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Section 1

SECTION |
GENERAL INFORMATION

1-1. INTRODUCTION.

1-2. This section contains general information about the
Model 3320A/B Frequency Synthesizer. A general descrip-
tion plus information on specifications, accessories, and
instrument identification is given.

1-3. SPECIFICATIONS.

1-4. Table 1-1 is a complete list of the Model 3320A/B
critical specifications that are governed by tolerances. Table
1-2 contains general information that describes the opera-
ting charactexstics of the 3320A/B.

1-5. Any change in the specifications due to manufac-
turing, design, or traceability to the U.S.National Bureau of
Standards will be covered by revised pages in this manual.
This manual supercedes all previous information concerning
specifications of the 3320.

1-6. DESCRIPTION.

1-7. The Hewlett-Packard Model 3320A/B Frequency
Synthesizer provides accurate and stable frequencies from
0.001 Hz to 12.9999 MHz. Frequency selection is by three
controls that provide three digits of resolution plus an

Table 1-1. Specifications.

Frequency accuracy
Vernier Out: * 0.001% of setting for 6 mo. 0°C to 56°C.
Vernier In: + 0.01% of range for 6 mo, 0°C to 55°C.

Frequency stability
Long term: * 10 parts in 106 of setting per year (Vernier Qut)
with ambient temperature reference, Optiona! high stability
crystal reference oven available (Option 002).

Signal to phase noise ({integrated). > 40dB in 30 kHz banrd,

excluding = 1 Hz, centered on carrier.10 MHz range, Vernier
Out. Improves on lower frequency ranges.

Spurious: > 60 dB down.

Amplitude accuracy 0
+26.99 dBm (20 C to 30 C).

Harmonic distortion: with output frequencies > 0.1% of range at
full output amplitude any harmonically related signal will be less
than the following specified leveis.

- 60 dB with output from 5 Hz to 100 kHz.
- 50 @B with output from 100 kHz to 1 MHz.
- 40 dB with output from 1 MHz to 13 MHz.

3320A AMPLITUDE SECTION

Amplitude: maximum 2 V rms £ 10% open circuit,
maximum 1V rms + 10% into 50 Q.

Frequency response: * 2 dB over total range.

3320B AMPLITUDE SECTION
(absolute):

+0.05dB at 10kHz and

Attenuator accuracy (10 kHz reference): + 0.02 dB/10 dB step.

Frequency responsa (10 kHz reference):

3320B ATTENUATOR SETTINGS (dBm) SPECIFICATION (dB)
Standard Option 001 LEVELING OFF LEVELING ON {> 10 Hz)

+26.99 to +24.99 to

+05 + 0.05
- 3.00 - 5.00
- 301t - 5.01to

+05 +0.1
- 2300 - 25.00
- 23.01 10 - 25.01 to

+05 + 02
- 563.00 - 55.00
- 53.01 to - 55.01 t0

+05 +04
- 69.99* - 69.99**

* -73.00 dBm, remote control.
** .75.00 dBm, remote control,

1-1
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Table 1-2.

Model 3320A/B

General Information.

Frequency range:
Frequency ranges:

0.01 Hz 10 13 MHz in 7 ranges.
10 MHz
1000 kHz
100 kHz
10 kHz
1000 Hz
1?8 :j} Optional
30% overrange on all ranges.

Frequency resolution:

Range Vernmer Out Vernier In Vernier In
{local or remote} (local) (remote)

10 MHz 10 kHz 10 Hz 1 kHz
1000 kHz 1 kHz 1Hz 100 Hz
100 kHz 100 Hz 0.1 Hz 10 Hz
10 kHz 10 Hz 0.01 Hz 1 Hz
1000 Hz 1 Hz 1 mHz 0.1 Hz
100 Hz 0.1 Hz 0.1 mHz 0.01 Rz
10 Hz 0.01 Hz 0.01 mHz 0.001 Hz

Internal frequency standard: 20 MHz ambient temperature crystal.
Optional 5 MHz reference crystal oven available (Option 002).

Phase locking: the 3320A/8 may be phase locked with a3 200 mV to
2V rms signal that is any subharmonic of 20 MHz from 1 MHz
through 10 MHz (e.g., 1MHz, 2MHz, 2.5 MHz, 5 MHz,
10 MHz). BNC female connector.

Rear panel output: front or rear panel output is available. Can be
eastly changed by routing internal cable to front or rear female
BNC connectors. No degradation of performance for rear panel
output.

Auxiliary outputs

Tracking output: 20 MHz to 33 MHz affset signal. Tracks main
output with 20 MHz offset. Rear panel female BNC,
> 100 mV rms/50 Q.

1 MHz reference output: sine wave, rear
> 220 mV rms/50 Q (> 0 dBm/50 §2).

Low fevel output: same frequency as main output but remains
between 50 mV rms and 158 mV rms (into 50 ) depending
on main output level setting. May be used as counter output if
wanted. Rear panel fermale BNC, sine wave,

panei female BNC,

3320A AMPLITUDE SECTION

Amplitude range: 0 dBm to + 13 dBm range through 3/4 turn front
panel control {not programmable).

Output impedance: 50 Q.
33208 AMPLITUDE SECTION
Amplitude range: + 2699 dBm (1/2 watt) to - 69.99 dBm
(- 73.00 dBm under remote control) into 50 Q. (+26.99 dBm =
5V rms into 50 Q).

Amplitude resolution: 0.01 dB.

QOutput impedance: 50 Q.
GENERAL 3320A/B

Operating temperature: 0°C t0 55°C.

Storage temperature: - 40°C to + 70°C.

Power requirements: 115V or 230V * 10%, 48 Hz to 63 Hz,
< 110 W, {400 Hz operation on special basis).

Weight
3320A: 45 ib. (20,4 kg).
Shipping: 59 ib (26,7 kg}.
33208: 47 lo. (21,3 kg).
Shipping: 61 Ib. (27,5 kag}.

Outline drawing:

IS PP op——
n

OPTIONS

75 Ohm Output Impedance
Option 001 3320A/8

Attenuation and output referenced to 75 Q2.

Amplitude range {(3320B only): +2499dBm to -69.93dBm
(-75.00dBm under remote control) into 75 5. (3320A
only): -2dBmto+ 11 dBminte 75 Q2.

Reference Crystal Oven™*
Option 002 3320A/8

5 MHz crystal in temperature stabilized oven.
Long term stability: + 1 part in 108/dav.
+ 1 partin 107/mo.
Frequency accuracy: = 1 partin 10’ of setting per month.
For field instaliation order accessory kit HP 11237A.

Parallel BCD Remote Control*
Option 003 3320A Only

Allows digital remote control of frequency anly on 3320A. Digital

control of output level is not avallable on 3320A. The most

significant digit of the Vernier may be programmed thus giving four

digits, plus 30% overrange, control of frequency in seven ranges

{two are optional).

Control lines required: 24 plus remote line.

Logic fevels: TTL, 1" state low, non-isolated.

Frequency switching and settling time: * 0.01% range,
+ 0.001% range, 60 ms.

For field installation order accessory kit HP 11238A.

15 ms,

Parallel BCD Remote Control*
Option 004 33208 Only

Allows full digitat remote control of frequency and amplitude,

Four digits of frequency, overrange, frequency range, Vernier
In/Out, four digits of amplitude, and leveling loop response times
are alt controlled digitally. All front pane controls, except line
switch, are disabled in remote.

Control lines required: 40 plus remote line.

Logic levels: TTL, 1" state low, non-isolated.

Frequency switching and settling time: + 0.01% range,
+ 0.001% range, 60 ms,

Amplitude switching and settling time: < 1.5 5 to rated accuracy.

For field installation order accessory kit HP 112338B.

15 ms;

1-2
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Section I

Table 1-2. General Information (cont’d).

GPIB Remote Control*
QOption 007 33208 Only

Allows bit-parallet word-serial digital remote control of all
functions. A 3320B with this option will recognize an address
and then accept instructions in a serial fashion. Instructions are in a
7-bit parallel] ASCII code. Due to the addressing feature, up to ten
3320B’s (with this option) may be programmed from one program-
mer, The HP 3260A Marked Card Programmer may be used as a
programmer for this option.

This option requires 8 digital input lines for full control.@ Seven
of the eight are programming input lines and one is a data command
line.

Full digital isolation is standard with this option.

Timing: max of 5 ps per word required to input program data,

Logic level requirements: (same as parallel 8CD remote)}. Switching
and settling times for frequency and amplitude are the same as with
the parallel BCD remote option. For field installation, order
accessory kit HP 112398.

Logic Level Requirements for Al} Digital Remote Control Options.

State Reguirements
O0V1to04V (5mA max.}or
contact closure to ground
through < 80 ohms.

“Low” {logical **1"")

*“High’” {logical "0"") + 2.4 V 1o+ 5V or removal of

contact closure to ground.

100 Hz and 10 Hz Ranges*
Option 006 3320A/8

Adds two lower frequency ranges, 100.0 Hz and 10.00 Hz, yielding
greater resolution for low frequency outputs (see resolution section
of specifications). These two ranges are fully programmable if digital
remote options are installed.

For field installation order accessory kit HP 11240A.

*Field installable.

@ Except last vernier digit and line switch.

overrange digit, and a vernier control that provides two
digits of resolution. A range control provides five ranges of
1000 Hz, 10 kHz, 100 kHz, 1000 kHz, and 10 MHz. The
output frequencies are derived from a precision single
frequency source by an indirect synthesis technique.

1-8. In the 3320A, the output amplitude is selected by a
0—13 dBm continuous potentiometer. Maximum output
voltage is 1V rms into 50 §2. The 3320B has a range of
+26.99 dBm to 69.99 dBm with a resolution of 0.01 dB.
The output amplitude can be selected in steps of 0.01 dB,
0.1 dB, 1.0 dB, or 10 dB. Maximum output voltage of the
3320Bis 5 V rms into 50 2.

1-9. OPTIONS.

1-10. The 3320A/B series of instruments include a total of
nine options. These options are as follows:

3320A 3320B N
Options  Options Description
001 001 75 £ Output Impedance
002 002 Reference Crystal Oven_
003 004 Parallel BCD Remote Control
006 006 100 Hz and 10 Hz Ranges
007 GPIB Remote Contro}

1-11. The 3320B Option 007, GPIB (General Purpose
Interface Bus) Remote Control utilizes a seven line data
bus, a three line transfer bus, and four additional control bus
lines to manage the flow of information over the data bus
and the transfer bus. Data information is transferred in an
ASCIl (American Standard Code for Information Inter-
change) code. For more information concerning this and
other options, refer to Table 1-2, Section III, or your local
Sales and Service Office.

1-12. ACCESSORIES SUPPLIED.

1-13. Accessories supplied with the 3320A/B are listed in
Table 1-3.

Table 1-3. Accessories Supplied.

-hp- Modet

[o)
or Part No. ty

Description

0332084401 1
11235A 1

Rack Mounting Kit
GPIB Adapter

1-14. ACCESSORIES AVAILABLE.

1-15. Accessories available for the 3320A/B are listed in
Table 14.

Table 14. Accessories Available.

-hp- Model Description
or Part No.
3260A Marked Card Programmer
11237A Option 002 Kit
11238A Option 003 Kit {A only)
112388 Option 004 Kit (B only)
112398 Option 007 Kit (B only)
11240A Option 006 Kit
11048C 50 Q Feedthrough
110948 75 § Feedthrough (Opt. 001 only)

1-16. INSTRUMENT AND MANUAL IDENTIFICATION.

[-17. This manual applies to instruments with the serial
number prefix shown on the title page. If changes have
been made in the instrument since this manual was printed,
a “Manual Changes” supplement supplied with the manual
will define these changes. Be sure to record these changes in
your manual. Backdating information in Section VIII
adapts the manual to instruments with serial number
prefixes lower than those shown on the title page. Part
numbers for the manual and the microfiche copy of the
manual are also shown on the title page.

1-3




SECTION I
INSTALLATION

2-1. INTRODUCTION.

2-2. This section contains information and instructions
necessary for the installation and shipping of the Model
3320A/B Frequency Synthesizer. Included are initial
inspection procedures, power and grounding requirements,
environmental information, power cord information, inter-
facing and instructions for repackaging for shipment.

2-3. INITIAL INSPECTION.

2-4. This instrument was carefully inspected both mechani-
cally and electrically before shipment. It should be free of
mars or scratches and in perfect electrical order upon
receipt. To confirm this, the instrument should be inspec-
ted for physical damage in transit, and the electrical
performance should be tested using the procedure outlined
in Paragraph 5-7. If there is damage or deficiency, see the
warranty inside the front cover of this manual.

2-5. POWER REQUIREMENTS.

2-6. The 3320 can be operated from any source of 115V
+10% at 48 to 66 Hz. The power receptacle on the rear
panel contains the switch for selecting 115V or 230V
operation and the input power fuse. The instrument leaves
the manufacturer with the 115V/230V switch in the
115V position, It is necessary to set the switch in the
230 V position when operating from a 230 V source. Use
the following procedure and Figure 2-1 for setting the
115 V/230 V switch:

a. Disconnect power cord and slide the cover to the left
to gain access to the fuse compartment (Figure 2-1a).

b. Remove the Line Fuse by pulling outward on the
Fuse Puller (Figure 2-1Db).

c. With the Fuse Puller positioned as shown (Figure
2-1c), set the 115 V/230 V Selector Switch to the position
that corresponds with the line voltage to be used.

d. Replace the Line Fuse usinga 3 A, 250V for 115V
operation or a 1.5 A, 250 V for 230 V operation.

2-7. GROUNDING REQUIREMENTS.

2-8. To protect operating personnel, the National Electrical
Manufacturer’s Association (NEMA) recommends that the
instrument panel and cabinet be grounded. The Model
3320A/B is equipped with a threeconductor power cable
which, when plugged into an appropriate receptacle,

grounds the instrument. The offset pin on the power cable
is the ground wire.

2-9. To preserve the protection feature when operating the
instrument from a two-contact outlet, use a three-prong to
two-prong adapter and connect the pigtail on the adapter to
power line ground.

2-1c.

1. POWER CORD RECEPTACLE

2. FUSE COMPARTMENT COVER
3. 115 V/230 VSELECTOR SW|TCH
4. FUSE PULLER

5. LINE FUSE

Figure 2-1. Power Module.
2-1
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2-10. ENVIRONMENTAL REQUIREMENTS.

2-11. The Model 3320A/B is equipped with a cooling fan
mounted on the rear panel. The instrument should not be
mounted in any manner which would obstruct the flow of
air into the rear panel and out the perforated covers. The
filters for the cooling fan can be removed and replaced or
flushed with soapy water. Two extra filters are furnished as
spares. The Model 3320A/B should not be operated where
the ambient temperature range exceeds 0° C to 35° C
(32° F to 131° F) or stored where the ambient tempera-
ture range exceeds - 40° C to 70° C (-40° F to 158° F).

2-12. REPACKAGING FOR SHIPMENT.

2-13. The following paragraphs contain a general guide for
repackaging the instrument for shipment. Refer to Para-
graph 2-14 if the original container is to be used;2-15 if it
is not. If you have any questions, contact your nearest -hp-
Sales and Service Office (See Appendix B for office
locations).

2-14. Place the instrument in the original container with
appropriate packing material and seal well with strong tape
or metal bands.

2-15. If the original container is not to be used, proceed as
follows:

a. Wrap the instrument in heavy paper or plastic before
placing in an inner container.

b. Place packing material around all sides of the
instrument and protect the panel face with cardboard
strips.

c. Place the instrument and the inner container in a
heavy carton or wooden box and seal with strong tape or
metal bands.

d. Mark the shipping container “DELICATE INSTRU-
MENT”, “FRAGILE”, etc.

NOTE

If the instrument is to be shipped to Hewlett-
Packard for service or repair, attach a tag to the
instrument identifying the owner and indicating
the service or repair to be accomplished. In-
clude the model number and full serial number
of the instrument. In any correspondence,
identify the instrument by model number and
Jull serial number.

2-16. POWER CORDS AND RECEPTACLES.

2-17. Figure 2-2 illustrates the standard power receptacle
(wall outlet) configurations that are used throughout the
United States and in other countries. The -hp- part number
shown directly above each receptacle drawing is the part

2-2
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number for a 3320 power cord equipped with the appropri-
ate mating plug for that receptacle. 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. The 3320 power cord, power input
receptacle and mating connectors meet the safety standards
set forth by the International Electrotechnical Commission
(IEC).

8120-1689 8120-1369 8120-135I 8120-1348

sSTD-8-2878

Figure 2-2. Power Receptacles.
2-18. INTERFACING.
2-19. Remote BCD Options.

2-20. The 3320A Option 003 and the 3320B Option 004
are designed for remote programming from an external
BCD source. The remote input/output connector is shown
in Figure 2-3. A complete description of the input/output
signals and logic levels is given in Section III.

2-21. An interfacing connector (-hp- Part Number
1251-3056) and two connector covers (-hp- Part Number
10513-4001) are supplied for external connections. This
connector can be wired to contribute to the user’s
application. A field installation kit (-hp- Part Number
11238A for the 3320A, or 11238B for the 3320B) is
available for converting a standard 3320A or 3320B to a
BCD remote controlled option. Installation instructions are
supplied with the kit.

284

33204/68 B-333s

Figure 2-3. BCD Remote Connector.

2-22, Remote GPIB Option.

2-23. The 3320B Option 007 is designed for remote
programming from an external GPIB (General Purpose
Interface Bus, see Paragraph 1-11) source. The remote
input/output connector is shown in Figure 24. A complete
description of the input/output signals and logic levels
required is given in Section III.
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13704/8 8330

Figure 2-4. GPIB Remote Connector.

2-24. Remote programming sources for the 3320B Option
007 include the -hp- Model 3260A Marked Card
Programmer, the -hp- 9800 series Calculators, and the -hp-
2100 series computers. The -hp- 11235A Adapter must be
used to interface all -hp- GPIB sources to the 3320B remote
input.

2-25. There are three GPIB bus cables availabie (See Table
2-1). Up to 15 instruments may be connected in parallel
using these cables; however, the following two restrictions
must be observed.

1. When more than two instruments are connected to
the bus, the cable length added for each additional
instrument cannot exceed six feet per unit.

2. The total cable length to all units cannot exceed
51 feet.

The cables are listed with their respective lengths, in Table
2-1. A typical bus system is shown in Figure 2-5.

Table 2-1. GPIB Bus Cables.

Accessory Number Length
10631A 3 ft,
10631B 8 ft.
10631C 12 ft.

2-26. The -hp- Modet 3260A Marked Card Reader supplies
its own 1nterface cable. If the card reader cable is -hp- Part
No. 03260-61607 an 11235A Adapter must be used to
interface the card reader to the 3320B. If the card reader
cable is -hp- Part No. 03260-61605, the 11235A Adapter is

Section 11

not required. However, the following card reader cable
modification must be performed for proper operation.

3260A CABLE (03260-61605) MODIFICATION

(For use with 3320B Option 007)

1. Remove the four screws holding the cover on the
interface card on the end of the W1 Cable.

2. Move the violet wire to pin 8.

3. Move the white wire to pin 18.

4. Move the key from pin J to pin T.
5. Replace the screws and covers.

6. The modification is complete.

2-27. The -hp- 9800 series Calculators can be interfaced to
the 3320B using the -hp- 11144A Interface Card, a
10631 A/B/C GPIB bus cable, and the 11235A Adapter.

2-28. The -hp- Model 2114, 2115, 2116 or 2100 computers
can be interfaced using the -hp- Model 59310 Interface Kit.
The 59310 kit includes an interface cable, a computer 1/O
card, and computer programmming instructions. An -hp-
11235A Adapter must be used to interface the cable
supplied with the 59310 kit to the 3320B.

9820A
CALCULATOR 34904
OR ovM
(TALXER)
(LISTENER)

PETATTR —

32604
MARKED CARD
PROGRAMMER
(CONTROLLER)

[ —

GPB
BUS
CABLES
M~ 6 FT. MAXs »/J
FREQUENCY 33208
COQURTER FREQUENCY

{TALKER)
{LISTENER)

SYNTHESIZER
{LISTENER)

33204/8 B-3824

Figure 2-5. Typical GPIB Bus System.
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Model 3320A/B

MEWLET

33208 FREQUENCY SYNTHESIZER
Y ¢ PACKARD

S REMOTE

© <2659 sBm MAX OUTRUT

33208+-D-2285

@ O ® O o 0o

Frequency control for most significant digit of output
frequency. Also controls overrange digit (Paragraph 3-7).

Frequency controls for second and third significant digit of
output frequency (Paragraph 3-7).

Vernijer: Controls two least significant digits of frequency
(Paragraph 3-7).

VERN IN/VERN OUT: Turns vernier oscilfator on or off
(Paragraph 3-7).

RANGE: Controls range of frequency. 5 ranges in standard
instrument - 1000 Hz, 10 kHz, 100 kHz, 1000 kHz, 10 MHz
(Paragraph 3-7}.

LINE: Power on/off control.

LEVELING: Controls the amplitude stability. Short loop
for < 10 Hz. Long loop for > 10 Hz (Paragraph 3-12).

AMPLITUDE: Sets output amplitude from + 26.92 dBm to
- 69.99 dBm (Paragraph 3-9).

Output jack: 3320A =1 V rms into 50 ohms. 0-13dB con-
tinuous adjustment. 3320B = 5V rms into 50 ohms.
+ 2699 dBm=-69.99 d8m, 0.01 dB resolution.

Rear output: Same output as front pane’ output jack. Must

move cable connector to rear jack from front jack.
(See Section V111, Manual Backdating)

LOW LEVEL OUTPUT: Comes through 30 dB pad from
output amplifier. Amplitude follows electronic attenuator
setting (9.99 dB).

20—33 MHz: Output from Mixer board. Indicates selected
frequency out of Frequency Generating portion of Synthe-
sizer (tracks front panel with 20 MHz offset) .

@ 1 MHz: Divided outlput of Reference Oscillator out of

Reference Phase Lock board.

Remote input connector for options 003, 004, and 007 (BCD
and GPiB) (Paragraphs 3-14, 3-17).

@ External Phase Lock: Input for Reference 5 MHz External

Oven or External Phase Lock Signal.

Ac power input: Includes input power assembly.

@ Option 002 Reference Oscillator, 5 MHz crystal oscillator

output and adjustments.

30

Figure 3-1. Controls, Indicators, and Connectors.
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SECTION Il
OPERATING INSTRUCTIONS

3-1. INTRODUCTION.

