


















































5-4 98780 Diagnostics

A Alpha Test

Press A; the alphanumeric display is on.
Press continue; the alphanumeric display is off (blank display).
Press continue; the alphanumeric display is on and the alternate cursor (back arrow) is displayed.

Press continue; the character set is displayed. The standard ASCIl character set is shown below.
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Press continue to select another test.

G Grid
Press G; the grid shown below is displayed.

Press continue to select another test.
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V  Vector Test
Press V; the various linetypes are displayed. See the following photo.
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Press continue; the vectors drawn in the previous display are erased.
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Press continue; arcs are drawn in the next display shown below.

Press continue; the arcs shown in the previous display are erased.

Press continue; the various area fill patterns are displayed.
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Press continue to select another test.
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R Raster

Press R; a full inverse video alpha raster appears.

Press continue to select another test.

S Raster With “B” Pattern

Press S; a full inverse video alpha raster with “B’’ characters appears.
Press continue to select another test.

T  Cursor Types

Press T; a box and a diagonal line are displayed. The full screen crosshair cursor is in the lower
left corner.

Press continue; the full screen crosshair cursor moves from the lower left corner to the upper
right corner. Then, the small crosshair cursor is displayed.

Press continue; the small blinking underline cursor appears.

Press continue; the rubberband capabilities are shown. See the following photo.

Line moves from
bottom to left side

Press continue to select another test.
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M  Graphics Memory Test
Press M; a full graphics raster is displayed. Graphics is on.

Press continue; the display is blank, graphics is off.

Press continue; graphics is on, the raster is blank and the word ‘‘graphics’” appears.
Press continue; the graphics memory is cleared, blank display.

Press continue: the graphics memory test is performed.

Press continue to select another test.

P  Light Pen Test

Press P; place the pen on the cursor and press the “‘pick”” button. The light pen’s field of view
value is displayed. The value should be between 10 and 50.

After picking the cursor, a box with a diagonal line appears. The light pen cursor moves from
the lower left corner to the upper right corner.

Press continue. With the light pen, place the light pen cursor at each corner of the box starting
with corner number 1. Press the light pen “‘pick” button at each corner.

Press continue to select another test.

X  Auto Cycle

This feature allows all the display tests to be run in sequence with or without operator interven-
tion.

Press X; two choices appear.
Press O for an operator supervised test (you have to press continue)

Press A for an automatic test sequence.
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Chapter 6

Adjustments

Tools Required

The following tools and equipment are required to align the 98780A:

® #2 Pozidriv Screwdriver (4-inch 10 cm)

® 1/8 inch (3 mm) flat tip screwdriver, 4-inch (10 cm)
(Recommend HP Part #8710-0033 and 8710-0933)

o Digital voltmeter and probes to measure 800 volts

Table 6-1
Procedure
Adjustment l on Page
High Voltage 6-3
Intensity 63
Focus 6-4
Horizontal Center and Width 6-4
Vertical Center and Height 6-4
Top and Bottom Pincushion 6-5

Assembly Replaced

CRT/yoke

High Voltage Transformer
All

Al2

Perform

All adjustments except high voltage (see Table 6-1)
High Voltage, Focus and Intensity

Intensity and Focus

Horizontal Center and Width

Vertical Center and Height

Top and Bottom Pincushion

High Voltage
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Adjustments

All adjustments can be accessed by removing the top cover and the metal top shield. Refer to
Figure 6-1 for adjustment locations.

+800 Volt Test Point

Intensity

Focus

High Voltage

Horizontal
Center

Horizontal N
Width

Bottom
Pincushion

Vertical Center
Vertical Height

A21 Test Switch
f Normal
¥ Test

Figure 6-1. Adjustment Locations
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Note

Before performing any adjustment, ensure that all the mainframe
power supply voltages are functioning properly.

High Voltage

WARNING

DO NOT ATTEMPT TO MEASURE THE CRT ANODE VOLTAGE.

This adjustment sets the high voltage level for the CRT anode. This voltage can be accurately
set by measuring the +800 volts on the A11 assembly. Connect the negative lead of the digital
voltmeter to the chassis, and the positive lead to the ‘800"’ test point on the A1l assembly (see
Figure 5-1).

Adjust the high voltage control on the A12 assembly to set the voltage to 800 volts. The high
voltage for the anode should now be at + 13 kilovolts.

Perform the intensity and focus adjustments.

Intensity

This adjustment sets the internal intensity level which determines the range of the external
intensity control.

The intensity adjustment procedure is different for different revisions of the A11 Tube Drive Board.
Revision C uses the first procedure below. Revisions D and E use the second procedure.

Revision C Procedure
1. Set the external intensity control on the lower left corner of the CRT bezel to maximum
intensity (CW rotation).

2. Adjust the Al1 intensity control toward its maximum setting until horizontal retrace lines
appear on the display. Adjust the A11 intensity control counter-clockwise until the retrace
lines are no longer visible. Note that the brightest retrace line appears at the top of the
display.

