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About this Manual

We’ve added this manual to the Agilent website in an effort to help you support your
product. This manual provides the best information we could find. It may be incomplete
or contain dated information, and the scan quality may not be ideal. If we find a better
copy in the future, we will add it to the Agilent website.

HP References in this Manual

This manual may contain references to HP or Hewlett-Packard. Please note that Hewlett-
Packard's former test and measurement, life sciences, and chemical analysis

businesses are now part of Agilent Technologies. The HP XXXX referred to in this document is
now the Agilent XXXX. For example, model number HP8648A is now model number Agilent
8648A. We have made no changes to this manual copy.

Support for Your Product
Agilent no longer sells or supports this product. You will find any other available
product information on the Agilent Test & Measurement website:

www.agilent.com

Search for the model number of this product, and the resulting product page will guide
you to any available information. Our service centers may be able to perform calibration
if no repair parts are needed, but no other support from Agilent is available.
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B— — SAFETY

Tius product has been designed and fested nrmrdmg to Inte rnational bn[('t\ Rl'qum'rm'nts To.
ensure. safe operation and to keep the product safe, the information, cauttons, and warnings'in this
manual must be heeded, Refer to Section and l}w Sa{etybmmnan forgeneral safety considerations
apphcable to this producl

'CERTIFICATION

‘I
Hewlett Packard Company certifies that this product met its published specifications at the time of
”sh:pment from the factory. Hewlett-Packard further certifies that its calibration measurements are
‘traceable to the United States National Burcau of Standards. to the extent allowed by the Burcau's

' calibration facility, and to the calibration facilitics of other International Standards Organization
members.

!

WARRANTY

This Hawlett-Packard product is warranted against defects in material and workmanship for a period
of one j ear from date of shipment. During the w warranty period, Hewlett-Packard Company will, at its
option, either repair or replace products which prove to be defective,

" The cathode-ray tube (CRT) in the instrument and any replacement CRT purchased from HP are also
warranted against electrical failure for a period of one year from the date of shipment from Colorado
Springs. BROKEN TUBES AND TUBES WITH PHOSPHOR OR MESH BURNS, HOWEVER, ARE
NOT INCLUDED UNDER THIS WARRANTY.

For warranty service or repair, this product must be returned to u service facility designated by HP,
However, warranty service for products installed by HP and certain other products designated by HP
will be performed at Buyer's facility at no charge within the HP service travel area. Outside HP
service travel areas, warranty service will be performed at Buyer's tucility only upon HP's prior
agreement and Buyer shall pay HP’s round trip travel expenses,

For products returned to HP for warranty service, Buyer shall prepay shipping charges to HP and HP
shall pay shipping charges to return the product to Buyer. However, Buyer shall pay all shipping
charges, duties, and taxes for products returned to HP from another country.

LIMITATION OF WARRANTY
The foregoing warranty shall not apply to defects resulting from improper or inadequate mainte-
nance by Buyer, Buer-supplied software or interfacing, unauthorized modification or misuse,
operation outside of the environmental specifications for the product, or improper site preparation or
maintenance.

NO OTHER WARRANTY IS EXPRESSED OR IMPLIED. HP SPECIFICALLY DISCLAIMS THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR
PURPOSE :

. : )
: ' EXCLUSIVE REMEDIES ‘
THE REMEDIES PROVIDED HEREIN ARE BUYER'SSOLE AND EXCLUSIVE REMEDES. 1P
SHALL NOT BE LIABLE FOR ANY DIRECT, INDIRECT, SPECIAL, INCIDENTAL, OR
CONSEQUENTIAL DAMAGES, WHETHER BASED ON C()NTRACT TORT, OR ANY ()'l‘Hl-‘R
LEGAL THEORY. | , ;
[

ASSISTANCE = o

1

Product maintenance agreements and other customer assistance agreements are available for
Hewlett Packard products :
For any assistance, contact your nearest Hewlett-Pae Aard Sales arnd %rvuv Office. -\ddrvssa 5 Qre
provided at the back of this manual. '

SCWZ&AYTB{CRT)
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' SAFETY SUMMARY

The lollowing general safely precautions must be observed during all phases of operation, service,
and repalr of this Instrument. Fallure to comply with these precautions or with specific warnings
olsewhere In this manual violates safely standards of design, manufaciure, and Intended use of the
Instrument. Hewlett- Packard Company assumes no labillty for the customer’s fallure to comply
with these requirements. -

GROIIND THE INSTRUMENT.

To minimize shock hazard. the instrument chassis and cahinet must be connected to an electrical
ground. The instrument is’ equipped with a three-conductor ac power cable. The power cable
must either be plugged into an approved three-contact electrical outlet or used with a three-contact
to two-contacy adapter with the grounding wire (green: firmly connected 10 an electrical ground
(satety ground) at the power outlet. The power jack and mating plug of the power cable meet
International Electrotecnnical Commission (/EC) salety standards.

DO NOT OPERATE IN AN EXPLOSIVE ATMOSPHERE.

Do not ope:a!e the instrument in the presence of flammable gases or fumes, Operalion of any
Slectrical mstrurnent in such an environment constitutes a defhinite satety hazard

KEEP A\VAY FHOM LIVE CIRCUITS.

Operating personnel must not remove instrument covers. Component reptacement and internal
adjustments must be made by qualitied maintenance personnel. Do nol 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 circuls betore
touching them, ' '

! )

DO NOT SERVICE OR ADJUST ALONE.

H .
Do not altempt internal service or adjustment unless another person. capable ol 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 iragments {implosion).

To prevent CRT implosion. avoid rough handiing or jarring of the instrument. Handling of the CRT shall.

be done only by qualified maintenance personnel using approved satety mask and gloves.

DO NOT SUBSTITUTE PARTS OR MODIFY INSTRUMENT.

Because of the danger ol introducing additional hazards, do nat install substitute parts or pertorm
any unauthorized modification of the instrument. Return the instrument to a Hewlett-Packard
Sales and Service Oflice for service and repair to ensure that salety leatures are iyantained.

DANGEROUS PROCEDURE WARNINGS.

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

Dangerous voltages, capable of causing death, are present in this instrument.

Use extreme caution when handling, testing, and adjusting.

55-2-1/76
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Model 12227

General Information

SECTION |
GENERAL INFORMATION
1-1. INTRODUCTION. 1-10. ACCESSORIES AVAILABLE.

1-2, 'The Hewlett-Packard Model 1222A is a general-purpose
oscilloscope designed for bench or field service. The 1222A has
a bandwidth of 15MH; and a vertical deflection capability of
2mv/div, The 1222A contains a delay line which permits view-
ing of the entire leading edge of the input signal, In addition,
the automatic baseline feature can be inhibited. Also, the
signal applied to channel B on the 1222A can be inverted for
A—B operation.

1-3. This manual contains instnllation and operating
instructions, as well ns maintenance information for
the Model 1722A, Instrument specifications and pro-

cedures for verifving proper operation are included.

Procedur2s are alse included for adjusting the instru-
ment to its performance specifications,

1-4. This section of the manual contains the per-
formance specifications for the 1222A and a list of
options nvailable, It also lists the accessories supplied

. with the instruments. Instrument and manual identi-

fication are also included.

1-5. SPECIFICATIONS.

1-6. Table 1-1 is a complete list of 12224 critical
specifications that are controlled by tolerances. Table
1-2 contains general information that describes the
operating charncteristics of the 12224,

1-7. Any change in the specifications due to manu-
facturing design, or traceability to the U.S. National
Bureau of Standards will be listed on a manual change
sheet included with this manual. The manual and
manual change sheet supercede all previous infor-
mation concerning specifications of the Model 1222A.

1-8. ACCESSORIES SUPPLIED.

1-9, 'Il‘he following accessories are supplied with the
Model 1222A;

One uc power cord, HP Part No. 8120-0696.
One blue light filter, HP Part No. 4114-0521.
One fuse for 100/120-V operation, HP Part No.
21100016 (.6A) or
. One/ fuse for 220/240-V operation, HP Part No.
21100044 (.3A).

n o
/
!

1

T

1.1}, The following accessories nre available for the
Model 1222A:
HP Model 10119A - Rack Mounting Kit
HP Model 10013A - 10:1 Atenuator Probe
HP Model 101108 - BNC/Banana Plug Adapter
HP Model 10117A - Front-panel Cover with accessory
storiage compartment

HP Model 10116A - Viewing Hood

1-12. OPTIONS.

1-13. The following factory installed options are
available for the 1222A:

OPTION 501. Adds one 10:1 voltage divider probe
{HP Part No. 10013A) for use with Model 1222A oscitlo-
scope.

OPTION 007. Replaces standard P31 phosphor CRT
(V1) with internal geaticul: P7 phosphor CRT.

OPTION 010. Adds two 10:1 voltage divider probes
(HP Model No. 10013A) and one front panel cover
(HP Model No. 10117A) to standard Model 1222A
oscillescope.

OPTION 117. Adds front panel cover (HP Model No.
10117A} to standard Model 1222A oscilloscope.

1-14. INSTRUMENT AND MANUAL IDENTI-
FICATION.

I-15. Instrument identification serial number tog is
located on the rear panel. Hewlett-Packard uses a two-
section serial number consisting of a four-digit prefix
and five-digit suffix, separated by a letter designating
the country in which the instrument was manufactured.
(A = US.A. G = West Germany; J = Japanm; § =
Singapore; U = United Kingdom,)

1-16. This manual applies to instruments with serial
pretix numbers as shown on the title page. If changes
have been made in the instrument since this manual
was printed, a "Manual Changes” supplement sup-
plied with the manual will define these changes. Be
sure to record these changes in your manual. Back-
dating information in Section VII adapts this manual

1.1




Genernd Information

to instruments with serinl numbers lower than that
shown on the title page. Part numbers for the manual

Madel 12:22A

and the microfiche copy of the manual are also shown
on the title page.

Table I-1. Specifications

VERTICAL AMPLIFIERS

BANDWIDTH: <3 dB down from 50 kHz, 6-division
reference signnl (from terminated H0-chm
source). ;

DC Coupled: de to 15 MHz.
AC Coupled: =2 Hz to 15 MHz.

DEFLECTION FACTOR

Ranges: 2 mV/div to 10 V/div (12 calibrated
positions) in 1, 2, b sequence. £3% attenuator
accuracy in calibrated position on 20 mV/div
to 10 V/div ranges. th' attenuator accuracy
in calibrated position on 2mV/div, 5mV/div,
and 10 mV/div ranges.

Vernier: continuously wvarinble between all
ranges; extends maximum deflection factor
to at least 25 V/div.

Maximum Inpuk £350 V {de + pk ac).

Differential (A—B) Common Mode: CMRR at
least 30 dB from dc to t MHz.

TIME BASE

SWEEP
Ranges: 0.1 us/div to 0.5 s/div (2] ranges) in
I, 2, 5 sequence. +§% with expander in cali-
brated position.
Expander: expands {continuously} sweeps approxi-
mately 10 times, Maximum usable sweep speed with
expander is approximately 20 ns/div (0.2 us/div

TRIGGERING
Internal: approx 10 Hz to 15 MHz on signals
causing | div or more vertical deflection.
External: approx 10 Hz to 15 MHz on signals

0.1 V p-p or more.

TV Sync: separator for + or — video, requires

1 div of video signal to trigger; automatic

frame (0.5 s/div to 100 ps/div) and line

select (50 us/div to 0.1 ps/div).
Level and Slope

INTERNAL: at any point on waveform dis-
played.

EXTERNAL.: continuously variable for +0.5 V
to —0.5 V on either slope of trigger wave-
form; +5 V to =5 V in +10 position.

X-Y OPERATION
Bandwidth (X-axis): dc to 1 MHz.
Deflection Factor: See Vertical Amplifier - De-
flection Factor.
X-Y Phase Shift: <3° at 100 kHz.

CATHODE-RAY TUBE AND CONTROLS

BEAM FINDER: returns trace to CRT sereen re-
pardless of setting of horizontal or vertical con-

trols.
INTENSITY MODULATION (Z-AXIS INPUT): +5H V
(TTL compatible), ¢ Hz to 1 MHz blanks trace

range). of any intensity. Maximum input 7 V rms.
Table 1-2. General Information
VERTICAL AMPLIFIERS RISE TIME: approx :3 ns,

MODES OF QPERATION: chunnel A; channel B;
channel B inverted; channels A and B dis-
played alternately oi successive sweeps (0.1
wps/div to 0.5 ms/div); lriggering by channel
A or external; channel A and B displayed by
switching between choannels at approx 200
kHz rate with blanking during switching (1
ms/div to 0.5 s/div) alternate and chopped
mode of display automatically selected by
setting of TIME/DIV control. In addition
channel A : B. :

INPUT RC: approx 1| megohm shunted by
approx JO pF.

INPUY COUPLING: selectable; AC, DC, or GND.
GND position disconnects signal input ard
grounds amplifier input.

DELAY LINE: allows entire leading edge of
pulse to be seen (depending vn input =ignal
repetition rate).

TIME BASE
SWP MODE: sweep triggered by internal, ex-
ternal, or line frequency signal. Bright base-

1-2
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General Information

Table 1-2, Genveral Information (Cont'd)

line displayed in absence of input trigger
signal with PULL AUTO OFF control not en-
pgaged.

X-Y MODE: sweep supplied by external signal.

CATHODE-RAY TUBE AND CONTROLS

TYPE: mono-accelerntor, approx 2 kV
accelerating potential, P31 phosphor.

GRATICULE: 8 by 10div internal graticule:
0.2 div subdivisions on major horizontal and
vertical axes. 1 div=1 cm.

INTENSITY MODULATION

R approx 1000 ochms,

{(Z-AXIS}):. Input

NOTES:

;. 1. DIMENSIONS ARE FOR GENERAL
INFORMATION ONLY. IF DIMENSIONS
ARE REQUIRED FOR BUILDING
SPECIAL ENCLOSURES, CONTACT
YOUR HP FIELD ENGINEER.

2. DIMENSIONS ARE IN MILLIMETRES AND
{INCHES)

GENERAL

PROBE AOJUST: approx :0.5 V, 2 kHz square
wave for probe compensation.

POWER: 100, 120, 220, and 240 Vac, — 10%
+ 10%, 48 to 66 Hz, approx 40 VA.

WEIGHT: net, 7.3 kg (16 Ib); shipping, 9.5 kg
(21 '1b).

DIMENSIONS: see outline drawing.

ENVIRONMENT: (oscilloscope operates within
specifications over the following ranges.)
Temperature: 0°C to +45°C (operating); —~40°C
to +75°C (non-operating).

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

Altitude: to 4600 m (156 000 ft).

Vibration: vibrated in three planes for 15 min-
utes each with 0.25 mm (0.010 in.) excursion,
10 to 55 Bz, ;

ToP
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‘Model 12224

2-1. INTRODUCTION.

2-2. This section contains information and instruc-
tions necessary for installing and interfacing the
Model 1222A Qscilloscope, Inciuded are initial inspec-
tion procedures, power and grounding requirements,
installation instructions, and procedures for re-
packing the instrument for shipment.

2-3. INITIAL INSPECTION.

2-4. This instrument was carefully inspected both
mechanically and electrically before shipment. It
should be free of mars or scratches ond in perfect el
trical order upon receipt. To confirm this, the instru-
ment should be inspected for physical damage in-
V-curred in trnns:t If the instrument was damaged in
transit, file a claim with the carrier, Check for supplied
accessories (listed in Section I) and test the electrical
performance of the instrument using the performance
. . . test procedures outlined in Section V. If there is dam-
o ~ age or deficiency, see the warranty in the front of this

manual.

0 Read the Safety Summary at the front
- of this manual before installing or
; operating the instrument.

2-5. 'POWER CORDS AND RECEPTACLES.

Vi 2.6, Flgure 2-1 illustrates the standard configuration
“‘used for HP. power cords, The HP part number directly

" HP POWER CABLE PART NUMBERS
’ N B120 - 1692 B120 - 0696
' Option 802 ! Qption 901
8120 - 1703 8120 - 2296 8120 - 1521
1
. |
’ ~ Option 900 Option 906 ‘ STD
o _INPUT POWER RECEPTACLE TYPES

Figu}re 2-1. Types of Power Source Receptacles and
o Applicable Input Power Cable Part Numbers

0
[N )

LR A R R AR RN RN SERNNREREONRRERNRERNENNER)

Installation

@ | o ~ SECTIONN
INSTALLATION

above each drawing is the part number for an instru-
ment power cord equipped with a connector of that
configuration. If the approprinte power cord is not
included with the instrument, notify the nearest HP
Sales and Service Office and a replacement cord
will be provided.

2-7. POWER REQUIREMENTS.

2-8. The Model 1222A can be operated from any ac
power source supplying 100V, 120V, 220V, or 240 V
{(—10% -+ 10%), 48 to 66 Hz (see f'gure 2-2 for proper
switch positions). Power dlssmanon is approximately 40
watts.  Refer to Section HI for instrument turn-on pro-

cedure.

LINE LINE [ UiNE LINE
SELECT SELECT SELECT SELECT
240 120 240 126 240 120 240 120
100 220 100 220 100 220 100 220

v v v v
240 220 240 220 240 220 240, 220

100 120 100 120 100 120 100 120

100V 120V 220V 240V
SETTING SETTING SETTING  SETTING

‘ Y122A-001-05-78

Figure 2.2. AU Input Siuitch Settings

2-9. REPACKING FOR SHIPMENT.,

2-10. If the instrument is to be shlpped to 2 Hewlett-
Packard Sales/Service Office for service or repair,
attach a tag showing owner (with address), complete
instrument serial number, and a description of the
service required.
)

2.11. Use the original shipping carton and packmg

material. If the original packing material is not
availuble, the Hewlett-Packard Sales/Service Office -
will provide information and recommendations on -
‘materials to be used.

/.

!
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LINE. Applies primary ac power to the instru-
ment. LED is on when power is applied.

INTENSITY. Controls brightness of the display.

FOCUS. Controls sharpness and clarity of dis-

play.

BEAM FINDER. Returns display to viewing
area of the CRT regardless of other control
settings.

17 22

b.

23 36 30 37 29

Horizontal POSITION. Controls horizontal
position of display.

TIME/DIV, Controls sweep time of display.

" With expander control in calibrated position,

dial setting of this cuntrol indicates the time it
takes for a spot on the CRT to move one hori-
zontal division. Setting of this control also
determines alternate or chop mode of opera-
tion, and TV SYNC LINE or FRAME lock.

:
™

10,

1.

12

.

15,

17

8.

19.

Expander. Clockwise rotation of this contro}
expands the trace up to a factor of 10. Sweep
speeds established by TIME/DIV control
settings are no longer calibrated with this
contro} out of CAL detent.

TRIGGER LEVEL. Selects amplitude point on
trigger signal that starts the sweep.

PROBE ADJ. Provides 2 kHz, 0.5 V square
wave for divider probe compensation,

INT. Selects an internally generated sync
signal to trigger the sweep.

EXT. Selects external syne signal applied to EXT
TRIGGER connector (17) 1o trigger the sweep.

LINE. Selects line power supply frequency to
trigger the sweep.

TY/RORM. In NORM position, TV Sync sepa-
rator circuit is disabled and instrument
operates iu the normal mode. In TV positien,
TV Sync Separator is enabled and oscillo-
scope triggers on the frame (100 us or slower)
or ‘the line (50 us or faster) sync of a video
signal applied to channel A or channel B IN-
PUT {23 or 29) connector.

—/+. Selects uegative or positive slope of
trigger signal to start the sweep.

A vs B/SWP. Internal time base in SWP posi-
tion. When engaged, channel B input signal
provides \'ertlcal deflection and channel A
input signal provides horizontal deflection.
Expander control (7) must be in CAL de
tent position for calibrated X-axis operation.

1:110/1:1. EXT TRIGGER or X INPUT (7
signals may be attenuated by a factor of 10
in 1:10 position.

EXT TRIGGER. BNC connector for external
input trigger signal.

Channel A POSITION. Controls vertical posi-
tion of channel A display.

Channel A VOLTS/DIV. Selects channel A
vertical deflection factor necessary for cali-
brated measurements when vernier is in CAL
detent. Dial setting indicates voltage ampli-
tude required for one division of vertical de-
flection.

20. Channel A Vernler. Provndes continuous ad-
justment of volts/div betwéen calibrated posi-
tions of VCLTS/DIV control (19).

21. Channel A GND. In GND position, this control
disconnects the input signal upplied to chan-
nel A and grounds the input to channel A
vertical preamplifier,

22, Channel A AC/DC. Selects capacitive (AC) or
direct (DC) coupling of the input signal to
channel A vertical preamplifier.

23. Channel A INPUT. BNC connector for channel
A input,

24.29, ‘
Channel B controls same as channel A. Refer
to 18 thru 23.

30. VERTICAL DISPLAY. Selects input signal ap-
plied to channel A or channel B, or both to be
.displayed on CRT. With both channels select.
ed, internal triggering occurs on input signal
applied to channel A.

3l. LINE SELECT. Switch provides selection of
100, 120, 22C, or 240 Vac for correct primary
input voltage.

32. AC Input. Power input connector.
33. FUSE. Ac input power fuse.

34. Z-axis lnput. Banana jack connector used for
intensity modulation (Z-axis). A +5 Vac signal
applied to the Z-axis will blank a trace of any
mtensnty Maximum input is 7 V nins.

35. '-I_-_-‘ Chassis ground connection for external
equipment.

36. A+B. When engaged presents algebraic ad-
dition (A+B) of input signals applied to chan-
nel A and channel B.

37. B INV. When engaged, inverts polarity of chan-
nel B input signal. Can be used for A—B
operation.

33. PULL AUTO OFF. Inhibits the automatic base-
line display.

Figure 3-1.
Front- and Rear-panel Features
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Operation

SECTION Il
OPERATION

3-1. INTRODUCTION.

3-2. This section contains information and instruc-
tions necessary for operation of the 1222A Oscillo-
scope. Included are,power and warmup information,
functional identification of all controls and con-
nectors, and special applications information.

3:3. INSTRULNT CAPABILITIES.

3-4. The 1222A Qscilloscope contains dual s *rtical
preamplifiers for dual:cnannel operation. Each chan-
nel offers a choice of ac or de input coupling. With
the dual trace feature, displays can be obtained
on either channel A or channel B or on both channels.
Simultaneous display of two signals is possible in
eithe; chop or alternate mode of display, depending on
the TIME/DIV control setting. Slower sweep-speed
settings on the TIME/DIV control automatically select
the chop mode of display while faster sweep-speed
settings nutomntically select the alternate mode of

" display. In addition, the 1222A can be operated in an

A+B (algebraic addition) mode of display. Signals
applied to channel B on the 1222A can be inverted to
provide A—B mode of display.

3-0. Twelve calibrated switeh settings on eack vert-
ical amplifier provide n deflection factor range from
2 mV/div to 10 V/div in 1, 2, 5 sequence. The vertical
verniers permit continuous adjustment between cali-
brated steps and extend the least sensitive deflection
factor (10 V/div) to at least 25 V/div.

3-6. Vertical input signals can be displayed by either
an internally generated trigger or an external trigger
signal. Trigger level and slove are also selectable.

3-7. Horizontal amplifier swecp-specd settings from 0.1
us/div to 0.5 s/div are available in 1,2,5 sequence. Expander
contro} allows continuous ad;uslmcnl bctwccn steps and ex-
pands the sweep up to 10 times. Usable maximum sweep speed
with the exnander is approximately 20 ns/div.

3-8. A bright baseline is always present in the ab-
sence of a trigger input signal. A control on the 1222A
permits the operator to inhibit the bright baseline

- if desired (PULL AUTQ OFF). A trigger signal oi, [0 Hz

or greater will override the auto function.

3-9. FRONT- AND REAR-PANEL DESCRIP-
TIONS.

3-10. Front- and rear-panel features are described
in figure 3-1. Description numbers match the numbers
on the illustration.

3-11. GENERAL OPERATING INSTRUC-
TIONS.

3-12. Before connecting ac power to the 1220A, make sure
the rear-panel line selector switches are set to correspond to the
voltage of the available power line, as shown in figure 2-2. If
the instrument is to be operated from a 220- or 240-volt ac
power source, a 0.3-ampere slow-blow fuse (HP Part No.
2100-0044) is used at the rear pancl. A 0.6 ampere stow-blow
fuse (HP Part No. 2100-0016) is to be used for a 100- or
120-volt ac power source,

. NOTE
In the following paragraphs all control

numbers (in parentheses) refer to the nu.
merical assignment in figure 3-1.

3-13. INITIAL TURN-ON PROCEDURES. To prepare the
1222A for operation, perform the following steps:

a. Set INTFNSI'I‘Y control (2) fully counterclock-
wise,

b. Set VERTICAL DISPLAY to channel A (:30).

c Set vertical vernier {20) for channel A fully
clockwise to CAL detent position.

d. Set channel A input coupling to GND (21).

e. Set channel A POSITION control (18) to mid-
range,

f. Set horizontal POSITION control (5) to mid-
range.

g. Set TIME/DIV control {6) to I mSEC pasition,

h. Set sweep expander control (7) fully counter-

_clockwise to CAL detent position,

i. Set TRIGGER SOURCE to INT (10).

j. Except for controls indicated in steps a thru i,
make sure that all other pushbutton switches are
d:behgaged (PULL AUTO OFF switch should be

} whed in.)
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CAUTION

Make sure ac power switches on rear
panel of instrument are set for proper ac
power input (refer to paragraph 3-12).

k. Set LINE switch (1) to ON and allow 30
minute warm-up period.

A

CAUTION

A trace or spot of very high intensity
{brightness) may burn the phosphor inside
the CRT face. To prevent such damage
always adjust INTENSITY as low as
possible for comfortable viewing.

1. Slowly turn INTENSITY control (2) clockwise
until trace is just visible,

‘m. Set channel A AC/DC input coupling switch
(22) to AC position.

n. Release channel A input coupling GND

switch (21).

3-14, TRACE ALIGN ADJUSTMENT. The trace align
adjustment compensates for external magnetic fields
that may affect the alignment of the horizontal trace
with respect to the graticule. When the instrument is
moved to n new location, trace alignment should be
checked and adjusted if necessary. To align the trace,
proceed ns follows:

a, Acrpnﬁplish paragraph 3-13.

}
b. Using channel A vertical POSITION controi
{18), position trace on center horizontal graticule line.

¢. Using non-metallic alignment tooul, adjust
A3R25 (accessible through hole in side of case) until
trace aligns with horizontal graticule.

NOTE

If intensity modulation of trace is hppnr—
ent, refer to high-voltage power supply
adjustment in Section V.,

3-15. FOCUS ADJUSTMENT. To adjust the front-
panel FOCUS control (3) for the best display, proceed
as fOHOWb .

|

a. Accomplish pnra;..raph 3-13.

b. Set lNTI‘.NSlTY control (2) fully counter-
clockwise,

¢ Set Avs B/SWPswitch(15)to X-Y position.

32

Maodel 1222A

d. Slowly turn INTENSITY control (2} clockwise
until spot becomes visible on CRT.

e. Using INTENSITY (2) and FOCUS (3) con-
trols, adjust display for sm.lllest. sharpest, spot
possible,

£, Set INTENSITY control (2) fully counterclock-
wise,

g Set Avs B/SWPswitch(15) to SWP position.

3-16. SIGNAL APPLICATION. To apply an external
stiznal, proceed as follows:

a,  Accomplish paragraph 3-L).

b. Set channel A VOLTS/DIV control (19) to 10
V/div.

e. Connect sine-wave signal of 10 V amplitude,
1 kHz frequency to channel A INPUT connector (23).

d. Position display on CRT, using horizontal
POSITION (5) and channel A POSITION (18) controls,

e. Adjust TRIGGER LEVEL control (8), if
necessory, for stable display.

3-17. APPLICATION PROCEDURES.

3-18. PEAK-TO-PEAK VOLTAGE MEASUREMENTS.
To measure the peak-to-peak voltage of an input
signal, proceed as follows:

a.  Accomplish paragraph 3-13.

b. Corneet input signal to he measured to
channel A INPUT connector (23).

¢. Set channel A VOLTS/DIV control (19) for
signal display of at least three divisions in amplitude.

d. Set TIME/DIV control (6) so that display
contains two or three cycles of input signal.

e. Adjust TRIGGER LEVEL control (8) for stable
display.

’ f. Using channel A POSITION control (18), posi-
tion negative peaks of jnput signal on horizontal
graticule line near bottom of graticule,

g Using horizontal POSITION control (5), posi-
ticn one positive peak of input signal on center vertical
graticule line,

h. Count number of vertical divisions fromi most

negative to most positive portions of waveform
{estimate to nearest tenth of division).
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i. Multiply number of divisions noted in step h by
channel A VOLTS/DIV control (19) setting for peak-
to-peak voltage of input signal.

NOTE

If the input signal is applied through a
divider probe, multiply the results obtained
in step i by the attenuation factor of the
probe.

3-19. DC VOLTAGE MEASUREMENTS. To determine
the de component of an input signal or a de level
point on an input signal, proceed as follows:

a. Accomplish paragraph 3-1.3,

b. Connect input signal to be measured to chan.
nel A INPUT connector (23).

c¢. With channel A input coupling GND switch
(21} engaged, position baseline on convenient hor
zontal graticule line wsing channel A POSITION
control {18).

NOTE

Reference for positive de voltages should
be below the center horizontal graticule
line; reference for negative de voltages
should be above the center horizontal
graticule line. Once a particular horizontal
graticule line is selected as reference, do
not change channel A POSITION con-
trol (18}, -

d. Set channel A AC/DC input coupling switch
(22) to DC position.

e. Release channel A input coupling GND switch
(21).

f. Set channel A VOLTS/ DIVlcontro] {19) so that
point of input signal to be measured is os far as
possible from zero-volt reference line selected in step c.

g. Using horizontal POSITION control (5), move
point on signal to be measured until it rests on center
vertical graticule line.

h. Count number of vertical divisions between
zero-volt reference graticule line and point on signal
to be measured {estimate to nearest tenth of division).

i. Multiply number of divisions noted in step h
by channel A VOLTS/DIV control (19) setting for dc
voltage measurement.

Operation

NOTE

If the input signoal is applied through
a divider probe, multiply the results
obtained in step i by the attenuation
factor of the probe.

3-20. TIME-INTERVAL MEASUREMENTS. To measure
the time interval between two events of interest,
proceed as follows:

it.  Accomplish paragraph 3-13.

h. Connect signal to be measured to channel A
INPUT connector (22:3).

c. Set TIME/IMV control (6) =o that hoth events
of interest are displayed on CRT,

d. Adjust TRIGGER LEVEL control (8) for

stahle display,

e. Using horizontal POSITION control (5), posi-
tion one measurement point on signal to convenient
vertical graticule line.

f. Using channel A POSITION control (18)
position other measurement point on center hori-
zontal graticule line.

g. Count horizontal divisions between two mea-
surement points (estimate to nearest tenth of division).

h. Multiply number of divisions noted in step i by
TIME/DIV control setting for time interval between
two events of interest,

3:21. FREQUENCY CALCULATION. To detomiine the
approximate frequency of an input signal, pr?ceed as
follows: P

G
[

t. Accomplish paragraph 320 using start and
ending points of one cycle of input signal ns events of
interest. '

"b. Calculate input signal frequency using the fol-
lowing formula:

1
time in seconds noted in step a

3-22. PROBE COMPENSATION. To adjust divider
probes having o compensation ndjustment, proceed as
follows:

a.  Accomplish paragraph 3-13,

b. Connect divider probe cable to channel A
INPUT connector (23).