3-2. This section contains information necessary for opera-
tion of the -hp- Model 3320A/B Frequency Synthesizer.
Included are descriptions and identification of front and
rear panel controls, indicators and connectors, operating
instructions, and remote programming information.

3-3. CONTROLS, INDICATORS and CONNECTORS.

34. A brief description of each control, indicator and
connector is given in Figure 3-1. Controls, indicators and
connectors requiring additional information are referenced
to descriptive paragraphs within this section.

3-5. FRONT PANEL OPERATION.

3-6. The following paragraphs contain information for
setting frequency, amplitude and leveling. Also included is
information on remote programming and input/output
connectors.

3-1. Frequency.

3-8. The 3320A/B provides five digits of frequency resolu-
tion plus an overrange digit. The frequency is determined
by the position of the RANGE control, the two Vernier
controls (VERN IN/VERN OUT and vernier frequency),
and the three FREQUENCY controls. The three FRE-
QUENCY controls set the three most significant digits and
the overrange digit. The RANGE control places the decimal
point. The vernier controls allow the operator to adjust two
additional digits of frequency from 00 to 99. When the
vernier control is in the VERN OUT position, these
additional digits are always 00. Table 3-1 shows the control
settings for maximum output in each of the five range
positions.

Table 3-1. Freguency Control Settings.

Range Frequency Digits Vernier Digits
(MAaX) (MAX)
Hz 1299. 99
kHz 12.99 99
kHz 1289 99
kHz 1299. 99
MHz 1299 99
3-9. Amplitude.

3-10. The 3320A output amplitude is adjusted by a

0—13 dB potentiometer. Maximum output voltage for the
3320Ais 1 V rms into 50 ohms or 2 V rms open circuit.

3-11. The 3320B output amplitude is adjusted by four
front panel AMPLITUDE controls. Qutput levels from
+26.99 dBm to -69.99 dBm with a resolution of 0.01 dB
are obtainable. Each amplitude control operates indepen-
dently, allowing changes of 0.01 dB, 0.1 dB, 1 dBor 10 dB
in the output level. Maximum output voltage is 5V rms
into 50 chms or 10 V rms open circuit.

3-12. Leveling.

3-13. The 3320B frequency response is determined by the
position of the LEVELING control. For frequencies below
10 Hz, the LEVELING control should be in the OFF
position. This prevents the thermopile in the leveling loop
from responding to the instantaneous value of the output
sinewave. For frequencies above 10 Hz, the thermopile will
respond only to the true rms value of the output frequency,
therefore, the LEVELING control should be in the ON
(> 10 Hz) position.

3-14. REMOTE BCD PROGRAMMING.

3-15. The 3320A Option 003 and 3320B Option 004 can
be remotely programmed with an 84-2-1 BCD code. All
functions of the 3320A can be programmed with the
exception of amplitude, the fast vernjer digit, and the
power switch. All functions of the 3320B can be program-
med with the exception of the last vernier digit and the
power switch. There is no internal storage capability,
therefore, the program lines must be hetd until the program
is changed. Figure 3-2 shows the BCD input connector and
the signal inputs for each pin. Paragraphs 3-16 thyough 3-33
explain each input/output signal. Logic levels for the BCD
input/outputs are as follows:

State Requirements
L = LOW (logical *17) OV to 04V (5mA
max.) or contact clo-
sure to ground through
<80 ohms.
H = HIGH (logical “0”) +24V to+5V orre-

moval of contact clo-
sure to ground.

3-16. Remote Enable.

3-17. The signal input labeled REN controls the remote/
local mode of operation (REN LOW = remote, REN HIGH
= local). When the 3320A/B is programmed to the remote
mode, the front panel controls have no effect.

3-1
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Figure 3-2. BCD Input Connector.

3-18. 3320B Amplitude.

3-19. The 16 signal inputs prefaced A control the four
amplitude digits and the sign of the amplitude. The inputs
representing each digit are as follows:
Al
A2 = L . .
A4 least significant digit of amplitude

A8

Al0

:4218 H second significant digit of amplitude

A80

A100

A200 P . .
as00 I third significant digit of amplitude

A800

3-2

A1000

A2000 most significant digit of amplitude
A4000

Asign —  polarity of amplitude

Each digit is programmed by applying an 84-2-1 BCD code
tepresenting the digit desired. The three least significant
digits can be selected from 0 to 9. The most significant digit
can be selected from O to 7. The A sign input determines
the polarity of the amplitude. For a + dBm the input level

must be HIGH. For a - dBm the input level must be LOW.

When remote programuming is used, the mini-
mum output is -73.00dBm (-75.00 dBm
Option 001). If the 3320B is programmzd for a
lower level, the output voltage increases.
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Example amplitude program:

desired amplitude = -12.34 dBm

LSD 2nd SD

Al = H Al0 = L

A2 = H A20 = L

A4 = L A40 = H

A8 = H A80 = H
3rdsSD MSD and Sign
A100 = H Al000 = L
A200 = L A2000 = H
A400 = H A4000 = H
A800 = H Asign = L

3-20. Frequency.

3-21. The 13 signal inputs prefaced F control the three
most significant frequency digits plus the overrange digit.
The inputs representing each digit are as follows:

Fl
F2
F4
F8

— least significant digit of frequency

Fio
F20
F40
F80

—~ sccond significant digit of frequency

F100
F200
F400
F800

~ most significant digit of frequency

P

F1000 — overrange digit

Each digit is programmed by applying an 84-2-1 BCD code
representing the digit desired. All frequency digits can be
selected from O to 9. The overrange digit can be eithera 0
or a 1. NOTE:Although rthe maximum frequency of the
33204/B is specified as 12.99 MHz, it is possible to
program a higher frequenicy. However, the response is not
specified and will deteriorate.

Example frequency Program:

desired frequency = 12.34 MHz *

LSD 2 nd SD
Fl = H F10 = L
F2 = H F20 = L
F4 = L F40 = H
F8 = H F80 = H

Section 111

3rd MSD Overrange
F100 = 1 F1000 = L
F200 = L

F400 = H

F800 = H

* MHz RANGE programmed (See Paragraph 3-24).

3-22. Vernier.

3-23. The signal input prefaced V and the four signal
inputs prefaced VF control the vernier in/out and the
vernier frequency. Programming conditions for vernier
infout are HIGH = out and LOW = in. Only the first
vernier digit can be remotely programmed. Programming is
accomplished by applying an 84-2-1 BCD code repre-
senting the digit desired.

3-24. Range.

3-25. The three signal inputs prefaced R control the
position of the range switch. Each position is designated by
a number. There are five range positions available (seven in
the 3320A/B Option 006). Programming is accomplished
by applying a 4-2-1 BCD code representing the number for
the range position desired. The following list identifies the
range position by number and respective range:

?; “1)8 g;}Option 006
2=1000 Hz
3= 10kkHz
4= 100 kHz
S= 1000 kHz
6= 10MHz

3-26. Leveling.

3-27. The signal input labeled Leveling controls the leveling
mode of operation (leveling HIGH = ON (> 10 Hz), leveling
LOW = OFF). The programmed frequency (or group of
frequencies) must be considered when selecting the leveling
mode. If a frequency of 10 Hz or less is programmed, the
leveling should be programmed OFF. This will eliminate
any distortion of the 3320B output caused by the leveling
loop (see Paragraph 3-12). If a frequency greater than
10 Hz is programmed, the leveling should be programmed
ON (> 10 Hz).

3-28. Delay and Response.

3-29. The two signal inputs prefaced D and the signal
input/outputs labeled Delay Flag, L Delay Initiate, H Delay
Initiate, + Ref. and + Ref. Delay Flag control the delay and
response time of the 3320A/B.

3-30. The delay is simply an internal clock which counts
for the time interval programmed by the D1 and D2 inputs.
During the count sequence, the clock outputs a flag to the
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external controller. This flag can be monitored to
determine the accuracy which the 3320A/B frequency and
the 3320B amplitude has settled. Table 3-2 lists the delay
codes, the clock time interval and the tolerances to which
the frequency and amplitude have settled. Figure 3-3 shows
the timing sequence of the delay.

3-31. The delay sequence is started by programming a
Delay Initiate (data strobe). Two Delay Initiate inputs are
available. If the strobe output from the external controller
is HIGH true, the H Delay Initiate input must be used. If
the strobe output from the controller is LOW true, the L
Delay Initiate input must be used.

NOTE

The H Delay Iniate input is not TTL compa-
tible. It may require a minimum of +4V
applied to this input to initiate the delay
sequence.

3-32. There are also two delay flag (Holdoff Flag) outputs
available. The L Delay Flag output is standard LOW true
TTL logic. When it is necessary to have a HIGH true delay
flag, the positive reference voltage from the external
controller (such as the -hp- 12556A 40 bit BCD Interface
Card) can be applied to the + Ref. input. The + Ref. Delay
Flag will be held at the + Ref. potential while the delay
sequence is in progress. When the delay sequence is
completed, the + Ref. Delay Flag wili go LOW.

3-33. When the 3320B is programmed for a low frequency
(below 1000 Hz) and the leveling is ON (> 10 Hz). the
output can become distorted due to the response of the
3320B amplitude section. This response can be slowed to
eliminate the distortion. This is accomplished by pro-
gramming a delay code of 3. With all other delay codes, the
response is in the fast mode. When the 33208 is in the local
mode, the response is always in the slow mode.

NOTE

When going from local to remote, the response
is automarically set to the fast mode (delay
code 0) Therefore, if low frequencies are
programmed, the response should be set to the
slow mode (delay code 3).

*5
PROGRAM LINES
0 =ddies Ewih -

*7 DELAY INITTATE /

PULSE wIDYH 300 Nsec 10 15msec

. DATA

l\NITI»‘\YES DELAY SEQUENCE Ow iSYROBE

S - —— - f TRaILNG EDGE

&DELAY INITIATE

— e —— 33204-B-2362
DELAY TIME VARIABLE
(Sea tonle 3-2)

Figure 3-3. BCD Timing Sequence.
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Table 3-2. Amplitude and Frequency Settling Times.

Model 3320A/B

Delay Time % of Range Amptitude
Code Interval Frequency Tolerance
Tolerance

0 15 ms .01 - -

1 60 ms .001 - —

2 300 ms - - 1%
*3 1500 ms _ - within rated

accuracy

* Response in slow mode (See Paragraph 3-33).

3-34. REMOTE GPIB PROGRAMMING.

3-35. The GPIB (General Purpose Interface Bus) remote
control option permits the Model 3320B to operate on a
single data/control bus with several other instruments. A
typical GPIB bus system is shown in Figure 4-8. Each bus
contains eight data lines and seven control lines. The ASCIL
(American Standard Code for Information Interchange)
code format is used to transfer data on the eight data lines.

3-36. A total of 1S instruments may be connected in
paralle]l to the bus. Each instrument on the bus is assigned
an address (or addresses) so that it can be selected
individually by an external controller. This enables the
external controller to determine which instruments will be
communicating on the bus at any given time. An instru-
ment will have a listen address if it can receive data, a talk
address if it can transmit data, or both 2 listen and a talk
address if it can both receive and transmit data. For
example, the 3320B GPIB option has only a listen address,
which allows the controlling instrument to instruct the
3320B to receive programming information as outlined in
the following paragraphs.

Table 3-3. Addressing Codes.

Address| 40 {20 | 10 | 4 \ 2 | 1
40 |1 0 0 0 0 0
41 |1 0 0 0 0 1
42 |1 0 0 0 1 0
43 1 0 0 0 1 1
44 |1 0 0 1 0 0
45 1 0 0 1 0 1
a6 11 0 0 1 1 0
a7 |1 0 ) 1 1 1
B0 |1 0 1 0 0 0
51 |1 0 1 0 0 1
s2 |1 0 1 0 1 0
53 |1 ) 1 0 1 1
54 1 0 1 1 0 0
55 1 0 1 1 0 1
56 1 0 1 1 1 0
57 |1 0 1 1 1 3
60 |1 1 0 0 0 0
61 |1 1 0 0 9 1
62 1 1 0 0 1 0
63 |1 1 0 0 1 1
64 1 bl 0 1 0 0
65 |1 1 0 1 0 1
66 |1 1 0 1 1 0
67 |1 1 0 1 1 1
70 |1 1 1 0 0 0
VAl 1 1 1 0 0 1
72 |1 1 1 0 1 0
73 |1 1 1 0 1 1
74 |1 1 1 1 0 0
75 |1 1 1 1 0 1
76 1 1 1 1 1 0
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3-37. The listen address for the 3320B is normally the
ASCII character 3, octal code 063, but may be changed by
means of internal jumper wires on the GPIB Input
Assembly (A37). Instructions for changing the address are
given in Note 2, Figure 7-14. Table 3-3 lists the different
addresses which can be assigned.

3-38. A principal advantage of the GPIB bus system is that
all information is routed over the same 15 lines. For this
reason standard cables are used to connect each instrument
to the bus. Section: II lists the GPIB bus cables available.

3-39. For convenience and brevity, each GPIB bus signal
line is identified by a mnemonic, which is an abbreviation
of the signal name. Table 34 lists the seven control lines
and eight data lines used on the GPIB bus.

Table 3-4. GPIB Bus Signal Mnemonics.

Mnemonic Signal Name
DAC Data Accepted
DAV Data Valid
MRE Multiple Response Enable
REN Remote Enabie
RFD Ready For Data
SRQ Service Request
EOP End Output
D101
D102
D103
DI04 Data nput/Output
DI05 bits 1 through 8.
D106
Dlo7
Dl10o8

3-40. An H preceding a mnemonic indicates that the signal
is HIGH true, L indicates LOW is true. For example, L
DAYV indicates that a LOW true signal is required for a data
Valid signal. All GPIB lines are LOW true except H RFD
and H DAC, which are HIGH true. Table 1-2 lists the signal
levels required.

NOTE

In the 3320B the Data Input{/Output bit 8
(DI08) and Service Request (SRQ) are not used
(no connections).

3-41. All 3320B front panel functions are programmable
with the exception of the last vernier digit and the line.
Table 3-5 lists each of the functions and the octal codes,
the ASCII character for each code, and the seven bit binary
code for each octal code. The binary code is applied to the
seven Data Input lines on the remote input/output con-
nector. Figure 3-4 shows the remote connector pin numbers
and the input/output signals for each pin.

Section 111

Table 3-5. ASCIli Programming Codes.

Character Octal Binary

? 077 0111111 *Address clear

A 101 1000001 Amplitude preface

C 103 1000011 Command (initiates delay)
D 104 1000100 Delay code preface

F 106 1000110 Frequency preface

K 113 1001011 Vernier “IN""

M 115 1001101 Vernier “OUT"

R 122 1010010 Range preface
\" 126 1010110 Vernier preface

+ 053 0101011 Polarity of amplitude
- 055 0101101 Polarity of amplitude
0 0680 0110000

1 061 0110001

2 062 0110010

3 063 0110011

4 064 0110100 Digits for address*;
5 065 0110101 amplitude, frequency,
6 066 0110110 vernier, etc.

7 067 0110111

8 070 0111000

9 071 0111001

054 0101100 Function execute
I 111 1001001 Local enable

* Address and clear must be accompanied by an MRE. On the
3260A Card Reader, MRE = 200 (address = 267, ctear = 277).

Range Codes

Character Range
0 10 Hz aptional
1 100 Hz (A6 assembly)
2 1000 Hz
3 10 kHz
4 100 kHz
5 1000 kHz
6 10 MHz
CIRCUIT SIDE COMPONENT SIDE
BOYTOM TOP
— Iy N
GND OA GND [
(L) DatalnputBit2 [CDO B (L) Data (nput 8it1 | CTD 2
(L) Data InputBit4 [ C (L) Data input Bit3 [ O 3
(L) DataInputBit6 [CO D (L} DatainputBits | D 4
COE (L) DatainputBit? [ D 5
(L) Oata Vahd CF (L) Remote Enable | 6
(H) Ready ForData |CD H (H) Data Accepted | 7
(L) End Output (@B (L} Muluple Response | O 8
K Enable 9
Ol {L) Delay Flag (@I {1]
M on
ON O
[any i
R 14
(@R (@ 1Y
OoT 18
U O
OV [@nRF:]
I — I

Figure 3-4. GPIB Input Connector.

3-42. The first step in GPIB programming is to address the
3320B. Addressing is accomplished by applying the address
code to the data line, setting the MRE (Multiple Response
Enable} LOW, and setting DAV (Data Valid) LOW. An
example program is listed in Table 3-6. The 3320B does not

3-5
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have to be in the remote mode to be addressed. Conversely,
it must be addressed before it can be put into the remote
mode.

NOTE

When power is initially applied the 33208 may
or may not be addressed. This is why the
“Address Clear” command (ASCII ?) is recom-
mended prior to eddressing any instrument(s)
on the GPIB Bus.

3-43. To put the 3320B into the remote mode (after it has
been addressed) set the REN (Remote Enable) LOW, MRE
HIGH, apply the Function Execute code (ASCII comma) to
the data lines, and set DAV LOW. The REN can be set
LOW at any time prior to the Function Exccute (ie., while
addressing) but the 3320B will not go into the remote
mode until the Function Execute and L DAV is applied.
The Function Execute can be applied during the function
programming sequence (See Notes, Table 3-6).

Table 3-6. GPIB Programming.

Example: 5.0 kHz frequency Vernier Out, - 5.00 dBm Amplitude
60 ms delay,

Instruction State or
Octal Code

Binary Codes
< o)

5 8§ 8 & 8 8 s
a o a & b o) [a)
100 40 20 10 4 2 1
MRE LOW
Clear 077+ 0 1 1 1
Address 063 0 1 1 [¢] 0
REN LOW
MRE HIGH
R 122 1 4] 1 0 0 1 0
4 064 0 1 1 0 1 0 0
e 054 0 1 0 1 1 0 0
F 106 1 0 0 0 1 1 0
5 065 0 1 1 0 1 0 1
0 060 0 1 1 0 0 0 0
, 054 0 1 0 1 1 0 0
m 115 1 0 0 1 1 0 1
A 101 1 0 0 0 0 0 1
- 055 0 1 ¢} 1 1 0 1
5 065 0 1 1 0 1 0 1
0 060 0 1 1 0 0 Q 0
0 060 0 1 1 0 0 Q 0
s 054 0 1 0 1 1 ¢} 0
D 104 1 0 0 0 1 0 0
1 061 0 1 1 0 0 Q 1
, 054 0 1 0 1 1 0 0
C 103 1 0o 0 o} Q 1 1

*Each code applied to the data lines must be followed by a
DAV LOW.
**Instrument goes to remote mode at this time.

3-44, When power is initially applied, the 3320B may go to
the remote mode for a few seconds, then to the local mode
even if REN is held ZOW. It will remain in the local mode
until the address and a Function Execute is programmed.

3-6
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3-45. When programmed to the remote mode, the condi-
tion of the 3320B output depends on the position of a
jumper wire on the A38 assembly (See Figure 7-14). If
there is a jumper wire between points A and B on the A38
assembly, the 3320B will go to the conditions listed below:

FREQUENCY . ................... 800 Hz
RANGE . ... . ... ... ... 1000 Hz
AMPLITUDE . ............... -69.00 dBm
VERNIER . .. .......... ... .... OUT/0 Hz
DELAY ... . .. 1500 ms
LEVELING . ................ ON(C> 10 Hz)

If there is no jumper between points A and B on the A38
assembly, the 3320B will go to the previously remote
programmed conditions when programmzd to the remote
mode. The 33208 leaves the factory with no jumper.

346. The second step in GPIB programming is the func-
tion programming. This is accomplished by applying the
ASCII code, representing the informaticn desired, to the
seven data lines and strobing the information into the
3320B. The LDAV is the strobe pulse. Each seven bit code
applied to the data lines must be accompanied by an
LDAV. The programming information for each 3320B
function is applied in two parts, the preface command
representing thce function (ie., V for Vernier) and the
desired digits for that function (ie., 99 for a Vernier setting
of 99). After each preface command and the digits have
been strobed into the 3320B, they must be followed by a
Function Execute.

3-47. If all functions have been programmed and it is
desired to reprogram a specific function, it is only necessary
to reprogram that function. When frequency or amplitude
is programmed the instrument assumes the leading zeros.

Loading sequence of the digits programmed are from right
to left. If an amplitude polarity is not programmed, the
instrument assumes a + polarity. Figure 3-5 shows an
example program using a marked card for the 3260A
Marked Card Programmer. The 3260A does not handshake.
The strobe marks on the right edge of the card represent
the DAV. The 200 bit on the card represents the MRE.

3-48. Handshake.

3-49. The Data Valid (DAV), Ready for Data (RFD), and
Data Accepted (DAC) signals form a “handshake” se-
quence, controtling the timing for data transfer on the Data
lines. When an address code or a programming instruction is
applied to the seven data lines, the external controller must
set the DAV LOW. This indicates to the 3320B that data is
available on the data lines. If the 3320B is not processing
previous data, the RFD will be HIGH and the DAC will be
LOW. Approximately three microseconds after the DAV is
set LOW by the external controller, the 3320B will set DAC
HIGH and RFD LOW. The DAC indicates to the controller
that the 3320B has accepted the data and is processing it.
The RFD signal indicates to the external controller that the
3320B is not ready for more data. When the 3320B has set
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RFD LOW and DAC HIGH. the external controller can
remove the DAV and the data from the data lines and
replace it with new data. The cycle repeats until all
programming is completed. Figure 3-6 shows the timing
relationship between the DAV, RFD, and DAC signals.

o ES
|
[0 | s7ee | cove | 200 wol s 20 104 2 I
1t lctear - W A miem
2 faar = o m e 0w
Address = 263 3 B DOmio m oo m O
4 a D e 8 O jm D O
s . S Cim o mia 0 o
Raage = 100 kHz 3 F = === =
’ 5 O C e om (D, I --
s | o - Cmm oo o o
Frequency =5 K 9 === ==
) [ OmO O e om
Vi A oMo O O o Mm
Veraier = out 2 - O Djm Dm0 -
3 5 =N = =K
12 [ [ty W === =]
| 0 ==l N ===
3 O DD e m O O
1w o = === ==
18 i == =H==K_
Amplituds = - 6 6Bm b cCCceDewo o
20| ¢ = _R=-N==H=-EK_X_
21 [ === === =]
Dalay > 60 ms 22 === ==
23 ===
24 ===
Loveling = ON (> 10 Hz) 2 000D D0 o=
26 o OO0 000 00
27 EEEEEEEEEEE]
24 O oo 90 O caa
23 el o oooo
30 o On0 o om|m oo
3 [ Y o o o o Y s s [ e o
32 D olaaoooono
1 USE SOFT PENCIL
2 DO NOY MANK IN SHADED AREA (TOP)
3 ERASE COMPLETELY
4 INSERT THIS SIDE LS
Syl Ppean v an v
\ _/

Figure 3-5. Programming Example.
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3-50. It is not necessary for the external controller to
monitor the RFD or DAC signals. However, if these signals
are not monitored, the external controller must wait
approximately three microseconds before removing the
LDAV and the data from the data lines and applying new
data, and approximately two microseconds before setting
DAV LOW again. This ensures the 3320B has had time to
accept and process the previous data.

