105                   J  PHILLIP  INDUSTI]lES  INC
T1372                   ELECTF`l-COF`D  MFG CO  INC

12-2

EE

105  SE TAYLOR
4114  SOUTH  PEORIA AVE.
947  S.E.  MAPKET
5713 NORTHWEST HIGHWAY
P.O.  BOX 3608

1818 CHf`lsTINA ST.
195 ALGONQUIN  F]OAD
1  COMPONENT PAf`K WEST
5825  N. TRIPP AWE.
nicHAf`Ds AVENUE
2021  W VALLEY VIEW  LANE
P 0 BOX 34829
1410 W  PIONEEP  DRIVE

50 LACKAWANNA AVE.
YOuK EXPRESSWAY
5224  KATF]INE AVE.
BFIOAD  ST.,  BOX  A
P 0 BOX 31 1
lNDUSTRIAL SPECIALTIES  DIV.
3M CENTEF`
SPOKANE  iNDusTniAL pK.,
P. 0.  BOX 14687
666  E.  DYEF`  F`D.
446 MORGAN ST.
800 E.  NOF`THWEST HWY

ST. CHAf`LES  F`OAD
P 0 BOX 500
2530 CPESCENT  DF`.
701  SONOF`A AVENUE
P.O.  BOX 6626
5713  NOPTHWEST HIGHWAY
312  E.  MAIN  ST.

POF`TLAND,  OR 97214
CHICAGO,  lL 60609
POF]TLAND,  OF` 97214
CHICAGO,  ILL 60646
HAf`F`lsBUFIG,  PA  17105

f`OCKFOF`D,  lL 61108
DES  PLJ\INES,  lL 60016
BF`lDGEWATEF],  MA 02379
CHICAGO,  lL 60646
NOPWALK, CT 06852

DALLAS, TX 75234
lF`VING,  TX  75061

PAl]SIPPANY, NJ 07054
NEW CuMBEf`LAND,  PA  17070
DOWNEPIS GF`OVE,  lL 60515
DELAWAf]E WATEf` GAP,  PA  18327
DOYLESTOWN,  PA  18901

ST.  PAUL,  MN  55144

SPOKANE, WA 99214
SANTA ANA, CA 92702
CINCINNATl,  OH  45206
DES  PLAINES,  lL 60016

ELGIN,  lL 60120
BEAVEl]TON, OF` 97077
BF`OADVIEW,  IL 60153
GLENDALE, CA 91201
SANTA F]OSA, CA 95406
CHICAGO, IL 60646
WESTFIELD,  PA  16950
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Eiiil Fig.  &
Index         Tektronix            Serial/Model  No.
No.             Part No.              Eff                  Dscont         Qty      12  3  4  5                Name &  Description

FtEPLACEABLE MECHANICAL PAFtTS

Mfr
Code         Mfr part Number

1 -1                  200-2841 -02

212-0115-00
354-0411 -00

4                 200-2864-00
-5                    131 -0132-00
-6                  366-1833-00
-7                  366-0534-00
-8                  334-5153-00
-9                 334-5262-00
-1 o               333e04O-02

-11                    212-0115-00

-12                 301 -0567-00
-13                384-1665-00
•14                377-0570-00
-15

-16                  212-0114-00

-17               3373176-00

-18                 213-0144-00

-19

-20                 212-0114-00

-21                 380-0707-00
-22                213-0931 -00
-23                348-0141 -00
-24               343-0775-00
-25

•26                  211-0121-00

-27                 214-1815-00
-28

-29                211 -0008-00

€0              2100586-00

€1

€2               210€100-00

-33

-34                 211 -0008-00

€5               210-0406-00

€6              344-0326-00
€7               361 -0067-00
e8             334e379-o 1
€9               334-5212-00
40

41                213-0932-00

4107  SEBVICE

1               COVEF`,TEF`MINAL:TOP
•."."..**...(ATTACHING PAF]TS) ..... " ....

2             SCF`EW ASSY,WASHEP:8€ X O.75,PNH,STL
2             PACKING,PPEFMD:0.125  lD X 0.062 XSECT

•...... "".(END ATTACHING PAF]TS) ....... *.

1               COVEF`  CIPCUIT  BD:
AP         CONTACT,ELEC: FINGER  STF`lp
1              KNOB:Gf`AY,0.25  lD X 0.392 X O.39
1              PUSHBUTTON:BLK/BLK/GPIN,0.335  SQ X 0.39
1              PLATE,lDENT:MKD  POWEf` ON/OFF,BPllGHTNESS
1               MAPKEF`,lDENT: MKD 4107
1               FF`ONT  PANEL:

•.... ".."..'(ATTACHING PAF]TS)I.""..*.*

2             SCF`EW ASSY,WASHEFl:8€2 X O.75,PNH,STL
"""".."(END ATTACHING PAl]TS)."."."

MASK,CRT:
EXTENSION  SHAFT: 14.16L,PLASTIC
INSEF`T KNOB:0.055  lD X  1.32L,NYLON,0.456 0
MONITOFI ASSY:4107(SEE 4107  DISPIAY  SEl]VICE
"""""""(ATTACHING PAPTS).."" .....

6             SCREW ASSY,WASHEF]`:8-32 X O.375,PNH,STL
I.... """*(END ATTACHING PARTS) .... "."

1              SHIELD  ELEC:MONITOP  EMl
•............. (ATTACHING PARTS) ...........

2             Scf`EW,TPG.TF:8-18 X 0.5  INCH,TF`H,STL
•........... (END ATTACHING PAF`TS).".* ....

1              POWEP  SUPPLY ASSY:(SEE A5  REPL)
•." .... ".."(ATTACHING PAF`TS) ......... "

6            SCREW ASSY.WASHEl]:8€2 X 0.375,PNH,STL
I.... " ..... (END ATTACHING PAF`TS)."""..

POWEFI  SUPPLY  INCLUDES
1              .HOUSING  HALF CKT BD:TOP
1              .SCFIEW,TPG TF:6-20XO.312,TYPE  B,PNH,STL
1              .GFIOMMET,PLASTIC:U-SHP,0.625 X 0.658  INCH
1               .CLIP,SPFI  TNSN:
1              .CKT  BOAf`D ASSY:PWF`  SUPPLY (NOT  REPLACEABL

"." ..... ".(ATTACHING PAF`TS)." .... ""

1             .Scf`.ASSEM WSHR:440 X O.438 INCH,PNH  BPS
•." ....... (END AITACHING PAF`TS)..""".

2              .HEAT SINK,XSTF`:TO-220 ALUMINUM
1              .DIODE:(SEE A5Cf`362 f`EPL)

•........... (ATTACHING PARTS)..:..." ....

2             .SCF`EW,MACHINE:440 X O.250,PNH,STL,POZ
2             .NUT,PL,ASSEM WA:440 X 0.25,STL

I....... "(END ATTACHING PARTS) ..... "...

1              .CONN,F`CPT,ELEC:(SEE A5Jl  f`EPL)
•"".."...(ATTACHING pAnTS)...""..".

3              .RIVET,SOLID:O.26L X 0.136 0D.F`ND,PLSTC
•""..".(END ATTACHING PAPTS)..""""

1              .SWITCH:(SEE A5S305  f`EPL)
•..... in .... (ATTACHING PAf`Tsr""""..

2             .SCI]EW,MACHINE:440 X O.250,PNH,STL,POZ
2              .NUT,PLAIN,HEX.:440 X 0.188  INCH,BF`S

•.""""(END ATTACHING PAl]TS)""".."

2              .CLIP,ELECTRICAL: FUSE,BPIASS
4              .SPACEPl,CKT BD:0.187,NYLON
1               .MAf`KEF`,lDENT: MAf]KED  Gf}OUND  SYMBOL
1       .        .MAF]KER,IDENT:MAF]KED  CAUTION
1               .FAN:(SEE  A5B1001  F`EPL)

•... " ..... "(AITACHING PAFITS)" .... "...

2             .SCPIEW,TPG,TF: 12-16XO.375L,SEMS,PNH,STL
"."...".(END ATTACHING PAF`TS) ..... ""

000FF          OBD
OOOHQ        8006e66y

30817          97-135-X€.75 lN
80009          366-1833-00

80009          334-5152-00
80009         333-304000

000FF          ODD

80009          331 -0567-00
80009         384-1665J)0
80009         377-0570-00

000FF         0B D

83385          0F`D BY DESCF]

OO0FF           OBD

80009         380-0707cO

80009          348-0141 -00
52152          3484-1000

e33e5         ORD By DEscR

13103         6034B-lT

83ee5          OF`D By DEscF`
833a5          OF`D By DEscF]

02768        20 1 ee075i nl

83ee5         OF]D By DEscR
73743          12161 €0

75915           102071
0691 5         LCBseM
80009         334e379-01
80009         334-5212cO

01536          0BD
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FtEPLACEABLE MECHANICAL PARTS

Fig.  &

Index         Tektronix             Serial/Model  No.
No.              PartNo.              Eff                  Dscont`        Qty      12  3  4  5

Mfr

Name & Description                                      Code         Mfr part Number

1-

-42                 352-0169-00
-43                  131 -0707-00
-44                251 €076-00
-45                  361 -1281 -00
-46                  131 -1688-00

-47                 210-0407-00

-48                 214-3472-00
•49                380-0706-01
-50                  195-1040-00
•51                  210-0202-00
-52
-53                 386-5031 -00

•54                 210-3099-00

-55                 136-0755-00
-55                  195-0147-00
-56

-57                  210-3102-00

-58
-59                 136-0797-00
-60                  136-0813-00
-61                    129-1017-00

-62

-63                 211 -0340-00
-64                 210-0405-00

-65
•66

-67                 211 -0340-00
-68                210-0405-00

-69                  366-1559-01
-70                 386-5104-00

-71                    131 -0890-01

-72                 210-0054-00
-73                  211 -0008-00

-74                   131-1369-00

•75                 210-0406-00

•76                 196-2280-00
-77                 348-0513-00
•7 8                200-2842-02

12-4

.FAN  INCLUDES:
1              ..HLDp.TEF`M  CONN:2 winE  BLACK
2             ..CONNECTOP,TEPM:22-26 Awe,BPS & CU  BE GOL
1              .WIRE,FABRIC:14 X  14  MESH,SST
1              .SPACER,FAN:0.062 X 3.988 X 3.613  PLSTC
1               .TEI]M,QIK  DISC:MALE.O.032 X 0.25  BL,45  DEG

""".""..(AITACHING PARTS)."..."".
1               .NUT,PLAIN,HEX.:6€2 X  0.25  INCH,BF]S

"" .... ".(END AITACHING PARTS)".."".

1               .DAMPEl],SHIMMY:CAPACITOR,BLK  VINYL/NITPILE
1              .HOUSING,HALF:CKT BD  BOTTOM
1              .LEAD,ELECTF`ICAL: 18 AWG,4.0  L,54
1               ..TEF`MINAL,LUG:0.146  lD,LOCKING,BF`Z  TINNED

1              CKT  BOARD ASSY:DISPLAY CONT(SEE A2  F`EPL)
1               .STIFFENEl],CKT  BD:9.1  L,ALUMINUM

•.".." ..... (ATTACHING pAPITsr ....... "

1               .RIVET  SOLID:0.187  L  X  O.116 0D,DOME  HD,AL
"""."..(END ATTACHING PAF`TS)"""."

1               .SKT.PL-lN  ELEK:MICPOCIRCUIT,28  DIP
1              .LEAD.ELECTl]ICAL: 18 Awe,3.75  L W/GF`OUNDING
2             .CONNECTOF`  ELEC:(SEE  F`EPL A2P35,39)

•"""".."(ATTACHING PARTS) .... """.
4              .PIVET,SOLID:O.25  L X  0.156,ALUMINUM

"""""..(END ATTACHING PAF`TS)...""..

1              CKT BOAf`D ASSY:TEFIMINAL CONT(SEE AI  F`EPL)
8             .SKT  PLUG-lN,ELEC:MICPOCKT,28 CONTACT
1              .SKT,PL-lN  ELEK:CHIP CAf`F`lEP,68 CONTACTS
4             .spACEn,pOsT:0.219 L,440 INT THD ONE END
2             .CONN.RCPT,ELEC:(SEE AIJ13,J28  F`EPL)

" ......... "(AITACHING PAF`TS) ........ ".

4            .scPIEw,MACHINE:2-56 x 0.375 nouND NyLON
4              .NUT,PLAIN,HEX.:2€6 X O.188 INCH,BRS

•....... "..(END ATTACHING PARTS)"""".

1             CKT BD Assv:PIAM 3 (SEE A3 nEPL)
2             CONNECTOFI  ELEC:(SEE l]EPL A3J49,P48)

•""..."."(ATTACHING PARTS)." ........

4              .Scf`EW,MACHINE:2-56 X O.375  f`OUND NYLON
4              .NUT,PLAIN,HEX.:2-56 X  0.188  INCH,BF]S

""""...(END AITACHING PAf]TS)""..".

2              .PUSH  BUTTON:GPIAY,0.43 L X 0.18 W X 0.18
1              PLATE CONNECTOF`  MTG:ALUMINUM

".""""."(ATTACHING PARTS)..."".".
2             LOCK,CONNECTof]:440 X  0.312L,HEX  HD,STL
2              WASHER,LOCK:SPLIT.0.118  lD X  O.212.OD S
2             SCREW,MACHINE:440  X O.250,PNH,STL,POZ

•........ ".(END ATTACHING pAF]Tsr .......

1              TEPM,QUICK  DISC:0.615  L X 0.25  W/BLADE
•......... "..(ATTACHING PAF`TS) .... " .....

1              NUT,PLAIN,HEX.:440 X 0.188  INCH,BRS
•""""".(END ATTACHING PARTS)".."".

1               LEAD,ELECTF`ICAL: 12 AWG,6.967  L
2             FOOT,CABINET:POLYul]ETHANE,BLACK
1               COVEPl,TEl]MINAL  BTM:

80009          352-0169-00
22526         47439

00779         425774

73743         3038-0228402

80009          380-0706-01
80009           195-1040-00
78189          2104-06-00-2520N

80009          386-5031 -00

19738          75021 -0406

09922           DI L828P-108

19738           1131-0308

27264          15-29-2285
19613          268-5400-00-1102
46384         K F83440-7 ET

73743           12157-50

73743           12157-50

80009          366-1559-01

71468          D20418-2
83385          0RD BY DESCF`
83385          0F]D BY DESCR

00779          42506-2

73743           12161 -50

80009          348-0513-00

4107  SERVICE

-
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REPLACEABLE MECHANICAL PAFtTS

ZiiiE

-

iiE

Fig.  &

Index         Tektronix            Serial/Model  No.
No.             PartNo.             Eff                 Dscont         Qty      12345

Mfr
Name a Description                                    Code         Mfr part Number

2-1
-2                   1184014-00
i)                 118401300

4                  2110101-00
•5                   1 1 eel 90-OO
J5                   211 -0008-00
-7                  210-0004-00

-8                   118-3020-00
-9                 1 1 8e02i -00

-10                 118-3022-00

.1 1                 1 1 8e023-00
-12                 118i}006-00

-13                 210-0551 -00
-14               210-000400
-15               210-099400

-16                 118-3026-00
-17                 118-3025-00
.1 8                1 1 8e032OO

-19                211 -000800
-20                210-0004-00

-21                 118€173-00

1 1 8429 1 roo

-22               1 1 8e245-00

1 1 eel 4300

1 1 8€26Oro

1 1 8e285-00

1 1 8"92cO

•23                1 1 8e249OO

118i}133-00

1 1 8"96-00

•24               1184254-00

118415200

1 1 8€25600

1 1 8"02-00

-25                1 1 8e25O-00

ii8ei44-00

3660536-00

1 1 8£286"

1 1 8"93-00

4107  SEPVICE

1              KEYBOAf`D ASSY:(SEE A4 f`EPL)
4            .FOoT,f`uBBEn:
1              . PLATE, BASE :

""""."".(AllACH I NG PAF`TS)..."."..
4             .SCF`EW,MACHINE:440 X O.25,100 BEG,FLH  STL
4              .WASHEF] : SHOU LDEF]
2             .SCF]EW,MACHINE:440 X 0.250,PNH,STL,POZ
2            .WASHER,LOCK:#4 lNTL,O.015 "K,STL CD PL

""""""(END ATTACHING PARTS)"."".
2              .LEG:
2              .BLOCK,BAIL:

" .... "" .... (AITACHING PARTS)..." .....