3. Turn the A1l intensity control an additional ten degrees counter-clockwise (approx-
imately).

4. Adjust the external intensity control for the desired intensity.

Revision D and E Procedure
1. The CRT tube must be cold in order to properly do the adjustments. It will be acceptably
cold if it has not been powered on for more than ten minutes in the last hour, and if it has
been off for fifteen minutes immediately prior to starting the adjustment procedure.

2. Connect the positive lead from the voltmeter to the ‘K" test point on the Drive Board.
Connect the negative lead to the “G” test point. Do NOT connect the leads to the
voltmeter yet. EXERCISE CAUTION WITH THE BARE ENDS OF THE TEST LEADS.
DO NOT ALLOW THEM TO TOUCH EACH OTHER, GROUND, ANY CIRCUITRY,
OR YOURSELF.

3. Turn the user intensity pot (located on the lower left of the front of the display) to
maximum brightness.

4. Turn on the machine.

5. Within 30 seconds, adjust pot R4 (closest to the back of the unit) until the retrace lines
just go away and then an additional ten degrees (approximately).

6. Hook up the other ends of the test leads to the meter.
7. Set the test switch on the A21 board to “TEST” to turn on the full raster.
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8. Adjust pot R1 (closest to the front of the unit) until the voltmeter reads 46 volts DC.

9, Turn off the machine, remove the test leads, install the high voltage cover, and set the test
switch to “NORM”".

10. Turn the machine back on and allow it to warm up for 20 minutes.

11. The screen should be reasonably bright with the user intensity pot at maximum, and
characters should still be visible with the user intensity pot at minimum. If the characters
are not visible at minimum intensity, then increase R1 slightly until they are.

12. As a final check, verify that the light pen (if the unit is equipped with one) works at
one-half or maximum user intensity. If not, increase R1 slightly until it does.

Focus

This adjustment sets the CRT focus grid voltage to a value which gives the best overall character
focus.

Use the 9845B/C System Exerciser Cartridge (HP Part No. 09845-92041, rev. C), to display
the focus pattern. Load the 98780A tests and press F.

Turn the focus control to achieve the best overall focus of the displayed characters. This is
usually a trade-off between best corner focus and best center focus.

Horizontal Center and Width
These adjustments center the raster on the CRT screen and determine the width of the raster.
® Set the A21 test switch to the test position (forward) to display a full white raster.

® Adjust the horizontal center control for equal space between each side of the raster and the
CRT bezel.

® Adjust the horizontal width control for a raster width of 236mm.
® Set the test switch to its normal position.

Vertical Center and Height
These adjustments center the raster vertically and set the height of the raster.
® Set the A21 test switch to the test position (forward) to display a full white raster.

e Adjust the vertical center control for equal spacing between the top and bottom of the
raster and the CRT bezel.

® Adjust the vertical height control to set the raster height to 149mm.
® Set the test switch to its normal position.
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Top and Bottom Pincushion
These adjustments correct for pincushion distortion in the raster corners.
o Set the A21 test switch to the test position (forward) to display a full white raster. The
following drawings show correct and incorrect pincushion adjustment.
e Adjust the top and bottom controls for straight raster sides.
® Set the test switch to its normal position.

Incorrect

Vo

Correct
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Chapter 7

Peripherals
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Chapter 8

Replacement Parts

Repair Philosophy

Most 98780A repairs are done by replacing the faulty assembly. The old assembly is returned
for repair in some cases (exchange program) and is thrown away in others. In a few cases, a
faulty assembly can be repaired to the component level either on-site or at the local field office.
This procedure is recommended only when replaceable components are not soldered in or
when the probability of inducing further damage in the course of doing the repair is minimal. All
components which may be replaced by the CE are listed as level 2 parts under the assembly part
number in the parts lists. Other failures should be repaired at the assembly level. All exchange parts
are noted as such in the parts lists.
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98780 Part Numbers

