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SECTION 1

INTRODUCTION

-1 Your new Hewlett-Packard Made! 122CA or
1221A Qscilloscope is produced using the same con-
struction and design technigues used to achieve labora-
tory instrument measurement accuracy. You can rely on
this instrument for long, dependable, Jccurate operation
wherever you use it and whatever the conditions under
which you use it.

1-2 Special effart has gone into the design of
your Oscilloscope to make it easy to use. Front panel
controls are separated into logical groupings; each group
is identified, and so is each control in the group. Latch-
ing pushbuttons are used to make it easy to change
modes of operation, with ampte finger-space allowed.

i-3 Contrals and connectors less frequently ured
are placed on the rear panel: Line voltage selector
switches: fuse holder; Z-input lintensity madulation);
power source for camera adapter; and convenient ground
connector.

1-4 Easy servicing is ensured by the use of cnly
four circuit modules: Trigger circuit board {harizontal or
sweep circuits}; Amplifier circuit board (vertical cir-
cuits); High Voltage circuit; Heat Sink Assembly (pri-
mary power input). All assemblies are removable for
servicing, as is the CRT (cathode-ray tube}. Full instruc-
tions for assembly removal are provided in the Mainien-
ance section.

1-5 . Srecifications are siown in Table 1-1. Ver-
tical deflection sensitivities, horizontal sweep speeds,
risetime, and bandwidth response are ampte for tests
required in servicing black-and-white or color television
receivers, AM or FM radio receivers, tape recorders,

ot any other electronic equipment of similar nature.
Synchronization is possible fiom TV line or frame.

In addition, the 1220A allows two signais to be covt-
pared. The affect of a dual trace display being achieved
by aitomatic “alternate’ and ‘chop’ switching, Briefly,
here is a description of how this works:

Alternate display mode shows a display of
each vertical channel input signal on alter-
nate sweeps. Let's suppose a sine wave is

applied to Channel A input and a square
wave to Channel B input, The first sweep
will display the sine wave, the next sweep
will display the square wave, the next dis-
plays the sine wave, and so on. Natice that
this display mode is automatically selected
in sweep speeds of 0.1us/em to 500us/cm.

A CHANNEL
("EVEN" SWEEPS
IN ALT MODE)

B CHANNEL
("OD0" SWEEPS
IN ALT. MODE}

Chap mode is etfective at sweap speeds
below Tms/em and the display is developed
by the sweep circuits switching from one
input to the other very rapidly. Persistence

' of the CRT phosphor glow and visual persis-
tence of the viewer build a continuous dis-
play of bath channels. This phenomienon is
illustrated in the following diagram (in this
cases two sine waves are applied}.

/" \ /o A CHANNEL

: . (- - NOT VISIBLE,
~  BEAM BLANKED)

. \
These two methods of display are automatically chosen
when you select sweep speed and make it possible for

yOu 10 see two camplete signals simultaneously without
undesirable flicker

i / B CHANNEL

o

1-6 Note that the térms ““sweep’ and “"trigger”
are two entirely different things. "Sweep’’ refers to the
constant rate of travel of the beam, or trace horizon-
tally across the display area, It is governed directly by
the setting of the horizontal TIME/?IV contrel. “Trig-
ger” determines the timing of the start of each sweep
and does not necessarily occur at regular intervals,




1-7 Items supplied with your Qscilloscope are:

Power Cable: 3-wire, removable. Cable plugs are pro-
vided for receptacles commonty found in your area.

Fuses: One 0.5 ampere fuse for 1097120V operation.

One 0.29 ampere fuse for 220/240V operation,

Light Fifter: Biue.
Operating and Service Manual.

Operating Instructions in German, French and [talian,
part number 01220-90002

Other accessories available:

Rack Mount Kit: 8 3/4-in. x 19-inch, HP Model 101 19A.

Attenuator Probe: compensating, 10:1 attenuation ratio,
HP Model 10013A;

BNC/Banana Plug Adspter: HP Model 10110A.

Cameara: HP Model 123A (requires Camera Adapter),

Camera Adapter: HP Model 13373A.

Front Panel Cover: with accessory storage compart-
ment, HP Model 10117A,

Viewing Hood: HP Madel 10116A,




Table 1—1. Specifications

Modes of Operation (1220A only)

channel A; channel B; channeis A and B displayed alter-
nately on successive sweeps {alt); triggering by A chan-
nel; channols A and B displayed by switching between
channels at approx. 200kHz rate with blanking during
switching [chop); automatic sefection of alternate or
chop mode,

Chop:- at sweep speeds from 0.55ec/div 10 1ms/div;

Alt: 0.5ms/div to . 1us/div.

VERTICAL AMPLIFIERS
{32704 - 2.channel, 12214 — 1-channel)

BANDWIDTH

{50kH ¢, 50SL source reference signal giving 6cm vertical
deflection)

DC-roupled: dc to 15 MH2 (-3dB}
AC.coupled: approx. 2 Hz to 15 MHz (—3dB)

Risetime: approx. 23ns

DEFLECTION FACTOR

Ranges: from 2mV/div to 10V/div {12 ranges} in 1, 2,

5 sequence. * 3% accuracy with vernier in calibrated
position on 10mV/em to 10V/div ranges. * 5% eccuracy
on 2mV/div and 5mV/div ranges.

Vernier; continuausly variable between all ranges,

extends maximim deflection factor to at least 25V/div.

INPUTS
tnput RC: T megoh:n shunted by approx 30pF.

Input coupling: AC, DC or GND selectable. GND posi-
tion disconnects signal input and grounds amplifier input.

Maximum Input: £ 400V (dc + pk ac}.

TIME BASE
SWEEP
Ranges: from 0.1usec/div to 0.9sec/div {21 ranges} 10 1,

2, 5 sequence. * 4% accuracy with Expander in calibrat-
ed pasition,

Expander: expands sweep continuously min, 10 times.
Usable max, sweap speed is approx. 20ns.
SWEEP MODE

Sweep is triggered by internal or external signal, Bright
basetine displayed in absence of input signal.

TRIGGERING

Internal: approx. 2 Hz to 15 MHz on signals causing
1 div, or more vertical deflection,

External: approx, 2 Hz to 15 MHz on signals
0.1Vpp or more.

External Input RC: approx. 1 megohm shunted by
approx. 30pF,

Line: triggers on line frequency.

TV Sync: Separator for positive or negative video, 1 div.
min, video signal to trigger, Time/div switch selects auto-
matic frame (0.5 s/div to 100us/div} or automatic line
(50us/div to 0.1us/div) trigger. Usahle also as a low * s
filter.

LEVEL AND SLOPE

Internal: at any point on the positive or negative slope
of the displayed waveform.

External: continuously variable from +0.5V to —0,5V on

each slope of the trigger waveform (with 20d8-Attenuator:

+5V to ~5V).

EXTERNAL HORIZONTAL INPUT
Bandwidth: A¢ to 1 MHz

Deflection Factor.

Expander X-Mode Deflect. Fact.
Attenuator

cw 1:1 100mV/div

Cal. 1 1V/div

Cal. 1:10 . 10V/div

Continuous adjustment between ranges by Expander.

Takle 1—1. Specifications (cont’d)

‘nput RC: 1 megehm shunted by approx. 30pF

X~Y Phase Shift: icss than 3% at 100K Hz.

CATHODE-RAY TUBE

TYPE: mono-accelerator, 2kV accelerating petential, P31
Phosphor . |

Graticate; 8 x 10 em internal graticute; 0.2 div sub-
divisloni on major axes.

* ]
Beam Finder: returns trace to CRT screen regardiess
of setting of horizontal and vertical controls.

Intensity Modulation: +5V (TTL compatible} 2 Hz to
1 MH2 blanks trace of any intensity.

Maximum Input: 7V RMS

Input Resistance: approx. 1.5k{2

GENERAL

Probe Adjust: approx. 0.5 V pp, 2 kHz square wave
for adjusting probe compensatian.

Power Requirements: 106, 120, 220, 240V + 5, —10%
48 to 66 Hz. Approx, 40W

Weight:

1220A: net 16 tbs {7.3 ka);
shipping 21 lbs {9.5 kg)
1221A: net 15 1/2 Ibs (7 kg);
shipping 20 1/2 |bs (9.2 kg}

Dimensions:
Helght 170mm (7.1 in.}

Width 3IN2mm {12.7 in.}
Depth 4128 mm {16.1 in.}

ENVIRONMENTAL SPECIFICATIONS

Temperature: Nonoperating —40 to +70°C.
Operating 0 to +45°C within specs.

Humidity: to 95% relative humidity at 40°C.

Vibration: vibrated in three planes for 15 min, each with
0.25 mm (0.010 inch} excursion, 10 to 5b Mz,

Altitude: 1o 4600 m (15000 ft.)
Acessories furnished: 1 power cord, 1 blue light filter,
fuses for 100/120 V operation and 220/240 V operation.

1 operating and service manual, operating instructions in
French, Germman and ltalian.

OPTIONS

Option 007: CRT with P7 phosphor instead of P31
phosphar,

Option 020: Front Panel in German

Option 021: Front Panel in French
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SECTION 2

OPERATING INSTRUCTIONS

2-1 GENERAL

2-2 Now that you have been intraduced to your
new oscilloscope, let’s put it to work, Fist, we will reil
you a few things you siuuld do before you turn the
instrument on. Thes.- things protect you and the instru-
ment.

Then, we will teli you how to put the instrument into
operation. Until you are completely familiar with your
oscilloscope, we recammend that you perform this turn
on procedure each time you use the instrument,

Notice that in most of these procedures, we are |etting
the oscilloscope handle all the triggering problems. At

the end of this section there is a more complete discus-
sion of triggering intormation.

2-3 BEFORE INITIAL TURN-ON:

2-4 Check 1he fuse tn the fuse-holder 33 an the
rear panel, If you intend to use 100V or 120V povver
scurce, the fuse should be .9 ampere siow-blow. For a
power source of 220V or 240V, the fuse should be

.25 ampere siow-blow.

2-5 Check the LINE SELECTOR switches 31 on
the rear panel. Correct line voltage is very important.

" If trace modulation is apparent, refer to paragraph 3-66

and table 4-2.02,

-

e PN .. S
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2-6 The power cord supplied with your oscil-
loscope is a three-wire cord with a ground terminal. Used
in a power outlet with 2 ground terminal, the operator is
protected against shock. [f you are using a power outlet
that daes not have a ground terminal, use an appropriate
adapter and fasten the ground lead to an external
ground. In this woy you retain the cpetator protection
features,

2-7 INITIAL TURN-ON PROCEDURE

2-8 First, st front panel controls as indicated in
figure 2-1 50 that when you apply power you will
achieve a display on the viewing area, Now that alt the
hutton-pushing and knob-turning is done, rotate the
INTENSITY control 2 slowly clockwise, if necessc-y,
until a trace appears on the viewing area of the CRT. {¢
trace is not horizontal, adjust potentiometer A3 R3
taccessible through hote in side of case). Local magnetic
field atfects this setting. If trace modulation i1s apparent,
check setting of the LINE SELECT switches. Set
X~Y/SWEEP control 15 to X—Y and rotate the FQCUS
contral 3 as necessary to get the smallest, sharpest, dot |
possible.

To display a full-width line, set the X—Y/SWEEP push-
buttan 15 back to SWEEP position

2-9 These hasic control settings can be used in
the following medsurement procedure unless some other
setting is specified.

2-10 TO DISPLAY A SIGNAL

2- 11 Now that we have the \nstrument aperating,
tet’s apply an external signal. Once again there is some
control manipulation needed tu prepare the ascilloscope
to respond properly and accurately.

i
2-12 Apply a sine wave of 0V amplitude and
1kHz frequency to CHANNEL & INPUT connector 23,
You should see a sine wave display on the viewing area
approximately centered on the CRT screen. HORIZON-




2-2

TAL POSITION 5 and CHANNEL A POSITION 18 may
be used to position the trace to any convenient location,

2-13 The trace you are displaying may drift or
mave across the display area. This action makes accurate
measurement difficult. The display can be stabilized by
changing the setting of TRIGGER LEVEL contral 8.

2-14 PEAK-TO-PEAK VOLTAGE
MEASUREMENTS

2-158 Because we now have a sine wave display,
this is a good place to practice making peak-to-peak
measurements:

Set CHANNEL A VOLTS/DIV 19 until you have a
wavefarm at least three divisions high. Setect a TIME/
DIV 6 serting that will display two or three coamplete
cycles of the waveform.

Use the CHANNEL A POSITION control i8 to pasitian
the negative peaks of the waveform on a horizontal gra-
ticule lina near the bottom of the graticule, Use the
HORIZONTAL POSITION control 5 to position a posi-
tive peak of the waveform on the center vertical grati-
cule line, Positioning the waveform this way enables you
to use the smal! divisions on the vertical center-line more
accurately.

Count the nurr.. t vertical divisions from the mast
negative portion of the display to the most positive par-
tion (estimate 1o the nearest tenth of a division).

Multiply this number of divisions by the VOLTS/DV
control 19 setting. For example:

MNumper of civisions = 5.2
VOLTS/DIY setting = 0.1V
52 % .1 =052V peak-10-peashk

Hf you are a;:piying the v.ternal signal through a divider
prabe, yor must also multiply by the probe factor. For
example.

Probe attenuation ratio = 10:1
Prube factor =10

therafore, from previous paragraphs,
52 x.1x 10 = 5.2 V peak-to-peak

2--16 D VOLTAGE MEASUREMENTS

2-17 Apnly the external signal tc CHANNEL A
INPUT 23, press CHANNEL A GND pushbutton 21 and

AC/DC button 22, Use the CHANNEL A POSITION
cantrol 18 to locate the trace on a convenient harizontal
graticule line. Reference far positive de voltages shauld
be below the center harizantal graticule line; reference
for negative de voltages should be above the haorizontal
graticule tine. Do not ¢change CHANNEL A POSITION
control until measurements are complete. Release GND
pushbution 21:

Apply the signal to be measured {square wave, pulse
train, etc.) to CHANNEL A INFUT 23.

Adjust CHANNEL A VOLTS/DIV switch 19 untit the
point of the signal to be measurect is as many divisions as
possible from the selected zero-valt reference ling (o
make measurement easier and more accurate.

Now, use the HORIZONTAL POSITION control B to
mave the point 1o be measuted until it rests on the cen-
ter vertical graticule line.

Caount the number of versical divisions hetween the
zera-volt reference ling and the point to he measured
lestimate to the nearest tenth of a division),

Nultiply the number of divisions by the VOLTS/DIV
setting and by the probe factor if any, For example:

Number of dwvisions ¢ G.4
VOLTE DIV setting - .05V
Prohe facter 110:) probel = 10
G.4 % .05V x 10V - 3.2 Vols

2-18 TIME INTERVAL MEASUREMENTS

2-19 First, display the signal as described in an
earlier parugraph, and set the HORIZONTAL TIME/DIV
control 6 and TRIGGER LEVEL contraol 8 to obtaina
stable display.

Use the HORIZONTAL POSITICN control B to positian
gne medsurement point on the signal at a vertical grati-
cule line. Then use the CHANNEL A POSITION con-
trol 18 to po- tion the other measurement paint on the
center horize 1tal graticule line,

Count horizon:al divisions to the nearest tenth hetween
the twa measurement points. Then multiply this number
of divisians by the TIME/DIV contral 6 setting. For
example:

Number of divisions counted = 6.4

TIME/D}IV contral setting = 0.5usec

6.4 x 0.5usec = 3.2usec




2-20 FREQUENCY CALCULATION

2-0 Use the same procedure described for
measuring the time between two points on a signal. For
this calculation, use the beginning point and end point
of one cycle of the signal as the measuring points.

After finding the time between these points, use this
farmula to calculate signal frequency:

1
time in secapds

Substituting numbers from the previous procedure s an
example, we get the following result:

1 = 1 =0.3125 x 109 Hz

3. 2usec 3.2 x 10°%ec

or approximately 310kHz.

2-22 DC OFFSET MEASUREMENT

2-23 Apply signal to be measured to CHAN-
MNEL A INPUT 23; use CHANNEL A POSITION con-
trot 18 to place negative peak of signal on the center
horizontal graticule line,

Release CHANNEL A AC/DC pushbutton 22 {AC posi-
tion) and note trace shift,

Count the number of divisicns between center horizen-

tal graticule line and paosition of negative peak of signal,
Multiply this number by the CHANNEL A VOLTS/DIV
setting to get DC offset voltage. For example;

Divisions of trace shift = 1.6
Setting of A VOLTS/DIV = bmV
1.6 x BmV = 8BmV DC offset voltage

2-24 PROBE COMPENSATICN

2-25 Y our oscilloscope provides high input impe-
dance and low input capacitance. These factors avoid
changing the operating characteristics of the circuit you
are examining. However, when a prabe is used to feed
signals from the circuit into the oscilloscope, the probe
output must match the oscilloscope input.

2--26 A probe such as the HP Model 10013A
Divider Probe provides the required compensation ad-
justment in the form of a screwdriver adjustment in the

body of the probe. The oscilloscope PROBE ADJ 8 pro-
vides a ZkHz, .5 Volt peak-to-peak square wave output
which can be used for probie compensation,

2-27 Clip the praba input to the PROBE ADJ
connector 9 and attach the probe cabte to the CHAN-
NEL A INPUT 23. Use HORIZONTAL TIME/DIV con-
tral 6 and CHANNEL A VOLTS/DIV 19 settings that
will display at least two full square wave cycles large
enaugh to read easily.

Rotate compensation adjustment on ‘he prabe body as
you watch the square wave display”

Qver- Correctly Under-
compensated adjusted compensated

2-26 TV SIGNALS

229 To observe a compusite or sync-only signal,
apply the signal to CHANNEL A INPUT connector as
described in an earlier paragraph, but change the
NORM/TV pushbutton 13 to the TV setting.

If you wish to observe individual lines of picture signal,
use a TIME/DIV cantrol 6 setting in the TV LINE range
{typically 2usec), the oscilloscope will then trigger on
each line syne pulse.
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Staircase Signal, line trigger 10us/div

To obiserve video field, use a TIME/DIV control 6 setting
in the TV FRAME range {typically Bmsec), the oscillo-
scope will then trigger on each frame pulse.

Color Staircase signal, frame trigger 0.5ms/div

Calor bar signal frame trigger 0.5ms/div

7 30 TIME DIFFERENCE MEASURE ~
MENTS

2-3 Thiy deserniption of tmechffarence measure:
ments applhies directty to the HP Maodel 1220A Osaiflo-
scape. Measurement also apphes to signals that are refor
enced 10 a4 common source. Far exampi:, two points i
nerizontat circuit that are referenced to g comman ascil
lator.

Display ane signel on CHANNEL & INPFUT 23 and ihe
cther signal on CHANMNEL B {NFUT 29

Adjust TIME DIV contral 6 16 that the hwo paints g be
measured are gt least tour divsions apart, and neargust
TRIGGER LEVEL control 8 a3 nacessary ta stabadize the
display.

Use the HORIZONT AL POSITION contral B 1o pasttaon
the irst medsurement pamt on g convenient vertical
graticule I .& Theri use the appropriate VERTICAL
POSITION control 18/ 24 to pawition the secand
measurement pamnt on the center hanzantal graticule
lina.

Count the horizontal dwisions betwean the two measure:
mar paints {to the nedrest tenth of o divisian) and
multipty this nuinber by the TIME/DIV switch setting,
For example’

Number of divisions = 6.5

TIME/DHV setting = Smsec

6.5 x Bmsec + 32.5msec = time hetween
paints,

B




2-32 PHASE DIFFERENCE
MEASUREMENTS

2-33 Phase difference measurements can be made
between two signals of the sane frequency by apptying
one signal to the vertical deflection amplifier and the
other to the horizontal amplifier. Start by making the
following control settings:

X-Y/SWEEP 15 to X-Y posttion
CHANNEL AC/DC 22 1o AC position
VERTICAL DISPLAY 3Q to A only

Now, apply the first signal to CHANNEL A INPUT 23
and by using CHANNEL A VOLTS/DIV 19, POSI-
TION 18, and vernier 20, abtain two dots separated by
exactly B vertical divisions. Use HORIZONTAL POSI-
TION 5 to set these dots on the center vertical graticule
line, and press CHANNEL A GND 21 to remave the
channel A display while you set up the horizonta! dis:
play.

Apply the second signal to the X INPUT copnector 19,
Now use EXPANDER 7 and CHANNEL A PQSITICN
18 to display two dots 8 divisions apart on the center
horizontal graticule line,

Release the CHANNEL A GND pushbutton 21 and
observe the display on the CRT. The following sketch
indicates & few possibilities:

/0 O QN

Phase difference

0° 45° 90° 135° 180°
Figure
A B C D E

2-34 An ellipse formed between 0% and 45°C will
stant in the same direction as figure B, but will have a
narrower opening. An ellipse formed between 459 and
90° will have the same slant, but a larger opening.

Determining the actuat phase relationship involves some
further calculation that locks more camplex than it
really is. Move the eilipse until it is centered at the inter-
section of the center vertical and horizonial graticule
lines. Measure the distances C and D as shown below and
substitute these distances in the formular given to obtain
the sine of the phase angte. Look up this sine in a table

of sines to find the phase angle. If the ellipse indicates an
angle between 90° and 180°, calculate the sine as des-
crived above and subtract the resulting angle from 180°
to obtain the true value,

Y
C D
N VA
C.lsin¥
D
b

2--35 TRIGGERED SWEEP SUMMARY

2--36 Older ascilloscoges had a free-running
sawtooth sweep ramp generator. This sawtooth ramp
deflected the applied signals 2t a set speed across the
face of the CRT, but there was na adequate control over
blanking during retrace, and the applied signal would
start at some random paint for ecrh trace.

2-37 The HP Model 1220A/1221A Oscilloscopes
have what is called Triggered Swaep. Basically, this

means that no sawtooth ramp voitage is generated in the -
harizontal sweep circuit until a vertical input signal is
applied. Qther refinements have been added, 100,

2--38 What advantages do you derive from this
type af operation?

The CRT screen does not show a spat while
waiting for the next vertical pulse to be
applied

Through the use of the associated TRIGGER
LEVEL cortrol 8, you can trigger the sweep
at any point.

No partian of the retrace signal is visible on
the CRT to cause confusion at a critical
point in measurement, This is accomplished
by having the ramp generator apply a blank-
ing signal to the harizontal output at the
same time that retrace is started. As soon as
retr sce is complete, the blanking signal is
removed.




Very slow sweep speeds are obtainable with-
out using any external components ta modi-

fy the sweep oscillator and ramp generator.
The HP Model 1220A/1221A. Oscilloscaopes
are capable of sweeps as slow as 0.5 seconds
per division.

When no vertical signal is applied, the instru-

ment automatically displays a bright line

2-39

2-40

cantinuous trace. This capabitity can be of
great help in setting up 4 zero-volt reference
line for measurement purposes.

