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SAFETY SYMBOLS

The following safety symbols are used throughout this manual and in the instrument. Familiarize yourself with
each of the symbols and its meaning before operating this instrument.

A\
&

' CAUTION §

vvvvvv

I WARNING I

Instruction manual symbol. The instrument will be marked with this symbol when it is
necessary for the user to refer to the instruction manual in order to protect the instru-
ment against damage. Location of pertinent information within the manual is indicated
by use of this symbol in the table of contents.

Indicates dangerous voltages are present. Be extremely careful.

The CAUTION sign denotes a hazard. It calls attention to a procedure which, if not cor-
rectly performed or adhered to, could result in damage to or destruction of the instru-
ment. Do not proceed beyond a CAUTION sign until the indicated conditions are fully
understood and met.

The WARNING sign denotes a hazard. It calls attention to a procedure which, if not

correctly performed or adhered to, could result in injury or loss of life. Do not proceed
beyond a WARNING sign until the indicated conditions are fully understood and met.

GENERAL SAFETY CONSIDERATIONS

[ WARNING I

BEFORE THIS INSTRUMENT IS SWITCHED ON, make sure it has been properly
grounded through the protective conductor of the ac power cable to a socket
outlet provided with protective earth contact. Any interruption of the protective
(grounding) conductor, inside or outside the instrument, or disconnection of
the protective earth terminal can result in personal injury.

l WARNING I

There are voltages at many points in the instrument which can, if contacted,
cause personal injury. Be extremely careful. Any adjustments or service pro-
cedures that require operation of the instrument with protective covers
removed should be performed only by trained service personnel.

' CAUTION

e

BEFORE THIS INSTRUMENT IS SWITCHED ON, make sure its primary power
circuitry has been adapted to the voltage of the ac power source. Failure to set
the ac power input to the correct voltage could cause damage to the instru-
ment when the ac power cable is plugged in.

iii
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HP 70205A and HP 70206 A GENERAL INFORMATION

Chapter 1
GENERAL INFORMATION

Introduction

The HP 70205A and HP 70206A Technical Reference contains the information necessary to service both

the HP 70205A Graphics Display and the HP 70206A System Graphics Display. This chapter contains
the following information.

Manual OPEaniDation « < « won o v som s o 55 % ¥ 85 S B LTI G eEa T AT ES 1-1
Safety Considerations . . . . .. .. .. ...ttt e 1-2
Instruments/Assemblies Covered by This Manual . . . ................. 1-2
Serial Numbers/Board Versions . . .. ... .................... 1-2
Recommended Test Equipment . . . .. ... ...................... 1-4
Electrostatic Discharge . . . ... .. ................... ... ..... 1-4
Reducing ESD Damage . . . .. ... ....... ... uiuiininunn... 1-4
Sales and Service Offices . . .................. SrissmoresmEey 1-5
How to Return the Display for Service . . . ... ... .. ... .. .......... 1-7
BlueService Tag . . . . . ...ttt 1-7
PackBOIDE . « « o oo v i moos oo o 0 0 S & 2 8 5 W B R B S DB S E B 1-7

Manual Organization

This manual is organized into the following chapters:

Chapter 1, General Information, contains information on instrument versions covered by this manual,
manual updating, safety considerations, and recommended test equipment.

Chapter 2, Verification Tests: Verification tests for the HP 70205A and HP 70206A graphics displays
are documented in Chapter 4, “Troubleshooting.”

Chapter 3, Adjustments, contains procedures for repairing and adjusting HP 70205A and HP 70206A
graphics displays.

Chapter 4, Troubleshooting, contains the block diagram, troubleshooting information, and instrument
error-code descriptions for HP 70205A and HP 70206A graphics displays.

Chapter 5, Replacement Procedures, contains instructions for replacing all major assemblies for
HP 70205A and HP 70206A graphics displays.

Chapter 6, Replaceable Parts, contains the information necessary to order instrument parts or
assemblies for HP 70205A and HP 70206A graphics displays.

Chapter 7, Major Assembly and Cable Locations, contains figures identifying all major assemblies and
cable locations for HP 70205A and HP 70206A graphics displays.
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HP 70205A and HP 70206 A GENERAL INFORMATION

Table 1-1. HP 70205A Assembly Versions Documented in This Manual

Assembly Name Assembly Versions (HP Part Numbers)

AlA1 Keyboard 70205-60006

A1A2 RPG 5021-3255

A2 Sweep/Motherboard 70205-60001

A3 Dot Generator . 70205-60004 and 70205-60045

Ad Memory 70205-60003 and 70205-60041

AS Power Supply 70205-60015 and 70205-60040

A6 Host 70205-60002

A7 Interconnect 70205-60007

Table 1-1. HP 70206A Assembly Versions Documented in This Manual

Assembly Name Assembly Versions (HP Part Numbers)

Al Filter 70206-60007

A2 Video/Sweep 70206-60005

A3 Dot Generator 70205-60004 and 70205-60045
A4 Memory 70205-60003 and 70205-60041
A6 Host 70205-60002

A7 HP-MSIB 70206-60006 and 70206-60053
A8 Numeric Keyboard 70206-60009

A9 RPG 70206-60040

A10 Bezel Keyboard 70206-60008

Al1l Power Supply 0950-1730

A12 Motherboard 70206-60001

1-3
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HP 70205A and HP 70206 A

GENERAL INFORMATION

[\ Building

Ground
e 1 MegOhm
Resistor
AN
=4
Table Mat
Wrist Stra
Building
Ground
rist Strap

,Cord
S I S—

1 MegOhm
Resistor
/
/

Figure 1-1. Static-Safe Work Station

Sales and Service Offices

Hewlett-Packard’s support organization consists of a worldwide sales and service network staffed by
highly trained engineers and technicians. They provide complete support for both the HP 70205A and
HP 70206A displays. To obtain servicing information, or to order replacement parts, contact the nearest

Hewlett-Packard Sales and Service Office listed in Table 1-4. When contacting Hewlett-Packard, refer to
the display by its model number and any pertinent assembly version numbers.
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HP 70205A and HP 70206 A GENERAL INFORMATION

How to Return the Display for Service

BLUE SERVICE TAG

If either the HP 70205A or HP 70206A display is being returned to Hewlett-Packard for servicing, fill
out and attach a blue service tag provided at the end of this manual. Please be as specific as possible

about the nature of the problem. Send any information about the display’s performance with the
returned unit.

PACKAGING

If possible, pack the display in the original factory packaging materials. If the original materials were not
retained, identical packaging materials are available through any Hewlett-Packard Sales and Service
Office. The tables in Figures 1-2 and 1-3 list the packaging materials available from Hewlett-Packard.

1 CAUTION }
q

Display damage may result from using packaging materials other than
those specified by Hewlett-Packard.

Never use styrene pellets as packaging materials. They generate static
electricity, which may damage the instrument.

The display can be repackaged with commercially available materials using the following procedure:
1. Attach a completed service tag to the display.
2. Wrap the display in anti-static plastic to reduce the possibility of damage caused by ESD.
3. Use a strong shipping container. A double-walled, corrugated cardboard carton with 159 kg (350 1b)

bursting strength is adequate. The carton must be both large enough and strong enough to
accommodate the display.

4. Surround the equipment with three to four inches of packing material and pack tightly enough to
prevent the display from moving in the carton. If packing foam is not available, the best alternative is
S.D.-240 Air Cap™ from Sealed Air Corporation (Commerce, California, 90001). Air Cap looks like
a plastic sheet filled with 1-1/4 inch air bubbles. Use the pink-colored Air Cap to rediice static
electricity. Wrapping the display several times in this material should both protect the display and
prevent it from moving in the carton.

5. Seal the shipping container securely with strong nylon adhesive tape.

6. Mark the shipping container “FRAGILE, HANDLE WITH CARE” to assure careful handling.

7. Retain copies of all shipping papers.

1-7
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HP 70205A and HP 70206 A GENERAL INFORMATION

(2 PLACES)

Item | Qty | HP Part No. Description
1 9211-4487 CARTON-OUTER
1 5180-2321 CARTON-INNER
2 5180-7829 FOAM PADS

Figure 1-3. Packaging Materials for the HP 702064
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HP 70205A and HP 70206A GENERAL INFORMATION

Table 1-5. Recommended Test Equipment

Equipment Critical Specificatiohs Recoa': or;:In ded ?gl:" :,coljc
OSCILLOSCOPE
Oscilloscope BW: dc to 100 MHz HP 1740A v
Sensitivity: 5 mV/div
Oscilloscope Probe 10:1 Division Ratio ' HP 10080A, V4
HP 10004D Vi
METERS
Digital Mulitmeter Range: 0 to 1000V HP 3466A Vv
Accuracy: 10 mV
Digital Readout: 3-1/2 digits
MISCELLANEQUS
Sweep Extender No acceptable substitute. HP 70206-60041 V'
Board
Module Service No acceptable substitute. HP 70001-60013 vV
Extender
1-11
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HP 70205A and HP 70206A VERIFICATION TESTS

Chapter 2
VERIFICATION TESTS

Introduction

At power-up, the HP 70205A and HP 70206A graphics displays execute a package of self-diagnostic test
routines, which verifies the display’s electrical performance. For more information about these tests,
refer to Chapter 4, “Troubleshooting.”

2-1
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HP 70205A and HP 70206A ADJUSTMENTS

Chapter 3
ADJUSTMENTS

Introduction

Use the adjustment procedures to maximize display performance after a repair. Qualified service
personnel should perform the adjustment procedures, since the adjustments require access to the
instrument’s interior. Perform the adjustments for corrective servicing, not as routine maintenance.

The adjustments for both the HP 70205A Graphics Display and the HP 70206A System Graphics
Display are supported in this chapter. These adjustments are not automated; they require that you
perform step-by-step manual procedures.

This chapter contains the following information:

Determining Your Display ROM Version . . . . v vv v v n vv v v v o o s s s 3-1
AANRtable COmpONBITS o 5 5 5 av 2 8 vl 5 R 5 4 00 8 5 5 W00 8 3 6 0 6 8 8 3-3
Recommended Test Equipment . . . . . ... .. .................... 34
AJUSEIIEDLTO0] o v v v s o a5 e w0 5 mor ¥ R RS s 6 6 R0 R G R S B 8 B H 3-4
Location of Adjustmentsand Test Poiits : . . v v v o s owis 65 sc s 855 6 56 o 3-4
Text CONVENtIONS . . . . . . . v i vttt e e e e e e e e e e e e e e e 34
Electrostatic IHSCREYEE « .« wx v 5% a0k v 2 6 0o 6 s o0 im0 5 oo om0 0 w0 0 @ m o 3-4
HP 70205A Graphics Display Adjustments . . . . . . . . ... ... ... ....... 3-7
HP 70206A System Graphics Display Adjustments . . . . .. ... .......... 3-25

Determining Your Display ROM Version

The adjustments for display ROM Versions 5.0 and 6.0 are documented in this chapter. Use the
following procedure to determine which ROM version of firmware you have.

1. Disconnect the HP-MSIB connectors from the back of the display.
2. Set the LINE switch to the ON position.

3. When the HP-MSIB/HP-IB address screen appears, read the second line on the screen to determine
which ROM version you have.

3-1
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HP 70205A and HP 70206A

ADJUSTMENTS

NOTE

Before performing any adjustments, warm up the instrument for thirty

minutes.

Adjustable Components

Table 3-2 lists adjustable components by reference designator, name, and adjustment description.

Table 3-2. HP 702054 and HP 702064 Adjustable Components

HP 70205A Graphics Display
Reference Adjustment . :
Designator Name Adjustment Function
A214 WIDTH Adjusts horizontal gain of trace.

A2R41 V POS Adjusts vertical position of trace.

A2R43 HEIGHT Adjusts vertical gain of trace.

A2RS57 VLIN Adjusts vertical linearity of trace.

A2R87 HPOS Adjusts for horizontal position of trace.

A2R88 FOCUS Adjusts for optimum focus of CRT display.

A2R94 INTEN Adjusts range of front-panel intensity control.

AZ2R95 HV COMP Adjusts CRT high voltage.

HP 70206A System Graphics Display
Reference Adjustment . .
Designator Name Adjustment Function
A2L1 WIDTH Adjusts horizontal gain of trace.

A2R20 HV COMP Adjusts CRT high voltage.

A2R26 INTEN LIMIT Adjusts range of front-panel intensity control.

A2R40 FOCUS Adjusts for optimum focus of CRT display.

A2R47 H POS Adjusts horizontal position of trace.

A2R68 V POS Adjusts vertical position of trace.

A2R69 VLIN Adusts vertical linearity of trace.

A2R84 HEIGHT Adjusts vertical gain of trace.

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com
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HP 70205A and HP 70206A ADJUSTMENTS

PC BOARD ASSEMBLIES AND ELECTRONIC COMPONENTS

¢ Handle these items at a static-safe work station.

e Store and transport these items in static-shielding containers.

CAUTION

Do not use erasers to clean the pin connector contacts. Erasers
generate static electricity and remove the thin gold plating, which
degrades the electrical quality of the contacts.

Do notuse paper of any kind to clean the pin connector contacts. Paper
orlint particles left on the contact surface can cause intermittent electri-
cal connections.

Do not touch the pin connector contacts or trace surfaces with bare
hands. Always handle board assemblies by the edges.

The pin connector contacts of PC board assemblies may be cleaned by using a lint-free cloth with a

solution of 80% electronics-grade isopropyl alcohol and 20% de-ionized water. Perform this procedure
at a static-free work station.

TEST EQUIPMENT

e Personnel should be grounded with a resistor-isolated wrist strap before touching the center pin
of any connector and before removing any assembly from the instrument.

e Before connecting any coaxial cable to an instrument connector, momentarily short the center
and outer conductors of the cable.

e Be sure that all instruments are properly earth-grounded to prevent buildup of static charge.

Refer to Chapter 1, “General Information,” for more detailed information on ESD.

3-5
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HP 70205A ADJUSTMENTS

HP 70205A Graphics Display

Adjustments

Introduction

This section contains the following information.

Horizontal Adjustment and Intensity-Limit Adjustment . . . . . ... ... ...... 3-9
Vertical ADISHRSHT v o v s v s we v o s o ¢ v % % W08 ¢ 8 6 6 0 4 5 We © 9 3-15
FOCURADSINGNE . cou s i i s i Eis s m et GEianWies B ssss 3-19
High Voltage Compensation Adjustment . . . . . .. .. ... .. ... ........ 3-22

The internal firmware of the display generates the display adjustment test patterns. The test patterns are

used to adjust horizontal position and gain, intensity, vertical linearity, vertical position and gain, and

focus. A separate test pattern is used to adjust high voltage compensation.

| WARNING I

DO NOT operate an HP 70001A Option 400 (400 Hz) Mainframe at
400 Hz without the attached in-line isolation transformer. Doing so rep-
resents a SHOCK HAZARD which may result in personal injury.

NOTE

The 400 Hz option can be operated on a 60 Hz power line if the in-line
isolation transformer is detached from the mainframe, and a standard
power cord is used. The in-line isolation transformer must be re-
attached before the mainframe is plugged into a 400 Hz power line
source. Thein-line isolation transformer protects the user from SHOCK
HAZARD in the event the power-line source is incorrectly grounded.

