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Figure 1-1. 4027 Color Graphics Terminal.
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Section 1

INTRODUCTION

The TEKTRONIX 4027 Color Graphics Terminal Service Manual is

divided into two volumes.
information and theory of operation. Volume 2 contains

Volume 1 contains

introductory

primarily service information. The purpose of Volume 2 is to
provide service personnel with the information necessary to
install and maintain the 4027 Color Graphics Terminal. It
includes installation and calibration procedures, trouble-
shooting information, block diagrams, schematic diagrams,
Detailed information on the use of the 4027

and parts lists.

can be found in
4o27 Color

4027 Color
Manual

4027 Color
Guide

SPECIFICATIONS

the following documents:

Graphics Terminal Operator's Manual

Graphics Terminal Programmer's Reference

Graphics Terminal Programmer's Reference

Power Specifications

Line Voltage Range Maximum Current Frequency Fuse
100VAC +/-10% 4. 8A 48-63 HZ 6A FAST
120VAC +/=-10% 4.,2A 4g8-63 HZ 6A FAST
220VAC +/=-10% 2.3A 48-63 HZ 3A FAST
240VAC +/=-10% 2.1A 4g8-63 HZ 3A FAST

Power Consumption (and

Standard Configuration:

Heat Output)

Maximum: 430 W (1468 BTU/Hr.)

4027 SERVICE VOL. 2
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INTRODUCTION

Environmental Specifications

The 4027 is intended to be operated in a stationary, indoor
environment. ‘

Temperature

Storage: =55 to +75°C
Operating: +10 to +40°C

Altitude

Storage: to 50,000 ft (16,000 m)
Operating: to 15,000 feet (4800 m)

Humidity
Storage: to 95%
Operating: to 75%

Physical Specifications

Weight

Keyboard: approximately 5 1bs (2.3Kg)
Display Unit: approximately 95 1lbs (43.2Kg)

Dimensions: See Figure 1-2.

1=-2 @ 4027 SERVICE VOL. 2
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Figure 1-2. 4027 Dimensions.
1-3
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INTRODUCTION

ACCESSORIES

Standard Accessories

4027 Color Graphics

4027 Color Graphics

Terminal Operator's Manual

Terminal Programmer's Reference Guide

Blank keyboard overlay

Blank key cap (1x1)
Key cap cover (1x1)
Blank key cap (1x2)
Key cap cover (1x2)

Power cord

Optional Accessories

4027 Color Graphics
4027 Color Graphics
Current loop cables
Alignment graticule
Extender board (for

Extender board (for

1-1

Terminal Service Manual, Vols. 1 and 2
Terminal Programmer's Reference Manual

(4, 15, 45, 75 and 150 m lengths)

deflection and convergence circuit boards)

logic circuit boards)

@ 4027 SERVICE VOL.
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Section 2

INSTALLATION

This section contains the information necessary to put the
4027 into service and to check that it is working properly.
The convergence portion of the installation procedure may
need to be done each time the terminal is moved to a new
location. These adjustments should be performed only by
qualified technicians.

INITIAL CHECKOUT

Inspection and Power-up

1.

Place the 4027 at the location where it is going to be

used.

Do not plug the unit into the power
outlet yet!

Remove the top cover (three screws on each side, three
in back) and inspect the instrument to see that nothing
has come loose in transit. Look for loose parts, circuit
boards, deflection components, and so on. Circuit board
locations are shown in Figure 2-6.

Inspect the label on the rear panel to see which options
have been installed. Certain jumpers may need to be set.
Refer to Section 4 for the necessary procedures. (Jumper
settings on the circuit boards in the standard version
of the 4027 are set at the factory. These settings are
included under JUMPER SETTINGS at the end of this
section for reference.) Once the jumpers have been set,
replace the top cover.

Check the line voltage selector to insure that it is set
to the proper range. Refer to LINE VOLTAGE SELECTION
later in this section.

4027 SERVICE VOL. 2 @ 2-1



INSTALLATION

Plug the 4027 power cord into the power outlet. Turn on
the power and wait a few minutes for the unit to warm
up.

During this time, the battery-powered RAM and system RAM
on the Processor Board and the Display Memory RAM are
checked. Defective system RAM results in a RAM ERROR
message on the display. If a block of Display Memory 1is
found defective, no error message is displayed but the
terminal avoids using that block of memory and the
number of free memory blocks appearing in the STATUS
message will be reduced (see Step 6).

A RESET message may appear. This could mean that the
batteries for the battery-powered RAM have discharged.
They should recharge during normal operation of the
terminal. If the RESET message persists, check the
battery connector (on the Processor Board) or look for a
defective component.

SHIFT-STATUS Message

6.

2-2

Press SHIFT-STATUS and examine the STATUS message (see
Figure 2-1).

The STATUS message has three parts: the initial letter U
or B which indicates unbuffered or buffered operation,
the command character (such as "!"), and a number which
indicates how many 16 byte blocks of display memory are
available.

Refer to Table 2-1 and see that the number shown
corresponds with the amount of display memory installed.
This number may vary slightly, depending on which op-
tions are installed and how many keys have been pressed.

@ 4027 SERVICE VOL. 2
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INSTALLATION

u ! 988

UNBUFFERED COMMAND CHARACTER 988 BLOCKS OF

MODE IS “1 MEMORY LEFT
B \ 988

BUFFERED COMMAND CHARACTER 988 BLOCKS OF

MODE 1S\ MEMORY LEFT

(2401) 2657-4

Figure 2-1. STATUS Messages.

Table 2-1

DISPLAY MEMORY BLOCKS

Number of Free
Display Memory Display Memory Blocks
8K (Standard) 448
16K (Option 21) 960
32K (Option 22) 1984

4027 SERVICE VOL. 2 @ 2-3



INSTALLATION

SYSTAT Message

7.

Type !SYSTAT and press the RETURN key. Note the firmware
version (V#= ) in the SYSTAT message (see Figure 2-2).

FIRMWARE VERSION #1

st t :
TB= zZ48@ RB= 2408 DL= B M=1 RM=65 W=098 @
TS= 4 718 12 2 8 8 8 8 9 8 8 8 g4 @ 4
CC=! F5=% PR=GIME:%" »

[0
w
[0}
ot
w

g, 54,188

2656-102A

Figure 2-2. The SYSTAT Message.

TEST Message

8.

Type the TEST command (!TEST <CR>, where "<CR>" means
"press the RETURN key."). After a delay, the bell sounds
and the terminal displays a message consisting of the
following: checksums for part of the firmware contained
in the system ROM; a sample of each character in the
standard character font (also font 1, if it is in-
stalled); and a string of 21 A's, three in each of the
terminal's seven default colors (see Figure 2-3). In
addition, the LEDs in the four lighted keys on the
keyboard come on during the test.

2-4 @ 4027 SERVICE VOL. 2
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4 141 T7F O 44
AR RAE B e DR O BN T BOEBEEERY | U HENE T ( Ikt , —, SBL123456789: ; < = - P@EBCDEF GHITKLIMNC
PARSTUMWA Y ZL .1 3hcde$ hi jk Imnopgr=tusixt 7f1‘”%
mmmm ] AR bl B - it HH IR
4 141 7744 SYSTEM ROM
CHECKSUMS
ML IERHAR B Y e DHh iR O 00N 3 BB TR VURETE T (ke — SP1E34S6T89: 5 ¢ = - P@GBCDEF GHI JKLIMNO
THE 128 ASCII
CHARACTERS

PORSTIUNVWKYZL -1~ _*abcdefghi jk lmnoparstuswx<yz{ . }7%

ik HH HEE - R | 1 1| it - NI N SBASRRS bl B - ik HH +58ER |

RULING
CHARACTERS
HAHRRNRE-H | FH N | inbinininink P75 SRR T SRARREAD b § .
SEVEN
] VISUAL
e oY Ve Ve Ve Ve Ve VaVateyetatetebo ATTRIBUTES

(PN SE d
CoO C1 C2 C3 C4 C5 C6

2656-103

Figure 2-3. The TEST Message.

9. Compare the checksums given in the TEST message to those
given in Table 2-2 to see that they are correct for the
firmware version (V#=z ) which is installed. If they are
incorrect, system ROM may be defective.

Table 2-2

FIRMWARE CHECKSUMS

Firmware Version Checksums
1.1 141 180 228 32
1.1 with Opt. 10 75 156 228 177

4027 SERVICE VOL. 2 REV A, MAR 1980 2-5




INSTALLATION

10. Check to see that there is a full complement of upper
and lower case ASCII characters and that seven distinct
colors are displayed in the A's at the bottom.

GTEST Message

11. Type the GTEST command (!GTEST <CR>). The terminal tests
its Graphics Memory, then displays a list that indicates
how much memory is available and whether or not the
memory is functioning (see Figure 2-4).

-
2

1. ROMis enabled in fonts 1 and 3.

32
LLLEE]

" IJFEtDDJ“-Jm'LﬂhUJNH
5555564553

r
?
3

2. RAM is enabled and functioning
in fonts 16 through 31 (option 27).

—

w
ey
%
.

2656-104

Figure 2-4., The GTEST Message.

2-6 @ 4027 SERVICE VOL. 2



INSTALLATION

Compare the list on the display with Table 2-3 to insure
that the proper amount of RAM and ROM is installed and
functioning. Additional information on RAM and ROM installa-
tion is available under JUMPER SETTINGS in this section and
in Section 4, OPTIONS.

Table 2-3

GTEST MESSAGES

Memory Installed

Normal Message

Error Message

16K (Standard)

1 through 23: NO MEM (a)

24 through 31: 0K

’ RAM ERROR
32K (Option 27) 1 through 15: NO MEM (a) will appear
for each
16 through 31: OK font found
defective.
48K (Option 28) 1 through 7: NO MEM (a)
8 through 31: 0K
64K (Option 29) 1 through 31: OK (a)
ROM Fonts 1 through 7: ROM FONT no error
1 through 7 will appear for each message

ROM Font installed.