TV Sync Separator as Low Pass Filter

If triggering from: noisy or complex source,

the TV sync separator can be used to reject components
abave 20kHz.
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SECTION 3

PRINCIPLES OF OPERATION

3-1 VERTICAL CHANNEL(S)
{Figure 5-3)
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3-2 input Attenuator
3-3 The input attenuator divides the input signal
by 1, 10 or 100,
3-4 Preamplifier
3-5 The preamplifier is a 3 stage differential

amplifier with switched gain control and input protec
tion. CR101 and CR102 limit excessive signal swings
from the input attenuator to £ 4,1V {approx.] as defined
by zener diodes CR104 and CR105. The signal is applied
to the first differential amplifier stage (U101b, U101d}
via a scurce follower (Q101a) and emitter follower
(U107c).

3-6 Ranging is achieved, in conjunction with the
input attenuator, by selecting different emitter cuyrrent
paths in the first and third oreamplifier stages. In the
first stage this is effected by the differential switch,
Q103/Q104, under control of the VOLTS/DIV sv..tch.
in the 2mV, 5mV and 10mV positions the switch con-
nects the potential from the junrtion of R'82/R183 to
the base of Q104. Q103 cuts off causing Q104 to rauie
the emitter current via R125 and R126, In the ather

positions (abave 10mV} Q103 conducting draws the
ernitter current via R123 and R124, tn this case the
amplification is one tenth {1/10) of that selected in the
2mV, 5mV and 10mV paositions. In the last preamplifier
stage, gain is contralled in precisely the same manner by
U 102b, {X1), U123 {1X2) and U102e {X5). Fine con-
trol is achieved by VERNIER R149 in the secand
preamplifier stage white averatl gair of the complete

Y channel is adjusted by R162 {when the fine VER.
NEIER s in the CAL Position). Balance potentia-

meters R114, R148 and R175 are adjusted so that the
trace does not move when switching from one range to
another.

3-7 Common Base Stages (Q110)

3-8 Far internal triggering purposes, one output
of the preamplifier s buffered to the trigger circuits hy
commaon hase stage Q110. The other output is buffered
ta the chepper circuit viacammaon base stage Q109, At
this stage the signal is offset by a current derived from
the vertical pasition vernier (R159),

3-9 Chopper

3- 10 The chapper circuit (CR301-CR304) is
controltea by the Chop-Alt Cantrol Flip-Flop. During
Channel A operation CR303 conducts causing CR304 1o
cut off and blask the channe! B signal. At the same time
CR3I01 is ¢ ;. off enabling CR302 1o pass the channel A
<igina! (o the output amplifier. During Channet B opera-
tion the situation is reversed so that only Channel B
signal is displayed.

3-n When both channels are to be displayed in
the chopped mode of operation {when Time/Div switch
js in 1ms to 0.5; range) the chopper circuit switches
between channels A and B so that both channels are
displayed during the same sweep. When both channels
are to be displayed in the alternate sweep mode .5ms to
.1us) the chopper circuit alternately selects channel A on
one sweep and channel B on the next.




3-12 OQutput Amplifier

3-13 The signal trom the chopper circuit is
applied to the current amplifier Q301/Q302 which in
turn drives the Vertical Output Amplifier. The output
amplifier comprises a diffcrential input stage which
drives two identical negative feedback amplifiers.

3-14 The differential input stage comprises
U30ata, U301Th, U301c and U301d. U3G12 and U301h
are connected as back-to-back diodes (joined 4t the
cathedes) and linearize the essentially lagarithmic char-
acteristic of the differential amplifier at high signal
levels. At low signal levels the characteristics requires no
linearization.

3-15 Diodes CR305 and CR3086 prevent the
amplifier from going into saturation when excessive
signals are applied or when the vertical position vernier is
at one of its extremes.

3-18 The BEAM FINDER switch, when pressed,
disconnects R312 from the emirtter circuit of the diffe-
rential input stage. This reduces the averall gain of the
output stage (and consequently reduces the defiection)
so that the trace is aiways displayed regardiess of the
position of the vertica! position vernier. This does not
affect the intensity.

3-17 The final curgut compriser Fwo identical
amplifier stages. For convenience only the left hand
channel (Q411, G409, Q407, Q40%, Q403 and Q401) is
described. Q407 and Q405 form a cascode amplifier
with negative feedback supplied 1o driver stage
Q409/0411 t+rough R416 and R418. Q401 and Q403,
connecteu m ¢ . ies comprise a driven (by C405) current
source. The steady state current level is established by
R401 while extra current needed by fast tran'  nts is
supplied by C401. High frequency componer: of the
deflection signal are coupled to the current squrce via
C405.

3-—18 HORIZONTAL CHANNEL

3-19 There are two basic modes of operation of
the harixontal deflection circuits,

as an amplifier {in the X-Y model}
ar,

as a synchronous reference source for the
harizontal axis of the display.

In the EXT DEFL maode, the external input is applied 10
the horizantal Quiput Amplifier via the Ext Input Buf-
fer. The rest of the circuitry is disabled.

3-20 When used as a synchrongus, time related,
horizontal reference source, the horizontal deflection
circuit requires a teigger signal. The Trigger Selector
Switches sefect the source of the trigger signal from
either the Ext Input (EXT mode}, the power supply
(LINE trigger} ar from the A ar B channel preamplifiers
{INT mode}. The trigger signal 15 then summed with the
output of the trigger LEVEL vernier and spplied to the
Trigger Amplifier so that triggering occurs when the
trigger signal passes the threshold of the Trigger Circuit,
By shifting the signat with the LEVEL vernier, the paint,
on the trigger signal waveform, at which triggering is to
eccur can be varted.

The +/- switch applies the trigger signal to either the
nan-inverting or inverting input of the Trigger Amplitier,
50 that the slope (pasitive or negative}, on which trigger-
ing is to occur, can be defined.

Alternativety, in the TV mode, the output fram the Trig-
ger Amplitfier is applied to the TV Sync Separator. This
circuit separates Field and Line syne pulses from a com-
posite video signal and, depending an the sweep speed
selected, apptlies either Frame (Ficld Rate) or Line sync
pulses tg the Trigger Circuit.

3--21 On receipt of a signal from the syne separa-
tor or the Trigger ~Amplifier, the Trigger Circuit enables
the Ramp Generitor and causes the Blanking Circuit to
remaove the blanking signal so that a trace is displayed.
The ramp is appiied simultaneously to the horizontal
Amplifier and the Cut-Off Schmitt Trigger (C.O.5.T.) via
the Sweep Quiput Buffer. The Sweep Length Adjust
vernier attenuates the ramp, When the attenuated remp
reaches the threshold ¢f the C.O.S.T., the C.O.5.T. resets
the Trigger Circuit and s1arts the Hold-Off circuit. Reset-
ting the Trigger Circuit disahtes the Ramp Generator
which causes the C.0.5.T, to he reset. However, hecause
the Ramp Generator takes a finite time {proportional to
the ramp time} to be completely reset, the Hold-Off
circuit keeps the Trigger Circuit reset until the Ramp
Generator is completely reset. This prevents pr-mature
starting of a new ramp by another trigger signa  {f, by
500ms after the last trigger was received, no new trigger
signal occurs the Trigger Circuit automatically starts a
new ramp so that a trace is stifl generarted.
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3--22 When baoth channels A and B are to 9e dis- Triguer Amplifier.When [LINE trigger 1s selected, the

played simultaneously, the sweep speed determines
which method of display (chop or alternate) is to be
used. At sweep speeds of 0.5ms and faster, A and B are
displayed on alternate sweeps. This is achieved by the
Chop-Alt Controf Flip-Flop being clocked after every
sweep by the C.0.5.T. Thus, during ane sweep, chan-
nel A sigital passes through the switch and, during the
next sweep, channel B signal passes. At sweep speeds of
frms and longer, the Chop Oscillator drives the Chop-Alt
Cantrol Flip-Flop lat approx. 200kHz) so that during
each sweep both signals are passed by the Chopper at
alternate Sus intervals. During single trace operation the
Chop-Alt Control Flip-Flop is held in the Preset (A dis-
played} or Clear (B displayed) state by the A B display
switches,

3--23 Detailed Description (figure 5—4)
3-24 Ext Input Buffer

3-25 The buffer comprises source follower Q1,
which provides high input impedances, and emitter fal-
lower Q2, which provides low output impedance for
driving the horizontal amplifier or trigger amplifier.

3-28 Trigger Switches

2-27 The trigger switches select the source of the
trigger signal. When EXT (external trigger} is selected,
the signal from the Ext input Butfer is applied to the

switch cannects the line frequency signal {from the t5V
secondary winding of the power supply} to the Trigger
Amplifier. When LINE is nat selected {i.e. when agnother
trigger maode is seiected) theiline frequency signal is
grounded, via R1, so that it cannot be a source of a line
frequency interference. Similarly, when EXT triggering
ltriggering from the signa! of either channel A or B} is
not selected, the signat fram the EXT INPUT BUFFER
is grounded through R10).

3-28 Trigger Anaplifier

3-29 The trigger signal is ac coupled, via C27, to
the trigges amplfier which comprises Q3, Q4, Q5, Q6
and Q7. At the input, the signal is offset by the TRIG-
GER _EVEL vernier (R20; so that the gutput signal is
shifted relative to the threshold level of the Input
Schmitt Trigger MC7a in the Trigger Circuit. This per-
mits the Schimitt Trigger to be triggered fram various
amplitude levels of the trigger input signal:

_BY Upper Threshold
!
]

t
- — Lower Threshold

e Output




While this defines the trigger level, the +/— switch of 52
selncts the input {inverting via Q8 or non-inverting via
Q3) to which the signal is applied so that the slape on

which the threshold level is relevant can be defined. The -

two controls define precise points an the trigger wave-
form.

7\
N
<

—~ Trigger Level

Triggar Level

Trigger Point

R&6 is a symmetry control which is adjusted so that the
de level of the output of the amplifier is the same for
inverting and non-inverting operasion,

3-30 When the TV/NORM switchisin the TV
position, the trigger signal is taken from Q4 collector
and applied to the TV Sync¢ Separator. Q7 is cut off to
prevent the {unpracessed video) signal from reaching the
Trigger Circuit and to enable the Trigger Circuit.

3-31 TV Sync Separator

3-32 The sync separator separates the Field and
Line synt pulses of a compoaite video signal and outputs
either Line sync pulses or the Frame (Field Rate) signal
to the Trigger circuit.

C11 and R29 filter the video portion of the signal to
praduce a mean dc level. Thus, when a sync pulse occurs
it is superimposed on this de¢ level and turns on Q8 so
that only sync pulses reach the sync separatar.

When the sweep speed is set in the range 0.1us to
50us/div, Flip-Flop MCB is held in the Preset state and
only the Line Circuit provides an output. In the Line
Circuit Q10, MC2b and R37 are connected as a Schmitt
trigger 50 that sync puises are only re-shaped. When the
swe 'p speed is set to sweeps longer that U. 1ms/div the
0V is removed from the Preset input of MC8b and the

Frame circuit is enabled. This signal is integrated by
R31/C13 and applied 1o Clock Inpur of MCHL via the
Schmitt Trigyer comprising Q9/MC2a and R33.

Line Sync Pulses  Fla'd Syng Pulses
B AT L B
i ; !
| :
i ;

Hixnis
st U

Fieid Refararce Signal

-
Qutput R31.€13 T

/\\_,ww_ /\\__/,/«\_,,-"\J

Videao Sync Puise integratian

\

Onty when the field sync puises occur does the Integra-
tor output reach a level sufficient to clock MC8b. Be-
cause MCBb divides the Field sync pulses by a fautor of
2, triggering occurs on alternate field sync pulses. When
Frame circuit gperation is selected, the LIME circuit
output is abways high 1+5V) sa that MC4a is enabled and
inverts the Frame signal fram MC8D. In the Line mode
MCBb in the preset state (Q output High) enables MC4a
so that the line syne pulses are inverted by MC4a.

3-33 Trigger Circuit

3-34 On a negative transition from either the Trig-
ger Amphifier or the Sync Separator, tnput Schmitt Trig:
ger MC7a output (pin 6] gaes high. This s immediately
present at MC3 pin 13 causing MC3 pin 11 to go tow,
(Becacse MC13 pin 12 s, at this moment, still high due
to the prapagation delay of MC1 a, b, ¢). The low to-
high transistion from MC7a pin G:

Claocks MC5A (Q goes high and
enables MC3c).

Clocks MCGBa {this enables MC2d and hence
MC7a hold-atf].

Aft.r the propagation delay times of MC1a, MC1b and
MC1c, a high-to-low transition occurs at MClc pin 6
causing MC3d pin 11 ta go high. This positive transition
is inverted by MC3c {enabled by MCBa Q output) to
clock MC5Sb so that MCSb CQ output gous high and Q
goes low. MCSb Q output low enables the Bamp Genera-
tor and causes the blanking circuits to remove the blank-
ing signal MC5b Q gutput high causes a fow at MC2d

pin 11 (MC2d enabled by Q output of MC8) which holds
off the input Schmitt trigger MC7a.
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Trigger Signal
Ingut o MC7a

o

MC3d :
Pin 11 \ ’

MC5a G
PIn 15

MC3c
Ping \ = Clock MCEb

3--35 Ramp Generator

3-36 The ramp generator comprises a constant
current saurce (Q11, CRG to CR7, R42 and one of RBB
to R95) which charges a setected capacitor (C28 and
C29 or C30, C31 or C32), The cutput voltage increases
linearly with time at a rate proportional to the value of
the capacitor and the charging current, The circuit is
controlled by Q12 which is in turn controlled by the
Trigger Circuit. When Q12 is conducting (between
sweep) the selected capacitor is discharged and the cur:
rent from the current source flows to ground through
Q12. When Q12 is cut off (during sweep) the current
source charges the selected capacitor.

3-37 When the ramp is completed a negative tran-
sition from the Cut-Off Schmitt Trigger MC7b clears
MCSb so that the Ramp Generator is disabled and the
hold-down at the input of the input Schmitt Trigger
MC7a is removed. However, to prevent premature trig-
gering, the Hold-Off circuit keeps MC5a and MCSb in
the glear state {pins 3 & 8 low) until the Ramp Genera-
tor is fully reset. When the Hold-OFf signal is remaved
the next trigger can restart the sequence. If no trigger is
received within 500ms {approx.} of the last trigger, the
Bright Line Auto monostable MCB returns to its stable
state (Q output low, Q output high) and sets MCSb to its
preset (Q high, Q low) via MC3a, Thus, the Ramp Gene-
rator is enabled and a sweep occurs although itis asyn-
chronous. At the end of this sweep, if no new trigger has
been received then the end of Hald-Off presets MC5b so
that anather sweep is started. Thus, until MC6 is set to
its quasi-stable state by a new trigger, continuous sweeps
occur with minimum time between them. In the normal
made of operation {i.e. when trigger pulses are applied),

* MGG is always in its quasi-stable state because it is a

retriggerable mono-stable.

3-38 Sweep Qutput

3-39 ‘The sweep output circuit comprises Q13 and
Q14 connected as a Darlington pair ta provide high
input impedance, low ouiput impedance and high cur-
rent gain. The Sweep Dutput Circuit buffers the ramp to
the Horizontal Qutput Amplifier and the Sweep Length
Adjust vernier,

3-40 Sweep Length Adjust

3-41 When the ramp signal at MC7h pin 8 reaches
the threshold level of the Cut-Off Schmitt Trigger, MC7b
switches so that the Trigger Circujt is reset and the

Hold Off circuit is enabled. The point in time {and hence
the length of the sweep) at which the threshold level is
reached is adjusted by R98,

3-42 Hold-Off Circuit

3-43 The Hold-Qff circuit is a monostable which
halds the Trigger Circuit off white the ramp generator
capacitor is discharged. This is to prevent premature
starting of a sweep. The monaostable consists of MC2¢,
either C33, C34, C35 or C36, R46 and MC3b. When the
output of the cut-off Schmitt Trigger goes low, MC2c
output goes high. The loop MC2c/MC3b retains this
status for an interval so that MCSb is held in the clear
state. This interval permits complete discharge of the
ramp capacitor,

Ramp Triggar Next etfective

MC7bgin8 .
Cut-Qff Schinltt Qutput U

MCZ¢e pin B

SN |
IR

— —
MCSb held in
Clear state
Triggers during
this time are
ighored

MC3b pin 4

MC3p pin 6




3-44 Horizontal Qutput Amplifier

3-45 The harizantal output amplifier is very simj-
{ar 1o the vertical deflection amplitier, The differential
input stage Q15 and Q16 provides gain adjustment and
horizontal position contral (R105}, When Beam Find is
pressed the gain of the amplifier is reduced (because of
R64} sc that the sweep is shortened and can also always
be seen an the display regardless of the position of the
horizontal position vernier R105, The output stage com-
prises two identical channels as in the vertica! deflection
section.

3-46 Chop Oscillator

3-47 The chop oscillator comprises MC4b and
MC4c connected as o free running multivibrator, The
oscillator, which runs at approximately 200k Hz is
disabled in the single channel display made and at sweep
speeds faster than Q. 1ms/div. The osciltator is also
disahled between sweeps {by Q output of MCah).

3-48 Chap-Ailt Contral Flip-Flop

349 in the chop mode (sweep speeds of 1ms and
longer} with dual trace gperation selected, the Chop-Alt

Contral Flip-Flap (MC8a} is clocked by the Chop Oscil-

lator via MC4d. in the Alternate made (sweep speeds of

0.5ms and faster) with dual trace operation selected, the
Chop-Alt Control Flip-Flop is clocked at the end of each
sweep by the signal from the Cut-Off Schmitt Trigger.

In single trace modes, the Flip-Flop is held in either the
Preset {Channel A display) or the Clear {Channel B dis-
play) state.

3-50 Blanking

3-61 The purpose of the klanking circuit is:
to suppress retrace,
to suppress trace during switching in chop
operation,
to provide g Z-input
{for trace madulation e.g. time markersi.

Retrace is suppressed by the Q outpur of MC5b {which
goes low at end of each sweep) via CR16 and MCA4d. The
connection via CRE direct to the C.0.5.T. ensures that
blanking takes place immediately sweep ends.

In chop operation, the differentiated chop oscillatar
signal (C45, R96, R99), provides blanking during switch-
ing from one channel to the other.

Z input and the output of MC4d are fed over similar
shaping netwarks to the blanking amplifier on A3,

3-52 Blanking Amplifier (figure 5—2}

3-53 The blanking amplifier @2/Q4 is an inverting
amplifier which drives the grid of the CRT, via C6, to
cut off the electron beam during trace return (hetween
sweeps), during chep mode operation {between chops)
and under control of the Z axis input. Q2 acts as a cur-
rent source load at low frequencies and as an active
“pult-up’” at high frequencies. Commutating capacitor
C8 and decoupling capacitor C7 imprave the high fre-
quency respanse. CR18 and CR1 clamp the output at
approximately 32V when no blanking signal is present,
CG differentiutes the blankina pulse and isolates the
amplifier fram the high grid voltage.

3-54 Power Supplies (figure 52}

3--65 +BV  Supply

3--535 The output of the 12V ac secandary of T1 is
rectified by bridge rectifier CR13-CR16 and regulated
hy MC3,

3-57 +210V  Supply

3--568 The +210V supp'y is an ynregulated 115V
supply which is offset by 99V at the junction of
CR3/CR4 of bridge rectifier CR1—-CR4,

3-59 +95V  Supply

3-60 The +95V supply is a fully requiated, current
limiting supply. A sample of the output voltage {at pin 4
of MC1} is compared with a reference voltage {at pin &
of MC1}). A difference between these two potentials
causes an ercor gutput from pin 9 of MCT which con-
trals series reguiator transistar Q1. When the output
voltage falls the errar voltage causes Q1 to conduct more
and supply more current to the load with a consequent
increase in output voltage.

When the cutput voltage rises the error signal tends to
cut off Q1 to reduce the output current znd effect a
lowering of the output voltage.

Jurrent Himiting is achieved by R4 and a cut-off tran-
sistor in MC1. As the current output increases, the volt-
age dropped across R4 increases, Pins 2 and 3 of MC1
arg the base and emitter connections (respectively) of
the cut-off transistor.




When the potential dropped across R4 is sufficient to
cause this transistor to conduct, it remaves the error
signal from Q1 causing the outpul current to fafl. RS
and RE, in conjunction with R4, give a "foldback”
characteristic to the supply. That is, when the current
limit is reached the output voltage also falls to a low
value {see characteristic).

| A/Limi:ing Starts Here

Foldback Current Limiting

3-61 +12V  Supply

3-62 The +12V supply is also a series regulated,
current limited supply which operates in similar fashion
to the +35V supply. The reference voltage, with which
the output sample is compared, is derived from the
+95V supply,

3-63 —12V Supply

3-64 The =12V supply is also a series regulated,
current protected supply. However, the sample of the
output voltage is derived from both the +12V and —12V
output, so that the difference between the +12V anch
—12V supply is always constant. When current through
R20 couses a voltage drop across it, sufficient to turn-on
Q4, Q4 rakes all the current from MC4 causing the cut-
put current to fall. !

3-65 High Voltage Supply

3-66 The voitage from the 1600V secondary of T1
is rectified (CR14—17), applied across capacitor A3Ct
regulated by A3Q1, applied to the intensity network and
the CRT heater. To regulate, a portion of the 4.V, supply
is compared with the +95V supply. The resulting AIMC1
output controls the emitter/collector resistarice of A3Q1

s0 that the voltage dropped across the transistor compen-
sates for high voltage supply fluctuations. A zener diode
chain is connected across collector and emitter so that
the transistor’s breaskdown potentlal is not reached, The
characteristic of this arrangement is ;

Line valtage V

4

" Troce modulation

VeB% o A—--—-—-—-Q! vaitoge — —

drop = 420V

Oparating range

V -10% - = —— = —-‘l —— — — —= 01 voltage - — —
/l I dedp = 20V
H
i
i Trace modualation
|
|
t
| -
- '1990\-" High voltage supply

The harizontal position of the characteristic, and conse-
quently the level of the high voltage supply, is adjusted
by R30. The vertical position is set by R so that proper
regulation occurs inthe range +%6 , —10% of the selected
line voltage. If the line voltage goes outside this range,
regulation will cease and ripple — causing trace modulation
- will be apparent. Consequently, in districts where the
line valtage excursions lie gutside une of thr  egulatar
limits, A1 should be adjusted so that the characteristic
brackets these excursions rather than the nominal 110,
120, 220 or 240 volts, +56, ~10%.

3-67 Probe Adjust Supply
{figure 5—4}

3-68 MC1d and MC1e operate as a free running
multivibrator the output of which is buffered to Probe
Adjust Connector via MC1f.
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- SECTION 4—-|

4-1 PREVENTIVE MAINTENANCE

4-2 If carried out regularly (quarterly or half-
yearly), the short time suent on prevantive maintenance
will be adequately repaid because the inherent reliability
and accuracy of the oscilloscope will be maximized.

4-3 Mechanical inspection

4-4 Check that all fittings, connectors and
board. are firmly in nlace. Check that wiring and cables
- ospeciatly these of power supply and high voltage —
are 1 good condition,

4-5 Ensure CRT socket is fitted firmly. Make
sure that the securing screws of the heat sink assembly
are tight so that there is good thermal contact between
heatsink and pow 3 transistors, verify that electrical
insulating sheet {with silicone grease) is between transis-
tor and heatsink.