3-51. The RFD line is also controlled by the delay
programmed (See Paragraph 3-52). As soon as a Delay
Initiate code (Octal code 103) is programmed, the RFD will
remain LOW for the length of time programmed by the
delay. If the RFD signal is monitored, the user can be sure
the 3320B amplitude and frequency has settled to the
desired tolerance when the RFD goes HIGH.

3-52. Delay Flag.

3-53. The delay is generated by an internal clock which
counts for the time internal programmed on the data lines.
At the end of the count sequence, the clock outputs a flag
to the external controller (delay flag or RFD). This flag can
be monitored to determine the accuracy which the 3320B
frequency and amplitude has settled. Table 3-7 lists the
delay codes, the clock time interval, and the tolerances
which the frequency and amplitude have settled. The
programmed delay code must be followed by a Delay
Initiate (ASCII character C). This code initiates the delay
sequence. The Delay Initiate code does not have to be
followed by a Function Execute code.

Example: To program a delay of 60 ms,

D - delay preface

IT
ASC 1 - delay code (60 ms)
Programming , - Function Execute
Characters

C - Delay Initjate

Table 3-7. Settling Times.

Remote Controf 3320 Operation
Frequency
Frequency of Delay Leveling Settling Tolerance Amplitude
Operstion Code Mode Time (% of Range) Tolerance
21000 Hz [¢] On 15 ms .01 -
1 On 60 ms 001 -
2 On 300 ms 1%
10 Hz < f <1000 Hz 3* On 1500 ms xx
<10 Hz 4 Off 16 ms 01
5 off 60 ms 001 -
6 Off 300 ms 1%
7 Off 1500 ms e

* Use delay code 3 to eliminate distortion caused by low frequency and leveling on.

** Denotes amplitude within rated accuracy.

3-7
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ONE INSTRUMENT ON LINE

i 1 l (I
DATA LINES « | I !
| I
el
T 1 ]
i | [ [
! ! | )| |
b } b
DAV I | L
I N S e
I

MIN. OF ] i MIN, OF

] i
'
| ~3usec | | m2usec |

|
|

RFD

T
—_——— _+___-4 — |-
LJ

“ DAC goes LOW when instrument is addressed.
T, - T3 = Determined by how fast controlier sets DAV HIGH,

T, - T4 = Determined by delay if programmed.
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RFD LINES
M 1 M I | . 1 ]
! | 1 | |
] | o ’—‘—‘[
INST. 1 ‘ —— L To RFD
« | | I l R
: ' N T ‘
[
INST. 2 ! e - /
‘ ! | «
| ! | P 1 !
| [ b —
INST, 3 + t r—— T+ +—
! | | | | | I | | 1
! | [ | [ T T
1 t —— [T
| | 1 | | | |
INST. 4 : ‘ am—— —
i | [
| | | o b
1 | I L [
I | | R
I | I DAC LINES | P
i : I A | I\ 1 i }
S R T R B S
|‘ 1 1 | ! ; ! :
INST. — L —
Y | T [
s | | - [ I | |
( ! ! b } o }
' | [
INST. 2 7 T bed =] :
! 1
I DR A A
N R
INST. 3 ‘I ‘ — e .‘
| |
! i i } [ T 1‘ J
i r—f—i—‘—j
| | 1 | | !
INST. 4 ' —
| | | | | | | | ! 1
| 1 [ o bt
t | 1 1 1 | | 1 | )
To T T LT, Ts T6 T7 Tﬁ Ts

To = Fastest instrument is ready for data.

T3 = Slowest instrument has accepted data and the data can be removed.
T4 = Fastest instrument has accepted data.

Ty = Slowest instrument has processed data and new data can be programmed.

All lines wire or‘ed means a low on line. 1 or 2 or 3 or 4 will hold output low.
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Figure 3-6. Handshake Timing Diagram.
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3-54. When the 3320B is programmed for a low frequency
(below 1000 Hz) and the leveling is ON (> 10 Hz), the
output can become distorted due to the response time of
the amplitude section. The response can be slowed to
eliminate this distortion by programming a delay code of 3.
With all other delay codes the response is in the fast mode.

3-55. The delay code programmed also controls the level-
ing mode of operation (Delay Codes 0—3, LEVELING ON
(> 10Hz), Delay Code 4—7, LEVELING OFF). The
programmed frequency (or group of frequencies) must be
considered when selecting the leveling mode. If a frequency
of 10Hz or less is programmed, the leveling should be
programmed OFF. This will eliminate any distortion of the
3320B output caused by the leveling loop (See Paragraph
3-12). If a frequency greater than 10 Hz is programmed, the
leveling should be programmed ON (> 10 Hz).

3-56. End Qutput,

3-57. The End Output (EOP) signal allows the external
controller to terminate all activity on the GPIB bus lines.
When this line is set low by the controller, the 3320B and
all other instruments paralleled to the bus lines, will set all
data tines, MRE, DAV, RFD, and DAC HIGH.

Section I1I

3-88. REFERENCE CRYSTAL OVEN.

3-59. The 3320A/B Option 002 is a standard instrument
with an oven controlled, 5 MHz, reference crystal oscillator.
The signal from the 5 MHz oscillator is applied to the
reference phase lock assembly to phase lock the 20 MHz
VCXO. The result is an increase in 3320A/B output
frequency accuracy and stability (See Table 1-2). An
Option 002 Field Installation Kit is obtainable by ordering
Accessory Kit 11237A.

3-60. For operation, connect a short jumper cable between
the 5 MHz OUT and EXT FREQ REF (both on rear panel).
A circuit diagram for the Option 002 is shown in Figure
3-7.

To XAI7-J
S MHz
VCX0 5 MHz Out

33Ica B 2613

To XAI7-H

- 15V

To XAI7-9
GNLD

Figure 3-7. Option 002 Circuit Diagram.
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Section [V

SECTION 1V
THEORY CF OPERATION

4.1. INTRODUCT ON.

4-2. This section contains the theory of operation for the
3320A/B. Included is a general description, a simplified
block description., a functional block description, and basic
circuit theory on unique circuits.

43. GENERAL DESCRIPTION.

44. The -hp- Model 3320A/B Frequency Synthesizer
provides a wide range of accurate and stable frequencies
with variable amplitude settings. The frequency range is
from 0.001 Hz to 12,9999 MHz. Five digits of frequency
resolution plus an overrange is provided in five ranges. The
3320A amplitude is variable from 0 dBm to 13 dBm mto
50 ohms by a front panel potentiometer. The 3320B
amplitude is variable from +26.99 dBm to -69.99 dBm into
50 ohms in steps of 0.01 dB, 0.1 dB, 1 dB or 10 dB.

4-5. Options available which increase the flexibility of the
3320A/B are as fcllows:

OPTION DESCRIPTION

00] 7% ohm output

002 A high stability reference oscillator.
(Increases frequency stability and ac-
curacy.)

003,004 BCD remote programming.

006 Two extra ranges (100 Hz and 10 Hz) to
increase the low frequency resolution
to 0.00001 Hz.

007 GPIB remote programming.

The discussion on theory in this section will include these
options where applicable.

4-6. SIMPLIFIED BLOCK DIAGRAM.
4-7. Introduction.

4-8. The 3320A/8 can be divided into four basic sections:
controller, frequency, amplitude, and reference (see Figure
4-1). The signal out of the 3320A/B is developed in the
frequency section and applied to the amplitude section
where it is translated down in frequency and the level is
determined. Both frequency and amplitude are referenced

to a c¢rystal oscillator in the reference section. In the
3320B. both frequency and amplitude are controlled by
BCD signals from the controtler section. In the 3320A. the
frequency only is controlled by BCD signals from the
controller. The amplitude of the 3320A is controlled by a
0—13 dBm front panel potentiometer. The BCD signals
from the controller are. in turn. controlicd by front panel
switch settings or GPIB remote programming,.

4.9, Controller Section.

4-10. The contioller section of the 3320A/B processes
information from the front panel controls or the remote
inputs into BCD codes for controlling the frequency m the
3320A/B and amplitude in the 3320B. As shown in the
Controller Configuration diagram (Figure 7-6). the com-
plexity of the controller section varies with the 3320 Model
and Options. Refer to Paragraph 4-19 for a detailed block
discussion of each controller type.

FRONT
PANEL
CONTROLS REMOTE

CONTROLLER
R .
SECTION PAREL
AMPLITUDE
(33204 ONLY)
8CD 8CD
{33208 l
ONLY)
OHz TO

AMPL ITUDE || 2099 MH2
SECTION | T ouTeuT

FREQUENCY
SECTION

A

I o REFERENCE | 2
[}
8 MHz | L - MH2, 20MHz

L SECTION

20MHz TO 325 99MUz

Figure 4-1. Simplified 3320A/B Block Diagrem.
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Table 4-1. 3320A/B Ranges.

Range
Range Dividers Frequency Applied to

Position Used Amplitude Section
10 MHz 0 20 MHz to 32.9% MHz
1000 kHz 1 20 MHz to 21.299 MH2
100 kHz 2 20 MHz to 20.1299 MHz
10 kHz 3 20 MHz to 20.01299 MH2
1000 Hz 4 20 MHz to 20.001299 MHz
100 Hz} Option 5 20 MHz to 20.0001299 MH2
10 HzJ 006 only 6 20 MHz to 20.00001299 MHz

4-11. Frequency Section.

4-12. The 3320A/B signat is developed in the frequency
section by an indirect synthesis technique. This method
uses a voltage tuned oscillator (VTO) phasc-locked to a
standard reference oscillator (see Figure 4-2). The VTO
frequency then becomes as stable and accurate as the
reference oscillator. The output of the VTO (20 MHz to
32.99 MHz) is applied to a range switch. If the range switch
Is in the MHz position, the VTO output is applied directly
to the amplitude section. If the range switch is in any
position other than the MHz position, the output of the
VTO is applied to a series of range dividers. Tabie 4-1 lists
the range positions, the number of range dividers used on
each range switch position, and the output frequencies of
each range divider. Each range divider uses a divide and mix
technique to increase the resolution while decreasing the
maximum output frequency of the 3320A/B.

4-13. Amplitude Section.

Model 3320A/B

4-14. The 3320A amplitude and the three least significant
digils of the 3320B amplitude are controlled by amplitude
+v:dulating a 20 MHz signal from the reference oscillator.
this signal is mixed with the signal from the frequency
section. The 3320B also has a 10 dB/step attepuator at the
output for 90 dB of leve} control.

4-15. Reference Section.

4-16. There are two frequency references in the 3320A/B;
the 20 MHz Reference Oscillator and the Vernier Oscillator
(sec Figure 4-3). When the VERN IN/OUT control is in the
VERN [N position, the Vernier Oscillator is the source for
the VTO and phase-tock circuitry. The 20 MHz Reference
Oscillator is the source for the range dividers and the
3320A/B amplitude section. This allows the operator to
adjust the last two digits of the 3320A/B output frequency
by adjusting the frequency of the Vernier Oscillator. When
the VERN IN/OUT control is in the VERN OUT position,
the 20 MHz Reference Oscillator is the source for all
3320A/B circuits.

4-17. FUNCTIONAL BLOCK DESCRIPTION.

4-18. The functional block description is broken into four
parts: frequency section, amplitude scction, controller
section, and reference section. For illusiration assistance,
refer to the Functional Block Diagrams (Figures 7-5 and
7-7), the Controlier Configuration (Figure 7-6), and the
schematics in Section VII.

4-19. Controller Section.

4-20. The following is a functional block description of the
various controller sections used in the 3320A/B synthe-
sizers. The controller processes information from the front
pane] or remote input, into a BCD format for controlling
the frequency and amplitude sections as shown in Figure
4-1. The complexity of the controller section increases
from front panel control only, as in the 3320A standard, to

FRONT 1
ANEL BCD DIGITAL TO RANGE TO MIXER
CONTROLLER Ao vTo DIVIDERS ™ (N AMPLITUDE
REMOTE — CONVERTOR 10 MHz SEaTion
[ RANGE
| SWITCH
20- 32,99 MHz
PHASE
LOCK !
I0kHZz
FROM
REFERENCE
SECTION 3320A/8-B-3511
Figure 4-2. Frequency Generation.
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REFERENCE _l

SECTION

| VERNIER VERNIER |
H
FREQUENCY OSCILLATOR Ok
CIRCUITRY

| VTO/
' 10 kH2 PHASE
1]

LOCK

I REFERENCE | (B MHx 18 MHz

20MH2 | 10Kz
RANGE
OSCILLATOR DIVIDERS
CIRCUITRY | 2 MHx |
l 2 MHz, 20 MKz JAMPL I TUDE|
SECTIGN
L—_—_“"'—‘—-—J s3204/86

Figure 4-3. Reference Sources.

GPIB control, as in the 3320B Option 007. The various
3320A/B controller sections are shown in the controller
Configuration diagram, Figure 7-6. Each controller is
discussed in the following paragraphs.

4-21. 3320A Standard Contrc'ler. The controller for the
standard Model 3320A is shown in Figure 44. The BCD
codes representing the front panel frequency, range. leveling
and vernier infout settings are converted in the A20
assembly and applied to the frequency section. The
amplitude setting is controlled manually by the amplitude
potentiometer on the front panel.

PANEL
;—2?‘%[ B8CcD INTERFACE 8co FREQUENCY
(CODE 7] SECTION
CONTROL TRANSFORMATION)

SEE SCHEMATIC |
FOR CODES

AMPLITUDE

i | SECTION

33204/8-B-3509

Figure 4-4. 3320A Standard Controller.

4-22. 3320B Standard Controller. The controller for the
standard Model 3320B consists of the front panel and the
panel interface assembly as shown in Figure 4-5. The BCD
data representing the front panel frequency setting is
converted in the panel interface block and applied to the
frequency sections. The BCD data representing the front
panel amplitude setting is 2dded to a preset BCD number in
the panel interface assembly. This addition provides the
proper BCD code for controlling the amplitude section.
Since the 3320B output is calibrated in dBm, the magni-
tude of the preset BCD number depends on the output
impedance of the 3320B.

4-23. 3320A BCT Option 003. The 3320A Option 003
controller is shown in Figure 4-6. Option 003 can be

controlled from the front panet or remotely with parallel
BCD lines as outlined in Section III of this manual. In local
control (front panel) the BCD code representing the
frequency, range, and vernier in/out setting are converted in
the BCD control circuits. The converted BCD code from
the BCD control circuirs is applied to the frequency section
through the A22 Cable Board. In remote control mode the
BCD information from the remote lines is converted in the
BCD control circuits and applied to the frequency section.
The Delay Flag shown in Figure 4-6 remains low for the
amount of delay time programmed per Section III. The
amplitude setting for Model 3320A Option 003 is con-
trolled manually by the front panel potentiometer.

CONTROLLER

8CD FREQUENCY
SECTION
FRONT aco PANEL
PANE INTERFA
CONTROL TYa SEE SCHEMATIC 2
TRANSFORMATION) FOR CODE'S
AMPLITUDE
2D SECTION

33204/8-8-3310

Figure 4-5. 3320B Standard Controller.

————————————— CONTROLLER ———— ggﬁ:g
7 A22
N\
FRONT BCO CONTROL [BCD FREQUENCY
9:~§|. CIRCUITS T SECTION
1
[
AZ3 & A24A
REMOTE - ~/
SEE SCHEMATICS
INPUT/OUTPUT( e AY FLAG FOR CODES
31204/B B- 3812

Figure 4-6. 3320A BCD Controller.

F—————————_0ONTROLLER CABLE
BOARD
FRONT f( A2z
PANEL 8co FREQUENCY | BCO [ o FREQUENCY
Al CONTROL 1 SECTION
A23
: U
i
i
1
¥
BCO
AMPLITUDE AMPLITUDE
CONTROL SECT(ON
REMOTE A248
8co
INPUT/OUTPUT DELAY FLAG SEE SCHEMATICS
FQR CQOES 35208/8-8-381)

Figure 4-7. 3320B BCD Controller.

4-24. 33208 BCD Option 004. The 3320B Option 004
controller is shown in Figure 4-7. Option 004 can be
controlled from the front panel or remotely with parallel
BCD lines as outlined in Section III of this manual. In local
control the BCD data from the front panel is processed by
A23 and A24B assemblies as shown in Figure 4-7. In
remote control mode the 3CD data from the remote input
lines is processed by A23 and A24B.

4-25. The frequency control block (A23) converts the BCD
codes representing frequency, range, leveling, and vernier
in/out settings into appropriate BCD codes for controlling
the frequency and amplitude leveling. The BCD data
representing the amplitude setting is added to a preset BCD
number in the amplitude control block (A24). This
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addition provides the proper BCD code for controlling the
amplitude sections. Since the 3320B output is calibrated in
dBm, the magnitude of the preset BCD number depends on
the output impedance of the 3320B. The delay flag shown
in Figure 4-7 remains low for the amount of delay time
programmed. Although the delay flag(s) comes from the
A24B assembly, the actual timing is performed by the A23
assembly as indicated by the dotted line in Figure 4-7.

4-26. 3320B GPIB Option 007. The GPIB (General Pur-
pose Interface Bus) remote control option permits the
Model 3320B to operate on a single data/contro] bus with
several other instruments. A typical GPIB bus system is
shown in Figure 4-8. A total of 15 instruments may be
connected in paratlel to the bus. Each instrument on the
bus is assigned an address (or addresses) so that it can be
selected individually by an external controller. This enables
the external controlier to determine which instruments will
be communicating on the bus at any given time. An
instrument will have a listen address if it can receive data, a
talk address if it can transmit data, or both a listen and a
talk address if it can both receive and transmit data. For
example, the 3320B GPIB option has only a listen address,
which allows the controlling instrument to instruct the
3320B to receive programming information as outlined in
Paragraph 3-34. The listen address for the 3320B is
normally the ASCH character 3, octal code 063, but may
be changed as outlined in Section 1Il. The 3320B GPIB
option is directly compatible with the -hp- 9800 series
calculators. The -hp- 3260A Marked Card Programmer may
also be used as the remote controller.

4-27. GPIB Bus Connections. A principal advantage of the
GPIB bus system is that all information is routed over the
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same 15 lines. For this reason standard cables (which may
be various lengths) are used to connect each instrument to
the bus. The cable contains eight datz lines and seven
control ines. Section III of this manual describes the
function of each GPIB bus line. Section Il lists the GPIB
bus cables available.

4-28. For convenience and brevity. each GPIB bus signal
line s identified by a mnemonic, which 1s an abbreviation
of the signal name. Table 4-2 lists the seven control lines
and eight data lines used on the GPIB bus.

Table 4-2. GPIB Bus Signal Mnemonics.

Mnermonic Signal Name
DAC Data Accepted
DAV Data Valid
MRE Muttiple Resporse Enable
REN Remote Enable
RFD Ready For Data
SRQ Service Request
EOP End Output
D1O1
D102
DI03
DI04 Data Input/OQutput
0105 bits 1 through 8.
D06
DIO7
DI08

4-29. An H preceding a mnemonic indicates that the signal
is HIGH true, L indicates LOW is true. For example, L
DAV indicates that a LOW truc signal is required for a data
Valid signal. All GPIB lines are LOW true except H RFD

9820A
CALCULATOR
OR
3260A
MARKED CARD
PROGRAMMER
(CONTROLLER)

34304
DvM
{TALKER)
(LISTENER)

12 FTe MAXQ"

GPIB
BUS
CABLES

L’\ 6 FYe MAXe —7]

Ch—

FREQUENCY
COUNTER
{TALKER)
(LISTENER)

—

33208
FREQUENCY
SYNTHESIZER
{ LISTENER)

3320a4/B B-3524

Figure 4-8, Typical GPIB Bus System.
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and H DAC, which are HIGH true. Table 1-2 lists the signal
levels required.

NOTE

In the 3320B the Data Input/Qutput bit 8
(DIO8) and Service Request (SRQ) are not used
(no connections).

4-30. GPIB Basic Theory and Operation. The 3320B GPIB
circuits employ both combinational and sequential logic to
convert the ASCII data input into parallel BCD data for
controlling the various settings of frequency and amplitude.
A black diagram of the GPIB circuits is shown in Figure
4-9.

4-31. By means of the GPIB control lines, each appropriate
ASCII character on the data lines is accepted by the Input
Circuit. As each data character is accepted, a Data Accepted
Signal (H DAC) is supplied back to the remote controller to
indicate that the data has becn accepted. After a data
character has been processed, RED is allowed to go HIGH,
indicating to the remote controller that the 3320B is ready
for new data.

4-32. To provide isolation, each ASCI{ character and
various control data is transferred to the controller block
by means of pulse transformers or photo-couplers. The
controller decodss the ASCII character into a “Preface
Command” or “Numerical Data”. For example, if the
ASCII characters A, 1, 2, 3 and 4 were accepted by the
Input Circuit in sequence. the first character A would be
decoded in the controller and applied to the Latches
(storage registers) as an Amplitude Preface Command. The
next four ASCII characters, being numerals, would be
decoded as numerical data and applied to the Latches
prefaced by the earlier Amplitude Preface Command.

4-33. The Latches and associated circuits function primar-
ily as a series to parallel converter. It converts the preface
commands and the serial numerical data from the controller
into stored parallel BCD data.

4-34. The main function of the BCD Circuits is to process
the BCD format used for controlling the frequency and
amplitude sections.

4-35. The BCD data for the frequency setting is converted
to 9’s complement and applied directly to the frequency
section of the 3320B. The 9’s complement of a number is a
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number which, when added to the first number, equals
nine. For example, the 9’s complement of a BCD 2 is a
BCD 7 since 2 +7 = 9. The BCD data for the amplitude
settings is added to a preset BCD number in the BCD
Circuits. This BCD addition provides the proper BCD
numbers for controlling the amplitude reference and 10 dB/
step attenuator in the amplitude section of the 3320B.

Since the 3320B output is calibrated in dBm, the magni-
tude of the preset BCD number depends on the output
impedance of the 3320B.