¢. Connect probe tip to PROBE AI)J terminal (9),

i3
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OVER: CORRECTLY UNDER-
COMPENSATED  ADJUSTED COMPENSATED

Figure 3-2, Divider Probe Adjustment Display

d. Set channel A VOLTS/DIV control (19) for
square-wave display having two or three divisions of
vertical deflection.

e. Set TIME/DIV control (6) for horizontal dis-
play of at least two full square waves.

f. Adjust divider probe compensation adjustment
for correct display (see figure 3-2).

3-23. TV SIGNALS. To ohserve a television composite
or sync-only signal, proceed ns follows:

" !\%l! .

Pattern generator color TV signal, line trigger

Staircase Signal, line trigger 10 us/div

Model 12224

a, Accomplish paragraph 3-13.

h. Connect input signal to be measured to chan-
nel A INPUT connector (2:3).

¢. Set TV/NORM control (13) to TV position.

d. Set channel A VOLTS/DIV control {19) for
desired verticnl amplitude display.

e, Set TIME/DIV control (6) for desired hori-
zontal display (typically in range area of TIME/DIV
contro} dial marked FRAME).

f. If individual lines of picture signal are to he
observed, set TIME/DIV control dial to area marked
LINE (typically 2 us/div). Oscilloscope will trigger
on etach line syne pulse. (See figure 3-3 for typical
TV waveforms.)

Color bar signat frame trigger 0.5 ms/uiv

mmmnnnn

Color Staircase Signal, frame trigger 0.5 ms/div
‘ 1222A-004-05-78

Figure 3-3. Typical TV Waveforms
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3-24. TIME DIFFERENCE MEASUREMENTS. To mea.
'sure the time difference between two events having a
comron source, for example, propagation delay, pro-
ceed as follows:

a.  Accomplish paragraph 3-13 for both channel
A and channel B,

b, Connect one signnl of interest to channel
A INPUT connector (23).

c. Connect other signal of interest to channel
B INPUT connector (29),

NOTE

Make sure reference signal is connected
to channel A |{since the trigger signal for
both channel A and channel B is obtained
from channel A.

d. Set channel A and channel B VOLTS/DIV
controls (19/25} for desired verhcnl amplitude of dis-

play.

e. Set TIME/DIV control so that two events of

interest are at least four horizontal divisions apart.

f. If necessary, ndjust TRIGGER LEVEL control
(8) for stable display.

NOTE

If stable display is not obtainable, ex-
ternally trigger the oscilloscope with the
common source signal.

g. Using horizontal POSITION control {5), posi-
tion first event of lntenst on convenient vertical
graticule line.

h. Using upproprinte vertical POSITION control
(18 or 24), position second event of interest on cen-
ter horizontal graticule Iipe.

i. Count horizontal divisions between two mea-
surement points (to nearest tenth of division).

j- Multiply number of divisions noted in step i
by TIME/DIV control (6} setting for time difference
between events,

3-25. . PHASE DIFFERENCE MEASUREMENTS. To
measure the phase difference between two signals
of the same frequency, proceed as follows:

a. Accomplish paragraph .3-13 for both channel
A and channel B.
b. Set A vs B/SWP contro! (15) to Avs B position.

c. Connect X-signal to channel A INPUT con-
nector (23).

Operation

d. Using channel A VOLTS/DIV contro} (19),
POSITION control (18}, and vernier control (20},
obtain trace of exnctly eight horizontal divisions at
center horizontal graticule line.

2. Press channel A input coupling GND switch

(21).

f. Connect Y-signal to channel B INPUT con-
nector (29), ‘

g. Using channel B VOLTS/DIV control (25),
POSITION control (24), and vernier control (26),
obtain two spots separated vertically by exactly eight
divisions on center verticnl graticule line.

h. Release channel A input coupling GND switch
(21).

i. Compare display to figure 3-4A for approxi-
mate phase difference of signals.

j- For actual phase difference, center ellipe at
intersection of center vertical and horizontal grati-
cule lines (see figure 3-4B),

k. Measure distances C and D,

L. Substitute measurements of C nnd D in formu-
la given in figure 3-4B for sine of phase angle.

m, Refer to table of sines to determine phase
ungle.

A

PHASE DIFFERENCE

29,

) 45" 90 135 180

U

i %-‘-I 5in Q)
1222A-005-05-76 Y

Figure 3-4. X-Y Phase Measurements
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4-1, INTRODUCTION.

4.2, This section contains descriptions of circuits
keyed to o simplified block diagram (figure 4-1) and
a detailed theory of operation keyed to a functional
bleck dingram (figure 4-3). Schematics are ‘icated
in Section VIII of this manual. <

4-3. OVERALL DESCRIPTION.

4-4, ATTENUATORS. Channel A and channel B at-
tenuntors nccept the input signals applied to the front- -
panel INPUT connectors. The input signal can be
coupled to the attenuator directly (DC) or capaci-
tively (AC). A GND position is also available for
disconnecting the input signal and grounding the
attenuator input. The GNT) feature permits the operator
to establish a baseline reference level without dis-
connecting the input signal from the INPUT connector.

45, The input impedance on all ranges is one
megohm in parallel with approximately 30 pF. The
vertical deflection factor is selected by the VOLTS/
DIV switch which divides the input signal by 1, 10, or
100. Division by 1, 2, and 5 is accomplished in the:
preamplifier. -

4-6. VERTICAL PREAMPLIFIER. The vertical pre-
amplifier accepts the single-ended signal from the
attenuator and converts it to a differentinl signal.

. The signal'is amplified and a portion of it is used for
the sync amplifier while the main path is applied to
th(’; vertical output amplifier,

4-7. DELAY LINE. The delay line circuitry delays the
input signal approximately 160 nanoseconds. This de-
lay allows the sweep to trigger before the vertical
signal is applied to the CRT deflection plates.

4-8. VERTICAL OUTPUT, The vertical output ampli-
fier converts the single-ended signal from the vertical
preamplifier stages to a differentinl signal. It also
provides the drive required by the vertical CRT plates.

4-9. TRIGGER CIRCUIT. The trigger switches select
the source of the sync signal (INT, 1 INE, or EXT). The
sync signal is ac coupled to the tri zzer amplifier and
offset by the TRIGGER LEVEL cuntrol. Selection of
trigger slope is also nccomplished ¢t the input to the
trigger amplifier,

'SECTION IV 3
PRINCIPLES OF OPERATION

Theory

}

i . ' i
4-10.  The signal trom the trigger amplifier is applied
tdithe trigger circuit through the TV/NORM switch.

© When the TV/NORM switch is in the TV position, the

syne signal is developed by the TV Syne S:parator
eircuit. ‘

4-11.. The trigger circuit develops the trigger signal
required to stort  the sweep generator., The output
voltage from the sweep generator increases linearly
at a rate proportional to time established by the setting
of the TIME/DIV control. The output of the sweep
generator is bqffered to the horizontal output circuit.
i L
412, The horizontal output circuit provides drive to
the CRT horizontal deflection plates.
|

4-13. .DETAILED THEORY.

i |
4-14. 'The following paragraphs provide ‘explanations
of the individual circuits in the 1222A. When using
this portion of the manual, see figure 4-3 (functional
block djagram) and the schematics which are located
in Section VIIL

‘. .

4-15. LOW-VOLTAGE POWER' SUPPLIES. The low-
voltage power supply provides +5V, + 12V, +95V, + 210V,
and — 12 V for operation of the various circuits in the instru-
ment, Al supplies are regulated except the +210 V supply.
The + 210 V supply is an unregulated + 115 V which is of I'sel
by +95 V at the junction of CR5 and CR6 of bridge rectifier
CRS-CRS. ‘

!

4-16. +5 V Supply. The output of the 112 Vae secondary
of A4T1 is rectified by bridge rectificr CR1 - CR4 and
regulated by Ul.
I
4-17. +95 V Supply. The +95 V supply is a fully
regulated, current-limiting supply. A sample of the
output voltage is applied to pin 4 of UZ where it is
compared with a reference voltiye applied to pin 5.
The difference between these two voltages cause an
error output from pin 9 which is applied to the base
of series-regulator “transistor Q1. When the output
voltage decreases, the error voltage causes Q1 to
conduct more and supply more current to the lond.
When the output voltage increases, the error signal
tends to cut off Q1 to reduce the output current and
effect a lowering of the output voltage, ’

4-18. Current limiting is accomplished by R9 and a
cut-off transistor in U2. As the current output in-
creases, the voltage drop across.R9 increases. Pins 2
and 3 of U2 are the base and emitter connections of
the cut-off transistor. When the voltage drop across

1-1




Theory

R9 is sufficient to cause the transistor to conduct, it
removes the error signal from Q1 causing the output
current to decrease, thereby reduring the output
voltage.

4-19. +12 V Supply. The +12 V supply is also o series-
regulated, current-limiting supply that operates in a
similar manner to the +95 V supply. The reference
voltage with which the output sample is compared is
derived from the +95 V supply.

4-20. —12V Supply. The —12 V supply is also a series-
regulated, current-limiting supply. However, the sam-
ple of the output voltage is derived from both the
+12 V and —12 V outputs, so that the difference be-
tween the +12 V and —12 V supplies is always constant.
When the current through R23 is sufficient, it turns
on Q4 and the transistor drains some of the current
from U4 causing the output current to decrease.

4-21, HIGH-VOLTAGE POWER SUPPLY. The voltage
from the 1600 V secondary of A4T1 is rectified by
AIJCRL-A3CR4, filtered by A3CI1, regulated by A3Q1,
and applied to the intensity network and CRT filament
circuit.

4-22, Regulation Is accomplished by comparing a portion of
the HV ocutput with the +95 V supply and applying the com-
parison to A3UIL. The output of A3UI controls the emitter-
collector resistance of A3Q1 sothat the voltage drop across the
transistor. compensates for high-vollage fluctuations. A zener
diode chain (VRI - VR3) prevents the breakdown potentials of
A3Q! and A3Q6 from being reached.

F .

LINE VOLTAGE V

! B |
TRACE MODULATION
N .d.L...-
OPERATING RANGE
V—10% pemmm————— -— __v _____
/ 4
I
}
: TRACE MODULATION
|
|
i
'
1 1
1222A-007-08-1¢

—1980V - HIGH VOLTAGE

SUPPLY

Figure 4-2. HVPS Operating Characteristic

4-2

Model 1222A

4-23. The operating characteristic of the high-voltage supply
is shown in figure 4-2. The horizontal position of the
characteristic, and consequently the level of the high-voltage
supply, is adjusted by A3R20. The vertical portion of the
characteristic'is set by A3R3 so that proper regulation occurs
in the + 10%, —10% range of the selected line voltage. If the
line voltage goes outside this range, regulation will cease and
ripple will cause visible trace modulation,

NOTE

In areas where the line voltage excursions lie out-
side one of the regulator limits, AJR3 should be
adjusted so that the characteristic brackets these
excursions rather than the nominal 100, 120, 220
or 240 volts, + 10%0—10%,

4-24. VERTICAL SECTION. In the following discus-
sion, circuits which are identical for both channels
A and B are discussed for channel A only.

4-25. Aftenuators. The input impedance on all ran-

ges of the VOLT/DIV switch is one megohm shunted -

by o capacitance of approximately 30 pF, The atten-
uator divides the input signal by 1, 10, or 100. The
resistor-divider network for the +10 range consists of
R27 and R28. The resistor-divider network for the
+100 range consists of R29 and R30.

4-26. Vertical Preamplifier. The preamplifier is a
three-stage differentinl amplifier with switched gain
control and input protection. Diodes CR21 and CR22
limit excessive signal swings from the attenuator to
npproximately +4.1 V as established by zener dindes
VR2 and VR3. The signal is applied to the first
differentinl amplifier stage (pin 6 of U5) by way of
source-follower Q5A and an emitter-follower section
of U5 (pin 3).

4-27. In conjunction with the input attenuator,
ranging is accomplished by selecting different emitter
current paths in the first and third preamplifier stages.
In the first stage, this is effected by differential switches
(6 and Q7 which are controlled by the position of the
VOLTS/DIV switch. In the 2 mV, 5 mV, and 10 mV
positions, the VOLTS/DIV switch connects the voltage
from the junction of R24 and R25 to the base of Q7.
Transistor Q6 cuts off and Q7 routes the emitter
current through R54, R55, and CR23. In the other
VOLTS/DIV switch positions, Q6 conducts (Q7 cuts
off) and routes the emitter current through R52 and
R53. In ihis instance, the amplification is one tenth
of that selected in the three lower ranges of the
VOLTS/DIV switch,

428, In the last preamplifier stage, gain is con-
trolled in the same manner as the first preamplifier
stage by U6, The voltage at the junction of R24 is
applied to a particular transistor in U6, depending on
the position of the VOLTS/DIV switch. The transistor
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that is turned on enables n particular current path
which establishes the gain of the output stage of US.

429, Fine control is achieved with vernier A2A3R3
in the second preamplifier stoge, Overnll gain of the
vertical channel is nccomplished by R144 (with ver-
nier A2A3R3 in CAL detent position). Balance po-
tentiometers Ri9, R62, and R64 nre adjusted so that
the trace does not move when switching from one
range to another.

4-30. 'The channel B signal can be inverted at the in-
put te the second preamplitier stoge. The signal is
inverted by reversing the input to the differential
stage. Balance between the two stages is maintained
by balance potentiometer A2A2R17%

431, For internal triggering, one output of the pre-
amplifier is buffered to the trigger circuits by common
base stage Q13. The other output is buffered to the
CHOP/ALT control by common base stage Q15. In
this -stage the signal is ofiset by o current derived
from vertical position potentiometer R1.

4-32. The CHOP/ALT control (CR35-CRI8) is binsed
by CHOP/ALT flip-flop ALATU3A. During channel
A operation, CR37 conducts cousing CRI8 to cut-off
nnd block the channel B signal, At the same time,
reverse bias is applied to CRID cutting it off. This
ennbles CR36 to pass the channel A signal to the
output amplifier. During . channel B operation, the
situation is reversed so that only the channel B signal
is displayed.

413, When hoth channels are to be displayed in the
chopped mode of operation (TIME/DIV switch in 1
ms to (.5 5 range), the CHOP/ALT control switches
between channel A and channel B so that both
channels are displayed during the same sweep. When
both channels wre to be displayed in the alternate

mode of operation (TIME/IDMV switch in 0.5 ms to :
0.1 ps range), the CHOP/ALT control alternately

selects chunnel A on one sweep and channel B on
the next.

4.3+ Operation in the A+B display mode results
in n composite signal, developed by A2ZA2Q13 and
AZA2Q14 being applied to the trigger circuits.
In addition, with the A*B switch engaged and the
horizontal A vs B/SWP switch in SWP position,
A2A2Q17 is enabled causing both CRI6 and CR3S
to be forward binsed. With both diodes conducting, a
vomposite signal (algebraic addition of both charnel
signals) is applied to the vertical output amplifier.

4-35. Outpul Zimplitler Input. The signal from the
CHOP/ALT control circuit is applied to delay-line
driver assembly AZAL. Input stage A2AIQL/Q2
differentiates the signal and applies it to delay-line
assembly A5, The signal is delayed approximately 160
nanoseconds. The signal from the delay line is applied
to the differential amplifier stage of the delay line
F

i
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driver. Diodes CRI and CR2 prevent the amplifier
from going into saturation when excessive signals
are applied or when the vertical position control is
at one of its extremes. Two of the transistors in
UL are connected ns back-to-back diodes and linearize
the logarithmic characteristic of the amplifier at high
signal levels,

+4-36. The BEAM FINDER switch, when pressed, dis-
connects R21 from the emitter circuit of the differ-
ential input stage. This reduces the overall gain of
the output stage, so the trace is always displayed
regurdless of the vertical POSITION control setting.
This does nut aftect the intensity,

4-37. Qutput Amplifier. The finul output is comprised
of two identical amplifier stages. Therefore, only one
stage is described. Transistors AIALQ3/Q4 form n
eascade amplifter with negative feedback supplied to
drive stage AIAIQI/Q2 Transistors AIALQ3/Q6,
connected in series, comprise a driven current source.
The steady-state current level is  established by
ATAIR22 while extra current for fast transients is sup-
plied by AIALCIO. High-frequency components of the
deflection signal nre coupled through ATAICS to the
current source,

4-38. HORIZONTAL SECTICN. There are two basic
mades of operation of the horizontal deflection cir-
cuits: X-Y operation and normal sweep operation. In
X-Y operation, o signal applied to the channel A IN-
PUT connector s used to provide the reference
source for the horizont ., axis of the display.

4-39. X-Input Signal Path. The signal applied to the
channel A INPUT connector is processed as a verti-
cal signal up to the CHOP/ALT control circuit
A2A2CRI5/CRI6). With the A vs B/SWP switch
in A vs B position, the channel A signal is npplied
through AZA2CR35 to A1AIQI7 where it is condi-
tioned and applied to the horizontal-output amplifier
circuit. .

4-40, External Input Buffer. The external-input buffer
is made up of AIAT1Q13/14. The source follower (Q1:3)
provides high-input impedance, nand emitter follower
(Q18) providss low.output impedance for driving the
trigger amplifier,

4-41. Trigger Swilches. The trigger switches select
the source of the trigger signal. When EXT switch is
pressed, the signal from the exiernal input buffer is
applied to the trigger amplifier. When LINE switch is
pressed, the switch connects the line frequency signal
{from the +5 V secondary winding of AJTI} to the
trigger amplifier. When LINE is not selected, the line
frequency signal is grounded through R46 so that it
cannot be a source of line frequency interference.
Similarly when EXT triggering is not selected, the
output of the external input buffer is grounded through
R4,
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4-42. Trigger Ampiifier. The trigger signal is ne coupled
through €22 to the trigger amplifier which consists of
Q15 - Q18, and Q21. At the input to the trigger ampli-
fier, the signal is offset by TRIGGER LEVEL control
R4 so that the output signal from the trigger ampli-
fier is shifted relative to the threshold level of input
Schmitt trigger USA. This permits USA to trigger at
various levels of the input signal. The —/+ switch S1E
selects the slope on which the threshold level is de-
fined. Resistor RSl is o symmetry control thnt is
ndjusted so that the de level of the trigger amplifier
output is the same for inverting (~) or non-inverting
(+) operation,

4-43. When TV/NORM switch is in TV position, the
trigger signal is tnken from Q16 and applied to the
TV Syne Separator. Transistor Q21 cuts off to prevent
the unprocessed video signal from reaching the trigger
circuit,

4-44, TV Sync Separator. The TV Sync Separator
separates the Frame nnd Line Sync pulses of a com-
posite video signal and outputs either Line sync
pulses or n Frame signal to the trigger circuit.

445, RC network C24 nnd R61 filter the video portion
of the signal to produce a mean de level. When a svne
pulse occurs, it is superimposed on this de level and
turns on Q19 so that only syne pulses reach the sync
separator,

4-46. When the TIME/DIV switch is in the range 0.1
us/div to 50 us/div, flip-flop U3B is held in its preset
state and only the Line circuit provides an output. In
the Line circuit, Q22, U2B, and R73 are connected as
n Schmitt trigger so that the sync pulses are only re-
shaped. When the TIME/DIV switch is set to sweep
speeds of 0.1 ms/div or longer, the ground is removed
from the preset input of U3B and the Frame circuit is
enabled. This signal is integrated by R65/C25 and
applied as a clock input to U3B by way of Schmitt
trigger Q20, U2A, and RéE8.

4-47, Only when Frame sync pulses occur does the
integrator output reach n sufficient level to clock U3B.
Because U3B divides sync pulses by n foetor of two,
triggering occurs on alternate Frame sync pulses.
When Frame circuit operation is selected, the Line
circuit output is always high (*5 V) so that U4A is
enabled and inverts the Frame signal from U3B. In the
Line maode of operation, U3B is in the preset state and
its Q output is high. This enablex U4A which inverts
the Line sync pulses.

4-48. Trigger Circuit. On the negative transition from
either the trigger amplifier or the sync separator, the
output of Schmitt trigger U5A (pin 6) goes high. The
high is applied directly to an input on NAND gate
U6D causing its output to go low since its other input
from U1C is still high. However, the output of U6D is
low only for the propagation delay time that it takes
for the Schmitt trigger output to pass through UIA,

4-4
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UIB, and U1C, When the output of UIC goes low, the
output of UBE again goes high.

4-18. The output of USA also clocks U7A (through
UtA) and U8 (through UlA and U1B). When the Q
output of U8 goes high, it enables U2D), When the Q
output of U7A goes high, it enables U6C.

45, After the propagation delay time of UIA, UIB,
and ULC, the output of U8D (pin 11) goes high, The
positive transition is inverted by U6C (enabled by
U7A) clacking U7B. The Q output of U7B goes high
and the Q output goes low. The low ) output enables
the ramp generator and causes the blanking circuits
to remove the blanking signal. The high Q output
causes a low at the output of U2I) (enabled by US). A
low at the output of U2D holds off input Schmitt
trigprer UBA,

4-51, Ramp Generafor. The ramp generator consists
of a constant current source (Q24 and assucinted
circuitry) which charges u selected capacitor (C32/
C33, C34, C35, or C36). Ramp output voltage increases
linearly with time «t a rate determined by the value
of the selected capacitor and the charging current.
The charging circuit is controlled by Q23. When con-
ducting, Q23 functions as a current sink, discharging
the selected ramp capacitor and preventing it from
recharging. When Q23 is cut off, the current source
charges the selected capacitor. Transistor Q23 is
terned on or off by the signal generated in the trigger
ciiruit,

452, Completion of the ramp signal is detected at
the input of cut-off Schmitt trigger U5B. The negative
transition of the output of U5B clears U7B. This dis-
ables the ramp generator, and the hold-off signal
applied to the input Schmitt trigger USA is removed,
To prevent premature triggering, the hold-off circuit
keeps U7A and U7B in the clear state (pins 3 and 8
low) until the ramp generator is fully reset. When the
holdoff signal is removed, the next trigger signal will
restart the sequence,

4-53. Bright-line Auto Operatlon. If no trigger signal is
received within approximately 500 milliseconds of the
last trigger signal, the bright-line auto monostable flip-
flop UB returns to its stable state (Q output low,
output high). When the Q output goes high, it presets
U7B by way of U6A. The ramp generator is enabled
and o sweep occurs, although it is asynchronous. At
the end of the swcep, if no new trigger signal has
been received, the end of the hold-off signal presets
U7B by way of USA and another sweep is started.
Until U8 is set to its quasi-stable state by a new trigger
signal, continuous sweeps occur with minimum time
hetween them. In the normal mode of operation (with
trigger signals constantly applied), U8 is always in its
quasi-stable state since it is a retriggerable monostable
flip-flop.
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4-54. The front-panel PULL AUTQ OFF control is
used to disable the brightline auto cirevit. When
the PULL AUTO OQFF control is pulled, the output
from the probe calibrator multivibrator is applied to an
input on bright-line auto monostable flip-flop U8. The
monostable fip-flop interprets these signals from the
probe calibrator multivibrator as trigger signals and
remains in its quasi-stable state. In the absence of any
trigger signal, no sweep is generated. When the PULL
AUTO OFF control is pushed in, the signal from the
probe calibrator multivibrator to UB is grounded
through A1ALCRID (see schematic 9.)

4-55. Hold-off Circult. The hold-off circuit is n mono-
stable circuit that holds off the trigger circuit while
the ramp generator eapacitor is discharging, The
circuit consists of AIAZAICI-C4, U8B and RE6. When
the output of cut-off Schmitt trigger USB goes low,
the output of U2C gues high. The loop U2C/UGB
retains this status for an interval of time determined
by the selected capacitor (AIA2ZALCI-C4) and R86,
During this interval, U7B is held in o clear state and
permits discharge of the ramp capacitor,

4-56. Sweep Qutput. The sweep output circuit )25/
26, connected ns a Darlington pair, provides high-
input impedance, low-output impedance, und high-
current gnin. The sweep output circuit buifers the
ramp penerator to the horizontal output amphifier.

4-57. Horizontal Dutput Amplifier. The honzontal out-
put amplifier is very similar to the vertical output
amplifier. The differential input stage 27/Q28 pro-
vides gain adjustment and horizontal position control,
When the BEAM FINDER switch is pressed, the gain
of the amplifier is reduced because +95 V is now ap-
plied to the input stage through R101 instead of direct-
ly from the switeh. This reduction in gain shortens the
sweep s0 that it can be seen on the display regardless
of the position control setting. The output stoge is
made up of two channels which are identical to those
described for the vertical output amplifier (paragraph
4-37).

4-58. Chop Oscillator. NAND gates U4B and U4C are

connected as.a freerunning multivibrator. The oscil-

lator which runs at approximately 200 kHz is dis-

abled in the single channel display mode and at sweep

speeds faster than | ms/div. The oscillator is also
A

Theory

disabled between sweeps (hy the Q output from U7B
through R75).

4.59. CHOP - ALT Control. in the chop made (sweep
speeds of 1 ms/div and longer) with dual teace opera-
tion, the Chop-Alt control flip-lop UBA is clocked by
the output of the chop ascillator by way of U4l In the
alternnte mode of operation (sweep speeds of 0.6 ms/
div and faster) with dual trace operation, flip-flop U3A
is clocked at the end of each sweep by the signal from
Schmitt trigger USB. In single trace mode, the flip-flop
is held in either the preset (channe! A display) or the
elear (channel B display) I.-~'.tnte.

4-60. Blanking. The purpose of the blanking cireuit is
to suppress the display (trace) during retrace, during
switching in chop operation, and to provide a Z-input,
Retriice is suppressed by the () output of U7H through
CRS, UdD, and RC network C15/R35 to the blanking
amplifier. The connection thyouph CR7 from Schmitt
trigger UBB ensures that blanking takes place im-
mediately when the sweep ends. " .

461. In chop operation, the output of Ut pro-
vides blanking during switching from one channel to
the other.

4-62. Z-input and the output of U4l) are fed through
similar shaping networks to the blanking amplifier on
assembly A3 ' 3
4-63. Blanking Amplifier. The blpnking amplifier
AlQ2-Q4 is an inverting amplifier that drives the grid
of the CRT through A3CI15 to cut off the electron beam
during trace return, during chop mode of operation,
and under control of the Z-axis input. AJQ2 acts ns a

‘static current source at low frequencies and as an

active current source at high frequencies. Commu-
tation .capacitor A3C14 and dedoupling capacitor
AJCT improve the high frequency response, " AJQM
acts ns a preamplifier to improve response. AJC15 iso-
lates the amplifier from the high grid voltage. A3Q5
and its nssociated circuitry ensufe that the CRT re
mains blank until the start of n sweep. This feature is
necessary when the brightline nuto circuit is inhibited.
The probe calibrator signal ensures that n blanking
signal is alwoys applied to the CRT in the absence
of an unblanking signal from chop-blanking NAND
gate A1A1U4D. ) ’
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Performance Check

- SECTION V
PERFORMANCF. CHECK AND ADJUSTMENTS

5-1. INTRODUCTION.

5-2. This section contains performance checks and
adjustment procedures for the 1222A. The perform-
ance checks verify that the instrument meets specifi-
cations as listed in table 1-1. Adjustment procedures
are provided to help maintain the instrument within
specification limits.

5-3. RECOMMENDED TEST EQUIPMENT.

5-4. Equipment required for the performance checks
and adjustment procedures is listed in table 5-1. Any
equipment that satisfies the required characteristics
given in the table may be substituted for the recom-
mended model(s).

5-5. PERFORMANCE CHECK RECORD.

56. A performance check record is provided at the
end of this section for recording results of the perform-
ance checks. This form lists all performance checks
and their acceptable limits, The form may be removed
and retained as a permanent record of the incoming
inspection or routine maintenance performed on the
instrument.

NOTE

To ensure your instrument is operating -
within  specificatirms,. a2 30minute
warmup period should be allowed after
turn-on.

5-7.

PERFORMANCE CHECKS.

« 38. These checks are provided to verify instrument

performance within the specifications outlined in table
1-1 of this manual. None of these checks require access
to the interior of the instrument, If it has been deter-
mined, after the perfurmance checks, that the instru-
ment does not meet one or more of its specifications
refer to the adjustment procedures.

5-9. INITIAL CONTROL , SETTINGS. The control
settinga listed below are to be used for each perform-
ance check and adjustment proceduvre. If & concrol
is to be set to another position, it will be listed in the
procedure. After the completion of each performance
check or adjustment procedure, set the controls back
to the original front-panel settings.

Control , Position

Vertical (channels A and B):

POSITION ......... R verrs  centered
VOLTS/DIV.... oo eees 100 mV
Input coupling .. veerrerrisisrens.  AC
., , Verniers .......... errreesrearss CAL
‘ VERTICAL DibPLAY ey A
BINV.......... virrrerrersesss  OUL position

Horizontal:

"POSITION ..ovvvivveeiierrens centered
TIME/DIV ....... bebrereaeas vores 01 msec
TRIGGFRLEVEL ............... midrange

l TRIGGER SOURCE ...... vererernrnes INT
TV/NORM ..ocoiviiviernnss - NORM .
) —/t e e dre ey vers F
AvsB/SWP...... Frrennes bernerriees SWP
1 53 1170 63 S BH!
INTENSITY............. ++»+» vigible trace
PULL AUTO OFF .............,, in position

1

1

5-10. DEFLECTION FACTOR. The ranges are from
2 mV/dw to 10 V/div (12 ranges) in 1, 2, 5 sequence,
With vernier in calibiated position, the attenuator
accuracy 18 3% for 20 mV/div through 10 V/div
ranges and 5% for 2 mV/div, 5 mV/div, and 10 mV/
div ranges. Vernier is conhnuously variable between
all ranges and extends maxlmum deflection factor to
at least 25 V/div.

5-11. The deflection factor is checked by applying a
voltage-calibrated signal to the input. The displayed .-

~ signal is compared agninst the voltage standard.

Equlpment Required:
Voltmeter calibrator
Adapte;’ (HP Part No. 1251- 2277)
44-in. BNC cable
5-12. Perform deflection factor check as follows:

a. Connect equipment as shown in figure 5-1,

b. Set channel A and chnnnel B VOL'I‘S/DIV
controls to 20 mV position.

c. Set voltmeter calibrator for C volt output.

d. Usmg channel A POSITION control, set trace
to bottom hunzontal graticule line,

5-1
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Table 5-1, Recommended Test Equipment

Model 12224

Signal Generator

Time-mark
Generator .

TV Sync Generator

Multifunction
Digital Voltmeter

Variable
Transformer

Square-»ave
Generator

ICR Meter
'Adaptei (2)
44in. BNC
.i. Cable (2)
Cable Assy
50-ohm
Termination

9in. BNC
Cable (2)

BNC Tee

Test Leads (2)
1000:1
. Divider Probe

.
:BNC Barrel
Adapter '

User's Selection

User's Selection

HP Model 346HA
User's Selection

HP Model 8013B

HP Model 4332A

HP Part No,
12512277

HP Model
10501 A

HP Model
11000A

HP Model
10100C

HP Model
10502A

HP Part No.

