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CERTIFICATION 

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

WARRANTY AND ASSISTANCE 

This Hewlett-Packard product is warranted against defects in materials 
and workmanship for a period of one year from the date of shipment. 
Hewlett-Packard will, at its option, repair or replace products which prove 
to be defective during the warranty period provided they are returned 
to Hewlett-Packard, and provided the preventive maintenance procedures 
in this manual are followed. Repairs necessitated by misuse of the product 
are not covered by this warranty. NO OTHER WARRANTIES ARE EX-
PRESSED OR IMPLIED, INCLUDING, BUT NOT LIMITED TO, THE 
IMPLIED WARRANTIES OF MERCHANT-ABILITY AND FITNESS 
FOR A PARTICULAR PURPOSE. HEWLETF-PACKARD IS NOT 
LIABLE FOR CONSEQUENTIAL DAMAGES. 

Service contracts or customer assistance agreements are available for 
Hewlett-Packard products. 

For any assistance, contact your nearest Hewlett-Packard Sales and 
Service Office. Addresses are provided at the back of this manual. 
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SAFETY SUMMARY 

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

with these requirements. 

GROUND THE INSTRUMENT. 

To minimize shock hazard, the instrument chassis and cabinet must be connected to an electrical 
ground. The instrument is equipped with a three-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-contact adapter with the grounding wire (green) firmly connected to an electrical ground 
(safety ground) at the power outlet. The power jack and mating plug of the power cable meet 
International Electrotechnical Commission ( IEC) safety standards. 

DO NOT OPERATE IN AN EXPLOSIVE ATMOSPHERE. 

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

KEEP AWAY FROM LIVE CIRCUITS. 

Operating personnel must not remove instrument covers. Component replacement and internal 
adjustments must be made by qualified maintenance personnel. Do not replace components with 
power cable connected. Under certain conditions, dangerous voltages may exist even with the 
power cable removed. To avoid injuries, always disconnect power and discharge circuits before 

touching them. 

DO NOT SERVICE OR ADJUST ALONE. 

Do not attempt internal service or adjustment unless another person, capable of rendering first aid 

and resuscitation, is present 

USE CAUTION WHEN EXPOSING OR HANDLING THE CRT. 

Breakage of the Cathode-ray Tube (CRT) causes a high-velocity scattering of glass fragments ( implosion). 
To prevent CRT implosion, avoid rough handling or jarring of the instrument. Handling of the CRT shall 

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

DO NOT SUBSTITUTE PARTS OR MODIFY INSTRUMENT. 

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

DANGEROUS PROCEDURE WARNINGS. 

Warnings, such as the example below, precede potentially dangerous procedures throughout this 

manual. Instructions contained in the warnings must be followed. 

WARNING 

Dangerous voltages, capable of causing death, are present in this instrument. 
Use extreme caution when handling, testing, and adjusting. 
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Model 1220A General Information 

SECTION I 

GENERAL INFORMATION 

1-1. INTRODUCTION. 

1-2. The Hewlett-Packard Model 1220A is a general-
purpose oscilloscope designed for bench or field 
service. The 1220A provides accurate measurements 
of signals with 2 mV/div vertical deflection capability 
over the full 15 MHz bandwidth. 

1-3. This manual contains installation and operating 
instructions, as well as maintenance information for 
the Model 1220A. Instrument specifications and pro-
cedures for verifying proper operation are included. 
Procedures are also included for adjusting the instru-
ment to its performance specifications. 

1-4. This section of the manual contains the perfor-
mance specifications for the 1220A and a list of options 
available. It also lists the accessories supplied with 
the instrument. 

1-5. SPECIFICATIONS. 

1-6. Table 1-1 is a complete list of 1220A critical 
specifications that are controlled by tolerances. Table 
1-2 contains general information that describes the 
operating characteristics of the 1220A. 

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 1220A. 

1-8. ACCESSORIES SUPPLIED. 

1-9. The following accessories are supplied with the 
Model 1220A: 

One ac power cord, HP Part No. 8120-1538. 
One blue light filter, HP Part No. 4114-0521. 
One fuse for 100/120-V operation, HP Part No. 

2110-0202. 
One fuse for 220/240-V operation, HP Part No. 

2110-0201. 

1-10. ACCESSORIES AVAILABLE. 

1-11. The following accessories are available for the 
Model 1220A: 

HP Model 10119A - Rack Mounting Kit 
HP Model 10013A - 10:1 Attenuat,or Probe 
HP Model 10110A - BNC/Banana Plug Adapter 
HP Model 123A - Camera (requires adapter) 
HP Model 10373A - Camera Adapter 
HP Model 10117A - Front-panel Cover with acces-

sory storage compartment 
HP Model 10116A - Viewing Hood 

1-12. OPTION. 

1-13. The following option is available for the 
1220A: 

OPTION 007 (factory Installed). Replaces standard 
P31 phosphor CRT (V1) with internal graticule P7 
phosphor CRT. 

1-14. INSTRUMENT AND MANUAL IDENTI-
FICATION. 

1-15. Instrument identification serial number tag 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 = U.S.A.; G = West Germany; J = Japan; U = 
United Kingdom.) 

1-16. This manual applies to instruments with serial 
prefix 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 
to instruments with serial numbers lower than that 
shown on the title page. Part numbers for the manual 
and the microfiche copy of the manual are also shown 
on the title page. 

1-1 



General Information Model 1220A 

Table 1-1. Specifications 

VERTICAL AMPLIFIERS 

BANDWIDTH: 43 dB down from 50 kHz, 6-division 
reference signal (from terminated 50-ohm 
source). 
DC Coupled: dc 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, 5 sequence. ±3% attenuat,or 
accuracy in calibrated position on 20 mV/div 
to 10 V/div ranges. ±5% attenuator accuracy 
in calibrated position on 2 mV/div, 5 mV/div, 
and 10 mV/div ranges. 

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

Maximum Input: ±400 V (dc + pk ac). 

TIME BASE 
SWEEP 
Ranges: 0.1 us/div to 0.5 s/div (21 ranges) in 

1, 2, 5 sequence. ±4% with expander in cali-
brated position. 

Expander: expands (continuously) sweeps at 
least 10 times. Maximum usable sweep 
speed with expander is approximately 20 
ns/div (0.2 p,s/div range). 

TRIGGERING 
Internal: approx 10 Hz to 15 MHz on signals 
causing 1 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 his/div) and line 
select (50 gs/div to 0.1 gs/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): de to 1 MHz. 
Deflection Factor 

Expander 
X-Mode 

Attenuator 
Deflection 
Factor 

CW 
Cal 
Cal 

1:1 
1:1 
1:10 

100 mV/div 
1 V/div 

10 V/div 

Continuous adjustment between ranges by-
expander. 

X-Y Phase Shift: <3° at 100 kHz. 

CATHODE-RAY TUBE AND CONTROLS 
BEAM FINDER: returns trace to CRT screen re-
gardless of setting of horizontal or vertical con-
trols. 

INTENSITY MODULATION (Z-AXIS INPUT): +5V 
(TTL compatible), 10 Hz to 1 MHz blanks trace 
of any intensity. Maximum input 7 V rms. 

Table 1-2. General Information 

VERTICAL AMPLIFIERS 
MODES OF OPERATION: channel A; channel B; 
channels A and B displayed alternately on 
successive sweeps (0.1 us/div to 0.5 ms/div); 
triggering by channel A or external; channel A 
and B displayed by switching between channels 
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. 

RISE TIME: approx 23 ns. 
INPUT RC: approx 1 megohm shunted by approx 
30 pF. 

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

TIME BASE 
SWP MODE: sweep triggered by internal, ex-

ternal, or line frequency signal. 
X-Y MODE: sweep supplied by external signal. 

X-INPUT 
INPUT RC: approx 1 megohm shunted by approx 
30 pF. 

CATHODE-RAY TUBE AND CONTROLS 
TYPE: mono-accelerator, approx 2 kV acceler-
ating potential, P31 phosphor. 

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

INTENSITY MODULATION (Z-AXIS): input R 
approx 1000 ohms. 

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

POWER: 100, 120, 220, and 240 Vac, —10% +5%, 
48 to 66 Hz, approx 40 VA. 

WEIGHT: net, 7.3 kg ( 16 lb); shipping, 9.5 kg 
(21 lb). 

DIMENSIONS: see outline drawing. 

1-2 



Model 1220A General Information 

Table 1-2. General Information (Cont'd) 

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. 

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

2. DIMENSIONS ARE . N MILLIMETRES AND 
(INCHES) 

SIDE 

396.9 ( 15 5/8)   

412.8 116 1/41   

Altitude: to 4600 m ( 15 000 ft). 
Vibration: vibrated in three planes for 15 min-

utes each with 0.25 mm (0.010 in.) excursion, 
10 to 55 Hz. 

TOP 

303.2 111 15/16/ 

 311.2 ( 12 1/4) 

ce,  

REAR 

o 

1-3/(1-4 blank) 
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Model 1220A Installation 

SECTION II 

INSTALLATION 

2-1. INTRODUCTION. 

2-2. This section contains information and instruc-
tions necessary for installing and interfacing the 
Model 1220A Oscilloscope. Included 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 and in perfect elec-
trical order upon receipt. To confirm this, the instru-
ment should be inspected for physical damage in-
curred in transit. 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-
age or deficiency, see the warranty in the front of this 
manual. 

WARNING 

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

2-5. POWER CORDS AND RECEPTACLES. 

2-6. Figure 2-1 illustrates the standard configuration 
used for HP power cords. The HP part number directly 

HP POWER CABLE PART NUMBERS 

8120-1692 8120-0696 8120-1703 8120-1521 

• ht 

INPUT POWER RECEPTACLE TYPES 

STD-002-05-76 

Figure 2-1. Types of Power Source Receptacles and 
Applicable Input Power Cable Part Numbers 

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

2-7. POWER REQUIREMENTS. 

2-8. The Model 1220A can be operated from any 
ac power source supplying 100 V, 120 V, 220 V, or 
240 V (-10% +5%), 48 to 66 Hz (see figure 2-2 for 
proper switch positions). Power dissipation is ap-
proximately 40 watts. Refer to Section III for instru-
ment turn-on procedure. 

LINE 
SELECT 

240 120 

100 220 

V 

240 220 

100 120 

100V 
SETTING 

LINE 
SELECT 

240 120 

9 
100 220 

V 

240 220 

100 120 

120V 
SETTING 

LINE 
SELECT 

240 120 

100 220 

V 

240 220 

9 
100 120 

220V 
SETTING 

LINE 
SELECT 

240 120 

9 
100 220 

V 

240 220 

9 
100 120 

240V 
SETTING 

1222A-001-05-76 

Figure 2-2. AC Input Switch Settings 

2-9. REPACKING FOR SHIPMENT. 

2-10. If the instrument is to be shipped to a 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 packing 
material. If the original packing material is not 
available, the Hewlett-Packard Sales/Service Office 
will provide information and recommendations on 
materials to be used. 

2-1 
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10-16 

1220A OSCALOSC0110 
TRIG 

19. 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 Vernier. Provides continuous ad-
justment of volts/div between calibrated posi-
tions of VOLTS/DIV control ( 19). 

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

22. Channel A AC/DC. Selects capacitive (AC) or 
17 direct (DC) coupling of the input signal to 

channel A vertical preamplifier. 

(g) 

33 

1. LINE. Applies primary ac power to the instru-
ment. 

2. INTENSITY. Controls brightness of the display. 

3. FOCUS. Controls sharpness and clarity of dis-
play. 

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

Figure 3-1. 

Front- and Rear-panel Features 

3-0 

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. 

31. LINE SELECT. Switch provides selection of 
100, 120, 220, or 240 Vac for correct primary 
input voltage. 

32. AC Input. Power input connector. 

33. FUSE. Ac input power fuse. 

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

35. —. Chassis ground connection for external 
equipment. 

36. -12 V. 12 Vac output for external use. 
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SECTION III 

OPERATION 

3-1. INTRODUCTION. 

3-2. This section contains information and instruc-
tions necessary for operation of the 1220A Oscillo-
scope. Included are power and warmup information, 
functional identification of all controls and connectors, 
and special applications information. 

3-3. INSTRUMENT CAPABILITIES. 

3-4. The 1220A oscilloscope contains dual vertical 
preamplifiers for dual-channel 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. Simulta-
neous display of two signals is possible in either 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 automatically select the alternate mode of 
display. 

3-5. Twelve calibrated switch settings on each 
vertical amplifier provide a deflection factor range 
from 2 mV/div to 10 V/div in 1, 2, 5 sequence. The 
vertical verniers permit continuous adjustment be-
tween calibrated steps and extends 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 slope are also selectable. 

3-7. Horizontal amplifier sweep-speed settings from 
0.1 pediv to 0.5 s/div are available in 1, 2, 5 sequence. 
Expander control allows continuous adjustment be-
tween steps and expands the sweep up to 10 times. 
Usable maximum sweep speed with the expander is 
approximately 20 ns. 

3-8. A bright baseline is always present in the 
absence of a trigger input signal when using the 
1220A. A trigger signal of 10 Hz or greater will over-
ride the auto function. 

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

3-10. Pront- 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 Section II. If the instrument is to be 
operated from a 220- or 240-volt ac power source, 
replace rear-panel fuse with 0.25-ampere slow-blow 
fuse. The instrument is normally shipped from the 
factory set to operate from a 120-volt ac source and 
is fused with a 0.5-ampere slow-blow fuse. 

NOTE 

In the following paragraphs all control 
numbers (in parentheses) refer to the 
numerical assignments in figure 3-1. 

3-13. INITIAL TURN-ON PROCEDURE. To prepare 
the 1220A for operation, perform the following steps: 

a. Set INTENSITY control (2) fully counter-
clockwise. 

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 1 mSEC position. 

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 
make sure that all other pushbutton switches are 
disengaged. 
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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. 

FTCAIWI:11 
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 a new location, trace alignment should be 
checked and adjusted if necessary. To align the trace, 
proceed as follows: 

a. Accomplish paragraph 3-13. 

b. Using channel A vertical POSITION control 
(18), position trace on center horizontal graticule line. 

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

NOTE 

If intensity modulation of trace is appar-
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 follows: 

a. Accomplish paragraph 3-13. 

b. Set INTENSITY control (2) fully counter-
clockwise. 

c. Set X-Y/SWP switch ( 15) to X-Y position. 

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 smallest, sharpest, spot 
possible. 

f. Set INTENSITY control (2) fully counterclock-
wise. 

g. Set X-Y/SWP switch ( 15) to SWP position. 

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

a. Accomplish paragraph 3-13. 

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

c. 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 
necessary, 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. Connect input signal to be measured to 
channel A INPUT connector (23). 

c. 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 input signal on horizontal 
graticule line near bottom of graticule. 

g. Using horizontal POSITION control (5), posi-
tion one positive peak of input signal on center vertical 
graticule line. 
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h. Count number of vertical divisions from most 
negative to most positive portions of waveform 
(estimate to nearest tenth of division). 

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 dc component of an input signal or a dc level 
point on an input signal, proceed as follows: 

a. Accomplish paragraph 3-13. 

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 hori-
zontal graticule line using channel A POSITION 
control ( 18). 

NOTE 

Reference for positive de voltages should 
be below the center horizontal graticule 
line; reference for negative dc 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/DIV control ( 19) so that 
point of input signal to be measured is as 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. 

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. 

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

a. Accomplish paragraph 3-13. 

b. Connect signal to be measured to channel A 
INPUT connector (23). 

c. Set TIME/DIV control (6) so that both events 
of interest are displayed on CRT. 

d. Adjust TRIGGER LEVEL control (8) for 
stable 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 g by 
TIME/DIV control setting for time interval between 
two events of interest. 

3-21. FREQUENCY CALCULATION. To determine the 
approximate frequency of an input signal, proceed as 
follows: 

a. Accomplish paragraph 3-20 using start and 
ending points of one cycle of input signal as 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 a compensation adjustment, proceed as 
follows: 

a. Accomplish paragraph 3-13. 

b. Connect divider probe cable to channel A 
INPUT connector (23). 
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c. Connect probe tip to PROBE ADJ terminal (9). 3-23. TV SIGNALS. To observe a television composite 
or sync-only signal, proceed as follows: 

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

Pattern generator color TV signal, line trigger 

Staircase Signal, line trigger 10 p/cliv 

OVER CORRECTLY 
COMPENSATED ADJUSTED 

1222A-003-05-76 

UNDER 
COMPENSATED 

Figure 3-2. Divider Probe Adjustment Display 

a. Accomplish paragraph 3-13. 

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

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

d. Set channel A VOLTS/DIV control ( 19) for 
desired vertical amplitude display. 

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

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

Color bar signal frame trigger 0.5 ms/div 

•  

• 

• 

• 

T I I 

Color Staircase Signal, frame trigger 0.5 ms/div 

Figure 3-3. Typical TV Waveforms 

1222A-004-05-76 
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3-24. TIME DIFFERENCE MEASUREMENT. To mea-
sure the time difference between two events having a 
common source, for example, propagation delay, 
proceed as follows: 

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

b. Connect one signal 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 vertical amplitude of 
display. 

e. Set TIME/DIV control so that two events of 
interest are at least four horizontal divisions apart. 

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

NOTE 

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

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

h. Using appropriate vertical POSITION con-
trol ( 18 or 24), position second event of interest on 
center horizontal graticule line. 

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 deference between two signals of 
the same frequency, proceed as follows: 

a. Accomplish paragraph 3-13. 

b. Set X-Y/SWP control ( 15) to X-Y position. 

c. Connect one signal to channel A INPUT con-
nector (23). Figure 3-4. X-Y Phase Measurements 

d. Using channel A VOLTS/DIV control ( 19), 
POSITION control ( 18), and vernier control (20), 
obtain two spots separated vertically by exactly eight 
divisions. 

e. Using horizontal POSITION control (5), posi-
tion two spots on center vertical graticule line. 

f. Press channel A input coupling GND switch 
(21). 

g. Connect second signal to X INPUT connector 
(17). 

h. Using expander control (7) and channel A 
POSITION control ( 18), position two spots exactly 
eight divisions apart horizontally on center graticule 
line. 

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

j. Compare display to figure 3-4A for approximate 
phase difference of signals. 

k. For actual phase difference, center ellipse at 
intersection of center vertical and horizontal graticule 
lines (see figure 3-4B). 

1. Measure distance C and D. 

m. Substitute measurements of C and D in 
formula given in figure 3-4B for sine of phase angle. 

n. Refer to table of sines to determine phase 
angle. 

A 

PHASE DIFFERENCE 

/00 
0° 450 

900 
1350 1800 

C_1 sin 0 

1222A-005-05-76 
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SECTION IV 

PRINCIPLES OF OPERATION 

4-1. INTRODUCTION. 

4-2. This section contains descriptions of circuits 
keyed to a simplified block diagram (figure 4-1) and 
a detailed theory of operation keyed to a functional 
block diagram (figure 4-3). Schematics are located 
in Section VIII of this manual. 

4-3. OVERALL DESCRIPTION. 

4-4. ATTENUATORS. Channel A and channel B at-
tenuators accept 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 GND feature permits the operator 
to establish a baseline reference level without dis-
connecting the input signal from the INPUT connector. 

4-5. 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 differential signal. 
The signal is amplified and a portion of it is used for 
the sync amplifier while the main path is applied to 
the vertical output amplifier. 

4-7. VERTICAL OUTPUT. The vertical output ampli-
fier converts the single-ended signal from the vertical 
preamplifier stages to a differential signal. It also 
provides the drive required by the vertical CRT plates. 

4-8. TRIGGER CIRCUIT. The trigger switches select 
the source of the sync signal (INT, LINE, or EXT). The 
sync signal is ac coupled to the trigger amplifier and 
offset by the TRIGGER LEVEL control. Selection of 
trigger slope is also accomplished at the input to the 
trigger amplifier. 

.4-9. The signal from the trigger amplifier is applied 
to the trigger circuit through the TV/NORM switch. 
When the TV/NORM switch is in the TV position, the 
sync signal is developed by the TV Sync Separator 
circuit. 

4-10. The trigger circuit develops the trigger signal 
required to start 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 buffered to the horizontal output circuit. 

4-11. The horizontal output circuit provides drive to 
the CRT horizontal deflection plates. 

4-12. DETAILED THEORY. 

4-13. The following paragraphs provide explanations 
of the individual circuits in the 1220A. When using 
this portion of the manual, see figure 4-3 (functional 
block diagram) and the schematics which are located 
in Section VIII. 

4-14. LOW-VOLTAGE POWER SUPPLIES. The low-
voltage power supply provides +5 V, +12 V, +95 V, 
+210 V, and —12 V for operation of the various circuits 
in the instrument. All supplies are regulated except 
the +210 V supply. The +210 V supply is an unregulated 
+115 V which is offset by +95 V at the junction of CR7 
and CR8 of bridge rectifier CR5 - CR8. 

4-15. +5 V Supply. The output of the 12 Vac secondary 
of A4T1 is rectified by bridge rectifier CR1 - CR4 and 
regulated by Ul. 

4-16. +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 U2 where it is 
compared with a reference voltage 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 Ql. When the output 
voltage decreases, the error voltage causes Q1 to 
conduct more and supply more current to the load. 
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. 

4-17. Current limiting is accomplished by R9 and a 
cut-off transistor in Ul. As the current output in-
creases, the voltage drop across R9 increases. Pins 2 
and 3 of Ul are the base and emitter connections of 
the cut-off transistor. When the voltage drop across 

R9 is sufficient to cause the transistor to conduct, it 
removes the error signal from Q1 causing the output 
current to decrease, thereby reducing the output 
voltage. 
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4-18. +12 V Supply. The +12 V supply is also a 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. 

4-19. —12 V 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. 

4-20. HIGH-VOLTAGE POWER SUPPLY. The voltage 
from the 1600 V secondary of A4T1 is rectified by 
A3CR1-A3CR4, filtered by A3C1, regulated by A3Q1, 
and applied to the intensity network and CRT filament 
circuit. 

4-21. Regulation is accomplished by comparing a 
portion of the HV output with the +95 V supply and 
applying the comparison to A3U1. The output of 
A3U1 controls the emitter-collector resistance of 
A3Q1 so that the voltage drop across the transistor 
compensates for high-voltage fluctuations. A zener 
diode chain (VR1 - VR3) is connected across the col-
lector and emitter of A3Q1 to prevent its breakdown 
potential from being reached. 

4-22. 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 

LINE VOLTAGE V 

V +5 

V -10° 

iTRACE MODULATION 
OPERATING RANGE 

TRACE MODULATION 

1222A-007-05-76 
-1900V HIGH VOLTAGE 

SUPPLY 

Figure 4-2. HVPS Operating Characteristic 

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 +5%, —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 outside one of the regulator limits, 
A3R3 should be adjusted so that the char-
acteristic brackets these excursions rather 
than the nominal 100, 120, 220 or 240 
volts, +5% —10%. 

4-23. VERTICAL SECTION. In the following discus-
sion, circuits which are identical for both channels 
A and B are discussed for channel A only. 

4-24. Attenuators. The input impedance on all ran-
ges of the VOLT/DIV switch is one megohm shunted 
by a 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. 

4-25. Vertical Preamplifier. The preamplifier is a 
three-stage differential amplifier with switched gain 
control and input protection. Diodes CR21 and CR22 
limit excessive signal swings from the attenuator to 
approximately ±4.1 V as established by zener diodes 
VR2 and VR3. The signal is applied to the first 
differential amplifier stage (pin 6 of U5) by way of 
source-follower Q5A and an emitter-follower section 
of U5 (pin 3). 

4-26. 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 
Q6 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 this instance, the amplification is one tenth 
of that selected in the three lower ranges of the 
VOLTS/DIV switch. 

4-27. 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 
that is turned on enables a particular current path 
which establishes the gain of the output stage of U6. 

4-2 



Model 1220A Theory 

4-28. Fine control is achieved with vernier A2A2R3 
in the second preamplifier stage. Overall gain of the 
vertical channel is accomplished by R144 (with vernier 
A2A23 in CAL det,ent position). Balance potentio-
meters R49, R62, and R64 are adjusted so that the 
trace does not move when switching from one range 
to another. 

4-29. 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 offset by a current derived 
from vertical position potentiometer RI. 

4-30. The CHOP/ALT control (CR35-CR38) is biased 
by CHOP/ALT flip-flop AlA1U3A. During channel 
A operation, CR37 conducts causing CR38 to cut-off 
and block the channel B signal. At the same time, 
reverse bias is applied to CR35 cutting it off. This 
enables 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. 

4-31. When both channels are to be displayed in the 
chopped mode of operation (TIME/DIV switch in 1 
ms to 0.5 s 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 are to be displayed in the alternate 
mode of operation (TIME/DIV switch in 0.5 ms to 
0.1 ts range), the CHOP/ALT control alternately 
selects channel A on one sweep and channel B on 
the next. 

4-32. Output Amplifier Input. The signal from the 
CHOP/ALT control circuit is applied to current ampli-
fier Q17/Q18 which in turn drives vertical output 
amplifier. The output amplifier is comprised of a 
differential input stage that drives two identical 
negative feedback amplifiers. 

4-33. The differential input stage consists of U9. Two 
of the transistors in U9 are connected as back-to-back 
diodes and linearize the logarithmic characteristic of 
the differential amplifier at high signal levels. At low 
signal levels the characteristics require no lineariza-
tion. Diodes CR39 and CR40 prevent the amplifier 
from going into saturation when excessive signals are 
applied or when the vertical position control is at one 
of its extremes. 

4-34. The BEAM FINDER switch, when pressed, dis-
connects R173 from the emitter circuit of the dif-
ferential input stage. This reduces the overall gain of 
the output stage, so the trace is always displayed 
regardless of the vertical POSITION control setting. 
This does not affect the intensity. 

4-35. Output Amplifier. The final output is comprised 
of two identical amplifier stages. Therefore, only one 

stage is described. Transistors AlA1Q3/Q4 form a 
cascode amplifier with negative feedback supplied to 
drive stage AlA1Q1/Q2. Transistors AlA1Q5/Q6, 
connected in series, comprise a driven current source. 
The steady-state current level is established by 
AlA1R22 while extra current for fast transients is sup-
plied by AlA1C10. High-frequency components of the 
deflection signal are coupled through AlA1C8 to the 
current source. 

4-36. HORIZONTAL SECTION. There are two basic 
modes of operation of the horizontal deflection circuits: 
X-Y operation and normal sweep operation. In X-Y 
operation, an external signal is used to provide the 
reference source for the horizontal axis of the display. 
A signal applied to the EXT TRIGGER/X INPUT 
connector is used for this purpose. 

4-37. X-input Signal Path. The X-input signal is ap-
plied through the EXT TRIGGER/X INPUT connector 
and external input buffer AlA1Q13/Q14 to the X-Y/ 
SWP switch. With the X-Y/SWP switch in X-Y posi-
tion, the signal from the external input buffer is 
applied directly to the horizontal-output amplifier 
circuit. 

4-38. External Input Buffer. The external-input buffer 
is made up of A1A1Q13/14. The source follower (Q13) 
provides high-input impedance, and emitter follower 
(Q14) provides low-output impedance for driving the 
trigger amplifier. 

4-39. Trigger Switches. The trigger switches select 
the source of the trigger signal. When EXT switch is 
pressed, the signal from the external 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 A4T1) 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 
R45. 

4-40. Trigger Amplifier. The trigger signal is ac coupled 
through C22 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 U5A. This permits U5A to trigger at 
various levels of the input signal. The —/+ switch SlE 
selects the slope on which the threshold level is de-
fined. Resistor R51 is a symmetry control that is 
adjusted so that the dc level of the trigger amplifier 
output is the same for inverting (—) or non-inverting 
(+) operation. 

4-41. When TV/NORM switch is in TV position, the 
trigger signal is taken from Q16 and applied to the 
TV Sync Separator. Transistor Q21 cuts off to prevent 
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the unprocessed video signal from reaching the trigger 
circuit. 

4-42. TV Sync Separator. The TV Sync Separator 
separates the Frame and Line Sync pulses of a com-
posite video signal and outputs either Line sync 
pulses or a Frame signal to the trigger circuit. 

4-43. RC network C24 and R61 filter the video portion 
of the signal to produce a mean de level. When a sync 
pulse occurs, it is superimposed on this dc level and 
turns on Q19 so that only sync pulses reach the sync 
separator. 

4-44. When the TIME/DIV switch is in the range 0.1 
ms/div to 50 ms/cliv, 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 
a 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 R68. 

4-45. Only when Frame sync pulses occur does the 
integrator output reach a sufficient level to clock U3B. 
Because U3B divides sync pulses by a factor 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 mode of operation, U3B is in the preset state and 
its Q output is high. This enables U4A which inverts 
the Line sync pulses. 

4-46. 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 U1A, 
U1B, and U1C. When the output of U1C goes low, the 
output of U6D again goes high. 

4-47. The output of U5A also clocks U7A (through 
U1A) and U8 (through U1A and U1B). When the Q 
output of U8 goes high, it enables U2D. When the Q 
output of U7A goes high, it enables U6C. 

4-48. After the propagation delay time of U1A,.U1B, 
and U1C, the output of U6D (pin 11) goes high. The 
positive transition is inverted by U6C (enabled by 
U7A) clocking U7B. The Q output of U7B goes high 
and the Q output goes low. The low Tt; 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 U2D (enabled by U8). A 
low at the output of U2D holds off input Schmitt 
trigger U5A. 

4-49. Ramp Generator. The ramp generator consists 
of a constant current source (Q24 and associated 
circuitry) which charges a selected capacitor (C32/ 
C33, C34, C35, or C36). Ramp output voltage increases 
linearly with time at 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 
turned on or off by the signal generated in the trigger 
circuit. 

4-50. 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 U5A 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. 

4-51. Bright-line Auto Operation. If no trigger signal is 
received within approximately 500 milliseconds of the 
last trigger signal, the bright-line auto monostable 
flip-flop U8 returns to its stable state (Q output low, 
Q output high). When the Q output goes high, it pre 
sets U7B by way of U6A. The ramp generator is en-
abled and a sweep occurs, although it is asynchronous. 
At the end of the sweep, if no new trigger signal has 
been received, the end of the hold-off signal presets 
U7B by way of U6A 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 
between 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. 

4-52. Hold-off Circuit. The hold-off circuit is a mono-
stable circuit that holds off the trigger circuit while 
the ramp generator capacitor is discharging. The 
circuit consists of A1A2A1C1-C4, U6B and R86. When 
the output of cut-off Schmitt trigger U5B goes low, 
the output of U2C goes high. The loop U2C/U6B 
retains this status for an interval of time determined 
by the selected capacitor (A1A2A1C1-C4) and R86. 
During this interval, U7B is held in a clear state and 
permits discharge of the ramp capacitor. 

4-53. Sweep Output. The sweep output circuit Q25/ 
Q26, connected as a Darlington pair, provides high-
input impedance, low-output impedance, and high-
current gain. The sweep output circuit buffers the 
ramp generator to the horizontal output amplifier. 

4-54. Horizontal Output Amplifier. The horizontal out-
put amplifier is very similar to the vertical output 
amplifier. The differential input stage Q27/Q28 pro-
vides gain adjustment and horizontal position control. 
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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 switch. This reduction in gain shortens the 
sweep so that it can be seen on the display regardless 
of the position control setting. The output stage is 
made up of two channels which are identical to those 
described for the vertical output amplifier (paragraph 
4-35). 

4-55. Chop Oscillator. NAND gates U4B and U4C are 
connected as a free-running 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 1 ms/div. The oscillator is also 
disabled between sweeps (by the Q output from U7B 
through R75). 