4-36. In addition to processing the amplitude and fre-
quency data, the BCD circuit also processes the remaining
programmable parameters such as vernier frequency, lev-
eling and delay. The delay flag shown in Figure 4-9 holds
the GPIB RFD LOW for the amount of delay time
programmed.

NOTE

A more detailed functional block diagram of all
the assemblies (A37, A38, A25, A23 and
A24B) used in the GPIB controller is shown in
Figure 7-5.

4-37. Reset Conditions. When power is first applied to the
3320B, Reset and Clear signals from the controller block
reset the latches to the turn on conditions given in Section
[I. However, the Reset signal also clears the Remote
Flip—Flop, forcing the 3320B into local (front panel)
control. Local control is automatic when power is initially
applied even if the REN is held LOW.

4-38. Addressing the 3320B. When the MRE is LOW, the
Input Circuit waits for the DAV to go LOW indicating that
the data information is valid. When L DAV is received, the
information on the data lines, LDIO1 through LDIO7, are
compared to the 3320B address. If they match, the 33208
is addressed and the DAC signal is allowed to go HIGH to
indicate that the address has been accepted.

NOTE

When power is initially applied the 33208 may
or may not be addressed. This is why the
“Address Clear’” command {ASCII ?)is recom-
mended prior to addressing any instrument(s)
on the GPIB Bus.

4-39. Remote Programming. After the 3320B has been

BCD LINES
_ FROM FRONT PANEL

TO
CONTROLLER &  LATCHES BCD AMPLITUDE AND
BCD
CIRCUITS FREQUENCY

GPIB A38 A25 A23 AND A24 SECTIONS

DATA LINES —&  INPUT
GPIB - A% " DELAY FLAG
CONTROL LINES .| 3320A/8-6-3508

Figure 4-9. GPIB Controller.
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addressed to listen, it may be placed into the remote
control mode. Remote control is selected by REN and
applying 2 “Function Execute” command (ASCII comma)
to the data lines. The 3320B will not go into remote mode
by simply holding REN LOW. The 3320B will remain in
local mode until a Function Execute command (ASCII
comma) is received on the data lines. This Function
Execute command must follow the programming of each
preface command (parameter) as discussed in Section Il
The first Function Execute in a programming sequence sets
the Remote Flip—Flop to the remote mode, and transfers
any prefaced data to the Latches. Any following Function
Execute command simply transfers the prefaced data to the
Latches.

NCTE

The 3320B must be addressed before it can be
placed in remote control.

4-40. Local Control. In local control, the BCD circuits
process the BCD data coming from the front panel settings
(switch closures to ground). The input, controller and latch
circuits have no function during local control. The 3320B
GPIB option may be put into local control by one of the
following methods:

1. Initially applying power.

2. By giving a “Local Enable” command (ASCII
Character 1) during remote control.

3. By controlling the REN.
NOTE
Some  “‘special” 3320B instruments have a
front panel switch to contvol the REN and

force local control. For more information, see
notes on Schematic No. 6.
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Figure 4-10. VTO and Phase Lock _oop.

4-6




Model 3320A/B

4.41, “requency Section.

4-42. The frequency section of the 3320A/B is composed
of a BCD controlled voltage tuned oscillator (VTO), phase
locked to a 10 kHz reference signal, and six range dividers,
including Option 006 (see Figure 4-2).

4-43. The output frequency of the frequency section is
variable from 20 MHz to 32.99 MHz with the vernier in/out
control in the vernier out position. With the vernier in/out
control in the vernier in position, two more additional
digits are variable via the vernier oscillator making the
output frequency of the frequency section 20 MHz to
32.9999 MHz. In the following discussion, the frequencies
given are considered to be with the vernier infout in the
vernier out position. Refer to Paragraph 4-60 for a
discussion of the vernier oscillator.

4-44. VTO, Phase—Lock Circuitry. The BCD signal, from
the controller section, for the overrange digit and the two
most significant digits of 3320A/B output frequency, is
applied to a D/A converter on the VIO assembly (sec
Figure 4-10). The D/A converter converts the BCD signal to
a dc voltage which is applied to the VTO as a pretune
voitage. This sets the VTO closc to the desired frequency.

4-45. Precise frequency control is achieved by phase—
locking the output of the VTO to a 10 kHz reference signal
from the reference oscillator. This is accomplished by
applying the output of the VTO to a = N counter. The = N
number is controlled by the same BCD signal which
pretuned the VTO plus the BCD signal for the remainder of
the frequency digits. This signal sets the = N counter in
such a manner that the counter wil divide the output of
the VTO to 10 kHz (refer to Paragraph 4-70 for a detailed
discussion on the + N counter). The 10 kHz output from
the + N counter is applied to a phase comparator where it
is compared to a 10kHz signal from the reference
oscillator, Any difference in phase between the t+o signals
will be developed as a dc voltage. This dc voltage is applied
to the VTO to correct its frequency.

Section IV

4-46. Range Dividers. The output signal of the VTO is
applied either to the amplitude section or to a series of
range dividers, depending on the position of the range
control. Seven ranges are available on the 3320A/B,
including Option 006. Table 4-1 lists the range positions,
the number of range dividers used for each position. and
the output frequency of each range divider.

4-47. With the range control in the 10 MHz position, the
output of the VTO (20 MHz to 32.99 MHz) is applied
directly to the amplitude section. In the amplitude section,
the signal is mixed with 20 MHz and the difference
frequency (0 Hz to 12.99 MHz) is availabie at the 3320A/B
output jack.

4-48. With the range switch in any position other than the
MHz position, the output of the V™9 is applied to one or
more of the range dividers. Each divider uses a divide and
mix technique to increase the resojution of the output
signal by one decade while decreasing the maxim:m
frequency by one decade (see Figure 4-11). For example, if
the range control is placed in the 1000 kHz position, the
VTO output (20 MHz to 32.99 MHz) is divided by 10
(2 MHz to 3.299 MHz) and mixed v.ih 18 MHz from the
reference section. The sum of these two signals (20 M1z to
21.299 MHz) is applied to the amplitude section. This
signal is mixed with 20 MHz in the amplitude section, and
the difference frequency (0 Hz to 1299 kHz) is available at
the 3320A/B output jack.

4-49. Amplitude Section.

4-50. 3320A Amplitude. The 3320A output signal is
variable from O dBm to 13 dBm, into 50 ohms, by a front
panel potentiomecter. The potentiometer applies a dc
voltage to a modulator to amplitude modulate a 20 MHz
signal from the reference section (seec Figure 4-12). The
leveled (amplitude modulated) 20 MHz is applicd to a
mixer where it is mixed with the 20 MHz to 32.99 MHz
from the frequency sectiv:r. The difference frequency out
of the mixer (0 '/ to 12.99 MHv) is amplified, filtered, and
amplified again before » & upplied to the 33204 output.

SIGNAL TO
AMPLITUDE
SECTION
1O MHz (000 kHz 100 kHz
RANGE RANGE RANGE
POSITION POSITION POSITION
SIGNAL ' A
- —o—fao oo AT
VTO han
DIVIDER

2 7O 36299MH2

18 MHz

20 TO 216295MHz

18 miHz

332048-B-3515

Figure 4-11. Range Dividers.
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Figure 4-12. 3320A Amplitude Section.

4-51. 3320B Amplitude. The 3320B output signal is
variable from +26.99 dBm to -69.99 dBm (-73.00 dBm in
remote mode) into 50 ohms. The three least significant
digits are controlled by amplitude modulating the 20 MHz
from the reference section with a dc voltage and applying
the modulated 20 MHz to the output mixer (see Figure
4-13). The most significant digit is controlled by a
10 dB/step attenuator at the 3320B output.

4-52. The dc voltage used to modulate the 20 MHz signal
originates in the D/A converter assembly (Al1). The D/A
converter consists of a counter, clocked with a 2 MHz signal
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from the Reference Oscillator, and a series of FET switches
controlling the charge and discharge of a capacitor (see
Figure 4-14). The BCD signal from the controller section
determines the length of time the counter counts. At T,,
switch A is closed allowing C; to charge to 10 V. Switch A
is opened and switch 3 is closed allowing C; to discharge
through R;. When the counter has counted the length of
time allowed by the BCD signal, switch B is opened and
switch C is closed. The dc voltage remaining on Cy is
transferred to holding capacitor, C,. From C,, the dc level
is applied to the Modulator as a pretune dc, and the
Leveling assembly.

4-53. The Leveling assemnbly consists of a thermopile
circuit and a comparator (see TFigure 4-13). The signal
applied to the thermopile circuit is determined by the
position of the LEVELING control. When the LEVELING
control is in the ON position, the 3320B output is applied
to the thermopile circuit. When the LEVELING control is
in the OFF position, the 20 MHz from the modulator is
applied to the thermopile circuit. The thermopile circuit
detects the signal and applies the dc to the comparator.
This de is compared to the dc from the D/A converter. Any
difference in the two dc levels is applied to the modulator

FROM
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s— ¢ BCD LINES
LEVELED 33200
20-32,99 MHz ‘ O Hz TO 12499MHz I0dB/STEP OUTPUT
MIXER AMPLIFIER
FROM FREQUENCY : 50 OHMS
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SECTION ON [(IOHz)
% [ LevELinG
LEVELED
20 MHz ac/de
CONVERTER
de de
SUMMING
20 Mhz MODULATOR e COMPARATO
FROM REFERENCE R REFER=NCE
SECTION de
PRETUNE d¢
2 MHz AMPLITUDE
FROM REFERENCE REFERENCE
SECTION
T 12 BCD LINES
FROM
CONTROLLER
33204/B-8-3808 SECTIOM

Figure 4-13. 33208 Amplitude Section.
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Figure 4-14. Simplified Amplitude Reference.

to correct the amplitude of the leveled 20 MHz. See
Paragraph 4-63 for a detailed discussion of the thermopile
circuitry.

4-54. The leveled 20 MHz is applied to a mixer where it is
mixed with the 20 MHz to 32.99 MHz from the frequency
section. The difference frequency out of the mixer (0 Hz to
12.99 MHz) is amplified, filtered, and amplified again
before it is applied to a BCD controlled 10 dB/step
attenuator assembly.

4-55. The 10 dB/step attenuator is capable of switching in
up to 90 dB of attenuation in 10 dB steps. The leveled
20 MHz is capable of applying 9.99 dB of attenuation in
0.01 dB, 0.1 dB, or 1 dB steps. These two attenuators work
in conjunction to cover the 3320B range of +26.99 to

-69.99 dBm. At +26.99 dBm, both attenuators are applying
0 dB of attenuation. When attenuation is added, the first
9.99 dB is from the leveled 20 MHz. Then at +16.99 dBm,
the 10 dB/step attenuator will supply 10 dB of attenuation
and the leveled 20 MHz is back to 0 dB of attenuation. This
operation continues through the attenuation range to
-69.99 dBra. The switching points of the 10 dB/step attenu-
ator below 0 dBm is -3.01 dBm, -13.01 dBm, -23.01 dBm,
etc.

4.56. Reference Section.

4-57. The reference section of the 3320A/B consists of two
voltage controlled crystal oscillators; a vernier oscillator,
which is switched in and out with the vernier.control, and a
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Figure 4-15. Reference Section.
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20 MHz oscillator. The vernier oscillator can be used to
vary the last two digits of the 3320A/B output frequency.
The 20 MHz oscillator can be phase—locked to an external
reference source.

4-58. 20 MHz Reference Oscillator. There are four fre-
quencies supplied by the 20MHz Reference Oscillator;
20 MHz, 18 MHz, 2 MHz, and 1 MHz (see Figure 4-15). The
20 MHz signal is applied to the amplitude section level
control modulator directly from the 20 MHz oscillator. The
20 MHz signal is also applied to a + 10 circuit and a mixer
circuit on the 20 MHz Reference Oscillator assembly. The

2 MHz signal out of the + 10 is applied to the mixer and:

mixed with the 20 MHz signal. The difference frequency of
18 MHz is applied to the range dividers in the frequency
generating section. The 2 MHz from the + 10 circuit is also
applied to the + N Variable Modulus Counter in the
amplitude section and to two + 2 circuits on the 20 MHz
Reference Oscillator assembly. The ' MHz from one of the
+ 2 circuits is applied to the rear panel 1 MHz OUT jack.
The 1 MHz from the second + 2 circuit is applied to the
VERN IN/OUT control. With the VERN IN/OUT control
in the VERN OUT position, the 1 MHz is applied to a
+ 100 circuit on the Vernier Oscillator assembly. The
10 KHz from the + 100 circuit is applied to the phase—Jock
loop in the frequency generating section.

4-59. A phase—lock circuit is provided for phase locking an
external frequency reference to the 20 MHz oscillator. The
external frequency reference, such as the 5 MHz oven
stabilized reference oscillator (Option 002) is applied to a
phase comparator on the Phase—Lock assembly. Here, it is
compared to a portion of the 20 MHz output. Any
difference in phase between the two signals will create a dc
voltage which is applied to the 20 MHz oscillator to change
its output frequency.

4-60. Vernier Oscitlator. The Vernier Oscillator is a
10 MHz voltage controlled crystal oscillator. The output of
the oscillator is applied to a + 10 circuit (see Figure 4-16).
The | MHz from the + 10 circuit is applied to the VERN
IN/OUT control. With the VERN IN/OUT control in the
VERN IN position, the 1 MHz from the + 10 circuit is
applied to a + 100 circuit. The 10 KHz from the + 100
circuit is applied to the phase—lock loop in the frequency
generating section.

|z d VERN. o
8D | D/A < VERNER oMtz f oo [N ) o ox 2
n ot PHASE-
LOCK
Loop
IMHz
VERNIER Fon
FREGUENCY o2 .
OSCILLATOR 31108/6 8- 330

Figure 4-16. Vernier Oscillator.

4-61. The Vernier Oscillator can be tuned by either a front
panel vernier control or by remote programming. The front
panel control allows the 10 MHz from the oscillator to be
varied which in turn varies the 10 kHz reference to the
phase—lock loop in the frequency section. Varying the

4-10
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10 kHz reference will vary the last two digits of the
3320A/B output frequency (Vernier digits) from 00 to 99.
Remote programming allows the most significant of these
two digits to be varied from 0 to 9. Remote programming
can be accomplished by the BCD remote programming
Option 003 for the 3320A model or by the BCD remote
programming Option 004 or ASCII remote programming
Option 007 in the 3320B. With all programming options, a
BCD 8—4—-2—1 signal is applied to a D/A converter on the
Vernier Oscillator assembly. The dc voltage from the D/A
is applied to the oscillator to vary its output frequency.

4-62. UNIQUE CIRCUITS.
4-63. 3320B Thermopile Circuitry.

4-64. When the 3320B LEVELING is ON (> 10 Hz), the
AC/DC converter monitors the output of the power
amplifier (see Figure 4-13). The converter converts this
signal to a dc voltage which is compared to a dc amplitude
reference. The resujting difference voltage is amplified by
the comparator. The comparator output changes the level
of the 20 MHz output of the Modulator. This, in turn,
changes the level out of the mixer and the power amplifier.
The level change out of the power amplifier is monitored
by the converter and allows the converter output to
approach the amplitude reference level.

4-65. When the 3320B LEVELING circuit is off, the
AC/DC converter monitors the 20 MHz output of the
Modulator (see Figure 4-13). The AC/DC converter con-
verts this signal to a dc voltage which is compared to a dc
amplitude reference. The resulting difference voltage is
amplified by the comparator and used to adjust the 20 MHz
output of the Modulator. When the LEVELING circuit is
off, the Mixer and Power Amplifier are not included in the
amplitude leveling loop.

4-66. AC/DC Converter. A simplified diagram of the
AC/DC converter is shown in Figure 4-17. The converter
utilizes a thermopile and responds to the RMS value of the
input signal. The input signal drives a resistive load which is
the heater element for the thermopile. The extremely flat
frequency response of the thermopile allows the Jeveling
loop to function effectively over a very broad frequency
range.

4-67. An increased signal level into the converter causes
point 2 to go more positive which will cause point 3 to go
more positive. This increased voltage at 3 increases the
voltage at 4. This causes point 4 to approach the same
voltage as point 2. Since the thermopiles are matched, the
RMS voltage at point 1 is very nearly equal to the dc level
at point 3 (1 volt ac at point 1 yields I volt dc at point 3).

4-68. Protection Circuits. A simplified diagram of the
AC/DC converter and the associated protection circuits are
shown in Figure 4-18. The protection circuits are designed
to protect the thermopile and Output Amplifier from
overvoltage caused by instrument malfunction or by acci-
dental application of voltage to the output terminals. If the
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Figure 4-18. AC/DC Converter With Overload Circuits.

voltage at TP2 exceeds about +2.5 volts, ICS sets the
Monostable Flip—Flop. This causes K2 to close shorting the
converter input to ground and the output attenuator to
provide at least 40 dB of attenuation. While the Monostable
Flip—Flop is set, the voltage at TP2 approaches 0 volts. At
the end of 5 seconds, the Monostable returns to its normal
state. If the overload condition still exists, the Monostable
is set again. The resistor and diode between the output of
Q11 and the dc reference pulls the dc reference line
negative during overload. This reduces the 20 MHz signal
out of the Modulator.

4-69. The response is set to SLOW for the standard 3320B.
This requires the four response control switches shown in
Figure 4-18 to be closed. Options 003, 004 and 007 allow

the response to be remotely programmed to FAST. FAST
response requires these four switches to be open.

4.70. The + N Counter.

4-71. Refer to Figure 4-10 for the block diagram of the
VTO Phase Lock Loop containing the -~ N Counter. The
purpose of the VTO Phase Lock Loop is to provide an
output frequency to the amplitude section. The range of
the output frequency from the VTO depends on the
position of the vernier control switch:

Vernier VTO Output
In 20 to 32.9999 MHz
Out 20t03299 MHz
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The actual output frequency depends on the frequency
setting selected.

NOTE

For the following discussion, the vernier infout
control is considered to be in the out position.

4-72. The function of the + N Counter in the VTO Phase
Lock Loop is to divide the output of the VIO (20 to
32.99 MHz) by some number N. The number N is deter-
mined by the BCD control lines from the controller. The
output of the + N Counter is compared with the 10 kHz
reference signal from the frequency reference section. If the
output of the + N Counter is not equal to the 10 kHz
reference signal, an error signal is generated to tune the
VTO to the proper frequency. When the output of the = N
is exactly 10 kHz, the Loop is phase locked to the 10 kHz
reference and the VTO will be tuned to the correct
frequency. When a new frequency is selected, a different
+ N number is set by the BCD control lines. At the same
time, the Df/A converter pretunes the VTO to a frequency
close to the required output and then the Phase Lock Loop
tunes the VTO to the required {requency. When the loop is
phase locked, the output of the + N counter is 10 kHz and
the frequency of the VTO is given by the following
formula:

VTO frequency = N x 10kHz
Where N = + N number between 2000 and 3299

Since the 3320A/B uses Range Dividers to provide addi-
tional resolution, the output of the VTO always varies
between 20 MHz and 3299 MHz independent of RANGE
setting. The + N number varies between 2000 and 3299 at
each range setting as shown in Table 4-3.

4-73. The + N Counter utilizes three presettable decade
counters and the control circuits shown in Figure 4-19. The
presettable counters and the A Flip—Flop are set to a
“preset” number by the BCD control lines. The counter
starts counting the VTO cycles starting with the preset
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number. The = N Counter counts up to a maximum
number of 3999 (Sense No.). Each time the 3999 number is
reached, a completed pulse is supplied to the Phase
Comparator.

The basic sequence of operation for the - N Counter is:
1) Load Preset Number (from BCD control lines).

2) Count VTO frequency until counter reaches 3999
(maximum count).

3) Provide output pulse to Phase Comparator.
4) Repeat cycle.

Since the maximum number that the counter can achieve is
3999, the preset number may be determined by subtracting
the N number from 3999 (preset = 3999 - N), for exam-
ple:

Maximum frequency (any range)
VTO = 32.99 MHz
N = 3299

Preset Number = 0700 = 3999 - 3299
Minimum frequency (0 Hz)

VTO = 20.00 MHz

N = 2000

Preset Number = 1999 = 3999 - 2000

If the VTO frequency is unknown, proceed as follows:

1. To determine the VTO frequency, add 20 MHz to
the desired output frequency.

2. To determine the N number, divide the VTO
frequency by 10kHz. This number is always be-
tween 2000 and 3299.

3. To determine the preset number, subtract the N
number from 3999. This number is always between
0700 and 1999.

Table 4-3. Frequency Setting vs. = N Number.

FREQUENCY RANGE/SETTING Fyto =N

10 MHz 1000 kH2 100 kHz 10 kH2 1000 Hz {A3TP3) Number
0 Hz 0 Hz 0 Hz 0 Hz OHz | 20 MHz 2000
5  MHz 500 kHz | 50 kHz 5 kHz 500Hz | 25 MHz 2500
10 MHz | 1000kHz | 100 kHz 10 kH2 10000 Hz | 30  MHz 3000
1299 MHz | 1299 kHz | 1298 kHz 12.99 kHz 1299 Hz | 32.99 MHz 3299
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- 8CD CONTROL LINES \
(s 0's 100's 1000(OVERANGE )
LOAD
PRESET
[
. | g | ¢ | e
FREQUENCY B .
PRESETTABLE PRESETTABLE PRESETTABLE
(cLock) —, F (c3) (1ca) 1 (IC5) ca —1 =8
(ica2) DECADE COUNTER | | DECADE COUNTER| | DECADE COUNTER (ce) (1ce)
| 2 | 8 ] 8 T %
- s 3 x r' Yy
¢}
vea) | 45V
“ e @ X g © X g © J
}" ¢ o € 10kH
1
“Cc” a J “Es’ o N “ga' o -—s= QUTPUT TO
TRIPLE INPUT ———7 T PHASE
J-K FLIP- FLOP ! COMPARATOR
1
33204/8 B-35%2
Counting Flip—Flops Presettable Decade Counters Flip—Flops Gates
Sequence B | A ICS ICa IC3 C D E F G Remarks
BCD BCD
2 1
Preset 0 * * * * * o} 0 0 | Enabled Disabled Start of Cycle
Number I
Presec+1 |t % | ot t 1 T
!
|
|
3990 1 [ 9 9 ¢} 0 Enabled Gate G Enabled
1 | 1 9 9 0] 1
|
1 i 1 9 9 1 0] v
3993 1 9 9 1 1 0 | o | 0| Enabled Znabled
3994 0 * * * * x 1 0 0 |Disabied Disabled Counters and F-F 1 are
preset. F-F B is cleared
3995 o * . * . 1 1 0
3996 0 * * * * * 1 1 1 Output 1o phase
comparator goes high
3997 0 * * * * * 0 1 1
3998 0 | * - * * * 0 0 1 [Disabled
|
3999 0 i * . * * * 0 0 0 | Enabled Disabled Output to phase
| comparator goes low
and cycle repeats
J

* Set to preset number
t Preset number + 1

Figure 4-19. + N Control Logic Diagram.
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An example of how the preset number is determined by the G is enabled. At 3993, all three J inputs at Flip—Flop C are

BCD control lines is shown in Table 4-4.