Assembly Reference HP s
Level Designator CD Part No. TQ Description
1 3 0340-1017 1 High Voltage Cap
1 7 3101-2400 1 Soft Key Assy
1 2 9100-2667 1 Flyback Transformer
1 2 98780-61604 1 Flash-Over Ground Cable
1 A4 1 98780-66504 1 Motherboard Assy
2 4 1251-0472 3 Connector - PC 12 pin
2 4 1251-1115 2 Polarizing key
2 6 1251-1365 1 Connector - PC 44 pin
2 8 1251-2026 2 Connector - PC 36 pin
2 8 1251-2034 1 Connector - PC 20 pin
2 9 1251-2035 3 Connector - PC 30 pin
2 4 1251-2915 5 Connector - PC 50 pin
2 1 1251-3192 2 Connector - 3-pin male
2 4 1251-3195 1 Connector - 4-pin male
2 6 1251-3618 1 Connector - 2-pin male
2 5 1251-4326 1 Connector - 36 pin
2 L1 4 9140-0255 1 Inductor
1 All 0 98780-66511 1 Tube Drive Assy
1 Al2 1 98780-66512 0 Sweep Assy - old version {See 98780-66514)
1 A13 2 98780-66513 1 Power Transistor Assy
2 Q5 8 1853-0305 1 Transistor - 2N5875
2 Q4.6.7 7 1854-0518 3 Transistor -2N5877
2 Q2 7 1854-0782 1 Transistor
2 Q3 0 1854-0818 1 Transistor
1 Ald 3 98780-66514 1 Sweep Assy Exchange part =98780-69514
1 A21 2 98780-66521 1 Display Logic Assy-Exchange part = 98780-69521
1 A22 3 98780-66522 1 Display Logic Assy-Katakana-Exchange part = 98780-69522
1 A31 4 98780-66531 0 'O Logic Assy-old version See 98780-66532
1 A32 5 98780-66532 1 10 Logic Assy
1 A51 8 98780-66551 0 Graphics Logic Assy-old version-See 98780-66552
1 A52 9 98780-66552 1 Graphics Logic Assy-Exchange part = 98780-69552
1 8 98780-67971 0 CRT/Yoke Assy-old version
9 987R0-67972 1 CRT Yoke Assy-new version
1 Al2 7 98780-69512 1 Sweep Assy-Exchange-old version
1 Al4 9 98780-69514 1 Sweep Assy-Exchange
1 A21 8 98780-69521 1 Display Logic Assy-Exchange
1 A22 9 98780-69522 1 Display Logic Assy-Katakana Exchange
1 A51 4 98780-69551 1 Graphics Assy-Exchange-Old version
1 A52 5 98780-69552 1 Graphics Assy-Exchange
1 4 98775-66504 1 Light Pen Control Assy
1 1 98775-67971 1 Light Pen Assy-Exchange part = 98775-69971
1 5 98775-69971 1 Light Pen Assy-Exchange
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Q7 Q2
Horizontal High Voltage
Center Regulator Driver
1854-0518 1854-0782

Q6

Horizontal Q3
Width Reguiator Horizontal Driver
1854-0518 1854-0818
Q5 — Horizontal Correction Amplifier 1853-0305 Q4 + Horizontal Correction Amplifier 1854-0518
A13 Heatsink Transistors
1251-3192
1251-3618 1251-2915
1251-2034 1251-3195 1251-2035
1251-4326
1251-1365
1251-2915
1251-0472
1251-0472

1251-2026 1251-3192 1251-2035 1251-2026

A4 Motherboard Connectors

98780-90039. rev: 12.83
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Chapter 9
Diagrams

. Display Logic Assembly
High Voltage Cage 9%7%10.22521 (A21)

i/O Logic Assembiy
98780-66531 (A31)
Rear Hold Down Strap or 98780-66532 (A32)
Sweep Assembly
98780-66512 (A12)
or 98780-66514 (A14)

Light Pen Assembly

98775-66504

Graphics Logic Assembliy
98780-66551 (A51)

or 98780-66552 (A52)

Front Hold Down Strap

CRT

Assemblies Under the Top Metal Shield

CRT Drive Assembly Heatsink Assembly
98780-66511 (A11) 98780-66513

Simpyy
Lo

High Voltage
Transformer

Assemblies in High Voltage Cage

98780-90039, rev: 12/83
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Mnemonic | Description Mnemonic | Description

AS Alpha Select IRH High Level Interrupt
AVC Address Valid Clear LATCH

B Blinking Video LDA Load Address

BR Bus Request NL New Line

C80 80th Character NP New Page

CAS Column Address Strobe NW New Word

CEBG Chained External Bus Grant NWA New Word Address
CSTM Internal Start Memory Cycle PBR Peripheral Bus Request
CUR Cursor PEBG Peripheral External Bus Grant
DIOD {OD Bus Lines, Internal PINC Pincushion Correction
CURS Cursor Select Line PSMC Peripheral Sync. Memory Comp.
DMA EN Direct Memory Access Enable RAS Row Address Select
DMAR Direct Memory Access Request RNP Reset New Page

DSP Display SMC Store Memory Control
EOL End of Line SR Service Request

FLB Full Line Buffer STM Start Memory

G/D 9845 Select Line SsvC Start Vector Calculation
GINT Graphics Intensify TCK Buffered Mainframe Clock
GVID Graphics Video UL Underline

HGB Horizontal Graphics Blanking VB Vertical Blinking

HLT Halt VIDO-3 Video Data Lines
HSYNC Horizontal Sync Signal VSYNC Vertical Sync Signal
IDA Instruction, Data, Address WE Write Enable Lines

IE Interrupt Enable

INCM Increment Memory

INCS Increment Scan Address

INIT Initialize

INT Interrupt

INV Inverse Video

10D /0 Data Bus Lines
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Light Pen Control Assembly
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Service Notes
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