2             .SCREW:
•""""."(END ATTACHING PARTS)".""'

1              .HOUSING,KEYB0Af`D:
1              . STl]AP,TI EDOWN :

""."""...(ATTACHING PARTS)"..."".
.NUT,PLAIN,HEX.:440 X 0,25  INCH,STL
.WASHER,LOCK:#4 lNTL,0.015 THK,STL CD  PL
.WASHEf`,FLIRT:O.125  lD X 0.25.  OD,STL
I.... "..."(END AITACHING PARTS) ..... ".

.CABLE ASSY,SP ELEC:

.CONN,PLUG,ELEC:

.STANDOFF:
"."."."...(AITACH I NG PARTS).." ......

1             .SCREW,MACHINE:440 X 0.250,PNH,STL,POZ
1              .WASHEF`,LOCK:#4 lNTL,0.015 THK,STL CD  PL

•..".."".(END ATTACHING PARTS) .... ""

1              . PU SH BUTTON : DEF`AS/SEFIAS
-              .(STANDAPD AND OPTIONS 4A, 4B, 4C. 4F ONLY
1              .PuSHBUITON:DL DII]SOO/BL DIFISO
-              .(OPTION 4G ONLY)
1              .PUSHBUTTON:LBpl/LBPKT
-              .(STANDAPD AND OPTION 4A ONLY)

1              . PuSH B UTTON :./DLF]
•              .(OPTION 4B ONLY)
1              . Pu SH BUTTON : CAF` ET/OVER LINE
-      ,       .(OPTIONS4C,4FONLY)

1             .PuSHBUTTON:CAF]ET/#
-              .(OPTION 4G ONLY)

1              .PUSHBUTTON:LEFT BRACKET/LEFT  BF`ACE
-               .(OPTION 4K ONLY)

1              .PUSHBUITON:EP/1
-              .(STANDARD AND OPTloNS 4A, 4C, 4F, 4G ONLY
1              .PUSHBUTTON: 1 /&
-              .(OPTION 4B ONLY)

1             .PUSHBUTTON:1/-
-              .(OFTION 4K ONLY)

1             . PUSH BUTTON : @/2
.              .(sTANDAnD AND OpTION 4A ONLy)
1              .PUSHBUTTON:2/ACUT ACNT E
•              .(OPTloN 4B ONLY)
1              . PUSH BUTTON : QUOTES/2
-              .(OPTIONS 4C, 4F, 4G ONLY)
1             .PUSHBUITON:2/@
-             (OPTloN 4K ONLY)

1              .PUSHBUTTON:#/3
-              .(STANDAl]D AND OPTIONS 4C, 4F ONLY)
1            .pusHBUTTON:3rvER QuOTEs
-              .(OPTION 4B ONLY)

1              .PuSHBUTTON:MOKE TAN,POUNDS OVER 3  UK
-              .(OPTION 4A ONLY)

1             .PUSHBUTTON:SECTloN/3
-              .(OPTION 4G ONLY)

1              .PUSHBUTTON:3/#
-               .(OPTION 4K ONLY)

52e33        4eoo55sooo
52833         4901 sO7000

83385          0F]D BY DESCF]

83385          0F`D BY DESCF]
00081(         ORD BY DESCR

52833         4500057-COO
52833         44-00193-000

52833        47cO290000

52833         44-00205000
52833         4800646-000

000BK         OF]D  BY  DESCF`
000BK         OF`D BY DESCF`
86928          5702-201 -20

52833         48-00626000
52e33         48.00501 Coo
52833         470035 1 iro2

83385          ORB BY DESCF`
00081(         OF]D  BY DESCF]

52833
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REPLACEABLE MECHANICAL PAFtTS

Fig.  &

Index         Tcktronix            Serial/Model No.
No.             Part No.             Efl                  Dscont Qty 12  3  4  5                Namo&Descri

M'r
tion                                    Code         Mfr part Number

2-26             118€251 I)0

1 1 eel 41 .00

1 1 8cO94-00

•27                118i}252J)0

1 1 eel 45-00

1 1 8"95-00

-28               1 1 8i)24a¢0

1 1 8€257-00

1 1 eel 3600

ii8"oiroo

-29               1 1 eel e8-00

1 1 eel 35Oo

1 1 8€255-00

1 1 8cOOO-00

€0              1 1 8e253-00

1 1 eel 4600

1 1 8e258-00

1 1 8"9900

€i              1 1 eel 83-00

1 I 8ei 42-00

1 1 8i}259un

1 1 8cO98J)0

i32                 118i}184-00

1 1 8e572OO

1 1 8e265OO

1 1 8cOsOO

"            118€18500

1 1 eel 34Oo

1 1 8€263cOO

1 1 8€288-00

1 1 8un5-oo

12-6

.PUSHBUTTON:DLF`/4

.(STANDAFID AND OPTIONS 4A, 4C, 4F, 4G ONLY

.PuSHBUTTON:4/FWD SLASH

.(OPTION 48 ONLY)

.PUSHBUTTON:4/DLR

.(OPTION 4K ONLY)

.PUSHBulTON:%/5

.(STANDARD AND OPTloNS 4A, 4C, 4F, 4G ONLY

.PUSHBUTTON:5/(

.(OPTION 48 ONLY)

.PuSHBUTTON:5/o/a

.(OPTloN 4K ONLY)

.PUSHBUITON:CAF`ET/6

.(sTANDAnD AND OpTioN 4A ONLy)

.PuSHBUTTON:"6

.(OPTloNS 4C, 4F, 4G ONLY)

.PUSHBUTTON:6/SECTION

.(OPTION 48 ONLY)

.PUSHBUTTON:6/CAF`OT

.OPTION 4K ONLY)

.pusHBuiTON:ur

.(STANDARD AND OPTION 4A ONLY)

.PuSHBUTTON:7/GPV APOST E

.(OPTloN 48 ONLY)

.PUSHBUITON:/7

.(OPTIONS 4C. 4F, 4G ONLY)

.PuSHBUTTON:7/&

.(OPTION 4K ONLY)

.PUSHBUTTON:ASTERISK/8

.(STANDAF`D AND OPTION 4A ONLY)

.PUSHBUTTON:8/EP

.(OPTION 48 ONLY)

.PUSHBUTTON:(/8

.(OPTIONS 4C. 4F, 4G ONLY)

.PUSHBulTON:8/.

.(OPTION 4K ONLY)

.PUSHBUTTON:(/9

.(STANDAF`D AND OPTloN 4A ONLY)

.PUSHBulTON:9/CEDILLIA

.(OPTION 48 ONLY)

.PuSHBUTTON:)/9

.(OPTloNS 4C, 4F, 4G ONLY)

.PUSHBUTTON:9/(

.(OPTION 4K ONLY)

.PuSHBUTTON:ypHASE

.(STANDAF`D AND 0PTloN 4A ONLY)

.PUSHBUTTON:a/Gf`V ACNT

.(OPTloN 48 ONLY)

.PUSHBUTTON:=/BULLSEYE

.(OPTIONS 4C, 4F, 4G ONLY)

.PUSHBUTTON:00

.(OPTION 4K ONLY)
PUSHBUTTON:HOF`IZONTALJHYPHEN
.(STANDAF`D AND OPTloNS 4A)
.PUSHBUITON:DEGPEEO
.(OPTION 48 ONIJY)
.PUSHBUTTON:?/+
.(OPTIONS 4C, 4F 0NIJY)
.PUSHBulTON:?/SHAF`PS
.(OPTION 4G ONLY)
.PuSHBuiTON:-/uNDEnscofiE
.(OPTION 4K ONLY)

52833

52833

-'

-
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FtEPLACEABLE MECHANICAL PARTS

r`\           rig;i      Tektronix         serial/ModeiNo.

No.             Part No.             Eff                 Dscont         Qty      12  3  4  5                Name& Descri

Ziiil

qiiiE

Mfr
lion                                   Code         Mfr part Number

2"            1 1 8e247-OO

1 1 eel 85-00

1 1 8e266-00

1 1 8e284-cO

1 1 8"04-00

€5              118€246-00

1 1 8€573-00

1 1 8J264-00

1 1 eel 49-00

1 1 8€283-00

1 1 8"97-00

e6              1 1 eel 72OO

1 1 8us74-00

47              118€18200

1 18B1 79-00

e8              1 1 84228-00

1 1 eel 49-00

1 1 84262-00

1 1 8cO9000

i}9               1 1 8e234OO

1 1 eel 51 -00

1 1 8ixuno

40               1 1 8e238-OO

118€191cO

1 1 8en8OO

41                1 1 8e23O-00
118"2cO

42             1 1 8e235co
1 1 8ixso5ro

43              1 1 8e236-00
1 1 8cO86no

"            1 1 8e239un

1 1 8e209cO

1 1 8i3se-OO

4io7 SEnvicE

1             ,PUSHBUTTON: +/=
-              .(STANDAFID AND OPTION 4A ONLY)

1             . PUSH BUTTON : HORIZONTAullYPH EN
.(OPTION 48 only)

1             .PUSHBulTON:Gf`V ACNT/ACuT ACNT
-              .(OPTIONS 4C, 4F, 4G ONIJY)

1              .PUSHBUTTON:GFIV A POST/ACUT A POST
-              .(OPTION 4G ONLY)

1             .PUSHBUITON: +/=
-               .(OPTION  4K ONILY)

1             . pusH BuiTON : F` BrvF`BF`KT
•              .(STANDARD AND OPTION 4A ONLY)

1              .PUSHBUTTON:MILF`ON/ENGLISH  POUND)
-              .(OPTION 4B ONLY)

1              .PuSHBUTTON:LESS THAN/GF`EATEF` THAN
-              .(OPTION 4C ONLY)

1             .PuSHBUTTON:LESS "AN/GF`EATEF` THAN
-              .(OPTION 4F ONLY)

1             .PUSHBUTTON:./+
-              .(OPTION 4G ONLY)
1              .PUSHBUTTON:F)IGHT BF`ACKET/RIGHT BFtACE
-              .(OPTION 4K ONLY)

1              .PUSHBUTTON:F`UB OuT
-              .(STANDARD AND OPTIONS 4A, 4C, 4F ONLY)
1              .PUSHBUTTON:F`UB OuT/BACK SPACE)
-              .(OPTIONS 4B,  4G ONLY)
1              .PuSHBUTTON:ESC
-              .(STANDAf`D a OPTIONS 4A. 4C, 4F, 4G)
1              .PUSHBUTTON:TAB
-              .(OPTION 4B)
1              .PuSHBUTTON:TILDE/VEFtT LINE
-              .(STANDAf`D AND OPTloN 4A ONLY)
1             .PUSHBUTTON:LESS THAN/GF`EATEF` "AN
-              .(OPTION 4B, 4G ONLY)
1              . PUSH BUTTON : ASTEPI I SK/@
•              .(OPTIONS 4C. 4F ONLY)
1              .PUSHBUTTON:VEFIT  BAf`
-              .(OPTION 4K ONLY)

1             ,PUSHBUTTON:a
-              .(STANDAPD AND OPTIONS 4A, 4C. 4F, 4G ONLY
1              .PUSHBUTTON:A
-              .(OPTloN 4B ONLY)
1             .PUSHBUITON:a
-              .(OPTION 4K ONLY)

1              . PuSH BUTTON : W
•              .(STANDAFID AND OPTIONS 4A, 4C, 4F, 4G  ONLY
1             .PUSHBUITON:Z
-              .(OPTION 4B ONLY)

1             . PuSH BUTTON : W
-              .(OPTION 4K ONLY)

1              .PUSHBUITON:E
1              .PUSHBUTTON: E
-              .(OPTION 4K ONLY)

1               .PUSHBUTTON:F]
1               .PUSHBUTTON:F`
-               .(OPTION 4K ONLY)

1              .PUSHBUTTON:T
1              .PUSHBUTTON:T
-              .(OPTION 4K ONLY)

1             .PuSHBUITON:Y
-             .(STANDARD AND OPTloNS 4A, 4B, 4C, 4F ONLY
1              .PUSHBUTTON:Z
1              .(OPTION 4G ONLY)
1              .PUSHBUTTON:Y
-               .(OPTION 4K ONLY)

52833

52833

52833

52833

52e33

52833

528cO

528cO
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FtEPLACEABLE MEcllANICAL PARTS

Fig.  a
Index         Tektronix            Serial/Model No.
No.             Part No.

Mfr
Eff                 Dscont         Qty      12  3  4  5               Name&Description                                     Code         MfrpartNumber

245            118€237J)0
1 1 8cO7J)0

46               118i}23100
1 1 8i33cOO

47              1 1 8e232-00
ii8eeooo

40               1 1 8e233-Oo
ii8"ei00

49              1184229-00

1 1 8e 1 50-Oo

ii8e26i-00

1 184282-00

ii8ee9iOo

-50                118i}17100

1 1 eel 82-00

1 1 eel 4ooO

.51               1 i8ei8i-00

1 1 eel 40-00

1 1 8i!290"

-52               1 1 eel 79OO

1 1 8€138cO

-53                118€178-00
-54             1 1 8e2i 5"

1 1 8ei 48cO

1 1 8"63-00

•55               118€223-00
1 1 8cO77-00

-56               118421600
1 1 8"73rty

-57                118€217-00
1 1 8ee7O-00

.58               1 1 8e2i 8-00
1 1 8"74-00

-59              1 1 8e2i goo
1 18"75-00

•60                 1 1 8e22O-OO

ii8"7iroo

12-e

1              .PUSHBUTTON:U
1              .PUSHBUTTON:U
-               .(OFFTION  4K  ONLY)

1               .PUSHBUTTON: I
1              .PUSHBUTTON:I
-              .(OPTION 4K ONLY)

1             .PuSHBUTTON:0
1              .PUSHBUTTON:O
-              .(OPTION 4K ONLY)

1              .PUSHBUTTON:P
1              .PUSHBUTTON:P
1              .(OPTION 4K ONLY)
1              .PUSHBUITON:GF`AVE ACCENT/BKWD SLASH
-              .(STANDARD AND OPTION 4A ONLY)

1            . pusHBUTTON : Dms/cAFt ET
-              .(OPTION 4B ONLY)

1             .PuSHBUTTON:DEGREE/A
-              .(OPTIONS 4C. 4F ONLY)

1              .PUSHBUITON:DIF`ESIS/U
-              .(OPTION 4G)

1              . PUSHBUTTON : '/.
-              .(OPTION 4K ONLY)

1             .PUSHBUITON:BACK SPACE
-              .(STANDARD AND OPTIONS 4A, 4C, 4F ONLY)
1             .PuSHBUTTON:ESC
-              .(OPTION 4B)

1              .PUSHBUTTON:LEFT ARf`OW
.(OPTION 4G ONLY)

1              .PUSHBUTTON: LINE FEED
•              .(STANDARD AND OPTIONS 4A, 4C, 4F ONLY)
1             .PUSHBulTON:LEFT AFlf`OW
-              .(OPTION 4B ONLY)

1             .PuSHBu"ON:DOWN AF]F`OW
.(OPTION 4G ONLY)

1              .PUSHBUTTON:TAB
•             .(STANDARD a OPTIONS 4A,4C,4F,4G)
1              .PUSHBUTTON:OWN OPEN  FAT AF`F`OW
-              .(OPTloN 4B ONIJY)

1              .PUSHBUTTON:CTF}L
1              .PUSHBUTTON:A
-              .(STANDARD AND OPTIONS 4A, 4C,  4F.4G ONLY)

1             .PuSHBUTTON:a
-              .(OPTloN 4B ONLY)
1              .PUSHBUTTON:A
-              .(OPTION 4K ONl:Y)

1             .PusllBUTTON:S
1              .PuSHBUTTON:S
-              .(OPTloN 4K ONLY)

1              .PUSHBUTTON:D
1              .PUSHBUITON:D
•              .(OPTION 4K ONLY)

1              .PUSHBUTTON:F
1              .PUSHBUTTON:F
-              .(OPTION 4K ONLY)

