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CERTIFICATION

Hewlett-Packard Company certifies that this instrument met its published
specifications at the time of shipment from the factory. Hewlett-Packard
Company further certifies that its calibration measurements are traceable
to the United States National Bureau of Standards, (o the extent allowed
by the Bureau’s calibration facility, and to the calibration facilities of othier
International Standards Organization members.

WARRANTY AND ASSISTANCE -

This Hewlett-Packard product is warranted against defects in materials

and workmanship for a period of one year from the date of shipment.
Hewlett-Packard will, at its option, repair or replace products which prove

to be defective during the warranty period prov1ded they are returned

to Hewlett-Packard, and provided the preventive maintenance procedures

in this manual are followed. Repairs necessitated by misuse of the product

are not covered by this warranty. NO OTHER WARRANTIES ARE EX-
PRESSED OR IMPLIED, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANT-ABILITY AND FITNESS ' -
FOR A PARTICULAR PURPOSE. HEWLETT-PACKARD IS NO’I‘ ' !
LIABLE FOR CONSEQUENTIAL DAMAGES.

Service contracts or customer assistance agreements are avatlable for )
Hewlett-Packard products. ] ,
For any assistance, contact your nearest Hewlett-Packard Sales and

Service Office. Addresses are provided at the back of this manual.
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SERIAL NUMBERS

This manual applies directly to instruments with serial
numbers prefixed 1632A and 1633A.

With chanpes described in Section VII, this manual also !
: applies to instruments with serial numbers prefixed
i ; 808— through 1202A.

For additional information about serial numbers, see
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SAFETY SUMMARY

The following general safely precautions must be observad during all phases of operation, service,
and repair of this Instrument. Fallure to comply with these precaullons or with specific warnings
glsewhere In this manual violates safety standarcs ,of design, manufac!ura, and Intended use of the
instrument. Hewlelt-Packard Company ass&mas no Hablmy for the customer'’s failure to comply
with these requirements. y ,

Kl
|

GROUND THE INSTRUMENT. ' ' : ,

To minimize shack hazard, the instrument chassis and cabinet must be connected to an electrical
ground. The instrument. is en‘;wpped with a three-conductor ac power cable. The power cable
must either be plugged into an approved three-contact ¢lectrical outlet or used with a three-contact
to lwo-contac! adapter with the oroupdlng wire (green) firmly connected to an eleclrical ground.

(salety ground) at tye power oullet. “The power jack’ and mating plug of the power cable meet

lnternanonal Electrotechnical Commission {IEC) safely standards.
i

DO NOT OPERATE IN AN EXFLOSIVE ATMOSPHERE. \

Do not operate the instrument in the presence of flammable gases or fumes. Operation or any
electrical instrument in such an env:ronment consmutes a definite safely hazard.

KEEP AWAY FROM LIVE CIHCUITS
Operating personnel must not remove ms!rumenl covers. Component replacement and internal

adjustments must be made by qualified maintenance personnel. Do not replace components with .
power cable connected. Under certain conditions, dangerous voltages may exist even with the

power cable removed. To avoid injuries, always disconnect power and discharge circuils before
touching them, ' ,

DO NOT SERVICE OR ADJUST ALONE.
Do not attemp! internal service or adjusiment unless another person, Lapabie of rendering first aid
and resuscitation, is present.

USE CAUTION WHEN EXPOSING OR HANDLING THE CRT.

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

DO NOT SUBSTITUTE PARTS OR MODIFY INSTRUMENT.

Because of the danger of. introducing additional hazards, do not install substitute parts or perform
any unauthorized modification to the instrument. Relurn the instrument to a Hewlett-Packard
Sales and Service Office for service and repair to ensure that safety features are maintained.

DANGEROUS PROCEDURE WARNINGS.

Warnings, such as the example below, precede potentially dangerous procedures throughout this
manual. Instructions contained in the warnings must be followed.

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

' $5-2-1/76
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Model 1200A/8

General Intarmation

SECTIONIT
GENERAL INFORMATION

1-1. INTRODUCTION.

1.2. This section contains complete instrument
specifications, a description of features, warranty
information, and data for manual and instrument
identification.

1-3. INSTRUMENT DESCRIPTION.

1-4. In the following paragraphs key features of the
instruments are deseribed, both in general and accord-
ing to circuit location,

1-5. GENERAL.

1-6.  Hewlett-Packard Models 1200A and 1200B Dual
Trace Oscilloscopes are elecirically identical, general
purpose instruments. Madel 1200A is a cabinet version
with a built-in tilt st.md convenient carrving handleon
top, and fegt mounted on both bottom and rear for
either bench or upright operation. Designed primarily
for rack mounting, the Model 12008 uses only 5-1/4
vertical inches of rack space and has front panel
handles for portability.

1.7, Since all circuitry is solid state, power consump-
tion is only about 50 watts, and 2 cooling fan is not
necded, Complete specifications are given in table i-1,

1-8. VERTICAL CIRCUITS.

1-9. These instruments make it possible to accurately
measure and analyze low level signals. In addition toa
calibrated sensitivity range of 100 V/div to 20 V/div,
the vertical amplifiers have low drift, typically less
than 50 pV per hour, and less than [0 pV peak-to-
peak noise at full 500 kHz bandwidth. Accuracy of low
level signal measurements can be further improved by
use of a front panel 50 kHz bandwidth limit switch.

1-10. Each instrument contains two identical vertical
amplifiers for single or dual channel operation. Either
single-ended or differential signals can be applied,
with a choice of direct or capacitive coupling. Common
mode rejection for differential input signals is from 100
dB at 100 gV/div to 30 dB at 20 V/div. Maximum safe
vertical input potential (de plus peak ac) is 400 volts.

1-11. Seventeen calibrated switch settings provide a
deflection factor range of 100 uV/div to 20 V/div in a
1, 2, 5 sequence, A vertical vernier permits continuous

adjustment between calibrated steps and extends the
least sensitive deflection factor setting to 50 V/div.

e e ey it e e g

1-12. With the dual trace feature, displays can be
obtained of either chunnel alone, both channels to-
pether or one channel versus the other for X-Y compar-
ison. Simultaneous display of two signals is possible
in either a chop or alternate mode of operntion. During
chop, channels are switched at about a 100 kHz rate
during each sweep. In the alternate mode of operation,
the signal applied to each channel is displayed on
alternate sweeps, Sweep is triggered by the channel A
signal in the A, ALT, and CHOP modes and by the
channel B signal in the B mode when using an internal
trigier source, In X-Y operation the signal connected
to channel A is applied to the vertical deflection plates,
and the channel B signal is applicd to the horizontal
deflection plates. Since phase shift between channels
is less than 19 up to 100 kHz, phase ditferences
between the two signals enn be measured accurately.

1-13. HORIZONTAL CIRCUITS.

1-14.  Vertical input signals can be displayed either
versus an internally penerated time base or an exter-
nally applied horizontal signal. Horizontal amplifier
bandwidth is de to 300 kHz (low frequency cut-off is
1.6 Hz when ac coupled), and maximum safe input is
350 V. de plus peak ne. Four calibrated sensitivity
settings provide a deflection factor range of 0.1 V/div

to LO V/div, A vernier permits continuous adjustment

between steps and can be used to extend the minimum

" sensitivity to 2.5 V/div,

1-t5. When the time base generator is used, sweep
can be svnchronized to a vertical display signal, a
rower-line siznal or an external signal up to 1 MHz.
lkruu.or lovel, slope, coupling and sweep mode are also
wb'( “table,

1-16. Sweep speed settings from 1 psee/div to B see/
div are available in twenty-one calibrated steps in o
1, 2, 5 sequence. A vernier control provides continuous
adjustment between steps and extends the slowest
sweep speed to at least 12.5 see/div. Using the direct
readout sweep magnifier, fastest sweep speed can be
expanded to 0.1 psec/div,

1117. By operating in automatic a bright time base is
displayed even in the ubsence of a trigier input signal.
When a trigger signal above 50 Hz is applied, it over-
rides the automatic cirenit and -ontrols the sweep.
Free-run operation provides a2 non-synchronized base
line that is not affected by incoming trigger signals,

1-18. Single sweep operation can be used with any
type of display and is particularly useful for viewing or
1-1
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General Information

photographing transient waveforms. One sweep is
displaved,  and ' then the sweep circuits must be
manuatly reset to operate mgain. By pressing a push-
button the eircuits are immediately reset, and the time
delay needed for a slow sweep to end is eliminated.

1-19. OPTIONS.

120, Options are modifications installed on HP
instruments at the factory and are available on
request. The tollowing options wm-n(l the usetulness of
the 1200A and 12008 ! _e!

NOTE /!

Replaceable parts for u,)hu,n.\ covered by
this manual are provided! in Section VI
except for Option 006 which is covered

in Section VII.

i

OPTION 001: Operates from a 230-volt ac power

sSOUrce,
1

OPTION 002: The standard instrument with a special
CRT has P2 phasphor.

OPTION 004: CRT has Pi phosphor and an mtern.al
graticule.

OPTION 006 (1200B only): Provides three rear panel
connectors in parallel with front panel input connee-
tors. Refer to Section VI for details and parts list,

OPTION 007: CR'T has P7 phosphor. An amber contrast
filter is also supplied.

OPTION 011: Has aluminized CRT with P11 phosphor,
Also, a special A6 assembly in this option disables
the intensification feature of the BEAM FINDER be-
cause P11 phosphor is easily burned by high-intensity
displays.

OPTION 015 (not covered in this manual): Vertical
channel outputs threugh rear panel connectors,

OPTION 602: CRT has P2 phosphor and no graticule,

OPTION 607: CRT has P7 phosphor and no graticule.

-2

Model 1200A/8

OPTION 611: CRT has PL1 phosphor, is nluminized,
and has no praticule, Also. n special AS assembly
in this option disables the intensification feature of

the BEADM FINDER because P11 phosphor is e.l-ﬂly -

burned by high- 1ntvnally displays.

OPTION 631: CHT has Pil.phesphor and no graticule.

1-21. INSTRUMENTS COVERED BY

MANUAL. ,

Jo2 Attached te the instrument is o serinl npumber
plate. The serinl number is in the form: GO00AGO000.
It is in two parts; the first four digits and the letter
are the serial prvﬁ\c and the Qast five digits are the
suffix. The prefix is the same for oll identieal instru-
ments: it chinges only when ot change is made to the
instrument: The suffix however, is assigned sequen-
tinlky and is different for each instrument. The con-
tents of this manual apply to instruments with the
serial number prefixtes) bsted under SERIAT, NUM-

BERS an the title page,

B22 An instrument manufactured ofter the printing

of this manual may have a serinl number prefix that

is not listed on the title page. This unlisted serial
number prefix indicates the instrument is different
from those deseribed in this manual, The manual for
this newer instrument is accompanied by a yellow
Manual Changes supplement, This supplement con-
txins “change information” that explains how to adapt
the manual to the newer instrument.

1-21. In addition to change information, the supple-
ment may contain information for correcting errors
in the manual. To keep this manual as current and
aceurate as possible, Hewlett-Packard recommends
that you periodically request the latest Manual
Changes supplement. The supplement for this manunt
is identified with the manual print date and part
number, both of which appear on the manual title
page. Complimentary copies of the supplement are
available from Hewlett-Packard.

1%, For information concerning a serinl number
prefix that is not listed on the title poge or in the
Muanual Changes supplement, contitet your nearest
Hewlétt-Packard office.




Model 1200A/B

- General Information

Tahble 1-1. Specifications

i

-DEFLECTION FACTOR: :
Ranges: from ()I mV/div to 20 Vsdiv (17 posi-

VERTICAL AMPLIFIERS

1

tions) in 1, 2, 5 sequence. £ accurncy with
Vernier in calibriated position,

Verpler: continunusly variable between all ranges;
extends maximum deflection {actor to at least 50
Vdiv, o

BANDWIDTH: d¢ to 500 kHz with a maximum rise-
time of (L7 msee. 2 Hz to 500 kHz when ac-
coupled. Front panel control provided to reduce
upper frequency limit to approximately 50 kHaz.

NOISE: less than 20 uV rms measured tangentially
at tull bandwidth.

INPUT: difterential or single-ended on all ranges,
selectable by front panel control.

COMMON MODE: (dc input coupling)

Frequency: de to 10 kHz on ali ranges.

Rejection Ratio: at least 100 dB (HO 800 to 1) on
0.1 mV/div range, decrensing by less than 20 dB
per decade of deflection factor to at least 10 dB
on the 0.2 V/div range; CMRR is at least 30 dB
on the 0.5 V/div to 20 V/div ranges.

Voltage: common mode signal up to £10 V (de +
peak ae) on 0.1 mV/div to 0.2 V/div ranges; $400
V tde + peak ac) on ail other ranges.

INPUT COUPLING: front punel selection of DC, A(‘
or OFF for both + and — inputs,

"INPUT RC: 1 megohm shunted by 45 pF; censtant on

all ranpes.

MAXIMUM INPUT: 100 volts tde + peak ac).

DISPLAY: Channel A; Channel B; Channels Aand B
(either Chop or Alternate). Channels A and B vs
horizontal input (Chop only). Channel A vs B
(A-vertical, ' B-horizontal).
approximately 10 kHz.

. INTERNAL TRIGGER: hy Channs signal for A,
Chop, and Alternate displays. hnnnel B signal
for B (llspl.w

ISOLATION: preater than 30 dB between channels
at 500 kHz, with input connectors shielded.

, PHASE SHIFT: (for Channel A vs B) less than 1°

to 100, kHz (Verniers in calibrated position),.

TIME BASE

SWEEP:

Ranges fmm t usee Aiv to 5 see/div {21 positions)
in 1, 2, 5 sequence, t.m aceuracy with Vermer in
calibrated position.”

Vernler: continuously variable between ranges; ex-
tends slowest sweep to at least 12.5 sec/div.

X10 MAGNIFIER: indicates magnified sweep time/
division directly with 5% aceuracy.

AUTOMATIC TRIGGERING: baseline is dlsplayed m
nbsence of an input signal, |

Infernal: 50 Hz to above 500 kHz on most sngnals
musmg 0.5 division or more vertical deflection.

Triggering on line frequency also selectable.
' | [

Chop frequency is

External: 50 Hz to above 1 MHz on most signals at
least 0.2 volt peak-to-peak. Input impedance is 1
megohm shunted by approximately 20 pF,

Trigger Slope: positive or negative slope on internal,
external or line trigger signals.

AMPLITUDE SELECTION TRIGGERING:

internal: de to above 500 kHz on signals causing
0.5 division or more vertical deflection,

External: dc to 1 MHz on signals at least (0.2 volt
peak-to-peak. Input impedance is 1 megohm
shunted by approximately 20 pF. :

Trigger Level and Slope: internal, any point on verti-
eal waveform displayed; or continuously variable
from +100 V to —100 V on either slope of the
external trigger signal.

Trigger Coupling: dc or ac for external, line, or
internal triggering. Lower ae cutoff is 2 Hz for
external; 5 Hz for internal.

SINGLE SWEEP: sclectable by front panel switch.
Reset pushhutton with armed indicator light.

FREE RUN: selectable by front panel switch.

MAXIMUM INPUT: £330 volts {(de + peak ac).

HORIZONTAL AMPLIFIER.

BANDWIDTH: d¢ to 300 kHz With
coupled, low frequency cutoff is 2 Haz.

DEFLECTION FACTOR: -

Rangee: 0.I' V/div, 0.2 Vzdiv, 0.5 V/div, and 1
Vdiv. ; :

Vernier: umtmuouals vnn.nb!o hetween mngcs, ex-
tonds maximum deflection factor to at least

2.5 V/div.

INPUT. ~mgle—endod

INPUT RC: §{ megohm shunted by upprnmmntely 20
ph.

MAXIMUM INPUT: £330 volts fdc +'peak .m)

input ac-

GENERAL .

CATHODE-RAY TUBE:

Type: mono-accelerator, 3 000 volt accelerating po-
tential: P31 phosphor standard; etched safety

 glass faceplate reduces glare.

Graticule: 8 x 10 divisions; parallix- free internsl
graticule; 0.2 subdivision markings on horizontal
and vertical major axes, | div =1 cm.

intensity Modulation: +2volt signal blanks tmce nf
normal iniensity; +8-volt signal blanks any inten-
sitg. De-coupled input on rear’ panel; amplifier
rise time approximately "00 ns; input reststonce
is B, kilohms.

CALIBRATOR:

Type: line frequency aquare wave

Quiput: I volt :1.5%, front panel cunnector.

BEAM FINDER: pushbutton to locate beam on CRT
-screen regardless of setting of vertical, horizontal

- and intensity ¢ontrols. The intensification feature
is disabled in instrumenis having a CRT with P11

! phosphor,

i
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Model 1200A/B

Installation

SECTION 1
INSTALLATION
2-1, INTRODUCTION 8120-0698 8120-1369 8120-1378
2.9, Thlb section contains information and instruc-
tions necessary for installing and interfacing the Model
1200A or 1200B Dual Trace Oscilloscope. Included are
initial inspection procedures, power and grounding 8120-1351 81202104 8120-1689

requirements, installation instructions, and procedures
for repacking the instrument for shipment.

2-3. INITIAL INSPECTION.

2.4, 'This instrument was carefully inspected both
mechanically and clectrically before shipment. It
should be free of mars or scratches and in perfect'
electrical order upon receipt. To confirm this, the
instrument should be inspected for physical damage
incurred in transit, If the instrument was damaged in

transit, file a claim with the carrier. Test the electrical '

performance of the instrument using the perfnrmance
test procedures outlined in Section V, If there i8
d’:mnge or def‘uency, see the warranty in the front of
_this manual,

L

I WARNING I

Read the Safety Summary at the front of
W the manual before installing or operating
the instrument.

2-5.  POWER CORDS AND RECEPTACLES.

2- 6 Figures 2.t and 2.2 illustrate standard configura-
tions used for HP power cords. The number directly
ubove each drawing is the HP part number for a power
cord equipped with a connector of that configuration.
If the appropriate power cord is not included with the
instrument, notify the nearest HP Sales and Service
Office and a replacement cord will be provided.

o B120-0696 8120-1692

§I201703 © B120-2296 81201521

1200A-02-11-78

Figure 2-1. Model 1200A Power Cable Configurations

e i

i

K
Lo

Figure 2.2. Model 12008 Power Cable

2-7. POWER REQUIREMENTS.

1200A-03-11-78

Configurations

t2.8. Muodel 1200A or 12008 can be operated [rom any
ipower source supplying 115 V or 230 V, £10%, 47 to
440 Hz. Power dissipation is approximately 50 VA,

CAUTION

nstrument damage may result if the line-
voltage selection switch is not correctly
set for th: proper input power source.

2 9 The mstrument is normally set at the factory for
115-volt operation. To operate the instrument from nny
other ac power source, proceed as follows:

a. Verify that power cable is not onnected to any
input power source,

b. Set line voltage SELECTOR switch on rear
panel to 230 V,

¢. Replace L5-umpere line FUSE (FI) with 0.8-
ampere fuse (HP Part No. listed in Section VI}, ‘

d. Conneet input power cable to 230 Vac source.

2-10. REPACKING FOR SHIPMENT.

2-11. If the instrument is to be shipped to o Hewlett.
Packard Sales/Service Office for service or repair,
1attach a tag showing owner (with address), complete
lnbtrument serial number, and a description of the
service required.

2-12. Use the original shipping carton and packing"
material, If the original packing material is not avail-
able, the Hewlett-Packard Sas/Service Office will
provide information and recommendations on materi-
als to be used.

21
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- 0.

.

12,

1.

4.

. Time/Division.

POWER. Applies primary power to instru-
ment,

Indicator. Lights when power is applied.

TRACE ALIGN. Aligns trace with horizontal
nxis. .

FIND BEAM. When pressed, returns offset
beam to CRT screen,

INTENSITY. Adjusts brightness of CRT dis-
play.

FOCUS. Adjusts sharpness of display.

i 1
CAL. Provides I V pk-pk, line frequency,
square wave test signal at [ront panel jack.

POSITION. Aujusts horizontal position of dis-
play.

SWEEP/EXT HORIZ. In SWEEP, turns on
sweep genérator and allows magnification of
sweep. In EXT HORIZ, determines deflection
factor of externnl signal applied to TRIG &
HORIZ INPUT jack. .

Selects horizontal swcep

speed. = '

Horizontal Vernler. Provides continuous ad-
justment of, horizontal deflection factor be-
tween ranges of EXT HORIZ switch or of
sweep time between ranges of Time/Division
switch.

SOURCE. Selects origin of trigger signal that
starts sweep.

COUPLING. In AC position, selected input
signal is capacitively coupled. In DC position,
input signal is direct coupled.

TRIG & HORIZ INPUT. Jack for applying ex-
ternal trigger signals to sweep generator or
external horizontal signal to honzonta! nmph-
fiers.

16.

17.

18,

19

20.

22,

23.

TRIGGER LEVEL. Selecis point on trigger
waveform that starts sweep. In AUTO posi-
tion, nutomatic triggers are generated at about
a 40 Hz rate.

SLOPE. Selects positive or negative-going
slope of trigger signal to start sweep.

RESET. In SINGLE mode, pressing the push-
button resets sweep to zero, and releasing it
arms circuit preparatory to receipt of. trigger.
Indicator lamp glows when sweep circuit :s
armed.

MODE. In NORM, sweep is periodically
‘started by incoming trigger signal. In SINGLE,
sweep is triggered only once, then must be
manually reset. In FREE RUN, sweep cycles
continuously and is not affected by trigger
signals.

Vertical Coupling. Selects capacitive (AC) or
direct (I1DC) coupling of vertical input signals.

In OFF, vertical amplifier input circuit is

grounded and INPUT jacks disconnected.

INPUT. Jacks connect either single-ended or
differentizl input signals to respevtive vertical
nmphf' lers.

i

| BW LIMIT. When pressed, reduces bandpass to

about 50 kHz to attenuate noise level. Press a
second time to restore bandpass.

t i
BAL. Adjustment to minimize trace shift when
changing Volts/Division ranges.

Vertical Vernler. Provides continuous adjust-
ment of vertical defiection factor between
calibrated ranges of Volts/Division switch. In
Cal detent, vertical deflection is selected by
Volts/Division switch position,

Volts/Division. Selects vertical amplifier de-
flection factor in seventeen calibrated steps.

DISPLAY. Selects single channel, chop, alter-
nate or A vs B CRT display.

POSITIONW. Adjusts vertical position of dis-
play.

4

Fxgure 3-1. Con!ro[s and Connectors

P v
e v ll
. 2l
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Operation

SECTION 1l
OPERATION

3-1. INTRODUCTION.

3-2. Front panel control cperation and typical instru-
ment application instructions are presented in this
section. "Though the position of the vertical and hori-
zontal amplifiers in the Model 1200B is to the side of
the CRT instead of below it, the controls and connec-
tors are identical to those of the Model 1200A, There-
fore, for simplicity, only operation of the Model 1200A
is discussed in this section.

3-3. CONTROLS AND CONNECTORS.

34, As a quick reference, figure 3-1 shows the instru-
ment’s front panel with a brief deseription of control
and connector applications. Since the Channel Aand B
controls are identical, only those for Channel A are
described in the figure. For a more detailed explana-
tion of control and connector use, refer to the following
paragraphs.

3-5. Trace Align. This screwdriver adjustment is
used to position the trace parallel to the horizontal
graticule lines. Since external magnetic fields may
shift the trace, check alignment each time the instru-
ment, is moved to n new location, and readjust when
necessary. '

3-6. Find Beam. Pressing this pushbutton increases
intensity and reduces amplifier gain enough toreturn a
displaced beam on screen, This enables the operator to
locate the beam and determine the uction necessary to
center a display (examples: reduce input signal ampli-
tude, change coupling, adjust deflection factor, trigger

level, dc balance, position controls, or intensity). When J

centered properly, the beam remains on screen when
the pushbutton is released.

NOTE

Due to phosphor burn sensitivity, instru-
ments with a PII phosphor do not have
the heam finder intensification feature.

3-7. CAL Ja~k. This jack provides a 1 V pk-pk square
wave signal, at power line frequency, to calibrate verti-
cal deflection or compensate a divider probe. Signal
amplitude is accurate to t1.5%. |

3-8. Sweep/Ext Horlz. This switch is used to select
either of two mades of horizontal eircuit operation. In
the SWEEP X1 or MAG position a sweep signal is
penerated to establish a time bhase refercnee for verti-

g
)y

[

1
cal signals, Selecting MAG increases horizonial ampli-
fier gain and, thus, sweep speed, by a factor of ten.
]
P

e

NOTE '
]

In either the X1 or MAG position, sweep
speed is read directly from the Time/
Division dial, and no caleulations are
required,

39. In the EXT HORIZ position, the switch disables
the sweep generator and applies external input signals
to the horizontal amplifiers. Four switch settings pro-
vide calibrated horizontal deflection factors from 0.1 to
1 volt/division when the Horizontal Vernier is in the
CAL detent.

3-10. Time/Division. This switch controls the time
required for one horizontal division of sweep. Sweep
speed settings from 1 psec/div to 5 sec/div are avail-
able in twenty-one calibrated steps in a 1, 2, b
sequence. A vernier control provides continuous |
adjustment hetween steps and extends the slowest '
sweep speed to at least 125 see/div. Using the direct
readout sweep magnifier, fastest sweep speed can he
expanded to 0.1 usec/div.

3-11. Horizontal Vernler. There are two Auses for

this control, one for each function of the SWEEP/EXT
HORIZ switch. In the SNEEP mode, the vernier pro-

vides continuous adjustment of sweep speed between |

the calibrated positions of the Time/Bivision switch
and extends the 5 sec/div range to at least 12.5 sec/div.
In the EXT HORIZ mode, it provides continuous ad-
justment of horizontal deflection factor between the
cilibrated positions of the EXT HORIZ switch- and
extends the 1 Vzdiv deflection factor to at least 25 V/
div. When this control is rotated fully clockwise to the
CAL detent, time per division and horizontal deflection
factors are calibrated to the front panel 'control
settings. - ‘

| te
3-12. Trigger ‘Source. The SOURCE = switch
selects trigger signal origin. In the LINE position o
signal at the frequency of the power line is used for
triggering. When the INT setting is selected, the Chan-
nel A vertical deflection signal triggers the sweep
during A, ALT or CHOP display; the Channei B signal
is the trigger fora B display. To trigger ¥ith an ex-
ternal signal, set the switch to the EXT pesition and
apply a trigger to the TRIG & HORIZ INPUT jack.

;

3-13. 'Triggar Level and Slopé; The print on a
trigger signal that starts the sweep is selecte}d by the

b i 3_‘
y

Lt SRR
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Operation

LLEVEL eontrol. This point can be chosenovera—100V
to +100 V range when triggering by external signal or
at any point on the displayed waveform when trigger-
ing by internal signal. Set SLOPE to positive (+) to
trigger on the postiive-going portion of a signal or
negrative (—) to trigger on the negative-going portion.

3-14. By setting the LEVEL control to AUTO (fully
counter-clockwise detent), the instrument is automa-
tically triggered at n 40 Hz rate with no signal applied.
In AUTO, however, if a trigger signal greater than
about 50 Hz is applied, it overrides the automatic
circuitry and triggers the sweep.

3-15. Mode Switch, This switch selects the type of
sweep operation to be used, In the FREE RUN . posi-
tion, the sweep generntor runs free at a rate controlled
hy the Fime/Division switch. In the NORM position,
input trigger signals (internal or external) produce a
sweep on the CRT. In the SINGLE position, an
incoming trigger signal produces one horizontal sweep
eycle. The sweep penerator must then be manually
reset before the next trigger signal will produce another
sweep ‘eycle. To reset and arm the sweep generator,
press and release the RESET pushbutton. The indica-
tor lamp in the RESET pushbutton will glow when the
sweep generator is armed and extinguish when the
sweep cycle is complpréd.
3-16. Irput Jacks (Channel A or B). The + and —
INPUT jacks are used to apply an external signal up
to gOO V (dc + peak ac) to the vertical deflection cir-
cuits. For a single-ended signal, use either connector
depending on the direction of deflection desired. Sig-
nals applied to the +INPUT jack are displayed in-phase
on the CRT, und signals applied to the —INPUT jack
are inverted. Use both connectors to apply a differen-
tial input signal. The amplitudes of the two input sig-
nals are algebraically subtracted. As a result, one
wavelform is displayed on the CRT. and common mode
{in-phage) components of the signal are rejected.

3.17. BW LImit (Channel A or B). Pressing this lock-
ing pushbutton switch connects a capacitor across the
output circuit of the vertlcal preamplifier and reduces

bandwidth from 500 kHz to about 50 kHz. Standard
value for this capacitor (AIALCLI3 for Channel A
and A2A1C13 for Channel B) is 80 pF. However, other
values can be substituted, as shown in figure 32, to
vary the upper limit of bandwidth anywhere from

about 400 Hz to 100 kHz. Also included in the figure -
is o formula for calculating capacitance values to ob-
tain an upper bandwidth limit of 50 kHz or below,.’

UJse only the chart for higher frequencies.

3.18. The BW LIMIT switch is particularly useful as n
means of rejecting high frequency noise when measur-
ing low level signals. To return full 500 kHz band-

width, press the switch a second time until it is in the -

out position.

32
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3-19. Volts/Division (Channel A or B). This switch
selocts the vertical deflection factor of the display in
mV/div or V/div. Seventeen settings provide calibrat
ed steps from 0.1 mV/div to 20 V/divin e 1, 2, 5
sequence. When the Vertical Vernier control is in the
CAIL detent, multiply the number of vertical divisions
of detlection by the Volts/Division switch setting to
determine input signnl pk-pk amplitude. If o divider
probe is used, multiply this product by the division
ratio. For example: if 3.5 vertical divisions are
deflected when Volts/Division is set to 20 and a signal
is applied to the vertical input connector via a 10:1
divider probe, then 3.5 x 20 x 10 = an input signal of
700 V pk-pk.

3.20. Vertical Vernier (Channel A or B). When
this control is set to the fully clockwise CAL detent,
vertical deflection is calibeated to the Volts/Division
switch. By rotating the Vertical Vernier from the CAL
detent, vertical deflection factors are continuously

adjustable and the 20 V/div setting can be'extended to

at jeast 50 V/div. However, vertical deflection is cali-
brated to the Volts/Division switch only when the
Vertical Vernier is in the CAL detent,

3-21, Display Switch. This five position switch
selects the type of displny presented on the CRT.
Input signals can be displayed singly or simultaneous-
ly, as explained below.

. Position A: presents a display of the vertical
input signal applied to the Channel A input jacks.

b. Position B: presents a display of the vertical
input signal applied to the Channel B input jacks,

c. Position A vs B: presents nn X-Y display of the
signals applied to the input jacks of both channels.
The Channel A signal is applied to the vertical de-
flection plates, and the Channel B sngmll is applied to
the horizontal deflection plates.

- d. Position ALT: presents n keparate display of
cach channel’s input signal on alternate sweep cycles.
In the INT position of the trigger SOURCE switch, the
Channel A signal is selected to trigger the -;wcep gen-
eralor.