4-56. CHOP - ALT Control. In the chop mode (sweep 
speeds of 1 ms/div and longer) with dual trace opera-
tion, the Chop-Alt control flip-flop U3A is clocked by 
the output of the chop oscillator by way of U4D. In the 
alternate mode of operation (sweep speeds of 0.5 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 U5B. In single trace mode, the flip-flop 
is held in either the preset (channel A display) or the 
clear (channel B display) state. 

4-57. Blanking. The purpose of the blanking circuit is 
to suppress the display (trace) during retrace, during 
switching in chop operation, and to provide a Z-input. 

Retrace is suppressed by the Q output of U7B through 
CR6, U4D, and RC network C15/R35 to the blanking 
amplifier. The connection through CR7 from Schmitt 
trigger U5B ensures that blanking takes place im-
mediately when the sweep ends. 

4-58. In chop operation, the output of U4D pro-
vides blanking during switching from one channel to 
the other. 

4-59. Z-input and the output of U4D are fed through 
similar shaping networks to the blanking amplifier on 
assembly A3. 

4-60. Blanking Amplifier. The blanking amplifier 
A3Q2-Q4 is an inverting amplifier that drives the grid 
of the CRT through A3C15 to cut off the electron beam 
during trace return, during chop mode of operation, 
and under control of the Z-axis input. A3Q2 acts as a 
static current source at low frequencies and as an 
active current source at high frequencies. Commuta-
tion capacitor A3C14 and decoupling capacitor A3C7 
improve the high frequency response. A3Q4 acts as a 
preamplifier to improve response. A3C15 isolates the 
amplifier from the high grid voltage. A3Q5 and its 
associated circuitry ensure that the CRT remains 
blank until the start of a sweep. This feature is 
necessary when the bright-line auto circuit is inhibited. 
The probe calibrator signal ensures that a blanking 
signal is always applied to the CRT in the absence of 
an unblanking signal from chop-blanking NAND gate 
A1A1U4D. 
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SECTION V 

PERFORMANCE CHECK AND ADJUSTMENTS 

5-1. INTRODUCTION. 

5-2. This section contains performance checks and 
adjustment procedures for the 1220A. 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. 

5-6. 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 specifications, a 30-minute 
warmup period should be allowed after 
turn-on. 

5-7. PERFORMANCE CHECKS. 

5-8. 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 performance 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 
settings listed below are to be used for each perform-
ance check and adjustment procedure. If a control 
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   centered 
VOLTS/DIV  100 mV 
Input coupling  AC 
Verniers  CAL 
VERTICAL DISPLAY  A 

Horizontal: 

POSITION   centered 
TIME/DIV   0.1 msec 
TRIGGER LEVEL  midrange 
TRIGGER SOURCE  INT 
TV/NORM  NORM 
—/+   
X-Y/SWP   SWP 
1:10/1:1   1:1 
INTENSITY  visible trace 

5-10. DEFLECTION FACTOR. The ranges are from 
2 mV/div to 10 V/div ( 12 ranges) in 1, 2, 5 sequence. 
With vernier in calibrated position, the attenuator 
accuracy is ±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 continuously variable between 
all ranges and extends maximum 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 against the voltage standard. 

Equipment Required: 

Voltmeter calibrator 
Adapter (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 channel B VOLTS/DIV 
controls to 20 mV position. 

c. Set voltmeter calibrator for 0 volt output. 

d. Using channel A POSITION control, set trace 
to bottom horizontal graticule line. 
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Table 5-1. Recommended Test Equipment 

Model 1220A 

Instrument 

Type Model 

Required 
Characteristics 

Required 
For 

Voltmeter 
Calibrator 

Oscillator 

Constant Ampli-
tude 

Signal Generator 

Time-mark 
Generator 

TV Sync 
Generator 

Multifunction 
Digital 
Voltmeter 

Variable 
Transformer 

Square-wave 
Generator 

LCR Meter 

Adapter (2) 

44-in. BNC 
Cable (2) 

Cable Assy 

50-ohm 
Termination 

9-in. BNC 
Cable (2) 

BNC Tee 

Test Leads (2) 

1000:1 
Divider Probe 

BNC Barrel 

Adapter 

HP Model 
H01-738BR 

HP Model 204C 

(User's 
selection) 

HP Model 226A 

Telechrome 
Model 3519 

HP Model 
34702A with 
34740A 

HP Model 
K09-0982B 

HP Model 
211B 

HP Model 4332A 

HP Part No. 
1251-2277 

HP Model 
10501A 

HP Model 
11000A 

HP Model 
10100C 

HP Model 
10502A 

HP Part No. 
1250-0781 

HP Model 11002A 

HP Model 
11039A 

HP Part No. 
1250-0080 

HP Model 
10110A 

Voltage: 10 mV to 50 V 
Accuracy: to 0.1% 

Output Voltage: >5 V rms 
Accuracy: ±3% 

Frequency: 50 kHz to 15 MHz 
Accuracy: ±2% 

Time marks: 0.1 ias to 0.5 s 

TV line and frame 
generator 

Voltage Range: >210 Vdc 
Accuracy: >±0.1% 

Voltage Range: 100 - 250 V 
Rating: >50 VA 

Frequency: 1 kHz 
Output Termination: 600 ohms 

Range: to 36 pF 

Twin banana plug to 
BNC female adapter 

BNC, 44-in cable 

Dual banana plug to 
dual banana plug 

Termination: 50-ohm 

BNC, 9-in cable 

BNC Tee Adapter 

Divider: 1000:1, >5 kV 

BNC female to BNC female 

Twin banana plug to BNC male 
adapter 

P 

1' 

I' 

I' 

I' 

A 

A 

A 

A 

I' 

I' 

P 

P 

I' 

1' 

P, A 

A 

P, A 

A 

Note: P = Performance Check, A = Adjustment Procedure. 
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tial settings. 

5-13. Z-AXIS BLANKING. A signal of +5 Vac, 10 Hz to 

1 MHz blanks a trace of any intensity. 

MODEL 1220A 

VOLTMETER CALIBRATOR 
I LL_H_LI 

_c1+ 
Ii I FE+ 1-1-1 

‘==i  

-11 

-el 
s. 
• • 

:;::•-
• • — 

,(4). 

CH A 
INPUT 

44- IN. BNC CABLE 

Figure 5-1. Deflection Factor Test Setup 

e. Set voltmeter for +100 mV output. 

f. Note display. Vertical deflection should be 
5 divisions ±3%. 

g. Observe vertical deflection factors specified in 
table 5-2. 

Table 5-2. Deflection Factor Accuracy 

Voltmeter 
Calibrator Settings 

(Volts p-p) 
VOLTS/DIV 
Settings 

Vertical Display 
(div) 

.01 2 mV 5 ±5% (±.25) 

.03 5 mV 6 ±5% (±.3 ) 

.05 10 mV 5 ±5% (±.25) 

.1 20 mV 5 ±3% (±.15) 

.3 50 mV 6 ±3% (±.18) 

.5 100 mV 5 ±3% (±.15) 
1 200 mV 5 ±3% (±.15) 
3 500 mV 6 ±3% (±.18) 
5 1 V 5 ±3% (±. 15) 
10 2 V 5 ±3% (±.15) 
30 5 V 6 ±3% (±.18) 
50 10 V 5 ±3% (±.15) 

h. Connect voltmeter calibrator to channel B 
INPUT connector. 

1220A-024-05-76 

5-14. A trace of normal intensity is obtained on the 
CRT. A signal of +10 Vac pk-pk is applied to the Z-input 
connector on the rear panel and to the EXT TRIG-
GER connector on the front panel of Model 1220A. 
The display should be chop-blanked regardless of 
INTENSITY setting. The chop-blanking effect results 
from the sine wave input. 
Equipment Required: 

Oscillator 
Two adapters (HP Part No. 1251-2277) 
Two 44-in. BNC cables 
9-in. BNC cable 
BNC tee 

5-15. Perform Z-axis blanking check as follows: 

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

b. Obtain baseline on CRT. 

c. Adjust INTENSITY control for normal viewing 
level of baseline. 

d. Connect equipment as shown in figure 5-2, 
and set 1220A TRIGGER SOURCE to EXT. 

e. Set oscillator for 10 kHz, 10 V p-p output. 

f. Verify modulated blanking of CRT regardless 
of INTENSITY setting. 

g. Set INTENSITY control fully counterclock-

i. Set VERTICAL DISPLAY control for channel wise. 
B only operation. 

J. Repeat steps c through g for channel B. 

h. Disconnect test equipment. 

i. Set Model 1220A front-panel controls to initial 

k. Disconnect test equipment. settings. 

1. Set Model 1220A front-panel controls to ini- 5-16. BANDWIDTH CHECK. 43 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 Model 1220A. The 
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OSCILLATOR 

OSCULLATOR 

ADAPTER 

.711' 

9- IN. BNC CABLE 

TO EXT TRIGGER 
CONNECTOR 

44- IN. BNC CABLE 

BNC TEE 

MODEL 1220A 
(REAR PANEL VIEW) 

ADAPTER 

44- IN. BNC CABLE 

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-ohm termination 

5-18. Perform bandwidth check as follows: 

a. Connect equipment as shown in figure 5-3. 

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

c. Set channel A and channel B VOLTS/DIV con-
trols to 2 mV position. 

d. Set TIME/DIV control as required. 

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

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

CONSTANT AMPLITUDE 
SIGNAL GENERATOR 

CONSTANT ANKITUDE 

SIGNAL GENERATOR eià 

1220A-026-05-76 

OUTPUT 

1 

\ / 

1220A-025-05-76 

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. 

1. Disconnect test equipment. 

m. Set Model 1220A front-panel controls to in-
itial settings. 

5-19. TRIGGERING 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 MHz on signals 0.1 V p-p or more. 

MODEL 1220A 

1193'""  

44- IN. BNC CABLE 

4. 
o 

-6 

• 
• e-
- e 

Figure 5-3. Bandwidth Test Setup 

TERMINATION 

CH A 
INPUT 

CH B 
INPUT 
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CONSTANT AMPLITUDE 
SIGNAL GENERATOR 

CONSTANT dmineTuoi 

SIGNAL GENERATOR 

o 0 

1220A-004-05-76 

f012E1:7°n°7:17. 
MODEL 1220A 

-11-00J-1-1-0 
u u-O-u 

1-1:1 
ir It 1-1-0 
1-1 u in 
--1-1-1 1-1-1-; 

44- IN. BNC CABLE 

5-20. In the internal trigger mode of operation, trig-
gering is checked against 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 50-ohm termination 
BNC barrel 

5-21. Perform triggering check as follows: 

a. Connect equipment as shown in figure 5-4. 

b. Set channel A and channel 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. 

e. Adjust TRIGGER LEVEL control for stable dis-
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.) 

r. 

s. 

50-OHM 
TERMINATION 

EXT TRIGGER 

Ii 

Figure 5-4. HF Triggering Test Setup 

9- IN. BNC 
CABLES 

BNC TEE 

CH A 
INPUT 

CH B 
INPUT 

BARREL 

h. Set TRIGGER SOURCE to INT position. 

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

j. Connect HP Model 204C Oscillator to Model 
1220A as shown in figure 5-5. 

k. Set TIME/DIV control as required. 

I. Adjust oscillator for 10 Hz, 1 division ampli-
tude display 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 
LEVEL control for stable display.) 

p. Set TRIGGER SOURCE to ¡NT position. 

q. Set VERTICAL DISPLAY to B only. 

Repeat steps c through o for channel B. 

Disconnect test equipment. 

t. Set Model 1220A front-panel controls to in-
itial settings. 

5-22. SWEEP TIME ACCURACY. The ranges are from 
0.1 gs/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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Performance Check Model 1220A 

OSCILLATOR 

o 
egg 

1220A-005-05-76 

ADAPTER 
NOTE: REMOVE 50-OHM 

TERMINATION 

44- IN. BNC CABLE 

MODEL 1220A 

Figure 5-5. LF Triggering Test Setup 

5-23. The Model 1220A time base is compared to a 
time-mark generator to verify accuracy. 

Equipment Required: 

Time-mark generator 
44-in. BNC cable 

5-24. Perform sweep time accuracy check as follows: 

a. Connect equipment as shown in figure 5-6. 

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

c. Set channel A and channel B VOLTS/DIV 
controls as required. 

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

e. Disconnect test equipment. 

f. Set Model 1220A front-panel controls 
itial settings. 

TIME MARK GENERATOR 

__J 

EXT TRIGGER 

CH A 
INPUT 

CH B 
INPUT 

9- IN. BNC 
CABLES 

BNC TEE 

BNC BARREL 

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. 

5-26. 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 
44-in. BNC cable 
Two 9-in. BNC cables 
BNC tee 
BNC barrel 

5-27. Perform TV Sync check as follows: 

a. Connect equipment as shown in figure 5-7. 

b. Set channel A input coupling to DC position. 

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

MODEL 1220A 

ED 7.7°7':r7. 

44- IN. BNC CABLE 

Figure 5-6. Sweep Time Accuracy Test Setup 

CH A 
INPUT 

1220A-027-05-78 
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Model 1220A Performance Check 

SIGNAL 

OUT 

(REAR PANE.) 

1220A-010-05-78 

TV SYNC GENERATOR 

000 
o <1) o 
00 000 

44- IN. BNC CABLE 

MODEL 1220A 

@ 

EXT. 
TRIGGER 

9- IN. BNC CABLES 

d. Set -/+ switch to - position. 

e. Set TV/NORM switch to TV position. 

f. Set TV sync generator controls as follows: 

MODE SELECTOR  DNA 
SYNC ON/OFF  ON 

g. Adjust TRIGGER LEVEL control for stable dis-
play. Stable display indicates proper triggering (frame). 

h. Set TIME/DIV control to 20 µsec position. 

i. If necessary, adjust TRIGGER LEVEL control 
for stable display. Stable display indicates proper 
triggering (line). 

Table 5-3. Sweep 

Figure 5-7. TV Sync Test Setup 

j. Set TIME/DIV control to 2 msec position. 

k. Set TRIGGER SOURCE to EXT position. 

1. Repeat steps g through i for external trigger. 

m. Disconnect test equipment. 

n. Set Model 1220A front-panel controls to in-
itial settings. 

5-28. X-Y PHASE CHECK. The phase shift in X-Y 
mode of operation is less than 3° to 100 kHz. 

• 

HA 
INPUT 

BNC TEE 

BNC BARREL 

5-29. Identical 100 kHz signals are applied to the 
X INPUT connector and channel A INPUT connector. 
The phase angle is then checked for specifications. 

Time Accuracy 

Time-mark 
Generator Setting 

TIME/DIV 
Setting 

Time Marks 
(10 divisions) 

Limit 
(±4%) 

.1 µsec .1 µsec 11 ±0.4 div 

.2 µsec .2 µsec 11 ±0.4 div 

.5 µsec .5 µsec 11 ±0.4 div 
1 µsec 1 µsec 11 ±0.4 div 
2 µsec 2 µsec 11 ±0.4 div 
5 µsec 5 µsec 11 ±0.4 div 
10 µsec 10 µsec 11 ±0.4 div 
20 µsec 20 µsec 11 ±0.4 div 
50 µsec 50 µsec 11 ±0.4 div 

.1 msec .1msec 11 ±0.4 div 

.2msec .2msec 11 ±0.4 div 

.5msec .5msec 11 ±0.4 div 
1 msec 1 msec 11 ±0.4 div 
2 msec 2 msec 11 ±0.4 div 
5 msec 5 msec 11 ±0.4 div 
10 msec 10 msec 11 ±0.4 div 
20 msec 20 msec 11 ±0.4 div 
50 msec 50 msec 11 ±0.4 div 

.1 sec .1 sec 11 ±0.4 div 

.2 sec .2 sec 11 ±0.4 div 

.5 sec .5 sec 11 ±0.4 div 
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Adjustments Model 1220A 

Equipment Required: 

Oscillator 
44-in. BNC cables 
Two 9-in. BNC cables 
BNC tee 
Adapter (HP Part No. 1251-2277) 

5-30. Perform X-Y phase measurement check as fol-
lows: 

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

b. Set channel A input coupling to DC position. 

c. Set channel A VOLTS/DIV control to 1 V posi-
tion. 

d. Set X-Y/SWP switch to X-Y position. 

e. Set oscillator for 100 kHz output signal. 

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

g. Observe CRT display. Phase angle is equal to 
or less than 0.42 major division (see figure 5-8). 

h. Disconnect test equipment. 

i. Set Model 1220A front-panel controls to ini-
tial settings. 

8 DIV 

8 DIV 

1222A-0111-011-78 

Figure 5-8. X-Y Phase Measurement 

5-31. ADJUSTMENT PROCEDURES. 

WARNING 

Read the Safety Summary at the front 
of this manual before performing adjust-
ment procedures. 

5-32. The following is a complete adjustment pro-
cedure for the Model 1220A. 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 VIII. See 
figure 5-14 for location of board assemblies. 

5-33. LOW-VOLTAGE POWER SUPPLY ADJUSTMENT. 
(See figure 5-9.) The +95-volt supply is an adjustable 
reference for the ±12-volt and +210-volt supplies. It is 
normally adjusted to produce the greatest accuracy on 
the +12-volt supply. 
Equipment Required: 

Multifunction digital voltmeter 
Test leads 

5-34. Perform low-voltage power supply adjustment 
as follows: 

a. Connect multifunction digital voltmeter lead 
(+) to test point A2A1TP4. Test point is marked +12. 

b. Adjust A2A1R13 for an indication on multi-
function digital voltmeter of +12 V ±0.05 V. 

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

d. Disconnect test equipment. 

Table 5-4. Low-voltage Power Supply Output 

Test Point 
Voltage 

Indication 

TP1 (+5) +5 V ± 0.25 V 
TP2 (+210) +210 V ±20 V 
TP3 (+95) +95 V ± 2V 
TP5 (-12) —12 V ± 0.3 V 

5-35. HIGH-VOLTAGE POWER SUPPLY ADJUST-
MENTS. (See figure 5-10.) 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 

5-36. Perform high-voltage power supply adjust-
ments as follows: 

a. Connect variable transformer between ac 
source and 1220A power input. 

b. Set LINE SELECT switches on rear panel of 
1220A for 120-V operation' (refer to Section II for 
settings of switches). 
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Adjustments Model 1220A 

c. Set 1220A front-panel TIME/DIV control 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 about 
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 A3TP2. 

h. Adjust A3R20 for digital voltmeter indication 
of 1.99 V ±5 mV. 

i. Using digital voltmeter as monitor, adjust 
variable transformer for 126-Vac output. 

j. Adjust A3R3 clockwise until trace modulation 
starts. Then adjust A3R3 counterclockwise about 10° 
until trace modulation stops. 

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

I. Disconnect test equipment. 

m. Set Model 1220A front-panel controls to in-
itial settings. 

5-37. FOCUS AND ASTIGMATISM ADJUSTMENTS. 
(See figure 5-10.) The trace is adjusted for optimum 
line definition over the entire screen. 

Equipment Required: 

Oscillator 

5-38. Perform focus and astigmatism adjustments 
as follows: 

a. Connect oscillator output to channel A input. 

b. Adjust Model 1220A for two complete cycles 
of full screen display. 

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

5-39. INTENSITY LIMIT ADJUSTMENT. (See figure 
5-10.) ‘1, 1th front-panel INTENSITY control set to 11 
o'clock position, the intensity limit is adjusted for just 
visible spot. 

Equipment Required: None 

Tc. 

C9 

R21 

CC 

TP2 

cc 

o 
R20 

c(ii- (ç6) 

R7 I 

R4 

CC 

R26 

TP1 

R3 

CID 

7, I 
Cr 

HV (- 1900V) 

TP2 

R8 INTEN 
LIMIT 

R20 

HV ADJ( 1900V) 

R26 
ASTIG 

R3 
REGULATOR 
SET 

1222A-020-05-76 

Figure 5-10. High-voltage Power Supply Adjustments 

5-40. Perform intensity limit adjustment as follows: 

a. Set X-Y/SWP switch to X-Y position. 

b. Set INTENSITY control to 11 o'clock position. 

c. Adjust intensity limit adjustment A3R8 until 
spot is just visible. 

d. Set Model 1220A front-panel controls to in-

itial settings. 

5-41. VERTICAL PREAMPLIFIER BALANCE ADJUST-
MENTS. (See figure 5-9.) The vertical preamplifier 
balance adjustments are set to balance the amplifier 
with the POSITION control. 

Equipment Required: None 

5-42. Perform vertical preamplifier balance adjust-
ments as follows: 

, 
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Adjustments Model 1220A 

a. Set channel A input coupling to GND position. 

b. Set channel A VOLTS/DIV 
position. 

c. Using channel A POSITION 
to center horizontal graticule line. 

d. Set channel A VOLTS/DIV 
position. 

control to 20 mV 

control, set trace 

control to 2 mV 

e. Adjust A2A1R62 to recenter trace. 

f. 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 A2A1R64 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. 

I. 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. 

n. Set channel A VOLTS/DIV control to 20 mV 
position. 

o. Adjust A2A1R49 to recenter trace. 

p. Repeat steps 1 through o until trace shift to no 
greater than one trace width occurs when channel A 
VOLTS/DIV control is moved for 100 mV to 20 mV 
position. 

q. Repeat steps a through p for channel B using 
adjustments A2R1R114, A2A1R116, and A2A1R101. 

r. Set Model 1220A front-panel controls to in-
itial settings. 

5-43. SWEEP LENGTH ADJUSTMENT. (See figure 
5-11.) The sweep length is adjusted for 10.5 hori-
zontal divisions. 

Equipment Required: None 

5-44. Perform the sweep length adjustment as 
follows: 

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

b. Adjust A1A1R95 for ten divisions of sweep. 

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

d. Adjust AlA1R95 so that end of sweep aligns 
with 11th vertical graticule line. 

e. Set Model 1220A front-panel controls to in-
itial settings. 

5-45. VERTICAL ATTENUATOR COMPENSATION. 
(See figure 5-12.) The vertical preamplifier is balanced 
so that the trace does not shift when the attenuators 
are changed from range to range. 

k2A2 

iF) 

si 

C20 
CH A 2V 
INPUT C 

C21 
2V COMP 

R29 

R26 

R27 

C17 

C17 
CH A 200 MV 
INPUT C 

11.1, 

C34 
CH B 2 V 
INPUT C 

ele 
C18 
1V COMP 

C35 
2V COMP 

R81 

o 

R78 

R79 

o 
Cr 

"MI 

CV 

cc 

C." 
Œ 

VR6 

cr 

e[": 

C31 C32 
CH B 200 MV 1V COMP 
INPUT C 

1220A-008-05-76 

Figure 5-12. Attenuator Compensation Adjustments 
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Model 1220A Adjustments 

Equipment Required: 

Square-wave generator 
44-in. BNC cable 
Two 9-in. BNC cables 
BNC tee 
BNC barrel 

5-46. Perform attenuat,or compensation adjustments 
as follows: 

NOTE 

The following adjustments are necessary 
only if repairs have been made to the 
attenuator assemblies. 

a. Connect 600-ohm output of square-wave 
generator to channel A and channel B INPUT con-
nectors using BNC tee and BNC barrel. 

b. Set Model 1220A VERTICAL DISPLAY for 
A&B operation (both A and B switches engaged). 

c. 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. 

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

g. Adjust A2A1C18 for best square wave re-
sponse on channel A. 

h. Adjust A2A1C32 for best square wave re 
sponse on channel B. 

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

j. Adjust square-wave generator for 6-division 
output. 

k. Adjust A2A1C21 for best square wave re 
sponse for channel A. 

1. Adjust A2A1C35 for best square wave re 
sponse for channel B. 

m. Disconnect test equipment. 

n. Set Model 1220A front-panel controls to 
itial settings. 

Equipment Required: 

LCR meter 
Adapter (HP Model 10110A) 

5-48. Perform input capacitance adjustments as 
follows: 

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

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

c. Connect LCR meter to channel A INPUT 
connector. Note capacitance reading (30 pF ±6 pF). 

d. Set channel A VOLTS/DIV control to 200 mV 
position. 

e. Adjust A2A1C17 for same capacitance indica-
tion on LCR meter as noted in step c. 

f. Set channel A VOLTS/DIV control to 2 V 
position. 

g. Adjust A2A1C20 for same capacitance indica-
tion on LCR meter as noted in step c. 

h. Disconnect LCR meter from channel A 
INPUT connector. 

i. Connect LCR meter to channel B INPUT con-
nector. 

j. Repeat steps c through g for channel B using 
A2A1C31 and A2A1C34 as adjustments for channel B. 

k. Disconnect test equipment. 

1. Set Model 1220A front-panel controls to in-
itial settings. 

5-49. VERTICAL GAIN ADJUSTMENT. (See figure 

5-9.) The gain of vertical preamplifier is calibrated 
using a 500 mV p-p signal. 

Equipment Required: 

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

5-50. Perform vertical preamplifier gain adjust-
ment as follows: 

in- a. Set Model 1220A channel A input coupling to 
DC position. 

5-47. INPUT CAPACITANCE ADJUSTMENTS. (See 
figure 5-12.) The input capacitance is adjusted so 
that the capacitance is the same for all ranges of the 
VOLTS/DIV control. 

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

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

5-13 



Adjustments Model 1220A 

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

e. Adjust A2A1R144 for exactly 5 divisions of 
vertical display. 

f. Repeat steps a through e for channel B using 
A2A1R155 as adjustment. 

g. Disconnect test equipment. 

h. Set Model 1220A front-panel controls to in-
itial settings. 

5-51. SWEEP SPEED ADJUSTMENTS. (See figure 
5-11.) The main sweep is calibrated to a known time 
standard. 

Equipment Required: 

Time-mark generator 
44-in. BNC cable 
50-ohm termination 

5-52. Perform sweep speed adjustment as follows: 

a. Set channel A input coupling to DC position. 

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

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

k. Amplitude of display must be equal to or 
d. Connect time-mark generator through 50- greater than 4.2 divisions. 

ohm termination to channel A INPUT connector. 

5-54. Perform bandwidth adjustment as follows: 

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

b. Set channel A input coupling to DC position. 

c. Connect square-wave generator 50-ohm 
output through 50-ohm termination to channel A 
INPUT connector. 

d. Set square-wave generator for 1 MHz, 6-
division output display on CRT. 

e. Set TIME/DIV control to 0.1 µsec position. 

f. Adjust pulse response by bending wires away 
from or close to Al AlQ4 and AlA1Q10 for minimum 
overshoot and undershoot of displayed pulse. 

g. Disconnect test equipment. 

h. Connect the equipment as shown in figure 
5-3. 

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

j. Increase signal output of constant amplitude 
signal generator to 15 MHz. 

e. Set time-mark generator for 1 ms output time 
markers. 

f. Adjust AlA1R103 until one marker is on each 
vertical graticule line. 

g. Set time-mark generator for 0.2 µs output 
markers. 

h. Set TIME/DIV control to 0.2 µsec position. 

i. Adjust Al AlC33 until one marker is on each 
vertical graticule line. 

j. Disconnect test equipment. 

k. Set Model 1220A front-panel controls 
itial settings. 

to in-

5-53. PULSE AND BANDWIDTH. (See figure 5-11.) 
The bandwidth is adjusted for specification limits 
against a known standard. 

Equipment Required: 

Constant amplitude signal generator 
Square-wave generator 
44-in. BNC cable 
50-ohm termination 

NOTE 

If amplitude is low, recheck pulse 
response (step f). A slight peaking of the 
pulse is acceptable within specification 
limits. 

1. Disconnect test equipment. 

m. Set Model 1220A front-panel controls to in-
itial settings. 

5-55. TRIGGER AMPLIFIER BALANCE ADJUSTMENT. 
(See figures 5-11 and 5-13.) The + and — trigger slope 
circuits are balanced to a common signal. 

A -/+ SWITCH 
SET TO + 

-/+ SWITCH 
SET TO 

1220A-009-05-76 

Figure 5-13. Trigger Balance Adjustment Display 
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Model 1220A Adjustments 

Equipment Required: d. Connect 600-ohm oscillator output to chan-
nel A INPUT connector. 

Oscillator 
44-in. BNC cable e. Set oscillator for 1 kHz, 600 mV p-p output 

signal. 
5-56. Perform trigger amplifier balance adjustment 
as follows: 

a. Disconnect W3 cable at AlA1J2 (W3 cable 
connects TRIGGER LEVEL control to AlA1 assem-
bly). 

f. While switching Model 1220A —/+ switch 
between + and — positions, adjust AlA1R51 so that 
both displays start at same point (see figure 5-13.) 

g. Reconnect W3 cable to AlA1J2. 

b. Set TIME/DIV control to 0.1 msec position. h. Disconnect test equipment. 

c. Set channel A VOLTS/DIV control to 100 j. Set Model 1220A front-panel controls to in-
mV position. itial settings. 

A1A2A1 A1A2A2 
P/O TIME/DIV P/0 TIME/DIV 
SWITCH SWITCH 

A2A3 
CHAN B 
VOLTS/ON SWITCH 

A2A2 
CHAN A 
VOLTS/ON 
SWITCH 

A3 ASSEMBLY H.V.P.S. 
(UNDER CRT) 

A2A1 
AMPLIFIER-MAIN 
BD ASSEMBLY 

Figure 5-14. Assembly Locations 

A1A1 
TRIGGER 
ASSEMBLY 

A4 HEAT 
SINK ASSEMBLY 

1220A-010-05-76 

5-15/(5-16 blank) 





Model 1220A Performance Check Record 

PERFORMANCE CHECK RECORD 

MODEL 1220A 

Instrument Serial Number  Date   

Check Specification Measured 

DEFLECTION FACTOR CH A CH B 

2 mV/div 5 ±5% (±.25) 
5 mV/div 6 ±5% (±.3 ) 

10 mV/div 5 ±5% (±.25) 
20 mV/div 5 ±3% (±. 15) 
50 mV/div 6 ±3% (±. 18) 
100 mV/div 5 ±3% (±. 15) 
200 mV/div 5 ±3% (±. 15) 
500 mV/div 6 ±3% (±. 18) 
1 V/div 5 ±3% (±.15) 
2 V/div 5 ±3% (±. 15) 
5 V/div 6 ±3% (±. 18) 
10 V/div 5 ±3% (±. 15) 

Z-AXIS BLANKING 

CRT Blanked +5 Vac pk 
Input 

BANDWIDTH 

Channel A Bandwidth >4.2 div 
Channel B Bandwidth >4.2 div 

TRIGGERING CHECK 

Internal Triggering ( 15 MHz) (.•/) 
Internal Triggering ( 10 Hz) (N/) 
External Triggering ( 15 MHz) (N/) 
External Triggering ( 10 Hz) (-V) 



Performance Check Record Model 1220A 

PERFORMANCE CHECK RECORD (Cont'd) 

MODEL 1222A 

Instrument Serial Number  Date 

Check Specification Measured 

SWEEP TIME ACCURACY 

TIME/DIV Setting: 

.1 µsec 

.2 ¡ sec 

.5 µsec 
1 µsec 
2 µsec 
5 µsec 

10 µsec 
20 µsec 
50 µsec 

.1 msec 

.2msec 

.5 msec 
1 msec 
2 msec 
5 msec 

10 msec 
20 msec 
50 msec 

.1 sec 

.2 sec 

.5 sec 

Over 10 div 
±4% (0.4 div) 

TV SYNC CHECK 

Internal (frame) 
Internal (line) 
External (frame) 
External (line) 

(V) 
(V) 
(V) 
(V) 

X-Y PHASE CHECK 

Model 1220A <0.42 div 

5 II i b 



Model 1220A Replaceable Parts 

SECTION VI 

REPLACEABLE PARTS 

6-1. INTRODUCTION. 

6-2. This section contains information for ordering 
replacement parts. The abbreviations used in the 
parts list are described in table 6-1. Table 6-2 lists 
the parts in alphanumeric order by reference des-
ignation and includes the manufacturer and manu-

facturer'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 Hewlett-
Packard Sales/Service Office and supply the follow-
ing information: 

a. Instrument model and serial number. 

b. 

c. 

d 

HP part number of item(s). 