1              .PuSHBUTTON:G
1             .PUSHBUTTON:a
-              .(OPTION 4K ONLY)

1              .PuSHBUTTON:H
1              .PUSHBUTTON:H
-              .(OPTION 4K ONLY)

1              .PUSHBUTTON:J
1             .PuSHBUTTON:J
-              .(OPTION 4K ONLY)

52833

52833

52833

52833

52833

52833

52833

52833

52833

52833

52833
52833

52833

52833

52833

52833

52833

52833

52e33

4107  SEPIVICE
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REPLACEABLE MECHANICAL PAFtTS
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Fig.  &

Index         Tektronix            Serial/Model  No.
No.             Part No.             Eff                  Dscont

M'r
Qty      12  3  4  5               Name&  Description                                     Code         MfrpartNumber

2-61               1 1 8e22i -00
1 1 8cO76-00

-62                118€222-00
1 1 8ce72OO

63                118-3214-00

1 1 8€147-00

1184271 -00

366-053700

1 1 8ee79-00

i54                1 1 8e224.OO

1 1 8ei 58oo

1 1 8e272-00

366-0538-00

1 18iso78-00

65               118€180-00

1 1841 39-00

66               1184164-00

118"31-00

1184571 -00

67                1 1 eel 77-OO

1 1 8€137-00

1 1 8€289-00

68              118-320900

1 1 8€1 57-00

1 1 8eeo.00

1 18€361 -00

€9              118€208J)0
1 1 8e36O-oO

-70               118€204-00
1 1 8"68-00

-71                  1 1 8e207.OO

1 1 8"59-00

-72                118€203-00
1 1 8e367-00

•73                 118-3206-00
1 1 8cO58-00

4107  SEF`VICE

1              .PUSHBUITON:K
1              .PUSHBUITON: K
-               .(OPTION 4K ONLY)

1               .PUSHBUTTON: L
1              .PUSHBUITON: L
-               .(OPTION 4K ONLY)

1               .PUSHBUTTON: :/:
•               .(STANDAFID AND OPTION 4A ONLY)

1              .PUSHBUTTON:M
-               .(OPTION  4B ONLY)

1              .PuSHBUTTON:DIF`ESIS  O
-              .(OPTION 4C, 4G ONLY)

1              .PuSH  BUTTON:SMOKE TAN,NULL
-               .(OPTION 4F ONLY)

1              .PuSHBUTTON: ;/:
-               .(OPTION 4K ONLY)

1              .PUSHBUITON:QUOTES/ACUTE ACNT
-              .(STANDAf]D AND OPTloN 4A ONLY)

1              .PUSHBUTTON:a/o/Gf`V ACNT U
-               .(OPTION 4B ONLY)

1              .PUSHBUITON:DIF`ESIS A
-              .(OPTION  4C,  4G ONLY)

1              .PuSH  BUTTON:SMOKE TAN,AE  RUN  TOGETHEF`
-               .(OPTION 4F ONLY)

1               .PUSHBUTTON: '/-
-               .(OPTION 4K ONLY)

1              .PUSHBUTTON:RETURN
-              .(STANDAPD AND OPTIONS 4A,  4C. 4F ONLY)

1               .PUSHBUTTON: PIETURN  AF`PIOW
-              .(OPTION 4B, 4G ONLY)

1              .PUSHBUTTON:CAPS/LOCK
-              .(STANDAPD AND OPTIONS 4A,  4B, 4C, 4F ONLY

1              .PuSHBUTTON:SPEFlf`
-               .(OPTION 4G ONLY)

1             . PuSH B ulTO N : ENGLI SH/KATAKANA
-              .(OPTloN 4K ONLY)

1              .PUSHBUITON:SHIFT
-              .(STANDAf`D AND OPTIONS 4A, 4C,  4F ONLY)

1               .PUSHBUTTON:MAJ/UNDF]LN  MIN
-               .(OPTION 4B ONLY)

1              .PUSHBUTTON:UP OPEN  FAT AI]f`OW
-               .(OPTION 4G ONLY)

1               .PUSHBUTTON:Z
-              .(STANDARD AND OPTIONS 4A, 4C, 4F ONLY)

1              .PUSHBUTTON:W
-               .(OPTION 4B ONLY)

1              .PuSHBUTTON:Y
-              .(OPTloN 4G ONLY)

1              .PUSHBUITON:Z
-               .(OPTION 4l( ONLY)

1              .PUSHBUTTON:X
1              .PUSHBUITON:X
•               .(OPTION 4K ONLY)

1           .pusHBunoN:c
1              .PUSHBUFTON:C
-               .(OPTION  4K ONLY)

1              .PUSHBUTTON:V
1              .PUSHBUTTON:V
-               .(OPTION 4K ONLY)

1              .PUSHBUTTON:B
1              .PUSHBUTTON:B
-               .(OPTION  4K ONLY)

1              .PUSHBUTTON:N
1               .PUSHBUTTON:N
•               .(OPTION 4K ONLY)

52833

52833

52833

52833

52833

52833

52833

52833

52833

52833
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FtEPLACEABLE MECHANICAL PAFtTS

Fig.  &
Index         Tektronix            Serial/Medel  No.
No.             Part No.             Eff                  Dscont Qty 12  3  4  5                Name & Description

Mfr

Code         Mfr part Number

2-74             118€205-00

1 1 8ei 54-oo

1 1 84369-00

-75                 118-3200-00

1 1 eel 55-00

1 1 8€268-00

1 18"62-00

-76                118€201 -00

ii8ei56-Oo

1 18€267-00

1 18"66-00

-77                 118-3202-00

1 1 eel 53-00

1 1 8e269-oo

1 1 8ee65OO

-78                 118-3177-00

1 1 eel 37-00

1 1 8€289-00

-79                1184187-00

ilo                118i}186J)0
•81                 118€241 i)O
-82                118-3242-00

cO               118£243-00
"             118€244-00
•85                1 1 8€225roo
e6                1 1 8-324O-00
to7               1184226-00
-88               118€227-00
-89                118€211J)0
•90                 1 1 8e2i 2-OO
.91                1 1 8e2i 3-00
-92                 1184161-00
-93                 118-3210-00

1 1 8e27O-OO

1 I 8e287-00

-94               1 1 8ei 99OO
.95                1 1 8ei 6OOO

1 1 8usOO-00

-96                118€174-00

1 1 8€299-00

12-10

.PUSHBUTTON:M

.(STANDAf`D AND OPTIONS 4A, 4C, 4F, 4G ONLY

.PUSHBulTON:?/.

.(OPTION 48 ONLY)

.PUSHBUTTON:M

.(OPTION 4K ONLY)

.PuSHBUITON: LESS THAN/,

.(STANDAF`D AND OPTION 4A ONLY)

.PUSHBulTON:PEF`loD/;

.(OPTION 48 ONLY)

.PUSHBUTTON:SEMICOLON/COMMA

.(OPTloNS 4C, 4F, 4G ONLY)

.PUSHBUTTON:,/</,

.(OPTION 4K ONLY)

.PUSHBUTTON:GREATER THAN/,

.(STANDAFID AND OPTloN 4A ONLY)

.PUSHBUTTON://:

.(OPTION 48 ONLY)

.PUSHBUTTON:COLON/PEf`loD

.(OPTIONS 4C, 4F,  4G ONLY)

.PUSHBUTTON:./>

.(OPTION 4K ONLY)

.PUSHBUTTON:?//

.(STANDAf`D AND OPTION 4A ONLY)

.PUSHBUTTON:+/=

.(OPTION 48 ONLY)

.PUSHBUTTON:Hof`lzoNTAL/HYPHEN

.(OPTIONS 4C, 4F,4G ONLY)

.PUSHBUTTON://?/.

.(OPTION 4K ONLY)

.PUSHBUITON:SHIFT

.(STANDARD AND OPTIONS 4A, 4C, 4F ONLY)

.pusHBUTTON:MAj/uNDnLN  MiN

.(OPTION 48 ONLY)

.pusHBuiTON:up OpEN FAT ABnow

.(OPTION 4G ONLY)

.PUSHBUTTON:BF]EAK

.PuSHBUTTON:SPACE BAR

.PUSHBUITON:7

.PUSHBulTON:8

.PUSHBUTTON:9

.PuSHBUTTON:MINUS

.PUSHBUTTON:4

.PUSHBUITON:5

.PUSHBUTTON:6

.PUSHBUTTON:COMMA

.PUSHBUTTON:1

.PUSHBUTTON:2

.PuSHBUITON:3

.PuSHBUTTON:ENTEFl

.PUSHBUTTON:PHASE

.(STANDAf`D AND OPTIONS 4A, 48, 4G ONLY)

.PUSHBUITON:BULLSEYE

.(OPTloNS 4C, 4F ONLY)

.PUSHBUITON:=/PHASE

.(OPTION 4G ONLY)

.PUSHBulTON:PEf`loD

.PuSHBUTTON:GEF`AS  DIALOG

.(STANDAF`D AND OPTIONS 4A, 48, 4C, 4F ONLY

.pusHBUTTON:GL Dmso/DIA LOG

.(OPTION 4G ONLY)

.PUSHBUTTON:CANCELJSETUP

.(STANDAPD AND OPTIONS 4A, 48, 4C, 4F ONLY

.PUSHBUITON:STOP/PARAM

.(OPTloN 4G ONl:Y)

52833
52833
52833
528cO
52833
52833
52833
52833
52833
52833
52833
52833
52833
52833
52833

52833

52833
52833

528cO
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FtEPLACEABLE MECHANICAL PARTS
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Fig.  &

Index         Tektronix            Serial/Model  No.
No.             Part  No.              Eff                  Dscont         Qty

Mfr
12  3  4  5                Name&Description                                      Code         MfrpartNumber

2-97              118€167-00

1 1 8€298roo

-98                 118€163-00

1 1 8€295-00

118€621 -00

-99                  118-3175-00

1 1 8£293-00

-loo             1 i8ei76-00

1 1 8€292-00

-lot             1 i8ei65-00

1 1 8i294-00

.102              1 i8ei66.OO

1 1 8€296-00

-103               118€168-00

1 1 8r3297-00

•i04              1 i8ei69-OO
-105               118€170-00
•106               118€159-00
.107             1 i8ei62-00

-108               118€192-00
-log               118-3198-00
-110               118€194-00
-111                118£197-00
-112                118-3193-00
-113               118€195-00
-114                118J196-OO
•115                118-3017-00

1 1 8e007-OO

1 1 8-3007-00

-116                118-3016-00

1 1 8€016-00

•117                118-3009-00
.118         ___

-119                118-3031-00
-120              118€030-00

-121           _-_ _

•122               211 -0008-00
-123               210-0004-00
•124               118-3015-00

-125               118€010-00
-126               118-3008-00
-127              118€028-00

4107  SEF`VICE

1              .PUSHBUTTON:DCOPY/SCOPY
-              .(STANDAl]D AND OPTIONS  4A,  4B, 4C,  4F ONLY

1              .PUSHBUITON: DKOP/BKOP
-               .(OPTION 4G ONLY)

1             .PUSHBUTTON:SET Colon
-              .(STANDAl]D AND OPTIONS 4A,  4B, 4C, 4F ONLY

1               .PUSHBUTTON: MENU
•               .(OPTION 4G ONLY)

1              .PUSHBUITON:MENU  CAP  LOCK
-               .(OPTION 4K ONLY)

1               .PUSHBUTTON: F1/HUE
-              .(STANDAf`D AND OPTIONS 4A, 4B,  4C,  4F ONLY

1              .PUSHBUTTON: F1 /FWERT
-              .(OPTION 4G ONLY)

1              .PUSHBUTTON:F2/LIT
-              .(STANDAPD AND OPTIONS 4A, 4B, 4C,  4F ONLY

1              .PUSHBUTTON: F2/FHELL
-               .(OPTION 4G  ONLY)

1              .PUSHBUTTON: F3/SAT
-               .(STANDAF`D AND OPTIONS 4A, 4B, 4C,  4F ONLY

1              .PUSHBUTTON:F3/FS  DIPIS A TT
-               .(OPTION 4G  ONLY)

1              .PUSHBUTTON: F4/RST
-             .(sTANDAnD AND OpTioNs 4A, 4B, 4c. 4F ONLy
1              .PUSHBUTTON: F4/FORIG
-               .(OPTION 4G ONLY)

1              .PUSHBUTTON:F5/CMENU
-              .(STANDAF`D AND OPTIONS 4A,  4B,  4C, 4F ONLY

1               .PuSHBUTTON: F5/FMEN  DIF`SU
-               .(OPTION 4G  ONLY)

1               .PUSHBUTTON: F6
1               .PUSHBUTTON :F7
1               .PUSHBUTTON:F8
1              .PUSHBUTTON:JOY  SWITCH  CAP
-               .JOYSTICK:(SEE JS1)

1               ..SHIELD,DUST:JOY  SWITCH
1               ..SCREW: BINDEF`  HEAD,0-80
1               ..CAP,DISC:JOY  SWITCH
1              ..PIVOT:BPASS,JOY SWITCH
4              ..PAD,CARFllEPl :JOY  SWITCH
1              „Spf`lNG:JOY SWITCH
1               ..PIETAINEP,SPBING:JOY  SWITCH
1                .SPRING:
-               .(S59  ONLY)

2              .SPF'lNG:
-               .(S46 AND  S60 ONLY)

3               .SPFllNG:
.S46,60,78 OPTION 4K ONLY)

83            .SPF]lNG:
82            .SPFllNG:
-                .(OPTION  4K  ONLY)

2               .LEG:
1               .MICF`OCIRCUIT:(SEE  A4AI  REPL)

•...... ""..(AITACHING PAF]TS)"""""*

1                .SCF`EW:

1               .INSULATOP:
".".."..(END ATTACHING PAF`TS)"""".

1               .CIF`CUIT  BOARD (NOT  F`EPLACEABLE  SEE  A4A1)
"""""".(ATTACHING PARTS)""""".

2              .SCPIEW,MACHINE:440 X  0.250,PNH.STL,POZ
2              .WASHEf].LOCK:#4  lNTL.O.015 THK,STL CD  PL
13            .SCPIEW:

""""".(END ATTACHING PAFITS)." ......