- —mremmmee— WARNING -
VOLTAGES DANGEROUS TO LIFE

High voltages are used in this instrument,
Switch off, disconnect from supply and wait
for a few minutes before removing covers,

46 Lubrication and Cleaning

4-7 Remove dust from interior. If rotary
switches become noisy, clean with aerosal degreaser
{part number 8500~0232}, allow to dry, then lubricate
with F'zktrolube 2A aerosol spray {part number
6040--0300}. Avoid cleaners with a grease or oil con-

“tent.

4-8 Adjustment

4-9 Perform the adjustment procedure
{tbble 4-2).

MAINTENANCE

— ———  WABNING ——— fyremm
VOLTAGES DANGERQUS TO LIFE

Exercise caution when operating the ascilioscape
without covers.

4-10 Performance Check

" 411 Cacry out the performance checks in
tables 4-3.

4-12z TEST INSTRUMENTS

413 Refer 10 tabic 4- &,

4-14  SERVICING

4-15 When a fault is evident it is necessary to
lacaiize tha cause (see below), effect the rapair (see
'Removal of assemblies’ and 'Repairing circuit boards’,
readjust {table 4—2) and to verify performance

{table 4-3}. The following paragraphs outline a possible
approach to troubleshoating usit g 3 minimum of test
equipment.

4--16 TROUBLESHOOTING

Before commencing troubleshoating, make sure that an
apparent fault is not caused by incorrect supply, fuses or
control settings. in the following paragraphs, reference
should be made to the circuit diagrams (Section 5) and
the voltages and wavefarms thereon. '

4-17 Low Voltage Power Supply

—-~— NOTE

All low-voltage power supplies contain
short-protection circuits. If any supply
shaws an unusually low voltage reading
it may indicate a short in any circuit
using that supply.




4--2

4-18 +95V  Supply

4-19 Measure +35 volt output test paint. If this
voltage is wrong, check rectifier output voltage, If
rectifier output is wrong, suspect rectifier transformer
winding, or bad A2C3/R13,

Measure voltage to pin 11 of A2MC1 to be sure itis 20V
higiter than voltage at A2 +95V Test Point, If it is not,
suspect AZCR21 or 210V supply. Measure valtage at

base of A1Q1; it should be more positive than emitter
voltage {up to 0,6V}, If not, and voltage at pin 11 MC1 is
right, check companents in voltage divider A2R7/R8/RQ/
R10/A11. If these are ok, trouble is in AIMC? or A2Q1.

4--20 +12V  Supply

- 2 If voltage at A2 +12V test point is wrang,
cneck ocutput of +12V supply rectifier, If rectifier out-
put satisfactary, check voltages at A2MC2 pin 3. If
wrong, check +95V input and components associated
with AZMC2 pin 3.

If voitage at A2MC2 pin 3 is satisfactory, check voltage
at the hase of of A2Q2, I it is not mare positive than
the emitter voltage, either A2MC2 or R17/R27 may b
faulty.

4.-22 -12V Supply

4--23 Measure voltage an one side of rectifier out-
put, then the other side. Note this voltage difference to
be more than 16 volts. Check accutacy of voltage at

Pin 3 MC4 valtage divider,

If these are in order, check A2Q3/Q4. If satisfactory,
replace A2ZMC4,

4-24 +210V  Supply

4-25  rectifier output and +95 volt supply are
correct, check components A2A1, R2, R3, ete, and load.
4-26 +b6V  Supply

4-27 I rectifier output is correct, check A2MC3,
C9, C10 and load.

4~28 High Voltage Power Supply

——i WARNING ’4——“——

Voltages in this circuit are dangerous 1o life, Use
extreme caution. Remove shield only to gain access.
Replace shield immediately afterwards.

4--29 Circuit theory will be your best guide in
checking this circuit, See paragraph 3-65.

An indication of too high a voltage at A2TP1 (+450V or
higher) and a low voltage at A3TP2 {1700 to - 1300V}
can be due to an open High Voltage Regulator, A3QI.
To check this possibiity, measure the voltage at the
junction of MC1 pin G, tf the voltage reading is not
+0.8V or greater, there is likelihood of a fault in the
voltage requiator MC1 or
A3RI1/R12/R13/R14/R15/R17/R18/R4/CR12.

The Trace Align circuit is straight forward. If the power
supplies and potentiometer A3R3 are in arder, there is
trouble in the Trace Align coil an the neck of the CRT.

Astigmatism failure is equelly ezsy to check. |f the
power supply to A3R2 is ak ard A3CS is good, trauble
in the CRT may be assumer, after checking the CRT '
sacket connections ICAL TION!}, '

4-30 Vertical Amplifier Circuits

4-31 Troubleshooting the Vertical Amplifier
Circuits starts by attempting to tacalize the trouble inta
the Attenuator, Preamptifier Circuits or Qutput Ampli-
fier Circuit, A few simple frant panel control aperations
may help.

4--32 Turn the instrument on and display a trace
or spot. Make these checks on hoth channels of Model
1220A.;

Does the vertical POSITION control 18, 24
move the trace outside the viewing area both
top and bottam? If only one trace
POSITION contral is working carrectly,
probably the other channel preamplifier is
wrong. If neither channel is vorking cor-
rectly, the output amplifier '« probably
wreng,

Pasitian the trace or dot on a canvenient
herizontal line, 1f display shifts up or down,
wnen VOLTS/DIV switch 19 is rotated, the
preamplifiers are not symmetrical.

Using a 10:1 divider probe to apply PROBE
ADJ signal 9 to CHANNEL A INPUT 23,
can the square wave be compensated by the
probe? |f it can, the attenuator is probably
correctly compensated.




4-33 If any of these checks give a fault indication,
thera is either a prablem of unbalanced amplifiars ar 2
faulty circuit. Check first tn be sure that A2 board 12V
supplies are in order.

4-34 To eliminate the possibility of an unbalanc-
ed condition, or wrong gain we recommenrd that you
perform the Calibration Adjustment procedures for the
vertical and attenuator circuits, This may eliminate
extensive troubleshoating.

4-35 If, after completing the adjustment proce-
dures, the problem still exists, determine which vertical
circuit is causing the trouble {if, in Model 1220A, hoth
channels are faulty, fault must le in cormmon parts) and
verify the voltages at test point A2TP1, at the output nf
the X1, X10 Preamplifier (TP3 in Model 1220A}, and
A2TP2 at the output of X1, X2, X5 Preamplifier. Noise
may be caused if ground bonding screw {paragraph 474}
is loose,

4-36 To Troubleshoot with a
Monitor Oscilloscope

1
1-37 Initial settings (fig. 2—1) except:

6 to 0.2 msec/div
19 to 100 mV/div
22 to AC

Apply PROBE AD.. 9 signal direct to INPUT 23,

Set monitor oscilioscope with same control settings
except 20mV/div on the VOLTS/DIV switch, Use a 10:1
divider probe to monitor the output at A2TP1 (A2TP3
for Channel B in Mode! 1220A).

4-38 The monitored waveform should be a square
wave of approximately 1.7 vertical divisions peak-to-
peak. I it is, you may assume the Attenuator and X1,
X10 Preamplifier are working as they should.

4-39 To eliminate Attenuator or Preamplifier,
leave all control settings the same and manitor the out-
put at A2TP2, The waveform should be a square wave of
approximately 2.8 vertical divisions peak-to-peak, if the
waveform is incorrect, troubleshoot the X1, X2, X5
Preamplifier (or the Ghop-Alt Control on board A3 in
Model 1220A.)

4-40 To Troubleshoot with a Voit-
meter
4-41 A look at the A2 Amplifier Buard schematic

shows that each section is a symmetricar amplifier. It
also shows voltages at certain representative points in

each section. These voltages are measured with no input
to the instrument, with the appropriate VOLTS/01V
switch set to 100mV pasition, and with CHANNEL A
{or B) GND pushbuttan 21/27 pressed to avoid transient
input,

4-42 Check these representative voltages in your
instrument as shown an the schematic, Other voltages at
unmarked corresponding points in the circuit should be
symmetrical whatever the value. For example, the val-
tage you measure at the emitters of A2Q103/Q104
should be ~6.5 V; the voltages at pin 2 and pin 12 of
AZU101 should be symmetrical whatever the vafue.

4-43 When a peint is faund where valtages are
incorrect or unsymmetrical, this is a point where you
can hegin looking for components that have changed
value, transistors that are leaky or breaking down, diodes
that are faulty, etc.

4-44 If you are troubleshooting in the Qutput
Amplifier and are not sure if A2Q301/2 is at fault, place
a short across A2CR3I06 while making voltage level and
symmetry measurements. Be sure to remove this sinaort
when troubleshooting is coinpleted.

4-45 Trouhleshooting Tips

4- 46 Amplifier symmaetry in the X1, X 10 Pre-
amplifier can be drtermined by checking voltages at
collectors of A2Q1075/Q107h. If voltages of praper
amplitude and symmetry are obtained here with Chan-
nel A vernier 20 in Cal detent, you may he reasanably
sure the entire amplifier is symmetrical. {Check
A2Q207a/Q207b in Model 1220A Channel B).

4-47 Don't overfook A2U102 {A20202 in Chan-
nel B) transistors connected to pins 1, 2, 3,4, 5, 12, 13,
14. These transistors serve as Current Sources for both
Preamplifiers and must be operating properly 10 ensure
correct Preamplifier operation.

4-48 MNote variable capacitors A1C420/C421.
These capacitors are solely for pulse response, They
consist only of short lengths of isolated wire near the
cases of transistors A1Q409/Q410, Do not change
adjustment when checking voltage values and symmetry.

4-49 Horizontal Circuits

4-50 No Horizontal Deflection and
Defective Sweep

4-51 The easiest way 1o start troubleshooting
these circuits is by checking the condition of the Hori-




4-4

zontal Qutput Amplifier. Set X—-Y/SWP pushbutton 15
to X~-Y pasition. Connect PROBE ADJ 7 to CHAN-
NEL A INPUT 23, It may be necessary to adjust INTEN-
SITY 2 and horizontal POSITION 5 to bring two dots
into view at center.

4-52 Rotate horizantz) POSITION 5 from ex-
treme ow pasition 1o extreme cow position and observe
that dots disappear off the screen to the right and left
respectvely. Return POSITION control b to midrange
position. Now, rotate expand control 7 to extreme cw
~position and note dots are approximately G divisions

" apart.

4-83 If these conditions are met, the Horizontal
Qutput Amplifier is working properly. However, if these
conditions are not met, it is necessary to troubleshoot
the Qutput Amplifier as follows:

Monitor voltages at the emitters of
A1Q15/Q16. Adjust POSITION contral
until these voltages are equal.

Manitor valtages at collectors of
A1Q19/Q20. Verify that they are symmet.
rical. if not satisfactory check current
sources Q21 to Q24
4-54 No Sweep
4-55 Check A1TP4 and ATMC5Sb pin 10 wave-
forms. If the latter is low, the ramp should function.

4-56 Sweep on Auto Mode Only

NOTE.. Somecombinations of low frequency input
and very low sweep speeds may prodice random trigger-
ing. This is because the signal frequency approaches the
operating time of the ramp switch ar.d the automatic
bright line circuit. 1f your applicatiun requires frequent
use under these conditions, the hold-2ff can be fengthen-
ed by increasing the value of C14.

4-57 Confirm trigger is avaitable at A1TP2, Check
MC73a pins 4 and 5 are high, if so, check trigger output
{pin 6}. If MC7a satisfactory, check inverters MCla/b/e
and verify that MC3d pin 11 delivers a narrow labout
25ns} pulse. :

]
4-58 Logic can also be verified by setting control
15 to X~Y, when MCSb and MC6a will be cleared. Note,
however, that MCSb is preset at the same time and that
pins 11 and 10 will, therefore, both be high.

4-59 Set X—Y/SWP 15 to X~Y. Start at A1TP2
and while monitaring valtage, rotate TRIGGER LEVEL
control B from 3 o'clock nosition back to 9 o'clock posi-
tion. Voltage at A1TP2 shauld go from approximately
+2.8V to approximately +0.1V. Then monitor voltage at
A1MC7a pins 4 and 5 which should be high. Monitor
ATMC7a pin € while rotating TRIGGER LEVEL from

3 o'clock position to 9 o'clock position; the MC state
should be low and then high respectively. Follow change
of state thorough MCla, band c.

4—60 Double Trigger

4-61 1t sweep double triggers, check that a narrow
negative pulse appears at MC3d pin 11,

4-62 No Auto Sweep

4-63 Check A1 MC3a, A1MC5b and the maono-
stable ATMCG. ', . sing a voltmeter, do not apply any
sigrals to oscilloscope. Note that anto sweep can be dis-
abled if TRIGGER LEVEL 8 is centered (symptom :
faint or flickering trace).

4-64 If no Trigger in EXT Trigger Mode but INT
is working
4-65 in this candition, it is mast likely that the

Ext Input Buffer Amplifier is not working. This circuit
can he corrected by normal troubleshooting of the com-
ponents.

4-66 If no Triager in TV Mode

4-67 if triggering is possible in INT, EXT and
LIN':, apply a TV signal to input 23 and set amplitude
for a 3-div. deflection. With control 6 set to
50uSEC/DIV, line sync pulses should be present at
MC2b pin 6 and inverted at TP3. MC8Q should be high.
With control 6 set to 0.1m SEC/DIV, MC2a pin 3 output
should clock MC8.

4-68 If no Trigger in INT Mode

4-69 Check first tosee it EXT, LINE and TV
Modes are triggering. If they are, check A2Q110,
CR110, CR113, A1CR 213, Q210.

4-70 1f no Triggering in LINE Mode

4-N1 Check first that INT, EXT and TV are work-
ing. I7 they are, check +BV trigger pulse from A2R12
and po* v supply circuit,




4-72 REMOVAL OF ASSEMBLIES

4-73 Cover

4-74 Unplug power cord, Remove the four screws
from the sides of the instrument and lift the cover off.

£y treacas g

T

Note that it is important to replace scrow A {see figure

below] when operating the instrument without the cover.

This screw connects interior metalizing of cabinet with
the internal grounding system,

A

GROUND BONDING
SCREW AND COVER
SECLRING SCREW

4-75 Heat Sink Assembly

4-76 Remove the two heat sink screws from the
underside of the case. See figure top right.

A
i
L :

Disconnect the high voltage cannectar, the £ input con-
nector and the graund cable. Lift the assembly to disen-
gage the lugs and pull it out through the rear panel.

/ CRILNG CARLE - )
PARC I
CORMECT 6

i o replace assembly.

ensure sheet insulators are in place aver
pawer transistors and that silicon grease is
applied generously to their surfaces.

Ta ensure line switch actuating pin does not
foul heat sink assembly, release LINE push-
button by pressing gainst &ctuating pin and,
at the same time, releasing the LINE but.
tan 1, pull and turn button through 20 de-
grees so that it stays out.

1y b N
\ } a A\ U
P INH .
FEFLACNG 1t 0 WA

ALEEMALT




Replace heat sink assembly.

Replace screws. Tighten 1o ensure good ther-
mal contact.

Release LINE button by turning, check
operation.

4--77 Circuit Boards

4-78 Remove the heat sink assembly. Disconnect
connectors J6 and J10. Remove all knobs in the HORI-
ZONTAL and VERTICAL panels {note, set screws have
socket heads). Remove rings from 2!l three BNC connec-
tors. Remove the two screws from the top edge of the
trigger board and ease away from rail. Taking care not to
damage pins on rear of trigger hoard, pull the boards
toward the rear, unplug the trigger board from the
amplifier board and lift them out, individually.

bk WOUTAE BCARD
e LOs LET

L

4-79 Cathode Ray Tube (CRT)

____f WARNING %___._._

IMPLOSION HAZARD. Handle CRT care-
fully

4-80 To remove CRT {with shield} from the instru-

ment: :
Disconnect the trace alignment leads.

Disconnect the leads from the trigger boards.
Remove CRT collar screws.
Lever collar base away from mounting.

Lift rear of CRT, remove CRT socket and lift
away from instrument.

Al P IT
s dd

To replace CRT and shield, reverse this procedure, If the
CRT is to be replaced by a new tube, remove CRT and
shield as above then;

Mark the orientation of CRT hase and CRT
collar on the shield using a pencil,

Slacken circle clip.

Pull off collar and circle clip.

Remaove rubber ring at face of CRT.

Pull CRT out from shield.

Etisure that a fiat rubber ring is fitted to neck
of new CRT near base.

tnsert new CRT into shield.
Align CRT base spigot with mark on shield.
Fit rubber ring at face of CRT.

Place CRT and shietd face down on a smoath
surface.

Push down on CRT hase for firm fit into
rubber ring at face.

Fit collar and circle clip an neck of tube over
rubber ring, Align collar with mark on shietd
and push towards CRT face so that the shield
is firmly clamped.

Clamp collar, taking care not to overtighten
the circle clip. Proferably use a torque screw-
driver set to 0,17 kg-m {10 in-Ib).

4-81 Attenuator Assembly

482 The attenuator shield is soldered to the
printed circuit board at two points, If the shield is
remaoved in the process of servicing the switch assembly,
replace the shield making surc both points are solidly
soldered to the board before performing any further
checks or adjustments.




4-83  ACCESSTO REAR
OF TRIGGER BOARD

4-84 When troubleshaooting trigger amplifier,
access to the printed track can be made by removing
CRT collar screws, easing the CRT backwards and then
swinging the screen end of the CRT away from the trig-
qes board.

IMPLOSION HAZARD. Handle CRT carefully.
DANGEROUS VOLTAGES. Switch off and disconnect
oscillascope from supply Fuiuic moving CRT. Use
special caution when operating instrument with CRT
displaced.

——% WARNING %———

" Alternatively, extender board {part numhber 5060-0049)

is available. This fits in ptace of trigger board which can

3 then be operated in a position vertically above its usual

position.
4-85 REPAIRING CIRCUIT BOARDS

4-86 This instrument uses etched circuit boards
with plated-through component hales. This allows com-
ponents to be removed or replaced by unsaldering or
soldering from either side of the board, When remaving
large components, such as potentiorneters, rotate the

_ soldering iron tip from lead to lead while applying pres-
" sure to the part to lift it from the board, HP Service

Note M-20E contains additional information.

4-87 Semiconductor Removal and
Replacement

4--88 When removing a semiconductor, use long-
nosed plicss as a heat sink between the device and the
soldering iran. When replacing a semiconductar, ensure
sufficient lead length to dissipate the soldering heat by
using the same length of exposed lead as used for the
original part. Refer to figure 5—2 for the power transis-
tors.

4-89 Integrated Circuit Replacement

— CAUTION

CAUTION

To avoid damaging integrated circuits
when removing cr replacing them, carry
out the following procedure carefully.

4-90 Soldered integrated circulits can be removed
with soldering irons which simultanecusly heat all con-

nections. Soldering irons with built-in desoldering toois
also facilitate quick remaval.

Use the following pracedure for removing an
integrated circuit with a standard soldering
iran.

Heat lead solder joint. Use small tip.

When solder is fluid, remove with desolder-
ing 1ool.

Repeat faor each lead until all leads are free.

Grasp each lead with long-nosed pliers nd
check that it is mechanically free fron cir-
cuit board.

{
When all leads are free, carefully rer - pe
integrated circuit. Dual in-lire typ ¢ .n be
remaved by gently gripping .p an.. bottom
with lang-nosed pliers and rofling circuit out,

Use desoldering tool or toathpick to remove
all remaining salder fram circuit soyrd holes.

Be careful not to damage the integrated cir-
cuit with excessive heat, Work quickly.

Insert replacement integrated ¢ feuit into
circuit board and salder in place.

4-91 When replacing an integrated circuit, note
the mark or notch used for grientation. The compo-
nent-identification photographs and the integrated cir-
cuit pin-locatian diagrams in this manual show the cor-
rect orientation.

4--92  Transistor Heat Sink Removal

4-93 Carefully pull away from transistor body.

r— CAUTION

When replacing heat sinks,
suppart the bottom of the
transistors to avoid lead
damage caused by
downward pressure.




“able 4—1. Test Instri'~

Instrument or
Accessories

Valtmeter
Calibrator

Square Wave
Generator

Qacillator®

Time Mark
Generator

Digital Voltmeter

DC-Volt-Ohm-
Meter

Oscilloscope

TV Pattern
Genearator

Maie BNC to
Male BNC cable

BNC TEE
1 male 2 femate

5052 Feedthrough
Termination

1000:1 High
Voltage Divider

Trimmer
Capacitor

Resistor

Variable transformer

AC Voltmeter

- Required

Brief Specificatian
10mV — 50V pp
$0.2% 0 - BO MHz

TkMz —~ 1 MH2z
Risatime < 5nsec

B0 kHz — 1B h'Hz

Pulse range from
0.1 sec — 0.5msect1%

0.1V — 10CViN.I%

tmV — 300V
18— 10 MQ
EmV - 10%3%

35MHz — 60 MHz

TV Signals to
local standard

5082

5052

508}

9-35pF

TMSE 1%

100 — 250V, 50/60 Hz
> BOVA

150, 300/, 50/6Q Hz, 1%

ADJUSTMENTS

Supply

STEP

i

Table 4—2.01, Adjustment Procedure: Low Voltage Power

1220424 DVM
see below )
+
connect o _
+ @

Initial control seftings as ligure 2-1

The +$5V supply is an adjustable referpnce for the £ 12 Volt
supplies, and the +210 Voit supply. 1t is normally adjusted to
produce highest accuracy on the +12 Voit supply,

ACTION RESULT

Connect Digital Voltmeter — {or § ) lead
tothe jack 34 on Maode, 1220A/1221A
rear panel,

Connect Digital Voltmeter + lead 10 +12V
test point an A2,

Adjust A2R 10 until +12V supply glvas

reading of +12V £ 0.05V

Transfer Digita! Voltmeter to +5Y test

painton A2 +5V £ 0,26V
Transfer Digital Valtmeter 10 —12V

test painton A2 —12V £ 0,3V
Transfer Digitat Voltmeter to +95V test

painton A2 +95V £ 2V
Change Digital Voltmeter range, if necessary,

and connect to +210V test pointon A2, +210V T 20V

Disconnect Digital Voltmeter,

*Ana.c. voltmeter (100mV ¥ 1%, 10 20 MH2) will be needed if ava'lable oscillator is uncalibrated.
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ADJUSTMENTS

Tabte 4—2.03. Adjustment Procedure: Intensity Limit,

Table 4-2.02, Adjustment Procedure: High Voltage Supply
- Astigmatism Trace Alignments

Line Supply

Initial cantral settings as figure 2—1

For this check, the line voitage must be within 1% of the
nominal voltage set on the line valtage selectors 31

STEP

ACTION RESULT

Set LINE SELECTOR 31 to 220V,

12200
ee Bel
1220/ S o Voltage ovMm
- Divider
. 1000 1
Ground o

STEP

1

1nitial control settings as figure 2—-1

ACTION

Set X—-Y/SWEEP pushbutten 15 o X~Y positien
to disable gutomatic bright-line sweep,

2 Set TIME/DIV 6 to5ms
Set A2R7 50 that no trace madulation is 2 Center beam using POSITION centrals § [ 18
apparent. .
3 Rotate INTENSITY 2 to 10o'clock pasition.
4 Set varigble rransfarmer for a reading of
220v. ' 4 Adjust Intensity Limit adjust AJR4 50 beam is just
5 Connect 1:1000 voltage divider to ASTP2 extinguished.
Adjust i-\BRSO for 8 DVM reading of 5 Adjust INTENSITY 2 to obtain normal spot bright-
1.96V I6mV. ness
7 Set variable transformer for a reading of
198V an the voltmeter, 6 Adjust Astigmatism adjustment A3R2 and Focus 3
to get a sharp, round dot.
3] Set A3R1 so that no trace modulatinn Is
apparent. } 7 Set X—Y/SWEFP pushbution 15 to SWEEP posi-
' tinn,
9 Set varichle transfarmer for  reading of 232V,
8 Adjust Trace Align adjustment A3R3 so that trace is
10 Check that no trace modulation Is apparent. parallel with horizantal graticule lines. Local magnetic
1§ nacessary, readjust A3R1 and repent steps tield affects this setting.
1,8,9and 10
o ' 9 Replace sifety cover on high voltage board,
13 Repeat steps 4, band 6.
12 Disconnect variable transformer, set LINE

SELECTOR to sppropriate line voltage,

NOTE, This procedure may need to be modified if line voitage
lies outside 100, 110, 220 or 240V +6%, —10%. Refer 1o
paragraph 3-66.