4-74. The table in Figure4-19 shows the counting sequence

high. At 3994, Gate F is disabled but the count continues
by clocking Flip—Flops C, D, and E until 3999 is reached.
At 3996, the output to the phase comparator goes high and

for the = N Counter. When the counter reaches 3990, Gate remains high until 3999 is reached.

Table 4-4. Preset Number.
Most 2nd Most 3rd Most
Title Overrange | Significant Significant Significant
Digit Digit Digit Digit
Frequency Contro!l 1 2 6 5
Digits
BCD Code of 1 0010 0110 0101
Frequency Control
Digits
Code to ~N Counter 1 0111* 0011* 0100*
Preset Number 0 7 3 4

*The required preset number is the 9‘s compliment of the corresponding
Freguency Control Digits

Summation of table:
N = 3999 -734 = 3265
VTO Frequency = 3265 x 10 kHz - 32.650000 MHz
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SECTION V
VM AINTENANCE

51. INTRODUCT!ON.

5-2. This section contains the information necessary for
maintenance of the Model 3320A/B Frequency Synthe-
sizer. Included is a list of test equipment required,
in-cabinet performance tests for standard and options,
adjustment procedures for standard and options, and front
panel disassembly procedures.

5-3. TEST EQUIPMENT.

5-4. The test equipment required for the maintenance of
the 3320A/B is listed in Table S-1. If the recommended
mode] is not available, use a substitule that meets the
required characteristics,

NOTE

To insure proper stabilization of all circuitry,
allow a 30-minute warmup period before begin-
ning any performance ftests or adjustment pro-
cedures.

5-5. PERFORMANCE TESTS.

5-6. The following performance tests compare the
3320A/B performance with the list of specifications given
in Table 1-1. These tests may be used for incoming
inspection, periodic maintenance, or to verify specifications
after repajr. A Performance Test Card is provided at the end
of this section for recording the performance of the
instrument during the performance tests. The card may be
removed from the manual as a permanent record. If the
instrument fails to meet any of its specifications, perform
the adjustment procedures outlined in Paragraph 5-27.
During the performance test, periodically vary the line
voltage + 10% with a power line transformer to insure
proper operation at various ac line voltages. When checking
the performance of Option 001, use a 75 ohm to 50 ohm
adapter on the output of the 3320A/B (excluding Para-
graphs 5-17 and 5-21). Refer to Figure 5-7 for part numbers
and diagram of 75 ohm to 50 ohm adapter.

5-7. Frequency Accuracy, Vernier Out.

5-8. This performance test insures the 3320A/B meets the
Frequency Accuracy performance specifications listed in
Table 1-1 when the vernier control js in the out position.
The output frequency of the 3320A/B is derived from the
20 MHz Oscillator as follows:

Section V
NFR
3000 o
XN MIXER -
“ 3
Fr
2000 Fr
Fr 20MH
4+ 2000 |- REFERENCE

OSCILLATOR

3320A/B-B-3559

The XN circuitry is controlled by a phase lock loop. If
either the + 2K or the XN number is incorrect, the loop
will not lock. The following formula can be used to derive

Fo:

_NFgr N- 2000
FO_,J -FR:FR( )
2000 2000

=Fr (K)

If Fg = FR(K) and if the phase lock loop is locked up,
any frequency error in Fy must be due to Fg (20 MHz).
This performance test measures the accuracy of the 20 MHz
Reference Oscillator and the output of the 3320A/B to
insure phase lockup. The Frequency Accuracy specification
listed in Table 1-1 with the Vernier out-is + 0.001% of
setting.

a. Connect an electronic counter to the 1 MHz output
jack on the 3320A/B rear panel. The counter indication
should be 1.000000 MHz + 10 Hz.

b. Connect the counter to the 3320A/B front panel
OUTPUT jack.

c. Set the 3320A/B RANGE to MHz and FREQUENCY
to 12.22. Set VERN IN/OUT to VERN OUT. The counter
indication should be 12.220000 MHz = 122 Hz.

d. Set the 3320A/B FREQUENCY to 1.10. The counter
indication should be 1.100000 MHz + 11 Hz.

e. Set the 3320A/B FREQUENCY to 00.01. Set the
counter TIME BASE to .1 us and FUNCTION to PERIOD
AVERAGE 10K. The counter indication should be
100.00000 us + 1 ns.

5-9. Frequency Accuracy, Vernier In.

5-10. The 3320A/B uses two unrelated reference oscillators
to derive the output frequency when the vernier control is

5-1
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Table 5-1. Test Equipment Required.

Model 3320A/B

Instrument Type

Required Characteristics

Recommended Model

Electronic Counter

Frequency: dcto 33 MHz
Time Base: .1 usec to 10 sec
Period Average: 1 to 100 K
Qutput: 100 kHz, 1 MKz, 10 MHz
(rear panel)
10 MHz (front panel)
Sensitivity: 1 mV

-hp- Model 52451
with 5261A
plug-in

Wave Analyzer

Frequency: 20 Hz 10 16 MHz
Amplituge: 100 uV to 30 V
B.W.: 10 Hz

Qutputs: Recorder

Dynamic Range: > 70 8B

-hp- Models 312A
and 3590A (with
3593A plug-in}

ac Voltmeter

Range: 7.000 mV + 70 4V to
5V %25 mV
Frequency: 50 Hz to 100 kHz

-hp- Model 3450A

ac Voltmeter

Dynamic Range: 100 dB
BW.: 1 Hz

-hp- Model 403A

Oscilloscope

Dual channel {Ch. B. Trigger);
Frequency: dcto 13 MHz
Accuracy: * .1% of setting

-hp- Model 180A {with
1801A and 1820A
plug-ins.)

dc Voltmerer

Voitage Range: 100 mV to 30 V
Accuracy: * 0.05%

-hp- Model 3450A

Spectrum Analyzer

Frequency: 10 MHz to 48 MHz
Response: = 0.5dB

-hp- Model 8553B/8552A

(in 1418 display)

Attenuator Attenuation: 20 dB in 10 dB steps -hp- Model 355D with
known error
Accuracy: * 0.01 dB
Attenuator Attenvator: 10d8 in 1 dB steps -hp- Model 355C

Thermocouple

Input: 3V rms

Qutput: 7.0 mV de

Input Impedance: 50 ohms
and 75 ohms

-hp- Model 11043 A
-hp- Model 11049-HO1

{for Option 001)

Double Balanced Mixer

Frequercy: 100 kHz to 13 MHz

-hp- Model 10534A

Low Pass Filter

Frequency: 150 kHz

See Figure 54

Low Pass Filter

Frequency: 15 kHz2

See Figure 55

Feed thru Termination

Impedance: 50 ohms * 0.2%
75 ohms + 0.2%

-hp- Model 11048C
-hp- Model 11094C

Resistors 10 ohm (2 each) -hp- Part No. 0757-0489
100 ohm (1 each) -hp- Part No, 0757-0178
10 kilohm (1 each} -hp- Part No. 0757-0340
Capacitors .0068 uF (1 each) -hp- Part No. 0160-0159
1300 pF (1 each) -hp- Part No. 0160-2221
.012 pF (1 each) -hp- Part No. 0160-0301
18600 pF {1 each) -hp- Part No. 0160-2223
Coit 160 uh (1 each) -hp- Part No. 9100-1639
Oscillator Signal to Noise Ratio: > 60 dB

down
Spurious: > 80 dB down
Frequency: 5 MHz and 1 MHz

-hp- 105A/B

Frequency Doubler

Frequency: 5 MHz
Impedance: 50 chms

-hp- Model 10515A
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in the IN position. This performance test insures the
instrument meets the Frequency Accuracy specifications
listed in Table 1-1. The specification is 0.01% of range.

a. Connect an electronic counter to the 3320A/B front
panel OUTPUT jack.

b. Set the 3320A/B RANGE to MHz, VERN IN/OUT
to VERN IN, and FREQUENCY to 00.0150. The counter
indication should be 15.000 kHz + 1.0 kHz.

c. Set the 3320A/B FREQUENCY to 12.9999. The
counter indication should be 12.9999 MHz = 1.0 kHz.

d. Step the RANGE to each of the lower positions. The
counter jndication in Step ¢ should be divided by 10 with
each step.

5-11. Harmonic Distortion.

5-12. This performance test insures the 3320A/B meets the
Harmonic Distortion specification listed in Table 1-1. The
specification is divided into three frequency ranges: - 60 dB
from S Hz to 100 kHz, - 50 dB from 100 kHz to 1 MHz,
and - 40 dB from ~ MHz to 13 MHz.

3320A:

a. Connect the equipment as shown in Figure 5-1.

b. Set the 3320A front panel controls as follows:

PERFORMANCE TESTS

Section V
AMPLITUDE .. ................. Fuil CW
VERNIN/OUT ................ VERN IN
RANGE . ... ... . ... .. ...... 100 kHz
FREQUENCY .................... 010.0

¢. Set the 355D to 10 dB, the 355C to 3 dB, and adjust
the wave analyzer for a 0 dBm meter indication at 10 kHz.

d. Tune the wave analyzer to the second, third, and
fourth harmonics of the 10 kHz signal. Harmonic levels
should be at least 60 dB below the reference level set in
Step c.

e. Repeat Steps ¢ and d for the following FREQUENCY
and RANGE settings:

RANGE ‘ FREQUENCY I Specifications
100 kHz 1299 -50dB
1000 kHz 0150 -50dB
1000 kHz 1299 -40dB
10 MHz 04.00 -40dB

f. Exchange the wave analyzer with a spectrum ana-
lyzer.

g. Set the 3320A FREQUENCY to 7.00. Adjust the
spectrum analyzer to display the 7.00 MHz reference signal
and the second, third, and fourth harmonics.

h. The harmonic signals should be at least 40 dB below
the 7.00 MHz reference.

WAVE ANALYZER

WAVE ANALYZER

33204-B-25754

t

:

hp 3590A  hp 3s0en l

!

1

) u— |
@ uon@ @@ :
{

g O 97O |

® O ®,O® B @ = 0 :
I

[

’

LOwW
FREQUENCY
RANGES

hp 312A
TN
FREQUENCY SYNTHESIZER -
hp 33208 |ODB/STEP  1DB/STEP
ATTENUATOR ATTENUATOR : 5
55 6 55 ho 5550 5 385 98 9 0¢
% é é é SHORT @ SHORT @ SHORT O @ @ ‘@ ©
W @ CLBLE CasLE CABLE @6 o 6 ® © @
) HIGH
FREGUENCY
RANGES

Figure 5-1. Harmonic Distortion.
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i. Repeat Steps g and h for the frequency of
12.99 MHz.

3320B:

a. Use same procedure as 3320A with the following
exceptions:

(1) In Step b, set AMPLITUDE to +26.99 dBm
(+ 24.99, Option 001) and LEVELING to OFF.

(2) In Step c, set 355D to 20 dB and 355C 10 7 dB.

5-13. Spurious.

5-14. This performance test insures the 3320A/B meets the
Spurious (short term stability) specification listed in Table
1-1. The specification is > 60 dB below the selected output
or - 110 dBm into 50O ohms, whichever is greater. A wave
analyzer is used to check random spurious and 2, |
spurious. The 2, I spurious is generated by the mixing
action used to develop the 3320A/B output frequency (See
Figure 5-2). The 2, 1 spurious is equal to 2F, - F,. For
example, if the 3320A/B is programmed for an output
frequency of 8 MHz, Fy = 28 MHz and 2F, - F; =40 MHz
-28MHz =12MHz =2, | spurious. 10 kHz and 60 Hz
sidebands are checked at 10 MHz by mixing the 3320A/B
output frequency to 100kHz and 10 kHz and monitoring
the sidebands with a wave analyzer.

3320A/8
OUTPUT MIXER
F 3320A/8 OUTRUT
20-33MHz 0-13 MHz
F2
20 MH2 313204/8-B-3560

Figure 5-2. 3320 Output Section.

a. Connect a wave analyzer to the 3320A/B front panel
OUTPUT jack. The 3590A wave analyzer with the 3593A
or 3594A plug-in will cover the lower frequencies of the
3320A/B. The 312A wave analyzer will cover the upper
frequencies.

b. Set the LEVELING ON (> 10Hz) (3320B) and
adjust the 3320A/B AMPLITUDE and the wave analyzer
for a convenient reference level on the wave analyzer meter.

c. Tune the wave analyzer through the entire frequency
range of the 3320A/B. The wave analyzer meter indication
should be > 60 dB below the reference set in Step b or
- 110 dBm, whichever is greater.

NOTE

The 2, 1 spurious for a 33204/B output
frequency of 13MHz is 7MHz (40 MHz
- 33MHz). In Step ¢ above, be sure to check at
7 MHz with the wave analyzer.

54
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d. Connect the equipment as shown in Figure 5-3
(insure the S MHz oscillator is at 5,000,000.0 Hz).

CAUTION

DO NOT EXCEED THE RATED INPUT OF
MIXER.

e. Set the 3320A/B RANGE to 10 MHz and FRE-
QUENCY to 10.10. In 3320B, set LEVELING to ON
(> 10 Hz).

f. Adjust the amplitude of the 3320A/B and the wave
analyzer to 0.1 V meter indication at 100 kHz.

g. Tune the wave analyzer to 90 kHz, 80 kHz, 70 kHz,
and 60 kHz. Meter indications for 10 kHz sidebands should
be > 60 dB below the reference set in Step for - 110 dBm,
whichever is greater.

h. Set the 3320A/B FREQUENCY to 10.01 and repeat
Step f for 10 kHz.

1. Tune the wave analyzer to 10.060 kHz, 10.120 kHz,
10.240kHz, and 10.300 kHz. Meter indications for the
60 Hz sidebands should be > 60 dB below the reference set
in Step f or - 110 dBm, whichever is greater.

5-15. Signal To Phase Noise.

5-16. This performance test insures the 3320A/B meets the
Signal to Phase Noise specifications listed in Table 1-1. The
specification for signal to phase noise is > 40 dB down in a
30 kHz band, excluding + 1 Hz centered on carrier. This
test uses a 5 MHz oscillator, with a frequency doubler, as a
reference frequency. The output of the 3320A/B and the
reference frequency are mixed and the difference signal is
applied to a wideband ac voltmeter. When the 5 MHz
oscillator is tuned slightly off frequency, the phase of the
3320A/B output signal will drift slightly. As the 3320A/B
output and the reference oscillator drift through phase
quadrature, the ac voltmeter will peak. This peak value is
the maximum phase noise.

a. Connect the 5 MHz oscillator to a counter and adjust
the frequency for 5,000,000.0 Hz.

b. Connect the equipment as shown in Figure 54.

DO NOT EXCEED THE RATED INPUT OF
MIXER.
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QUARTZ OSCILLATOR
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Figure 5-3. Spurious.

c. Set the 3320A/B RANGE to 10 MHz, FREQUENCY
to 10.01, and VERN IN/VERN OUT to OUT. Adjust the
3320A/B amplitude for a convenient reference level on the
ac voltmeter.

d. Set the oscilloscope DISPLAY to ALT B Trigger and
adjust for a convenient display of both channels. The
channel A signal will not lock.

e. Set the 3320A/B FREQUENCY to 10.00. Adjust the
frequency of the 5 MHz oscillator until the channel A
display on the oscilloscope is drifting very slowly.

f. Ground the Channel B input terminal on the oscillo-
scope and adjust the display for a convenient reference. Set
the input terminal to dc.

g. Disconnect Channel B of the oscilloscope from point
A (Figure 5-4) and connect to point B.

h. The oscilloscope display on Channel B should drift
through 0 Vdc when the 3320A/B signal and the reference
oscillator signal are in phase quadrature. The indication on
the ac voltmeter, when the Channel B oscilloscope display
is at 0 Vde, should be > 40 dB below the reference set in
Step c.

S0MHz
OSCILLOSCOPE PLUG IN
hp180A hp18OIA
® >|oee0l0 0O
Io} , ole. .9, )
o) olo ol 2
FREQUENCY SYNTHESIZER Ol e 2
hp 33208 3 QUARTZ OSCILLATOR
J hp105a/8
. © é © © © A = = o @ o
% gy © B o500
© © © © - hp 10534 hp 105154 —7
@ @ @ L T )
AC VOLTMETER
L EXT REF IN hpa03A
@ @
:_SOKHz LPF @
11204 B 2603

Figure 5-4. Signal to Phase Noise.
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5-17. Amplitude Accuracy, Absolute.

5-18. This performance test insures the 3320A/B meets the
absolute amplitude accuracy specifications listed in Table
i-1. The specifications are:

3320A Standard and Option 001:
1 Vims = 10% into 50 ohms (75 ohms,
Option 001).
2V rms = 10% open circuit.

3320B Standard:
5.0 Vrms = 0.5% into SO ohms.
10.0 V rms * 0.5% open circuit.

3320B Option 001 :

4.86 Vrms = 0.5% into 75 ohms
9.73 V rms * 0.5% open circuit.

3320A:

a. Connect an ac voltmeter to the 3320A front panel
OUTPUT jack through a 50 ohm load (75 ohm load,
Option 001).

b. Set the AMPLITUDE full clockwise. The ac volt-
meter indication should be | Vrms £ 0.1 V rms.

¢. Remove the 50 ohm load (75 ohm load, Option 001).
The ac voltmeter indication should be 2V rms £ 0.2 V rms.

3320B:

a. Set the 3320B front panel controls as follows:

AMPLITUDE (3320B Standard) ... +26.99 dBm
(3320B, Option 001) . +24.99 dBm

VERNIN/OUT ................. VERN OUT
RANGE ... ... ... . . ..o ... 10 kHz
FREQUENCY ........ . ... .. .. .. .... 10.00
LEVELING ............. ... ... ON (> 10 Hz)

b. Connect an ac voltmeter to the 33208 front panel
OUTPUT jack through a 50 ohm load (75 ohm load,
Option 001). The ac voltmeter indication should be
5000 Vrms + 0.025Vrms (4.863 Vrms *+ 0.024 V rms,
Option 001).

¢. Remove the S0 ohm load (75 ohm load, Option 001).
The ac voltmeter indication should be 10.000 V rms
+ 0.05Vrms (9.726 V rms + 0.048 V rms, Option 001).

5-19. 3320A Freguency Response, 0.01 Hz - 13 MHz.
3320B Frequency Response, 0.01 Hz - 10 Hz.

5-20. This performance test insures the 3320A meets the
Frequency Response specification listed in Table 1-1 over
its entire frequency range. This test also insures the 3320B
meets the Frequency Response specification listed in Table
I-1 from 0.01 Hz to 10Hz. The specification for the

5-6

PERFORMANCE TESTS

Model 3320A/B

3320A is + 2 dB. The specification for the 3320B is
+ 0.5dB (referenced to 10kHz). The total frequency
response specification for the 3320B covers all frequencies
at all settings of the 10 dB output level attenuator. To test
total frequency response of the 3320B perform this test;
Frequency Response, 10 Hz - 13 MHz, Paragraph 5-21; and
3320B Output Attenuator Frequency Response, Paragraph
5-28.

3320A:

a. Connect an oscilloscope to the 3320A front panel
OUTPUT jack.

b. Set the 3320A AMPLITUDE full CW, VERN IN/
OUT to VERN OUT, RANGE to 10kHz, and FRE-
QUENCY to 10.00.

¢. Ground the input terminal of the oscilloscope and
adjust the vertical position control to position the sweep at
center. Set the input terminal to dc and adjust the vertical
gain for 8 cm display.

d. Set the oscilloscope vertical position control so the
positive peaks of the display are on the center line.

e. Set the 3320A front panel controls to the positions
listed in Table 5-2. The peaks on the oscilloscope display
should not vary more than 1cm positive and 0.8 cm
negative.

Table 5-2. 3320A Frequency Response (0.01 Hz - 13 MHz).

RANGE FREQUENCY VERN IN/OUT
10 MHz 12.99 ouT
10 MHz 00.01 ouT

1000 kHz 1299. ouT

1000 kHz2 0001. ouT

100 kHz 1299 ouT

100 kHz 000.1 ouT
10 kHz 12.99 ouT
10 kHz 00.01 ouT

1000 Hz 1299. ouT

1000 Hz 0001. ouT

1000 Hz 0000.99 IN

1000 Hz 0000.50 IN

1000 Hz 0000.10 IN

3320B:

a. Connect an oscilloscope to the 3320B front panel
OUTPUT jack.

b. Set the 33208 front panel controls as follows:

AMPLITUDE (Standard) .. .. .. +26.99 dBm

{Option 001) . ... +24.99 dBm
VERNIN/OUT ................ VERN IN
RANGE ..... ... ... ........... 10 kHz
FREQUENCY .................... 10.00
LEVELING ....................... OFF
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c. Perform Steps ¢ and d of the 3320A section of this
performance check.

d. Set the 3320B FREQUENCY, RANGE, and Vemier

to the positions listed in Table 5-3. The peaks on the
oscilloscope should not vary more than + 0.2 ¢cm.

Table 5-3. 3320B Frequency Response (0.01 Hz - 10 Hz).

RANGE | FREQUENCY Vernier
1000 Hz 0010 00
1000 Hz 0005 00
1000 Hz 0001 00
1000 Hz 0000 99
1000 Hz 0000 55
1000 Hz 0000 10
1000 Hz 0000 o1

5-21. 33208B Frequency Response, 10 Hz - 13 MHz.

5-22. This performance test insures the 3320B meets the
Frequency Response specifications listed in Table 1-1 with
the 10 dB attenuacor in the straight through position. The
specification is + 0.05 dB (veferenced to 10 kHz).

a. Set the 3320B front panel controls as follows:

AMPLITUDE (Standard) ...... +26.99 dBm

(Option 001) . ... +24.99 dBm
VERN IN/OUT .............. VERN OUT
RANGE ... .. ... ... ... ... ... ... 10 kHz
FREQUENCY .................... 10.00
LEVELING ................ ON (> 10 Hz)

b. Connect the equipment as shown in Figure 5-5.

c. Adjust the AMPLITUDE of the 3320B for a
7.000 mV = 10 pV indication on the dc voltmeter.