_e. Position CHOP: presents o separate display of
cich channel’s input signal during each sweep cycle.

Channels are switched at about a 100 kHz rate. Sweep

is trigg 'red by the Channel A signal when the trigger
SOURCE switch is set to IN'F.

The Z-AXIS INFPUT
is normally

3-22, Z-axls Input Terminal.
terminal, located on the rear panel,

‘prounded through a shorting link, External intensity

modulation signals applied to this terminal are fed
directly to the gate amplifier. About +2 volts are re-
quired to blank a trace of normal intensity: +8 volts
blank a trace of any intensity.

v,
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QOperation

3-23. OPERATING INSTRUCTIONS.

3-24. Before nattempting to operate the Model
1200A/B, refer to the following paragraphs for de-
tailed operating instructions.

3-25. APPLYING INPUT SIGNALS.

396. For measurements requiring low amplifier de-
flection factors and high impedance levels, a shielded
input connection is desirable. An adapter (Model
10111A) that provides a shielded banana postto-
female-BNC is available for this purpose. For differen-
tial input operation, two adapters can be used. Also
available is o frequency-compensated divider probe
(Model 10001A) to provide a higher input impedance
and reduce circuit loading effects.

3-27. TRIGGER SIGNAL REQUIREMENTS.

328, Sweép triggering requires applieation of a sig-
nal that will start the sweep at the same point on the
displayed waveform during each sweep. Synchronous
triggering is necessary to obtain a stable (jitter-free)
display of a repetilive waveform. To observe two dif-.

- ferent waveforms simultaneously, the signals must
have time-related repetition rates, or otherwise the one

. not harmonically related to the trigger signal will be
non-synchronous with the display.

Madel 1200A/B

3229, Table -1 shows the trigger signal requirements
with various control setting combinations, The table
provides frequency range, amplitude required and
trigger point information for cach possible trigiger con-
dition.

3-30. OPERATING PROCEDURES.

33t Paragraphs 3-32 through 3-41 contain step-by-
step operating procedures. Due to the versatility of
the instrument, numerous applications exist. However,
only the basic operating techniques are explained in.
the procedures. Most of these can then be modified or
combined to fulfill a wide variety of unique require-
ments.

CAUTION

The CRT has a plexiglass safety faceplate
for operator protection. To clean the face-
plate, use a soft cloth or tissue. Never use
coarse or abrasive tissues becouse they
will seratch the plexiglass.

3432 Initinl Turn-on Procedure, 'To turn on the 1200A
or 12008, proceed as follows:

a. Set INTENSITY fully counterclockwise,

b. Set Vertical POSITION (A ond B) to mid-
range,

Table 3-1. Trigger Signal Kequirements

' Required Signal
o Trigger
Mode Slope ~ Source Level Coupling " Frequency Amplitude
LINE Selectable lLine Frequency Internally
NC or AC Connected
‘ AUTO
INT Selectable ne NC to H00 kHz At least 0.5 div
{Any point L of deflection
that can be
displayed.) AC |- 5 Hz to 500 kHz
! NORM
or +or — EXT Selectable ne I BC o1l MHz 0.2 Vio 350V
SINGLE +100 V to pk-pk (de plus peak
10V ) He)
AC 1 L Hzto
I MH:z ,
AUTO DCor AC | 50 Hz to
1 MHz
FREE
RUN Provides a non-synchronous display

34
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c. Set DISPLAY to CHOP.

. Set ants)l)ivisiun (A and B) to 20 V/DIV,

e.  Set Vertical Vernier (A and B) to CAL detent.
£ Set BW LIMIT (A and B) to the out position.

g. Set + and —Vertical Coupling (A and B) to
OFF.

h. Set Horizontal POSITION to midrange.
“i. Set SWEEP/EXT HORIZ to X1.

j. Set Time/Division to 2 mSEC/DIV.

k. Set Horizontal Vernier to CAL detent,

. Set MODE to FREE RUN.

m. Set SGURCE to INT.

n. Apply operating power (refer to power re-
quirements paragraph in Section ), turn on POWER
switch (note that indicator lights), and aliow at least
15 minutes for warmup. '

o. Adjust INTENSITY and FOCUS for two sharp
and just visible traces.

3-33. Trace Allgnmeni and Amplifier Balance. To ad-
just the display for proper trace alignment and ampli-
fier balance, proceed as follows;

a. Do: initinl turn-on procedure in paragraph
332,
b. Using Vertical POSITION controls, set traces

on horizontal graticule lines.

¢. Adjust TRACE align so that traces are aligned
parallel to horizontal graticule lines.

d. Turn channel A Volts/Division switch from 20
V/DIV to 0.1 mV/DIV,

e. I'channel A trace shifts, adjust chanﬁeIABAL
until trace remains stationary when Voitsr’l)w:smn
switch is turned.

f. Repeat steps d and e for channel B,

3-34. Free-run Sweep Mode. The following procedure
explains how to obtain a free-run mode dlsplay of the
1-volt p-p calibrator signal on channel A:

a. Do initial turnon procedure in paragraph
332, ‘ -

b, Set DISPLAY to A,

i

Qperation

e. Set channel A Volts/Division to 0.2 V/DIV.
d. Set channe]l A +Vertical Coupling to AC.

e, Connect Cal 1 VOLT signal to channel A
+INPUT jack.

.f. Note free-running (unsynchronized) display, b
vertical divisions in amplitude, of calibrator signal.

3-35. Normal Sweep Mode. The following procedure
explains how to obtanin a normal mode display of
the 1-volt p-p calibrator signal on channel A:

a. Do initial turn-on procedure in paragraph
32

b. Repeat steps b through e for free-run opera-
tion. |

¢. Set MODE to NORM.

d. Adjust TRIGGER LEVEL (or set to AUTO),
and note stable display, 5 vertical divisions, in ampli-
tude, of calibrator signal.

3-36. Single Sweep Mode. Tou initinte a single sweep
display, proceed as follows:

a. Do steps A nnd B of normal sweep mode oper-
ation (paragraph 3-15), and set TRIGGER LEVEL to
‘midrange.

b, Set MODE to SINGLE and channel A +Verti-
cal Coupling to OFF.

¢. Pressand relense RESET pushbutton. Note that

RESET indicator lights to signify sweep circuits are

armed.
' NOTE

Pressing RESET will immediately reset
sweep without normal delny for sweep
termination.

d. When sweep is armed, the first trigger input
{in this case the trigger is applied internally since
SOURCE is set to INT) will initiate one sweep cycle.
Set +Vertical Coupling to AC and note a display. After
the sweep cycle, the indicator goes out until the sweep
is manually reset again {step ¢).

3-37. Extemal Horlizontal Input. In this type of opera-
tion, the horizontal circuits perform’ as an amplifier
instead of a sweep generator, Proceed as follows:

a. Turn on POWER, and allow at least v min-
utes for warmup. ‘

b. Set SWEEP/EXT HORIZ to EXT HORIZ
position at desired sensitivity.



Operation

¢. Set Horizonte] COUPLING to either DC
tdirect) or AC (ecapacitive).

d. Connect signal to TRIG & HORIZ INPUT jack.

e. Set INTENSITY, FOCUS, DISPLAY, PO-
SITION, and Huriznm"‘ll Vernier for required display.

3-38. Single Channe'i QOperation. To obtain a display
on only one channel, pmccefl ns follows:

a. Do initial turn on procedure in paragraph
332, except set DISPLAY to A or B{

h. Set Vertical Couplmg to AC (cap.lcrtlve) or DC
{direct).
t
¢. Set Volts/Division for required deflection
factor.

d. Leave BW LIMIT to out position for 500-
kHz bandwidth, or press to in position for 50-kHz
bandwidth.

e. Connect single-ended input signols between +
or —INPUT jack and ground jack (signals applied
to +INPUT are displayed in-phase on CRT; signals
applied to —INPUT are displayed inverted on CRT).
To display differential signal, connect between + and —
INPUT jacks (ground jack not used),

f. Adjust other controls to meet specific require-
ments.

3-39. Dual Channel Operalion. To obtain displays for _

both channels, proceed ns faliows:

g. Do steps o through f of single channel opera-
tion for channel A and B, and connect input mgnqls
to both channel A and B INPUT jacks.

b. Set DISPLAY to either CHOP or ALT,

c. ALT operation is prefernble for use with fast
sweep speeds; slow sweep speeds will make the dis-
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play llicker. CHOP operation is usually hest for use
with slow sweep speeds; fost sweep speeds will cause
a dotted teace, Set DISPLAY to CHOP when using
EXT HORIZ.

3-40. A+B Operation. To uvbtain one trace which is
the signal applied to one vertical nmplifier displayed
ayrainst the signal applied to the other vertienl ampli-
fier, proceed ns follows:

a. Do initinl turn-on procedure in paragraph
332,

b, Set DISPLAY to A vs B.

¢. Set channel A and B Volts/Division as re-
quired.

d. Set channel A und B Vertical Coupling (one
side pround for single-ended sign dl‘i) te AC (capaci-
tive) or DC (direct). .

e. Connect desired 'vertical signal to chanpel A
INPUT jacks.

f. Connect desired horizontal su:nul to channel B
iNPUT jacks.

g. Adjust channel A POSITION for desired verti-
cal position of display.

h. Adjust channel B POSIT lON for desired hori-
zontal position of display.

3-43. X-Y Operation. To obtain trace(s) which display
channel A and/or channel B on un externatly supplied
horizontal time base, proceed as follows:

o, Set up vertical amplifier(s) for either single
or dual channel operation as explained in parngraphs
308 or 3230,

b. Set up hp'rizonlt;_al amplifier for rxternal hori-
zontal input operation 4s explained in paragraph 3-37.
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Theory

SECTION IV
PRINCIPLES OF OPERATION

[

4-1. INTRODUCTION.

4.2 This section contains both an overall and detailed
explanation of circuit theory. Refer to the uverall block
diagram and figures in this section and the schematics in
Section VII) while reading the text.

43. GENERAL THEORY.

4-4, Following is an overall explanation of circuit
operation based on the block diagram in Figure 4-10. This
data is presented to create a basic understanding of the
instrument in preparation for the detailed theory that
follows.

45, For simplicity, the block diagram is drawn for
function and doesn’t necessarily show all details of the
schematics. ‘

46, This instrument consists of a CRT and seven
modules: two independent vertical prgampliﬁers, 2
horizontal amplifier/sweep generator, a dua! channel
output amplifier, a low voltage power supply, and 2 high

voltage regulator and rectifier. These function as follows.

4-7. VERTICAL PREAMPLIFIER MODULES.

4-8 Since operation of the channel A and B vertical
preamplifiers is identical, the following text is applicable
to either.

49, Incoming signals, singleended or differentiai, are
connected ' to the front jpanel jacks and applied to
three-position coupling switches for either direct {(DC) or
capacitive (AC) coupling to the attenuators. A third
alternative is to switch to OFF, In this setting, the
incoming signal is disconnected internally, and the
attenuator input:is grounded. This can be done to set 3
O-volt reference without removing the incoming signal
from the input jack.

410. The incoming signal is attenuated before being

applied to the preamplifiers when the Volts/Division

switch is set to one of the six least sensitive positions (0.5
to 20 V/div}). In the remaining 11 switch settings, the
incoming signal is applied without attenuation direct to
the preamplifier input

4-11. In addition to amplifying the incoming signal, the
preamplitfier rejects common mode signals, Other features
include an interstage attenuator controlled by the
Volts/Division switch, a front panel BAL adjustment to
keep the CRT trace from shifting when the deflection

!

factor is chanqiéd, and a switch to limit amplifier
'bandwidth to 50 kHz.
Py
412, Two signals are taken from the output of the
preamplifiers: a single-ended signal is applied, via the
DISPLAY switch, to the horizontat preamplifier for use as
an internal trigner, and a differential signal is applied to
the vertical amplifier in the output module for eventual
. application to the CRT's vertical deflection plates.

4-13. HORIZONTAL MODULE.

4-14. The horizontal module can operate in either of two
ways: as a horizontal amplifier or as a sweep generator.
Each mode of operation is explained separately in the
following paragraphs. '

4-15. HORIZONTAL AMPLIFIER. When 'the
SWEEP/EXT HORIZ switch is in one of the four EXT
HORIZ positions, the horizontal module acts as an
amplifier. In this mode, the SOURCE switch is bypassed,
and incoming signals applied to ‘the TRIG & HORIZ
INPUT jack are applied to a coupling switch for either
direct or capzcitive coupling. According to the
SWEEP/EXT HORIZ switch settings, the signal is then
attenuated in one of four steps and applied to the
horizontal preamplifier.

4-16. The preamplifier amplifies the incoming signal and
then applies it to the first horizontal amplifier stage for
further amplitication. At this point in the circuitry a
POSITION control is provided to move the CRT beam
horizontally. The single-ended oulput signal from the
horizontal amplifier is next applied to the output module
for further amplification, conversion to a differential
signat and, finally, application to the CRT" horizontal
deflection plates,

4-17. SWEEP GENERATOR. When the SWEEP/EXT
HORIZ switch is set to SWEEP, the horizontal module
acts as a sweep generator. Two sweep settings can be
selected with the SWEEP/EXT HORIZ switch: xt or
MAG. In the MAG setting, sweep rate and fength are
magnified (increased) by x10; however, in either <zitino
sweep rate is read directly from the Time/Division switch.

4-18, Sweep can be triggered or it can run-free, depending
on the setting of the MODE switch, A negative control
voltage is applied to the sweep generator and it runs-free at
7 rate set by the Time/Diviston switch when FREE RUN is
selected. However, the sweep generator must be triggered
when the MODE switch is set to NORM or SINGLE.
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4-19. A sweep signal Is generated each time a trigger signal
is applied when NORM is selected. In the SINGLE
position of the MODE switch, operation is similar to
NORM except that an incoming trigger signal produces
only one horjzontal sweep cycle, The sweep generator
must then be manually reset before the next trigger signal
can produce another sweep cycle.

4-20. Three trigoger choices can be selected by the
SOURCE switch: an external signal applied to the TRIG &
HORIZ INPUT jack, a signal taken from the vertical
preamplifiers, or. a power-line-frequency signal taken from
the Tow voltage power supply.
4-21. A selected trigger signal is coupled, either direct or
capacitively, to the horizontal preamplifier and is then
amplified and applied to the trigger generator. Upon
reception of the incoming signal, the trigger generator
produces a fast-rise, negative-going step. This voltage step
triogers the sweep generator to produce three output
signals: a sweep signal, an unblanking gate, and a trigger
for alternate channel display.. .

It
LI

4-22, The sweep signal is amplified in the output module
and is then applied to the CRT's horizontal deflection
plates to set a- time-base reference for vertical display
signals. The unblanking gate is applied to an amplifier in
the high voltage power supply and is used to unblank the
CRT during sweep time. In the ALT display mode the
trigger from the sweep generator is used to activate the
multivibrator in the output module.

4-23. Controls in the trigger and sweep generator circuits
permit selection of either the positive or negative-going
slope of the incoming signal for triggering, selection of the
voltage level on the incoming signal that will activate the
trigger generator, and varisble sweep speed calibrated to
the CRT graticule. :

4-24. When the TRIGGER LEVEL control is set to the °

AUTO detent, trigger signals are automatically generated
-at about a 40 Hz rate to present a baseline even in the
absence of a trigger input signal. However, if a trigger
input signal 50 Hz or greater is applied, it overrides the
automatic trigger signals and initiates the sweep cycle.

4-25. OUTPUT MODULE.

4-26. A display switching arrangement in the output
module allows presentation of five types of display:
channet A signal, channel B signal, channel A and B signals
during alternate sweep cycles, channel A and B signals
alternately switched on and off at a 100 kHz rate, and
channel A signal vertically versus channel B signal
horizontally.

4-27. The output module’s vertical and horizontal
amplifiers are controlled by current sources. When the
DISPLAY switch is set to A, a negative voltage is applied
to the A side of the multivibrator. The multivibrator then
operates as a switch to turn on current source A, As a

4-2
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result, vertical amplifier A is turned on, the channel A
signal is amplitied, applied to the vertical output amplifier
for further amplification, and then applied to the CRT's
vertical deflection plates. During this time, a sweep signal
is praduced by the sweep generator, amplified by the
horizontal oc .put circuits, and applied to the CRT's
harizantal deflection plates. On the CRT, the channel A
signal is then displayed versus a time-base reference,

4-28. When the DISPLAY switch |s set to B, operatlon is
identical except that the channel A current source Is
turned off, and the channel B current source s turned on.
Then, only the channel B signal is amplified and applied to
the CRT's vertical deflection plates,

4-29, In the A vs. B setting, the multivibrator turns on
current source A and vertical amplifier A, In addition, the
current source that normally turns on the horizontal
amplifier is coupled through the DISPLAY switch and
turns on vertical amplifier B, Thus, the channel A signal
trom the preamplifier is amplified by vertical amplifier A
and the vertical output amplifier and then applied to the
CRT’s vertical deflection plates. Instead of a sweep signal,
the channel B signal is amplified by the horizontal output
amplifiers and applied to the CRT's horizontal deflection .
pliates for an X-Y type presentation.

4-30. When the DISPLAY switch is set to ALT, the
multivibrator is triggered by a signal from the sweep
generator and it operates in a bistable state. The
multivibrator then turns on channel A during one sweep
cycle and channel B during the next sweep cycle,
Switching is at a rate determined by the setting of the
Time/Division switch, Thus, the channel A and B signals
are alternately applied to the vertical deflection plates
while a sweep signal is applied to the harizontal deflection
plates. In this way, the CRT display is of a different
channel’s signal during each successive sweep cycle, and
the result is a dual-signal presentation on a time-shared
basis. i

'4-31, A negative voltage applied to both the A and B sides

of the muitivibrator causes it to become astable when the
DISPLAY switch is set to CHOP, In this mode, the
multivibrator free-runs at 3 100 kHz rate. In turn, the
current sources switch on and off at the same rate. The
channel A and B signals are amplified and applied to the
CRT's vertical deflection plates via the same paths used
during ALT operation. However, instead of being
displayed separately during alternate sweep cycles, the
vertical display is switched between channels at a 100 kHz
rate during each sweep cycle,

4-32. Each channel has a POSITION controt to vertically
position the signal on the CRT, and a Vernier to adjust
sensitivity between the calibrated settings of the
Volts/Divisian switch. Pressing the FIND BEAM
pushbutton switch reduces the current applied to the
vertical and horizontal amplifiers so that an offset display
can be located and returned to the viewing area.

-
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4.33. Except when the DISPLAY switch Is set to E, the
internal trigger signal taken from the vertical preampiifiers
and applied to the horizontal module is always the channel
A display signal.

4-34. POWER SUPPLY MODULES.

'435. Either 115 or 230 Vac, 47 to 440 Hz, can be
applied to the input of the lnw voltage power supply as
operating power. This voltage is then stepped-up or down
by a transformer, rectified, filtered, and regulated to
produce operating voltages for the various circuits of the
instrument. In addition, the low voltage power supply
modufe produces two other voltages. A line sync signal is
applied to the horizontal module so that the sweep signal

can be synchronized to the power-line frequency, if

desired. Also, 3 1V pk-pk line frequency square wave is
applied to the front panel for use as a calibrating
reference.

4.36. An oscillator, controlled by a regulator, and a
step-up transformer are used in the high voltage power
supply modules to geaerate high voltage for the CRT,
Further, a gate amplifier in the high voltage supply is
pulsed to unblank' the CRT during sweep time. Chop
blanking signals are also applied to the gate amplifier to
eliminate switching cross-over, and external signals can be
applied, via the Z-AXIS INPUT, to intensity modulate the
CRT. The high woltage power supply also contains
circuitry to adjust CRT focus, astigmatism, intensity and
other characteristics, ‘

4-37. DETAILED CIRCUIT THEORY.

4-38. Tne following detailed theory is- sub-divided
according to module type and referenced to fold-ocut
schematics in Section VILl. Each schematic is numbered
and indexed in the appropriate text for easy location. Also

included is a separate detiled block diagram for each -

circuit function.
4-39. VERTICAL PREAMPLIFIER MODULES.

4.40. Qperation' of the channet A and B wvertical

preamplifiers is identical. Therefore, although the -

following theory describes anly the channel A
preamplifier, it is applicable to either channel. Refer to
Figure 4-1 and Schematic 1, in Section VIll, while reading
the following text.

4-41, ATTENUATORS. Either single-ended or, differen:
tial signals can be applied to the vertical amplifier’s
INPUT jacks. A single-ended signal applied between the
positive {J3},and ground (J2) input jacks results in an
in-phase display on the CRT. Conversely, single-ended
signals applied between the negative (J1)} and ground (J2}
inout jacks are displayed inverted on the CRT. To display
a differantial signal, use only the positive and negative
jacks.

. signat from the input jack.

: I Theory

4-42. From the input'iack:s, incoming signals are applied

to threeposition Coupling switches {A1S1 for signals : *.

applied to J1 and A1S2 for signals applliqd to J3). When '
DC coupling is selected, both the d¢ and ac‘ companents of
the incoming signal are direct coupled t§) lhe attenuators.
Only the ac signal componen{ is coupled through
capacitors A1C1 or A1C2 when AC couphng is selected. A
third alternative is to switch A1S1 or A152 to OFF. In
this setting. the incoming signal is disconnected internally,
and the attenuator input is grounded. This can be done to
set a Ovolt reference without removing the mcommg
' ‘ .
4-43. Signal  attenuation is determmed by lhb
Volts/Division switch setting. When the switch is set 10
any of the 11 settings from 0.1 mV/div t0 0.2 stv, the
attenuator is bypassed and the mcommg ‘'signal is appled
direct to the preamplifier input In the six least sensitive
settings {0.5 1o 20 V/div) of the Volts/Division switch,'the |
incoming signal is attenuated by a +100 factor before
being applied to the preamphflers. : ,] .
4-44. The attenuator network I5 essennaliy a frequuncy
compensated voltage divider used to contfql the lnput
level to the preamplifier. Since the resistance of AIA"RZ
approximately eq Jals one-hundreth the totaf fesmance of
A1A2R1 plus A142R2, the attenuator is a 4100 voltage
divider. However, to maintain a constant 100:1 division
ratio over a broad frequency range, capacitors A1A2C2
and A1A2C3 are selected with a;capacitivc reactance equal
to the same proportion as the resistors. Capacitor A1A2C2
is a high frequency compensation capacitof and it is
adjusted for an optimum square wave response {since a
square wave is multi-harmonic) to assure a constant
attenuation ratic over a wide frequency range. Input’
capacitance is set by A1A2C1 and ATA2C4.

4-45, INPUT AMPLIFIERS. When the input signal is
opplied direct to the preamplifier without attenuztion,
A1AIC2 and AJA1CT4 determine the input capacitince.
Input resistance is set by A1AIR2 and A1A1R29, and
input current is limited by ATATR3 and ATAIR30 during
overload. |
4-46. Voltage at the preamplifier input is limited to about
+20V by a diode clamp circuit . consisting of
A1A1CR1-CR4 and associated components. I the voltage
at either input exceeds the voltage at the junction cf
A1AIR14/R15 or ATAIR16/P17, one of the diodes wil}
become forward biased to bypass the excessive current to
ground and limit input voltage.

4-47. The input amplifier is a lhr°e-stage feedback
amplifier with common mode bootstrapping. Field effect
transistor {(FET) A1A1Q1A/Q1B provides the preamplifier
with a high input impedance to prevent loading the
external circuit under test. The feedback amplifier consists
of the pegative input half (A1A1Q1A/Q3/Q6) connected
differentially to the positive input half
{A1A101B8/Q4/Q7). Constant current sources are
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Figure 4-1. Channel A Attenuator and Preamplifier Block Diagram
provided by A1A1Q2 and A1Ai1Q5, and A1A1Q8 and A1A1Q3 and AT1A1Q4, to the drains of AIAIQIA and
A1A1Q9 are low impedance output emitter followers. A1A1Q1B. Since the common mode signal at the FET's
drains, sources and gates is then equal, a O-volt common
4-48. Feedback amplitier gain ranges from about 4,000:1 mode potential is created across the FET. Therefore, the
at 0.1 mV/div to 2:1 at 0.2 V/div. Gain is determined by FET can’t amplify the common mode signal applied to the
the amaount of resistance switched into the emitters of gates, and a high CMRR (100 to 120 dB) is established.
AIA1Q06 and AJAIQ7 by the interstage attenuator, ‘
ATAIRG-R14. BAL adjustment ATAZR15 equalizes the 4-50. Main bias current for the amplifier flows through
de voltage across the interstage attenuator so that changing the FET, the feedback paths {(ATA2R15 and ATATR34),
the Volts/Division switch does not affect the dc output and the third stage transistors (A1A1Q6/Q7). This current
voltage. Vernier balance is achieved by adjusting is set by the voltage across zener diode AJAIVRI,
A1AIR19 so that OV appears across the Vernier appearing across the FET load rexistors (AYATR18R20).
potentiometer in the output amplifier module. Quiescent output voltage of the amplifier is determined by
! . o : the value of ATATVRI.
4-49, The feedback amplifier works in canjunction with a
unity-gain amplifier to improve the common mode 4-51.. The cutput of the feedback amplifier contains a BW
rejection ratio (CMRR). Common mode input signals LIMIT swirch {AtA1S1) and a capacitor (A1TA1C13}).
applied to the + and — inpu* connectors appear at the When the switch is pressed, the capacitor is connected
input (junction of AIATR26/R27) of the unity gain across the feedback amplifier ocutput to reduce bandwidth
amplifier (A1A1010-Q12). The cutput of this amplifier is from 500 kHz to about 50 kHz. As explained in Section
equal to the commaon mode input signal and is applied, via IN, other capacitance values can be substituted to vary the
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upper limit of bandwidth anywhere from about 400 Hz to
about 100 kHz. Pressing the BW LIMIT switch a second
time releases it and restores normal bandwidth,

4.52, The output from A1A1Q6/Q7 drives -emitter
followers ATA1QB/Q9. They, in turn, drive the amplifiers
in the output module and supply an internal trigger signal
to the horizontal preamplifier.

4-53, HORIZONTAL MODULE.

454, Depending on the setting of the SWEEIYEXT
HORIZ switch, the horizontal module can operate zither
as & horizontal amplifier or timebase generatcr. To
simplify the theory, each mude is explained separately,
from input to output, in the following text.

455 HORIZONTAL AMPLITIER. See Figure 4-2 and

Schernatic 5 in Section Vill. The horizontal module serves
as an amplifier when SWEEP/EXT HORIZ switch A4A251

is in one of the four EXT HORIZ settings (0.1 to i

V/DIV), SOURCE switch A451 js bypassed, and incoming

signals connected 1o the TRIG & HORIZ INPUT jack (J7)
are applied to an attenuator network. The attenuator.
consists of resistors A4R2 and A4A2R1-R4, compensated

by capacitors A4AC1 and A4A2C2-C3. Total resistance of

the divider is about 1 megohm, and signal attenuation is
determined by the tap-off point between resistors. For

example: when the SWEEP/EXT HORIZ switch is set to 1

V/DIV the combination of A4R2 and A4A2ZR1-R3 (about

1 megohm) is in series with the incoming signal, and

A4A2R4 (10 kilohms) is in parallel. Thus, attenuation

ratio is 100:1. Ratio of the voltage divider is 50:1 at 0.5

V/DIV, 20:1 2t 0.2 V/DIV and 10:1 at 0.1 V/DIV,

Theory

456, In addition to being attenuated, the incoming signal
can be direct or capacitively coupled. In the AC setiing of
COUPLING switch A4S2, capacitor A4A2C1 Is in series
with the attenuator, and the signal is capacitively coupled.
When the switch is set to DC, the capacitor Is shorted, and
the incoming signal is direct coupled to the horizontal
preamplifier.

4-57. The horizontal preamplifier consists of a three-stage
amplifier and a trigger leve! control circuit. Two things
happen when the SWEEP/EXT HORIZ switch {A4A251)
is set to the EXT HORIZ position: TRIGGER LEVEL
potentiometer A4R3 is disconnected, and the short s
removed from the Horizontal Vernier potentiometer.

4.58. Input impedance is high and, if no signal is applied,
A4A1Q1 base potential is OV, Consequently, A4A1Q2
emitter voltage is about —1.2V. Voltage at the emitter of
A4A1Q5 is also about ~1.2V when DC BAL adjustment
A3A1R10A is properly set. Since the voltage on both sides
of A4AIR3 and AJAZR5A is equal, no bias current flows
through these resistors, and the circuit is balanced. In
‘addition, cusrent passing through the combination of
AAAIR2/RA/R5 is sufficient 1o create 3 1.2V drop across
A4A1IR4. This voltage drop opposes the voltage at the
emitter of AGA1Q2 to produce a quiescent output voltage
of about OV, Thus, with no signal applied, the amplifier is
balanced and no output is produced.

4-59, Amplifier gain is primarily determined by the ratio
of A4ATIR4 to the sum of AJATR3 and A4A2R5A.
Horizontal Vernier A4A2REBA adjusts gain to provide
continuous adjustment of the horizontal deflection factor
between settings of the SWEEP/EXT HORIZ switch. When
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Figure 4-2. Horizontal Preamplifier Block Diagram
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the control is set to CAL, or when operating in the sweep
made, the Horizontal Vernier control is shorted. At high
frequencies, A4A1CT provides additional base drive to
Ad4A102, Due 10 a low A4A1Q1/Q2 base current, dc drift
is reduced, Degenerative feedback from the collector of
AdAIQ3 to the emitter of AJA1Q2 increases amplifier
bandwidth and creates a low output impedance to drive
the input of the following stages. Temperature
compensation is provided by AdA1Q4/Q5,

460, The signal from the preamplifier is next applied
through the SWEEP/EXT HORIZ switch {see Figure 4-3
and Schematic 6), A4A7S51, to the horizontal amplifier
cireuit, A4A1Q10/Q11. Incoming signals are limited to
about 0.6V by diodes A4AI1CR5/CR6 at the base of
emitter follower A4A1Q10. Dc bias on the base of
A4A1Q10 is varied by POSITION control A4R4, via
emitter follower A4A201 and the SWEEP/EXT HORIZ
switch, A portion of the amplified signal at the collector
of A4A1011 is applied to the base of A4A1Q10, via
A4A1R38, as degenerative feedback. Potentiometer
A4ATR36 is used 10 horizontally center the CRT trace at
mid-screen when the POSITION control is at mid-range.
The amplified signal at the collector of A4ATQ1E is

applied to the output module for further amplification

and eventual application to the CRT's horizontal
deflection plates.

461. TIME BASE GENERATOR. When the
SWEEP/EXT HORIZ switch is set to SWEEP, the
horizontal module generates a sweep signal to provide a
time-base reference on the CRT’s horizontal axis.

4-82. Horizontal Preamplifier. See Figure 4-2 and
Schematic 5 input trigger signals can be selected from
three sources by A4S1: external {EXT), internal (INT) or
power-line (LINE}. External trigger signals are applied at
the front panel TRIG & HORIZ INPUT jack, internal
trigger signals are taken from the vertical preamplifiers,
and line trigger signals are power-line frequency signals
taken from the low voltage power supply. The
SWEEP/EXT HORIZ uand SOURCE switches are
interconnected so that the selected trigger signal is applied
to A452, and the two remaining signals are grounded to
prevent interference.