1250-0781
HP Model 11002A

HP Model
J31LIA

HP Part No.
1250-0080

'HP Model

101108

Accuracy: 2%

Time-marks: 0.1 ps to 0.0 s

TV line nnd frame generator

Voltage Range: >210 VIIC
Accuracy: HL1'%

Voltage Range; 100-250V
Rating >60 VA

Frequency: 1 kHz und t MHz
Qutput Termination: 50 ohims

Range: to 36 pF

Twin hanana plug to
BNC female adapter

BNC, 44-in cable
Pual banana plug to
dual banana plug

Termination: 50-chm
BNC, 9in cable

BNC Tee Adaptgr

Divider: 1000:1, <40 kV

BNC female to BNC female

Twin banana plu'g to BNC male
adapter

Insirument Requlired Required
Type Model Characteristics For
Voltmeter HP Model 69208 Voltage: 10 mV to 50 V P
Calibrator Accuracy: 0.4%
Oscillator HP Model 204C Output Voltoge: >6 V rms P
Accuracy: £
Constant Amplitude | User’s Selection Frequency: 50 kHz to 15 MHz P

l)

P

A

P, A

P,A

Note: P = Performance Check, A = Adjustment Procedure.
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MODEL 1222A
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44-1N. BNC CABLE

Figure 5-1, Deflection Factor Test Setup

e, Set voltmeter for +100 mV output.

f. Note display. Verticnl deflection should be
b divisions 3%,

g. Observe vertical deflection fnctors specified in
table 5.2, ;

Table 5-2, Deflection Factor Accuracy

Voltmeter
Calibrator Seitings | VOLTS/DIV | Vertical Display
(Volts p-p) Sellings {dlv)
01 2mV 5 5% (1.25)
03 5mV 6 5% {(£.3 )
.05 10 mV B 5% (£.25)
N 20 mV 5 31 (1.15)
3 50 mV 6 £3% {1.18)
5 100 mV 5 3% (+.15)
1 200 mV 5 3% {2,15)
3 500 mV B 3% (£.18)
5 1 Vv 5 3% (2.15)
10 2V 5 8% (¢.16)
30 b V 6 3% (£.18)
50 10 V 5 3% (¢.15)

h. Connect voltmeter calibrator to channel B
INPUT connector.

i. Set VERTICAL DISPLAY control for channsl
B only operation. -

j- Repeat steps c through g for channel B,
k. Disconnect test equipment.
L. Set Model 1222A front-panel controls to ini-

tial settings.

5-13. Z-AXIS BLANKING. A signul of +5 Vac, 2 Hz to
t MHz blanks a trace of any intensity.

b-14. A trace of normal intensity is obtained on the
CRT. A signal of +5 Vuc peak is applied to the Z-
input connector on the renr panel and to the EXT
TRIGGER connector on the front panel of Model
1222A, The display should be chop-blanked regard-
less of INFENSITY setting. The chop-blanking effect
results from the sine wave input,

Equipment Required:

Oscillator
Two adapters (HP Part No. 1251-2277)
Two {4-in. BNC eables
9in. BNC cable
BNC tee
5-15. Perform Z-axis blanking check as follows:

a. Set TIME/DIV control to 1 msece position and
select EXT TRIGGER.

b. Obtain baseline on CRT.

e, Adjust INTENSITY control for normal viewing
level of baseline.

d. Connect equipment as shown ir figure 5-2,
e. Set oscillator for 10 kHz, 10 V p-p output.

f. Verify moduluted blanking of CRT regurdless
of INTENSITY setting.

g Set INTENSITY control fully counterclock-
wise. .

h. Disconnect test equipment.

i. Set Model 1222A front-panel controls to initial
settings.

5-16. BANDWIDTH CHECK. <3 dB down from 50 kHz,
6-division reference signal {terminated 50-ohm source).

5-17. To check the bandwidth, a constant amplitude

signal generator is used to apply a 6-division, 50 kHz
reference signal to the input of Mode! 1222A. The
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OSCILLATOR

[T

&)

ADAPTER

44-IN. BNC CABLE

TO EXT TRIGGER
CONNECTOR

Moadel 1222A

MODEL 1222A
IREAR PANFE! VIEW)

ADAPTER

T =

BNC TEE
9N, BNC CABLE i ./_

44-IN. BNC CABLE

122A-010-05-76

Figure 5.2. Z-axis Blanking Test Setup

constant amplitude signal generator frequency is
increased to 15 MHz. Displayed amplitude on the CRT
must be equal to or greater than 4.2 divisions.

Equipment Required:
Constant amplitude signal generator
44-in. BNC cable :
50-0hm termination

5-18. Perform bandwidth check as follows:

a. C?nnect equipment as shown in figure 5-3,

i
b. ‘Set channel A and channel B input coupling
to DC.pmtition.

¢. Set channel A and channel B VOLTS/DIV con.
trols to i?;)’nV position,

d. s,‘et TIME/DIV control as required.

e. Adjust constant amplitude signal generstor
for 50 kHz, 6-division display on CRT.

. Increase frequency output of constant ampli-
tude signal generator to 15 MHz.

CONSTANT AMPLITUDE
SIGNAL GENERATOR

e chmpoarin @
@ @
\\-\-_-_ @ @ @

y 1

44-IN. BNC CABLE

g. Observe display on CRT. Signal amplitude is
equal to or greater than 4.2 divisions.

h. Disconnect input signal from channel A
INPUT connector.

i. Connect input signal to channel B INPUT
connector,

j. Set VERTICAL DISPLAY to B only.
k. Repeat steps e through g for channel B.

l. Disconnect test equipment.

''m. Set Model 1222A frone-panel controls to in-

itinl settings.

5-19. TRIG3IERING CHECK. Internal triggering
occurs from approximately 10 Hz to 15 MHz on signals
causing one division or more of vertical deflection,
Triggering on line frequency is also selectable,
External triggering occurs from approximately 10 Hz
to 15 MH.. on signals 0.1 V p-p or more.

CHA
INPUT
CHB
INPUT
50-OHM
TERMINATION

12212-011-05-78

Figure 5-3. Bandwidth Test Setup




Model 1222A

CONSTANT AMPLITUDE
SIGNAL GENERATOR

s &
9 9
— ® e @

r 7 |

B 4

y § -

1222A-012-05-76

Performance Check

MODEL 12224

44-1N. BNC CABLE

SIN. BNC

CABLES
60-OHM
TERMINATION BNC TEE
BNC BARREL

Figure 5.4, HF Triggering Test Setup

5-20. . In the internal trigger mode of operation, trig-
gering is checked angainst certain vertical deflections
on the CRT. In the external mode of operation, the
input signal amplitude determines trigger require-
ments.

Equipment Required:

Constant amplitude signal generator
Oscillator :
Adapter {HP Part No. 1251-2277)
44-in, BNC cable

Two 9-in. BNC cables

BNC tee

One 60-ohm termination

BNC barrel

521, Perform trigitering check ns follows:

a, Connect equipment ns shown in figure 5-4.

b. Set channel A and channe! B input coupling
to DC position,

c. Set TIME/DIV control as required.

d. Adjust constant amplitude signal generator
for 15 MHz, 1 division amplitude display on CRT,

¢. Adjust TRIGGER LEVEL control for stabledis-
play (if necessary). Stable display indicates proper trig-
gering.

f. Change trigger slope from + to — and back to
+ position. Display remains stable. (If necessary,
adjust TRIGGER LEVEL control for stable display.)

g Set TRIGGER SOURCE to }'EXT position.
Display remains stable. (If necessary, adjust TRIGGER
LEVEL control for stable display.)

h. Set TRIGGER SOURCE to INT position.

i. Disconnect constant amplitude signal gener-
ator from instrument.

j. Connect HP Model 204C Oscillator to Model
1222A as shown in figure 6-5.

k. Set TIME/DIV control as required.

L. Adjust oscillator for 10 Hz, 1 division ampli-
tude disptay on CRT,

m. Adjust TRIGGER LEVEL control for stable
display (if necessary). Stable display indicates proper
triggering,

n. Change trigger slope from + to — and back to
+ position, Display remains stable, (If necessary, adjust
TRIGGER LEVEL control for stable display.)

o, Set TRIGGER SOURCE to EXT position. Dis-
play remains stable. (If necessary, adjust TRIGGER
EEVEL control foi stable display.)

p. Set TRIGGER SOURCE to INT position.

q. Set VERTICAL DISPLAY to B only.

r. Reypeat steps ¢ through o for channel B.

5. Disconnect test equipment.

t. Set Model 1222A front-panel controls to in-
itial settiny,z.

5-22. SWEEP TIME ACCURACY. The ranges are from

0.1 us/div to 0.5 s/div (21 ranges) in 1, 2, 5 sequence.
The accuracy is 4% with sweep expander control in
calibrated position.
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OSCILLATOR

B AT

Model 1222A

MODEL 1 222A i

EXT TRIGGER

CHB
INPUT

95"'

ADAPTER TERMINATION

1222A-013-08-78 |

NOTE: REMOVE 50-OHM

44.IN. BNC CABLE

9IN. BNC
CABLES

BNC TEE
BNC BARREL

Figure 5-5. LF Triggering Test Setup

523, 'The Model 1222A time base is compared to a
time-mark generator to verify nccuracy.,

Equipment Required:
Time-mark generator

44-in. BNC cable
50-chm termination

524, Perform sweep time necuracy check as follows:
a, Connect equipment as shown:in figure 5-6.

b. Set channel Aﬁinput coupling to DC position.
¢. Set channel A vOLTS/ DIV control as required.

d. Check sweep time accuracy in accordance
with table 5-3.

e. Disconnect test e(fuipment.

f. Set Model 1222A frunt panel controls to in-
itinl settings.

i
TIME MARK GENERATOR
el
' a
o 00

5-25. TV SYNC CHECK. The TV Sync Separator
requires one division of video signal to trigger sweep.
Automatic selection of line and frame display.

h-26. A signal from a TV Sync Generator is used to
check the TV Sync Separator triggering circuit in the
instrument.

Equipment Required:
TV sync generator
44in, BNC cable
Two 9-in. BNC cables
BNC tee
BNC barrel

27, Perform TV Syne check as follows;

n. Connect equipment ns shown in figure 5-7.
b. Set channel A input coupling to DC position.

c. Set'channel A VOLTS/DIV control for one
major division of display on CRT.

_ MODEL 1222A

50-ohm termination

44-IN. BNC CABLE

12224-014-08-7

Figure 5-6. Sweep Time Acenracy Test Setup

o
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Model 1222A Performance Check
. Table 5-3. Sweep Time Accuracy
Time-mark TIME/DIV Time Marks , Limit
. Generalor Setling . Setting (10 divisions) (:4%)
.1 usec .1 usec 11 0.4 div
2 sec i 2 usec 11 1.4 div
b psec b usec It 1.4 div
1 usec 1 usec I 0.4 div
2 psec 2 psec 11 0.4 div
5 usee 5 pusec 11 £0.4 div
10 usec 10 psec 11 0.4 div
20 psec 20 psec I 10 4 div
50 usec 60 usec i1 £0.4 div
.l msec .1 msec It 0.4 div
.2msec 2msec It 0.4 div
.Jbmsec Hmsec 11 0.4 div
1 msec 1 msec 1§ 0.4 div
2 msec 2 msec 11 1.4 div
5 msec H msec 11 10.4 div
10 msec 10 msec ‘ 11 0.4 div
20 msec 20 msec 11 0.4 div
50 msec ‘ 50 msec 1 £0.4 div
.1 sec .1 sec 11 0.4 div
2 sec 2 sec 11 - 10,4 div
B osec 5 sec 11 ' 0.4 div
d. Set —/+ switch to — position, 3. Set TIME/DIV control to 2 msec position.
e. . Set TV/NORM switch to TV position. k. Set TRIGGER SOURCE to EXT position,
. f. Set TV sync generator controls as follows:; . Repeat steps g through i for external trigger.
MODE SELECTOR.........oovvevtns DNA m. Disconnect test equipment. ﬁ
SYNCON/OFF......o v eeieneas ON f

n. Set Model 1222A front- panel controlﬂ o n
. g. Adjust TRIGGER LEVEL control for stable dis- itial settings.
play. Stabledisplay mdlcntes proper triggering (frame), !
5-28. X-Y PHASE CHECK. The phase shift in X.Y

h. Set TIME/DIV control to 20 usec position. mode of operation is less than 3° to 100 kHz. ‘

o ‘ .

i." I necessary, adjust TRIGGER LEVEL control 529. A 100 kHz sigual is applied to channel A ¢ nd
for stable display. Stnble display indicates proper channel B INPUT connectors. The phase angle is ttuch
tnggenng {line), checked for specifications.

MODEL 1222A

B B B BN B A BN EENEERENEERENESREREENEEREREE.

& -v) a
TVSYNCGENERATOR ; } :
- 5 : »
9 — & 9B REE IRV |
@ ° o g ® 8 K \:i)nolool:o)
° e @ 9 e e - e
o o000 0 ° P 8
. —f
SIGNAL
CH A
ouT TRIGGER
(REAR PANEL) A INPUT
- ! 9IN. BNC CABLES
. BNC TEE
44-IN, BNC CABLE
12224-015-05-7¢ : BNC BARREL
Figure 5.7. TV Sync Test Setup
57
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SN, BNC_.~1
CABLES
ADAPTER
BNC TEE
. 441N, BNC CABLE BNC BARREL

Figure 58, X-Y Phase Test Setup

Equipment Required:

Oscillator

44-in. BNC cables

Two 9-in. BNC cables

BNC tee

BNC barrel

Adapter (HP Part No. 1251-2277)

5-40. Perform X-Y phase measurement check as fol-
lows:

a. Connect equipment as shown in figure 5-8.

b. Set channel A and channel B input coupling
to DC position.

¢. Set channel A and channel B VOLTS/DIV
conttrols to 1 V position.

gLV v}

BOW

—— o = v v = - ] -

:-q 020V

— o mm w mm o ks E A

1223A.-016-05-78
Figure 5.9, X-Y Phase Measurement
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d. Set A vs B/SWP switch to A vs B position,
¢. Set ascillator for 100 kHz output signal.

f. Adjust oscillator output amplitude for CRT
display of eight divisions.

g. Observe CRT display. Phase a}lgle is equal to
or less than 0,42 major division (see figure 5-9),

h. Disconnect test equipment.

i. Set Model 1222A frnnt-pnnel‘ controls to ini-
tinl settings,

5-31, COMMON-MODE REJECTION CHECK. At least
30 dB, de to t MHz,

A.32. Identical signal . are applied to both channel A
and channel B with channel B set to B INV mode, The
displayed signat is the common-mode signal.

Equipment Required:

Oscillator

BNC tee

44-in. BNC cable

Two 9in. BNC cables

BNC barrel

Adapter (HP Part No. 1251-2277)

O-33. Perform Model 1222A common-mode rejection
check as follows:

a. Connect equipment as shown in figure 5-10.

b. Set channel A and channel B input coupling
to DC position.
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Model 1222A Adjustments
OSCILLATOR
l E&KIArDa [}
1
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(o) v b T g
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CABLES
ADAPTER
. BNC TEE
12224-018-08-78 44.1N, BNC CABLE BNC BARREL

Figure 5-10. Common-mode Rejection Test Setup

¢. Set channel A and channel B VOLTS/DIV
controls to 100 mV position.

d. Set TIME/DIV control to 1 usec position.
e. Set oscillator for 1 MHz, 3-division disnlay.
f. Press vertical display switch A+B.

g. Press B INV switch and set channel A and
channel B VOLTS/DIV controls to 10 mV position.

h. Adjust either channel A or channel B vernier
{whichever is most effective) to achieve minimum
deflection.

i. Deflection is equal to or less than 0.9 division.
j- Disconnect test equipment.

' )
k. Set Model 12224 front-pane! controls to initial
settings. :

o 5-34.7. ADJUSTMENT PROCEDURES.

l WARNING I

Read the Safety Summary at the front

of this manual before performing adjust-

ment procedures.
535. The foli.owing is a complete adjustment pro-
cedure for the Model 1222A. These procedures should
be performed only if it has been previously established
by the performance checks that the instrument is out
of adjustment. If the instrument cannot be brought

into specifications by the following adjustments, refer
to the troubleshooting hints given in Section’ VIIIL
See figure 5-16 for jocation of board assemblies,

5-36. LOW-VOLTAGE POWER SUPPLY ADJUS-
MENT. (See figure 5-11.) The +95-volt supply is an
adjustable reference for the :12.volt ond +210-volt
supplies. It is normally adjusted to produce the
greatest accuracy on the +12-volt supplx,.

Equipment Required:

Multifunction digital wvoltmeter
Test lends

537. Perform low-voltage power supply adjustment
as follows:

a. Connect multifunection digital voltmeter between
test point A2ZA2TP4 (+) and ground. Test point is
marked +12 V.

b. Adjust A?A2R13 for an indication on multi-
function digital voltmeter of +12 V £0.05 V.,

¢. Check other voltages as listed in table 5-4.

d. Disconnect test equipm?nt.

Table 5-4. Low-voltage Power Supply Out}ru.ts

Test Point Voltage Indication
TPL (+5) +HYV 2 0BV
TP2 (+210) +210V 20 V
TP (+95) WV 22 VvV
TPH (—12) —12V : 03 V

59
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Figure 5-12. High-voltage Power Supply Adjustments

5-38. HIGH-VOLTAGE POWER SUPPLY ADJUST-
MENTS. (See figure 5-12.) For this adjustment the line
voltage must be within 1% of the nominal voltage set

on the LINE. SELECT switches,

Equipment Required:

Variable transformer
1000:1 divider probe
Multifunction digital voltmeter

6-39. Perform high-voltage power supply adjust-
ments as follows:

a: Connect wvariable transformer between ac
source and HP Model 1222A power input.

b. .Set LINE SELECT switches on rear panel of
Model 1222A for 120-V operation (refer to c=cumn
IT for settings of switches).

Adjustments

c. Set Model 1222A front-panel TIME/DIV con.
trol to 5 msec position.

d. Using digital voltmeter as monitor, adjust
variable transformer for 108-Vac output,

e. Adjust A3R3 counterclockwise until trace
modulation starts, Then adjust A3R3 clockwise nbout
10° until trace modulation stops.

f. Using digital voltmeter as monitor, adjust
variable transformer for 120-Vac output.

g. Connect digital voltmeter through 1000:1

divider probe to ASTP2.

h. Adjust A3R20 for digital voltmeter indieation
of L99V 5 mV.

i. Using digital voltmeter as monitor, adjust
varinhle transforme. for 132-Vac output.

J- Adjust A3R3 clockwise until trace modulation
starts. Then adjust AZR3 counterclockwise about 10°
until trace n.odulation stops.

k. Repeat steps d and e if trace modulation is
noted on lower nc input level,

I. Disconnect test equipment,

m. Set Model 1222A front-panel controls to

initinl settings.

5-40. FOCUS AND ASTIGMATISM ADJUSTMENTS.
{See figure 5-12.) The trace is adjusted for optimum
line definition over the entire screen.

Equipment Raquired:
Oscillator

541, Perform focus and nstigmatism adjustments as
follows:

a. Connect oscillator outpus to channel A input.

b. Adjust Model 1222A for two complete cycles
of fuli screen display,

c. Adjust FOCUS centrol and A3R26 (ASTIG-
MATISM) for optimum line definition over entire
screen. Line width should be nearly equal at top,
middle, and bottom of screen.

5-42. INTENSITY LIMIT ADJUSTMENT. (See figure
§-12.} With front-panel INTENSITY control set to 11
o'clock position, the intensity limit is adjusted for just
visible spot.

- Equipment Required: None.




Adjustments

6-43. Perfonin intensity limit adjustment as follows:
a. Sect A vs B/SWP switch to A vs B position.
b. Set INTENSITY control to 11 o'clock position.

c. Adjust intensity limit ndjustment A3RS until
spot is just visible.

d. Set Model 1222A f{ront-panel controls to
initinl settings.

5-44. VERTICAL PREAMPLIFIER BALANCE ADJUST-
MENTS. (See figure 5-11,) The vertical preamplifier
balance adjustments are set to balance the amplifier
with the POSITION control.

Equipment Required: None,

545, Perform vertical preamplifier balance adjust-
ments as follows:

a. Setchannel A input coupling ta GND position.

b. Set channel A VOLTS/DIV control to 20 mV
position, '

e, Using channel A POSITION control, set trace to
center horizontal graticule line,

d. Set channel A VOLTS/IMV control to 2 mV
position,

e. Adjust A2A2R62 to recenter trnce.

[. Repeat steps b through e until trace shift of no
greater than one trace width occurs when channel
A VOLTS/DIV control is moved from 20 mV to 2 mV
position.

g. Set channel A VOLTS/DIV control to 100 mV
position.

h. Using channel A POSITION control, set trace
to center horizontal graticule line.

i. Set channel A VOLTS/DIV control to 50 mV
position.

j- Adjust A2A2R64 to recenter trace.

k. Repeat steps g through j until trace shift of no
greater than one trace width occurs when channel
A VOLTS/DIV control is moved from 100 mV to 50 mV
position.

1. Set channel A VOLTS/DIV control to 100 mV
position.

m. If necessary, use channel A POSITION con-

trol to exactly center trace on center horizontal
graticule line.
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n. Set channel A VOLTS/DIV control to 20 mV
position.

o.  Adjust A2A2R4Y to recenter trace.

p. Repent steps ] through o until trace shift to no
greater than one trnce width occurs when channel A
VOLTS/DIV control is moved for 100 mV to 20 mV
position,

q. Hepeat steps a through p for channel B using
adjustments AZA2R1H, A2A2R116, and AZARRIO0L,

r. Set Model 1222A fror.c-panel controls to initinl
settings,

5.46. SWEEP LENGTH ADJUSTMENT. (See figure
5-13.) The sweep length is adjusted for 105 hori-
zontal divisions,

Equipment Required: None.

547, Perform the sweep length ndjustment ns
follows:

i, Using horizontal POSITION controd, position
trace so that beginning of trace is aligned with 1st
vertical graticule line.

b.  Adjust ALALRYS for ten divisions of sweep,

¢. Using horizontal POSITION control, move
end of sweep exactly one-half division to left.

d. Adjust AIAIRYS so that end of sweep aligns
with 11th vertical graticule line.

e. Set Model 1222A front-panel controls to
initial settings,

5-48. VERTICAL ATTENUATOR COMPENSATION.
(See figure 5-14.) The vertical preamplifier is balanced
so that the trace does not shift when the attenuntors
are changed from range to range.

Equipment Required:

Squive-wave generalor
44-in. BNC eable

Two %in. BNC cables
BNC tee

BNC barrel

5-49. Perform attenuator compensation adjustments
as follows:
NOTE
The following adjustments are necessary

only if repairs have been made to the
attenuator assemblies.
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Figure 5-14. Attenuator Compensation Adjustments

(,onnect square-wavegenerator output through
50- ohm termination to channel A and channel BINPUT
connegtors using BNC tee and BNC barrel.

b. Set Model 12224 VERTICAL DISPLAY for
A&B operation (both A and B switches engaged).

¢. Set channel A and channel B input coupling
to DC position.

d. Set channel A and channel B VOLTS/DIV
controls to 1 V position.

e, Set TIME/DIV control to 0.2 msec position.

314
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f. Adjust square-wave generator for 1'kHz, 6
division output.

#. Adjust A2A°CI8 for best square wave res-
pomse on channel A,

h. Adjust AZA2C32 for best square wave res-
punse on channel B.

i. Set channel A and channel B VOLTS/DIV
controls to 2 V position. w,

i Adjust square-wave generator Jor 6-division

, output.

k. Adjust A2ZA2021 for best square wave re-

sponse for channel A, ' P

I Adiust AZA2C35 for hest square wave response
for channel B. !

m. [lisconnect test equipment,
n. Set Model 122CA front-panel controls to initial
settings.

5-50. INPUT CAPACITANCE ADJUSTMENTS. (See
figure 5-14)) The input capacitonce is adjusted so
that the capacitance is the same for all ranges of the
VOLTS/DIV control.

Equipment Required:

LCR meter
Adapter (HP Model 10110B)

h-hl, Perform input capacitance adjustments as

follows;

a. Set channel A and chunnel B mput coupling
to DO position,

b. Set channel A and channel B VOLTS/D'V

controls to 100 mV position,

¢. Connect LCR meter to channel A INPUT
connector. Note cupacitnnce reading (30 pF 26 pF).

d. Set channel A VOLTS/D!V control to 200 mV
position.

¢, Adjust A2A2C17 for same capacitance indica-
tion on LCR meter as noted in step c.

f. Set channel A VCU.TS/DIV contrui to 2 V
position.

g Adjust A2A%C'0 for same capacitence indi-
cation on LCR meter as noted in step c.

h. Disconnect LCR meter “~om channel A
INPUT connector.

®

i_
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i. Connect LLCR meter to channel B INPUT con-
nector,

j- Repent steps ¢ through g for channel B using
A2A2C31 and A2A2C34 as adjustments for ghnnnel B.

k. Disconnect test eguipment.

l. . Set Model 1222A fiont-panel controls to initial

rettings,

5-52. VERTICAL GAIN ADJUSTMENT. (See figure 5-
11.) The gain-of vertical preamplifier- is calibrated
using @ 60 mV p-p signal,

Equlpmem‘ Requilred:

Voltmeter calibrator
44-in. BNC cable
Adapter (HP Part No. 1251-2277)

9H3. Perform vertical preamplifier gain adjust-
ment as follows;

a. Set Model 1222A channel A input coupling to
DC position.

b. Set ']‘IME/I)IV control to 1 msec position.

c. Connzet output of voltmeter calibrator to
channel A INPUT connector.

d. Set voltmeter calibrator for 400-Hz, 500-mV
p-p amplitude output,

e. Adjust A2A2R144 for exactly 5 divisions of
vertical display.

f. Repeat steps a through e for channel B using
AZA2RI55 as ndjustment.

g. Disconnect test equipment,

h. Set Model 1222A front-panel controls to init;al
settings.

5-54. SWEEP SPEED ADJUSTMENTS. (See figure

5-13.) The main sweep is calibrated to a known time
standard.

Equipment Required:

‘Time-mark generator
44-in, BNC cable
50-chm termination

6-55. Perform sweep speed adjustment as follows:
a. Bet channel A input coupling to DC position,

b. Set channel A VOLTS/DIV control to 0.5 V
position. :

Adjustments

¢, Set ’i‘IME/I)IV control to 1 msee position,

\ ‘
d. Connect time-mark generator through 50

ohm termination to channel A INPUT connector,

e. Set time-mark generator for I ms output time
markers.

f. Adjust A1AIR103 until one marker is on each
vertical praticule line.

B Set timemark generator for 0.2 us output
markers.

h. Set TIME/DIV control to 0.2 usec position,
i

i. Adjust AIAICI3 until one murker is on each
vertical graticule line.

j. Disconnect test equipment,

k. Set Model 1222A front-pinnel controls to initinl
setlings.

5-56. PULSE AND BANDWIDTH. (See figure 5-13.)
The bandwidth is adjusted for specification limits
against a known standard.

Equipment Required:

Constont amplitude sipnal generator
Square-wave generator

44-in. BNC cable

Hl-ohm termination

50H7. Perform bandwidth ndjustment as follows:

. Set channel A VOLTS/DIV control to 2 mV
position.

b. Set channel A input coupling to DC position,

c. Connect square-wave generator f0-ohm
output through 650-ohm termination to channel A
INPUT connector.

d. Set squarevrave penerator for 1 MHz, &
division output display on CRT.

e. Set TIME/DIV control to 0.1 usec position,

f. Adjust pulse response by adjusting trimmer ca- -
pacitors: ATAICY, ATAICI2, and A2A2C48 (A2A20C49
for channel B) for minimum overshoot und undershoot
of displayed pulse,

g. Disconnect test equipment.

h. Connect the equipment as shown in figure
b-3.

i. Adjust constant amplitude signal generator
for 50 kHz, 6-division display on CRT.

516




Adjusfmunts

j. Increase signal output of constant amplitude
signal generator to 16 MHz.

k. Amplitude of displny must be equal to or
greater than 4.2 divisions.

NOTE
! If amplitude is low, recheck pulse response.

. Disconnect test equipinent,

: |
m. Set Model 1222A front-panel controls to ini-
tial settings,

. 5.58. TRIGGER AMPLIFIER BALANCE ADJUSTMENT,

{See figure 5-15.) The + and — trigger slope circuits are
balanced to a common signal.

gquipment Required:

Oscillator
44-in, BNC cable

A }_/\ —I+ swn'cI:H
t \/ SET TO +
/\

]

g Ty ~/+ SWITCH
t \/ SET 7O ~
. 1IT2A-023-05-T8

Figure 5-15, Trigger Balance Adjustmoent Display

559, Perform trigger amplifier balance adjustment
.as follows:

n. Disconnect W3 cnble at ATALJ2 (W3 cable
connects TRIGGER LEVEL control to A1AL assem-
bly).

b. Set TIME/DIV control to .1 msec position.

c. Set channel A VOLTS/DIV control to 100
mV position,

d. Cinnect 800-chm oscillator output to chan
nel A INPUT connector.

e. Set oscillator for 1 kHz, 600 mV p-p output
signal.

Mode] 12224

{. While switching Model [222A —/s+ switch
between + and — positions, ndjust ALAIR51 so that
hoth displays start at same point (see figure H-16),

yr.  Reconnect Wil enble to ALALJ2,
h. Disconneet test equipment,
i. Set Model 1222A front-panel controls to in-

itial settings,

5-60. X-DEFLECTION ADJUSTMENT. (See ligure
5-13.} The instrument is calibrated for externul hori-
zontnl deflection using n calibrited standard.

Equipment Required:
Oscillator
J4-in. BNC enble
H6l.  Perform X-deflection ndjustment as follows:

a. Set channel A and channel B input coupling
to DC position,

b. Set TIME/DIV control to 0.2 msee position.

¢. Connect 600-ohm oscillator output to chaene
nel A INPUT connector,

d. Adjust oscillator for 1 kHz, B-division output
display.

e. Set A vs B/SWP switch to A vs B position,

f. Adjust AIAIRI3L for exoctly 8-division
detlection over center eight divisions of CRT.

g. Set channel A input coupling to GND posi-
tion.

h. Set channel A POSITION control to mid-

range position,

i. Adjust AIAIRI28 until spot is centered on
praticule line, '
i. Set channel A input coupling to 1C position.

k. Check step f. If readjustment of ATAIRLI is
necessary, repeat steps f through k.

. Disconnect test equipment.

m. Set Model 1292A front-panel controls to
initial settings.




Model 1222A Adjustments

Y
1

\‘1 ]l

. ATAZAL ATA2A2 AZA3 A3 ASSEMBLY H.V.P.5, ATAL

P/O TIME/DIV SWITCH P/O TIME/IDIV CHAN A (UNDER CRT) TRIGGER ASSEMBLY
SWITCH VOLTS}.;DIV
SWITC

A2A2
A2A4 CHAN B VERTICAL AL DELAY AZA1 Ad
VOLTS/DIV » AMPLIFIER LINE ASSEMBLY DELAY LINE HEAT SINK
SWITCH ASSEMBLY (UNDER) DRIVER ASSEMBLY ASSEMBLY

1222A-024-05-76

Figure 5-16. Assembly Locations

5-17/(5-18 blank)




Model 1222A

Ji" PERFORMANCE CHECK RECORD

MODEL 1222A

Instrument Serial Number

Date

BPerformance Check

Check

Specification

Measured

DEFLECTION FACTOR

2 mV/div

5 mV/div

10 mV/div

20 mV/div

50 mV/div
100 mV/div fy

200 mV/div

500 mV/div

1 V/div

2 V/div

5 Vidiv
10 Vsdiv “

5 5% (£,25)

6 5% (£.3 ) -
b 5% (2.25)

b £3% (£.15)
6 3% (+.18)
b 3% (£.15)
5 3% (.15}
6 +3% (+.18)
5 3% (2,15)
5 3% (£.15)
8 £ (1,18)
5 3% (,15)

CHA CHB

Z-AXiS BLANKING

CRT Blanked +5 Vac pk
Input
[ )
BANDWIDTH ]
Channel A Bandwidth 24.2 div
Channel B Barw}width #4.2 div
|
TRIGGERING CHECK
Internal Triggering (15 MHz) ()
Internal Triggering (10 Hz) (V)
External Triggering (15 MHz) (v
External Triggering (10 Hz) (v)

H-18a



Performance Check

PERFORMANCE CHECK RECORD (Cont'd)

MODEL 1222A

Instrument Serial Number

Madel 1222A

Check

Specification

Measured

SWEEP TIME ACCURACY
TIME/DIV Setting:

. 1 psee
2 usec
b usec
1 psec
2 psec
b usec ,
10 psec ‘ o
20 usec ' [
50 pusec
.1 msec
2msec
JSmaec
I msec
2 msec
5 msec
10 msec
20 msec
50 msec
J sec
2 Bec
bH o osec

Over 10 div
£47 (0.4 div)

TV SYNC CHECK

Internal (frame)
[nternal (line)
External {frame)
Externnl ({line)

(V)
(V)
(v)
)

X-Y PHASE CHECK

Model 1222A

<0.42 div

COMMON-MODE REJECTION

1 MHz

<0.9 div
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Model 1222A

SECTION Vi

o REPLACEABLE PARTS

6-1. INTRODUCTION.