Whenever the V1 CRT Assembly, A2 Sweep/Motherboard assembly, or AS Power Supply board

assembly is repaired or replaced, the adjustments in this chapter must be performed. These adjustments
match the sweep board-assembly video circuits with the characteristics of the CRT tube and yoke. If any

of the above assemblies are changed, it is best to preadjust the A2 Sweep/Motherboard assembly
trimpots.

NOTE

Center all trimpots before beginning the adjustments.

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com
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HP 70205A ADJUSTMENTS

1. Horizontal Adjustment and Intensity-Limit Adjustment

PURPOSE

The Horizontal Adjustment sets the gain (width) and position of the trace. Changing WIDTH directly
changes the intensity; therefore, WIDTH should be set first. The Intensity Limit Adjustment sets the
maximum output level seen when the display front-panel control is set to its maximum intensity level

(19).

EQUIPMENT LIST
Oscilloscope . . . . . . . . . e e HP 1740A
Cable
PEobETI0N) « covumuian os bs i m B RS S PE R SR G 80 4% G0 F S5 HP 10080A
HP 70001A
MA | NFRAME
" e

10 : 1 DIVIDER PROBEV

DISPLAY GRAPHICS

Figure 3-3. HP 702054 Horizontal Adjustment Setup

3-9
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HP 70205A ADJUSTMENTS

ROM Version 5.0

7. When the DISPLAY screen appears, press
{DISPLAY TESTS}.

ROM Version 6.0

7. When the DISPLAY screen appears, press
{display tests}.

SELECT DISPLAY
FRINT INSTR PRiNT PRESET
ASSIGN
pLOT il PLOT
DEF INE ADDRESS | | define SELECT
HARDCPY MAP hardcpy INSTR
REPORT CONF IG REPORT
ERRORS DISPLAY ERRORS
ROM Version 5.0 Feb. 1985 880625 ROM Version 6.0
D ISPLAY HP—-MS IB Address: O, 4 SHOW display HP—MSIB Address: O, 4 assign
ESTS CONF |G tests keybd
HP—IB Address: 4 HP—1B Address: 4
INTEN Dot generator release 3.2 SAVE INTEN TOPETT
ADJUST gene 2ONF 16 ADJUST Dot generator release 3.2 rg_m“r“
L ] | ]
config
HELP DsPi] _ A]  RECALL | lnee DSPL] _A] display
Figure 3-5. Accessing Display Test Menu
8. When the Test Menu appears, press 8. When the Test Menu appears, press {test
{PATTERN 1}. pattern}, [1], {ENTER}.
llPaTTERN' DISPLAY Iltut ' DISPLAY
1 1D pattern D
PATTERN KNOB KNOB
B3 TEST TEST
;ATTERN @ 8 B 5 = @ 8 @ 5 =
H TEST ; 9 TEST
PATTERN CONF ID CONF ID
* ROM Version 5.0 Feb. 1985 Tes¥ 860625  ROM Veraion 6.0 AEST
HP=MS |B Address: 0, 4 TUMBLE HP—MSIB Address: 0O, 4 TUMBLE
F IGURES FIGURES
HP—IB Address: 4 HP-IB Address: 4
Dot generator releaose 3.2 Dot generator release 3.2
l ] | -]
osP] A osP] A
Figure 3-6. Accessing Adjustment Test Patterns
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HP 70205A ADJUSTMENTS

11. Connect the oscilloscope to TP12 on the A2 Sweep/Motherboard assembly (see Figure 3-2).

12. On the oscilloscope, key in the following settings:

[VOLTS/DIV] . . oottt e e e e 10 mV/DIV
?gl(ggé\é] ..................................... 5 ms/DIV

........................................ LINE
13. Rotate A2R95 HV COMP all the way counterclockwise (see Figure 3-19).

14. Adjust A2R94 INTEN (see Figure 3-9) to obtain a square wave of 400 mV peak-to-peak (four
divisions on the oscilloscope with a 10X probe). This sets the beam current to 40 pA.

A2R94
INTEN A2TP12

Figure 3-9. Intensity Adjustment Location

15. Adjust A2R94 INTEN up or down until the vertical retrace lines (seen in the top half of the screen)
are barely visible. The square wave measurement must fall within the limits in Table 3-3.

16. To verify the settings, press the [DSP] key. The screen characters should not extend off the edge of the
screen. Adjustment procedure 2, “Vertical Adjustments,” may need to be performed before the screen
settings can be visually verified.

17. Press {INTEN ADJUST}, and verify that intensity can be modified by one of these methods:
(1) rotate the RPG knob clockwise and counterclockwise, (2) press the [4] and [4] keys, or (3) enter a
setting on the numeric keypad from 0 to 19 and press {ENTER}. Intensity settings will appear in the
lower left-hand corner of the screen.

18. To continue with adjustments, refer to procedure 2, “Vertical Adjustments.” If you do not want to
continue with adjustments, perform steps 19 through 21 below.

3-13
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HP 70205A ADJUSTMENTS

2. Vertical Adjustment

PURPOSE

The Vertical Adjustment adjusts the vertical gain, position, and linearity of the traces.

PROCEDURE

CAUTION

Use ESD (electrostatic discharge) precautions when working on the
A2 Sweep/Motherboard assembly.

1. Set the LINE switch to the OFF position.

2. Remove the top cover. Refer to the top cover removal procedure in Chapter 5, “Replacement
Procedures.”

3. Place the display module on the module service extender.
Accessing Adjustment Test Patterns

NOTE
Ifthe CRT is not properly adjusted, the softkey labels may not align with
the correct keys or they may not appear on-screen. To determine the
softkey labels, refer to the illustrations in this chapter.

4. Set the LINE switch to the ON position.
5. When the HP-IB/HP-MSIB address screen appears, press the [DSP] key (see Figure 3-2).
NOTE
A2R41, A2R43, and A2R57 are interactive adjustments and require

some iteration.

6. Adjust A2R41 V POS and A2R43 HEIGHT until the softkey labels are aligned with each
corresponding softkey (see Figure 3-10).

3-15
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HP 70205A ADJUSTMENTS

@ 70205A QRAPHIC DISPLAY
%[

T 11|;
(K0 1 0 0 I ™ = £
EIE![BEIEFEE@O Ee))

Figure 3-12. Vertical Adjustment Test Pattern

\\LINE UP THE TOP OF THE
SOFTKEY WITH THE TOP
EDGE OF THE TEST PATTERN

T
181 1 1 1 1 1. 11

1L

i 1

LINE UP THE BOTTOM OF THE
/SOFTKEY WITH THE BOTTOM
EDGE OF THE TEST PATTERN

I
LL LTI
e

9. i;\djust A2R57 V LIN until the middle horizontal crossbars are centered between the top and bottom
ars.

10. Readjust A2R41 V POS until the horizontal crossbars in the middle of the screen line up with the
central softkeys (see Figure 3-13).

702084 GRAPHIC DISPLAY

J|
)
4

- - - -

I

. 1
e e

|||||||||||||

HH 1T
1

-

CENTER

[
: I

-
| IHEEEEEEN

BT

| I
mmmmm@@@om

:

LOMMEDEE K

Figure 3-13. Horizontal Crossbar Adjustment Test Pattern
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HP 70205A ADJUSTMENTS

3. Focus Adjustment

PURPOSE

The Focus Adjustment adjusts for optimum focus of the CRT display.

PROCEDURE

! CAUTION }

Use electrostatic discharge (ESD) precautions when working on the A2
Sweep/Motherboard assembly.

1. Set the LINE switch to the OFF position.

2. Remove the top cover. Refer to the top cover removal procedure in Chapter 5, “Replacement
Procedures.”

3. Place the display module on the module service extender.

Accessing Adjustment Test Patterns
NOTE
Ifthe CRT is not properly adjusted, the softkey labels may not align with

the correct keys or they may not appear on-screen. To determine the
softkey labels, refer to the illustrations in this chapter.

4. Set the LINE switch to the ON position.

5. When the HP-IB/HP-MSIB address screen appears, press the [DSP] key (see Figure 3-2).

3-19
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HP 70205A ADJUSTMENTS

A2R86
FOCUS

fr—

b

L

Figure 3-15. Focus Adjustment Location

u
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HP 70205A ADJUSTMENTS

ROM Version 5.0
6. When the DISPLAY screen appears, press

ROM Version 6.0
6. When the DISPLAY screen appears, press

{DISPLAY TESTS}. {display tests}.
SELECT DISPLAY
SRS INSTR FIINT PRESET
ASSIGN
PLOT KEYBD PLOT
DEF INE ; ADDRESS define SELECT
o @ a @ 5 H - = -
REPORT CONFIG REPORT
ERRORS DISPLAY ERRORS
ROM Versjon 5.0 Feb. 1885 BE0B25 ROM Version 6.0
D ISPLAY HP—MS|B Address: O, 4 SHOW display] HP—MSIB Address: O, 4 assign
TESTS CONF |G tests keybd
HESIB Addraas| % HP-18 Address: 4
INTEN Dot generator reiease 3.2 AV INTEN
ADJUST g gﬂﬂ%lc ADJUST Dot generator release 3.2 :ggrcsa
| | [— |
confi
HELP Coneic | | Here BSPL]_A]  dispiay

Figure 3-16. Accessing Display Test Menu

7. When the Test Menu appears, press
{PATTERN 2}.

7. When the Test Menu appears, press {test
pattern}, [2], {ENTER}.

PATTERN DISPLAY
1 D
PATTERN KNOB
z TEST
;ATTERN s
TEST
PATTERN CONF ID
b4 ROM Version 5.0 Feb. 1985 TEST
HP=MS B Address: O, 4 TUMBLE
F IGURES

HP—IB Address: 4

Dot generator release 3.2

N

test '
pattern

DISPLAY
1D
KNOB
TEST
KEY
TEST
CONF ID
860625  ROM Version 6.0 TesT
HP—MSI|B Address: 0, 4 TUMBLE
F IGURES
HP—|B Address: 4
Dot generator release 3.2
L |
BSF] A

Figure 3-17. Accessing Adjustment Test Patterns

8. Adjust A2R95 HV COMP until the left and right vertical lines of the display border (box) are straight,

not bowed (see Figures 3-18 and 3-19).
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HP 70206A ADJUSTMENTS

HP 70206A System Graphics Display

Adjustments

Introduction

This section contains the following information.

Horizontal Adjustment and Intensity-Limit Adjustment . . . . . ... ... ... ... 3-27
Vertical AGJUSEIENE o ¢« oo s v v 5 omi 6w 5 5 vl 0w 5 ol o % % B 8 i B B o & & B 3-33
FORBAdIUSEMENt v i v s s s e A R G s R CE B B BB S a5 3-37
High Voltage Compensation Adjustment . . . . . . ... ... ............. 3-40

The internal firmware of the display generates the display adjustment test patterns. The test patterns are
used to adjust horizontal position and gain, intensity, vertical linearity, vertical position and gain, and
focus. A separate test pattern is used to adjust high voltage compensation.

‘ WARNING I

DO NOT operate an HP 70206A Option 400 (400 Hz) System Graphics
Display at 400 Hz without the attached in-line isolation transformer.
Doing so represents a SHOCK HAZARD which may result in personal

injury.

NOTE

The 400 Hz option can be operated on a 60 Hz power line if the in-line
isolation transformer is detached from the display, and a standard
power cord is used. The in-line isolation transformer must be re-
attached before the display is plugged into a 400 Hz power line source.
Thein-line isolation transformer protects the user from SHOCK HAZARD
in the event the power-line source is incorrectly grounded.

Whenever the V1 CRT Assembly, A2 Video/Sweep board assembly, or A11 Power Supply board
assembly is repaired or replaced, the adjustments in this chapter must be performed. These adjustments
match the sweep board-assembly video circuits with the characteristics of the CRT tube and yoke. If any
of the above assemblies are changed, it is best to preadjust the A2 Video/Sweep board assembly
trimpots.

NOTE

Center all trimpots before beginning the adjustments.
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HP 70206 A ADJUSTMENTS

1. Horizontal Adjustment and Intensity-Limit Adjustment

PURPOSE

The Horizontal Adjustment sets the gain (width) and position of the trace. Changing WIDTH directly
changes the intensity; therefore, WIDTH should be set first. The Intensity Limit Adjustment sets the
maximum output level seen when the display front-panel control is set to its maximum intensity level
(19).

EQUIPMENT LIST
OSCIOSEOPE: & & 5 5 6 8 5 5 5 fos 5 & 8 b m om e b e e e o s HP 1740A
Adapter
Sweep Extender Board . -« s v v n e w s e e e 5w e s HP 70206-60041
Cable
Probe (10:1) . . . . . . . e HP 10080A

OSCILLOSCOPE

oo 0 Q

00 ==

Om O .O
Quwmao Q

@-TC
G)CLI:“.:‘C.'

o@ﬁ

10 : 1 DIVIDER PROBE

A2TP21

HP 70206A
GRAPHIC DISPLAY

Figure 3-21. Display Adjustment Setup

3-27

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



Juyras &isuayuy Surduvy) 7z-£ aandig

Apdsip 91 34N0D

6| uos a1 Jwvoay [lidsa d13H
( ] [ ]

dow 2 r 91 4N02
isiinmn Z'c esoe|eJ Jojpisueb jog g Jhve 7' osbe|eJ Jojpisusb joq i
¥ :(88eippY 8l—dH ¥ BESIPPY 8|—dH I

qhey B & 914N03
uggcln ¥ 0 EE®IPPY BISH-dH “!}:T; MOHS ¥ 'O :8S8JPPY BISM-dH _Wgég?é

0°9 UoIieA NOY §T9098 .
GE6L "q9®4 0'S uolIsJep NOY

o] s o3

s Y 9 B 8 @ [ o e H g @ 8 @ é e
10%d] | \Sisev 1014

Rartits INtyd) | Bashl IN1¥d

("pIe0qAaY 2yl woiy A[I02JIp PaIalua 9q Ued G JoquInu ayj Io ‘pasn

aq ued [I] £y moire-dn ay3 ‘qouy DJY 2Y1 Sunrelol noyim Sunas AIsusjur ay) a5uryd 0] ) ‘US310s

9y} JO I2UI0D PUBY-}J3[ J9MO[ Y3 UT 6T : ALISNILNI SpPeal Surias AJISuajul ay3 Iun asImyo0P qouy
OdY 2Y1 2130y *(7-¢ 21031 99s) {LSNIAV NALNI} ssa1d ‘sreadde usaios X v 1dSIA Y} Uaym S

"(0Z-¢ 2an81g 23s) £y [X v 1dSIA] a1 ssa1d ‘s1eadde usaios ssaippe gISIN-dH/HGI-dH Y1 USYm ‘b

«Sunooyssqnoi],, ‘v 191dey) 03 Iaja1 ‘KeydsIp ou [Is ST 919Y3 J]
ISIMO0 LIAIT NHLNI 928V 218101 ‘sieadde Aejdsip ou j1 ‘uonisod NO 241 03 Yoiims FNIT Y3 19S '€