NOTE

Do not change the setting of the 3320B 10 dB

PERFORMANCE TESTS
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d. Set the 3320B RANGE and FREQUENCY to the
positions listed in Table 5-4. The dc voltmeter indication
should not vary more than * 70 V. Multiply the dc
voltmeter indications by 71.5 to transpose the errors to mV
indications. Record these adjusted indications. These read-
ings will be used in the 3320B Output Attenuator Fre-
quency Response performance test.

Table 5-4. 3320B Frequency Response (10 Hz - 13 MHz).

RANGE FREQUENCY
10 MHz 1299
10 MRz 00.01

1000 kHz 1299
1000 kHz 0001

100 kHz2 1299

100 kHz 000.1
10 kHz 12.99
10 kHz 00.01

1000 Hz 1299
1000 Hz 0010

5-23. 3320B Attenuator Accuracy, 10 kHz.

5-24. This performance test insures the 3320B meets the
attenuator accuracy specification listed in Table 1-1. The
specification is # 0.02 dB/10 dB step, 10 kHz, referenced
to the straight-through position of the output attenuator.
This specification is accumulative as attenuation is added to
the output. The tolerance for each added step is equal to
the tolerance of the previous step plus 0.02 dB. The output
of the 3320B is applied to a wave analyzer through a
calibrated attenuator. The wave analyzer detects the 33208
output signal and applies the detected signal to a dc
voltmeter. The dc voltmeter indications are recorded for
later use in determining the 3320B output attenuator
frequency response.

a. Connect the equipment as shown in Figure 5-6.
NOTE

This performance test uses a 355A 10dB

attenuator with a known accuracy on the 0 dB

and 10 dB settings. The error in the attenuator
must be considered in determining the error of

attenuaror. the 3320B.
FREQUENCY SYNTHESIZER

QUE hp 33208 ESizE MULTI-FUNCTION METER

hp 3450A
6 6 © 6 © o o] —
& 6 & o | Lm ©
©  om ® THERMAL CONVERTER & -0 (17 ®
hp 11049A S

33204-8-25734 NOTE

CONNECT DIRECTLY TO 33208
OR USE SHORT CABLE.

FOR OPTION OO! USE AP 11049A ,0PTION HOI

Figure 5-5. 3320B Frequency Response (10 Hz - 13 MHz).
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WAVE ANALYZER
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- ATTENUATOR ATTENUATOR -
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Figure 5-6. 3320B Attenuator Accuracy.

b. Set the 3320B front panel controls as follows:

AMPLITUDE (Standard) ...... +25.00 dBm

(Option 001) .... +24.00 dBm
VERNIN/OUT .............. VERN OUT
RANGE ........................ 10 kHz
FREQUENCY .................... 10.00
LEVELING ................ ON (> 10 Hz)

¢. Set the 355D to 10 dB and adjust the 355C and the
wave analyzer for a 1.000V dc indication on the dc
voltmeter,

d. Set the 3320B AMPLITUDE to + 15.00 dBm
(+ 14.00 dBm, Option 001). Set the 355D to 0 dB and
record the difference between the de voltmeter indication
and the reference set in Step c.

e. Set the 355D to 10dB and down range the wave
analyzer 10 dB. Adjust the 355C and the wave analyzer for
2 1.000 V dc indication on the dc voltmeter.

f. Set the 3320B AMPLITUDE to +5.00dBm
(+4.00 dBm, Option 001) and set the 355D to 0dB.
Algebraically add and record the difference between the dc
voltmeter indication and the reference set in Step e to the
difference recorded in Step d.

g. Repeat Steps ¢ and f for the remaining attenuator
settings listed in Table S5-5. In Step f, algebraically add to
the previously recorded difference instead of the difference
recorded in Step d.
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h. Specifications for each position of the output attenu-
ator are as follows:

Attenuator (d8m) Specification (mV)
StandardJ Option 001 (accumalative)
+15.00 + 14,00 E
+ 5.00 + 4,00 * 4
- 5.00 - 6,00 + 6
- 15.00 - 16.00 + 8
- 25.00 - 26.00 +10
- 36.00 - 36.00 *12
- 45,00 - 46.00 £ 14
- 65.00 - 56.00 + 186
- 65.00 - 66.00 £18

5-25. 3320B Attenuator Frequency Response.

5-26. This performance test insures the 3320B meets the
Frequency Response specifications listed in Table 1-1 at all
positions of the 3320B 10 dB output attenuator. All
specifications are referenced to 10 kHz. The specifications
are listed again in Table 5-6. The last three digits of
amplitude (i.e. 6.99 digits in +26.99 dBm) are controlled
by electronic attenuation in the 3320B Output Section.
Frequency Response is not affected by this attenuation,
therefore, this performance test evaluates only the most
significant digit (10 dB attenuator). Each step of the
attenuator is measured and the measurement recorded for a
specific frequency, using the previous step as a reference,
until all steps have been measured at that frequency. Then
the procedure is repeated at another frequency. When all
steps have been measured at all desired frequencies, the
recorded information is used in conjunction with the
recorded information in Paragraph 5-21 and 5-23 to
determine the frequency response of the 10 dB attenuator.
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a.

b.

PERFORMANCE TESTS Section V
Table 5-5. Output Attenuator.
33208 Attenuator (dBm) 355D (dB) Wave Analyzer (dBm)
Standard J Option 001
+25.00 (Ref) [ +24.00 (Ref) 10 +10
+ 15.00 +14.00 0 Record dc Voltmeter Indication
+15.00 (Ref} | + 14.00 (Ref) 10 0
+ 5.00 + 4.00 0 Record dc Voltmeter Indication
+ 5.00 (Ref) | + 4.00 (Ref) 10 - 10
- 500 - 6.00 0 Record dc Voltmeter Indication
- 5.00 (Ref) 6.00 (Ref) 10 - 20
- 15,00 - 16.00 0 Record d¢ Voltmeter Indication
- 15,00 (Ref) - 16.00 (Ref) 10 - 30
- 25.00 - 26.00 0 Record dc Voltmeter Indication
- 25.00 (Ref) | - 26.00 (Ref) 10 - 40
- 35.00 - 36.00 0 Record dc Voltmeter Indication
- 35.00 {(Ref) | - 36.00 (Ref) 10 - 50
- 45.00 - 46.00 0 Record dc Voltmeter Indication
- 45.00 (Ref} | - 46.00 (Ref) 10 - 60
- 55.00 - 56.00 0 Record dc Voltmeter Indication
- 55.00 (Ref) [ - 56.00 (Ref) 10 - 70
- 65.00 - 66.00 0] Record dc Voltmeter Indication
Connect the equipment as shown in Figure 5-6. AMPLITUDE (Standard) ... ... +25.00 dBm
(Option 001) . ... +24.00 dBm
VERN IN/OUT .............. VERN OUT
RANGE ... ... ... .. ... ... ..... 10 kHz
NOTE FREQUENCY ...... ... ..... ...... 10.00
LEVELING ................ ON (> 10 Hz)

This performance test uses a 355D 10dB
attenuator with a known accuracy on the 0 dB
and 10 dB settings. The ervor in the attenuator
should be used in determining the error of the
33208B.

Set the 3320B front panel controls as follows:

d. Set the
(+14.00 dBm, Option 001). Set the 355D to 0 dB and
record the difference between the dc voltmeter indication
and the reference set in Step ¢.

Set the 355D to 10 dB and adjust the 355C and wave

analyzer for a 1.000 V dc indication on the dc voltmeter.

3320B AMPLITUDE to +15.00 dBm

Table 5-6. 3320B Frequency Response.

33208 ATTENUATOR SETTINGS (dBm) SPECIFICATION (dB)
Standard Option 001 LEVELING OFF | LEVELING ON (> 10 Hz)
+26.99 10 +2499 to

+ 0.5 + 0.05
- 3.00 - 5.00
- 30110 ~ 50110

* 0.5 % 0.1
- 23.00 - 25.00
- 23,01 to - 2501 to

+0.5 +0.2
- 53.00 - 65.00
- 53.01 ta - 65601 to

£ 05 0.4
- 6999 * - 69,99 **

* . 73.00 dBm, remote control.
** .75.00 dBm, remote control,
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e. Repeat Steps ¢ and d for settings listed in Table 5-5.

NOTE

The Attenuator settings marked Ref. in Table
5-5 are the settings used in Step c.

f. Repeat Steps ¢, d, and e for frequencies listed in
Table 54.

NOTE

The reference frequency for the frequency
response specification is 10 kHz. Due to the
amount of error in the test equipment used,
the frequency response of a specific attenuator
step cannot be determined by comparing dr-
rectly to 10 kHz on that step (See Step g).

g. To determine the frequency response of each step,
the recorded indications of Step d are compared as follows:

(1) For the + 15.00 dBm (+ 14.00, Option 001) step
frequency response, use the following formula:

A =B +C-D where

A =The relationship of the recorded error (Step d),
measured at a specific frequency, to 10 kHz.

B = The recorded error (Step d)

C = The adjusted error at the same frequency as B recorded
in Paragraph 5-21, Step d.

D=The recorded error at 10 kHz measured on the
+ 15.00 dBm attenuator step in Paragraph 5-23, Step d.

Example:
B = The recorded error at 1| MHz (Step d) =+ 2 mV,

C=The adjusted error at 1 MHz recorded in Paragraph
5-21,S8tepd=-1mV,

D=The recorded error at 10kHz measured on the
+15.00 dBm (+ 14.00, Option 001) attenuator step in
Paragraph 5-23, Step d =-1 mV.

A=2mV +(-1mV) - (-1mV) = 2mV -1 mV +1mV

=2mV. Indicates 1 MHz is 2 mV positive in respect to
10 kHz on the + 15.00 dBm attenuator step.

(2) Once the frequency response for the
+15.00 dBm (+ 14.00, Option 001) attenuator step has

5-10
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been calculated, it must be used in the formula, A=B+C
- D, for C. The procedure (Step g (1)) will then be repeated
for the + 5.00 dBm attenuator step.

(3) Repeat the procedure (Step g (1)) for each of the
remaining steps of the attenuator using the calculations of
the preceeding steps for C in the formula.

(4) The frequency response specifications are as
follows:

3320B Attenuator Settings (dBm)} Specification
Standard Option 001 LEVELING ON (> 10 Hz)
+26.99 to + 2499 to
3.00 - 5.00 £ smv
3.01 - 5.0ito
+1
- 23.00 - 25.00 £12mv
- 23.01 to - 25.01 10 +23mV
- 53.00 - 55.00
- 53.01 - 5501
.
- 69.99 * - 69.99 ** £ 45mv

* 73.00 dBm, remote control.
** 75.00 dBm, remote control.

h. Repeat steps b through e with the LEVELING OFF,
FREQUENCY 00.05, and RANGE 1000 Hz. The specifica-
tion is = 60 mV on all attenuator settings.

750

CONNECTOR CONNECTOR

-hp-PART NO. -hp-PART NO.
250-0052 11048-27603

RI R2
43.201/8W 86.50 I/8W
-hp-PART NO. -hp-PART NO.
0757-0392

0698-4398
el <

CONNECTOR THREADED SLEEVE

-hp-PART NO, -hp-PART NO.

|250-% 11048-27604
500 I153504-B-1306

RI
24498 1% 1/8W
-hp -PART NO.
0757-029

Figure 57. 50 Ohm To 75 Ohm Adapter.
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5-27. ADJUSTMENT PROCEDURES.

5-28. The following is a complete adjustment procedure
for the 3320A/B. This procedure should be conducted only
if the 3320A/B has failed the performance tests. If proper
performance cannot be achieved by the adjustment proce-
dures, refer to the troubleshooting procedures, Section VII.

5-29. Power Supply.

5-30. This adjustment procedure sets the + 15 V dc supply
and checks the voltages of the -15Vde, = 5 Vde, and
£ 30V dc supplies.

a. Connect adc voltmeter between Al7 pin L
(+15Vdc)and Al7 pin 10 (ground).

b. Adjust AI7R23 (+ 15 V adjust) for 14.950 V dc to
15.050 V dc.

c. Connect the dc voltmeter to the following pins and
insure each voltage is within the tolerances shown.

Al7pinl4 ... ... ... ... 5.000 to 5.300
Al7pinp ... .. ... ...... 5.000 to 5.300
Al7pin7 .. ... .. .... -4.850 to - 5.370
Al7pin8 ... ... ......... -148to-15.2

d. Connect the dc voitmeter ground to Al7 pin 4.
Check the following voltages to insure they are within the
tolerances shown.

Al7pinB ... ... ... 29.125 to 30.875
Al7pinC ............ -28.800 to - 31.200

5-31. Reference Oscillator.

5-32. This adjustment procedure sets the 20 MHz Refer-
ence Oscillator by monitoring the 1 MHz output on the rear
panel of the 3320A/B. It also sets the External Reference
Phase Lock circuitry.

NOTE

If the 3320A/B being adjusted is an Option
002, steps b and ¢ of this performance fest do
not need to be performed. If the 33204/B
being adjusted is not an Option 002, step a of
this performance test does not need to be
performed.

a. Disconnect the short cable between the EXT FREQ
REF and the SMHz OUT on the 3320A/B rear panel.
Connect the clectronic counter to the 5 MHz OUT and
adjust the COURSE and FINE adjustments on the 3320A/B
rear panel for 5,000,000 Hz. Reconnect the short cable
between the EXT FREQ REF and the 5MHz OUT.
Connect the oscilloscope to A7TP1

ADJUSTMENT PROCEDURES
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b. Connect the oscilloscope to A7TP1. Connect the rear
panel output of the counter to the EXT FREQ REF input
on the rear panel of the 3320A/B.

c. Set the counter rear panel MODE to INT STD FREQ
and OUTPUT STD FREQ to 10 MHz.

d. Adjust A8C4 (20 MHz ADJUST) until the display on
the oscilloscope is a sinewave > 6 V p-p.

e. Ground the oscilloscope input and adjust trace for
center of display. Set oscilloscope input to dc and readjust
A8C4 for 0V dc with no sinewave on oscilloscope display.

f. Connect the counter to the 1 MHz OUT on the rear
panel of the 3320A/B. Counter indication should be 1 MHz
+ 1 Hz.

5-33. VTO Linearity.

5-34. This adjustment procedure sets the VTO for a linear
output over the 3320A/B frequency range.

a. Connect the dc voltmeter to A3TP2. Set the
3320A/B FREQUENCY to 1299 and adjust A3R38
(PRETUNE ADJUST) for a voltmeter indication of
-10Vdec £ 0.3 Vdec.

b. Connect the dc voltmeter to A3TPI. Set the
3320A/B FREQUENCY from 00.99 to 12.99 in 1 MHz
steps. The dc voltmeter indication should not be more
negative than - 4V dc on each frequency setting.

5-35. Vernier.

5-36. This adjustment procedure sets the Vernier Oscillator
for a 10kHz swing (VTO output) on the front panel
Vernier.

a. Set the 3320A/B FREQUENCY TO 12.99, RANGE
to 10 MHz, VERN IN/VERN OUT to VERN IN.

b. Connect the dc voltmeter to A1TP1. Adjust AIRI
(DC REF ADJ) for a dc voltmeter indication of - 6.06 V dc
+ 0.02 V de.

c¢. Connect the counter to the 3320A/B rear panel L.O.
OUTPUT (20-33 MHz). Set the 3320A/B FREQUENCY to
0000, adjust AR50 for 20 MHz + 100 Hz.

d. Conncct the oscilloscope to A1TP2 through a 6.8 pF
capacitor. Adjust AIC3 (10 MH:z LEVEL ADJUST) for
maximum signal on oscilloscope display. Display should be
>250 mV p-p.

e. Set the 3320A/B Vernier to 99. Adjust A1R34
(10 kHz ADJUST) for 20,010,000 Hz to 20,010,075 Hz
indication on the counter.

f. Set the 3320A/B Vernier to 50. Adjust AIRSO
(SkHz ADJUST) for 20,004,950 Hz to 20,005,050 Hz

indication on the counter.
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g. Set the 3320A/B Vernier to 00. Adjust A1C6
(0 Hz ADJUST) for 19,999,950 Hz to 20,000,000 Hz indi-
cation on the counter.

h. Repeat steps e, f, and g until all limits are met.

i. Set the 3320A/B Vernier to 99, FREQUENCY to
12.99. If necessary readjust A1R34 (10 kHz ADJUST) for
33,000,000 Hz to 33,000,100Hz indication on the
counter.

5-37. Amplitude Reference, 3320B.

5-38. This adjustment procedure sets the reference dc level
from the D/A Converter.

a. Connect the dc voltmeter to A11TPI.

b. Set the 3320B AMPLITUDE to 16.99dBm
(-5.01 dBm, Option 001). Adjust A11R10 (REFERENCE
ADJUST) for 10.0000V dc + 0.0005 Vdc (9.729 V dc
+ 0.005 mV dc, Option 00!) indication on the dc volt-
meter.

c. Set the 3320B AMPLITUDE to 17.00dBm
(-5.00 dBm, Option 001). Adjust AllRI16 (DECAY
ADJIUST) for 3.1659V dc = 0.0002 V dc (3.0801 V dc
% 0.002 V dc, Option 001) indication on the dc voltmeter.

5-39. Carrier Balance.

5-40. This adjustment procedure sets the output of the
Mixer for minimum carrier signal feed thru and maximum
common mode rejection.

a. Set the 3320A/B FREQUENCY to 0100, RANGE to
1000 Hz, and LEVELING to OFF (3320B).

b. Connect the ac voltmeter to AIQTPl. Adjust
A10R37 (AC SIGNAL NULL) for a null indication on the
ac volumeter (<100 mV ac).

c. Remove the brown cable from the Pre-Amp output
on the Al0 assembly. Move the green cable from the
20-30 MHz out on the AlQO assembly to the Pre-Amp
output jack.

d. Connect the spectrum analyzer through the 355D
attenuator to the 3320A/B rear panel L.O. OUTPUT
(20-33 MHz).

NOTE

Set 355D attenuator to 20dB before con-
necting to 33204 /B.

e. Set the 3320A/B FREQUENCY to 12.99 and
RANGE to 10 MHz.

5-12
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f. Adjust A10R31 (CARRIER NULL) for minimum
amplitude of the 32.99 MHz signal on the spectrum
analyzer display.

g. Return the green cable to the 20-33 MHz jack on the
Al0 assembly. Replace the brown cable to the Pre-Amp
output on the A10 assembly.

5-41. Amplitude.

542. This adjustment procedure sets the amplitude section
of the 3320A/B for minimum temperature drift, minimum
dc offset, and proper output voltage level.

3320B:

a. Set the 3320B FREQUENCY to 10.00, RANGE to
10 K, and AMPLITUDE to +17.00dBm (+ 15.00 dBi,
Option 001). Remove the red cable from the 20 MHz input
on the AI2B assembly. Remove the clear cable from the
0-13 MHz input on the A12B assembly. Short A12BTP2 to
ground with a jJumper cable.

b. Using jumper cables connect a 5 chm resistor (two
10 ohm resistors in parallel) between A12BTP] and ground.
Connect Channel A input of the oscilloscope across the 5
ohm resistor.

c. Set the oscilloscope INPUT to dc and VOLTS/DIV to
.1 (.01 if 10:1 divider probe is used). Adjust oscilloscope
display for a convenient reference.

d. Adjust A12BR10 (OFFSET ADJUST) until there is a
noticeable (approximately 1.5 cm) dc level shift (either up
or down) on the oscilloscope display then readjust
A12BRI10 in the opposite direction until the dc level on the
oscilloscope display is on the threshold of shifting back.

e. Remove the S ohm resistor and all jumper cables.
Replace the red cable to the 20 MHz input and the clear
cable to the 0-13 MHz input on the A12B assembly.

f. Connect the dc voltmeter to the 3320B front panel
output jack.

g. Set the 3320B AMPLITUDE to +26.99 dBm
(+ 24.99 dBm, Option 001).

h. Adjust A10R45 (DC OFFSET) for a 0 Vdc + 2 mV
dc indication on the dc voltmeter.

i. Connect the ac voltmeter through a 50 ohm load (75
ohm Joad, Option 001) to the 3320B front panel output
jack.

j. Set the 3320B FREQUENCY to 10.00, RANGE to
10 kHz, AMPLITUDE to +26.99dBm (+24.99 dBm,
Option 001), and LEVELING to ON (> 10 Hz).
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k. Adjust A12BR30 (+3V ADJ) for 5000V ac
+ 0.00f V ac (4.8646V ac +0.0012V ac, Option 001)
indication on the ac voltmeter. If A12BR30 does not have
enough range remove AIBAR2 (thermocouple), rotate it
180°, and replace it back on the A12B assembly. Repeat
adjustment of A12BR30.

1. Set the 3320B AMPLITUDE to + 17.00 dBm
(+ 15.00 dBm, Option 001) and adjust A12BR34 (1.583 V
ADJ) for 1.583 V ac £ 0.001 V ac (1.540V ac + 0.002V
ac, Option 001) indication on the ac voltmeter.

3320A:

a. Connect the dc voltmeter to the 3320A front panel
output jack. Set the 3320A AMPLITUDE Full CW.

b. Remove the brown cable from the input of the AI2A
assembly. Connect a juraper cable between A12A J1 and
ground.

c. Adjust A12ARI11 (DC OFFSET) for 0V de + 2mV
dc indication on the dc voltmeter.

d. Remove the shorting cable from A12A J1 and
replace the brown cable. Adjust A10R45 (DC OFFSET) for
a0V dc+* 2mV dcindication on the dc voltmeter.

ADJUSTMENT PROCEDURES
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e. Connect the ac voltmeter through a 50 ohm load (75
ohm load, Option 001) to the 3320A front panel output
jack.

f. Adjust A9ARS52 (AMPLITUDE ADJUST) for
1.000 V ac £ 0.1 V ac indication on the ac voltmeter.

5-43. Harmonics, 33208.

5-44. This adjustment procedure sets the harmonic level of
the 3320B output signal to a minimum.

a. Connect the spectrum analyzer through the 355D
(set to 40 dB) attenuator to the 3320B front panel output
jack.

b. Set the 3320B FREQUENCY to 12.99, RANGE to
10 MHz, AMPLITUDE to +26.99 dBm (+24.99 dBm,
Option 001), and LEVELING to ON (>> 10 Hz).