2              .Bf]ACKET,MTG:SPACEF`  BAF`
1               .SPACEI],BAF`:

1               .PLATE,MTG:

52833

52833

52833

52833

52833

52833

52833

52833
52833
52833
52833

52833

52833
52833
52833
52833
52833
52833          45-00053-090

52833          45-00053-030

52833          45-00053-030

52833          44-00174-000

52833          47-00402-001
52833          48-00651 -000

83385           0F]D  BY  DESCF]
000BK          OF`D  BY  DESCF]
52833          47-0368-00

52833          44-00102-000
52833          44-00173-000
52833          49-01306-000
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FtEPLACEABLE MECHANICAL PAFtTS

Fig.  &

Index         Tektronix            Serial/Model  No.
No.              PartNo.              Eff                  Dscont         Qty      12   3  4   5                Name&  Description

Mfr

Code         Mfr part Number

3-1                  161 -0066-00
-2                    161 -0066-09

-3                     161 -0066-10

•4                      161-0066-11

-5                 334€995-00

-6                     161 -0066-12

-7                     161 -0154-00

-8                    012-0911 -00
-9                   334-5164-00

0704981 -00
0704893-00
0704892-00

0704889-00
067-1150-00
067-1043-00
013-0214-00
0704891 -00

STANDARD ACCESSOPllES

1              CABLE ASSY,Pwpl,:3,18 AWG,115V,98.0  L
1              CABLE ASSY,PWF`:3,0.75MM  SQ,220V,96.0  L
•               (OPTION  AI   EUF`OPEAN  ONLY)

1              CABLE ASSY,PWPl:3,0.75MM  SQ,240V,96.0  L
-               (OPTION  A2  UNITED  KINGDOM  ONLY)

1              CABLE ASSY,PWF`:3,0.75MM,240V,96.OL
-              (OPTION A3 AUSTRALIAN  ONLY)

1              MAnKER,iDENT: MAflKED CAUTioN
-              (OPTION  A3 AuSTRALIAN  ONLY)

1              CABLE ASSY,PWPl:3,18 Awe,240V,96.0 L
-               (OPTION A4  NOF`TH  AMEf]lcAN ONLY)

1              CABLE ASSY,PWR:3,0.75MM  SQ,240V,6A,2.5M  L
-              (OPTION  A5  SWISS ONLY)

1               CABLE,lNTCON: 144.O  L
1               OVERLAY  KEYBOAFID:MAPKED  USER  DEFINABLE
1               MANUAL,TECH:.OPEF`ATOF`S
1               MANUAL,TECH : F`EFEF`ENCE
1               MANUAL,TECH : F`EFEPIENCE

OPTIONAL ACCESSORIES

1               MANUAL,TECH:SEPVICE
1               FIXTUPIE,GAL:CABLIBl]ATION  Gf`ATICULE
1              FIXTUPE,CAL:HOST  POPIT LOOP BACK CONN
1              ADAPTEPI  ASSY:COPIEF`  LOOPBACK TEST  FIXTUPIE
1               MANUAL,TECH:SEF`VICE  DISPLAY  MODULE

T1372          0BD
S3109         0BD

S3109          0BD

S3109           1600

80009          334®995-00

T1105          0BD

000JA          A25SW

04919          0BD

80009         0704527-00
80009         0704893-00
80009         0704892roo

80009         0704525-00
80009          067-1150-00
80009          067-1043-00
80009          013-0214-00
80009         070468900

REr
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Nana & Descri

OPTIONS

EUROPBAW : POWER   OPTION
UNtmD  KINCDo»:poueR  oPTlo»
AUSTAI.IAW : PousR   OPTION
NOR"  Ae4ERlcAN:povER  opTloN
SVISS :POWER   OPTIOw

UwtTED   KtNCDOM   REYboARt)
FRENCH   REYB0ARD
SVEDISH   REYB0ARD
DANIstl/NORVECIAW  REYB0ARD
GERmN   REyBOARD

KAirAKANA KEVBOAF]D

4107SERVICE 
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Section 13

ACCESSORIES

These accessories are listed in the mechanical parts list
(Section 12) where part numbers are given for each item.
Standard accessories are supplied with each 4107, and
optional accessories may be ordered separately, and in
addition to, standard accessories.

STANDAF)D ACCESSORIES
•  4107/4109 Roterence Guide

•  4107 /4109 Programmers Roference Manual

•  4107/4109 Operators Manual

•  Keyboard (detached item with connecting cable)

•  Keyboard overlays

•  Power cord set

•  PS-232 Host port cable

4107 SEPVICE

OPTIONAL ACCESSORIES
•  4107 Service Manual

•  Display Module for the 4107, Service Man:ual

•  F`S-232 loop-back connector

•  Copier port loop-back connector

•  Centronics-type copier cable

•  Alignment graticule (for display image)

AUXILIARY EOUIPMENT

The ADSOI Adjustable Display Stand provides an adjusta-
ble base for the display unit of the terminal. This Adjustable
Display Stand sets on a table or desk and allows the user to
adjust the display for optimum viewing height and angle.

13-1
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Appendix A

STRAP INFORMATION

The 4107 terminal has straps on the Terminal Control board
and the Display Module. These straps provide flexibilty in its
operating parameters. The two general types of straps are:
cut straps, and jumper straps. In cases where a terminal
was designed to function in one way, but provisions were
made for tuture design enhancements, cut straps are often
used. Jumper straps are used for most strap options, which
allows:

•  More than one kind of chip to be used in a given socket

•  A change in timing or other operating parameters

-,

TERMINAL CONTROL BOARD

-    STRAPS
Table A-1  lists the straps on the Terminal Control board.
Straps labeled ``Jxxx" (on the circuit board) have square
pins with movable jumpers. Straps labeled "Wxxx" are cut
straps; they consist of circuit runs on layer 1 of the ECB
(and no Square pins).

iiE
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Table A-1

TEF`MINAL CONTFtoL BOAF)D STFIAPS

Strap Label Definition and Function

EEPBOM Type Straps: These two straps are related to the
Ow30 two straps) type of EEPPOM used (2817, or

2817A). One strap changes pin 1 rvpp)
for 2817, to READY/BUSY for a
2817A. The other strap changes the
2817 HEADY/BUSY to an extra
address line foi. a 2817A.

Keyboard/Host-Port These straps allow clock input X2 to be
Timing Ow295 & W294) used instead of X1. The appropriate

components must be inserted, then
cut both straps.

PS-232A vs. RS-232C This cut strap provides a means for
Ow493) converting from F`S-232A to PS-232C.

This strap moves the driver for
`secondary request to send' from pin

1 1 to pin 19 (on output connection).

2Ppl-related Straps: (see Special Clock Provisions)

Processor Clock, W137 When connected , runs the processor
on the Display Control Board's
14.7456 MHz clock.

DUAPIT Clock, W280 When connected, runs the DUAPIT's
divide-by-four network on the 14.7456
MHz Display Control Board clock.

W294, W295 These cut-straps allow the DUAPITs to
run on 3.6864 MHz crystals.

A-1 
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SPECIAL CLOCK PROVISIONS

There are four possible clock sources, other than the nor-
mal source on the Terminal Control Board. The normal
source (with no straps cut or oscillators on the TCB) is the
14.7456 MHz oscillator on the Display Control Board. In this
mode, the DUAPITs and 80186 all run on the same clock. If
the processor or DUAPTs are to be run on different clocks,
then one or more of the following changes must be
implemented:

•  Plun the DUAPTs on their own oscillator module

(14.7456 MHz). To do this, cut the strap in the DISP CLK
line (W280) and let the oscillator chip, Y485, provide the
14.7456 MHz clock.

•  Pun the DUAf]Ts on 3.16864 MHz crystals. To do this, cut
the straps at both DUAPTs: W294 and W295 for U290,
and also the two cut-straps for U437. Then install the
crystals and two 20 pF capacitors in the spaces marked
"not used" (on the schematic).

•  Pun the processor on an oscillator module. To do this,
cut the strap that connects the terminal clock to the proc-
essor (W137). Now insert an oscillator module of the
desired frequency into the spot labeled " 186 clock." The
DUAPTs can still be run on the display clock.

•  Run the processor on a crystal. To do this, cut strap,
W135, and install a crystal in the spot for Y135. Install 20
pF capacitors in the spaces marked ``not used", and
strap the other side of W135.

A-2

DISPLAM MODULE STRAPS

The separate Display Module for the 4107, Service Manual
contains strap information tor the 119-1594roo Display
Module. The present version of the module contains no
straps, but the Display Module service manual will provide
the latest strap information.

4107 SEPVICE
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Appendix 8

F]EPLACING ROMS

® I u , I 0 I,

Before removing the ROM Access Door:, or bofore
touching arty ROMs, read the following "ELectro-
static Discharge Awarness" information.

1

Zziilil

Ziiiil

ELECTROSTATICDISCHAl]GEAWARNESS

This product contains components that are highly sensitive
to electrostatic discharge. To prevent damage to such com-
ponents and to maintain product reliabilty, do NOT touch or
remove the circuit boards or components in the 4107 until
the following conditions are met.

Haindling of Static-Sensitive Components

Handle all static sensitive components (such as PIOMs,
EEROMs, custom logic arrays. etc.) in a static-safeguarded
work area. A static-safe area is any area that is capable Of
controlling static charge on conductive materials, people,
and non-conductive materials.

4107 SEPVICE

The following equipment is recommended to create a static-
safe area:

•  Conductive floor mats,

•  Conductive table mat,

•  Wrist strap (conducts acquired body charge to ground),

•  Ground cord (to suitable ground connection),

•  Ionized air blower (for certain applications where climate
or other conditions create excessive static build-up).

Transportation of Static-Sensitive Components

Transport all static-sensitive components in static-shielded
containers/packages.

A "static shield" container must be capable of protecting
from static discharge as well as static fields. The following is
a list of suitable static-shield containers:

•  Plastic bags (10,000 ohms/sq-cm insulation value),

•  Insulated tote boxes,

•  Dip Tubes (constructed especially for transporting Dual
ln-line Package components: PAMs, POMs, etc.).
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REPLACING l]OMS

RON F]EPLACEMENT PFtocEDURE

The terminal contains replacable ROMs (Plead Only Memo-
ries, used to host programs that control the terminal, pro-
vide command-set instructions, etc.) This allows you to
update firmware as new versions become available. The
only tool required for this procedure is a small flat-bladed
screwdriver.

Replace the PIOMs by doing the following:

1.     Flemove the FtoM access door. This door is located at
the rear of the terminal (see Figure 8-1 ) and may be
removed by pulling it out from the top. Once the door is
tree, set it aside. The eight banks of POMs are now
exposed (see Figure 8-2).

NOTE

If this is the filrst time a set Of ROMs has been
replaced, the ROM may be dif :f iic:ult to remove
from the socket. With gentle pressure, however:, the
ROM should come free.

2.     Ftemove each RON to be replaced. Do this by using
the screwdriver to pry the top and bottom of the PIOM
from its holder (see Figure a-2). Place the old PIOMs in
a safe location until operation of the new PIOMs has
been verified. Then you may wish to discard the old
PIOMs.

®^u,'ON

Make sure that the new ROMs are irrstalled in the
proper sockets. If the ROMs are installed in the
wrong locations, the terminal will not operate
properly. If this happens, remove the ROM and
install it in its proper socket .

3.     Install the new l]OMs. place each PIOM into the proper
socket (each F`OM is labeled by a component number;
match this number to the number on the circuit board).
The F`OMs are keyed so they cannot be installed
upside down. Lock each POM in place by pushing
firmly in.

8-2

RE

4.     F]einstall the FtoM access door. Place the bottom of
the door in the chassis first, then lock it in place by
pressing in firmly on the top of the door.

This completes the PIOM replacement procedure. Your
terminal is now ready for use with its new firmware.

Figure EL1. RON Access Door.

Flguie EL2. fleplacing the ROMs.
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Appendix C

SELF TEST DIAGNOSTIC PROGRAM

INTRODUCTION

The primary troubleshooting aid for the terminal is the Self
Test diagnostic program. This program resides in firmware
and is arranged to test most of the hardware of the terminal
(see NOTE). For the most part, Self Test does not depend
on any portion of the hardware until it has tested it; it may
then use this hardware to aid in other tests.

This appendix covers the levels ot Self Test, how errors are
reported, how to start and run the different levels of Self
Test, descriptions of the tests that are performed, and how
to select and run menu items.

4107 SEPVICE C-1

NOTE

The Self Tiest program does not test the power
supply or Display Module. Power supply problerus
are relatively easy to isolate. For more information
on the power supply, consult the theory Of opera-
lion section.

The Display Module is not automatically checked
during Power Up or Extended Self I;est. However:,
you may check the basic parts Of the Display Mod-
ule by running Adjustment Self Tiest. The adjust-
ment patterns listed in the display menu may be
used to determine what part Of the Display Module
is    malfunctioning. Also, a green LED on the top
Of the Displa[y Control board is on if the Display
Module circuitry is generating a + 5 volt supply.

-`
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SELF TEST

SELF TEST OVERVIEW

LEVELS OF SELF TEST

There are three levels of the Self Test diagnostic program.
These are: Power Up Self Test, Extended Self Test, and
Adjustment Self Test. Figure C-1 shows how these levels
relate to one another.

Power Up Self Test

Power Up Self Test runs automatically every time the termi-
nal is turned on, or the PIESET button is pushed. It performs
a quick check of the various hardware modules. This check
takes less than 15 seconds to run, and occurs during the
time between turning on (or resetting) the terminal and
when the cursor appears.

To do more extensive testing of the terminal, use Extended
Self Test or Adjustment Self Test.

Extended Self Test

Extended Self Test includes all the tests run during Power
Up Self Test as well as much more extensive testing of cir-
cuitry. Extended Self Test may take up to four minutes to
complete. It is initiated by pressing the SELF TEST and
PIESET buttons (located on the rear of the terminal) in the
proper sequence. The procedure for starting Extended Self
Test is covered later in this appendix.

During Extended Self Test, a menu appears that allows you
to enter Adjustment self Test.

Adjustment Self Test

Adjustment Self Test is used primarily for making adjust-
ments and performance checks. However, this version of
Self Test may also be used as a troubleshooting tool for
certain parts of the terminal, such as the host port and cop-
ier port. Detailed information about Adjustment Self Test is
located near the end of this appendix.

Figure C-1. Self Test Functional Diagram.
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SELF TEST

BiiEI
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EF]F]OR FtEPOF]TING

lf the terminal finds a problem with itself while running Self
Test, it reports this fact in the form of a message. Error mes-
sages may occur in one or more forms. These are: a printed
message, the terminal bell, the light on the CAPS LOCK
key, and internal indicator LEDs.

Printed Message

Anytime Self Test finds a problem, it tries to write a message
on the screen. The message relates to what failed when Self
Test tried to test it. A printed error message begins with the
words "Self Test Error -" .

The possible printed error messages are:

Processor system Failure [xx.zzzz]    (see NOTE)

Uxxx FtoM checksum Failure    (Uxxx is the component
number of the defective
PIOM)

Uxxx ROwl is wrong part    (Uxxx is the component number
of the defective POM)

FtAM System Failure [xx.zzzz]

Nonvolatile Parameters Failure - Defaults. F}eset [xx.zzzz]

Keyboard Failure or Not Attached [xx.zzzz]

Keyboard Interface Failure [xx.zz]

4107 SEf]VICE

Host Port Failure [xx.zz]

Printer Port Failure [xx.zz]

Dialog Display System Failure [xx.zzzz)

Graphics Display System Failure [xx.zzzz]

The bracketted part of the message is a code that provides
more detailed information; xx is the test number, and zzzz is
the actual error code. A list of definitions for these many
codes, is located at the end of this appendix under the
heading, Error Codes.

NOTE

The Processor System Failure test has no unique
test number. It may locate system errors drring any
of the other tests. This message displays the nurn-
ber Of the test where the system error occurred. The
error code is also borrowed from that test.

Terminal Bell

The terminal bell rings twice when Self Test encounters a
problem. The only exception to this is if the keyboard is not
connected.

CAPS LOCK Key Light

When Self Test checks the keyboard, the light on the CAPS
LOCK key flashes quickly. If Self Test finds a problem with
the keyboard, this light stays on.

C-3 
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SELF TEST

Additional lndicaitors

On the rear panel of the terminal, there is a pop-off cover
that protects the Terminal Control board POMs. With this
cover removed, three red LEDs are visible (see Figure C-2).

•  The left LED represents the Terminal Control board

•  The middle LED represents the PAM3 board

•  the right LED represents the Display Control board

When a test is running for circuitry on one of the boards, the
corresponding LED flashes. If a problem is found with that
circuit board, its LED remains lit. This way, for certain mes-
sages printed on the screen, you can further isolate the
problem to one of the two main boards. Take the cover off,
and observe which LED is lit, to determine which of the
three circuit boards failed.

Figure C-2 . Indicator LEDs.
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SELF TEST

RUNNING SELF TEST

EiiiiE

STAF]TING EXTENDED SELF TEST

Perform the tollowing steps when starting Extended Self
Test or Adjustment Self Test:

1.     Pressthe sELFTESTbutton (located on the rearof the
terminal) and hold it in.

2.     Press the PESET button (also located on the rear of the
terminal; below the SELF TEST button) and release it.

3.     Hold the SELF TEST button for another two seconds,
then release it.

A graphics crosshair cursor appears on the screen to indi-
cate that Extended Self Test is running. The crosshairs blink
alternately between black and white.

After about 30 seconds, the crosshairs disappear, a menu
appears on the screen (see Figure C-3), and the bell rings
once (one bell is a prompt for user input).

/\      Whenthis menu appears, you havethreechoices: you can
press the F6 key (which displays the Adjustment Self Test
menu), you can press F7 to continue Extended Self Test, or
you may exit Extended Self Test by pressing F8.

If you do nothing at all, the terminal waits for 20 seconds.
After this amount of time, if it has received no keyboard
input, it goes ahead and continues with Extended Self Test.