191deys siyl ui suonesnsnj| syl oy 13ja4 ‘sjaqe] Aaxyos
9y} aulwi)ap 0] "udalos-uo Jeadde jou Aew Aay) 10 sAay 1994109 ay}
yum ubie jou Aew sjaqe| Aaxyos ayy ‘paisn(pe Alsadoud jou st 1 HD aylJl

310N

sulayed 1s9] uawisnlpy Bujssaosoy

"pie0q I1opuaixa doams oyl uo A[quissse preoq deams/0apIA TV 2Y3 aoe[d ¢ JoydeyD ur
aanpasoad juawaoedal doams/09pIA TV 2yl 01 19Jay "A[quiasse pieoq doamS/03pIA TV Yl 2A0WRY ‘T

‘uontsod JJO 2Y3 03 YoIAs GNIT 3y} 19S T

‘Alquiasse pieoq deams/0apIA 2V
au; uo Bupjiom usym suonnedaud (ebieyasip o1eIS0II0318) AS3 @SN

:: NOILNVYD §

3dNa3004dd

SINIWLSNIAV V902Z0L dH

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



HP 70206A ADJUSTMENTS

ROM Version 5.0

6. When the DISPLAY screen appears, press
{DISPLAY TESTS}.

ROM Version 6.0

6. When the DISPLAY screen appears, press
{display tests}.

oy
PLOT ASSIGN
KEYBD
DEF INE l l
il @ @ H ﬁRESS
REPORT CONF |G
ERRORS DISPLAY
ROM Version 5.0 Feb. 1985
D | SPLA . SHOW
I it HP-MSIB Address: 0, 4 P
HP-IB Address: 4
INTEN SAVE
ADJUST Dot generator release 3.2 CONF 16
| ]
RECALL
HELP PSPL] Al conFlc

DISPLAY
e PRESET
PLOT
define .
hardepy B l @ | H ?5|§$g
REPORT
ERRORS

860625 ROM Veraion 6.0
oo '
o HP-MSIB Address: 0, 4 sesign
HP-IB Address: 4
INTI
“DJB:T Dot generator release 3.2 :‘g:rou
' )

config

il display

Figure 3-23. Accessing Display Test Menu

7. When the Test Menu appears, press
{PATTERN 1}.

7. When the Test Menu appears, press {test
pattern}, [1], {ENTER}.

PATTERN DISPLAY test DISPLAY
1 1D putt-rn ID
PATTERN KNOB KNOB
2 TEST TEST
PATTERN KEY KEY
3 TEST TEST
PATTERN CONF ID CONF 1D
4 TEST TEST

ROM Version 5.0 Feb. 1985 860625 RON Version 6.0

TUMBLE TUMBLE
HP—MS|E Address: O, 4 F IGURES HP—MSIB Address: O, 4 F IGURES
HP—IB Address: 4 HPF—1B Address: 4
Dot generator release 3.2 Dot generator release 3.2
l ] | |
Figure 3-24. Accessing Adjustment Test Patterns
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HP 70206A ADJUSTMENTS

10. Connect the oscilloscope to TP21 on the A2 Video/Sweep board assembly (see Figure 3-21).

11. On the oscilloscope, key in the following settings:

[VOLTS/DIV] . ..o oii it 10 mV/DIV
[SEC/DIV] . 5 ms/DIV
TRIGGER . . . oot e e LINE

12. Rotate A2R20 HV COMP all the way counterclockwise (see Figure 3-34).

13. Adjust A2R26 INTEN LIMIT (see Figure 3-27) to obtain a square wave of 400 mV peak-to-peak
(four divisions on the oscilloscope with a 10X probe). This sets the beam current to 40 pA.

A2R26
INT LIMIT TB21

n_nNn :10

Figure 3-27. Intensity Adjustment Locations

14. Adjust A2R26 INTEN LIMIT up or down until the vertical retrace lines (seen in the top half of the
screen) are barely visible. The square wave measurement must fall within the limits in Table 3-4.

Table 3-4. Square Wave Measurement Limits

Minimum Maximum
Volts peak-to-peak 100 mV 650 mV
Oscilloscope with 10X probe 1 division 6.5 divisions
Corresponding beam current 10 A 65 pA
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HP 70206 A ADJUSTMENTS

2. Vertical Adjustment

PURPOSE

The Vertical Adjustment adjusts the vertical gain, position, and linearity of the traces.

EQUIPMENT LIST

Adapter
Sweep Extender Board (optional) . . . ... ....... ... ...... HP 70206-60041

PROCEDURE

CAUTION

Use ESD (electrostatic discharge) precautions when working on the
A2 Video/Sweep board assembly.

NOTE

To perform this adjustment, it is not necessary to place the A2 board
assembly on the sweep extender board. If the A2 board assembly is al-
ready on a sweep extender board, or if you do not wish to put A2 on
the sweep extender board, skip to step 4. If you wish to put the A2 board
assembly on a sweep extender board, begin this procedure with step
1 below.

1. Set the LINE switch to the OFF position.

2. Remove the A2 Video/Sweep board assembly. Refer to the A2 Video/Sweep replacement procedure
in Chapter 5.

3. Place the A2 Video/Sweep board assembly on the sweep extender board.

Accessing Adjustment Test Patterns

NOTE

Ifthe CRT is not properly adjusted, the softkey labels may not align with
the correct keys or they may not appear on-screen. To determine the
softkey labels, refer to the illustrations in this chapter.
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HP 70206A ADJUSTMENTS

8. Adjust A2R68 V POS to place the entire test pattern on the screen. Adjust A2R84 HEIGHT and
A2R68 V POS to place the test pattern’s top right corner in line with the top of the highest softkey,

and the pattern’s lower right corner in line with the lower edge of the bottommost softkey (see Figure
3-30).

D By

\LINE UP THE TOP OF
THE SOFTKEY WITH THE
TOP EDGE OF THE TEST PATTERN

INEENEEEEEN
I O

) . - - -

48

1

1

T
1
imi
H-
ims
ims
HH

I HEERE
) -

LINE UP THE BOTTOM OF THE

[ — SOFTKEY WITH THE BOTTOM EDGE
[ L J OF THE TEST PATTERN
.,
1.
L [Ty =

Figure 3-30. Vertical Adjustment Test Pattern
9. Adjust A2R69 V LIN until the middle horizontal crossbars are centered between the top and bottom
bars.

10. Readjust A2R68 V POS until the horizontal crossbars in the middle of the screen line up with the
central softkeys (see Figure 3-31).

=

E

LI 1 1T 1T T3 1

-
| HEEEEEN

1 e E H—CENTER
il
LINE [Tser] [MEwo]  [BTEPCAY ——]

Figure 3-31. Horizontal Crossbar Adjustment Test Pattern
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HP 70206A ADJUSTMENTS

3. Focus Adjustment

PURPOSE

The Focus Adjustment adjusts for optimum focus of the CRT display.

EQUIPMENT LIST

Adapter
Sweep Extender Board . . ... .. ... ... ... HP 70206-60041

PROCEDURE

! CAUTION }

Use electrostatic discharge (ESD) precautions when working on the A2
Video/Sweep board assembly.

1. Set the LINE switch to the OFF position.

2. Remove the A2 Video/Sweep board assembly. Refer to the A2 Video/Sweep replacement procedure
in Chapter 5.

3. Place the A2 Video/Sweep board assembly on the sweep extender board.
Accessing Adjustment Test Patterns

NOTE

Ifthe CRT is not properly adjusted, the softkey labels may not align with
the correct keys or they may not appear on-screen. To determine the
softkey labels, refer to the illustrations in this chapter.

4. Set the LINE switch to the ON position.

5. When the HP-IB/HP-MSIB address screen appears, press the [DISPLAY] key (see Figure 3-20).
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HP 70206A ADJUSTMENTS

8. If continuing to another adjustment, press the [DISPLAY] key to return to the Display Menu. If you
do not want to continue with adjustments, perform steps 9 through 12 below.

9. Push the LINE switch to the OFF position.
10. Remove the A2 Video/Sweep board assembly.
11. Remove the sweep extender board from the display.

12. Replace the A2 Video/Sweep board assembly. Refer to the A2 Video/Sweep replacement procedure
in Chapter 5, “Replacement Procedures.”
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HP 70206 A ADJUSTMENTS

Accessing Adjustment Test Patterns

NOTE

Ifthe CRT is not properly adjusted, the softkey labels may not align with
the correct keys or they may not appear on-screen. To determine the
softkey labels, refer to the illustrations in this chapter.

4. Set the LINE switch to the ON position.

5. When the HP-MSIB/HP-IB address screen appears, press the [DISPLAY] key (see Figure 3-20). Set

the display {INTEN ADJUST} to 19.

ROM Version 5.0
6. When the DISPLAY screen appears, press

ROM Version 6.0
6. When the DISPLAY screen appears, press

{DISPLAY TESTS}. {display tests}.
PRI SELECT DISPLAY

Wt INSTR | |PRINT PRESET

ASSIGN
PLOT KEYBD PLOT
DEF INE J define J F ‘ l SELECT
o @ B B B ' ] wnsss o B @ 6 o
REPORT CONF 1 G REPORT
ERRORS pISPLAY] |ERRORS
ROM Version 5.0 Feb. 1985 860625 ROM Version 6.0
D | SPLA . display assign
HP-MSIB Address: 0, 4 o HP-MSIB Address: 0, 4 e
HP—1B Address: 4 HP—|B Address: 4
INTEN INTEN address
ADJUST Dot generator release 3.2 ga:gm ADJUST Dot generater release 3.2 map
L | I —] o
config

HELP DSPL]__ A RECALL | |Hewe display

Figure 3-34. Accessing Display Test Menu

7. When the Test Menu appears, press
{PATTERN 2}.

7. When the Test Menu appears, press {test
pattern}, [2], {ENTER}.

PATTERN DISPLAY test DISPLAY
1 1D pattern ID
PATTERN KNOB KNOB
£ TEST TEST
PATTERN KEY KEY
3 TEST TEST
PATTERN CONF ID CONF ID
4+ TEST TEST

ROM Version 5.0 Feb. 1985 880625 RON Version 6.0

TUMBLE UMBLE
HP—MS|B Address: O, 4 FIGURES HP—MSIB Address: O, 4 ;ICURES
HP—IB Address: 4 HP—IB Address: 4
Dot generator release 3.2 Dot generator release 3.2
| =] [= ]
Figure 3-35. Accessing Adjustment Test Patterns
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HP 70205A and HP 70206A TROUBLESHOOTING

Chapter 4
TROUBLESHOOTING

Introduction

This chapter contains assembly-level troubleshooting information for both the HP 70205A Graphics

Display and the HP 70206A System Graphics Display. This chapter supports ROM Version 5.0 and later.

This chapter contains the following information:

Text CONVENtions .+« o v v v v v it b e e e et e et ey e e e 4-1
Display Firmware Versions . . . .. ... ... .. i, 4-2
Procedure for Extending the HP F0205A. oo v o v wov v o s 2 w6 5 % 50 § 5 5 % 5 § 3 4-2
TroubleshGOHNE PrOCBAUIE: « 5 viv v v v 4 60 & 55 8 5 6 4 56 om 18 8 som mm oo o s 4-3
Distorted Display . . . . .. . ... .. 4-11
Blinking “E” and other HP-MSIB Problems . . . ... ... .............. 4-12
HP 70206A HP-MSIB Troubleshooting . . . . .. ... ... ........... 4-13
HP 70205A HP-MSIB Troubleshooting . . . . ... .. ... ........... 4-13
BreopUodes ant] MESIBUES . 5 soon o 5 o 5 oo & 5 0 % s 5 % 5 5w ® 8 8 R B G 8 63 4-13
Display-Disruptive Error Messages . . . . . .. ovv v v v e i 4-14
Exception-Processing Errors . . . . ... ... ... ... .. ... ... 4-17
Hardwares Warsing BEPORE . oo v s o 2 mom o o= 5w s mosms o % 0w 5 % % % 10 % ¥ % 9050 4 4-18
Hardware:Broken Brfors: « s cv oo s s mu s s mw a5 00 6 S 65 @ 5 & 4 s s 4-18
USAGEBITOIS . ¢ & o/t 6 8 5 5 4o 4 s e oomom s e s m o e m mn e o s m s e s 4-22
Built-In Diagnostics . . . . . . . . ... 4-24
Display ROM Verasofidl  » wiw s v s swre v v w0 0 6 5 8 @ 685 89 5 8 8 6 06 4 4-24
Display ROM Version 6.0 . . . . .. ... ...ttt 4-28

Text Conventions

Softkeys, keys defined by the display, will be represented in the manual by a key name in braces.
SORKBY 5 5 5 % 578 5 5 8 50 n e ot oo b mosn im i i e e s s € w0 {Key Name}
Front-panel keys will be represented in the manual by a bracketed key name.

BEODUPANELREN 0 o o om0 0 s 30 66 % 86 i B B N W S E E S P B E S [Key Name]
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HP 70205A and HP 70206A TROUBLESHOOTING

1/0 INDICATOR

ooo
ooo O
ooo
ooo ooo

g
- N
/‘- / \
L INE VOLT/TEMP CURRENT | /O CHECK

Figure 4-1. HP 702064 and HP 70001A4 Front Panels

Troubleshooting Procedure

This section describes the procedure for troubleshooting a faulty HP 70205A or HP 70206A display.
Follow the steps below /N THE ORDER SHOWN to isolate the failure.

STEP 1. HP-MSIB I/O VERIFICATION

The HP 70001A Mainframe’s indicator light (I/O CHECK on the front panel) and the HP 70206A
Display’s I/O indicator light (back-lit light on the front panel) must be OFF for proper display and

system operation (See Figure 4-1). Effective troubleshooting can not proceed with any of these
indicators on.

If all I/O indicator lights are off, proceed to Step 3. Otherwise, proceed as follows. Turn off all
instruments and displays in your HP 70000 system. Remove all HP-MSIB cables from the rear panels of
all mainframes and displays. Turn on power to the HP 70206A display you are troubleshooting or to the
mainframe containing the HP 70205A you are troubleshooting.

If you are troubleshooting a HP 70205A display and the I/O indicator is still ON, there is a problem in
the HP 70001A mainframe. Troubleshoot according to the instructions in the HP 70001A Service

43
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HP 70205A and HP 70206 A TROUBLESHOOTING

STEP 6: ALL RED LEDs ON THE MAINFRAME ARE OFF AND THE GREEN
“LINE” LED IS ON

If all the red LEDs are off, the green LINE light is on, and the display is no longer blank, proceed to
step 24. If the display is still blank, follow the procedure described on Page 4-2 to extend the HP 70205A.
If the display is no longer blank after following that procedure, proceed to step 24. If the display is still
blank, check the five green LEDs on the A5 Power Supply board. If ALL of these LEDs are on, proceed
to Step 10. If ALL of these LEDs are off see the HP 70001A Service Manual for procedures to verify
that the HP 70001A is supplying proper power and repair the HP 70001A if it is not. If all of the LIDs
are now ON, go to step 10. If some but not all of the LEDs are on, go to step 8. If all the LEDs are off
proceed to step 7.