Test and Adjustment Points are indicated on

-Figure 4--1, Page 4—15
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ADJUSTMENTS

Table 4—2.04 Adjustment Procedure: Vertical Pre-
amplifier Balance

STEP

2

10

1220028

tnitsal control sertings as hgure 21

ACTION

NOTE: Use CHANNEL A on Mocel 1220A, Use
VERTICAL on Model 1221A.

Press GND pushbutton 21 (VERATICAL DiSPLAY A
on Model 1220A},

Set VOLTS/OIV switch 19 10 20mV position and use
POSITION control 18 to set trace on center horizon-
al graticule kir'z,

Set VOLTS/DIV switch 19 to 2mV position and adjust
X1/ A 10 sdjustrnent AZR 114 until trace is re-centered,

Repeat steps 2 and 3 until no trace shift cccurs when
VOLTS/DIV switch 18 ismoved from 20mV ta 2inV
position,

Set VOLTS/DIV switch 19 tc 100mV position and use
POSITION control 18 ta set trace on center harizontal
graticule line,

Set VOLTS/DIV switety 19 to 50 mV position and adjust
X1/ X2 adjustment A2R 148 until trace is positioned on
center harizontal graticule line,

Repeat steps 5 and 6 until no trace shift cccurs when
VOLTS/DIV switch 19 is moved frorn 100mV to 50mV
sattings.

Set VOLTS/DIV switch 19 to 100mV and use FOSITION
contrel 18 1o pet trace an center horizonta! graticule fine,

Set VOLTS/DIV switch 19 10 20mV position and adjust
X1/X5 adjustment A2R175 until trace is re-centered.

Repeat steps 1 through 9 for CHANNEL B on Madel
1220A.

Table 4—-2.05 Adjustment Pracedure: Compensation of
Vertical Attenuatorls)

STEP

[}

Square Wave 1220/21
Generatar
6000 _
Quiput fput
[ ] L ]

il control settings as figure 21

ACTION

NOTE: These arfjustments are nacessary only if repairs
have heen made to the artenuargr assembly.

Set Maody] 1220A/Madel 12214 VOLTSIOIY switch 18
16 0.2V settirg wnd HORIZONTAL TIME: OtV saitch 6
10 20psec setring.

Set Square Wave Generatar cantrels far 10kH 2 nutput
with sufficient gmplituie to produyce B divisians of ver-
ticol deflection,

Adjust AZC 102 compensatiaon adjustment ta iachivve
squatest carners an the displiyed wavefann,

Set CHANNEL A VOLTS D'V switch 19 10 2V twettings
anrd adjust Square Wave Generatar output far G ovisians
of vertical display.

Adjust AZ2C105 compensation ddjustment ta achieve
squargst carners on displayed wavefcrm,

Repeat steps 1 through 5 on Channel B antenuator fae
Mordel 12204,
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ADJUSTMENTS

Tahle 4—2.06. Adjustment Procedure: [nput Capac-
itance

Squcre Wave 1270024
Generator
60002 e 1 A
Output I oaveaess | input
. { | »
i -35pf !

Inital control sethings as tigure 2-- 1

NQTE: This procedyre is only necessary when repairs have been made

1o the attenuatar. The input capacitance can he measured directly
at the vertical channel INPUT connector 23 29 by using an LC
NMeter. The toliawing procedure is ta be used only if an LG Meter is
nat availabie, A shieid, as indicated by the dotted line in the ahove
drawing, shiouid be used to keep stray capacitance from affecting
eGsUTemMents.

STEP ACTION

1 Set HORIZONTAL TIME.LIV 6 to 20psec setting,
CHANNEL A VOLTS/DIV 19 10 2mV setting, Set Square
Wave Generator tor 1%Hz signal

2 Adjyst Sauaee Wave Generator ampiitude to produce G di-
wigions vartical deflection, and adjust 9--350f rummer to

give sqQuarest corner on waveform.

3 Set VQLTS/OIV switch 19 to G2V serting and et Square
Wave Generatcr to produce B divisions vertical deflection,

) Adjust Input Capacitor A2C 103 far best possible wavefarm,

5 Set VOLTS/DIV switch 19 10 2V setting und adjust Square
Wave Generator to produce § divisions verucal deflection,

6 Adjust Input Copacitaor A2C 106 for best possible waveform,

7 Repeat steps § thraugh 6 for CHANNEL B, Use YOLTS/IMV
switch 25 and Input Capacitors A2C203 and A2C206,

Tabte 4-2.07. Adjustment Pracedure: Vertical Gain

Vollmeter 122042t
Calibrater
6000 A
Qutput npat
1] ']

Imtial contral setrings as figure 2—1

NOTE: Duning this procedure |, e sure verticai verniers 20 / 26
are in full counterciockvaise (detent) pasition,

STEP ACTION

1 Set CHANNEL A VOLTS/QIV sviich 19 to i00mV set-
ting and HORIZONTAL TIME/D'  switch & to Imsec
setting,

2 Set Oscillator for 400kH2 at exactly 500mV p-p amplitude,
[}
3 Adjust Vertical Gain adjustrment A2R 162 for exaetly &
divisions of vertical deflection. This ensures 3% accuracy
in the vertical amplifier,

4 Rapeat steps 1 throvgh 3 on GHANNEL 8 far Model 1220A.
Set VERTICAL VOLTS/O1V switch 25 | and adjust
AZR2G2 tar Channel B.
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ADJUSTMENTS

Tablte 4-2.08. Adjustment Procedure: Sweep Speed

Time 1220421

Marker

Generalor

Zp =500 >0 acCh

= o an
9 Cabie ‘7'_3 A

5091
Feedthrougn

Initial settings as figure 2 -1

ACTION
Set generotor for a 1ms marker interval,

Adjust ATRY7 so that markers lie on vertical graticule
lines {use POSITION contral 5 to align first marker with
vdge of graticule},

Set generator for 3 0.24s marker interval and oscilloscope
sweep to 0,2us/div,

Adjust A1C28 so that time markers agdin co-incide with
vertical lines of graticule,

Set calibrator in turn to 0,14s and 0.5us and verity sweep
calibrution for corresponding oscilloscope settings, |f
necessacy, re-adjust A1C28 for best caompromise,

Table 4—2.09. Calibration Procedure: Pulse Response

Tire 1220021
Marker
Genercler
25500 o OChan
A
1
0
Fecdtnrough

Initial settings as in figure 2--1

STEP ACTION RESULT

1 .2t attenuator to 100mV/div. Set sweep 10

0.1us/div, Set generatar for T MHz square wave,
adjust autput amplitude for a G-division vertical
display on the oscilloscope.

2 Adjust A1C420 and C421 for aptimum pulse
respanse in terms of ringing, overshoot and
rise time

i

Ringing
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ADJUSTMENTS

Table 4—2.10. Adjustment Procedure: Bandwidth

[==——=" only required if oscillator

AC is uncalibrated
I\c‘clirm:it(:" |
| |
| |
|
T
I Inihal settings
Oscellatar |E 1220121 l as hgurel-'.g
|
504 Chan
76:50 0 O Iy o
Cable \
Tee - prece 50
{¢# necessary!  Feegtnrough

Initial settings as in figure 2-1

STEP ACTION

1 Set c.eillator to B0k H2 at an output which produces a
verrical deflection of G divisians,

2 Set oscillator 1o 15 MHz at the same amplitude, Adjust

AC420/C421 to obtain a vertical deflection -2 4.3 divi-
sang

3 Optimize adjustment by repeating previous table,

Table 4-2.11. Adjustmen racedure; Trigger Amplifier
Balance

Qscillater 1220121 A
{crCalibrator} Ch
2,76000 o- —o ;"

Initial settings as in figure 2—1

5TEP ACTION

1 Rermave connectar J10 {between At and front panell so
that TRIGGER LEVEL control 8 i3 Inoperative.,

2 Set oscllloscupe sweep to 0, 1ms/div, sensitivity to 100mV/
div, ane #/= 14 10+,

3 Set generator for 1 kHz sintwave at 6Q0mV pp.

4 Adjust A1RE6 so that bath start at the same point,

TN,
i _/ \ CONTROL 14
a ?‘“ \/ SET TO +
* /\ CONTROL 14
3 Lo SET 70 -

P\ ,

5 Reconnect J10,

End of Adjustment Procedure
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PERFORMANCE TESTS

Teble 4~3.01, Performance Test: Vertical Sensitivity

Volmeter

Calibrator

See table €+
for specifi -

cations

VOLTMETER
CALIBARATOR

E0Vpp
30Vpp
10Vpp
SVpp
3Vpp
Wee
BVpp
AVpp
Vop

B50mVpp
3I0mVpp
10mVpp

1220/21

EBNC Cable

1220A/5221A
VOLTS/DIV

100
5V
v
v

RV

2V

AV

50mvV
20mV

104mV
BmV
ImvV

tnitiul contral settirgs as figure 21

RESULTS

5 diy
& div
S div
5 div
6 div
E div
5 div
G div
5 div

B div
& div
0 div

Transfer Input to channel B, select channe] B and repeat ghove tests,

»

Table 43,02, Perfarmance Test: Internal Trigger

¥

Sensitivity
Oscillator
122002
840
Output A
L 50n
Feedthrough

Termmunagthion

Initial cqontrot settings as higuie 2—1 except: VOLTS/DHV (19 1V
TIME/DIV (G} dus

STEP ACTION

1 Set oscilator frequency 1o 15 MHz,

2 Set oscilloter amplitude tor a 12204 12214 display of 2
div.

3 Adju.t the 1220A/1221A TRIGGER LEVEL to obtain 3
stable display.

4 Depiess the "+/=" burt *» 14 fer nagative triggering:;
display should change polarity ¢ 1d remain staple.
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PERFORMANCE TESTS PERFORMANCE TESTS
. 8
Table 4--3.03 Performance Test: Tahle 4-3.04, Performance Test: Phase Shift Check Table 4—3.05 Performance Test: Trigger Levet and Table 4—3.06. Perfarmance Test: Deflection Check "
External Trigger Sensitivity Palarity Controls Check ‘
i
Voltmeter ' Vaitmeter
Qscillatoy Qscillator Calibrator Calibratar
1220021 122021 1220721
, g?;%ut Ext A !
‘ T EXT A Ex'Tf A ' EXT
X L } !
L S0§. l SO0 Gutput ’
Terminations Te: pu
ENT 1" feedihrouyh -
Jaitval control settings as figure 2-1 except: Initial control settings as figure 2—1 except:
Initial control settings as fiqure 2—1 except: VOLTS/DIV 0.1V X=YSWP pressed
XY /SWP pressed STEP ACTION
|
1 Set calibrator amplitude to 10Vpp, The harizontal trace
STEP ACTION STEP ACTION STEP ACTION should he 10 divisions, £ 0.5 division,
1 ' Set oscillator amplitude for o 1220A/1221A display of 1 1 Serasclllator to 100kHz. ! Set calibrator amphtude 10 0.6Vpp ot 400 Hz.
div.
: 2 Set wrnpl, for a 6 div. deflection horizontal and vertical, 2 Set 1220A/1221A TIME/QIV switch 1o tms.
2 1 Depress the EXT button 11 for external triggering and -
f . R . _..*
! adjust the 1220A/1221A LEVEL controt B1o obtaina 3 Phase shift should be < 0.2div. 3 Set TRIGGER LEVEL slowly cow and cw. Trigger point ‘l 10 div =
stable display, shauld shift from 20% to B0% of positive slope, .
4 Repeat for channel B, i 2 Oepress the 110 switch. The harizontal trace should be
3 Release the *+/~"" button 14 for positive triggering; dis- { division, *.1 divisian.
play should change polarity and remain stable.’ 5 Chack that results of table 4-2.10 are met. 80% ——Fo
0% —-r— \ —
——rrrera—
. —o= | div
4 Depress the ""+/—"" switch for negative triggering. Repeat
step 3 for negative slape. Table 4—3.07 Performance Test: Horizontal Bandwidth
J Check
P
D7 oo —{
'f// Qscilator
,{/' 20% -
74,
]
EXT
< 0.24div L j’SUQ
Initial control settings as figure 2—1 except:
XY /SWP pressed
1 Set Signal Source to 5hH2
2 Adjust scurce for 10 div. on 1220A/1221A
3 QObserve meter reading
4 Set source to 1 MH2z
Y 5  Ampiitude check
; L Display should be 2 7.1 div.
1
-4—— Tables 4—3.03 and 4-3.04
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PERFORMANCE TESTS

Table 4-3.08. Performance Test: TV Sync Separator Check

TV Pattern
Generator '

1220/21

T !
C J

initial control settings as figure 2—1 ecept:

voLTS/onv 100mV/div
TIME/DIV 2ms
TV-NOQRM pressed '
STEP ACTION
1 Set the TV pattern generator 1o produce o signal,
2 Select correct signal polarity,
3 Adjust generator amplitude ‘or a display of 3 divisions.

1220A/1221 A should trigger on frame pulses.

4 Switch the T'ME/DIV switch 1o 1Qps. The 1220A712212
should trigger an line pulses.

Table 4-3,09. Performance Test: Sweep Accuraﬁv Check

Time Mark
Gengrator
1220/2]
A B
T [
{ g]so Q
Feedthrouch
Termination

Initial cantrol settings as figure 2—1 except:
VOLTS/DIV 6.1V

TIME MARK INTERVAL 1220A/1221A

TIME/DIV SETTING

A i
RT3 21
By k133

and 50 on ta .Bs

The first thme mark shou!d
appear ot the left edge of
the gratlcule in each setting:
the 11th mark shonid oceur
within 0.4 div, of the right
edge of the graticule.

Set sweep to Tms/div
Time marker 1msec
11 markaers should appear

Turn swiep expander fully Cw
Time Interval shouid be uqual
or greater than 10 div,
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- DIAGRAMS AND REPLACEABLE PAFITS—]

AL

AY
(]

[

AMP

CAR
CER
CMT
CPLR
CONN
CONT
coMmp

DIG

n

w

n

r

Ampere, Assembly FLM = Film PCAR
Aluminimum FET = Field Ettect Transistor POLYS
Amplifier nRnE = (. manium FOLYE
Assembly HC = Hor Carrier a
Board Ic = lniegrated Circuit R

§ Conr ¢tor
Capacitor J-FET = Junction-Field Effect Transistor REG

K = Kilghms S, 5w
Carbon L = Ipductor Sl
Cersmic LN = Lineor SKT
Cermet LOG = Legarithmic SLTD
Coupler T
Connectar M = Megohm AN
CQ"“"C" ) MC = Micro-circunt ie g packaged gates, U
Cgmms-non inverters, flip-flops) v
Diode MET = Metal or Metakized VAR

MIC = Mica
Digital (LK = Mec Lnical pact

L =  Negitive W
Elactrolytic a, N = nang {1 x 109 b4
Fuse, Fixed Value, Farad or = QOperational z

i3

[ ]

Fremt pinel marking l

1 | Rrar panel marking - -
e
Cut.otum yalue welecTed
* Jt factory

SOreRGrver adjustnie g

P/O Paty ot
Primary uignsl path
—— ——— Fredtiack path
——— &5 — lrsutated wire, yellow, green

o

— —

Table 5—-1. Ahbreviations

Paolycarbonate
Polystyrene

=  Polyester
= Transisto.
= Rasistor

Requlator

= Switch

Sikicon

Socket

Selented

Transfarmar

Tantatum

Micro {1 x 10'6}, packiged transistors
Volts, Electranic tubes

Variable Value

[maximum value shown)

Watts, Cable assernbly, working
Locker

~ener

Table 5-2. Circuit Diagram Symbols

Water

Switch

Pryss

Seetch

Center concuctar
Screened lead

Screen

Chassis gaund

Fie

LConnectar J1
e 2

Table 5--2, Circuit Diagram Symbals (cont'd).

A — Ravistor

e b o o W Inductor

-

Uniess othenate indicated:
capacitarce in microfarads
widctance in microhenries

Capagitar

resislance i Onins,

Q
s @ 0 Switch
{unspecitied typel
\
Catlwe s
Are
PN Teansustar
Enuttur
Coltectnr
B WPN Transisior
Eimutter
(3 win
n chneel
FET
Sl
Cohjartigihd
;. Duisutw

-
N {Chua,

Swet un S Cathinte

bt l

MAND gite 38 low
dogicad Q1 when 1 ang

2 ne bath bagh dogical B
MANU gate 3 low

~

le‘I%

candthitions

Termini. 1
1
1

g

state 0
Q

_‘_D.-z_ Invarter

Terminal

logic 1

state [}

—_— O

—

i

|
i
_g.Q_A]t_

Calor Code
5T
1 7
CLEAR
b qQ
b
—=d [}
— CLOCK "
Q
PRESET

1

1

CLEAR

K

—? CLOCK

FRESET

e

Single wire, [dentiried
ny rclar code,
canrected directly ta
<urcurt board,

— Black
— Brawn
~ Red
- Qrange
Yellow
- Green
- Blye
- V.olat
- Gray
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Fiqure 6--1. Parts identification for main assembly

Tahie H—-3, Replaceable Parts

This st applies to alk meuels 12204,21A | standard and aptions 020 1German!
and 021 (French]l  Parts particulor to and versian are ndicated by the nama of
that versian appearing in the Description column

Componant Refsrancing

The instrument consists af 3 number of assembities A1, A2 etc) mountad in a
frame Imain assembly}, Campanents mounted an eén assembly take the assembly
number in addition to a companent pumber. Thys the raferenre designator A1QA3
maans transistar 3 on assembly Al Components maunted directly an the man
astembily take no assemhly reference
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Assembly AT-Trigger Board Assambly inctuding TIME/DIV Switch Assembly A1AB
Components on sub-—~assembly A6 have the same numericol sequence as cornponats an assembly Al

5-3

Table 53, Replaceable Parts (cont'd)