463. In the sweep mode of operation, the attenuator
network is bypassed and the selected trigger signal is
capacitively (AC) or direct {DC) coupled by A452 1o the
input  of the  horizontal preamplifier.  Diodes
- A4A2CR1-CR2 limit the amplitude of the inceming signal
to 0.6V and, thus, permit triggering over an extended
range of input signals. ‘

4-64. The horizontal preamplifier]consists of a trigger
level circuit and a three stage amplifier with a high input
impedance, low output impedance and high current gain.
Horizontal Vernier A4A2R5A is shorted and TRIGGER
LEVEL potentiometer A4R3 is connected in the sweep
made. Transistors A4A1Q4/Q5 provide temperature
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compensation for the amplifier to limit drift and, in
addition, provide a high-input-tolow-output impedance
for trigger level current.

4.65. TRIGGER LEVEL potentiometer A4R3 selects the
point on the incoming signal that will trigger the sweep.
When the potentiometer is varied, so is the amount of
current through A4A1Q4/Q5. Level range is determined
by voltage divider AJAIR7/R8.

4-66. Due to the differential connection of the trigger
tevel and input amplifier circuits, the output voltage at the
collector of A4A1Q3 changes in accordance with the
setting of the TRIGGER LEVEL control. This voltage is
then applied to the input of the trigger generator citcuit as
a composite of the level and input signals. A variable
hold-off fevel is also taken from the circuit, at the top of
A4A1R7Z, and applied to the sweep generator circuit.

4-67. Trigger Generator. The trigger generator can either
be triggered by the signal from the horizonta! preamplifier,
or it can operate automatically, Each type of operation is
explained separately in the following paragraphs,

4-68. See Figure 4-3 and Schematic 6. When the
TRIGGER LEVEL control is not set to the fully
counterclockwise AUTO detent, capacitors A4C2 and
A4C3 are shorted from the circuit. In this case, the signal
trom the harizontal preamplifier.is applied direct to the
SLOPE switch (A454). According to the setting of the
SLOPE switch, either the positive or negative-going
portion of the incoming signal is used to trigger the sweep
cycle. ‘

4-69. The base of A4A1Q6 is grounded, and the incoming
signal is applied to the base of A4A107 when the positive
slope is selected. During the negative alternation of the
incoming signal, the base-to-emitier junction of AJA1Q7
is reverse biased, and the transistor is cut-off, However,
when the positive-going alternation of the incoming signal
reaches sufficient amplitude, A4A1Q7 conducts with a
resultant negative-going collector voltage.

4-70. When the SLOPE switch is set to the negative

_ position, the -base of A4A1Q7 is grounded, and the

incoming signal is applied to the base of A4A1Q6. During
the positive alternation of the incoming signal, AAAIQ6
conducts and. cuts off A4A1Q7. The result is no cutput.
However, when the negative alternation of the incoming
signal reaches a sufficient amplitude, A4A1Q6 cuts off and
A4A1Q7 conducts enough to produce a negative-going
collector voltage. Thus, either the positive or negative
altesnation of the incoming signal can be selected by the
SLOPE switch to produce an output at the collector of
A4A1Q7, :

4-71, The negativegoing signal at the collector of
A4A1Q7 is amplified and inverted by A4A1Q8, Normally,
tunnel diode A4A1ICR4 is in the low voltage state.
However, as the collector of A4A1QS8 rises in a positive

s
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Figure 4-3. Trigger Generator and Horizontal Amplifier Block Diagram

direction, more current flows through the tunnel.diode
until it finally switches to the high voltage state. This
increase in voltage, combined with the prebias voltage
from the combination of A4A1R25R28, is sufficient to
turn on A4A1Q9. As a result, a fast-rise, negative going
step is produced at the collector of A4A1 Q9.

4-72. When the TRIGGER LEVEL control is set fully
counterclockwise to the AUTO detent, the trigger
generator automatically generates triggers at about a40-Hz
rate 1o present a horizontal time base even in the absence
of an incoming horizontal signal. However, incoming
signals of the proper amplitude and frequency averride the
automatic teigger pulses and start the sweep cycle.

473, During automatic operation, capacitors A4C2 and
A4C3 are switched into the input of the differential
amplifier. Thus, the low resistance {ground) dc reference
for the bases of A4A1Q6/Q7 is removed. The base of
A4A1Q6 is held near ground potential by A4ATR15, but
the base of A4A1Q7 is free to follow an auto feedback
signal from the collector of A4A1Q9.

4-74. Automatic triggering rate is determined by the RC
time constant of A4A1R31/C15 and is about 40 Hz. I an
incoming signal of sufficient amplitude and greater than
50 Hz is applied, it will override the automatic operation.
Since capacitors A4C2-C3 are inserted in the circuit, the
TRIGGER LEVEL control is ineffective, and the voltage
level at which overriding signals control the circuit is not
serectable.

4-75. Sweep Generator. See Figure 4-4 and Schematic 7.

~ Depending on the setting of the MODE switch {A4S5), the

sweep generator can:

3. continuously be triggered to generate sweep signals
{normal sweep mode).

b. generate only one sweep when triggered (single
sweep mode). The sweep generator must then be manually
reset before further trigger signals can produce additional
sweep signals. Y

¢. run-free {free-run sweep mode).

476, Normal Sweep. Transistors A4A1Q12/Q13 form a
complementary triggbr Schmitt circuit; that is, both
transistors  either conduct or don't conduct,
simultaneously. The base of A4A1Q12 is armed (set to
obout 0 volt) by controt Schmitt A4A1Q20's erhitter
when the MODE switch {A4SS) is set to NORM. However,
with no input trigger, the trigger Schmitt transistors are
cut off, :

4.77. When a negative-going trigger signal is applied, it is
differentiated by the input resistance/capacitance and
applied, via A4AICR7, to the emirtter of A4ATQ12,
Transistor A4A1Q12 then conducts, and the voltage drop
at the collector turns on A4A1Q13. The voltage at the
emitter of AJA10Q13 then turnson A4ATQ14, and a
negative-going voltage pulse is developed at the emitter.
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4.78. The negative-going pulse at the emitter of A4ATQ14
is opplied 1o three places_:

a to the raultivibrator in the output mcdule for
alternate channel switching.

b. 'to the gate amplifier in the high voltage power
supply to unblank the CRT during sweep time.

c. to the emitter of A4A1Q15 and the anode of
A4AICRI5,

4.79. Before the negative-going pulse is applied to the
emitter of A4A1Q15, the transistor conducts heavily. As a
result, a large voltage is dropped across collectior load
resistor A4ATR52, and the collector becomes positive
enough to:forward bias diodes A4ATCRS-CR11. The
potential at the gate of source follower A4A1Q16 is then
about 5.4V, Amplifier A4A1016/Q17/Q18 conducts and
A4A10Q15/Q23 form a comparator to drive the emitter of
A4A1Q18 to sbout +5.4V, Since both sides of the selected
sweep timing capacitor (either A4A2C5 or A4A2CSE,
depending on. the setting of Time/Division) are equal
(about +5.4V), the capacitor has no charge,
, T

4-80. When a trigger signal is applied to the input of the
sweep generator, a negative-going gate signal is coupled to
the emitter of A4A1Q15 and the anode of A4ATCR15.
Both of these devices are reverse biased and neither
conducts. With no A4A1Q15 cumrent, the collector moves
toward the 50V supply potential and reverse biases
diodes AJAICR9-CR11. Timing capacitor A4A2CH or
A4A2C6 then starts to charge via the following long time

Model 1200A/B

constant path: through the timing resistance
(A4A2R12.R18), A4A2C5/C6, A4AIRES and emitter
follower A4A1Q1B. At the same time, A4A1Q17 and
A4A1Q18 decrease conduction, and the emitter voltage of
AdA1018 moves toward the +50V supply potential at a
rate determined by the time constant of the sweep timing
cepacitance and resistance. Since cumrent through the

timing capacitor is constant, the linear ramp portion of the'.

sweep signal is produced.

4-81. The rising ramp at the emitter of A4AIQIB Is
applied through the Time/Division switch {Schematic 8) to
the output module. By changing the sweep charge time
and charge potential, ramp slope can be altered for the
various sweep speeds. Ramp slope can be varied between
settings of the Time/Division switch by Sweep Vernier
potentiometer AJA2RSB to atlow discreet adjustment of
the CRT display. The Time/Division switch settings are
calibrated on the front panel only when A4A2R58 is set
fully clockwise to the CAL detent Emitter follower
A4A1Q26 is a voltage source for the sweep timing
resistors, - and A4AIRIOB/C/D are sweep timing
adjustments. :

4-82. See Figure 4-4 and Schematic 7. The rising ramp at
the emitter of A4A1Q18 is also applied to the hold-off
discharge, ramp contral and control Schmitt circuits. As
the ramp rises, A4A1024 wrns on and discharges the
holdoff capacitor {A4A2C7-C9, selected by the
Time/Division switch), When the ramp voltage rises
enough to overcome the forward bias on A4A1Q21, the
transistor turns off and consequently turns off A4A1020,

ALT
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10 GATE
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Figure 4-4. Sweep Generator Block Diagram
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4.83, When the control Schmitt turns off, it removes the
arming voltage applied to the base of AJA1Q12. Emitter
follower A4A1Q14° then turns off, and the resulting
posnwegoing voltage step at the emitter is applied to the
gate amplifier /in thz high voltage power supply to blank
the CRT. This positivegoing voltage step also turns on
ramp control transistor A4A1Q15. The ramp control
wansistor's collector voitage then maves in a positive
direction and forward biases diodes A4A1CRS-CR11.
Transistors A4A1Q17 and - AdA1Q18 then conduct
heavily, and the sweep timing capacitor dlscharges through
the relthelv fast path .onsnstmg of: through AdA1Q18
collector 'to  emitter, ' A4AIRSS, - A4A2C5/C6,
A4AICRS-CR13, and into the collector of A4A1Q15,
This action generates the flybank pomon of thie sweep
signal. }

¥

4-84. The positive-going voltage step applied to the
emitter of A4A1Q15 just prior to the timing capacitor’s
discharge also forward biases A4A1CR15. However,
A4A1Q23 is still turned off by the ramp voltage. When the
ramp falls to its minimum value, A4A1Q23 turns on and
charges the hold-off capacitor (A4A2C7-CS). Hold-off
time is defined as the minimum time between the end of
the flyback portion of the sweep signal and the beginning
of the next ramp. A positivegoing hoid-off ramp is
produced as the holdoff capacitor charges. This ramp is
applied to A4A1Q21 by emitter fotlower AJA1022, Also,
8 trigger level signal is applied to the base of A4A1G22 to
allow stable triggering of complex waveforms. :

4-85, When the hold-off ramp potential is sufficient to
forward bias A4A1Q21, it conducts and turns o
A4A1020. Once again the contral Schmitt circuit provides
an arming voltage to the base of trigger Schmitt
A4A1Q12, and it then stands by to initiate another sweep
cycle upon reception of a trigger signat from the trigger
generator.

4-86. Single Sweep, When the MODE switch is set to the
SINGLE position, an incoming trigger signal produces one
horizontal sweep cycle. The sweep generator must then be
manually reset before the next trigger signal can produce
another sweep cycle.

4-87. The main difference between single sweep and
normal sweep is that the control Schmitt doesn’t re-ann
the trigger Schmitt circuit following the completion of a
sweep ramp. This makes it impossible to start a new sweep
cycle until the RESET {A456) pushbutton is pressed.

488 When the RESET pushbutton switch is pressed, the
voltage across A4A1RB1 increases to about +28V. This

voltage, applied to the base of A4A1Q21, turns off the '

control Schmitt regardless of ramp condition. As a result,
the trigger Schmitt is not armed, and the sweep is

terminated.
y

4-89, During this time, the ramp recovery and hold-off
circuits operate but are unable to turn the control Schmitt
back on to arm the trigger Schmitt. Capacitors A4A1C30

ot e i e At b e
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and A4A1C31 charge to the +28V potential across
A4A1IR81, and arming delay transistor A4A1025 turns
on. Current flowing from A4A1Q25 passes through
A4A1R77 and A4A1R43, creating a voltage drop that
reverse biases' AAA1CR7, This prevents incoming trigger
signals from reaching the trigger Schmitt circuit

4-90. ‘When ihe RESET pushbutton switch is released,
A4A1C30 discharges and maintains the reverse bias on
A4AICR7 for about 0.5 second., Capacitor A4AIC3i
discharges through ‘A4A1RB1 and A4AIR84, and the
voltage drop across A4ATR84 then turns on A4ATQ21.
The base of A4A1Q20 then goes positive, and the
transistor conducts to provide O volt at the base of
AJAT1Q12 and arm the trigger Schmitt. When the
0.5-second arming delay ends, A4A1Q25 turns off. This
removes the reverse bias from A4AICR7 and allows
incoming trigger signals to be applied to the trigger
Schmitt. In :ddition, lamp A4DS1 lights to'indicate that
the cireuit is armed.

4-91. The first incoming trigger signal applied to the
trigoer Schmitt after the ci;'cuit is armed initiates a sweep
cycle as previously expfained in the normal sweep mode,
with the following exception, The control Schmitt circuit
senses the maximum ramp voltege, turns off, and
terminates the sweep ramp. Both the recovery sense and
hold-off circuits function normally but are unable to
overcome a fixed bias set by AJA1R84. Therefore, the
control Schmitt doesn’t turn on and re-arm the trigger
Schmitt unless the RESET pushbutton switch is pressed
again,

4-92. Free-Run Sweep. When the MODE switch Is set
to the FREE RUN position, the sweep generator runs-free
at a rate determined by the Time/Division switch and can't
be controtled by an incoming trigger signal.

493, Resistor A4A1R77:is connected to the —50V
supply by the MODE switch during free-run operation.
The voltage drop across AJA1TR77 then drives the emitter
of A4A1Q12 so far negative that the trioger Schmitt
changes state each time it receives an arming signal from
the control Schmitt circuit. Thus, an incoming signal from
the trigger generator is not needed to start a sweep cycle.

4:94. QUTPUT MODULE.

¥

4.95. The output module consists of multivibrator,

"switched current sources and vertical and horizontal

output amplifiers.

4.96, MULTIVIBRATOR.. See Figure 4-5 and Schematic
4. Operation of multivibrator A3Q15/Q16 is set by
DISPLAY switch'AB_SL The multivibrator is:

a a swntch (one side on and the other ofﬂ for A, B,
and A vs. B displays.

b. bistable for ALT (alternate) channel displays.
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Figure 4-5, Multivibrator Block Diagram

¢. astable at about 100 kHz for CHOP (mixed)
displays.

4-97. In the A vs. B setting, —60V is applied through the
DISPLAY switch {A3S1} and A3R46 to the base of
A3Q15. As a.result, A3Q15 turns on and the collector
moves.in a positive direction. This positive-going voltage
ensures that A3Q16 won't conduct, and it forward biases
the base-to-emitter junction of A3Q14, Current source
A3Q14 then conducts to supply current tohhe channet A
vertical amplifier (Schematic 3). When the DiSPLAY
switch is set to A, operation is the same, 2id current is
again supplied to the channel A vertical amplifier.

4-98, The —50V is disconnected from the base of A3Q15
and applied to the base of A3Q16, via A3R44, when the
DISPLAY switch is set to B. Transistor A3Q16 then
conducts, ensuring no A3Q15 conduction, and forward
biases the base-to-emitter junction of A3Q17. Current
source A3Q17 then conducts to supply current to the
channel B vertical amplifier.

4-39. When the DISPLAY switch is set to ALT, neither
A3R44 or A3R46 is connected to the —-50V supply, and
the alt trigger {unblanking pulse} from the sweep generator
is applied to the anodes of A3CR25 and A3CR26. The

410

multivibrator then operates in a bistable mode, turning
current sources A {(A3Q14) and B {A3017) alternately on
and off at the rate of the unblanking pulse. Thus, channel
A current is supplied during one sweep and channel B
current is supplied during the succeeding sweep.

4-100. The unblanking pulse is disconnected and —50V is
applied throush A3R44/R46 to the bases of hoth
A3015/Q16 when the DISPLAY switch is set to CHOP. In
this mode, the multivibrator is astable, and it free-runs at
about a 100 kHz rate. When A3Q15 turns on. it tuens of f
A3Q16 and wrns on A3Q14 to supply channel A current
for the vertical amplifier. Then the cycle reverses
Transistor A3Q16 turns on, turning off A3Q15 and
turning on A3Q17 to supply channel B current for the
vertical amplifier. Unlike ALT operation, the channels
switch independent of the sweep signal at about a 100 kHz
rate,

4-101. Current source A3Q18 always conducts. When the

DISPLAY switch is set to A vs. B, it supplies current to

the channel B vertical amplifier while A3Q14 supplies
current to the channet A vertical amplifier. In all other

setting of the DISPLAY switch, A3Q18 supplies current to

the horizontal amplitier,
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4-102. Current is normally supplied to the current sources
fram the —50V -power supply, via the FIND BEAM
pushbutton switch (52} and A3R61. When the FIND '
BEAM switch is pressed, A3R61 [s disconnected. Current
is then supplied from the filtered —50V supply, via
A3R58. Since the resistance of A3R58 Is greater than that
of A3R61, the current sources supply less current to the
output amplifiers. And, since less current Is supplied to the
output  amplifiers, vertical and horizontal deflzc:ion is

. Theary

decreased. The —50V that was connected to A3RG1 is
now applied to the gate amplifier in the high voltage
power supply by the FIND BEAM switch, As aresult, the
CRT is unblanked. An offset CRT display can thus be
returned to the viewing area,

4-103. Emitter follower A3Q13 is used to apply a chop
blanking signal to the. gate amplifier in the high voltage
power supply when CHOP Is selected by the DISPLAY
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switch. This signal, taken froin the multivibrator, blanks
the CRT during switching time between channels.

4104, Either the channel A or B display signal from the
vertical preamplifiers can be applied as an internal trigger
signal to the horizontal preamplifier. Except wher the
DISPLAY switch is set to B, the Internal trigger sngnal s
always taken from the chanpel A preamplifier,

4105, QUTPUT AMPLIFIER. See Figure 4.6 and
Schematic 3. Chanriel A signals are applied to the bases of
A3Q1 and A3Q2 from the vertical preamplifiers. These
two emitter followers isolate the preamplifier from chop
and alt signals present in the emitters of A3Q3 and A3Q4,
This isolation is needed to prevent interaction with the
channel A trigger signal,

4-106. The channel B signal is applied to the bases of
A3Q7 and A3Q8 from the channel B. preamplifier.
‘Isolation transistors are not needed because the channel B
signal Isn"t used for triggering in the chop or alt modes. |

4-107. Only operation of the channel A amplifier is
explained in detail in the following paragraphs. The
channel B and horizontal amplifiers are similar.

4-108. Diodes A3CR3-CR6 allow fast recovery of the
amplifiers if they are driven into saturation. Prot.ztion
diodes A3CR7 and A3CR8 prevent A3Q3 and A30Q4
emitter breakdown if the amplifier is overdriven. The
input is neutralized by A3C1 and A3C2 te prevent
coupling between channels when both are connected to
A3Q5/Q06, as is the case in the alt or chop modes.

4-109. Cutput amplifier gain is about 40 when Vernier
potentiometer A1AZR16 is set to the CAL detent. Since
the verticat output s:age is a differential cascode ampllfler
gain is approximately equal to the ratio of, A3R12 or
A3R 13 to one-half of the resistance between the emitters
of A3Q3 and A3Q4.

4-110. Whether the channel A or B amplifiers are turned
on or off is determined by the current sources applied to
the arm of the POSITION potentiometers (R6 for channel
A and R7 for channel B). Either channel (A or B} or both,
at 3 100 kHz rate {CHOP)} or alternating at the sweep rate
{ALT), can be applied to the second half of the output
cascode amplifier (A3Q5/Q6), depend.ng on the setting of
the DISPLAY switch. Qutput signals are then applied to
the CRT’s vertical deflection plates.

4-111. Operation of the horizontal output amplifier is
similar to that of the vertical output amplifier. The
horizontal signal or sweep signal {(depending on the
SWEEP/EXT HORIZ switch setting) is applied to the base
of A3Q9, converted to a differential signal, amplified and
then applied to the CRT': horizontal deflection plates.

4-112. Current is supplied to the emitters of A3Q9 and
A3Q10 from the muit_ivibrator circuit at alt settings of the
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DISPLAY switch except A vs. B. In 1his setting, the
horizontal signal is' disconnected from the second half of
the cascode amplifier {A3Q11/Q12), and the channel B
signal from the vertical amplifier is applied insiead,

!

!
4»113 POWER SUPPLY MODULES.

:

41 14 There are two power supplies in this instrument: &
low voltage supply and a high voltage supply. Each is
explained separately in the followmg text.

4-115. LOW VOLTAGE SUPPLY. See Figure 4-8 and
Schematic 9. Line voltage is transformed, rectified and
filtered into two regulated outputs {+50V and -50V) and
one unregulated output {+180V). In addition, 6.3 Vac is
applied to the CRT filament, a calibrating signal Is
generated, and a power-line frequency sync su;nal is
provided for the horizontal circuits.

i

4.116, Primary Power. Either 116 or 230 Vac (£10%,

" single phase, 47 to 440 Hz) can be applied as operating

power, depending on the jumper wires connected to T1,
When POWER switch S1 s turned on, lamp DS1 lights to
indicate the presence of primary power, and fuse F1
prevents excessive input currsnt from dainaging .the
instrument. Since the instrument Is fully transistorized
{except for the CRT), no fan is needed, and coaling is by
convection, o
4117, If 115 Vac is used as primary power, one side of
the Jine voltage is applied to pins 1 and 3 of T1, ang the
other side is connected to pins 2 and 4. Thus, the two
primary windings are in paraliel. This is done so that
primary power is divided between the two windings, and
neither is as susceptible to breakdown.

4-118. When 71 is wired to accept 230 Visc, windings 1 10
2 and 3 to 4 are connected in series, Ti-nis decreases the
transformer step-up ratio by a factor of b0% so that
secondary voltages remain the same as when 115 Vac is
applied. |
4.119. Basic Regulated Power Supply. A simplified block
diagram of the type regulator used in the low valtage
power supply is shown in Figure 4-7. In effect, this circuit
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I
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Figure 4-7. Regulated Power Supply Block Diagram
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Figure 4-8 Low Vollage Power Supply Block Diagram

is simply a self-adjusting voltage divider. Its pumpose is to
keep output voltage constant. :

. 4-120. Snput voltage, from the rectifiers, is dropped

propartionately across the series regulator and the parallel
combination of load and sensing device. Changes in output
voltage -are detected by the sensing device f{zither a
comparator or common cmitter amplifier) and are then
compared against a reference voltage. If sensor voltage
'doesn’t - agree with the reference voltage, a difference
voltage is created and applied to the driver.

 4-121. The driver, in turn, controls series requlator bias.

Since the series regulator acts as a variable resistance, it

B et me s s av Lot A e A T TN

either increases or decreases conduction. The resulting
voltage drop opposes the output voltage change and, thus,
output voltage remains at’ a constant level.

4122, Secondary Power. AC voltage across, each
secondary winding {except calibrator and CRT filament
voltages) is full-wave rectified by o bridge circuit The
resulting dc voltages are filtered and applied to the
following circuits for regulation. Since the —506V supp'ly
acts as a reference for the other supplies, it is exp!aingm.
RRNAR

fir st Y

4.123. =50 Volt Supply. From pins 9 and 10 of fl,
secondary ac voltage is fullwave bridge rectified by
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ASCR14-CR17. The resulting dc voltage, pulsating at 120
Hz, is filtered primarily by ASCSH. Resistor ASR18 [s a
bleeder placed at the input as a protective device to
discharge ABCS if fuse ABF3 opens. Current is limited by
ABR17 and, in case ASF3 opens, ADCR21 protects ABCO
from reverse charging.

4.124, Output voltage is sampled at voltage divider
AS5R28/R29/R30 and applied to the compaerator,
ABQ5/Q6. This voltage, applied 10 the base of ABQ6, is
compared against a reference voltage set by ASVR4 at the
base of ABQ5. A voltage difference is then amplified and
epplied to the driver, ABQ4. In turn, the driver changes
the bias applied to series regulator Q2. This, in effect,
changes the resistance of the regulator and keeps ocutput
voltage constant.

4-126, In case the —50V supply output is shorted to
ground, ABVR3 protects the series regulator by turning on
and causing A5Q2 to draw enough current to open fuse
ABF3. RC network ABC6 and ABR21 is a high frequency
roll-off path for frequencies above 10 kHz, and ABC?7
bypasses noise caused by zener diode ASVR4. Diodes
ABCR18-CR20 are protection diodes.

4-126. +50 Volt Supply. The +50V: supply functions
similar to the —50V supply. Sensor amplifier ASQ3 Is

 Madel 1200A/B

referenced to the —EQV supply. A voltage variation in the
+650V supply output Is sensed at the base of AGBQ3,
amplified and applied to the series regulator by driver
A5Q2, The series regulator {Q1) then compensates with
more or less series resistance and restores gutput voltage to
the original level. ’

4-127. Bias for the driver is pravided by ASVR2, and
ABVR1 protects the series regulator. Diodes ASCR11 and
ASCR12! are emitter-to-base protection diodes, and
ASCR13 protects ABC2 and ASC4 by preventing the
supply voltage fram going negative. Frequencies above 10
kHz are rolled off by ASC3 and ASR12.

4-128. +180 Volt Supply. This supply consists of an
unregulated +130V supply added onto the +50V supply.
Inout voltage is full-wave rectified by ABCR2-CRS5, fused
by ASF1, and filtered by ABC1. Resistor ASR6 is a
bleeder. Since the supply is not regulated, cutput voltage
rnay vary with the line voltage or load changes.

4-129. Calibrator, This circuit produces a 1V pk-pk
power-line frequency square wave. Transistor ASQ1
operates as a switch. During the nggative alternation of the
powes-line frequency signal taken from T1 pir 6, the
transistor saturates, and output vcitage at the front panel
calibrator jack {J9) is OV. The transistor cuts off during
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the positive alterration of the input signal, and output
voltage is set to —1V by voltage divider ASR3-R6. The
signal that drives the calibrator is also attenuated by ASR1
and applied to the horizontal module for use as a
power-line frequency sync signal.

4-130. HIGH VOLTAGE SUPPLY. See Figure 4-9 and
Schematic 10. The high voltage power supply consists of
three circuits: 3 high voltage regulator, high voltage
rectifiers, and a gate amplifier. Each of these is explained
separately, as follows.

4-131, High Voltage Regulator. High voltage oscillator
ABQ4 produces a 50 kHz, 100V pk-pk, sine wave. To
sustain oscillations, regenerative feedback is coupled from
collector to base via the mutual inductance of A7T1, This
signal is then stepped up in amplitude by the transformer
and later rectified and filtered by the secondary circuits.

4-132. High voltage is regqulated as follows. Half-wave

rectified and filtered high voltage from A7CR2 is fedback .

to high-input-impedance field effect transistor AGQ7 by
ABR27. In combination with A6R26 and ABR178B, resistor
AGR27 forms a 45:1 {approximately) voltage divider.

Since the top end of AGR26 is connected to the +50V
supply. the gate of ABQ7 is close to ground potential. Bias
for AGQ7 is set by AGR 17B. Since this adjustment sets the
bias of the input transistor, it also controls the conducting
levels of AGQ5 and A6Q6 and sets the bias of the high
voltage oscillator.

4-133. Avariationin feedback voltage at the gate of AGQ7
is amplified by A6Q5-Q7 and applied to the base of A604
to reestablish output voitage.

4-134. High Voltage Rectifiers. CRT. cathode voltage is
derived from the bottom secondary winding of A7T1. This
ac voltage is haif-wave rectified by A7CR2 and fiitered by
a capacitive input pi-filter netwark. A portion of this high
voltage is returned to the high voltage requlator by means
of AGR27 to provide a reg:lated --2916V CRT cathode
potential. =~ - ‘ 1, .
4-13%. In combination with A5R38-R32 FOCUS control
R4 forms a voltage divider copnected to the —2915V
supply and provides CRT focusing potential.

4-136. CRT grid vohage is developed by the vo!.age
divider string across the top secondary winding of high
voitage transformer A7T1. The ac voltage is half-wave
rectified by A7CR i and filtered by A7Ct and A7R1
before it is applied to the vultage divider. Intensity Limit
ad;ustment ABR14 is used to adjust current through the

3
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divider and, thus, limit the range of INTENSITY
potentiometer R3. Both intensity potentiometers adjust
CRT beam Intensity by changing the grid-to-cathode bias.

4-137. CRT grid potential is normally about —2955V,
Since grid potential is normally about 50V more negative
than the cathode, the CRT beam is turned off. Neon bulbs
ABVR2 and AGVR3 protect AGCRE, The grid is prevented
from becoming excessively positive with respect to the
cathode by AGCRB/R37.

4-138. Astigmatism, roundness of the spot, is adjusted by
AGR17A, and B2 js used to align the trace \Qith‘ the CRT
graticule.

4-139. Gate Amplifier. The gate amplifier, A6Q1-Q3, is a
current-fed operational amptlifier, Inputs to the base of
ABQ1 are from the following sources:

a. INTENSITY potentiometer R3.
b. the unblanking gate from the sweep renerator.

c. chopped blankingfintensity equalizaticn from the
sweep generator. ‘

d. Z-axis signals from TB1, |
e. BEAM FINDER S2. '
f, feedback current through AGC3/R12.

4-140. These input currens are summed at the bejlsa, of
ABQ1, converted to a voltage, amplified by A6Q3 and
applied to the CRT's grid as bins, Output voltage at the
collector of A6Q3 is approximately equal to the current
through AGCR3 multiplied by the resistance of AGR12,

4-141, Transistor A6Q2 is a constant current source at
low frequencies and an active pull-up at high frequencies.
If the current through A6CR3 increases,’ feedback current
through ABC3/R12 increases, and less current is available
for AGQ3. The collector voltage of ABQ3 then movesina
positive direction, reducing CRT grid bias and Ingyeasing’
CRY conduction. When a less negative signal is applied to
the cathode ef AGCR3, feedback current decieases and the
current through A6Q3 increases. Thus, the collector of
ABQ3 moves in a negative direction to increase CRT bias
and decrease CRT conduction.

4-142. Diodes AGCR1/CR2/CR4 prevent the amplifier
from being overdriven, and AGCRS prevents the collectors
of ABQ2/Q3 from being more positive than 50.6V. Due to
the feedback cumrent, amplifier gain is stabile,

4-15
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Model 1200A/B

5-1. INTRODUCTION. ,

5-2. This section contains step-by-step procedures

required to check and maintain specified instrument
performance. Photographs of nll internal adjustments
are nlso included; follow-up troubleshooting informa-
tion and schematics are in Section VIIIL

' 5-3. TEST EQUIPMENT.

