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Service Manual

Dimensions are for general information only. If dimensions are required for
building a special enclosure, contact your local Hewlett-Packard sales office,
Dimensions are in millimetres and (inches). Refer to figure 1-1.
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Figure 1-1. HP 54120B Dimensions

The appropriate sections contain safety information relevant to the service
procedure it describes. Both the HP 54120B and this manual should be reviewed
for safety markings and instructions before work is begun. Refer to the pages
following the title page for safety summary and safety considerations.

The HP 54120B’s serial number is on the rear panel. Hewlett-Packard uses a
two-part serial number consisting of a four-digit prefix and a five-digit suffix
separated by a letter (0000A00000). The prefix is the same for all identical
oscilloscopes and changes only when a modification is made that affects parts
compatibility. The suffix differs for each oscilloscope. This manual applies
directly to instruments with the serial prefix shown on the title page.

The following options are available for the HP 54120B:

+ Option 908 - Rack mount kit

o Option 910 - Additional copies of front panel operation reference
e Power cord options (see table 2-1)
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Accessories The following accessories are supplied with the HP 54120B.
Supplied

This Service Manual

Gertting Started Guide

Front Panel Qperation Reference

Programming Reference Manual

Antistatic mat with wrist strap (HF Part Number 9300-1346)

Accessorles The following accessories are available for the HP 541208:
vailabl
A able e Accessory kit HP 54007A
¢ 6 GHz Probe kit HP 54006A
¢ 22 ns Delay Line HP 54008A

|
Recommended  The test equipment recommended for maintaining the EIP 541208 is listed in

T ipment teble 1-1. Anyequipment which satisfies the critical specificatioins may be used.
est Equ P Section 4, Adjustments, is the only section which requires test equipment.

Table I-1. Recommended Test Equipment

Instrument Critical Specifications Model
DMM Better than 0.3% accuracy HP 3478

Clip lead Aligator to alligator N/A

Systemizing At the factory the HP 54120B Digitizing Oscilloscope Mainframe and the four
channel test set are calibrated together as a system. This system will meet all
published specifications when shipped from the factory. If the system is split up,
(a differeat four channel test set is used with the HP 54120B) refer to the four
channel test set service manual, “General Information” section, systemizing
paragraph for your instriument.

General Information HP 541208
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This section describes the adjustments for returning the instrument to peak

operating capabilities after repairs have been made or during routine preventive
maintenance.

Read the "Safety Summary” at the front of this manual helore performing
adjustment procedures. The instrument should be disconnected from all
voltage sources before it is opened for any adjustments, replacements,
maintenance, or repairs.

Adjustments are needed if the test set fails to pass the performance verification
test in the test set service manual Some or all of these adjustments may need to be
made after repairs have been completed. Amount of use, environmental
conditions, and the user’s experience concerning need for adjustment verification
will contribute in deciding the adjustment interval. Also refer to the "Performance
Test Interval” in the performance tests section of the test set service manual,

Table 1-1 lists the recommended test equipment to use for the adjustment
procedures. Any equipment that satisfies the critical specifications may be used.

This is the factory recommended sequence of adjustments.

The mainframe adjustments must be performed before the test set adjustments are
performed.

= Power Supply Adjustments
« Timebase Delta Current Adjustment
+ +10.000 Reference Voltage Adjustment

Adjustments
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Power Supply
Adjustments

ote 13

Equipment

Adjustments
4.2

This procedure is for adjusting the power supply voltages in cases when either the
power supplies have been inadvertently misadjusted or when repairs have been
made.

The power supply voltages are factory set and rarely require readjustment.

This is a list of the recommended test equipment for this adjustment. However,
any instrament which satisfies the critical specifications may be used.

lnstroment | Critical Specifications Moedel

DMM Better than 0.3% accuracy HP 3478A

This adjustment was never installed on HP 54120B mainframes. If you have an
older HP 54120A mainftame you need to check to see if your instrument contains
A12R61 before continuing with this procedure. AIZR61 was the only adjastment
on the Analog Power Supply assembly. The test point locations are marked on the
power supply cover and on the Analog PC assembly (A12), This procedure
adjusts the fan supply voltage.

The instrument must be stabilized at ambient temperature with front-panel power
switch to STBY before this adjustment is made. The fan voltage will increase with
the instrument’s internal temperature, If the instrument js not allowed to cool
down, the following voitage measurement and adjustment will be inaceurate,

1, Remove two top rear feet from mainframe.