STEP 7: MAINFRAME SUPPLYING PROPER POWER AND ALL GREEN LEDS
ARE OFF

If the mainframe is supplying power to the slot in which the display is installed, and ALL of the green
LEDs on the A5 Power Supply board are OFF, then replace the A5 Power Supply board if you have not
already done so. If the LEDs remain off, replace the A7 Interconnect Assembly if you have not already
done so. If the LEDs remain off, replace the A2 Sweep/Mother board if you have not already done so.
Some or all of the LEDs should now be on. If the display is no longer blank go to step 24. If all the LEDs
are ON proceed to Step 10. If they are not all on go on to step 8.

STEP 8: MAINFRAME SUPPLYING POWER BUT ALL GREEN LEDS ON A5
ARE NOT ON

If one or more but not ALL of the green LEDs on the AS Power Supply board are off, remove the A3
Dot Generator Board, the A6 Host board, and the A4 Memory board. Remove the A5 Power Supply
board. Remove the fuses F1, F2 and F3 on A5 (you MUST remove the AS fuses to check them). Check
each fuses with an ohm meter, they should all measure less than about 10 ohms. In each case if the fuse
is good put it back in AS. If ALL of the fuses are good, replace the AS Power Supply board. If any of the
fuses was open, replace the fuse. All of the fuses should now be good. Reinstall A5. If all of the A5
Power Supply green LEDs are now on, and the display is still blank, proceed to step 10. If any of the
green LED:s is still off, proceed to step 9.

STEP 9: ALL FUSES GOOD BUT ALL GREEN LEDS ON A5 ARE NOT ON

Replace the A2 Sweep/Motherboard (it may also be necessary to check and replace the fuses again). Do
not plug A4 Memory, A6 Host, or A3 Dot Generator back in yet. ALL of the green LEDs on A5 should
now be on. Put the A4 Memory board back in the unit. If any of the green LEDs goes off, replace the A4
Memory board (it may also be necessary to check and replace the fuses again). Put the A3 Dot
Generator board back in the unit. If any of the green LEDs goes off, replace the A3 Dot Generator
board (it may also be necessary to check and replace the fuses again). Put the A6 Host board back in the
unit. If any of the green LEDs goes off, replace the A6 Host board (it may also be necessary to check
and replace the fuses again). All of the boards should now be installed and all of the green LEDs on. If
the display is no longer blank, proceed to step 24. If it is still blank, proceed to step 10.
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HP 70205A and HP 70206A _ TROUBLESHOOTING

STEP 12: A6DS1 OFF BUT DISPLAY STILL BLANK

Remove the A3 Dot Generator board and the A6 Host board. The A4 Memory board should now be
putting a pattern of dots on the screen. If there is no dot pattern (13 rows by 24 columns of dots), turn
off all the lights in the room and see if the CRT filament (heater, near the back of the neck of the CRT)
is glowing. If the filament is not glowing, unplug the W4 CRT cable from the CRT and measure the
voltage between pins 3 and 4 of this cable. This should measure approximately 12 volts DC. If it does,
replace the V1 CRT/Yoke assembly. If it does not, unplug the cable from the A2 board and measure the
voltage at pin 8 of the A2J4 connector. If this measures approximately 12 Vdc, replace the W4 cable. If
not, replace the A2 Sweep/Mother board. If a dot pattern still does not exist, replace the A4 Memory
board. Put the A6 Host and A3 Dot Generator boards back in the display. The display should now be
showing a picture. Go on to step 24.

STEP 13: FLASHING HP 70206A DISPLAY

If your HP 70206A display is flashing, replace the A6 Host board. If the problem persists, replace the
All Power Supply Assembly. If the display stops flashing and shows a picture, proceed to Step 24.
Otherwise move on to step 14.

STEP 14: HP 70206A DISPLAY IS NOT FLASHING BUT IS BLANK:

Turn the power off and then, while watching the I/O indicator in the upper-right corner of the front
panel (see Figure 4-1), turn the power back on. If this light comes on for about half a second and then
turns off, the problem is internal to the HP 70206A. If so, go to step 15. If it does not, it may simply be a
bad fuse. Check the fuse in the Input Filter housing (FL1) and replace it with the spare fuse if it is open.
Also check the rear panel Voltage Selector switch for the correct setting (refer to the HP 70206A _
Installation and Verification Procedures) and make sure the line cord is good and is connected to an
active source of AC power. If all of these items are verified and the display is still blank, move on to step
15, otherwise proceed to step 24.

STEP 15: FUSES, LINE CORD AND VOLTAGE SELECTOR SWITCH ARE GOOD:

Remove the HP 70206A Top and Inner covers. Refer to the Top and Inner Cover Replacement
procedure in the Replacement Procedures, Chapter 5. Remove and reseat all boards (A2, A3, A4, A6,
and A7) and be sure all cables are plugged in securely. If the display is no longer blank, install the metal
PC board retainer tightly (to prevent the boards from popping up) and go to step 24. Otherwise, turn on
the LINE switch. ALL of the green LEDs on the A2 Sweep board should be on steadily. If they are,
move on to Step 21. If not, remove the A6 Host board, the A3 Dot Generator board, the A4 Memory
board, and the A7 HP-MSIB board. If any of the green LEDs is still not on steadily, see if any of them
are flashing. If ANY of the green LEDs are flashing, replace the A2 Sweep board. All of the LEDs
should now be steadily on or steadily off. If they are ALL on, move on to Step 20. If they are not ALL
on, remove the W3 DC cable from A12J1. Measure and record the voltages on the W3 cable connector
as shown in the table below, then plug W3 back in. These voltages can not be exactly predicted at this

point because the supply is unloaded; but they should still be close (within about 30%) to the voltages
shown below:
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HP 70205A and HP 70206A TROUBLESHOOTING

Plug the A2 Sweep board back in and see if any of the green LEDs are on. If they are still all off
move on to step 17. If some but not all are on, go to step 19. If all are on go to step 20.

STEP 17: A1 FILTER BOARD RECEIVING CORRECT VOLTAGE BUT ALL A2
GREEN LEDS OFF:

Since the input voltage to A1 from W2 is present, we must check the output from A1. Turn the line
switch OFF. Remove the A2 Sweep board. Unplug the W4 AC power cable from A1J3. Connect an AC
voltmeter between A1J3 pins 5 and 8. Turn on the line switch. If the normal AC input voltage is
measured, go to step 18. If no AC voltage (approximately 0 volts) is measured, first UNPLUG THE
LINE CORD then remove the A1 Filter Board assembly. Examine the white plastic end of the W13
Switch Actuator cable while turning the line switch on and off. The brass center tab of W13 should move
back and forth while the line switch is cycled. If it does not, replace W13 and reinstall W13 and A1. If it
does, replace the A1 Filter Board assembly. Plug W4 back into A1J3. Plug the A2 Sweep board back in
and verify that some or all of the green LEDs are on. If all are on go to step 20. If some but not all are
on, go to step 19. If ALL of the LEDs are still off go on to step 18.

STEP 18: AC VOLTAGE TO A11 GOOD BUT NONE OF THE A2 SWEEP BOARD
GREEN LEDs ARE ON:

Replace the A11 Power Supply assembly and the W4 AC Power Cable. Plug the W4 cable back into
A1J3. Plug the A2 Sweep board back in and verify that some or all of the green LEDs are on. If they are
ALL on go to step 20. If some but not all are on, go to step 19.

STEP 19: SOME BUT NOT ALL OF THE A2 SWEEP BOARD GREEN LEDs ARE
ON (A3,A4,A6,A7 REMOVED)

Disconnect the W7 Keyboard cable from the A12 Motherboard. If ALL of the LEDs are now on,
disconnect W7 from the A8 Numeric Keyboard assembly and the A9 Bezel keyboard assembly and plug
W7 back into A12. If the LEDs are now NOT all on, replace W7. If they ARE all on, isolate the problem
to either A9 or A8 by plugging W7 into one at a time and replace the offending board. If the problem is
not W7, A8 or A9, replace the A2 Sweep board. If the green LEDs on A2 are STILL not ALL on,
replace the A12 Mother board. All of the LEDs should now be on. Go to step 20.

STEP 20: ALL GREEN A2 LEDS ARE ON (A3,A4,A6,A7 REMOVED)

Put the A4 Memory board back in the unit. If any of the green LEDs goes off, replace the A4 Memory
board. Put the A3 Dot Generator board back in the unit. If any of the green LEDs goes off, replace the
A3 Dot Generator board. Put the A6 Host board back in the unit. If any of the green LEDs goes off,
replace the A6 Host board. Put the A7 HP-MSIB board back in the unit. If any of the green LEDs goes
off, replace the A7 HP-MSIB board. All of the boards should now be installed and all of the green LEDs

on. If the display is no longer blank, reconnect all cables and move on to step 24, otherwise go on to step
21.

49
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HP 70205A and HP 70206 A TROUBLESHOOTING

measure approximately 12 volts DC. If it does, replace the V1 CRT/Yoke assembly. If it does not,
unplug the cable from the A2 board and measure the voltage at pin 8 of the A2J3 connector. If this
measures 12v DC, replace the W1 cable. If not, replace the A2 Sweep board. If there is still no dot
pattern, replace the A4 Memory board. A dot pattern should now be on the CRT. Put the A6 Host, A7
HP-MSIB and A3 Dot Generator boards back in the display. The display should now be showing a
picture. Go on to step 24.

STEP 24: DISPLAY NOT BLANK

Now that the display is no longer blank, examine the picture on the screen. There are three possibilities:

1. There is a normal picture on the screen, consisting of the display’s ID (HP 70205A or HP 70206A) in
large “stick” numbers (See Figure 3-2 in the Adjustments chapter), or data being presented by one
of the modules in the system. If this is the case, look in the lower-right corner of the screen. If there
is a letter E in the box there, and it is blinking, there is an HP-MSIB problem. See the section titled
“BLINKING E OR OTHER HP-MSIB PROBLEMS?” to troubleshoot. If there is an E steadily on,
press DISPLAY (DSP on the HP 70205A) and the REPORT ERRORS softkey. If an error report is
displayed from the display, note the error and look it up in the ERROR CODES AND MESSAGES
section and proceed as advised there. If no error report is displayed, then there may be an HP-MSIB
problem. See the section titled “BLINKING E OR OTHER HP-MSIB PROBLEMS” to
troubleshoot. If there is no E in that box, then the display is working. You are done.

2. If there is a message in large block letters and no graphics on the screen, then a “Display-Disruptive
Error” has occurred. If this is the case, turn on the TEST switch and the SYSTEM CONTROLLER
switch on the back of the display, and turn off the TALK ONLY switch, then cycle power. The same,
or a different, display disruptive message should appear. Go to the section on “Display-Disruptive
Error Messages” in the Error Codes and Messages section of this chapter for advice on what to do
for the error. After correcting the problem, turn OFF the TEST switch and return the TALK ONLY
and SYSTEM CONTROLLER switches to their previous state.

3. If there is a distorted picture on the screen, see the “DISTORTED DISPLAY” troubleshooting
section below.

Distorted Display

If the display is distorted, you must decide if the problem is a “Geometric Distortion” problem or a
“Catastrophic Distortion” problem. Geometric Distortion problems are characterized by pictures that
are stable and visible but that are “out of square”, that is, rectangular patterns appear non-rectangular.
Catastrophic Distortion problems are characterized by “tearing” of the picture or other distortion so
severe that the picture and softkey labels can’t be read.

To determine which type of distortion you have, if you have a HP 70206A disconnect all HP-MSIB
cables from the rear panel, or if you have a HP 70205A disconnect all HP-MSIB cables from the
mainframe containing the HP 70205A and remove all other modules from that mainframe. Then apply
power. You should get a picture that looks somewhat like that in Figure 3-2 or Figure 3-20
(Adjustments chapter). If you can’t see a stable picture like that you probably have a Catastrophic
Distortion problem. If you can see a picture like that, press the DISPLAY key (DSP on the HP 70205A)
and the softkey labelled “DISPLAY TESTS” (or “display tests”) and then the softkey labelled
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HP 70205A and HP 70206 A TROUBLESHOOTING

HP 70206A HP-MSIB TROUBLESHOOTING

1. Remove all HP-MSIB cables from the rear of the HP 70206A. Remove the top and inner covers and
the metal PC board retainer from the HP 70206A. Remove and reseat the A7 HP-MSIB board and
the A6 Host board. Verify that all three cables to the A12 motherboard which come onto A12 next
to the A7 HP-MSIB board are properly seated. Apply power and see if the blinking “E” problem is
gone. If so, move on to Step 2. If not, replace the A7 HP-MSIB board. If the trouble persists replace
the A6 Host board. If the trouble persists, replace the A12 Motherboard.

2. Connect a known good HP-MSIB cable between the HP-MSIB IN and OUT connectors on the rear
panel of the HP 70206A and cycle power. If the “E” light now blinks, replace cables W8 and W9.

Apply power and see if the blinking “E” problem is gone. If the “E” still blinks, replace the A7
HP-MSIB board. If it does not blink, you are done.

HP 70205A HP-MSIB TROUBLESHOOTING

A blinking “E” on a HP 70205A with no other modules in the mainframe and no HP-MSIB cables
connected to the rear of the mainframe means that there is an HP-MSIB problem in the HP 70205A or
there is an HP-MSIB problem in the mainframe. Obtain another HP 70000 module of any kind. Remove
the HP 70205A from the mainframe and put the other module in the same slot. Apply power. If the
“ERR” indicator on the module blinks, most likely the problem is in the mainframe. See the “HP-MSIB
Troubleshooting Procedures” in the HP 70001A Service Manual to repair this problem. If the other
module powers up normally, most likely the problem is in the HP 70205A. If so, replace the A6 Host
board in the HP 70205A. If the problem persists, replace the A7 Interconnect board in the HP 70205A.

If the problem persists, go to the “HP-MSIB Troubleshooting Procedure” in the HP 70001A Service
Manual.

Error Codes and Messages

NOTE

Before taking any action based on these error messages, make sure all
the boards are firmly seated and all cables are securely fastened.

HP 70205A and HP 70206A Graphics Display error code information is provided in this section. Errors
may result when the display module is configured normally or is on the module service extender.

Numerical error codes and brief error messages are reported on the display. Error codes fall into four
categories:

Display-Disruptive Errors

6000 —6999 Hardware-Warning Errors
7000—7999 Hardware-Broken Errors
2000-2999 Usage Errors
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HP 70205A and HP 70206A TROUBLESHOOTING

A3 MARK FAILED

The A3 bit-slice processor failed to mark an instruction. The first time any instruction is executed, the
A3 processor marks that instruction by setting a specific bit. The A6 Host processor then checks for the
unmarked instruction. Replace the A3 Dot Generator Board Assembly. If the problem persists, replace
the A6 Host Board Assembly.

A3 MEMORY ADDRESS

The A3 bit-slice processor made an unsuccessful attempt to access A4 RAM. The A6 host processor first
caused the A3 bit-slice processor to write data to a RAM location. The A6 host processor then read the
RAM location directly and compared this data with the data written. This read/write operation was
repeated for each RAM location and failed at some location. Replace the A3 Dot Generator Board
Assembly. If the problem persists, replace the A4 Memory Board Assembly.