5-4, Recommended test equipment is listed in table

5-1, Equivalent test equipment may be substituted,

provided it has the required characteristics stated in

the table. For proper: results, use only recently cali-
3 brated test equipment. ! '

5-5. PERFORMANCE CHECK AND
ADJUSTMENTS.
5-6. The purpose of the performance check is to indi-
cate whether or not the instrument is operating within
the specifications stated in table 1-1. This check can be
used ns part of an incoming quality assurance inspec-
’ ticn, as a periodic operational test, or to check cali-
bration after repairs or adjustments are made, If the
result of a performance check is unsatisfactory, refer
v+ to'the indicated adjustmet step (when given). If, after
" )doing the appropriate ndjustment, performance is still
. unsatisfuctory, refer to Section VIII for detailed
. - troubleshooting information.

5-7. It is preferable to do the performance check in

i the given sequence since succeeding steps depend on
the control settings and results of earlier steps. How-
ever, steps may be done . individually or out of
sequence by referring to the preliminary control set-
tings and the steps prior to the dJsired one.

58. Enter the results of the initial perfurmance check
on the Performance Check Record at the end of

this section. Then remove the forms from the manual -

and file them for future reference (be sure to include
the instrument serial number for identification).

5-9. PRELIMINARY CONTROL SETTINGS.

n. Set:
' INTP.NS[TY e r e ra ey . CeW
FOCUS .. ..iviii e mld -range
Volts/l)msmn (:\ and B)....... . 20V/DIV
‘ Vertical Vernier(Aand B) ............ CAL
' f Vertical FOSITION (A and B).. mid-range
+Vertical Coupling (A and B)...., viess OFF
-Vcrtlcal Coupling (A and B) ......... OFF

 BW.LIMIT (A and B} .

out position

i

L
i

Performance Check

| SECYION V
! | PERFORMANCE CHECK AND ADJUSTMENTS

DISPLAY............ e CHOP
Horizontnl POSI'F[ON virresess  Iiderange
SWEEP/EXTHORIZ .....ocivvvvieninns X1
Time/Division ...... Cerrarens l mSFC/DIV
Horizontal Vernier................. ... CAL
MODE.....coiiiiirenes ., FREE RUN
SILOPE ............. Chrerrrrarreres veerer T
TRIGGER LEVEL.................. AUTO
SOURCE .....ovvvvevnvnne erraenerens INT
Horizontal COUPI, ING ....... R § [ &

b. Apply operating power (refer to the power
requirements paragraph in Section II), turn on the
POWER switch and allow ut least fifteen minutes for
wirmup.

' 5-10. PRELIMINARY CHECKS.

5-11. Paragraphs 6-12 through 5-17 contain prelim-
inary operational checks of performance characteristics
not specified in table 1-1, Since these characteristics
are not specified, stated results are approximate,

5-12. INTENSITY.
a, Turn INTENSITY control from stop to stop.

b. Note that intensity of traces varies smoothly
‘om extinguished to brighter than normal,

¢. Hefer to parugraph 6-44 for adjustment in-
formation, if required.

5-13. FOCUS.

a. Adjust INTENSITY for visible traces,
b. Turn FOCUS control from stop to stop.

c. Note that traces are focused when FQCUS is
set to approximately mid-range.

5-14. TRACE ALIGN.

n. Using the POSITION controls, bet the traoces
on horizontal graticule lines,

b. Adjust TRACE ALIGN, and note that the
traces can be aligned parallel to the horizontal axis,

5-15. AMPLIFIER BALANCE.

a. Turn channel A Volts/Division from 20 V/DIV
to 0.1 mV/DIV, and adjust front p.mel BAL (channel
A) screwdriver ud Justment

51
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Performance Check

Table 5-1. Recommended Test Equipment

Mode! 1200A/8

Recommended nstrument

| Type

" Model

l Required Characteristics

Required For

DC Standard

HP Model 740B

05mVito 100V
£0.2% .

Calibrator Check

Vert. Ampl. Gain Check
Vert, Vernier Check

"Prig. Point & Slope Check
Horiz. Ampl. Gain Check
Horiz. Vernier Check
Horiz, Ampl. Gain Adj.
Qutput Ampl. Gain Adj.

Oscillator

HP Madel 200CD

50 Hz to 6500 kHz; up to
B.0 V pk-pk at 500 kHz;
20 V pk-pk at' 10 kHz.

Vert, Positioning Check
Vert. Bundwidth Check
CMR Check :
A vi B Phase Shift Check
Channel Isolntion Check
Trig. Amplitude Check
Trig. Point & Slope Check
Horiz, Bandwidth Check
CMRR Bal. Adj.

Time-mark Generator

HP Model 226A

Markers from 1 psec to
b sec. - :

Sweep Time Check
Sweep Vernier Check
May. Sweep Check
Single Sweep Check
Sweep Time Adj.

Digital DC Voltmeter

HP Model 3465A

50 V; 20.06%
£165 V; 0.06%

L.V.P.S. Adj.
H.V.E.S. Adj.

HV.PS Adj.

| High Voltage 100:1 HP Model 11044A —3000 Vde,
Divider Probe :
LCR Meter HP Mode! 4332A 45 pF 3% Input Cap Adj.

Atten. Comp. Adj.

HP Model 211B

post adapter
quantity: 2

Square Wave 4.5 V pk-pk at | kHz; Horiz. Atten. Comp. Adj.
Generator rise time approx 0.5 ps Input Cap Adj.
- : , Atten. Comp. Adj.
Frequency Compensated | HP Model 10001A 10:1; de to 30 MHz; 10 L.V.P.S. Adj.
Divider Probe megohms; 10 pF; 2% H.V.P.S. Adj.
' 600V,
Test Oscilloscope HP Moedel 1200A/B 100 mV sensitivity; L.V.P.S. Adi.
100 kHz2 bandwidth H.V.P.S. Adj.
AC Voltmeter HP Model 427A 10 V; +2% accurate Vert. Bandwidth Check
50 kHz to 500 kHz Horiz. Bandwidth Check
BNC-to-binding- HP Model 10111A Shielded Chnﬁnol Isolation Check

|
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: 5-16. VERTICAL POSITIONING. too

Pt T O T VR

Model 1200A/B

b, Note that channel A troce can be prevented
from shifting when turning Volts/Division.
]

: 3
c. Repeat steps n and b for channel B,
1
' |

1. 1

a. Set: .
-, +Vertical Coupling (A and B)...,....... AC
:  Volts ‘Division (Aand B)........ 0.1 V/DIV
O MODE. i NORM
Time/Division .., .......00, 5 uSEC/DIV

. k ‘
b., Connect n 100 kHz signal from oscillator to
channel A +INPUT jack.

)
c. Adjust oscil:la]ltor for eight divisions of vertical
deflection, :
!

d. Turn channel A Verticul POSITION fully cw.

e, Note that the channel A display moves upward
until off§ct from graticule. o

' f. Turn channel A Vertical POSITION fully cew.

g. Note that the channel A display moves down-
ward until offsejt from graticule. ; '

' h.- Repeat steps b through g for channel B,

Vi, Disconnect oscillator,
5-17. BEAM FINDER.

[}
a. Remove traces from screen by turning vertiqal
and hor.zontal POSITION controls. !

h. Set INTENSITY fully cew.
¢. Press FIND BEAM pushbutton.

d. Note that bright, defocused traces return to

screen. ) i

NOTE

The beamfinder intensification feature
has been disabled in instruments having
n CRT with P11 phosphor.

e. Readjust INTENSITY and POSITION controls '

to return traces to screen,

5-18. PERFORMANCE CHECK
PROCEDURE.

5-19. VERTICAL AMPLIFIER GAIN.

a. Connect output from dc standard to channel
A +INPUT jack.

Pertormance Check

b b. Setchannel A Volts/Division control to 10mV/
Iv.

e, Set Time/Division control to 0.6 mSEC/DIV,

d. Set base line to bottom graticule line on 1200A
or 1200B.

@ Set de standard controls for 50-mV de output
signal and +Vertical Coupling to DC.

f. Note display. Vertical deflection should be 5
divisions +3% (20.15 division).

g. Observe vertical deflection factors (23%) apeci-
fied in table 5-2.

h. Set de standard output for 30 V.

i. Set channel A Volts/livision control to 6 V/
DIV, and note 6 divisions of vertical deflection.

Table 5-2. Vertical Amplifier Gain

1] i+ Vertles
Standard Deflection
Volts Volts/Division {divisions £3%)
0o v 20 V 5 £0.15
50V 0 Vv 5 20,16
3 Vv 5 V 6 10,18
10V 2V 5 10,15
| 5 V 1V 5 £0.15
3 Vv 05 V 6 10,18
3 \' 02 VvV 5 20.16
05 V ’ 0l Vv + 520156
03 V 50 mV 6 110.18 ‘
A Y 20 mV b 10.16
50 mV 10 mV 6 :0.15
30 mV 5 m\f 6 20.18
10 mv 2 mV 5 10.15
5 mV 1 mV 50.15
3 mV 05 m\f 6 :0.18
1 mV 02mv 5 £0.15
0.5 mV 0.l mV 5 +0.15
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Performance Check

j. Rotate channel A Vertical Vernier fully ccw.
Vertical deflection should decrease to less than 2.4
divisions. )

k. Set chnnne! A \{ertical Vernier to Cal detent.

1. Connect dc standard to channel B +INPUT
jack,

[ ‘
i ;
m. Set DISPLAY to B.
n. Repeat steps a through k for channel B.

o. Disconnect test equipment.

p. Ret:
DISPLAY....cooovviireeennes beerreris A
+Vertical Coupling A.................. OFF
—Vertical Coupling A...... rereenreas DC

q. Connect output from de standard to channel A
—INPUT jack.

r. Set dc standard output and channel A Volts/
Division according to table 5-3, and observe vertical
deflections specified. '

Tahi’e 5.3, Vertical Amplifier Gain

- DC : Vertical
Standard Dellection
Volis Volts/Divislon (divisions)
3V 05V 6 0,18
1V 02V 520,15
8. Sef: ' A
DISPLAY................. e B
+Vertical Coupling B................ .. OFF
—Vertical Coupling B......... R . DC

t. Repeat steps g and r for channel B.

u. Refer to'parugmph 553 for adjustment in-
formation.

5-20. CALIBRATOR. .

a. Connect output from dc standard to channel
A +INPUT jack.

b. Set Time/I)iyision to 5 mSEC/IMV.

e. Set Volts/Division to 0.2 V/DIV.

d. Set dec standard for 1 V de output signal.

e. Note vertical deflection on CRT.

f. Disconnect dc standard from Model 1200A or
1200B.
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g. ‘ Connect CAL 1 VOLT signal to channel A
+INPUT jack.

h. Note vertical deflection on CRT. Vertical de-
flection should be same as noted in step e £1%,

i. Disconnect test leads.

5-21. VERTICAL BANDWIDTH.

i, Set: |
Vertical Vernier(Aand B) ............ CAL
Volts/Division (A and B)....... .. 1V/DIV

b. Connéct a I kHz signal from oscillator output
to channel A —INPUT jack.

¢. Monitor oscillator output with ac voltmeter.

d. Adfust oscillator for eight divisions of vertical
deflection, ﬁnd note ac voltmeter indication,

e. l}djust nscillator frequency for a 500 kHz sig-
nal.

f. Adjust signal amplitude for same voltage indi-
cation noted in step d,

g. Note 5.7 or more divisions of vertical deflec-
tion. ) !
o

k. Sét:
*Vertical Coupling A......oooviinnnnt, De
~Vertical Covpling A..... . OFF

" i. Connect a | kHz signal from oscillator to chan-
nel A +INPUT jack.

i Repﬁ't steps ¢ through g.
)

k. Press BW LIMIT (channel A) to the in position,
%

l. Adjustoscillator frequency for a 50 kHz signal.

m. Adjust signal amplitude for same voltage in-

- dieation noted in step d.

~ n. Note 5.7 or more divisions of vertical deflec-
tion.

o. Sct DISPLAY to B.

p. Connect a 1 kHz signal from oscillator to chan-
nel B —INPUT jack.

q. Repeat steps ¢ through g

r. Set:
+Vertical Coupling B................... ne
—Vertical CouplingB................. OFF

s. Connect 1 kHz signal from oscillator to chan-
nel B +INPUT jack.

Bt g o N




Model 1200A/B

t. Repeat steps c through g.
u. Press BW LIMIT (channel B} to the in position.
v. Adjust oscillator frequency for a 50 kHz signal.

w. Adjust signal amptitude for same voltage indi-
ccation noted in step d.

'x, Note 5,7 or more divisions of vertical deflec
tion. ‘

)
! .
'

y. Disconnect oscillator and ac voltmeter.

2. Refer to paragraph 5-54 for adjustment infor-
mation, if required.

5-22. .NOISE. -

Car Set .
IMSPLAY......... e ALT
BW LIMIT (A nnd B) .......... out position
+Vertical Cuupllng (A and By......... , OFF
—Vertical Coupling (Aand B)..... ... OFF
Volts/Division (A and B).,..... 0.1 mV/DIV
Time/Division .........ovvue 1 mSEC/DIV
MODE........coovvvenes P FREE RUN -

b. Adjust channel A Vertical POSITION to
set associated trace at center screen,

c. Adjust channel B Vertical POSITION to bring
associated trace close to channel A trace. Continue
adjustment until dark band between traces just dis-
appears.

d. Press both BW LIMIT switches. There should
be 40 pVi{4 mm) or less scparation between traces
(20 uV rms noise or less on each trace).

5-23. COMMON MODE REJECTION RATIOQ.

a. Set: ‘
+Vertical Coupling (A and B)........... nc
—Vertical ( ‘oupling{Aand By, ........ DC

b. Connect a t00 Hz, 20 V pk-pk signal from
oscillator to channel A + and —INPUT jacks (jacks
shorted together).

c¢. Note two divisions or less of vertical deflec-
tion. "

d. Adjust oscillator frequency for 10 kilz, 20 V
pk-pk signal. '

e. Note two divisions or less of vertical deflection.
{. Set DISPLAY to B.

¥. Disconnect oscillator from channel A and con-
nect to channel B + and —INPUT jacks (jacks shorted
togzether).

Performance Check

h. Note two divisions or less of vertical deflection.

i. Adjust oscillator frequency for a 100 Hz, 20 V
pk-pk signal.

“j- Note two divisions or less of vertical deflection.
k. Disconnect oscillator.

. Refer to paragraph 555 for qdjust.ment infor-
mation, if required.

5-24. A vs B PHASE SHIFT.

a. Set:
DISPLAY ... eeeiernns AvsB
Volts/Division (A and B) vien., DZ2V/DIV
~—Vertical Cuupl.ng (A tmd B) ......... OFF

Lk
b. Connect a 100 kHz smmw.we signal from oscil-
lator output to channel A and B +INPUT jacks.

¢. Adjust signal amplitude to obtain eight divis-
ions of vertical deflection.

d. Note that minor diameter of elliptical display
(display may appear as a straight, diagonal line) is 0,1
division or less.

e. Set Volts/Division (A and B) to 0.5 V/DIV.

f. Repeat steps ¢ through d.

5-25. CHANNEL ISOLATION.

. Set:
DISPLAY..coiiiiii i ire e ALT
Volts/Division A................. 1 V/DIV
Volts/DivisionB.............. 0.t mV/DIV
+Vertical Coupling (Aand B)........... DC
—Vertical Coupling{Aand B).......... ne
Time/Division ............... 1 uSEC/DIV

b. Connect shielded BNC-to-binding-post adapt-
ers from channel B + and —INPUT jacks to ground

jack.

¢. Connect a 500 kHz signal from oscillator out-

- put to channel A + and —INPUT jacks (ground jack

not used).

d. Adjust o=:illator for one division of channel A
vertical deflection,

e. Note less than one dmsmn of channel B verti-
cal deflection.

b

t". Set: _
Volts/Division A.............. 0.1 mV/DIV
Volts/DivisionB................. 1 V/DIV

g. Repeat steps b through e with signal applied
to channel B.

)
o

¥

&5

CIR LR I oL N

o m s T AR R g e AT bk e, SR




Performance Check

h. Disconnect oscillator and input adapters.

5-26. TRIGGER AMPLITUDE.

n. Set:
13 K1 24 U7 A
#Vertical Coupling A.............oouvis DC
—Vertical Coupling A................. OFF
Volts/Division A....ooviiinvennn.n 1 V/DIV
Time/Division ....ooivrvvenss 5 mSEC/DIV

b. Connect n 50 Hz ‘signnl from oscillator output
to channel A +INPUT jack. :

c. Adjust oscillator for 0.5 division of vertical
deflection.

d. Adjust TRIGGER LEVEL or set to AUTO

detent, and note a stable display.
<. Set Time/Division to 1 uSEC/DIV.

!

f. Adjustoscillator frequency for a 500 kflz signal.

. Repeat steps ¢ and d.

h. Set: .
SOURCE ..o iiiiiiirerenrennns EXT
Volts/Division A........c...... 50 mV/DIV

1. Connect 500 kHz signal from oscillator output
to channel A +INPUT and TRIG & HORIZ INPUT
jacks.

j. Adjust oscillator for four ‘divisions of vertical
deflection. :

k. Adjust TRIGGER LEVEL or set to AUTO
detent, and note a stable display.

I. Set Time/Division to 5 mSEC/DIV,
m. Adjust oscillator for a 50 Hz signal.
n. Repeat steps j und k.

5-27. TRIGGER POINT AND SLOPE.
a. Set SOURCE to INT.

b. Adjust osriilator for eight divisions of vertical
deflection,

¢. Adjust TRIGGER LEVEL through its range.

d. Note a stable display'as trigger point moves
smoothly along positive slope of waveform.

e. Set SLOPE to —.
f Adjust TRIGGER LEVEL through its range. .

g. Note n stable display as trigger point moves
smoothly along negative slope of waveform.
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h. Disconnect oscillator.
5-28. SWEEP TIME.
a. Set SLOPE to + and SOURCE to INT.

b. Connect time-mark generator to channel A
+INPUT jack.

c. Set time-mark generator and Time/Division
according to table 5-4. Adjust TRIGGER LEVEL for a
stable display, and adjust INTENSITY and channel
A Volts/Division as required to obtain three to five
divisions of vertical deflection. ‘

Table 5-1. Sweep Timing

Time-mark
Generator Time/Division
5 sec 5 SEC/DIV
2 sec 2 SEC/DIV
I sec I  SEC/DIV
500 msec ' 05 SEC/DIV
200 msec | 0.2 SEC/DIV
100 msec 0.1 SEC/DIV
50 msec 50 mSEC/DIV
26 msec 20 mSEC/DIV
10 msee 10 mSEC/DIV
5 msec 5 mSEC/DIV
2 msec 2 mSEC/DIV
| msec I mSEC/DIV
H00 psec 0.5 mSEC/DIV
200 usec | 0.2 mSEC/DIV
100 usec 0.1 mSEC/DV
50 usec 50 uSEC/DIV
20 psec 20 uSEC/DIV
10 wsec 10 uSEC/DIV
5 usec 5 uSEC/DIV
2 psec -2 pSEC/DIV
1 usec 1 MSEC/DIV

g S



Model 1200A/B

d. Adjust Horizontal POSITION to align first
marker with left edge of graticule,

e. Note that 1 1th marker is within 0.3 division of
right edge of graticule.

f. Refer to paragraph 651 for adjustment infor-
mation, if required.

5-29. SWEEP VERNIER.
a. Set time-mark generator for 1 msec markers.

b. Set Time/Division to 0.1 mSEC/DIV, and turn
Horizontal Vernier fully ccw.

¢. Adjust TRIGGER LEVEL fec -ré;blo display.

d. Note that any two markers are chsplayed in
less than four honzontal alvisions.

5-30. . MAGNIFIED SWEEP. ".)-

a. Set:

SWEEP/EXTHORIZ ............. .. MAG
Time/Division ............. 0.1 mSEC/DIV
Horizontal Vernier........ccvvnvvnn.. CAL

b. Adjust TRIGGER LEVEL for a stable display.

c¢. Adjust Horizontal POSITION to align first
marker with left edge of graticule,

d. Note that second marker is within 0.5 division
of right edge of graticule.

5-31. SINGLE SWEEP.

a, Set:
* SWEEP/EXT HORIZ ................... X1
Time/Division ............... 0.t SEC/DIV
MODE. ..o i rieeenns SINGLE
TRIGGERLEVEL.........eenvn..s AUTO

b. Set time-mark generator for 100 msec mark-
ers. ;

¢. Press RESET pushbutton note that indicator
lights, and one sweep cycle is d:splayed Indicator
goes out at end of sweep cycle.

d. Disconnect time-mark generator.
§-32. HORIZONTAL AMPLIFIER GAIN.

a. Set SWEEP/EXT HORIZ to 1 V/DIV.

b. Connect dc standard to TRIG & HOR?Z IN-
PUT jack.

Performance Check

Table 5-5. Horizontal Gain

(0] o Horlzontal

Standard Ext Horiz Deflection

Volls Vv/DIV (divisions)
v t v o 10 £0.3
5V ‘ 05V 10 0.3
2v 02V 10 0.3
1Y 01V 10 0.3

¢. Set de standard output and EXT HORIZ V/
DIV according to table 5-5

d. Observe horizontal deflection specified in
table 5-5.

e. Refer to paragraph 5-45 for adjustment infor-
mation, if required.

5-33. HORIZONTAL VERNIER.
a. Set EXT HORIZ to 1 V/DIV.
b. Set de standard output for 10 V.,
¢. Set Horizontal Vernier fully cew.

d. Note four or less divisions of horizontal de-
flection.

e. Disconnect de standard.
5-34. HORIZONTAL BANDWIDTH.
" a. Set Horizontal Vernier to CAL detent

b. Connect 1 kHz signal from osclllntor to TRIG
& HORIZ INPUT jock.

c¢. Monitor oscillator output with ac voltmeter.

d. Adjust oscillator for 10 divisions of horizontal
deflection, and note ac voltmeter indication.

e. Adjust oscillator frequency for a 300 kHz
signal. :

“f. Adjust signal amplitude for same voltage indi-
cation noted in step c.

g- Note seven or more divisions of horizontal

‘deflection.

h. Disconnect oscillator and ac voltmeter.

i. Refer to paragraph 547 for ad}ustment infor-
mation, if required.

57

|




Adjustments

5-35. ADJUSTMENT PROCEDURE.

536. Proced ites to calibrate the instrument so that it
will perform as specified in table 1-1 are presented
in the following paragraphs. It is preferable to do the
adjustment procedure in the given sequence since
succeeding steps depend on the control settings and

results of earlier steps. However, steps can be done

individually by referring to the steps prior to the
desired one, ' -

5-37. Physical location of all internal adjustments
is shown in figures H-1 through 5-3. Only channel A
vertical attenuator and preamplifier adjustments are
shown in figure 5-4, To find the corresponding channel
B adjustments, simply change the Al prefix to A2,

5-38. Use a non-metallic screwdriver and only cali-
brated test equipment with characteristics as specified
in table 5-1. After adjustinents are completed, check
operation by doing the performance check in the previ-
ous paragraphs.

5-39. PRELIMINARY SETUP.

5-40. Remove side covers (bench instrument) or top
and bottom covers (rack instrument). Apply power,
and allow at least fifteen minutes for warmup.

5-41. LOW VOLTAGE POWER SUPPLY.

a. Connect digital voltmeter to output of —50 V
supply (any violet wire on AD).

Model 1200A/B

Table 5-6. Low Voltage Paower Supply QOutputs

Supply Voltage Ripple
—H0V =50 V 25 mV 2 mV pk-pk
+ 50V +hHeVel V 2 mV pk-pk
+180 V (unregd | +150 V to +200 V | 1500 mV pk-pk

h. Adjust ABR2Y (see ligure 5-1) for an output
of =50 V 25 mV.

NOTE
Only the —(} V supply is cdjustable, All
other supply voltages are dependent on

its adjustment,

c. Check power supply output voltages and maxi-
mum ripple according to table 5-6,

5-42. HIGH VOLTAGE PCWSR SUPPLY.

. Connect digital voltineter via the 100, divider

probe, to output of —=H0 V supply {any violet wire on

AD).
b. Note voltage reading. .

c. Multiply result of step b by 58.30,

d. Monitor high voltage supply output (white-

green-gray wire between A6 and A7) with digital
voltmeter and divider probe.

A5 R29
-50V ADJUST
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AGRI4
AGRI7TA AGRI7B INTENSITY LIMIT
ASTIG ADJUST HV ADJUST ADJUST

I200A~A=4)

Figure 5-2. High Voltage Power Supply Adjustments

Voltages present in the high voltage
power supply are aangerous to life,

e. Adjust AGRI7B (see figure 5-2) for same volt-
nge as calculated in step ¢ (—2,915 V 15 V discounting
probe attenuation). ;

NOTE
Divider pmbe inaccuracy is eliminated by
this procedure,

f. Disconnect digital voltmeter.

5-43. ASTIGMATISM.

o, Set:
128104 8 1 J cew
DISPLAY . i e A
Volts/Division A...........c..... 1 V/DIV
SWEEP/EXTHORIZ ............ 1 V/IV

b, Set INTENSITY and vertical and horizontal
POSITION controls to center a low intensity dot on
CRT graticule.

o Adjust AGRITA (see figure 52) for largest,
roundest dot possible.

" d. Adjust FOCUS for smallest, sharply focused
dot. Astigmatism is properly nd_]usted if dot remains

muntl when focused.
J .

1

¥

5-44. INTENSITY LIMIT.
a, Set FOCUS fully cew.

b. Set INTENSITY to 9 o'clock.

¢. Adjust AGRL4 (see figure 52) un'’l dot just
disappears.

5-45. HORIZONTAL GAIN.

a. Set:
SWEEP/EXTHORIZ ........... 0.1 V/DIV
Horizontal COUPLING ....... eivenes BC

b. Connect de standard to TRIG & HORIZ IN-
PUT jacks and set de standard for 0 volt.

e Adj'ust INTENSITY, FOCUS, and Vertical and
Horizontal POSITION controls to place dot on left-
hand vertical graticule line.

d. Set de standard for 1 volt de output.

. e. Adjust ASRJI) {see figure 5-5) to place dot on
right-hand vertical graticule line.

f. Repeat steps b through e until 1-volt input
causes 10-division deflection.

g. Disconnect de standard.
5-&6. HORIZONTAL VERNIER BALANCE.

. Set Horizontal POSITION to center dot on
screen.
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A4 AIRIOA HORIZ DC BAL |

Adc) A4 AIRIOB SWEEP SPEED | USEC - Qe2 MSEC
ATTEN A4 AIRIOC 0¢5 MSEC—20 MSEC yo
COMP ADY A4AIRIOD 50 MSEC-5 SEC

Ph

paptos . A4AIR3S

NPT iR M pOSITION
e/ CENTERING

A4Am2|' ‘
AUTO ADJUST

" ' or Q
~ 5 vn“ "‘_ 'n ] j o) i"t AN
:,-:gt*.,.,’.*.’. o

FRE]

ke [ a3
"'f\p .ﬂﬁ}'{‘ T

P ‘_"u—ar-w

A4AIR34A XI0 POSITION ADJUST
A4AIR34B TRIGGER DELAY ADJUST

1200A-A- 34

Figure 5-3. Horizontal Module Adjustments

b. Set Horizontal Vernier fully cew.
¢. Note horizontal pesition of dot,
d. Set Horizontal Vernier to CAL detent,

e. Set.Horizontal POSITION to move dot to op-
posite side of center an amount equal to result of

Biep C.

f. Adjust AdALRI0A (see| figure 5-3) to center dot
on screen,

g. Repeat steps b through funtu dot remains sta-
tionary when Horizontal Vernier is turned.

5-47. HORIZONTAL ATfENUATOH COMPENSATION.

a. Connect 1 kHz signal from square-wave gener-
ator to TRIG & HORIZ INPUT jacks.

b. Set square-wave generator output for nine
divisions of horizontal deflection {two dots nine div
apart). .

c. Adjust A4Cl (see fglfi;e 53} for minimum
overshoot (ohserved as two well-defined dots nine div

apart). Be sure that intensity is tempor'mly increased
to observe uvershoot. .

) N
d Dlsconnect square—wave generator.

5-48.. AUTU TRIGGERING .

a. Set: -
DISPLAY....'..................:.‘. ...... . A
+Vertical Coupling A...... banaes ive.er.  AC

'1' —Vertical Coupling A.............. oo OFF
! Volts/MEvision A....oovvennnnnn. 0 2 V/DIV
TSGR LEVEL........ D AUTO
Time/Division .............. A mSEC/DIV
Horizontal Vernier......o.ovvvs.. eees ! CAL
SWE.EP/E‘{T HORIA .................. s.\ X1
N

cr i o ! 3

10 _ [ o T

b. Connect CAL t VOLT signal to channel A

~ +INPUT jacks.

c. Set A4A1R21 (see figure 5.3) to mid-range.

" d. Adjust AJAIR34B (see figure 53) ew until
sweep free runs; then adjust it ccw until sweep stops.
Center between these points.

. e. Set channel A Volts/[ivision to 20 V/DIV.

f. Adjust A4A1R21 (see figure 5-3) to obtain trig-.

gering on both + nnd — settings of SLOPE switch.

t

g Disconnect CAL 1 VOLT signal.

5-49. HORIZONTAL POSITION CENTERING.
a. Set channel A Volts/Division to 1 V/DIV.

b.  Adjust A4AIR36 (see figure 5-3) so that begin-
ning and end of trace are equidistant from graticule
center when Horizontal POSITION is set fully ew or cew.
5-50. MAGNIFIER CENTERING.

a. Set Horizontal POSITION to align beginning
of trace with graticule center.

b. Set SWEEP/EXT HORIZ to MAG.

¢, Adjust AJAIRMA (see figure 53) to align
beginning of trace with graticulr center.