(a) ROM takes precedence over RAM. ROM FONT may appear in 1

through 7 (only).

4027 SERVICE VOL.
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INSTALLATION

RAM ERROR Message

The RAM ERROR message consists of four integers, followed by
the message "RAM ERROR" (see Figure 2-5). The first integer
indicates the font containing a RAM error. The last three
integers are a code denoting which bits have been found in
error. For a detailed interpretation of this message, refer
to the CALIBRATION AND MAINTENANCE section.

PLANE B
FONT PLANEA ’ PLANE C

\ /
2 A 128 BEﬁﬂERROR/G)
27 B 64 amngmoe\cz)

(1) Denotes a memory error in bit 7 of Plane B in font 26 of the Graphics Memory.

(2) Denotes a memory error in bit 6 of Plane B in font 27 of the Graphics Memory.

2656-105A

Figure 2-5. The GTEST "RAM ERROR" Message.

ROM FONT Message

Optional ROM fonts can appear in fonts 1 through 7 of
Graphics Memory. If installed (and enabled by jumper on the
Graphics Memory Controller), these ROM fonts take precedence
over RAM. For example, if Option 29 (64K Graphics Memory) is
installed, and in addition, the Rulings Character Set ROM is
installed in font 3, ROM FONT will appear after 3 in the
GTEST 1list. The 2K block of RAM at font 3 cannot be accessed
as long as ROM font 3 is enabled.

2-8 @ 4027 SERVICE VOL. 2




INSTALLATION

Circuit Board Complement

The 4027 contains the following etched circuit boards (see
Figure 2-6 for their locations).

N
—_

[ASREV)
w N

N — 8 =3 3 vy vy Ly
OWOEOTOUTEWN = 0OWVWEOEJIOUT WM —

Power Supply

Inverter

Graphics Memory

Graphics Memory Controller

Display Controller

Display Memory

Character Set Expansion (optional)
Deluxe Communications

Processor

ROM Expansion

RS-232 Peripheral Interface (optional)
GPIB Interface (optional)

Polling Controller Interface (optional)
Polling Controller (optional)

High Voltage

High Voltage Control

External Convergence

Display Interconnect

Deflection

Z-Axis and Convergence

Current Loop Interface (optional)
Motherboard

Keyboard (not shown in Figure 2-6)

4027 SERVICE VOL. 2 @ 2-9
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®

©

L -
S ——
C |
| . ) |
[ ]

b

5 @5@(1)8@60

e )

4

/

6lo

—},

©—

(on slide-out tray
at base of terminal)

A

/

Figure 2-6. Circuit Board Locations.

®E

through

2656-109A
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INSTALLATION

ROUTINE CONVERGENCE ADJUSTMENT

1. Turn the 4027 on and allow it to warm up for at least 30
minutes. Then type the CAL command (!CAL <CR>).

This command assigns each of the function keys F1 through
F8 to a color and F9 to an alignment grid. The Kkey
assignments are displayed on the screen. Press the
function keys from F1 through F8 and check that the
following colors appear on the screen, in sequence:
White, red, green, blue, cyan, magenta, yellow and black.
See Appendix A for a definition of the colors.

2. Remove the two screws securing the External Convergence
Board tray and slide out the tray (Figure 2-7).

The External Convergence Board contains 27 adjustments
arranged in groups of three. Looking at the board from
the front of the terminal, there is a direct correspon-
dence between each of these groups and an area on the
screen. For example, upper left on the board corresponds
to upper left on the screen. In addition, the adjustments

are color coded: the red adjustments control the red
beam, and so on.

4027 SERVICE VOL. 2 @ 2=-11



INSTALLATION

BEAM MOVEMENTS
PRODUCED BY
THE CONTROLS

+
i
|

PN PO T

UPPER LEFT
ON SCREEN

HMWWWWW

EXTERNAL CONVERGENCE BOARD : S

Figure 2-7. Routine Convergence Adjustments.
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INSTALLATION

3. Press the degaussing button on the rear panel for 2 or 3
seconds. Then press function key F9 to display the
alignment grid.

4. Refer to Figure 2-T7 for the direction of beam movement
produced by the convergence adjustments. For each area,
converge the red and green first, then converge the blue
with them. When red, blue, and green beams are converged
properly, the images produced by the beams will coincide
over the entire screen (there will be a minimum of color
fringes).

Begin adjusting in the center (first the red and green,
then the blue) and continue in the following order:
center top, center bottom, center right, center left, top
right, bottom right, top left, and bottom left.

5. Once satisfactory convergence has been obtained, return
the External Convergence Board to its compartment and
exit from the CALIBRATE function by pressing any key but
F1 through FO.

LINE VOLTAGE SELECTION

Line voltage selection is determined by the orientation of
an etched circuit card within an integral line filter, fuse
holder and line voltage selector assembly. The selected
voltage is visible through a window in the sliding plastic
cover over the card (see Figure 2-8).

4027 SERVICE VOL. 2 @ 2-13
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.

-

Figure 2-8. Line Voltage Selection.
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INSTALLATION

To change the line voltage range, do the following:
1. Turn off the power and unplug the power cord.

2. Unplug the power cord from the rear of the terminal
and slide the plastic window to the left.

3. Remove the fuse by pulling out the tab labeled "FUSE
PULL"™ until one side of the fuse comes loose from
the holder, then pulling it away from the other
contact.

4. Carefully remove the etched circuit card with needle
nose pliers or by inserting a pointed object through
the small hole in the card and pulling out the card.

5. There are four numbers on the circuit card; 100,
120, 220 and 240. Orient the card so that the proper
voltage can be read right side up. Then reinsert the
card (in this orientation) into its socket. Once
this card is installed, only the proper line voltage
should be visible.

6. If 100 or 120 VAC has been selected, install a 64,
fast-blow fuse. If 220 or 240 VAC have been select-
ed, install a 3A, fast-blow fuse. ’

7. Slide the plastic cover to the right and install the
PROPER power cord. See AC POWER CORD AND GROUNDING
REQUIREMENT below and Figure 2-9.

AC POWER CORD AND GROUNDING REQUIREMENT

The 4027 has a detachable three-wire power cord with a
three-prong polarized plug for connection to the power
source and safety grounding. The Safety Ground terminal of
the plug is directly connected to the instrument frame for
shock protection. This plug should be inserted into an
outlet with a safety grounding contact. Otherwise, connect
the frame of the instrument to a suitable safety grounding
system.
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See Figure 2-9 for standard power cords to use in the United
States. Use only these cords (Tektronix Part Number 161-
0066-00 for 100 or 120 VAC, Part Number 161-0066-01 for 220
or 240 VAC). In other jurisdictions, use a plug that
satisfies local regulations.

100-120 VAC 200-240 VAC

P/N 161-0066-00 P/N 161-0066-01

Power Cord Conductor Identification

Conductor Color Alternate Color
Ungrounded (Line) Brown Black
Grounded (Neutral) Blue White

Grounding (Earthing) Green-Yellow Green-Yellow

2131-3

Figure 2-9. Standard Power Cords (USA).

JUMPER SETTINGS

Only those jumper-selectable circuit options for the stan-
dard 4027 will be covered in this section. Consult Section
4, OPTIONS for information pertinent to optional ' v
configurations of the 4027. In some cases, as with firmwar
or alternate character set options, information will be
contained in both sections.
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NOTE

All jumpers are normally set at the
factory and are included here only for
reference. However, as optional RAM and
ROM are installed, jumpers may need to
be changed to reflect the new configura-

tion.

Lethal voltages are present at various
places inside the terminal. Before exam-
ining or changing any jumper settings on
any of the boards, turn the terminal
power off and unplug the terminal from
the power source.

To examine or change any jumper settings, turn the 4027 off
and unplug it from the power source. Remove the instrument
cover. See Figure 2-6 for the location of the various
boards.

When all jumper settings have been checked, replace the
instrument cover.
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Graphics Memory Controller Board

Refer to Figure 2-10.

1. Install RAM jumpers according to Table 2-4,.

Table 2-4

GRAPHICS RAM JUMPER SETTINGS

Configuration Jumper Pins

16K (standard) permanently enabled
32K (Option 27) 2

48K (Option 28) 2, 1

64K (Option 29) 2, 1, 0

2. Jumper a set of pins for each ROM Font present on the
Character Set Expansion Board (see Section 4, OPTIONS).
Font 0 is permanently enabled unless the etched circuit
is cut between the pins labeled "0O",

3. If a character set other than the ASCII set is desired at
Font 0, cut the etched circuit at "ASCII DISABLE". (This
should only be done if a ROM is installed at font 0O on
the Character Set Expansion Board. See "Character Set
Expansion Board" in Section 4, OPTIONS.)
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.
.
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e

Figure 2-10. Graphics Memory
Controller Jumper Settings.

4027 SERVICE VOL. 2 @



INSTALLATION

Deluxe Communications Board

Refer to Figure 2-11.

1. Set the Transmit Clock jumper to position "A"™ for normal
operation (transmit baud rate set by the internal baud
rate generator).

To use an external clodk, set the jumper to position "B."
In this position, pin 5 of J2 becomes an input.

NOTE

To use an external transmit clock, the
internal baud rate generator must be set
to "0O" baud by a BAUD O command to the
terminal. In addition, the terminal must
have Option 1 RS-232 host cable in-
stalled. ’

2. The processor bus address for the board must be set to
X'870' by installing a jumper as shown in Figure 2-11.
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Display Memory Board

Refer to Figure 2-12.

1. Set SA, SB, and SC to 4 if UK RAM chips are installed (8K
of Display Memory).

Set SA, SB and SC to 16 if 16K RAM chips are installed
(16K or 32K of Display Memory).