62 'Thig section contains information for ordering
replacement perts. The abbreviations used in the
parts list are described in table 61, Table 62 lists
the parts in alphanumeric order by reference des-
ignation and includes the manufacturer and manu-
facturey’s part number. Table 6-3 contains the list
of manufacturers’ codes. :

6-3. ORDERING INFORMATION,

6-4. To obtain replacement parts from Hewlett-Pack-
ard, address order or inquiry to the nearest Hewiett-

- ‘Packarr} ‘Sales/Service Office and supply the fllow-

ing information:

a.
b.
<

d.

6-5. To order a part not listed in the table, provide
the following information:

a.

b.

i
Replaceable Parts

Instrument model and rerial number.
HP part number pf item(s).
Quantity of pari(s) desired.

Reference designation of martis),

Instrument model and serial number,

Descnphon of the part, including functlon

and location in the instrument.

Quantity desired.

Table 6-1, Abbreviations fc  Replaceable Parts List

‘ REFFFPTNCE DISIGHATORS
A = gasambly F = Juse WP = machame-l part 1] < integrated cireut
B = mator FL = hiter P = piug v = yacyum, fube, neon
BT = ballery [+ = integrated circuit Q  bransistor bulb. photaceil, ei¢
[ +4 = capacilor ) = tach R < resiator YR » viltage reguiator
cP o =caupler X = felay RT a thermister w =« cable
CR: = diode L @ induclor 5 = awitch X + soche!
BL = dalay line ‘LS u joud spesher T = {ransformer Y = crystal
‘P3 = dqvice signaling tamp) M = metar T8 = tarminal boarg F4 a funed cavity network
E = misc alectronic part MK - micrgphane i1 = tast point
_ ABBREVIATIONS
A = aMpeares H = henrias N/Q = normally open RMO = rack mount only
AFC = gulomatic irequency HOW = hat ‘ware KOM = ngminat AMS « rool-mean sguare
controd .
AMPL, = amplifier HEX 2 hensgonal NPO = nagative postive Jerg RwY " 18y Xee wothing
HG = marcury tzei0 temperature voilage
BFY = beat irequency oscillator KA = hauns! coelticienti
BE CU = beryllium coppar HZ = hertz NPN = negalive-pos tive- L8 : ] = glow-blow
BH & binder head negative BCR * BCraw
Bp = handpass NRFR = not recemmenden lor SE = gelanium
BRS - brass IF = iMtermeciate regq field replacemant BECT = gechonis
BWO w backward wave csciliatar IMPG mpregnated H3R = nat separately BEMICON - r-miconductor '
. INCD # incanduscent reptaceabls L] = gi)con
ccw = counter-clockwise INcL + Includdis) ! BiL = nilyer
CER = caramic’ INS = Insulationied) OBD '« order by description BL w glide
CMO n cabingt mount only INT = Internal QH w oval head 8PG = §pring
" COEF = coeticiant , ox « guide L1248 w gpacial
C.M = Lomman K = kito=1000 587 = gtainless steel
COMP = COmMPOBItOn | SR = gpht nng
COMPL = somplete \H =+ jelt hang P @ paak sTL = preet
CONN = cannector LIN a lingar taper PC = printad ¢iguit
CcP « cadmium plate LK WASH = lock washer PF = picolarads = 10-12 TA = yantalum
CRT = cathode-ray lube L0G = jogarithmic taper faracs TD w ime delay
cw = clockwise LPF = low pags fiiter PHBRZ = phosphar bronze 16 = fogple
PHL = phillips THD = threag
DEPC « feposited carbon M ® mitlia 103 PV = peak inverse voltage T = fitanium
DR = drive MEG = meg=108 PNP = positive-negative- TOL = tolerance
MET FLM = melat film positive TRIM = thimmer |
ELECY = gtactrolyhic JAET OX = matallic oxide PiO = part of TWT = travehing wave tube '
ENCAP = encapsulated MFR = manutacturer POLY = palystyrene
EXT - enternal MHZ = maga hartz PORC = parcelan v amier 106
. MINAT @ mnisture POS = pasimonis)
F = farads MOM = momeniary POT = potentiomeler YAR = variable
FH = flat head MOS = metal oxide substrale FP * peak-10-paak YOCw a dc working voits
FILK = fillidter head MTG = mounting PT = point
FXD = fixnd MY = "mylar” PWV = peck weiking voltage W/ = with
w = wilts
a = giga 110M N = nang 1109 RECT = rectifier wiv a wWorking nverss
GE ~ germanium NC = narmally closed RF = racio frequency voltage
GL = glass NE * nean RH = round head or ww u wilewound
GRD = groundied) NI PL = nuchal plate nght nard w0 = without
6-1/(6-2 blank)
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Mode; 11222;\ ‘ | _ Replaceable Parts

|
)

H8,H9,H10

'BE NN EEE B EFEENEEEERENENNERNENMNLRGEHN.

-~

H14 MP1

MP23
SEE DETAIL

llA’l
FRONT

PANEL
DETAIL

A

MP16

1222A.504 (12/78)

Figure 6-1.
Ilustrated Parts Breakdoaé.rg




Replaceable Parts

Table 6-2. Replaceable Parts

Model 1222A

Reference HP P e Mir
, art Number} Qt Description Mfr Part Number
Designation Y P Code
COMMON HARDWARE [See ligures -] and B-1}
HY 21900023 2 WASHER LI INTL T NO.6/16.314 IN 1D 18180 1018 07
H2 2650 0007 ] NUT HEX DBL CHAM B/16-32 THD 004 THK 73734 ]
H3 2100 0084 5 WASHER LK INTL T NO. 174 .25 IN. 1O 78189 1214 05
Ha 7950072 4 NUT HEX DBL CHAM 1/4 32 THD 062 THK 82389 P-1975
HE 060 00 ) WASHER FLMTLC NO. 12.25 1N 1D 438 IN 28480 3060 0028
M6 3060 D380 1 WASHER FL NM KO. 1/4 26 IN 1D 6N 0D 28480 3050 0389
H? 2060 0386 Y WASHEH SHLDA NO. 1/4 25 INID 51N OD 72653 6528
HB 2060 0007 4 WASHER FL MTLCNG. 8,122 IN 1D 375 IN QD 1314 1445
HE 21900017 4 WASHER LK HLCL NO, B 168N ID .31 1IN OD 28440 21900017
H10 %0037 3 SCREW MACH B 32275 INLG PAN HD 28420 5100137
HN 0624 0263 2 SCREW."PG 8.32 438 IN LG PAN HO 28480 0674 0263
HI2 0874 0212 1 SCREW TPG 8.32.375 IN LG B2 DEG FL HD 78480 0624 0212
H13 05200127 2 SCREW MACH 256 .188 IN LG PAN HD 28480 06200127
Hit 26500035 a NUT HEX DBL CHAM 15/32 32 THD 078 THK 8480 05200127
HI5 2160 0018 3 WASHE R LK HLCL N0 6,141 IN 1D 260 IN OD 28480 n900018
H16 23E0-0302 2 SCREW-MACH 632 1815 IN LG PAN HD 28480 2360 0302
W17 10600197 2 WASHER-FL MTLC NO. 8 13N ID 3131k QD 22480 0500393
H1B 24600187 b SCREW-MACH 632 375 N LG PAN D 26480 23600197
HID 21600115 ] SCREW-MACH 832 312 IN LG PAN 26480 23600115
H20 2360 0213 2 SCREW-MACH 632 .75 IN 13 B2 UEG FL hD 28480 23600211
H21 2360 0106 2 SCREW MACH 632 438 IN LG 100 DEG FL HD 28480 23600196
H23 72000145 t SCAEW MACH 4 40 438 IN LG PAN HD 8480 2200 0148
HI6 2150-u918 WASHER-LK 100 CT5K EXT NO & 28480 2190.0815
CHASSIS PARTS

A1 01, 2266521 Y HORIZONTAL SWEEP ASSEMBLY 8480 0122266531
A2 01222 66537 t VERTICAL AMFLIFIER ASSEMBLY 78480 01222 66537
A3 01222 66532 1 HIGH VOLTAGE POWER SUPPLY 8480 01222-66532
Ad 0122061127 1 HEAT SINK ASSEMBLY 78480 0122061123
AS 01222 66529 ¥ DELAY LINE ASSEMBLY 28480 0122266529
0sh 19900524 1 LED VISIBLE YELLOW 28480 195900624
E1 0360-1646 1 TERMINAL PROBE ADJUST 28480 0I60-1646
L 0122067721 1 COIL ASSEMBLY, ALIGN 28480 0122067721
MP1 0UB0 0824 2 KNOB CAP DECAL :ns IN:5G1 28480 0350 0924
MP2 03500075 ] KNOB DECAL 28480 0350 0075
MP3 0370 1006 6 KNOB; BASE; P‘l’R :ns IN, JGK; 561 28480 03701008
MP4 0070-2512 3 KNOB 78480 037036512
mPB 04030318 It RUBBER FEET 6480 0403 0311
MPG 03702997 2 KNOB ASSEMBLY, VOLTS/IDIV 21480 0370-2997
MP7 0370-2998 ¥ KNOB ASSEMBL Y, TIME/DIV 28430 0370-7998
MPB NOT ASSIGNED
MPO 01222 23701 ¥ COLLAR 78480 01222 2301
MP12 NOT ASSIGNED
M 14000537 ¥ CLAMP; CLIP; 50 DIA 86W & L BE CU 28480 1400-0537
MPI2 01220-65202 3 HOUSING - 28480 01220-65202
MP13 0122024721 } EXTHUSION SPACER 28480 01220-2472¢
MP14 0122000225 ¥ PANEL, FRONT 28440 0122500225
MPLS 0122004131 | COVEH, HOUSING 28430 0122004121
MP1G 122042101 3 BE2EL 28480 D1720:42701
MP1Y 01210 4230} 1 HOLDER, TUBE 28480 0122042001
MP18 & 140821 1 FILTER, BLUE LIGHT 78480 41140521
MP1D S000 8305 1 PLATE, SAFETY * 480 5000 B3OS
MP20 012104410 2 COVER, HANDLE 78480 017220 44100
NP2t 5000 8503 1 HANDLE, SIDE 28430 50008803
M £000 BA4 2 HANOLE STRAP 28430 5000 B804
MPZ3 12200202 1 SHIELD, CAT 78430 1220 0202
MP24 1460 1406 1 TILT STAND, 55T 28480 T460- 1408
MP25 0122043203 2 SHAFT, LONG 28480 0127041209
MP26 0122042208 SHAFT, BEAM FINDER 78480 01220 43206
MP27 KOT ASSIG
MP28 122042303 ) Hy HOLDER 26480 0122042103
MP29 1441 1 SPAING . 28480 1460-1443
MP30 0122044106 ’ HY BOAHD coven 28480 01220-44106
MPIY 01220:05401 1 INSULA 28480 0122005401
MPA2 140C 0547 3 CLIP LED MOUN ING 28450 1400-0547
MP33 1400 0540 1 RETAINER RINGLED CLIP 21848 12121912002
MP34 43200264 1 RUBBER EXTRUSION 28480 43200299
MPQ 5040-1126 4 KNOB PUSH BUTTON-GRY 28480 50401126
MPat 50401127 5 KNCB-PUSH-BUTTON-GRN 28480 £040-1127
MP42 50401128 4 KNCB-PUSH-BUTTON-BLUE 28480 50401128

_MPa3 €1220.00621 2 SHIELD, ATTENUATOR 28480 0122000621
Rt 2100 2488 3 AESISTOR-VAR 10K 20% CC {CH A POSITION) 70430 2100 2438
R2 2100 2488 RESISTORVAR 10K 20% CC (CH B POSITION) 28480 2100 7488
A3 21002488 RESISTCR-VAR 10K 20% CC (HORIZ POSITION} 78430 2100 2438
A4 2100 345 1 RESISTOR VAR 10K 20% CC (TRIGGER LEVEL) 8480 1100 3451
51 3101.2266 ) SWITCH TGL SUBMIN DBPDT NS 2A 250vAC 20480 4101.2269
Vi ¥09¢-0708 ¥ CRT. #) 28480 20800708
Wy 0122061626 1 CABLE-POWER PWR MODYLE 28480 0122061626
Wl 0122051622 3 CABLE ASSEMBALY, HY INTERCONNECT 28480 01220-61620
w1 0122061623 1 CABLE ASSEMBLY, POTENTIOMETER 28480 0122061623
wé 0122061529 ) ' CABLE ASSEMELY. CAT 28480 0122061629
w5 D1220-61628 1 CABLE ASSEMBLY, POWER SWITCH 5480 0122061628

Sev introduction to this section for onldering information
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Table 6-2. Replaceable Parts (Cont'd)

HP Part _
Reference Qty Description M Mfr Part Number
Designation Number Code
't 01222 66531 t ROSELCUTME TRieP ASSOMELY 28407 01272 8661
~tal 1 TELNGE T RSST LY, NSR. OROER AY
ALalct ahrd=Girs 3 FrDALI TSRt K[ LATUF #8U-208 2HRVEC CER 24AFY [JTLITY o8
alnle2 NINSTIY 2 FAPECITIA=FXL JUUF +-201 SO0JwVIC (62 21440 alad 2963
alalcy uleg-42il L? CARARITOR FAD L 1UF #=20T SJWVOC PULYR aen Olod-22it
ALRICA Fov= 324 * CAPREPTRU-E X} LI2BUF #B0-20T LOOWVLC CFF 12450 C180- 2287
aLrLLS O3a=42%3 CAPALITCR: FXD LIUF #3202 #Qwy0OC POLYE RV ] 0143520 -
)
Atiice 0140~ 1wal 12 CHPACITR-FXU S2IUE #E0-2JX LadwvnG CiF 23480 [ ]R3 134
ATALET FRTTER T4 CAPACITCA-FXD WDIUF #30-207 1JCWVNC CEF L4ED are- WT
Atélce [YTRERTLY CAPRP LT XD LGLUF #fumdOE LHIWYRC ZEs IB4FQ Otao- 15}
AtAiCH wi2i=9ted 2 CEPACTTIAE VARG Tepip PSTAT 2 2/L.%9F 26470 Q1210103
[Y1.314%:] 0160 7003 2 CAPACITOR FXD .05UF +-70% 500 WvOC 29480 01602503
ALZICHE Y186= 1451 COPACITUSHFRD oOLUF #By+207 LOdWVDE CER P40 OLAD- TASL
AL 0121-a1 ¢ CAPACETURE VAeg TAMRL PSTAL o2/70o5FF 20-f0 G121-0160
ALLICL) 01602003 CAPACITOR FXO 06 UF +~ X1 500 WVDC (43 20480 0160-2003
ALALLLA TES ST T CAPACITIN-F XL LOIUF +80-20% LIGWVNC CER JARD 0140 3881
ALVISLS D16 2589 Is CAPALITNA~FXL LOGOPF +EU=-207 [QI0WWIS I8AEQ 0183 293
ALELZLS J180~421) TAPRCITIR~EXE L JIF #<231 SOWVDC PuLYE 26440 018904213
Alater? Olbd-alts CAPACLTIR XD SLUIT #-207 SOWVNEC PTLYE 28400 (G280 4211
apsicyy Jisered 2L CAPACTT.ih=FXE SIUF #2238 10WVEC PRLYE 23449 01404217
ALMLLY 0163-2913 1 CEPASITIF -FXE WJIUF »85+20T 50GwYRC CER 28410 led- 23
alatcd? 0lag=3208 CAPACTTIR=FXL JG23UF #80-20F 130MVLC CE# 284%0 MTCET
|
[3T3T431 2160-3201 CAPRCITESR FRC LO29UF +80~207 1QJWVEC CeE 28480 QLFO- 320
ALBIC2 DEBO~042) 3 CAPRCITGR=-FXT LJOUF +37+10% 25V3C AL 24830 01000422
B1AlL2y I1ad-42L3 CAPRLITOR=FXO L1UF #-20T 50WWNC PILYE FLT 01694211}
ALRLC2S 0190-017« 3 CAPALLINRFADE LOUFs-1UE 20V¥DC TA-SILIO 5423% 150006 490200 2
31141 Ila0=29%7 CAPATITEROFNE 1J0QFF #E3- 20X LOOUWYCS 20430 0ed 24%
|
AALCIE Dlau=e2l? CAPACITOR-FXD IUF + —i0% 50WDC POLYE 28480 01604233
.IL{CIT 0180-0229 1 CAPACITOR-FXD A3UF +.10% 1OVDC TA = 5CLID 04200 150D 3362901082
ATALC2R 01602141 1 CAPACITOR-FXD 680 PF + —20%: 10COWVDC 28460 0160-2141
ALAYC2S Cled~2218 3 CAPACITORFXD 1000PF + -84 300WVDC MICA JB4BG megz218
ALALCHY Dliu=2214 CAPAC'TOR-FXD 1000PF + 6% J00WVDC MICA 28280 01602218
ALATCW 0raG~Ql T~ CLpa I TUE-FXC JwTUF ¢40-20% 25WW0C CEE 2Waul 0183 Q17
AlaiCs? otad-0t e 1 CAFACITCR-FXN 15QPF o5 JQUWVEC HICA Titn CRLYF1*1J030GHYECK
ATAICHS DE21-04T8 1 Crvak PILY 5,5+4% BF JOONICw 9 A4D 0121-0574
ATRLCA alov- 3007 3 CAPACETIR-ERD G32PF +-1% 1A0AVEC MICA 26409 0183-233;
AlATCI® Dle0=-3253 1 CAPBLLTON-FAD JIUF #=1% 250w¥DC PULYSTY FLEXT) 0150~ 12%%
1AL LT LT 1 CAPFOETURCFAD LOUF #-2X &IWVCL MET PrLYL 26420 0L80- O3 s
RIVECAT lod-29%% CAPLCITIR=FXD JOGOPS ¢ 80-2UT 1OGINVLC 28450 OEAD-29%
[T314 7] I180~2249 3 CAPEE YT 4=FXD J2PF #-5% 300WVYOC CEP 28420 Q02759
ALALEY Aret-22at 1 CEPALIT S~ FXD LIPF +-%% %00WVTC CFR TENAD oleo-220l
AALCHO 0180+ 1903 CAPRETTJR-FXL L3505 #2201 SRMYDC CEX 24400 0150-2900
Alatcat WL~ 2959 CAPRCETOR-FXE IUOOPF +30-207 LOJIWVNL dnaed A160 2557
ARAICHT Uled=2%59 CAPALITHAFAC 1J00PF »BO~20% LOOIWYIC IR 4R0 QiImg- 154
ALELCHY 3160-0L 74 CAPALLTuA=FXD JATUF #A0- 20X 25mVOC CEP i84np aiba-oLt.
BLALCAS J1ag-4212 CAVBCITUR=FXD LIUF +=20% 5IwyDC POLYE 20430 01a0-4211
ALEICAS PITSLY FOTY ] CAPACII R=FAC LJOPF «=3X IN0WVIL MICA eato OLad 220
ALS1CAA 0=l de 3 CAPMCEITIR«FRD Z2UPF o-57 JQUMVELL ALCA 3440 OL&0- 01 )=
ALALCHT J180= 2452 CAFACTTUR=FAL L2IUF »E3=20% LluQuvidl SEX 2MbEg Gre0-1s31
AAICHL 193 1= 0uhd 2% ENCE-SwITCPING INS 3OV S0MA 20489 1E0L- 0342
ALALCHZ 190L-C3 T 5 ANOFE=CEN PEP 45V A0MA 204P0 1501-037y
ALAICH) 150 k=00 AL CIPCE-SWITCRIAG ZNS 3.V 3.MA 29430 190k=0=)
ALBICRS 152 1=L04 DECVE-SHITERING 245 3OV SaM4 23480 1701~ J0se
AlALCHS 15010635 [ DIODE. SCHOTIXY & BNS 30V dOMA FETEL 1801.0835
AicAe 19010638 DIODE-SCHOTIRY siy1g [ 1901.0635
arricey 1801-0835 DIQDE-SCHOTTRY 23430 1501.0635
ALAICRQ 1901.0838 DI00E-SCHOTIRY AR 1501.0638
ALALCHY 1 L=ui)s CTOn&= SCHOTTRY 10460 L701-08 38
Alalcsta 1901-0040 CIODE=SWITCRING ZNS DOV 304A ZHAED 150§-0041
ALALCFLL LSS h=Chs STRE=SmITCHING 2N3 MOV SuMA 23420 1901 00 b
ALLLFL2 150~ 00 CIOUE-SRITCPING 4% 3QY 304A 2a440 L501+0040)
AER1CHLD ESOL-0C w2 CILOE-SWITCHING 2NS 3uy¥ B3vA FLLL BSUl=0t W
ALLNCH1A 15ul=-C53% b1 pLNOE-SCHCTTRY 8nan 1€01- 053
A151CULS L901=-0%3% EILOE-SCHET Y 2aasg 1501-0% 3%
ALALCALR §§1=55 10 OLNOE-SCHITTRY 26450 1903+ 02 39
A1AICPLY LSdi- 0040 UCLE-SWITCRING 2nS JOy Bgwa 2FA10 14aL-00 4
sLrEst 1281.4853 ' CCNAECTiiRRB=PIN 28m3( 1251-485)
ATANZ 12514882 . CONNECTOR APIN 28480 1251.4862
NHTI 17205 0095 ¢ w AT=ISSIPAT M SGL TL-8/T2-33 PNG 29450 F 205400 %
TRt 0}220=43202 1 CouPLeR, SWITN RaNC FL2 M W