A3 MEMORY ARB

The A6 host processor and A3 bit-slice processor have failed to share access to A4 Pixel RAM. Replace
the A3 Dot Generator Board Assembly. If the problem persists, replace the A4 Memory Board. If the
problem still exists, replace the A6 Host Board Assembly.

A3 RETURN FAILED

The A3 bit-slice processor executed a subroutine, but did not return to the mainline program. Replace
the A3 Dot Generator Board Assembly.

A3 MEMORY R/W

The A3 bit-slice processor made an unsuccessful attempt to access A4 pixel RAM. The A6 host
processor caused the A3 bit-slice processor to perform a write /read to pixel RAM. The A6 host
processor then compared the data actually written to RAM with two values: the data written by, and the
data read by, the A3 bit-slice processor. Both comparisons failed. Replace the A3 Dot Generator Board
Assembly. If the problem persists, replace the A4 Memory Board Assembly.

A3 MEMORY READ

The A3 bit-slice processor made an unsuccessful attempt to access A4 pixel RAM. The A6 host
processor first caused the A3 bit-slice to perform a write /read to pixel RAM. The A6 host processor
then read pixel RAM directly and compared this data with the data read by the A3 bit-slice processor.
The comparison failed. Replace the A3 Dot Generator Board Assembly. If the problem persists, replace
the A4 Memory Board Assembly.

A3 MEMORY SYNC

The synchronization between the A3 bit-slice processor and the A6 host processor in accessing the A4
Pixel RAM has failed. Replace the A3 Dot Generator Board Assembly.
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HP 70205A and HP 70206A TROUBLESHOOTING

A6 RAM ADDR ERROR
A test of CMOS RAM has failed. The data in CMOS RAM is read, saved, and complemented. Every

other address is then tested to see if the data is unchanged. The test failed. Replace the A6 Host Board
Assembly.

A6 RAM DATA ERROR (LOW) (ROM Version 5.0)

A6 RAM DATA ERROR (HIGH) (ROM Version 5.0)

A6 RAM DATA ERROR (U37) (ROM Version 6.0 and later)

A6 RAM DATA ERROR (U38) (ROM Version 6.0 and later)

A test of CMOS RAM has failed. Data is cycled through all the address locations on the data bus. Each

time data is written, it is read back and compared with the written data. At least one comparison failed.
Replace the A6 Host Board Assembly.

A6 ROM CHECKSUM 3,2,1 and/or 0 (ROM Version 5.0)

A6 ROM 39 CHECKSUM (ROM Version 6.0 and later)

A6 ROM 40 CHECKSUM (ROM Version 6.0 and later)

A6 ROM 47 CHECKSUM (ROM Version 6.0 and later)

A6 ROM 48 CHECKSUM (ROM Version 6.0 and later)

A checksum was calculated on all ROMs and one or more ROMs failed. Replace the defective ROM. If
the problem persists, replace the A6 Host Board Assembly.

A6 8041 INTERFACE

Communications failed between the A6 8041 processor chip and the A6 host processor chip. The 8041

processor chip is instructed to send a data sequence to the host processor chip, which if received
correctly should verify the 8041 and the link to it. Replace the A6 Host Board Assembly.

A6 EXCEPTION-PROCESSING ERRORS

These display-disruptive error messages are generated by the A6 host processor for actions that are
outside the normal processing associated with the execution of instructions. Exception processing is
associated with interrupts, trap instructions, tracing, and other exceptional conditions. Activities that

result in these error codes in most cases takes place on the A6 Host Board Assembly. Replace the A6
Host Board Assembly.

The exception-processing error messages appear-on screen as:
EXCEPTION AT XXXXXX (XXXXXX = hex address)
MESSAGE
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HP 70205A and HP 70206A TROUBLESHOOTING

disagreed the test failed. Replace the A3 Dot Generator Board Assembly. If the problem persists,
replace the A4 Memory Board Assembly. If the problem still exists, replace the A6 Host Board
Assembly.

7038 A6 Error in 8041

Communications failed between the A6 8041 processor and the A6 host processor. The 8041 processor
is instructed to send a data sequence to the host processor, which if received correctly should verify the
8041 and the link to it. Replace the A6 Host Board Assembly.

7039 A4 Memory

The A6 host processor attempted unsuccessfully to communicate with A4 Pixel RAM. Pixel RAM is
tested by writing data to each address location that equals the address of that location. After the data is
written, the host reads each address to see if the data equals the location address. Replace the A4
Memory Board Assembly. If the problem persists, replace the A6 Host Board Assembly.

7040 A3 Dot gen

A test of the A3 Dot Generator Board failed. The A6 host processor caused the A3 bit-slice processor to
draw an octagonal test pattern on the display. The host processor then computed a signature on screen
memory to see if the bit-slice processor has written the correct data. Replace the A3 Dot Generator
Board Assembly. If the problem persists, replace the A4 Memory Board Assembly. If the problem still
exists, replace the A6 Host Board Assembly.

7048 A3 Wrong datecode

A check of the A3 bit-slice processor firmware datecode failed. Any datecode less than 3.0 fails. Replace
the A3 Dot Generator Board Assembly.

7068 A3 Conditional write

The A3 bit-slice processor overwrote data on the screen, indicating a failure of the conditional write
circuitry. Replace the A3 Dot Generator Board Assembly.

7069 A3 Word write

The A3 bit-slice processor failed to do a valid word-write to A4 Pixel RAM. Replace the A3 Dot
Generator Board Assembly. If the problem persists, replace the A4 Memory Board Assembly.

7070 A3 Dot write

The A3 bit-slice processor failed to do a valid dot-write to A4 Pixel RAM. Replace the A3 Dot
Generator Board Assembly. If the problem persists, replace the A4 Memory Board Assembly.
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HP 70205A and HP 70206A TROUBLESHOOTING

7054 A3 Memory sync

The synchronization between the A3 bit-slice processor and the A6 host processor in accessing the A4
pixel RAM has failed. Replace the A3 Dot Generator Board Assembly. If the problem persists, replace
the A6 Host Board Assembly. If the problem still exists, replace the A4 Memory Board Assembly.

7055 A3 Serial interface

The serial interface between the A6 host processor and the A3 bit-slice processor has failed. The host
processor performed a write/read over the serial interface to the A3 bit-slice processor, then attempted
to verify the returned data. Replace the A3 Dot Generator Board Assembly. If the problem persists, first
replace the A6 Host Board Assembly. If the problem still exists, replace the A2 Sweep/Motherboard
Assembly (HP 70205A) or the A2 Video/Sweep Board Assembly (HP 70206A).

7056 A3 Memory read

The A3 bit-slice processor made an unsuccessful attempt to access A4 Pixel RAM. The A6 host
processor first caused the bit-slice processor to perform a write/read to pixel RAM. The host processor
then read pixel RAM directly and compared this read data with the data read by the A3 bit-slice
processor. The comparison failed. Replace the A3 Dot Generator Board Assembly. If the problem
persists, replace the A4 Memory Board Assembly.

7057 A3 Memory write

The A3 bit-slice processor made an unsuccessful attempt to access A4 Pixel RAM. The A6 host
processor first caused the bit-slice processor to write data to pixel RAM. The host processor then read
pixel RAM directly and compared this read data with the data written to pixel RAM. The comparison
failed. Replace the A3 Dot Generator Board Assembly. If the problem persists, replace the Ad Memory
Board Assembly.

7058 A3 Memory R/W

The A3 bit-slice processor made an unsuccessful attempt to access A4 Pixel RAM. After the A6 host
processor caused the bit-slice processor to perform a write/read to pixel RAM. The host processor
compared the data actually written to pixel RAM with two values: the data written by, and the data read
by, the A3 bit-slice processor. Both comparisons failed. Replace the A3 Dot Generator Board Assembly.
If the problem persists, replace the A4 Memory Board Assembly.

7059 A3 Memory address

The A3 bit-slice processor made an unsuccessful attempt to access A4 Pixel RAM. After the A6 host
processor first caused the bit-slice processor to write data to a pixel RAM location. The host processor
then read the pixel RAM location directly and compared this read data with the data written. This
write/read operation was repeated for each pixel RAM location. At least one of the comparisons failed.

Replace the A3 Dot Generator Board Assembly. If the problem persists, replace the A4 Memory Board
Assembly.
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HP 70205A and HP 70206A TROUBLESHOOTING

2005 lllegal character set

An attempt has been made to specify a character set (using CA or CS) that is not available in the disp

2006 Parm out to Range

A parameter that violates the range specification for a given command has been sent.

2007 Missing terminator

A command has been sent to the display without a valid terminator.

2009 Protocol error

A command has been sent to the display that requires a link type that is not currently established
between the sender and the display.

2011 Memory overflow

An attempt has been made to allocate more vector list memory than the display contains. Usually this

means that the user is trying to display more traces than the display’s memory can support, or that to
many strokes have been sent in non-referenced graphics.
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HP 70205A and HP 70206 A

TROUBLESHOOTING

A5 POWER

SUPPLY
LEDS%}:\:&:E

No) /

— o
— - AosT
E;l ERROR LEDS
" e DS7
6
**’“5 NUMBERS
— REFER
— 4 TO TABLE
g COLUMNS
\‘N.__ 2

CULLLLIL L1114

-

WATCHDOG LED

Figure 4-3. HP 70205A4 Error LEDs
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HP 70205A and HP 70206 A TROUBLESHOOTING

Table 4-4. LED Error Patterns (ROM Version 5.0)

LED INDICATORS

REAR PANEL
TEST SWITCH IN
NORMAL POSITION

1 2 3 4 5 6
X A3 DOT GENERATOR

X A4 MEMORY
X A6 HOST

IF _ANY OF THE ABOVE LEDS ARE LIT,
SET THE ‘TEST’ SWITCH ON THE REAR
PANEL AND CYCLE POWER.

REAR PANEL
TEST SWITCH
IN ERROR POSITION

1 2 3 4 5 6

X X | A3 SERIAL INTERFACE
X X A3 MEMDRY READ

X X | X| A3 MEMORY WRITE

X X A3 MEMORY R/W

X X X | A3 MEMORY ADDRESS
X X | X A3 CHAR ROM

X X|X|X| A3 RETURN FAILED
X X A3 MARK FAILED

X X X| A3 22?2 FAILED

X X X A3 WRONG DATECODE
X|X A& 8041 INTERFACE
X| X X A4 PIXEL RAM

X| X X X| A3 CHAR ROM

Xz LED LT
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HP 70205A and HP 70206A

TROUBLESHOOTING

Table 4-5. Test Modes

TALK SYSTEM Mode of Testing
ONLY CONTROLLER
Switch Switch

0 0 CONTINUE mode. Normal power-up test sequence, but will continue even if
a test fails, Report test results using the REPORT ERRORS function after
normal operation begins (which may not be possible, depending on the
failure).

0 1 STOP mode. Normal power-up test sequence, stop on any error. This is like
NORMAL mode, except the LEDs on the A6 Host board (which normally
read out the board number in the event of a failure) will instead indicate the
error number. Refer to figure 5-2 and Table 5-3.

1 0 SELECT mode. In this mode, the test selected with switches A5— Al repeats

continuously. LED DS2 on the A6 Host board blinks each time around. If
the test fails, LED DS3 blinks at the same time. Refer to Table 5-2.
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HP 70205A and HP 70206A

TROUBLESHOOTING

Table 4-6. Test Descriptions (2 of 3)

A5...A1

Test
Number

Name

Description

00110

PIXEL RAM write

Data 0-OFFFF" is written to location 0F00000™. No check
is made for any error.

00111

PIXEL RAM R/W

Data 0-0FFFF! is continuously written to location
OFOOOOOH, then read back.

01000

PIXEL RAM

Performs a (destructive) test on PIXEL RAM. Writes a
pattern to each location which equals that location number.
After the patterns are written, each location is read to see if
it equals its address. The same test is then repeated with
complementary data.

01001

ROM checksum

A checksum is calculated on all ROMs. Any bad ROM
causes A6DS3 to blink.

01010

10

HP-MSIB

The functions performed are: send a NULL to Address 31
and check for NMAA (No Module At Address), which is
the expected response. Send 0, 1, 2, 4, 8, 16, 64, 128 to self
and check the data after each is sent, Failure of this test
most likely means that the HP-MSIB itself is hung, that
some line is short or open, that the display’s HP-MSIB chip
is bad or that the host’s interface to HP-MSIB chip is bad.

01011

11

8041

This test tells the 8041 processor to send a count sequence
to the host processor, which if received correctly should
verify the 8041 processor and the link to it.

01100

12

Character ROM Checksum

The bit-slice processor is told to write all characters in the
Character ROM to the screen. A signature of the data in
screen memory is then taken by the host processor and
compared to the signature for the ROM. If they disagree,
the test fails.
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HP 70205A and HP 70206A TROUBLESHOOTING

Error Descriptions

The LED patterns represented in Tables 4-3 and 4-4 are on the top edge of the A6 host board,
component side up. Note that some tests only operate in SELECT mode; these tests have no LED
pattern or error code associated with NORMAL, TEST, or CONTINUE mode. To view the LEDs on
the printed circuit board assemblies, proceed as follows:

1. Remove the top cover from the display. Refer to the Top Cover Replacement Procedure in Chapter
5.

2. Turn the display ON.
Two of the tests have an extra line on the readout of the “disruptive” message. This extra line consists of
a 16-bit word displayed as 16 1’s and 0’s (for example, 0000101001100110). For the PIXEL RAM test
(test 8), each 1 bit corresponds to one bad bit found during the test (with D15 corresponding to the

left-most bit). This can help identify the failed RAM chip(s). For the bit-slice Confidence Test (Test 15),
the pattern tells which of the several tests performed has passed or failed for use in factory diagnostics.
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HP 70205A and HP 70206 A TROUBLESHOOTING

Table 4-7. Error Indications (2 of 3)

Test LED lit on LED pattern Possible errors, Possible errors in REPORT
Number failure on failure disruptive ERRORS
NORMAL TEST mode
mode A6DS7..DS2

10 - — - 7036 HP-MSIB error

11 A6DS4 110000 A6 8041 INTERFACE 7038 A6 Error in 8041

12 A6DS6 110101 A3 CHAR SET 7037 A3 Character set

13 A6DS6 101010 A3 WRONG DATECODE 7048 A3 Wrong datecode

14 — - = 7040 A3 Dot Gen

15 A6DS6 100110 A3 CHAR ROM 7049 A3 Character ROM
A6DS6 100111 A3 RETURN FAILED 7050 A3 Sub return
A6DS6 101000 A3 MARK FAILED 7051 A3 Instruction mark
A6DS6 101001 A3 7?? FAILED 7052 A3 Unknown failure
A6DS6 110001 A3 CALL FAILED 7053 A3 Subroutine call
A6DS6 101110 A3 MEMORY SYNC 7054 A3 Memory Sync
A6DS6 101011 A3 START VECTOR 7067 A3 Start vector
A6DS6 101111 A3 COND WRITE 7068 A3 Conditional write
A6DS6 111101 A3 WORD WRITE 7069 A3 Word write
A6DS6 111100 A3DOT WRITE 7070 A2 Dot write