2. Set the Address Select jumpers A12, A13, and A14
according to Table 2-5.
Table 2-5

DISPLAY MEMORY RAM JUMPER SETTINGS

8K (standard) | 16K (Option 21) | 32K (Option 22)

A1Y 1 1 X
A13 1 X X
A12 X X X

3. Set INT (interrupt) to V (vectored).

4. Set the Hard Copy jumper (labeled HCU) to V (Video).
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i

Nois-

16K ) 32K
(OPTION 21) (OPTION 22)

Figure 2-12. Display Memory
Board Jumper Settings.
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ROM Expansion Board

Refer to Figure 2-13.

1. Set the ROM jumper to "IN" for each ROM installed, and to
"OUT" if the ROM is not installed. If two ROM Expansion
Boards are installed in the terminal, ROMs 9 and 10 can
be jumpered "IN" on one of the boards only.

2. If one ROM Expansion Board is installed, set the Board
Select jumper to "1." If two ROM Expansion Boards are
installed, set the jumper on one board to "1" and the
jumper on the other board to "2."

3. Set the F-ROM jumper to "IN" if the F-ROM is to be
addressable from the processor bus. Otherwise, set it to
"ouT."

4, To permit using "non-paging" FIXIT ROM instead of "pag-

ing" FIXIT ROM, cut the etched circuit at the "FIXIT"
cut-strap.
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Figure 2-13. ROM Expansion
Board Jumper Settings.
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Section 3

CALIBRATION AND MAINTENANCE

CALIBRATION AND ADJUSTMENT SCHEDULE

The 4027 calibration procedures should be performed accord-
ing to the schedule shown in Table 3-1.

Table 3-1
CALIBRATION AND ADJUSTMENT SCHEDULE

Section Schedule

Power Supply

A. Routine Every six months for the first
year of operation, every year
thereafter; should always be done
before the Display Calibration.

B. Post-Maintenance After repair to the inverter or
power supply circuitry.

Display
High Voltage, Z-Axis Every six months for the first
and Purity, Deflection,|year of operation, every year
Convergence, Fine thereafter. Whenever the
Deflection, Fine display circuitry is repaired
Convergence or the crt is replaced.
High Voltage After repair to the
Efficiency Check High Voltage Board or
High Voltage Control Board.
Processor Clock Every six months for the first
year of operation, every year
thereafter.
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Operation with defective or incorrectly
replaced parts or after improper servicing
may produce hazardous x-radiation. Speci-
fied crt anode voltage: 21KV.

POWER SUPPLY CALIBRATION AND ADJUSTMENT

The power supply calibration procedure is divided into two
sections: Routine Calibration and Post-Maintenance Calibra-
tion. Routine calibration should be done on a routine basis in
conjunction with the display calibration procedures. Post-
maintenance calibration should be done after repair to the
power supply or inverter circuitry. In either case, the steps
within each section should be done in sequence.

Hazardous voltages are present in this
circuitry. The filter capacitors in the
Inverter circuit may retain a hazardous
charge for some time after the terminal is
turned off. A neon lamp on the Inverter

Board blinks until these capacitors have
discharged to a safe level.
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Routine Calibration and Adjustment

Equipment Required
TEKTRONIX 465 Dual Trace Oscilloscope (or equiValent).
TEKTRONIX DM 501 Digital Voltmeter (or equivaleﬁt).
Variable autotransformer, 500 watts minimum.

Triplett type 630 VOM (or equivalent).

NOTE

Instrument settings are given within
brackets near where they are referenced in
the calibration procedure. For example,
[2V/div,20 ms/div] means set the oscil-
loscope to 2 volts/division vertical
sensitivity and 20 milliseconds/division
sweep speed.

Preliminary

1. MAKE SURE THAT THE POWER IS OFF. Remove the power supply
assembly from the chassis (see Figure 3-1). Disconnect J206
and J207 so that the power supply can lie down flat behind
the terminal.

2. Make a visual inspection of the power supply. Check to see
that all wiring is properly connected (except J206 and
207). Look for any burned or damaged parts and make sure
that the proper fuses are installed (two on the Power
Supply Board, one in the line filter assembly).
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Figure 3-1. Routine Power Supply Calibration.
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Voltage Calibration and Adjustment (refer to Figure 3-1)

1. Turn on the power and connect the digital voltmeter probe
to TP502 (+5.1V SENSE) and the groynd lead to TP311 (GND
SENSE). Using R601, set the voltage to 5.100 Volts. (This
voltage affects all instrument calibration. Set it accu-
rately.)

2. Verify that the voltages in Table 3-2 are within
specifications.

Table 3-2
REGULATED VOLTAGE MEASUREMENTS

Supply Voltage Test Point Range
=5 (+1%) TP163 - 4.95 to - 5.05 s
#12(+1%) TP101 +11.88 to +12.12 ., .
~12(+1%) TP199 -11.88 to -12.12 o )
+30(+5%) TP215 +28.5 to +31.5 S/
~30(+5%) TP295 28.5 to -31.5 (5%) =z
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Set up the oscilloscope [.5V/div,
check that the ripple voltages in Table 3-3 are no greater
than 100 mV (see Figure 3-2).

Table 3-3
RIPPLE VOLTAGE CHECKS

10 us/div,AC coupled] and

Supply Voltage | Test Point Ground Reference

+5 Mother Board J13 e J1i

-5 Mother Board J1-3 Jeo e J14

+12 Mother Board J1-11 e o J14

=12 Mother Board J1-T7 se e JH

+30 Display .
Interconnect J182-17 | .7~ ~J182-18

=30 Display - -
Interconnect J182-U ST J182-18

3-6
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Figure 3-2. Ripple Voltage Measurements.
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4.

TURN OFF THE POWER, then reconnect J206 and J207 on the
Power Supply Board (reposition the assembly as necessary).

The high voltage power supply is enabled
during the following three steps. If there
is a malfunction in the high voltage cir-
cuitry, or if repair has been done to that
circuit, it should be disabled before con-
tinuing the calibration procedure. Refer
to high voltage adjustment, Step 1.

Turn on the power. g

L

@\
Use the VOM to measure the +6.3 VDC unregulated supply at
J207, Pin 1, with the ground lead connected to J207, Pin 2.
It should be within 5%. 1l

Use the VOM to measure the +110 VDC unregulated supply at
J206, Pin 3, with the ground lead connected to J206, Pin 1.
It should be between 105 and 125 V. (j

Disconnect J206 and J207.

The +8.1VDC and -8.1VDC supplies should be measured with a
VOM or other meter that can "float" above ground (90V).
Connect the ground lead to J208, Pin 2.

§37 ). &%
Measure The +8.1V supply at J208, Pin 1 and the -8.1V
supply at J208, Pin 3. Each of these should be within 10%.

Power Fail Detect Adjustment

1.

3-8

With the line voltage selector card set in the 120 VAC
position (see INSTALLATION section), connect the terminal
to a variable transformer and set the input voltage to 100
VAC.

Connect the oscilloscope [2V/div,20ms/div] to the collector

of Q845 (see Figure 3-1).
P
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3. Adjust R833 (POWER FAIL ADJUST) until narrow, positive-
going pulses appear. The pulses will occur at a 60 Hz.
rate.

4, TURN OFF THE POWER. Reinstall the power supply. Refer to
Figure 3-1 and make sure that everything has been properly
connected.

5. If the display calibration is to be done next, proceed to
that section.

Post Maintenance Calibration and Checkout

Since the inverter circuitry is directly
connected to the AC power line, an isola-
tion transformer must be used to minimize
the shock hazard and prevent damage to the
terminal or test equipment during this
part of the power supply calibration
procedure.

Equipment Required
TEKTRONIX 465 Dual Trace Oscilloscope (or equivalent).
TEKTRONIX DM 501 Digital Voltmeter (or equivalent).
Variable autotransformer, 500 watts minimum.
Triplett type 630 Multimeter (or equivalent).

Isolation transformer, 500 watts minimum.

NOTE

Instrument settings are given in brackets
near the instrument reference in the fol-
lowing procedures. For example,[10v/div,
2ms/div] means to set the oscilloscope to
10 volts/division vertical sensitivity and
2 milliseconds/ division sweep speed.
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Preliminary

1.

MAKE SURE THAT THE POWER IS OFF. Position the power supply
assembly at the rear of the chassis (see Figure 3-3). All
connections to the power supply should be made except J206,
J207, and J210. This allows the ‘assembly to lie flat behind
the terminal and, at the same time, disables the high
voltage supply and the inverter switching transistors.

Make a visual inspection of the power supply. Check to see
that all wiring is properly connected. (See the Power
Supply portion of the Display Interconnect Wiring Diagram
following the Schematics in Section 7.) Look for any burned
or damaged parts and make sure that the proper fuses are
installed (two on the power supply circuit board, one in
the line filter assembly). '

The following checks and adjustments must
be performed using a suitable power line
isolation transformer. Use extreme caution
when connecting any instrument to the cir-
cuit.

Primary Capacitor Check

1.

Turn on the power. The neon light, DS221, on the Inverter
Board should start blinking.

Connect the ground lead of the VOM to the junction of RA41
and R241 (18K,2W) on. the Inverter Board. Read the voltage
at TP121. It should be about +150 V. Reverse the meter
polarity, then read the voltage at TP221. It should be
about -150 V.,

Turn off the power.

Control Circuit Check

1.

Disconnect J221 (bridge diode on the Inverter Board), then
turn on the power.

Measure the voltage across C821 on the Power Supply Board.
It should be about 22 V. '
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Figure 3-3. Post-Maintenance Power Supply Calibration.
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3.

Set up the oscilloscope [10V/div, 10 us/div] and observe
the waveform at TP728 and TP729. 1.3 us pulses spaced at
about 25 us should appear at these points.