5-51. SWEEP TIME CALIBRAT|ON

a. Set:
SOURCE ....cviveiviiiiiniverrres INT
MODE.......coviirieieriirreerens NORM
Horizontal COUPLING ................ AC
] 00 34 . +
SWEEP/EXTHORIZ ........c.c........ X1
Time/Division ............... 5 uSEC/DIV
Horizontal Vernier............cvovvht CAL

IR T Tk S




Madel 12OCINB Adjustmants

Alazcs Alaic2 Alazcz - Alaiciy

ATTEN INPUT ATTEN HF CMR

COMP CAPACITY COMP BAL

ADJUST ADJUST . ADJUST ADJUST AlAl

Alaz2ca Alaicisa  Alaicie  Alazcl AlAIRI9
S A A
: ADJUST
ADJUST ADJUST ADJUST  ADJUST
1200A~A=38
Figure 54, Vertical Preamplifier Module Adjustments
b. Connect 5 psec time marks from time-mark —Vertical Coupling (A and B)......... OFF
generator to channel A +#INPUT jacks. : Vertical Vernier (A and B) ............ CAL
Time/Division ........ . 1 mSEC/DIV
¢. Set TRIGGER LEVEL for a stable display. MODE..............cov0 .... FREE RUN
d. Adjust Hofizontnl POSITION to align lst . b, Set Vertical POSITION A and B to align chan-
marker with left edge of graticule. nel A and B trices with horizontal graticule lines.
‘ e. Adjust AJAIRIOB (see figure 5—.'3} to obtain - ¢ Turn Vertical Vernier A cew, nnd check for
one time mark per division, channel A trace shift. . ,
f. Set Time/Division to 6.5 mSEC/DIV, and d. Adjust AIAIRI9 (see figure 5-4) until troce
apply 0.6 msee time marks. ‘ remains stationary when Vertical Vernier is turned.
g. Set TRIGGER LEVEL for a stable display. e. Set Vertical Vernier A to CAL detent,
h. Adjust AMAIRIOC (sée figure 53) to obtain * f. Repeat steps ¢ through e for channel B except
one time mark per division. adjust A2A1R19 (see figure 5-4) for n stationary trace.
i. Set Time/Division to 50 mSEC/DIV, and apply... g. Turn Volts/Division A from 0.2 V/DIV to 0.1
50 msec time marks. 5 mVY/INY, and check for channel A trace shift.
j. Set TRIGGER LEVEL for a stable display. : h. Adjust channel A BAL (front panel) until trace

remains stationary when Volts/Division is turned.
k. Adjust AMAIRIOD (see figure 5-3) to obtain

one time mark per division. i. Repeat steps g and h for channel B.
1. Disconnect time-mark generator, 5-53. OUTPUT AMPLIFIER GAIN.
5-52. VERTICAL VERNIER AND VERTICAL AMPLI- . Set:
FIER BALANCE. ‘ DISPLAY.....oviee e A
' Volts/Division (A and B)......... 1 V/DIV
. Set: +Vertical Coupling{Aand B).......... OFF
DISPLAY. ..o CHOP ‘ —Vertical Coupling {A and B)......... OFF
Volts/Diviston (A and B)..... . 0.2mV/DIV Vertical Vernier{Aand B) ............ CAL
+Vertical Coupling (Aand B).......... OFF : Time/Division ............... 1 mSEC/DIV
211
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Adjustments
CBLOPE ........... Crrraees berrea e bt
TRIGGER LEVEL..... errrrsrserras AUTO
Horizontal COUPLING ............ e DC
S0URCE...... resrrr e vieeens  INT
MODE......... Chearabreas beraes . NORM

b. Adjust channel A Vertical POSITION to set
trace on bottom horizontal graticule line,

c¢. Connect B;VOIt de signal from de standard to
channel A +INPUT iacks.
d.” Set +Vertical Coupling for channel A to DC.

e. Adjust ASRIA (see figure b ‘3) for 5 divi-
sions of vertical detlection,

f. Set +Verticul Coupling for channel A to OFF.

= Repeat steps b through f until n 5-volt input
oruses § divisions of vertical deflection,

h. Return +Vertical Coupling for channel A to
QFF.
i. Set DISPLAY to A vs B,

A3R4aB
A VS B GAIN
ADJUST

A3RaA
A GAIN
ADJUST

A3§4c
B GAIN
ADJUST

512
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j. Pusition dot on horizontal center line 2 divi-
sions to left of center screen.

k. Connect 5-vnlé de lsigrml from tic standard to
ch.-.mel B +INPUT jacke.
1. Set +Vertical Coupling for channel B to DC.

m. Adjust ASR4B (see figure 5-5) for 5 divisions
of horizontal deflection,

n. Set +Vertical Coupling for channel B to OFF,

0. Repent steps j through n until 5volt mput
enuses H-division horizontal deflection.

p. Return channel B +Vertical Coupling to OFF.
q. Set DISPLAY to B.

r. Position trace to hottom horizontal graticule
line, '

s. Connect 5-voit de signal from de standard to
channel B +INPU'T jacks.

t. Set +Vertical Coupling to DC,

A3R4D
HORIZ GAIN '
ADJUST

1200 A~ A~ 33
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u. Adjust A3RIC (see figure 5-5) for 5 divisions
of vertical deflection.

v. Set +Vertical Coupling for channel B to OFF,

w. Repent steps r through v until 5-volt input
canses H-division vertical deflection,

x. Disconnect de standard.

5-54. INPUT CAPACITANCE AND ATTENUATOR
COMPENSATION.

a. Set: :
DISPLAY ...t s ALT
Volts/Division (A and B)........ 0.2 V/DIV
Time/Division ............. 0.2 mSEC/DIV

" b. Connect LC meter hetween channel A +INPUT
and ground jacks. 7 y

c. Adjust A1ALCL4 (see figure 3-4) for a 45 pF
indication on 1,C meter.

d. Set:
+Vertical Coupling A....... e hs OFF
—Vertical Coupling A.................. DC

e. Connect I[.C meter hetween channel A
—INPUT and ground jacks.

f. Adjust ALAIC2 (see (igure 5-1) for a 45 pF
indication on L.C meter,

g..' Connect 1.C meter between channel B +INPUT

and ground jacks.

h. Adjust A2AICLY (see figure 5-4) for a 45 pF
indication on L.C meter.

i Set:
+Vertical Coupling B.................. OFF
—Vertical Coupling B, ................. DC

J. Connect L.C meter between channel B —~INPUT
and ground jacks.

k. Adjust A2AIC2 (see figure 5-4) for a 45 pF
indication on L.C meter.

I. Disconnect L.C meter.
m. Set-Volts/Division (A and B) to 0.5 V/DIV.

n. Connect a t kHz signal from square-wave gen-
erator to channel A —INPUT jacks.

n. Set square-wave generator for six divisions of
vertical deflection.

p- Adjust AIA2C2 (see figure 54) for best
square-wave response,

= b o e e
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q. Set: .
Vertical Coupling Ao ooeveni i ne
—Vertical Coupling A..........oveevts . OFF

r. Connect ! kHz signal from square-wave gener-
ator to channel A +INPUT jacks.

25, Adjust ATA2CS (see figure 5-1) for best square-
witve response.

t. Connect 1 kHz signal frum square-wave gerer-
ator to channel B —INPUT jacks.

u. Adjust AZA2C2 (see figure 54) for best
square-wave response.

v. Set:.
+Vertical Coupling B.......coonriiin DC
—Vertical Coupling B...............0 OFF

w. Connect 1 kHz signal from square-wave gen-
erator to channel B +INPUT jacks.

x. Adjust A2A2CH (see figure 5-4) for hest
square-wave response,

y. lisconnect square-wave generator,

z. Connect L.C meter between channel A +IN-
PUT and ground jacks. :

an. Adjust ALA2Ca (see figure 54} for a 45 pF
indicittion on 1L.C meter. :

bh. Set: o
+Vertical Coupling A ... vviv s " OFF
—Vertical Coupling A....... U DC

ce. Connect L.C meter between channel A —IN-
PUT and ground jacks.

dd. Adjust AA2CL (see figure 5-4) for n 45 pF
indication on L.C meter.

ee. Connect LC meter between channel B +IN-
PUT and ground jacks.

ff. Adjust A2ZA2C4 (sce Hgure 54) for a 45 pF
indication on LC meter.
ge. Set: ‘
+Vertical Coupling B....o.ooeeereinth OFF
—Vertical Coupling B........... s ne

hh. Connect L.C meter between channel B —[N-
PUT and ground jacks.

il. Adjust AZA2CI (see figurb 54) for a 45 pF
indication on LC meter.

3. Disconnect LLC meter.

) ‘ = 13
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§-65. CMRR BALANCE.

n Set:
DISPLAY..... N A
Volts/Division (A and B)...... 0.1 mV/DIV
+Vertical Coupling (Aand B)........... DC
~Vertical Coupling (A and B)......... DC

h. Connect a 100 Hz, 20 V pk-pk signal from os-
cillator to channel A + and —INPUT jacks (jucks
sharted together) and ground.

¢. Adjust AtA1CI6 (see figure 5-4) for minimum
vertical deflection (two div or less).

6186 !

Model 1200A/B

d. Adjur* oscillator frequency for a 10 kHz:, 0V
pk-pk signal. ;

e, Adjust ALAICI7 (see'figure 5-4) for minimum
verticu] deflection (tw. div or less),

I. Set DISF’ AY to B,

g. Repeat steps b through e for channel B; adjust
A2AICL6 in step ¢ and AZAIC17 in step e (see
figure H-4).
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" PERFORMANCE CHECK RECORD
MODEL 1200A/B |

Perfarmance Check Record

Serial No, i
i
- i ‘ RESULTS
her e ENCE DESCh.PTION :
" MIN 5 ACTUAL o MAX
j |
INTENSITY
b-12b extinquished 1 brighter than
‘ ! normal
FOCUS
5-13¢ | focuses at
mid-range
TRACE ALIGN
5-14b horizental -
traces
AMPLIFIER BALANCE A B
5-15b, ¢ v stationary —_—
‘ trace
VERTICAL POSITIONING A B
5-16e, h display moves —_—
upward off
graticule
b-16g, h display moves —— —
downward off y
graticule !
BEAM FINDER | i
{P11 CRT not i
5-17d intensified) bright defocused
traces 1
VERTICAL AMPLIFIER GAIN A B
6199 20 V/DIV 4.85 div. 5.15 div.
' 10v/DIvV 4.85 div. 5.15 div.
5 V/DIV 5.82 div, 6.18 div,
2v/DIV 4.85 div. 5.15 div.
1V/DIV 4,85 div. 5.15 div,
0.5 v/Dtv 5.82 div. 6.18 div,
’ 0.2 V/iDIV 4.85 div, 5.16 div.
0.1 v/DIvV 4.85 div. 5.15 div.
, B0 MV/DIV 5.82 div. 6.18 div.
, 20MV/DIV 4.85 dlv. 5.15 div,
| .

o v - -
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|

' PERFORMANCE CHECK RECORD {CONT’D)

. : ' MODEL 1200A/B
Serfal No.
. - o RESULTS
REFSETREEPNCE ' DESCRIPTION _
‘ , ' MIN ACTUAL MAX
6199 (Cont'd)| VERTICAL AMPLIFIER GAIN ;o
y {Cont'd) ‘
10 MV/DIV 4.85 div. ' 5.15 div,
& MV/DIV o 5.82 div. 6.18 div.
2 MV/DIV 4.85 div, ’ 6.16 div.
1 MV/DIV 4.85 div. '6.16 div.
o 0.5 MV/DIV 6.82 div. 6.18 div.
' 0.2 MV/DIV 485 div, '- 5.15 div.
0.1 Mv/DIV 4.85 div. 5.15 div.
1
6519 . 05V/DIV, 6.82 div. 6.18 div.
. 0.2 V/DIV 4.35 div. 5.15 div.
6-26h CALIBRATOR
! 4div +9.5 6 div + 0.5
minor div. minqr div,
VERTICAL BANDWIDTH . A B
6-21g,j,9,t | 500kHzcheck - 5.7 div.
5-21n, x 60 kHz check o ' | 574w
NOISE ' b A B
5-22b, d 0.5 div.
; COMMON MQDE A B
. REJECTION RATIO :
5-23c, | 100 Hz signal . 2 div.
6-23¢, h 10 kHz signal | 2 div.
y

&14b




Model 1200A/8

PERFORMANCE CHECK RECORD (CONT'D)
MODEL 1200A/B

Performance Check Record

Serial No.
RESULTS
REFERENCE DESCRIPTION
MIN ACTUAL MAX
Avs. B PHASE SHIFT
6-24d 0.2 v/DIV 0.14 div.
b-24f 0.5 V/DIV 0.14 div.
CHANNEL ISOLATION B
5-26e, q —_ 1 div.
TRIGGER AMPLITUDE
b-26d imefnal: 50 Hz signal stable display
5-26g internal; 500 kHz signal stable display
5-26k external; 500 kHz signal stable display
5-26n external; 50 Hz signal stable display
' TRIGGER POINT
AND SLOPE
5-?7d internal; positive slope stable display
5.27g internal; negative slope .stable display : '
‘ . :l
6-27m external; negative slope stable display
5-27p 1 external; positive slope stable display - '
' SWEEP TIME _
5-28e b SEC/DIV 11in 9.7 div. 11in 103div.
2 SEC/DIV 21in 9.7 div, i 21in 103 div,
1 SEC/DIV 11in 9.7 div. 11in 10.3 div.
‘0.5 SEC/DIV 11in 9.7 div. 11in 10.3 div,
0.2 SEC/DIV 21in 9.7 div. 21in 10.3 div.
0.1 SEC/DIV 11 in 9.7 div. 11in10.3 div,
50 MSEC/DIV 11in 8.7 div. i1 in 10.3 div.
20 MSEC/DIV 21in 9.7 div. 21in 10.3 div,
10 MSEC/DIV 11in 9.7 div. 11in 10,3 div.
5 MSEC/DIV 11in 9.7 div. 11in10.3 div.
2 MSEC/DIV 21in 9.7 div.

21in 10.3 div.

)
)
!
)
!
|
|
)
}
I
|
|
}
}
1
I
I
|
1
I
)
|
|
)
I
t
{
|
)
|
1
)
}
I
I
f
!
I
)
i
1
'
}
1
)
I
)
}
}
}
]
I
}
b
i
¥
}
)
)
'
)
1
¥
)
}
I
i
I
I
I
i
I
I
}
i
I
)
)
|
'
}
]
)
}
I
)
i
i
}
I
!
b
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Performance Check Record

PERFORMANCE CHECK RECORD {CONT’D)

Model 1200A/B

MODEL 1200A/B
Serial No.
RESULTS
REF;ETRE?“CE DESCRIPTION
MIN ACTUAL MAX
J 1 MSEC/DIV 11in 9.7 div. 11 in 10.3 div.
' 0.5 MSEC/DIV 11in 9.7 div. 11 in 10.3 div,
0.2 MSEC/DIV 21in 9.7 div. 21 in 10.3 div.
0.1 MSEC/DIV 11in 9.7 div. 11in 10.3 div.
50 USEC/DIV 11in 9.7 div. " 11in 10.3 div,
20 USEC/DIV 21in 9.7 div. 21 in 10,3 div.
10 USEC/DIV 11in 9.7 div. 11in 10.3 div.
5 USEC/DIV 11in 9.7 div. 11in 10,3 div.
2 USEC/DIV 21n 9.7 div. 21in 10.3 div.
. 1 USEC/DIV 11in 9.7 div. 11in 10.3 div,
SWEEP VERNIER
6-29d 2in 4 div.
MAGNIEIED SWEEP
5-30d 2 in 9.5 div. 2 in 105 div.
SINGLE SWEEP
b-31¢ indicator lights; same as minimum
one sweep cycle;
indicator goes out
HORIZONTAL AMPLIFIER
GAIN '
5-32d 1 V/DIV 9.7 div. 10.3 div.
. 0.5 V/DIV 9.7 div. 10.3 div,
0.2 V/DIV 9.7 div. 10.3 div.
0.1 V/DIV 9.7 div. 10,3 div.
HORIZONTAL VERNIER
5-33d 4 div.
HORIZONTAL BANDWIDTH
‘ 5-34g 7 div,
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Model 1200A/B

Replaceable Parts

SECTION VI
REPLACEABLE PARTS

6-1. INTRODUCTION. .

62. This section contains information for ordering re-
placement parts. Reference designators and abbrevia-
tions are defined in table 6-1, and table 62 lists the
parts in alphanumeric order by reference designation.
Exploded-view drawings of most mechanical parts,
and identification photographs of other parts are in

§-6. DIRECT MAIL ORDER SYSTEM.

6-7. Within the USA, Hewlett-Packard can supply
parts through a direct mail order system. Advantages
of using the system are as follows:

a. Direc’ ordering and shipment from the HP
Parts Center .11 Mountain View, California.

Section VIIL.
6-3. ORDERING INFORMATION.

b. No maximum or minimum on any mail order

(there is a minimum order amount for parts ordered
through a local HP office when the orders require
billing and invoicing).
6-4. To order a part listed in the replaceable parts
table, quote the Hewlett-Packard part number, indi-
cate the quantity required, and address the order to
the nearest Hewlett-Puckard affice,

¢. Prepaid transportation (there is a small
handling charge for each order).

d. No invoices - to provide these advantages,

check or money order must accompany each order.
65. To order a part that is not listed in the replace-
able parts table, include the instrument model number,
instrument serial number, the description and function

6-8. Mail order forms and specific ordering informa-
tion is available through your local HP office. Ad-
of the part, and the number of parts required. Address dresses and phone numbers are located at the back of
the order to the nearest Hewlett-Packard office. this manual.

Table 6-1. Reference Designators And Abbreviations

REFERENCE DESIGHNATORS ‘
A 2 assembly E = misc, vlectronle part . M = meter B = terminil buard
AT = atl+pyator, F = fuse MP 3 mechanci) part ™ = test paint
peststive terminakion FL = filter 1y = plug u = microcireuit{nen-cepairable)
B = moter, fan H + hardware PS = power supply v = vacuum tuhe, neon bulk,
C = gapacitor Ic = integrated cireeit Q = trnsistor phutocell, ete,
cP e coupling | a Jack rR = pepistor VR = voltage regubiatne (duste)
CR = diende K = relay RT = thermistor W = cable
DL & delay bne L = inductor 5 = switch X = sucket
s = device sigmaling lamp) LS = speaker T = transformer 4 = erystal
ABBREVIATIONS :
A = amperels} Ge @ permaniym minat = minature ; s=b = nlow-blow
ampl = anpbfieris) G = mga (107) pom. = momentsry CBe = nelenfum
assy = assembly i = pliss .omibg = maunting sect = section(sh
wrd = proundied) my. = mylar semicon s semiconductor(s)
bd = prard(s) . : 9 Sk = sidicun
b = bunelpass H = henrgfies) n = pans {1077) 541 = stlver
.2 Hye = merdary e e normally rlosod 1 = slide
< s cents (10°7) hr & howris) Ne = neon ' . sp = single poke
ear. = carbon. HP = Hewlett-Packard nfu = pornudly vpen spl = gpecial
cew = c-m!ncrclmkwsu Hz £ hertz npo = pogabive positive zero st s gingle theow
“',r 2 euramic {zero tempeeature std = stancird
":"""' * ‘:”“’“"l it. = ipteemetiate frog cocllicient) ’
::": : :::lff:‘l:"" wnpg = lapregaated nsr = pot yeparately Ta + tantalum
comp = oompositon incd o incandescent replaceable td = time duelay
ven x cunrmcmt(-‘i) ined ¢ Im:lmh‘h) To « tunnel diodels)
CRT > cathide-ray tube s = lasulation{ed) uhd * ureder by duseription tud = togple
cw '+ clockwise int < internal . ux = oide : Ty = titantum
1 3 : ) oLt Luil = tolerance
d = ek (1077 k = kilo (107} p = pico {16 °7) Cootrume = tewmer
dupi: = drposited carbion pe + printed {etehed) cireuit(s)
dp = tlubile pole ik = poundis} PGM = program u = prern “0-6)
dt - @ teghli thrnw Tev 2 lever Py = peak inverse voltage(s)
Lis = Hnrear tper p/o = part of = volt{s)
eleet, = ebertrelylie Iy, = laganthmic tper - poby = polystyrene var = varnble
eeap = encapaolated vl = lgw-pass filter{s} pore = porcelain .
it = eaternns Ly P = pusition{s) w = wattls)
m = il lll:lG ) pot. = putentioneter(s) w/ = with
£ = Larad(s) M = meym (207) pk-pk = proketo-peak win = wthout
[t Lol lheet ransistoe(s)  metline= nutal Glm redt = pectifter(s) I wVde = de working voli{s}
fxd s loud pirtex = me tal oxide rf = prudi frequency w = wirewound

ety 5 R




Replageab!e Parts

Model 1200A/B
Table 6-2, Replaceable Parts

Ref Description
Desig HP Par.No. | TQ {Refer to Table 6-1.)
CHASSIS PARTS
Al 01200-63506 A: channel A 100 uV preamgplifier madule
A2 01200-63506 A: channel B 100 uV preamplifier module
A3 0120066504 A: dual channel output amplifier
A4 01200-66503 A: horizontal module
AS 0120066514 A: low voltage power supply
AB 0120066515 A: high voltage regulator
A7 0120066505 A: high voltage rectifier
Ds1, 1450-0419 DS: neon {power indicator)
F1 2110-0059 F: 1.5 amp slowblow {116V operation}; standard
F1 2110-0020 F: 0.8 amp slow-blow (230V operation); optional
H
Ji 1510-0084 5 . banana, red {Channel A —Input)
42 1510-0087 3 J: banana, black {Channel A ground}
J3 1510-0084 : J: banana, red {Channel A +Input)
J4 1510-0084 J: banana, red {Channel B —Input)
J5 1510-0087 J: banana, black {Channet B ground) ‘
Jé 1510-0084 J: banana, red {Channel B +Input)
J7 1510-:0084 J: banana, red {Trig and Horiz Input)
J8 15610-0087 J: banana, black {ground)
J9 1251-0463 J: banana, black {Cal 1 Volt)
J10 1251-2357 J: power S
Li 01200-66001 L.: CRT trace alignment
MP1 Insulator: binding post, black {consists of 1510- 0087 03400732,
and 0340-0749)
MP2 Insulator:  binding post, red {consists of 1510-0084 '0340- 0732
and 0340-0749) 1 ¢

MP3 0340-0450 Insutator: transistor, mica (Q1 and Q2)
MP4 0370-:0432 Knab: lever switch, black
MP5 0370-0453 Knob: w/dual index (sweep time switch) |
MP6 0510:0097 Fastener: push on {power indicator} ] '
MP7 09050016 Strip: felt »
MpP8 14100052 Bushing: potennometer mounting 3/8—32 (trace align control)
MP9 1431-0039 Shaft: 8.187 *0.03 in long {DISPLAY switch) '
MP10 1490-0841 Coupler: shaft 1/8in (DISPLAY switch)
MP11 £020-0476 | Bezel: CRT ’
MP12 5020-0510 : Filter: CRT, clear
MP13 5020-0530 * " dier: CRT, amber {used only with P7 phosphor)
MP14 §040-0444 Shield: light ;
MP15 5040-0453 Insulator: cover {(FOQCUS control)
MP16 00180-01218 Bracket: alignment coil
MP17 00180-67402 Knob: black w/arrow {(INTENSITY/FOCUS controls)
MP18 031200-04113 Cover: CRT
MP19 01200-44701 Support: CRT
MP20 01200-44702 Support: circuit board

62



Model 1200A/B ‘ : Replaceable Parts
Table 6-2. Replaceable Parts {Cont'd}
Ref Description
Desig HP PartNo. 1 TQ (Refer to Table 6-1.)
CHASSIS PARTS (CONT'D)
MP21 01200-44703 Support: CRT shield
MPp22 0120044704 Spacer: knob (TRIGGER LEVEL control)
MP23 0120060601 Shigld: CRT
MP24 01200-6740i Assembly: knob (Volts/Division switch)
MP25 01200-67402 Assembly: knob {sweep time switch)
MP26 01200-67403 Assembly: knob (DISPLAY switch}
MP27 0120067404 Assembly: knob w/arrow (POSITION controls)
MP28 01821-67401 Knob: +/0/— wfarrows {TRIGGER LEVEL control}
‘MP22 01821-67403 Knob: CAL w/arrow {Vernier controls)
MP30 0510-1075 Fastener: push on (Balance control); Model 1200A only
MP31 1440-0074 Handle: Maodel 1200A only
MP32 ‘5040-0447 Foot: rear panel; Made! 1200A only
VP33 01200-00103 Deck: horizontal; Model 12004 only
MP34 01200-00209 Panel: front; Model 1200A only
MP35 01200-00606 Shield: high voltage power supply; Mode! 1200A only
MP36 0120001205 Bracket: high voltage board, top mounting, Model 1200A only
MP37 0120001206 Bracket: high voltage board, bottom mounting; Model 1200A only
MP38 01200-04114 Cover: top; Model 1200A only
MP39 0120004106 Cover: high voltage power supply; Model 1200A only
MP40 9120004107 Cover: transformer top; Modet 1200A only
MP41 .01200-04109 Cover: transformer side; Mode! 1200A cnly !
MP42, ' 01200-21701 Bushing: panel {Balance control}; Madel 12G0A only
MP&3 01200-23702 Rail; top; Modet 1200A only .
MP44 01200-23703 Rail: side; Model 1200A only
MP45 - 01200-20502 Frame: rear; Model 1200A only
MP46 01200-40503 Frame: front; Mode} 1200A only -
MP47 01200-42301 Retainer: handle; Modet 1200A only
MPA8 01200-64105 Assembly: bottom cover; Model 1200A only
MP49 01200-67501 Terminal Board: transformer; Modet 1200A only
1" MPSO 5020-0522 Handle: S 1/4 inches; Model 12008 only
MP51 01200-00210 Panel: front; Modet 12008 only
MP52 01200-00604 Shield: high voltage power supply; Model 1200B only
MPG3 0120004101 Cover: top; Model 1200B only
 MP&4 0120004102 Cover: bottom; Model 1200B only
' MPS5 01200-6050%5 Assembly: frame; Model 1200B only
MP56 0171004103 Cover: transformer
MP101 5020-0530 | Filter: amber, CRT (option 007)
P1. o P: power (nsr pfo W1)
at 1853-0079 Q: Sipnp .
Q2. 1854-0320 Q: Sinpn
. ] .
RY ¢ 0684-4731 R: fxd comp 47 kilohms 10% 1/4W
RZ’ 21000013 R: var comp 50 kitohms 10% 1/4W
R3 2100-2663 R: var comp 5000 ohms 20% 1/3W
‘R4 2100-2563 R: var comp 5 megohms 20% 1/2W
" R5 : Not assigned S

3ot T
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Replaceable Parts

! |
; "‘Table 8-2. Aeplaceable Parts (Cont’d)

Model 1200A/8

Ref Description
Desig HP PartNo. | -TQ (Refer to Table 6-1.)
o CHASSIS PARTS (CONT'D)
R6 2100-2694 | R: var comp 2500 ohms 10% 1/4W
R7 ] 2100-2594 R: var comp 2500 ohms 10% 1/4W
Rg © 0684-1041 R: fxd comp 100 kilohms 10% 1/4W
t
St , 3101-0036 S: toggle (POWER)
S2 3101-1310 S: pushbution (FIND BEAM}
s3 3101-1234 S: slide dpdt
T 9100-1124. T: power; Mode! 1200A only
T 9100-1125 T: power; Model 12008 only
TB1 0360-0104 . TB: w/captive shorting link {Z Axis Input)
vi 5083-1853 V: cathode ray tube, P31 phosphor, nonaluminized, internal graticule
(standard) '
V1 5083-1823 V: cathode ray tube, P2 phosphor, nonaluminized, internal graticule
{option 002)
V1 5083-1862 V: cathode ray tvbe, P4 phasphor, nonaluminized, interral graticule
(option 004} :
Vi 5083-1833 V: cathode ray tube, P7 phosphor, nonaluminized, internal grancule
{option 007)
Vi 5083-1842 ° V: cathode ray tube, P11 phosphor, aluminized, internal graticule
{option 011)
Vi 5083-1820 V: cathade ray tube, P2 phosphar, nonaluminized, no graticule
{option 602)
Vi 5083-1830 V: cathode ray tube, P7 phosphor, nonaluminized, no graticule
{option 607)
vi 5083-1841 V: cathode ray tube, P11 phosphor, aluminized, no graticule (option 611} '
V1 5083-1850 V: cathode ray tube, P31 phosphor, nonaluminized, ne graticule
{option 631) '
w1 8120-1538 W: pawer; Model 1200A only )
w1 . 8120-1348 W: power; Model 12008 only '
w2 01200-61626 W: main; Model 1200A enly :
w2 01200-6160% W: main; Mode! 12008 only D C '
, .
XF1 1480-0084 XF: cartridge . ; ' ’ b
XQi 5060-0585 Cable: for Q1 and Q2 oy
XQ2 5060-0585 Cable: for Q3 and Q2 K D)
XV 1200-0037 XV: CRT Co
Al
. ! ' ‘ . ‘ '
Al 01200-63506 A: channel A 100 uV preamplifier madule ,
AlA1 01200-66522 A: 100 uV preamplifier subassembly ! L
A1A2 01200-61903 A: 1006V attenuator switch subassmbly \. 5
o
AiC1, A1C2 0160-0917 C: fxd my 0.1 uF 20% 600 wVdc matched pair e
AIMP1 0370-0500 Knob: pushbutton (BW LIMIT switch) oy
AllMP2 01200-00610 Shield: preamplifier module ’ | o
AIMP3 01200-23704 Shaft: potentiometer (BAL control) L
AIMPS 01200-63701 Assembly: pushbutton shaft (BW LIMlT switch) . )
A151 3100-1376 S: lever {—Coupling} ‘ , b ‘
A1S82 '3100-1376 S: lever {(+Coupling} .'- ;
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ModelJuOOAJB Replaceable Parts
: ] Table 6-2. Replaceable Parts {Cont’d)
‘Ref ‘ ! Description
Desig HP PartNo. | T (Refer to Table 6-1.)
j
A1A1
Al1A1 01200-66522 A: 100 uV preamplifier subassembly
AlA1CIH 01800091 C: fxd al elect 10 uF ~10 +50% 100 wVdc
A1A1C2 0121-0045 C: var 7-45 pF 500 wVdc
A1AIC3 01700040 C: fxd mylar .047 uF 10% 200 wVdc
AIAICA 0160-2239 C: fxd cer 1.8 pF 20.25 pF 500 wVde
A1A1ICH 0160-2268 C: fxd cer 11 pF 800 wVdc ‘
A1A1C6 0160-2264 C: fxd cer 20 pF 5% 500 wVdc
A1AICT 0160-3638 C: fxd cer 0.22 uF +80 —~20% 200 wVdc
ATAICB 0160-3638 C: fxd cer 0.22 uF +80 —20% 200 wVdc
ATAICY 1060-2914 C: fxd cer 0.1 uF —20% +80% 50 w\'dc
A1AI1C10 0180-0228 C: fxd taelect 22 uF 10% 15 wVdc . .
ATAICH 01800376 C: fxdtaelect 0.47 uF 10% 35 wVde
A1A1ICI12 0160-3073 C: fxd cer 100 pF 600 wVdc
A1AIC13 0140-0216 C: fxd mica 80 pF 2% 300 wVdc
ATAICH4 0121-0045 C: var cer 7—-45 pF 500 wVdc
A1A1CI5 0170-0040 C: fxd mylar .047 uF 10% 200 wVdc
CATAICIE 0132-0004 C: var poly 0.7-3 pF 350 wVdc
" ATAICY? 0132-0004 C: var poly 0.7--3 pF 350 wVdc
~A1AIC18 0160-2253 C: fxd cer 11 pF 5% 500 wVdc
AIAICI19 0160-2264 C: fxd cer 20 pF 5% 500 wVdc
A1AIC20 0180-0091 C: #xd al elect 10 uF —10 +50% 100 wVdc
A1AICR1 1901-0579 CR: Si
A1A1CR2 1901-0579 CR: Si
ATAICR3 1901-0579 CR: Si
A1AICR4 1901-0579 CR: Si \
A1AICRS 1901-0040 CR: Si
A1AICR6G 1901-0040 CR: Si
A1ATMP1 1205-0031 Heat sink
A1AIQ] 18550086 Q: FET dual
ATA1Q2 1854-0071 Q: Sinpn 2N3391
A1A103 18530049 Q: Sipnp
A1A1I04 18530049 Q: Sipnp
A1A105 1854-0071 Q: Sinpn 2N3391
' /
ATA1Q6 1853-0036 Q: Sipnp 2N3906
AIA1Q7 1853-0036 Q: Sipnp 2N3906
A1A108 1853-0036 Q: Sipnp 2N3906
Al1AIQ9 1853-0036 Q: Si pnp 2N3806
ATAI1Q10 18550057 Q: FET
AlAr1an 1854-0215 Q: Sinpn 2N3904
A1A1Q12 1853-0036 Q: Sipnp ‘
o