2. Remove top cover from mainframe,

3. Connect positive voltmeter lead to FAN test point.
4, Connect negative voltmeter lead to -18 V test point.
5, Turn ingtrument on,

6. Before the instrument warms up, adjust A12R61 for a volimeter reading of
95V =100 mV,

HP 541208
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Digital Supply  The test point locations are marked on the power supply cover and on the Digital
( m PC assembly (A13). A13R56 is the only adjustment on the Digital Power Supply
assembly. First, the voltage is measured to see if any adjustment is required.

1. Turn mstrument on and allow it to warm up for approximately two minutes.

2. Connect positive voltteter lead to +5 V test point  (actual voltage = +5.1 V).

3. Connect negative voltmeter lead to -5 V test point  (actual voltage = -53 V).

4. The voltmeter should read +10.4 Vdc +10 mV. If the measnrement is within
specifications, stop here. I the measurement is out of specifications, then
continue with steps 5 throughll.

5. Disconnect power cord from rear of instrument and remove voltmeter leads,

Hazardous voltages capable of causing injury or death are present on the
AC Power Supply assembly (A11) when power is applied and for a period
of time after power is removed from the ingtrument. To avoid this hazard,
DO NOT remove the power supply shieid until the LED on the AC Power
Supply assembly (A11) is extinguished. This LED is visible through an
inspection hole in the cover labeled “ + 300 V WHEN LAMP IS ON",

6. When the +300 V lamp is extingnished, remove the top power supply cover.
7. Reconnect positive voltmeter lead to +5 V test point,
8. Reconnect negative voltmeter lead to -5 V test point,

9. Reconnect power cord and turn instrument on. Allow instrument to warm up
for approximately two minutes,

10. Adjust A13RS6 for a voltmeter reading of +10.4 Vde + 10 mV.
11. Disconnect power cord and wait until +300 V lamp is extinguished.

12. Disconnect voitmeter Jeads before reinstailing power supply cover.

HP 541208 Adjustments
Service Manual 4-3




Timebase Delta
Current
Adjustment

Equipment

Adjustments
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This is a timebase system adjustment. After this adjustment is made, any four
channel test set may be used with this mainframe without degrading the timebase
accuracy specifications. A3R29, or the Horizontal Control board, is adjusted for
proper delta (change) in output current flow from the fine delay DAC on the
Horizontal Control board to the four channel test set is, when delay is switched
from 16,000 ns to 19.999 ns,

The procedure consists of three main parts.

1. Steps 1 through 6 measure the resistance of A3R46, This is the resistance value
in the ohm’s law formula I = E = R used instep 12,

2. Steps 6 through 12 measure the voltage across A3R46 with the oscilloscope’s
timebase delay set to 16.000 ns. This is the voltage value in the obm's Jaw
formula I = E + R used in step 12,

3. Steps 13 through 21 calculate the desived delta current across A3R46 when the
oscilloscope’s timebase delay is changed from 16.000 ns to 19.999 ns. ASR29is
adjusted if the measured delta current does not equal the desired delta current.

"This 1s a List of the recommended test equipment for this adjnstment, However,
any instrumnent which satisfies the critical specifications may be used.

Instrument | Critical Specifications Model

DMM 40 p.V and 24 milliohm accuracy HP 3478A
Clip lead Alligator to alligator N/A

HP 34120B
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Procedure Part1: Determining R in the ohue’s law formulal = E + R
1. Turn mainframe’s front-panel power switch to STBY.
2, Place DMM in four-wire resistance measurement mode.
3. Connect one end of alligator clip lead to (A3) TP2.
4. Connect both positive DMM leads to other end of alligator clip lead.

5. Connect both negative DMM leads to ground point TP3,

Top-Rear Comer of Horizontal Control Azsembly (43) Top View of Mainframe’s Card Cage

- n

Horz,
YO CPU Control ADC
Board Board Board Board
Al A2 A3 Ad

Front of Card Cage Assembly

6. Record resistance reading i steps 12 and 14 (2 places after the decimal are
required),
Example: 200.06 £}, Leave DMM connected across A3R46.
Part 2: Determining E in the oht'’s law formulal = E + R

7. Disconnect the ribbon cables which attach to the rear of the horizontal control
and ADC assemblies.

8. Change DMM 1o make voltage measurements.
9. Short Horizontal Control assembly (A3) test point TP1 to TP2.
10. Turn mainframe power on, and set timebase delay to 16 ns,
11. Record DMM voltage reading in step 12 (5 places after the decimal are

required). -
Example: -1.00039 V.

HP 541208 Adjustments
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Example

12, Record DMM voltage reading from step 11 here v -1.00039 V
Record DMM resistance reading from step 6 here 0 2000600
Divide voltage by resistance to obtain current mA 5.0004 mA
(four digits after the decimal are required, and drop the negative sign).