Quantity of part(s) desired. 

Reference designation of part(s). 

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

a. Instrument model and serial number. 

b. Description of the part, including function 
and location in the instrument. 

c. Quantity desired. 

Table 6-1. Abbreviations for Replaceable Parts List 

A AMPERE(S) 

ASSY ASSEMBLY 

BD 

BH 

BP 

CAR 

CCW 

CER 

CMO 

COAX 

COEF 

COMP 

CONN 

CRT 

CW 

D 

DEPC 

DP 

DT 

BOARD(S) 

BINDER HEAD 

BANDPASS 

CENTI ( 10 21 

CARBON 

COUNTERCLOCKWISE 

CERAMIC 

CABINET MOUNT ONLY 

COAXIAL 

COEFFICIENT 

COMPOSITION 

CONNECTOR)S) 

CATHODE-RAY TUBE 

CLOCKWISE 

DECI ( 10 11 

DEPOSITED CARBON 

DOUBLE POLE 

DOUBLE THROW 

ELECT ELECTROLYTIC 

ENCAP ENCAPSULATED 

EXT EXTERNAL 

FET 

FH 

FIL H 

FXD 

G 

GE 

GL 

GRO 

FARAD(S) 

FIELD-EFFECT 

TRANSISTOR(S) 

FLAT HEAD 

FILLISTER HEAD 

FIXED 

GIGA ( 1091 

GERMANIUM 

GLASS 

GROUNDED 

H 

HG 

HP 

HZ 

IF 

IMPG 

INCD 

INCL 

INS 

INT 

KG 

LB 

LH 

LIN 

LOG 

LPF 

LVR 

MEG 

MET FILM 

MET OX 

MFR 

MINAT 

MOM 

MTG 

MY 

N 

N/C 

NE 

N/O 

NOP 

HENRYIIES) 

MERCURY 

HEWLETT-PACKARD 

HERTZ 

INTERMEDIATE FREO 

IMPREGNATED 

INCANDESCENT 

INCLUDE(S) 

INSULATION(ED) 

INTERNAL 

KILO ( 103) 

KILOGRAM 

POUND(S) 

LEFT HAND 

LINEAR TAPER 

LOGARITHMIC TAPER 

LOW-PASS FILTER(S) 

LEVER 

MILLI ( 10-3) 

MEGA ( 1061 

METAL FILM 

METAL OXIDE 

MANUFACTURER 

MINIATURE 

MOMENTARY 

MOUNTING 

MYLAR 

NANO ( 10"9) 

NORMALLY CLOSED 

NEON 

NORMALLY OPEN 

NEGATIVE POSITIVE 

ZERO (ZERO TEMPER-

ATURE COEFFICIENT) 

NPN 

NSR 

OBD 

OH 

OX 

PC 

PF 

PHL 

PIV 

PNP 

P/O 

PORC 

POS 

POT 

P-P 

PRGM 

PS 

PWV 

RECT 

RF 

RFI 

RH 

RMO 

RMS 

NEGAT)VE-POSITIVE- RWV 

NEGATIVE 

NOT SEPARATELY 

REPLACEABLE 

ORDER BY 

DESCRIPTION 

OVAL HEAD 

OXIDE 

PEAK 

PRINTED ( ETCHED) 

CIRCUIT(S) 

PICOFARADS 

PHILLIPS 

PEAK INVERSE 

VOLTAGE(S) 

POSITIVE-NEGATIVE 

POSITIVE 

PART OF 

PORCELAIN 

POSITION)S) 

POTENTIOMETER(S) 

PEAK-TO-PEAK 

PROGRAM 

POLYSTYRENE 

PEAK WORKING 

VOLTAGE 

RECTIFIER(S) 

RADIO FREQUENCY 

RADIO FREQUENCY 

INTERFERENCE 

ROUND HEAD 

OR 

RIGHT HAND 

RACK MOUNT ONLY 

ROOT MEAN SQUARE 

REVERSE WORKING 

VOLTAGE 

S-B SLOW-BLOW 

SCR SILICON CONTROLLED 

RECTIFIER 

SE SELENIUM 

SEC SECOND(S) 

SECT SECTION(S) 

SI SILICON 

SIL SILVER 

SL SLIDE 

SP SINGLE POLE 

SPL SPECIAL 

ST SINGLE THROW 

STD STANDARD 

TA TANTALUM 

TO TIME DELAY 

TFL TEFLON 

TGL TOGGLE 

THYR THYRISTOR 

TI TITANIUM 

TNLDIO TUNNEL DIODEIS) 

TOL TOLERANCE 

TRIM TRIMMER 

U MICRO ( 10 6) 

✓ VOLTS 

VAR VARIABLE 

VDCW DC WORKING VOLT(S) 

• WATT(S) 
W/ WITH 

WIN/ WORKING INVERSE 

VOLTAGE 

W/O WITHOUT 

WW WI REWOUND 

6-1 



Replaceable Parts Model 1220A 

R4 
H1 

H13 

MP14 

MP3 

MP4 

MP2 

MP7 

MP3 

MP1 
H14 

Figure 6-1. 
Illustrated Parts Breakdown 
6-2 

W3 

H14 

si 

R1 

W5 

R3 

Iced- R2 

MP18 

MP12 

MP29 

I tit 
- 

MP24 

MP31 

1115 

H16 

MP5 

H19 

Al 
H17 

H15 
H18 

MP21 MP22 

MP20 

H8, H9, H10 
A4 P/0 A4XF 1 

A2 

VV1 H21 

H11 

MP17 

MP15 

W4 

1220A-011-05-76 



Model 1220A Replaceable Parts 

Table 6-2. Replaceable Parts 

Reference 
Designation 

\l HP Part umber Qty Description 
Mfr 
Code 

Mfr Part Number 

COMMON HARDWARE (See Figures 6-1 and 8-2) 

H1 2190-0033 2 WASHER-LK INTL T NO.5/16.314 IN ID 78189 1918-02 
H2 2950-0007 1 NUT-HEX-0BL CHAM 5/16-32 THD .094-THK (P/0 A4) 73734 9001 
H3 2190-0084 5 WASHER-LK INTL T NO. 1/4.256 IN ID 78189 1214-05 
H4 2950-0072 4 NUT-HEX-DBL CHAM 1/4-32 THD .062-THK 82389 P-1975 
H5 3050-0028 1 WASHER-FL MTLC NO. 12.25 IN ID .438 IN OD (P/0 A4) 28480 3050-0028 

H6 3050-0389 1 WASHER-FL NM NO. 1/4.26 IN ID .5 IN OD (P/0 A4) 28480 3050-0389 
H7 3050-0385 1 WASHER-SHLDR NO. 1/4.25 IN ID.5 IN OD (P/0 A4) 72653 6528 
H8 3050-000' 1 WASHER-FL MTLC NO. 8 . 172 IN ID .375 IN OD (P/0 A4) 73734 1445 
H9 2190-0017 4 WASHER-LK HLCL NO. 8 . 168 IN ID .31 IN OD (P/0 A4) 28480 2190-0017 
H10 2510-0137 3 SCREW-MACH 8-32 2.75-IN-LG PAN HD ( P/0 A4) 28480 2510-0137 

H11 0624-0263 2 SCREW-TPG 6-32 .438-IN-LG PAN HD 28480 0624-0263 
H12 0624-0212 1 SCREW-TPG 6-32 .375-IN-LG 82 DEC FL-HD 28480 0624-0212 
H13 0520-0127 2 SCREW-MACH 2-56 . 188-IN-LG PAN HD 28480 0620-0127 
H14 2950-0035 3 NUT-HEX-0BL CHAM 15/32-32-THD .078-THK 28480 2950-0035 
H15 2190-0018 6 WASHER-LK HLCL NO. 6 . 141 IN ID .269 IN OD 28480 2190-0018 

H16 2360-0135 2 SCREW-MACH 6-32 1.5-1N-LG PAN HD 28480 2360-0135 
H17 3050-0393 2 WASHER-FL MTLC NO. 5 . 13 IN ID.313 IN OD 28480 3050-0393 
H18 2360-0197 2 SCREW-MACH 6-32 .375-IN-LG PAN HD 28480 2380-0197 
H19 2360-0115 1 SCREW-MACH 6-32 .312-IN-LG PAN HD 28480 2360-0115 
H20 2360-0211 2 SCREW-MACH 6-32 .75-IN-LG 82 DEG FL HD 28480 2360-0211 

H21 2360-0198 2 SCREW-MACH 6-32 .438-1N-LG 100 DEC FL HD 28480 2360-0198 
H22 2510-0136 3 SCREW-MACH 8-32 2.5-IN-LG PAN HD (P/0 A4) 28480 2510-0136 
H23 2200-0143 1 SCREW-MACH 4-40 .375-IN-LG PAN HD 28480 2200-0143 

CHASSIS PARTS 

Al 01220-66536 HORIZONTAL SWEEP ASSEMBLY 28480 01220-66536 
A2 01220-66535 VERTICAL AMPLIFIER ASSEMBLY 28480 01220-66535 
A3 01222-68532 HIGH VOLTAGE POWER SUPPLY 28480 01222-66532 
A4 01220-61122 HEAT SINK ASSEMBLY 28480 01220-61122 
El 0360-1646 1 TERMINAL-PROBE ADJ 28480 0360-1646 

Li 01220-67721 COIL ASSEMBLY, ALIGN 28480 01220-67721 
MP1 0350-0824 2 KNOB CAP DECAL; .375 IN; PTR-CW 28480 0350-0824 
MP2 0350-0975 1 KNOB-DECAL-SKIRT; PTR CCW 28480 0350-0975 
MP3 0370-1005 6 KNOB; BASE; PTR; .375 IN; JGK; SG! 28480 0370-1005 
MP4 0370-2512 3 KNOB-VERNIER 28480 0370-2512 

MPS 0403-0311 4 FEET-RUBBER 28480 0403-0311 
MP6 01220-67421 2 KNOB ASSY, VOLTS/DIV 28480 01220-67421 
MP7 01220-67422 1 KNOB ASSY, TIME/DIV 28480 01220-67422 
MPS NOT ASSIGNED 
MP9 01222-23221 1 COLLAR 28480 01222-23221 

MPIO NOT ASSIGNED 
MP11 1400-0634 1 CLAMP; HOSE; 2.37 DIA .37 W STL 28480 1400-0534 
MP12 01220-65201 1 HOUSING 28480 01220-65201 
MP13 01220-24721 1 EXTRUSION-SPACER 28480 01220-24721 
MP14 01220-00222 1 PANEL, FRONT 28480 01220-00222 

MP15 0122004121 1 COVER, HOUSING 28480 01220-04121 
MP16 01220.42201 1 BEZEL 28480 01220-42201 
MP17 01220-42301 1 HOLDER, TUBE 28480 01220-42301 
MP18 4114-0521 1 FILTER, BLUE LIGHT 28480 4114-0521 
MP19 5000-8895 1 PLATE, SAFETY 28480 5000-8895 

MP20 01220-44101 1 COVER, HANDLE 28480 01220-44101 
MP21 5000-8893 1 HANDLE, SIDE 28480 5000-8893 
MP22 5000-8894 2 HANDLE, STRAP 28480 5000-8894 
MP23 1220-0202 1 SHIELD 28480 1220-0202 
MP24 1460-1406 1 TILT STAND, SST 28480 1460-1406 

MP25 0122043203 2 SHAFT, LONG 28480 01220-43203 
MP26 01220-43206 1 SHAFT, BEAM FINDER 28480 01220-43206 
MP27 NOT ASSIGNED 
MP28 01220-44103 1 HOLDER AND COVER-HV 28480 01220-44103 
MP29 1520-0063 1 MOUNT, VIBRATION 28480 1520-0063 

MP30 01220-00621 2 SHIE LD, ATTENUATOR 28480 01220-00621 
MP31 01220-05401 1 INSULATOR 28480 01220-05401 
RI 2100-2488 3 RESISTOR-VAR 10K 20% CC (CH A POSITION) 28480 2100-2488 
R2 2100-2488 RESISTOR-VAR 10K 20% CC (CH B POSITION) 28480 2100-2488 
R3 2100-2488 RESISTOR-VAR 10K 20% CC (-10RIZ POSITION) 28480 2100-2488 

R4 2100-0592 1 RESISTOR-VAR 20K 20% CC (TRIGGER LEVEL) 28480 2100-0592 
S1 3101-1732 1 SWITCH-TGL SUBMIN DPDT NS 2A 250VAC ( LINE) 28480 3101-1732 
VI 2090-0032 1 CRT:P31 28480 2090-0032 
W1 I 8120-1521 1 CABLE-POWER, 7.5 FT 28480 8120-1521 
W2 01220-01622 1 CABLE ASSY, LV INTERCONNECT 28480 01220-61622 

W3 01220-61623 1 CABLE ASSY, POTENTIOMETER 28480 01220-61623 
W4 01220-61627 1 CABLE ASSY, CRT 28480 01220-61627 
W5 01220-61624 1 CABLE ASSY, POWER SWITCH 28480 01220-61624 

i 

See introduction to this section for ordering information 
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Replaceable Parts Model 1220A 

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

Reference 
Designation 

HP Part 
Number 

Qty Description Mfr 
Code 

Mfr Part Number 

ml 0122066536 I HORIZONTAL SWEEP ASS2148LY 29480 01220-66536 

4141 1 TRIGGER ASSEMBLY,NSR ORDER Al 

AIAICI 0160-0174 3 CAPACITOR-FEO . 47UF 480-208 25WVDC CER 294.30 0160-017A 
AlAIC2 0160-2903 5 CAPACITOR-FxD .(15uF r-20* 500WVOC CER 28490 0160-2907 
4141C3 01604213 11 CAPACITOR-FED . 1UF 480-201 50wVDC CrP 28480 01604213 
4141C4 0160-3208 1 CAPACITOR-FX0 .02509 480-201 100WVDC CES 28480 0160-3209 
AlA1C5 01604213 CAPACITOR-FED . IUF 480-20% 50WVDC CER 28490 01604213 

414106 0160-2930 7 CAPACITOR- FED .010 0 480-201 100WVDC CER 24480 0140.2937 
A1A1C7 0160-2930 CAPACITOR- FED .01UF 4.80-208 100WVOC CEP 23480 0160-293J 
ALA1C8 0160-2930 CAPACITOR- FED .01UF 030-208 100WVDC CER 284E0 0160--2°30 
A1A1C9 0160-2251 2 CAPACITOR-FED 5.6PF •-. 25PF 500WVOC CER 28490 0160-2251 
4141(10 0160-2903 CAPACITOR-FED .05UF 4-201 500WVDC CER 28430 0160-2903 

AlA1C11 01602930 CAPACITOR FXD 01UF+60-20%100VVVOCCER 29480 01602930 
AIA1C12 0160-2251 CAPACITOR- FED 5.6PF .4-.25PF 500WVDC CER 28480 0160-2251 
4141C13 0160-2903 CAPACITOR-FED .05U 9 4-208 500MVDC CFR 28490 0160-2903 
AlAIC14 NOT ASSIGNED 
A1A1C15 NOT ASSIGNED 

A1A1C16 0160-0168 4 CAPACITOR-FXD . IUF +- 1011 200MVDC POLYF 56289 2921110492 
AlAIC17 0160-0168 CAPACITOR-FX0 . IUF 4-108 200MVDC POLYE 56289 2R2P10492 
AIA1C18 01604213 CAPACITOR- FED . 10F 490-20X 50MVDC CER 28460 01604213 
AIA1C19 0160-2913 1 CAPACITOP-FXD .01UF 035-20* 500MVDC LEE 28480 0160 2913 
4141C23 0160-3208 CAPACITOR-FED .025UF •80-208 100WVDC CEE 28480 0160-3206 

8141C21 0160-3208 CAPACITOR-FED .025UF 480-20* 100WVDC CER 28480 0160-3209 
AIAIC22 0180-0423 3 CAPACITOR- FED 100UF 450-108 25VDC Al. 28480 0180-0423 
4141C23 01604213 CAPACITOR-FXD . 10F 480-208 50WVOC CER 28480 01604213 
AIA1C24 0180-0374 1 CAPACITOR-FED; IOUF4.-1011 utioe TA- SOLID 56289 1500106E902082 
A1A1C25 0160-2959 13 CAPACITOR-FED 1000PF * 80-201 1000WVOC 28480 0160-2959 

A1A1C26 01604213 CAPACITOR- FED .1UF .480-208 50MVOC CFI 28480 01604213 
4141C27 0180-0229 2 CAPACITOR-FXD: 33UF.4-108 10VDC TA- SOLID 56289 15003368901082 
4141C28 01602141 1 CAPACITOR FX0680PF3-209410001NVOC 28480 01602141 
A1A1C29 0160-0938 2 CAPACITOR- FED 1000PF . --58 100WVDC MICA 53021 015C1 910,3 
AlA1C30 0160-0938 CAPACITOR-FXD 1000PF 4-5* 100WVDC MICA 53021 015C1E102.1 

A1A1C31 0160-0174 CAPACITOR--FED .47UF .480-201 25MVDC GEE 28480 0160-017 4 
AIA1C32 0140-0196 3 CAPACITOR- FED 150PF 4-58 300MVCC MICA 72136 DM15F151,10300MVICR 
8141C33 0121-0476 1 C:VAR POLY 5.5-65 PF 100VDCw 28480 0121-0476 
A1A1C34 0160-3009 I CAPACITOR- FED 982PF +- IX 100WVDC MICA 28480 0160-3009 
4141C35 0160-3255 1 CAPACITOR-FEO . IUF 4-18 250MVOC POLYSTY 28480 0160-3255 

AIAIC36 0160-0599 1 CAPACITOR-FEO IOUF 4-21 63wv0C MET POLVO 28480 0160-0599 
AlAIC37 0160-2959 CAPACITOR-FED 1000PF . 80-208 1000WVOC 28490 0160-2954 
41131C39 0160-2959 CAPACITOR-FED 1000PF 030-208 1000WVDC 28480 0160-295 0 
AIA1C39 0160-2261 1 CAPACITOR-FED 15PF 1.-511 500MVDC CER 28480 0160-2261 
4141C40 0160-2903 CAPACITOR- FED .05UF 4-208 500MVDC CER 28490 0160-2903 

AIAIC41 0160-2959 CAPACITOR-FED 1000PF 480-201 1000MVDC 28480 0160-2959 
A141C42 0160-2959 CAPACITOR- FED 1000PF •80-208 1000WVDC 28480 0160-2959 
4141C43 0160-0174 CAPACITGR-FED . 47UF *80-201 25WVDC CER 28480 0160-0174 
11141C44 01604213 CAPACITOR- FED . 1UF .80-208 50WVDC CER 28480 01604213 

AIAICRI 1901-0040 5 DIODE- SWITCHING 2NS 30V SOMA 28480 1901-0040 
AlAICR2 1901-0376 5 DIODE-GEM PRP 35V 50144 28480 1901-0376 
AIA1CR3 1901-0040 DIODE- SWITCHING 2NS 30V 50MA 28480 1901-0040 
AIA1CR4 1901-0040 0100E- SWITCHING 2NS 30V SOMA 28480 1901-0040 
AlAICR5 1910-0034 5 D110E-SWITCHING 8NS 30V 80MA 28480 1910-0334 

AlAICR6 1910-0034 010DE-SWITCHING 8NS 30V 8086 28480 1910-0034 
AlAICR7 1910-0034 DIODE- SWITCHING 8NS 30V 80MA 28480 1910-0034 
AIA1CR8 1910-0034 DIODE- SWITCHING 8NS 30v 8088 28480 1910-0134 
AIA1CR9 1910-0034 DIODE-SWITCHING 8NS 30V 80MA 28480 1910-0034 
AlAICRIO 1901-0040 0100E-SWITCHING 2NS 30V 5086 28490 1901-0040 

AlAICR11 1901-0040 0100E- SWITCHING 2235 30V 50mA 28480 1901-0043) 
AlAICP12 1901-0040 OIE-SWITCHING 2NS 30V 50MA 28480 1901-0040 

414131 1251-0567 I CONNECTOR:8-PIN 28480 1251-0567 
4141.12 1251-0566 1 CONNECTOR:4-PIN 28480 1251-0566 

41414P1 5t40-1127 5 KNJB, PUSHBUTTON, GREEN 28480 5040-1127 
4151882 5040-1123 2 KNOB, PUSHBUTTON, BLUE 28480 5041-1123 
AIA1MP3 01220-432G2 1 COUPLER, SWITCH 28490 01220-43'02 
41418P4 1205-0095 1 HEAT-DISSIPATOR SOL 70-5/T0-39 PEG 28480 1205-0095 

414101 1354-0019 2 TRANSISTOP NPN SI T3-18 PD.36')MW 28490 1854-019 
414102 1853-0218 4 TRANSISTDR PN0 SI TO- 18 P0436088 28430 1853-0219 
314103 1254-0637 4 TFAWSISTOR NPN 2N22194 SI TO- 5 110=800mw 28480 1854-0637 
414134 1954-(E37 TRANS 15108 NPN 2N221qh SI 11.3 Row803mw 28480 1954-0637 
414175 1853-0314 4 186Th 5106 PNP 2N29054 51 1,1 -5 9046a0mw 04713 2N29054 

b.14136 1353-0314 TRANSISTO 9 PNP 2N29054 SI TO-5 PO4670131 04717 2N29054 
414177 1354-C(19 TRANSISTC4 NPN SI TO- 18 PD436)Mm 29490 1854.0019 
314109 1353-0218 r,AmsTsTc; PNP SI TO- 18 1,04360MM 29480 1883-0219 
411109 1754-0637 T-ANSISTCR NPN 22322196 SI TO- 5 PD.83Cmw 28490 1854-0637 
418101^ 1954-0637 TFiNSISTOR NPN 242219A SI IC-5 P0980)44 28470 1854-0637 

See introduction to this section for ordering information 

6-4 



Model 1220A Replaceable Parts 

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

Reference 
Designation 

HP Part 
Number 

Qty Description Mfr 
Code 

Mfr Part Number 

AlA1011 1853-0314 TRANSISTOR PNP 2N29054 SI TO-5 PO=E00MW 04713 2N29 194 
4181012 1853-0314 TRANSISTOR PNP 2N2905A SI TO- 5 P0=600WW 04713 3N29054 
4141013 1855-0201 1 TRANSISTOR J-FET FI-CHAN D-MODE SI 28480 1855-0201 
4141014 1853-0036 8 TRANSISTOR PNP SI P0=310MW FT=250MHZ 28480 1853-0(.36 
4141015 1854-0071 8 TRANSISTOR NPN SI PD=300MW FT=200MHZ 284P0 1854-0071 

A141016 1853-0034 2 TRANSISTOR PNP SI TO-18 P0=360MW 28480 1853-0034 
4141017 1854-0071 TRANSISTOR NPN SI PD=300MW FT=2005HZ 28480 1854-0171 
A1A1018 1853-0034 TRANSISTOR PNP SI TO- 18 PD=360MW 28480 1853-0034 
AIA1019 1853-0015 1 TRANSISTOR PRO SI PD=200MW FT=500MHZ 28480 1853-0015 
AIA1020 1854-0071 TRANSISTOR NPN SI pn-nomw FT2004HZ 28480 1854-0071 

4181021 1854-0296 1 TRANSISTOR NPN SI TO-92 PD=310MW 28480 1854-0296 
A1A1922 1854-0071 TRANSISTOR NPN SI PD=300MW FT=200MHZ 28480 1854-0071 
4141023 1854-0005 1 TRANSISTOR NPN 2N708 SI TO- 18 PD=360MW 28480 1854-0005 
A141024 1853-0086 1 TRANSISTOR PNP SI P0=310MW FT=40MHZ 28480 1853-0086 
A141025 1854-0392 I TRANSISTOR NPN SI PD=310MW FT=50MHZ 28480 1854-0392 

A141026 1854-0071 TRANSISTOR NPN SI PD=300MW FT=200MHZ 28480 1854-0071 
41A1027 1853-0218 TRANSISTOR PNP SI TO-18 P0=360MW 28480 1853-0219 
AlA1028 1853-0218 TRANSISTOR PNP SI TO- 18 PD=360MW 28480 1853-0219 
4141029 1854-0071 TRANSISTOR NPN SI PD=300MW FT=200MHZ 28480 1854-0071 
A1411230 1854-0071 TRANSISTOR NPN SI P0=300MW FT=200MHZ 28480 1854-0071 

AlA1031 1854-0621 2 TRANSISTOR NPN SI TO-39 R0=800MW 01295 BRz5g 
4181932 1854-0621 TRANSISTOR NPN SI TO-39 PD=800MW 012O5 8E258 
A1A1033 1853-0355 4 TRANSISTOR PNP SI P13=625MW 01295 BF398 
A141034 1853-0355 TRANSISTOR PNP SI PD=625MW 01295 8F398 
A141035 1853-0355 TRANSISTOR PNP SI P0=625MW 01295 BF398 

4141036 1853-0355 TRANSISTOR PNP SI PD=625MW 01295 BF398 

AlAIR1 0757-0394 9 RESISTOR 51.1 LI . 125W F TC=0*-100 24546 04-1/8-10-5151-F 
AlA1R2 0757-0451 2 RESISTOR 24.310 1% . 125W F TC=04-100 24546 04- 1/8- T0-2432-F 
AlAIR3 0757-0427 9 RESISTOR 1.5K 18 . 125W F TC=04-100 24546 C4- 1/8-70-1501-F 
AlAIR4 0757-0401 16 RESISTOR 100 11 . 125W F TC=0÷-100 24546 C4- 1/8-70-101-F 
AlAIR5 0757-0440 7 RESISTOR 7.5K 18 . 125W F TC=04-100 24546 04- 1/8- T0-7501-F 

AlAIR6 0757-0440 RESISTOR 7.5K 11 . 125W F TC=04-100 24546 04- 1/8- T0- 7501-F 
A1AIR7 0757-0401 RESISTOR 100 1% . 125111 F TC=04-100 24546 C4- 1/8-70-101-F 
AlA1R8 0757-0427 RESISTOR 1.5K 11 . 125W F TC=0*-100 24546 04- 1/8- TO- 1501-F 
AlAIR9 0757-0394 RESISTOR 51.1 11 . 125W F TC-0.-100 24546 C4- 1/8- 70-51P1- F 
AlAIRIO 0757-0451 RESISTOR 24.310 18 . 125W F TC=04-100 24546 04- 1/8- TO-2432 - F 

AlAIR11 0757-0427 RESISTOR 1.5K 11 . 125W F TC-03-100 24546 C4- 1/8-70-1501-F 
AlAIR12 0757-0401 RESISTOR 100 11 . 125W F TC=0*-100 24546 C4- 1/8-70-101-F 
AlAIR13 0757-0427 RESISTOR 1.5K 1% . 125W F TC=0*-100 24546 C4- 1/8-70-1501-F 
A1A1R14 0757-0440 RESISTOR 7.5K 1% . 125W F TC=0.-100 24546 04-1/8-10-7531-F 
AlAIR15 0757-0440 RESISTOR 7.5K 11 ./125W F TC=0+-100 24546 C4- 1/8-70-7501-e 

AIA1R16 0757-0401 RESISTOR 100 18 . 125W F TC=0+-100 24546 04- 1/8- T0-101-F 
AlA1R17 0758-0005 8 RESISTOR 4.7K 51 . 25W F TC=04-100 24546 15- 1/4- T0-4701-J 
AIAIR18 0758-0005 RESISTOR 4.7K 59 . 25W F TC=04-100 24546 05- 1/4- T0-4701.J 
A1A1R19 0757-0282 4 RESISTOR 221 11 . 125W F TC-0+-100 24546 C4- 1/8- 10-221R-F 

AlA1R20 0758-0005 RESISTOR 4.7K 5% . 25W F TC=04-100 24546 CS- 1/4-70-4701-J 
AlAIR21 0758-0005 RESISTOR 4.7K 51 . 25W F TC=0*-100 24546 05- 1/4- T0-4701-J 
A1811122 0757-0282 RESISTOR 221 11 . 125W F TC=0*-100 24546 C4- 1/8 ,10-221P- F 
AlA1R23 0758-0005 RESISTOR 4.7K 51 . 25W F TC-04-100 24546 CS- 1/4-71-4701-J 
AZAIR24 0758-0005 RESISTOR 4.7K 51 . 25W F TC=04-100 24546 C5- 1/4-70-4731-J 

AlAIR25 0758-0005 RESISTOR 4.7K 51 . 25W F TC=0+-100 24546 C5-1/4-70-4701 J 
AIA1R26 0757-0282 RESISTOR 221 11 . 125W F TC=04-100 24546 C4- 1/8- 70-221R- F 
A1A1R27 0758-0005 RESISTOR 4.7K 5% . 25W F TC=04-100 24546 05- 1/4- T3-4701-J 
A1411128 0757-0282 RESISTOR 221 11 . 125W F TC=04-100 24546 ,74- 1/8- 10-221R- R 
A1A1R29 0698-4467 1 RESISTOR 1.05K 11 . 125W F TC=0*-100 24546 14- 1/8- TO- 1051-F 

AIA1R30 0758-0019 1 RESISTOR 18K 51 . 25W F TC=04.-100 24546 (5- 1/4- T0- 1802-J 
AIA1R31 0757-0401 RESISTOR 100 11 . 125W F TC=0+-100 24546 04- 1/8- 7J- 101-F 
AlA1R32 0757-0401 RESISTOR 100 11 . 125W F TC=0+-100 24546 04- 1/8- T0- 101-e 
AlAIR33 0757-0280 21 RESISTOR 1K 18 . 125W F TC=04-100 24546 04-1/8-T1-1001 F 
AlAIR34 NOT ASSIGNED 

AlA1R35 0757-0280 RESISTOR 1K 12 . 125W F TC=04.-100 24546 C4-1/8 73-1001 F 
AlAIR36 0757-0431 3 RESISTOR 2.43K 1% . 125W F 1-0.01. 100 24546 C4- 1/8-T0-2431 F 
A1A1R37 0757-0431 RESISTOR 2.43K I% . 125W F TC=0*-100 24546 C4-1/8-13-2431 . 
AlA1R38 0757-0438 3 RESISTOR 5.11K 11 . 125W F TC-04.-100 24546 C4- 1/8 ,T3-5111 
AlAIR39 0757-0475 1 RESISTOR 274K 1% . 125W F TC=04-100 24546 04- 1/8- TO-2743 F 

AlAIR40 0757-0401 RESISTOR 100 1% . 125W F TC-04-100 24546 04- 1/8.T1.101-e 
A1A1R41 0757-0288 1 RESISTOR 9.09K 11 . 125W F TC=0*-100 19701 MF4C1/8.70-9041. 9 
AlAIR42 0757-0401 RFSISTCR 100 12 . 125W F TC=04-100 24546 C4-1/9 7.3-101 e 
A1A1R43 0757-0401 RESISTOR 100 1% . 125W F TC=0*-100 24546 C4- 1/8- -0-101-F 
AlAIR44 0757-0283 5 RESISTOR 2K 1% . 125W F TC=04.-100 24546 c4-tia-Ta-zool-F 

AlAIR45 0757-0419 3 RESISTOR 681 1% . 125W F TC=04-100 24546 C4-1/R- T0-681R-F 
A1A1R46 0757-0416 5 RESISTOR 511 1% . 125W F TC=0.-100 24546 C4- 1/8- 70-511›-e 
AlA1R47 0757-0346 13 RESISTOR 10 1% . 125W 6 TC=0...100 24546 (-4-1/9-T3-1060 F 
AlA1R48 0698-3540 1 RESISTOR I5.4K 11 . 125W F TC=0*-100 16299 C4-1/8-70-15 42 e 
AlA1R49 0757-0415 1 RESISTOR 475 1% . 125W F TC=0+-100 24546 04- 1/8- TO-47e-1-F 
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Replaceable Parts Model 1220A 