REFERENCE

HP PART

REFERENCE

HP FART

REFERENCE

REFERENCE

HPPART

DESIGNATOR | NumBER DESCRIPTION DESIGNATOR | NUMBER OZSCRIPTION
Al 01220-66801 BOARD ASSEMBLY TRIGGER (1220A) Al C410 0170-0085  C-F 100NF +—20% SOWVDC POLVE
Al 01221-66501 BOARD ASSEMBLY TRIGGER {12214 Al cat 0170--0085  C—F 100NF +~20% EGWVEC POLYE
Al A6 3100-0551  SWITCH ASSEMBLY TRIGGER
a1t CRI 1901-037¢  DIJDE 5t 35V 2PF
Al c3 0160-2313  C—F 10NF -20 +85% 500WVOC CER At CR2 1901-0040  OIODE 5! 30V 05A
Al c4 0160~3208 C~F 25NF —20 +E0% 100WYDC CER Al CR3 1310-0034  CIODE GE 30V BOMA {1220A)
AV € 0160-3208 C—F 25NF -20 +£0% 100WVDC CER Al CR4 1910-0034  DIOCE GE 30V BOMA
AT CE 0170-0085 C—F 100NF »-20% EOVDC POLYE At CRS 19:0-0034  DIODE GE 30V BOMA
AT C? 0170-0085 C—F 100NF +—20% BGVOC POLYE
Al CRG 1902-3032  DIODE-Z 499V +~2% 400MV
At c8 0170-0085 C-F 1GONF «—20% 50VDC POLYE Al CR7 1902-3082  DIODE-Z 489V +—25% 400MV
Al C10 01600174 C~F 470NF -0 +B0% 25VDC CER A1 CRB 1901.-C040  DIODE St 30V 05A
Al CIl 0180-0374 C—F 10UF +~10% J0VDC TAN A1 CRO 1601-004¢  DIQDE §I 30V 05A
Al €13 0160-2958 C—F O.00TUF —20+0% 1600WVDT GER At CR10 1001-0040  OIGDE §1 30V 05A
Al Cl4 0180-0228 C—F 22UF +—10% 1BVDC TAN $OLID
Al CR? 1902-2125  DIGDE-Z 6.98Y +-5% 4w
Al £15 01602953 C—F 0.001UF —20 +80% 1000WVDC CER A1 CR1Z 1901-0040  DICDE § 30V O5A
At €17 0160-0S38 C-F INF +=5% 100WVOC MICA (1220A) Al CRI3 1902-3125  DIODE~Z .98V +--5% 4
Al €18 01600998 C—F INF +—5% 100WVDC MICA {12204} Al CHI4 1910-G034  DIGDE GE 30V BOMA
At €18 0170-0085 C—F 100NF +-70% GOVDC POLYE Al CRIS 1901-0040  DIODE 5t 30V UBA
Al C20  0170-0085 C—F 100NF +—20% 50VDC POLYE
Al CRIG 19100034  DIODE GE 30v 8OMA
Al €21 0160-2208 C—F 100PF +-5% 300VDC MICA
Al €22 0160-2204 C—F 100PF »—5% 300VOC MICA
Al €23 0160-3208 C—F 25NF —20 +80% 100WVDC CER Al 36 1251-0567  SKT BPIN FURA PC
Al €4 0160-2261 C-F 15PF »—B% 500¥DC CER A1 J10 1251-0565  SKT 4PIN FOR FC
Al €25 0160-2958 C—F T1UF —20 +80% $0OVDC CER
Al MET 18700424 I SN 74HO4N
Al €26 0160-2959 C-F 1UF —20 +80% 100CWVDC CER Al mMC2 1820-0084 1 SN 700N
A1 €27 0180-0423 C—F 100UF —10 +100% 16VOC AL EL Al MC3 1820-0054  IC SN 7400N
Al €28 0120476 C-VAR E.5~65PF 100VDC POLYE Al MC4 1820-0370  IC SN 4478
Al €28 0140-0186 C—F 1BOPF +—5% JCOVDG MICA AT MCS 1820-0715 1€ SN 73H106N
Al €W, (160-3003 C—F 982PF +—1% 100VCE MICA
Al MCE 1820-0704  ICSN74122N
Al €3 Q1603256 C-F 100NF +1% 250VDC POLYE Al MC7 1820-0537  IC SN7413N
Al €32 0160-0599 C—F 10UF +2% 63VDC MET POLYC A1 M 1920-0506  IC DM 74L74N
AJAG €33 0160-2218 C—F INF +—5% 300VDC MIC Al MPY 01220-43202 COUPLER SWITCH
ATAG C34  0160-3996 C—F 2INF +10% 250WVOC A1AB MP1 3130-0038  COUPLEA-SWITCH
A1AGC35  0180-1745 C—F 1SUF +—10% 20VDC TAN EL ATAG MP2 1261-0682  CONTACT STRIP
AIA6 C36  01B0-0229 C—F 33UF +—10% 1OVCC TAN EL ATAG MB3 1261-0700  CONN STRIP-TCONT
Al €37 0160-0174 C-—F 470NF —20 +80% 25VDC CER
Al C38  0160-0174 C-F 37NF -20 +80% 25VDC CER At @ 1655-0201  TRANSISTOR J-FET SI NWN485
Al C4D  0160-3208 C—F 25NF —20 +60% 100VDC CER Al Q2 1§53-0036  TAANSISTOR St PNP 2N3906
A1 Q3 1854-0071  TRANSISTOR St NPN
Al C43  D160-2950 C=# INF —20 +80% 1000WVDC CER Al Q4 1663-0034  TRANSISTOA St PNP
Al €5 0160-2208 C—F 330PF +-5% J00VDC MICA (1220A) A1 QS 1853-0034  TAANSISTOR St PNP
Al CA6  0170-0085 C—F 100NF +-26% 50vDC POLYE
Al C47  0160-2959 C—F 1UF —20 +80% 1000WVOC CER Al Q6 1654~0071  TRANSISTOR SI NPN
‘Al CA01  0160-3208 C-F 25NF ~20 +80% 100WVDC CER a1 ar 1854~0206  TRANSISTOR 51 NPN
- A1 @8 18530015  TRANSISTQR SI PNP IN3640
Al €402  0160~-3208 C—F 25NF -20 +80% 100VDC CER Al 03 1854-0071  TRANSISTQR 51 NPN
Al €403 0160-2281 C-F B.6PF +~0.25PF S0OVDC CER A1 Q10 1854-0071  TRANSISTOR 5/ NPN
Al C404  0160-2251 C—F 5.6PF +~0.25PF 500vDC CER
Al CA05 01607930 C-F 1ONF —20 +B0% 100VDC CER a1 an 1853-0086  TRANSISTOR SI PNP 2N5087
Al C406  0160-2930 C-F 10NF -20 +B0% 100¥DC CER Al Q12 ]664-0005  TRANSISTOR St NPN 2N708
At Qi3 1954-0362  TRANSIJTOR §I NPN 2NS088
Al C407  0160-2317 C—F BONF —2C +£0% 100VDC CER AT Q14 18540071  TRANSISTOR 51 NPN
At C408  0160-2930 C~F 1ONF -20 +B0% 100VDC CER A1 Qi 1853-0218  TRANSISTOR S PNP
Al C408  0160-2930 C~F 10NF -20 +80% 100VDC CER

HP PART
RIPTION
DESIGNATOR | NUMBER DESCRIPTION DESIGNATOR | NUMBEA DESCRIPTIO
Al Q1é  1853-0218 TRANSISTOR S) PNP At R3S  0757-0450  R-F 66.2K ~—=1% 1/8W MET FLA
Al ai?  1854-0071 TRANSISTOR 5) NPN Al RI6  0757-0448  R-F 20K +—1% {/BW MET FLM
At Q18 18540071 TRANSISTOR 51 NPN
Al a1 18540621 TAANSISTOR SI NPN BF258 At A7 07570457  R—F 47.5K »—1% 1/BW MET FLM
Al Q20 18540621 TRANSISTOR 51 NPN BF268 Al 738 0157—04ES A<F 100K «=~1% 1/BW MET FLM
- -F 47.5K »—1% 1/6W MET FLM
Al 02t 1883-0385  TRANSISTOR 51 PNP BFI9B Al I3 Q757-0457  A-F 47.5K +-1% 1/BW MET FL
Al R40  0757-0780  A—F 1< «—1% 1/BW MET FLM
Al Q22  1853-0355  TRANSISTOR S/ PNP BF398 . |
At €™  1853-03686  TRA®SISTOR 51 PNP BFI98 Al R41  Q767-028]  A-F 2K «+~T% L/EW MET FLM
Al Q24 1853-0386 TRANSISTOR 51 PNP BF338
Al Q40%  1B53-0314  TRANSISTOR 5t PNP ZNGBOSA Al R42  Q757-0438  A—F 511K »—1% 1/8W MET FLM
at A4l 0757-0383  A-F 825 +—1% 1:8W MET FLM
Al Q402  1853-0314  TAANSISTOH SI PNP ZNOGOSA Al Ra4  0758-00C6  R—F 10K ==5% 174W MET FLA!
Al Q443 1853-0314 TRANSISTOR 51 FNP 2N950BA Al R4S 0757-0384 R—F B1.1 «—1% 1/BVY MET FLM
Al 24304 1853-0314 TAANSISTOR 51 PNP 2NG505A Al R4 07570420 F—F 750 ~—1% 178\ MET FLM
Al Q405  1B54-0637 TRANSISTOR 51 FNP 2N2219
Al 0406 16540637 TRANSISTGR SI PNP 2N22189 a RAT  O7ET-0801  ReF 100 +=14 1.8W MET FLM
A1 Q407  1854-0637  TRANSISTOR 51 FNP 2N2219 Al B R O L e A
Al 408 1854-0637  TRANSISTGR 51 ANP 2N2219 Al R4g  0757-0453 ~F 20 1K »—T% 17EW MET FL
Al Q409 1853-0218  TRANSISTOR 5i PNP At RS0 0757-0427  R—F 75K ==1% 1/8W MET FLM
Al Q410 1853-0218  TRANSISTOR St PNP Al AS1  0757-0430  B=F 2218 =—1% 1AW MET FLM
Al 0411 1854-0019  TRANSISTOR Sl NPN
Al R52 Q7537-0280 B—F IK +—1% 1 8W MET FLM
Al Q412 1854-0019 TRANSISTCGR 5t NPN A R53 07570280 RoF 1% »—1% 1 SW MET FLM
. Al AS4  Q757-0283  R-F 2K +-1% 1 BWAIET FLM (31220A]
Al A1 0757-0416  R—F 511 «—1% UEWMET FLM At ASS  0757-0283  R—% 2K ~=1% 1 vy MET FLM (12204}
a1 R2 0757-0246  R—-F 10+-1% 1/8W " REG  Q757-0830  A_F 243K »—1% 1.8V MET FLM
A A3 0757-0438  R-F 511K +-1% LAWMET FLM -0 * ;
Al R4 0757-0475  R—F 274K +—1% 1;8W MET FLM )
Al RS 0757-0288 A-F 9.00% +—1% L;BW MET FLM Al A&7 0757 -0431 A_F 243K ==1% 1'EW MET FLM
Al RS 0J87-0780  R—F 1K »=1% L;BW MET FLM
Al R6 07570401 R—F 100 +~1% 1/BW MET FLM Al RE3  Q7I57-0260 R—F 1K ~—7% 3/8W MET FLM
Al R7 0757-04CH A-F 100 =—1% 1/8W MET FLM Al REO  0E98-3471  A~F 716K +=1% 1/4W MET FLM
Al RS 0757-0283 R-F 2K r~1% 1/78WMET FLM At R§1 0696 - 547! R—F 7.15K «=1% 1/4W MET FLM
Al A9 4757 -0401 A-F 100 +~1% 1/BW MET FLM
Al R10 0757-0418  R—F 6BF +—1% 1/8W MET FILM Al R62  (957-0407  A—F 200 ~—1% 1/8W MET FLM
Al ar 0688—3150 R—F 237K «~1% LBWMET FLM Al RG3 QGRE~4495 A=F 37.4K «=1% 1/BW MET FLM
Al R12 07570274 A~F 121K +=1% 1/BW MET FLM Al R&4 0757-0454 A~F 222K «=1% 1/8W MET FLM
Al R13 Q767-0415  R-F 475 r—1% LW MET FLM Al REG  CE9B-4485  R—F 37.4K -—1% 1/8W MET FLM
Al A14  0608~4453  A—F 402 v 1% 1,@W MET FLM Al REG  2100-3786 R~-VAR 100 ~—20% 1/2W
At R16  C69B-3150  R~F 237K +—1% 1/BW MET FLM
ATAG  RE7  OI57-0423  A=F 1.1 +—1% 1/8W MET FLM
At R16  Q757-0274  A-F 121K +—1% UEWMET FLM AlAG R68  0757-0200  R—F 562K +=1% 1BW MET FLM
Al A17  0698-4483  R-F 402 +-1% 1:BW MET FLM Al R63  0698-3225  A-F 1.43K «—1% 1/8W MET FLM
Al RI8  0698-3540  A-F I54K +-1% VBWMET FLM Al A70  0757-03%9  RwF 525 ==1% 1/8W MET FLM
At S B A L Al R71  0698-3225  R—F 1.43K +—1% 1/8W MET FLM
A - - - Al R7Z  0757-0399  R—F 82.5 -~—i% 1,8W MET FLM
Al A2 07570418 R—F BE1 »—1% 1.8W MET FLM(1220A4) Al R23 Q757-0416 A-F 511 «—1% 1:BW MET FLM
Al A22  0757-0384  R-F51) +=1% LBWMET FLM i
Al R23  O757-0280  R—F 1K «—1% 1I/8W MET FLM (1220A) al R74  O787-0415  A—F 511 »—1% 1,68W MET FLM
At AZ4  0698-4439  A-F 224K +—1% 1BW MET FLM Al R75  0757-0398  A-F 825 «—I% 1/BW MET FLM
At A2%  0698-4439  R—F 324K +—1% 1/8W MET FLM Al RIG  0757-0389  H—F B2.5 «~1% 1;8W MET FLM
- R—F 332K +—1% 1/BW MET FLM
A1 R26  0757-0424  R-F IM+-5% 1 /3 CAR COMP . i o B F132m 1w 1.6 MET P
Al R27 0757-0440  R—F 75K «=1% 1/BW MET FLM :
Al R29 0683—1065  R=F 1M 5% +-5% 1/3W CAR COMP Al AT9  QT61-0CZ8  H-F 12K =-5% IW MET FLM
a1 R0 0757-0:44  R~F F2.1K +=1% 1/8W MET FLM ar R30  O761-0028  A—F 12K +=5% IW MET FLM
Al R31 0757-0448  R—F 20K +—1% 1/BW MET FLM Al Ag) QI61-0028  A—F 12K 5% IW MET FLM
Al RB2  0761-0028  A-F 12K =—B'% W MET FLM
Al RIZ 0698349 ;'F 45.3K +=-1% /BN MET FLM Al RE3  0757-0399  R~F 825 +~1% 1,BW MET FLM
N e meyacowmver ot | L e osms  ar s i v wer
- - - Al R8s 07570469  R—~F 150K +—1% 1/BW MET FLA
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Assermbiy A2 — Amplihier Board Assembly including
VOLTS/DIV Switcls Assamblies AZ A105/A205
Far campanents in the 204 saries {T220A anly), refer to
carresponding companents in the 100 series (e.g. far
C227 refur ta C127).
Similarly, far components of A208 (12204 anly), refer
ta carresponding companents of A105 {e.q. for A205
R1071, refer to A1Q6 R101).
Camponents on Sub-assembilies A6, A209 have the
same numerical sequence as camponents on assemiily
A2
REFERENCE HP PART REFERENCE HP PART RIPTION RFFERENCE HP PART a \ON REFERENCE HP PART DESCRIPTION
DESIGNATGR | NUMBER DESCRIPTION DESIGNATOR NUMEER OESCRIPTIO PYLGRATOR | NUMBER DESCRIPT DESGINATOR | NUMBER
Al RS6  0757-0420 R—F 750  +—1% 1/6W MET FLM Az Q122064604 ROARD ASSEMBLY AMPLIFIER (122041 , et 1901-0033  DIQQE 54 180Y 200mA A2 qa 1854-0071  TRANSISTOR SL NPN FT = 200 MH2z
Al A87 0757-0420 R-F 780  +—1% 1/BW MET FLM Az Q1221--GGEQ4  BOARD ASSEMBLY AMELIFIER {12214} L R 13010158 DIODE St 400V 757 A2 Qa1 18551202 TRANSISTOR LFET DUAL SI N O-MJDE
AIAG RE3  0CBB-53IZ3  R—F 4K +—0.5% UEWMET FLM A2 A10B  Q1270-G3701  BOARD ASSY - SWITCH i TR0 1901-0158 OI00E SI o400V 78A
ATAG RE3 0GoB-67E8 R-F BK +~0.6% 1/8W MET FLLM A7 A2A5  01220--G8707 BOARD ASSY - SWITCH (172041 ! A2 Q103 1854 Q215 TAANSISTOR NPN 2N3304
AIAG F90  0G9B-6871  R—F 10K +—0.5% YGWMET FLM ! As CAT1  1001-01E9 ngE 51 400V .75A A2 Q104 1854-0215  TAANSISTOR NPN 2N3904
1 Q) F 4. 7UF —10 »150% 25 a2 CR12  1001-019  OIQDE St 400V 754 AZ Q197 -1081  TRANSISTOR SEL PAIR
ATAG  ROT  06OG-GEES  R—F 20K -—0.6% 1/BWAET FuM P a180-0425  CoF AU ~10 IS0 BOVOC AL EL n2 ema smo1_gie oy
00ap_ 5673 F BOK - Bl b n A2 c2 Q180-0426  C—F 22UF —10 +150% 250V C AL €L / 1 W1-0189  DIGDE SI 490V .75A A2 Q108 1853-0026  TRANSISTQR 2M3306 PNP
AIAG  A92 608-6E73  A-F 50K +-0.5% I J‘M;ET F? L A2 €3 O180-0426  C—F 20UF ~10 «160% 260V DC AL EL A2 CR14 . %1-0189  DiODE SI 400V 75A A2 Q110 3853-0036  TRAANSISTOR 2N390E PNP
”"2 233 322@‘2}3? :_i 'OOE :_g'?.f 'Igw ,,g ﬁl',\ A2 cs Q180--0426  C—F 4.7UF —10 +150'% 250MDC AL EL 42 CR1G  1501-0150  OIODE St 400V 75A
e o - R e e T eI A2 cs Q160-3719  C-F GENF +=10% 20V0C MET POLYC A2 Q301  1S53-0036  TRANSISTOR PNP IN1906
2:"5 oo gggs"gﬂg g 1%5:( :*g- -;/;;}:";_ET FLII:; A2 CRIG 19010182  DICCE Si 40OV 75A A2 Q307  1863-0036  TRANSISTOR PNP INJS0E
o ~ 0 -- =15 ' - A2 ce Q160--2140 C—F 470FF +B0 —20% tKV OC CER A2 CRi7 1601 Q168 DICQDE S 400V 75A
Al ROT  2100-2797  RA_VAR 47K «=20% 1/W A2 c7 0180-0424  C-F 400UF -10 #100% 26V D AL EL AZ CR1Z  1001-01EG  DIDDE S 400V 78%A A2 At 0157-0280  F=F K «+—1% L.BWMET FLM
N ROE  2100-2800  RA-VAR 1K *—70% 1.2 A2 ce 0160-0423  ©—F 100UF —10+100% 16VDC AL EL A2 CAIO  100i-015¢  DIADE Si 400V 754 A2 R2 0765-6069  R~F 5 1x +-5% IW MO TUBULAR
Al R99 0757-0442 Ro-F 10K ¢~ 1% 1 BEW MET FLAKI12204 | AZ (o] QIRQ-~C4a24 C--F 470UF ~.) +100% Z6VDC &L EL A2 CHRZ0 10189 OIQDE 51 400y 754 A2 R3 Q761-0069 R-F 5 1K »=-5% IW MO TUBULAR
Al RIOG  0757-0280  R~F 1K +--1% 1/8WMET FLM A2 €30 0'70-00E6 C-F 100NF + - 20% 5% DC POLYE A2 A4 0757-0384  R-F 20 -—1% LEWMET FLM
Al RIOT  O787-0283  R--F 2K »- 17 1AW MET FLM\ a2 CR21  i%02-323¢  DIQDE-Z 196Y 4w A2 RS 0757-0423  R—F 182 +—1% 1.8W MET FLM
AZ cn Q1B0-0424  C~F 47QUF =10 -100% 25VOC AL ELEC A2 CRIOT 17Q1-0376C  DIODE $ 35V 29F
Al R102 07570407 R-F 200 +-15 1/BW MET FLM Az ci2 0T80-0423  C—F 100UF ~10 +160% 16VDC AL EL A2 CR10Z 19801-037¢  D!'ODE § 35V 2PF A2 R& O757-0465  R=F 100 r~1% 1,80 MET FLM
Al R103 07570280 R~F 1K +=1% 1;EW MET FLI A2 C11 04 60-2530 C—F JONF «EQ -20% 100VDC CER A2 CHI04  1202-C04E OIQCE Z 325V »-BL 4w A2 R? 0757-0279 R-F 296K #-1% 1, EW MET FLM
ATAG  RI104  2100-0501 RV AR 26K +-207 1QCC A2 [ 1) G1E0-7920 C—# IONF +80 — 20% 100VCC CER Al CRI105 1302-3048 DIQDE-2 248V «~b 4w A2 Ra Q7£7-0279 A-F 116K +—1" 1,8W MET FLM
AVAB  RIOE  2100-0693  R-VAR 10K +—10% LIN A2 C15 Q1602141 C—F BBOPF +80 -20+% |KVEC CER A2 R3 0757-0430  R-F 2.20K « - 1% 1/8W MET FLM
A2 CRI0G 1001-03E8  DIGQUE S DUAL MSD 101 AZ R10 2100-2795  A-VAR470 1:2W CER MET
Al R401 0757-0232 A-F 221 +-1% 1/BW MET FLM A7 c101 O160—3ERT C—F 100NE +-10% SKVDC MET POLYE AZ CRUIG  1001-0040 OIQDE Si 36V .05A
Al R4G2 0757-0282 R~F 221 +—%% 1/8W MET FLM Al c107 03210060 C—VAR 2-LPF CER A2 CR111  1501-03%8 QIQDE 51 DUAL WMSD 8101 A2 R N757-0461 A~F E.1K »~1% 1,8W MET FLM
A RA0}  O768-0006  R—F 47K +—6% 1/4W MET FLM A2 C1G3  0'21-0061  C-VAR 65—1EPF CER A2 CRI12 18010358  DIODE 51 DUAL MSD 6101 A2 R12 0757-0440  A-F 20K +-~1% 1.8W MET FLM
Al RA0S  0758-0006  A-F 47K «-B% 1/4W M.ET FLAY A2 0104  0140-0131  C—F SEFF +~5% J00VDC MCA A2 CAITE  1802-304E  DIODE.Z 3 48V » -8 Y Az a3 0757-046%  A-F 100K «—1% 1;BW MET FLM
At R405  0758-0006  R-F 47K +—BE% /41 MET FLM A2 105 GI21-0060  G-VAR 2-EFF CER o or oot o108 < \ A2 R14 0757-0442  A-F 10K *—1% 1.8% MET FLM
CR301  1801- I &1 30v 0BA - - ety
At AAOC  O758-0006  R—F 47K +-6% 1:4W MET FLM ; : A2 RIS (757-0442  F-F 10k «-t% 1:3W MET FLM
A2 €106  012:-Q061  C-VAR 55-14PF CER A2 CR30I 1201-0040  GIQDE 51 20V 05A
Al R407T  O758-0005  A-f 4,75 +~5% 1/4W MET FLM ‘
At R403 07568-0005 ReF 47K +—B% 174 MET FLM A2 cig7 Q1G0—-2940 C—F 470PF +-5% JVDC MICA _ A2 R16 0570440 R-F 75K+ 1% 18N MET FLM
Al RA0S  0768-0005  R—F 47K +—5% 1/4% MET FLA A2 C108  0160-32u6  C—F 10NF +=10% & NOC MET POLYE A2 CRI03 1901-C040  DIGDE Si 30V .05A AZ R17 0757-0440  R-F 75K +—1% 1/8W MET FLM
Al RAI0 DIEE-0005  A—F 47K 5% 1,4W MET FLM A2 Cl1Z  0150-0055  C-F 2.3PF +-0.20r. SOQVDC CER A2 CR34 18010040  DIOCE St 30V .05A A2 Rig 0757-0407  R-F 200 »=1% 1/8W MET FLM
: v ' A2 CR30B  1201-0535 DIQDE Sr 18V 0Q2A HOT A2 R19 0698—6754 R-F 18 +-5% 1/2¥ CAR COMP
Al R411 0767-0401  R—F 100 «—~1% UBW MET FLM A2 Ci116  0160.-3208  C—F 26NF +E0 -20% 100WVDC CER A2 CAJCG6 1901-0835  DIGRE S 15V Wj_ Hat A2 R20 06986254  A—F 18 »—5% 1,20 CAR COMP
At B2 075740401  A-F 100 +—1% 1/BW MET FLM A2 €116 0160-3708  C—F 26NF +E0 -20% 100WVDC CER A2 chzor  1902-3137 DIODE-2 ‘30‘3\’ W
At R413  Q757-0282  RA-F 221 +—1% /8% MET FLM A2 €123 Q160--0080  C-F 1.3PF +-0.25FF 500VDC CEN A2 CH30Z  192-3036  DIODE-Z3236V » b7 04w AZ R21 0698-007T7  R-F 931K +=1't 1/BW MET FLM
- At R414  0767-0282  RA—F 221 +—-1% VBW MET FLM a2 C126  0170-0085  C—F 100NF +-20% 50VDC POLYE ; n . - . AZ R22 0757-0438  R-F 5.11K +—1% 1/8W MET FLM
At R416  0758-0018  A—F 1BK +B% 1/4W MET FLM :2 J; ::‘“"";:; s ‘;'P': FO: Eé A2 R23  OI57-0472  R—F 200K «~1% 1/BW MET FLM
Al BME  0T5T-0440  H—F 7EK e—1% 1,80 MET FLM Az €127  0170-0085  C-F 100NF +.20% BOVDC POLYE 2 . /1-0213 KT 15 PIN FC AZAI05 RI0t  0757-0386  R-F 243 +-1% L:BWMET FLM
' N §  0160-2953  C-F INF +80 —20% TKVDC CEA Az m 12800618 CONNEGTOR ENC - _ —1% 1!
Al R417  0757-0440  R—F 76K ~—1% 1/8W MET FL& A2 c12 e " 12500515 CONNECTOR Bive A2 A102  060B-3431  R-F 237 »—1% LW MET FLM
Al R41E  0757-0440  R-F 7.5K +—1% 1/BW MET FLA! A2 €129 0160-2%59  C-F INF <60 ~20% 1KVDC CER 0. 051 cor - A2 RI03  0757-0054  R-F 900K *~I% 1/2WMET FLM
Al R41S  0I67-040  R—F 7.5K +=1% VEW MET FLR Al C130  0160-2950  C-F b +B) ~70% 1xVDC CER "2 19 175070518 CONNECTOR BNC
Al R420 Q751-0427 R-F 16K +—1% 1;3W MET FLA . . " AZ R104 Q757-0067 A-F 990K +—-1% UIWMET FLM
A2 €301 0160-2243  C—F 2.79F +-Q.25PF 500VOC CER A2 et “jgﬂ'g“;z 'g"—'“ “{%'-TGREE uArIIc own A2 AT06  OG98-5470  A~F 111K +~1% 1:BW MET FLM
At R421 O757-0427  RF 1.5K s—1% 1/BW MET FLA A2 €302  014C-0193  C-F BIPF +~G% 300VDC MICA Al ez 182001 € VOLT REG UAT23HQ A2 HI06  0698-3108 R F 10.1K +—1% 1/BW MET FLM
: _ A2 MC3 1826-0122  IC REGULATOR UATE0S .
Al R422 07570401 R—F 100 +—1% UBWMET FLM y :: 5 IC OP AMP A2 ATQB R1G7 Q757-0393 A-F 475 v—1% LHAWMET FLM
&1 R423  OT57-0401  R—F 100 +—1% 1/8W MET FLM A2 €303 0160-2968  C~F INF +0 -20% 1KVDC CER i et MC: 1E20-0202 OF AMP UATH A2 R10B  0757-0G58  R-F 1M +—1% 1/2W MET FLM
- T o A2 C601  Q140-G202  C- & 1BPF +-b% S00VDC MICA A2 R10S  0686-2245  R-F 220K +»-5% 1/2W CAR COMP
Al R424  0757-0451  R-F 243K +-1% 1/EW MET FLM Az CEC?  O1G0-0188  O-F 130fF +—5% 300VDC MIcA a2 MP1 01220-00G0) SHIELD ATTENUATAR tA105:295] '
Al R425 07570451  R-F 243K +—1% 1/BW MET FLM A2 R1I1 0757-0401  R-F 100 +=1% L/BW MET FLM
A2 CH3 15010159 DIQBE 51 400V .75A AZ AIUB MAI 3ti0-0033 COUPLER SWITCH A2 R1¥2  Q757-0400 R-F 100 »—1% t/BW MET FLM
At R426  0757-0401 R~F HIQ +=1% 1,8W MET FLM oz cn2 1901-0159 DIOGE St 400% 764 A2 3105 MP? 01220-00602 SHIELD A2 Rt13 0757-0124 R-F 39.2K +-1% [/BW MET FLM
At R427  0757-0401  A—F 100 +—1% 1/BW MET FLM ‘ A2 114 - -
A2 CR3 15010159 CtODE 51 400V 754 AZ ATQE MP3 01220-00603 BRACKET 1 2100-2740 R-VAR 22K 1/2W CER MET
Al A428  O767-0427  R~F 56K +=1% 1/BW MET FLM a2 poigt 19010159 DIODE 81 400v J5A A2 A105 MP4 12510680 CONTACT STRIP A2 R115  0757-0334  A—F §1.0 +—1% UBWMET FLM
Al R429  0757-0427  A~F 15K +=1% 1/8W MET FLM E 78 a2 A10S MPS 1261-0681 CONTAGT STAIP
Al R430  0757-0394  A-F B1,1 +—1% 1/8W MET FLM A2 CRS 1501-0033  OIODE St 180V 200mA A2 RN  0757-0394  R=-F 61,1 r-1% DEW MET FLA
Al R431  0757-0384  R—F 51,1 +—1% 1/BW MET FLM A2 K117  0698—C0BSE  R—F 261K +~1% 1/BW MET FLM
Al R332 0698-48467 R—F L.OSK +—1%, 1/8W MET FLM| | A2 CRE  1901-0037  DIODE 5 180V 200mA 22 8; :g::'gﬁg :gi:;:g:gz ‘5-5: ::: A2 A8 0B98-0085  R-F 261K +—1% 1/BW MET FLM
Al 52 3101-0562  SWITCH-PUSHBUTTON A2 CR7 1001-0033  DIGDE 51 160V 200mA A2 03 V6540402  TRANSISTOR SI NPN A2 AT19  O757-0346  R—F 10 +~1% 1/8W MET FLM
Al 53 3101-0561  SWITCH-PUSHBUTTON A2 A120 0767-0346  R=F 10 +-1% 1/BW MET FLM