¢. Adjust Al14RS5 (BIAS ADJUST) until the third
harmonic of the 12.99 MHz signal is approximately 42 dB
below the 12.99 MHz funcamental on the spectrum
analyzer display.

5-45. Leveling, 3320B.

5-46. This adjustment procedure sets the 3320B output
signal for equal ac levels when switching from LEVELING
OFF to LEVELING ON (> 10 Hz).

AC Power Module  A38P1, A28P1
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a. Connect the ac voltmeter to the 3320B front panel
output jack.

b. Set the 3320B FREQUENCY to 10.00, RANGE to
10kHz, AMPLITUDE to +16.99dBm (+14.99 dBm,
Option 001), and LEVELING to ON (> 10 Hz). Record the
ac voltmeter indication.

c. Set the 3320B LEVELING to OFF and adjust
A9BC24 (LEVELING OFF ADJUST) to the same ac
voltmeter indication as recorded in step b # 10 mV ac.

5-47. Transient Response, 33208,

548. This adjustment procedure sets the 3320B Leveling
loop transient response.

GENERAL MAINTENANCE INFORMATION

Model 3320A/B

a. Connect the dc voltmeter to A12BTP3.

b. Set the 3320B FREQUENCY to 10.00, RANGE to
10 kHz, and AMPLITUDE to + 16.99 dBm (+ 14.99 dBm,
Option 001). Record dc voltmeter indication.

c. Set 3320B AMPLITUDE to +17.99dBm
(+ 15.99 dBm, Option 001). Adjust A9BR27 (PRETUNE
ADJUST) for the same dc voltmeter indication as recorded
in step b.

d. Adjusting A9BR27 effects the voltage indication at
+16.99 dBm. Repeat steps b and ¢ until the two indica-
tions are within + 200 mV dc.

GENERAL MAINTENANCE INFORMATION

5-49. GENERAL MAINTENANCE INFORMATICN,

5-50. The following paragraphs contain information dn
front panel removal, front panel disassembly and front
panel assembly. Also included is a cam positioning informa-
tion for 50 ohm and 75 ohm instruments.

b-51. Front Panel Removal,

5-52. The following procedure provides information for
removing the 3320A/B front panel.

Step A

oS
.

Remove top and bottom covers, MP21 and MP25.
5-14

pn_-aoh s

Remove four screws holding front panel to side castings.

Step C

Bl %mkv*ﬂ N
Turn instrument upside down and remove the output cable
at J9.
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Step D

Remove the ribbon cable from the A13 Switch Assembly
and remove the front panel.

5-53. Front Panel Disassembly.

5-54. The following procedure provides information for
disassembling the 3320A/B front panel. This will allow
replacement of the switch wafers on the A13 Switch
Assembly. On earlier 3320A/B instruments the switch
wafers were not replaceable. Refer to the backdating
Section VIII for serial number breakdown for the earlier
instruments.

Remove front panel knobs and leveling switch.
Step B

GENERAL MAINTENANCE INFORMATION

Section V

Remove the six screws holding the front panel to the Al13
Switch Assembly. Unsolder decimal indicator wires (Note
wire colors and destinations).

Step C AN

MP55 MP59 MP&0

Remove Readout Disks (MPS4, MP55, MPS58 - 2 each,
MP59 - 3 each, MP60).

NOTE

MP54, MP55, MP59 and MP61 Readout Disks
have cams mounted on them. Do not loosen the
Allen screws on the cams.

1Py

READOUT DISK

CAM

Step D

MP19

Remove mounting nuts holding Al13 Switch Assembly to
MP19.
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5-55. Front Panel Assembly.

5-56. The following procedure provides information for
assembling the 3320A/B front panel.

Step A

Replace MP19 with locking nuts. (See Paragraph 5-54, Step
D). Slide Readout Disks onto switch shafts. (Do not tighten
Allen screws). Replace and fasten front panel. (See Para-
graph 5-54, Step B).

Step B

OVERRANGE
MSFD*
2nd SFD

MSAD** 3rd SAD 2nd SAD LSAD
* Most significant frequency digit.
** Most significant amplitude digit.

Set the frequency, Range and amplitude switches as
follows:

MSED .. ... CcW

2nd SED, LSFD, 3rd SAD,

2nd SAD,LSAD. .. .. gap in rotor blade is up.
(See Figure below).

MSAD ... ... i CW

Range .. ....... CW, then CCW one position.

Hold Readout Disks in positions listed in Table 5-7 and
tighten Allen screws.

NOTE

Maintain  approximately 1/16 inch clearance
between Readout Disk and front panel. This
will prevent scratching of Readout Disks when
they are rotated.
TOP OF ASSEMBLY
ROTORl,B_ADE GAP

5-16
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Table 5-7. Readout Disks Positions.

Readout Disk Number In Front Panel Window

Overrange, MSFD * 12

2nd SFD 0

LSFD 0

Range 3rd K (next to M)
MSAD +2

3rd SAD 0

2nd SAD 0

LSAD 0

* On MSFO and overrange digit, rotate the Readout
Disk until the cam trips the overrange flag for a 1 in
the overrange window. Continue to rotate the
Readout Disk until a 2 appears in the MSFD
window.

5-57. Impedance Cam Settings.

5-58. The following procedures indicate the proper posi-
tioning of the impedance cams. These cams are located on
the 2nd SAD Readout Disk (See Paragraph 5-56, Step B).
Proper positioning of this cam prevents the amplitude
controls from being set higher than the maximum output
dBm. The maximum output for the standard 3320B is
+26.99 dBm. The maximum output for “he 3320B Option
001 is + 24.99 dBm.

Standard 3320B:

Loosen Allen screws on cam, position cam as shown above,
tighten Allen screws,

3320B Option 001:

Loosen Allen screws on cam, position cam as shown above,
tighten Allen screws.
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CAMS and COLLARS (See Note)

{MP55)

1320A4-B-2389

3320A-R-2388

@& MP62

NOTE: Cams and collars (parts 17, 18, 19, 20) fit on Readout
Disks noted in parenthesis), J

Figure 5-9. Front Panel and Vernier Control Mechanical Parts.
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Hewlett-Packard Model 3320A/B
Frequency Synthesizer

Serial No.

Frequency Accuracy

PERFORMANCE TEST CARD

Test Performed By

Date

Vernier Out
1 MHz 9999990 MHz 1.0000010 MHz
12.22 MHz 12.219878 MHz 12.220122 MHz
1.10 MHz 1.099989 MHz 1.100011 MHz
00.01 MHz 99.99900 us 100.00100 us
Vernier In
00.0150 MHz 14.000 kHz 16.000 kHz
12.9999 MHz 12.9989 MHz 13.0009 MHz
1000 kHz Range
100 kHz Range
10 kHz Range
1000 Hz Range
Harmonic Distortion
10 kHz >-60dB
129.9 kHz >-50dB
150 kHz >-50dB
1299 kHz >-40dB
4 MHz >-40dB
7 MHz >-40dB
12.99 MHz >-40dB
Spurious >-60dBor-110dBm
Signal to Phase Noise >-40dB
3320A Amplitude Accuracy
50 Ohm load 09 Vrms 1.1 Vrms
Open circuit 18 Vrms 22Vrms
3320B Amplitude Accuracy
50 Ohm load 4975V rms 5.025 V rms
Open circuit 995V rms 10.05 V rms
Frequency Response
3320A -08c¢cm +1cm
33208, 0.01 Hz—10 Hz -0.2cm +0.2cm
33208, 10 Hz—13 MHz 6930 pV de 7070 pV dc
Adjusted Errors:
12.99 MHz I .01 MHz | 1299 kHz | 1 kHz l 129.9 kHz | .1 kHz | 1299 kHz [ .01 kHz ! 1299 Hz

I1OHz

e



Attenuator Accuracy, 33208

+15.00 dBm
+ 5.00 dBm
- 5.00dBm
- 15.00 dBm
- 25.00d8m
- 35.00 dBm
- 45,00 dBm
- 55,00 dBm
- 65.00 dBm

Attenuator Frequency Response, 3320B

Record Readings (Step d):

0.998 V dc
0.996 V dc
0.994 V dc
0.992 Vdc
0.990 V dc
0.988 V dc
0.986 V dc
0.984 V dc
0.982 V dc

1.002 V dc
1.004 V dc
1.006 V dc
1.008 V dc
1.010 Vdc
1.012 Vdc
1.014 V dc
1.016 Vdc
1.018 Vdc

12.99 MHz .01 MHz [1299 kHz | 1 kHz 129.9 kHz A kHz | 1299 kHz | .01 kHz 1299 Hz 10 Hz

+15

a5

i

-15

-25

-35

-45

-55

- 65

Calculated Error {Step g):
12.99 MHz ] .01 MHz | 1299 kHz 1 kHz 129.9 kHz 1 kHz | 12.99 kHz | .01 kHz | 1299 Hz 10 Hz | Specification

5 + 5mV
i b + 5mV
- B +12 mV
- 156 12 mV
-25 + 23 mV
-35 £ 23 mV
-45 + 23 mV
-55 + 45 mV
- 65 + 45 mV




Model 3320A/B

Section VI

SECTION VI
REPLACEABLE PARTS

-1. INTRODUCTION.

6-2. This section contains information for ordering replace-
ment parts. Table 6-1 lists parts in alphameric order of their
reference designators and indicates the -hp- part number of
each part, with any applicable notes, and provides the
following:

a. Total quantity used in the instrument (TQ column).
The total quantity of a part is given the first time the part
number appears.

b. Description of the part. See list of abbreviations
below.

¢. Typical manufacturer of the part in a five-digit code.
See Appendix A for a list of manufacturers.

d. Manufacturer’s part number.

6-3. Miscellaneous parts are listed at the end of Table 6-1.
6-4. ORDERING INFORMATION.

6-5. To obtain replacement parts, address order or inquiry
to your local Hewlett-Packard Field Office. See Appendix B
for a list of office locations. Identify parts by their
Hewlett-Packard part numbers. Rebuilt boards can be
purchased at a reduced price on an exchange basis. See Page

6-31 for a list of 3320A/B rebuilt boards and their part
numbers. For more information contact your local
Hewlett-Packard Field Office.

6-6. NON-LISTED PARTS.
6-7. To obtain a part that is not listed, include:

a. Instrument mode] number.

b. Instrument serial number.

c. Description of the part.

d. Function and location of the part.

ABBREVIATIONS
A ..ol e e e siver Hz .............. hertz {cycle(s) per second) NPO ............... negative positive 2ero sl . .. ... aiei e slide
Al .. oo secae o ouaL. Laluminum (zero temperature coefficient) SPDT ............ single-pole double-throw
A L e e smpere{s) ID ....  ....... ...... inside diameter NS ........... nanosecond(s) = 109 seconds  SPST ........... .. single-pole single-throw
Au . e e .gold impg .... .... .... impregnated nST ... ......... not separately replaceable
incd . incandescent I tantalum
capacitor s , ., e e Cesulationfedd $2 ... ohmis) TC. temperature coefficient
. ceramic obd .order by description 7103 . titanwum dioxide
e oefficient k2 vev.. . . ...kilohm{s) = 10*3 ohms OD .. outside diameter tog . .. .. toggle
......... common  kHz..... . ... . .kilohertz = 10%3 benz tolerance
composition trimmer
L.comnection L.l il Lo inductor transistor
o Lo s s {inear taper
dep . . . . . .deposited 10g... ............... (ogarithmic taper pF . .............. pu:oiarad(s) 10-12 farads V. .. Ceee. L voltis)
DPDT . PN duuble -pole double-throw PV, el L peak inverse voltage vacw ..... a!ternatmg currenl workmg voltage
OPST ...... ..... double-pole single-throw  mA ... ... .. milliampere(s) = 103 amperes  p/o .. .........,. [N partof wvar ...l variable
MHz L megaherz = 10¥S hortz  pos - ............... .. p«)smonis) vdew .. ....... direct current working voltage
elect . ... ... .. electrolytic M. ... .. ...... megohm(s) - 106 ohms  poly .. polystyrene
encap ... .... e .encapsuwated  metflm ............. C el metal film pot ............... . potentiometer W . ..... . ........... ... watt{s)
mfr L e manofacturer  pP-p . . .a..aais o e peak-to-peak W/ ..., L .i..iiiiieeeaiaaaas with
B e e e faradf{s) mMs ... ... .......... ....milhsecond ppm ... ..parspermilhon  wiv .. ........ ... workinginverse voltage
FET . ........ ... .fieldeffect transistor mMtg ... .. ... .. ... ... ..., mounting prec .......precsion (temperature coeffient, WJ/O .. ... ..., L.iieiaaa.. without
fxd ...... . L fixed MV . ........ . . mdivoltls) = 10 voits (ong term stability and/or tolerance)  Ww ...... _ . ............ wirewound
MF .o . . . microfarad(s)
GaAS ... v e e galhum arsenide s e e mlcvosecond(sl R e e e a. ... .TESISION
GHz ©. ... ..ggehertz=10*S hertz MV .. . . . .. microvoltls) = 106 volts  Rh e rhodium .
od ... ... .. . .. .guardled) my .,.... . .... e lear@ TS, Lo e root-mean-square e ee- -optimum value selected at factory,
Ge T, germamum O o rotary average value shown (part may be omitted)
gnd ... ... ... . ..groundled) PA ..., aanoamperels) > 109 amperes A - - Mo standard type number assigned
NC .. ..., .. ... .. normally closed . .selenium selected or special 1ype
H., ... .. .. . . ..ohearyliesy Neo oLLLooLoLLoL0 Lo L neon .. section(s)
Hg .. . ... .iiice o ....mercoey NO OO oLl Ll . ...normallyopen S . .. ...l [N silicon ® Dupont de Nemoors
DECIMAL MULTIPLIERS
Prefix Symbals Multiplier Prefix Symbols Multipher
tera T 1012 ceati c 102
giga G 109 milli m 103
mega M or Meg 106 micra n 106
kilo Kork 10° nano n 109
hecto h 102 pico P 10-12
deka da 10 fernto t 1015
dect d 101 arto 3 1018 STD-8-2734
DESIGNATORS
A .. . .. .assembly FL e e e e filter  Q e eeedieecenaiiae - transistor TS ............ .. ... terminelstrip
8 PN . .. motor HR . N P ... heater QCR ....... .-.... . transistor-diode - microcircuit
BT. ..... ... .. ..battery IC _...... ... . m:egrated creuit . resIStor . vacuum tuhB neon bulb,photoecll etc
C........ .. se. i.. .... cOpBCItOf S N . jack thermistor . Lable
CR ..... ..... ceee ... .dode ..relay ........................... switch socke:
oL ..... .. P . delay line . inductor . transformer . .Iampholder
DS N lamp ™M 0 Lol L. meter terminal board . . . fuseholder
E..o..o. L. misc efectronic part . mechanical part thermacouple .. N crystal
F o o e fuse e e e e plug TP ... ... ... e o eSTPOINt 2 ..t ....network
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Section VI

Table 6-1. Replaceable Paris.

Model 3320A /B

e Mfr
Reference |1p part Number Oty Description Mfr Part Number
Designation Code
Al 03320-66501 1 BOARD ASSY:VERNIER OSCILLATOR 28480 03320~66501
AlCL C160-2009 8 C:FXD MICA 820 PF 5% 300VDCH 00853 ROM]15F821 43C
AlC2 0140-0193 1 C:FXD MICA 82 PF 5% 2B48C 0140-0193
AlC3 0121-0436 2 C:VAR AIR 2.4-24.5 PF 74%7C 189~-5C9-105
AlCé 0150-0C93 120 C2FXD CER 0.0l UF +80-20% 100VOCW 72982 801-KEDDO1L
Al1CS 0150-0C93 C:FXD CER 0.0l UF +80-20% 100VOCW 72982 301 -KE000LL
AlCe 0121-0432 2 CiVAR AIR 1.7-14%.1 PF 7497¢C 189-5¢5-105
AlC? €150-0C93 C:FXD CER 0.01 UF +80-20% LOOVOCW 72982 BOL-KEOOO011
AlCS8 0180-1 1746 25 CIFXD ELECT 15 UF 102 20VOCW 28480 0180-1746
A1CY9 0180-1746 C:FXD ELECT 15 UF 10% 20VOCK 28480 0180-1746
AlIC10 0180-1746 C: FXD ELECT 15 UF 10% 20VOCW 28480 0180-1746
t AICL1 0150-0046 3 C FX0 B8PF 78488 Type GA
AlC1e 0185-1746 C:FXD ELECT 15 UF 10% 20VOCW 28480 0180-1746
AlC13 0180-1746 C:FXD ELECT 15 UF 10% 20VOCW 2848G 0180-1746
AlCt4 0150-0093 C:FXD CEFR Q.01 UF +80-20% 100VDCHW 72982 801-Ke000t1
AlCLS 0:180-1746 C:FXD ELECT 15 UF 10% 20VDCW 28480C 0180~1746
ALCR] 1901-0040 57 DIODE:SILICON 30MA 30WV C7263 FDG1088
ALCR2 0122-0CS9 4 DIODE:VOLTAGE VARIABLE CAPACITANCE 28480 €122-0059
ALCR3 1901-0040 DIODE=SILICON 30MA 30WYV c7263 FDG10E8
AlIC1 18 26-0043 27 ICIL INEAR OPERATIONAL AMPLIFIER 28480 1826-0043
AlIC2 1826-0043 IC:LINEAR OPERATIONAL AMPLIFILER 28480 1826-0043
A2IC3 1826-0043 IC:iL INEAR OPERATIONAL AMPLIFIER 28480 1826-0043
AllC4 1820-0584 24 IC:TTL QUAD 2- INPT NOR GAYE 28480 1820-C584
AlLCS 1820-0751 6 TIC:DIGITAL 01295 SN741¢6N
AllCe 1820—-0584 IC:TTL QUAD 2-INPT NOR GATE 28480 1820-0584
AYIC? 1820-0751 IC:0IGITAL 01295 SN74166N
AlICS8 1820-075% IC:DIGITAL 01295 SNT74LG6N
AlICS 1826-0043 IC:LINEAR OPERATIONAL AMPLIFIER 28480 1826-0043
AlL L 9140-0180 1 COTL/CHOKE 2.70 UR 10% 28480 9140-C180
ALL2 9100-1621 1 COIL/CHCKE 18 UH 10% 28480 5100-1621
AlL3 9140-0107 9 COIL:FXD RF 27 UH 10% $9800 1840-28
AlLLS 9140-01G7 CCIL:FXD RF 27 uRr 102 99800 1840-3%8
AlL6 9140-0107 CDIL:FX0 RF 27 UH 10% 99800 1840-38
ALL7 9140-01C7 COILIFXD RF 27 UH 10% 99300 1840-38
A1Q1 1853-0020 10 TSTYR:ST PNPISELECTED FROM 2N3702) 28480 1853-020
AlQ2 1853-0020 TSTR:S1 PNP{SELECTED FROM 2N3702) 28480 1853-0020
A1Q3 1853-0020 TSTR:S] PNP(SELECTED fROM 2N3702) 28480 1853-C020
ALQ4 18£3-0020 TSTR:ST PNP(SELECTED FROM 2N3702) 28480 1853-0020
AlQS 1853-0020 TSTR:ST PNPISELECTED FROM 2N3702) 28480 1853-cC20
ALQ6 1854-0019 16 TSTR:SI MPN 28480 1854-0019
ALQ7 1854-0019 YSTR:ST NPN 28480 1854-(019
AlQS8 1854-0019 TSTR:=SI NPN 28480 1854-C019
ALQ9 1854-0404 21 TSTR:SI NPN 28480 1854—~C404
AlQl0 1853-0020 TSTR1SI PNPISELECTED FROM 2N3702) 28480 1853-C020
A1Q11 1854~0404 TSTR:SI NPN 28480 1854-0404
AlR1 2100-2489 1 RiVAR FLHM 5K OHM 10% LIN 1/2W 28480 2100-2489
ALR2 0898-3382 1 R:FXD MET FLM 5.49K ORM 1% 1/8W 19701 MF4C T-0
ALR3 0698-3279 16 R:FXD MET FLM 4390 ORM 1% 1/8MW 28480 0698-2279
AlR4 0757-0452 1 R:FXD MET FLM 27.4K OHM 12 1/8W 28480 C757-0452
ALRS5 0157-0441 1 REFXD MET FLM 8.25K DHM 1% 1/8w 28480 Q757~ 0441
AlR6E 0757-0289 3 R:FXD MET FLM 13.3K OHM 1% 1l/8W 2354380 Q757-0289
AL1R7 0757-0442 2 R:FXD MET FLM 10.0K OHM 13 1/84 28480 0757-0442
AlRE C698-3279 RiFXD MEY ELM 4990 COHM LZ 1/8W 28480 0698-3279
AlR9 0757-0283 10 RIFXD MET FLM 2.00K OHM 1Z 1/8W 28480 0757~0283
AlR10 C658-4479 3 R:FXO FLM 14K OHM 1% 1/8W 28480 0698~4419
AlRL2 0698-3259 5 R:FXD FLM 7.87K OHM 1% 1/8W 28480 0698-3259
AlRL3 €668-3259 R:FXD FLM 7.87K (QHM 1I 1/8W 28480 0698-3259
AlRL4 0757-0283 R:FXD MET FLM 2.00K OHM 1% 1/8W 28480 0757-C283
AlR15 26584479 R:FXD FLM 14K OHRM 1% 1/84 28480 0698-4412
AlR16 0698-4480 2 RIFXD MET FLM 15.8K OHM 1% 1/8KW 28480 D698-4480
AIRLT €698-4480 R2FXD MET FLM 15.8K OMM 1% 1/8W 28480 0698-448B0
A1R18 0757-0283 R:FXD MET FLM 2.00K OHM 1Z L/8W 28480 0757-C282
ALR19 C658-4479 RIFXD FLM 14K OHM 1% 1/8w 28480 0698-4419
AlR20 0698-3160 3 R:FXD MET FLM 31.6K OHM 1% 1/8W 28480 0658-3160
AlRZ21 C6958-3160 RIFXD MET FLM 31.6K OHM 1% 1/8W 28480 0698-3160
ALRZ2 0698-3558 2 R:FX0 MET FLM 4.02K OHM 1% 1/8W 28480 0698~3558
ALRZ24 C698-46489 1 RIFXD FLM 28K OHM 1% L/8W 28480 0698-4489
ALR25 0757-0460 2 R:FXD MET FLM 61.9K OMM 1% 1/8W 28480 0757-0460
AlR26 Q757- 0460 R:FXD MET FLM 61.9K OHM 13 1/8W 28480 0757-0460
ALR27 0698-4473 3 R2ZFXD FLM B.06K DHM 1% 1/8W 28480 06968-4473
AlR28 0757-0459 2 R:FXD MET FLM 58.2K OHM 1% 1/8W 28480 0757-C459
ALR29 8757-0442 R:FXD MEV FLM 10.0K OHM 1T 1/8w 28480 0757~C4a42
AlR30 0757-0442 R:FXD MET FLM 10.0K OHM 12 1/8W 28480 0757-0442
ALR32 0698-3519 1 RIFXD MET FLM 12.4K OHN 1% 1/8%W 28480 0698-3519
AlR33 €698-3279 RIFXD MET FLM 4990 DHH 1% 1/8W 28480 0698-3279
ALR34 2100-3103 2 RiVAR CERMET 10K QHM 10%Z TYPE © 3/4W 28480 2100-3103

t See Section VI(((, Manual Backdating.
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Table 6~1. Replaceable Parts (cont’d)