Power-Up Power-Down Sequence Check

1.

With one channel of the oscilloscope connected to TP729 and

the other connected to the positive side of C821, check to

see that when power is shut off, the pulses at TP729 stop
before C821 has discharged more than 2 volts.

Check to see that when power is turned on, pulses do not

appear at TP729 until C821 has charged up to 18 to 20
volts.

Base Drive Circuit Check

1.

TURN THE POWER OFF, then connect J210 (base drive to the
inverter switching transistors).

Connect a jumper between TP611 and TP703 on the Power
Supply Board.

Turn the power on, then check to see that the waveform
depicted in Figure 3-4 appears at TP728 and TPT729.

10 us/Div, 10V/Div  2656-113A

Figure 3-4. TP728 and TPT729.
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Connect the oscilloscope ground lead to TP221 on the
Inverter Board and the scope probe to the cathode of CR211
[1V/div]. The waveform shown in Figure 3-5 should appear.

10 ws/Div, 1V/Div 2656-114A

Figure 3-5. Inverter Base Drive.

Connect the oscilloscope ground lead to the top end (near-
est the switching transistor) of R11 on the Inverter Board.
Connect the probe to the cathode of CR111. The waveform
shown in Figure 3-5 should appear here.

TURN OFF THE POWER, then remove the jumper between TP611
and TP703.

Power-Up Check

1.

2.

Reconnect J221.

Connect the oscilloscope to +5V at TP502 and turn on the
power while observing the oscilloscope.

If the +5 volt supply does not come up to voltage, and the
power supply makes a buzzing sound, it is probably current
limiting. In this case, further troubleshooting is needed.
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The inverter circuitry is directly
connected to the AC power line. An isola-
tion transformer must be used for Step 4.

4, TURN THE POWER OFF and connect the oscilloscope [50V/div,
10us/div] to the top end of R11 (nearest the switching
transistor). Connect the scope ground lead to TP221. Re-
store power and check to see that the waveform shown in
Figure 3-6 appears. The negative and positive going por-
tions of the waveform should be symmetrical.

10 us/Div, 50V/DiV 5656 118a

Figure 3-6. Inverter Collector.
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Power Fail Signal Check

1. Connect channel 1 of the oscilloscope to TP502, +5V SENSE.
Connect the second channel to TP701, PWDN-O [1V/div,
10ms/div, DC trigger from channel 1]. Observe the power up
timing. PWDN-0 should not go up until at least 20 ms after
the +5V supply has come all the way up (see Figure 3-T7).

+5V
SUPPLY ‘ |

20ms — 2ms

PWDN-0

PWDN-0 SEQUENCE
2656-159

Figure 3-7. PWDN-0O Sequence.

2. Reverse the oscilloscope probes and set the time base at
ims/div. Observe the power-down timing. The +5V should go
down at least 2 ms after PWDN.
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Power Supply Sync Check

Connect the oscilloscope to the cathode of CR606 [2V/div,
10us/div] Observe that when power is turned on, positive-going
pulses spaced at about 25 us appear.

After one or two seconds, the spacing should suddenly decrease
to about 21 us. This indicates that the supply has synchron-
ized to the logic circuits.

Voltage Adjustments

TURN OFF THE POWER and remove the oscilloscope leads. Then do
the Voltage Calibration and Adjustment and Power Fail Detect
Adjustment portions of the Routine Calibration procedure,
earlier in this section.

DISPLAY CALIBRATION AND ADJUSTMENT i

This procedure uses the CALIBRA;E‘funotion of the terminal. To
activate this function, enter {(HCAL <CR> from the keyboard (see
USING THE SELF-TESTING COMMANDS). This command programs each
of the function keys F1 through F8 to display a color and F9
to display an alignment grid. The !CAL command also displays
the key assignments on the screen. These assignments are as
follows: F1=WHITE, F2=RED, F3=GREEN, F4=BLUE, F5=CYAN, Fé6=
MAGENTA, F7=YELLOW, F8=BLACK, F9=GRID.

Pressing the ESC key terminates the CALIBRATE function and
resets the terminal. If any key but ESC or F1 through F9 1is
pressed during CALIBRATE, the initial message is redisplayed.

There are hazardous voltages present at
several locations within this circuitry.
Refer to Figure 3-8.
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Figure 3-8. Hazardous Voltage Locations.
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Equipment Required

TEKTRONIX 465 Dual Trace Oscilloscope (or equivalent).
TEKTRONIX DM 501 Digital Multimeter (or equivalent).
TEKTRONIX P6508 Temperature Probe (or equivalent).

High voltage probe (Tektronix Part No. 010-277-00 or
equivalent). .

Alignment graticule (Tektronix Part No. 067-0884-00).
Extender Board (Tektronix Part No. 067-0882-00).
Degaussing coil (General Cement, or equivalent).

Hand magnifier, 25X to 50X.

TEKTRONIX J16 Photometer with a. J6503 Illuminance Probe
(or equivalent).

Yoke positioning wedges (Tektronix Part No. 214-2845-00).

NOTE

Instrument settings are given in brackets
near where the instrument is called for in
the calibration procedure. For example,
[2V/div,10 us/div] means set the oscillo-
scope to 2 volts/division vertical sensi-
tivity and 10 microseconds/division sweep
speed.
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Preliminary

1. TURN OFF THE POWER and remove the high voltage cover on the
right front of the chassis (see Figure 3-9).

2656-116

Figure 3-9. High Voltage Cover Removal.
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Set the Red, Blue and Green Gain adjustments (R101, 201 and
301 on the Z-axis and Convergence Board) fully
counterclockwise. All other potentiometers on the Z-axis
and Convergence, High Voltage, High Voltage Control, Exter-
nal Convergence, and Deflection Boards should be centered.
Figures 3-10, 3-15, and 3-16 show the component locations.

High Voltage Adjustment

1.

Disconnect J141 (+110 Vde) on the High Voltage Board and
J122 (high voltage output transistor) on the High Voltage
Control Board (see Figure 3-10).

Turn on power. Check to see that there is a low logic
level present at the high voltage inhibit input (TP4 on
the High Voltage Control board).

Using the square pins provided on the High Voltage Control
Board, place a jumper from collector to emitter on QUA49.
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Figure 3-10. High Voltage Adjustments.
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3-22

Connect one channel of the oscilloscope [2V/div,10 us/div]
to TP2 and check for oscillation at 30 to 40 Khz (25 to 33
us). Refer to Figure 3-11a.

Display the H RAMP signal by connecting channel 2 of the
oscilloscope [2V/div] to TP3 . Tune L245 until the high
voltage oscillator locks in sync with H RAMP. For every
two cycles of the high voltage oscillator there should be
one H RAMP cycle.

After the oscillator has been locked on to the H RAMP,
decrease the oscilloscope sweep speed until the peaks of
the oscillator waveform can be easily compared to each
other. At this point, L245 should be readjusted slightly
so that the peaks of the waveform are equal in height (see
Figure 3-11Db).

H. V. OSCILLATOR

H RAMP

a. HIGH VOLTAGE OSCILLATOR AND H RAMP

1y ' I ﬁW* 1 ZﬁéﬁiAL
AN A A AR AN N A kv osciLLaTor
AVAVATAVAVAVRVETAVATEVATAVATA

-
-~
-
i
-
-
-]
-]

Vivy

Vi
#”;/";/'“” (}“’”’ >7 /st H RAMP
AV &LV WAV,

2656-125A

50 |

b. HIGH VOLTAGE OSCILLATOR OUT OF ADJUSTMENT

Figure 3-11. High Voltage Oscillator Adjustment.
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Connect channel 1 of the oscilloscope to J122, Pin 1, and
check that a 10 V square wave is present.

TURN OFF THE POWER, then remove the jumper on QHA4Q,
Reconnect J122 and the +110VDC line.

MAKE SURE THAT THE POWER IS OFF.

CONNECT THE GROUND LEAD OF THE DIGITAL VOLTMETER HIGH
VOLTAGE PROBE TO THE CHASSIS. Place the high voltage probe
far enough under the anode cap on the crt to make contact.

Turn on the power. Adjust R415 on the High Voltage Control
Board to set the anode voltage to 21 KV.

Z-Axis and Purity Adjustment

1.

Enter the CALIBRATE command then press F8. This displays a
black field on the screen. Adjust the RED G2 control
(R524, Figure 3-10) until a red raster is just visible
(the screen should be shielded from ambient light while
doing this). Readjust the RED G2 until the raster just
disappears. Repeat the G2 adjustment  for green (R506) and
blue (R406).

TURN OFF THE POWER. Remove the high voltage probe.

Connect the digital multimeter (set to measure 100 uA) in
series with the cathode lead to the red gun of the crt
(refer to Figure 3-12).

Restore power and press F2. (This displays a red field.)
Set the contrast control fully clockwise. Position the
photometer against the center of the screen and shield the
screen from ambient light. Now adjust R301 on the Z-Axis
and Convergence Board (Figure 3-16) until the photometer
reads 3.0 foot-lamberts.

The reading on the digital multimeter should not be
greater than 150 ua. If a beam current greater than 150 ua
is necessary to obtain 3 foot-lamberts with the RED GAIN
ad justment, the crt should be replaced.
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Z-AXIS AND ) Z-AXIS AND CONVERGENCE BOARD
CONVERGENCE BOARD

\

CATHODE

CRT

NORMAL CONNECTION

RED CATHODE CURRENT
TEST SET-UP

2656-160

Figure 3-12. Cathode Current Measurement.
6. Press F3 (displays a green field) and adjust GREEN GAIN
(R201) for a photometer reading of 5.9 foot-lamberts.