4-35

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



9¢-v

uonenqIe AW €V ZLO0L g9V AdONWdN £V 00TTO0T 9Sagv 61
ssaIppe AIOWRN £V 6S0L SSTHIAAY AdOWHN €V T0T00T 98A9v 8T
M AIOWRN €V 8S0L ME XIOWEN £V 00TO0T 9Sasv
9 AIOWIN £S0L HALTEIM AdJOWAN €V T1000T 98A9v
pea1 AIoWAN £V 950L avad AdOWdN €V 0T000T 9SAasVv LT
Q0BIUI [ELIAS €V GS0L HOVAIALNI TVIEdS €V T0000T 95dsyv 91
10112 JIul ] €W TLOL dUd SLINITEV TOTT0T 9sasv
€5ar4Lsasv opow
spow 1S31 AVIWHON
SHOHHI aandnusip ainjie} uo ainjie} Jaquiny
1H0Od3Y ul siou? 9|qIssod ‘sJ0419 9|qISSOd wianed 31 uo ¥ aI 19

(¢ Jo g) suouvorpuy doug L 219V

V90Z0L dH PU® VSOZ0L dH

ONILOOHSZTdNOYL

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



8c/LC—¥
WVYYOVId X008 "AVIdSId SOIHAVY9 VYS0Z0LdH “S—+ 38N91 4

|
!'
.i
f
?
i
_

_
o I
_|III.|||||_ 20 g m i

1944
| | er oM LNOD v
— ody g L
| | _ z gl

| www.artisantg.com

| _9dy zvLv| e _ e o _
i . A e
i ) w
T | e o :
E LPLVLYX _ 1 I lf_ |l_ _ w_
_ _ [ o £ i “ ! JOVANILNI m “ ! Mn
| Quvo8A3X LvLv | | L N ———— aisn-a | ! =
i e e 1 e _ I c _1 aNY QHYOBA3N zd _ _ Zravx @
I ' - £
0301A 3L1S0dW0D OLI _ : ] | _ ﬁ ! __ H “ “ m ],I_ _ _ :.E__m_
| uvN | | _“ | 7081NGD * | | gl
; V_ H Zrevx _\ o3aiA T “, |ﬁ A W _ o 900 HoLYm \\nn 81—dH I “ G_
_ _ | o3gia | _ __ % % | | isa | [ ey | ;.h(.W._..
| | L T 2 | Y | b=
ﬁ “ 7 hw “ 1 | ! ]~ WYY SOWD [ _ m._
_ - I _ I _
- T | | kb B I A _ I §
_ _ “ ¥ _ ¥0SS3008d NIvM| | _. [ MY
™~ | S | — | =
| | v m YN e | YOLVMINIOI 92 nou | _ | w
m | | | r | 10d m.,l_ I I _
_ “ Jﬂo > | zllllAT_ ||.I.I_I+I|l. | L 4 1SOH 9V
_ _ J e _ IS IWOI1NIA | | | \\? . P —— | S e et |
“ $ “ . N:omhw “ _ i , S Ll.ll._.llll “ A . |I.I_ | w
! | # _ | | o Ldl _ 7 _I _Il...lAII.llTIIl._ | '_ .m
_ ! _ 1 ) B m “ . 1 .
| - ]| “ C e e _ | o
| * ._ ZrevX _ 7|‘.|r|..l_ _ _ _ | _ _ | i
= d33MS TVLNOZ | uoH [+ [,_.A AHOMIN LS17 | Jmmwnoum | ! _
_ ) | ONY 39VA70A HolH| _ - _ [1081NO2 ViV 180 | _ 13X1d ¥0103A i S¥30 19 : _ _
“ | i JATHOH « 1 i __ “
2K D;&MN ' I _l.ll ILXA¥9 | ool oL g _
! QY¥YOgYIHLON _ _ ! o o <
: Ja3ms ov ! : ! QYVO8Y3HLON |
(I . kad) L __ __ __ __ _ _ _AMOW3NW V| _ /d33MS 2V |




0+/65—+
WYHOVId Y0018 ‘AV1dSId SOIHAVYH9 W3ILSAS dH 9%

Jdno 1 4

“ QUVOEAIN |
L .m.u.._.m_ms_DZ w(l_
Z9d4* L9dY -
4En
. 1 e P
“ " MG
L ___9d4 6¥]
- [ T T T - T
_I |_ CI%-0M | “ “ I
ayvogA3IM . JOVAHIINI I
I | | 81SM—dH
L _13z38 oty " |uem L
. N3dMS _ | ﬂ
s T m “ _
“ _ \\M “ ! T081NOD [ !
I e AL _%ﬁ _ _ 900 HOLYM L al—dH
> > _ _ 3 | " LSA OW /=
_ ] —— SosarA] | A ) | _ ¥ WYY SOWD |
|
I mv _ ; | |
Zedl 1 HOLYH3IN3D 100 ¥OJ
7 ¥OSS300¥d 30115-118 L I
— _ [y | V4R ! HOSS300Hd NIVW
I 1 | _
L | 3A1HAA m | mo.-<muzuo _ ¥z _\_ MOY “
3al¥aA 104 ¢V 1
o ..¢_ - < € _Il...l s i L * LSOH 9v|
L | d3IMS TVOI1¥3A | \.ﬂw —_—— |z "
a “ w “
Ho9 - - e e e e ] e | —————
| S| e S L
¥3d4338 1 i -+ 1 AHOMIN I
__ g_ ¥3d4338 ! “ _ " ! v . HINEYN |
_f. _ & - _ ZXQLXN¥Z gLxNeL | _ 0HINGO |<g
> < < ,.. ANONIN s AHONIN
_ Mu,&u;wo“ﬂu”\ﬂ ___ M:_uu _ \Nu__:x,! _ JOHINOD Yiva L¥D _ 13X 1d HOLO3A _ e N:...Mv.n“o._u i
1 1 m—r ! X ! %194 & v_._ow :
I THY 0°+2 1 I L _ _ I..I....w._F M*E Gdl vdl
0zdl _ _
| | | “
I |
L d33IMS 03dIA 2TV | m| ANONIN V|

Guaranteed | (889) 88-SOURCE | www.artisantg.com

Artisan Technology Group - Quality Instrumentation ...




HP 70205A and HP 70206A REPLACEMENT PROCEDURES

Chapter 5
REPLACEMENT PROCEDURES

Introduction

The procedures in this chapter describe the removal and replacement of HP 70205A Graphics Display
and HP 70206A System Graphics Display major assemblies. Refer to Table 5-1 for a complete listing of
all tools and materials required in the procedures.

The following information is included in this chapter:

ElectrostatiC DISCREITE « 4 o 5 5 5 2 508 5 8 55 50k 6 5 o m oim s m mn ke s dms n o 5-1

Reducing ESD Damage . . ............. ... ... 5-1
HE 702054 Replacement Procedutes oo o v v v wow o o v s s v o % 905 8 8 8 50 & 4 3 5-3
HP 70206A. ReplaceMeit PEOCHIUNeS v v v 45 0 v S 5 5 500 5 3 308 5 55 ot 8 8 s 5-25

Electrostatic Discharge

Electrostatic discharge (ESD) can damage or destroy electronic components. All work performed on
assemblies with electronic components should be done at a static-safe work station. Figure 5-1 is an
example of a static-safe work station with two types of ESD protection.

e conductive table mat and wrist-strap combination.
e conductive floor mat and heel-strap combination.

Table 1-3 in Chapter 1 lists static-safe accessories that can be ordered from Hewlett-Packard.

REDUCING ESD DAMAGE

The following suggestions may help reduce ESD damage which can occur during testing and servicing
operaticns.

e Handle PC board assemblies and electronic components at a static-safe work station.
e Store and transport PC board assemblies and electronic components in static-shielding containers.
e To prevent a static-charge buildup, properly earth-ground all instruments.

5-1
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HP 70205A REPLACEMENT PROCEDURES

HP 70205A Graphics Display
REPLACEMENT PROCEDURES

The procedures in this section describe the removal and replacement of all the HP 70205A Graphics
Display’s major assemblies. Numbers in parentheses are used throughout the replacement procedures to
indicate numerical callouts on the figures. :

The following replacement procedures are included in this section.

IO SONBIE - o o conw o= & 20 S0 5t 5 12 18 PN 5 50 36 SHict 1 M B 5 SSEs f 1 2 K SN B S B B B E W 5 5-4
BOMOBICOVET » vvw s s mn v s s s m e Eas s v s 6@ S B8 @ ES ST 88255 5-6
L e R U 5-8
AlAlBezel/Keyboard . . ... ... ... .. ... . ... 5-10
BIAZBPG . oo cm am w v %o i # 9% 56 B ¥ N ET BN EEEE T ET AR 5-12
A2 Sweep/Motherboard . . . . ... ... L 5-14
A3 Dot Generator, A4 Memory, AS Power Supply, A6 Host . . .. .......... 5-16
PLLBAMEEY: o avm 2 6 5 w2 5 % wos 6 5 5 Sowndt 8 09 5 008 & % 8 %50 & 8 6 % 04 § ok @ 5-19

V1 CRT Assembly

5-3
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HP 70205A REPLACEMENT PROCEDURES

(ONE ON OTHER sIDE) (2)

Figure 5-2. Top Cover Replacement

5-5
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HP 70205A REPLACEMENT PROCEDURES

Figure 5-3. Bottom Cover Replacement
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HP 70205A REPLACEMENT PROCEDURES

A2 SWEEP
MOTHERBOARD

‘ @ (2 EACH SIDE)

NOT SHOWN

REAR PANEL

Figure 5-4. A2 Sweep/Motherboard and Rear Panel Replacement
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HP 70205A REPLACEMENT PROCEDURES

Al1A1
KEYBOARD

(4 SCREWS,
2 EACH SIDE)
A1A1 FRONT -
KEYBOARD FRAME (1)

Figure 5-5. A1A1 Bezel/Keyboard Assembly Replacement
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HP 70205A REPLACEMENT PROCEDURES

(2) (2 PLACES)

Figure 5-6. A142 RPG Replacement
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HP 70205A REPLACEMENT PROCEDURES

7. Reconnect the following cables to the A2 Sweep/Motherboard assembly.

W3 Anode (1)
W4 CRT (2)

W5 RPG (3)

W6 Yoke (4)

W7 Keyboard (5)

8. Replace the rear panel. Refer to the rear panel replacement procedures.

(7 PLACES)

A2 SWEEP (4) (5)

MOTHERBOARD

Figure 5-7. A2 Sweep/Motherboard Replacement
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HP 70205A REPLACEMENT PROCEDURES

Figure 5-8. A3 Dot Generator, A4 Memory, A5 Power Supply, and A6 Host Replacement
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HP 70205A REPLACEMENT PROCEDURES

Figure 5-9. BT1 Battery Replacement
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HP 70205A REPLACEMENT PROCEDURES

REPLACEMENT
NOTE

HP 70205A Graphics Displays with serial prefix 2607A and below use
CRTs with a bonded faceplate. Displays with serial prefix 2607A and
above use CRTs with a separate faceplate. When a display with a
bonded faceplate requires a CRT replacement, four parts must be in-
stalled:

CRT/Yoke Assembly
CRT Faceplate
Gasket/Shockmount

Refer to Service Note 70205A-2 for more information about installing
CRTs with unbonded faceplates.

9. Place the front casting on a protective mat with a lint-free cloth.

10. Insert the conductive gasket into the front frame.

11. Clean both sides of the tinted glass shield with a lint-free cloth and thin-film cleaner.

12. Place the glass over the conductive gasket.

13. Place the non-conductive (shockmount) gasket on top of the tinted glass shield.

14. Supporting the display module on the rear panel, place the CRT (11) into the instrument housing.
Guide the anode cable through the hole provided in the CRT chassis. Make sure the spring (13)
does not get caught on the yoke. See Figure 5-10.

15. Align the front frame and install the four Torx bolts (9). Tighten the Torx bolts to six inch-pounds.

16. Install the RPG board assembly. Refer to the A1A2 RPG replacement procedure.

17. Install the keyboard assembly. Refer to the A1A1 Keyboard replacement procedure.

l WARNING I

Serious personal injury may occur if electrostatic discharge (ESD)
precautions are used while discharging the CRT Anode cable.

18. Reconnect the following cables on the A2 Sweep/Motherboard assembly. See Figure 5-10.

W2 Video (2)
W3 Anode (3)
W4 CRT (4)

W5 RPG (5)

W6 Yoke (6)

W7 Keyboard (7)

e & & o o o
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HP 70205A REPLACEMENT PROCEDURES

Figure 5-10. VI CRT Replacement (2 of 2)

5-23

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



¥Z-s

SHLON

STANATD0Ud INFWHDVTddd VS02Z0L dH

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



HP 70206 A REPLACEMENT PROCEDURES

HP 70206A System Graphics Display
REPLACEMENT PROCEDURES

Introduction

The procedures in this section describe the removal and replacement of all the HP 70206A System
Graphics Display’s major assemblies. Numbers in parentheses are used throughout the replacement
procedures to indicate numerical callouts on the figures.

The following replacement procedures are included in this section.

JOP AN ONCE QOB oo o s 5 o s 5 % 6 5 o @ 6 0B S W B 8 BN B S & AU B 8 & N ¢ 5-26
Gl L Y Tl I T TTTYNTYNTTNTTYTYTY 5-28
ATFIMEE 5 o 5 0 5 0055 G55 4 moom 15 02 0 atoms 4 % 2 1 saom 5 m In om0 o 30 im0 8 o 0 o5 5-30
A2VIdeo/SWeep . . . ... e 5-32
ASDotCenerator: . . x vow vy s mwis v s s 008 S 255 55 6 E B AW S BB ES S 54 5-34
BAMEMOLY 5 5 0 o 6 55 500 55 5 00 6 m n o s m v 3 s mies 2 8 ie pme % 5 % o o % % 5w 5-36
ABHOSt . . . e e 5-38
AT HPMEIE 5 o oo mum o v v 6omom o v % wow & 8 5 % w0 6 6 8 60w B BB S W B F Y 0 5-40
A8 Numeric Keyboard Assembly . . . ... ....................... 5-42
gl O 5-44
A10 Bezel Keyboard Assembly . . . . ... .. ... ... ... ... 5-46
AL PowesrBuphly c.svmavssnmoesami e s s @88 me 195 506 85556 5-47
BTLBOWEEY' 4 5 500 65 6 595 £ 8 55 505 £ & o ovvms o0 5 10 59 005 16 2 0 50 souioms w0 & 1n imoiins o0 50 o 5-53
VICRTAssembly . ... ... ... ... ..t 5-54
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HP 70206 A REPLACEMENT PROCEDURES

(14
PLACES)

Figure 5-11. Top and Inner Covers Replacement
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HP 70206A REPLACEMENT PROCEDURES

(6 SCREWS,
30N
BOTTOM)

Figure 5-12. Front Panel Replacement
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HP 70206 A REPLACEMENT PROCEDURES

e J1(1)
e J2 (2)
e J3(3)

8. Replace the A2 Video/Sweep board assembly. Refer to the A2 Video/Sweep board assembly
replacement procedure.

™ @ G (4) (5 PLACES)

Figure 5-13. Al Filter Replacement
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HP 70206A REPLACEMENT PROCEDURES

PSR OCEIDIOSES
*‘.G...'OG&BO’GQ
LA AL L LA
ane

(1) (4PLACES)

Figure 5-14. A2 Video/Sweep Replacement
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HP 70206A REPLACEMENT PROCEDURES

Figure 5-15. A3 Dot Generator Replacement
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HP 70206A REPLACEMENT PROCEDURES

(1) (4 PLACES)

Figure 5-16. A4 Memory Replacement
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HP 70206A REPLACEMENT PROCEDURES
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Figure 5-17. A6 Host Replacement
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HP 70206A REPLACEMENT PROCEDURES

Figure 5-18. A7 HP-MSIB Replacement
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HP 70206A REPLACEMENT PROCEDURES

(17 PLACES)

Figure 5-19. A8 Numeric Keyboard Assembly Replacement
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HP 70206A REPLACEMENT PROCEDURES

(1) (2 PLACES)

Figure 5-20. A9 RPG Replacement
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HP 70206A REPLACEMENT PROCEDURES

A11 Power Supply

CAUTION

Use ESD electrostatic discharge precautions when working on the A11
Power Supply.