F5             Continuous   Self   Test
F6              Adjustment   Procedures   Menu
F7             Continue   Self  Test
F8             Exit   Self  Test

Selection:

Figure C-3. Extended Self Test Menu.
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CONTINUING EXTENDED SELF TEST

When Extended Self Test continues, the crosshair cursor is
placed back on the screen. It continues to blink between
white and black as long as everything is proceeding nor-
mally. When Extended Self Test has finished testing (after
about four minutes), the bell rings once, the menu shown in
Figure C4 is placed on the screen, and Extended Self
Test halts.

You must select an item from this menu. The test does not
"time out" and continue if nothing is done. Pressing either

the F7 or F8 keys ends Extended Self Test and returns the
cursor to the screen. Pressing any of the other keys in the
menu enters Adjustment Self Test and performs the tests or
displays the menus indicated.

Adjustment   Procedures   Menu

FI           Reset   Nonvolatile   Parameters
F2           Keyboard   Switch   Test
F3           RS-232   Interface   Menu
Fu            Hard    Copy   Menu
F5           Display   Pattern   Menu
F6           Graphics   Tablet   Menu
F7           Exit   Current   Menu
F8          Exit   Self  Test

Selection:

Figure C-4. Adjustment Test Menu.
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SELF TEST

CONTF]OL FLOW OF SELF TEST

Table C-1 shows the order in which the various hardware
modules are tested. During Power Up Self Test, only the
tests marked PUP are performed. During Extended Self
Test, all of the tests are performed. Figure C-5 is flow chart
of Self Test.

Table C-1

POWEFt UP/EXTENDED SELF TEST SEQUENCE

Test Name WhenExecuted. Board Tested

POM checksum and position Pup/EST TCB

TCB Short F3AM memory PUP/EST TCB

TCB Long F]AM memory EST TCB

Keyboard PUP/EST KBD & TCB

Host port (internal Ioopback) PUP/EST TCB

Host port interrupt check PUP/EST TCB

PS-232 peripheral ports check PUP/EST TCB

Pis-232 peripheral ports PUP/EST TCB
interrupt check

Printer/copier port check PUP/EST TCB

Printer/copier port PUP/EST TCB
interrupt check

PIAM3 Short memory test PUP/EST F]AM3

PIAM3 Long memory test EST FtAM3

Display I/0 handshake PUP/EST DCBITCB

Display Head/Write ports PUP/EST

CPIT Controller timing PUP/EST DCB

Color map PUP/EST DCB

Graphics Control PUP/EST DCB

Graphics memory (short test) PUP/EST DCB

Graphics memory (long test) EST DCB/F]AM3

Dialog memory (short test) PUP/EST DCB

Dialog memory (long test) EST DCB/PIAM3

Character PIOM PUP/EST DCB

Video paths PUP/EST DCB

Dialog attributes PUP/EST DCB

Display interrupt check PUP/EST DCB
aESTmeen8thetest18porlormedduringExtondedSolfTest.

Pup means the test 18 performed during Povver up Self Test.

C-6

Once a test has passed, the components tested can be
ruled out as being good. So, as an example, if Extended
Self Test failed during the Color Map test, all components
associated with the tests before the color map are good.
The problem is likely in the Color Map circuitry itselt, but it
could also be caused by one of the areas not yet tested.

TEST DESCRIPTIONS

Following are descriptions of all the tests listed in Table C-1

(the interrupt checks are described under one title). The test
descriptions tell what area of the terminal each test checks
and what each test does.

RON Checksum and Position

This test performs a checksum on all POMs in the terminal.
A position test is also performed to make sure that the
POMs are plugged in the correct sockets and are residing at
the right address space.

RAM Memory Test

This test is done on all system PIAM. The various tests that
are done are:

•  A walking ones check. All system HAM is set to zero. A
one bit is then ``walked through" the field of zeros for all
memory space. If a bit is not able to be raised to a logical
one, an error results.

•  A walking zeros check. Similar to the walking ones
check. All system F`AM space is set to one. A zero bit is
then walked through memory space. If a bit is not able to
be set to zero, an error results.

•  A March 11 check. Data is written into a memory location
and then immediately read back. If the data is correct,
the test moves to the next memory location.

•  Pefresh Test. A bit pattern is written in PIAM. Self Test
then waits 15 seconds and checks the F]AM to make sure
the bit pattern is still there. Because of the time required
for the refresh memory test, it is only done during
Extended Self Test.

4107 SEFIVICE
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Keyboard Test

This test verifies that all hardware within the keyboard is
functional. During this test, the terminal holds the keyboard
inactive (this allows testing to be done while preventing
input to the terminal). A loopback test of the keyboard inter-
face on the Terminal Control board is then performed (key-
board output is looped back to become keyboard input). At
the same time, the keyboard microprocessor performs its
own test. At the end of this test, the keyboard sends a status
byte to the terminal. If the keyboard passes the test, this
status byte is FO (hex). If the keyboard does not pass; either
no status byte, or a value of FF (hex) is returned.

During the keyboard test, the light on the CAPS LOCK key
flashes briefly. If a problem occurs, this light stays on.

To test the keyboard keys and their mechanical connec-
tions, use the keyboard key switch test, available in Adjust-
ment Self Test.

Ziii=

Host Port Test

This test checks the Pis-232 host interface by placing the

A      (DDuuaA:n+V:::pa'jnA:nyt::::?ro°oupsb:::e+Voedr;Tr6::raj:tt:rrs are
then transmitted and received internally without affecting
the external lines going to the host computer or modem.

A more thorough test of the PIS-232 port may be performed
using Adjustment Self Test. This requires use of the Pis-232
loopback connector and checks the connections to the host
connector itself .

2-Port Peripheral Interface Test

This test checks the other half of the DUAPIT. The test is the
same as the Host Port Test, but checks the 2PPI input and
output paths and the related part of the DUAPT.

4107 SEPVICE
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Copier Port Test

The Programmable Peripherial Interface (Ppl) chip is
checked by reading and writing to registers in the chip.
However, no data is output to the copier port to be
read back.

A more thorough test of the copier port may be performed
using Adjustment Self Test. This requires use of the copier
port loopback connector and checks connectors to the
copier port connector itself.

Interru pt Tests

The interrupt inputs and masks are tested by generating
interrupts and then checking that the interrupts are recog-
nized and serviced correctly. This is accomplished in the
following manner:

1.     Interrupts are generated and serviced from the sources
HOSTDAV, MISCCOMINT, PPllNTEPINT, and DISPINT

(see the schematics, Section 11, for the location of
these signals).

2.     The interrupts are again generated from the same
sources, this time with the masks on. Self Test checks
to make sure that the processor is not interrupted.

3.     HOSTDAv and MISCCOMINT are again generated to
make sure that the interrupts are nested properly.

Display I/0 Handshake Test

This test makes sure that the processor can communicate
with the Display Control board (DCB) and that the board
responds with the appropriate acknowledge. Both, the
dialog and graphics, handshake circuitries are verified.

Display F]ead/Write Ports Test

This test exercises the read/write ports to make sure that no
lines are stuck to a logic high or low.

C-7 
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Graphics Control

This test verifies operation of the programmable array logic
chips that control the graphics display section of the DCB.

Dialog Controller Timing Test

This test verifies the horizontal and vertical sync timing of
the DCB's 9007 CF]T Controller, within the limits of the
microprocessor.

Dialog Memory Test

This test checks the F`AM memory for the dialog area. The
same four tests are performed on this F`AM as is performed
on the system HAM. For more information, see the descrip-
tion of the F`AM memory tests.

Graphics Memory Test

This test checks the the RAM memory for the graphics area.
The same four tests are performed on this PIAM as is per-
formed on the system PIAM. There is one difference, how-
ever, in that unused data bits are masked off. For more
information, see the description of the HAM memory tests.

Character F]OM Test

The character POM is checked by forcing the POM to out-
put each character. The character dot information is then
captured from the processor and compared to character
data in system firmware. If these do not match, an error is
generated.

C-8

Color Map Test

The Color Map PIAM is checked using a "walking 0" and a
"walking 1 " test. For information on these tests, see the

descriptions under PIAM Memory Tests.

Dialog Attributes Test

The dialog attributes are tested by setting and clearing
attribute bits in the dialog HAM. Whether the appropriate
attributes were tested, is determined by reading attribute
status f rom the processor.

Video Paths Test

Using special Self Test modes, the video data is selected
from an alpha foreground, alpha background, alpha cursor,
graphics, graphics cursor, and blanking. By programming
the appropriate data on a scan line from the selected
source, the video data path can be verified by reading the
color map address. Each data bit, from each video source,
is set high and low. The color map address is then checked
to make certain the data path is functioning correctly.

4107 SEPVICE
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ADJUSTMENT SELF TEST

Adjustment Self Test is used to perform adjustment proce-
dures on the Display Module or to perform validation checks
on the terminal's interfacing ports.

Adjustment Self Test is entered after starting Extended Self
Test. The Adjustment Self Test menu may be displayed by
pressing the F6 key, when the first menu appears (see Fig-
ure C-3), or by waiting until Extended Self Test is tinished.
The Adjustment Procedures Menu is shown in Figure C-6.

A test or pattern may be selected by pressing the key asso-
ciated with that test or pattern. The remainder of this appen-
dix describes these menu items.

FI   F]ESET NONVOLATILE PAF]AMETERS

® A u I I 0 11

F2   KEYBOARD SWITCH TEST

After pressing the F2 key, a message appears telling you
what type of keyboard is installed (``North American" or
"French" for example). Following this message, another

message appears:

Press keyboard keys. Press F7 twice to exit.

As each key is pressed, its unshifted nomenclature is dis-
played. For instance, if the A, S, D, F, F1, TAB, and ESC
keys are pressed, this appears on the screen:

A  S  D  F  FI  TAB  ESC

While the key is pressed, the key identifier (nomenclature)
displayed on the screen blinks. When the key is released,
the nomenclature stops blinking. This test is useful for
verifying that all keys make contact and display the
proper code.

F7 must be pressed twice to exit this test. The first time F7 is
pressed, F7 is displayed.

ZiilE

ZziiiiE

Ziilil

Pressing the Fl key changes any communication
parameters that are not set to the dofault value.
Unless this is desired, do NOT press this key.

Pressing the Fl  key causes all nonvolatile parameters to be
set to the default value. This may take up to a minute,
depending on how many parameters must be reset. When
the parameters have been reset, the following message
appears on the screen:

Nonvolatile Paramcters F]eset

Once this message has appeared, you may select any of
the other items from the Adjustment Procedures Menu.

4107 SEPIVICE

Adjustment   Procedures   Menu

FI           Reset   Nonvolatile   Parameters
F2           Keyboard   Switch   Test
F3           RS-232   Interface   Menu
F4            Hard    Copy   Menu
F5           Display   Pattern   Menu
F6           Graphics   Tablet   Menu
F7           Exit   Current   Menu
F8          Exit   Self   Test

Selection:

Figure C-6. Adjustment Procedures Menu.
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F3   RS-232 INTERFACE IVIENU

Pressing the F3 key causes the Pis-232 ports menu to be
displayed. This menu is shown in Figure C-7.

NOTE

These tests require that the RS-232 loopback con-
nector be used. This connector is an optional acces-
sory to the terminal and may be ordered if one is
not available. There is rlo way to perform this test
without this loopback connector.

You may select any item from this menu. Each test is similar,
but checks a different data path (from connector to DUAPIT
and back).

F1 - Host Port Test

Pressing the Fl  key causes the following message to be
displayed:

Install I)S-232 Loopback. Press
Space Bar.

If a cable is connected to the host port, disconnect this
cable and connect the Pis-232 loopback connector to the
host port. Once the connector is in place, press the Space
Bar. This causes the terminal to do three checks:

•  Hex characters 00, 55, AA, and FF are transmitted at the
highest baud rate and then looped back to be received.
This test checks to make sure that transmitted charac-
ters match the received characters. Status bit timing is
also checked.

•  The timing of user-selectable baud rates is checked.

•  PS-232 status and control lines (BTS and CTS for exam-
ple) are checked for proper flagging.

After these checks are completed (about 2 seconds) the
following message is printed on the screen:

Fts-232 Interface Test Completed.
Selection:

lf an error occurs during the test, the bell rings twice, and
this message appears:

Self Test Error - Host Port Failure
F]S-232 Interface Test Completed
Selection:

C.10

RS-232   Interface   Menu

FI         Host   Port   Test
F2        Port   0   Test
F3         Port,    1   Test

F7         Exit   Current   Menu
F6        Exit   Self   Test

Selec tion :

Figure C-7. RSp232 Interfaces Menu.

F2 and F3 - Peripheral Port Tests

Pressing the F2 or F3 key causes the following message to
be displayed:

Connect Host Port cable to Port x. Press Space
Bar.

If a cable is connected to the peripheral port (to be check-
ed),  unplug it. Connect one end Of the host Pis-232 cable
to the host port. Then connect the other end of that cable
to the peripheral port to be checked (port 0 for F2,  port 1
for F3). The terminal sends/receives data from the host
connector to the respective peripheral port. This verifies
the  operation  of the  internal  send  and  receive  paths.

After these checks are successfully completed (about 2
seconds), the following message appears:

Peripheral Port Test Comple(ed
Selection:

If a fault occurs during the test, the bell rings twice, and the
following message appears:

Self Test Error - Port x Failure
Peripheral Port Test Completed.
Selection:
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F4   HARDCOPY MENU

Pressing the F4 key causes the hard copy menu to be dis-
played. This menu is shown in figure C-8. You may now
select one of the items from this menu.

Pressing the F7 key returns to the Adjustment Procedures
Menu. Pressing the F8 key exits Self Test.

F1 -Loopback Test

NOTE

Selecting the Loopback test from the Hard Copy
menu requires that the hard copy loopback connec-
tor be used. This connector is an optional accessory
to the terminal and may be ordered if one is not
available. The loopback test can not be performed
without the loopback connector:.

The hard copy loopback test is similar to the PS-232 Ioop-
back test just described. After selecting the hard copy loop-
back test, the following message appears:

Install Copier port loopback. Press Space Bar.

After space is typed, the test will run and then return to the
hard copy menu when finished. The following message is
displayed when the test has finished with no errors
detected:

Copier Loopback Test Completed
Selection:

lf an error is detected by this test, the bell rings twice, and
the following message is displayed on the screen:

Self Test Error - Printer Port Failure
Copier Loopback Test Completed.
Selection:
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F2 - Color Copier Pattern

This test outputs a color pattern to a color copier connected
to the copier port; this checks the interface connection
between the terminal and the copier/printer. This pattern
may be used to verify that the pattern displayed on the
screen is accurately reproduced by the copier.

From the Hard Copy Menu, press F2. This displays the
following message:

Connect Copier. Check that the copier F)EADY
light js on. Press Space Bar.

If the.copier is not connected or not functioning, when the
Space Bar is pressed, the {ollowing message is displayed
on the screen (and it exits back to the hard copy menu):

*** Copier not ready ***

lf the copier is functioning, the pattern shows up, and this
message appears on the screen:

Triis pattern should be on the Copier and
display:

The pattern consists of eight adjacent vertical bars (each is
10 character-cells wide). The bars are painted these colors:
black, blue, red, magenta, green, cyan, yellow, and white.
The test then prints a message, and exits back to the Hard
Copy Menu.

Test Completed.

Hard    Copy    Menu

FI         Loopback   Test
F2        Color   Copier   Pattern

F7         Exit   Current   Menu
F8        Exit   Self   Test

Selection:

Figure C.8. Hard Copy Menu.
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F5   DISPLAY PATTERN MENU

Pressing the F5 key causes the Display Pattern Menu to be
displayed. This menu is shown in Figure C-9.

These display patterns are used primarily for adjustment of
the terminal, before being shipped from the factory. Some of
these patterns, however, may be useful for on-site adjust-
ment of the terminal. To find out which patterns are used,
consult the adjustment section (5) in this manual.

The crosshairs test displays the cross hair cursor. The cur-
sor begins in the upper left corner of the screen and moves
to the lower right corner. The cursor may be stopped by
pressing a keyboard key. If no key is pressed, the process is
repeated.

On any of the patterns, the red, green, and blue compo-
nents of the display may be controlled. Each color may be
turned on or off, or may be increased in intensity by press-
ing the designated key. There are tour levels of intensity for
each color component; after selecting the highest level, the
color goes back to the lowest level on the next select. When
a new display pattern is selected, or the Display Menu Pat-
tern is exited, the color map is reset to the default values.