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

Reference 
Designation 

HP Part 
Number 

Qty Description Mfr 
Code 

Mfr Part Number 

A1A1R50 0698-3150 2 RESISTOR 2.37K 11 . 125W F TC=04-100 16299 (4.1/8-T0-2371 F 
AIA1R51 21000568 I RESISTOR-VAR TRMR 100 OMM 101 73138 72PR1OOK 
AlA1R52 0698-3150 RESISTOR 2.37K 11 . 125w F TC.04-100 16299 r4•1/8-70-23714 
AlAIR53 0757-0274 2 RESISTOR 1.21K 11 . 125w F TC.04-100 24546 [4- 1/3- TO- 1213-F 
AIA1R54 0698-4453 2 RESISTOR 402 18 . 125W F TC=04.-100 24546 C4- 1/8- 70-402L- F 

AIA1R55 0757-0274 RESISTOR 1.21K IX . 125W F TC.0*-100 24546 (4- 1/8- TO- 1213-F 
AIA1R56 0698-4453 RESISTOR 402 11 . 125W F TC=04-100 24546 (4- 1/8- T0-402 8-F 
AIA1R57 0698-4439 2 RESISTOR 3.24K IX . 125W F 1C0.- 100 16299 C4- 1/P- T0-3241-7 
AlAIR58 0757-0394 RESISTOR 51.1 IX . 125w F TC.04.-100 24546 C4- 1/8-70-5181-F 
A1A1R59 0698-4439 RESISTOR 3.24e IX . 125W F T1.04-100 16299 C4-1/8-70-32 414 

AlA1R60 0757-0424 2 RESISTOR 1.1K 11 . 125W F TC.04.-100 24546 C4-1/8-70-1101-7 
AlAIR61 0683-1055 1 RESISTOR IM 51 . 25W FC TC.-800/.900 01121 CR1055 
AlAIR62 0757-0444 1 RESISTOR 12.1K II . 125w F TC.0.4-100 24546 Ca- 1/8-70-1212-F 
AlAIR63 0757-0468 2 RESISTOR 130K 11 . 125W F TC.04-100 24546 C4-1/8-70-1303-7 
AlA1R64 0698-4496 1 RESISTOR 45.3K 11 . 125W F TC.04-100 24546 C4- 1/8-70-4532-F 

AlAIR65 0757-0449 7 RESISTOR 20K 11 . 125W F TC.04-100 24546 c4-1/8-10-2002-7 
AlAIR66 0757-0459 1 RESISTOR 56.2K It . 125W F TC.04-100 24546 C4-1/8-70-5622-7 
AlAIR67 0757-0280 RESISTOR 1K 11 . 125W F TC=04-100 24546 C4- 1/8-10-1001-F 
AlAIR68 0698-4495 3 RESISTOR 37.4K 11 . 125W F TC=04-100 24546 C4-1/8-70-3742-7 
A1A1969 0757-0465 14 RESISTOR 100K 11 . 125W F TC.04--100 24546 C4-1/8-70-1003-7 

AIA1R70 0757-0440 RESISTOR 7.5K 11 . 125W F TC.04-100 24546 C4- 1/8-70-7501-F 
AIA1871 0757 0279 1 RESISTOR FXD316K1%.125INF 24546 C41/81-0-316tF 
AlAIR72 0757-0431 RESISTOR 2.43K 1X . 125W F TC.0*-100 24546 C4-1/8-10-2431-7 
AlAIR73 0757-0457 2 RESISTOR 47.5K IX . 125W F TC.04-100 24546 C4-1/8-10-4752-7 
AlAIR74 0757-0280 RESISTOR IK 11 . 1254I F TC.04-100 24546 C4- 1/8-70-1001-F 

AlA1R75 0757-0416 RESISTOR 511 11 . 125W F TC.04.-100 24546 C4-1/8 70-5118-F 
A1A1R76 0757-0457 RESISTOR 47.58 18 . 125W F TC.04-100 24546 14- 1/8- T0-4752-F 
AlAIR77 0698-4471 RESISTOR 7.15K 11 . 125W F TC.0.4-100 24546 14- 1/8- TO-7151-F 
A1AIR78 0757-0283 RESISTOR 2K 13 .125W F TC.04-100 24546 C4-1/8-70-2001-7 
AlAiR79 0757-0283 RESISTOR 2K 11 . 125W F TC=04-100 24546 C4-1/8-10-2001-7 

AlAIR80 0757-0280 RESISTOR 1K 11 . 125W F TC.04-100 24546 C4- 1/8-70-1001-F 
AlA1R81 0757-0442 7 RESISTOR 10K 11 . 125W F TC.04-100 24546 C4-1/8-10-1002-7 
AlAl$182 0757-0442 RESISTOR 10K IX . 125W 7 TC.04.-100 24546 C4- 1/8-70-1002-F 
AIAIR83 0757-0280 RESISTOR 1K IX . 125w F TC.04-100 24546 14- 1/8- T0-1001-F 
A1A1R84 0757-0407 14 RESISTOR 200 11 . 125W F TC.0*-100 24546 C4-1/8-10-201-7 

AlA1R85 0757-0283 RESISTOR 2K 18 . 125W F TC=04-100 24546 C4- 1/8-70-2001-F 
AlAIR86 0757-0420 8 RESISTOR 750 12 . 125W F TC.0+-100 24546 C4-1/8-10-751-7 
AlAIR87 0757-0280 RESISTOR 1K 1% . 125W F TC.04-100 24546 C4-1/8-70-1001-7 
AlAIR88 0757-0394 RESISTOR 51.1 IX . I25W F 71.04--100 24546 C4- 1/8-10-51111-F 
AIAIRe9 0757-0401 RESISTOR 100 11 . 125W 7 TC.04.-100 24546 14- 1/8- TO-101-F 

AlA1R90 0757-0438 RESISTOR 5.11K 11 . 125W F TC=04-100 24546 14-1/8-10-5111-F 
AlAIR91 0758-0006 1 RESISTOR 10K 51 .25W F TC.04-100 24546 CS- 1/4-10-1002-J 
AlAIR92 0757-0407 RESISTOR 200 11 . 125W F TC.04-100 24546 C4-1/8-70-201-7 
AlAiR93 0757-0453 I RESISTOR 30.1K 11 . 125w F IC.04-100 24546 14-1/8-10-3012-F 
AlAIR94 0757-0427 RESISTOR 1.5K II . 125W F TC.04-100 24546 C4- 1/8-10-1501-F 

4141R95 21033211 1 RESISTOR VAR TRMR 1K OHM 1UXC 32997 .33891'1102 
AIAIR96 0757-0430 2 RESISTOR 2.218 11 . 125W F TC.04-100 24546 C4-1/8-10-2211-7 
4141897 0698-3225 2 RESISTOR 1.4341 11 . 125W F TC.0.-100 16299 C4- 1/8-70-1431-F 
AlAIR98 0757-0407 RESISTOR 200 IX . I25W F TC.04-100 24546 C4-1/8-10-201-7 
A1A1R99 0757-0283 RESISTOR 2K 11 . 125W F TC.04-100 24546 14- 1/8- T0-2001-F 

A1A1R100 0698-4495 RESISTOR 37.4K It . 125W F TC.04-100 24546 C4- 1/8-10-3742-F 
AlAiR101 0757-0454 3 RESISTOR 33.2K 11 . I25W F TC.04.-100 24546 Ca- 1/8-70-3322-F 
AlAIR102 0757-0399 7 RESISTOR 82.5 It . 125w 7 TC.0+-100 24546 C4- 1/8-10-8285-F 
AlAIR103 21003252 3 RESISTOR VAR TRMR 5K OHM 109&C 32997 3389F1-502 
AlA1R104 0698-4495 RESISTOR 37.4K 11 . 125w F TC.04-100 24546 C4-1/8-70-3742-7 

A1818105 0757-0399 RESISTOR 82.5 11 . 125w F TC.04--100 24546 14- 1/8- 10-82R5- F 
AIA1R106 0757-0044 2 RESISTOR 33.28 It . 5W F TC.04-100 19701 mF7C1/2-70-3322-7 
AIA1R107 0757-0416 RESISTOR 511 It . 125W F TC.0*-100 24546 C4- 1/8- 70-511P- F 
A1A18108 0757-0416 RESISTOR 511 11 . 125w F TC.04.-100 24546 C4- 1/8-70-5118-F 
A1A1R109 0757-0399 RFSISTOR 82.5 It . 125w 7 TC.0*-100 24546 14- 1/8- 10-82R5-F 

AlAIR110 0757-0044 RESISTOR 33.28 It .5W F TC=0.4.100 19701 MF7C1/2-70-3322-F 
AIA1R111 0698-3225 RESISTOR 1.43K 11 . 125W F TC.0.-100 16299 14- 1/8- TO- 1431-F 
A1A1P112 0761-0028 4 RESISTOR 12K 51 IW MO TC.04-200 24546 7732- 1- T00- 1202-J 
AlAIRII3 0761-0028 RESISTOR 12K 51 IW MO TC.04-200 24546 FF32-1-700-1202-0 
41418114 0757-0399 RESISTOR 82.5 11 . 125W F TC.04.-100 24546 14-1/8-10-8285-F 

AIAIRI1J 0757-0399 RESISTOR 82.5 IX . 125W F TC.0.4-100 24546 C4- 1/9-70-8285-F 
blAIRI16 0761-0028 RESISTOR I2K 51 IW MO TC.04-200 24546 7732- 1- T00- 1202-J 
A1A11117 0761-0028 RESISTOR 12K 53 114 MO U.04-200 24546 FF32-1-100-1202,1 
41418118 0757-0399 0.SISTOP 82.5 I% . 125w F 71.04.-100 24546 C4-1/8-70-8285-7 
41418119 0757-0399 RFSISTOR 82.5 11 . I25w F TC.04-100 24546 14-1/8-70-8285-F 

AlAIR120 0757-0469 1 RESISTIR 150K I% . 125W F TC=0*-100 24546 C4- 1/8-70-1503-F 
AlAIR121 0757-0420 RESISTOR 750 IX . 125W F TC.04-100 24546 14- 1/8- TO-751-F 
AlAIRI22 3757-0420 R.SISTUR 750 11 . 125w F TC.04.-100 24546 C4- 1/8-70-751-F 
41417123 0757-0230 8751 57(17 IK IX . 125w 7 TC.J.-100 24546 C4- 1/8- 1.0-1001-F 
41416124 0757-0449 RÇSISTOR 2UK i% .I25w F U.04 100 24546 C4-1/810-2002-7 
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Model 1220A Replaceable Parts 

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

Reference 
Designation 

HP Part 
Number 

Qty 
Description Mfr 

Code 
Mfr Part Number 

A 1A151 3101-0562 1 SWITCH; PB -ST A OPDT 28480 3101-0562 
A lA 152 3101-0561 1 591 TCH-PB DPOT 28480 3101-0561 

A 16 101 1820-0424 1 IC 5 N74+1 04 N 01295 5974H049 
A IA IU2 1820-0054 2 IC SN74 00 N 01295 SN7400N 
A IA 1U3 1820-0596 1 IC DM74L 749 2701 4 0M741 74N 
AlA1U4 1820-0370 1 IC 5974H 00 N 0129 5 5974HOON 
AlA1U5 1820-0537 1 IC 51474 13 N 01295 5974139 

A 1A1U6 1820-0054 IC 5974 00 N 01295 S974009 
AlA1U7 1820-0715 1 IC 52474M 106 N 01295 597+01106N 
A IA 1U8 1820-0704 1 IC 51174 122 N 01295 SN74122N 

ALA IVRI 1902-3125 2 DIODE-ZNR 6.98V 2X DO-7 PD- . 49 TC++.045T 04713 SZ IC939-138 
A 1A1VR2 1002-3092 2 DIODE-2NR 4.999 21 DO-7 PO+ .49 TC*-.0121 04713 SZ 1093 9 - 96 
A IA IVR3 1902-3092 0100E-INR 4.99V 2X 00-7 PD-.4W TC+-.012X 04713 52 1 0939-96 
A lAIVR4 1902-3125 DIODE- INR 6.98V 21 DO-7 P0-.49 TC++. 0459 04713 Si 10939-138 

A1A2 01220-61904 1 SWITCH. ROTARY. TIME/DIV 28480 01220-61904 

A1A2MPI 01220-00624 1 BRACKET, MOUNTING 28480 01220-00624 

A1A2R1 2100-0591 1 RESISTOR-VAR 25K 20% CC (SWP EXPANDER) 28480 2100-0591 

AlA2A1 01220-66533 I SWITCH. P/0 TIME/DIV 28 480 01220-66533 

A1A2A1C1 0160-2218 1 CAPAC I TOR-FXD 1000 PF G-53 300WVOC MICA 28 480 0160-2218 
AlA2A1C2 0160-3996 1 CAPACITOR-FXO .0 27UF +- LOX 250WVDC MET 09051 DGJPM 4270K 
AlA2A1C3 0180-1745 1 CAPAC I TOR-FXD; 1.5UF+-103 20VDC TA 56289 1500155 X902062 
A 1A2A1C4 0 180-0229 CAPACITOR-FXD; 33UF+-101 10VDC TA- SOLID 56289 1500336)(901 082 

AlA2AIRI 0757-0424 RESISTOR 1.1K 1X . 1259 F TC+0+-100 24546 C4-1/8 - 70-1101-F 
AlA2A1R2 0757-0200 1 RESISTOR 5.62K 1X .1259 F TC+ 0+-100 24546 C 4-1/ 8- T 0-5621- F 

A 1A2A1S1 3130-0507 1 SHAFT AND INDEX *55V 28480 3130-0507 

AlA2A2 01220-66522 1 SWITCH, P/0 TIME/D IV 28480 01220-66522 

A 1A2A2R1 0698-5323 1 RESISTOR 4K . 5X . 1259 F 1C04-- 50 03888 PME 555 
A 1A2A2R2 0698-6755 1 RESISTOR 8K .51 . 1259 F TC+0+- 50 24546 NC4-1/8 -T2-8001-0 
AlA2A2R3 0698-6885 1 RESISTOR 20K . 5X . 1259 F TC+0+-50 03888 PME 555 
A 1A2A2R4 0698-6871 1 RESISTOR 10K . 5X . 1259 F TC+0+-50 03888 PME555 
A1A2A2R 5 0698-5573 1 RESISTOR 50K . 5X . 1259 F TC+0+-100 24546 C4-1/8-13-5 002-0 

A 1A2A2R6 0698-6770 1 RESISTOR 100K . 51 . 1259 F TC+0*-50 03888 P1eE 555 
A 1A2A2R 7 0698-6217 1 RESISTOR 200K . 5X . 1259 F TC=0*-100 03888 PME 555 
A 1A2A2R8 0698-3263 1 RESISTOR 500K 1X . 1259 F TC+0+-100 91637 MFF-1 / 8 , T - 1 

A1A2A251 3130-0508 1 SHAFT AND INDEX ASSY 28480 3130- 05 09 

A2 01220-66635 1 VERTICAL AMPLIFIER ASSEMBLY 28480 01220-66535 

A2A1 1 AMPLIFIER-MAIN BD ASSY NSR ORDER A2 

A2A ICI 0180-0424 3 CAPACITOR FXD 470UF 25 WVDC AL 28480 0180-0424 
A2A1C2 060-4213 CAPACITOR-FXD . IUF +80-20X 509VDC CEE 28480 0160-4213 
A2A1C3 0180-0425 2 CAPACITOR•FXD 4 7UF 250 WVDC AL 28480 0180-0425 
A2A1C4 0180-0426 2 CAPACITOR FXD 22UF 250 WVDC AL 28480 C180-0426 
A2A1C5 0180-0425 CAPACITOR-FXD 4•7UF 250 WVDC AL 28480 0180- 0429 

A2A1C6 0180-0426 CAPACITOR FX0 22UF 250 WVDC AL 28480 0180-0426 
A2A1C7 0160-3719 1 CAPAC I TOR-F XD .068UF G-103 2509VDC MET 28480 0160-3719 
A2A1C8 0 160-2140 1 CAPAC I TOR-FXO 470PF +80-20X 10009VOC CEE 28480 0160-21 40 
42A 1C0 0160-2930 CAPAC I TOR-FXD . 0IUF +80-20X 1009VDC CER 28480 0160- 2930 
A2A1C10 0 160-2930 CAPAC I TOR-FXD .0 1UF •80-20X 1009VDC CEP 28480 0160-2930 

A2A1C11 0180-0424 CAPACITOR FXD 47OUF 25 WVDC AL 28480 0180 0424 
A2A1C12 0160-2141 1 CA PAC I TOR-F X0 680PF •-201 10009VDC CEE 28480 0160-2141 
A2A1C13 0 180-0423 CAPACITOR-FXD 100UF + 50-10X 25VDC Al 28 480 0180-0423 
A2A1C14 0180-0424 CAPACITOR FXD 470UF 25 WVDC AL 28480 0180-0424 
A2A1C15 0180-0423 CAPAC I TOR-FXD 100UF +50-10I 25VDC Al 2840 0180-0423 

A2A1C16 0 160-3581 2 CAPAC I TOR-F X0 . 1UF +- 203 10009VDC MET 28480 0160- 3581 
A2A1C17 0121-0061 4 CAPACITOR; VAR; TEME; UR; 5.5 / 18P F 73899 OVI1PS1 8-1 
A2A1C18 0121-0060 4 CAPACITOR; VAR; TEME; CEE; 2/ 8PF 73899 OVI LASSA 
A2A1C19 0140-0191 2 CAPAC I TOR-FXD 56 PF +-53 3009VDC MICA 72136 DM1 5F 560.1030014VICP 
A2A1C20 0121-0061 CAPACITOR; VAR; TRMR; CEE; 5.5/18PF 73899 DVI1PS1.9% 

A2A IC21 0121-0060 CAPACITOR; VAR; ;AMR; GEE; 2/ 8pF 73899 DV11PS8A 
A2A1C22 0160-2940 2 CAPAC I TOR-FXD 470PF 6-51 300W/0C MICA 28480 0160-2940 
A2A1C23 0160-3226 2 CAPAC I TOR-FXO . 01UF +- 101 4009VDC MET 28480 0160-3226 
A2A1C24 0 160-3447 4 CAPAC I TOR-FX 0 470PF +- 103 10,309wDE rE(2 28 480 0160 - 3447 
A2A1C25 0160-3447 CAPAC I TOR-F X0 470P F +- LOX 10009VDC CEP 28480 0160 - 3447 

A2A1C26 0 160-2959 CAPAC I TDR-FX 0 1000 PF •80-20X 10009VDC 28480 0160 .2959 
A2A1C27 0 160-2959 CAPAC I TOR-F X0 1000 PF •80-203 1000WVOC 28410 0160-29 59 
A 2A1C28 0160-2959 CAPAC I TOR- F X 0 1000 PF + 80-20X 1000WVDC 28480 0160.2959 
AZA1C29 0150-0059 4 CAPAC I TOR-FXC 3.3PF +-. 25PF 5009VDC CEE 28480 0150-005 
A2A1C30 0160-3581 CAPACITOR-F;(0 . IuF G-203 1000wvaC MET 28480 0160-3581 

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

Reference 
Designation 

HP Part 
Number 

Qty Description Mfr 
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A2A1C31 0121-0061 CAPACITOR; VAR; TRMR; CEP; 5.5/I8PF 73899 DVIIPS184 
A2A1C32 0121-0060 CAPACITOR; VAR; TRMR; CEP; 2/8pF 73899 OVIIRS8A 
A2A1C33 0140-0191 CAPACITOR-FXD 56PF 4.-5* 300WVOC MICA 72136 Dm15E560J0300wV1CP 
A2AIC34 0121-0061 CAPACITOR; VAR; TRMR; CER; 5.5/18PF 73899 OVIIPS184 
A2A1C35 0121-0060 CAPACITOR; VAR; TRMR; CEP; 2/8pF 73899 DV11PS9A 

A2A1C36 0160-2940 CAPACITOR-FX0 470PF *-5* 300WVDC MICA 28480 0160-294) 
A2AIC37 0160-3226 CAPACITOR-FED .0IUF 4-100 400WVOC mET 28480 0160-3226 
A2A1C38 0160-3447 CAPACITOR- FED 470PF 4-10* 1000WVDC CEP 28480 0160-3447 
A2AIC39 0160-3447 CAPACITOR-FEO 470PF .-- 10* 10001VDC CEP 28480 0160-3447 
A2A1C40 0160-2959 CAPACITOR- FED 1000PF + 80-20* 1000WVOC 28480 0160-295? 

A2A1C41 0160-2959 CAPACITOR-FXD 1000PF +80-20: 1000WVDC 28480 0160-2959 
A2A1C42 0160-2959 CAPACITOR- FED 1000PF + 80-201 1000WVDC 28480 0160-2959 
A2A1C43 0150-0059 CAPACITOR-FED 3.3PF •-. 25PF 500WVDC CEP 28480 0150-0059 
A2A1C44 01604213 CAPACITOR-FEO .IUF +80-20i 50WVDC CEP 28480 01604213 
A2A1C45 0160-3208 CAPACITOR- FED .025UF .80-20i 100WVDC CEP 28480 0160-3208 

A2A1C46 01604213 CAPACITOR-FX0 . 1UF 4.80-20* 50wVDC CEP 28480 01604213 
A2A1C47 0160-3208 CAPACITOR- FED .025UF + 80-201 100WVDC CEP 28480 0160-3208 
A2A1C48 0150-0059 CAPACITOR-FED 3.3PF 4-.25PE 500WVDC CEP 28480 0150-0059 
A2A1C49 0150-0059 CAPACITOR- FED 3.3PF +-.25PE 500WVOC CEP 28480 0150-0059 
A2A1050 0140-0196 CAPACITOR-FED 150PF .0.-5% 300WVOC MICA 72136 DM15F151J0300WV1CR 

A2A1051 0140-0196 CAPACITOR-FED 150PF +-58 300WVDC MICA 72136 DMI5F151J0300WV1CR 
A2A1052 0160-2243 1 CAPACITOR- FED 2.7PF +-. 25PF 500WVDC CEP 28480 0160-2243 
A2A1053 0140-0193 1 CAPACITOR-FXD 82PF 4.-5I 300WVDC MICA 72136 Dm15E820J0300WV1CR 
A2AIC54 0160-2959 CAPACITOR- FED 1000PF . 80-20X 1000WVDC 28480 0160-2959 
A2AIC55 01934213 CAPACITOR-FED . 1UF +80-202 50WVOC CEP 28480 01604213 

A2A1056 0160-3208 CAPACITOR- FED .025UF +80-20* 100WVDC CEP 28480 0160-3208 
A2AIC57 01604213 CAPACITOR-FED . 1UF +80-20* 50WVDC CEP 28480 01604213 
A2AIC58 0160-3208 CAPACITOR-FED .025UF +80-201 100WVOC CEP 28480 0160-3208 
A2AIC59 0140-0202 1 CAPACITOR-FED 15PF 1-50 500WVDC MICA 72136 Dm15C150J0500WVICR 
A2A1060 0140-0195 1 CAPACITOR- FED 130PF 4-51 300WVDC MICA 72136 DM15F131J0300WVICR 

A2A1CR1 1901-0159 16 DIODE-PWR RECT 400V 750MA 04713 SR1358-4 
A2A1CR2 1901-0159 D1ODE-PWR RECT 400V 750MA 04713 SR1358-4 
A2AICR3 1901-0159 DIODE-PWR RECT 400V 750MA 04713 SR1358-4 
A2A1CR4 1901-0159 DIODE-PWR RECT 400V 750MA 04713 SR1358-4 
A2A1CR5 1901-0159 DIODE-PWR RECT 400V 750MA 04713 SR1358-4 

A2A1CR6 1901-0159 DIODE-PWR RECT 400V 750MA 04713 SR1358-4 
A2A1CR7 1901-0159 DIODE-PWR RECT 400V 750MA 04713 SR1358-4 
A2AICR8 1901-0159 DIODE-PWR RECT 400V 750MA 04713 SR1358-4 
A2AICR9 1901-0033 5 DIODE-GEN PRP 180V ZOOMA 28480 1901-0033 
A2AICRIO 1901-0033 DIODE-GEN PRP 180v zooma 28480 1901-0033 

A2AICR11 1901-0033 DIODE-GEN PRP 180V ZOOMA 28480 1901-0033 
A2AICR12 1901-0033 0100E-GEN PRP 180V 200MA 28480 1901-0033 
A2A1CR13 1901-0159 DIODE-PWR RECT 400V 750MA 04713 SR1358-4 
A2A1CR14 1901-0159 DIODE-PWR RECT 400V 750MA 04713 SR1358-4 
A2AICR15 1901-0159 DIODE-PWR RECT 400V 750MA 04713 SR1358-4 

A2A1CR16 1901-0159 DIODE-PWR RECT 400V 750MA 04713 SR1358-4 
42A1CR17 1901-0159 DIODE-PWR RECT 400V 750MA 04713 SR1358-4 
A2A1CR18 1901-0159 DIODE-PWR PECT 400v 750MA 04713 SR1358-4 
A2A1CR19 1901-0159 DIODE-PWR RECT 400V 750MA 04713 SR1358-4 
A2A1CR20 1901-0159 DIODE-PWR RECT 400V 750MA 04713 SR1358-4 

A2A1CR21 1901-0376 DIODE-GEN PRP 35V 50MA 28480 1901-0376 
A2A1CR22 1901-0376 DIODE-GEN PRP 35V SOMA 28480 1901-0376 
A2A1CR23 1901-0358 6 DIODE; MULTI SILICON; DUAL 04713 MS06101 
A2AICR24 NOT ASSIGNED 
A2A1CR25 1901-0376 DIODE-GEN PRP 35V SOMA 28480 1901-0376 

A2A1CR26 1901-0376 DIODE-GEN PRP 35v 50MA 28480 1901-0376 
A2AICR27 1901-0358 DIODE; MULT; SILICON; DUAL 04713 MS06101 
A2A1CR28 NOT ASSIGNED 
A2A1CR29 1901-0358 DIODE; MULTI SILICON; DUAL 04713 MSD6101 
A2A1CP30 1901-0358 DIODE: MULTI, SILICON; DUAL 04713 mS06101 

A2A1CR31 1901-0358 DIODE; MULTI SILICON; DUAL 04713 MSD6101 
A2AICR32 1901-0358 DIODE; MULT; SILICON; DUAL 04713 MSD6101 
A2A1CR33 1901-0040 DIODE- SWITCHING 2NS 30V 50NA 28480 1901-0040 
A2A1CR34 1901-0040 DIODE- SWITCHING 2NS 30V 50MA 28480 1901-0041 
A2AICR35 1901-0040 0100E- SWITCHING 2NS 30V 50mA 28480 1901-0040 

A2A1CR36 1901-0040 01006-SWITCHING 2NS 30V SOMA 28480 1901-0040 
A2A1CR37 1901-0040 01008-SWITCHING 2NS 30V 50MA 28480 1901-0040 
A2A1CR38 1901-0040 0100E- SWITCHING 2NS 30V SOMA 28480 1901-0040 
A2A1CR39 1901-0535 2 DIODE-SCHOTTKY 28480 1901-0535 
A2A1CR4 , 1901-0535 DIODE-SCHOTTKY 28480 1901-053Ï 

A2A1J1 1250-0518 3 CONNECTOR:8NC 28480 1250-0518 
A2A1J2 1250-0518 CONNECTOR:8NC 28480 1250-0518 
A2A1J3 1250-0518 CONNECTOR:BNC 28480 1250-0518 

A2AimPi 0340-0473 3 INSULATORPOWERXSTR 28480 0340-0473 
A2A1MP2 0340-0530 2 INSULATOR-XSTP 28480 0340-0531 
A241003 01220-(.1201 1 BRACKET, 9NC 28480 01220-11701 
A2A1MP4 5040-1126 4 KM08, PUSHBUTTON, GRAY 28480 5040-1126 
A241MP5 5040-1123 2 KNCP, PUSMBUTTCN, BLUE 28480 5C43-1128 

See introduction to this section for ordering information 
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Model 1220A Replaceable Parts 

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

Reference 
Designation 

HP Part 
Number 

Qty Description Mfr 
Code 

Mfr Part Number 
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TRANSISTOR NPN SI P0=218 FT=10MHZ 28430 1854-0330 
A2A102 1854-0402 TRANSISTOR NPN SI P0=308 FT=3MHZ 28480 1854-0402 

A2AIQ3 1854-0402 TRANSISTOR NPN SI P0=308 FT=3MHZ 28480 1854-0402 

424104 1854-0071 TRANSISTOR NPN SI P0=300MW FT=200MHZ 28480 1854-0071 

A2A105 1855-0211 TRANSISTOR-JFET DUAL N-CHAN 0-MODE SI 28480 1855-0211 

A2A1C16 1854-0215 TRANSISTOR NPN SI P0- 310M8 FT=300MHZ 04713 SPS 3611 
A24107 1854-0215 TRANSISTOR NPN SI P0=310MW FT=300mHZ 04713 SPS 3611 

A24108 5080-1081 TRANSISTOR MATCHEDISELECTEDPAIR/ 28480 5C80-1081 

A2A1Q9 1855-0211 TRANSISTOR-JFET DUAL N-CHAN D- MODE SI 28480 1855-0211 

A241010 1854-0215 TRANSISTOR NPN SI P0=310MW FT=300MHZ 04713 SPS 3611 

A241011 1854-0215 TRANSISTOR NPN SI P0=310MW FT=300MHZ 04713 SPS 3611 
8241012 5080-1081 TRANSIS7ORMATCHED(SELECTEDPAIR) 28480 5080-1081 

A241013 1853-0036 TRANSISTOR PNP SI P0=310MW FT=250MHZ 28480 1853-0036 

4241014 1853-0036 TRANSISTOR PNP SI P0=310Mw FT=250MHZ 28480 1853-0036 

A241015 1853-0036 TRANSISTOR PNP SI P0- 310M8 FT=250mHZ 28480 1853-0036 

4241016 1853-0036 TRANSISTOR PNP SI P0- 310M8 FT=250mHZ 28480 1853-0036 
A2A1017 1853-0036 TRANSISTOR PAP SI P0=310M8 FT=250mHZ 28480 1853-0036 

A2A1018 1853-0036 TRANSISTOR PNP SI PD=310MW FT=250MHZ 28480 1853-0036 

A2A1R1 07570449 RESISTOR 20K 1% . 125W F TC-0+-100 24546 C41/8-70-2002.F 

A2A1R2 07570159 RESISTOR1K1%.51A/F 30983 MEC1/2.701RDE 

A2AIR3 0761-0069 RESISTOR 5.18 51 18 NO TC=0+-200 24546 FP32-1-700-5101.-J 

A2AIR4 0761-0069 RESISTOR 5.18 5X 18 MO TC=0.-200 24546 FP32-1-700-510I-J 

A2A1R5 0757-0472 RESISTOR 200K 1X . 1258 F TC=0*-100 24546 C4- 1/8-70-2003-F 

A2A1R6 0757-0465 RESISTOR 100K 1% . 1258 F TC=0+-100 24546 C4- 1/8-70-1003-F 
A2A1R7 0757-0429 RESISTOR 1.828 11 . 1258 F TC=0+-100 24546 C4- 1/8-70-1821-F 