7. Press FU4 (displays a blue field) and adjust BLUE GAIN
(R101) for a reading of 1.1 foot-lamberts.

8. Display the cross hatch pattern by pressing F9. Then

adjust the FOCUS adjustment (R1140, Figure 3-10) for best
overall focus.
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9. Place an external degaussing coil next to the crt. Ener-
gize the coil and move it over and around the crt. Now
slowly draw the coill away from the front of the crt. At a
distance of 8 to 10 feet, turn off the coil.

10. Press F2 (displays a red field) and set the contrast to

maximum clockwise.

This procedure exposes the service person
to hazardous voltages. Use extreme cau-
tion.

Loosen the deflection yoke just enough to let it slide
toward the rear on the crt neck (see Figure 3-13). Adjust
the purity rings to obtain the purest red "ball" in the
center of the display. 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
read just the yoke and purity rings slightly for best red
beam landing (least illumination of the blue and green
phosphor dots).

11. TURN OFF THE POWER and remove the digital multimeter.
12. Tighten the yoke clamp.

13. Remove the paper backing on the three rubber wedges,
exposing their adhesive coatings.

Insert the wedges between the yoke and the crt funnel,
with the adhesive side touching the crt. The adhesive will
stick to the crt. Insert two wedges on the top and one on
the bottom, about 120 degrees apart. Make certain that the
front opening of the yoke is equidistant from the crt
funnel (see Figure 3-13).
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Figure 3-13. CRT Deflection Component Locations.
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.Deflection Adjustments

1.

Center all adjustments (except RED, BLUE and GREEN GAIN)
on the Deflection, Z-Axis and Convergence and External
Convergence Boards.

Press F9 to display the crosshatch pattern. Adjust the
convergence magnets on the convergence coils and the blue
lateral magnet for best convergence at the center of the
screen. The red, green, and blue images should coincide.
(See Figure 3-13).

Press F8 to display a black screen. Place an incandescent
lamp directly in front of the screen and at least six feet
away from it. Place the alignment graticule against the
face of the crt (see Figure 3-14). The lines etched

4o27

Figure 3-14. Alignment Graticule Installation.
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For

3-28

on the graticule cast shadows on the face of the crt. The
shadow cast by the outermost line should fall just at the
inner edge of the black area which surrounds the phosphor
portion on the face of the crt. When the graticule has
been centered, tape it in place. The shadows cast on the
face of the crt will be used as references for the various
deflection adjustments.

the remaining deflection adjustments, refer to Figure 3-15.

Press F9 to display the crosshatch and center the pattern
vertically with V POS (R351).

Using V SIZE (R125), roughly fit the crosshatch to the
alignment graticule.

Adjust H HOLD (R329) either clockwise or counterclockwise
until horizontal sync is lost, then bring it back slowly
until sync 1s regained. Note the position of the trimpot.
Repeat this going in the opposite direction, again noting
the position of the pot when sync is regained. Center the
adjustment between these two positions.

Adjust H PHASE (R205) until the display distorts, then
folds around at the left side. Avoiding the distortion,
attempt to center the display horizontally using the H
PHASE control.

Adjust H POS (R755) to center the pattern horizontally.

Using H SIZE (R871), adjust the width of the pattern until
it roughly matches the graticule.
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Figure 3-15. Deflection Board Adjustments.
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Adjust the Horizontal Linearity coil (L791) for maximum
crosshatch width. If necessary, adjust H SIZE to bring the

.pattern on the screen, then readjust L791 to bring in the

left edge of the pattern just until the squares in the
left side of the pattern are roughly the same width as
those on the right. Readjust H POS to center the pattern

Adjust the TOP BOT GEOM (R235) and L R 3YM (R413) and, if
necessary, rotate the yoke to obtain flat lines on the top

Adjust SIDES GEOM (R873) to straighten the sides of the
test pattern and readjust H SIZE (R871) for proper width.

convergence adjustments involve the Z-Axis and Convergence
the External Convergence Boards, shown in Figure 3-16, as
as the convergence coils and the blue lateral magnet

assembly, details of which are shown in Figure 3-13. Refer

to Figure 3-17 showing alignment grid movements produced

10.
horizontally.
1.
and bottom of the test pattern.
12.
13. Remove the alignment graticule.
Convergence Adjustments
The
and
well
also
by the various adjustments.

1. TURN OFF POWER and install the Z-Axis and Convergence
Board on the extender board, using the support bracket
(see Figure 3-16). Turn on the power.
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Figure 3-16. Convergence Adjustments
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Figure 3-17. Alignment Grid Movements
Produced by the Convergence Adjustments.
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2. Connect the oscilloscope probe to the signal (J92-2)
end of R138 and the probe ground lead to the opposite
end of R138 [50 mV/div,2 ms/div]. Adjust CENTER RED
(R325) on the External Convergence Board so that the
bottom of the waveform is at 0 V (see Figure 3-18).

3. Repeat Step 2 for GREEN (scope across R148 and adjust
R326) and for BLUE (scope across R168 and adjust
R327).

4, Adjust the red, blue and green radial convergence
magnets and the blue lateral magnet for best
convergence at the center of the screen.

Adjust VERT AMP (R449) and VERT BAL (R501) for best
red-green convergence along the center vertical line.

(2]

B ZERO VOLTS

2656-124

Figure 3-18. Convergence Waveform (R138, 148, 168).
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6. Connect the oscilloscope to TP551 [.5V/div,2ms/div].
Adjust VERT OFF (R503) to set the bottom of the
waveform to 0 V (see Figure 3-19). If necessary,
readjust the center adjustments on the External Con-
vergence Board for best convergence.

'R~ ZERO VOLT
REFERENCE

2656-126

Figure 3-19. Vertical ConVergence Waveform (TP551).

7. Adjust TOP CENTER BLUE (R227) and BOTTOM CENTER BLUE (:
(R427) on the External Convergence Board to converge
blue with red and green. Repeat Steps 4, 5, and 6 to
obtain the best possible convergence along the center
vertical lines.

8. Adjust HORIZ BAL (R403) and HOR AMP (R539) for best
convergence along the center horizontal line.
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9. Connect the oscilloscope to TP532 [1V/div,20 us/div]
and adjust HOR OFF (R601) to set the bottom of the
waveform to 0 V (see Figure 3-20). If necessary,
readjust the center adjustments on the External Con-
vergence Board for best convergence.

N\ ZERO VOLT
REFERENCE

2656-149

Figure 3-20. Horizontal Convergence Waveform (TP532).

10. Adjust LEFT CENTER BLUE (R317) and RIGHT CENTER BLUE
(R337) on the External Convergence Board to converge
blue with red and green. Repeat Steps 7, 8, and 9 for
best convergence. '

11. Connect the oscilloscope to TP531 [.5V/div,5ms/div].
Adjust COR AMP (R735) until the bottom of the waveform
envelope is flat. Adjust COR OFF (R502) to set the
bottom of the waveform envelope at O V (see Figure 3-
21).

12. At the center of the External Convergence Board,
adjust the red and green controls for best center
convergence; then adjust the blue control for best
vertical convergence (observe the horizontal lines).
If necessary, finely adjust the blue lateral magnet
for best blue horizontal convergence while observing
the vertical lines. Make these adjustments as precise-
ly as possible.
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ZERO VOLTS

2656-127

Figure 3-21. Corner Convergence Waveform (TP531).

13. Adjust the red, green, and blue controls on the
External Convergence Board for best convergence in the
following order: right center, left center, top
center, and bottom center. Converge red and green
first, then converge blue.

4. Adjust TOP RIGHT GREEN (R236 on the External Conver-
gence Board) through its entire range while observing
the right, center vertical lines. If the red and green
lines appear to separate, finely adjust COR OFF (R502)
until they no longer separate.

15. Continue adjusting on the External Convergence Board
in the following order: top right, bottom right, top
left, bottom left.

Fine Deflection Adjustments

1.

Install the alignment graticule, centering it as in the
initial deflection adjustments (Figure 3-14).

With H POS (R755), line up the center vertical line with
the graticule center vertical line. Then, adjust H SIZE
(R871) to line up the rightmost vertical line on the
crosshatch with the rightmost vertical line on the grati-
cule.

Carefully readjust L791 to line up the vertical lines in
the right half of the screen with the graticule.
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Repeat Steps 2 and 3 as necessary for best results in the
right half of the screen.

Again adjust LT791 slightly to line up the left side of the
crosshatch with the graticule. Repeat Steps 3, 4, and 6 as
necessary for optimum results.

Set V POS (R351) so that the center horizontal line is
centered on the graticule. At this point, rotate the yokes,
if necessary, to make the horizontal lines on the display
parallel with those on the graticule.

Adjust V LIN CENTER (R241) and V SIZE (R125) so that the
bottom half of the crosshatch matches the graticule. Read-
just SIDES GEOM (R873), as necessary, to straighten up the
sides.

If the spacing between the horizontal lines at the top of

the screen is greater than at the bottom, adjust V LIN TOP
(R119) to raise the top edge of the pattern one and a half
to two inches, then readjust V SIZE and V POS to match the
pattern to the graticule.

If the spacing between the horizontal lines at the top of
the screen is smaller than at the bottom, adjust V LIN TOP
to lower the top edge of the pattern one and a half to two
inches, then readjust V SIZE and V POS to match the pattern
to the graticule.

Remove the alignment graticule.

Fine Convergence Adjustments

1.

If necessary, touch up the adjustments on the External
Convergence Board and the blue lateral magnet. Do the
adjustments in the following order: blue lateral, center,
center top, center bottom, center right, center left, top
right, bottom right, top left, bottom left.

TURN OFF THE POWER, remove the extender board, and
reinstall the Convergence and Z-Axis Board.
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High Voltage Efficiency Check

The High Voltage Efficiency Check need only be performed after
major repair to the High Voltage Power Supply circuits. It
should be done at the end of the Display Calibration Procedure
(after Fine Convergence).

1.