C!
See introduction to this section for ordering information
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Replaceable Parts Model 1222A
Table 6-2. Replaceable Parts (Cont'd} . B
Reference HP Part Q Descrioti Mir
h A : escription Mir Part Number
Designation Number ty P Code |
FITIEY 1Eraquly 2 | IRANSISTrR RPN ST Tu=I} BDalngun 530 | 18%a-001” .
ELALIZ 1051-0218 2 PYANSLSTOR PRP 51 T)=1d Phada0Me 2R600 | 1BE3-C21n
418103 1eSa=CE a7 v | TRanErsTCR MPN 2nz2pva SI TOe5 PoemaaMe 2658 | 1E%A. 0807
ALE10G Leda~Cn2T TEANSISTIOLS NFMN 2NZZI0A 51 TO=9% POsPOQMw R0 1R5A~003" |
E1A105 10830314 » TEANSISTOR FAP 2N2905A S TI=3 PO+ )M CATir FiFLI LT .
K12146 1223014 TRANSESTOR PAP INZSO%A 5§ TC+5 PlebO0MM ce7ha  fanz2qom
ALatQ? Las&-0019 TRAMSESTOR NPN 51 D=L PU=3sdvw FLTYY 1ES4=001Y .
ALaics LET3-C218 tPAYSISTCE PAP SI TP=1d Pralenms 2eaiy [ 1At3.g210
ARATOG 185400637 TEANMSISTCR KON INZ219A SI Ti~8 PLeBOOMw 8410 | 16740837
ATA)OLO LHS4~08)7 TEXNSISTOR AN 2M22198 &1 T=% PLeAOQNW 2rann | irea-ensr
AlRiull 18i3=u3la THA%SISTCR PNP 2N29053 51 TO+5 PO*£Q0MM EY %] 2521052 .
Alalgl2 ! 1253081 TRaNSISTCOP PAP 2NZ2I%A 51 TC=5 POwEQONW O8J13 2H290%5
ATAIGL) 13%5~-0235t [ TRANSISTOF. J=FET N=CHAN D=NCOE S| FLE L] 4 1a55=-0201
A10T0LH 1835-00)e 15 | TRANSISTOR PRR St PO=)L0MW FPez30vNE 26ake | 1e23-003n .
ATAIGLS 1854~007L 12 TEANSISTCR NPN ST PI=3100%¢ FTa200Mp2 2RLAL 1854=")TE
ALROLS 1853-0uls TRANSISTGF PAP SE PoedlQMw FPe250MeZ 0430 10930118
ALATOLY Le44~03 1 : TEAMSESTRR NPN S| POuly0wW FFeiQMel 28880 1854=0371 .
AlAlola 13530034 THANSISTOR Phe 51 PDe3LOMW FI=2%0MHI K8&R0 jL1R Yol
2141016 1883-0033 TEENSISTOA PAP SP POs31QMk FTa230MKI 28400 |1a%3-00%e
A1A1420 1854-0071 TEANSISTEE NEN S© POe330Mw Fle Z00MMZ 20000 | 18%4-00n .
ALARO2L Lé8=0218 1 TAANSISTOR NFh 51 Ti)=52 FO']I'.‘MI\ 28458 1B 4=03264
AlALY22 1854-00T1 TRANSISTGP NEN ST PO=100M FTa200MNZ 28080 |1884-gomt
AlALQ22 L 834=-000% 1 TEANSISTCE MPMW 2NTOB 51 TO=I8 PIw SaQuu 28AR0 1854-000% .
ALL1OZH 1853-0088 I | TRANSISTCP PAP SI PIe3IOMK FTedi4N2 2043c | 1as3-cca-
Alxl028 1834-0337 t TAANSESTCR NPN S1 POa310MN FTeS3MnI 20450 | 18%4-0302
A121026 18540078 TRANSESTCR NPN S5 PL=3OCMW FTw200MPL 28480 | 1p54-00n1 .
ALALQ2T 1053=-0047 2 TRANSISTOR PNP 2HAGET 5[ POe2uituy oT2e3 ZNARLT
ANALI2E 1253-0089 TRANSTSTOR PAP 2NGLT SI PD»20CNW oTze3  famealr
AlALQ2% [a54=00M1 TEANSESTCR NPN 51 PUsIQ0OMW FTe2QQNMMZ 28480 1854=-D0T1
PETSTI: 1434-0071 TRANSISTOR NN §§ PL30CHMN Fle200MHZ 20480 1A%a-0CTH .
ALRTONS 1854-0821 2 |rranszsToR nem st ro-33 pomangew araes  lerase
aLA1Q32 1854=0s21 TRANSISTCH AP 51 TN=39 PO=pQOMN alles BF2%58
A1A1033 1853.0038 4 | TRANSISTOR PNP 5t PD IW FT=100MHZ 28480  [1853.0008 B
AIAIO 1853-0038 TRANSISTOR PNP §I PD W FT=100MHZ 28480  [1853.0038
A1ALQ3S 1853.0038 TRANSISTOR PNP §I PO W FT#100MHZ w8480  [1a53.0028
AALO3S 1853-0038 TRANSISTOR PNP St PD IW FT=100MHZ 18480 | 1as3.0008 .
ALA1Q37 18%y-0213 1 | TEaNSTSTCR New ST Poa3ioMs KTe30oMnr oat12 | 5P% 2elt
ALALRY 0737-0354 8 |RESUSTOR S1al 1T 125 ¥ TCeas=100 20548  Jra-pse-tn-tinl-r
ALAlR2 0737+0451 2 RISISYCR 24.3K LT o125+ F JCw(+-1d0 FLY.LY ) Ca-L78-TO=2432-F .
A1ALR3 QT8T~Ca2T 13 | RESESTCY 1.5K 12 .125W F TCa0s-100 20848 fcas178-To-L50L-F
ALAINA 97570401 19 JRESISFOR 100 1T 129 F TCe0s=100 24548 JCA=L/R-TO~108 +F
ALAIRS DT57= 040 7 RESIST 7.5K 1T 128w F TCaQe-100 24542 Ch=)/B-T0-750]-F .
TSI O757-0442 RESESTCR T.5K 1T o129M F TCa0r=100 24250 {ca-1/n-7>T1801-F
ALMIAT 9757-0401 ATSTSTCR 100 LE L2250 F T¢e0w-102 24548 JEAsL/N-TO-T0L-F
ardiza QT57-0A27 FESISTOR B.5K LT 125 & Irede=100 24548 | Ca-170-T0-1301-F .
AIALIRD OIST=394 RESISTOR S1al 1T 4025w F Theds-~100 FLYY 3 CAa=L/8-TO=510 L~}
ATLIIL0 27570451 RESISTOR 24430 LT L3254 F T(eQe+130 76548  [C&~17B-T2432-F
AlaIALL OTST-0427 RESTSTOR 1.5K LT + 1294 F TCaQe=100 4% fCarL/e-Tu-1500-F .
ATAIR2 3757-04d1 RESISTOR 100 11 o125W F 1Gege-100 74538 | C4-178-T0-101-F
ATAIRLY 9157-C427 RESISTAR 15K 1€ o129% F TCeds=100 24858 | Cu-L/R-TO-1301-F
AlAlRLYs ITET=Ys ) RESISTR Ta5K 1T L12%@ F TCade=1ld0 FLY.19. ChelfR-TD=T501F
AlAlR1S A5 7-0A+) RESISTOR Tu.3K LT o1234 F TCads-100 24746 | CA=178-TO-T50L-F .
AIATR1S o forErevant RESISTCR 1QO 1T Jh2iw F TE=0v-122 4548 |ra-t/s8-To-10i-F
ATAIRLY IT53~C0ds B RESISTON 47K 5% 425w F TCwDe-13) 2548 C5=1/84=-TJ=4701=)
ALLINER 0748=0004% RFSISTNR 4.7X 5% .25« F T{#0» 100 2540 C5e1/78:70=34791) .
AlitR]o 373 1-0232 s [SISLSTTR 221 1T LL25% F TCwde- 130 4566 |€a-1/n-To-2218-
AlALIR 29 , IT58-009% RESESTOn &,7K 52 250 F TCa09120 24545 LHe1/4-TO=4T0L-)
AlAlR 21 0758-Cy03 RISISTCR ATH BE 25w F TCeds 130 24585 FCE=1/4-TI4700ed .
AlAIR22 8757-0212 BESTST 221 13 #12% 5 TCe0s- 103 548 [€a-tre.v3-2210-F
L1AIRZ3 9736-309% REIISTOR A.TR 5% .25 F T0eds100 2a54p  leserzacrieatol-y
AlA1%24 193=3005 RESIETOR woTK 3% 29M F Tis0r-120 24548 fCR=1/A-TO=AT0}-) .
ALBIRZS o Jarsee00ss ARSTSTOR 47K B¢ 25w § TCmOe-100 24588 [CS-1/4-T0-4T01-)
AlalR 20 07570242 RISISTOR 221 1T #2294 F L= =100 FLL AT ] CA~L/B=-TD=2287-F
AYE1A2T 3748m005 AISTSTOR 4slR 5% o254 F FCr 2-103 R PSS et kot i B
AIBIR2S aIst-0212 QISISTOR 221 4% J12%W F T( 0e-100 20948 [Ca-178.T2-22000F
AralRze RICTENTL 2 Jaesrrroe 1.3 ue L1256 F rceos-l00 24345 [ca-1/2-Ta-tos1.e
ALALR IO I791-001% 1 RECISTOR 16Kk 5% 254 F TCaGe+100 29%48 C5-2/8-TQ=L802+) .
alAl+3l 757 Caul RESISTOR 100 LT +22%W F fCeQs-100 24348 FA-L 7% -TY+1DLeF
AlALRI2 I7%T=0401 AESISTOR 100 13 125W F TleQ+-100 24548 CR=1/7d:TU=10L:F
ALBiR3} JETA=3145 2 REBESTNR AL04K 1% L1238 F TCa0#=-100 14299 Ca=1/8-TO=4041-F
2141234 DERG- 2L 85 AFSISTIR 4.64K IR ,123W F.PCe0++130 16299 Jeal/A-Td-aerl-F .
a1apays 0137=2278 £ fRESTSTOR 1.78% 1% L1230 B TC=de-l00 24346 | Ca-1/B-TO-1781-F -
[~
ALS1% 34 A78T-04 11 3 | RESTSINR 2,436 LX o129 F TCad# 100 23548 |Ca-1/8-T2=243]-F S .
FLAYRST Q7570411 RESISTOR 2,43 LT L123W F TCa0s-100 24848 | CA<L/R-TO-2421-F .
Alageie 0683-8145 L [RESESFOR Z10% 5& 25w FC TCa=320/0500 oLtzt  fcesias &
LIAlRIC 075T=04T5 1 RES[STOR 274K L% o129 F TCse-100 24540 CR=L/8 T)+2T0n)=F 8
LIALPAS 27570401 RISISTOE 10 1% 1254 F TCe0s-130 2emas [ea-rsseTaetorer =
g :
See introduction to this section for ordering information .
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0 Model 1222A Replaceable Parts
a :
B . Table 6-2. Replaceable Parts (Cont'd)
HP Part = Mfr
Reference Qty Description Mfr Part Number
| Designation | Number Code
. ALLIRAL 015710233 1 RESISTOR 9,09% LY 12%« F FLed+~100 1770} NEACL/B+TQ- 303 ~F
ALALA4Z GIE7-0aNl AESISTCh 100 1% LL2%M F TCeQe=130 24548 | nae1z8-tosn01-F
PLALR &Y VT51-0401 AESISTOR 130 1T 129 F TC=0e=100 24548 | Ca-178-VO-LOL-®
ALALA AL UI57T=-0233 7 RESESTON 2k LT o12%W F TCe0e-1G0 24848 CA-L78-T3-2001~F
. ALALIFAS o75T-041Y 3 RESESTOR 881 1T 125w F TCs0s-100 ' 28546 |Chal/B-Ta=bR)P.F
ALALRAA b I157=usls 7 RESISTCR 511 1T 125w F TCeQe=100 26546 | CA-1/8-TI+51100F
ALALRAT 0757048 15 RESISTCR 10 1% »M2% F TCa0s-100 24548 | CA~1/B-TO~10RD-F
. ALAIRAN . Go98-3840 1 RESISTCA 15.4K 11 ,12%¢ F TCs0e-100 16289 | ea-xsn-tGeras2eF
ALAIR4S 0658= 1442 1 RESTSTER 237 1% .12%e F TCeqe-140 16299 | es-dze-vo-23rR-F
ALAIRSO 0553-3150 2 RESESTOR 2.37K 1Y L0254 F T{#0s-100 16299 | Ca-Lsa-TO-2371-F
. ALAIREL 21003359 1 RESISTOR-VAR TRNR 100 NHM 108 € SICE ADY 731348 T245 100
AIAIRS2 0698-13120 RESISTOR 2,375 1T .12% F ICe0+=100 16295 | CL=1/8:T3+23T1+F
ATAIRSI 0157-0214 3 RISISTOF Lo2I0 1T 4129 F FCad»-100 26948 | CA=1/R<T)-1213F
. ALALRS4 0475 3-4453 z RESESTOR 402 LT A25W F TCa0e~100 19045 | Ca=1/8T0=4020-F
ALALZSS 0157-0174 RESTSTIR R.21K 1T ,12% F FCw0»-100 28588 |CA-1700T0-1200F
C | Aaralrse 0573-445) ' RESISTOR A02 1t L1250 F TC#04-100 24588 | CA<L/B-T3-A02R-F
' ALAIRST 06948+44139 2 RESIATOR 3.24K 1T ,12%5W F [C=0s-100 16299 Chel/8-T0-2241-F
ALALASE 0T57-03 44 RESISTOR 51,1 IR L1258 F T{e0+=100 2458 | ca-lsroTOun1RL-F
ALALRES 069 8-4439 RESISTOR 3.24K 1X 125 F TCe0+-[00 18299 [CA=L/B-T0=3200 F
. ALALRSO 0757+042% z RESESTOR 11K 1T .12%e F TLens=100 28348 | ca-1sn-TO1L0L-F
ALALR 61 usA3-10%% 2 RESISTAR 1M ST 259 FC TCe=300/+900 01121 [eA10ss
ALALRS2 0757-044% 1 RESESYCR  J2o1K 1T 023k F TCa0e+1Q0 29546 | CA=1/B-T0-1212F
ALEIRSD 0T8T-0448 2 SESISTUR 1JOK 13 125 F T{s0s~100 L CA<1/8-70=1301=F .
. ALALR &4 OL9a-4478 1 RESISTOR 48,2 1% ,125W F FC=0e-)00 24546 CA-L/A-T0-4832+F ;
AlLIRES 0157-044% IS RESISTOR 200 L .12%4 F TCe0s-100 24548  |ca-17r-TI-2002-F :
ALALR 66 0757-0459 t RESISTCR 56.2% 1% .125W F FC=De-~100 2e54b [ CAST/RaTO-5822-F S
. ALAIRST 0751-0230 22 RESTATOR LK 1% o12% F TCude-100 24545 CA-170-T0~1001-F
ALALR&B QLTN-44%3 3 BESISTOR 37.4% 1T .12% F FCs0s-100 24568 |ca-Lze-To=37ez-F : '
ALAIRES 07570483 15 RESISTCR 100K 1T 1259 F TCeQe=100 24546 C4=1/R-TO=100)=F . o
. ALAJRTO 073T=0440 RESISTCR 7,5k [T .125% F TCe0s=100 24%486  |ca-1/8-TO-7501-F _ -
ALALPTL 0757 0219 1 RESISTOR FXD 316K 1% 125w F 24548 [CAVBIONMF '
ALAIRT2 0757-041 RESISTOR 2.4% 1% ,12%% F YC20e+100 20546  fCA=1/8-T0=2431-F o
. ATAIRT 0T757-0457 2 RESISTOR 47,50 1T 123 F VC=0¢-100 24546  fea-1/8-T0-a792-F
ALALRTA 0737-0299 RESTSTOA 1K 1t .12% F TC=0+<100 28546 fLa-1/8-T0-1001-F
. ALALRTS ) WT5T=0418 AESTSTOR 511 1% LL25W F TCa0r+100 24546  JCA-1/B-T0-3110-F
. ALAIRTS 0737-837 RESISTOR 47.58 1T 1254 F FCe0e-100 26546 fCA1/8+T0-AT32-F
AMALRT7 0658-44T2 H RESISTOR 7,156 1T 1254 F TC=0s-100 28548  fCA-170-TO-71%0L-F
ALALRTE 0187-028) RESISTOR 2K 1% .12% F TCeQ+-100 28546 JCA-1/8-T0-2001-F
) ALALR TS 0757-028) RESISTOR K LT 21234 F TC*0s-1400 24548 JCA=178-T0-2000+F .
. AIALREO 0137~0200 RESISTOR IK 1T .12%¢ F TCe0+100 ze3%6 | ca-178-To-1001-F :
AlAlRSL 0757-0283 RESISTOR 2K 1T o12% F TCe0#+L00 20545 [ca-1/8-10-2001-¢
ATAIREZ 0737-02683 RESLISTOR X 1T J12% F TCR0+-100 245548 C4=178-T0-2001<F
. ALAIRA3 3737-0280 . I RESESTUR 1% 1T 4125 F TCe04=100 24544 [4=1/8+T0~1001~F
ALLIRES 0757-0410 5 AESISTOR 301 1% 129 F TCeQe=100 24548 Cae)/8-T0=301R=F
ALAIKAD 07570243 RESISTOR 2% 1X 125 F TCn0+=100 24%48  CA<1/78-T0~200L-F
' ALAIRAS 0715710420 7 RESISTOA 750 1T LL25W F T(=0+-100 24546 C4=1/R=TQ=T51=F
ALALNBT 0757-0230 RESISTCA 1K 1t 1256 F TCm0#-100 245458 JCA~178+T0+1001~F
Alalnan DI57-0394 RESISTCA 51,1 1T 125 F TC=0+-100 24548 CA-178-10-31R1-F
' ALAIRAY 0757-0401 RESISTOR 100 LT 2254 F TCe0+=100 24545 CA=L/8-TO=101+F
ALAIRSO . 0157-0428 2 RESISTOR 5,156 4% E25W F TCx0+=100 A48 CA-178-TO~S11L~F
ALAIRSI Q758-0006 1 RESISTOR 10K 5% «354 F TCe0e+100 24348 C3v1/4+T0w) 0022
. ARALR92 0T37-0407 s RESISTOR 200 13 .12%W F TC=0»=100 . 24546 Ch-1/2-10-201=F
‘ ALAIRSY 0757~0453 H RESESTOR 30.1% 1T .125% F TCs0+-100 24548 €=l /8-T0:3012-F
ATAIR T4 Q787-de2t RESISTOR Xa%K 1L L125W F TCeQ4=100 24348 £A-1/B-T0-1501F
. ATAIRDS 210%-32EL H RFSESTOR-VAR FRMR LKOHM 10T € TOP aDJ 73138 T2PR1K ‘
ALAL19S ' QrST A0 2 RESISTOR 2 21K 1% 128WF TC=0+-100 24546 CA1RTOINTF
PIELIRST CE B20% 4 RESISTOR ¥ 23K 15 126W F IC=0 4100 15269 Cd *BTQ1411F
ALALA98 0608 3530 1 RESISTOR 470 0 8% 125WF TC=0+-10¢ 05524 CMFRE.2 T}
. A1A1259 0167 0oz RESISTOR 221 12, 1Z5W F TC=0+-100 24546 C 6102 RF
Ala1a100 06934455 RESISTOR 37 4K t%s 125W F TC=04-100 24546 Ca1,870-3142F
ALALR102 0757 0454 ) RESISTOR FXD 322K 1% 125 W F . 4548 CALETO JI22F
. ALAIR1O2 T8 1-0305 9 RESISTOR 82,5 1T L1258 F TCaQ+~100 24548 CA=1/B-TI=N2A5+F
. . AlAlx103 2100=32%2 3 RESISTOR-VAR TRAR SKCHM 10% € 10P ADJ 73138 TPASK
ATAINICH 8984455 AESISTOR 3T44K 1T L2%8 £ TCad#-10¢ 24544 Carl/8eT0e3 a2nF
. Alala105 0737-0399 RESISTOR 82,5 1% .125W F TCa04-100 24548  JCAcLP8-TO-B2R5F
FYTILYT.IN Q7370044 2 AESISTOR 33.2K 1Y% 5% £ TCrO4= 100 19701 KETCL/2-10-3322~F
ALA1R107 0747=0416 RESESTIR 511 1T J13% F TCeQ+-L00 24548 CA-L/8-T3=51400F
. ALALR 108 01%7=0s8lb RESLSTOR 1L 1% 12% F ICe0+=100 FLEEYS Cosl/d+TI+S11A=F
ALALF 109 0737-0399 RESESTOR 2.9 12 1254 F TCu0e=100 24348 CAe1/8-T0=0205=F
) S1ALALLD 07570044 RESISTOR 33.2K LT .5W F TCs0+-100 1270% METCY/R-T0-3322=F
. ALALPLYY 06983725 RESESTOR Eoh3K 1% .L25W F [{s0#-100 16299 fractsa-Toe1001-#
ATALRELD 0741-0028 . RESESTOR LZK 3% 1N NO TCwQe=200 24546  [FPI2~1-TO0-)202-) -
ALALPLILI 07s1-0u28 RESISTOR 12K 5% IN MO [CwDe=200 24548 |FPI2-1-T30-1202-J Q
ALALRLIA 0757-0399 RESISTOR 82,5 LT 125w F FCa0+=100 26546 JCA=L1/A~TI=BZF3-F :
. . ALAIRLLS 0757-0399 . RESTSTOR BZ.5 IX 212%w F TLeD+=100 28548  [Ca-178-70-0205.F °
d
3
| 5
1 - .
. See introduction to this section for ordering information '
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Replaceable Parts Model 1222A |
Table 6-2. Replaceable Paris (Cont'd) ; . m
HP Part . Mfr ﬂe '
Reference Qty Description c M#r Part Number n
Designation Number ode Py
o
ALALYLLA 0781002} RESISTER 12K 58 W NG TCedes 216 2550 P32.)-TO0- 122 i : .
AIALALLT WTE L=k 38 RESISTOR LJK ST Iw MU TCafes299 IS 79 FEA2-L "30- 1232-2 i
ALALETLA BIE T2 CESISTIF B2a% L6 #329% F TOxde-10d 26564 Fhnl /R -TO=A2RSF P
AALSLYD T RESESTOA A2.E (X L 129W F TCeds=~100 24%n CAL/N=TI- 528 F o
ALELEL2) IFEI=LIET 1 | <Estsror 199k pt o129 F TCeded0 [ [T Y7 R S ELE T [ ]
ALAIRYZL 0767-0817 RESISTOR 511 1% 125WF TC=0+ - 100 24546 |C41B-TOS1AF i :
AR ERY QI57-CRIT REGISTOR 511 1% 125WF TC= 0+ ~ 100 ses  |CarBTOATIRF
2LALE12Y U237-023) RESISTOR 1K 1% 128WF TC=0+ - 100 245t C4-1/8-1001-F .
Lrr1012y U504 % RESISTOR 20K 1% 125W F TC=0+ ~ 100 24%48 | CA-TBTO2002F y
ZIALRI2Y RTITRTEN 5 RESISTOR 2.B7K t% I25WF TC=0+ =100 lezeo  [Ca-1E-TO-287VF J
RIALEL2S NOT ASSIGNED ! !
ALALPLET GTST=0242 RESESTOR 221 1% L1284 F FCsQr 100 24906 Jeaslgn.TI2210.F
L1A1F 2R 230- 12359 1 RESPSTAF~VAR TRYA 200 K4 10T € SICE 20J TR T2XF200 |
ALALRE2Y WATH= 3T 1 RESISTOR P15 1T J02%W £ TraGe-100 16200 Jra-L/n.T)-715A-F : i .
Atariiia FTLTESTEN 1 RESISTOR £,065% LT ,12% F TLed+-100 16298 fU&-17-TO-885L F ‘
AIAIR1D) 21903207 t RESISTOR-VAR TAMR SMiHM 10T { SIDE 474 12697 1185X-5u2 i
ALaRAld2 072 4=w0 i 1 AFSISTCE 20m 98 28w £ TCads (00 24545 (51 /4-T0=2002-) ! .
A1aL8Y ILIkiEn? 1 SMITCHME PR =STA QOQF 28480 3101-0%81
ALALS2 3101=-1910 1 SwiTCH 2848L MOL-1%3) .
ALBLUL 1820 0474 1 IC SN74L 04 N orast SN7ALOAN
ALAlYZ 1E20~0054 3 IC SNT400 N 0r129% 5MT400M
Elalud LE20-3112 1 IC SNTALS TA N 0L255 SNTALSTAN
AlRlun 18200370 1 SN7AHOON or2ee SN74HOON .
AALLS 1220-0537 t ICENTA 13N oLz9s INTALIN
Alalus 1A20-00%% IG SNT400 N 21208 ENTA0ON .
ALALIT 182:-CTL3 1 |G SNTZH1G6 N or2es SNTAMLOGY
ALALU® 182¢-07 ) i 1€ SN74122 N TELES 5NTAL22%
ALALVEL 1902-3125 ) DIQOE-ZENER. 6 G8Y VZ, 4W MAX PD 04113 52-10839-138 ‘
AlEveZ 1902:3092 2 DIODE-ZNA 459V 2% DO-7 PO = AW TC = D2t 04713 5Z 10938:96 .
FYPSVLES 1902-3092 DICDE-ZNR 499V 2% DO-7 PD= AW TC= 012% 04713 52 1093866
alalves 1902 6048 ) DIQCE-ZNR 6 BIV 5% DO7 FD=04W TC= B12% 02037 5% 30016:134
AlAlves 19020064 1 DICDE-ZNR 7.5V 5% DO-7 PO= AW TC= + 05% 04713 SZ 10938146 .
F133 022061911 1 SWLTCHy PATARY, TImE/SDIV 13480 mzoei1an .
ALi2up) QL220-00624 1 ARACKET 2phoC oL220-0r s 2h .
Alazul 21003911 1 RESISTUN=VAR 25K 20t C2 23483 2100381
att2al 01220~£4%33 1 |swizeq, Pro TEME/OLV 28450 fo1220-86333 [ ]
ALAZALEL J180-221% CEPACITOR=FXC 1D00PF +=5T JOOWVIC MiCh 20480 o1e0-2214
ALA2AYCE Vleu-1€54 1 CAPACITIR=FXS LQ2TUF +~-10% 250WVOC HIT mas L DGIPM 4770K
ALAZAICY O180-1745 % CAPACITGR-FXCE 1.5UF+-~10% 2090C T $626% 1500157 %302042 : .
ALAZALCH JLNG=D22F 1 LAPLLETINT FXOE JIUFe=107 LONDT TE-3% N 56030 150033¢ X201042 !
ATAZAIRY 0757.0420 RESISTOR 7L0 1% 125W F TC=0+.100 02273 CEA-853
AVAZATRZ 0757:0200 16 RESISTOR 5.62K % .125W F TC =0 +-100 24546 C4 18 TO-E621F .’
ALAZAIST 31301635 ] SHAFT AND INDEX ASSY 28480 3130-1635
AlA2R2 01220~-64522 H SWErCH, PN TIMEMNIV 20440 01220-6K%22 .
ALAZA2A Y 06883327 t RESISTOR 392K 5% .125W F TIC =0 +-50 05524 CMFB5.T, T-1
ALA2A2R2 0668 £858 1 RESISTOR 7.96K 5% 125W F TC=D+.50 05524 CMF /551, Tt .
ALA28283 0658 6885 1 RESISTOR 20K 5% .125WF TC=0+.50 03888 PME 555 |
AlAZAZR & 0658-7793 ) RESISTOR 99K 25%% 125%W F TC=0+.50 026065 MF4e /8. 10-8501-C
AIAZAZDS 05685573 1 RESISTOR 50K 5% 125WF TC=0+.50 24546 C4.1/8-TO-5002.0 ,
AYAZA2SA 049877 1 RESISTIh LOAK 51 L12ik F TCa0#-50 aians  |euEsan .
K1AZAZF T 04564217 1 AESEST.]T 200K .5 125k F TLe0s. 100 a33aa PN 8RS
ALAZIZR S 0894202 1 WESISTAT 800K LT L12%% € FCads-130 LIPS B LT VIO Y —
‘ ; ]
A2 {01227.08537 VERTTICAL ASTEMBLY 28anac [ 01222-48537 -
1
A2at 01222.68528 ' DELAY LINE DRIVER ASSEMBLY
A2A1CH 01400919 1 CAPACITOR-FXD 39PF 4+ 5% 300WVDC MICA 72136 DM15F 380J0300WVICR .
A2ATC2 Q160-2207 2 JCAPACITORFXD 47PF + ~ 54 300WVDC MICA 28480 0160-2307
AZAIC3 01602307 CAPACITORFXD &TPF + ~ 5% 300WVDC MICA 28480 0160-2307
AZAICS 0160-2940 y | CAPAGITORFXD 470PF + —5% 300WVDC MICA 28480 0160-2940 -
AZAICS Q1B 1704 ' CAPACITOR.FXD giectialytic 470F 2 10% &VDC ' 6299 1500476x900682
AZAICRY 19010635 DIGDE-SCHOTI‘K; 8480 15010535
AZAICR2 19010535 DIQDE-SCHOTTK 28480 1907.0535
F PR LAY NSE, PEY AJALT - -
FIALP2 12510568 F4 CUMNEETE y PLST TYPE 1480  |1251.0568 c
A201P 3 12510568 CINNEZTLEy: BCST TYRS 2848¢ 1251.0568 Z
@ =
! 2
E ||
See Introduction o this section for ozdering information .
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Model 1222A Replaceable Parts
. Table 6-2. Replaceable Parts (Cont'd)
HP Part . Mt
\ Reference ‘Qty Description g Mfr Part Number
Designation Number Code
a2l 1653-003s TRANSESTAR pre S| PledloMw FY=-I504ML 28470 1853011
A2RIQ2 1631-udle TRANSESTUR Phe AL PrediumMp FTediqupnl 284PQ I853=C2
AJALGY Eedy=1"3e TFANSISIGH PA2 ST POadiomw FTu280MBI 2AAR0 18%3 0uie
AEL104 150208 TRANSLESTUE FAP ST PLa3LdMw FTe2%04KL ZRARD 1851~004r
A2L1R}Y G157=-0h10 RESEETM™ 3N LY W)25W F TLe0s~L)¢ 24848 CA=-L/R=T. =3 2 0aF
AZhIn2 DI T=U2 N FASESTPR Lla % -'20a F TLeQe-100 FL3-27 ) Ca-1/70-To=p Q)L -F
AZALRY LLRREIEY ¥ HESEST. LMok 1% L12%w F TC=)e-100 2454k Casl/-TO-104Y F
A2ALR A 073T=0414 RESIST IR gl 17 ol2% F TCe0# -lQ0O 2A5A4 Ch«1/8 Td-A01E-F
A2AMRS g757-02%) PESIE A K 12 +125m F TCade-f00 24544 Chel/R -TY-1ONInF
A2EIRS 757-03Fs & RFHeSTAF 20 1t 125 F TC»0e-100 19701 MF&CL/I-FD 206 X2+F
A2ALRT ['[ 4], B TV 1 wpt ESTER 127 1% 123w F TC=Qe-100 1629 Ch~LIP TO=L2TF=F
AQRLRA ITT=0ALT? L PES*SIDR %62 1T oJ2% F TCeQe-100 2455L CA=3/B - T0=5020R0F
AZALFY FRERCEENY 3 RESEITOR J3.01K LT 13%K F TC»de:100 LY.L Coe-L/8-T3-¥)11=F
AQALRIQ G598=3224 1 HESESTOR AuA9% 18 12% F T(=0#-L00 18259 Casl78-TRrcan]~F
A2xLRIT 0h e~ SL4) RESESTOR 247K L% L12%W F TCeOe 100 Lhiae C4=1/R-T0=28T]-F
A2A1R12 grea=3131 EESISTAR 2,87k 1% .12% F TCaQe-1u0 [L¥OL) Carlfa~TQ2ATLF
A2A1%13 Aes 0«11 51 MESISTCR 2487k 1T 4k254 F TOnYe-130 182c0 CA-L/0-TO-2071-F
AZRLIRLA J658-4%35 4 RISISTUR 2.4G¢ 1% L1254 F TCa0e-100 1259 Enel/B-TOe2ANYF
ARalPl3 ELLERSE %} RESESTOR 2.48K L% L12% F TCa0e 100 12289 CAsY IR~ TO=259)=F
AZRIA LA +15T-031s b4 RCSESTCE #2,.2 1% o12% F FCe04~100 24545 CAL/P-TQ-42R2-F
AZ2ALRLT WIS b EESISTCR 42,2 LT 125w F TCudé=100 24545 LA=L/8-FO=4202-F
AZAlS LY NST-03ka RESESTUR 29 MY 129 F 1C=0+-100 19701 MEACL/B=TO2062-F
A2A1R19 WIETeL MYy RESESTZP 20 L1t .12%W F TC=Qe-l00 19701 MELCLIR TQ 2u5%.¢
LY L3 L] PEASLR] EH RESJSTUR 2,47x IT 212% F Tis )0 10O L2267 Ta:LfRTI).2n/2 T
AZAIR21 0€68-315! RESISTOR 2 87K 1% ,125W F TC= D+ - 100 16799 C4- 181702871 F
AZAIRZ22 0757 C403 RESISTOR-FAD 121 OHM t'% 125W F 24546 CA- VB TO- 12T F
A281R23 G5} 0250 1 RESISTORFXD 6 100K %1% 125W F TC =0 2 100 24546 MFAC1B-TOB191F
AZAUT 1621 0002 ] IC CA3045 02735 CA3045
AZelval 1732-01 28 1 DINDE~IAK 2.&LY 5T 0O=7 PDa.bx TCr=u 2737 L %] 52 1(939-1s
A2A2 3 VEATICAL AMPLIFIER ASSEMBLY, NSR:QRDER A2
1
Azazcl GIRC=GA2n x CAPACITOR FXD 470 UF 25WVOC 28480 BIAT-GA2A
A2AZC2 VinG=421} CAPACIVUR=FED JIUF #=20% SCWYDC POLYE 24430 0160 421)
A252CH QLB0=~ . 4?5 2z CAPACITOR FXD 4.7 UF 250 WYDC 20480 0180-G42%
BRLACH OLArCals 2 CAPACITCR FXD 22 UF 260 WWDC FLEY.T:] 0180=ch 26
A0S 0189~-0423 CAPACITCR FXD 4.7 UF 250WYIC 2R4AEC clan=-1;2:
AregCh Uts)-042é CAPACITOR FXD 22 UF 250WVDC : 28480 O180-04286
A28ZCT el 3719 13 CAPACITOR=FXDL +Q4BUF #=10% 230WY0( MEY FLELL 0la0=-371¢
" A282CH F16d=2447 - CAPACITOR=FXD 4TQPF »~10% 1009wVOC CEX ZB4H0 0140~ 344T
A244C8 Olsd=3451 CAPACITCE=FXD JOLUF #20-20T 100wWVDC CER 204*0 0lag-3a8)
AZAZCIC VU l6d=34%1 CAFAGITCR-FXD +OIUF »20~20% LJOWVLL CER 28480 JLAD- 34530
A222C1L QL80~0424 CAPACITOR FXD 470 UF 26 WWDC 28440 Ql8Q-04 24
A2a2C12 0162-2L 41 L CAPACLTCE=FXD &30PF #=20% L0Q0WYDC CER 20480 0t40=2141
A2A212 Q1802423 CAPACETCR--FXD LOGUF »350+10% 2%vEL AL 2RARD 01800423
A2A2C14 0180-0424 CAPACITQR FXD 370 UF 26 WvDC 28400 01080~0424
A242€1% 01800423 CARACITOR=FXD 100UF +30-10% 29YDC AL s 29440 OLBO=0423
AACES Pl60~205) 2 CAPACITGR~FXD JIUF o+20% 10J0uWVDC ™E1 28480 0180-314L
A282C17 J121-008) L] CAPACIYCR T WARE TRMAE LERE 5.5/19PF TIAG DYLLPSE 94
aazcla e12L-90a0 L] CAPRCIYrE L NMARE THWPt CERS 2/8PF 1389% OVI1PiAA
A242¢19 OL4o- 0191 2 CAPMCITUR=FAD 36PF +=3% 300uWv0L MICA T2LMe NMLSF580J010QwWVICK
AZAZC26G D12=-ugst CAPACITORT waRy TRNMAL CERE 5.5/13PF Tigeo NYLIPSL 3A
AZAZC2L 012)-0060 CAPLCITORE VARG FANNL CEAL 2/BPF 7399 OvLIPSeA
AZa2ac2l Glog=2%40 CAPACEVCE~FXN 4TUPF +=5% 300wvEL MICA 18430 elan=2540
A2R2C22 GIeu=3128 ? CAPACETNS=FX( +OLUF +~102 A0IMYOC MET 04RO QL60~ 2228
A2M2C 24 Clod=34s7 CAPACTTOIn=FX[ 4T0PF #~10% 1000WYEC CER 28420 GLAD - InaT
A242C23 Dlid=34d? CAPACITUR-FXD ATOPF #+108 1000wNOC CER 2R430 ULEN- 384T
AZAZCTA 0140-295% CAPACTTIR~FXD LONQPF #80-20F LO00NVIC 18480 01602359
A2AC2T 0140~29%% CAPACITE P=FXD LOQOPF +A0=-20F LOQUWYOC 28480 0160-29%¢
A2a2C28 0Ll80=255%9 CARPACITZR=FXD LOCOPF #AQ=20T 1090wWYOL 28420 Q1802957
S2h2C26 JL5U~00% % 2 CAPACITOFXD 3. 9PF #=,252F 3Q0myDC CER 28480 0k50-GOS%
A2420230 0150=3581 CAPACITOA=FXD LLUF +=20% 1000WVLC »IT 20480 0180=-3511
A2A2C31 0121-0051 1 CAPACLITURE VARE TRMAL CERE S.571CPF 13809 DVLIPEZIAN
A2R2LI2 0121-00e0 CAPACITIR G WAPY TEMASL CAhi 2/1PF 7359 DYLLPSES
AZAZCI OLA0~0191 CAFACETOR=FXN S6PF +=51 J00wyIC MLCa T2118 DMLSF5&0I0300wVECR
A2A2CHN Q121-0021 CAPACITORE Vang TRMAT (ERg S.3/109F 73679 MWLLPSL AN
ATLICIS oL21~0Qa0 CAPACLITCRY VARG TRWR} C5RAs 2/4PF Tansy CVLLPSEA
AZA2C3S Q180~2940 CAPACITOR=FXD 47OPF +=5% J004¥LC “IcA 28480 D160=2950
232CHy7 GUEO=1224 CAPACETORFRD JOIUF #=10T AQIWWIC MET AMRO Olov122s
A2a2L38 C130-3447 CAPACTTOR=EXD 4T0PF ++10% 1300mVO( I4R 28400 0lod-34cT
AZA2LYY 0150-3447 CAPARITOR-FAD ATIPF +=101 1000WVO{ CER 28480 QLo0=33 4T
A28 204G Bleu~-29%% CAPACITOR~FXC LOQIPF *230~20% 1Q00WYIC 21480 Q160-2357
A2L2CHL D160=2%59 CAPACITPU-FAD LOOOPE #80=20T 10V0wWVIC 23430 01802939
EEL 20 N2 JL60~295% CAPACITOR~FXD LOQOPF +80-20% 1COOMVOL FLLY T 0140~29%9
AZhCe? D1%=ya3? CRPACTITOR-FUAD 3. 30F +-,2%9PF 5Q0uwiHCL CER 28430 0150-00%3%
Ale2Cok Glad-421) CAPACYTOR=FXL L1U" »=20T7 SOWVDL PULYEZ 28420 Or40=A21N
LQA20K% 01a0=32918 CAPACITUR-ERD oudSUF #80-20% LOuwVCC CEE 28430 GL60-3203