A2A1R8 0757-0465 RESISTOR 1008 11 . 1258 F TC=0*-100 24546 C4- 1/8-70-1003-F 

A2A1R9 0757-0384 RESISTOR 20 11 . 125w F TC=0+-100 19701 MF4C1/8-70-2080-F 

A2A1R10 0757-0279 RESISTOR 3.168 1X . 1258 F TC.04-100 24546 C4- 1/8-70-3161-F 

A2A1811 0757-0279 RESISTOR 3.168 11 . 1258 F TC=0+-100 24546 C4- 1/8-70-3161-F 
A2411112 0757-0430 RESISTOR 2.21K 11 . 125W F TC=0+-100 24546 C4- 1/8-70-2211-F 
A2AIR13 21030554 RESISTOR-VAR TRMR 500 OHM 101 73138 721,11500K 

4241R14 0757-0461 RESISTOR 68.18 11 . 1258 F TC=0+-100 24546 C4- 1/8-70-6812-F 

A2A1R15 0696-0077 RESISTOR 93.18 11 . 1258 F TC=0+-100 03888 PM855-1/8-70-9312-F 

A2A1R16 0757-0440 RESISTOR 7.58 1% . 1258 F TC=0*-100 24546 (4-1/8- 10-7501-F 
A2A1R17 0698-6254 RESISTOR 1.8 51 . 5W CC TC=0+412 01121 E81865 
A241R18 0757-0440 RESISTOR 7.5K 11 . 1258 F TC=0*-100 24546 (4- 1/8- T0-7501-F 
4241R19 0757-0438 RESISTOR 5.118 11 . 1258 F TC=0+-100 24546 C4- 1/8-70-5111-F 

A2A1R20 0757-0442 RESISTOR 108 1% . 1258 F TC=0*-100 24546 04-1/8-70-1002-F 

A2A1R21 0757-0442 RESISTOR 108 11 . 1258 F TC=0*-100 24546 C4- 1/8-70-1002-F 
A2A1R22 0757-0407 RESISTOR 200 I% . 1258 F TC=0*-100 24546 C4- 1/8-10-201-F 
A2AIR23 0698-6254 RESISTOR 1.8 51 . 5W CC TC=0+412 01121 E81805 

A2A1R24 0757-0427 RESISTOR 1.58 11 . 125w F TC=0*-100 24546 C4- 1/8- T0- 1501-F 
4241R25 0757-0427 RESISTOR 1.58 11 . 1258 F TC=0+-100 24546 04- 1/8- T0- 1501-F 

A2AIR26 0698-3431 RESISTOR 23.7 1% . 1258 F TC=0+-100 03888 PmE55-1/8-70.2387-F 
A2AIR27 0757-0054 RESISTOR 9008 It . 58 F TC=0+-100 19701 MF7C1/2-70-9003•F 
4241828 0698-5470 RESISTOR 1118 11 . 1258 F TC=04-100 24546 C4- 1/8-10-1113-F 
A2A1R29 0757-0057 RESISTOR 9908 11 . 5w F TC=0*-100 19701 MF7C1/2-70-9903-F 

A2AIR30 0698-3109 RESISTOR 10.18 1% . 125w F TC=0+-100 16299 04- 1/8- TO- 1012-F 

A2A1R31 0757-0059 RESISTOR IM 12 . 5w F TC=0*-100 19701 MF7C1/2-70-1004-F 
A2AIR32 0686-2245 RFSISTOR 220K 5% . 58 CC TC=0+882 01121 E82245 
A2A1R33 0757-0437 RESISTOR 4.758 I% . 1258 F TC=0*-100 24546 C4- 1/8-70-4751-F 
A2AIR34 0757-0437 RESISTOR 4.758 11 . 1258 F TC=0+-100 24546 C4- 1/8-70-4751-F 
A2AIR35 0757-0401 RESISTOR 100 11 . 125w F TC=0+-100 24546 04- 1/8- TO-101-F 

A2A1R36 0698-0085 RESISTOR 2.618 12 . 125w F TC=0+-100 16299 r4- 1/8-70-2611-F 
A2A1R37 0757-0394 RESISTOR 51.1 11 . 1258 F TC=0+-100 24546 C4- 1/8- 70-51P1- F 
A2AIR38 0757-0465 RESISTOR 1008 I% . 1258 F TC=0+-100 24546 C4-1/8 10-1003-F 
A2AIR39 0757-0465 RESISTOR 1008 1% . 125w F TC=0+-100 24546 C4- 1/8-77-1003-F 
4241R40 0757-0419 RESISTOR 681 11 . 1258 F TC.04-100 24546 04 -1/P- 10-6813-F 

A2A1R41 0757-0449 RESISTOR 208 IX . 125w F TC=0+- 100 24546 C4- 1/8-70-2002-F 
A2A1R42 0757-0465 RESISTOR 1008 11 . 1258 F TC=0+-100 24546 [4- 1/8- T0-1003-F 
A2A1R43 0757-0465 RESISTOR 1008 11 . 1258 F TC=0*-100 24546 04- 1/8- TO- 1003-F 
A2A1R44 0698-3447 RESISTOR 422 11 . 1258 F TC=0+-100 16259 04 ,1/8- T0- 4224-F 
A2A1R45 0757-0465 RESISTOR 1008 II . 1258 F TC=0*-100 24546 C4- 1/8-Ta-1003-F 

A2AIR44 0757-0407 RESISTOR 200 1% . 1258 F TC=0+-100 24546 C4- 1/8.10-201-F 
A2A1R47 0698-3447 RESISTOR 422 11 . 1258 F TC=0+-100 162F)9 04- 1/8- TO-4228-F 
A2AIR48 0757-0442 RESISTOR 108 11 . 125w F TC=0*-100 24546 r4- 1/8-70-1002-F 
A2A1R49 21000554 RESISTOR VARTRMIR 500 OHM 10% 73138 72PR5OOK 
A2A1R50 0757-0273 RESISTOR 3.018 11 . 125w F TC=0+-100 24546 (4- 1/8- TO-3011-F 

A2A1R51 0757-0346 RESISTOR 10 11 . 1258 F TC=0+-100 24546 C4-1/8-10-10RO-F 
A2AIR52 0757-0420 RESISTOR 750 11 . 1258 ç TC=0+-100 24546 (4.1/8-10.751-F 

A2AIR53 0757-0420 RESISTOR 750 1% . 1258 F TC=0*-100 24546 C4- 1/8-10-751-F 
A2A1854 0698-4384 RESISTOR 54.5 1% . 125W F TC=0+-100 16299 C4-1/8-70-54P9.F 

A2A1R55 0698-4384 RESISTOR 54.9 11 . 1258 F TC=0*-100 16299 C4- 1/8- 70-54R9- F 

A2AIR56 0757-0346 RESISTOR 10 11 . 125W F TC=0+-100 2451.6 C4.1/8 70-10P0 F 
A2A1R57 0757-0273 RSISTOR 3.01* 13 . I25W F TC=J+-100 24546 (4- 1/8- T0-3011.F 
A2A1R58 0696-0085 RESISTOR 2.61K 11 . 125w F TC=04-100 1629e C4- 1/8-T0-2611 F 
A2A1R59 0757-0374 RESISTOR 51.1 14 . 125W F TC-0+-130 24546 C4-1/8.70-FI.F 
A2A1R60 0757-0431 RESISTOR 100 IT . 125W F TC.O. 100 24546 (4-1/8 T)- 101-F 

See introduction to this section for ordering information 

6-9 



Replaceable Parts Model 1220A 

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

Reference 
Designation 

HP Part 
Number 

Qty Description Mfr 
Code 

Mfr Part Number 

A2AIR61 0757-0124 2 RESISTOR 39.2K 11 . 125W F TC=0+-100 24546 C5-1/4. Ta - 3922 F 
A2A1R62 21000558 3 RESISTOR-1AR TRMR 20KOHM 105 73138 72P 
A2A1R63 0698-3268 2 RESISTOR 11.58 1X . 125W F 71=0+-100 13299 r4-1/8 0-1152-F 
*2* 1R64 2100 0558 RESISTOR VAR TRMR 20K OHM 10%C 73138 72P 
A2A1R65 0757-0454 RESISTOR 33.2K It . 125W F TC=04-100 24546 C4- 1/8-13-3322-F 

A2A1R66 0757-0280 RESISTOR IK 11 . I25W F TC=0+-100 24546 14- 1/8- T0- 1001-F 
A2A1R67 0757-0317 4 RESISTOR 1.33K 12 . 125W F TC=04-100 24546 C4- 1/8- T0•1331- F 
A2A1R68 0757-0280 RESISTOR 1K 11 . 125W F TC=0+-100 24546 C4-1/8-70-1001 -F 
A2A1R69 0698-3447 RESISTOR 422 IX . 125W F TC=04-100 16299 C4- 1/8- 73-422R- F 
A2A1R70 0757-0407 RESISTOR 200 12 . 125W F TC=0+-100 245=6 C4- 1/8- T0-201-F 

A2A1R71 0757-0407 RESISTOR 200 12 . 125W F TC=0+-100 24546 C4- I/8 T3-201-F 
A2A1R72 0757-0280 RESISTOR 1K 11 . 125W F TC=0+-100 24546 C4- 1/8-70-1001-F 
A2A1R73 0757-0317 RESISTOR 1.33K 12 . 125W F TC=0+-100 24546 C4- 1/8- T0- 1331-F 
A2A1R74 0757-0280 RESISTOR IK 18 . 125W F TC=0+-100 24546 14- 1/8- TO-1001-F 
A2A1R75 0757-0410 2 RESISTOR 301 1X . 125W F TC=0+-100 24546 14- 1/8- T0-3018-F 

A2A1R76 0757-0427 RESISTOR 1.58 12 . 125W F TC=0+-100 24546 14- 1/8- T0- 1501-F 
A2A1R77 0757-0427 RESISTOR 1.5K 12 . 12510 F TC=0+-100 24546 C4- 1/8- T0- 1501-F 
A2AIR78 0698-3431 RESISTOR 23.7 11 . 125W F TC=0*-100 03888 PME55-1/8-T0-23R7-F 
A2A1R79 0757-0054 RESISTOR 900K II . 5W F TC=04-100 19701 MF7C1/2-70-9003-F 
A2A1R80 0698-5470 RESISTOR 111K 11 . 125W F TC=0+-100 24546 14-1/8-70-1113-F 

112A1R81 0757-0057 RESISTOR 990K 12 . 5W F TC=0+-100 19701 ME711/2-10-9903-F 
A2A1R82 0698-3109 RESISTOR 10.IK 1X . 125W F TC=0+-100 16299 C4- 1/8-70-1012-F 
A2A1R83 0757-0059 RESISTOR 1M 11I . 5W F TC*0+-100 19701 ME7C1/2-70-1004-F 
A2A1R84 0686-2245 RESISTOR 220X 52 . 5W CC TC=13+882 01121 882245 
A2A1R85 0757-0437 RESISTOR 4.75K 1X . 125W F TC=0+-100 24546 C4- 1/8- T0-4751-F 

A2A1R86 0757-0437 RESISTOR 4.75K 12 . 125W F TC=0+-100 24546 C4- 1/8-70-4751-F 
A2A1R87 0757-0401 RESISTOR 100 11 . I25W F TC=0+-100 24546 C4- 1/8-10-101-F 
A2A1R88 0698-0085 RESISTOR 2.61K II . 125W F TC=0+-100 16299 C4- 1/8-70-2611-F 
A2A1R89 0757-0394 RESISTOR 51.1 12 . 125W F TC=0+-100 24546 C4- 1/8-70-5181-F 
A2A1R90 0757-0465 RESISTOR 100K 12 . 125W F TC=04-100 24546 14- 1/8- T0-1003-F 

A261891 0757-0465 RESISTOR 100K 18 . 125W F TC=0+-100 24546 C4- 1/8- T0- 1003-F 
A2A1R92 0757-0419 RESISTOR 681 12 . 125W F TC*0+-100 24546 14- 1/13- 10-681R-F 
A2A1R93 0757-0449 RESISTOR 20K II . 125W F TC=0+-100 24546 C4- 1/8-70-2002-F 
A2A1R94 0757-0465 RESISTOR 100K 11 . 125W F TC=0+-100 24546 14- 1/8- TO-1003-F 
A2A1R95 0757-0465 RESISTOR 100K 12 . 125W F TC=0+-100 24546 C4- 1/8- T0-1003-F 

A2A1R96 0698-3447 RESISTOR 422 IX . 125W F TC=0+-100 16299 14- 1/8-.T0-422R-F 
A2A1R97 0757-0435 RESISTOR 100K 1t . 125W F TC=0+-100 24546 C4- 1/8-70-1003-F 
A2AIR98 0757-0407 RESISTOR 200 12 . 125W F TC=04-100 24546 C4- 1/8- T0-201-F 
A2A1R99 0698-3447 RESISTOR 422 11 . 125W F TC=0+-100 16299 C4--1/8-70-422R-F 
A2AIR 100 0757-0442 RESISTOR 10K 12 . 125W F TC=0+-100 24546 14- 1/8- TO-1002-F 

A2A1R101 21000558 RESISTOR VAR IRMA 20K OHM 10%C 73138 72E 
A2A1R102 0757-0273 RESISTOR 3.01K 12 . 125W F TC=0+-100 24546 14-1/8-40-3011-F 
A2A1R103 0757-0346 RESISTOR 10 12 . 125W F TC=0+-100 24546 14-118-70-10RO-F 
A2A1R104 0757-0420 RESISTOR 750 11 . 125W F TC=0*-100 24546 C4- 1/8- T0-751-F 
A2A1R105 0757-0420 RESISTOR 750 12 . 125W F TC=CH-100 24546 C4- 1/8- T0-751-F 

A2A1R106 0698-4384 RESISTOR 54.9 12 . 125W F TC=0+-100 16299 C4- 1/8- T0-5489-F 
A2A1R107 0698-4384 RESISTOR 54.9 1X . 125W F TC=0*-100 16299 14-1/8-10-5489-F 
A2A1R108 0757-0346 RESISTOR 10 12 . 125W F TC,0+-100 24546 C4- 1/8- T0-LORO-F 
A2A1R109 0757-0273 RES! STOR 3.018 12 . 125W F TC*0+-100 24546 14- 1/8- TO- 3011-F 
A2A1R110 0698-0085 RESISTOR 2.61K 15 . 125W F TC=0+-100 16299 14- 1/8- TO-2611-F 

A2A1R111 0757-0394 RESISTOR 51.1 18 . 125W E TC=0+-100 24546 C4- 1/8-70-5181-F 
A2A1R112 0757-0401 RESISTOR 100 12 . 125W F TC=01-100 24546 C4- 1/8-70-101-F 
A2A1R113 0757-0124 RESISTOR 39.2K 1X . 125W F TC=0+-100 24546 C5- 1/4- T0-3922-F 
A2A1R114 2100-0558 RESISTOR VAR IRMA 20K OHM 10%C 73138 72P 
A2A1R115 0698-3268 RESISTOR 11.5K 12 . 125W F TC=0*-100 16299 C4- 1/8- T0-1152-F 

A2A1R116 21000558 RESISTOR VAR TRMR 20K OHM 10%C 73138 72P 
A2A1R117 0757-0454 RESISTOR 33.28 12 . 125W F TC=0+-100 24546 C4- 1/8-70-3322-F 
A2A1R118 0757-0280 RESISTOR 1K 12 . 125W F TC+04-100 24546 C4- 1/8-70-1001-F 
A2A1R119 0757-0317 RESISTOR 1.33K 12 . 125W F TC=04-100 24546 14- 1/8- TO-1331-F 
A2A1R120 0757-0280 RESISTOR 1K 12 . 125W F TC=04-100 24546 C4- 1/8-7.0-1001-F 

A2A1R121 0698-3447 RESISTOR 422 11 . 125W F TC=04-100 16299 C4- 1/8- 70-422R-F 
AZAIR122 0757-0407 RESISTOR 200 12 . 125W F TC=0+-100 24546 14- 1/8- T0-201-F 
A2A1R123 0757-0407 RESISTOR 200 12 . 125W g TC=0+-100 24546 14- 1/8- T0-201-F 
A2A1R124 0757-0280 RESISTOR IK 11 . 125W F TC=0+-100 24546 14- 1/8- T0- 1001-F 
*2* 18125 0757-0317 RESISTOR I.33K 12 . 125W F TC=0*-100 24546 C4- 1/8-10-1331-F 

A2A1R126 0757-0280 RESISTOR IK 11 . 125W F TC*0+-100 24546 C4- 1/8- T0-1001-F 
A2A1R 127 0757-0410 RESISTOR 301 II . 125W F TC.0+-100 24546 14- 1/8- TO-3018-F 
A2A1P128 0698-4402 4 RESISTOR 97.6 1'1 . 125W F TC=0+-100 16299 C4- 1/8- 70-97R6- F 
A2AIR129 0698-4402 RESISTOR 97.6 15 . 125W F TC=04-100 16299 C4- 1/8- 70-97R6-g 
A2A1R130 0698-3252 4 RESISTOR 450 It . 125W F TC=0+-50 03888 PME55S 

A2A1R131 0698-3232 RESISTOR 450 12 . 125W g TC=04--50 03888 PMF. 555 
A2A1P132 0698-3530 4 RESISTOR 470 . 51 . 125W F TC=04-100 03888 PME55-1/8-T0-470R-0 
A2A1R133 0698-3530 RESISTOR 470 . 58 . 125W F TZ=J+-100 03888 PME 55-1 / 8-70-470R-0 
A2A1R134 0757-0346 RESISTOR 10 11 . I25W F TC=0+-100 24546 14- 1/8- 70- 10P0- F 
A2A1R135 0757-0346 RESISTIR 10 12 . 12% F TC=0*-100 24546 14- 1/8- TO -- 10RO-F 

See introduction to this section for ordering information 
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Model 1220A Replaceable Parts 

Table 6-2. Replaceable Parts (Coned) 

Reference 
Designation 

HP Part 
Number 

Qty Description Mfr 
Code 

Mfr Part Number 

A2A1R136 0757-0346 RESISTOR 10 II . 125W F TC=04-100 24546 C4-1/8-70-10RO-F 
A2A1R137 0757-0346 RESISTOR 10 1X . 125W F TC=04-100 24546 14-1/8-70-1090-F 
A2A1R138 0698-4402 RESISTOR 97.6 11 .125w F TC=04-100 16299 C4- 1/8-70-97R6.. 
A2AIR139 0698-4402 RESISTOR 97.6 12 . 125w F IC=04-100 16299 14-1/8-70-9786-F 
A2A1R140 0698-3252 RESISTOR 450 11 . 125W F TC=04-50 03888 PmF55S 

A2A1R141 0698-3252 RESISTOR 450 1X . 125W F TC=04-50 03888 PMF555 
A2A1R142 0698-3530 RESISTOR 470 . 52 . 125W F TC=04-100 03888 PME55-1/8-T0-470R-0 
A2A1R143 0698-3530 RESISTOR 470 . 52 . 125w F TC=04-100 03888 PME55-1/8-70.470R-D 
A2A1R144 21033252 RESISTOR VAR TRMR 5K OHM 1096C 32997 3389P1502 

A2A1R145 0757-0280 RESISTOR 18 11 . 125W F TC=0*-100 24546 C4- 1/8-70-1001-F 

A2A1R146 0757-0407 RESISTOR 200 lle .125W F TC=0*-100 24546 C4- 1/8-70-201-F 
A2A1R147 0757-0407 RESISTOR 200 IX . 125W F TC=04-100 24546 C4- 1/8-70-201-F 
A2A1R148 0698-3510 4 RESISTOR 453 12 . 125W F TC=04-100 16299 C4- 1/8- 70-453R- F 
A2A1R149 0698-3510 RESISTOR 453 12 . 125w F TC=0*-100 16299 C4- 1/8- 70-453R-F 
A2AIR150 0757-0273 RESISTOR 3.01K 11 .125W F TC=0.-100 24546 C4- 1/8-10-3011-F 

A2A1R151 0757-0273 RESISTOR 3.018 11 .125w F TC=04-100 24546 C4- 1/8-70-3011-F 
A2A1R152 0757-0273 RESISTOR 3.01K IX . 125W F TC=04-100 24546 C4- 1/8-70-3011-F 
A2A1R153 0757-0273 RESISTOR 3.01K 1X . 125W F TC=04-100 24546 C4- 1/8-70-3011-F 
A2A1R154 0757-0280 RESISTOR IK 11 . 125W F TC=04-100 24546 14- 1/8- TO- 1001-F 
A2A1R155 21003252 RESISTOR-VAR TRMR 5KOMM 101 C 32997 3389P1-502 

42A1R156 0757-0407 RESISTOR 200 11 . 125w F TC=04-100 24546 C4- 1/8- 70-20I-F 
A2A1R157 0757-0407 RESISTOR 200 11 .125W F TC=0*-100 24546 C4- 1/8-70-201-F 
A2A1R158 0698-3510 RESISTOR 453 12 . 125w F TC=04-100 16299 C4- 1/8- 70-453R-F 
A2A1R159 0698-3510 RESISTOR 453 11 . I25W F TC=04-100 16299 C4- 1/8- 70-453R-F 
A2A1R160 0757-0434 2 RESISTOR 3.658 12 . 125W F TC=04-100 24546 C4- 1/8-70-3651-F 

A2A1R161 0757-0273 RESISTOR 3.018 12 . 125W F TC=04-100 24546 C4- 1/8-70-3011-F 
A2A1R162 0757-0273 RESISTOR 3.018 12 . 125w F TC=04-100 24546 14-1/8-70-3011-F 
A2A1R163 0757-0273 RESISTOR 3.018 12 . 125W F TC=04-100 24546 C4- 1/8-10-3011-F 
A2A1R164 0757-0273 RESISTOR 3.018 IX . 125w F TC=0+-100 24546 C4- 1/8-70-3011-F 
A2A1R165 0757-0434 RESISTOR 3.658 II . 125w F TC=04-100 24546 C4- 1/8- 70-36f.1- F 

A2A1R166 0757-0437 RESISTOR 4.758 12 . 125W F TC=04-100 24546 C4- 1/8-70-4751-F 
A2A1R167 0757-0384 RESISTOR 20 12 . 125W F TC=04-100 19701 mF4C1/8-70-20RO-F 
A2A1R168 0757-0421 1 RESISTOR 825 11 . 125W F TC=04-100 24546 C4- 1/8- 70-825R-F 
A2AIR169 0757-0280 RESISTOR 18 11 . 125W F TC=04-100 24546 C4- 1/8-70-1001-F 
A2A1R170 07570453 1 RESISTOR301K1% 1261/11F 24546 C41/13-70-3012-F 

A2A1R171 0757-0420 RESISTOR 750 1t . 125W F TC=04-100 24546 C4- 1/8-70-751-F 
A2A1R172 0696-3151 3 RESISTOR 2.878 II . 125W F IC=04-100 16299 C4- 1/8-70-2871-F 
A2A1R173 0698-3151 RESISTOR 2.878 11 . 125w F TC=04-100 16299 C4- 1/8-70-2871-F 
A2A1R174 0698-4435 I RESISTOR 2.498 11 .125W F TC=0*-100 16299 C4- 1/8- T0-2491-F 
A2 lllll 5 0698-3262 2 RESISTOR 40.2 11 .125w F TC=04-100 16299 C4- 1/8- T0-4022-F 

A2A1R176 0698-3151 RESISTOR 2.878 1X . 125W F TC=0.4-100 16299 C4- 1/8-70-2871-F 
A2A1R177 0690-3262 RESISTOR 40.2 1t . 125w F TC=04-100 16299 (4- 1/8- TO-4022-F 
A2A1R178 0757-0384 RESISTOR 20 1I . 125w F TC=04-100 19701 mF4C1/8-70.2080-F 
A2 lllll 9 0757-0384 RESISTOR 20 12 . 125w F TC=04-100 19701 mF4C1/8-70-20R0-F 
A2A1R180 

A2A1R181 0757-0346 RESISTOR 10 12 . 125w F TC=04-100 24546 C4- 1/8-70-1090-F 
A2A1R182 0757-0346 RESISTOR 10 11 . I25W F TC=04-100 24546 C4-1/8-70-10RO-F 
A2A1R183 0757-0346 RESISTOR 10 12 . 125w F TC=04-100 24546 C4-1/8-70-10PO-F 
A2A1R184 0757-0346 RESISTOR 10 12 . 125w F TC=04-100 24546 C4-1/4-70-10PJ-F 
A2A1R185 0757-0401 RESISTOR 100 12 . 125W F TC=0.-100 24546 C4- 1/8- TD-101-F 

A2A1R186 0757-0054 RESISTOR 9008 It . 5W F TC=04.-100 10701 mF7C1/2-70-9003-F 
A2A1R187 0757-0465 RESISTOR 1008 11 . 125W F TC*04-100 24546 C4- 1/8-70-1003-F 

A2A1S1 3101-0560 1 SWITCH PB6STA 28480 3101-056J 

A2A1U1 1826-0122 I IC REGULATOR 07263 7805UC 
A2A1U2 1820-0439 1 IC REGULATOR 07263 723PC 
A2A1U3 1820-0196 1 IC REGULATOR 07263 723MC 
A2A1U4 1820-0217 2 IC AMPLIFIER 28480 1820-0217 
A2A1U5 1821-0001 5 IC CA3046 02735 CA3146 

A2A1U6 1821-0001 IC CA3046 02735 CA3046 
A2A1U7 1821-0001 IC CA3046 02735 CA3046 
A2A1U8 1821-0001 IC CA3046 02735 C43046 
A2A1U9 1821-0001 IC CA3046 02735 183046 

A2A1VR1 1902-3234 1 DIODE-ZNR 19.6V 52 00-7 PD- . 4W TC=5.0731 04713 Si 1.93 0-266 
A2A1VR2 1902-3048 5 DIODE-ZNR 3.48v 51 00-7 PO-. 4W TC=-.0581 04713 57 10939-50 
A2A1VR3 1902-3048 DIODE-ZNP 3.48V 5X 00-7 PO-. 4W TC=-.058T 04713 S7 1093 4 50 
A2A1VR4 1902-3048 CIODE-ZNR 3.48V 52 DO-7 PD-. 4W TC.-.0587 04713 S7 10939-50 
A2A1VR5 1902-3048 DIDOE-ZNR 3.48v 51 DO-7 PO-. 4W TC.-.058. 04713 Si 1093° 50 

A2A1VR6 1902-3048 DIODE-ZAIR 3.48V 51 Cr)-7 P0-. 4W TC=-.058T 04713 SZ 10931-50 
A2A1VR7 1902-3036 1 DIODE-2NR 3.16V 51 D0-7 PO-. 4W TC=-.064 ,' 04713 Ç7 10°C , 3P 
A2A1vR8 1902-3137 1 DIODE-1H11 8.06V 21 DO-7 PO-. 4W TC=4,0521 04713 SI 10°33-156 

A2A1XAIAIP1 1251-0213 2 CONNECTOR; PC EOGE: 11-CONY; DIP SOLDER 10949 14 2 -015-77-101 
A2A1XA1A1P2 1251-0213 CONNECTOR; PC FDGF; 15-CONT: 01P SOLOFJI 9,.19 143-015-1' 1'9 

See introduction to this section for ordering information 
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Replaceable Parts Model 1220A 

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

Reference 
Designation 

HP Part 
Number 

Qty Description Mfr 
Code 

Mfr Part Number 

8282 01220-61903 2 SWITCH. ROTARY ( CHAN A VOLTS/01V) 28F•PC 01221.-61903 

A2A2MPI 3130-0038 2 COUPLER: Sw ITCH SST U- SHAPED 76854 122 76-6 
A2A2MP2 01220-00622 2 SHIELD 28490 01220 -03422 
A2A2MP3 01220-00623 2 BRACKET 284E0 01220-0 0623 

11282R1 0757-0386 2 RESISTOR 24.3 11 . 1253 F TC=0+-10C 197C 1 mF 4C1/8-T0-24R3-F 
A2A2R2 0757-0393 2 RESISTOR 47.5 11 . 1253 F TC=0*-100 24546 [4- 1/9- TO-47 1 5.F 
A 2A2R3 2100-0590 2 RESISTOR VAR 500 OHM 20% CC ( VERNIER) 29480 2100-0590 

A2A2S1 01220-66528 2 BOARD ASSEMBLY, SW ITCH 28 460 01220-66528 
A2A2S2 01220..66526 2 BOARD ASSEMBLY, SW ITCH 28480 01220-66526 
A2A2S3 01220-66532 2 BOARD ASSEMBLY, SWITCH 28480 0122C-66332 

A2A 3 01220-61903 SWITCH. ROTARY ( CHAN 8 VOLTS/0 IV ) 28480 01220-61903 

A2A3MP1 3130-0038 COUPLER:SWITCH SST U-SHAPED 76854 12276-6 
A2A3MP2 0 1220-00622 SHIELD 28480 01220-00622 
A2A3MP3 01220-00623 BRACKET 28480 01220-00623 

A2A3R1 0757-0386 RESISTOR 24.3 11 . 1253 F TC-0*-100 I97C 1 MF4C1/13-70-24R3-F 
A2A3R2 0757-0393 RESISTOR 47.5 11 • 1253 F TC-0*-100 24546 C 4- 1/8-10-4785-F 
A2A3R3 2100-0590 RESISTOR VAR 500 OHM 20% CC ( VERNIER) 28480 2100- 05 90 

A2A351 01220-66528 BOARD ASSEMBLY, SWITCH 2848 0 01220-66528 
A2A3S2 01220-66526 BOARD ASSEMBLY, SWITCH 28480 01220-66526 
A2A353 01220-66532 BOARD ASSEMBLY, SWITCH 28480 01220-66532 

83 01222-66532 1 HIGH VOLTAGE POWER SUPPLY 28480 01222-66532 

A3C 1 0160-4290 2 CAPACITOR-FXD .22UF 4-201 40003VDC MET 56289 430P224040 
A3C 2 0160-2902 2 CAPAC I TOR-FXD .01UF 4-201 l000bvinc CER 28480 0160-2902 
A3C3 0160-2959 CAPACITOR-FXD 1000PF 440-201 1 000w voc 28480 0160-2959 
A3C4 0160-4213 CAPAC I TOR-FXD . IUF 4.-203 503VOC POLYE 28480 0160-4213 
A3C5 0160-0151 2 CAPACITOR-FXD .0047 UF +80-20%4000 WVDC 28480 0160-0151 

A3C6 0 160-3451 CAPACITOR-FX0 .01UF +80-201 10031/DC CER 28480 0160-3451 
A3C7 0 160-3451 CAP4CITOR-FXD .01UF .80-201 1003VDC CER 28480 0160-3451 
A3C8 0160-4213 CAPACITOR-FXD.1 UF +-20% 50WVDC POLVE ET 28480 01604213 
83C9 0 160-4042 2 28480 0160-4042 
A3C10 0160-3720 1 CAPACITOR-FXC . 1UF 4.-102 1603VDC MET 28480 0160-3720 

A3C11 0 160-2902 CAPACITOR-FXD .01UF 4-203 1.0003VDC CER 28480 0160-2902 
A3C12 0 160-3724 1 CAPACITOR-FXD . 47UF +- 102 403VDC MET 28430 0160-3724 
A3C13 3160-3451 CAPACITOR-FXD . 01UF •80-201 1001.VOC CEP 28480 0160-3451 
.6.3C14 0 160-2959 CAPACITOR-FXO 1000PF • 80-201 1000wVDC 28480 0160-2959 
A3C 15 0160-4042 28480 0160-4042 
A3C16 0160-0151 CAPACITOR FXD .0047 UF +80-20% 4000 WVDC 28480 0160-0151 
A3C17 0160-3447 CAPAC1TOR.FXD 470PF +- 10%1000WVDC CER 28480 0160-3447 
A3C18 0160-2959 1 CAPACITOR FXD 1000 PF +80-20% 1003 WVDC 28480 0160-2959 
A3C19 0160-2959 CAPACITOR FXD 1000 PF +80-20% 1000 WVDC 28480 0160-2959 