The result of the calculation is the fine delay DAC output current at delay
value of 16.000 ns. Record this value in step 13.

Part 3; Steps 13 through 21 caleulate the value to which A3R29 should be set.

13, Subtract the current result in step 12 from desired delta current 9.7632 mA.
9.7632 mA - ( mA) = mA. Record this valae in step 14.

Examople: 9.7632 mA - 5.0004 mA = 47628 mA

14. Convert caleulated current from step 13 to a voltage value by multiplying it by
the resistance value in step 6.

Example
Record caleuiated current from step 13 here mA 47628 mA.

Record DMM resistance readng from step 6 here 2 20006 Q
Multiply resistance by current to obtain a voltage V 095284576V

15. Round voltage value from step 14 to 5 dectmal places V 095285V

16, Change mainframe’s timebase delay setting to 19.999 ns,

17. With DMM still connected across TP2 and TF3, check DMM voltage reading.
If voltmieter reading is equal to calcalated voltage in step 15, then go to step 18
Otherwise, adjust AIR29 for a DMM voltage reading as close as possible to
the caleulated value in step 15.

18. Turn mainframe’s front-panel power switch to STBY.

19. Remove short from TP1 1o TP2,

20, Disconnect DMM from mainframe.

21, Reconnect ribbon cable disconnected in step 7.

Adjustments HP 541208
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+ 10 Voit
Reference
Adjustment

Equipment

Procedure

This is a systemizing adjustment which allows any test set to be nsed with this
mainframe without degrading the vertical gain specifications.

This is a list of the recommended test equipment for this adjustment. However,

any instrument which satisfies the critical specifications may be nsed.

Instrument

Critical Specilications

Model

DMM

0.019% accuracy

HP 3478A

1. Turn mainframe’s front-panel power switch to STRY.,

2. Conneet positive DMM lead to +10 V test point on ADC assembly (A4).

3. Connect negative DMM lead to ground test point next to +10 V test point,

4, Turn mainframe’s front-panel power switch to ON.

5. Adjust +10 V ADJUST (R82) for +10V =1mV,

6. Disconnect DMM leads from ADC assembly.

7. Reinstall mainframe’s top cover and two top rear feet.

Top-Rear Comer of ADC Assembly (A4)

Top View of Mainframe’s Card Cage

+10V GND

+10V
Adj.

R32

HP 54120B
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Al A2 A5 Ad
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CRT Coler The CRT color module requires no adjusting when used in a normal environment.
Module The procedure given here is for CRT color convergence. Do not perform these

adjustments as part of regular maintenance. Observe the following rules before
Introduction making the adjustments:

+ Do oot perform this procedure as notmal maintenance,

Make adjustments only if the mstrument has been subjected to extreme
magpetic eavironments and the colors are incorrect.

Before making any adjustments, try deganssing the anit nsing the rear panel
degaussing switch or a color television type degaussing coil {refer to
Degaussing the Display procedure, this sectior).

Only qualified personnel who are familiar with color CRT convergence
procedures shoild perform this adjustment,

Before adjustments are made, mark the position where potentiometers are.
This allows you to return the adjnstments to their original starting position.

Degaussing the  Afier the instrument bas been used for a while, the CRT may become magnetized
Display and color or other data may become distorted. To correct, press the Degauss
. button on the rear panel several tmes.

If the instrument bas been subjected to strong magoetic fields, it may be necessary
to degauss the CRT with a conventional television type degaussing coil.

Safety Althongh this instrument has been designed in accordance with international
; safety standards, general safety precaations must be observed during all phases of
Considerations operation, service, and repair of the instrument, Failure to comply with the
precautions listed in the Safety Summary at the front of this manual, or with
specific warniugs given throughout this manual, could result in sarions injury or
death. Service adjustments should be performed only by qualified service
personnel.

Warning w Read the Safety Summary at the front of this manuai before performing
adjustment procedures. The apparatus shall be disconnected from afl
voltage sources betfore it is opened for any adjustment, replacement,
maintenance, or repair.

Adjustments HP 541208
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CRT Color The CRT Color Module is adjusted to compensate for external magnetic
Module influences causing misconvergence.

Adjustmenis

Note @ DO'NOT PERFORM THESE ADJUSTMENTS DURING ROUTINE
CALIBRATION. The earth’s magnetic field or the user’s environment may cause
an unstable display which cannot be corrected by degaussing the screen. The
following procedares are provided for those few extreme cases.