3-38

TURN OFF THE POWER and reinstall the digital voltmeter
and high voltage probe as in the initial high voltage
ad justment procedure, earlier in this section.

Restore power, then display a field of black E's on a
white background. This can be done by entering the
following sequence of commands through the keyboard.
A. 'WOR 33 <er>

B. !GRA 1,33 <er>

C. 'PATT P1 CO C7 O 127 64 64 64 64 120 64 64 64 64
127 0 <er>

D. 'ERA G P1 <cr>
Set the anode voltage to 21 KV with R415 on the High

Voltage Control Board, then focus the display with
R1140 (see Figure 3-10).

@ 4027 SERVICE VOL. 2



CALIBRATION AND MAINTENANCE

4. Check the vertical lines in the E's for distortion.
Alternate dots in these lines should not be displaced
by more than one dot width in the horizontal direction
(see Figure 3-22).

—| [-+—— 1 DOT WIDTH

MAXIMUM
0000000 . 0000000
® ®
[ ] [ J
[ J o
o000 0 (X X N N J
® [ J
® ®
® [ J
(X X N N N X ] 0000000

“E” DISTORTION 2656-129

Figure 3-22. "E" Distortion.

The case of the output transistor Q1120 is
at 250 volts.

()]

After the terminal has been on for a few minutes,
check the temperature of the output transistor, Q1120,
using the temperature probe.

If the case of Q1120 is less than 50 degrees C, and

the dot displacement is within tolerance, go to step
7. If not, go to step 6.

6. If the case of Q1120 is less than 50 degrees C, but
dot displacement is greater than one dot width, power
down and remove the 1300 pF capacitor CU435 on the High
Voltage Board. Then restore power and check the
transistor temperature and "E" distortion again. If
they are not within tolerance, the circuit must be
repaired (T440 may need replacement). Otherwise, go to
Step 7.
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If the case of Q1120 is greater than 50 degrees C,
power down and add a .0015 uF capacitor in the holes
provided on the High Voltage Board next to C435. After
this has been done, check the transistor temperature
and "E" distortion again. If they are within toler-
ance, go to 3tep 7. If the temperature is not within
tolerance, power down and replace the .0015 uF capaci-
tor with a .0033 uF capacitor. If "E" distortion 1is
not within tolerance, the circuit must be repaired
(T4L40 probably needs replacement).

7. Press F1 to display a white screen, then set the anode
voltage to 21KV with R415 on the High Voltage Control
Board.

8. TURN OFF THE POWER and remove the high voltage probe
and meter.

PROCESSOR CLOCK CALIBRATION

Equipment Required

Tektronix DC501 Frequency Counter (or equivalent).

An extender board: Tektronix Part No. 067-0846-00.

Procedure

1. MAKE SURE THE POWER IS OFF, then remove the Processor Board
from the Mother Board. Reinstall it using the Extender
Board (see Figure 3-23).

2. Restore power and connect the frequency counter to Pin 50
on the Extender Board [Interval: .01 s, Attenuation: X1].
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3. The frequency should lie between 18.4310 and 18.4330 Mhz.
If it does not, C3 may be adjusted with a non-inductive
tool to bring it within tolerance.

Figure 3-23. Processor Board
Installed on the Extender Board.
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CRT REPLACEMENT ‘ §
Refer to Figures 3-24 and 3-25.

1. TURN OFF THE INSTRUMENT, UNPLUG THE LINE CORD FROM THE
REAR PANEL, and remove the top cover.

2. Remove the bezel from the front of the instrument (see
Figure 3-24).

Figure 3-24. Removing Bezel.
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4.

15.
16..

CALIBRATION AND MAINTENANCE

Disconnect the crt socket and move it aside.

Loosen the Blue Lateral Magnet Assembly and slide it
off the crt.

Loosen the Deflection Yoke and the Convergence Assem-
bly and slide them off the crt. Be careful not to
strain or loosen any plugs or wires.

Disconnect the High Voltage Anode cap from the crt.

Disconnect the ground lead running from the crt socket
to the Dag spring at the Dag spring.

. Loosen the four nuts holding the crt in place. While

supporting the crt, remove the nuts and washers; then
remove the crt and place it face down on a padded
surface.

Remove the Dag spring from the crt.

Install the Dag spring on the new crt. It goes from
the upper right corner to the lower left (looking at
the faceplate, anode connection up).

Mount the crt in the instrument and connect the Dag
ground 1lead.

Install the Deflection Yoke fully forward on the crt
neck. Final positioning will be done in the
calibration procedure.

Install the Convergence Assembly over the internal
pole pieces in the crt neck. See Figure 3-25; proper
positioning is important. The blue coil should be
positioned straight up.

Install the Blue Lateral Magnet Assembly approximately
1/8 inch behind the clamp holding the Convergence
Assembly. The blue adjustment knob should be straight
up.

Connect the crt socket.

Go to DISPLAY CALIBRATION AND ADJUSTMENT, earlier in
this section.
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Crt Component Placement.

-25.

Figure 3

2
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FAN, POWER SWITCH AND CONTRAST CONTROL REPLACEMENT

Tools Required

1.
2.

3.

1/4 inch open end wrench.

Crosspoint Screwdriver.

Procedure

TURN OFF THE POWER and remove the top cover.
Remove the bezel (see Figure 3-24).
Remove the High Voltage cover (see Figure 3-26).

Loosen the two screws holding the External Convergence
Board in place and remove it from the terminal. Depress the
two spring clips holding the board in its guide in order to
pull it completely out. Unplug the board and set it aside.

Using the 1/4 inch open end wrench, remove the External
Convergence Board guide assembly and set it aside.

Hazardous voltages are present in the
Power Supply. The filter capacitors in the
Inverter circuit may retain a hazardous
charge for some time after the terminal is
turned off. A neon lamp on the Inverter
Board blinks until these capacitors have
discharged to a safe level.

Remove the Power Supply assembly from the terminal (see
Figure 3-26). Two plugs at the top of the supply may be
disconnected to allow it to move out freely. The other
plugs need not be disconnected. The assembly should be
positioned to permit access to the fan support bracket
through the rear of the terminal.
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1. REMOVE THE HIGH VOLTAGE COVER

2. REMOVE EXTERNAL CONVERGENCE
BOARD GUIDE ASSEMBLY

DISCON{\J‘ECT PLUGS

s ;'/ A =\ o)

— 0 3. REMOVE POWER SUPPLY

AND MOVE ASIDE
\] f. |

P £ 4
= ./
REMOVE SCREWS 2656-161

Figure 3-26. Fan Mounting Bracket Access.
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7. Remove the six screws holding the fan mounting bracket in
place. There are three screws on the bottom of the termi-
nal, two inside the card cage on the left side of the

. terminal, and one inside the area covered by the High
Voltage cover (Refer to Figure 3-27).

/ s,/
——F

1. REMOVE 6 SCREWS:

3 UNDER TERMINAL, &

1IN H.V. CAGE,
2 IN CARD CAGE.

o G

TILT MOUNTING
BRACKET AND

REMOVE THROUGH
REAR OF TERMINAL

2656-162

Figure 3-27. Fan Mounting Bracket Removal.
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8. Tilt the fan mounting bracket so that it can be removed
from the rear of the terminal. If the fan is to be
replaced, slide the mounting bracket all the way out. If
the power switch or contrast control is to be replaced,
move the mounting bracket far enough to allow access to
these components.

9. After the appropriate component has been replaced, reassem-
ble the terminal in reverse order to disassembly. Be

careful that all plugs have been reconnected and that
nothing has been inadvertently dislodged.

TROUBLE ISOLATION

Using The Self-Testing Commands

Commands can be typed on the keyboard which cause the terminal
to test its memory or to display a pattern which can be used
to adjust the display. The following commands will be useful
in calibration and troubleshooting.

SYSTAT: See the INSTALLATION section.
TEST: See the INSTALLATION section.
GTEST: See the INSTALLATION section and RAM ERROR
below.

CALIBRATE: See DISPLAY CALIBRATION AND ADJUSTMENT.
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To use these commands, do the following:

1. Type the command character. This can be found by
pressing the SHIFT and STATUS keys simultaneously and
examining the status message which appears (see Figure

3-28). Unless set otherwise,

defaults to the exclamation point (!).

the command character

U ! 988

UNBUFFERED COMMAND CHARACTER

MODE IS !
B \ 988
BUFFERED COMMAND CHARACTER
MODE IS “\*

988 BLOCKS OF
MEMORY LEFT

988 BLOCKS OF
MEMORY LEFT

(2401) 2657-4

Figure 3-28. STATUS Messages.

2. Type the first three letters of the command word (CAL,

for example).

3. Press the RETURN key.
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RAM ERROR Message

During the GTEST routine, the processor performs write and
read operations at each memory location in each bank of
Graphics Memory that is enabled. The processor compares what
it reads at each location to what it is supposed to have
written there; if a discrepancy exists, it prints out a RAM
ERROR message beside a font number in the GTEST message (see

Figure 3-29).

(1) Denotes a memory error in bit 7 of Plane B in font 26 of the Graphics Memory.

(2) Denotes a memory error in bit 6 of Plane B in font 27 of the Graphics Memory.

PLANE B
FONT PLANEA Py\NEC
26 ©@ 128 O RAM ERROR /®
27 A 66 z\mn ERROR
OK oK

Y
Plane B Data Byte for Font 27

BIT 7 6 5 4 3 2 1 0o

BINARY

WEIGHTED | 128 64 32 16 8 4 2 1

VALUE

STATUS OK ERROR OK OK OK OK ERROR OK-# SUM = 66
2656-147A

Figure 3-29.

RAM ERROR Message.
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The RAM ERROR message contains an error code which can be used
to isolate the fault to a single memory device on the Graphics
Memory Board. The message begins with the font number. From
this the fault can be isolated to one of the four banks of RAM
(numbered 0-3) on the Graphics Memory Board (see below).