Replaceable Parta Maodel 1200A/B
Table 6-2. Replaceable Parts (Cont'd}

Ref Description
Desig HP Part No. | TQ (Refer to Table 6-1,)
A1A1 (CONT'D)

ATAIR1 0684-6801 R: ¥xd comp 68 ohms 10% 1/4W
AlA1R2 0757-0059 R: fxd metflm 1 megohm 1% #/2W
A1AIR3 0698-3423 R: fxd metflm 46.4 kilohms 1% 1/2W
A1A1R4 0767-0421 R: fxd metflm 825 ohms 1% 1/8W
Al1AIRE 0757-0409 R: fxd metflm 274 chms 1% 1/8W
A1AR6 ' 0684-3331 R: fxd comp 33 kilohms 10% 1/4W
A1AIR7 0684-1231 R: fxd comp 12 kilohms 10% 1/4W
ATAIRB + 0684-3331 R: fxd comp 33 kilohms 10% 1/4W
ATA1IR9 . 07570453 R: fxd metflm 30.1 kilohms 1% 1/8W
ATAIR10 ' 0684-5611 R: fxd comp 560 chms 10% 1/4W
A1AIR11 0684-2211 R: fxd comp 220 ohms 10% i/4W
A1AIR12 0684-2211 R: fxd comp 220 chms 10% 1/4W
A1AIR13 0684-8221 R: fxd comp 8200 ohms 10% 1/4W

, AlAIRI14 0757-0437 R: fxd metflm 4750 ohms 1% 1/86W
A1AIR15 Deleted

- ATAIR16 0767-0437 R: fxd metflm 4750 ohms 1% 1/8W

" ATAIR17 Deleted
A1AIR18 0757-0442 R: fxd metfim 10 kijohms 1% 1/8W
AlAIR1S 2100-0940 R: var comp 500 ohms 20% 1/4W
ATATR20 0757-0442 R: fxd metflm 310 kilochms 1% 1/8W
Al1AIR21 0683-4741% R: fxd comp 470 kilohms 10% 1/4W
AlATR22 0684-2731 R: fxd comp 27 kilohms 10% 1/4W
AlAIR23 0684-1011 R: txd comp 100 ohms 10% 1/4W
A1AIR24 0757-0200 R: fxd metflm 5620 ohms 1% 1/8W
A1AIR25 0684-1011 R: txd comp 100 chms 10% 1/4W
ATAIR26 0757-0442 R: fxd metfim 10 kilohms 1% 1/8W
A1AIR27 0757-0442 R: fxd metfim 10 kilohms 1% 1/8W
A1A1R28 0757-0467 R: fxd metfim 121 kilohms 1% 1/8W
AI1AIR29 0757-0059 R: fxd metfim T megohm 1% 1/2W

_ AJAIR30 0698-3423 R: fxd metflm 46.4 kilohms 1% 1/2W
ATA1IR31 0757-0421 R: fxd metfim 825 ohms 1% 1/8W
A1AIR32 0757-0409 R: fxd metflm 274 ohms 1% 1/8W
AITATR33 0684-3331 R: fxd comp 33 kilohms 10% 1/4W
ATAIR34 0698-3432 R: fxd metfim 26.1 ohms 1% 1/8W
ATATIR35 0757-0453 R: fxd metfim 30.1 kilohms 1% 1/8W
A1A1IR36 0684-5611 R: fxd comp 560 ohms 10% 1/4W
A1A1IR37 0684-2211 R: fxd comp 220 ochms 10% 1/4W
A1AIR38 0684-8221 R: fxd comp 8200 ohms 10% 1/4W
AlA1R39 0684-6801 R: fxd comp 68 chms 10% 1/4W
ATAIST 3101-1285 S: pushhutton (BW LIMIT)
ATAIVRI1 1902-3150 VR: breakdown 9.09V 2% 400 mW
ATATVR2 1902-0017 VR: breakdown 6.8V 10% 400 mW
ATAIVR3 1902-0055 VR: breakdown 14,7V 10% 400 mW
A1ATVR4 1902-3234 VR: breakdown 19.6V b% 0.4W
AlAIVRS 1902-3234 VR: breakdown 19.6V 5% 0.4W
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Model 1200A/B

Replaceable Parts

Table 6-2. Replaceable Parts {Cont’d)

A3Ch

160-2237

Ref Description
Desig HP PartNo. | TQ {Refer to Table 6-1.)
A1A2
H
AlAZ 0120061903 A: 100 uV attenuator switch subassembly
ATAZCH 0130-0001 C: var cer 7-45 pF 500 wVdc
A1A2C2 0130-0003 C: var cer 1.5—7 pF 500 wVdc
A1A2C3 01400090 C: mica 200 pF 1% 300 wVdc
A1A2CA 0130000 C: var cer 7-45 pF 500 wVdc
ATA2CH 0130-0003 C: var cer 1.5~7 pF 500 wVdc
A1AZCE 0140-0090 C: fxd mica 200 pF 1% 300 wVdc
ATA2MPT 3130-:0028 Caupler: vertical vernler
ATA2R1 0698-8502 H: fxd metflm 990 kilohms 1% 1/2W
A1A2R2 06983109 R: fxd metfim 10.1 kilohms 1% 1/8W
A1A2R3 0698-8502 R: fxd metflm 990 kilohms 1% 1/2W
A1A2R4 06983109 R: fxd metfim 10.1 kilohms 1% 1/8W
A1A2R5 0757-0449 R: fxd metflm 20 kilohms 1% 1/8W
A1AZR6 0698-3484 R: fxd metflm 6650 ohms 1% 1/8wW
A1A2R7 0757-0430 R: fxd metflm 2210 ohms 1% 1/8W
AtA2R8 06984467 R: fxd metftm 1050 ohms 1% 1/8W
Al1A2R9 0757-0416 R: fxd metflm 513 ohms 1% 1/8W
A1A2R10 06986728 R: fxd metflm 202 ohms 1% 1/8W
L ! i
- ATAZR1 0757-0401 R: fxd metflm 100 ohms 1% 1/8W
" A1A2R12 07570277 R: fxd metflm 49.9 chms 1% 1/8W
. A1AZRI13 0757-0384 R: fxd metflm 20 ohms 1% 1/8W
© ATAZR14 0757-0346 R: fxd metilm 10 ohms 1% 1/8W
| ATA2R15 2100-2614 R: var comp 60 ohms 10% 1/2W
- ATA2R16 2100-2617 R: var comp log 4000 ohms 10% 1/4W
:
FA1A231 3100-3523 S: rotary (Volts/Division)
i A1A252 S: nsr;p/o A1A2R16
. A2
A2 01200635(\6 A: channel B 100 uV preamplifier module [same as At assembly
" breakdown)
jl
-/ A3
A3 012(1()-66504 A: dual channel output amptifier
A3C1 0160-2240 C: fxd cer 2 pF £0.25 pF 500 wVdc
A3C2 0160-2240 C: fxd cer 2 pF 20.25 pF 500 wVdc
A3C3 0160-2240 C: fxd cer 2 pF $0.25 pF 500 wVdc
A3C4 0160-2240 . C: fxd cer 2 pF £0.25 pF 500 wVdc
' C: fxd cer 1.2 pF $0.25 pF 500 wVdc
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Replaceable Parts ' : Modet 1200A/B
' Table 6-2. Replaceable Parts {Cont'd)

Ref ' Description
Desig HP PartNo. | TQ {Refer to Table 6-1.)
A3 (CONT’D)
A3C6 ‘ 0160-2913 C: fxd cer 0,01 uF -20 +80% 500 wVdc
A3C? 0140-0205 C: fxd mica 62 pF 5% 300 wVdc
A3C8 0140-0206 ‘C: fxd mica 270 pF 5% 500 wVdc
A3C9 5081-7647 C: fxd mica 270 pF 5% 500 wVdc (matched pair-includes A3C12)
A3C10 0160-2203 C: fxd mica 91 pF 5% 300 wVdc
A3C11 0160-2203 C: fxd mica 91 pF 5% 300 wVdc
A3C12 B081-7647 C: fxd mica 270 pF 5% 500 wVdc {matched pair-includes A3C3)
A3C13 0160-2930 C: fxd cer 0.01 uF —20 +80% 100 wVdc
A3C14 0180-0091 C: fxd al elect 1Q uF —10 +50% 100 wVdc
A3C15 0180-0091 C: fxd al elect 10 uF —10+50% 100 wVdc
A3CR1 1901-0040 CR: Si
" A3CR2 , 1901-0040 CR: Si
A3CR3 1801-0050 CR: Si
A3CR4 1901-0040 CR: Si
AJCR5 1901-0040 CR: Si
] .
A3CR6 1901-0050 CR: Si
A3CR7 1901-0040 CR: Si
A3CR8 1901-0040 CR: Si
A3CR9 1901-0050 CR: Si
A3CRI10 1801-0040 CR: Si
A3CR11 1901-0040 CR: Si
A3CR12 1901-0050 CR: Si
A3CR13 1901-0040 CR: Si
A3CR14 1901-0040 CR: Si
A3CR15 1901-0050 CR: Si
A3CR16 1901-0040 CR: Si |
A3CR17 1901-0040 CR: Si
“A3CR18 1901-0040 CR: & .
A3CR19 1901-0040 CR: Si
A3CR20 1901-0040 CR: Si
A3CP21 1901-0040 CR: Si
A3CR22 1901-0040 CR: Si
A3CR23 . 18010040 CR: Si
A3CR24 1901-0040 CR: Si
A3CR25 1901-0040 CR: Si
A3CR26 1901.0040 CR: Si
A3CR27 1901-0040 CR: Si
A3CR28 1901-0040 CR: Si
A3CR29 1901-0040 CR: Si
3CR30 1801-0040 CR: Si
A3CR31 1901-0040 CR: Si
A3L1 9140-0137 L: fxd I mH
A3L2 9140-0137 L: fxd 1 mH
A3L3 9140-0137 L: fxd 1 mH
A3L4 9140-0137 L: fxd 1 mH
]
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Madel 1200A/8 Replaceable Parts
Table 6-2. Replaceable Parts {Cont’d)
Ref Description
Desig HP PartNo. | TQ {Refer to Table 6-1.)
i A3 [CONT'D)
A3MP1 i 0120001201 Bracket: switch mounting (DISPLAY)
A3MP2 01205-0095 Heat sink: transistor
A3 1853-0098 Q: Si pnp 2N5086
A3Q2 1853-0098 Q: Sipnp 2N5086
A3Q3 1854-0215 Q: Sinpn 2N3904
A3Q4 18p4-0215 Q: Sinpn 2N3904
A305 . 1854-0234 Q: Sinpn 2N3440
A306 1854-0234 Q: Sinpn 2N3440
A3Q7 1854-0215 Q: Sinpn 2N3904
A3Q8 1854-02156 Q: Sinpn 2N3904
A309 1854-0216 Q: Sinpn 2N3904
A3Q10 1854-0215 Q: Sinpn 2N3904
AN 1854-0234 Q: Sinpn 2N3440
A3Q12 1854-0234 Q: Sinpn 2N3440
A3013 1854-0022 Q: Sinpn
A3Q14 1854-0022 Q: Sinpn
A3Q15 1853-0036 Q: Sipnp 2N3906
A3Q16 1853-0036 Q: Si pnp 2N3206
A3Q17 1854-0022 Q: Sinpn
A3Q18 1854-0022 Q: Sinpn
A3R) 0757-0416 R: fxd metfim 611 ohms 1% 1/8W
A3R2 = 0684-8221 R: fxd comp 8200 ohms 10% 1/4W
A3R3 0658-3447 R: fxd metflm 422 ohms 1% 1/8W !
A3RE 2100-2578 R: var comp 1500 ohms 4 sect 30% 1/4W =
A3R5 0684-8221 R: fxd comp 8200 ohms 10% 1/4W
AJRS 0684-2211 R: fxd comp 220 ohms 10% 1/4W
A3R7? 0684-2211 R: fxd comp 220 ohms 10% 1/4W
A3R8 0683-3935 R: fxd comp 39 kilohms 5% 1/4W
A3RS 0683-3935 R: fxc comp 39 kilohms 5% 1/4W
A3R10 0767-0822 R: fxd metflm 1300 ohms 1% 1/2W
A3RM 0757-0822 R: fxd metfim 1300 ochms 1% 1/2W
A3R12 0767-0008 R: fxd metox 10 kilohms 5% 3W
A3R13 0767-0008 R: fxd metox 10 kitohms 5% IW
A3R14 0757-0416 R: fxd metflm 511 ohms 1% 1/8W
A3R15 0757-0416 R: fxd metflm 511 ohms 1% 1/8W
A3R16 0698-3447 R: fxd metfim 422 ohms 1% 1/8W
A3R17 0683-3935 R: fxd comp 39 kilohms 5% 1/4W
A3R18 0683-3935 R: fxd comp 39 kilohms 5% 1/4W
A3R19 0757-0822 R: fxd metflm 1300 ohms 1% 1/2W
A3R20 0757-0822 R: fxd metflm 1300 ohms 1% 1/2W
A3R21 0757-0442 R: fxd metfim 10 kilohms 1% 1/8W
A3R22 0683-3935 R: fxd comp 39 kilohms 6% 1/4W
A3R23 0757-0274 R: fxd metflm 1210 ohms 1% 1/8W
A3R24 0757-0274 R: fxd metflm 1210 ohms 1% 1/8W
A3R25 0757-0445 R: fad metfim 13 kitohms 1% 1/8W
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Replaceable Parts

IR =i i
-

Table 6-2. Replaceable Parts {Cont'd)

Ref

Description

Desig HP Part No. Ta {Refer to Table 6-1.)
A3 (CONT'D)
"A3R3Z6 07570416 R: fxd metfim 511 ohms 1% 1/8W
A3R27 0698-3447 R: fxd metfim 422 ohms 1% 1/8W
A3R28 0757-0822 R: fxd metflm 1300 ohms 1% 1/2W
A3R29 0767-0822 R: fxd metfim 1300 ohms 1% 1/2W
A3R30 0767.0822 R: fxd metox 10 kilohms 5% 3W
A3R3t 0767-0008 R: fxd meiox 10 kilohms 5% 3W
A3R32 0757-0401 R: fxd metflm 100 ohms 1% 1/8W
A3R33 0757-0456 R: fxd metflm 43.2 kilohms 1% 1/8W
" A3R34 0684-1051 R: fxd comp 1 megohm 10%,1/4W
A3R35 0757-0442 R: fxd metfim 10 kilohms 1% 1/8W
A3R36 0757-0486 R: fxd metflm 750 kilohms 1% 1/8W
A3R37 0698-3457 R: fxd metflm 316 kilohms 1% 1/8W
A3R38 0684-1541 R: fxd comp 150 kilohms 10% 1/4W
A3R39 0757-0428 R: fxd metflm 1620 ohms 1% 1/8W
A3R40 0757-075% R: fxd metflm 7500 ohms 1% 1/4W
A3R41 07567-0438 R: fxd metflm 5110 ohms 1% 1/8W
A3R42 0757-0433 R: fxd metflm 3320 chms 1% 1/8W
A3R43 076570458 R: fxd metflm 51.1 kilohms 1% 1/8W
A3R44 0757-0467 R: fxd metflm 121 kilohms 1% 1/8W
A3R45 0698-5102 R: fxd comp 1.2 megohms 10% 1/4W
A3R46 0757-0467 R: fxd metflm 121 kilohms 1% 1/8BW
A3R47 06985102 R: fxd comp 1.2 megohms 10% 1/4W
A3R48 0757-0443 R: f«d metflem 11 kilohms 1% 1/BW
A3R49 0767-0458 R: fxd metflm 51,1 kilohms 1% 1/8W
A3RB0 0757-0438 R: fxd metfim 5110 ohms 1% 1/8W
A3RbB1 0757-0433 R: fxd metfim 3320 ohms 1% 1/8W
A3RbB2 0757-0441 R: fxd metflm 8250 ahms 1% 1/8W
A3R53 0757-0428 R: fxd metflm 1620 ohms 1% 1/8W
AJR54 0757-07561 R: fxd metflm 7500 ohms 1% 1/4W
A3R55 0684-1541 R: fxd comp 150 kilohms 10% 1/4W
A3R56 0757-0413 R: fxd metfim 392 ohms 1% 1/8W
A3R57 0757-.0414 R: fxd metfim 432 ohms 1% 1/8W
A3R58 0684-4711 R: fxd comp 470 ohms 10% 1/4W
A3R59 06980085 R: fxd metfilm 2610 ohms 1% 1/8W
A3RED 0757-0289 R: fxd metflm 13.3 kifohms 1% 1/8W
Aﬁﬂﬁl 0757-0394 R: fxd metflm 51.1 ohms 1% 1/8W
A3R62 0757-0397 R: fxd metflm 68.1 ochms 1% 1/8W
A3S1 3100-1377 S: rotary (DISPLAY)
A3W1 01200-61603 W: trigger
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Model 1200A/B

Table 6-2. Replaceable Parts {Cont’d)

Replaceable Parts

Ref Description
Desig HP Part No, Ta {Refer to Table 6-1.)
Ad
A4 01200-63503 A: horizontal module
AdA1 01200-66508 A: sweep circuit
AdA2 01200-61202 A:r sweep time switch
A4AC1 0130-0016 C: var npo 526 pF 305 wVdc
A4C2 0180-0155 C: fxdtaelect 2.2 uF 20% 20 wVdc
A4C3 0180-0156 C: fxd taelect 2.2 uF 20% 20 wVdc
A4DS1 DS: nsr /o A4S6
A4MP1 01200-60602 Shield: sweep module
AdR1 01200-61501 R: fxd comp 220 ochms 10% 1/4W
A4R2 0757-0350 R: fxd metflm 909 kilohms 1% 1/4W
A4R3 2100-2613 R: var comp 100 kilohms 20% 1/5W
A4R4 2100-1509 R: var comp 20 kilohms 20% 1/3W
A4S] 3100-1375 S: lever {SQURCE)
Ad452 31001374 S: lever {COUPLING)
A4S3 S: dpdt; nsr pfo A4R3
A454 3100-1373 S: lever (SLOPE)
A4S5 3100-1372 S: lever (MODE}
A4S6 3101-0844 S: pushbutton w/neon {(RESET)
AdW1 01200-61607 W: sweep
AdA1

AdA1 01200-66508 A: horlzontal circuit
A4A1CH 0160-2959 C: fxd cer 0,001 uF -0 +100% 600 wVdc
A4A1C2 0160-2917 C: fxd cer 0.05 uF —20 +80% 100 wVdc
A4A1C3 0160-2917 C: fxd cer 0.05 uF —20 +80% 100 wVdc
A4A1CA 0160-2017 C: fxd cer 0.05 uF —20 +80% 100 wVdc
A4A1CH 0160-2917 C: fxd cer 0.05 uF —20 +80% 100 wVdc
A4A1ICS 0160-2917 C: fxd cer 0.05uF —20 +80% 100 wVdc
AdA1ICT 0180-0165 C: fxd ta elect 2.2 uF 20% 20 wVdc
A4A1ICS 0160-2258 C: fxd cer 11 pF 5% 500 wVdc
A4A1CS 0160-2258 C: fxd cer 11 pF 5% 500 wVdc
A4AICID 0140-0198 C: fxd mica 200 pF 5% 300 wVdc
A4AICI 0160-2917 C: fxd cer 0.05 uF —20 +80% 100 wVdc
A4A1CI12 0160-2258 C: fxd cer 11 pF 5% 600 wVdc
A4AI1C13 0160-2917 C: fxd cer 0.05 uF —20 +80% 100 wVdc
A4A1ICI14 0160-2959 C: fxd cer 0.001 uF —0 +100% 600 wVdc
A4AICI5E 0180-0155 C: fxd ta elect 2.2 uF 20% 20 wVdc
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Replaceable Parts y Madel 1200A/B
Table 6-2. Replaceable Parts {Cont'd}
Ref Description
Desig HP Part No. TQ {Refer to Table 6-1.) '
A4A1 (CONT'D}
A4A1C16 0150-0115 C: fxd cer 27 pF 10% 500 wVdc
A4ATC17 0160-2917 C: fxd cer 0.05 uF —-20 +80% 100 wVdc
A4AICIB 0160-2917 C: fxd cer 0.05 uf ~20 +80% 100 wVdc
AdA1CIS 0160-2258 C: fxd cer 11 pF 5% 500 wVdc
A4A1C20 0160-2258 C: fxd cer 11 pF 5% 500 wVdc
A4A1C21 0i40—0198 C: fxd mica 200 pF 5% 300 wVdc ’ !
A4A1C22 0160-0115 C: fxd cer 27 pF 10% 500 wVdc
A4A1C23 0140-0198 C: fxd mica 200 pF 5% 300 wVdc
A4A1C24 0150-0115 C: fxd cer 27 pF 10% 600 wVdc ‘
A4A1C25 0160-2913 C; fxd cer 0.01 uF —20 +80% 500 wVdc
AdAI1C26 01400198 C: fxd mica 200 pF 5% 300 wVdc
AdA1C27 0140-0207 C: txd mica 330 pF 5% 500 wVdc
A4A1C28 0160-2917 C: fxd cer 0.05 uF —20 +80% 100 wVdc
A4A1C29 0140-0207 .C: fxd mica 330 pF 5% 500 wVdc
A4AIC30 0160-2917 v C: fxe! ~er 0,05 uF —20 +80% 100 wVdc
AJA1C31 ' 0160-2913 C: fxdcer 0.01 uF ~20 +80% 500 wVdc
A4A1C32 01500116 c: fx;_i cer 27 pF 19% 500 wVdc
A4AICR1 1901-0040 CR: Si
A4AICR2 1801-0040 CR: Si
A4AICR3 1901-0040 CR: Si
A4A1CR4S 1912-0009 CR: Ge tunnel 1 ma IN3712
A4AICRS 1901-0040 CR: Si .
A4A1ICRE 1901-0040 CR: Si {
A4AICR? 1901-0040 CR: Si ' i
AJAICRS 1901-0040 CR: Si :
A4AICR9 1901-0376 CR: Si
A4AICRI0 1901-0040 CR: Si
A4AICR11 1901-0040 CR: Si
A4AICR12 1901-0040 CR: Si
A4AICR13 1910-0018 CR: Ge
A4AICR14 1901-0040 1 CR: Si
A4AICR15 1901-0040 ‘| CR: Si
AdAICRI16 1901-0040 CR: Si
A4AICR17 1901-0040 CR: Si
A4A1Q1 1854-0539 Q: Sinpn
A4A1IQ2 1854-0539 Q: Sinpn
A4AIQ3T 18530036 Q: Sipnp 2N3906 _
" AdAIQ4 1854.0539 Q: Sinpn -
A4A10Q5 1854-0539 Q: Sinpn
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Model 12G0A/8 . " Replaceable Parts
Table 6-2. Replaceable Parts (Cont’d) .
Ref Description
Desig HP PartNo. | TQ ’ {Refer to Table 6-1.)
A4A1 (CONT'D)
A4A1Q6 1854-.007 QG: Sinpn
A4A1Q7 18540071 Q: Sinpn ‘ '
A4ATQ8 1853-0036 Q: Sipop 2N3906 .
A4A1Q9 1854-0215 Q: Sinpn 2N3904 :
A4A1010 1854-001 Q: Sinpn
A4A1Q11 1853-0036 . Q: pnp 2N3906
A4A1Q12 1854-0071 Q: ppn J
A4AION3 1853-0036 Q: pnp 2N3906 ,
A4A1Q14 1853-0036 Q: pnp 2N3906
A4A1Q15 1853-0036 Q: pnp 2N3906 : )
A4A1Q16 18550090 Q: FET
A4A1Q1T7 1854-0071 Q: Sinpn
AdA1Q18 1853-0036 Q: Sipnp 2N3906 ‘
A4AI1Q19 1853-0036 Q: Sipnp 2N3906 b
A4A 1020 1854-00N1 Q: Sippn ; ‘
AdA1Q21 1853-0036 Q: Si pnp 2N3906
A4A 1022 1854-001 Q: Sinpn
A4A1Q23 1853-0036 Q: Sipnp 2N3906
A4A1024 1854-0071 Q: Sinpn .
A4A1Q25 1854-0071 Q: Sinpn \ ;
Ad4A10Q26 1853-0036 Q: Si pnp 2N3906
AdAIR1 0698-5092 R. fxd metfim 160 kitlohms 1% 1/8W
AdAIR2 0757-0976 R: fxd metfim 150 kilohms 2% 1/4W
AJAIR3 0757-0427 R: fxd metfim 1500 ohms 1% 1/8W
AdA1R4S 0757-0289 R: fxd metflm 13.3 kilohms 1% 1/8W
AdAIRS 0687-15631 R: fxd comp 15 kilohms 10% 12w
A4A1R6E 0757-0443 R: fxd metflm 11 kilohms 1% 1/8W
A4AIR7 0757-0959 R: fxd metflm 30 kilohms 2% 1/4W
A4A1RE 0757-.0914 R: fxd metflm 390 ohms 2% 1/4W
A4A1RY9 0757-0964 R: fxd metflm 47 kilohms 2% 1/4W
A4ATIRI10 2100-0347 R: var comp 25 kilohms 4 sect 30% 1/4W
A4ATIR11 0684-2231 R: fxd comp 22 kilohms 10% 1/4W
A4ATIR12 0698-3640 R: fxd metox 1800 ohms 5% 2W
A4A1R13 0684-2201 R: fxd comp 22 chms 10% 1/4W
Ad4A1R14 0684-2231 R: fxd comp 22 kilohms 10% 1/4W
AdAIRI5 0684-2231 R: fxd comp 22 kilohms 10% 1/4W
Ad4A1R16 0684-2211% R: fxd comp 220 ohms 10% 1/4W
A4AIR17 0684-2211 R: txd comp 220 ohms 10% 1,/4W
A4AIRIB 0684-4741 R: fxd comp 470 kilohms 10% 1/4W
A4ATR19 0757-0924 B: fxd metfim 1000 ohms 2% 1/4W
A4A1IR20 0757-0952 R: fxd meétfim 15 kilohms 2% 1/4W
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. - ‘ Model 1200A/B

ﬁe;::laceal'ﬂo Parts o - : :
e : : o ' Table 6-2. Replaceable Parts (Cont'd) ’

Ref ' - . Description
Desig HPPartNo. | TQ * {Refer 1 Table 6-1.}
. . . K
) . . A4AT (CONT'D}
{ o “ f‘ .
ASATR21. 2100-0940 R: var camp 500 ohms 20% 1/4W
A4AIR22 06956814 R: fxd metflm 10 kilohms 2% 1/2W’
A4AIR23 - 0684223 R: fxd comp 22 kilohms 1% 1/4W
AdAMR2s 0757-0935 R: fxd metflm 3000 ohms 2% 1/4W
AJAIR2E  06:84-3331 R: ixd metfim 33 kilohms 10% 1/4W
A4AIR26 b 0767-0914 R: fxd metflm 390 ohms 2% 1/4W .
A AdAIR27 | 07570962 R: fxd metflm 390 kilohms 2% 1/4W
' A4AIR28 0684-2211 R: fxd comp 220 ahms 10% 1/4W
A4A1R29 06986816 R: fxd metflm 6200 ohms 2% 1/2W
A4AIR30 | 07570928 ° R: #xd metflin 1500 ohms 2% 1/4W
4 L . ; 1
. : Lo, o . ; L
AGAIR31 _ 0684-2231_ Fi: fxd comp 22 kitohms 10% 1/4W
AdAIRI2 0684-2241 1 B fxd comp 220 kilohms 10% 1/4W :
A4AIR33 ' | 06842211 | | R: fxdcamp 220 chms 10% /AW .
. AJAIR34 21002531 | ' ‘| R: var comp 20 kilohms 2 sect 2C% 1/4w .
ASATR35 06842211 { !} R: fxd comp 220 ohms 10% 1f4w y
A4A1R3S 21000381 | | B: var camp 25 kilohms 30% vew TR
A4AIR37 07570872 | | P: fxd metflm 100 kilohms 2% 1/4W.
AdATIR38 | 07570457 | R: fxd metfim 47.5 kilohms 1% 1/8W
"AJA1TR39 ,0684-333% | ° R: fxd comp 33 kilohms 10% 1/4 |
, AGAIR40 . |1 0684-1041 R: fxd comp 100 kilohms 10% 1/4W
A4ATRN 0684-2211 " |" Rt fxd comp 220 okms 10% 1/4W -
AdATR42 | 06843331 | | R: fxdcomp 33 kilohms 10% 1/4W
A4AIR43 ] 07670928 R: fxd metflm 1500 ohms 2% 1/4W
AdATR44 ! 07670972 | - |'R: ixd metflm 100 kilohms 2% 1/4W
A4AIR4AS 0757-0964 R: fd metflm 47 kilohms 2% 1/4W
ol N : ‘ . Lo
A4ATRAG 06983155 R fxd nhetfim 4640 ahms 1% 1/8W L STENE
(A4AIRA7 - 07570453 | .| R: fxd metfim 30.1 kilohms 1% 1/8W L
'A4AIR4AS 07570343 | | B:, fxd metfim 20 kilohms 1% 1/8W - o
AOATRAS 0757-0914 R: fxd mexim 390 ohms 2% 1/4W e
ASAIR5) 06986816 - R: fxd mats!m 6200 ohms 2% 1/2W
A4AIRS51 0757-0931 R: fxd metflm 2000 ohms 2% 1/4W - | Sy
A4AIR52 - 0757:0972 R: fxd metffm 100 kilohms 2% 1/4W . Co e T
A4AIRS53 0757-0952 R: fxd metflm 15kilchms 256 1/4W . ©
A4A1RS4 0684-4741 R: fxd comp 470 kilohms 10% 1/4W L
A4AIRES | 06843331 | R: fxd comp 33 kilohms 10% 14w :
A4AIRS6 . |, 07672.0288 | R: fxdmetflmQOQOohms 1% 1/8W ' _ '
A4AIRS? 0684-2201 R: fxd comp 22 ohms 10% 1/4W L B I
ASAIREE 0684-2201 R: fxd comp 22 ohms 10% 1/4W . .
A4ATR59 0757-0924 R: fxd metflm 1000 ohms 2% 1/4W ; _
AJAIRE0 0684-1041 R: fxd comp 100 kilohms 10% 1/4W f :
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Model 1200A/8

Table 6-2. Replaceable Parts {Cont’d)