REMOVAL

—_

- Remove the top and inner covers. Refer to the top and inner covers replacement procedure.

r2

. Turn the instrument over so the bottom faces up.

(¥ ]

. Remove the two bottom-front (1) and the two lower-rear feet (2). See Figure 5-22.

F=N

. Remove the bottom cover by loosening the screw on the rear edge of the cover. As this screw is backed
out, the bottom cover will slide to the rear. Remove the cover by sliding it to the rear of the instrument.

5. Turn the instrument over so the top faces up.

6. Remove the two screws (3) securing the right strap handle and remove the handle (4).
7. Remove the side cover (5) by sliding it to the rear of the instrument.

8. Disconnect the W5 Battery Cable (6) from the A12 Motherboard Assembly.

9. Remove the two screws (7) securing the battery cover and remove the cover (8).

10. Remove the battery (9).

11. Remove the two screws securing the battery holder (located under the battery cover) and remove the
holder.

12. Remove the four screws (10) securing the A11 Power Supply board assembly to the side frame.

13. Disconnect the following A11 Power Supply board assembly cables from the A1 Filter board assembly
and the A12 Motherboard:

o AlJ2 (11)
o A1J3 (12)
o A12J1 (13)

14. Lift the A11 Power Supply board assembly (14) partially out of the instrument.
15. Disconnect the COM1 Ground Cable (15) from the line module.
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HP 70206 A REPLACEMENT PROCEDURES

35. When the screw makes contact with the frame, tighten the screw.
36. Replace the two bottom-front feet (1).

37. Replace all four rear feet.

Figure 5-22. A11 Power Supply Replacement (1 of 4)
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HP 70206A REPLACEMENT PROCEDURES
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Figure 5-22. A11 Power Supply Replacement (3 of 4)
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HP 70206A REPLACEMENT PROCEDURES

BT1 Battery

‘ WARNING I

The BT1 Battery must not be recharged, forced open, or disposed of
infire. If abused, this battery represents a fire, explosion, and/or severe
burn hazard. Dispose of the battery in accordance with local hazard-
ous material disposal regulations.

REMOVAL

1. Remove the two screws (1) securing the battery cover and remove the cover (2). See Figure 5-23.

2. Remove the battery.

REPLACEMENT

3. Replace the battery, (+) end in.
4. Replace the battery cover (2). See Figure 5-23.

5. Replace the two battery cover screws (1) and tighten them to six inch-pounds.

Figure 5-23. BT1 Battery Replacement

5-53

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



1259

‘pajieisul 9 1snw sued
1noj ‘juswade|das 1 4D e salinbai ajejdaoe} pspuoq e yum Aeidsip e
usym s1ejdesey ajeiedas B yim SLHD ash SAO]E PUB £EY00VEZSE S19q
-wnu jelias yum sAejdsiqg -s1ejdase; papuoq e yiim s 4O asn mojaq pue
ZeYo0v6ezse siaquinu jeuas yum shejdsiqg solydesn walsAs v90z0L dH

310N

IN3IN3OV1d3d

"uonje[[eISUIal 103 193sed [ 9Y) 2aes pue ([T) 12)seS [y 2yl 2A0WY ‘6

(1) I2UTRIDI YD 9Y) W) (6) swely 1D aY) 21etedas pue (8) sma10s I INOJ 9y} 2A0WY 'Y
"(L) PIPTYS LD 2Y3 sa0way L

‘A[quiasse 13D 243 JO 9pIs Yyoes wolj (9) smaI1ds p[aTys 1D IN0J oY} 2A0WY ‘9

"JUSWINIISUT 3Y) JO INO (§) A[quuiasse 1D 241 2p1S 'S

"QWIRIJ JUOI} 3Y) 03 LD Y3 Surinoas (p) SMaI0s INOJ oY) 2A0WDY “p

(eprs L¥D 23 punois) (g) apouy o[ @
() ox LIM @
(DIIO M

:($7-¢ 21081 995) A|qQuassy LHD 1A Sy} WoIj s3][qed SuImor|o] aY) 109UU0dsI(] '€

‘2anpacoid juswaoedal A[quuassy [oued juoly oY) 03 I10Joy ‘[oued JUOIJ 3Y] SAOWY T

'a1qed apouy 149 3y} Buibieyossip aiym pasn ase suonnedaud
(gs3) abJeyasip 2nelsolo9)@ 1 Ino20 Aew Ainful jeuosiad snoues

| ONINHVM |

*21npaooad juswaoe[dal s19400 Jouul pue doj 3yl 0 19Jay 'SISA0D Iauul ayj pue doj ay) saoway |

TVAON3Y

Alqwiassy 1HD LA

STINAFO0Ad INFWHD VI VO0Z0L dH

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



HP 70206 A REPLACEMENT PROCEDURES

CRT/Yoke Assembly
CRT Faceplate
Gasket (2 each)

Refer to Service Note 70206A-5 for more information about installing
the CRTs with unbonded faceplates.

10. Clean the inside edge of the CRT retainer (10). See Figure 5-24.

NOTE

The RFI gasket needs to be stretched slightly for it to fit inside the CRT
retainer ring. The gasket must not be visible when viewed from the front
of the display.

11. Deposit a dot of Super Glue #496 on each corner and two dots of glue on each side.
12. Clean both sides of the faceplate with thin film cleaner and a lint-free cloth.
13. Place the faceplate over the RFT gasket.

14. Place the anti-bonding gaskets over the faceplate (one on the left side, the other on the right).

1

Lh

. Clean the CRT glass with thin film cleaner and a lint-free cloth.
16. Place the cleaned CRT on top of the anti-bonding gaskets.

17. Insert the CRT rear frame (9) into the CRT retainer (10).

{
! CAUTION £

Watch orientation of the springs on the rear frame. Springs crossing
the CRT should be touching the copper tape. Check the rubber pads
for binding when tightening the screws. Make sure the yoke cable is not
caught between the rear frame and front frame.

18. Replace the four CRT screws (8). Torque each screw a little at a time, until they seat properly. Torque
is 20 inch-pounds.

19. Replace the CRT shield (7) and the four CRT shield screws (6). Tighten the CRT shield screws to six
inch-pounds.

20. Slide the CRT assembly (5) into the instrument.

21. Replace the four screws (4) to secure the V1 CRT Assembly to the front frame. Tighten the four
screws to six inch-pounds.
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HP 70206 A REPLACEMENT PROCEDURES

Figure 5-24. V1 CRT Assembly Replacement (1 of 2)
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HP 70205A and HP 70206A REPLACEABLE PARTS

Chapter 6

REPLACEABLE PARTS

Introduction

This chapter contains the information necessary to order all hardware replacement parts. This chapter
contains the following information:

CHOSTINE PUOTIAMION o o o o w5 6 mos @ 6 6 6 W0 & & & & G @ o & G 9§ & w0 8 % 6-2
DBt Ml ORICEBBIBN v vss s ns s i s ss R B o s s S 553 9% & 5 6-2
HP 70205A Graphics Display Replaceable Parts . . . ... ... ............ 6-7
HP 70206A Overall Instrument Parts Identification . . .. ............... 6-15

Table 6-1 lists reference designations, abbreviations, and value multipliers used in the parts lists.

Table 6-2 lists the names and addresses that correspond to the manufacturer code numbers in the parts
list.

Table 6-3 lists all major assemblies for the HP 70205A Graphics Display.
Table 6-4 lists all major assemblies for the HP 70206A System Graphics Display.

Figures 6-1 to 6-9 illustrate the locations of module assemblies and hardware, with part numbers.

NOTE

The component-level parts for all versions of board assemblies are
listed in the HP 70205A and HP 70206A Component Level Information
manual.
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HP 70205A and HP 70206A

REPLACEABLE PARTS

Table 6-1. Reference Designations and Abbreviations (1 of 3)

B i N T I i Assembly

F Y Attenuator, Isolator,

Limiter, Termination

) S R Fan, Motor

BT “covsnmanmesmsiaaaiaa Battery

[ A T i Capacitor

{ G L T T Coupler

e Diode, Diode Thyristor,

Step Recovery Diode, Varactor

5, . . Directional Coupler

3 ] T T Delay Line

DS coivisien Annunciator, Lamp, Light

Emitting Diode (LED),

Signaling Device (Visible)

E Giassi Miscellaneous Electrical Part
A

A, Across Flats, Acrylic, Air

(Dry Method), Ampere

ADY iimearseese Adjust, Adjustment

ANSI ... ... American National

Standards Institute

(formerly USASI-ASA)

ASSY i Assembly

AWE i anniviss American Wire Gage
B

BED cussines Binary Coded Decimal

BD ... Board, Bundle

BE-CU .ivwwavinniea Beryllium Copper

BNC .ociiseavgs Type of Connector

BRG ..........ceunnn Bearing, Boring

BRS oo ssaniiies e Brass

BSC: v s s Basic

BTN it iiiiiaeenennn Button
C

€ e cn Capacitance, Capacitor,

Center Tapped, Cermet,

Cold, Compression

CCP ...oi Carbon Composition Plastic

€D :svieaaaii Cadmium, Card, Cord

CER .....oiiiiiiniainannnns Ceramic

CHAM: . .oivvsinmasmmaaas Chamfer

EHAR. oooiiiasisivies Character,

Characteristic, Charcoal

CEMOS oo Complementary Metal

Oxide Semiconductor

CNDCT ...... Conducting, Conductive,

Conductivity, Conductor

CONT oo Contact, Continuous,

Control, Controller

CONV i vvvimmemms v Converter

REFERENCE DESIGNATIONS

F ottt ineasananns Fuse
WL - oticoiiom soicm vre womeiotes wa s wiwiig e Filter
| £ & R e e Circulator
. Electrical Connector
(Stationary Portion), Jack
G Relay
) Coil, Inductor
IV osscsms s Ao e s Meter
MP..... Miscellaneous Mechanical Part
P o Electrical Connector
(Movable Portion), Plug
Q oaasiis Silicon Controlled Rectifier
(SCR), Transistor,
Triode Thyristor
R sy dsirismerleniains Resistor
ABBREVIATIONS

CPREN oo vwimseivmiom i Compression
CUP-PT ..vosvivesvvsaiis Cup Point
EW s G AT Clockwise,
Continuous Wave

D
D.....ovvvunn Deep, Depletion, Depth,
Diameter, Direct Current
DA e rmsmnnasii g Darlington
DAP-GL ....... Diallyl Phthalate Glass
] T Double
DEDR o soimssesia sy Decoder
DPEG .0 00 vnnvinsmssensaimsissos Degree
DRHOBE s D-Shaped Hole
DIA: covosreasvesissyermsg Diameter
DIP ............ Dual In-Line Package
DIRSEDR: cocvmmsimasomig Dip Solder
D-MODE ............ Depletion Mode
DO......... Package Type Designation
PF iiwnmens Deep, Depth, Diametric
Pitch, Dip
DP3T ............. Double Pole Three
Throw
BPDT :iunasaniss Double Pole Double
Throw
5 51, AR T Dowel

E
ER L anivsivsiaivdsaan iinags E-Ring
EXT v snwis Extended, Extension,
External, Extinguish

F
| S Fahrenheit, Farad, Female,
Film (Resistor), Fixed,
Flange, Frequency
FC ........ Carbon Film/Composition,

Edge of Cutoff Frequency, Face

| Qe e e Thermistor
2 ——— Switch
e e Transformer
J & L e e Terminal Board
i & 2 Thermocouple
TR o s e e Test Point
| B e Integrated Circuit, Microcircuit
Vo e Electron Tube
YR oaveanis Breakdown Diode (Zener),
Voltage Regulator
W o Cable, Wire, Jumper
B e R Socket
Y soemnmis Crystal Unit (Piezoelectric,
Quartz)
& e avis Tuned Cavity, Tuned Circuit
FDTHRU.............. Feed Through
FEM < ociovammminmemme s smie Female
BILEHDY s psasimnsm Fillister Head
) D Flash, Flat, Fluid
FLAT-PE ovoovvisswesois Flat Point
BB i A S R R R Front
FREQ ......oovvviunnnnnn. Frequency
| Current Gain Bandwidth
Product (Transition Frequency),
Feet, Foot
| I, B T T T T Fixed
G
GEN: .ovavseimns General, Generator
G s s e RS Ground
GP........... General Purpose, Group
H
H i swmsmms Henry, High
HDW ciocsmmvevansna Hardware
HEX ooovass Hexadecimal, Hexagon,
Hexagonal
HECL s sy Helical
HP' .. ..oive Hewlett-Packard Company,
High Pass
I
IE e Collector Current,
Integrated Circuit
) § 5 I Identification, Inside
Diameter
IE ocsaaimmsssniss Forward Current,
Intermediate Frequency
L T Inch
INGL s se ey g Including
INT ........ Integral, Intensity, Internal
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HP 70205A and HP 70206A : REPLACEABLE PARTS

Table 6-1. Reference Designations and Abbreviations (3 of 3)

MULTIPLIERS

Abbreviation Prefix Multiple Abbreviation Prefix Multiple
T tera 10" m milli 10
G giga 10° u micro 10-¢
M mega 10° n nano 10-°
k kilo 10° p pico 10-"
da deka 10 f femto 10-%
d deci 10! a atto 10-1
c centi 102
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HP 70205A REPLACEABLE PARTS

HP 70205A Graphics Display
REPLACEABLE PARTS

This section contains the following information:

Figure 6-1. Overall Module Parts Identification, Front View . .. ........... 6-8
Figure 6-2. Overall Module Parts Identification, Rear View . . . ... ........ 6-9
Figure 6-3. Overall Module Parts Identification, Top View . ... ... ........ 6-10
Figure 6-4. Overall Module Parts Identification, Bottom View . . ... ... ... .. 6-11
Figure 6-5. Overall Module Parts Identification, VI CRT Assembly . . ........ 6-12
Table 6-3. HP 70205A Major Assemblies . . . . . . v o v v v v v oo v e o e on s 6-14
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HP 70205A REPLACEABLE PARTS