See introduction to this section for ordering information
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Replaceable Parts Model 1222A
’ i
Table 6-2. Replaceable Purts (Cont'd) . e ]
c HP Part - Mfir
Reference Qty Description Mfr Part Number B
_ Designation Number Cade
A2AICAB 0180=4213 CAPECITOR~FRA LTUF +=20% 5QuveC POLYE 20880 |otan-s21 .
AAZCAT O le0208 CAPACTTPE-FXD JQ25UF »80-208 TOUWYDC CEA | 20420 ] olbo- 2200
420 2048 ‘ V121-04 7% 2 | cAPACITOR. VAR 2 22 PF /480 JOR21-0ATS
AZAZCAD ‘ QL2L=04T5 CAPACITOR VAR 222 PF 26410  JoOLz1-0475%
AZAZCE0 0la0=295%y CAPACIYUR=FRD LQQOPF #4C=20F LONCH VDL 28480 OL1AN=295% .
AZAZCSL DL8Y-255% CAPACITCRSFXE T00UPF #30=-20% 1000WVOC 28480 | 0160-29%9
AZRICED DI1EGQIEE CAPACITOR FXO 2.2 UF +-20% 20WVDC TA B526D 1500226X002042 .
A2A2C8) Q1834213 CAPACITURSFXT L LUF +=20% S0WYDC PELYE 20580 | 0Bad-42b)
A22 2056 B lod=320P CAPACLIDR=FXG «O2IUF #80 X 1CNWVRT CFR 12420 oLad=13203
£2£ 2055 0180=4213 CAPACITURSEXE J1UF +=20T SOWYNC POLYR 24420 | oOls0-a213
A2R2C58 DI80=3204% CAWPACITOR=-FRAM LOMSUF #3Q-20% LOOWYEC CE? T84K0 gL&0-3201 .
AZAZC57 Oleg=345L CAPACITIR-FXD JOWLF #80-201 LQWVDIC CEA 480 | 0160- 0451
AJL2C58 oled=4213 CAPACITIR-FXD oIUF #=JUT S3WVUEC PLLYE WaAz0 | O18D-421Y
A282059 OYau=4213 CAPACETIR-FXG oIUF #=2uT SUWWIC POLYE 20480 | 0189-421) .
L2A2C62 0149=-0202 : L | CAPRCITOR=FXD IS5PF »=53 5Q0WYIC NICH T213¢ [ OMLSZ15900500WVACE
A2A2CH1 oley=-220% 1 | CAPACITAR-FXD L20RE +- 5% JOCWYEC PICA 21a80  oren-220%
A2A2CE2 0180 3461 CAPACITOR-FXD .01 UF +80-20% 100 WVDC CER 7480 0160 3451
A2A2C61 0160 345¢ CAPACITOR FXD .01 UF +B0-20% 100WVDG CER 28480 0160 3451 .
AZAZCR) 18010743 24 DICDE~PRE RECT #Q9¥ 75044 02682 INAOOR
azaenz 1£01.0743 CICOE=PWE KECT 830V T5O0MA 02682 In4aos
AZA2CR) 1901743 DIGOE=PwR KECT 400W 752MA 02642 INACOL
A2AICRA 18011743 CINDE~FWR RECT AQOY 750MA 02682 INAOCE .
AZaCRY 15010743 DIODE~PWE RECT 400V TR0MA 02e82 IMAGOE
BZA2CRE 19010743 CIGNE=PWR FECT »QQV T5GMA 02682 MA L .
AZR2CRT 1501-0743 DIODE-PnR AECT 4J0¥ THJMA 02682 O
AJAICRY 19010743 CIONE~PwR RECT A00W TRIMA 02642 INS30E
AZALRY 18010743 RiCheé=Pwit REICT A00W TS5OMA 02632 NSO
AZAICKLD 19010743 CIADE=PWE RECT #00¥ 733ma 02682 INSCOS .
R2E2CR1L 18010743 UELODE-Pwk RECT AOUY 787MMA 02682 IN4QO4
&2402CRL 2 1901.0743 CIODE=PWwh RECT 200%W 73QMA 02682 114004
A0 2CRLD 10010743 GLODE=PWA RECT 400V 730MA 02682 INAQQH .
AZAZCRLA 15010743 OIPOE=PWR RTCT A3V T50%4 02682 1MNADOS
A2AZCRLS 18010743 MICOE=PNR RECT 400V T30MA 02682 INAOOA
3
azazenLs 190710743 CLCOE-PWR RECT 400V 7$0wA o e [ ]
AZAICRLT 19010743 CICDE=PWR RECT 400V 77 ~L 07682 IN40Q
AZAZCRLE 18010743 DECDE=PWR FFCT 40OV ~ suMA Q2682 INED0&
AZAZCALS 1801-0743 CIOOE~PRR RECT AUOV 5UMA 02682 INAOCA
AACR 2O 16010743 CICDE=PwR RECT 400V 750MA 02682 IN40QO4 .
AIAICR2L 1905~C3T8 CIODE~GEN PRP 33V 30MA 28880 190L~04 18
AAZCRI2 15010378 DICDE~GER PRP 35y SCMA 28450 1901=737s
AZAICNDD 1501-0)%8 s DICOES MULTE SILTCONS DUAL 04713 | MSDBLOL .
AZAZCA2A NGT ASSIGNED
AZAICR2S 15031~-0374 CIDDE~GEN PRP 33V 3SOMA 28480 19010378 )
A2A2CR26 1901-037 : CIODE=GEN PRP 33V S0MA 28480  [190t-037s .
A2AZCN2T 1501-0358 CICOEr MULTE SILICONG DUAL 04713 [HsCalcL
A2A2CR28 NOT ASSKGNED .
A2A2CR2Y 1901-0358 QIODET MULTE SILICONG Buat 0a7L3  fRspslol - .
A2A2CP30 19501-0358 DICDEL WULTe SILICCNG DUAL 04713 [ msoalal .
A242¢R31 1501-0358 DICDES MULTE SILICONE DUAL 0ATI3 | MSpDaLOL .
A2ACRIZ 1901-0358 CIODEE #ULTE SIL ICOM; DUAL LI &) rSDalOL .
AZARDD 1901-0040 DINDE=SWITEHING 2NS 30V S0MA 28480 1501~0040
AZAZCRIA 1901-0040 DIODE=SMITCHENG M3 3OV SCHA 28490 1201-904%
A282CA3S 1501~0040 DIGOE=SWEITCHING INS 30V S0ME | 28490 1501-0040 .
]
AJAZCAIS 1501=0040 CIODE~SHITCHING INS 30V S0MA 20480 1901=-004)
AZA2CRIT 1501=CC40 DIODE-SMITCHING NS 30V 3SoMA 25480 | 1901-0040
AZAZCRIE i 1501+0043 CICOE-SWITCHING 2NS 30V 50mA 28480 1501-0040
A2A2CR19 1501+0040 CIODE=SWETCHIRG NS 30V 504 28A80 L30)=00MD .
A2820049 1501=0640 DIOOE=-SWETCHING 248 30V 30MA 20440 . {1901-0080
A2A2CRAY 1501+0040 DICOF~SMITCHING INS 30V SOMA 23480 | 1901-00A .
AZA2CRAZ : 1501-0043 CIODE-SWITCMING NS 3OV SOMA 28480 1901-0040
A2A251L 1250-0518 3 | CCNNECTORIBNG : 28480 | 1250-0518
AZA2N2 12%0-0511 CUNNEC TORIBNC 28480 1250-0518 .
AZA2JY 1:50-0514 CONNEC TR BN ) 20480 | 12%0-0513
a2a1 9140-0114 v Jcor-ran moLoED RF CHOKE louw ot 226 | 187102 .
AZAZNRL 0340-05 10 1 INSULATOR-XSTR 28480 [ 034040530
AZAZMPZ 0122001201 [ BRACKET, BNG 28480 | 0322001201 .
AZAIMP] £340-0473 INSULATOR-XSTR THERMA FILM 28480 0340-0473
AZA 231 1834=0573 ] TRANSISTCR NPN $1 PO=20w FTaloNnl 28480 1854-0573
A2A2Q2 1854=0002 2 TRANSTSTOR NPN ST PD23Qu FTedup2 WA80 1854=0402 .
423203 1854~ 0402 TPANSISTOR NPN S1 POw 30N FTudsp? 20480 18%4-0402 -
A2A204 1854-0008 TRANSISTOR NPN 5t T0-18 PO=380MW N3 IN708 g
A2A205 18850262 2 | TRANSISTOR DUAL FET, SIN 18480 1856.0262 - .
bt
3
3 |
s
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Model 1222A Replaceable Parts
Teble 6-2. Replaceable Parts {Cont'd)
HP Part . Mfr
Reference Qty Description Mfr Part Number
Designation Number Code
A2A2q0 18540071 TRANSISTOR NPN St PD = 300MW FT = 200MHZ 28480 1854 0071
A2A207 1854.0071 TRANSISTOR NPN I FD = BOOMW FT = 200MHZ o480 1864007
A2RZCB 50601081 2 | TRANSISTOR, MATCHED PAIR 28480 50801083
A2A209 18650262 TRANSISTOR: DUAL FET, St N ~49480 1855 0262
4282010 18540074 TRANSISTCR NPN 58 PD = 300MW FT = 200MHZ 28480 1854.0071
AZA201L 18540071 TRANSISTOR, NPN 51 PD = 300MW FT = 200MHZ 78480 1854-007)
4242032 5060-1081 TRANSISTOR, MATCHED PAIR 28180 50E0- 1084
A28 2013 18530036 TRANSISTOR FNP &I PD = 310MW FT = 250MHZ 28480 1853 0036
AZAI01A 18530036 TRANSISTOR PNP SI PO = J10MW FT = 250MHZ 28480 18530036
AZAZO1S 18530036 TRANSISTOR PNP 5t PO = 310MW FT = 250MHZ 2B480 1853 0036
AZAZULG 1£53-00% THANSISYOR PhP SI PD=3ldaw Fr=2BCHp! FLEY 1<) 1#53=001r
AZANLT L85%=021% TRANSTISTON NPN ST POsDLOME F¥=30Qupl JHT13 iP5 3e8l)
A2k 0787.0449 RESISTCRA 20K 1% 125V/F IC=0+-100 24546 CA-1B-TO-2002F
AZAIRY 071587-0817 RESISTOR 750 1%, O8W F TC=0+-100 05524 CMF 852
AJAZR )} Q781-D068 2 RESISTCH & 1K 5% YW MO TC=0+.200 24546 FP32.3.TO0-51Q )
AJAZR & 07610069 RESISTOR B 1K 5% YW ') TC =0 +:200 24546 FP32-1-TOO:610Y 2
AZAZR S 07570472 1 FESISTCRA 200K 1% .125W F TC=0+4-100 24546 C4-1/8.T0-2003F
A2A2R G QT57- 04485 RESISTCR QOO kR o L25W F TC=Qe=100 24540 CaALJR+TA-100)-F
AZAIFT 0I5T-0479 1L FRISISTAR 1,828 1Y 125 F TCu0e-100 24548 | Ca=1/8-T0-1A71-F
AZAZRA 0757~0483 AESISTCR 100K LE L1295 F TCeids=100 24546 CA=1/8-TU=1003-F
A2A2RS 0157=-0304 RESISTOA 20 [T o123 F TC=0#=100 15101 WEACL/8-T0-20R0~F
AZAZRLO QIS T=-0273 RESISTOR 3.01K 1T L129W F TCod#=100 245480 Ch=L/R-TI=30L1+F
AZAZRIL TS I-0273 RESISTOR 3,01K 1T 12%W F TC=Oe-L00 28544 CA=1/B-10=301L-F
AZAIRIL2 OIST=00 W RESISYOR 2,21k LR 125w F TCeds-L00 F13.173 fh=1/8-T0=221L-F
A2AR1E 2100=-0%%4 T ARSISTGR=VAR TRMR 500 NH» 10Y  TOP ADJ Tilae TZPR5Q0
AZAZRLIA ATST-0401 l HISISTR 4RAL1K 1T .I2%w F TCsDe-100 24548 E&+1/B-TO+4AL2-F
AZAZR1E 0eF 3Ty L RESESTUR 23, 1K LY 1256 F TCe0+-100 0388k PMFES8al JA=T0 VY 2=F
A2A20 LA 0737-0440 RESISTOR 78K 1% N25WF TC= e ~ 100 24546 €1 VB TOTS0N F
A2A2917 o8t 2466 R RESISTOR 1 2 5% SWPWTC=0+ 150 11502 BW 20-12-1R2
A2AIRIB 06963518 RESISIOR 732 1% .125W F TC=0» 300 24546 Ca LA TOTI F
AQAZELS 07570438 RESISTOR S 11K 1% A25WF TC=0+ - 100 24546 C3 LETOBINF
AZAA 20 07870442 9 | RESISTOR 10K 1% 125WF TC=u + - 100 24546 C4.118.70- 1002 F
AR 2L IT5T-0442 ARSESINA LK LT +L2%W § TCsus 130 4546 CA-1/78-TO-1002-F
AZARP22 07310401 SESISTOR 200 LT 129 F TOeQe-100 k548 CA-1/B-TQ+201F
AZRIF 2D QBlL=-2480 RESISTOR 1a2 ST .9W Pu TCade-1%0 11502 EW20~172-L0R2r)
R2AZE 24 DT3T=-0427 TESISTOR 1.5K IT 1254 F TC=Qe=100 Fe3-21] Ch=)/8=-T0=150L-F
A2A2F 25 I757-0427 RESISTUR 1.5k 1% 41258 F TCsQe=100 FiL1) CA+1/8-TO=L401-}
AAZR2& 0558=24131 2 RESISTOR 23,7 1% 125 F TC=0+-100 o3ees PHESS=]s0-T0-23RT~F
AZRIR2T O757-0054 3 RESESTOR SU0NK 1T 5w F TCeQe-100 19701 MFTCL/2=-T0=700)~F
A2A2R 2B oevi-54T0 ) RESISTOR L1IK IR 125w F TCsQe=100 Fi3-L1] Ch=L/B=TO=} 11 2=¥
AZA 2R 2S A3 T=-0Q57 2 RESESTOR SSOK 1% 5w F TCmQ4~100 19701 NETLL/Z2=-TO=9901-F
ATAZR 30 08968~ 2139 2 AESISTOR 1041K LY L125w F TCw34-100 16289 CA=L/R-TO-L012-F
AZAZPIL 0757-00%9 2 [KESISTOR L% LT .54 F TCe0e=100 19701 | NFTCL/2-TO-L004-F
A2AR32 D4BA=2245 7 [RESISTOR 220K 3% .SW CC TCeQeds2 oltzl  JEPZ24%
AZAZR3Y 0757=0037 4  FRESISTOR 4,75 L¥ .123M K JCwde-100 24548 | CA=L78-TO-415L-F
A2AZR 34 QT5T=0437 RESISTOR 5.785% It 125w F TC«D»-100 24544 CA=1/8~T0-A75]1-F
AZAZAR 1S 074 7=-04JL WESISTGR 100 L2 129 F TCeO+-+109 13111 Ca-L/A=-TO~E0L~F
AZAZP 36 07570200 RESISTOR 5625 19, 125W F 1C=0+-100 24546 CAVBTOS6-F
A2AZF 3T 07570304 RESISTOR 81.1 1% .125W F 7C=0+-100 24546 C4-1BTOBIRLF
A2AZRIA 07%7-0465 AESISTOR 100K 1% 125W F TC=0+-100 24546 C4-1/B-TO-1000-F
A2AZR1Y 01570465 RESISTOR 100K % 125W F TC= 0+ 100 24546 C4-1/8TO-1003 F
AZAIP 40 07570419 RESISTOR €81 1% 125W F TC=0++100 24546 Ca.VETOEBIRF
A2AZPAL 0T3T=0449 RESYSTGR 20K LK 123w F TCwe+100 24 548 CA=L/A-TO=2002-F
AZAZRAZ II5T=0485 RESISTOR 100K 17 4125w F TCasDe=l00 20548 Ch+1/8- FO+1003+F
A2APRAD O751=0445 RESISTUR 100K L& 125w F TCsde=iao 24580 Canl/8~-F0-1003+F
AQAZR 44 LIYLEBITYS [ RESISTGR 422 IX 1254 F TCe0e-100 16299 CA-L78=-TO=A22R~F
A2M2PAS 07570485 RESISTOR 100X 1€ o125 F TCe0+=100 74546 | CA+1/8-T0-100)F
A2AIANS 01570497 AESISTCA 200 LT E25¥ F TC#0++ 100 245AE Ch=1/8~-TO~201-F
A2A2RAT 0b98~344T RESISTOR 422 1% 1254 F T(mOe-+10Q 15299 CA=1/78-TO=422R=-F
A2AZF 48 Q15T=04%" RESESTOR 10K Tt 125w F T(mOs-l00 24540 CA-1/8-TQ=L002-F
AQAZR AR 2100-0558 T RESISTOR-VAR TRMR 2JOL0MM 10% C TOP ADQJ T3t28 T2PA20K
AZAgnsc 075T=-y213 FESISTCR J.0IK 1T L1254 F TCed»- 100 28558 CA=1/8-TI~30LL+F
AZEIRSL 0757-014b RESISTOR 10 1% L1256 F TCe04-100 20545 {CA=178+T0=) QRO-F
AZRIRED 07157-0420 RESISTOR 7350 LT .125w F TCs0+-100 28544 Ch=1/B-T0=15]~F
AZAJRSY OT3T=-0429 RESESFOA 750 1T «12%w F TLe0#-100 28540 Ca-178=-T0-15)-F
A2PIRTH VbF3-4384 L3 ALSISTOR 54,9 IX o1258 B TCede=100 16299 CA+1/B-TO~04P§=F
A2D26 58 0a9=43 74 RESISTOR £4.9 IX . 125W F TCe0+=100 18299  |Ca-1/BeTO-8405.F
AZAZESS Q7570346 ALSISTOR 10 14 125W F TC=0+.100 24546 C4-VBI0-10R0F
AJLIRST 7570273 FESISTQR 301K 1% 12SWF TC=0+.100 24546 CA- v-T03011-F
A2AZR%S 0757.0200 AESISTCR 562K 1% 128W F 7C=0+.100 24546 Ca-uBTOS621-F
A2a2r 53 AT87D3G94 RESISTOR 511 1% 125WF TC=0+-100 24546 Ca.- 1B TOMALF
A2azZRe0 0757.0407 RESISTOR 100 1% 125W F TC=0 4100 74546 Ct UB-TQ10LF
AJAZREY 0757-0443 2 RESISTOR FXO ZOK 1% 125WF TC =0+ 100 24546 CA- 1R 10-20C2-F
AIAZRSZ 2100-0558 RESISTOR ~ VAR TAMA Z0KOMM 10% C TOP ADJ 73138 72PR20K
RIEIPLY 07570346 2 RESISTOR 10 % J28WFTC=0+ =100 24546 Ca- 18- T090R0-F
AR AN 2100-.0558 PESISTOR — VAR TRMA 20 KOHM 10% C TCP ADY 73138 TEPR20K
AZR2RAY Q757-0454 ? RESISTOR 332K 1% 12SWF TC=0+ ~ 100 24846 C4-1/8.T0-2322°F
1
See introduction to this section for ordering information
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Replaceable Parts Model 1222A
Table 6-2. Replaceable Parts (Cont'd)
HP Part Eogt Mir
Reference Qty Description N Mfr Part Number
Designation Number Ccde
ALIRE 07570230 RESESTOR Lk LY 1254 F TCuO#=100 18948 C4=178-TU-100L~F
A2AZRSTY VI5T=0Q31T - RESISTOA 133k 1T L125w F T%s0e+-100 450 C4-1/70=TO+1321-F
[YAFLYY 3757=-0280 ReSESIOE LK 1T o125 F FCeOs-100 24544 Ca«l/8-T0+3001-F
A2ATR L9 0458=244T 4FSISTOR 422 1% 1250 F TC=Qe~100 18259 Chnl/B8:Td=4220=F
AVIRTN 0757=0407 PESISTOR 200 LY .125W F TC=Qe-100 HES8 Carl/a-TN=201 %
A2A2ATL 157407 PESISTUR 200 Lt 125w F TC=04-100 24848 CA=L/B-TI=20L+F
[¥IF. RF] U757=-0280 PESISTAR 1K 1T .125Ww F Y¥Cu=Qs«)QO FILIYS fa=1/8-T0=200L-F
AZAZRTY OTST=-QM7T BESISTOR 1,234 5% o125W F TCwJe LOO 24545 CA+1/8-70=132L-F
A2AZE TA 975T=0280 KFSISTOR LKk L& 125« F TCe0r-10u 24540 LA=1/P-T3=100L-F
AZAZETS QIST=0410 RESESTCR 300 1T 225w F TL=0+-100 24548 L4=1/8-TO=3013-F
AZAIRTS 0T157- G427 WESISTOR 1.5K 1X o 12% F TC=0+-100 24544 CaA-1/8-TO~150L-F
A2AIRTT 075T=C427 RESESTAR 1.5K IR .120%W F TC=d#=100 26546 Ca4=1/870~1%01-F
ATRIRTR Q698=3411 RESISTOR 2347 1L 4128w F TCwde=100 axars PHESS.) } 30 2IRT~F
A2h2077 0757-0d%4 RESISTOR 900K LE 5w F TCeD#=100 15701 HETCL/2 -T0-900%-F
AJAIRAG 0BGA=54TY FESESTOR LALK 1T .123M F TCedewlog 24548 CA=3/B=TO-L1L3-F
A2a2R8L D157-0037 RESISTOR S5JK LT 0w F TCeOe 0O 15701 BPETCL/2=TO-57)3-F
AZR2RAZ 0698-310% RESISTOM 101K It ,125W F TCw0¢-100 16255 C4-1/R+TO~LOI2+F
AZA2RE) 0757=-00%9 RESISTNY 1M 1T 5w F TC=0+~120 15701 PETELE/2+TO- 1004-F
AZAIR 24 QaB&~2258 AESESTOR 220K 57 .%w CC TCwDeNE2 15 %49 FeQ245
AZAZRES 0157=0437 RESYSTOR 4,754 1T .12%wW F PCeds LJO 24548 La LA TI61%L-F
A2AZRNS 07570437 RESISTOR £.75K 1% 1258W F TC =0 +.100 24546 CA VB TOAISLF
AZAZRBT 07570401 RESISTOR 100 1% 125W F TC =0+ -100 24545 C4- 1B T010V-F
AZA2RAD 07570200 RESISTOR 562K 1% t25WF TC =0+ 100 24546 CA VB TOEE2TF
AZAZRES 07570304 RESISTOR 511 1% 125WF TC =0 +.100 24546 C4 VB TO51RATF
AZAIRSO 07570465 RESISTOR 100K 1% 125W F TC=0+ 100 24546 CA b TO- 1003 F
A2AZR $1 07570485 RESISTCR INOK 1% .12%« F TCade=100 2454 ts Lib-T)etOUD-F
A2A2R92 I757+0419 RESISTIOR 481 1T o129W F TCafe=30 24548 t4-L/8-TI=BBLKF
A2A20093 0I5T=044% RESTSTOR 20K IR 128w F IC+0+ 200 24%4¢ [4-LM=TO=2002-F
A2AIRGA BTET=0405 RESISTOR 100K 1T .125W F TCede=100 24548 C4-1/8-T0=100)=F
AZARGS OT57=0445 RESISTCA 100K L¥ .125W F TCeds=100 24548 Ch=1/8:T0-100%~F
AAZF G4 V49 8=344T RESESTOR 422 1% 125w F TC=0+-100 16299 CA-L/B=TO=4220nF
A2A2097 DT5T=04465 RESESTOR 100K 1% «12%W F FCe0s=100 24544 C4=1/8-TJ=1003-F
AZA20 58 Q757-0407 AESISTOR 200 1T .L2%W F T{wQe-l00 24545 CA=L/A~10=201 -F
AZAIRSE V658=-2447 RESESTOR 422 1% 1254 F ViaQs+- 100 14249 CA=1/8-YO=422R=F
AZAZR 100 075T=0442 RESISTCR JOK L1X E29W F TCaQ+ 200 24548 Ca=1/B-101002-F
AZAZR1OL 2100-05%8 RESISTOA=VAR TRMRA 20KCHM 102 C TOP ADJ 13138 T2PRI0K
AZAZRLQZ 0757-0273 RFSLSTOR 3,01k 1T <E29w F TOeds-100 24548 CA-1/8-TO-301L~F
AJATREDD QT5T=0340 PESESTCR 10 1Y 21256 F TCn0e-100 28048 Ch=1/8-TO=-10F0O-F
AZA2R 104 07570420 RESESTOR 750 1T .12%W F TOwds-100 28584 Cavl/u-TO-TRL-F
AZAZR YOS OT5T-0420 RESTSTOR T30 1T 125w F TCe=Oe-100 4% LaA-L/B-TO-T51 € ,
AZARL08 0668-4182 RESISTOR G645 1% 125WFTC =0+ ~ 100 16299 C4.1/8.TO.54RS-F
AZAZR1OT 06508-4384 RESISTOR 84.6 1% 125WF TC=0+ ~ 100 16269 C4 18 TO54RAGF
AZaR1208 07870346 RESISTOR 10 1% 125WF TC =0+ ~ 100 24546 C4-1/8 TO-10ADF
AZAZRIO9 Q7570273 RESISTOR 301K 1% .125W F IC =0+ ~ 100 244G CayBTOA0ILF
AZAZ1L0 Q7570200 RESISTOR 5 62K 1% 125W F TC=0+ — 100 24546 Ca1B-TOBG2LF
AAIMLL) 0757-0394 RESISTOR 51.1 1% 125W F TC =0+ 100 24546 C4-18~TO-5IR1~F
AZAN Y12 0757-0403 RESISTOR 100 1% 128W F TC= 0 +10¢ 24546 CA-ta-10-10t~F
AAIRVI 0757:0449 RESISTOR FAD 20K Y% J28W F TC 20+ 100 24546 C4-1/8.T0-2002.F
A2AIR1LA 21000558 AESISTOR-VAR TAMR 20KOHM 10% C TOP Ay 13138 T2PR2CK
AZAZRILS 07570046 RESISTOR 10 1% 125W F TC =0+ 190 24546 C4-18-T0~10R0~F
[YIF. AT 210U~0538 AXSYSTCR=VAR TRMA 20KGMM 1OE € T8 ADJ 73118 T2RR20%
AZaZ1LY 07570454 RESESTOR 31,25 1% 4125W F TCaQe-l00 FTEYS Ca=1/0-Y0-3322-F
AZA25118 075T=-0280 AESISTOR LM LY .12% F TC*0s-i00 PI3ITY CA4+1/8=-TO-L00L=F
A202011% o757=0317 RESISTOR 1.33K IT L1254 F TC=0#-100 24548 Cael/A=T0=E33L-F
AZAZRI20 0751=02%0 RESESTCR LK 1% 4125 F ¥Ce0#=100 24548 Caat/A-TO-100L=F
A2ani2l VA8 B 2447 RESISTCR #22 LR ,12%W F TC=Qe=130 14259 CA=L/B=TO=A220=F
AZBTRIZ2 0757=0407 RESISTOR 200 1X .125W F TC=De=100 FLLIYY L ~L28-TO=200-F
A2ARE2Y 0757-0497 RESISTOR 200 1% 125w F TCeQe-100 24548 CA=378-TO-201~F
AZAIRIZS 0T5T=-028) RESISTOR Lk 1% .12%8 F TCa04s100 24548 C4-178-TO=100L=F
AZARA2Y Q13T=-0317 RESISTOR 133K 1T 12%W F TLeDe100 24548 CA=1/8+TO-1331+F
AZAZRL2S 07157=-0200 RESISTOA LXK I1X 125w F TCe04=100 24344 CA-L/78-T0=100L-F
AZARL2T 0157-0410 RESISTOR 301 1% J125W F TCwOe= )OI 14544 Ca=1/8-TO=301R-F
AZAR128 04658=4402 LY RESISINA 97.4 1% .12%% F TCeQe=)00 18299 Cael/A=TO=F7RA=F
A2MR129 Ou9B=4402 RESISTOR 97.46 1T +12%w F TCage=100 18299 CA=272-T0~97RE~F
AQARLNO 0698~3252 L RESISTOR 430 L% 4125w F TCe0e-50 La].LE ) PMESSS
A2a2miat 0655-3252 AESISTOR 450 IR 125W F TCe=De 80 388 PMESSS
AQARLS2 Q&98-+3330 L RESISTOR 470 5% .12%W F Tlege~100 LalLl) PPESS-1/ =104 TOR=1)
AA2REI)Y 05653353} RESLISTOR ATO 5% 123W F TL=0+=100 oNase PHFS5+1 /3=T0-4T0R=0
A2ER1IA 0T57=0348 RESISTOR 10 1% 125 F TCa0e-149 24944 CAnl/R+TO~L10A0F
A2A13% 0T57T-0348 RESISEOR 10 13 125w F ¥Cade-l00 24348 |Ca-1/8aTd-10RO-F
A2AR Y38 0757-034b RESISTOR 10 1T 125k :F TCeQ+-1400 24548 CA=L/8=TO=10RJ~§
A2a2R13T7 07570348 AFSISTICR 10 1% 125w F TC=0+=100 24544 CA=178-T0-1000-F
ALANLIS 085 A44y2 RESISTCR 97.6 LT +12%W F YCaDe=100 16299 Ca=)/B=-TD=9TRA=F
AZA2RLIT 0898+4402 RESISTOR 97.& 1T o125W F TCu0+=)00 16299 Ca=1/8=T3=9TP4=F
A2ARL4D 0498=32%2 RESISTOR AZ0 IX J125W F TCeO++50 0388 PHEASS
Sew introduction to this section for ordering information
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. 1
u Model 1222A " Replaceable Parts
| .
u . Table 6-2. Replaceable Parts (Cont'd)
rence HP Part . Mifr '
n Referency Qty Description Mfr Part Number
Designation Number Code
. AZARALAL 0453-3252 . RESISTOF 450 Lt 12%¢ F TCeds-50 awre  |pmznse
A2 20142 0854=13530 RZSISTCR 370 5T 41254 F TCsle-1d0 01E78 [ PMERSLLILEY 4T -n
AZAZRIAD 0498-3810 Q7SISTCR 470 5% »125k F FCede=120 arry fevessazvrg 10
AZAZR LAG 2100-2292 RES[STCR-VAR TRMR SK(HM 10X £ TP A4 T38| 7PRAK
. AZATI1AS 073T-0240 RESISTOR 1K Y ol2x F TCede-170 Jaasae Jea-1ssateroner
AZAZRLAS ¢, 07570407 RESISTCH 200 LT JL2% F TCeQ¢-100 24nke  [re.1sa-Ty-201-8
AIRIRIAT 01870407 RESISIOR 200 LT 1224 F YCwge- La0 2sn6e lea-rze-ro-zorer
. A2AIALAB 0858~3510 4 | rcSISTOR 453 LT .129N F TrLads- 130 1a230 | €A L73:T0-4%15F
A2AIM149 04581510 RESISTCA &53 LT 2250 F TCaCe-100 18279 [Ca-L7A-Pa-amia-E
AZA TR 150 0757-0401 RESIATOR 100 1T .12%W F TCmus-100 24%e  fea-1ra-TaepoL ¢
. AZALSL 0737-0801 FESISIOR 100 1% »12%W F FC=us-102 88 locaerse raetarer
AZANES2 G757-0401 AESISICR 100 LT 525w F TCe3+ 100 18548 0 Lractzn raeion s
A2bin153 0757=uadl RESISTUE 10O 1T 125K F T(mOs- 100 T-858  JCA-K7)-TIerOEF
' AZAZIR 154 97570203 RESISTUR 1K LX 1256 F TCude-)00 45sn  fravL/R-T)-I00L F
A2AZRLSS 2100~3252 AZSISTOR-VAR THAR SKOMM 30T ¢ 1P &2 P TCE I R LI Y"
AIAZRLSS 07%7-0407 AESISTIA 200 IR ,123W £ FCeQs 103 w36 fraopreeryao s
. AZATNIAT 0737-0407 RESESTUR 260 LT LL2%W F TC=db-10d Wwaae  |easrra rizel ek
AZAZALSH 0893-3310 RESESTR 353 LT 125w F TCxOe- 130 16279 | ra-ten Ta-neanae
AZAZRLEY Ve9A-1810 RESISTUR 453 1T L12%4 F FCw0e B2 chiezis |Cas173 Toerane-e
. AZAZR150 Q75 7-0404 2 |RESISTOR 3.83K 17 125w F FCe0s-L0O 20868 | CA-178-T)- 2881
AZAZREAY er37-0M27 SELISTAA 1.5K 17 125 F TCm0ss130 2v5ar [CA-EIR TI-LBI1-*
A2azi1az 07570821 RESISTNN 1.5K LE o12%& F TCsde-100 I48as  frweLpt TI-18GL-E
AIAZRIAY 0737-0421 AZSISTAR 1,5K 1T . 125W F FEede=130 4548 |€6-T78 ToelsoL #
. EYCITY Q7% 1-0827 AFSTSTOR 1.5 1% o129« F TCedo=il WLy [FA-LINLTIRN0LE
AZA2R183 QT3T-0434 RESISTON 3465k 1% o129 F TCa04+100 FEETOS POT YT I PR TY IO
A2A2R 166 0893-3518 2 [R4SI.TCR 4K L5T LB25W ¥ FCede- 130 FESTY S P Y10 S NPT ST
AZAZRIAT gege~-3572 RZSISTOH AK B (125w F TCeds 123 S5 Jra-1/0-Tow0di-n
AZAR1A8 0757-0273 FESISTIR 3.ULK 1% oL2%w F Toede: 10O 20ms Jeactre myagner
AZAZALAD J658-0084 t JRESISTOR 2,19 12 L1225k F Trede 109 1me  forerrnetaa2ingeF
. AZAZALTO 2100-0354 RESTSTOR-VAR TRMA 500 JwM 106 € TIP any 13128 fraeesan
AR 91510439 L JRESISTCR 274 LT 123w F FCede 123 et foaersrovo-zrezar
A2AR1T2 DT3T-0148 RESISTAR 10 LT 1284 ¢ TCeDe 263 5800 Jre pra vietoeus
. A242%17) 0757-0140 RESISTOR 3¢ LT 8254 F *PCeler20d | 2a%e  Jra-nsa rapusd E
A2029174 OIS T~0348 FESISTUR 10 LX .E2% F TCr0#-100 FIT YR LN VAN DT IT N
. AZBZELID 01510348 RESISTCR 10 It 128 F TCs0»-100 26806 [Cailrr 1) 1oRd B
- ANZRLTS 21001736 1 | RESISTOR VAR, TRMH. 10K OHM 10% C 19701 ETSOW103
FETELS 0757-0462 1 [RESISTCR 75K LT .12%k K Piwue (90 %e  Jca-va-TO~-7802-F
AZAZRLTE OTETOM01 RESISTER 100 Lt 125w £ TCw0+- 10 et |€a-18~TO=-101~F
A2AZALTY 0757-0054 RESLSTQL JOOK LT o5w F TCede-100 19701 [ MF7C12~ 1O ~ 08003 F
. A2AZR180 0757-0465 . AUSISTAY La0K YT . 125 F TCade- 130 23946 | CA=1EB~TO~1003=F
A2A2R181 0606-3530 t | RESISTOR 470 OHM B% .125W F TC=0+.100 24548 NOC-4.T-Q
AZR251 3101-2438 ] SWITCH: PB BSTA 28450 3101-2436
. A283U1 1828-0122 1 1t mEGuLat: s c12sy | TRrsur
A2a207 18293437 1 |I€ wEGnLaTnE waa l1awes .
AZAZU3 1920+0198 1 LIC FEGULATEF 07783 | 72wr ‘
. A2AZUS 18200247 1 e amecisree 8433 |gsoony :
AZA2U5 1821.002 IC CAIO4S 02715 |ca3oas
RZA2US 1821-002 1€ CAJ04S 0273% CA 3045 ‘
[] A2a2U7 1821-002 IC CAI0AS 02735 | CA 3048 '
A2AUD 1821-002 IC CA3045 w213 | CAJ045
AZAVAT 1602 (658 L | MODE-ZNR 20V 6% GO.IRPDP=IW 16480 | 19020568 '
. A2MVAZ 1502~ 3048 8 [ CIODE-INR 3 43 BF (s 7 PYeoad 1%e JJoar | 0ATt s [EF tomas g
2IAZVED 1502~ 3048 QIORE -2%F JuadV 5T D47 Flebw ton oaise faagia Jzz panva sy '
A2ATVRE 1902-1081 CLUDES INR 3o A8y B2 00k-T Fla,as Tie-,080r  loazis P57 yomsc 4o
. A2 VRS 1702= 3048 CEIVE= 292 3.49Y A% OD<7 Rurpwd Te o0bur | aa7ty  Faz paov-.e ,
AZAZVRe 1932~ 3344 GICNF-INP 3.ARY 5T OO-T PDeods [Leodfid? . 04713 |52 tow3 =2
2202481P1 1251-0213 2 Jecrernvas PC EDAEE 15-CONTE DIP STLJER g1.n  fraveoorn atoun
2272701P2 1281-0213 CANNICTURE BE EDGEE LB=CTMI: NIP TGITR 81837 [1e3=t1E=)7=1 9
A2a : 22061910 ¢ [ swireny wataiy somaN A vOLES/OWV) mavo  §oraea61910
52621462 0122000621 2 | SMIELD IATTENUATOR COVERT 28450 § 0122000621
324 P ) 0122000623 , 2 reackzr : e 0122000623
- ATAIMPE 0122060622 "2 SHIZLD FLAT; 28480 ' 1 01220-00622
F2LIRL 0770386 2, | RESISTE 2wed LE o125 F TCagesld 157:1' | MFACHB—TO - 4RI ~F
INTS 07h A03¢ S © ' JAESISTER A7.% 1Y L12%W B TCa0e-100 1a%uf | CA=1B=TO-AIRE~F
AJAMI . 2039 0 L2 CIVESTULVAR 500 UMM )2 (] 23450 2100:3310
. ] L
. a20 181 J1220-88%20 w | namn AssEanLy, swifew mes0 fatzeo bosen
424353 22048570 1 RO ASSeeatY, SwIffe . 74410 | 0lzz0-£530
. w2353 DL220=8% 32 1 FROATO ASERWNLY, SwilToH . : peans o2 sennly;
P Alad 0122081910 SaITCHs PUTARY LEHRN B WULTEISTV) sFaro - F0122061910 z
i A2eampl 3130-0038 COPLTREY NI 0N SST Lj=SHAR? ) e 122186 £
n R2EANP7 OT220-00621 SHIELD /ATTENUATOR COVER: . et 012200062 a
‘ Ty 0122000623 moAng, T pan | 0122000623 K
AZAGMPA 01220-00622 SHIELD FLAT) isago | 0122000622 _
" | ;
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Replaceable Parts Model 1222A
y Tablz 6-2. Replaceable Parts (Cont'd)
ren HP Pa . Mir
Reference T oty Description Mfr Part Number