The Set Color key toggles between a visible and invisible
menu.

Display   Pattern   Menu

FI               Grid    Pattern   Menu
F2             Gray   Scale   Pattern
F3             White   Screen   Pattern
F4             Color   Pattern
F5              H   Pattern
F6             Crosshairs   Test

F7              Exit   Current   Menu
F8             Exit   Self   Test
Sh   FI       Video   Amp   Zero   Level
Sh    F2      Video    Amp   Maximum   Level
Sh   F3     Dot   Pattern

Dialog
Setup
S   Copy
Sh   Dialog
Sh   Setup
Sh    S   Copy
Menu

Selection :

Toggle   red   video   on   and   off
Toggle   green   video   on   and   off
Toggle  blue   video   on   and   off
Increment  red   intensity
Increment   green   intensity
Increment  blue   intensity
Turn   the   menu   on   and   of f

Figure C-9. Display Pattern Menu.
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F6   GRAPHICS TABLET TEST

After selecting the graphics tablet test, this message
appears on the screen:

Connect Table to Port 1. Press Space Bar.

Upon pressing the space bar, the test begins, and the
screen displays one or the other of these messages
(depending on whether the tablet pen is in presence or not):

Tablet Self Test Passed - Cursor on Tablet.

Or

Tablet Self Test Passed - Cursor off Tablet,

lf the tablet test fails, the following message is displayed:

Tablet Self Test Failed.

Furthermore, if the tablet does not respond to the quere
from Self Test, the following message is displayed:

No F]esponse from Tablet.

All of these messages are followed by the prompt message
(which lets you return to the Adjustment Menu):

Selection:
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EF]FtoR CODES

Each error message displayed by the main part of Self Test
(not Adjustment Self Test) contains a text message followed
by a numeric error code, such as:

Display System Failure [20.000F)

This part of the Self Test appendix lists these error codes
and explains how to read them.

The English part of the message is self-explanatory, such
as "Display System Failure." This means that a failure
occurred on the Display Control board (not the Display
Module). The error code is more involved and requires
some study in the following error code tables to determine
the meaning. The first part of the code (the two digits in fronl
of the decimal) stand for the test name where the fault
occurred. In the case above, "20" stands for the test named
"Graphics Memory Bank Select test;" see Error Codes List.

The second part of the code is a four-bit Hex code. Each
test has its own unique error codes, so you need to first look
up the test description and then read the error code descrip-
tion under that test name. There are two basic types of

^      error codes:
•  One is a simple Hex number that stands for an area of

memory that failed, etc.

•  The other type of code is also a Hex number; but you
must convert it to a binary number and look up the active
binary bits, to see what the error code stands for.

The following explanation tells you how to convert these
Hex numbers into code definitions.

INTERPRETING HEX ERROP CODES

Many of the error codes listed in this appendix are listed as
Bit 0 thru Bit 9 set. However, the displayed error code is a
Hex number. Use the following steps to convert these Hex
codes to meaningful information.

1.     First, read the last four digits of the code as a four-digit
Hex number.

2.     Then, look upthe Hex numberin Tablec-2. Convert
each Hex digit into a corresponding binary number.

iiE
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3.     Writedown each binarygroup in order.

4.     Write the numbers o through 9 (bit numbers) overthese
binary digits.

5.     Seewhich oftheten bitsareactive, and lookforthe
corresponding bit-descriptions under the test name.

EXAMPLE 1 --

The following error message is reported:

``Dialog Display System Failure [2A.00FF]"

The 2A represents the "Dialog foreground index test." The
error code is "00FF". We look up each Hex number in Table
C-2, and record the binary groups as follows:

00FF
0000                 0000                 1111                  1111

Now number these bits right to left:

10      9       8       7      6      5      4       3      2       1       0
0         0         01          1           1          1           1           1          1          1

This means that bits 0 through 7 are all active. Looking
under the description Of the 2A test, we find bits 0 through 7
indicate which background indices (0 to 7) have failed. In
this case all eight background indices failed, which seems
to indicate a problem common to the entire dialog back-
ground display. You would look for a part of the circuitry that
affects all of the dialog background.

Table CL2

HEX-TO-BINAF]Y CONVEF]SION

Hex Binary Hex Binary

0 0000 8 1000

1 0001 9 1001

2 0010 A 1010

3 0011 a 1011

4 0100 C 1100

5 0101 D 1101

6 0110 E 1110

7 0111 F 1111

C-13 
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EXAMPLE 2 --

Let's try another error code, just to be sure we have the
picture. Suppose this error message appears:

"Display Timing Fault [1 D.001A]"

Apparently there is some type of timing problem on the
Display Control board. The "1 D" test is called "CPIT Con-
troller Timing test". Now we know that the problem is
related to the 9007 CF]T controller chip.

Looking up the OolA Hex code in Table C-2, we find the
following bit pattern:

OOIA
0000              0000              0001               1010

Setting these binary groups against the bit numbers yields:

10      9      8      7      6      5      4      3      2       1       0
0      0      0       0      0       011010

This means that bits 1, 3, and 4 are active (high).

Under the error code explanation for test lA, we find these
errors correspond to the bits listed in the error message.

Bit 0 - (ignore)

Bit 1  - VS bit was never set low.

Bit 2 -(ignore)

Bit 3 -On the first visible line, one or more of the follow-
ing status bits was set incorrectly: VS should be
high, HS should be high, VLT should be low, and
DPB should be high.

Bit 4 -On the second visible line, DPIB was not low.

Bit 5 -(ignore)

etc.

This points to problems with VLT and DPB signals in the
CPIT Controller chip.

C-14

SELF TEST EPlnop cODEs LisT

The following error codes may appear while the main
part of Self Test is running. IThe second group of codes in
this section only appear during the Adjustments part of Self
Test.) Each test is listed here (by name and test number),
and the error code(s) for that test are explained in
brief terms.

Test 1 - FtAM Memory Walking Ones

Error code indicates a bad memory block. Error code (nnnn)
indicates the location (between 0 and 7FFF) of a 32K block
of faulty memory.

Test 2 - FtAM Memory Walking Zeroes

This code (nnnn) indicates the location of a bad 32K mem-
ory block, between 0 and 7FFF,

Test 3 - F)AM Memory March

This code (nnnn) indicates the location of a memory prob-
lem, between 0 and 7FFF.

Test 4 - RAM Memory Ones

Error code points to location ot memory fault (as in Tests
1  thru 5).

Test 5 - F]AM Memory Zeroes

Error code points to location of memory fault (as in Tests
1  thru 4).

Test 8 - Nonvolatile parameters test and load

Bit 0  =  EEROM Ready line did not go true.

Bit 1  =  EEF30M checksum bad.

Bit 2  =  EEPIOM system version number incorrect.

Bit 3 =  EEF`OM byte cannot be written correctly.

Test 9 - DUAl]T Timer Test

Bit 0  =  Timer finished counting too quickly.

Bit 1  =  Timer did not finish counting in the time
allowed.

4107 SEPIVICE
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Test A - Keyboard interface loopback test

Bit 0  = TxPDYA not set after transmitting the first
character.

Bit 1  =  TxPDYA was set after the second character
was sent.

Bit 2  =  TXEMTA, PxPIDYA, and/or FFULLA were set
after the first character finished transmission.

Bit 3  =  F]xF]DYA not set, or FFULLA set, after first
character finished transmission.

Bit 4  =  TXPIDYA, PlxpDYA, and/or FFULLA not set after
waiting for the third character.

Bit 5  =  TXEMTA not set after fourth character finishes
transmission.

Bit 6  =  First character received is not 00 (H).

Bit 7  =  Second character received is not OFF (H).

Bit 8  =  Third character received is not 5 (H).

Bit 9  =  Fourth character received was not OAA (H).

Test B - Keyboard Self Test results

Bit 0  =  Data was received from the keyboard before
the data clamp was released.

Bit 1  =  No status code was received from the
keyboard.

Bit 2  =  Keyboard Self Test failed.

Test D - Host Port Transmit/Fteceive Test (internal
loopback)

Bit 0  =  TXPIDYB not set after transmitting first
character.

Bit 1  =  TXF`DYB was set after the second character
was sent.

Bit 2  =  TXEMTB, PxPDYB, and/or FFULLB was set
after the first character finished transmission.

Bit 3  =  F]xF]DYB not set or FFULLB set after first char-
acter finished transmission.

Bit 4  =  TXFIDYB, PlxpDYB, and/or FFULLB not set
after waiting for the third character.

Bit 5  = TXEMTB was not set after the fourth character
finished transmission.
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Bit 6  = The first character received was not 00 (H).

Bit 7 =  The second character received was not
OFF (H).

Bit 8  = The third character received was not 55 (H).

Bit 9  =  The fourth character received was not OAA (H).

Test E - Test of Host Port baud rates (internal
loopback).

If bit is set, its baud rate failed the test.

Bito  =  19.2 Kbaud

Bit 1  =  9600 Baud

Bit 2  =  4800 Baud

Bit 3  =  2400 Baud

Bit4  =  1800 Baud

Bit 5  =  1200 Baud

Bit 6  =  600 Baud

Bit 7 =  300 Baud

Bit 8  =  150 Baud

Bit 9  =  110 Baud

Test F - Host port HOSTDAV interrupt test

Bit 0  =  HOSTDAV did not generate an NMl interrupt.

Bit 1  =  NMl interrupt was detected while it was
disabled.

Test 10 - Host port MISCCOMINT interrupt test

Bit 0  =  MISCCOMINT did not generate an interrupt.

Bit 1  =  MISCCOMINT was detected while masked off
at the processor.

Test 11 - PPI DUAF]T timer test

Bit 0  =  Timer finished counting too quickly.

Bit 1  =  Timer did not finish counting in the time
allowed.
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Test 12 - Port 0 transmit/receive test (internal Ioopback)

Error Bit definitions are same as for Test D.

Test 13 - Port 1 transmit/receive test (internal Ioopback)

Error Bit definitions are same as for Tests D and 12.

Test 14 - Ppl Interrupt test

Bit 0  =  Ppl interrupt did not generate an interrupt.

Bit 1  =  Ppl interrupt was detected while masked of by
the processor.

Test 15 - Hard Copy port internal data test

Bit 0  =  The data written to hard copy output port was
not same as the corresponding data when read
back over this port.

Test 16 - Hard Copy port PRINTERINT interrupt test

Bit 0  =  PRINTEFllNT did not generate an interrupt.

Bit 1  =  PRINTERINT was detected while masked off by
the processor.

Test 1 7 - F]AM Memory walking ones check

Error codes indicate bad memory location as follows:

2000  =  32K memory block from 20,000 (H) to
27,FFF (H).

2800  =  32K memory block from 28,000 (H) to
2F,FFF (H).

3000  =  32K memory block from 30,000 (H) to
37,FFF (H).

3800  =  32K memory block from 38,000 (H) to
3F,FFF (H).

C000  =  32K memory block from CO,000 (H) to
C7,FFF (H).

C800  =  32K memory block from C8,000 (H) to
CF,FFF(H).

D000  =  32K memory block from DO,000 (H) to
D7,FFF (H).

D800  =  32K memory block from D8,000 (H) to
DF,FFF (H).
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Test 18 - F`AtvI Memory Walking Zeroes check

Same error codes as for Test 17

Test 19 - F`AM Memory March

Same error codes as for Test 17.

Test 1 A - FIAM Ivlemory Ones check

Same error codes as for Test 17.

Test 1 B - FtAM Memory Zeroes test

Same error codes as for Test 17.

Test 1 C - Display I/0 Handshake test

Bit 0  =  DISPFIDY line stayed in not-ready condition
after writing the Graphics Control Plegister.

Bit 1  =  DISPF`DY line stayed in not-ready condition
after reading the Graphics Control Plegister.

Test 1 D - CRT Controller Timing test

Bit 0  =  VS bit overtical Sync) was never set high.

Bit 1  =  VS bit was never set low.

Bit 2  =  Vertical sync ended too soon.

Bit 3  =  On the first visible line, one or more of the fol-
lowing status bits was set incorrectly: VS
should be high, HS should be high, VLT should
be low, and DPIB should be high.

Bit 4  =  On the second visible line, DPIB was not low.

Test 1 E - Display F`ead/Write F)egisters test

Bit 0  =  Graphics Control Plegister failed.

Bit 1   =  Alpha Control Plegister failed.

B.it 2  =  9007 Vertical Cursor F}egister failed.

Bit 3  =  9007 Horizontal Cursor Register failed.

Test 1 F - Color Map FtAM test

The error code indicates the color map bad address
offset. The bad address is reported as the four digit
code < nnnn >  in this message:

1 F00: < nnnn >
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Test 20 - Graphies Memory Bank Select test

Bit 0  =  Writing data to graphics memory Bank 1
caused the data in memory Bank 0 to be modi-
tied instead.

Bit 1  =  Incorrect data was written to graphics memory
Bank 1 .

Bit 2  =  Writing both pages did not write the correct
data to Bank 0.

Bit 3  =  Writing both pages did not write the correct
data to Bank 1.

Test 21 - Graphics Memory test

The error code represents the 64K segment of graphics
memory that failed, as follows:

4000  = failure in memory between locations 40,000
and 4F,FFF.

5000  =  memory problem between 50,000 and 5F,FFF.

6000  =  memory problem between 60,000 and 6F,FFF.

7000  =  memory problem between 70,000 and 7F,FFF.

Test 22 - Graphics 16-byte Write test

Bit 0  =  Writing even words to 16 locations failed to
write 16 bytes at a time.

Test 23 - Graphics Plane Write Enal)le test

Bit 0  =  plane 0 writerdisabling failed.

Bit 1   =  Plane 1  write-disabling failed.

Bit 2  =  plane 2 write-disabling failed.

Bit 3  =  Plane 3 write-disabling tailed.

Test 24 - Graphics ALU Modes test

Bit 0  =  ALU F3eplace-mode failed.

Bit 1  =  ALU XOF3-mode failed.

Bit 2  =  ALU OF]-mode failed.

Bit 3  =  ALU AND-mode failed.
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Test 25 - Graphics Data Shift test

Bit 0  =  Failed to shift ALU data 0 space left (no shift).

Bit 1  =  Failed to shift ALU data 1  space to left.

Bit 2  =  Failed to shift ALU data 2 spaces to left.

Bit 3  =  Failed to shift ALU data 3 spaces to left.

Bit 4  =  Failed to shift ALU data 0 space to right (no
shift).

Bit 5  =  Failed to shift ALU data 1  space to right.

Bit 6  =  Failed to shift ALU data 2 spaces to right.

Bit 7  =  Failed to shift ALU data 3 spaces to right.

Test 26 - Dialog Handshake test

Bit 0  =  DISPPIDY line stayed in not-ready condition
after writing the Dialog Memory base address.

Bit 1  =  DISPPDY line stayed in not-ready condition
after reading the Dialog Memory base address.

Test 27 - Dialog Memory test

Error code represents the 8K segment of dialog mem-
ory that failed, as follows:

1800  =  Memory failure located between 18000
and 19FFF.

Test 28 - Dialog Character ROM test

The error code represents the address of the first byte
in the POM that had an error.

Test 29 - Graphics Index (0 thru 15) test

Bit 0  =  Graphics Index 0 failed.

Bit 1   =  Graphics Index 1  failed.

Bit 2  =  Graphics Index 2 failed.

etc. , through

Bit 15  =  Graphics Index 15 failed.

C-17 
Manual scan by vintageTEK - Your donations help support the museum - vintagetek.org



SELF TEST

Test 2A - Dialog Foreground Index test

Bit 0  =  Dialog foreground index 0 failed.

Bit 1  =  Dialog foreground index 1 failed.

Bit 2  =  Dialog foreground index 2 tailed.

etc. , through

Bit 7  =  Dialog foreground index 7 failed.

Test 28 - Dialog Background Index test

Bit 0  =  Dialog background index 1 failed.

Bit 1  =  Dialog background index 1 failed.

etc. , through

Bit 7  =  Dialog background index 7 failed.

Test 2C - Dialog Cursor Index test

Bit 0  =  Dialog cursor foreground index failed.