Assamhbly A3—High Voltage Booard

5-5

Tabie 5-3. Replaceable Parts {cont'd)

REFERENCE HP PART REFERENCE HP PART REFERENCE HP PART REFERENCE HP PART
DESIGNATOR | NUMEER OESCRIPTION DESIGNATOR |  NUMBER DESCRIPTION DESIGNATGR |  NUMBER DESCAIPTION DESIGNATOR | NUMBER DESCRIPTION
A2 AI21 O757-0273 A—F 301K +=1% 1/GW MET FLM a2 RI77  O787-0466  RA-F 100K +—1% /8y MET FLM Al 1 022520‘:32?7 F—’CD:;;;L?: :'C;;LA;‘;V oc POLYE A3 At 2100-2784  A-VAR 470K 20% O.6W LIN
A2 R122  0767-0272 R—F 301K «—1% 1/BW NET FLM A2 A178  0757-0466 R~-F 100K 1% 1/6BW MET FLM :g gz g:so::'gao C:F 1ONE »e; —im 10OVVOC CERA A3 A2 N00-2782  A-VAR 100K 20% O.BW LIN
A2 R123  OJ67-0420  A—F 750 +—1% I/EW MET FLM a7 A179  0757-0448  R-=F 20K »—1% UBW MET FLM P pos 01602917 G_F 1ONF +85 _20% SOOVIC CERA A3 A3 21002789 R-VAR 10K 20% EW LIN
A2 F124  Q767-0420  R~F 750 +—1% 1/BW MET FLM A2 R180  0757-034C  R—F 7 ¢=1% LAW MET FLM - or 01001043 C_F TBNF »20% 300 VOO POLYE A3 R4 2100-2782  A-VAR 100K 20% 0 5W LIN
: " ; % 300 VY i _
AZ R126  O60B-4382  R~F B4 +=1% 1/BW MET FLM AZ R181  Q757-0346  R—F 10 +-19, 1/BW MET FLM o - e s Gt ToONF 0% 16YOC MET POLYC a3 RS 2100-0534  R-VAR M 30% 2W LIN CF
A3 AG 2100-0565  RA-VAR 2.5M 30% 2W LIN CF
A2 W82 O757-0427  R-F 1SK ¢—1% 1/BW MET FLM .
A2 R126  0628-43B4  R-F 540 +~1% 1/BW MET FLM A2 R183  0757-0427  A-F 15K +—1% 1/8% MET FLM AT €6 0160-4042  C-F 1GNF +-20% 3000VDC POLYE Al A7 R N e
A2 ni77 0757 -0407  R-F 200 s~1% 1/BW MET FLM A2 RIBA  O757-0407  A-F 200 + -1% 1/BWMET FLN Al 7 0160-3208  C-F 26NF +B0 —20% 100VOC CER A3 RE 0757-0416  R- .
A2 R1Zb  0757-0407  R—F 200 +-1% 1/BW MET FLM A2 185 O757-0407  R-F 200 »-1% 1/8W MET FLM A3 ca 11603208 C-F ZGNF +BO0 -20'% 100VCC CER Al 9 0757-0468  A—F 130K 1% 125W MET FLM
A2 19 O7E7-0418  RF 681 1% 3/BW MET FLM A3 o] 0160-2930  C—F 10NF +BO -20% 100VOC CER Al R10  0698—3452  R-F 147K 1% 125W MET FLM
AZ R130  O757-0466  RA~F 100K +-1% $/3W MET FLM A2 R3QT  0767-0421  R-F B26 +-1% 1/BW MET FLM A3 ct 0170-GOBE  C-F .1UF +—20% S0V FOLYE
A2 RI02  Q757-0437  R=F 475K +-1% 1/BW MET FLM A3 AN 0767-0052  R—F 500K 1% 1/2W MET FLM
AZ AI31 07570465  R—F 100K ¢—1% I/BW MET FLM A2 RI03  0757-0280  A—F IK +~1% 1/BW MET FLM A3 €1z 0160-2902 c—z '0“‘: >~ 20% 503:0‘: CER A3 R12  0JS7-0052  R-F BOCX 1% 1/2W MET FLM
AZ AI32  0757-0346  R-F 10 +—~1% 1/BW MET FLM if E:g g:;g:g?:? g:F;;JNF':;g"’;& &Eﬁnc A3 R13 0757-0051  A-F 500K 1% 1/2W MET FLM
A2 R133 07570346 H-F 10 +-1% 1/8W MET FLM A2 RIN4 03670463 R-F 301K +—1% 1/8W MET FLM . ' Iy A3 R14 0787-0052 RA-F B00K 1% 1/2W MET FLM
A2 RIIE  O767-0437  R-F 475K 1% 1BW MET ELM A? R305  0767-0420  R—F 760 +~1% 1/BW MET FLM Al C1d  0160-2983  C-F INF -20 +BO% 1KWVOC CER A3 R15  0757-0052  RA-F 500K 1% §/2W MET FLM
A2 RI26 0757- 0437 R—F 4.7BK +- 1% A2 R3CG Q757~-0384 R-F 20 +—1% 1/8W MET FLM
s T VAW MET FLM A2 K207  0757-0384  R~F 20 »—1% /BN MET FLM Al CR1 1802-3290  DiQDE-Z 31.6V E% 0.4W A3 /16 0698~3456  A-F 261K 1% L/BW MET FLM
A2 HE3E  0757-0280  R-F 1K +-1% LGW MET FLM Al R308 06983262  R-—F 402 +-1% 1/8W MET FLM A3 CAl  1902-0686  DIQDE.2 150V 5% 1.0W A3 a17 0688-EG3B  A-F 560K 1% 1/2W MET FLM
A2 139 07570280 HoF 1K+ 1% 178W MET FLM Al CR3A 1902 -05E8 OIQDE-Z 150V 5% 1 GV A3 Ri8 0698 ~2522 A~F 1655 1% 1/8W MET FLM
A2 A140  0757-GM7  R-F 133K +—1% 1/8W MET FLN A2 RI0  OGOB-3262  R—F 40.7 +—1% 1/BW MET FLM A3 CR4 1902-0586  OQDE-Z 150V 5% 1.0W A3 A19 0690-10G1  R~F 10M 10% 1W CAR COMP
A2 R141  0757-0317  R-F 1.33K +—t% 1/8W MET FLM A2 R310  0757-0417  R—F 562 »~1% 1/BW MET FLM Al €R5 15010050 OIOOE SI 30V E0mA A3 A20  Q757-0383  A-F5L1 1% LBWMET FLM
AT A142 060E-3268 R-F 116K «—1% T;8W MET FLM A2 A3 Q6883151 R«F 2.87K€ +-1% 1/BW MET FLM R
A2 A317  OG9B-3151  R—F 287K +—1% 1/BW MET FLM A3 CA§  1%01. 0050  DIQDE SI 30V 5OmA A3 R21 0683-2265  R-F 22M 5% 1/4W CAR COMP
A2 Ri43  0757-0464  S-F 332K +—1% 1/8W MET FLM A2 H313  CBSE-3151  R-F 287K +—1% 1/8W MET FLM a2 CR?  1901-0G03¢  DICDE S| 30V 5CméA A3 R27  0757—0346  R—F 10 1% 1/8W MET FLM
A2 f164  OIB7-0280  A-F 1K s—1% UBW MET FLM A CRE  1301-0588  OIOLE 51 1N4007 A3 A23  Q757-0401  A-F 121 1% 1/BW MET FLM
A2 R146  QJE7-02B0  R-F 1K +=1% 1/BW MET FLM AZ R314 06984435  R-F 2.43K +—1% 1/BW MET FLM A3 CRS 1901--005¢  OtODE 51 36V 50mA AS A4 0767-0449  A-F 205 1% U/BW MET FLM
A2 A6 0G98--3447 R—F 422 +—1% 1/8W MET FLM A2 R315 0757-0384 A—F 20 +—-1% 1/BW MET FLI A3 CR1G  1801- 3682 DIQDE-Z 464V 5% 0.4W a2 A2 0757-0442 A-F 10K 1% 1UEW MET FLM
A2 REOT  O757-0084  R-F 900K +-1% 1/2W MET FLM
A2 R147  0757-0410  R-F 301 +-1% LEW MET FLM A2 REG2  0757-0465  R~F 100K +—1% VEWMET FLM Al CA11 1502-0243  DIODE-Z 30.TV 8% 0.4W A3 A26 0757-0449  A-F 20K 1% 3/BW MET FLM
A2 R14§  2100-2740 R -VAR 22K 1/2W CER MET AZ RE03  Q757-0401  R—F 100 »-1% LBWMET ELM A2 CR1Z  1602-3304  DIODE.Z 367V 4W A3 R27 0757-0433  A-F 307K 1% MET FLM
AZAI05 R149  2100-0580  R-VAR 500 10% LIN :g Z::_f :%f-gigg g‘ggg-gfg::ﬁ‘;ﬁ A3 R 06983495  A-F BAG 1% 1/BW MET FLM
A2 A1S0  06BB-3510  A-F 453 ¢-1% 1/8W - - ' : A3 A28 ©757-0433  B-F 332K 1% MET FLM
he S1O1-0360  SWITCHPUSHBUTTON A3 CRIS 1901-0488 D ODE SI 25KV 234 A3 RI0  2100-2740  R-VAR 22K 20% 0.5W LIN CF
A2 RI161  0757-0273  A-F 3.01K +—1% I/BW MET FLM
A2 R1S2  O787-0273  R—F 301K #—1% 1/8¢ MET FLM A2 U10F  1821-0001  TRANSISTGR AARAY CA046 Al CANE 19010489 DIODE SI 25KV .25A
A2 R153  068B-3510  R-~F 453 +—1% 1/BW A2 Uisd  1821-0001  TRANSISTOR ARRAY CAJ046 Al CR17  1901-0483  DIODE 51 25KV 254 A3 R31  0758-00S7  R-F 56K 3%, /2w
. P U101 1821 0001  TRANSISTOR ARRAY CAI04E :3 CAIE  1901-0033  DIOGE §1 TN4BSE A3 R32  0757-C384  R-F201%
A2 R154  0757-0273  RA-F 301K +—1% 1/8W MET FLM 3 CRI3  1503-008¢  LMOUE 5 A3 A33 06861025  R-F IK 5% 1/2W
A2 R156  0757-0273  R~-F 301K +~1% 1/BWMET FLM A3 R34 0686-1015  R-F i005%
A2A105 R15%  2100-0594 R-VAR 10K 20% LIN [1220A} AJ 47 12512496 BODY R&FP 6 CGNNECTOR A3 R35 0636-4715 R-F 47% 5% 1/2W
AZ RIEC  0757- 0434 R F 365K + I% 1/BW MEY FLM A3 R36 0686-4716  R-F 47x 5% 1,30
A2 R162  2100- 2797 H VAR 47K 172W CER MET A3 MCh 18200203 IC QP AMP UATH A3 F37 0757-0457  R-F 475K 1%
A2 R161  0757-0280  R-F 1%+ 1% 1/8WMET FLM
Al AP 1291-Q571 CONNECTOR
A2 RIG6  0G98-3530  R-F A70 «-5% 1/BW MET FLM A3 s6 31011734 SWITCH ASSY
Az RIGE  0600-3530  R—F 470 +—5% 1/BW MET FLAM A3 ar 1854-0622  TRANSISTQR St NPN
A3 Q2 1853-0036  THANSISTOR S0 PNP 2N3306 a3 Wi 01220-61601 CARLE
A2 BR167 0694 -3252 R-F 450 +--1% 1/BW MET FLM A3 Q4 1654- 0218 TRANSISTOR SI NPN 2N3904 AJ w2 01220-61602 CASLE
A2 R168  0608-3752  R—F 450 +—1% 1/BW MET FLM
A2 R163  0808-4402  R-F 97.6 +-1% Y/BW MET FLM
A2 R170  0698-4402  R—F 976 +-1% 1/BW MET FLM
A2 R171  069B-3447  R—F 422 +—1% 1/BW MET FLM
A2 A172  0618-3447  R-~F 422 +—1% V/BW MET FLM
A2 RI72  O7F7-0407  A-—F 200 +~1% 1/BW MET FLM
Az A174  0767-0442  RA—F 10K +—1% 1/BW MET FLM
A2 RI76  2100-2740  RA-VAR 22K 1/2W CER MET
A2 AI76  0757-0465  A-F 100K +~1% 1/BW MET FLM
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) ﬂwl‘?-- — CRY — o Faliw
A4 0122061101  HEAT SINK ASSEMBLY Lot @ —
Ad c1 (180-4026  C~F .2UF 20% 26WDC 3% T LS
A4 F1 14000084  FUSE HOLDER ‘ @ [T Sheet
| insulators NOTE: Sheet insulators are fixed to power transistors,
Ad 1 1251-2357 CONN PWR AC RECEPTACLE H h and power transistars to board, with a eyanuacrylate
A4 12 1251~0406 JACK TELE 2 adhesive. Do not uss ordinary adhesive; if tco thick a
::: -ﬁ :g;-gg;g ng\’ BAN‘;NA . pot @ layer is prediced, heat dissipatian is adversely affected,
- BDG PQST 812 L,
A4 MP1  01770-44107 COVER POWER SWITCH
A4 MPZ  01220-47403 PUSH BUTTON SHRR
X2
Py 3101-6555  SW LINE, 1 STAT o 2 parc o T1) not shown
Al S5 3101-1609  SW DPOT, OUAL AJHIGIH VOLTAGE BOARD S
A4 T 01220-61103  TRANSFORMER ASSEMBLY ® H T1
Al x1 1261-0166  CONN-PC 10CONT
A4 X2 1281—~2455 CONN (PART OF T1 ASSEMBLY} A% HEATSINK ASSEMBLY
A4 X3 1251-2990 CONT R&P CONN

J4

J2




~
<
.
red
m
a
]
....,l.,H..M g
L M
- 1
ER .
oo 2
PR L
| L]
o —e o ey : =
§ ||_ _ o o
LomreS P 5
- _ 1 “
m 3 _ " o
i ] ] =
.- m i o k=4 W. .m
D _ I ¥ o =
_ _ copdo R g
+ S S Sy s
¢ - /) X
_ o Lo 5% @
i e ’ ﬁ P - Ty € D 5
i .n ! B i — - i f ¥ o z
! ..m- s, . __ J ! : c O &
, o , _ ! P 5 £
5 . i { A RS P o
- < ! | [ - s
S =] T N S B 23 o
L =y [ — | | 23 N
b e - o | o 2% o
i | 1 bl 1 1 —
- ; oo LI S , [ g &
! i i ; : v 1 1 o 3 m i
._r.. _ o i M._...awu A A . A m 2
- [ P o h o o] )
Do i g3 N A, P T 2
: .J, 1 DR I oo
- gw . . ! .+" oo
. - 2 I . L
i . _r.lr.rk— . 1 b i A,
“ gy r - _— - - & H JP P “ i
i : e~ ! B i =d
_ Y A o Lo oo £EF
L ! ¥ : 53
L . N W TSR I ,. £ o
- ] Gl ,_ 52
i s cr poee-d & ; : oS
' ,mhy.ulu |4 4 = m 1 1 i ' Ew
b .- ! e c el H : —
31 iny | S 7 FER TS © I : ! e
_.H...” , T|m _ ! e S L}@ |.© e ™ T3
[Sbel NS A — ; ;*.l s | i P = m
P [ [ " ! ! i i
A N I 2 ; T o £
PoE m L s s - E-.E. Voo £e
s S A S - B L o R
_ b .P.@!_ Wk oo | # i
m _ - A, [ S N N 1
i -+ 3 - Co
| e I S .k R
b e . — &
. F LG 1 N
H } (S say S i Y Py
m ¥ _ % ARty 1 2 Z : m y
3 t
w 1 . N i
- i+ o
K T4zt : i —_
e 4R @
‘e £ KE e 3
: * AL £E
. L A i = g
" : N €E
E | e 5 g
W ! Lt : I _ ==
_ s LL L O
3 — i P e
o e m ] H m IU‘IJ
z 1 . M i @ y-ma
2 ! i~ ' i o c 2
L .- N ——— . ok
.ull!ii\wi&..»... L | l|.¢__.w...u
. P
v ! P .
. ” 5
I ; “ ” ..H. ®
$1e ! T T T ,
- ! ” ]
- & i !
— . . i

BLANKING

s Vgr STl

=

&b TRIGCER BCAK

A7 AMPLIFIER BOARD C127 - REROL
F1

[
S|
|

i

1
N §!
. o
IJ
19

|

55
(FIN SICED

o]
Ji
dl
(SELECTOR SiDE)

A% HEAT S ASSY 01770 - 840!