Designation Number Code
A284R1 07570385 HESESTCE 24,3 17 1250 F TR=)e=1an 15t MF401B =10~ 24R3~F
AZL4R2 07570365 FESISTES 47.% [ L127W F TCe0e=1Q0 24548 [CA-1/8-TO \TRS~F
ADA&R Y 2100110 RESISTNI-VAS 343 PHM 20% OC 20480 2100-2910
AZARS) 91220-86328 BIARN ASSFMALY, SklTCH 20480 01220 BASZN
2i452 q1220-606%21 BNAED ASS7 1LY, SwiTCH 28480 0)220+84524
L2245) VE220-26520 QNARD AST- LY, S4ITCH 20480 £1223mra123
23 01222 68532 1 MG YOLTAGE POMER SUSPLY 25480 0122266632

A 0160-4280 2 CAPACTTIN=FXD L2JUF +~20% 4000WYNC MET H¥L L A3PC22404C

302 0160-2902 2 CAPREITIW-EXD LOULF +=20T 100IWVNT CER 28480 Q160-2002

A3 01602959 CAPACLTTR-FX 10GOPF #80-208 LOOIWYIL 2R480 Q1602556
A3C4 0160-3670 CAPACITOR FXD .14 F +.20% 200V CER 18548 CYICBICIN

T%141 0160-5380 2 CAPACITOR.FXD 0047 UF +B0- 20% 4000 WVDG B850 0160-536¢

ANCH 013~ 345) CAPACITOR.FXD OVUF + B3-20% 100WYDC CER 28430 01AD 34%]

2T V180-3451 CAPACITOR-FXD 0VWUF + B0 20% 100WYDC CER 28440 DIBO-1a 6t

AICB . 0100-3670 CAPACITQRFXD 1UF +—20% 200V CER 18548 1CYIOBIO4M

A3CS AL )=A042 F4 CAPACITOR-FXD 015uF +20% 300V 26400 0140-4052

A3C10 o0~ 3120 1 GAPACITORFXD .1UF + —10% 160WVDC MET 29470 0160-3720

AT 6160 2902 'CAPACITOR-FAD GIUF +-20% 1000WVDGC CER 28480 0160.2602

A3C12 Q160-3724 1 CAPACITQR-FXD ATUF + -10% 40WVDC MET 28480 0160-3724

AIC1S 0160-3a5} CAPACITOR-FXD .01UF +80-20% 100WVOC CER 28460 01603451

AJCTL 0160-2456 CAPACITOR-EXD 470 = 10% 1000WVDC 28480 0160-3455

AJCI5 0160-4042 CAPACITOR-FXD .0t5UF £ 20% 3000V : 28480 01604042

AJC1E 01605380 CAPACITOR-FXD 0047 UF +80-20% 4000 WVDG 28480 0160 5380

AICY7 0160-3447 CAPACITOR-FXD 470FF + -10% 1000WYDC CER 28460 HEQ- 3447

AC18 0160265y 1 CAFACITOR-FXD 1000PF + 80-20% 1000 WVDC 202, 1060- 2650

AIC1B 0160-2959 ' CAPACITORFXD 1000PF +B0-20% 1000WVDC 26480 1060-26850

AJC20 0150-0073 . CAPACITOR.FXD 100PF = 10%-1000WVOC CER 09538 B3B{1KVIxSE 101K
ASCA? 1901-0489 DIQDE-HY RECT 2 5KV 250MA 04713 58 20164

AICR2 18010480 D1ODE-HV RECT 2 £KV 250MA 04713 SR 20164

A3CR3 19010485 DIQDE-HY RECT 2.5KV 250MA 04713 SR 20164

AICRA 16010480 ! DIODE-HY RECT 2 5KV 250MA 04na SR 20164

AICHS 19210050 A DIQDE-SWITCHING 2NS 80Y 200MA 28480 18010050

A3CAD 15¢3-Cu 5D CETDE-SWETCHING 245 ROV 2udm4 20430 1901 -9030

KICKT 1501- 0050 ULCOE~SWITCHING NS AOY 200MA 76480 1501-00%0

A3CRA 1901~0040 OIME=-SHITCHING 288 D3IV S0Ha 29480 1501-0043

A3CH9 1501-0518 1 DIVIE-SALHLTTRY 20440 1901-051 8
A3CPLO 1991-0050 DIODE-SKITCHING ZHS 80V 200MA 20410 1901-00%)
A3CALL 19010743 OLODE-PWR RECT 400V 1SuMA UCES? IN4GOS

AJCKYI2 19010743 OIODE«PIR YECT 400V 750MA CEED IN4DO4

A3CFLY 18010040 CINCE=-SWITCHING 2NS 3NV 5CMA BIBO 1601-0040

AICALA 19010040 AINGE-SWITCHING 2KS 30V 504 TBABE 1601.0040

A3CRLS 16010040 OIOCE-SWITCHING ZNS 3OV 30MA TE4E0 1901-0040

AICRLS 1901 030 CICOE=SWITCHING N5 30V B0 - bdrC 1501.0040

arte)1? 19016733 DIQ0E PWR RECT 400 V TS50 MA CEB2 INICOA

ACREA 15010743 DIOOE PWR RECT 200 V 750 MA ARTEN] INAGCS

(%131 1251+24%8 1 CONNECTNR y 9-CUNT, MALE, UTILLTY PT84 129290 1

Ald1 18540622 2 TRANSISTOR NPR St PO = 20W 28460 18540622

AJg2 18530036 TRANSISTOR PNP §i PD = 310MW FT = 25CMHZ 28480 1853-0036

£303 1854.0215 - TRANSISTOR NPN 61 PD = 310MW FT = 300MHZ 04113 §PS 3611

AJQ4 18530036 TRANS!STOR PNP 5i PD = 310MW FT = 250MHZ 28480 1853-0036

A3Q5 1854-0400 IRANSISTOR NPN 2N5210 51 TO = 18 PD = 310MW 04713 INS210

A304 18540622 TRANSISTOR NPN 5t PD = 20w 28480 1654.0622

AJR 0683.2015 3 RESISTOR-FXD 20 K 5% 25 W CC 24545 C51/4.70-4752.F
AJR2 0686-1025 1 RESISTOR 1K 5% 5W CC TC =0+ 647 o121 EBI025

A 21003214 3 RESISTOR — VAR TRMR 100KOHM 10% c TP ADY 73138 7ZPRIOCK

AJR4 0690-1063 1 AESISTOR 10M 10% TW CC TC =0+ t05D o121 GJ1061

AJRS 0€A7-101% 2 RESISTOR-FXD 100 ohm 10% .5W CC [ H] EBIOTY

A30p JI57-0200 AESISTCP 'K 1L <12%W F TLe0s-L00 26548 C4-L7d-13-1001-F
AMT 0757=04ke BESISICE S11 IX ,LZ%w F TCade-19) 24848 Ca-178-TO=5510F
sve 2100=2214 RESISTGR-VAE TRWR LOQKTHM 10% C TP ALD YIS Y] 7291109%

AJRY 2300-3608 ] RESISTOR VAR CC 21 MEG 20% LIN 28480 2100-3806

AZF a0 De98- j45% 1 RESISTTF 261K LX o125 F TCuQe~i00 1290 CA-1/8-TN=2013-F
B3R YL Cr83-2245 3 RESISTCR 22M 8% ,2%W FL TC-300/#1200 oLl £A224%

A3AR12 0884-3941 3 RESISTOR FXD J90K 10% 26W onn €B394)

a3 1) 0278-5613 t PESESTCE 560K 1T .5W F TL=0s-100 25548 NAL

AdR4 2100-3606 | ] RESISTOR VAR CC 4.7 MEG 20% LIN 28480 2100-3608

PEINT] 0T51-CaTe 1 RESISTOR-FXD 301K 1% 525 WF Th5ab CA-1B-TO-3013F

AIF 18 0757-00%2 4 RZSISTCR 50CK LX .5W F TCeds 100 19701 HETPLI2-T0.%001-F
ARLT DT5T-0642 RES[ITOR 10K LY L1299 F TCage-100 24548 CA-178-T0-1002-F
A8 QTST-0an8 RESISTCP LIOK L 125w F TCeQe=100 Fa84s [4el/8-TO=130Y-F
A3RTY AIs7-n748 RESTSTCR AT.SK LT .25 F Tiede=igu 0548 L2174 TO=47%2.F
ARG 2100-0358 RESISTOR=VAR TRMR 2OKCHM 10T € TOP aDg 1318 L IPRZ2OX

A2 2L 0578~-3452 H RESISTOR LaTR 13 »12%w F Fimdew100 162797 |eA-178-TO~10PAF
A3 22 0757-0u%2 RESESTCR 500K LT .9» F TCaOe-100 13101 METCLSZ -F0=5000+F
a3923 1570052 ZSESTCR 500K 1% 9K F TC=04-1Q0 Latol METCL/Z-T0- 3203 F
K33 74 IT8T-0C52 RESESTNA 500K LT 454 F TCeJe-100 17701 PETCL/2-T0-5000F
P2 2S 2103=327% RESESTOS-VAR FAMR IUKUHM 10T { SINE apy 3L TIXREON

See introduction to this section for ordering information
6-14
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Model 1222A

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

Replaceable Parts

e Mir
Reference 1o payrs Number| Oty Description Code | Mir Part Number
Designation ode
AIRZS 1003214 RESISTOR *" AR TRMA 100 K OHM 10 C TOP AD} 13138 FIPR 100K
AJA2Y 0687 1011 RESISTOR » XD 1O OHM 1% BW CC on EB 01
AJNIE OI57 442 RESISTOR 10K 14 175W F TC0+~100 24546 C21.BT01002F
AR 0757 030 REF STOR 200 1% .125% F TC=0+-100 24646 CAYBIO200F
AJAN0 0157 442 RESISTOR 1OK 1% 0 28W F TC-0+ - 100 24546 C41.8T01002F
ARt 0157 6384 RESISTOR 20 I 125W F TC-0s-100 18701 MFAC1 8 10 20R0F
AJAI} 0157 0403 1 RESISTOR 129 1% 126W F TC-0+-100 24546 CA LB TI2RF
AJRYY Q787 0200 RESISTOR B 82K 1% 126W F TC-0v =100 24546 C4 1.8 TO 66 F
AJRIA 0757 (440 RESISTOR JOK 1% . 128W F FC=e =100 24546 C4 1,8 TO 2002 F
AJHIS 0757 0442 RESISTAR 10K 9% 128 F TC 100 - 100 24544 C4 1.8 T0-1002 F
A3RIG 0757 0354 AESISTOR 23 1% .175W F TC+0+ - 100 19701 MFACY8 YO 20RO F
AIRI7 0638 1015 AESISTOR 100 5% KW CC TC=0+829 ore2f 8 1015
A3R38 0752 0280 AESISTOR 1K 1% 126W F TC+0+—100 ME4G C4 1.8 TOI00) F
AIR3D 015] 0280 RESISTAR 1K 14 1260 F TC-0+~100 24548 CA LB T V00! F
AJR4Q 0757 0703 HESISTOR 2K P\ 128W F TC=0r~100 536 C4 18102001 F
A3RAT 0757 Q465 RESISTOR 100K 1% 125W F TC=0 + -100 24546 C4-UB-TO100)-F
AJR42 0757 0442 RESISTOR HOK 1% 125W F TC =0 #-100 24546 C3 4B TOM002F
A3R43 07970441 ) RESISTOR B 28K 14, 125W F TC =0 »+100 24546 Ce 1B TOBINF
AJR44 064310585 RESISTOR M 5% t75W FC TC = -80 + 9 oz €6 1085
AJR4S 0757 O4RE 2 RESISTOR 750K 1% 125WF TC 0 £ 100 05524 ME 51
AJR48 Q7570488 RESISTCR IS0 K 15 125W F TC=0 ¢ 100 ECE MF.55 1
A51 3017 1 SWITCH ASSY 2 3101 1734
AU 1676 0043 t IC LMIGTH nr EM3IOIH
AIVAL 1802 0668 1 DHODE ZNA 200V 5% DS PO = IW TC= + Q88 Qe.r 52 1113449
AJVAZ 16020668 QHODE INR 200V 5% DO-1S PD = 1W TC = + (BB 0y S2 11213449
AJVRI 1902.0668 DIQDE-ZNR 200V 8% DO 15P0 = tW TC = +0 B8 % 02337 ST 11213449
AIVR4 1902-3290 t DIODE-ZNR 31 6V 5% DO-7PD = AW TC = + UT4% 04713 §2 10039328
AIVRS 19023345 1 CICOE-ZNR 51 5V 504 DOTFD = dW TC = + 010% 4713 §2 10939286
AIVAE 1907 6243 Y IODE INR 30 1V 6% 00 7 PO« 4 TC=+ 025% 04713 2 10939 30
AIVRY 1602 3316 ! DIUDE ZNR 39 2V 6% BO) 7 PD+ W TC=+ 075N M3 52 10939 364
At 0122061123 ' HEAT SINK ASSEMBLY 28480 0172061123
AACY 0160-4665 ' LINE FILTER CAPACITOR 2UF 250v T80 Q160-4665
ALFY 2110-0016 t FUSE BA 50V 5LO-BLOHO0- 120VAC) g MOL 610
AMEY 21100044 t FUSE 1A 250V SLOW BLO20-240VACH *red MDL Vg
A4l NOT ASSIGNED .
Adn . . DELETED
A4Ld 12310229 1 CONKECTOR, BNA JACK SINGLE #3230 21192
AdJa 1254 0463 ' CONNECTOR BNA JACK SINGLE ‘ 7430 108003
ALl 1251-2495 ' CONKECTOR, 9PIN F UTILITY {ALSO ORDER “RIMP 21764 292R 2
! TER' INALS (4) PART NO. 1251 090 AS REQUNRED,
AMP1 14000420 1 TIE WRAP 28480 1400-0440
AAPY 1251-2357 ' CONNECTOR, AC PWR, HP-§ MALE FLANGE 28480 1251.2257
A4S 31011608 ! SWITCH 5L 2.DPDT NS SID 3A 125 VAC SLDR 81389 VIE- 1036
AdTE 9100-2476 t TRANSFORMER POWER (SEPARATE REFLACEMENT NOT 28480 9100-3476
RECOMMENDED. NORMALLY ORDER A4 ASSY
: FART NO C1200 61123
AdW1 Q1200 G060 1 CAHLE ASSY. AC TWR SWITCH ;80 S0 e
AdXAZ 10Nt g 1 CONNECTOR. PC EDGE, 10 CONT, TWISTED U wOMY T4I0H 8 H158)
AdXFT 040 Y FUSE HQLDER BODY 8480 LTV
A8 01222 66629 1 DELAY LINE ASSEMBLY 2480 0127286523
ASULT "N 1 DELAY LINE 140 312017t
ASMPT 0122200201 ' BHACKET 28430 0122201201
AR 0I51 020 HESISTOR B25 4% . 128W F TC-Cr - 100 546 C+ 1.8 TOBIRSF
ASRY 0rs) 0309 AESISTOR B 6 1% 125% F TC Qe 100 24546 C41 87 VBIASF
ASRD 0608 8323 1 AESISTOR TB7 1% 1350 F T~ - 100 24546 €310 IJI14JAF

Sev bntrodductiin to this section for ordeang information




Replaceable Parts Model 12224
Table 6-3. List of Manufacturers’ Codes
I MFR NO. MANUFACTURER NAME ADDRESS ZIP CODE

GMOA NO M/F RESCRIPTION FOR THIS MEG NUMBER

on ALLEN BRADLY CO MILWAUKEE Vi 5312
01205 TEXAS INSTR INC SEMICOND CMPNT DIV DALLAS TX 62
02735 RCA COR'-50LID STATE DIV SOMMERVILLE NJ 088786
03668 PYROEILM CORP WHIPP ANY NJ 07081
oanz MOTOROLA SEMICONCUCTOR PRODUCTS PHOENIX AZ E5008
01263 FAIRCHILD SEMICONDUGTOR v MOUNTAIN VIEW CA 84040
11502 TRW INC BOONE DIV BO0NE NC 28607
16290 CORNING GL WK ELEC CMPNT Diy RALEIGH NG 27604
187103 MEPCO/ELECTRA CORP MINERAL WELLS TX T6067
24226 GOWARDA ELECTRONICS CORP GOWANDA NY 14079
74646 CORNING GLASS WORKS (BRADFQHD) BRADFOAD PA 16708
2704 NATIONAL SEMICONDUCTOR CORK SANTACLARA CA 850563
7264 HMOLEX PRODUCTS SO . DOWNERS GROVE 1L 60615
28480 HEWLETT PACKARD CO CORPORATE HQ PALO ALTO CA B4304
2947 BOURNS INC TRIMPOT PRCD DIV RIVERSIDE CA 42507
BA2E3 SPRAGUE ELECTRIC CO NORTH ADAMS MA 01247
72138 ELECTRO MOTIVE MFG CO ING WILLIMANTIC CT 06226
13138 BECKMAN INSTRUMENTS INC MEL IPOT DIV FULLERTON CA 92634
2734 FEDERAL SCREW PRODUCTS CO CHICAGD IL 60618
73890 JF DELECTRONICS CORP BROOKLYN NY 31219
74870 JOHNSON F E CO . WASECA MN 53003
75015 LHPTLEFUSE ING \ OESPLAINES L 60018
76854 DAK IND INC 5w DHY DRYSTAL LAKE IL 60014
82380 SWITCHCRAFT INC CHICAGO 1L 60630
83330 SMITH HERMAN H INC . BROOKLYN NY 1207
90345 AMPHENOL SALES D1V OF BUNKER RAMO HAZELWQQD MO 83042
H637 DALE ELECTRONICS INC COLUMBUS NE 58601

6-16
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\ Manua} Changes

SECTION Vil | '
MANUAL CHANGES

7-1. INTRODUCTION.

7-2. This section contains information required to
backdate this manual for a specific instrument.

7-3. MANUAL CHANGES.

7-4. 'This manual applies directly to the instrument
having the same serinl prefix shown on the manual
title page. If the serial prefix of the instrument is not
the same as the one on the title page, find your serial
prefix in table 7.1 and make the 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. Example: if backdating
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. Alsc, if n MANUAL CHANGES sheet is
supplied, make all indicated ERRATA corrections.

Table 7-1. Marnual Changes

Sarial Prefix or number Make Changes
1843 S Thru 1843500985 12 Thru |
1843500986 Thru 1843S Prefix 12 Thru 3, 1
1845S Thru 1845500948 12 Thru 2
1845500949 Thru 1845502466 12 Thru 3
1845502467 Thru 1845503125 12 Thru 4
1845503126 Thru 1845503265 12 Thru §
1845503266 Thru 1845503646 12 Thru 6
1845503647 Thru 1845505678 §2 Thru 7
1845505679 Thru 1845505699 12 Thru 8
1845505700 Thru 1845506006 12 Thru 9
1845506007 Thru 1845506950 12 Thru 10
1845506051 Thru 1845506116 12 Thru 11
1845506117 Thru 1845506138 12
1845506139 Thru 1843S Prefix None

CHANGE 1
Table 6-2
A4: Change to HP Pant No. and Mir Part No.
01220-61122, HEAT SINK ASSY.
Delete — A4CH
Delete — A4 MP1
S1: Change to HP Part No. and Mfr. Part No.
3101-1732, TOGGLE SWITCH
W5: Change to HP Part No. and Mfr. Part No.
01220-01624, POWER SWITCH ASSY.
Schematic 1
Delete A4CH (-2UF) between pin 2 and pin 9 of A451

CHANGE 2
Table 6-2
Delete: A3IQ6
Delete: A3R45 and A3R46
Change: A3VRI, A3VR2, A3VR3, HP Part No. to
1902-0556, DIODE-ZNR 150V 5%

CHANGE 3
Table 6-2
Change: A3R45 and A3R46, HP Part No. to
0683-5145 RESISTOR 510K 5% -125W F
TC=0£100, Mfr. Code 01121 Mfr. Part No.
CB5145

CHANGE 4
Table 6-2
Change: A1A2AIRI, HP Part No, to 0757-0424,
RESISTOR 1100 1% -125W F TC =0 £ 100, Mfr code
24546 Mfr. Part No. C4-1/8-TO-1101-F

CHANGE S
Table 6-2
Change: A3C5 and A3CI6, HP Part No. to 0l60-
0151, CAPACITOR-FXD 4700 pF +20% 4KVDC
CER, Mfr. Part No. 0160-0151

CHANGE 6
Table 6-2
. Change: A3Cl4 HFP Part No. to 0160-2959,
CAPACITOR-FXD 1000 pF +10% IKVDC CER,
Mfr. code 28480, Mfr. Part No. 0160-
2959,

CHANGE 7
Table 6-2
Delete: A3C20

CHANGE 8
Table 6-2
Change: A2AZR36, AZAIRS8 and A2A2RSS,
A2A2R110, HP Part No. to D698-0085,
RESISTOR 2610 1% -125W TC =02 100 Mfr. code
16299, Mfr. Par¢ No. C4-1/8-TO-2611-F

CHANGE 9
Table 6-2
Change: A2A2R63 and A2A2RI115, HP Part No.
to 0698-3268 RESISTOR 11.5K 1% -125W F
TC=0+10 Mfr. code 16299 Mfr. Part No. Cd-
1/8-TO-1152-F

CHANGE 10
Table 6-2
Change: A2A2R60 and A2AZRI12, HP Part No.
to 0757-040F RESISTOR 100 1% -125W F
TC=0+100 Mfr. code 24546, Mfr Part No.
C4-1/8-TO-101-F

=1



Co CHANGE 1

Table 6-2 y :

Change; A3C20, 'HP Part No. to 0160-3073,
CAPACITOR-FXD 100pF +100 0% IKVDC CER,
Mfr. Part No. CG67J102E101PE19-CDH

CHANGE 12
Table 6-2

Delete:: HEAT: SINK, HP Part No. 1205-009%
on transistors AIAIQ3I and A1A1Q32,

Change: AlLAIRI2! and AJAIRI22 HP Part No.
to 0757-0420, RESISTOR 750 1% -125W F TC=

© 0£100 Mfr., code 24546 Mfr. Part No. C4-1/8-
To-751-F

Change: A2A2R2 HP Part No. 10 0757-0159 RESISTOR
1K 1% -5W F TC =0 100 Mfr. code 24546 Mfr Part
No. MFC 1/2-TO-1RD-F,

7.2




Model 1222A

Service

SECTION Vi
SCHEMATICS AND TROUBLESHOOTING

8-1. INTRODUCTION.

82, 'This section contains repair procedares, trouble
shooting information, and schematics for the Model
12224, Nonstandard symbols and conventions used in
schematies are defined in table 5-1,

8-3. PREVENTIVE MAINTENANCE.

8-4. ' CLEANING. Painted surfaces can be cleaned with a
commercial, spray -type, window cleaner or with a mild soap
and water solution, Excess grease can be removed with a
degreaser such ns M-180 FREON TF DEGREASER produced
by Mlllcr Stevenson Company. Spray away trom housing.

8-5. SWITCH MAINTENANCE. The pushbutton
switches used in this instrument have been desigr. d
for long, trouble-free service. [f one of these switches
becomes defective, replacement rather than repair is
recommended.

8-6. Conventional rotary switchcs are serviced by cleaning
the contacts with a degreaser such as M-I130 FREON TF
DEGREASER. Lubricate contact surfaces with a lubricant
comparable to LUBRIPLATE FML produced by Fiske

Brothers Refining Company. LUBRIPLATE FML is also

availuble from the Hewlett-Packard Company (HP Part No.
6040-0305). Spray a»ay from housing.

8-7. REMOVAL AND REINSTAILLA'TION.

88. The following paragraphs provide procedures
for removal and reinstallntion of assemblies, sub-
assemblies, and - components. Special repair instrue-
tions for etched circuit bourds are provided in para-
graph $-18; Section VI provides a detailed parts list
for use in urdenn;. replacement parts.

: ‘ ‘\\| ‘ L
8-9. TOP COVER REMOVAL APQD REINSTALLATION.
To remove the top cover of the instrument, proceed

s follows:

a. Disconnect ae power cord.

b. Remove four serews from sides of i mstrument

¢. Lift cover from instrument.

d. Replace one screw in right, front securing lug.
This screw connects interior metalizing of cabinet with
internal grounding system.

e. To reinstall top vover reverse removal proce-
dure.

8-10. HEAT SINK ASSEMBLY REMOVAL AND REIN-
STALLATION. To remove heat sink assembly Ad, pro-
ceed os follows:

0. Remove twe heat sink screws from bottom of
cuse,

b. Disconnect grounding wire at vertical assembtly
A2AZ,

c. Disconnect HV cable connector,

d. Disconnect front-panel LINE switch connector.

e. Disionnect Z-input wire at trigger assembly
ALAL

f. Lift assembly A4 to disengage lugs,

g.  Pull assembly A4 out of rear panel.

NOTE

When reinstalling assembly A4, make sure sheet in-
sulators are in place over power transistors on ver-
tical assembly and that insulator surfaces are coated
with a thermal compound, such as, HP Part No

6040-0239,

h. 'To reinstall ansembly A, reverse removal pro-
cedure.

8-11. CRT REMOVAL PROCEDURE. To remove the
CRT proceed as follows:

To prevent personal injury, wear a foce mask
or goggles when hundlmg the CRT, Wear
protective gloves and hnndle the: CRT care-
fully. |

a. Disconnect trauce nlignment leads from nssem-
bly A3.

b. Disconnect leads from trigger assembly to CRT
at trigger assembly AlAL

c. Remove CRT collar retuining screws (see figure
6-1 for parts identification),

d. Lever CRT collar base away from mounting,
Lift CRT base.
Carefully remove CRT sucket from CRT base.
Lift CRT awuy from instrumont.
To reinstall CRT, reverse removal procedure.

oR e

NOTE

If o new CRT is to be installed, proceed to
paragraph 3-12,

s
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Table 8-1. Schematic Notes

t

Model 1222A

REFER TO ANSI Y 32.2 AND Y32.14 FOR SCHEMATIC SYMBOLS NOT LISTED IN THIS TABLE.