Note ﬁ DO NOT continue with this procedure before first deganssing the CRT screen
with the rear panel deganssing switch, In extreme cases of magnetism, it may be
necessary to degauss the CRT with a conventional external television-type

degaussing coil. During any of the following adjustments, the CRT module must
face west.

Equipment  This is a list of the recommended test equipment for this adjustment. However,
any instrument which satisfies the critical specifications may be used.

Accessory Critical Specifications HP Part Number
N/A Alignment tool non-metallic 8710-1355

The following adjustments are broken down into groups. Follow their sequence
because they interact and depend on each other. Figure 4-1 is a drawing of the
adjustment sequence. In some cases ot all the adjustment groups are ysed. For
example, if the Geometry Adjustment Group corrects the problem, this will be the
only group nsed.

HP 541208 Adjustments
Service Manuaj 4-9




Adjustments
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IF CRT ADJUSTMENTS ARE REQUIRED

PERFORM GEOMETERY
ADWJUSTMENT

15
COLOR
PURITY
oK

PERFORM LANDING
ADJUSTMENT

15
CONVERGENCE
K2

FERFORM
COMNVERGENCE
ADJUSTMENTS

IS5 WRITE
BALANCE
oK?

PERFCRM WHITE
BALANCE
ADJUSTMENTS

sTCP

IO, T

Figure 4.1. CRT Adjustment Sequence
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Geometry 1. Press Utility menn key and CRT SETUP key.
Adjustments Press CRT PATTERN key until a white cross hatch is displayed on CRT.

2. Preset front-panel BACKGROUND control to mechanical center.
3. Preset front-pane]l CONTRAST control mazimum clockwise,

4, Preset HSUB SHIFT (RV006) and V.5UB SHIFT (RV008) on bottom PC
board to mechanical center.

5. With a flexible ruler, adjust H.SIZE (RV504) and V.HEIGHT (RV502) on left
hand side PC board so cross-hatch pattern’s border displayed on CRT is 120.5
mm (4,74 iv.} vertically and 161 mm (6.34 in.) horizontally.

6. Adjust V.CENT (RV510) and H.CENT (RV503) on left hand side PC board to
center pattern,

7. Adjust PIN AMP (RV506) on left hand side PC board to eliminate pincushion
distortion in the vertical lines of the cross-hatch pattern. Refer to figure 4-2.

|

Figure 4-2. FIN AMF Adjustment

M3 1812

8. Adjust PIN PHASE (RV505) on left side PC board to eliminate pin phase
distortion in vertical lines of cross-hatch pattern. Refer to figure 4-3.

9. Adjust TOF PIN (RV511) on left hand side PC board until the horizontal line
is parallel with center horizontal line,

10. Adjust BOTTOM PIN (RV512) on left hand side PC board until the bottom
horizontal line is parallel with center horizontal line.

|

HP 54120B Adiustments
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Focus
Adjustment

Note ﬁ

Landing
Adjustment

Adjustments
4-12

Landing, Convergence, and Focus Adjustment Preparation:
1. Remove CRT Display Module from instrument, See disassembly section 6A-9.

2. Reconnect instrument front panel, install front panel and CRT bezel (using two
screws to temporarily kold front panel in place).

Steps 3-5 are performed only when the CRT has been replaced.
3. Loosen deflection yoke clamp screw.

4, With CRT Display Module placed to mamfraoe’s left, reconnect module,

Note the original routing of the module power cable for proper routing when
module is instailed in instrument. Then, route the module power cable from inside
the module to the cutside (left side) of module for reconnection to the power
supphes.

5. Remave deflection yoke spacers by moving deflection yoke rearward and
TEmoving Spacers.

The deflection yoke spacers are tapered rubber blocks between front of yoke and
rear of CRT fonnel.

G TG
?

6. Apply power and allow instniment to thermally stabilize for 20 minutes.

Perform the geometry adjustments before making focus adivstment.

L, Press Utility menu key and CRT SETUP key.
Press CRT PATTERN key until a white cross-hatch is displayed on CRT.

2. Adjust FOCUS (RV701) on rear PC board for best overall focus,

1. Press Utility menu key and CRT SETUP key.
Press COLOR PURKTY key until a white raster is displayed on CRT.

2. Tarn front pane] CONTRAST coatrol fully clockwise.

3. Degauss entire CRT screen by pressing DEGAUSSING switch on instrument’s
rear panel,

HP 541208
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In cases where the user’s environment or shipping environment has cansed high
levels of magnetization to take place, it may be necassary to externally degauss the
CRT with a conventional television-type degaussing coil to completely degauss the
CRT.