Bit 1  =  Dialog cursor background index failed.

Test 2D - Graphics Cursor Index test

Bit 0  =  Graphics cursor foreground index failed.

Bit 1  =  Graphics cursor background index failed.

Test 2E - Retrace BIanking Index test

Bit 0  =  BIanking index failed.

Test 2F - Dialog Wjndowshade test

Bit 0 = Top windowshade control failed.

Bit 1  =  Bottom windowshade control failed.
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Test 30 - Dialog Transparent Control test

Bit 0  =  Dialog index 0 was not transparent with trans-
parency enabled.

Bit 1  =  Dialog index 1 was transparent.

Bit 2  =  Dialog index 2 was transparent.

Bit 3  =  Dialog index 4 was transparent.

Bit 4  =  Dialog index 0 was transparent with transpar-
ency DIsabled.

Test 31 - Dialog BIink Attribute test

Bit 0  =  With solid-block character, and character blink
clock low, the dialog foreground index was not
enabled.

Bit 1  =  With solid-block character, and character blink
clock high, the dialog background index was
not enabled.

Test 32 - Dialog Underline Attribute test

Bit 0  =  The underline row (14th row in character cell)
was enabled in a line of space-characters, with
the underline attribute disabled.

Bit 1  =  The underline row was not enabled in a line of
space-characters, with the underline attribute
enabled.

Test 33 - Display DISPINT test

Bit 0 =  Enabling a vertical sync interrupt did not create
a processor interrupt.

Bit 1  =  A processor interrupt occurred after disabling
the vertical sync interrupt.

4107 SEPVICE
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ADJUSTMENT PF]OCEDUF]E EFtROF] CODES

The following error codes are only displayed while running
the Adjustment part Of Self Test. The explanation of these
codes follows the same format as used to describe the main
codes (preceding discussion). The test name, as printed on
the display screen, appears first. Then, the error codes are
listed and described for each test.

Eiiil

-

ZiiE

Host Port Test Error Codes

Test A1 - Host port transmit/receive test (external
loopback)

Bit 0  =  TXF]DYB not set after transmitting first charac-
ter.

Bit 1  = TxPDYB set after transmitting second charac-
ter.

Bit 2  =  TXEMPTB, RXPIDYB, and/or FFULLB was set
before the first character was finished transmit-
ting.

Bit 3  =  F]xF3DYB not set or FFULLB set after first char-
acter finished transmission.

Bit 4  =  TxPDYB, PlxpDYB, and/or FFULLB not set
after waiting for third character.

Bit 5  = TXEMTB not set after fourth character finishes
transmission.

Bit 6  =  First character received is not 00 (H).

Bit 7  =  Second character received is not OFF (H).

Bit 8 =  Third character received is not 55 (H).

Bit 9 =  Fourth character received is not OAA (H).

Test A2 - Host Port Efaud F]ates test (with extemal
loopback)

The bits tell which tests failed.

Bit 0  =  19.2 Kbaud

Bit 1  =  9600 Baud

Bit 2 =  4800 Baud

Bit 3 =  2400 Baud

Bit 4  =  1800 Baud

Bit5  =  1200 Baud
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Bit 6  =  600 Baud

Bit 7  =  300 Baud

Bit 8  =  150 Baud

Bit 9  =  110 Baud

Test A3 - F]TS and CTS test

Bit 0  =  CTS not high, or Delta CTS bit not set, after
setting PTS high.

Bit 1  =  Delta CTS bit not cleared by reading the Input
Port.

Bit 2 =  CTS not low, or Delta CTS not set, after setting
PTS low.

Test A4 - DTFt and DSF` test

Bit 0  =  DSP not high, or Delta DSP bit not set, after
setting DTF] high with OP2 = low, OP5 = low,
and OP6 = low.

Bit 1  =  Delta DSPl bit not cleared by reading the Input
Port.

Bit 2  =  DSPl not low, or Delta DSP bit not set, after
setting DTF] low with OP2 = low, OP5 = low, and
OP6 = high.

Bit 3 =  DSB not high after setting DTP high with
OP2 = high, OP5 = high] and OP6 = high.

Bit 4 =  DSP not low, after setting DTPl low with
OP2 = low, OP5 = high, and OP6 = high.

Bit 5  =  DSP not low, after setting DTPl low with
OP2 = high, OP5 = low, and OP6 = high.

Test A5 - SRTS, DCD, and SDCD test

Bit 0 =  DCD not high, or Delta DCD not set, after set-
ting SPITS high.

Bit 1  =  SDCD not high, or Delta SDCD not set, after
setting SPTS high.

Bit 2  =  Delta DCD, or Delta SDCD, not cleared by
reading the input port.

Bit 3 =  DCD not low, or Delta DCD not set, after setting
SPITS low.

Bit 4 =  SDCD not low, or Delta SDCD not set, after
setting SRTS low.
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Peripheral Port 0 Tests

Test A1 - Port 0 Baud F]ates test (extemal Ioopback)

Same error codes as for Test A2, Host Port Baud
Rates test.

(Bit 0  =  19.2 Kbaud, thru Bit 9  =  110 Baud.)

Test A2 - Port 0 Status Lines test

Bit 0  =  F]TS not high, or Delta FITS not set, when
driven high by Host PTS.

Bit 1  =  Delta PITS not cleared by reading input port.

Bit 2  =  RTS not low, or Delta FITS not set, when driven
low by Host PTS.

Bit 3  =  DTR not high, or Delta DTF} not set, when
driven high by Host DPIT.

Bit 4  =  Delta DTP not cleared by reading Input Port.

Bit 5  =  DTPl not low, or Delta DTP not set, when driven
low by Host DTP.

Bit 6 =  SPITS not set high when driven high by SPTS
from host.

Bit 7 =  SPTS not set low when driven low by SPTS
from host.

Test A3 - Port 0 Control Lines test

Bit 0  =  Host CTS not driven high by a high on Port
CTS.

Bit 1  =  Host CTS not driven low by a low on Port CTS.

Bit 3  =  Host DSPl not driven high by a high on port
DSPl.

Bit 4  = Host DSR not driven low by a low on port DSPl.

Bit 5  =  Host DCD not driven high by a high on port
DCD.

Bit 6  =  Host DCD not driven low by a low on port DCD.

C.20

EE

RE

Peripheral Port 1 Tests

These tests and error codes (for Peripheral Port 1 ) are
identical to those for Port 0. The only exception is that the
screen message says "Port 1 Test" (instead of "Port
OTest").

Hard Copy Loopback Test

This error message deals with the 4107's Printer port.

Test A1 - Hard Copy Loopback test

Bit 0  =  Data or status bit failure on Hard Copy port.

4107 SEF]VICE
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®

®
®

Pressing tll®se buttons
in the proper sequence
starts Extended
Self-Test ).:

®
®
®

Displays
an Error

Message on
the Screen

Turnson
the Correct
E,,O, LED

FIAM Memory
Test (Etoth
Short and

Long Vor9ions)

4107  SEPIVICE

Dlsplays
Error Mo8sago
on the Screen

Turnson
the Correct
Error LED

Enor deportlng
Cycle (8cO
page 2)

Flgure C-5A. Self Test Control Flow.

C-21

Keyboard
Test OK?

YES

One bell is a user
prompt indicating some
action should be taken.

Turnson
the CAPS
LOCK LED

).:
®
®

®

NOTES

(a)   Extended Sell-Test is exiled. No more tests are performed.

(b)   lt an error occurs, the error message is Saved until after
the display circui`ry has been tested; then it is displayed
on the screen. Because of this, the bell may ring up to two
minutes before the associated message is displayed.

(c)   The bell only rings tor the first error detected; further errors
are saved without the bell.
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Flguro C-5B. Sell Test Control Flow.

4107 SEPVICE C-23
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Flgure C-5C. S®II Test Control Flow.

4107 SEF`VICE 
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Fl9ur®  C-5D.  Solf Test  Control  Flow.

4107 SEPVICE

NOTES

(d)   For any errors that occurred in any Of the previous tests
(see note \b) ), the error message is displayed here. If no
errors occurred, there will be no error messages.

(o)   This menu i§ displayed below any printed error messages.
This menu asks you to soloct one ot the test items, or to
exit Extended Self-Test by pressing F7 or F8. Extended
Sell-Test waits until a key has boon pressed.
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Appendix D

4107 SIGNAL LIST

The following table contains a list of all signals that appear
on the edges of the schematic sheets in Section 1 1 . The
number in parenthesis (immediately following a signal
name) is the number of the times that signal appears on the
schematics. The right column contains a short definition/
description of each signal.

Table D-1

SIGNAL NAMES

Name De'Initlon

+ 21 VOLTS Pequired to read or write the 2817
EEPROMs.

+ 21  VOLTCONTBOL Same as 21 VOLTSONro.

+ 5V LIMITED + 5 volts supplied for device at Copier port.

21 VOLTSONO Turns on the  + 21 V supply for 2817 read or
write.

28i7csro 2817 chip select line.

2817PIDY-1 Indicates to the processor that the 2817 is
ready for a read or a write.

4109ro Tells DCB that it is installed in a 4109.

5V ON-1 Confirms that the  + 5V supply is working;
and sends + 5V to Display Module.

9007CSO 9007 dialog controller chip select -
enabled so the 80186 may set this
controller's internal registers.

AO-1  to A13-1, A9-1 Latched processor address lines.

ABUSYO Alpha controller busy, status line.

ACK-O Acknowledge - input from copier port.

ACNTLPID-0 Alpha controller read enable.

ACNTLWF`O Alpha controller write enable.

ADO-1 to AD15-1 Address/Data bus - multiplexed processor
address and data bus.

ADRENO Enable line for 9007 I/0 address buffer.

AHIWF]0 Dialog List RAM high bank write strobe.

ALE-1 Address Latch Enable - processor
externally latches an address via this

I   enable line.

4107 SEF`VICE

Table D-1 (cant)

SIGNAL NAMES

Name De'initlon

ALOWRO Dialog List HAM low bank write strobe.

ALPHACSO Alpha Chip Select - enables a data
transfer between the processor data bus
and the DCB dialog data bus.

ALpf`EQ-1 Alpha System F`equest -caused by VIDIO
orALPHACS.

ALUO-1 to ALU2-1 ALU Mode select lines.

ALUDO-1 to ALU Data -to RAM data write buffers on
ALUD3-1 DCB.

APAGEO-1 to Alpha Font Selector -Selects one of three
AFIAGE2-1 fonts in the Font PIOM (default is 0).

ARAMWR® Alpha Memory (F`AM) write strobe.

APIDY-1 Asynchronous Ready - a processor input
from an addressed device; indicates its
need for wait state(s).

AITPTEST-1 Attribute PAL test line.

BGO-1 to BG2-1 Background - indicates the background
color index.

BGOD-1  to BG2D-1 Background Delayed - delays the
background color index by 1 dot¢Iock
cycle.

BHEO Byte High Enable -this processor input
selects either a word transfer or a byte
transfer (on the upper half of the data bus).

BLAo-1 to BLA17-1a Latched address lines 0 through 17.

BLANKroa Blanking signal to the Display Module.

BLBHEJ)a Latched Byte High Enable (see BHEJ)).

BLDO-1  to BLD12-1® Latched data lines 1 through 12.

BLEPCY-oa Latched Early Write Cycle.

BLINKENB-1. Blink Enable - enables blink attributes for
dialog characters.

BLoCKCUP-1a Dialog area rectangular block cursor enable
line.

BLPAGEloa Latched "page 1 " memory bank enable
signal.

a"BL"oeferstoEN9L.tchQ/Obetve®nDCBandTCBbuesce).

D-1
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SIGNAL LIST

Table D-1 (cent)

SIGNAL NAMES

Name Deflnltlon

BLWPCY-1 (0). Latched Write Cycle - indicates the
processor is doing an I/0 write to DCB.

BF]DO Buffered F3ead - processor read command
buffered.

BPIW-1 Buffered Read/Write - indicates a read or
write by the processor.

BUSY-1 Busy - input from Copier port.

BWF30 Buffered Write - processor write command
(buffered).

CO-1 to C7-1 Character Code - represents the current
character in the lower byte of the dialog list
character word .

CASO0 to CAS3® Column Address Strobe 0 thru 3 -
multiplexed CAS signals to graphics F]AMs.

CBLANK-1 Composite BIanking request (from 9007) -
provides blanking for retrace.

CCLKJ) Character Clock -clocks the dialog F]AM
output pipeline.

CHAf]BG® Character Background - background
image enable.

CHAPBLNKCLK-1 Character BIink Clock.

cHAPIFGro Character Foreground -foreground image
enable.

CLKOUT-1 Clock Out -clock output from processor, is
half the frequency of the system clock.

CLKTST-1 Clock Test -test input to DCB timing
generator.

cLF`plxro Clears the pixel output latches.

COMPOSITE Composite Blanking signal rv and H) to the
BLANK-1 Display Module.

COMPOSITE Composite Sync ov and H) signal to the
SYNCO Display Module.

CSYNCJ) Compos.rte Sync F]equest - from 9007 to
Display Module.

CTS Clear-to-send - RS-232 signal from host
(see F`S-232 specifications).

CTSA Clear-to-Send Channel A - Port 0 CTS
signal.

a"BL"rof®reto81gLutchq/Obet`.ieenDCBandTCBbueeee).

D-2

Table D-1 (cont)

SIGNAL NAMES

Name De'inltlon

CTSB Clear-tcLsend Chaneel 8 - Port 1 CTS
signal.

CUPBLKCLK-1 Alpha Cursor Blink clack.

CUF'S-1 Alpha Cursor -cursor request signal from
9007.

DO-1 to D15-1 Data Bus lines on TCB.

DATAO FIETUFIN to Data F]eturn - ground lines tor Copier port
DAIA7 F]ETUF]N data.

DCD (J22) Data Carrier Direct - Host port F]S-232
signal.

DCDA DCD channel A - Port 0, DCD PS-232
signal.

DCDB DCD channel 8 - Port 1. DCD F`S.232
signal.

DCLK Dot Clock -pixel rate clock signal.

DENO Data Enable - processor output to indicate
valid data on the bus.

DIALOGENBO Dialog display enable signal.

DISPINT-1 Display Interrupt - interrupt from 9007
controller to the processor.

DISPPDY-1 Display Ready - indicates to the processor
whether or not the DCB is ready to receive a
data tranfe r.

DOTCLK00to Dot Clocks -six clocks that run at pixel
DOTCLK50 rate, with varying phases.

DFIQ1-1 DMA Request -to processor from test
connector.

DF]BO Data Flow Boundery - indicates the top
raster line of a character row/cell on the
screen.

DSF]A Data Set Floady (channel A) - F]S-232
signal from peripheral Port 0.

DSF]B Data Set F]eady (channel 8) - RS-232
signal from peripheral Port 1.

DT-1 Data Transmit - indicates the data flow
direction on the processor data bus.

DTPl Data Terminal Pleady -F`S-232 host signal.

DTF]A DTF] (channel A) - F]S-232 peripheral Port
0 §iganl.

4107 SEPVICE
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SIGNAL LIST

Table D-1 (cont)

SIGNAL NAIVIES

Name Delln]tlon

DTPB DTF] (channel 8) - RS-232 peripheral Port
1  signal.

ENBPIPEO Enable Pipeline -clocks the Dialog List
row buffer (and pipeline) output.

EOLLOCK-1 End®f-Line Lock -controls the character
output pipeline.

FAUIJro Fault - error from fault indicator on
copier/printer (on Copier port input).

FGO-1 to FG2-1 Foreground 0 to 2 - color index for the
foreground Of the display dialog area.

FONTO-1 toFONT7-1 Outputs from the character font F]OM.

FONTF`D-1 F`ead enable tor the Self Test Font F`ead
Latch.

GO0toG10 Graphics memory Output Enables -GO
enables high bank; Gl enables low bank.

GAO-1 to GA7-1 Graphics Memory Address lines.

GBUSYO Graphics front control PAL is busy (status
line).

GCNTLPIDO Graphics Control F`ead Enable.

GCNTLWF]O Graphics Control Write Enable.

GLOAD-1 (0) Graphics Load -for X Position latch, and
Graphics Shift Pegisters.

GFIAMWFro Graphics Memory Write Command.