[T
el

E B R R EEEIAEIEIASCCEUSSEAESEERBENEENEERE




5-8
A2 A105 {206) VOLTS/DIV SWITCH ASSEMBLY
COMPONENTS AS SEEN FROM TOP, O Represents [ocation of pin on other side
" PET . wes
. r 4‘ , ‘ nr ; oy P14l P N
WIMP 26 OF FRAME | = AN
- ‘\__' - an Y] o - el L dran
iwe el . " '. Sy ) Powdae Loutes
- m- . e O P
e e w1
R 158 T s S e e P Palim
2 {R259)
~ —R301 replaged b
A2 AMPLIFIER BOARD wire ”“‘|‘ n 1221 PART OF A1 TRIGGER BOARD
;
i DEDAEEEAEGE I EEERE - p- NENEEIADEENEEEHE
o RS
£1720-86504 X1 =RWe— .
/’ r A I @ | ::33- Qi -£4501
&' 14 B
WP ISrELLY CA. | E 5 E
L]
h ' — R - R - —AOA ~ —RUZ— 0 o
o . o o : X
N &)@ e G| o @ e e £ Ay G o
Tz 1] | O 3“3 B —aa - H'a:bﬁ;c_ o i TG " is |
d R I T NI R = ' x I @ 'ﬁll !§ e (VJ: '1'
s el 1| e ? ¥ o ? »’-@EE 2 R N 5
i ’ RS ~ ~ - Jryry . -
wo | i —CEm- No(E e Fr g “"‘“ * '*.::.,F?
il ! L : i - RNl -
! g 5 ~ R =y '
i (em) G| ¥ ~=eg § -
; J — U x 2
[ ko L [ -—FL?C‘— | -
i ) —Fai2— 5
! —CRny— .2 o { A% ] ~CRaQ
i ! . Ta —Fall—
P b et £y —av1—
| N6 l
i Cob 3
H i (=]
‘ g
N &) B
b} —aug— —Aug = | ;
Ip —RLT— o U
: | —Rudt — Call z
. L BTG |
¥ : i
3 Iy ) gFm-
b v
“ e
L H
i
i
L e e e e et e
] ] 1 I L | | !
I T T 1 11 1 I !
R1QY, 103, 104, 165, 106, 108, 100, 702, 203, 204, 206, 706, 208, 200, R111, 912, 112, 194,135, 116, 11+, 118, 119, R131, 138,179,140, 141, 142, 143, 144, 145, RI50, 15t 182, 153, 154, 165, RAQY, 402, 403, 404 405, 406, AD7, 40H, 409, 410, 417, 412,
. 601, 602, 603, 120, 121, 122, 123, 124, 135, 126, 127 178, A6, 147, 148, 162, 163, 155, 166. 167, 168, 160, 179, 180, 141, 250, 281, A1, 414, 415, 416, 417, 415, 419, 420, 421, 422, 423, 414,

C101, 102, 103, 104, 106, 106, 167, 108, 201, 202, 203, 204, 205, 206, 129, 130, 131, 132, 134, 138, 136, 141, w2,
11, 2112, NI, 214, 215, N6, N7 DB NG,
230, 231, 272, 133, 124 215, ¥I6, 2120, 1A,
279, 230, 232, 133, 134, 235, 226, 141

207, 208, €01, 602
CRi10, 113, 200

Cre, 115, 716, 292, 15, 116,

CR101, 102, 104, tQ6, 106, 205, 704, 206,706

01, 201,
- o, 201

1G9, 170, 172,173, 174,175, 176,177, 578,
182, 183, 184, 165, 23t, 738, 730, 240, 242,
243, 244, 746, 247, 248, 262, 763, 266, 2€6,
267, 268, 763, 270, 171, 272, 272, 174, 116,
176, 277. 278, 782, 263, 784, 285.
123,176, 127, 126,129,1X), L1, 226, 217,
278. 339, 7306,

CRiny, 112,217, 112

Q104, 107, 204, 207,

U162, 202,

252, 281, 2%4, 260, 279, 780,
81, 3, X2, 03, 304, W8,
X6, W7, e, 08, MNC, 311,

312, 13, 314, 315,

€31, 302, 303

CRA01, 302, 303, 204, 306, 206,
07, X8

g, $10, 208, 210, 301, 302.
Lk,

425, 426, 477, 428, 429, 430, 421

C401, 402, 202, 304, 405, 4G, 407, 408, 409, 410, 418,
470, 421,

CRi0y

Q401, 407, 403, 404, 406, 40€, 407, 208, 409, 410, 311, 412,




L

it

L
.
i

R SR T A Ry ) :
| |
i (B :
N X1,310 PRE AMPLIFIER e m e e e e T --
it oem oy v o s BOARD
e . o & : "
& i ‘. X1X2.X5 . it . e v ws T_ .
NP <V PREAMPLIFIER Y ‘ 2 * . ) T
" 4 . f T s—————1 '1 e ) lz-
- : oo i TN LAY AU W SRS
by .. - g ¥ i&, aty =
R I A ' b 5 - ‘ . L e L= ,
[} [ . ) CRIEERIN - Y Coedm s e -- HS) s b N ' ' o sy i
" : Goos | . B
\
+

- <. B _‘l : [ [ I
Y 1
L...N......_.‘ } 1 ! " '
i ] h 4 |
§ v
L L i Q‘_L_ iy i , |
. I ; s . ; O P " i ) |
! H } ; | """‘/’ N
i i b * r
H —~ - . !
! i ‘e ! oAt ‘-\
] "
i 3 o
F . ey i 7g~~Q - l
(RN " CHCP-at CONTIGH | - " i !
T ; i T RLR RLOP ! — |
[ ! e 1
: e e " i
! H . 5
[ S SO e e o e - e e ,“.,....._‘
LT T T ¥ stace oF vear T i”‘i‘“" L
i :A':'i AR R R, 4t ¢ g = oy OUTPYT AMPLIFIER ! EA
ig B * & R + .- T !I
s + [ HEEES B I l
h . S -
- 3
L] ; CHOPPER nel ! . e+ e
I - " ICRICY - £R OO i H r::(:n VLTAGE BOARD]
! ; i i
. s v e . * - J. ' ta
! A S R & ] h’t—wwuﬂm-— T e
(J - - H .
B T o CIPSSR——— P ! : Lo
4 ‘ T r i : : Lo
; R T I T, S . : " l
: oW ' —
! ) b e + i P .
b : PAELE v gy - N '
an . o s —m : i
Ll - 2 :
i . e _ l !
I it FTE R AT b FLEVEL S AR oy 1
P . - -~ P |
‘ L1l AT LML e L) RIG . .
Lo . . S _ e ereeeete e mmm e e e e e m _———— _- - e e e e« NS B SN

WAVEFORM NOT S

input Signal: 2kHz, 0.6V pp sine wave
Control settings
as figure 2— 1, except:

VOLTS/OIV 19/26 100mv
TIME/DIV 6 0.2ms

MONITOR SCOPE
See values helow waveforms.

0.2V /em

Figure 5-3. Vertical Channels
{Assemblies A105 {205}, part A1, part A2}
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WAVEFORM NOTES

input Signal: ZkHz, 0.6V p-p sine wave
Cantrol settings

os figure 2—1 except:

VOLTS/DIV 18/25 100mV
TIME/DIV & Ims

MONITOR SCOPE ; - e
See values below waveforms ‘ S N
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Figure 5—4, Horizontal Channel (Assemblies Al and AB)
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HEWLETT W PAGKARD

CATHODE-RAY TUBE WARRANTY

The cathode-ray tube [CRT) supplied in your Hewlett-Packard
Qscilloscope and replacement CRT's purchased from hp are warranted
by the Hewlett-Packard Company against electricat failure for a
period of one year from the date of sale. Broken tubes and tubes
with phosphar or mesh burns are not included under this warranty.
If the CRT is broken when received, a claim should be made with the
responsible carrier,

Your nearest Hewlett-Packard Sales/Service Office {listed at rear of
instrument manual} maintains a stock of repiacement tubes and will
assist in processing the warranty claim,

We would like to evaluate every defective CRT. This engineering
evaluation helps us to provide a better product for you. Please fill
out the CRT Faiture Repart on the reverse side of this sheet and re-
turn it with the defective CRT to:

Hewtett-Packard Company
1800 Garden of the Gods Ruad
Colorado Springs, Coleradn 809C7

Attention: CRT QA

To avoid damage to the tube while in shipment, please follow the
shipping instructions below; warranty credit is not allowed on
broken tubes.

SHIPPING INSTRUCTIONS

It is preferable that the defective CRT be returned in the replace-
ment CRT carton. If the carton or packaging material is not available,
pack the CRT according to the instructions below:

1. Carefully wrap the tube in 1/4 inch thick cotton
basting or other soft paduing material.

2. Wrap the above in heavy kraft paper.

3. Pack wrapped tube in 3 rigid container which is at
least 4 inches larger than the tube i, each dimension.

. Surround the tube with at least 4 inches of packed
excelsior or similar shock absorbing material; be sure
the packing is tight all around the tube.

o

Thank you,
CRT Department




HEWLETT ﬁ PACKARD

CATHODE-RAY TUBE FAILURE REPORT

DATE

FROM:

NAME

COMPANY

ADDRESS

i.  hp INSTRUMENT MOOGEL NO.

2. hp INSTRUMENT SERIAL NO.

3. CRTSERIAL NO

4. "Please describe the failure and , if possible, show the trouble on the appropriate
CRT face below.

5. Is the CRT within warranty ? Yes No

6.  hp Sales/Service Office Repair Order No.

PLEASE TEAR AWAY
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GmbH

MANUAL CHANGES  [wesitiomier | razozi

Date Printed: Feb. 74

Part Number’ 01220-9G001

This supplement contains important information for correcting manual errors and far adapting the manual to
instruments containing improvements made after the printirg of the manual.
To use this supplement;

#lake alt ERRATA corrections

. 'Make all sppropriate serial number related changes indicated in the tables below.

1220A - 1221A

Scrial Prefix Make Changes Serial Prefix Make Change
1322G01416 1 132300311 ' 1
1322601516" - 1,2 1372600341 1.2
1322G01916 1-4 1377300371 1-3
1444G02216 1-6 1EIGONSGT 1-4

. 1414G02516 ~ 1444G02715 1-7 1332669721 14 3nd 6
1445502716 1443602855 10 . =G00731 — 1453600630 1—G57d 8,9
. 1484G0Z316 — 1444603015 1-0 13006831 — 146360000 1-6and8, 5, 10 .
© 1444G03016 — 1444603115 110 - SR
. 1543G03116 — 1543G02335 o 1646565011 — 1546600430 13
‘ 1543G03036 — 1543603465 1-12 1612606331 ~ 1612600850 1~
| 1611603456 — 1611G03505 113 1612600951 — 1612601010 ““; o
BRI 1611G03508 onwards R T V- SR 1612G01017 onwards B Sl i
' ¢ Some serial numbers abova —G01859 may incorporate, , _
Changos Refer to paga 4. o T
" LRRATJ - % . - .
{ ’ Pzga 5--2 Add 10 / change paits list
| MP31 0122)--24701 Spacer
} P32 £C10-1125 Housing
: Vi | 5G33-3033 CRT (P-31)
L Vi 5033-3833 CRT (P-7) -
: ' b s ¥ .
. _ ;
i ; Pagy 52 Faits List ’
T o A1C403/404 Deleto '
R ST A1C407 8160-2303
: - v y L AIQI5. . 1853-0089 |
. A1Q16 18530083 ¢
T ' Page5—4  Parts List
o i . - . A2A105/205 . 31000559 I :
L b | AMPG ,  0340-0330  INSCAP )FOR |
o AZMPT | 1205-0277 HEAT SINS | 0107/207)
Pega6-5  PautsList [
- A2 06366015 R-F10083/ , | |
A J,'-iFiwraAzmomzosismTCHAsssMBLY : lf - f | L
Wi _“-Transposa annotation HMQ (249) wuh B159 (259:._ L Page 1

oo A ‘ Py ‘ . . ' T I
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Ui L 01602040
-_fmb—omnm»rwm.
Y iR

ool

R . 2100-2782 " R-VAR 10K :
R . 06%8-TIBS . R-FK -

CHANGE 2

Board Assambly Trigger (A1) {see attsched disgram 0): °

Delets capacitors C403, (404, CA20, CA21

Axd. T cam,mn 0121-0168
A436, R437 DESB~JIES

Board Assembly Amplitier [AZ):

Delata - €301 i :
 Change anm _oi1-0178
CHANGE S o
Board Aswmbly Trigger (A1): :
 Change as, 16 1853-0069
CHANGE 4
Hast Sink Azembly (A4)
Delats © | MPY - '
_ Chance St o . 30U
Board Assembly Trigger (A -1
_ Change C07  0160-2003
i CHANGE & .
lwdAn«nHrHV{A]l L
Chuns RIS " OTST-0478
Cane - - RIS — O7BI-0ATS
Cange -~ V1 = - 2050003273
* Change W1 01220-61806 .
Acd , $400-0285
neuammmuum . ‘
mz.nm © L OT87-0ddg

mzmwwa

C-VAR .75 = 1500

TRANSISTOR 51 PNRY

C-F EOvF, 50OV -

CRT (P=31)/ {(P=T)

: lmuum

~GIBS . T -G08
-G1850 T I, -G2108
-G1881 v -GG
-GIOry - o v =02y
~G1878 © 0T =GN
-G2002 - C L =e2N8
-GI008 ' =G2118
-62009 SR -t )
-G2018 . -GN
.-/ S 3}
~G2030 IR 1 - - R
-g203 . 6N
-G2088, " -G -
G5 - . =GN
-G2047 L ~GNIs
-Gos8 . -G2127
-G2057 . - -GN
G063 -+ - -G2130
-G2006 - T L
—62067 ST -G2132
-Goza -G2135
~G2070. . -G1IM -
-G074 - . . . -GN -
-G080 - . .. - =GH4)
-G . . -G
-G2082 . . -G242
-G2003 © . ~G2143
-GI084 o G2
~-G2088 . ~G1145
-G08 . - -G2149 |
-G . . -G8 -
=G2081 A -5h82 -.
-coone - . -G2184 - - .
~G2007 >
CHANGE 7 .
ao-mmuywmums

On pege B4, dalete part nusber lwt-mﬁmtﬂ&,‘.?uﬂl.“ud

new pant number 190:-0151

- -c.ml'

L -GHE -GHEE

L =GN

- =G218Y

' G173

e G70m

~G2159 .

-G2162
-G2163
-G2184
-G2es .
-G2166

~G2168 .+
-G2169
-GN70

-G’
-G279
-G2182 . .
~G2'83 -
5288
~G2188
-G2188 -
G189 |
62190
-G2196 .-
~G2198 .’ -
-G89
62201
G002
G204

: w.v------.--.-..-..-'.-

TR

Pk TP




- " Model 1220/21A

CHANGES -

1l

"~ Board Assembiy HV (A3)
On Page 5-5, Table 5—3 delete part number 0122061601 for WI and add naw part number

- 01 220—61606

*' - Heat Stnk Assembly {A4)
.. Qn Paga 56, A4 Parts List

Add  MP3  1400-0290  Bracket
Add MP4 23600113 Scr. mch 6-32
Add .~ MP5  3050-0307  Wash Brsb/32

' CHANGE 9

<
s

_ On Page 5—2, Table 53, delete following:

F1 - 21100201 FUSE 250V ,25A SB

F1 . 2110—0202 FUSE 250V ,25A SB
o ond add:

F1 - 2110-0044 FUSE 250V .3ASB

F1 2110-0016  FUSE 250V .6A SB
Lewanagie Tt

; On Pages 6-2and B4, Table 5-3:
O

'b'i":ééog_ségps (12207 only)

"\2,_.. -

OnPages—z.Tablos—a S R
w DSI .  2140-0348 - LAMPIND.

T 1450-0404 . LENSPILOT LIGHT

- 09{83-67701 - BASEPILOT LIGHT
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~ Boand Arrembiy A%, Table B3¢ T
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Maka all ERRATA corrections.

MANUAL CHANGES

Mansal for Modst Number |4 5503,/24 5

Manual printed on - Pebruary T4

Manual Part Number (1220-90001 *

Check the following table for your instrument serial prefix/serial ;n_.lmber‘
and miake tha listed vhanges to your manual.

P New ltam
Serlal Prafix or . Manwal + Serfal Prafix or Manual
Serial Number Changes ! Serfal Number Changes
12204 12214
5'3 1 _ 1
Y 15110 03956 ouwaras 1 16576 1101- 1647601115 1
16h50 0ho66 onwards 1,4 1703G 01116~-1703G01130 1,2
TOI’G oh126 omrards 1,3,4 1704601131 onwards 1,2,3
1294504132 °““°’ﬁ5 6:’1;4;5 17040 01151 onwards 1tod
11701?‘:22361 onwa:ds 1 to 7 1704C 01161 onwards 1to 5
r ; -0
0460 onwarss \r, 1704G 01261 onwards 1 to 6
x 1704G01276 onwards 1 to 7

IMPORTANT Ncﬁrcss

1) Manual Change 1 and supplement Ejummarize all changes effective

at serial numbers (611G03956 (1220A)

and 1647G1101(1221n).

information for lower serial numbends, enquire at your local Sales

and Service office.

)Eor serial numberswith an 'A' pref

dx, refer to manual 01220-90901

PER 1978

e iP5

Number of Pages: 7 plus MC1 Suppl. ( 8pages) puge

For precise

1

Page 5-2.

Page 5-2,

Page 5-4.

Page §-5.

Model 1220/21A

Add to/change parts list

MP31 01220-24701

Mr32 5040-1125%

vl 2090-0032

V1 2090-0033
Parts List

Al1C403/404 felete

A1C407 0160-2903

Al915 1853-0039

AlQl6 1853-0089
Parts List

A2A105/205 3100-0550

AZMPE 0340-0530

AZMPT7 1205-0277
Parts List

A3R22 0686-1015

Figure AZA105 (205) SWITCH ASSEMBLY

Transpose annotation R149 (249) with R159 (259).
Table 1-1. Triggering bandwidth, internal and external:

10 Hz to 15 MHz,

Page 5-2. Add:

Wl 81201692
W , 8120-1369
W1 8120-1703
¥l i 8120-1521

I

SPACER
HOUSING
CRT (P-J1)
CRT (P-7)

-

IN5 CAP FOR
HEAT SINK = Ql07/207

R-F 100 5%

PWR CORD SET SCHUKO
PWR CORD SET AUSTR. S
PWR CORD SET 8BS

PWR CORD SET NEMA




MODEL 1220/21A

MANUAL CHANGE 1

f

Substitute Fig. 5-1 and Service Sheets with those in the attached supplement
and change the parts list as follous:

HAINFRAME

On Page 1-3, change internzi and external triggering specification to read
veses 3pprox. 10 Hz to 15 Mz,

On Page 2-0, delete controi 36, rear nanel 12V jack.
Delete Znd sentence of paragraph 2-5.
Delete Table 4-2.02.

Change Table 5-3 as follows.
For the 1221:

delete R159 and MP27 from Main Assy
01220-63401 to

add R159 Pot-Cable Assy Main Assy

delete AIAGRIOS

add R105 Pot-Cable Assy 01220-63401 to Main Assy.
For the 1220:

delete A2A105 R159 and ALAG RI0S

add ,R159 Pot-Cable Assy 01220-63401 to Main Assy

add 'R105 Pot-Cable Assy - 01220-63401 to

Main Assy.
delete MP26 and MP27 from Main Assy. :

For both 1220 and 1221:

o delete AlQ2L, AlQ22, Al1Q23, AlQ24 1853-0355
, add A1Q21, -A1322, AlG23, AlQ24 1853-0038
de.ete hpsl 9
add W8 01220-61609 CABLE AY POMWE[
add MPY 1 5040-9302 KNOB SW PBTN
add W38 01220~61608 CABLE AY POUER
a : SHITCH ‘
change A2 | i . 01220-66509 (12207 only
change A2 . 01220-66512 (1221A only
: thange MP18 5000-8895 SAFETY PLATE
delete F1 2110-0201 FUSE 250V .25A S8
detete F} 2119-0202 FUSE 250V .25A SB
, . add F1 2110-0044 FUSE - 250Y ,3A SB
add Fl 2110-0016 FUSE 250V .6A SB
add DSI 2140-0346 LAMP IND.
add MP35 1450-0404 LENS PILOT LIGHT
add MPi5 00123-67701 BASE PILOT LIGHT
delete Jz 1251-0406
change MP6 01223-67401 KNOB AY VOLTS/DIYV

) : Page 3

¢ 1y iy e v aw i vemp ko s we 6t L

MODEL 1220/21A

MAKUAL CHANGE I (cont'd)

ASSEMBLY

ASSEMBLY

ASSEMBLY

1

Change
change
add
add
add
change
change
change
delete

add
add

2

change
change
add

change

defete -

change
change
add
add
add

‘add

add

3
Delute

add
add
add
add

. add

add
add
add
add
add
add
add
add
change
change

‘1

Cl to IJuF
AlC3
AlCR24
AlR114
AIR11S
AlQl1
AIQLS, 16
ALC407

‘capacitars C403, €404,

€420, C421
AlC420, C421
AlR336, R4A37

A2

A2
A2C132/133
A20101
A2C30i
A20123, 223
A2CR5,6,7 . §
AZHP10 _|
A2MP11 .
AZMPL2 i

AZR1Z, R179
A2U5

following parts;

0180-0229
0160-2913
1901-0376
0757-0283
0757-0283
1853-0066
1853-0089
0160-2903

0121-01¢8
0698-1155

01220-66509
01220-66512
0160-2940
1855-0211

0121-0475
1901-0159
01222-23201
01222-09101
0890-0807

0757-0449
¥820-1197

R34, MC!I On A3

A3Ca6
A3Ca7
ACR12
A3CRI0
A0l
A3Q7
A3R10
A3R19
A3R34
AUl
AJF1
AJR]
A3R37
A3R15
. 'A3R18

B e A R T BT

0150-3456‘5
0160-3456
1902-3311°
1902-0669
1853-0079
1854-0043
0698-6943
0693-6851
0757-0846
1826-0043
2110-0066
2100-2782
0F98-7764
0757-0476
0757-0478,

1.8nF

2K 1% 1284

2K 1% .125W
XSTR PNP 51
TRANSITQR SI PNP
C-F 50nF 500V

C-VAR .25 - 1.5pf
R-F 4.64K

(12204 only ,
(1221A only '
C-F 470P .
XSTR FET

~ C-VAR 2-22pF

COLLAR

SPRING

TUBING (TRANSISTORS
Q101, G201)

R-F 20K 1%

IC SN 74LSOON TTL

QUAD NAND

C46, C47 CRI2, CR30, Qt, Q7 R10, Rl?.

IOODpF

1000pF

DIODE ZWR 38.3V
DIGDE ZNR 200V

- 20K OHM

6.BM OHM
22.1K OHM i

FUSE LOIA

R-YAR 100K
R-F 18%
R-F 301K 1%

. R-F 365K 1%

Page 4
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. ASSEMBLY 4
t . ¢ W

MODEL 1220/21A '

MANUAL CHANGE 1 {cont'd)

1

".chanye
it ' add

¥

o - change
\ " delete
: “ichinge '
add
yooadd .y
: - add ot
‘I “. ﬂd!

ASSEMBLY 2

j change the following parts:

AlN] 01220-61606 CABLE CRT
"A3MP 1400-0Z65 CLAMP
A3Nl 0122(--61606
AdNPL
A4Sl 3101-1720 SHITCH LINE
MP2 2950-0131 NYLON NUT.
MP3 : 1400-0290 BRACKET l
"p4 ' 2360-0113 SCR.MCH 6-3;
a3 3050-0307 WASH BRS 5/
f )
Lt

A2Q1 1854-0330 XSTR S1 NPN
AZ2R10 2100-0552 R-YAR 500 1
A2R114, 148, 1,5

and 1220A only: ‘ .