A 3(111 1901-0489 4 DIODE-MV RECT 2.5KV 250MA 04713 SP 2016. 4 
A3CR2 1901-0489 DIODE- 14V SECT 2. 5KV 250MA 04713 SP 2016-4 
A 3CR3 1901-0489 0100E-1331 RECT 2.5K V 250)1A 04713 SR 2016-4 
A 3CR4 190 1-0489 0100E-HV RECT 2.5KV 250MA„ 04713 SR 2016-4 
A 3CR5 1901-0050 4 DIODE- SWITCHING 2NS 80V 200MA 28480 1901-0:-.5 

A3CR6 1901-0050 0100E- SWITCHING teis 80V 200MA 28480 1901 -0050 
A3CR7 1 901-0050 DIODE- SWITCHING  2NS 80V 200MA 28480 1901-0050 
A 3CR8 1901-0040 DIODE-SW ITCHING 2NS 30V SOMA 25480 1901-0C41 
A3CR9 190 1-0518 1 DIME-SCHOTTKY 28 480 1901-051 i 
A3CRIO 1901-0050 0100E-SWITCHING 2NS 80V 200MA 28430 1901-0050 

A3CR11 1901-0159 OICIDE-PWR RECT 400V 750MA 04713 SP1 358 4 
A3CR12 1901-0159 DIODE-PUR PECT 400V 750MA 0471 3 SRI 358-4 
A 3CR13 1901-0040 DIODE- SWITCHING 2NS 30V 5014A 28480 1901-01 40 
43CR14 1901-0040 0100E-SwrCHING 2NS 30V 50MA 29480 1901 0040 
A3CR15 1901-0040 0100E- SWITCHING 2NS 30V SOMA 28480 1901-0040 

A 3CR16 1901-0040 DIODE- SWITCHING 2NS 30V SOMA 28480 1901-0040 
A3CP17 1901-0159 DIODE PWR RECT 400 V 750 MA 04713 SR1358-4 
A3CR18 1901-0159 DIODE PWR RECT 400 V 750 MA 04713 SR1358-4 

A3P 1 1251-2496 1 CONNECTOR, 9-CONT, MALE, UTILITY 27 264 1292-P 1 

4301 1854-0622 1 TRANSISTOR NPN SI P0.203 28480 1854-0622 
A302 1853-0036 TRANSISTOR PNP SI P0- 310M3 FT=250MHZ 28480 1853-0036 
A3G3 1854-0215 TRANSISTOR NPN SI POw310MW FT*300MHZ 0471 3 SPS 3611 
6304 1853-0036 TRANSISTOR PNP SI P0.31033 FT=250MHZ 28480 1853-0036 
A30 5 1854-0409 1 TRANSISTOR NPN 25210 SI TO- 18 P0.31033 04713 23521 0 

A3R1 0683-2035 3 RESISTOR FXD 20 K 5%.25W CC 24546 C5- 1/4-70-4752-F 
A3R2 0686-1025 1 RESISTOR 1K 51 . 53 CC TCw0+647 01121 Fb1025 
A3F 3 2100-3214 3 RESISTOR-VA. TRMR 100KOHN 102 C TOP ADJ 73138 72pR100K 
A3R 4 0690-1061 1 RESISTOR 101, 101 1W CC TC-0•1059 01121 GP1 061 
A3R 5 0687-1011 2 RESISTOR FXD 100 OHM 10% 5W CC 01121 EB 1011 

A3R6 0757-0280 RESISTOR 1K 13 . 12 53 F TC*0*-100 24546 C4- 1/8.T3-1001.-F 
A3R7 0757-0416 RESISTOR 511 11 . 1 253 F TO-OR- 100 24546 C4-1/8 - T0-511R-F 
A 3118 2100-3214 RESISTOR-VAR TRMR 100KOHM 101 C 'MP ADJ 71138 72P5100K 
A3R 9 2100-0595 1 RESISTOR VAR 2.5 MEGOHM 28 48 0 2100-059, 
A3F 10 0698-3455 1 RESISTO? 26 1K 12 . 125M F TC-0*-100 16 299 C4- 1/8- T0-2613-F 

See introduction to this section for ordering information 

6-12 



Model 1220A Replaceable Parts 

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

Reference 
Designation 

- - HT rart Number Qty Description Mfr 
Code 

Mfr Part Number 

43811 0683-2265 1 RESISTOR 22M 52 .2 5W FC TC=-900/+1200 01 12 1 CB2 26 5 
A 38 12 0684 3941 1 RESISTOR-FXD 390K 10% .25W CC 28480 06843941 

A 38 13 0698-6038 1 RESISTOR 560K 12 . 5W F TC=0+-100 24 54 6 NA6 
A 38 14 2 100-0 594 1 RESISTOR-VAR 5 MEGOHM 2848 0 21 00-05 94 
A 38 15 0 75 7-0476 1 RESISTOR-F XD 301K 1% . 125 WF 24546 C4- 118-70-3013-F 

A 38 16 0757-0052 4 RESISTOR 500K 1.2 . 5W F TC=04-100 19 701 MF7171 /2 -T0-5003 -F 
A38 17 07 5 7-0442 RESISTOR 10K IX . 1 25W F TC=0+-100 24 546 C4-1 / 8- TO- 1002-F 
A 38 18 0 75 7-0468 RESISTOR 130K 12 . 125W F TC-0*-100 24 546 C4- 1/8-70-1303.F 

A3R19 075 7-07 68 RESISTOR 47.5K 12 .25w F TC=0+-1 00 24546 C5-1/4- TO-4752-F 

A 38 20 2100-0558 RESISTOR-VAR TRMA 20KOHM 102 C TOP ADJ 73138 72PR2OK 

A 38 21 0698-3452 1 RESISTOR 147K 12 . 125W F TC=04--100 16 29 9 r 4-1 / 8-70-1473-F 
*3822 0757-0052 RESISTOR 500K 12 . 58 F TC=04-100 19701 MF7C1 / 2 -7 0-5003-F 

A 3R 23 0 75 7-0052 RESISTOR 500K 12 . 5h F TC=0+-100 19701 MF7C1/2-70- 5103.-F 
A38 24 075 7-00 52 RESISTOR 500K II . 5W F TC=0+-100 19701 8E7GL/2-TO-5303-F 

A 3P 25 2 100-32 74 RESISTOR-VAR MIR 10KOHM 102 C SIDE ADJ 73138 72 281 OK 

A3R26 2100-3214 RESISTOR-VAR TRMR 100 K OHM 10% C TOP ADJ 73138 72PR1OOK 
A3R27 0687-1011 RESISTOR-FXD 100 OHM 10% .5W CC 01121 EB 1011 
A3R28 0757-0442 RESISTOR 10K 1% . 125W F TC-0+-100 24546 C4- 1/8-70-1002-F 
A3R29 0757-0407 RESISTOR 200 1% . I25W F TC=0+-100 24546 C4- 1/8-70-20I-F 
A3R30 0757-0442 RESISTOR 10K 1% . 125W F TC=0+-100 24546 C4- 1/8-70-1002-F 

A3R31 0757-0384 RESISTOR 20 1% . I25W F TC=0+-100 19701 MF4C1/8-70-20RO-F 
A3R32 0757-0403 1 RESISTOR 121 I% . 125W F TC».0+-100 24546 C4- 1/8-70- 121R-F 
A3R33 0757-0200 RESISTOR 5.62K 1% . 125W F TC=0+-100 24546 C4- 1/8-70-5621-F 
A3R34 0757-0449 RESISTOR 20K 1% . 125W F TC=0+-100 24546 C4- 1/8-70-2002-F 
A3R35 0757-0442 RESISTOR 10K 1% . 125W F 7C41+-100 24546 C4- 1/8-70-1002-F 

A3R36 0757-0384 RESISTOR 20 1% . 125W F TC-0+-100 19701 MF4C1/8-70-20R0-F 
A3R37 0686-1015 RESISTOR 100 5% .5W CC TC-0+529 01121 EB 1015 
A3R38 0757-0280 RESISTOR IK 1% . 125W F TC=0+-100 24546 C4- 1/8-70-1001-F 
A3R39 0757-0280 RESISTOR 1K 1% . 125W F TC=0+-100 24546 C4- 1/8-70-1001-F 
A3R40 0757-0283 RESISTOR 2K 1% . 125W F TC=0+-100 24546 C4- 1/8-70-2001-F 

A3R4I 0757-0465 RESISTOR 100K I% . 125W F TC=0+-100 24546 C4- 1/8-70-1003-F 
A3R42 0757-0442 RESISTOR 10K I% . 125W F TC=0+-100 24546 C4- 1/8-70-1002-F 
A3R43 0757-0441 1 RESISTOR 8.25K 1% . 125W F TC=CH-100 24546 C4- 1/8-70-8251-F 
A3R44 0683-1055 RESISTOR IM 5% .25W FC TC=-800/+900 01121 CB 1055 

A3SI 3101-1734 1 SWITCH ASSY 28480 3101-1734 

A3UI 826-0043 1 IC LM307H 27014 LM307H 

A3VR 1 902-0586 3 DIODE-ZNR 150V 5% DO- 15 PD.- 1W TC=+.087% 04713 SZ 11213-440 
A3VR2 902-0586 DIODE-2NR 150V 5%130-15 PD=1W 7C-+.087% 04713 SZ 11213-440 
A3VR3 902-0586 D1ODE-ZNR 150V 5% DO 15-PD=1W TC+.087% 04713 SZ 11213-440 
A3VR4 902-3290 2 DIODE-2NR 31.6V 5% DO-7 PD=.4W TC-+.074% 04713 SZ 10939-326 
A3VR5 902-3345 1 DIODE-2NR 51.5V 5%00-7 PC:1 --.4W TC=+.081% 04713 SZ 10939-386 

A3V R6 902-0243 1 DIODE-ZNR 30.1V 5%130-7 PD=.4W TC=+.075% 04713 SZ 10939-320 
A3VR7 902-3315 1 DIODE-2NR 39.2V 5% 00-7 PD=.4W TC+.075% 04713 SZ 10939-354 

A4 01220-61122 1 HEAT SINK ASSEMBLY 28480 01220-61122 
44F1 2110-0202 1 FUSE .5 250V SLO-BLO 1.25 x .25 IEC 75915 313.500S 
A4J1 NOT ASSIGNED 
A4J2 1251-0406 1 CONNECTOR, TEL JACK, 2 CKTS . 141 SHK DIA 82389 41 
A4J3 1251-0229 1 CONNECTOR, RNA JACK SINGLE 83330 219-2 
44J4 1251-0463 1 CONNECTOR, RNA JACK SINGLE 74970 108-903 
44J5 1251-2495 1 CONNECTOR, 9-PIN F UTILITY (ALSO ORDER CRIMP 

TERMINALS (4) PART NO. 1251-2990 AS REQUIRED) 27264 1292-R-2 
A4P1 1251-2357 1 CONNECTOR; AC PWR; HP-9 MALE FLANGE 28480 1251-2357 
A4S1 3101-1609 1 SWITCH-SL 2-DPDT-NS SID 3A 125 VAC SLDR 82389 11E-1036 
4471 9100-3476 1 TRANSFORMER-POWER (SEPARATE REPLACEMENT NOT 

RECOMMENDED; NORMALLY ORDER A4 ASSY 
PART NO. 01220-61122) 28480 9100-3476 

44W1 01220-61626 1 CABLE ASSY, AC PWR SWITCH 28480 01220-61626 
A4XA2 1251-0166 1 CONNECTOR; PC EDGE; 10-CONT; TWISTED U 9D949 143-010-08 ( 1158) 
A4XF1 1400-0084 1 FUSEHOLDER-EXTR POST 15A 250V UL 28480 1400-0084 

A5 01222-66529 1 DELAY LINE ASSEMBLY 28480 01222-66529 
A5DL1 8120-1171 1 DELAY LINE 28480 8120-1171 
A5MPI 01222-01201 1 BRACKET 28480 01222-01201 
A5R1 0757-0399 RESISTOR 82.5 1% . 125W F TC=0+-100 24546 C4- 1/8-70-82R5-F 
A5R2 0757-0399 RESISTOR 82.5 1% . 125W F TC-0+-100 24546 C4- 1/8-70-82R5-F 
A5R3 0698-6324 1 RESISTOR 187 1% . I25W F TC=0+-100 24546 C4- 1/8-70- 187R-F 

See introduction to this section for ordering information 

6- 13 



Replaceable Parts Model 1220A 

Table 6-3. List of Manufacturers' Codes 

MFR 
NO. 

MANUFACTURER NAME ADDRESS 
ZIP 

CODE 

‘04051 NO M/F LESLKIVIION F(S. 1mlà .1, hUntr. 
01111 ALLEN thAJLIv CO wILFAJAtE wl 5A212 
0129) 1.145 145.1% INC 3EMILVNL cmeNt Div (ALLAS TY 15231 
Ut7e. RCA LUNI. SCLIa STAlf 'AV IqàMMtSVILLE NJ 461176 
031381. 6 YK , P 1101 Culp. Jm1lFANV NJ f 7581 
04713 4.it.a‘.1.$ St..:ONLAP...1:8t ri:111LP.:1S P111..8.'411( Al F51.06 
472oe FAIktnice SeMICON0ullOA 41% 4uUNIAiN vlkw CA 44044 
16299 CUKNIN4 4L wA LUC CRPNI DIV RALLIGM NC 2760, 
19701 wtKutiLeCIFA CORP MINERAL WELLS IX 764)67 
24566 CORNIN6 GLASS MONKS IPPADPURUI 8kAUFURO PA 16701 
27014 NATIONAL SEMICONOUCIC8 CORP SANIA CLARA CA 55051 
172o4 MOLLA PRUUUCIS COP DOWNcRS bAUVE IL 60515 
28400 MENLETT—PACKARO CU CORPORAlt heit PALJ ALTO CA .0•30.1. 
53021 SANGAMO ELLCIBIC CO SPRINGFIELD IL 62705 
56289 SFRAGot ELECIRIC CO NORTH ADAMS MA 01247 
72136 ELECTWO MOTIV* MFG CO INC WILLINANIIC C/ 06226 
7315 BECKMAN INSImONENTS INC NELIPOT DIV FULLERION LA 92636 
73736 FEUERAL 1Chkw PRUOUCIS CJ CHICAGO IL 64618 
73899 A F 0 LLECIKONICS GUI& BROOKLYN NV 11219 
74974 JOHNSON ï h CD WAS RCA MN 56093 
75915 LIITLEFOak INC LIES PLAINES IL 60016 
7605,4 OAK IND INC SW DIV CRYSTAL LAME It 6001.4 
82389 SMITCMCRAFT 1NL LMILAGO IL hOt.J0 
83334 SMITH NERMAN PI INC bROOKLTN NV 11[07 
84048 TRW INC ST PFIERSbuit4 DIV SI PtlEASIMME. FL 33101 
90949 AMPtitNOL SALES 01V OF ',OMER—NANO HAZELWU00 RO 63042 
91637 UALE ELECTRONICS INC COLUMBUS NE 68601 

See introduction to this section for ordering information 
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Model 1220A Manual Changes 

SECTION VII 

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 serial 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 changes 3 first, then change 2, and finally change 1. 
If the serial prefix of the instrument is not listed 
either on the title page or in table 7-1, refer to the 
enclosed MANUAL CHANGES sheet for updating 
information. Also, if a MANUAL CHANGES sheet is 
supplied, make all indicated ERRATA corrections. 

Table 7-1. Manual Changes 

Serial Prefix Make Changes 

1341A, 1416A 3, 2, 1 
1516A, 1534A 3, 2 
I538A 3 

CHANGE 1 

Table 6-2, 
A4: Change HP Part No. and Mfr Part No. to 
01220-61121. 

Add: MP8, HP Part No. 1500-0375, CABLE, 
BOWDEN, Mfr Code 28480, Mfr Part No. 
1500-0375. 

Add: MP9, HP Part No. 01220-47401, KNOB, 
POWER, Mfr Code 28480, Mfr Part No. 
01220-47401. 

Add: MP10, HP Part No. 01220-43204, SHAFT, 
VERTICAL POSITION, Mfr Code 28480, Mfr 
Part No. 01220-43204. 

MP14: Change HP Part No. and Mfr Part No. to 
01220-00221. 

Add: MP27, HP Part No. 01220-43205, SHAFT, 
TRIGGER BD, Mfr Code 28480, Mfr Part No. 
01220-43205. 

RI: Change to HP Part No. 2100-0593, RESISTOR-
VAR 10 K 10% LIN PART OF A2A2, Mfr Code 
28480, Mfr Part No. 2100-0593. 

R2: Change to HP Part No. 2100-0593, RESISTOR-
VAR 10 K 10% LIN PART OF A2A3, Mfr Code 
28480, Mfr Part No. 2100-0593. 

R3: Change to HP Part No. 2100-0593, RESISTOR-
VAR 10 K 10% LIN PART OF AlA2, Mfr Code 
28480, Mfr Part No. 2100-0593. 

Delete: W5. 
AlA2: Change HP Part No. and Mfr Part No. to 

01220-61902. 
AlA2A1: Change HP Part No. and Mfr Part No. to 

01220-66523. 
A2A2: Change HP Part No. and Mfr Part No. to 

01220-61901. 
A2A2S3: Change HP Part No. and Mfr Part No. to 
01220-66525. 

A2A3: Change HP Part No. and Mfr Part No. to 
01220-61901. 

A2A3S3: Change HP Part No. and Mfr Part No. to 
01220-66525. 

A4: Change HP Part No. and Mfr Part No. to 
01220-61121. 

Add: A4C1, HP Part No. 0160-4026, CAPACITOR-
FXD 0.2 UF 20% 25 WVDC, Mfr Code 28480, Mfr 
Part No. 0160-4026. 

Add: A4MP1, HP Part No. 01220-47403, PUSH-
BUTTON SHRR, Mfr Code 28480, Mfr Part No. 
01220-47403. 

Add: A4S2, HP Part No. 3101-0555, SWITCH, LINE 
POWER, Mfr Code 28480, Mfr Part No. 3101-0555. 

Schematic 1, 
Add: A4C1 (0.2 UF) between pin 2 and pin 9 of 
A4S1. 

W5S1: Change reference designator to A4S2. 
Schematic 5, 
RI: Show as part of A2A2. 
S2: Show as part of A2A3. 

Schematic 10, 
R3: Show as part of AlA2. 

CHANGE 2 

Table 6-2, 
A3: Change HP Part No. and Mfr Part No. to 
01222-66527. 

Vi: Change HP Part No. and Mfr Part No. to 
01220-69502. 

W4: Change HP Part No. and Mfr Part No. to 
01220-61621. 

A3R12: Change to HP Part No. 0698-4522; RESIS-
TOR 165 K I% . 125 WF TC:1 +-100, Mfr Code 
24546, Mfr Part No. C4-1/8-T0-1653-F. 

A3RI5: Change to HP Part No. 0757-0052; RESIS-
TOR 500 K I% .5 WF TC=0 +100, Mfr Code 
19701, Mfr Part No. MF7C1/2-T0-5003-F. 
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Paragraph 7-11, 
Change CRT Part No. to HP Part No. 01220-69501. 

Schematic 2, 
A3R12: Change value to 165 K. 
A3R15: Change value to 500 K. 

CHANGE 3 

Table 6-2, 
Add: AlA1C14: HP Part No. 0160-2204, CAPACI-
TOR - FXD 100 PF +-5% 300 WVDC MICA, Mfr 
Code 28480, Mfr Part No. 0160-2204. 

Add: AlA1C15: HP Part No. 0160-2204, CAPACI-
TOR - FXD 100 PF +-5% 300 WVDC MICA, Mfr 
Code 28480, Mfr Part No. 0160-2204. 

Add: AlA1R34: HP Part No. 0698-4471, RESIS-
TOR 7.15 K 1% . 125 WF TC=0 +-100, Mfr Code 
24546, Mfr Part No. C4-1/8-T0-7151-F. 

A3: Change HP Part No. and Mfr Part No. to 
01220-66534. 

A3C3: Change to HP Part No. 0160-3443, CAPACI-
TOR - FXD .1 UF +80 —20% 50 WVDC CER, Mfr 
Code 28480, Mfr Part No. 0160-3443. 

A3C4: Change to HP Part No. 0160-3443, CAPACI-
TOR - FXD .1 UF +80 —20% 50 WVDC CER, Mfr 
Code 28480, Mfr Part No. 0160-3443. 

A3C5: Change to HP Part No. 0160-2959, CAPACI-
TOR - FXD 1000 PF +80 —20% 1000 WVDC, Mfr 
Code 28480, Mfr Part No. 0160-2959. 

A3C6: Change to HP Part No. 0160-0168, CAPACI-
TOR - FXD .1 UF +-10% 200 WVDC POLYE, Mfr 
Code 56289, Mfr Part No. 292P10492. 

A3C7: Change to HP Part No. 0160-0151, CAPACI-
TOR - FXD 4700 PF +80 —20% 4000 WVDC, Mfr 
Code 28480, Mfr Part No. 0160-0151. 

A3C8: Change to HP Part No. 0160-2930, CAPACI-
TOR - FXD .01 UF +80 —20% 100 WVDC CER, 
Mfr Code 28480, Mfr Part No. 0160-2930. 

A3C9: Change to HP Part No. 0160-2930, CAPACI-
TOR - FXD .01 UF +80 —20% 100 WVDC CER, 
Mfr Code 28480, Mfr Part No. 0160-2930. 

A3C10: Change to HP Part No. 0160-3208, CAPACI-
TOR - FXD .025 UF +80 —20% 100 WVDC CER, 
Mfr Code 28480, Mfr Part No. 0160-3208. 

A3C11: Change to HP Part No. 0160-3208, CAPACI-
TOR - FXD .025 UF +80 —20% 100 WVDC CER, 
Mfr Code 28480, Mfr Part No. 0160-3208. 

A3C12: Change to HP Part No. 0160-0168, CAPACI-
TOR - FXD .1 UF +-10% 200 WVDC POLYE, 
Mfr Code 56289, Mfr Part No. 292P10492. 

A3C13: Change to HP Part No. 0160-4042, CAPACI-
TOR - FXD .015 UF 3 kV MY, Mfr Code 28480, 
Mfr Part No. 0160-4042. 

A3C14: Change to HP Part No. 0160-3720, CAPACI-
TOR - FXD .1 UF +-10% 160 WVDC MET, Mfr 
Code 28480, Mfr Part No. 0160-3720. 

A3C16: Change to HP Part No. 0160-2902, CAPACI-
TOR - FXD .01 UF +-20% 1000 WVDC CER, Mfr 
Code 28480, Mfr Part No. 0160-2902. 

Delete: A3C17, A3C18, and A3C19. 
A3CR8: Change to HP Part No. 1901-0050, DIODE - 
SWITCHING 2 NS 80 V 200 MA, Mfr Code 
28480, Mfr Part No. 1901-0050. 

A3CR9: Change to HP Part No. 1901-0033, DIODE - 
GEN PRP 180 V 200 MA, Mfr Code 28480, Mfr 
Part No. 1901-0033. 

A3CR11: Change to HP Part No. 1901-0040, DIODE - 
SWITCHING 2 NS 30 V 50 MA, Mfr Code 28480, 
Mfr Part No. 1901-0040. 

Delete: A3CR12 - A3CR18. 
Delete: A3Q4 and A3Q5. 
A3R20: Change to HP Part No. 2100-2030, RESIS-
TOR - VAR TRMR 20 K OHM 10% C TOP ADJ., 
Mfr Code 84048, Mfr Part No. 170-203. 

A3R26: Change to HP Part No. 2100-2655, RESIS-
TOR - VAR TRMR 100 K OHM 10% C TOP ADJ., 
Mfr Code 19701, Mfr Part No. ET50W104. 

A3R27: Change to HP Part No. 0757-0768, RESIS-
TOR 47.5 K 1% .25 WF TC=0 +-100, Mfr Code 
24546, Mfr Part No. C5-1/4-T0-4752-F. 

A3R28: Change to HP Part No. 0758-0057, RESIS-
TOR 5.6 K 5% .25 WF TC=0 +-100, Mfr Code 
24546, Mfr Part No. C5-1/4-T0-5601-J. 

A3R29: Change to HP Part No. 0757-0433, RESIS-
TOR 3.32 K 1% . 125 WF TC=0 +-100, Mfr Code 
24546, Mfr Part No. C4-1/8-T0-3321-F. 

A3R30: Change to HP Part No. 0757-0449, RESIS-
TOR 20 K 1% . 125 WF TC=0 +-100, Mfr Code 
24546, Mfr Part No. C4-1/8-T0-2002-F. 

A3R31: Change to HP Part No. 0757-0449, RESIS-
TOR 20 K 1% . 125 WF TC=0 +-100, Mfr Code 
24546, Mfr Part No. C4-1/8-T0-2002-F. 

A3R33: Change to HP Part No. 0698-3495, RESIS-
TOR 866 1% . 125 WF TC=0 +-100, Mfr Code 
16299, Mfr Part No. C4-1/8-T0-866R-F. 

A3R34: Change to HP Part No. 0757-0433, RESIS-
TOR 3.32 K I% .125 WF TC=0 +-100, Mfr Code 
24546, Mfr Part No. C4-1/8-T0-3321-F. 

A3R35: Change to HP Part No. 0757-0394, FtESIS-
TOR 51.1 1% . 125 WF TC=0 +-100, Mfr Code 
24546, Mfr Part No. C4-1/8-T0-51R1-F. 

A3R37: Change to HP Part No. 0687-1011, RESIS-
TOR 100 10% .5 W CC TC=0 +529, Mfr Code 
01121, Mfr Part No. EB1011. 

Delete: A3R38 - A3R44. 
A3U1: Change to HP Part No. 1820-0217, IC Ampli-

fier, Mfr Code 28480, Mfr Part No. 1820-0217. 
A3VR4: Change to HP Part No. 1902-3082, DIODE - 
ZNR 4.64 V 5% DO-7 PD=.4 W TC=.023%, Mfr 
Code 04713, Mfr Part No. SZ10939-86. 

A3VR5: Change to HP Part No. 1902-3290, DIODE - 
ZNR 31.6 V 5% DO-7 PD=.4 W TC=+.074%, Mfr 
Code 04713, Mfr Part No. SZ10939-326. 

Add: A3VR8; HP Part No. 1902-0586, DIODE - 
ZNR 150 V 5% DO-15 PD=1 W TC=+.087%, Mfr 
Code 04713, Mfr Part No. SZ11213-440. 

Figure 8-5, 
Replace with figure 7-1. 

Schematic 2, 
Replace with figure 7-2. 

Schematic 8, 
Add: AlA1C14 in parallel with AlA1R33. 
Add: AlA1C15 in parallel with AlA1R35. 
Delete: Jumper wire (4) from AlA1R35. 
Delete: Jumper wire (6) from AlAlUlF. 
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SECTION VIII 

SCHEMATICS AND TROUBLESHOOTING 

8-1. INTRODUCTION. 

8-2. This section contains repair procedures, trouble-
shooting information, and schematics for the Model 
1220A. Nonstandard symbols and conventions used in 
schematics are defined in table 8-2. 

8-3. PREVENTIVE MAINTENANCE. 

8-4. CLEANING. Painted surfaces can be cleaned with 
a commercial, spray-type, window cleaner or with a 
a mild soap and water solution. Excess grease can be 
removed with a degreaser such as M-180 FREON TF 
DEGREASER produced by Miller-Stevenson Com-
pany. 

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

8-6. Conventional rotary switches are serviced by 
cleaning the contacts with a degreaser such as M-180 
FREON TF DEGREASER. Lubricate contact surfaces 
with a lubricant comparable to LUBRIPLATE FML 
produced by Fiske Brothers Refining Company. 
LUBRIPLATE FML is also available from the Hewlett-
Packard Company (HP Part No. 6040-0305). 

8-7. REMOVAL AND REINSTALLATION. 

8-8. The following paragraphs provide procedures 
for removal and reinstallation of assemblies, sub-
assemblies, and components. Special repair instruc-
tions for etched circuit boards are provided in para-
graph 8-17. Section VI provides a detailed parts list 
for use in ordering replacement parts. 

8-9. TOP COVER REMOVAL AND REINSTALLATION. 
To remove the top cover of the instrument, proceed 
as follows: 

a. Disconnect ac power cord. 

b. Remove four screws from sides of instrument. 

c. 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 cover reverse removal pro-
cedure. 

8-10. HEAT SINK ASSEMBLY REMOVAL AND REIN-
STALLATION. To remove heat sink assembly A4, pro-
ceed as follows: 

a. Remove two heat sink screws from bottom of 
case. 

b. Disconnect grounding wire at vertical assem-
bly A2A1. 

c. Disconnect HV cable connector. 

d. Disconnect front-panel LINE switch connector. 

e. Disconnect Z-input wire at trigger assembly 
A1A1. 

f. Lift assembly A4 to disengage lugs. 

Pull assembly A4 out of rear panel. 

NOTE 

g. 

When reinstalling assembly A4, make 
sure sheet insulators are in place over 
power transistors on vertical assembly 
and that insulator surfaces are coated 
with a thermal compound, such as, HP 
Part No. 6040-0239. 

h. To reinstall assembly A4, reverse removal 
procedure. 

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

WARNING 

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

a. Disconnect trace alignment leads from as-
sembly A3. 

b. Disconnect leads from trigger assembly to 
CRT at trigger assembly AlAl. 
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c. Remove CRT collar retaining screws (see 
figure 6-1 for parts identification). 

d. Lever CRT collar base away from mounting. 

e. Lift CRT base. 

f. Carefully remove CRT socket from CRT base. 

g. Lift CRT away from instrument. 

h. To reinstall CRT, reverse removal procedure. 

NOTE 

If a new CRT is to be installed, proceed 
to paragraph 8-12. 

8-12. INSTALLING A NEW CRT. To install a new 
CRT, proceed as follows: 

WARNING 

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

a. Accomplish paragraph 8-11 except step h. 

b. Mark orientation of CRT base and CRT collar 
on CRT shield using pencil. 

c. Loosen circle clip. 

d. Remove CRT collar and circle clip. 

e. Remove rubber ring at face of CRT. 

f. Remove CRT from shield. 

g. Make sure that flat rubber ring is fitted 
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 face of CRT. 

k. Place CRT and shield face down on smooth 
surface. 

1. Press down on CRT base for firm fit into 
rubber ring at face. 

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 face so that shield is firmly clamped. 

CAUTION 

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

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

p. To install new CRT, perform removal pro-
cedure (paragraph 8-11) in reverse order. 

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

a. Accomplish paragraph 8-10. 

b. Disconnect cable from AlA1J1 at trigger 
assembly. 

c. Disconnect cable from AlA1J2 at trigger 
assembly. 

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

e. Disconnect channel A POSITION control 
wires from assembly A2A2. 

f. Disconnect channel B POSITION control 
wires from assembly A2A3. 

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

h. Disconnect all wires from rear of trigger as-
sembly. 

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

CAUTION 

Be careful when removing assemblies to 
prevent damage to pins on rear of trigger 
assembly. 

j. Pull circuit boards toward rear of instrument. 

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

1. Remove assemblies from instrument. 

m. To reinstall circuit boards, reverse removal 
procedure. 
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Figure 7-2. Schematic 2, High-voltage Power Supply (A3) 
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8-14. REPLACEMENT OF CIRCUIT BOARDS. 

8-15. HORIZONTAL ASSEMBLY Al. Horizontal as-
sembly Al consists of trigger assembly AlAl and 
TIME/DIV switch assembly A1A2. If trigger assembly 
AlAl become damaged or nonrepairable, replacement 
of the complete horizontal assembly Al is recom-
mended. The TIME/DIV switch assembly is made 
up of assemblies Al A2A1 and AlA2A2, and unsolder-
ing and resoldering of TIME/DIV switch assembly 
Al A2 to trigger assembly AlAl are delicate and 
time consuming. Therefore, if facilities and trained 
service personnel are not available, replacement of the 
of the complete Al assembly is recommended. 