Repiaceable Parts

: fxd my .0033 uF 10% 200 wVd¢

Ref ' Description
Desig , HP Part No. | TQ {Refer to Table 6-1.)
A4A1(CONT'D)
A4AIREGY 0684-1041 R: fxd comp 100 kilohms 10% 1/4W
A4A1IRG2 0757-0935 R: fxd metfim 3 kilchms 2% 1/4W
A4ATRE3 0757-0972, R: fxd metflm 100 kilohms 2% 1/4W
A4ATRE64 7157-0954 R: txd metflm 47 kilohms 2% 1/4W
A4A1RE5 757-0757 R: fxd metflm 15 kilohms 1% 1/4W
A4A1REB 0757-0281 R: fxd metflm 2740 ohms 1% 1/8W
A4ATRE7 06986814 R: fxd metfim 10 kilohms 2% 1/2W
A4A1RES 0757-0944 R: fxd metflm 6800 ohms 2% 1/4W
A4AIRES » 0698-3450 ‘R: fxd metflm 42.2 kilohms 1% 1/8W
A4AIR70 - 0684-1051 R: fxd 99mp1 megohm 10% 1/4W ' g
A4A1TRN 0757-0952 R: fxd metflm 15 kiléhms 2% 1/4W
- AAATR72 0767-0289 R: fxd metfim 13.3 kilohms 1% 1/8W
‘ A4AIR73 0684-2231 R; fxd comp 22 kilohms 10% 1/4W
- 'A4AIRTS 0757-0976 ‘R: fxd metflm 150 kilohms 2% 1/4W .
A:QA'IR?B 0757-0959 R: fxd metfim 30 kiluhms 2% 1/4W o
. . C ;
'}'«4A1R76 0757-0095 ! R: fxd metfim 5100 ohms 2% 1/2W T
' AdA1R77 0757-0950 | ‘R: fxd metflm 12 kilohms 2% 1/4W o
A4A1IRT78 0757-0928 F: fxd metfiim 1500 obms 2% 1/4W '
CAGAIRTI ‘07570330 |, R: fxd metfim 1800 ohms 2% 1/4W
A4ATRED 0693§815 : \ '] R: fxd metflm 1800 ohms 2% 1/2W
\ . \ '
AJATRBI 0I57-0MA | R:' fxd metilm 6800 ohms 2% 1/4W
A4ATRB2 0757-0230 R: \fxd‘metﬂm 4700 ohms 2% 1/4W
~ A4AIRE3 0757-0956 R: 'fxd metflm 22 kilohms 2% 1/4W
" 'A4ATR34 0757-0930 R:: fxd metfim 1800 ohms 2% 1/4W
A4A1RE5 0684-2211 B: fxd comp 220 ohms 10% 1/4W
A4A1RE8 06983155 R: fxd metﬂr:1 4640 ohms 1% 1/8W
A4A1 F‘187. 0698-3155 R: fxd metflm 4640 ohms 1% 1/8W
' AGAIVRI 1902-0025 VR: breakdown 10V 5% 400 mW
AdATVR2 1902-0055 " VR: breakdown 14.7V 10% 400 mW
- A4:A1VR3 - 1902-0049 VR: breakdown 6.19V 5% 400 mW
A4A2
AdA2 01200-61902 A: sweep time switch
A4A2CT 0170-0022 C: fxd my .1 uF 20% 600 wVdc
AdA2C2 0160-2204 C: fxd mica 100 pF 5% 300 wVdc
o ABR2CS 0160-2258 C: fxd cer 11 pF 5% 500 wVdc
.- ASA224 0150-0093 C: fxd cer .01 uF —20 +80% 100 wVdc
 A4A2CS 0160-3133 C: fxd my 2 uF 10% 100 wVdc
AdA2C6 1 | 01700063 C: fxd my .02 uF 10% 400 wVdc
‘adn2c7 /)| 01600168 C: fxd my .1 uF 10% 200 wVdc
A4A2C8 0160-0194 C: fxd my .015 uF 10% 200 wVdc
AdA2CY 0160-0155 C:




Replaceable Parts

Table 6-2. Replaceable Parts (Cont’d)

Madel 1200A/B

Ret Description
Desig HP PartNo. | TQ {Refer to Table 6-1.}
) A4A2 (CONT'D)
- A4A2CR) 1901-0040 CR: Si
AdA2CR2 1901-0040 : CR: Si
) AGAZMP1 ' 31300038 Coupler: horizontal vernier
. A4A2MP2 © 0120061203 Bracket: sweep time switch mounting
w A4A201 © 1854-0358: Q: Sinpn
A4A2m - (6984009 R: fxd metflm 5O kilohms 1% 1/8W
A4A2R2 0757-0453 R: fxd metfim 30.1 kilohms 1% 1/8W
A4AZR3 0757-0442 | . i R: fxd metfim 10 kilohms 1% 1/8W
AdAZR4 07570442 R: fxd metflm 10 kilohms 1% 1/8W
AAAZRIA 2100-2616 R: var dual comp 7000 chmy 30%
A4A2REB R: nsr: plo RSA var comp 2!} kifohms 20%
A4A2R6 - 06986092 - R: fxd metflm 160 kilohms 1% 1/8W
A4A2R7 © 0757-0959 R: fxd metox 30 kilohms 2% 1/4W
A4A2RB ,{ 0787 0124 _R: fxd metflm 33.2 kilohms 1% 1/8W
AdA2R9' + Q767-0479 R: fxd metflm 392 kilohms 1% 1/8W
A4A2ZR10 v , 0757 0471 R’ fxd metflm 182 kilohms 1% 1/8W
A4A2R11 06984482 R: fxd metflm 17.4 kilchms 1% 1/8W
A4A2R12 | 07567-0472. R: fxd metflm 200 kilohms 1% 1/8W
A4A2R13 ' 07570465 R: fxd metfim 100 kilohms 1% 1/8W
A4A2R14 06986733 R: fxd carflm 30 rnegohms 1% W
AdA2R15 0698-7091 | . R: fxd metfim 10 megohms 1% 1/2W
AdA2R16 06987091 | R: fxd metfim 10 megohms 1% 1/2W
A4A2R17 0757-0344 R: fxd metfim 1 megohm 1% 1/4W
A4A2R1B " 07570344 R: fxd metflm 1 megohm 1% 1/4W
A4A2R19 0767-0950 R: fxd metox 12 kilohms 2% 1/4W
© A4AZS1 31001378 S; rotary
AdA252 S: nsr p/o A4A2RS
A4A2S3 S: nsr p/o A4AZSY O
A4AZW1 01200-61628 W: sweep switch
A5
A5 01200-66514 A: low voltage power supply
IA501 ‘.0180-2138 C: fxd al elect 150 uF —10 +50% 250 wVdc
A5C2 0180-2159 C: fxd alelect 300 uF —10 +75% 150 wVdc
A5C3 01600168 C: fxd my 0.1 uF 10% 200 wVdc
ASC4 0180-2134 C: fxd alelect 20 uF —10+50% 100 wVdc
ASCH | 0180-2159 C: fxd al elect 300 uF —10 +75% 150 wVdc
A5C6 0160-0168 | , C: fxd my 0.1 uF 10% 200 wVdc
ASC7 01800155 C: fxd taelect 2.2 uF 20% 20 wVdc
A5C8 0180-1731 C: fxd taelect 4.7 uF 10% 50 wVdc
ASC9 a1 80-2134 C: fxd al elect 20 uF —10 +50% 100 wVdc

616




Model 1200A/8 ' Replaceable Parts
‘ Table 6-2. Replaceable Parts {Cont'd)
Ref Lt Description
Desig HP PartNo. | TQ o (Refer to Table 6-1.)
AS (CONT'D)
ABCR1 1901-0040 CR: Si
ABCR2 1901-0028 CR: Si
» ASCR3 1901-0028 CR: Si
ASCR4 1901-0028 CR: Si
ASCRS5 1201-0028 CR: Si
ASCRG 1901-0026 CR: Si
ABCR7 1901-0026 CR: Si
ABCRS 1901-0026 CR: Si
ABCR9 1201-0026 CR: Si
- ASCR 10 1801-0040 CR: Si
ASCRI1 ' 1901.0040 CR: Si )
ABCR12 1901-0040 CR: Si
A5CR13 1901-0026 CR: Si
ASCR14 1901-0026 CR: Si
ASCR15 1901-0026 CR: Si
AGCR16 1901-0026 CR: Si
AGCR17 1901-0026 CR: Si |
ASCR18 1901-0040 CR: Si- '
AS5CR19 1901-0040 CR: Si
ASCR20 1901-0040 CR: Si
ASCR21 1901-0026 CR: Si
ASF1 2110-0004 F: 1/4 amp 250V
ABF2 2110-0012 _F: 1/2amp 250V
A5F3 2110-0012 F: 1/2amp 250V ,
ASMP1 . 2110-0269 Clip: Fuse (F1,F2, F3) :
. . l‘ 3 i
ABQ1 1853-0020 Q: Sipnp ‘ :
ASQ2 1654-0071 Q: Sinpn
ABQ3 1853-0036 Q: Sipnp.
ABQ4 1854-0022 Q: Sinph
A5Q5 1854-0071 1 Q: Sinpn
ABQ6 1854-0071 . Q: Sinpn
ASR1 0684-2251 R: fxd comp 2.2 megohms 10% 1/4W .
ABR2 0684-1031 R: fxd comp 10 kilohms 10% 1/4W ' -
ABR3 06986734 R: fxd me'fim 29.6 kilohms 0.5% 1/8¢
ABR4 0692-6218 R: fxd metflm 20 kilohms 0.5% 1/8W '
A5RH 0698»4055” R: fxd metfim 1000 ochms 0.25% 1/8W ' '
. A5R6 0684-1C41" R: fxd comp 100 kilobms 10% /40 1
_ASR7 0684-1047 R: fxd comp 109 kilohms 10% 1/4W v
A5RS8. 0698-3605 R: fxd metox 15 ochms 5% 2W ) -,
A5R9 0684-1021 R: fxd comp 1000 ohms 10% 1/4W ' |,
ASRiI0 0757-0456 R: fxd metflm 43.2 kilohms 1% USW ’,
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‘ ! ) '
Replaceable Parts . o r " Model 1200A/B
'l'ablei 6-2. Replaceable Parts {Cont'd)

: ) ' Description !

Ref : —
Desig HP PartNo. | TG P (Refer to Table 6-1.) ' Y | =
‘ ] T - T

) ] | ’ 1 s , ‘).m

) A5 {CONT'D)I ! ‘ '_‘ T

i . 1 e 3

ASR.H ' 0764-0043 R: fxd metox 2700 ohms 5% 2W v ) . : -

A5R12 07570392 R: fxd metflm 43.2 ohms 1% #/8W : ) -

ASR13 0757-0450 R: fxd metflm 22.1 kilohms (% 1/8W ' ) '

ABR14 0757-0401 A: fxd metflm 100 ohms 1% 1/8W -

ABR15 0757-0110 R: fxd matfim 12, B xilohms 1% 1/4W _

. Ch

ASR16 0698-7142 R: fxd metflm 12. 3 kilochms ‘l% iI4W ; i

ASR17 0698-3605 R: fxd metox 150hnis 5% 2W e =

ABR18 0684-1041 R: fxd comp 100 kilohms 10% 1/4W 4 o o

ABR19 © 0684-1021 R: fxd comp 1000 ohms 10% 1/4W - =

ABR20 0684-5631 R: txd comp 56 kilohms 10% 1!4W y b ‘

- ‘ }

ABF21 0698-3443 : R: fxd metflm 287 ohms 1% Hﬁw ! ]

ABR22 , 07570750 | R: fxd metflm 6810 ohms 1% 1/4W : . -

ABR23 . 0684-3331 R: fxd comp 33 kilohms 10% 1/4w ) ' L ‘

) ASAR24 0684-4741 R: fxd comp 470 kilohms 10% 1/4W ' y_
] ABR256 . 0757-0757 R: fxd metfim 15 kilohms I% i/4w ] ' ) . .-
| " i i 2

’ ABR26 0684-4741 R: fxd comp 470 kilohms 10% 1/4W _ ,

AS5R27 0757-0389 R: fxd metilm 33.2 chms 1% 1/8W . -
~ ABR28 - 0757-0433 R: fxd metflm 3320 ohms 1% 1!8W ‘ -
 ASR29 ' 2100-0935 R: var comp 1000 ohms 20% 1/4W ‘ : o -

A5R30 0698-3264 R: fxd metflm 11.8 kilohms 1% 1/8W : , S .

ABR31 0684-3321 R: fxd comp 3300 ohms 10% 1/4W ‘ ! . -

ABVRY 1902-3357 VR: breakdown 56.2V 5% 400 mW .’ ' ‘ -

ASVR2 1902-0034 VR: breakdown 5.76V 400 mW . ' ; '

ASVR3 1902-3357 VR: breakdown £6.2V 5% 400 m\W '

ASVR4 1902-0018 |- VR: breakdown 11.7V 5% 400 m\V, temperature compensated 0.01%/c ’

AL

Ab 01200-66515 A: high voltage regulator assembly (standard)

AB ‘ 01200-66519 .A: high voltage regnlator assembly {options 011 and 611)
- ABCY 0150-0096 7 C: fxd . B .05 uF —20 +80% 100 wVdc
- ABC2 01600163 -} C: fxd my .033 uF 10% 200 wVdc

. A6C3 0160-2234 C: fxd cer .51 pF £.25 pF 500 wVde
- ABC4 0150-0096 C: fxd cer .05 uF —20+80% 100 wVdc

ABCH 0180-0109 C: fxdal elect 18 uF 100 wVdc

AGCS 0160-3008 C: fxd cer .0047 uF £20% 4000 wVdc
_ ABC7 0160-3008 C: ixd cer .0047 uF :20% 4000 wVdc
- AGC8 ‘ 0160-3007 C: fxd cer 0047 uF £20% 4000 wVdc
= AGCY 0160-3007 C: fxd cer 0047 uF £20% 4000 wVdc
f; AGC10 0160-3007 C: fxd cer 0047 uF *20% 4000 wVdc
= AGCIT 0160-0165 C: fxd my 0,056 uF 10% 200 wVdc
5 AGC12 0160-2056 C: fxd my .22 uF 205 200 wVdc
3 AGC13 0160-2403 C: fxd cer .0015 uF 20% 5000 wVdcc

ABC14 0160-0165 C: fxd my .056 uF 10% 200 wVdc

- ABCI5 0180-0091 C: fxd al elect 10 uF —10+50% 100 wVdc

L -
s . _
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,Model 1260NB Replaceable Parts
Table 6-2. Replaceable Parts {Cont'd)
Ref Description
Desig HE PartNo. | TQ {Refer to Table 6-1.)
A6 (CONT'D)
AGCR1 1901-0040 CR: Si
ABCR2 1901-0040 CR: Si ‘
AGCR3 1901-0040 CR: Si
AGCR4 1901-0040 CR: Si
ABCRE 1901-0045° CR: Si
AGCRE 1901-0049 CR: Si
:ABCR7 1901-0040 CR: Si
AGCRB 1901-0033 CR: Si
. ABLI 9140-0118 L: fxd 500 uH -
ABL2 9140-0179 L: fxd 22uH
- ABMP1 0340-0451 Insulator: mica, transistor
AGMP2 01201-01101 Heat sink; (Q4)
ABQI 1854-0071 Q: Sinpn
ABQ2 18563-0037 Q: Sipnp
ABQ3 1854-0022 Q: Sinpn
A6Q4 1854-0330 Q: Sinpn
AGQ5 1854-0071 Q: Sinpn
- AGAB 1853-0036 Q: Sipnp 2N3906
ABQ?7 1855-0057 Q: FET
ABR1 0698-3200 R: fxd metflm 8000 ohms 1% 1/8W ’
AGR2 0757-0424 R: fxd metflm 1100 ohms 1% 1/8W
AGR3 0757-0941 R: fxd comp 5100 nhms 2% 1/4W
AGR4 0684-4731 R: fxd comp 47 kilohms 10% 1/4W (standard)
AGR4 Deleted {options 011 and 611) '
ABRS 0757-0439 R: *:d metfim 6810 ohms 1% 1/8W
ABR6 0698-3158 R: fxd metflm 23.7 kilohms 1% 1/8W |
AGR7 06871211 R: fxd comp 120 ohms 10% 1/2W
ABRB . 0698-8397 R: fxd metflm 4320 ohms 1% 1W
AGRY 0698-8398 R: fxd metfim 4750 ohms 1% 1W
AGR10 . 07567-0280 R: fxd metflm 1000 chms 1% 1/8W
ABR11 0757-0757 " R: fxd metflm 15 kifohms 1% 1/4W
AGR12 07570456 R: fxd metflm 43.2 kilohms 1% 1/8W
ABR13 0757-0411 R: fxd metflm 332 ohms 1% 1/8W
AGR14 2100-2692 R: var cermet 1 megahm 20% type V 1/2W
AGR15 0698-8719 R: fxd carflm 29 megohms 10% 1W
ABR16 0684-1051 R: fxd comp 1 megohm 10% 1/4W
ABR17 2100-2580 R: var 2 sect 250 kilohms {A} 100 kilohms (B} 30% 1/4W
AGR18 0687-5631 R: fxd comp 56 kilohms 10% 1/2W
ABR19 0698-3417 R: fxd metflm 23.7 kilohms 1% 1/2W
ABR20 06984935 R: fxd metfim 41 2 kilohms 1% 1I2W
AGR21 0684-1511 R: fxd comp 1500hms 10% 1/4W
ABR22 0684-2211 R: fxd comp 220 ohms 10% 1/4W
AGR23 0757-0465 R: fxd metfim 100 kilohms 1% 1/8W
AGR24 0757-0463 R: fxd metflm 82.5 kilohms 1% 1/8W {factory selected)
AGR25 0684-1241 R: fxd comp 120 kilohms 10% i/4W




Replaceable Parts

Taoble 6-2. Replaceable Parts (Cont’d)

Maodel 1200A/B

Ref Description
Desig HP PartNo. { TQ , {Refer to Table 6-1.}
A6 (CONT'D)
AGR26 .0757-0791 R: fxd metflm 619 kilohms 1% 1/4W
ABR27 0698-8018 R: fxd cond plastic 30 megohms 1% 3W
ABR28 0687-3351 R: fxd comp 3.3 megohms 10% 1/2W
AGR29 0693-6851 R: fxd comp 6.8 megohms 10% 2W
ABR30 0693-6851 R: fxd comp 6.8 megohms 10% 2W
AGR31 0693-6851 R: fxd comp 6.8 megohms 10% 2W
AGR32 0693-6851 R: fxd comp 6.8 megohms 10% 2W
ABR33 0698-3643 R: fxd metox 4300 ohms 5% 2W
AGR34 0687-1001 R: fxd comp 10 ohms 10% 1/2W
AGR35 0684-1021 R: fxd comp 1000 ohms 10% 1/4W
ABR36 0757-0124 R: fxd metflm 39.2K ohms 1% 1/8W
AGR37 0687-2221 R: fxd camp 2200 chms 10% 1/2W
ABVR1 1902-0041 VR: breakdown 5.11V 5% 400 mW
ABVR2 - 2140-0013 VR: neon
ABVR3 2140-0013 VR: neon
A7

A7 01200-66505 A: high voltage rectifier
A7C1 0160-3007 C: fxd cer .0047 uF 4000 wVdc
AjC2 0160-3008 C: fxd cer .0047 uF 4000 wVdc
ATCR1 1901-0683 CR: Sirecthv 10k V 5 mA
A7CR2 1901-0683 CR: Sirect hv 10k V 5 mA
A7R1 0684-2231 R: fxd comp 22 kilohms 10% 1/4W
ATR2 0684-1531 R: fxd comp 15 kilohms 10% 1/4w
ATTI 01200-61101 T: high voltage

’ H

620




.
aly,

abf | i

Model 1200A/8

SECTION Vil'-

|.||]|\||.| | ol H | .“II il’.‘J'I no bl bl Wl

Manual Changes

[

MANUAL CHANGES

7-1. INTRODUCTION.

7.2. This section contains information required to
backdate this manual for a specific instrument. De-
scriptions of special and standard options are also
provided in this section.

7-3. MANUAL CHANGES.

7.4, This manunal applies directly to instruments
having the same serial prefix shown on the manual
title page. ' If the serial prefix of your instrument is
‘not the same as the one on the title page, find your
‘gerial prefix in table 7-1 and make all changes to the
manual that are listed for that serial prefix. When
making changes listed in table 7-1, make the change
with the highest number first. For example, if back-
dating changes 1, 2, and 3 are required for your serial
prefix, do change 3 first, then change 2, and finally
change 1. If the serial prefix of the instrument is not
listed either on the title page or in table 7.1, refer to
the enclosed MANUAL CHANGES sheet for updating
information. Also, if a MANUAL CHANGES sheet is
supplied, make all indicated ERRATA corrections.

" Table 71 Muanual Changes

Serial Prefix Make Changes
806— 11thrul
B39— il thru2

. 843— 11 thru3d
* 846— il thru4
o 849 1t thrub
913— 11thrub
, 916— 11thru7
924— 11thru7
930-— 11 thru8g
31— 1Hthruy
1047A 11thru9
1129A 11and10
1131A ‘ I1and 10
1150A 1
T1202A 11

CHANGE 1

Table 6-2, Replaceable Parts.'

" Ql: Change to A5Q2: Si pnp; HP, ‘Part No. 1853

0079.

Q2 Change to A5Q6: Si npn; HP Part No. 1854
0320. - - o |

A5: Change HP Part No. to 01200-66502.

A5Q2: Change reference designator to ASQ3.
A5Q5: Change reference designator to ASQ4.
A5Q#: Change reference designator to A5Q5.
A5Q5: Change reference designator to ASQ7.
A5Q6: Change reference designator to A5Q8.
AB5R12: Change HP Part No. to 0757-0280; R: fxd
metflm 1 kilohm 1% 1/8W.
Page 827, figure 841,
Delete: replace with figure 7-2.
Page 827, figure 8-42,
Q1, Q2: Delete wire colors.
QI: Change to ASQ2.
Q2: Change to A5Q6.
A5Q: Change to ABQ3.
A5Q3: Change to AbQ4.
A5Q4: Change to A5Q5.
A5Q5: Change to AGQ7.
A5Q6: Change to ASQS.
" ASR12: Change value to 1 kilohm.

CHANGE 2

Page 1.4, table 1-1,
Change intensity modulation specification as
follows:
+5V signal blanks trace of normal iniensity; 412V
signal blanks any intensity. DC-coupled input on
rear panel; amplifier rise timie approx 200 ns; in-
put resistance is 10 kilohms. ‘
Table 62, Replaceable Parts,
A6R3: Change to R: fxd comp 10 kilohms 10% 1/4W;
HP Part No. (0684-1031.

- Page 829/8-30, figure B-46,

A6R3: Change value to 10 kilohms.

CHANGE 3

Rack instruments in this categbry are identified on
the front panel as Model 1200AR. In all other respects,
Model 1200AR is identical to Model 1200B.

CHANGE 4
Table 6-2, Replaceable Parts,
AG6L2: Delete. '
A6R35: Delete.
Page 829/8-30, figure 8-46,
AGLZ2: Delete.: -
A6R35: Delete.

CHANGE 5

Table 6-2, Replaceable Parts,
ABR36: Delete.
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CHANGE § (Cont'd)

Page 8-15, figure 8-22,

Change: —50V to —50 VF at top of A3R25.
Page 8-29/8-30, figure 8-46,

A6R38: Delete.

CHANGE 6

Table 6-2, Replaceable Parts,
_ MP46: Change HP Part No. to 01200-40501.

CHANGE 7

Table 6-2, Replaceable Parts,
A6: Change HP Part No. to 01200-66506.'
Delete: AGCRB, A6R37, ABVR2 and A6VR3,
Page 8-28, figure 8-44,
Delete: replace with figure 7-3,
Page 8-29/8-30, figure 8-46,
Delete: AGCRS, AGR37, ABVR2 and A6VRS.

CHANGE 8
Page 1-2, NOTE, '
Change last line to read have the beam ﬁnder
feature.

Page 1.2, Option: 011, '
Delete: entries for A6 and A6R4.
Page 1-2; Option 611,
Delete: entires for A6 and A6R4.
Page 1.3, table 1-1, BEAM FINDER,
Delete last line of specification.
Page 3-1, NOTE,
Change last line of note to read have the beam finder
"feature.
Page 52, paragraph 517,
Delete the word intensiﬁcatian from the note below
step d.
Page 5-6a, PERFORMANCE CHECK RECORD,
In entry for reference step 5-17d, change notation
to read (not available in Pil CRT).
Table 62,

W1: Change to HP Part No. 8120-1202 for 1200A and ‘

1200B. .
‘MP45: Change HP Part No. to 01200-40502.
MP55: Change HP Part No. to 01200-60501,
Delete: J10, S3, and A1AIMPI.
Schematic9, |
Replace T1 primary circuits with fi gure 7- l

CHANGE 8

Table 6-2

DS1: Change to HP Part No, 1450—0048 DS reon

.(power md:cator) SR
. CHANGE 10

Table 6-2,
MP18: Change HP Part No to 01200-04105,,
MP34: Change HP Part No. to 01200-00203.
MP38: Change HP Part No. to 01200-04103.
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Figure 7-1.  TI Primary Circuits

MP48: Change HP Part No. 1o 01200-66521.
MP51: Change HP Part No, to 01200-00201.

CHANGE 11 !

Table 6-2,

Al: Change HP Part No. to 01200-63504 (two places).

AlAl: Change HP Part No to 01200-66516 (two
places). |

A?2: Change HP Part Ne. to 01200 63504 {two places).

AlA1C3 and AlAICI5: Change to HP Part No.
0160-3127, C:fxd my 0.022 uF 5% 400 wVdc.

AlAIC7 and A1A1CS: Change to HP Part No. 0160-
2914, C:fxd cer 0.1 uF +80—20% 50 wVdec.

AlA1R3 and A1A1 R30: Change to HP Part No. 0757-
0342, R:fxd metflm 100 kilohms 1'% 1/4W. ' ‘

Add: A1AIRI5 and A1AIRI7: HP Part No. 0757-
0433, R:fxd metflm 3320 ohms 1% 1/8W. -

Delete: AIAIVR4 and ALAIVRS,




Model 1200A/B : . o . Manual Changes

Schematic I, ‘ 7-5 OPTION 006

- Al1AILC] nnd A1A1C15: Change value to .022 UF.
AlAIR3 and A1ALR30; Change value to 100K. 7-6. This option is avmhble for Medcl I.JOOB only.
, A1A1CT7 and AIAICS: Change value to 0.1 UF. . Three rear panel connectors are added in parallel to
AlAIVR5: Change symbol to fixed resistor. Desig- front panel inputs: one each for CHANNEL A and
nate as AIA1R15 (3320 ohms). CHANNEL B INPUTS; and one for TRIG & HORIZ
AIAIVR4: Change symbol to fixed resistor. Desig- INPUT. The input :mpedance spectﬁcutmn is changed
nate as AIATR17 (3320 ohms). as follows:
Schematic 2,
A2A1C3 and A2A1C15: Change value to 022 UF. IOXEEI-E?ICAI[I‘ 1 megohm shunted by npproxamately
A2A1R3 and A2A1R30: Chanize value to 100K, pr for all ranges.
A2A1C7 and A2A1C8: Change value to 0.1 UF. HORIZONTAL: 1 megohm shuntedl by approxi-
A2A1VR5: Change symbol to fixed resistor. Desig- mately 75 pF. | ¥
nate .5 A2A1R15 (3320 ohms). : Co
A2AIVR4: Change symbol to fixed resistor. Desig- Rep!aceable parts for Option 006 are hstcd in table
nate as AZAIR17 (3320 ohms). 7-2 and schematic connectmnq dre shnwn in figure 7-4.

| Table 7-2. Option 006 Replaceable Parts

1

ftem ' HP Part No. T o Description
- L . 12500063 2 ' _ Connector Hood, RF (part of q'ssoci ated
— ’ cable assy) |
S ) . b
| B 2, . 1250-0083 1 BNC connector, female {HORIZ renr
: panel connector)
3r. 1251-0038 : 2 Connector, 3-pin, male : : :
4. : 1251-0039 2 Connector, 3-pin, female (part of b
_ VERT A and VERT B cable assy) 1
o.* 1251-0236 : _ 2 Connector, cableclamp .
6 0120061620 P Cableassembly, Horiz
7. 01200-61621 Cable assembly, VERT A (includes

items1,4,6,and8)

y , 8. 01200-61622 - Cable nssembly, VERT B{includes
' items1,4,7,and8)

*[tems 3 and 5 are external cabling mating connector hardware for item 4.

_—

iR

[l d

BRI

m—

(il - [ UL




Manual Changes

Model 1200A/B

F

R LT

' é‘);ma

R P
Woymy

-
ReEF | 6D | REF | GRID | REF | GRID | REF | GRID { REF | GRID { REF | GRID
DESIG | LOC |DESIG | LOC [OESIG | LOC | DESIG | LOC ) OESIG | LOC { DESIG | LOC

(w1 D-3 CR3 F-2 CRI8 C-2 Q1 A1 RI1Z F-3 R24 B-2

cz C-3 CR8 F-2 CRIg B-2 Q8 A2 R13 F-3 RS B-1

€} F-3 CR? F-2 CR10 B-2 Rl F-2 Ri4 E-3 R1§ B-1

c4 c-1 CRS F-2 CRIl B-2 R F-3 . R1S E-3 R17 C-2

cs B-3 CRY . F-2 F1 -3 R3 F-3 R16 F-3 R18 B-1

C6 A~} CRIO A-3 F2  E-3 Re F-3 R17  A-3 RIS D-2

Cc1 B-2 CRIl E-3 F3 - D2 RS F-1 RIB  A-2 HI0 C-1

ca -2 CRIZ E-3 Q1 F.3 R8 F+2 RID  A-3 Rl F-1

c9 c-1 CRI3} C-2 Q2 A-3 R1 F-3 R10 A-21 VRI A-)

CRl F-3 CRI4 A-2 Q3 E-1 RA F-3 - RIl  A-3 VR? E-3

CR1' F-2 CRIS A-% G4 E-3 R9 B-1 Rz B2 VR3 A-)

‘'CR} F-2 CE'% A-2 B A3 R0 B2 R12 B3 VR4 B-2

CR¢ F-2 CR1T A-2 QA2 Rl E-3 ,

Note: For complete reference designation, prefix
' component designators with A5.