R214, 248, 275 2100-0%58 R-YAR 20K
A2R162 § )

and 1220A only: 2100-3252 R-YAR 5K

RZ62
PAGE 5

g [ ¥ i ey i g e o

ISV N

MODEL 1220/21A

MANUAL CHANGE 2

for the 1221

change VI
change VI

2090-0034

CRT (P-7)
2090-0031

CRT (P-31)

HANUAL CHANGE 3

For the 1221:

change A3 Part No. to 01222-66515
change A3 R5 2100-3606 R-VAR
change AJ R6 2100-3605 R-VAR

4.TH.
2,2H,

MAHUAL CHANGE »

change parts list and schematfc:

A2 R165/& .
265/6 0757-041¢ R-F 7%
1 A2 R169/70 0698-5156 ' R~F - 96.25
- 269/70
A2 QIDI/20! 1855-p213 ' XSTR  DUAL

HANUAL CHAHRCE 5

change parts list and schematic

A3 R15
A3 R1ls

0757-0478
0757-0476 -

R~F 365K
R-F 301K

LR

1%

0.25%

2N5912

Page 6




'J,i‘i 5 {.:.:“\,:“;‘ 1 ;‘.{ VR ..3 I‘ b o . ok : ‘ t R ! B
| MANUgL CHANGE 6, ' ), f i
' ]ﬁi;‘*' o }change parts list and schematic,

v
1+

“a!p_- a2 c131 0160~ 3456 c-F 1000pF
'[Tw“ (for 1220 only) A2 0231 '0160-3456 C-F 1000pF

, 2l
S change parts list and schematlc

oo f R Az A105 01220 61905 BD AY SWITCH :
o _1'P0nsist1ng of ~ A105 MP1 '3130-0038 CPLR SW

AT _ " A105\MP2 01220~00602 SI'IELD
. / j A105 MP3 04220-00603 BRACKET

; A705 MP4 1251-0680 CONTACT STRIP .
' A105 MP5 1251-0681 CONTACT STRIP .
A105 R101 0757-0386 R~F 24.3 .
: : ‘ A105 .R107 0757-0392 R-F 47.5
b A1T05 R149 2100-0590 R-~VAR 500 :
(for 1220; onlv)change A2K205.8s abova. for A2A105 ;
change parts list and schematic:

; - B A1 A6 01220-61906 ASWITCH;TIME BASE'

consistlng of-.w A6 MP1  3130-0038 A COPLR SW :
¥ : (. A6 /MP2 ' 1251-0683 CONTACT STRIP,
, ;’4? A6:.MP3 1251-0700 : CONN STRIP .
b ". A6 C33 0160-2218 C-F .001 UF
ST o A6 C34 0160-3996 C~F .27UF
©o o A6 (35 0180-1745 C-F 1.5 UF
o ' © A6 C36 0180-0223 :C~F 33UF
TR . A6 R68. 0757~ -0200 R-F '5.62K
I . Bh6 R67 0*57~0424 R-F 1.1K
Gy A6 R89 06Y8-6755 R-F 8F
o - .~ A6 R90 K, 0698-6871 R-F 10K
o | " A6 R91 '0698-6885 R-F 20K .
" ‘ A6 R92' 0698-5573 R-F 62.5K .
r YA A6 R93 0698-6770 R-F 100K S
A6 R94 0698-6217 R-F 200K SRR
A6 R95 0698-8312 R-F 499K
; "A6 R104 2100-0591 R-VAR 25K
S 1 . A6 R88 0698-5323 R-F, 4K

1}

'\
MANUAL LHANGE 7
change parts list : 'ﬂ T
' A3P1T \2110-0420 FUSE 032A 250V j-;gﬂ

: change parfs llst and schemaulc‘ :
R | A2 A105(A205) R149 2100-3735 R-VAR ' 25K
N At A6 | R104 " 2100-3736 R~VAR 25K

N
|

Page 7




'EMANUAL' CHANGES

0 . ‘ - MODELS 1220A AND 1221A
‘ S | OSCILLOSCOPE

Manual Serials Prefixed: 1322G
Manual Printed: Feb. 1974

Make alt changes listed below as Errata. Check the following table for your instrument serial prefix and/far serial number
.- and make listed change(s) 1o the manual:

1 i
Serial Prefix or Number Make Changes Serial Prefix or Number Make Changes
' ' 1416A 1
R 13414 1
1616A . 1,2
3 ) \
L ERRATA
: 1 e ) ' ;
Insert SAFETY SUMMAHY sheot (attached to this " Page 4-14, table 4-3.01,
manual changes sheet} in frant of operating and’ Use 1000:1 attenuator {typically 999K and 1K
service manual. : resistors) between Voltmeter Calibrator and
Page 1-3, table 1-1, 1220/21 for testing the rnost sensitive ranges.
TRIGGERING, Internal and External: Increase Voltmeter Calibrator output by X 1900
i " ' Cliange approx. 2 Hz to read approx. 10 Hz. when using 1000 1 attequator,, -
@J\ Page 4-11, ' Page 4-16, table 4-3.08, step 1,
: \ Add the following adjustment procedurc as the 10 divisions, 0.5 division:
ey lagt procedure on the page: Change to read 10 divisions,
Ty 1\ablé 4-2.075. Adjustment Procedure: Vertical {(+0, —1)} division.
L Gain | ' Page 5-2, Replaceable Parts,
1 STEP ' ACTION L1: Change to HP Part No. 0122067721,
1 . Set HORIZONTAL TIME/DIV COIL AY ALIGN,
6 to 0.1 ms setting. Delate: MP10, MP11, and MP12.
2 Sat EXPANDER 7 to calibrated Add: MP14, HP Part No. 01220-00221, PANEL
detent, FRONT {1220A} (AMERICAN) DOES
3 Set X-Y/SWP 15 10 SW? NOT INCLUDE PROBE ADJ SHAFT.
4 Piess INT TRIGGER SOURCE ORDER SEPARATELY HP PART NO.
10 pushbutton, 0360-1646.
5 Adjust HORIZONTAL POSlTION MP15: Change ta HP Part No. 01 220-04121
5 control to start sweep at left- COVER:HOUSING.
: hand vertical graticule line. MP18: Change HP Part No. o 01220-24101.
6 Adjust sweep length A1R98 _ MP19: Add to Description, EXCEPT OPTION 007.
for a 10-division sweep length, Add: MP19, HP Part No. 4114-0552, FILTER
7 ' Rradjust HORIZONTAL AMBER OPTION Q07 ONLY,
" POSITION 5 control to move A MP24: Change HP Part No. to 1460-1406.
sweep one division ta the left, V1: Change description to CRT (P-31).
8 Readjust sweep length A1R98 Add: V1, HP Part No. 5083-3833, CRT {P-7}
to extend the sweep exactly OPTION 007.
, to the right-hand vertical W1: Change to HP Part No. 8120-1538,
- graticule line, PWR CORD.
7Apn! 1975
A = Latest additions to this change sheet. Sy

_ Thls change sheet supmeda alt prior change sheets t’or this manual.




" A A1R66: Change to HP Part No. 21001984, R-VAR .

Model 1220A/1221A Page 2/5

ERRATA {(Cont'd)

Page 52, Replaceable Parts (Cont'd),

Add: W2, HP Part No, 01220-61622, CABLE AY
LOW VOLTAGE.

W3: Change to' HP Part No. 0122061623,
CABLE AY TRIGGER LEVEL POT.

Add: W4, HP Part No. 01220-61621, CABLE
AY CRT.

Page 5-3, Replaceable Par1s,

A1C6: Change to HP Part No. 0160-3443, C-F
0.1 UF +80-20% 50 VDC CER,

" A1C7: Change to HP Part No, 0160-3443, C-*
.

0.1 UF +80—-20% 50 VDC CER.
A1C8: Change to HP Part No. 0160-3443, C-F
0.1 UF +80—20% 50 VDC CER,

, A1C14: Change to HP Part No. 01800229,

C:FXD ELECT 33 UF 10% 10 VDCW.
A1C19: Change to HP Part No, 0160-0168,
C-F 0.1 UF 10% 200 VDC MY,
A1C20: Change to HP Part No. 0160-0168,
C-F 0.1 UF 10% 200 VDC MY,
A1CAD: Change to HP Part No. 0160-2903,
:  C-F 0,06 UF 20% 500 VDC CER.
Delete: A1C45, -
A1C46; Chang? to HP Part No. 0160»3443,
C-F G.1 UF +80-20% 50 VDC CER.
A1C401: Change to HP Part No. 0160 2903,
' C-F 0,06 UF 20% 500 VDC CER.
A1C402: Change to 5P Part No. 0160-2903,
C-F 0.05 UF 20% 500 vDC CER.
A1C407: Change to HP Part No. 0160-2003,
" C-F 50NF 20% 500 VDC CER.

. A1C410: Change to HP Part No, 0160-3443,

. C-F 0.1 UF +80—-20% 50 VDC CER,
A1C411: Change to HP Part No. 0160-3443,
. =F 0.1 UF +B0—-20% 50 VDC CER.

Add: AIMP11, HP Part No. 5040-1127,
KNOB PBTN GREEN.

Add: AIMP 12, HP Part No, 5040-1128,
KNOB PBTN BLUE.

A1R20: Change to HP Part No. 0757-0949,
R-F 11K +-2% 1/8W FLM.

. 100 10% .5W LIN CERMET,

Page 5-4, Replaceable Parts,
A A1R97: Change to HP Part No. 21002216, R-VAR

BK + ~10% 1/2W.

A A1R98: Change to HP Part No, 2100-1986, R-VAR

1K +—10% 1/2W.

A1ABR105: Change HP Part No. to 5080-9698.

A2C8: In description, change 16VDC 10 read
25VDC.

A2C10: Change to HP Part No. 0160-3443, C-F
0.1 UF +80—20% 50 VDC CER.

A2L12: In description, change 16VDC to read
25VDC.

A2C126: Change to HP Part No. 0160-3443, (}F
0.1 UF +80—20% 50 VDC CER.

A2C127: Change to HP Part No. 0160-3343, CF
0.1 UF +80-20% 50 VDC CER.

Revision E

Page 54, Replaceable Parts {Cont'd),

‘ddd: A2C131, HP Part No. 0140-0196, C-F
150 PF 300V MIC.,

Add: A2C132, HP Part No. 0160-3447, C-F
470 PF 10% 1K\ DC CERA.

Add: A2C133, HP Part No. 0160-3447, C-F 470
PF 10% 1KV DC CERA,

A2C602: Change to HP Part No. 0140-0195, C-F
130 PF 5% 300 VDCW MIC,

Add: A2MP10, HP Part No, 5040-1126, KNOB PBTN
GRAY. _

Add: A2ZMP12, HP Part No. 5040-1128, KNOB PBTN
BLUE.

Add: A2M#13, HP Part No. 03~ 20530, INSULATOR-

HEAT ON A20107 AND A2Q207.
A Add: A2MP14, HP Part No. 0340-0473, HEAT SINK.
A2Q101: Change to HP Part No. 1855-0211, TRAN-

SISTOR FET DUAL S N-CHANNEL DEPLETION.

A2R5: In description, show 1,82 as 1,.82K,
A A2R10: Change to HP Part No, 2100-1788, R-VAR
500 10% .5W LIN CERMET.
A A2R114: Change to HP Part No. 2101 2039, R- VAR
20K 10% .6W LIN CERMET, ,
Page 5-5, Replaceable Parts, '
A A2R148: Change to HP Part No. 2100-2030 R-VAR
20K 10% .5W LIN CERMET.
£ A2R162: Change to HP Part No. 2100-2216, R-VAR
5K 10% .5W LIN CERMET.,
A A2R175: Change 1o HP Part No, 2100-2030, R-VAR
20K 10% .6W LIN CERMET.
A3C1: Change to HP Part No, 0160-4280, C-F
- 220NF 4000VDC POL.YE,
A3C3: Change to HP Part No. 0160-2902, C-F
O1UF 20% 100CVDCW CER.
A3C11: Change to HP Part No. 0160-0168, C-F .1UF
+—10% 200VDC POLYE.

A3C13: Change to HP Part No. 0160-0168, C-F
JUF +-10% 200VDC POLYE,

Add: A3C16, HP Part No. 0160-3443, C-F 0.1UF
+80-20% S0VDC CER.

Add: A3C17, HP Part No. 0160-3443, C-F 0.1UF
+80-20% 50VDC CER.

Delete: A3CR13.

Add: A3CR20, HP Part No. 1901-0040, DIODE SI
30V .05A,

A3R1: Change to HP Part No. 2100-2655, R- VAR
100K 10% .5W LIN CERMET.

A3R2: Change to HP Part No. 2100-2655, R-VAR
100K 10% .5W LIN CERMET.

A3R3: Change to HP Part No. 2100-3274, R- VAFI
10K 10% .5W LIN CERMET.

A3R4: Change to HP Part No. 2100-2655, R-VAR
100K 10% .5W LIN CERMET.

A3R22: Change 1o HP Part No, 0687-1011, R-F
100 10% 0.5W COMP,

& A3R30: Change to HP Part No. 210020\1'}; R-VAR

20K 10% .5W LIN CERMET. :

= - S~ T &




e S Model 1220A/1221A Page 3/5

v - ERRATA (Cont'd}

V.

Page 5-5, Replacr-abtt- Parts {Cont’d}

A3R34: Chialr,- 0 4P Part No. 0687-1011, R-F
100 10% 0.5W Cuv' 2, ;
A3R35: Change o HP Part No. 0757-0768, RB- F v
47.5K 1% 1/4W MLZT FLM,
A3R36: Change to HP Part No. 0757-0768, R- F
47.5K 1% 1/4W MET FLM,
" A3R37: Change to HP Part No. 0683-2035, R-F
20K +-5% 1/4W,
Page 6-6, Replaceable Parts,
A4J4: Change to HP Part No. 1251-0463,
CONN:FEMALE BANANA BLACK,
A4TY: Change description to NSR:PART OF A4,
Page 5-6,
w1 (bottom -center of page): Change n.ference de
signator to W4, :
Page 5-7, Schematic,
Add: A2CR20 from +12V input {cathode) to ground
{anode).
Add: A3C16 (0.1 UF) from +12V terminal to graund
on assembly A3.
Add: A3C17 (0.1 UF) from —12V terminal to ground
on assembly A3.
MC1: Change reference designator of associated
capacitor from A3C16 to A3C18.
-‘A3R35: Change value to 47.5K,
A3R36: Change value to 47.5K,
& A2R10: Change value to 500.
o A A3R30: Change value to 20K.
_ A3H1: Change value tb J00K.
A3R2: Change ground on bottom of symbol to —12V.
A3C3: Change value to .01UF,
A3CR8: Change to zener symbal, Show value of
150V.
AJCR 11 {near J7): Change reference designator to  +
A3C11. ;

Page 5-7, Schematic {Cont'd),
"A3R37: Change value to 20K,
W1 (between V1 and A1): Change designator to W4.
Wire color 5 from A3 to V1: Change color to 95,
A3R2: Show connected to —~12V instead of ground.
Increases astigmarism adjustment range.
Page 5-8, A2ZA105 (205) VOLTS/DIV SWITCH
ASSEMBLY,
R159: Ckange reference designator to R149.
R259: Change reference designator to R249,
R 149: Change reference designator to R159.
R249; Change reference designator to R259,
Page 59, Schematic,
Add: A2C132 (470 PF} from base of A2Q103 to
ground.
A1C420 and A1C421: Indicate 18—gage wire beside
symbols.
ATC401: Change value to 50 nF.
A1C402: Change value to 50 nF,
Add: A2C133 (470 PF} from base of A2Q0104 to
ground.
A2R310: Where +12V |sconnected show instead
that connection is to chassis ground. |
& A2R114: Change value to 20K. '
A A2R148: Change velue to 20K,
A A2R175: Change value to 20K,
A AZR162: Change value to 5K.
Page 5-10, Companent Layout,
‘ Delete: A1C45. Replace with black jumper wire.
Page 5-11, Schematic,
A1R20: Change value to 11K,
Delzte: A1CA5. Replace with black jumper wire,
A1, pin 13 {to A6R104}; Change pin no. to 14.
A1, pin 14 {to AGR104): Change pin no. to 13,
A1C14: Change value to 33 UF.
A1C40: Change value to 50 nF,
A A1R97: Change value to 5K,

CHANGE 1

i 1

Page 52, Replaceable Parts, .
A1 {1220A only): Change HP Part No. to '
01220-86531.
A2 (1220A only): Change HP Part No. to
01220-66530. y
A3: Change HP Part No. to 01220-66527.
Ad: Change HP Part No. to 01220-61121.
Add: MP32, HP Part No. 01220-00621, SHIELD

ATTENUATOR {FORMERLY A2MP1, MODfFIEDL

Page 53, Replaceable Parts,
A1 (1220A only): Change HP Part No 0 ;'
. 0122066531, .
A Add: A1A1, HP Part No 0122066511 'BOARD '
\ | ASSEMBLY TRIGGER WITHOUT
. 'SWITCH.
. A AIAG Change HP Part No. to 0122051902.

!

) i ) : -
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Page 5-3, Replaceable Parts (Cont'd),
A Add: A1ABA1, HP Part No. 01220-66523, BD AY
' FRONT, INCLUDES A1A6C33 THRU ATAGC36,
A1AGR67, AT1ABR68, A1AGR 105, AND ASSO-
CIATED SWITCH WAFER.
A Add: A1ABA2, HP Part No. 01220-66523, 2D AY
REAR, INCLUDES A1A6R88 THRU A1AG6R95
AMD ASSOCIATED SWITCH WAFER,
£ Add: ATABMP4, HP Part No. 01220-00624 BRACKET.
Page 5-4 Replaceable Parts, K
Add: A1ABRS5, HP Part No. 0698 3263, R F 500K
f +-1% 7/8W FLM, -
- A2 (1220A only): Change HP Part No to
01220-66530.
v & Add: A2A1, HP Part No. 0122066510 BOARD
ASSEMBLY AMPL WITHQUT SWITCHES.

'
i

| :

i . .
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CHANGE 1 {Cont'd)

Page 5-4, Replaceable Paris (Cont'd),

A A2A105; Change to HP Part No. 01220-61901, BD
AY SWITCH.

A Add: A2A105A1, HP Part No. 1122066528, BD AY
FRONT, INCLUDES AZA105MPS, A2A105R 101,
AND ASSOCIATED SWITCH WAFER,

A Add: A2A105A2, HP Part No. 01220-66526, BD AY
MDL, INCLUDES A2A105MP5, A2A105R 107,
AND ASSOCIATED SWITCH WAFER..

Page 5-a, “eplaceable Parts (Cont'd),
A Adu. A2A105A3, HP Part No. 01220-66525, BD
AY REAR, INCLUDES A2A105MP4, A2A105R 159,
AND ASSOCIATED SWITCH WAFER.
A A2A205: Change to HP Part No. 0122061901, BD
AY SWITCH.
Page 5-5, Replaceable Parts,
Delete: AZW1T and AJW2.
A3: Change HP Part No. 10 0122066527
A Page 5-11, Schematic,
A1ABRY5: Change value to 500K,

A CHANGE 2

Page 5-2, table 53,

A4: Change HP Part No. to 01220-61122.

Deilete: MP8 and MPS. .

MP14 (01220-00221): Change HP Part No. to
01220-00222. '

Deleta: MP26 and MP27.

Add: R105, HP Part No. 2100-2488, R-VAR 10K
20% 0.5W LIN {(FORMERLY A1ABR105).

Add: R159, HP Part No. 2100-2488, R-VAR 10K

i, 20% 0.5W LIN (FORMERLY AZ2A105R 159),

Add: R259, HP Part No. 2100-2488, R-VAR 10K
20% 0.5W LIN (FORMERLY A2A205R259).

Add: W5, HP Part No. 01220-61624, CBL AY PWR
SW, INCLUDES W551, HP Part No. 3101-1732.

Page 53, table 53,

A1AB: Change HP Part No. to 0122061904,

.~ ATABAY: Change to HP Part No. 01220-66533, BD
AY FRONT, INCLUDES A1A6C33 THRU
A1AGC36, A1AGR67, A1AGR68, AND ASSOCI- |
ATED SWITCH WAFER.

Revis_ion A

’ B

i

Page 5-4, table 53,
Delete: ATAGR 105, .
A2A105: Changa HP Part No. 10 01220-61903.
A2A205: Change HP Part No. to 0122061903,
AZ2A105A3: Change to HP Part No. 01220-66532,
BL'AY REAR, INCLUDES A2A105MP4, AND
ASSQCIATED SWITCh WAFER,
Page 5-5, 1able 53,
Delete: A2A105R 159.
Page 56, Assembly A4 table,
Ad4: Change HP Part No. to 0122061122,
Delete: A4C1, A4MP2, and A451,
Add: A4W1, HP Part No, 0122061626, CABLE
ASSY:PWR MODULE.
Page &7, figure 5-2,
Delete: A4C1.
A451: Change reference designator to WESH,
Page 5-9, figure 53,
R159: Delete note which says part of A2A105
{A205).
Pagz 5-11, figure 54,
R105: Show as a main assembly partinstead of part
of A1A6.




?"‘SAFE’TY' SUMMARY

The following general safety precautions must be observed during all phases of operation, seruice, and repair
of this instrument. Failure to comply with these precautions or with specific warnings elsewhere in this
manual violate safety standaerds of design, manufacture, and intended use of the instrument. Hewlett-
Packard Company assumes no liability for the customer’s failure to comply with these requirements.

GROUND THE INSTRUMENT,

To minimize shock hazard, the instrument chassis and cabinet must be connected to an electrical ground.
The instrument is equipped with a three-conducter ac power cable. The power cable must either be plugged
into an approved three-contact electrical outlet or used with a three-contact to two-contact adapter with the
grounding wire {green) firmly connected to an electrical ground (safety ground) et the power outlet.
The instrument power jack and the power cable mating plug meet International Electrotechnical Commission
(IEC) safety standards. '

DO NOT OPERATE IN AN EXPLOSIVE ATMOSPHERE.

Do not operate the instrument in the presence of flammable gases or fumes. Operation of any electrical
instrument in such an environment constitutes a definite safety hazard.

KEEP AWAY FROM LIVE CIRCUITS.

Operating personnel must not remove instrument covers. Component replacement and internaf vdjustments
must be made by qualified maintenance personnel. Do not replace components with power cably connected.
Under certain conditions, dangerous voltages may exist even with the power cable remoyed. To avoid
injuries, always disconnect power and discharge circuits before touching them. Use a nonmetallic adjusting
tool throughout the instrument. Pt

DO NOT SERVICE OR ADJUST ALONE.

Do rot attempt internal service or adjustment unless another person, capable of rendering first aid and
resuscitation, is present. Use extreme caution whin servicing the high voltage section because voltages

&angeroun to life are present.
USE CAUTION WHEN EXPOSING OR HANDLING THE CRT.

Breakage of the cathode-ray tube (CRT) causes a high-velocity scatlering of glass fragments (implosion).
To prevent CRT implosion, avoid rough handling or jarring of the instrument. Handling of the CRT shall be
done only by qualified maintenance personnel using approved safety mask and gloves.

DO NOT SUBSTITL""E PARTS OR MODIFY INSTRUMENT.

Because of the danger of introducing additional hazards, do not install substitute parts or perform any un-
authorized modification to the instrument. Return the instrument to a Hewlett-Pachard Sales and Service

Office for service and repair to ensure that safety features are maintained.

DANGEROUS PROCEDURE WARNINGS.

Warnings, such as the example below, are provided throughout this manual Instructions contained in the
warnings dre for your protection and must be observed.
‘ .

4 ———————— WARNING f mm—
»

Dangerous voltages, capable of causing death, are lpresent in this instrument.
Use extreme caution when handling, testing, and adjusting.
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