ETCHED CIRCUIT BOARD [ T
- _% >_ . SINGLE-PIN
CONNECTOR ON BOARD
— ' S |
ASSEMBLY
T
PIN OF A PLUG-IN
_9A>. BOARD tWITH
ETCHED CIRCUIT BOARD LETTER OR NUMBER)
ON ASSEMBLY N |
-1
\ l COAXIAL CABLE CONNECTED
FRONT. AND REAR. ! DIRECTLY TO BOARD
PANEL MARKING
F"'"'I
MAIN SIGNAL PATH
e COAXIAL CABLE CONNECTED
e PRIMARY FEEDBACK PATH , TO SNAP.ON JACK
SECONDARY FEEDBACK PATH ..-:J -
Q FRONT-PANEL CONTROL BREAKDOWN DIODE (925} WIRE COLORS ARE
' IVOLT AGE GIVEN BY NUMBERS
REGULATOR} 1't PARENTHESIS
USING THE RESISTOR
et : ,// COLOR CODE
TEST POINT LIGHT EMITTING [ {926) IS WHT-RED GRN |
{TP WITH NUMBER)
@ @ MOBE (LEC) 0. BLACK 5. GREEN
i-BROWN 6. BLUEC
2. RED 7. VIOLET
¢, SCREWDR.VER 3. ORANGE 8. GRAY
4 ADJUSTMENT TUNNEL DIODE 4.YELLOW 9-WHITE
Q WAVEFORM TEST POINT ! :
WWLTH NUMBER] . , * OPTIMUM VALUE
o G D F\ELD-EFFECT TRANSISTOR SELECTED AT
s (N-TYPE BASE) FACTORY, TYPICAL
V . .
COMN.ON ELECTRICAL SLUE SHOWN:
PART MAY HAVE
POINT (WITH LETTEH’. BEEN 0M|TTED.
' NOT NECESSARILY o
GROUND CIRCUITS OR COMPONENTS
DRAWN WITH DASHED
LINES tPHANTOM} SHOW
€) sonaL ReFerence r""‘f FUNCTION ONLY AND ARE UNLESS OTHERWISE
- \ h.;, NOTINTENDED T0 &E INDICATED: RESISTANCE
<>\ COMPLETE. THE CIRCUIT IN OHMS, CAPACITANCE
o 4 Y OR COMPONENT 1S SHOWN IN PICOFARADS AND
' IN DETAIL ON ANOTHER INDUCTANCE IN
9 SCHEMATIC REFERENCE SCHEMATIC, MICROHENRIES
cw CLOCKWISE END OF VARIABLE RESISTOR VF (A} V . VOLTAGE
NC  NOCONNECTION " F -FILTERED

P/0 PART OF {A) - FILTER SOURCE

82
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Model 12224

8-12. EINSTALLING A NEW CRT.T'o install o new CRT,

proceed ns follows:

To prevent personal injury, wear a face
mask or goggles when handling the CRT,
Wear protective gloves and handle the
CRT carefully,

a.  Accomplish parngraph 8-11 except step h,

b, Mauark orientation of CRT base and CRT collar

- on CRT shield using pencil.

¢, Loosen cirele clip.

d. Remove CRT collar and lcil'l. fe clip.
e. Remove rubber ring at face of CRT.
f. Remove CRT from shield.

g. Mauake sure that flat rubber ring is fitted to
neck of new CRT near base.

h. Insert new CRT into shield.
i. Align CRT base with mark on shield.
j- Fit rubber ring at fnce of CRT.

k. Place CRT und shield face down on smooth
surface,

L. Press down on CRT base for firm fit into
rubber ring at fuce.

m. Fit CRT collar and circle clip on neck of
tube over rubber ring.

n. Align CRT collar with mark on shield and
push toward CRT fice so that shield is firmly clamped.,

CAUTION

When tightening circle clip, use a torque
screwdriver set to 0.11 kg-m (10 in-lb).

v. Clamp collar, taking care not to overtighten
circle clip.

p. To install new CRT, perform removal pro-
cedure (paragraph 811 in reverse order.

Service

8-13. REMOVAL AND REINSTALLATION OF CIR-
CWT BOARDS. To remove circuit boards from the
instrument, proceed ns follows:

8. 'Accomplish paragraph 8-10,

b. Disconnect cable from ALAMIL at trigger
nxsembly,

¢. Disconnect cable from ALANJ2 ot trigger
assembly,

d. Remove all front-panel control knobs except
channel A und channel B POSITION controls.

¢. Disconnect channel A POSITION control
wires from assembly A2AR.

[. Disconnect channel B POSITION control
. wires from assembly AZAM,

g. Remove retaining rings from three front-panel
BNC connectors.

h. Disconnect all wires from rear of trigger ns-
sembly.,

i. Remove two screws from top edge of trigger
assembly and ease away from rail,

CAUTION

Be caretul when removing  assemblies
to prevent damage 1o pins on rear of
trigger assembly,

i Pull errcuit boards toward reir of instrument.

k. When clearance permits, disengage trigger
assembly from vertical amplifier assembly.

. Remove asremblies from instrument.
m. To reinstall circuit boards. reverse removal

procedure.

8-14. REPLACEMENT OF CIRCUIT BOARDS.

8-15. HORIZONTAL ASSEMBLY A1l Horizontal uas-
sembly Al consists of trigger assembly AlAl and
TIME/DIV switch assembly ATA2. If trigger assembly
ALAL becomes duamuaged or nonrepairable, replace-

ment of the complete horizontal assembly Al is

recommended. The TIME/DIV switch assembly is
made up of assemblies AIAZAL and A1AZAY and
unsoldering and resoldering of TIME/DIV switch

Nl
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assembly A1A2 to trigger nssembly ALA1L are delicate
und time consuming. Therefore, if facilities and
trained service personnel are not available, replace-
ment of the complete Al assembly is recommended.

B-16. VERTICAL ASSEMBLY A2 Verticul assembly A2
eonsists of delay line driver assembly AZAL verti-
cal amplifier assembly A2A2, channel A VOLTS/DIV
switch A2A3, and channel B VOLTS/DIV switch
A2AL IF assembly A2A2 becomes damaged or non-
repairable, replacement of the complete vertical
ussembly A2 is recommended, The unsoldering and
resoldering of the delay line driver nssembly, channel
A VOLTS/DIV switch, and channel B VOLTS/DIV
switch are delicate and time consuming, Therefore,
if factlities and teained service personnel are not avail-
able replacement of the complete A2 assembly is re-
commended,

8-17. 'REPAIR OF CIRCUIT BOARDS.

8-18. The following paragraphs provide servicing
procedures and special soldering considerations for
repairing etched circuit boards,

8-19. SERVICING ETCHED CIRCUIT BOARDS. All
the etched circuit boards have plated-through com-
ponent holes. This allows components to be removed
or replaced by unsoldering or soldering from either
side of the board. When removing large components
such as potentiometers, rotate the soldering iron tip
from lead to leac. while applying pressure to the part

Model 12224

to lift it from the board. HP Service Note M-20E con-
tains additionn] information for repnir of etched
circuit boards.

8-20. SEMICONDUCTOR REMOVAL AND REPLACE-
MENT. Figure 81 is included to help identify the
lends on the common shapes and sizes of semicon-
ductor devices, When removing a semiconductor, use
long-nosed pliers as a heat sink between the device
and the soldering iron. When replacing n semicon-
ductor, ensure sufficient lend length to dissipate the
soldering heat by using the same length of exposed
fead as used for the original part.

B-21. INTEGRATED CIRCUIT REMOVAL AND RE-
PLACEMENT.

CAUTION

Unless an integrated circuit has defin-
itely fniled, be careful to prevent damage
when removing or replacing it.

TROUBLESHOOTING.

WARNING

Read the Safety Summary at the front
of this manunl before troubleshooting
the instrument.

8-22.

INTEGRATED CIRCUITS

14 PIN INTEGRATED CIRCUIT- 16 PIN INTEGRATED CIRCUIT

LOCATOR LOCATOR
NOTCH NOTCH
14 8. 16 9
JEIEGIUITTIRLN AL,
‘ "
(le i Eo
ipdgisdadgdnls SAUANSVANANARYS
1 7 1 8

FIELD EFFECT TRANSISTORS

BLACK EPOXY

METAL CASE IPLASTIC) METAL CASE

BI-POLAR TRANSISTORS

BLACK EPOXY (PLASTIC) TRANSISTORS

o —

ECB CBE

CBE

EBC

METAL CASE TRANSISTORS

DUAL
ol
S5GD ﬂ
DGS OR bGrG2s sz// \\51 CBE c:/se Ezy ch
oR GODS . D2 D1 B2 B
GDS 2 G2 Gt 570-00% 0575 SHIELD €2 El
Figure 8-1. Semiconductor Terminal Identification
B4 ' ;
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8-23. Two important prerequisites for suceessful
troubleshooting are understanding how the instrument
is designed to opernte and correct use of front-
panel controls. Improper control settings or circuit
connections can cause apparent malfunctions. Read
Section [T (Operation} for an explanation of controls,
connectors, and general operating considerations.
Rend Section IV (Principles of Operation) for explan-
ation of circuit theory,

8-24, If trouble is suspected, visually inspect the
instrument. Look for loose or burned components that
may sugEest o source of trouble, Verify that all circuit
hoard connections are making grod contact and are
not shorting to an adjacent circuit. If no obvious
trouble is found, check power supply voltnges in the
instrument; aiso check external power sources.

8-25, DC VOLTAGES. On some schematies, de volt-
ages are indicated for active components (transistors,
IC’'s ete.). Conditions for making these voltage men-
surements are listed adjacent to the schematics. Since
the conditions for making measurements may differ
from one circuit to another, always check the specific
conditions listed ndjacent to the schematic, i

8-26. INITIAL TROUBLESHOOTING PROCEDURE.
Betore troubleshooting the instrument in detail, try
to perform the adjustment procedures listed in Section
V of this manual. Some apparent malfunctions can be
corrected by these andjustments; in nddition, the in-
ability to obtain a correct ndjustment will often reveal
the =ource of trouble,

8-27. If possible, perform the adjustment procedures
in listed sequence since the power supplies should be
checked first for any malfunction,

Service

328, TROUBLE DIAGNOSIS. By use of front-panel
controls, note us many symptoms of the malfunction
as possible, From these symptoms, it ean usunlly he
determined  which section (vertical, horizontal, or
power supplies) is maltunctioning, Normally, the verti-
za) and horizontal sections will not malfunction simul-
taneously, although symptoms may indicate that this
haus occurred,

8-29. VERTICAL SECTION TROUBLESHOOTING.
Although a sweep may not be generated on the CRT,
vertical deflection of an input signal on the CRT will
normally indicate that the vertical section is function-
ing properly.

8-30. The syne pulse required for internal triggering
is developed in the vertical preamplifier and trigger
amplifier located on assembly ALAL If the instrument
does not trigger internally but triggers properly when
an external triggrer is applied, the vertical preamplifier
section should be checked,

#:31. Due to [ow fevels of the signal in the vertical
preamplifier, signal tracing becomes difficult. When
troubleshooting the preamplifier, check de bins volt-
apes for best results,

8-32. HORIZONTAL SECTION TROUBLESHOOTING,
The horizontal section of the instrument consists of
the trigper nssembly, TIME/IMV switch, and high
voltage power supply, From symptoms derived in
puragraph 83-29, check the input and output signuls of
the suspected cireuit(s) until the problem is izolated,
Refer to table 82 for troubleshooting hints.

NOTE
Table 82 is to be used as a guide only.

Slight variations in described symptoms
muy be noted,

Tabie 82. Troubleshooting Hints

1. Initial Conditions:

a. Disconnect all external inputs except ac
power,

b. Set uc power switches on rear panel of in-
strument for proper ac power input.

c.  Set front-panel contruis as follows:

VOLTS/DIV (both channels). .. 10 V/div
VERTICAL DISPLAY ........... A&B
Input Coupling (hoth channels) ... GND
Vertical POSITION (both

channels)....... e, midrange
Vertical Verniers (both channels)... CAL
INTENSITY........... verres.  midrange

FOCUS...... e midrunge
TIME/DIV ............... v D2 mssdiv
Sweep Expander......... vervieennss CAL
TRIGGER SOURCE ,.............. INT
TRIGGER LEVEL............ . lo'elock
All other pushbutton switches....... out

» _ position
LINE(AC Power),.................. ON

NOTE

If top cover of the instrument is re-
moved, make sure cover retaining
screw I8 reinserted in rvight, front
securing lug. The screw connects the
interior metalizing of cabinet with
internal grounding system.
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Tahle 8-2. Troubleshooting Hints (Cont'd)

2. Power Supplies. The power snpplies have de-
coupling components located near the individual
circuits that may couse the power supply ‘to cur-
rent limit, giving the indication of a defective power
supply. If the voltage ncross current sensing resistor
A2AZRiT in the +12 V supply or ccross current
sensing resistor A2A2R23 in the —12 V supply
exceeds approximately 0.5 V, the supply is most
likely in its currentlimit state. To isolate the circuit
causing the overload, lift one end of each decou-
pling resistor, such as A2A2R135, while monitoring
the current sensing resistor that indicates an over-
load. When the power supply indicates normal op-
eration, the faulty circuit has been isolated. For the
+95 V supply, meusure the voltage between pins
2 and 3 of AZA2U2 The voltage should not be
greater than (.5 V (pin 2 more positive than pin 3).

3. Symptom Chart. The symptom chart presented
in this table is intended to get the service technician
to the general area of the trouble hut not necessarily
to a specific component, A list of the major compo-
nents associated with the listed trouble arens follows
the symptom chart. To use the symptom chart,
proceed down the symptom column until the dif-
ficulty is noted, Then check the major components
associated with the trouble area(s).

4. Trouble-area Components. Check the trouble-
area components as listed below: (Parts nre listed
alphanumerically).

a. H.V. Power Supply

AlCt

A3CR1 - CR4
A4T]

Vi

b. Power Transformer
A4TL

¢ +210 V Supply

A2A2C3, C4
A2AZCRS - CRY
A2A2R2
A2A2RS

d. +95 V Supply

A2A2C5 - C9
A2A2CR9 - CR12
A2A2Q1

A2A2R3

AZA2R4

A2AZR6 - R14
A2A2U)2
AZA2VRI

e +12 V Supply

AZA2C10 - CL3
A2ANCRL3 - CRI4
A2AZQ)2

A2A2RL5 - R19
AZA2UB

f. +5V Supply

A2A2CL, C2
AZAICR] - CR4
AZAL2UL

. —12V Supply
AZAZCLHE, C1H
A2ASCRIT - CR20
AZA2, (M
AZAZR20 - Ry
AZA2H

h. H.V. Regulator

AlQI
AUl

i. Horizontal Qutput Amplifier
AATQLT - Q36

j- Sweep Generator
ALA1Q23 - 26

AlALULN, U2
ATAIUS - Ug

k. Trigger

AIAIQIZ - Q22
AIAIU2- U4

I Vertical Output Amplifier

AIAIQL - (12

m, Vertical Preamplifiers

AZA2(N - Q12
AZA2Q05 -7
AZA1Q0 - ()
A2A2U5 - UY

n. Attenuators

Channel A: A2A551 - 83
Channel B: A2A4S1 - S3

56
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Tablv 8-2. Troubleshooting Hints (Cont'd)

SYMPTOM CHART

A4 Heat Sink Assembly, Component Locations

87

N 2,
g 5
| SN g
rossile [ [ [ [n] [ [2]E] |S] 18]5]8 /% o S
TROUBLE YISTRTES R PR Lofof< /9 &< /&
= f o o YIS LA i N, =2 ﬁ 3 [ &~ . Qo >
wen 851 ISISISISIS) [516/5/5 1815 5158 /8 =
1121515/ %]5 s N fal S~ 2':’ & IO[2 [ & -
&l s e s [ & SIENIEISIEIS & [2]5]8
SYMPTOM YOS REEEHEEEEEENENAE
o RN R R I LI S E I G R Y T RIGIE G 5
BLOWS FUSE x{xix|[xx|x]|x X )
NO BEAM (BEAM FIND) | X x| x| x x| x
NO SWEEP X X1 x|x X '
INTENSITY MODULATION XIx|x X ' L
NO HORIZ. POSIT. X X ‘
NO VERT, POSIT. X
NO VERT. DEFL. x| x ' @
NO TRIGGER X X X ; " O
TRACE SHIFT x| x } {H1,H2)
i
. NO RETRACE BLANK X ;‘
|
N NO CHOP/ALT. X x| x | 2
(H3,H4)
. NO PROBE ADJ. X X ’ —-si
»—©)
. 1H4-H7) @ @
E. ! v. Sweep Switch Assembly r. Blanking Amplifier
Q
a AIA2 A3Q2- Q5 \\
‘A A3CRL4, CRI5 . PN — a—
" p.  Chop Oseillator @ L J O)!
s. Calibrator wi 7 N\
L ATALUA i
AlA1UL o
. 4. Channel Switches D XAz & O
n A2A2CR35 - CR40 o XF1 J
3, U
ATALUS, U4 /ineon
. Ft 122A-026-05-7%
. H1-H7 Mounting Hardware
See table 6-1
. Figure 8-2.




P
|
Service : , Model 12224 ]
1
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' 2
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1
A2A2 N B
REF GRID REF GRID REF GRID REF GRID REF GRID REF’ GRID REF GRID
A B c D E DESIG jLoc | DESIG | Loc | oEsi6 fLoc | pesic [Loc | oesi6, [voc | pEsic | voc | pesie | iac .
c N-3 | caB 23 | cr3d (E5 | R0 | uE | Rey H4| R114 | F7 | R161 | K
c2 M2 | cas 16 | crR3s 22 | B L5 | RgA H-3| RT1IB 15 | R162  K-3
1 €3 N6 | cs0 3 | cR36 "~ 42 | R22 N-6 | R&9 -3 | 'H116 1.5 | R163 K6 .
| ca M-6] CB1 +6 | CRI7 K2 | R23 N6 | R70 G3| Rit? ' He| RIB4 ke
t I cs5 Mm-7 | cB2 H-2 | CRaB  K-2 | Ra2e H4 | RN G-3| R118 H-B | RI6E  K-7
Ittt i = cs N6 | CB3 36 | CR39  H2 | R25 H-4 | R72 H3 | R119  H6 [ A166  H-2 .
\ =0 LCM c? M- | csa G5 | CRaO H2 | R2s o-4 | R73 H-4 | R120  H6 | R167 H2
2 S o R 2 c8 K6 | C55 +6 | chal 12 | R27 0-4 | R74 H4 | RI12) - 16 | RI68 12
iy €9 k-7 | c56 G7 | ¢R42 12 | R28 E4 [ R75 H4 | R122 G6| R169 42 .
ci1o N4 | cs7 K2 | L1 H-2 | R28 D-4 | R76 H3} R123 Gs|R170 12 o
, - c13 m-3 | c88 L-3 |,P1 o4 | R3O0 E3 | R77 H-7| m124  HE| RITY  H2
c12 M3 | ¢g9 L3 | o1 0-7 | A3} E-4 | A8 06 | R128 HeE | RI72 K5 .
ci1a M-a [ C60 c2 | Q2 03| Raz2 . E-3 | R79 p-7] R126 H6| R173 G5
3 i o 3 ci4 M6 | c81 02| a3 oG (RIZ . F3 | REO €7 | A127 Hel R174 K7 i o
'} @@@ " H’P c15 M-2 | C62 G2 | a4 M6 | R3a F-4 | Ra1 D6 RI28 1.4 [ RI76  G-7
5148 ci16 B2 | €63 G2 | a5 Fa | Ras £3 | RB2 E6 | RI2O 1.4 | At76 HE -
= &2 U c17 o4 | CRY N-4 | Q6 G-4 | R36 F-4 | R83 k-7 | R130 k4. RI177 G '
' e = c18 o4 | cR2 N-4 | Q7 H-4 | R37 G-4 | P84 E6 | A131 13 | RI76' B2 .
4 ——= o) - 4 cto D-4 | CA3 N-4 | 0BA, B H-3 | Rae G4 | rRBB F6 | R1I32 1.4 | 179 o2 | .
= ARz €20 D-3 | CR4 N-4 | @5 F-6 | R39 H-4 | RB6 F6 | R133 1 RI1IB0O D2 .
— it g c29 0-3 | CR5 N6 | @10 G-7 | Ra0 H-4 | RA7 F6 | R134 K25 cb i H
- L €22 03 | cRe N-E | @t H-7 | R4t K4 | RE8 F7 | R135 Fa'| TP1 H-2 ;
- @L- BT} €23 €3 | cRry N5 | @124, B H-6 [ Ra2 J-4 | Ras F-6 | R136 K5 | TP2 L4
i3 H €24 H-6 | CR8 N6 | @13’ J4 | Ra3 4 | Roo G-7] RI37 G4 | TP LS .
5 " Eg‘[ il " 5 €26 H-6 [ CR9 N5 | ara J6 | R44 +4 | Roy H7 |l R138 1.7 | vPa ' LB
Ty R f% . UL c26 J4 | cR1O N5 | Q15 K4 | R4S +& | Ro2 H-7] R139 18 | TPR 1.6
| o ) [t) EI El ‘ ] c27 J4 | cR1Y NE | a1s +6 | R4 J4 | RB3 ; k72| R0 16 | TPE H-4 .
} . s C28 JE | cr12  NB | @17 - )2 | Ra7 16 | Ro4 +6 | R141- 16 TP He
. 4 ﬂ-‘[ﬂ(ﬁ( A c29 G3|cria  na | m N2 | Ras 4 | R96 o6 | A142 16 | U 0-2
6 2 & o 6 tao 87 | ¢eR14 N3 | R2 M-7 .| Rag -6 | R9s6 J6 | R143 16 | U2 L6 .
|- [ U % " €31 7 [CR16 N3 | R3 M7 |RE0 G4 [ Re7 47 | R1aa. &3 | U3 N-3
:E — i — €32 o7|crie N3 | R4 NE [RS1 G4 | Re8 27 | RI45 )3 |.0s M5
- = om — (73} — €33 p-7 [cR1?7 N4 | RS L6 | Rs2 44 | RIS )7 | R1d6 2 fUE . G4
et Y 4 g El o c34 D6 [ CRIB N4 | R N5 | RE3 H4 1 @100 17 | R14?  Ja | U6 14
" 8.4t @E’E - c3s D6 { CR19 N4 | R? L6 | RE4  H4 | Rioy 17 | R14B K4 | U7 G-6
7 | | Qb . Q C36 D6 | CR20 N4 | RB L6 | RE5 H4 |'R102 6.7 | R149 K4 | us 16
- car E6 | CR21 F-3 { R9 L6 | R56 63 | RI03  G6 | RGO K4 | VR1 ., M6
4 c38 H? | cR22  F4 | Ri0 L7 | R5Y G4 |R104  He6 |RIST ka3 lvpz F3
/ ‘ c39 H? | CR23 « H4 | RN L6 | AE8 B4 | R105 RH6 | M52 k7| vRa F-4
azia c40 37 | CR26  F-6 | R32 L7 [Res -~ &3 | mioe” He | RIG3 k6 | vaa F-5
B J A2 B ca1 +¢ | cr26  F.6 | R13 t-7 | R6O F-4 | B107 H-6 | R164  J6 .| VRS F-6
ca2 +7 | CR27 M7 | RIa K7 | R6Y F-4 | R10B G-6 | R155 )& | VRe EB
c4a 66 | cR29' 14 { R15 M-4 | R62 F5 | R109 G-7 | R156 46 | XA1P1  x-2
angs | C4d Ha3 |crio 14 | Ris N-4 | R63 3. | R11G°  F-7 | RIE7 36 | XAWP2 F2
A B . € D E F G H ' J K L M N OVHAMIGT I Cas k3 |cam 17 |mi7 M2 |mes s | Ay e | R8T K6 | AZAY L4
- c46 K6 | CR32 16 [ R1B N4 [ RE6 3 | BR112  F6 | R1B9 K6 | A2A3 B4
ca7 &4 |CR33 E5 | R19 M4 | RE6 w3 1 R113  F6 | R160 K4 | A2A4  B6

1 : T , ;
1

Figure 8-3. A2 I{eJriicq! Assembly, “Cg')mponent Lecations
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INSTALLATION OF
AZAZ: U1, 1, 2, O3

TOP VIEW A2A2Q1 NOTE TOP VIEW A2A2, U1, 2, 03
EXPOSED METAL POWER TRANSISTOR INSULATORS —
SURFACE UP {A2ATMPT, 3 REQUIRED) MUST BE 'AZA2U1 - OUTPUT) E EXPOSED METAL
' | R | s
) REQUIRED ON
; ; C— © . | s 1A2A201 -GND) € , @ e
n-.. : ' £ IA2A2U1 - INPU™) B \
j ’ Figure 8-4.
J Schematic 1, AC Input and Power Supplies (A4, A2A2)
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83 05 lcRs cs |08 ¢-¢ | R16 c3 | RI2 G5 Lty Fs
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Figure 8-5. A3 High-voltage Power Supply Component Locations
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8-10

WAVEFORM MEASUREMENT CONDITIONS
SCHEMATIC 2

1. Set front-panel controls in accordance with para-
graph 5-9, Section V.

2. Set monitor oscilloscope VOLTS/DIV and TIME/
DIV controis as indicated under waveform(s).

— 32V

Sﬁ -0V

1222A-030-01-05-7¢
Q RETRACE BLANKING (SINGLE CHANNEL!}
10 V/idiv
2 tisidiv

Q RETRACE AND CHOP BLANKING (CHOP MODE)

10 Vidw
2 ms/div

Figure 8-6, Schematic 2, High-voltage Power Supply {A3) (Sheet 1 of 2)

Moadel 1222A
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Service Moadel 1222A

WAVEFORM MEASUREMENT CONDITIONS
SCHEMATIC 8

1. Set front-panel controls in nccordance with para-
graph 59, Section V, except as follows:

TIME/DIV i 1 ms/div

2. Set monitor oscilloscope VOLTS/DIV and TIME/
DIV controls as indicated under waveform(s).

3. Apply a 2kHz, 0.6-V sine wave to channel A
INPUT connector.

Aoy A
\ /h \ —0v
\J VA

1212A-038-01-05-78

Q 2Vvidiv 2 Vidw
0.2 ms/dw 2 ms/dw

Figure 8-14. Schematic 8, Sync Input (Sheet 1 of 2)




Model 1222A \ .
'; i Service
\
by
1
v !
| 1
{wonn :moam'rmacmassv T - - —— —— -—— _ R —_———
i v EXT fiG P/O AiA2AZ
AMPLIFIER
! 13714 Pas
! v : ' I l
T 7} uza
LMY SYNC AMPLIFIER (B wvl ) ! [}
‘ 015-18,021 g0
I i ' v "y v oo ¥
l i :‘uln“ Y ' = IZLD] }
o ) AN POR on PO SIF P50 4 %o I
T WA 1€ T TP o Rk Q REQ | R — |
Q L) S w1 . " i,
> ] - A—t ) B NG o " I I
= A1y’ i EVINTYE ) it = 1 TRl
¥ C80 s0ex | i AL Q +3 o S I
i S . TV BYNC [ VL —__F .
SN o SEPARATOR UNE
| 3 e REZ 01%/20, 1B
. As | t :nlzlsur ?o‘u] bt o = i -— -——
120 100% 1 1 = -_ — - —
| ! i = -
1 $1C 5ip
! Lol ® e
I [ ) 9 >
1 LINE I ks [
| ] | b - m ' 2NN 1000 NOTE MINEMAY BE Mt OA LO
@ L¢ne— H ] huti FORPROPER VOLTAGE READINGS 1t FIN9 MAY BE L0 OR wt
) T SET R8T + MID RANGE AN £ AESPECTIVELY
1 ) : oy "TIGGER LEVEL AT ONE 0" CLOCK (22 PR I
}
= = uzp
i ' b ad P !
i i) | o -1V "
. . >t T
i 'y ! 81A PALL R&? CLR
) } ’ 4 gaL 0 -\
i . §
) © 4
! : ! . - DIV ENTY) sy
b j L AL} H ) $ 100% $v L 5 .o
} 10 n R&Y b 5 "
! i ) f \ ot D6V I NIV)
| . : VA I; — : Q o¥ ;
) €22
! 5 ol ! T ' a ™ i
I it N 3240 !
@ Ly el ) ° Posm’ L
I ] \kr :
- I v “hy ' Lm A71
. ! aiK 9
SR L :
i ar L te N
1 (A s T . - 192
40 POW) 1 -
; 375 :un ——AAA- {
TRIGGEH | A1 AN
(ALY : 3160 100 I
] Rag Ly i
. ! 80 : 154K
10K > 31 ) { ¥ o PARTS GN THIS SCHEMATIC y
I ‘ J—t B OAIA ? 1 AJA2 CrASSIS
i IO &0
150} €196 " AL
36 3L 1] 1500 CR2.3 60, 51 POwl
' = FETE] RITRI20
1 ¥ P 20 xAIAIR
Apy A3 6 124
SIALG R0 AIAZAZ l
™23 I
PoUzIe | POS 8
!
—_— —_— —— [ —_— —— ) - —_— YIRA8120127)
i '
)
1y
Figure 8-14,

Schematic 8, Sync Input {Sheet 2 of 2)
823




46

A1A2A1

1223A-039-05-78

Figure 8-15. A1A2A1, P/O Time/ Div Switch, Component Locations
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WAVEFORM MEASUREMENT CONDITIONS
SCHEMATIC A9

1. Set front-panel controls in accordance with para-
graph 59, Section V, except as follows:

TIME/DIV ........ R

1 ms/div

2. Set monitor oscilloscope VOLTS/DIV and TIME/
DIV controls ns indicated under waveform(s),

3. Apply a 2-.kHz, 0.6-V p-p sine wave to channel A
INPUT connector.
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Figure 8-16. Nchematic 9, Trigger Generator (Sheet 1 of 2}
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825




3l R

L.—.......:

Figure 8-17. AIA2A2, P/0 Time/Div Switch, Component Locations
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! WAVEFORM MEASUREMENT CONDITIONS
SCHEMATIC 10

0 [. Set front-panel controls in nccordance with para-
1) graph 65-9, Section V, except as follows:

TIME/DIV ..ooriiinnnnnnss, 1 ms/div

2. Set monitor oscilloscope VOLTS/DIV and TIME/
DIV controls as indieated under waveform(s).

3. Apply a 2-kHz, 0.6-V p-p sine wave to channel A
INPUT connectar,

l / l/

T
5 Vidiv 1222A-042-01-05-T6
@ 2 ms/div

Figure 8-18, Schematic 10, Main Sweep (A1A1) (Sheet I of 2)
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Schematic 10, Main Sweep (AIAl) (Sheet 2 of 2)

8-27




Service

528

WAVEFORM MEASUREMENT CONDITIONS
SCHEMATIC 11

L. Set front-panel controls in accordance with para-
graph 5-9, Section V, except as follows:

TIME/DIV ......... e verer 1 mssdiv

2, Set monitor oscilloscope"VOL’l‘/DIV and TIME/
DIV controls as indicated under waveform(s).

3. Apply a 2-kHz, 0.6-V p-p' sine wave to channel A
INPUT connector.
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Figure 8-19. Schematic 11, Horizontal Output (A1Al) {Sheet I of 2)
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