1200A-A-4

Figure 7-.2. Low Voltage Power Supply, A5, Component Identification -




Model 1200A/B ' Manual Changes

REF | GRID ] REF | GRID | REF | GMiD | REF | GRID | REF | GRID [ REF | GRID ‘
pEsiG | LOC |DESIG [ Lo¢ [DESIG | Lon |DESIG | Loc |DESG | Loc [DES1G | LoC
! - T
ct C-1 €12 E-5 Ll E-3 R4 B2 RIS B3 R25 D3
€2 ¢ | ‘ez D5 Q B2 RS B4 RI§ C-6 R28  E-2
c3 ¢ CH  E-2 Q2 C-2 RS B} RITA D-l R21 D-4
c4 €3 15 B3 Q3 -2 RT B3 RI7B D-3 R28  D-8
Cs  F-5 CRL  C-1 Qb E-8 R8 D} Ri6  E-I R219 C-4
cs D8 CRZ C-1 Q5 E-1 RS B2 R18  E-l R3O0  C-4
c1T I8 CR3 B2 o E-) RI0 C-2 R0 E-2 R3l  C-3
i B-§ CR{ B2 Q7 E-) RI1 D=2 Rt E-3 R32 C-3
cs c-8 CR3 B4 RI B4 RI12 C-1 R22  E-4 A3}  E-3
Cl0  B-§ CRS E-3 Rl B RI3 D-1 RI1} E-2 RM B2
CIit E-4 CR? E-8 8% B3 RI4  Ceu R14 E-2 VRI E-4
Note: For complete reference designation, prefix .
component designators with A6. . 1200A-A-8

Figure 7-3. High Voltage Regulator, A6, Component Identification v "
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FRONT PANEL
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9

REAR PANEL

CHA:NEL <(0) REF PAGE 8-11
INPUTS =]/ )z FIGURE 8-t2
ni
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=7 e A Y
t6)
[3>5%
CHANNEL T} L0) ~ REF PAGE @-13
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M
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!
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FIGURE 8-30

Model 1200A/8
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Figure 7. Option 006 Schematic Connections
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SECTION VI o

SCHEMATICS AND TROUBLESHOOTING

8-1. INTRODUCTION.

B-2, This section contains schematics and component
location photographs along with troubleshooting, repair
and replacement information.

8-3. SCHEMATICS.

8-4, All schematics are on fold-out pages to allow
reference to the text and figures in other sections. To
find ane by circuit name, refer to the List of tllustrations
at the front of the manual. The schematics are drawn to
show electronic function, and any one may include all
or part of several different physical assemblies. Symbols
and conventions are defined In Table 8-2.

i
8-56. Far ready reference, a block diagram of each

schematic is on the adjacent page. An overall block
diagram of the entire instrument is in Section 1V.

86. Each schematic s identified by a number in the
lower right-hand corner. These numbers make it easy to
find a point of reference. For example, the trigger signal
from A1A1Q8 on Scheniatic 1 [s referred ta A351 on
Schematic 4. On Schematic 4, the trigger input signal to
A351 js referred back to A1A1 Q8 on Schematic 1.

l

! .
2-7. To find a companent on the schematics, first check
the reference designation boxes. These are located in the
lower right-hand gorner whenever compatible with circuit
tayout and indicate which components are ona particular
schematic. '/

8.8, Companents within the shaded areas of the sche-
matics are physically located on an etched circuit board,
Subassembly components, other than those on a circuit
board, are shown within & 'shaded border for better
distinction. '

89. All component reference d&sign'ators gre complete
on the schematics. Do not add any additional preflxes
to these d&signators. ‘ ;

i

8-10. COMPONENT LOCATION.

8-11. All adjustments are shown in Section V, 'and
mechanical parts are shown on exploded-view drawings
In. this section, For ready reference, asembty photo-
graphs are given adjacent to the approrriate schematics.

8-12. Clrcuit board ammbly nhotographs are subdivided
by a gorid, |nd components wnhin each subdivision are

o

H

indexed to a table below the photograph. Thus, a compo-
nent can be easily found on the photograph by flest
referring to the table: However, reference designators gre
not complete on asemblv photographs. For the complete
reference design-*or, sdd the assembly number (and
subassembly number, if any! stated in the photograph to
each component designator,

8-13. TROUBLESHOOTING.

8-14. Troubleshooting is easier if more than one symptom
of a trouble is evident, Observe the instrument, and note
all indications of faulty operation. it'symptoms Indicate
more than une trouble, treat each problem indwiduahy
and locate one trouble at a time. Don,t waste time making
random checks. Follow the procedure presented here, and
refer tc: other wreas of Information in this manua! if
necessary, i/
)

8-15, FRONT-PANEL CONTROLS. ¢

8-16. Equipment troubles are frequently due simply to
improper front-panel contrel settings. Refer to the oper-
ating instructions in Section (1} for a complete explana-
tion of each control's function along with typical
operating instructions if in goubt, Use the controls as a
guide to help isolate a trouble to a specific area of the
Instrument,

8-17. PERFORMANCE CRECK.

8-18, Make a thorough check of instrument performance.
A complete procedure Is given in Section V, and forms
are included to record results, A trouble, such as incor-
rect vertical gain or sweep speed, may be due to lack of
calibration, If a performance cinech result can be adjusted,
the last step of the choeck refers to the appropriate
adjustment procedure, !

I

8-19. TROUBLESHOOTING TABLE.

8-20. Troubleshooting tips are given in Table B-1, The
table is not intended as a fool-proof tool for pln-pointing

. every possible trouble; only some of the mast common

symptoms and probable faults are given. Before doing
the checks, be sure that the symptom isvalid by checking
control settings. For example, what may at first appear
as no display may really be a no sweep problzm,

'8.21. To check the vertical circuits for an unbalance,

measure the vertical preamplifier output voltages (white
and green wires at module rear),

i
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8.22. The unbalance is in the output amplifier if these
voltages are equal. If the voltages are-unequal, either the
preamplifier or output amplifier may be defective,

8.23, To further isolate the trouble source, disconnect
the preamplifier output leads, and measure the voitages
again. Check the preamplifier for an unbalance if the
voltages are unequal; check the output amplifier for an
unbalance if the voltages ere equal. '

8.24, Measure the dc voltage at symmetrical points on
each half of the differential amplifiers to detect a
defective stage, Voltages should be the same, as indicated
an the schematics,

825 The vertical proamphfler modules can also be
checked by exchanging cutpt:* connections. If the inop-
erative channel [s then O,K., e module originally
connected to that channel s defectiv.

1

8-26. VISUAL CHECKS

8- 27 After locahzing a trouble to a specific area of the
instrument, make a good visual check of that area.
Check for,.burned or broken components, loose wires or
circuit hoard connections, faulty switch contacts, or any
similar condition suggesting a source of trouble. Vf every-
_thi_rié'appears normal, proceed to the next step.

8-28. WAVEFORMS AND VOLTAGES.

B-29. Let the instrunient warm up for about 16 minutes
before taking any measurements, Conditions for meas-
uring waveforms and 'de voltages are stated.edjacent to
eech schematlc These condltions must be observed to
obtain the proper resuits,

8-30. A triangle vvith an enclosed number is shown at

key locations throughout the schematics. These are wave-

form measurement.’ points and are referenced to the
waveform photog'aphs adjacent to each schematic.

8-31. Waveforms can be used to measure gain, locate a
dlfferentiat ampllfler unbalance, or pin-point 8 defective
stage,

8-32. DC voltages are shown on the schematics near
active components such as transistors, As an aid to lo-
cating measurement points, a small dot is etched on the
circuit boards near the emitter of transistors, source of
tield-effect transistors, cathode of diodes and paositive
lead of electrolytic capacitors, Use a needle-tip probe to
avoid creating a short circunt.

8-33. FINAL CHECKS.

8-34. Read the theory of operation In Section IV to
learn how a circuit should operate, With the aid of this

Model 1200A/8

Information, it will be easier to discover why a defective
circuit fs [noperative. Finally, make resistance checks to
uncover a faulty component. If it appears necessary to
calibrate the instrument, refer to Section V for the correct
procedures,

8-35. REPAIR AND REPLACEMENT,

8-36, The following paragraphs contain recommended
procedures for repair and replacement of defective com-
ponents. A complete list of components, with Hewlett-
Packard part numbers and ordering information, Is in
Section VI. Contact the nearest HP Sales/Service Office
listed at the rear of this manual'if satisfactory repair or
operation cannot be achieved.

8-37. SERVICING ETCHED CIRCUIT BOARDS.

8-38, Circuit boards in this instrument have plated
through holes with conductive surfaces on both sides,
Components can be yemoved or replaced by unsoldering
from either side of a board, When removing a large
component, such as a potentiometer, rotate the soldering

iron from lead-to-lead whife pulling upward on the part.

The following extract from HP Service Note M-20E
cantains further etched circuit board repair information:

a. Don't appiy excessive heat, Use a 37- to 48-watt
soldering irop,

b, Clip the leads of the damaged component, Remave
the component, and then unsolder the leads from the
board,

¢. Use a toothpick or other pointed cbject to clean the
circuit board holes while heating with a soldering iron.

d. Shape the leads of replacement components to fit
the circuit board holes. Don't use force.

e. If the metal-plated conductive surface lifts from the

board, cement it back with a small amount of quick-
drying, scetate-base cement with good insulating prop-

erties, Or, solder a wire along the damaged area.
8-39. SEM!QONDUCTOR REPLACEMENT.

B8-40. Semiconductor devices are availsble in a wide
variety of shapes and sizes. This can make |t confusing to
identify the leads. Examples of some of the most common
configurations are shown in Flgure 8-1.

8-41. When removing a semicanductor, us2 a pair of long
nose pliers as a heat sink betwe~n the tievice and the
soldering [ron. And, when replacing a semliconcuctor,
ensure sufficient lead length to- diss.pate soldering heat
by using the same length of exposed lead as used for the
origina! part,
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Flgure 8-1. Semiconductor Identification

8-42. CRT REMOVAL AND REPLACEMENT, -

8-43. Remove the CRT as follows:

. WARNING .}

To prevent personal injury, always wear

" a face mask or goggles when handling the
CRT. Wear protective gloves and handle
carefully.

a. Remove Model 1200A top cover by loosening the
two captive screws; remove Model 1200B bottom cover
by first removing four retaining screws,

b. Remave rear-panel CRT socket cover by first remov-
ing two retaining screws,

c. Remove frant-panel CRT light shield by squeezing
at mid-point, top and battom,

d. Remove CRT bezel by first removing I"our retaining
screws,

e. Carefully remove CRT socket,

f. Loosen screw at bottom of CRT clamp {an access
hole is provic¢zd at rear of Model 1200B side panel).

g. Put one hand on CRT face; use other hand to slide
CRT forward and out of instrument.

844, To install a CRT, do the reverse of the above
procedure, }f a new CRT is installed, also do the adjust-
ment prccedure given in Section V, ‘

t

8-3

e - R R
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845, VERTICAL PREAMPLIFIER MODULE REMOVAL
AND REPLACEMENT. '

5-46, Renﬁove the vertical preamplifier modules as follows
{see Figures 8-5 and 8-6 for exploded-view drawings):

NOTE

To remove the Model 12008 channel A
preamplifier module, first remove the
channel B module to provide clearance,

a. Remove knobs from Vertical Vernier, Volts/Divi-
sion, and + and —Vertical Coupling switches {lever-switch

1

knobs pull off}, : l

b. Remove nut from attenurktor shaft.
!‘ i
¢. Disconnect wires from. Square—pin connectors {note
locations for replacement) N
;

d, Slide module about 1/4 ‘Tnch to rear, and lift out,
‘ |

8-47. To install the module, 1dcn the roverse of the above
pracedure, Wire colors are'shown in-the appropriate
component identification photograph in this section.
When sliding the moadule forward, be sure that the bottom
slots catch on the retaining clips. '

848. HORIZONTAL MODULE REMOVAL AND RE-
PLACEMENT. .

8-49, Remove the horizontal module as follows. (seé
Figures 8-6 and 8-6 for exploded-view drawings):

a. Remove all knobs from horizontal section of front
panel {lever-switch knobs pu!l off).

b, Remove nut from SWEEP/EXT HORIZ switch shaft
and RESET lamp mounting nut.

¢. Disconnect wires from square-pin connectors (note
tacations for repfacement), A yellow coaxial cable con-

84 |
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nected between module and dual channel cutput board
cannot be disconnected untif module is partially removed,

d. Slide madule about 1/4 Inch to rear, and 1ift out.

8-50. To Install the module, do the reverse of the abave
procedure, Wire colors are shown in the appropriate
component identification photograph in this section.
When sliding the module forward, be sure that the bottom
slots catch on the retaining clips.

8-51. DUAL CHANNEL OUTPUT BOARD REMOVAL
AND REPLACEMENT, IR

8-52. Remove the dual channe! output board as follows
(see Figures B-5 and 8-6 for exploded-view drawings):

a. Remove four power transformer screws, and tem-
porarily move transformer to gain access to board.

b. Disconnect wires from square-pin connectors (note
locations for replacement).

c. Remove DISPLAY switct. coupler shaft. To do this,
stightly spread vertical preamplifier modules, and insert
a long Allen driver, Loosen two Allen set screws on either
end of shaft, turning DISPLAY switch as required to

reach screws,
E CAUTION 3

To avoid damaging the instrument, spread
the vertical preamplifier modules only
enough to insert the Allen driver,

d. Remove three support screws from board,
¢, Slide board toward rear of instrument, and lift out.
8-53. To install the board, do the reverse of the above

procedure. Wire colors are shown in the appropriate
component [dentification phptograph_-in this section.

e L
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Table &1, Troubleshooting Tips | ' I

Symptom

1, Check

No display,
both channels

‘-u 1 Press FIND BEAN‘ ,‘ L
If drsplay returns; ad;ust INTENSITY,
POS[TION controls, and BAL., Check‘
vertical 'snd horizonta) amplifiers for - 5.

* ‘'an unbalance {refer to paragrapms 21
thru 8- 25) S

3. dusplay doesn t return check: gate o _‘} :
amphher iow and high voltages, and g,

CRT : " ." S . N

No dispiay,
one channel

1. Adjust vertical POSlTION and BAL of

i - defectwe channel.

2 Select another mode of vertical coupling

", tocheck input path (cw;tch could also be

' defectwe} \

3 Turn Volts!Dwision through its range.
. U no display only from 0 5V 10 20 V/DIV, N
check 100 attendator path f

'
‘\ vy

5. i no daspiay only from 0 1MV to 0. 2tWDIV

- check una'tenuated attenuator‘ path ' K
6. Check current source A3Ql4 or A3017 for B
respectwely, no channel AorB drsplay. s o

T 'y
)

. 7. Check vertlcai preamplufler and amp!mers
" of dafective channel for an unbalance {refer
to paragraphs 8- 21 thris 8-26).

+.

1. Check alt trigger from sweep generator o h
multivibrator. . .

2. Check A3S1, A3Q15 and A3QT. |

No chop display

No A vs, B display

1. Check A351, A3Q15 and A3Q16.

1. Check A351and A3Q18.

Unstablé display

1
s

. Check horiz. preamplifier.
2 Check trigger generator.

3. Check hold-off circuit. \
L, 4. 1ino LINE triggering, check s:gnal from \\,.
L L V P.S. 1o horiz. prearnpl \
. il

ol
5 if no lNT tnggenng, chedk srgna! frorn v°rt F
preampl to honz \preampl. I :

N no EXT tnggermg, check sugnaq from 47 :
IV 1o horiz. preampl. . . :

.t“:“ ; 1y - “".‘.‘l‘ .

y
L

Service |
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i Table B-1. Troubleshooting :fiﬁs {Con't)

Model 1200A/8

L

v

Check

' 1. Refer 1o paragraph 5- 55 CMRR BALANCE
ad;us’mmt i ; N

2. Check unity galn amphher and vertuce‘ 3
preamplifier, N
3. Check for unsym:netriéa! gain on each side
of verticat differential amplifiers,

| 1. Set SWEEP/EXT HORIZ to EXT HORIZ;
and apply slgnai to J7 ;

2. no honzontal deflechon check horiz.
preamphher and amplifiers,

‘3. If honzontaldeﬂect:on check tngger and i y
sweep gerierators. ‘ ! :

No norm sweep - -
: v P

1.Check input signal from input of horiz. preampl,
to tngger genefator IMA!QGIOT) iy
A : o l‘u . .‘“ .

_2 CheckA485 LA e

I i A

)

No auto sweap

b

’!-I‘f'Q. Check A433 A402 and A403

-1 Check feedback loop from A4A.t 09 rollector

1+ to A4AIQT base. '-{‘1‘ .
a ! J ' ';

No sfngllé sweep

j J‘ uu‘{z Check"iuss L
il

‘] / n :3 Check A4A1025 and asoc:ated components.

i CheckA485 " '!'il

«.,, .‘4

S i '

No fres run sweep .
Moo R

] i %, '1"1. Check A4S5, 50V spplied to A4SS, and
\u\ I

1 AGARTL.

No magnified sweep

Lh
'|‘\“

v at

SR

L
s

l"

l\ l\’

S

. 1. Check A4AZS1.

2. Check A4A201 and associated companents.

lli

. WORETE M
BNV Rt g Rl
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Table 8-2. Schematic Notes

-
%
PIO
cw
NC

]

Refer to MIL-5TD-15-1A for schematic symbols not listed in this table,

Etched circuit board
Front panel marking
Rear panel marking.

Front panel control

]
1
L

Screwdriver adjustment

SO ®

Part of , >
'.

. 3

s | P
Clockwise end of vari- — "
able resistor - oy

(]
-
"

No conneclioﬁ .

Waveform test point
{with number)

Common electrical point
(with letter) not necessarily

ground ‘

Single pin connector on board

Pin of a plug-in board
{with letter or npmber) :

Main signal path
Primary feedback path

Secondary feedback path

Optimum value selected
at factory, average
valuee shown; part may
have been omitted.

N o

Field effect transistor
{N-channel)

Breakdown diode

Tunnel diode

"

Step recovery dicde

Circuits or components drawn
with dashed lines (phantom) show
function only and are not intended
to be complete. The circuit or
component is shown in detail on
another schematic.

Unless otherwise indicated:
resistance in ohms
capacitince in picofarads
inductance in microhenries

Wire colors are given by
numbers in parentheses
using the resistor coior code
[ (925) is wht-red-grn ].

0 - Black 5 - Green
1 - Brown 6 - Blue
2 - Red 7 - Violet
3 - Orange B - Gray
4 - Yellow 9 - White
Switch wafers are identified
as follows:
IF IR 3F 3R IF, IR
N2 o N
-/ /
2F 2R 2F 2R

87
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A4CI ‘A4 A2CI R4 Al AIAl A2  A2Al A4Al AB

A3

T8I
{HIDDEN)

i R8 .
(HIDDEN)

1200A=A~3RA

i

R2 §2
{HIDDEN)

Figure 8-2. Model 12008 Bottom View
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A4Cl A4

A2 A4Al

A2C2

Al A2AL  AIAI

I201A~A~18A

Wi

FI
{HIDDEN)
TI
{HIDDEN)

A3

CHANNEL B
VERT FPREAMPL
MODULE

Figure 8-4. Model 1200A Bottom View

HORIZONTAL
MODULE

CHANNEL A
YERT PREAMPL
MQOULE

" Figure 8-5, Model 1200A Exploded View

DUAL CHANNEL
QUTPUY BOARD

MP32(4)

_//’;

——wmpas

MP38

1200AC-L

HORIZONTAL
MQDULE

QUTPUT BOARD

_ / . CHANKEL B

[}
DUAL CHANNEL J
(]
[}
1
]
. VERT PREAMPL !
MODULE

CHANNEL A
VERT FREAMPL
MOoUL '

NP5 by /@/’ ~
- )
AT
@@ i
o "
) P27
- n» |\ MP4(8)
O yp2s MP29 MP24

MP29

MP26

o MP24
MP29

12008-C-3

F_igure 8.6. Model 1200B Exploded View
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/Y ez ¢l Al

A251 A25I

Note: Frrcomplete reference designation, prefix component designators with A1,

A251

'

A2

A2RIS

A2RI6

¢

e

L L

12008 —A -3088

1

A2R3 ) azc3 Arg2

Note: For complete reference designation, prefix component designators with Al.

1200A-A"I8A

REF GRID REF GRID REF GRID'| REF | GRID REF | GRID REF GRID| REF | GRID REF GRID
oesic | Loc | oksie | roc | pEsic | Loc'| opEsie jLoc | OESIG | LOC | DESIG | LOC § DESIG | LOC DESIG | LoC
[ D-21 C12 C-2 | CR2 82 | as E-1 | R4 B-2 | R14 F3 | R26 D-2| R36 E-2
c2 A2} C13 F-2 | CR3 B2 | Q7 E-2 | RS - C-2] RI6 F3 | R27 D2 | R37 E-2
3 a-1 | C14 A2t CR4 B2|aQ8 = E-1| RG c2} RIB  C2| R28 E-1 | R3B E-3
Cc4 c1 ] €16 B-3 | CR6 CE-1 | Q9 E-2 | BR? c2} R19 c3 | R29 A-3| R39 E-2
cs c2] €16 B2 | CR6. E2 | Q10 o-2]| RS c2 | R20 ¢2 | R30 B3| 51 F-2
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Figure 8-23. Multivibrator, A3, Component Identification
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Figure 8-24. Multivibrator Block Diagram

Sarvice
Table 8-4, Multivibratar Measurement Conditions
DC VOLTAGE MEASUREMENT CONDITIONS
1. Set:
DISPLAY ..ot iieevvtrtrnarraserss, A
Vertical POSITION (A andB) ...... midrange
Horizontat POSITION ............ midrange
2. Voltages are referenced to chassis ground. All indica-
tions are approximate and may vary slightly from instru-
ment to instrument.
WAVEFORM MEASUREMENT CONDITIONS
1. Set:
DISPLAY ......evvvvensreanssss. CHOP
Vertical POSITION (A and B) ...... midrange
Horizontal POSITION ............ midrange
2. ANl waveforms are referenced to chassis ground.
Monitor oscilloscope’s vertical sensitivity (using a 1:1
probe) and sweep speed settings are shown below each
waveform photograph. 7 ‘
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Multivibrator Waveforms
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. ‘ ’ : ' ‘ Figure 8-28. Horizontal Preamplifier Block Diagram
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Modet 1200A/B

1. Set:

1. Set:

SLOPE

AU B/ 211
ferersrees... CAL

SWEEP/EXT HORIZ
Horizontal Vernler
TRIGGER LEVEL .......

DISPLAY ....
Vertical POSITION A

Volts/Division A ... ..
Vertical Vernier A
+Vertical Coupling A
~Vertical Coupling A .
Horizontal POSITION .
SWEEP/EXT HORIZ
Time/Division . . ... ..
Horizontal Vernier

R N N

DC VOLTAGE MEASUREMENT CONDITIONS

SOURCE .,.....00evvbsnrsnnasn-s EXT
Horizontat COUPLING. ....... veeses.. DG

2. Voltages are referenced to chassis ground, All indica-
tions are approximate and may vary slightly frora instru-

..... .... AUTO ment to instrument.

WAVEFORM MEASUREMENT CONDITIONS
MODE .o ovosivssssene.. NORM

..... Y TRIGGER LEVEL ............... AUTO
veers.. Mmidrange Horizontat COUPLING . . . ... ... .. ... .. DC
ceaean. 1V/DIV SOURCE ................ eresness INT
. . CAL '

....... veesere.. AC 2, Connect a 5V pk-pk, 1 kHz sine wave to channel A

veseea-n»» OFF HINPUT jack.
.v..... Mmidrange

P co X1 3. All waveforms are referenced to chassis ground.

- UZMSEC}'DIV Monitor oscilloscope’s vertical sensitivity {using a 1:1
wvesrer-s CAL probe) and sweep speed settings are shown below each

...... P T & waveform photograph.

+4.8v-- SN

0% WOV W 05 V/DIV
0.5 MSEC/DIV b 0.5 MSEC/DIV

12008 =0-64

Figure 8-29. Horizontal Preamplifier Measurement Conditions and Waveforms
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Horizontal Preamplifier Schematic
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? Service . ‘ Model 1200A/B

Table 8-5. Trigger Generator and Horizontal Amplifier Measurement Conditions

|
|
1
A4S4  A4S5 A4R3 A4S| ;
, f DC VOLTAGE MEASUREMENT CONDITIONS
SLOPE B : TRIGGER . } 1. Set: Horizontal COUPL!NG e e n e e DC
= TRIGSER Ol PERENTIAL  AMPLIFIER TUNNEL AMPLIFIER sieNaL . Horizontal POSITION ...... vss.. midrange SOURCE ......ovvicrrnanenens ... INT
A453 AdR2 rrow 1 swircnes agaiges Adaias A4AICR4 GENERATOR : SWEEP/EXTHORIZ .......... crenene X1 : ! |
PREAMPL \Se—e— l MODE ... ...civrervnieans .... NORM 2. Voltages are referenced to chassis ground. All indica-
N ‘ SLOPE ....0vvevoersnenneneassssn-s ¥ .tions are approximate and may vary slightly from instru-
TRIGGER LEVEL ....... c¢cw(notin AUTO) ment to instrument.
| } | VE ' :
ASRI AdCH AdS) weohnive WAVEFORM MEASUREMEN CONDITIONS
' CONTROL .
swEep VOLTAGE i .
ey | G s 70 outPUT " DiseLay .. o A BOURGE e T
SWITCH AMPLIFIER : . s e s m b kB A B R R TR RE BT EEe R ko T N N T N A}
[ Vertical POSITIONA ............ midrange
.5:,?.! - © Volts/DIVISION A v vve vensvssrnesn IV/DIV 2. Connect a 5V pk-pk, 1 kHz sine wave to channel A
PREAMPL Vertical Vermier A ........ Crerreans CAL +INPUT jack. ‘
O [eosiTioN +Vertical Coupling A .. ... .- sereeeees RGO g @ To measure this waveform, connect a 5V pk-pk,
, oo —Vertical Coupling A ...... ... ... OFF .
h _ : . . 1 kHz sine wave to the TRIG & HORIZ INPUT jack. Set
: Horizontal POSITION . .......... . midrange . .
i the controls as indicated in step 1, except set SWEEP/EXT
EwrTer SWEEP/EXT HORIZ ........... e X1 05 VDIV
A421Q1 : * . Time/Division .. ... ciaoue w. Q.2MSEC/DIV - ’ :
‘ Horizontal Vernier ......-2...+...., CAL 4. All waveforms are referenced to chassis ground.
SLOPE ........cccnn i uue.u. ® . Monitor oscilloscope’s vertical sensitivity {using a 1:1
‘ MODE .......... creersrsnses> NORM probe) and sweep speed settings are shown below each
; ! TRIGGERLEVEL ............... AUTO  waveform photograph.
A4AZRSB ASAZRSA  A4A2RI9  AdA2 : A4R4 : , , N :
12004-A-37A ! : ,“o;_,_,, ‘ 1 l
. w— : . | ‘ : ! i i
' Figure 8-31. Horizontal Mcdule, A4, Component Identification . Figure 8-32. Trigger Generator and Horizontat Amplifier Block Diagram : "
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. : - Service e Model 1200A/B
: . : ; ' Table B-6. Sweep Generator Measurement Conditions '
‘ — — q
. ' J : B
1 ‘ ' K ,
ot !
K ; | | DC VOLTAGE MEASUREMENT CONDITIONS
! :
i ' i
I 1. Sen SOURCE ......... e INT
| o g Horizontal POSITION ... ........ midrange N A armed {light on)*
|
- r T : SWEEP{E.)ST HOB'Z R seeeens X1 2. “*Measure voltages in parenthesis with RESET pressed.
) o _ ‘ Time/Division . .'............ 0.2MSEC/DIV Measure all other voltages with the sweep generator armed
‘ | . ] . Horizontal Vernier . ... .. N . CAL {light on).
1 . . : : .
' . ‘ ; MODE . ...oevvvnnninniinnnns, SINGLE 2. Voltages are referenced to chassis ground. All indica-
U I _— . : SLOPE ............ R sernen tions are approximate and may vary slightly from instru-
‘ 0 At TRIGGER LEVEL ,...... ccw(notin AUTO) mert to instrument.
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. ° TS MYB .
. . UNBLANKING C !
r TIME/DIV :SPGLArt
* O
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' ‘ 1 : . Volts/Division A .. ... . besera e 1Vv/DIV .
Q O TE/o , ! Verticat Vernier A, .. ......... ..... CAL EENPE?.;.".‘::; 3 5V pk-pk, 1 kHz sine wave to chann_el A
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L L Ay dskiozos Askidz2y sexson Horizontat POSITION ... .. vxare . Mmidrange input frequency to 50 kHz.
(il e d - SWEEP/EXT HORIZ ......... e x1 -
SN O vamane - : Tim.eIDivision e voeo. 0.2MSEC/DIV 4 All waveforms are referenced to chassis ground.
e [FEsen) LJEVEL FROM s . Horizontal Vemier .., ............ .. CAL Monitor oscilloscope’s vertical sensitivity (using a 1:1
[sge] - - ' N b 5OV SLOPE ,..... e e b ee e + probe} and sweep speed settings are shown below each
s ' e MODE ........ Par ke ... NORM waveform photograph.
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‘\# . ., Figure 835. Sweep Generator Black Dagram
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Figure 8-38. Time/Division Switch, A4A2, Component Identification
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FPertormance Check

Teb!e' 5-1. Recommendad Test Equipment

Madet 1200A/B

Recommended Instrument

Required Characteristics Used For:
Type Modal
DC Standard Ballantine 0.5 mV 10 100 V £0.2% Calibrator Check
Modal 6125C ‘ Vert. Ampl. Gain Check

Vert. Vernier Check

Trig. Point & Slope Chack
Horiz. Ampl. Gain Check
Horiz. Vernier Check
Horiz. Ampl. Gain Adj.
Output Ampl. Gain Adj.

Oscillator

HP Model 3311A

B0 Hz to 50O kHz; up 1o
8.0 V peak-to-peak at 500 kHz;
20 V peak-to-peak at 10 kHz.

Vert. Positioning Check
Vert. Bandwidth Check
CMR Check

A vs B Phase Shift Check
Channel Isolation Check
Trig. Amplitude Check
Trig. Point & Slope Check
Horiz. Bandwidth Check
CMRR Bal. Adj.

Time-mark Generator

Bsliantine
Model 6125C

i

Markers from 1 usec to b sec.

Sweep Time Check
Sweep Varnier Check
Mag. Sweep Check
Single Sweep Check
Sweep Time Adj.

capacitance measure-

ment device

Digital BC Voltmeter HP Model 34354, +50 V; +0.05% LV.P.S. Adj.

' 3466A *165 V; +0.06% HV.P.S. Adj.
High Valtaga 1000:1 | HP Model 341114 -3 kV de HV.P.S. Adj.
Divider Probe :
C Meter Any compatible 45 pF +3% input Cap Adj.

Atten. Comp. Adj.

Square Wave
Generator

HP Model 3311A

u

4,5 V peak-to-peak at 1 kHz;
rise time approx 0.5 us

Horiz, Aven. Comp. Adj.
Input Cap Adj.
Atten. Comp. Ad,.

Frequency Compensated | HP Model 10003 A 10:1; d¢ to 30 MHz; 10 megohms: | LV.P.S. Adj.
Divider Probe : 10 pF; 2% 600 V., H.V.P.S. Adj.
Test Oscilloscope HP Model 1200A/B 100 mV sensitivity; LV.P.S. Adj.

100 kHz bandwidth HV.P.S. Adj.

AC Voltmeter

HP Model 3400A

10 V; +2% accurate
50 kHz to 500 kHz

Vert. Bandwidth Check
Horiz. Bandwidth Check

BNC-to-binding-
post adapter }
quantity: 2

HP Madel 10111A

Shielded ‘

Channel Isofation’ Check

"
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