GFIAPHCSO   . Chip Select for Graphics RAM tront control
PAL.

GF]FF]EQO Graphics Request - a read from 40000 -
7FFFF, or a write to 40000 - BFFFF,
translates into this request for graphics
controller operation.    .

GSPIDO-1 toGSF`D3-1 Graphics Shift F`egister data outputs.

GSYNC-1 Graphics Sync -timing signal from X
Position counter.

GXO-1 to GX9-1 Graphics Cursor X Position address.

GYO-1  to GY8-1 Graphics Cursor Y Position address.

HCLKO Horizontal Clock -{rom timing generator.

4107 SEPVICE
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Table D-1 (cant)

SIGNAL NAMES

Name Do'lnltlon

H'WRJ) High Write Enable -wr.rte enable for High
Byte; this is the upper byte (D8 - D15) Of
the processor word.

HLDA-1 Hold Acknowledge -acknowledge
availability of the bus following a HOLD bus
request.

HOLDO Hold - input from test connector and from
Display Control board requesting use of the
processor bus.

HOSTDAV-1 Host Data Available -signal from the host
port, requests processor DMA cycle.

HSO Horizontal Sync - used to reset the
NOTEXT register.

HWSTBO Hardware Strobe - strobes the registers
(hardware) on the DCB.

INPUT PPIME Input Prime Peturn -ground return for
RETUFIN INPUT PFllMEO.

INPUT PP'MEO Input Prime -output {rom Copier port.

INTO-1  to lNT3-1 Interrupts 0 to 3 -four separate processor
interrupt request inputs.

lNTEPILACE-1 Pequests interlaced mode from DCB timing
generator.

KBGND Keyboard Ground -ground line for
keyboard.

KBPIDAIA-1 Keyboard Rece.ive Data - data to keyboard
from processor.

KBF]ESETro Keyboard F]eset - resets and tests the
keyboard (runs that part of Sell Test).

KBTDAITA-1 Keyboard Transmit Data -data and/or
status from the keyboard to the processor.

KBVCC Keyboard Power Supply Voltage - + 12
VDC (regulated down to  + 5 VDC in the
keyboard).

LATEF`WLO Late F`ead/Write -delayed read or write
control.

LCSO Lower Chip Select -this processor line
selects chips in the lower address area.

LGSRO Load Graphics Shift F`egister.

LISTENBO List Enable -enables dialog list data to
become video data.

D-3 
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SIGNAL LIST

Table D-1 (cant)

SIGNAL NAMES

Name Doflnltlon

LOCKO Lock -indication by processor that other
devices may not access the bus.

LOWB-0 Low Write Enable - allows only the low
byte (80-87) to be written.

LRAMPDDAT® Latched HAM read data.

Lsoro to Ls2® Latched Status 0 to 2 - causes status bits
0 to 2 to be latched by the processor.

MAPO-1  to MAP4-1 Color Map address lines.

MAP40 Color Map Address line4.

MAPIO-O Color Map I/0 -control line from "alpha
system I/0 control".

MAPWPlo Map Write -write enable to the Color Map.

MCS00 to MCS30 Middle Chip Select -chip select lines from
the processor.

MDENO Manual Data Enable - not used; may be
used to control data on bus from a test
'ixture.

MEM-1 Memory Access - request line from
processor to Proc/Display arbitration PAL.

MISCOMINT-1 Miscellaneous Communications lnterupt -
an interrupt request from the DUAPIT to the
processor.

NAME DEFINITION

NMIO Non-maskable inter causes it to perform an
interrupt routine.

ODD-1 Odd condition -for double-wide
characters.

PO-1  to P63-1 Pixel data bus -from F]AMs to Graphics
Shift Pegisters.

pCSo-o to pCS6ro Port Chip Select - indicates which 128
byte section of I/0 space has been
selected.

PE-1 Printer Enable - printer acknowledges it is
enabled.

PIPECBLANK-1 Pipelined composite blanking signal.

PIPEDPIB-O Pipelined Data Plow Boundery -piped
DPIB signal trom the Alpha Controller.

D-4

Table D-1 (cant)

SIGNAL NAMES

Name De'initlon

PIPEHSO Pipelined Horizontal Sync signal.

PIPEVsro Pipelined Vertical Sync signal.

PLSTENBO Pipeline Strobe Enable -enables
double-wide character PAL.

PPINTEF`lNT-1 Printer Interrupt -interrupt output from
processor to Printer Port.

PPOCESSOF`-0 Allows prcoessor to write to graphics
memories (via MUX).

QSO-1  and QS3-1 Queue Status - status outputs from
processor.

QSMDO Queue Status Mode Disable (to processor).

F`AMCSO0 to F]AM Chip Select - processor memory
pAMcs3ro (PIAM) chip select.

RAMDO-1  to F]AM Data -Graphics RAM data from F`AM
F`AMD3-1 chips to processor.

PAMPIDCLKO RAM F]ead Clock -for Graphics RAM
chips.

F`AMPDY-1 RAM Ready - RAMs send ready signal to
processor.

FIAS00 to F]AS30 Ftow Address Strobe A to D - Flow address
strobelines for graphics memory.

F]C Receive Clock -RS-232 standard.

PIDro/QSMDo Selects F]ead or Queue Status Mode for
processor.

PDA" (J22) F}eceive Data -F]S-232 data to terminal.

FIDYAND-1 F`eady AND -test connector input ANDed
with the terminal's internal ready signal.

RDYOFl-0 Pleady OP -test connector input OPled
w.rth the terminal's internal ready signal.

RENBO F`efresh Enable - refi.eshes the Dialog List
F'AMs.

PIESET-0 F]eset -signal from the Fteset switch.

RESET F]eset - an input to the processor.

PIESETOUT-1 F]eset Out - reset signal from the
processor to the rest of the system.

PTS (J22) F]equest to Send - F`S-232 signal, host
Port.

4107/4109 SEPIVICE
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SIGNAL LIST

Table D-1 (cent)

SIGNAL NAMES

Name De'lnl,len

FITSA (J20) F]equest to Send - peripheral port 0
FIS-232 signal.

PITSB (J23) F]equest to Send - peripheral port 1
F`S-232 signal.

SDCD (J22) Secondary Data Carrier Detect - PS-232
signal.

SELECT-1 Select -signal from printer port to
procesor.

SHIFTO-1 to Shift mode selector - Shifts
SHIFT3-1 processor/PIAM data to ALU (via Shift IAL).

SLO-1  to SL3-1 Scan Line 0 to 3 - binary count for
character generator; character line
information from alpha CPIT controller.

SMF]ESETO System Reset - processor reset to Display
Conti.ol board.

SPIDY-1 Synchronous Ready - processor input.

sPIMODEoro Shift Flegister Mode 0 seleet line.

sPIMODEiro Shift Plegister Mode 1  select line.

SF`TS (J22) Secondary Request to Send - RS-232 host
signal.

SPTSA (J20) Secondary F]equest to Send - F3S-232 port
0 signal.

SPTSB (J23) Secondary Request to Send - F3S-232 port
1  signal.

STB F`ETUF]N Standby Ground F]eturn -ground for
standby signal to printer (from printer port).

STBro Standby -standby signal from processor
to printer.

STCLKO Self Test Clock signal.

STESTO Self Test - from Self test switch
(unbuffered and unlatched).

STOPPIX-1 Stop Pixels - disables the Pixel
Output-ta+D isplay latches.

sysFiEsro System F]eset - same as SYSRESET, but
originating on the Display Control board.

SYSRESETO and System F3eset - these complementart
SYSPIESET-1 outputs are controlled by the processor.

4107/4109 SEPVICE
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Tat)le lL1 (cent)

SIGNAL NAMES

Name Deflnltlon

TBWINO Top/Bottom Window Shade - dialog
window shade enable.

TC (J22) Transmit Clock -F`S-232 signal.

TDAIA (J22) Transm.rt Data -Pis-232 signal.

TEf]MCLK-1 Terminal Clock - main clock, from
keyboard port oscillator.

TESTCSO Test Chip Select -outputs the test results
from system memory decoder (custom gate
array).

TESTNMIO Test Non-Maskable Interrupt - an input
from the test connector that allows manual
or external NMI.

TESTRDro Test F]ead - allows data read via test
connector.

TMPINO-1  and Timer ln -these inputs control the
TMFllN1-1 processor's timer outputs.
TMPOUTO-1  and Timer Out -output signals from the
TMPIOUT1-1 prcoessor's timers.
TSC-0 Tri-State Control -from processor to alpha

CRT controller.

Ucsro Upper Chip Select - processor line selects
chip in upper address area.

UNDEF`LINE-1 Unerline - indicates that a character is to
be underlined.

VAO-1 Video Address 0 - represents the address
of the first pixel in the dialog area.

VCLK-1 Vertical Clock -from DCB timing
generator.

VDO-1 to VD7-1 Video Data 0 to 7 - Iatched list data for
display.

VIDIOO Video Input/Output -this processor output
is the master control line for all I/0 between
the terminal Control board and the Display
Control board.

VIDOFF-1 Video Off -turns off the video Display
Module.

VLTro Visible Line Time - indicates the visible
portion of the scan line.

D-5 
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SIGNAL LIST

Table D-1 (cant)

SIGNAL NAMES

Name De'lnltlon

VF]ESETO Video system F]eset -from processor to
Display Control board.

VSO Vertical Sync - vertical sync signal from
the alpha CF`T controller.

WEHlo Write Enabl® for High FIAM on RAM3 board.

wELoro Write Enable for Low F]AMs on RAMS
board.

WINCLK-1 Dialog Window-Shade Clock.

WRO/QS1-1 Write (or Queue Status) signal from the
prcoessor to the system.

WR0i) Write High RAM Bank - p/o bit map on
DCB.

WFllJ) Write Low F`AM Bank - p/o bit map on
DCB.

WPBOTH-1 Enable write to both banks Of DCB bit map
FIAM.

WFICYO Write Cycle - indicates that the processor
is performing an I/0 write.

WF}DISO-1 to Write Disat)le lines - prevents ALU from
WPDIS3-1 operating on all but selected graphics data

lines.

XCUF]O X Cursor signal - part of crosshair cursor.

XHAIR-1 Crosshair -cursor enable signal.

XPosro X-Position counter clock pulse.

XPPINTENB-1 Transparent Mode Enable - request to
pixel decoder PAL.

YCuf]0 Y Cursor signal - part of crosshair cursor.

YDCGYO-1 Y Down-Counter for Graphics Y Position.

YEP30 "Yes, the FIAM3 board is installed."

YPOSO Y-Position counter clock pulse.

D-6 4107 SEF`VICE
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Appendix E

AScll CHARTS

This appendix includes the standard ASCII code chart and
additional ASCIl code charts which deline the specific char-
acters used as parameters.

„07lE
ASCII stands for "American Standard Code for
lnf ormation Interchange."

4107 SEPIVICE

The code charts are:

Table Descrlptlon

E-1 AScll Standard Code Chart

E-2 United Kingdom Character Set

E-3 French Character Set

E4 Swedish Character Set
E-5 Danish/Norwegian Character Set

E-6 German Character Set

E-7 Supplementary Character Set

Ee Rulings Character Set

E.1
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ASCII CHAFtTS

E-2 4107 SEF3VICE

RE`

-,

Table E-1

ASCII STANDAF]D CODE CHAFtT

878685B'TS84838281 0@@ Col 010 a,1 loo 101
.ie

1,1

CONTFI0L FIGURES UPPEF`CASE LOWERCASE

® 0 0 a Nuo DL Sp 0 @ P \
P

'6 32 48 64 80 96 112

@ a a 1 SH D1 I 1 A Q a q
7 77 33 49 65 8' 97 113

0 0 1 0 Sx2 D2 2 8 R b r
78 34 50 66 82 98 114

0 0 1 1 Ex D3 # 3 C S C S
3 '9 35 57 67 83 99 115

0 1 0 a ET D4 S 4 D T d t
4 20 36 52 68 84 100 '76

0 1 0 1 EQ NK 0/o 5 E U e u
5 2' 37 53 69 85 '07 117

@ 1 1 0 AK Sy & 6 F V f V
6 22 38 54 70 86 102 118

0 1 1 1 BL EB / 7 G W 8 W
7 23 39 55 7' 87 103 119

1 0 0 0 Bs8 CN24 ( 8 H X h X
40 56 72 88 704 120

1 a a 1 HT9 EM ) 9 I Y I y
25 4' 57 /3 89 '05 727

1 0 1 0 LF SB * I    58 J Z I Z
70 26 42 74 90 106 122

1 0 1 1 VT Ec + K [ k I
77 27 43 59 75 97 107 123

1 1 0 a FF,2 Fs < L \ i I

28 44 60 76 92 108 124

1 1 0 1 CR,3 Gs - M ] in ]
29 45 6' 77 93 109 '25

1 1 1 a SO" Rs
46

> N ^ n -
30 62 78 94 110 126

1 1 1 1 SI,5 Us / ? 0 0 DT
37 47 63 79 95 111 127

(4526)4893-18
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ASCII CHAFt`TS

Table E-2

UNITED KINGDOM CHARACTEFt SET

r\\

a

-
4107 SEPIVICE

878685 0®o 0o1 01o 0,,loo •3.
11@

'1
BITS848382   81

CONTROL FIGURES UPPEFICASE LOWEFtcASE

0 0 0 ® Nuo DL Sp 0 @ P \
P

'6 32 48 64 80 96 112

a 0 a 1 SH, D1 I 1 A Q a q
'7 33 49 65 8' 97 113

0 0 1 0 Sx2 D2 '' 2 8 R b r
78 34 50 66 82 98 114

0 0 1 1 Ex D3 # 3 C S C S
3 '9 35 57 67 83 99 115

@ 1 0 0 ET D4 £ 4 D T d t
4 20 36 52 68 84 100 ''6

0 1 0 1 EQ NK 0/o 5 E U .e u
5 27 37 53 69 85 707 117

0 1 1 0 AK Sy & 6 F V f V
6 22 38 54 70 86 102 118

0 1 1 1 BL EB / 7 G W 8 W
7 23 39 55 77 87 103 119

1 0 0 0 Bs8 CN ( 8 H X h X
24 40 56 72 88 104 120

1 0 0 1 HT9 EM ) 9 I Y I y
25 47 57 73 89 105 '27

1 0 1 a LF SB *
58

J Z I Z
10 26 42 74 90 106 122

1 0 1 1 VT Ec + K [ k I
77 27 43 59 75 97 107 123

1 1 a 0 FF Fs < L \ i I

72 28 44 60 76 92 108 124

1 1 0 1 CR Gs - M ] in I
73 29 45 67 77 93 109 125

1 1 1 a SO Rs
46

> N ^ n -
'4 30 62 78 94 110 126

1 1 1 1 SI Us / ? 0 0 DT
'5 37 47 63 79 95 111 127

(4526)4893-20
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A§Cll CHAFtTS

E-4 4107 SEPVICE

Table E-3

FRENCH CHAF]ACTEF` SET

878685BITS84838281 0@@ 0®1 01o 011 loo TJl lie -i
CONTROL FIGUFtES UPPEF]CASE LOWEFtcASE

0 0 a 0 Nuo DL Sp 0 @ P \
P

'6 32 48 64 80 96 112

0 a 0 1 SH, D1 I 1 A Q a q
77 33 49 65 87 67 113

a 0 1 0 Sx2 D2 '' 2 8 R b r
78 34 50 66 82 98 114

0 0 1 1 Ex D3 £ 3 C S C S
3 '9 35 5' 67 83 99 115

0 1 0 0 ET D4 S 4 D T d t
4 20 36 52 68 84 too ''6

0 1 a 1 EQ NK 0/o 5 E U e u
5 27 37 53 69 85 70' 117

a 1 1 a AK Sy & 6 F V f V
6 22 38 54 70 86 102 118

a 1 1 1 BL  7 EB / 7 G W 8 W
23 39 55 7' 87 103 119

1 0 0 0 Bs8 CN24 ( 8 H X h X
40 56 72 88 104 120

1 0 @ 1 HT EM25 ) 9 I Y I y
9 47 57 73 89 105 J2'

1 0 1 0 LF SB *
58

J Z I Z
70 26 42 74 90 106 122
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