8-16. VERTICAL ASSEMBLY A2. Vertical assembly 
A2 consists of vertical amplifier A2A1, channel 
A VOLTS/DIV switch A2A2, and channel B VOLTS/ 
DIV switch A2A3. If assembly A2A1 become damaged 
or nonrepairable, replacement of the complete vertical 
assembly A2 is recommended. The unsoldering and 
resoldering of channel A and channel B VOLTS/DIV 
switches are delicate and time consuming. Therefore, 
if facilities and trained service personnel are not 
available, replacement of the complete A2 as-
sembly is recommended. 

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 lead while applying pressure to the part 
to lift it from the board. HP Service Note M-20E con-
tains additional information for repair of etched 
circuit boards. 

8-20. SEMICONDUCTOR REMOVAL AND REPLACE-
MENT. Figure 8-1 is included to help identify the 
leads 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 a semicon-
ductor, ensure sufficient lead length to dissipate the 
soldering heat by using the same length of exposed 
lead as used for the original part. 

8-21. INTEGRATED CIRCUIT REMOVAL AND RE-
PLACEMENT. 

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

INTEGRATED CIRCUITS 

14 PIN INTEGRATED CIRCUIT 16 PIN INTEGRATED CIRCUIT 

LOCATOR 
NOTCH 

LOCATOR 
NOTCH 

L16 

_FL 

9 

8 

FIELD EFFECT TRANSISTORS 

BLACK EPDXY 
METAL CASE (PLASTIC) 

SG D 
OR 
GDS 

METAL CASE 

s2 e S1 D G1 G2 S D2 D1 

G2 G1 

BI- POLAR TRANSISTORS 

BLACK EPDXY (PLAST C) TRANSISTORS 

E C B 

CBE 

STD-001-08-75 

CBE 
CBE E B C E C B 

METAL CASE TRANSISTORS 

I C/ B E 

SHIELD 

DUAL 

Figure 8-1. Semiconductor Terminal Identification 
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8-22. TROUBLESHOOTING. 

CAUTION 

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

8-23. Two important prerequistes for successful 
troubleshooting are understanding how the instrument 
is designed to operate and correct use of front. 
panel controls. Improper control settings or circuit 
connections can cause apparent malfunctions. Read 
Section III (Operation) for an explanation of controls, 
connectors, and general operating considerations. 
Read 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 suggest a source of trouble. Verify that all circuit 
board connections are making good contact and are 
not shorting to an adjacent circuit. If no obvious 
trouble is found, check power supply voltages in the 
instrument; also check external power sources. 

8-25. DC VOLTAGES. On some schematics, dc volt-
ages are indicated for active components (transistors, 
IC's etc.). Conditions for making these voltage mea-
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 adjacent to the schematic. 

8-26. INITIAL TROUBLESHOOTING PROCEDURE. 
Before 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 adjustments; in addition, the in-
ability to obtain a correct adjustment will often reveal 
the source of trouble. 

Table 8-1. 

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

8-28. TROUBLE DIAGNOSIS. By use of front-panel 
controls, note as many symptoms of the malfunction 
as possible. From these symptoms, it can usually be 
determined which section (vertical, horizontal, or 
power supplies) is malfunctioning. Normally, the verti-
cal and horizontal sections will not malfunction simul-
taneously, although symptoms may indicate that this 
has 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 sync pulse required for internal triggering 
is developed in the vertical preamplifier and trigger 
amplifier located on assembly A 1 A 1. If the instrument 
does not trigger internally but triggers properly when 
an external trigger is applied, the vertical preamplifier 
section should be checked. 

8-31. Due to low levels of the signal in the vertical 
preamplifier, signal tracing becomes difficult. When 
troubleshooting the preamplifier, check dc bias volt-
ages for best results. 

8-32. HORIZONTAL SECTION TROUBLESHOOTING. 
The horizontal section of the instrument consists of 
the trigger assembly, TIME/DIV switch, and high 
voltage power supply. From symptoms derived in 
paragraph 8-28, check the input and output signals of 
the suspected circuit(s) until the problem is isolated. 
Refer to table 8-1 for troubleshooting hints. 

NOTE 

Table 8-1 is to be used as a guide only. 
Slight variations in described symptoms 
may be noted. 

Troubleshooting Hints 

1. Initial Conditions: 

a. Disconnect all external inputs except ac 
power. 

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

c. Set front-panel controls as follows: 

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

Vertical Verniers (both channels)... CAL 
INTENSITY  midrange 

FOCUS  midrange 
TIME/DIV   0.2 ms/div 
Sweep Expander  CAL 
TRIGGER SOURCE  INT 
TRIGGER LEVEL  1 o'clock 
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 is reinserted in right, front 
securing lug. The screw connects the 
interior metalizing of cabinet with 
internal grounding system. 
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Table 8-1. Troubleshooting Hints (Coned) 

2. Power Supplies. The power supplies have de-
coupling components located near the individual 
circuits that may cause the power supply to cur-
rent limit, giving the indication of a defective power 
supply. If the voltage across current sensing resistor 
A2A1R17 in the +12 V supply or across current 
sensing resistor A2A1R23 in the —12 V supply 
exceeds approximately 0.5 V, the supply is most 
likely in its current-limit state. To isolate the circuit 
causing the overload, lift one end of each decou-
piing resistor, such as A2A1R135, 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, measure the voltage between pins 
2 and 3 of A2A1U2. The voltage should not be 
greater than 0.5 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 but not necessarily 
to a specific component. A list of the major compo-
nents associated with the listed trouble areas 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 are listed 
alphanumerically). 

a. H.V. Power Supply 

A3C1 
A3CR1 - CR4 
A4T1 
V1 

b. Power Transformer 

A4T1 

c. +210 V Supply 

A2A1C3, C4 
A2A1CR5 - CR8 
A2A1R2 
A2A1R5 

d. +95 V Supply 

A2A1C5 - C9 
A2A1CR9 - CR12 
A2A1Q 1 
A2A1R3 
A2A1R4 
A2A1R6 - R14 
A2A1U1 
A2A1VR1 

e. +12 V Supply 

A2A1C10 - C13 
A2A1CR13 - CR16 
A2A1Q2 
A2A1R15 - R19 
A2A1U3 

f. +5 V Supply 

A2A1C1, C2 
A2A1CR1 - CR4 
A2A1U1 

g. —12 V Supply 

A2A1C14, C15 
A2A1CR17 - CR20 
A2A1Q3, Q4 
A2A1R20 - R23 
A2A1U4 

h. H.V. Regulator 

A3Q1 
A3U1 

i. Horizontal Output Amplifier 

AlA1Q27 - Q36 

j. Sweep Generator 

AlA1Q23 - Q26 
AlA1U1, U2 
AlA1U5 - U8 

k. Trigger 

AlA1Q13 - Q22 
AlA1U2 - U4 

I. Vertical Output Amplifier 

AlA1Q1 - Q12 

m. Vertical Preamplifiers 

A2A1Q5 - Q12 
A2A1Q15 - Q18 
A2A1U5 - U9 

n. Attenuators 

Channel A: A2A2S1 - S3 
Channel B: A2A3S1 - S3 
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Table 8-1. Troubleshooting Hints (Cont'd) 

POSSIBLE 
TROUBLE 

AREA 

SYMPTOM 
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NO BEAM (BEAM FIND) X X X X 

NO SWEEP X X X X X 

INTENSITY MODULATION X X X X 

NO HORIZ. POSIT. X X 

NO VERT. POSIT. X X 

NO VERT. DEFL. X X 

NO TRIGGER X X X 

TRACE SHIFT X X 

NO RETRACE BLANK X 

NO CHOP/ALT. X X X 

NO PROBE ADJ. X X 

o. Sweep Switch Assembly r. Blanking Amplifier 

AlA2 A3Q2 - Q4 

p. Chop Oscillator 
s. Calibrator 

AlA1U4 
AlA1U1 

q. Channel Switches 

A2A1CR35 - CR38 
AlA1U3, U4 
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Service Model 1220A 

WAVEFORM MEASUREMENT CONDITIONS 
SCHEMATIC 10 

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

TIME/DIV   1 ms/div 

2. Set monitor oscilloscope VOLTS/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. 

50 V/div 
2 ms/div 

1220A-023-01-05-76 

Figure 8-16. Schematic 10, Horizontal Output, AlAl, (Sheet I of 2) 
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Figure 8-13. 
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Figure 8-14. AlA2A1 and AlA2A2, P/0 Time/Div Switch, Component Locations 

5 V/cliv 

WAVEFORM MEASURErENT CONDITIONS 
SCHEMATIC 9 

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

TIME/DIV  1 ms/div 

2. Set monitor oscilloscope VOLTS/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. 

OV 

1220A-022-01-05-76 

Figure 8-15. Schematic 9, Main Sweep, AlA1,(Sheet 1 of 2) 
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Figure 8-12. 
Schematic 7, Sync Input, AlAl, (Sheet 2 of 2) 
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Service Model 1220A 

WAVEFORM MEASUREMENT CONDITIONS 
SCHEMATIC 8 

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

TIME/DIV   1 ms/div 

2. Set monitor oscilloscope VOLTS/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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WAVEFORM MEASUREMENT CONDITIONS 
SCHEMATIC 6 

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

TIME/DIV   0.2 ms/div 

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

3. Apply a 2-kHz, 0.6-V p-u sine wave to channel A 
INPUT connector. 
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Figure 8-11. 

Schematic 6, Vertical Output AlAl 
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Service Model 1220A 

WAVEFORM MEASUREMENT CONDITIONS 
SCHEMATIC 7 

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

TIME/DIV   1 ms/div 

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

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

2 V div 
0.2 ins ( fiv 

2 Vidiv 
2 ms/div 

Figure 8-12. Schematic 7, Sync Input, AlA1,(Sheet 1 of 2) 

1220A-020-01-05-76 
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C3 K-3 C22 D-4 C37 G-3 CR9 H-3 09 K-4 Q25 G-2 R5 L-3 R21 L-3 R38 F-3 R53 D-3 R69 F-5 R85 H-3 R101 H-3 R117 J-2 U3 F-5 

C4 1-3 C23 C-3 C38 G-4 CR10 G-2 G10 K-5 026 G-2 R6 L-3 R22 L-3 R39 C-5 R54 D-3 R70 D-4 R86 F-4 R102 H-3 R118 J-3 U4 G-4 

C5 0-2 C24 E-5 C39 H-2 CR11 H-3 011 L-5 027 H-3 R7 K-4 R23 K-5 R40 D-5 R55 D-3 R71 D-4 R87 E-4 R103 H-2 R119 J-3 U5 E-4 

C6 K-3 C25 F-5 C40 J-5 CR12 H-2 012 L-4 028 H-2 R8 K-4 R24 K-5 R41 D-5 R56 D-3 R72 D-4 R88 F-3 R104 H-2 R120 J-3 U6 F-4 
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C8 K-4 C27 H-5 C42 J-2 J2 C-2 014 D-5 030 1-2 R10 K-5 R26 L-5 R43 D-5 R58 D-4 R74 E-4 R90 F-2 R106 1-4 R122 J-3 U8 G-4 

C9 K-3 C28 G-4 C43 G-3 P1 1-6 015 C-4 Q31 1-3 All K-5 R27 L-5 R44 D-5 R59 D-4 R75 G-4 R91 G-2 R107 1-3 R123 G-3 VR1 1-3 
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Cl 1 K-4 C30 H-4 CR1 F-3 Q1 K-3 017 D-4 033 J-3 R13 K-4 R29 L-4 R46 D-5 R61 E-5 R77 G-5 R93 G-3 R109 1-2 Si C-3 VR3 G-2 

C12 L-4 CR2 D-5 02 K-4 018 D-4 034 J-2 R14 K-5 R30 K-4 R62 E-5 R78 H-4 R94 G-3 R110 1-2 S2 H-5 VR4 J-3 

C13 L-4 

Figure 8-10. Al Horizontal, Trigger, and Vertical Output Component Locations 
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Figure 8-8. 
Schematic 4, Channel B Preamplifier (Sheet 2 of 2) 
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Service Model 1220A 

WAVEFORM MEASUREMENT CONDITIONS 
SCHEMATIC 5 

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

TIME/DIV   0.2 ms/div 

2. Set monitor oscilloscope VOLTS/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 (to channel B INPUT con-
nector when checking channel B). 

5 inV 
0.7 rns ( Iry 

0.2 \//div 
0.2 ms/div 

1220A-033-01-05-76 

Figure 8-9. Schematic 5, Vertical Preamplifiers and Channel Switching A2A1,(Sheet 1 of 2) 
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Figure 8-7. 

Schematic 3, Channel A Preamplifier (Sheet 2 of 2) 
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Service Model 1220A 

WAVEFORM MEASUREMENT CONDITIONS 
SCHEMATIC 4 

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

TIME/DIV   0.2 ms/div 

2. Set monitor oscilloscope VOLTS/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 (to channel B INPUT con-
nector when checking channel B). 
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Figure 8-8. Schematic 4, Channel B Attenuator (Sheet 1 of 2) 
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Figure 8-6. 
Schematic 2, High-voltage Power Supply A3,(Sheet 2 of 2) 
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Service Model 1220A 

WAVEFORM MEASUREMENT CONDITIONS 
SCHEMATIC 3 

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

TIME/DIV   0.2 ms/div 

2. Set monitor oscilloscope VOLTS/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 (to channel B INPUT con-
nector when checking channel B). 
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Figure 8-7. Schematic 3, Channel A Attenuator (Sheet 1 of 2) 
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Service Model 1220A 
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2 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/ 
3 DIV controls as indicated under waveform(s). 
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Model 1220A 
Service 

Table 8-2. Schematic Notes 

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

- 1 ETCHED CIRCUIT BOARD 

- I ASSEMBLY 

Lli] 

1)$ 
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PANEL MARKING 

MAIN SIGNAL PATH 

PRIMARY FEEDBACK PATH 
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IN DETAIL ON ANOTHER 
SCHEMATIC. 
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MICROHENRIES 

CW 
NC 
P/0 

CLOCKWISE END OF VARIABLE RESISTOR 

NO CONNECTION 

PART OF 

VF (A) V - VOLTAGE 

F Ell TERED 

(A) - FILTER SOURCE 

A4 

Figure 8-2. A4 Sink Assembly, Component Locations 
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U5 G-4 
C3 N-6 C22 D-3 C41 J-6 C60 D-2 CR19 N-4 CR40 K-3 018 K-3 R19 M-4 R38 G-4 R57 G-4 R94 R112 F-6 R130 1-4 R148 K-4 R166 K-4 U6 1-4 
C4 N-7 c23 E-3 C42 J-7 CR1 N-4 CR20 N-4 P1 0-4 R1 N-2 R20 L-5 R39 H-4 R58 F-4 R95 

.1-7 
R113 F-6 R131 1-3 R149 K-4 R167 K-3 07 G-6 

C5 N-7 C24 H-5 C43 G-6 CR2 N-4 CR21 F-3 (31 0-7 R2 M-6 R21 L-5 R40 H-5 R59 G-3 R96 

.1_6 

J-6 R114 F-7 R132 1-4 R150 K-4 R168 L-3 U8 1-6 
C6 N-6 C25 H-5 C44 J-3 CR3 N-4 CR22 F-4 Ca 0-3 R3 M-7 R22 N-6 R41 K-5 R60 F-4 R97 J-7 R115 1-5 R133 1-4 R151 K-4 R169 K-3 U9 L-4 
Cl M-5 C26 J-4 C45 G-3 CR4 N-4 CR23 H-4 03 0-6 R4 M-7 R23 N-6 R42 J-4 R61 F-4 R98 J-7 R116 1-5 R134 K-3 R152 K-7 R170 L-2 VR1 M-6 
C8 K-6 C27 J-4 C46 1-5 CR5 N-5 CR25 F-6 04 M-6 R5 L-5 R24 H-4 R43 J-4 R62 F-4 R99 1-7 R117 1-6 R135 G-3 R153 K-7 R171 K-3 VR2 F-3 
C9 K-7 C28 J-5 C47 G-4 CR6 N-5 CR26 F-6 Q5 G-4 R6 N-5 R25 H-4 R44 J-4 R63 1-3 R100 1-7 R118 H-6 R136 K-5 R154 J-6 R172 L-3 VR3 F-4 
C10 N-5 C29 G-3 C48 J-4 CR7 N-5 CR27 1-7 Q6 G-4 R7 L-5 R26 D-4 R45 ..1-5 R64 1-3 R101 1-7 R119 H-6 R137 G-4 R155 J-6 R173 L-2 VR4 F-5 
C11 M-3 C30 8-7 C49 J-6 CR8 N-5 CR29 1-4 07 H-4 R8 L-5 R27 D-4 R46 J-4 R65 1-3 R102 G-7 R120 H-6 R138 1-7 R156 J-6 R174 K-4 VR5 F-6 
C12 M-3 C31 0-7 C50 K-3 CR9 N-5 CR30 1-4 0.8A, B H-3 R9 L-5 R28 E-4 R47 H-5 R66 H-3 R103 G-6 R121 1-5 R139 1-6 R157 J-6 R175 L-4 VR6 E-5 
C13 M-4 C32 D-7 C51 K-5 CR10 N-5 CR31 1-7 09 F-6 R10 L-7 R29 D-4 R48 1-4 R67 H-3 R104 H-6 R122 G-5 R140 H-6 R158 K-6 R176 L-4 VR7 K-4 
C14 M-5 C33 D-7 C52 K-2 CR11 N-5 CR32 1-6 Q10 G-7 All L-5 R30 E-3 R49 1-5 R68 H-4 R105 H-6 R123 G-5 R141 H-6 R159 K-6 R177 L-3 VR8 L-3 
C15 M-2 C34 D-8 C53 K-2 CR12 N-5 CR33 E-5 011 H-7 R12 L-7 R31 E-4 R50 G-4 R69 1-3 R106 H-6 R124 H-5 R142 H-6 R160 K-3 R1-7.8 L-3 XA1P1 K-2 
C16 B-4 C35 D-6 C54 L-3 CR13 N-4 CR34 E-5 012A, B H-6 R13 L-7 R32 E-3 R51 G-4 R70 G-3 R107 H-6 R125 H-6 R143 H-6 R161 K-3 R179 L-3 XA1P2 E-2 
C17 D-4 C36 D-6 C55 J-5 CR14 N-3 CR35 K-3 013 J-4 R14 K-7 R33 F-3 R52 K-2 R71 G-3 R108 G-6 R126 H-6 R144 J-3 R162 K-3 R180 L-3 A2A2 B-4 
C18 D-4 C37 E-6 C56 G-5 CR15 N-3 CR36 K-3 014 J-6 R15 M-4 R34 F-4 R53 H-4 R72 H-3 R109 G-7 R127 H-6 R145 J-3 R163 K-6 R181 K-5 A2A3 8-7 
C19 D-4 C38 H-7 C57 J-7 CR16 N-3 CR37 K-3 Q15 K-4 R16 N-4 R35 F-3 R54 H-4 R73 H-3 

Figure 8-3. A2 Vertical Assembly, Component Locations 
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HEWLETT â PACKARD 
SALES & SERVICE OFFICES 
AFRICA, ASIA, AUSTRALIA 
AMERICAN SAMOA 
Calculators Only 
Oceanic Systems Inc 
P 0 Box 777 
Pago Pago Raviront Road 
Pogo Pogo 96799 
Te 633-5513 
Cable OCEANIC Pago Papo 

ANGOLA 
hiedra 
Empresa lecnica de 

Equipamentos 
Eledricos SARL 

R Barbosa Rodrigues 42 r DT 
Cama Postal UV 
Luanda 
tel 35515 6 
Cable IELECTRA Luanda 

AUSTRALIA 
Hewlett Packard Australia 

Ply Ltd 
31 41 Joseph Street 
BlacIdturn Victoria 3130 
P O Box 36 
Doncaster Ease Victoria 3109 
Tel 89 6351 
Telex 31 024 
Cable HE1NPARD Melbourne 

Hewien Packard Australia 
Ply Ltd 

31 Bridge Street 
Pymble 
New South Wales 2073 
le 449-6566 
Telex 21561 
Cable HEWPARD Sydney 

Hewlett Packard Australia 
Pty Ltd 

153 Greennal Road 
%amide 5063 S A 
Tel 272-5911 
Telex 81536 ADEL 
Cable FIEWPARD ADELAIDE 

Hewlett Packard Australia 
Ply Lid 

StIrlIng Highway 
Nedlands WA 6009 
Tel 86-5155 
Telex 93859 PERTH 
Cable HEWPARD PERTH 

Hewlett Packard Australia 
Ply LId 

121 Wollongong Street 
Fyshanck A C T 1609 
Tel 95 3733 
Telex 62650 Canberra 
Gable HEWPARD CANBERRA 

Hewlett Packard Australia 
Ply Ltd 

5th Floor 
Teachers Union Building 
495.499 Boundary Street 
Spring NM 4000 Queensland 
Tel 29 1544 
Tele. 42133 BRISBANE 

GUAM 
Medical Pocket Calculators Only 

Guam Medical Supply Inc 
Jay Ease &Meng Roork 210 
PO Box 8947 
TemunIng 96911 
Tel 646-4513 
Cable FARMED Guam 

HONG KONG 
Schmidt & Co ( Hong Kcvle Ltd 
P 0 By, 297 
Connalight Centre 
39th Floor 
Connaught Road Genoa 

TIM ;15'5'211 5 
Telex 74766 SCHMC HF 
Cable SCHMIDTCO Hong Kong 

INDIA 
Blue Star Ltd 
'Casket Buoldings 
Jarnshech. Tata Rd 
Bombay 400 020 
Tel 29 50 it 
Telex 2156 
Cable EILUEFROST 

Blue Star Ltd 
Sanas 
414 2 el Savarkar Marc 
Prabhadevi  

re 818°1"25 
Tele. 4093 
Cable FROSTBLUE 

Blue Star Ltd 
Band Box House 
Prabhadevi 
Bombay 400 025 
Tel 45 73 01 
Telex 3751 
Cable BLUESTAR 

Blue Star Ltd 
14 40 Civil Lines 

it'erre - 
Tee. 292 
Cable BLUESTAR 

Blue Star Ltd 
7 Hare Street 
P 0 Bo. 506 
Calcutta 700 001 
Tel 23 0131 
Telex 7655 
Cable BLUESTAR 

Blue Star Ltd 
7th & 8th Floor 
Mandan House 
91 Nehru Place 
New Dells 110024 
Tel 634770 8 635166 
Telex 2163 
Cable BLUESTAR 

Blue Stil Ltd 
Blue Star House 
11 1 IA Magarath Road 
Bangalore 560 025 
Tel 55668 
fem. 130 
,due elUESTAR 

V.raxst, Mu' : 
mt 1678 Mahatma Liar dh. Rd 
Cochin 682 016 Kera.a 
Ter 32069 32161 37132 
Telex 046 514 
Cable BLUESTAR 

Blue Sra r Lid 
t 117 

Sarotni Devi Road 
Secunderabad 500 .303 
Tel 70116 70127 
Cable BL UE F ROST 
Tele, 459 

Blue Star Ltd 
2 34 Kodambakkan Hitri Road 
Madras 600034 
Tel 82056 
Telex 041 379 
Cable BLUESTAR 

Blue Star Lt0 
Naimar Mansions 
2nd Floor Bislupur 

'emcee- "1 00' 
Cable BLUESTAR 
Telex 240 

INDONESIA 
BERCA Indonesia P t 
P 0 Bo. 496 
isr Floor JI Cikini Raya 61 
Jakarta 
Tel 56038 00369 49386 
Telex 42895 
Cable BERCACON 

BERCA Indonesia P 1 
63 JI Raya Gubenq 

tul'eg 

ISRAEL 
Electronics E. Engineeing Dro 

or Motorola Israel Led 
16 Kremenelski Slree 
P 0 Bo, 25016 
Tel-Akiv 
Tel 03 389 73 
Telex 33569 
Cable PASTEL Tel Avis. 

JAPAN 
Yokopatva-Hewlen Pao kard Ltd 
Ohashi Building 
1 59 1 Yoyogi 
Shibuya-ku Tokyo 
Tel 03.370.2281 92 
Tee, 132 2024VHP 
Cable THPMARKET T3K 23.714 
Yotogarra-Hewlett-PAmard ltd 
Plisse Malec Budding 
28 Kasuga 2- chrome lbarakushi 
Osaka 567 
Tel ( 07261 23-1641 
Telex 5332-385 THP OSAKA 

Votogawa-Hewlett-Packard Ltd 
Nakarno Building 
21 Kent Sasairma-chi 
Nakarnura.ku Nagoya 450 
Tel 10521 571-5171 

aplunni • - • o a, Packard Ltd 
lanigawa .1- cg 
2 24 1 Tsuruya•choo 
1(anagawa-ku 
Yokohama 221 
Tel 045-312.1252 
Telex 382-3204 YHP YOK 

Yoke:mien-Hewlett-Packard Lid 
Milo Mitsui Building 
105 1- chrome San- no marc 
Milo Mare 310 
Tel 0292.25-7470 

1136094.1 Hewlett-Packard lid 
Inoue Building 
1348-3 Asarixer-O 1-chome 
Ateugl Kanagawa 213 
le 0462.24 0452 

Yokogawa-Hewlett-Packard Ltd 
Inoue Building 
1348-3 Asahi-cho 1-chome 
Atsugi Kanagara 243 
Tel 0162-21-0452 

Vokopawa-Hewlett-Packard Ltd 
Kimura Building 
3r0 Floor 20 
2-chome Tsukuba 
Kumagey• Sanama 360 
Tel 0485-14.6563 

KENYA 
Technical Enenteong Services 

IE A ma 
P 0 Box 18311 
Nairobi 
Tel 557726 .556762 
Cable PROTON 

Medical Only 
International AeradmiE A ltd 
P 0 Box 19012 
Nairobi Airpon 
Nalrobi 
Tel 336055 56 
Tee, 22201 22301 

KOREA 
Samsung Electronics Co Ltd 
10th Fl Dongbang Bldg 250 
2-KA 1C PO Box 2775 
Taegyung-Ro. Chung- Ku 
Seoul 
Tel 1241 1110-9 
Telex 22575 

MALAYSIA 
Tekns Motu Sen Ethd 
2 Lorong 1366 
Section 13 
Pealing Jaya.Sehoneor 
Tel Kuala Lumpur - 54991 
Telex MA 37605 

Prote Engineering 
P O Box 1917 
Lol 259 Satok Road 
Kuching SIFIwIK 
Tel 2400 

ISOZAIABIGUE 
A N Goncalves Lta 
162 1 At 14 Ay D Um 
Lama Postal 107 
Lourenco Marques 
tel 27091 27114 
Tee, 6-203 Negon Mo 

NEW ZEALAND 

newel, Packard IN 2 I Ltd 
111 Cruickshank Street 
Kilernie Wellington 3 
Mailing Address Hewlett Packard 

IN I r Ltd 
P 0 Box 9143 
Courtney Place 
Wellington 
lei 877 199 
Telex NZ 3839 
Cable HEWPACK Wellington 

Hewlett Packard IN Z I Ltd 
Pakuranga Professional Centre 
267 Pakuranga Highway 
Box 51091 

',rem 
Telex N2 3839 
Cable HEWPACK Auckland 

Analytical Medical Only 
Medical Supplies N Z Ltd 
Scientific Division 
79 Carlton Gore Rd Newmarket 
P 0 Box 1234 
Auckland 
Ter 75-289 
Telex 2958 MEDISuP 
Cable DENTAL Auckland 

Analytical Medical Only 
Medical Suppiles N 2 Ltd 
P U Bo, 1994 
147.161 Tory Sr 
Wellington 
tel 850-799 
Tee. 3858 
Cable DENTAL Wellington 

Analytical Medical Only 
Medical Supplies N Z Ltd 
P 0 Box 309 
239 Slanmore Road 
Christchurch 
Tel 891 ,019 
Cable DENTAL Christchurch 

Analytical Medical Only 
Medical Supplies N I LIO 
303 Great King Street 
P O Box 233 
Dunedin 
Tel 88-817 
Cable DENTAL Dunedin 

NIGERIA 
The Electronics 

Instrumentations Lid 
N6B 770 Oyo Road 
Oluseun House 
P M El 5402 
lbadan 
Tel 61577 
Telex 31231 TEIL Nigeria 
Cable THETEIL Ibadan 

The Electronics Instrumenta. 
tons lid 

114 Agege Motor Road Mush'', 
P 0 Box 6645 
Lagos 
Cable THETEIL Lagos 

PAKISTAN 
Musliko 8 Company Ltd 
Oosman Chambers 
Abdullah Haroon Road 
Keyed.' 3 
Tel 511027 512927 
Tele. 60894 
Cable COOPERATOR Karachi 

Mushko E. Company Lid 
388 Satellite Town 
Rawalpindi 
Tel 41921 
Cable FEMUS Rawalpindi 

PHILIPPINES 
the Online Advanced Systems 

Corporation 

dcapital Bldg 
1 Iti Floor Ayala Ave 
Mahe Risal 
Tel 85.34.91 85-35-81 
Telex 3274 ONLINE 

RHODESIA 
Field Technical Sales 
45 Kelvin Road North 
P 0 Box 3458 
Sellobury 
le 705231 IS lines( 
Tee. RH 4122 

SINGAPORE 
Hewlen ,Packard Singapore 

1Pie I Ltd 
Blk 2 6th Floor Jalan 

Bukit Mere 
Retinal Industrial ( stale 
Alexandra P 0 Box 58 
Singapore 3 
Tel 633022 
Telex HPSG RS 21486 
Cable HEWPACK Singapore 

SOUTH AFRICA 
Hewlen.Packard South Aloca 

(Ply 5 Ltd 
Private Bag Wendywood 
Sandlon Transvaal 2144 
Hewlett-Packard House 
Daphne Street Wendy-wood 
Randlon Transvaal 1141 
Tel 802.101016 
Telex SA13.4782JH 
Cable HEWPACK JOHANNESBURG 

Hewlett-Packard South Atreca 
(PlyI Lld 

P 0 Box 1/0 
Howard Place Cape Province 7450 
Pine Park Center Forest Drive 
pinslanda Cape Province 7405 
Tel 53 7955 Mu 9 
Tele, 57 ,0006 

Hewleit-Packard South Aloca 

PO 0, 37099 V71 P199 
Overpon Durban 4067 
641 Ridge Road Durban 
Durban 4001 
Tel 88-7478 9 
Telex 6.7951 
Cable HEWPACK 

TAIWAN 
Hewlett Packard Far East Ltd 
Taiwan Branch 
39 Chung Shmo West Road 
Sec 1 7th Floor 
Taipei 
Tel 3819160-4 IS Lmes1 
Telex 21824 HEWPACK 
Cable HEWPACK TAIPEI 

Hearlen ,Packard Far East Ltd 
Taman Branch 
682 Chung Cheng 3rd Road 
Kloollotung 
Tel K171 242318 Kaohsiung 

Analytical Only 
San Ktirahg Instruments Co Ltd 
No 20 Rung Sur Road 
Taipei 100 
lei 3715171-4 IS knesf 
Telex 221391 SANKWANG 
Cable SANKWANG TAIPEI 

TANZANIA 
Medical Only 
International Av.,. 1E A r Ltd 
FO Box 861 
Dereseeliem 
Tel 21251 Ext 265 
Teex 41030 

THAILAND 
UNIMESA Co Ltd 
Elcom Research Building 
Bangiak Sukurhylt Ave 
Bangkok 
Tel 932387 930338 
Cable UN1MESA Bangkok 