4, Set purity magnet tabs to mechanical center. Refer to figure 4-4,

3. Press COLOR PURITY key until 2 green raster is displayed on CRT,

\ ——— PURTTY MAGMET

W T B

Figure 4-4. Furity Magnet Centering

Step 6 is performed only if the CRT has been replaced.

6. Move deflection yoke rearward until left edge of raster turns red and right side
of raster trns blue. Refer to figure 4-5,

7. Adjust purity magnets until green is in center of raster with red and blue bands
evenly distributed on sides. Refer to figure 4-5.

LoDAR ]

Figure 4-5. Purity Magnet Adjustment Raster

HP 541208 Adjustments
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Step 8 is performed only if CRT bas been replaced.

8. Move deflection yoke forward until entire raster is green.

Landing adjustment is easier if yoke is moved all the way forward, then moved
rearward until raster is completely green.

9. With COLOR PURITY key, replace preer raster with red, then with blne
raster. Check each raster for proper landing adjusteoent or color purity.

10. If landing is not correct in step 9, repeat steps 6 through 9 for best compromise.
Refer to figure 4-6.

FURITY CONTROL CORRECTS THIS AREA.

__..---""'"‘-_-_-_._m__'_____'_“---.,.
— [
\

NV
AV :

DEFLECTION YOKE POSITIONIMG CORRECTS
THESE AREAS.

LS4 TR

Figure 4-6. Landing and Purity Adjustment Guide
11. If landing is not correct in step 10, readjust purity magnets for best landing of
each color.

Step 12 is performed only if the CRT has been replaced.

12. When landing adjustment is complete, tighten deflection yoke clamp screw just
enough to keep yoke from moving, DO NOT over tighten,

‘While moving deflection yoke forward and rearward, rotate yoke as necessary to
maks vertical edges of raster parallel to the sides of the instrument frame.

o
k|
. §

Adjustments HP 541208
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Static 1. Preset front-panel BACKGROUND control to mechanical center.
Convergence

2. Preset front-pane]l CONTRAST control maximum clockwise,

3. Temporarily disconnect power from instrument and remove PC board shield
cover from rear of CRT Display Module by prying evenly on all four sides.

4. Apply power and press Utility menn key and CRT SETUP key.
Press CRT PATTERN key until a white cross-batch pattern is displayed.

5. Check four dots which are around center intersection of cross-hatch pattern for
coincidence of blue, red, and green dots. If the dots are not coincident, adjust
HSTAT (RV703) on rear PC board to obtain horizontal coincidence and
V.STAT (RV803) on bottom PC board to obtain vertical coincidence,

Refer to figure 4-7.

Due to interaction, BEAM LANDING will need to be re-adjusted if either
H.STAT or V.STAT adjustments are made. Once BEAM LANDING is
readjusted, repeat step 5 above if necessary to obtain center screen coincidence of
the dots.

" CENTER DOT e

R

CENTER DOT G

[vem ]

RY7@3 (H.STAT) RVE@3 (V, 5TAT)
WY 100

Figure 4.7, Static Convergence
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Dynamic
Convergence

1, Press Utility menu key and CRT SETUP key.
Press CRT PATTERN key untik-a white cross-hatch pattern is on CRT.

2. Adjust Y BOW (RV805) on bottom PC board to eliminate red, green, and blue
bowing at top and bottom of center vertical line. Refer to figure 4-8.

3. Adjust Y BOW CROSS (RVE04) on bottom PC board to eliminate red, green,
and blue orthogonal misalignment at top and bottom of center vertical line.
Refer to figure 49,

‘__,..--"'"----*-—__‘_h_-“___-__-_--"""--\_‘ '.’r.'______._-——-'——""""_———'-«-_._________‘-‘“
8 R D/JB
G\

R O B
l““‘"—-_ﬂ._ﬂ_ﬂ_—_'_____._-—r"'_."“

MIA T BT 1

Figure +9. Y BOW CROSS Adjusiment

Figure 4-8. Y BOW Adjustment

4, Adjust V.STAT TOP (RVE01) and V.STAT BOTTOM (RVS02) on bottom
PC board to obtain coincidence of red, blue, and green at intersection of top
and bottom horizontal lings with center vertical line. Refer to figures 4-10 and
4-11.

ﬂ

R
G

Q
“--_._______-_-_h‘__.__—"__-_-_._-___.___,..-"

.-r"'-"-'._--__-_-—'_'-—“_-“-_-_--“‘--“"-

e
G

RGO

O
‘--.________-_-‘_____-‘___‘__-___-_-_______.,_.-r"

3411407

Figure 4-10. V.STAT TOP Adjustment
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