Table 3-4

MEMORY LOCATIONS OF RAM FONTS

RAM Font Graphics Memory Bank
0-17 0
8-15 1

16-23 2

24-31 3

After the font number, there are three integers. Each integer
identifies one of the three planes (A, B or C) of RAM on the
Graphics Memory Board. The numbers can have a value between
zero and 255. If the number is zero, there were no errors
found in that plane of memory. A number other than zero
represents the sum of the binary-weighted values of the bits,
within the 8-bit byte coming from the memory plane, which were
found in error. For example, if bits 1 and 6 were defective,
the error code would be 66 (see Figure 3-29).

Knowing the font, the plane and the specific bit where the
error exists allows the trouble to be traced to a single
integrated circuit. For instance, using an example cited in
Figure 3-29, bit 6 of plane B in font 27 is always stored in
U760 on the Graphics Memory Board (see Schematic 4-14).
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Section 4

OPTIONS

OPTION 1, HALF DUPLEX

The Half Duplex option consists of one ROM device and a Half
Duplex cable. When the ROM is installed and enabled on the
ROM Expansion Board, it adds the Duplex command to the
terminal's command set. For more complete information on the
Duplex command refer to to the operator's or programmer's
reference manuals for this terminal. Circuitry involved in
half duplex operation is covered in Volume 1 of this manual,

Section 4, THEORY OF OPERATION under Deluxe Communications
Board.

The Half Duplex ROM is installed in position 8 (U111) on the
Rom Expansion Board. It must be enabled by a jumper on that
board (see Section 2, INSTALLATION).

The Half Duplex cable is connected to the Deluxe Communica-
tions Board according to Figure 4-1.
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P1 P2 P3
plelefsll] Ll e
\ |
|
WIRING DIAGRAM
RING-1 [ 1 | ——9-N 22 | RING INDICATOR
DSR-1 | 2 0-N 6 | DATA SET READY
SRTS-1 [ 1 | ——1-N 11
SRTS-1 | 2 |[——2-N 19 | SECONDARY REQUEST TO SEND
RCV CLK-1 | 8 | ——3-N- 17 | RECEIVER SIGNAL ELEMENT TIMING
SCD-1 | 4 4-N 12 | SECONDARY REC'D LINE SIG. DETECTOR
XMT CLK-1 | 5 | ——6-N 15 | TRANSMISSION SIGNAL ELEMENT TIMING
P2 '
TDATA-O [ 1 | ——9-0 2 | TRANSMITTED DATA
RTS-1 | 2 | ——9-1 4 | REQUEST TO SEND
CTS-1| 3 9-2 5 | CLEAR TO SEND
GND | 4 | ——9-3 7 | SIGNAL GROUND
DTR-1| 5 9-4 20 | DATA TERMINAL READY
CD-1| 6 | ——9-5 8 | RECEIVED LINE SIGNAL DETECTOR
RDATA-0 | 7 | ——9-6 3 | RECEIVED DATA
P1 RS-232 CONNECTOR
() .
D 10 D
9 RS-232
1@ - @ connecTor
2656-148
Figure 4-1. Half Duplex Cable.
T @ 4027 SERVICE VOL. 2




OPTIONS

OPTION 2, CURRENT LOOP INTERFACE

The Current Loop Interface allows the 4027 to communicate
with an external device by means of a current loop rather
than the standard RS-232 interface.

There are two configurations in which the Current Loop
Interface is used. In the first, shown in Figure 4-2, the
Current Loop Interface lies between the host computer or
modem and the host port of the Deluxe Communications Board.
In the second configuration, the Current Loop Interface
forms part of the Polling Array, where several terminals are
connected together in the same current loop. In this case, a
Polling Controller and one or more Polling Interfaces are
necessary to allow the host to communicate with individual
terminals. See OPTION 10, in this section, for additional
information on the Polling installation.

Parts Included

One four-conductor power cable.
One three-conductor signal cable.
One current loop cable.

One circuit board assembly.
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q EIEZBEﬁlj T

—

H
J150R J16 ON / N CABLE
MOTHERBOARD J6

A

N SIGNAL (
CURRENT LOOP I/F ~— CABLE )
WU

- \11013(1N)"’mwﬂi”irgﬁwgJ

-at— CURRENT LOOP CABLE
TO HOST 2656-163

Figure 4-2. Option 2 Installation.
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Jumper Settings

The Current Loop Interface contains two movable jumpers.
There is a jumper for the receive current loop (J4) and and
a jumper for the transmit current loop (J3). Each of the
jumpers has two positions: "active" and "passive." In active
position, the Current Loop Interface supplies current for
the loop in which it is operating. In passive mode, the
current source is external.

The jumpers at J3 and J4 should be set as shown in
Figure 4-3.

Figure 4-3., Current Loop Jumper Settings.
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OPTION 3, RS-232 PERIPHERAL INTERFACE

The RS-232 Peripheral Interface provides a serial data
communications port for driving RS-232 peripherals such as
the TEKTRONIX 4641 and 4642 Printers. Option 36, which
contains the firmware for driving these devices, must also
be installed. Figure 4-4 shows a typical installation.

Parts Included

One RS-232 Peripheral Interface Board

One RS-232 cable

NOTE

Option 36, Peripherals ROM must also be
installed.
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ARG

W

RS232
PERIPHERAL
INTERFACE

J25

e

I

ROM
EXPANSION
BOARD OPTION 36
] PERIPHERALS
|:E<——- ROMS ALSO
L| ’ NECESSARY

ITHTHTTHTH //—\

OPTIONS

/

R
1\

PRINTER
SIGNAL NAME

RECEIVE DATA .
DATA CARRIER DETECT

SIGNAL GROUND
DATA SET READY
DATA TERMINAL READY

PROTECTIVE GROUND

2656-165

L
CoIn oOorm oo oonm
4642 PRINTER
(IR ERNEREREEEN | U
1 T
INTERFACE BOARD
SIGNAL NAME J24 (not used with printer)
1 -
2 f_—r
EXT CLOCK [ 3 ———— — |
2 T LA
TCcLOCK [ 5 | 24
ToATA [ - : En
OUTFLAG2 | 2 : £
INFLAG2 | 3 e 19|
GND [ 4 e 7_|
OUTFLAG1 | 5 e €
INFLAG1 | 6 120
RDATA [ 7 2 |
J25 e 1|
RS232 CABLE WIRING DIAGRAM
Figure 4-U4, Option 3 Installation.
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Jumper Settings

Refer to Figure 4-5,

one one
pin pin
plug plug
tv_vo
BAUDRATE//( pin
JUMPERS plug

9600 - []

J20
\\\\. \\\\N
O

75 BAUD 100 BAUD,

75/100 BAUD
@ SELECT

RS232 PERIPHERAL INTERFACE
BOARD

75/100 o []

J323 J324
a0 AN

B NNy
o e A8 S&}Qg\ﬁ
a7 OO
l as [ [
A5 NN
7~ N\ AN
J319 J320 M~ RN
oo A3 =[O
O ad A2 -0
OO
BUS
ADDRESS
INTERRUPT ADDRESS JUMPERS HUM?ﬁ?S )
(ADDRESS 7 SHOWN) (X'8CO’ shown

2656-166

Figure 4-5. RS-232 Peripheral
Interface Jumper Settings
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Base Address

Eight pairs of square pins (at J323 and J324 in Figure 4-5)
are used to select the I/0 base address. The pairs are
labeled A2 through A9 and correspond to address bits 2
through 9 in the processor's address bus. Jumpers are
installed on these pins to select a block of four addresses
in the range between X'0800' and X'08FF'. The lowest address
in the block of four is the base address. This is the
board's status word.

To select a particular base address, a jumper must be
installed for each zero in address bits 2 through 9.
Ordinarily, A2 and A3 are permanently jumpered by a small
etched circuit link (cut-strap). If these have been cut,
jumpers may be required there also. In Table 4-1, for
example, to select base address X'08C0', jumpers must be
installed at A9, A8, A5, and A4 (also A2 and A3 if the
etched circuit has been cut) (see Figure U4-5),

Table 4-1

SETTING THE RS-232 PERIPHERAL
INTERFACE BASE ADDRESS

HEXADECIMAL ADDRESS 0 8 C 0

BINARY ADDRESS ofojojol1ofloflol1][1|lo]lololololo

BIT 5 (1413121111098 |76 |5|4]3 |2 1|0

JUMPER POSTTION | —-oo—ooo-————ooo A9|A8|AT|A6|A5| Al A3 |A2 |—maum

JUMPER INSTALLED | ==m-;memmcmmmoeee X [X |==|-=[X [ X [* [* |—ccee
X = JUMPER INSTALLED ¥ = CUT STRAP
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Interrupt Address

Three pairs of square pins, labeled IAO, IA1 and IA2, are
used to select the level at which the processor will allow
the board to request an interrupt. These pairs of pins
correspond to the bits in the Interrupt Address. To select
an Interrupt Address, a jumper must be installed on each
pair of pins corresponding to a zero in the desired address.
For example, an interrupt address of 7 requires no jumpers
installed. Refer to Figure 4-5

Baud Rate

Baud rates between 75 and 9600 can be selected by installing
appropriate jumpers on the square pins comprising J15, J16
and J20. Several outputs from the baud rate generator are
available at J16. These clock outputs are at 16 times the
actual baud rate. There is also an external baud rate clock
input which may be selected at J16, pin 9. Pins 1 and 2 of
J15 are connected to the receiver clock input of the USART
and pins 3 and U4 are conected to the transmitter clock
input. The clock rate appearing at J16, pin 8 can be either
75 or 100 baud depending on the position of a jumper on J20.