*Refer to Replaceable Parts List

for Part Numbers

(2 PLACES)

(2 PLACES)
ltem HP Part CD Description Mfr Code Mfr Part Number
Number
1 0515-0890 9 Screw, Mach 3MX0.56MM LG 90 deg 28480 0515-0890
2 70205-20017 Casting, Rear 28480 70205-20017
0515-0897 6 Screw, Mach 3MX0.5 8MM LG-Pan 28480 0515-0897
Hd
4 70205-00006 6 Cover, Battery 28480 70205-00006
5 1420-0315 3 Battery, 3.60V 1.7 AH 28480 1420-0315
6 0590-1251 6 Nut, SPCLY 15/3232 THD 0.1 INTHK 28480 0590-1251
7 2190-0102 8 Washer, LK INTL T 15/32 IN 28480 2190-0102

Figure 6-2. Overall Modu:le Parts Identification, Rear View
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HP 70205A REPLACEABLE PARTS

(4 PLACES)

(8 PLACES)
Item HP Part CD Description Mfr Code Mfr Part Number
Number
1 0515-0890 9 Screw, Mach M3X0.5 6MM LG 28480 0515-0890
2 70205-20016 0 Casting, Front 28480 70205-20016
3 0515-1146 3 Screw, Mach M3X0.5 6MM LG Pan Hd 28480 0515-0886
4 7120-4162 6 Label, Hazardous Warning 28480 7120-4162
5 70205-00001 1 Cover, Bottom 28480 70205-00001
6 0515-0570 2 Screw, Mach M3X0.5 8MM 90 deg 28480 0515-0570

Figure 6-4. Overall Module Parts Identification, Bottom View
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HP 70205A REPLACEABLE PARTS

Item HP Part CD Description Mfr Code Mir Part Number
Number :
1 70205-00004 4 Shield, CRT 28480 70205-00004
2 70205-00003 3 Strut, Frame 28480 70205-00003
3 70205-20016 0 Casting, Front 28480 70205-20016
4 0515-0566 6 Screw, Mach M2.5X0.45 6MM 90 deg 28480 0515-0566
5 5021-3290 7 Latch, MOD-TH-REC 0.625 IN DIA 28480 5021-3290
6 0900-0012 4 Ring, O Ext MVW 28480 0900-0012
7 0510-1244 4 Ring, Retaining 28480 0460-0142
8 70205-80015 5 Gasket, CRT RFI 28480 70205-80015
9 70205-00011 3 Faceplate, CRT 28480 70205-80015
10 8500-2163 4 Cleaner, OCLI TRC 28480 8500-2163
11 70205-00016 8 Gasket, CRT 28480 70205-00016
12 0460-0142 7 Tape, Friction 0.5 IN-W 28480 0460-0142

Figure 6-5. Overall Instrument Parts Identification, V1 CRT Assembly (2 of 2)
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HP 70206A REPLACEABLE PARTS

HP 70206A System Graphics Display
REPLACEABLE PARTS

This section contains the following information:

Figure 6-6. Overall Instrument Parts Identification, Front View . . .. ... ... .. 6-16
Figure 6-7. Overall Instrument Parts Identification, Front Cover Removed . . .. .. 6-18
Figure 6-8. Overall Instrument Parts Identification, Rear View . . ... ... ... .. 6-20
Figure 6-9. Overall Instrument Parts Identification, Top View . . ... ... ... .. 6-22
Table 6-4. HP 70206A Major Assemblies . . . . . .. ... oot i i v oo e v 6-24
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HP 70206A REPLACEABLE PARTS

Iltem HP Part CD Description Mfr Code Mfr Part Number
Number

1 70206-40027 6 "IP" Key 28480 70206-40027
2 70206-40021 0 "Local" Key 28480 70206-40021
3 70206-40022 1 "Plot" Key 28480 70206-40022
4 70206-40023 2 "Print" Key 28480 70206-40023
5 70206-00023 8 Window, Backlit 28480 70206-00023
6 0310-3033 4 Knob-RPG 11/2 JGK .25 IN-ID 28480 0310-3033

7 2950-0001 8 Nut-Hex DBL-Cham 3/8-32 THD 00000 By Description
8 2190-0016 3 Washer-LK INTL T 3/8 IN 377IN-ID 28480 2190-0016

9 70206-00010 3 Panel, Front Dress 28480 70206-00010
10 70206-40024 3 "Hold" Key 28480 70206-40024
11 70206-40025 4 "Up/Down" Key 28480 70206-40025
12 70206-40005 0 "Back Arrow" Key 28480 70206-40005
13 70206-40007 2 "Display” Key 28480 70206-40007
14 70206-40006 1 "Menu" Key 28480 70206-40006
15 70206-40008 3 "User" Key 128480 70206-40008
16 70206-40026 5 Button, Line Switch 28480 70206-40026
17 70206-80002 1 Label, ON/OFF 28480 70206-80002
18 70206-40004 9 Key, Soft 28480 70206-40004
19 70206-00011 4 Spacer, Left Front Panel 28480 70206-00011
20 70206-80001 0 Logo, HP 28480 70206-80001
21 70206-20014 9 Casting, Bezel 28480 70206-20014

Figure 6-6. Overall Instrument Parts Identification, Front View (2 of 2)

6-17

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com




81-9

(2 fo I) padoway 1240 1104 UOHDIYIUIP] SUD JURUNLSUT [IDIZAQ) */-Q 24nS1]

slaqunp led 10§ 1517 Suieq.
ajqeasde|day o) sajay,

(S30V1d L1) (S30v1d ¥) (S32vTd 0L)

»LM

SLAVd TdVHDVIddd VO0I0L dH
Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



HP 70206A REPLACEABLE PARTS

Item HP Part CcD Description Mfr Code Mfr Part Number
Number
1 0515-1241 6 Screw-Mach M5X0.8 12MM LG 28480 0515-1241
PAN-HD
70206-20030 9 Casting, Front Frame 28480 70206-20013
3 0515-1243 8 Screw THD-RLG M2.5X0.45 SMM 28480 0515-1243
LG PAN-HD
4 8160-0500 3 RFI Strip Fingers BE-CU SN-PL 7.54 28480 8160-0500
MM-WD
5 70206-20014 9 Casting, Bezel 28480 70206-20014
0515-0972 8 Screw, SMM2.5 4PNPDS 28480 0515-0972
7 3050-0980 3 Washer, LKINTL T 28480 3050-0980

Figure 6-7. Overall Instrument Parts Identification, Front Cover Removed (2 of 2)
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HP 70206A REPLACEABLE PARTS

Item HP Part CcD Description Mfr Code Mfr Part Number
Number

1 3150-0490 4 Filter Screen Guard, Alum 28480 3150-0490

2 70205-00006 6 Cover, Battery 28480 70205-00006

3 1430-0315 3 Battery 34V 1.7A-hr Lithium Thionyl 28480 1430-0315

4 2190-0102 8 Ka;,};cr LKINTL T 15/32 IN 472 28480 2190-0102

5 0590-1251 Nut-SPCLY 15/32-32 THD .1IN-THK 28480 0590-1251

6 0515-0897 Screw-Mach M3X0.5 SMM LG 28480 0515-0897
PAN-HD

3101-2299 Switch-SL DPDT STD 5A 250VAC 28480 3101-2299

8 0515-0911 f;:];ew-Mach M3X0.5 12MM LG-PAN 28480 0515-0911

9 5040-7221 2 Foot, Rear 28480 5040-7221

10 0515-1006 Screw-Mach M3X0.5 12MM LG-PAN 28480 0515-1006
HD

11 0515-0042 3 %CBEW-Mach M6X1.030MM LG-HEX 28480 0515-0042

12 5061-9447 2 Cover, Bottom 28480 5061-9447

13 70206-20015 0 Panel, Rear 28480 70206-20015

14 5021-6390 2 Screw SMM A/F HEX AISI 304/UNS 28480 5021-6390

15 5021-6391 3 Screw TMM A/F HEX AISI 304/UNS 28480 5021-6391

16 70206-00031 5 Cover, HP-IB/HP-MSIB 28480 70206-00031

17 5061-2006 5 Cover, Side Sys IT 28480 5061-2006

18 5061-9435 8 Cover, Top 28480 5061-9435

19 0535-0885 2 Screw-Mach M4X0.7 SMM LG 28480 0535-0885
PAN-HD

20 0535-0088 9 Screw-TRQ M4X0.7 29MM-THK 28480 0535-0088

Figure 6-8. Overall Instrument Parts Identification, Rear View (2 of 2)
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HP 70206A REPLACEABLE PARTS

Item HP Part CD Description Mfr Code Mfr Part Number
Number

1 0515-0898 7 %c]':r)ew-Mach M4X0.7 6MM-LG PAN 28480 0515-0898

2 70206-00003 Divider, Chassis 28480 70206-00003

3 70206-20015 Casting, Rear Frame 28480 70206-20015

4 0515-1240 5 Screw-SKT-HD MS5X0.8 20MM LG 28480 0515-1240
PAN-HD

5 70206-40032 3 Gasket, Rubber 28480 70206-40032

6 70206-00001 Chassis, Main 28480 70206-00001

7 0515-0885 Screw-Mach M4X0.7 8MM LG 28480 0515-0085
PAN-HD

8 70206-20030 Casting, Front Frame 28480 70206-20030

9 70206-80029 Label, Warning 28480 70206-80029

10 0515-1079 8 Screw-Mach M4X0.7 8MM LG 28480 0515-1079
PAN-HD

11 0515-1474 7 Screw-Mach M4.0 PCFLPDS 28480 0515-1474

12 0515-1240 5 Screw-S M4.0.5 8MM LG PAN-HD 28480 0515-1240

Figure 6-9. Overall Instrument Parts Identification, Top View (2 of 2)
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HP 70205A and HP 70206A MAJOR ASSEMBLY AND CABLE LOCATIONS

Chapter 7
MAJOR ASSEMBLY and CABLE LOCATIONS

Introduction

This chapter contains the HP 70205A Graphics Display and HP 70206A System Graphics Display major
assembly and cable locations; each is listed by reference designator.

HP 70205A Major Assembly and Cable Locations . . . . . ... ... ......... 7-3
HP 70206A Major Assembly and Cable Locations . . ... ............... 7-7
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HP 70205A MAJOR ASSEMBLY AND CABLE LOCATIONS

HP 70205A Graphics Display
MAJOR ASSEMBLY and CABLE LOCATIONS

The illustrations in this section show the locations of the following assemblies and cables.

Major Assemblies

ALAl cvvsvmmevsses s wwe e s s o we s s o0 & v v v s Keyboard Assembly
BIAD: v voos wowm ¢ 5 % %R % % NEE ¥ RN N R E S RO E 8N RO 6 RPG Assembly
Bl uwv s s @b S W05 5B IGEE 5SS B S # B W Sweep/Motherboard Assembly
Al s s i e AR e YA S PR R AT R RS S Dot Generator Board Assembly
BAE e Rl SIS SRR RIS e Memory Board Assembly
BAY I A EE R RS LR RN R R R A R e Power Supply Assembly
P G Glh 5 5 pomom m o m e R R AN B S R M E & B AR B & B e Host Board Assembly
N Interconnect Assembly
Cables

WL s vnnmwunsswn P00 AT L s wve e oo n v v 5 0 5 s Battery cable
W2 v o0 5 moanss 09w mow w3 o g w SR el ¥ % G e § OV 8 ARE B W B % e Video cable
W ww s v s 2w U R w8 ss s PPEEPu 5 8 50506 6 % 5w § 8 ¥ W Anode cable
Wil wwcsswmerns e (OPCIvRY a6 3 5 805w v 6.5 9% &5 § W & 3 CRT cable
WS s e s e iSRS e R AR TR F BT s i e el s s a5 w0 % RPG cable
WE 5o 5 & 5 5 it i comips o, 5 JIND COBEDED, e mim w7 Yoke cable
W/ e vnsmmase mmnsmsmse TP A0 e v n s sove o 2 a8 Keyboard cable
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HP 70205A MAJOR ASSEMBLY AND CABLE LOCATIONS

BATTERY COVER

W2 VIDEO OUT

Figure 7-1. HP 70205A Major Assembly and Cable Locations (2 of 2)
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HP 70206A MAJOR ASSEMBLY AND CABLE LOCATIONS

HP 70206A System Graph'ics Display

MAJOR ASSEMBLY and CABLE LOCATIONS

This illustrations in this section show the locations of the following assemblies and cables.

Major Assemblies

7. (U R S TR T LK Filter Assembly
AT s e oomow s ww e oy e % x 2 e & A 8 Video/Sweep Board Assembly
Al e e e e e e e e e e e e Dot Generator Board Assembly
B e v v n e 5 @ R B R Y B SR R W GRS B N O N K Memory Board Assembly
AB e v 5 s e G BN RS B R G N @ R R e S R W R b LR R R e Host Board Assembly
AT G i S E E R R S S NS N ORR B S GG SRR A R R HP-MSIB Board Assembly
Al coe i i S iR RS S B N R B SR B R e Numeric Board Assembly
AD LS ST AGEN RS NAE Y e R RN AR Y s e 8 R RPG Assembly
A0 e b RS ISR RS RSN D RS W Bezel Assembly
ATIAL .. vomesemumnssame 8833 AU s v B aEdn Power Supply Assembly
ATITW1 L e e e Power Supply cable assembly
BULE o 5 5 s W 6 S B N s w4 B ST B X @ e B Interconnect Board Assembly
Cables

WL G s e E N T E B S G GRS R AT B RN IR B W % O 6 R B e o CRT cable
W2 i s i e SRR B R VR R AR B e A w e Line Module cable
L e T I i1 iY ikl i DC Power cable
. S S T TI e Y fXii) Ti i AC Power cable
|~ R S sy T 1 1T T Y 1T Battery cable
1/ HP-IB cable
WWT i o o om o o 5 oo 5 5 % S060 & B W 06 SIS M W M 0 SRR % M R R BN R R o b Front Panel cable
WB. & oo o o 0 o & & % b et & & B B et B W @ BN e M E e E B R HP-MSIB (in) cable
WO csimue v i oms 6.8 550 6 6 ¥ G d B & SIS0 0 % w0 R % . HP-MSIB (out) cable
WH suaacy IRIRESO0030. ¢« ¢ i vow v o % 5 Roendi ¥ 4 WO ® o Voltage Select cable
WIL o ouiioc im s s i 00 @ e s e yas s oara 5% w8 Module Ground cable
WIL i i85 o b oss B o R U & 3 690 ¥ & & 5 waw & & % 40 Switch Actr cable
WIS ... 108 bool acosmimme 5% me or s s wome ¢ ww o e Video cable
WIS . v v ommn i s e AR RS O P AR S % & ¥ & e e o Anode cable
WLl o rnnpomssammpsnsds i i RdsiasweEssimw gy Vs Yoke cable
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HP 70206A MAJOR ASSEMBLY AND CABLE LOCATIONS

Vi Al0 A8 A9 w7

BT1
(BEHIND
s2 COVER) W15

_B1. FL1

Figure 7-2. HP 702064 Major Assembly and Cable Locations (2 of 2)
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