UGANDA 
Medmal Only 
International Aeradma A I Ltd 
P 0 Box 2577 
Kampala 
Tel 54388 
Cable iNTAERIO Kampala 

ZAMBIA 
R .1 Tilbury (Zameal Ltd 
P 0 Box 2791 
Limits 
Tel 73793 
Gable ARJAYTEE Lusaka 

OTHER AREAS NOT LISTED. CONTACT. 
Hewiell-Paeard Iniercontnente 
3200 Hanec, Ave 
Palo Alto Caktorna 94304 
Tel 14151 193.1501 
TWX 910-373-1267 
Cable HEWPACK Palo Nto 
Telex 034-8300 034-8493 

CANADA 
ALBERTA 
Hewlett-Packard (Canadal Ltd 
11620A 168 Street 
Edmonton TSAI 319 
Tel ( 4031 452 3670 
TWX 610 831 2431 EDTH 

Hewlett-Packard ( Canada) Ltd 
915 12 Are SE Su« 102 
Calgary 125 121 
Tel 14031 287 1672 
Twx NT- 821-6141 

BRITISH COLUMBIA 
Hewlen Packard ( Canada , Lid 

.837 E Cordova Street 
Vancouver V6A 3R2 
Tel 16041 254 0531 
TWX 610 922-5059 VCR 

MANITOBA 
Hewlett-Packard ICanudai Ltd 
513 Century St 
St James 
Winnipeg R3H OLE 
Tel 12041- 786-7581 
TWX 610 671 ,3531 

NOVA SCOTIA 
Hewlett Packard 1Canadal 1.10 
800 Windmill Road 
P 0 Box 9331 
Dartmouth UT 326 
Tel 19021 469-7820 
TWX 610-271-4482 Mix 

ONTARIO 
Hewlen•Packard 1Canadai Ltd 
1785 Woodward Dr 
Ottawa K2C on 
Tel ( 6131 225-6530 
TWX 610-562-8968 

Hewlett-Packard iCanadal Ltd 
6877 Goreway Drive 
Mississauga UPI IM8 
Tel ( 1161 678-9130 
TWO 610-191-4246 

QUEBEC 
Hewlett-Packard ( Canadal Ltd 
275 Hymus Blvd 
PoMte Claire H9R IS? 
le 15141 697.4232 
TWX 610-421-3012 
TLX 05-821521 HPCL 

FOR CANADIAN AREAS NOT LISTED 
Contact Hewlett-Packard ICanadal 
Ltd in Mississauga 

CENTRAL AND SOUTH AMERICA 
ARGENTINA 
Hewlett Packard Argenzna 
SA 
Av Leandro N Alem 822 12 
1001Buenos Aires 
Tel 31-6063 4S6 and 7 
Telex Public Boom 14 9 
Cable HEWPACK ARG 

BOLIVIA 
Slambuk E. Mark ( Bolivia' Ltda 
Ay Mariscal Santa Cruz 1342 
La Paz 
tel 40626 53163 52421 
Telex 3560014 
Cable BuKMAR 

BRAZIL 

Hewlett Packard 00 Brasil 
I E C Lida 
Avenida Rio Negro 980 
Alphavnle 
06400 Baruerm Selo Paulo 
7,1 429 21489 429 2118 9 

Hevnen•Packard do Brasil 
Il C Ltda 
Rua Padre Chagas 32 
90000.POrto Alegre•RS 
Tel 105121 22 1998 22 5621 
Gable HUNPACk to?» Alegre 

--mwlett Packard do Brasil 
C Lida 

Rua Slue. Campos 53 4 
andar Copacabana 
20000 Rio de Janeiro GI3 
Tel 257 80- 91- ODD ( 0211 
Tee. 391-217-1905 HEAP BR 
Cable HEWPACK 

Rio de Janeiro 

CHILE 
Calcagni y Metcalfe Lida 
Alameda 580-01 807 
Casilla 2118 

leI 391613 
Tem, 3520001 CALMIT 
Cable CALMET &mime 

Medical Only 
General Machmery Co Iba 
Paraguay 494 
Cabala 13910 
Santiago 
Tel 31123 31124 
Cable GEMCO Santiago 

COLOMBIA 
instrumentacion 
Henok A Langebaek & Kier S A 
Carrera 7 No 40-75 
Apanado Aereo 6287 
Bogota. I D E 
Tel 69 88 77 
Cable AARIS Bogota 
lee. 044 400 

COSTA RICA 
Gentifica Costarricen. e S A 
Calle Central Avenidas I y 3 
Apartado 10159 
San Jose 
Tel 21 86.13 
Cable GALGUR San iose 

ECUADOR 
Medical Only 
A F Viscamo Comte. Lida 
Av Rio Amazonas N» 239 
P 0 Bo. 1925 
Oulte 
lei 242 150 247.033 034 
Gable Astor Quito 

Calculators Only 
Computadoras y Equipos 
Electronmos 
P OBox 2695 
990 Toledo iy Corderoi 
Quito 
Tel 525-982 
Telex 02- 7113 Sava Ed 
Cable Sapda Quito 

EL SALVADOR 
Instrumentation y Procesamiento 

Electronic° de el Salvador 
Bulevar de los Heroes 11 48 
San Salvador 
Tel 252787 

GUATEMALA 
IPESA 
Avenida La Reforma 348 
Zona 9 
Guatemala City 
Tel 63627 64786 
Tee, 4192 Teem Gu 

MEXICO 
Hewlett-Packard Mexicana 
S A de C V 
Torres Adalid No 21 II Pmo 
Col del Valle 
Mexico 12 DF 
Tel 19051 543-12-32 
Telex 017-74567 

Hewlett-Packard Mealcana 
S A de C V 
Ave Constilucion No 1184 
Monterrey N L 
Tel 48-71 32 48-71 84 
Telex 038-843 

NICARAGUA 
Robeno Teran G 
Apartado Postal 689 
Edificio lean 
Managua 
Tel 15114 23412 23454 
Cable ROTERAN Managua 

PANAMA 
Electrefico Balboa S A 
P 0 Box 4929 
Calle Samuel Lewis 
Cuidad de Panama 
Tel 61-2100 
lem. 3431103 Curunda 

Canal Zone 
Cable ELECTRON Panama 

PARAGUAY 
Z J Hearted S R L 
DivisIdn Aparatos y Eourpos 

Medcos 
OnosiOn Aparatos y Equipos 

Cientnicos y de Investigacidn 
P 0 Box 676 
Chile ,482 Edificio Victoria 
u 

Tel 4 5069 4.6172 
Cable RAMEL 

PERU 
Compahla Electro Leeches S A 
Los Flamencos 145 
San isidro Casilla 1030 
Lem 1 
Tel 4 t 1325 
Cable ELMED Lima 

PUERTO RICO 
Hewlett-Packard Inter-Arnemas 
Puerto Rico Branch Office 
Calle 272 UM Country Club 
Carofina 00639 
Tel (8091 762-7355 7455 7655 
Telex HPIC PR 3450514 

URUGUAY 
Pablo Ferrando S A 
Comercial e Industrml 
Avenida Italia 2877 
Casilla de Coney 370 
Montevideo 
Ter 40 3102 
Cable RADIUM Montevideo 

VENEZUELA 
Hewlett Packard de Venezuela 
CA 
Apartado 50933 Caracas 105 
Edilicio Segre 
1,rcera Transversal 
Los Ricces Norte 
Cam.. 107 
Tel 35.01-07 35-00-84 

35-00.65 35-00-31 
Telex 25146 HEWPACK 
Cat,,e .EWPACK Cauca, 

FOR AREAS NOT LISTED CONTACT 
Hewrel PaClfard 
inter- Americas 
3200 Ifillvieve Ave 
Palo Alto Caldorn.a 94304 
Tel 1115, 193-150 t 
TWO 910,373 1260 
Gable HEWPACK Palo Alto 
Tem, 034.8300 034,8493 



EUROPE, NORTH AFRICA AND MIDDLE EAST 
AUSTRIA 
Hewlett-Packard &es m b PI 
MandeIske 52 
P 0 box 7 
A-1205 Vienne 
Tel 102221 35 16 21 10 27 
cable HEWPAK Vienna 
Telex 75923 hero.» a 

BELGIUM 
Hewlett Packard Benelux 
SA NV 
Avenue de Col-Ven 
(Groenkraaglaanl 
8-1170 Brussels 
Tel 1021 672 22 40 
Cable PALOBEN Brussels 
Telex 23 494 paloben bru 

CYPRUS 
kypronns 
19 Gregonos S Xenopoulos Rd 
P 0 Box 1152 
CY•Nicosie 
Tel 45628 29 
Cable KYPRONICS PANDEHIS 
Telex 3018 

CZECHOSLOVAKIA 
Vyvoiova a Provon, Zakladna 
Vyrkumnych Ustavu u Becnovech 
CSSR 25097 

Bechovica u Pretty 
el 89 93 41 
Tee. 121333 

DDR 
Entecklungslabor der TU Dresden 
Forschungenstitul Memsberq 
DDR- 7305 

WaldhernMensberg 
Tel 37 667 
telex 518741 

Firma Forgber 
Schlegelstrasse 15 
1040 Berlin 
Tel 28 27 411 
Tom 112889 

DENMARK 
Hewlett packed OS 
Datave 52 
0K-3468 Birkered 
Tel 1021 81 66 40 
Cable HEWPACK AS 
Telex 166 40 teas 

Hewlett-Packard A 5 
Nayerve I 
DK-8600 Solkeborg 
Tel 1061 82 71 66 
Telex 166 40 leas 
Cable HEWPACK AS 

FINLAND 
Hewlett-Packard OY 
Nablieousuntie 5 
P 0 Box 6 
SF , 00211 Helsinkl 11 
Tel 6923031 
Cable HEWPACKOY Helsinki 
Telex 12 1563 

FRANCE 
Hevelen-Packard France 
Quartier de Counaboeut 
Bode Postale No 6 
F-91401 Orsay Cedo 
Tel 111 907 78 25 
Cable HEWPACK Orsay 
Tom 600048 

Hewlett Packard Trance 
Le Sequa, 

Chemin des Mouilles 
Bode Postale No 11 
F-69130 Ecully 
Tel 1781 33 81 25 
Cable HEWPACK Eculy 
Telex 310617 

Heed, ue.ari iia-, 
Agence Regiona1e 
Péreentre de la tepee 
Chemin de la Cédere 10 
F-31300 Toulouee-Le Mud 
Tel 1611 40 11 12 
Cable HEWPACK 51957 
Telex 510957 

Hewlett-Packard France 
Agence Regionale 
Aéroport principal de 
Marseille-Marignane 
f13721111erignane 
Tei 1911 89 12 36 
Cable HEWPACK MARGN 
tee 410770 
Hewlett-Packard France 
Agence Regionale 
63 Avenue de Rochester 
Balte Postale 
F• 35014 Rennes Ceder 
Tel 1991 36 33 21 
Cable HEWPACK 74912 
Telex 740912 

Hewlett-Packard France 
Agence %gone 
74 Aide de la Roberts. 
F, 67000 Stresbourg 
Tel 1881 35 23 20 21 
telex 890141 
Cable HEWPACK STRBG 

Hewlett-Packard France 
Agence Regonale 
Centre Vauban 
201 rue Colbert 
Entrée 62 
F 59000 Lille 
Tel 1201 51 44 la 
Telex 820744 

GERMAN FEDERAL 
REPUBLIC 

Hewlett-Packard GmbH 
Vennebstentrale Frankton 
Bernerstrasse 117 
Postlach 560 140 
D-6000 Fruldurt 56 
Tel 106111 50 041 
Cable HEWPACKSA Frankfurt 
Telex 04 13249 lettmd 

Hewlett-Packard GmbH 
technisches Bumo ElOblIngen 
Herrenbergerstrasse 110 
0.7030 BoblIngen Wurttemberg 
Tel 107031/ 667 1 
Cable HEPAK BOtengen 
Telex 07265739 bbn 

Hewlett-Packard GmbH 
Technisches Buera Dusseldon 
Emanuel•Leutze-Str 1 iSeestere 
D-4000 Dusseldorf 
To 102111 59 71.1 
Telex 08586 533 hpdd 

Hewlett-Packard GmbH 
Technisches Sumo Hamburg 
Wendenstrasse 23 
D-2000 Heinburg 1 
Tel 10401 24 13 93 
Cable HEWPACKSA Hamburg 
Telex 21 63 032 ride 

Hewlett-Packard GmbH 
TechnIsches Bueno Hannover 
Am Grossmarkt 6 
D•3000 Hennovee 91 
Tel 105111 46 60 01 
Telex 092 3259 
newiert•Pactard GmbH 
Technisches Buer0 Nuremberg 
Neumeyer St, 90 
D•8500 Nuremberg 
tel 109111 56 30 83 85 
Telex 0623 860 

-meet T-acsaic rnon 
echnisches Suero Munched 

Unterhachinger StrasSe 28 
ISAR Center 
13012 Ottobrunn 

Tei 10891 601 30 61 7 
Cable HEWPACKSA Munchen 
Telex 0524985 

Hewlett Packard Gmbil 
Technisches Buero Berlin 
Keith Strasse 2,4 
D 1000 Berlin 30 
Tel 10301 24 90 86 
Telex 18 3405 hpb1n d 

GREECE 
Kostas Karayannis 
18 Emnou Street 
OR•Alhene 126 
Tel 3237731 
Cable MAR Athens 
Telex 21 59 62 Mar gr 

Anamice Only 
1N1ECO 
G Papathanassiou S Co 

Manx 17 
GR Adam. 103 
Tel 522 1915 
Cable INTEKNMA Athens 
telex 21 53/9 IRTE GR 

Medical Only 
technomed Hellas Ltd 
52 Skouta Street 
GR Athens 135 
Tel 362 6972 363 3830 
Cable etalak athens 
Telex 21-4693 ETAL GR 

HUNGARY 
IPA 
Muszerogyi es Méréstechnike 
Scolgalata 
Lenin Ont 67 
1391 Budepeet VI 
Tel 42 03 38 
Telex 22 51 14 

ICELAND 
Medical Only 
Elding Trading Company Inc 
Hatnartivolt Tryggvatotu 
IS-Reykjavik 
Tel 1 58 20 
Cable ELOING Reykiavik 

IRAN 
Heinen- Packard Iran Lid 
No 13 Fourteenth St 
keemad Avenue 
P 0 Box 41 2419 
114-Tehren 
Tel 851082-7 
Telex 213405 FIEWP IR 

IRELAND 
Hewlett-Packard Ltd 
King Street Lane 
GB-WinneeshiWokingnarn 
Berks RGI I 5,16 
Tel 107341 78 47 74 
Telex 847178 

ITALY 
Hewlett Packard Italiana S p A 
Casella postale 3645 
I-20100 Milano 
Tel 121 6251 110 knee 
Cable FIEWPACKIT Milano 
Telex 32046 

Heylen-Packard Italiana S p 
Via Pietro Maroncelli 40 . 
tang Via Visentle 
1-35100 Pad.. 
Tel 1491 66 48 88 
Tom 41612 Heirpack, 

Meaice oft, 
Hewlett-Packard Italiana S p A 
Via O Ageardi 
56100 Pisa 

Tel 10501 1 32 04 
Telex 32046 via Milano 

Hewlett Packard Italiana S p A 
Via G Armellim 10 
1-00143 Roma 
Tel 1061 54 69 61 
Telex 61514 
Cable HEWPACKIT Room 

Heerlen Packard Italiana S p A 
Via San Cluintino 46 
1-10121 Torino 
To 1011) 52 82 64 54 84 68 
Telex 32046 via Milano 

Medical Calculators Only 
Hewlett-Packard Italiana S I, A 
Via Principe Nicola 43 G C 
1.95126 Catania 
Tei 10951 37 05 04 

Hewlett Packard Italiana S p A 
Via Arnengo Vespucci 9 
1-80142 Napoli 
Tel 10•311 33 77 If 

Hewlett-Packard Italiana S p A 
Via E Masi 98 
1-40137 Befog. 
Tel 10511 30 78 87 

Al-1(WhaA107ya Trading 6 
Contracting Co 

P O Box 830 
Kuwait 
Te 42 49 10 
Cable VISCOUNT 

LUXEMBUFIG 
Hewlett-Packard Benelux 
SA NV 
Avenue du Col- Vert 1 
1Groenkraeglaani 
8-1170 Bruuels 
Tel 1021 672 22 40 
Cable PALOBEN Brussels 
Telex 23 494 

MOROCCO 

G190" Blvd Brehm Roudan, 
Casablanca 
Te 25-16 76 25-90-99 
Cable Gerep Casa 
Telex 23739 

NETHERLANDS 
Hewlett-Packard Benelux N V 
Van Heuven Goedharuaan 111 
P O Box 667 
NL Arnetelveen 1134 
Tel 10201 17 20 21 
Cable PALOBEN Amsterdam 
Telex 13 216 Ilene ni 

NORWAY 
Hewlett-Packard Norge AS 
Nesveen 13 
Box 149 
N-1314 Hulum 
Tel 1021 53 83 60 
Telex 16621 hones n 

POLAND 
Bonk 'domed, Technlunei 
Hewlett-Packard 
Ut Steen 2 6P 
00-950Wersew 
Tel 39 67 43 
Telex 81 24 53 Sepa pi 

UNIPAN 
lekled Ooseadcreinia 
Budowry Aparatury Naukowd, 
Ul Kreowei Rady 

Narodowe, 51 55 
oosoo Warsaw 
Tel 20 62 21 
Telex 81 46 48 
/Milady Naprawcze Spmelu 

Medycznego 
Flac Komuny Paryskie 6 
90 007 Lode 
lei 331-41 337-83 

PORTUGAL 
telectreEmpresa Técnica de 
Equiparnentos ElectricosSarl 
Rua Rodrigo da Fonseca 103 
P 0 Elox 2531 
P Lisbon I 
Tel 1191 68 60 72 
Cable TELECTRA Lisbon 
Telex 12598 

Medical Only 
Mundinter 
Intercambio Mundial de Comercio 
Sari 
Av A A de Agee 138 
P 0 Box 2761 
P Lieber. 
Tel 1191 53 11 317 
Cable INTERCAMBIO Lisbon 

RUMANIA 
Hewlett-Packard Reprezententa 
BD N Balcescu 16 
Bucharest 
Tel 158023 138885 
Telex 10440 

IIRUC 
IntreprindeLea Pentro 

Intrehneka 
Si Rep aaaaaa Medico de Cane 
13-duf prol Dirnitrie Pompei 6 
Bucherest.Seclorul 2 
Tel 12 64 30 
Telex 01183716 

SAUDI ARABIA 
Modern Electronic Establishment 
King Abdul Am str ( Head (dice 
P 0 Box 1228 
Jeddah 
Tel 31173-332201 
Cable ELECTRA 

P D Box 2728 (Servece center I 
Riyadh 
Tel 62596-66232 
Cable RAOUFC0 

SPAIN 
Hewlett-Packard Espanola S A 
Mel No 3 
Elitadrid 16 
Tel 111 458 26 00110 110,51 
Toe 23515 lee 

Hewlett-Packard Espanola S A 
Nilenesado 21 23 
E • Barcelone 17 
Tel 131 203 6200 15 Irnes1 
Telex 52603 hpbe e 

Hewlett-Packard Española S A 
By Ramon y Cad 1,9 
(EOM., Sevilla If 
f•Seville 
lei 64 44 54 58 
Herten Packard Espanola S A 
Editicio Alb. II 7 B 
E-Bilbacr,1 
Tel 23 83 06 23 82 06 

Calculators Only 
Hewlett Packard Espanda 5 A 
Gran Via Fernando El Genic° 67 
E %Pen.. 8 
Tel 316 67 28 326 85 55 

SWEDEN 
Heeen Packard Sverige AB 
Enighetsvagen 3 
rack 
S 161 20 Bromma 20 
tel 1081 730 05 50 
Cable MEASUREMENTS 

Stockholm 
Telex 10721 

Heeen-Packard Sverige AB 
Frotallsgatan 30 
5,421 31 Vues FrOlunda 
To 10311 49 09 50 
Tele, 10721 Via Bromma Onece 

SWITZERLAND 
Hewlett-Packard IScievern AG 
Zumnerstrasse 20 
P 0 Box 307 
CH•8952 Schheren-Zurich 
Tel 1011 730 52 40 
Cable HPAG CH 
Telex 53933 hpeg on 

Hewlett- Packard 1Schweni AG 
Chateau Bloc 19 
CH 1219 Le Lignon-Geneve 
let 1022) 96 03 22 
Cable HEWPACKAG Geneva 
Telex 27 333 hpag ch 

SYRIA 
MedicaliCalculator Only 
Sawah 8 Co 
Place A/me 
B P 2308 
SOR Damascus 
Tel 16367 19697 14268 
Cable SAWAH Damascus 

TURKEY 
Temkom Engineering Bureau 
P D Box 437 
fleyoglu 
TR-Want:ma 
tel 49 40 40 
Cable TELENATION Istanbul 
Telex 23609 

Medical Only 
FHA 
Muneneslik 601166111 Sirketi 
Adaka1e Sokak 41 6 
TR Ankara 
Tel 175622 

Analytical only 
elmat Ozyurek 
Milli Muclefea Cad No 166 
Kinlay 
TA Ankara 
tel 25 03 CT9 
Telex 42576 Orek tr 

UNITED KINGDOM 
Hewlett-Packard Ltd 
King Street Lane 
GB V/Innersh. Wohngham 
Bells RGII 5AR 
Tel 107341 78 47 74 
Cable Metope London 
Telex 847178 9 

Hewlett Packard Ltd 
The Grattons 

Stentord New Road 
G8 Altrinchern 
Cheshire WA14 IDO 
Tel 106U 9289021 

Cable t,Zrcfm"'"'''' 

Hewlett-Packard Ltd 
Ligon Court 
Dudley Road 
GB•Heleflowen Worcs 
To 10211 550 9911 
Telex 339105 

Hewlett Packard Ltd 
Wedge House 
799 London Road 
GB Thornton Heath 
Surrey CR4 6,XL 
Tel 1011 6640103 
Telex 946825 

Hewlett Packard lld 
c o Makro 
South Service Wholesale Centre 
Wear ,ndustrial Estate 
Washington 
0/3 Near Town County Durham 
Tei Washington 464001 en 57,58 

Hewlett Packard Ltd 
10 Wesley St 
GB Cartlefood 
West Yorkshire YIFIO 16E 
Tel 1097751 50102 
Tom 557355 

Hewlett-Packard Ltd 
1 Wallace Way 
08 Machin 
Hens 
Tel 104621 52824 56704 
Tom 825981 

USSR 
Hewlett-Packard 
Representative Office USSR 
Pokrovser Boulevard 411 7 KV 12 
Moscow 101000 
TM 194 2024 
Telex 7825 heroak su 

YUGOSLAVIA 
iskra standard Hewlett Packard 
Naloeceve 38/1/11 
61000 Llubljana 
Tel 31 68 79 32 16 74 
Toe, 31300 

SOCIALIST COUNTRIES 
NOT SHOWN PLEASE 
CONTACT 
Hewlett-Packard Ges rn b H 
P 0 Box 7 
A-1205 Vienne Austria 
Tel 102221 35 16 21 lo 17 
Cable HEWPAK Vienna 
Telex 75923 hewpak a 

MEDITERRANEAN AND 
MIDDLE EAST COUNTRIES 
NOT SHOWN PLEASE CONTACT 
Hewlett Packard 5 A 
Mediterranean and Middle 
East Operations 
35 Kolohotron, Street 
Naha Ketalleriou 
GR Kifissia Athens Greece 
lei 8080337 359 429 

8081741 741 743 744 
Telex 21-6688 
Cable HEWPACKSA Athens 

FOR OTHER AREAS 
NOT LISTED CONTACT 
Hewlet! Packard S A 
7 rue du Rois-du Lan 
P D Box 
co 12,7 Nevin 2 Geneve 
Synuerland 

,022, 01 SO 00 

UNITED STATES 
ALABAMA 
8290 Whitesourg Dr 
P 0 Box 4107 
Huntsville 35802 
Tel ( 2051 881 4591 

Medical Only 
228 W Valley Ave 
Room 220 
Birmingham 35209 
To 12051 942-2081 

ARIZONA 
2336 E Magnolia St 
Phoenix 85034 
Tel 16021 244-1361 

2424 East Aragon Rd 
Tucson 85706 
Tel 1602, 294-3148 

'ARKANSAS 
Medical Service Only 
P 0 Box 5646 
Brady Station 
Little Rock 72205 
Tel 15011 664-8773 

CALIFORNIA 
1430 East Orangemorpe Ave 
Fullerton 92631 
Tel 1714, 810-1000 

3939 Lankershim Boulevard 
North Hollywood 91604 
Tei 2131 871-1282 
TWO 910-496-2170 

6305 Arizona Place 
Los Angeles 90045 
Tel 12131 649-2511 
TWX 910-328-6147 

*Tie:12'1'3i 776-7600 

3003 Scott Boulevard 
Santa Clara 95050 
To 14081 249-7000 
TM 910-33/T05 ,8 

SI 'eli lei 4 r..46 6165 

646 W North Market Blvd 
Sacramento 95834 
Tel 19161 929-7122 

9606 Amo Drive 
P 0 Box 23333 
San Mope 92123 
Tel i7141 279-3200 

COLORADO 
5600 South Ulster Parkway 
Englewood 80110 
Tel 13031 771-3455 

CONNECTICUT 
12 Lunar Once 
New Haven 06525 
tel 12031 389-6551 
TWO 7113465-2029 

FLORIDA 
P 0 Box 24210 
2806 W Oakland Park 8,vd 
Fl. Lauderdale 33307 
tel 13051 731-2020 

'Jacksonville 
Medical Service only 
lei 190e 725-6333 

P 0 Box 13910 
6177 Lake Ellen°, Dr 
Orlando 12809 
Tei 13051 859-2900 

P 0 km 12826 
Pensacola 32575 
Tel 190e 4343081 

GEORGIA 
P 0 Box 105005 
Atlanta 30348 
Tel 14041 955-1500 
TWX 810-766-4890 

Medical Service Only 
'Auguste 30903 
Tm 14041 736,059/ 

HAWAII 
2875 So King Street 
Honolulu 96814 
Te1 r808, 955-4455 

ILLINOIS 
5201 Tome* Di 
Rolling Meadows 60008 
Tel 13121 255-9800 
TWX 910-687 2260 

INDIANA 
7301 North Shadeland Ave 
Indianapolis46250 
Tel 13171842-1000 
tWX 810 260 1797 

IOWA 
1902 Broadway 
Iowa City 52240 
Tel 13191 338-9466 
Night 13191 338-9461 

KENTUCKY 
Medical Only 
Atkinson Square 
3901 Atkinson Di 
Suite 207 
Louieville 40218 
lei ( 502 456 1573 

LOUISIANA 
P 0 Boa 840 
3239 Williams Boulevard 
Kenner 70062 
lei i504, 721- 6201 

MARYLAND 
6707 Whaestone Road 
Beitirnore 21207 
TM 13011 944,5400 
TWX 710-862-9151 

2 Choke Cherry Road 
Rockville 20850 
Tel 1301i 948 6370 
TWX 710-828-9684 

MASSACHUSETTS 
32 Hartwell Ave 
Lexington 02173 
Tel 16171 861-8960 
TWX 710-326-6904 

MICHIGAN 
23855 Researen Dove 
Farmington Hills 48024 
Te i3131476,6400 
TM 810 242-2900 

MINNESOTA 
2400 N Prior Ave 
Roseville 55113 
Tel 16121 636-0700 
TWO 910,563-3734 

MISSISSIPPI 
'Jackson 
Medical Service only 
Tel 16011 982.9363 

MISSOURI 
11131 Colorado Ave 
Kansas City 64137 
Tel 18161 763-8000 
TWX 910.771-2087 

148 Weldon Parkway 
Maryland Heights 63043 
tel 13141 567-1455 
TWO 910-764-0830 

NEBRASKA 
Medical Only 
7171 Mercy Road 
Suite 110 
Omaha 68106 
Tel 1402, 392 0948 

NEW JERSEY 
W 120 Century Rd 
Paramus 07652 
Tel i201) 265-5000 
TWX 710 990-495 1 

NEW MEXICO 
P 0 Box 11634 
Staton E 
11300 Lomas Blvd N E 
Albuquerque 87123 
Tel 1505i 292-1330 
IWO 9Ib 989-1185 

t56 Wyatt Drive 
Las Cruces 88001 
Tel 15051 526-2485 
TWO 910-983-0550 

NEW YORK 
6 Automaton Lane 
Computer Park 
Albany 12205 
To 15181 458 1550 

203 South Avenue 
Poughkeepeoe 126,01 
Tel 19141 454-7330 
TWX 510-248-0012 

39 Saginaw Drive 
Rochester 14623 
Tel 1716 473-9600 
TWX 510-253-5981 

6868 East Molloy Road 
Syrecuse 13211 
Tel 13151 454-2486 

1 Crossways Park West 
Woodbury 11797 
Tel 15161 921-0300 
TWX 710,990-4951 

NORTH CAROLINA 
0 Eloir 5188 

1923 North Main Street 
High Point 27262 
T et 19191 885 8101 

OHIO 
16500 Sprague R04, 
Cleveland 44130 
To 12161 243 7300 
TWO 810 423 9431 

330 Progress Rd 
Dayton 45449 
Tel 15131 859-8202 
TWX RIO- 414-2818 

1041 kingsnei Parkway 
Columbus 43229 
To 16141 436 tee 

OKLAHOMA 
P O Box 32008 
Oklahoma City 73 ,32 
le' i405, 721 0200 

OREGON 
17890 SW Lower Boones 

Ferry Road 

Tualatin 97062 
Tel 15031 6213,3350 

PENNSYLVANIA 
III Zeta Onve 
Pittsburgh 15238 
Tel 14121 782 0400 
TWX 710-795-3124 

1021 8th Avenue 
King of Prussia Industrial Park 
King of Proses 19406 
Tel 7215i 265 7000 
TWO 510 660 2670 

SOUTH CAROLINA 
6941-D N Trenhown Road 
Columbia 29260 
In 1803, 782 6493 

TENNESSEE 
'Knoxville 
Medical Services only 
Tel 1615, 523 5022 

1473 Madison Avenue 
Memphis 38104 
Tel 19011 274-7472 

Nuhville 
Medical Service only 
Tel 16151 244.5148 

TEXAS 
P 0 Box 1270 
201 E Arapaho Rd 
Richardson 75080 
tel 12141 131 ,6101 

P 0 Box 27409 
6300 WeStpark Dove 
Suite 100 
Houston 77027 
To 17131 781-6000 

205 Bay Mitchell 13080 
San Antonio 78226 
Tel 15121 434-8241 

UTAH 
2150 3270 West Street 
Salt Labe City 84119 
Tel 18011 487-0715 

VIRGINIA 

PMedOi“ElolmOn124778 
No 7 Koper Exec Center 
Suite 212 Nmk 23502 

lei 1804149110261 19489571 1026 7 
P  

2914 Hungary Springs Road 
Richmond 23228 
lei ( 8041 28S-3131 

WASHINGTON 

B1e20e3'°11'141°11" Offi ce 
P E 

Bellevue 98004 
Tel 12061461 3971 
TWX 910-113-2446 

WEST VIRGINIA 
Medical Analytical Only 
Charleston 
lei . 3041 345•1640 

WISCONSIN 
9004 Wed Lincoln Aye 
Wont Allis 53227 
To / 41 ie 541.0560 

FOR U S AREAS NOT LISTED 
Contad the regime office 
nearest you Anante Georgia 
North Hollywood California 
Rockville Maryland Roiling Meadows 
nun., their complete 
addresses are ksted aboye 

'Sarvice Only 

I 71 