To set both receiver and transmitter to the same rate, place
the two-pin plug of the baud rate jumper (see Figure 4-5)
over pins 1 and 2 of J15. Then place one of the one-pin
plugs on pin 3 or 4 of J15. Finally, place the other one-pin
plug on J16 at the correct baud rate output pin.

To select different baud rates for receiver and transmitter,
place the two-pin plug of the jumper on pins 2 and 3 of J15.
Next place the one-pin plug that is now connected to pin 2
of J15 on the desired receiver baud rate output pin of J16.
Finally, place the remaining one-pin plug at the desired
transmit baud rate on J16.
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NOTE

Current 4027 firmware does not support

reception of data through the RS-232
Peripheral Interface.

Selection between 75 and 100 baud is made by installing a
jumper plug on pins 1 and 2 of J20 for 75 baud or on pins 2
and 3 of J20 for 100 baud.

Operation with 4641 or 4642 Printers and Option 36

This section applies only to setting up the RS-232 Peripher-
al Interface for use with 4027 Option 36, Peripheral ROM.
This ROM contains the firmware for interfacing the 4027 to
the TEKTRONIX 4642 and 4641 Printers (see note 1).

1. Set the I/0 base address at X'08CO0' (refer to Table U4-1).

2. Set the interrupt address at 7 (no jumpers installed on
J319 and J320).

3. Set the baud rate to the same rate that the printer is
set to (normally 2400). Refer to Figure 4-5.

4. The circuit board is installed in one of the slots
reserved for options (see Figure 3-28).

NOTE

With the TEKTRONIX 4641 Printer, the SET
command must be used to provide a suit-
able delay for carriage return/line feed
operations. See the operator's or
programmer's reference manuals for SET
command details. Refer to Table 4-2 for
delay settings.
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Table 4-2

4641 PRINTER DELAY SETTINGS

Baud

Delay

9600

4

4800

3

2400

1200
thru
50

OPTION 4, GPIB INTERFACE

The GPIB Interface permits connection of up to 4 GPIB
peripherals (such as the TEKTRONIX 4924 Digital Cartridge
Tape Drive and the TEKTRONIX 4662 Interactive Digital Plot-
ter) to the terminal. Figure U4-6 shows a typical installa-
tion. The first peripheral device is connected to the
terminal using the GPIB cable furnished with Option 4.
Additional devices are connected into the system using
standard "piggyback" GPIB cables. Option 36, Peripherals ROM
must also be installed in the terminal. This firmware
supports GPIB communications with the 4924 and 4662.

Parts Required

One GPIB Interface circuit board

One GPIB cable

NOTE

Option 36, Peripherals ROM, must also be

installed.
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BASE ADDRESS
JUMPER
(set to X'840)

~J70

\\\\»\\\\\&
NN
IR

OPTION 4
GPIB CABLE

T T GPIB CABLE
P60 (INTERCONNECTING
TWO 4924’S)
GPIB
INTERFACE

ROM
EXPANSION
BOARD OPTION 36
T PERIPHERALS
D 1 ROMS ALSO
NECESSARY
. j 4924 4924
R
[ | &l
I o oImm oom [ e e o] I Y L e e s e}
lil}llill!llll@m
[ i
“HARMONICA” - 1 D101 GPIB CONNECTOR
CONNECTOR > 2 D102
TO 3 3D103
J60 ON GPIB 7 4 D104
INTERFACE BOARD [— 5 EOI
6 6 DAV
7 7 NRFD
8 8 NDAC
9 9 IFC
10 10 SRQ
11 11 ATN
12 12 SHIELD
13 13 D105
14 14 D107
15 15D107
16 16 D108
17 17 REN
18 18 GND
19 19 GND
20 20 GND
21 21 GND
22 22 GND
23 23 GND
24 24 LOGIC GND|
]
2656-167

Figure 4-6., Option 4 Installation.
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Jumper Settings

The GPIB Interface Board has one jumper. This is the Base
Address jumper. The Base address jumper selects either
X'840"' or X'850' as the board's processor bus address. This
jumper should be set to the "840" position.

OPTIONS 10 AND 11, POLLING ARRAY

Options 10 and 11 allow up to eight 4020 Series terminals to
be connected together in an IBM-compatible polling array.
This permits a single data communications link to the host
computer to be used for these terminals. As shown in Figure
4-7, a typical polling array consists of a master station
and one or more display stations. Each of the stations must
have Option 10 installed. One of the stations must also
contain Option 11. The terminals are connected together
serially using current loop interfaces like those supplied
with Option 2 (except that a different current loop cable 1is
required). The Polling Controller circuit board, which is a
part of Option 11, supplies current for the loop and each of
the Current Loop Interface boards operates in passive mode.

Fach of the terminals must also have additional system
firmware installed to allow it to function in the polling
array. The firmware installation consists of a ROM, an FPLA
(Field Programmable Logic Array), and an FROM (Field pro-
grammable ROM) which are located on the Processor board.
These are supplied as a part of Option 10.

A special bezel supplied with Option 11 cohtains three
indicator lights which allow the status of the polling array
to be monitored.
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Additional information on the polling system can be found
the 4020 Series Polling Reference Manual, the 4020 Series
Polling Service Manual, and Volume 1 of this manual.

Parts Required

Option 10
One ROM containing the polling firmware
One FPLA
One FROM
One Current Loop Interface assembly
One function key overlay
One keycap labeled "ENTER"
One four-conductor power cable

One three-conductor signal cable

Option 11
One Polling Controller Board
One Polling Controller Interface Board
One Current Loop Terminator
One bezel with status indicator lights
One RS-232 cable (Polling Controller to host)
One RS-232 cable (Polling Controller to Printer)
One battery and two-conductor battery cable
One three-conductor status indicator cable
One four conductor signal cable

All the Option 10 parts listed above

4-16 @ 4027 SERVICE VOL.
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In addition to Options 10 and 11, Polling Current Loop
cables are required for interconnecting the terminals. These
are supplied as optional accessories.

Jumper Settings

The Polling Controller circuit board contains one Jjumper:
the Reset jumper. This Jjumper determines whether or not the
Polling Controller is reset at the same time that the
terminal performs a RESET operation. This jumper should be
open. That is, the Polling Controller should not be reset by
the terminal (see Figure 4-8).

POLLING CONTROLLER
BOARD

U361 U365

\ ]  (no jumper installed

\ © =  for normal operation)

2656-169

Figure 4-8. Polling Controller Jumper Setting.
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OPTIONS 21 AND 22, DISPLAY MEMORY EXPANSION

Options 21 and 22 provide 16K bytes and 32K bytes of Display
Memory, respectively. The standard complement of RAM on the
Display Memory Board is 8K. In this case 4K by 1 dynamic RAM
devices (Intel 2104 or equivalent) are installed.

Option 21 consists of eight 16K by 1 dynamic RAMs. These
RAMs are installed in the top row of sockets reserved for
the RAMs on the Display Memory Board (U55, U61, U65, UT1,
u75, U81, U85, U95). In addition, there are jumpers which
must be set on the Display Memory Board (see Jumper Settings
in Section 2, INSTALLATION).

Option 22 consists of sixteen 16K by 1 dynamic RAMs. When
Option 22 is installed, all of the Display Memory's RAM
sockets are filled. Jumper settings must be made on the
Display Memory Board for this option (see Jumper Settings in
Section 2, INSTALLATION).

OPTIONS 27, 28, AND 29, GRAPHICS MEMORY EXPANSION

Options 27, 28 and 29 provide 32K words, 48K words, and 64K
words, respectively, of Graphics RAM. Graphics Memory is
expanded downward from the top of character memory space in
16K, 24-bit word increments. There are four banks of RAM on
the Graphics Memory Board, each bank consisting of twenty-
four 16K by 1 dynamic RAM devices (Intel 4116 or
equivalent). Options 27, 28, and 29 should be installed
according to Figure 4-9. Each bank of RAM installed must
also be enabled by jumpers on the Graphics Memory Controller
Board. Refer to Jumper Settings in Section 2, INSTALLATION
for these settings.

NOTE

The lowest bank of Graphics Memory can
overlay character ROM address space. If
both RAM and ROM are enabled in these
locations, ROM takes precedence over
RAM.
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OPTIONS

Figure 4-9. Options 27, 28, and 29 Installations.
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OPTION 31, CHARACTER SET EXPANSION BOARD

Option 31 allows up to eight alternate ROM character sets to
be installed in the 4027. Each character set occupies a
"font" in character memory space. The Character Set Expan-
sion Board has space for eight fonts of 128 characters each
(a font is 2K bytes wide). Figure 4-10 depicts the Character
Set Expansion Board Installation.

Each font on the Character Set Expansion board has two
sockets associated with it (see Figure 4-10). One socket
corresponds to the upper 1K of the font, and the other
socket corresponds to the lower 1K.

There are two addressing modes for each font: mode 1 and
mode 2. Mode 1 is used when a character set is contained on
one ROM ( 64 characters or less) and Mode 2 is used when the
character set is contained on two ROMs (up to 128 charac-
ters). In mode 1, the character data is repeated in the
upper and lower halves of the font. In mode 2, the font is
addressed as 128 distinct character locations with different
character data coming from each location.

Jumper Settings

Refer to Figure 4-10. For each character set installed:
1.’Set the Mode Select jumper to "1" if the character set 1is
contained on one ROM.
NOTE

When operating in mode 1, the single ROM
must be installed in the "upper" socket.
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(mode 1 shown)
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Figure 4-10.
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2. Set the Mode Select jumper to 2 if the character set is
contained on two ROMs.

NOTE

In mode 2, the ROM containing the first
64 characters should be installed in the
"Jower" socket. The ROM containing sub-
sequent characters should be installed
in the "upper" position.

NOTE

All fonts installed on the Character Set
Expansion Board must be enabled on the
Graphics Memory Controller Board in
order for them to be accessed. If an
alternate character set<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>