Reference Mfr
: it HP Part Number| Ot Description

Designation Y p Code Mfr Part Number
AlR35 0698-3279 R:FXD MEY FLM 4690 OHM 1% 1/8W 28480 0698~3279
AlR36 C658-3279 R:FXD MET FLM 4990 OHM 1% 1/8W 28480 0698-3279
AlR37 0757-0283 R:FXD MET FLM 2.00X OHMN 1% 1/8W 28480 0757-0283
AlR38 CT57-0401 4 R:FXD MET FLM 100 0OHM 12 1/8W 28480 C757-C40})
AlR39 0757-0442 R:FXD MET FLM 10.0K OKM 1% 1/8W 28480 0757-0642
ALR4O C757-0430 2 R:FXD MET FLM 2.21K DOHM 1% 1/84 28480 0757-0430
AlR41 0757-0442 RXFXD MET FLM 10.0K OHM 1% 1/84W 28480 0757-0442
AlR42 0698-3279 R:FXD MET FLM 4990 OHM 1% 1/6W 28480 0698-3279
AlR43 0698-4486 1 RiFXD MET FLM 24.9K OHM 1% 1/BKW 28480 0698-4486
AlR44 CT157~0459 R:FXD MET FLM 56.2K OHM 12 1/8W 28480 0757-0459
Al1RGS 0638-4473 R2FXD FLM 8.06K OHM 12 1/8% 28480 069B~4473
AlR &6 £757-0401 RiFXD MET FLM 100 OHM 1% 1/8wW 28480 0757-0401
AlR&T 0757-0401 R:FXD MET FLM 100 OHM 1% 1/8W 28480 0757-0401
AlR48 0698~-3279 R:FXD MEY FLM 4990 QHM 1% 1/8W 28480 0698~-3279
ALR49 0757-0290 2 R:FXO MET FLM 6.19K OHM 1Z 1/8w 28480 €757-0290
AlRS50 2100-3103 R:VAR CERMEY 10K OHM 10% YYPE P 3/4W 284890 2100-3103
AlR51 G698-4435 2 R:FXD FLM 2.49K OHM 1% 1/8W 28480 0698-4435
AlRS3 QT5T~Q442 R:FXD MET FLM 10.0K OHM 1% 1/BW 28480 0757-0442
AlR54 0757-0283 RiFXD MET FLM 2.00K OHM 1% l/BwW 28480 0757-C283
AlRSS C757-(¢283 R:FXD MET FLM 2.00K OHM 1% 1/8W 28480 0757-0283
ALRSS 0684-1C51 3 RIFXD COMP 1MEGOHM 10%1/4W 01121 cB 1051
AlRS7 C757~0280 10 R:FXD MET FLM 1K OHM 12 1/8W 28480 0757-02892

t AIR58 UNASSIGNED
A1R59 0684-1051 RIFXD COMP TMEGOHM 10% 1/4W 041121 CB 1051
ALRS0 0684-3321 4 R:FXD COMP 3300 OKM10Z 1/4K 01121 CB3321
AlRS1 €668-3279 R:FXD MEY FLM 4990 OHM 1% 1/8W 28480 0698-3279
AlTP1 C8443-00041 & TEST POINT 28480 0844300041
ALTP2 08443-00041 TEST POINT 28480 08443-00041
AlYL 06410-0437 1 CRYSTAL:QUARTZ 28480 0410-0437
¥4 03320-6¢6502 1 BDARD ASSY:N~ SAMPLER 2B480 03320-66502
A2T1 0180-1702 1 C:FXD ELECT 180 UF 20Z &6VOCRW 56289 15001 87X00C6R2-DYS
A2C2 Q0150-0093 C:FX0 CER 0.01 UF +80-20% 100VDCW 72982 BDY-KBJOQO1}
A2C3 0150-0C%3 C:FXD0 CER 0.01 UF +80-20% LOOVOCW 72982 801-K800011
A2C4 0150-0093 C:FXD CER 0.01 UF «80-20% 100VDCW 72982 801-KBCO011
A2CS 0150—-0C93 C:FXD CER 0.0l UF #80-~20% 100VOCW 72982 801-K800011
A2Cé 0150-0CG3 C:FXD CER 0.01 UF +80-20% 100VDCW 72982 801-K80Q0011
A2C7 Q150-0093 C:FXD CER 0.0l UF +80-20% 100VDCHW 72982 801-K800011
A2C8 0150-0(93 C:FXD CER 0.0) UF +80-20% 100VDCW 72982 801-K800011
A2C3 0150-00¢93 C:FXD CER 0.01 UF +80-20% 100VOCW 72982 801-K800011
A2Cl) 0180-1746 C:FXD ELECY 15 UF 10% 20VDCHW 28480 0180-174¢%
A2C12 0150-0C84 2} CiFXD CER 0.1 UF +80-20% 100VDCW 56289 33C4185~COH
A2C13 0180-0194 1 C:FXD TA 150 UF 102 15VDCW 56289 150D0157X301552-0Y$
A2C1l4 0150-0C84 C:FXD CER 0.l UF +80~20% 100VDCW 56289 33C4185-COH
A2C15 0150-0CB4 C:FXD CER 0.1 UF +80-20% 100VDCW 56289 33C4185-CDH
A2C16 0160~0194 1 C:FXD MY 0.015 UF 102 56289 192P153692-PTS
A2CL7 0160-2229 1 C:FXD MICA 3000 PF 5% 28480 0160-2229
A2C18 0160-2199 3 C:FXD MICA 30 PF S% 300VDCW 28480 C160-2199
A2CL9 0160-2291 1 C:IFXD MY 0.18 UF 10Z 80OVDCW 56289 192P]1 B4GR8-PTS
A2C21 C150~-0C84% C:FXD CER 0.1 UF +80-20% 100VDCW 56289 33C41B5-CDH
A2C22 0180-1746 C:FX0 ELECT 15 UF 102 20VDCW 28480 0180-1746
A2C23 0180-1746 C:FXD ELECT 15 UF 10% 20VDCW 28480 0180-1744
A2C24 0150~-0063 C:FXD CER 0.0l UF ¢80-~20% 100VOCHW 72982 801-K800011
A2C25 0270-0040 1 C:FXD MY 0.047 UF 10% 200VDCW 56289 192P4T7392~PTS
A2C26 0150-0093 C:FXD CER 0.01 UF +80~-20% 100VDCMW 72982 801-K800011

t AZ2CR1 19i0-0016 OIODE:GER 50 MA 60 WIV 33332 02361

1 A2CR2 1910-9001 6 DIUDE:GER S0 MA 60 WIV §3332 02361

1 A2CR3 1910-0016 DIODE:GER 50 MA 60 WiV 93332 D2361

t A2CR& 1910-0016 DIODE: GERSDMA 50 WIV 93332 D2361
A2CRS 1901-0040 DIDDE:SILICON 30MA 30WV 07263 FDG1088
A2CR6 1301-0050 8 DIODE:SI 200 MA AT 1V 07263 FOA 6308
A2CR7 1901-0053 3 DIODE:SILICON 30VDCW 07263 FD3444
A2CRB 1901-0050 DIDDE:SY 200 MA AT 1V 07263 FDA 6308
A2CR9 19401-0053 OIODE:STLICON 30VOCW 07263 FD3444
A2CR1L 1901-0040 DIODE:STLICCN 30MA 30WV 07263 FDG1088
A2CR12 1901-0050 DICDE: ST 200 MA AT 1V 07263 FOA 6308
A2CR13 1901~0040 DIODE:SILICON 30MA 30WV Q7263 FDG1088
A2CR14 1901-0050 DIODE:S1 200 HMA AT 1V 07263 FDA 6308
A2I1C) 1820-0370 1 IC:TTL QUAD 2-INPT NAND GATE 01295 SN4478

t A2IC2 1820-0686 1 IC:zTTL TRIPLE 3-INPT AND GATE 01295 SN24654
AZ2IC3 1820-0751 IC:DIGITAL 01295 SN74196N
A2IC4 18200751 IC:DIGITAL 01295 SN741 96N
A2ICS 1B20-0751 IC:DIGITAL 01295 SNT74186N
A21C6 1820-0752 1 IC:0IGETAL TTL 01295 SN33586
A2IC7 1820-0469 1 IC:DIGITAL TTL HI-SPEED F/F 01295 SN19234

+ A2IC8 1820—0685 1 IC:OIGITAL TTL DUAL J-K FF 04713 SC9150PK

-

See Section VII1, Manual Backdating




Section VI

Table 6-1, Recplaceable Parts (cont'd)

Mode) 3320A/B

.. Mfr

Reference |5 Part Number| Qty Description C Mfr Part Number
Designation ode
A2ICY 1826-0066 1 1¢: LINEAR 07263 §L22486
A2L1 9100-1618 8 COIL:MOLDED CHOKE 5.60 UH 28480 9100-1618

t A2L2 NOT ASSIGNED
A2L3 9100-~1618 COIL:MOLOED CHOKE 5.80 UH 28480 9100-1618
A2L4 5100-1629 3 COIL/CHOKE 47.0 UH 5% 28480 9100-1629
A2L5 91400137 1 CHOKE/COIL FXD 1000 UH 5% 28480 9140-0137
A201 1854-0019 TSTR:SI NPN 28480 18540013
A2Q3 1854-0354 7 TSTR:SI NPN 28480 1854~-C354
A2Q2 1853-0203 27 TSTR:SI PMP 28480 1853-0203
A2Q§ 1854-0404 TSTR:S1 NPN 28480 1854~ 0404
A2Q4 1854~0404 TSTR:SI NPN 28480 1854-04 04
A2Q6 1854-0404 TSTRIST NPN 28480 1854=0604
A2R1 0683-2715 1 R:FXD COMP 270 OHM 5% 1/4W o121 C8 2715
A2R2 0683-3315 7 RIFXD COMP 330 OHM 5% 1/4wW o121 e 3319
A2R3 0683-5125 17 R:FXO COMP 5100 OHM 5T 1/4W 01121 CB 5125
A2R% 0683~5125 R:FXD COMP 5100 OHN 5% 1/4W 01121 CB 5125
A2R5 0683-2025 14 R:FXD COMP 2000 OHM 5% 1/4W 01121 €8 202%
AZR6 0683-2025 R:FXD COMP 2000 OHM 5% 1/4W oLyz1L C8 2024
AZRT7 0683-2025 R:FXD COMP 2000 OHM 5% 1/4wW 0t12) c8 2025

t A2RB NOT ASSIGNEL

+ A2R9 0683-1015 16 R:FXD COMP 100 OHM 5% 1/4W 01121 B 1015
A2R11 0683-1535 7 R:FXD COMP 15K OHM 5% 1/4W 01121 CB 1535
A2R12 0683~2025 R:FXD COMP 2000 QOHM S¥ 1/4W 01121 CB 2024
AZRL3 0683-1015 4 R:FEXD COMP 100 OHM 5% 1/4W 01121 c8 1015
A2R14 c683-2025 R:FXD COMP 2000 OHM 5% 1/4W 01121 cB 2025
A2RLS 0698-6745 1 RIFXD FLM 22 OHM 5% 1/8W 28480 0698~6745
A2R16 0757-0280 R:FXD MET FLM 1K OHM 1% 1/8W 28480 0757-C280
A2RL7 0757-0280 R:FXD MET FLM 1K OHM LT 1/8W 28480 0757-0280
A2R18 C698-4123 7 R:FXD MET FLM 499 OHM 13 1/8W 28480 0698-4123
A2R19 0757-0442 R:EXD MET FLM 10.0K OHM 1% 1/8W 28480 0757-0442
A2R21 C757-0442 R:FXD MET FLM 10.0K QHM 1% 1/8W 28480 0757-0442
A2R22 0757-0346 8 RIFXD MET FLM 10 OHM 1% 1/8W 28480 0757-G346
A2R23 0757-0346 RIFXD MET FLM 10 OHM 1% }/8W 28480 0757-C346
A2R24 0757-0346 R:FXD MET FLM 10 OHM 1% 1/8W 28420 0757-C346
A2R25 0757-0346 R:FXOD MET FLM 10 OHM 1% 1/8W 28480 0757-C146
A2R26 0757-0438 8 R:FXD MET FLK S5.11K OHM 1T 1/8W 28480 C757-0438
A2R27 C757-0442 R:FXD MEY FLM 10.0K DRM 17 1/8W 28480 0757-0442
A2R28 0698-3457 1 R:FXD FLM 6.04K OHM 1% 1/8W 28480 0698-3197
A2R29 0757-04462 R:FXD MET FLM 10.0K OHM 1% 1/8W 28480 07570142
A2R3L 0757-0438 RIFX0 MET FLM 5.11K OHM 1% 1/8W 28480 0757-0438
A2R32 Q757-0438 RIFXD MET FLM 5.11K OHM 1% 1/38W 28480 0757-0438
AZR33 0757 0438 R:FXD MET FLM 511K OHM 1% 1/8W 28480 0757 0438
A2R34 a757-0438 R:FXD MET FLM 5.11X OHK 1% 1/8W 28480 0757~0438
A2R35 0757-0442 R.FXD MET FLM 10K OHM 1% 1/8W 19701 MF4C T-0
A2TY 9100-1393 1 TRANSFORMER: TORQID 28480 9100-1233
A3 03320 66503 ( BOARD ASSY: VTO 28480 03320.66503
A3c1 0180-C291 21 C:FXD ELECT 1.0 UF 10% 35VOCW 56289 1500105X503542-DYS
A3C2 0160-0157 1 C:FXDMYLAR4700 PF 10%200VOCW 56289 192P47292-PTS
A3C3 0140-0200 2 C:=FXD MICA 390 PF 52 300VDCW 00853 RDM15F391J3S
A3C4 0160-0207 3 C:FXD MYLAR 0.01UF 5% 200VDCW 28480 0160-0207
A3CS 5160-0207 C:FXD MYLAR 0.01UF 5% 2GOVDCHW 28480 0160-0207
A3Cs 0170-0063 1 CzFXD MY 0.020 UF 10% 400VOCW 56289 148P1 70A-PUM
A3Cs 0180-1746 C:FXD ELECT 15 UF 10% 20VDCW 28480 0180-1746
A3C9 0150-0093 C:FXD CER 0.01 UF +80-20% 100VDCW 72982 801-K800011
A3C10 0180~1746 C:FXD ELECT 15 UF 102 20VDCH 28480 0180-1"46
A3c12 €160-2199 C:FXD MICA 30 PF 5T 300VOCW 28480 0160-2199
A3C13 0160-2199 C:FXD MICA 30 PF 5% 300VDCW 2848C 0169~2199
A3C14 0150-0G93 C:FXD CER 0.01 UF +80-20% 100OVOCW 72982 801-K80Q0L1L
A3C15 0150-0093 C:FXD CER 0.01 UF #80-20% 100VDCKW 72982 801-K800011
A3C16 0150-0093 C:FXD CER 0.01 UF +80-20% 100VOCW 72982 801-KBCOOLL
A3CL7 0150-0¢93 C:FXD CER 0.0l UF +80-~20% 100VDCW 72982 8CY1~KB0OOO11
A3Cl8 0150-0093 C:FXD CER 0.01 UF +80-20% 100VOCW 12982 801-K800011
A3C19 0150-0C93 CzFXD CER 0.0l UF +80-20% 100VDCW 72982 801-K800011
A3C20 0150-0693 C:FXD CER 0.01 UF +80-20% 100VDCW 72982 801-K800011
A3C21 0150~0C84 C:FXD CER 041 UF +80-20% 100VOCW 56289 33C4185-CDH
A3C22 0150~0C84 C:FXD CER 0.1 UF +80-20% 10OVDCW 56289 33C41B5-COH
A3C23 0180-0374 7 C:FXD TANT. 10 UF 10% 20VDCW 56289 150D1 06 X9020B2-0YS
A3C24 0180-0374 C:FXD TANT. 10 UF 10% 20VDCW 56289 150D106X902082-DYS
A3C25 0)50-0093 C:FXD CER 0.0l UF +80~20% 100VOCH 72982 801-K8OOD11
A3C26 0150-0093 C:FXD CER 0 01 UF +80—20% 100VDCW 28480 0150-0093
AJCRI 19010518 2 DIODE:HOT CARRIER 28480 1301.05123
A3CR2 1901-0518 DIODE:HOT CARRIER 28480 1901-0518
A3CR3 0122-0C59 DIDDE:VOLTAGE VARIABLE CAPACITANCE 28480 0122-0059
A3CR% 0122-0059 DIODE :VOLTAGE VARLABLE CAPACITANCE 28480 0122-0059
A3ICL 1826-0043 1C:L INEAR OPERATIONAL AMPLIFIER 28480 1826-0043
A31C2 1820-0306 1 INTEGRATED CIRCUIT 28480 1820~0306
A3IC3 1826-0043 IC:L INEAR DPERATIONAL AMPLIFIER 28480 1826-0043

t See Section VI, Manual Backdating.
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Table 6-1, Replaceable Parts (cont’d)

Reference o fr

: A HP Part Number| Qty Description M Mfr Part Number
Designation Code
A3IC4 1826-0043 IC:LINEAR OPERATIONAL AMPLIFIER 28480 1826~0043
A3L1* 5140-0096 4 COIL:FXD RF 1 UH 28480 9140-005%6
A3L4 9140-0179 2 COIL/CHCKE 22.0 UM 10% 28480 914C-0179
A3 3 9140-0098 2 COIL:FXD RF 2.2 UH 28480 9140-00%98
A3LS 9100-1629 COIL/CHOKE 47.0 uUr 5% 28480 9100-1629
A3L6 9100-1629 COIL/CHOKE 47.0 UH 5% 28480 9100-1629
A3PL 1250-1314 4 CONNECTOR:RF COAX,CENTER CONTACT 98291 5$2-054-0000
A3Q1 1854~ 0404 TSTR:STI NPN 28480 1854~ 0404
A3Q2 1854-040% TSTR:SI NPN 28680 1854~ 0404
A3Q3 1854-0404 TSTR:SI NPN 28480 1B54-0404
A3Q4 1854-0404 TSTR:ST NPN 28480 1854-0404
A3Q5 1854-0404 TSTR:ST NPN 28480 1854-0404
A3Q6 1854-0404 TSTR:SI NPN 28480 1854-0404
A3Q7 1854-0404 TSTR:SI NPN 28480 1854~ 0404
A3Q8 1854-0404 TSTR:S1 NPN 28480 1854-0404
A3Q9 1854-0404 TSTR:SI NPN 28480 1854—-0404
A3Q10 1853-0010 10 TSTR:=SI PNP(SELECTED FROM 2N3251) 2B480 1853-0010
A3Q11 1854-0345 é TSTRIST NPN 80131 2N5179
A3Q12 1354-0345 TSTR1SI NPN 80131 2NS179
A3Q13 1854-0345 TSTR:SI NPN 80131 2N5179
A3Ql4 1854-0404 TSTR:SI NPN 28480 1854-0404
A3Ql5 1854~0404 TSTR:SI NPN 28480 1854-0404
A3Ql6 1954-0404 TSTR:=51 NPN 28480 1854~0404
A3Ql7 1853-0010 TSTR:SI PNP(SELECTED FROM 2N3251} 28480 1853-0010
A3RL 0683-6825 11 RIFXD CONP 6800 DHM 5% L1/4W 01121 CB 6825
A3R2 0683-7535 10 R:FXD COMP 75K OHM S¥ 1/4W 01121 CB 7535
A3R3 0683-5145 2 R:FXD COMP S10K CHM 5% 1/4W 01121 CB 5145
A3R4 0683-5145 R:FXD COMP S10K OHM 5% 1/4W 01121 CB 5145
A3R5 0683-6825 R:FXD CUMP 6800 OHM S% 1/4W 01121 C8 6825
A3R6 0683-7535 5 RIFXD COMP 75 K OHM 5% 1/4 W 01121 EB 7635
A3R7 0683~2045 1 RIFXD COMP 200K OHM 5% 1/4W 01121 CB 2045
A3R3 0683-3045 1 R:2FXD COMP 300K OHM 5% 1/4W 1121 C8 3045
A3R9 0683-6825 R2FXD COMP &800 OfM 5% L1/4W 01121 C8 6825
A3R10 0683-17535 R:FXD COMP 75K OHM SZ 1/4W 01121 cd 7535
A3R12 0683-1045 [ R:FXD COMP 100K OKMS 5% 1/4W 01121 C8 1045
A3R13 0683-1545 3 R:FXD COMP 150K OHM 5T L1/4W ol121¢ C8 1545
A3R14 0683-6825 RIFXD COMP 6800 OHM 5% 1/4W 01121 €8 6825
A3R1S 068B3-7535 R:FXD COMP 75K QOHM 5% 1/4W 01121 CB 7535
A3K16 0757-0465 2 R:FXD MET FLM 100K OHM 12 1/8W 28480 0757-0465
A3R17 Q757-0465 R:FXD MET FLM 100K OHM 1% 1/8w 28480 Q757-0465
A3R18 0683-6825 R:FXD COMP 6800 OHM 5% 1/4KW 01121 CB 6825
A3R19 C683-7535 R:FXD COMP 75K OHM 5% 1/4W oL121 CB 7538
A3R20 0698-3228 4 R:FXD HET FLM 49.9K OHM 1% 1l/8W 284€0 0698-3228
A3R22 €698-3228 R:FXD MET FLM 49.9K OHM 1% 1/8W 28480 0698-3228
A3R23 0683-6825 R:FXD COMP 4800 OHM 5% 1/4W 01121 CB 6825
A3R24 C683-7535 RIFXD CGMP 75K OHM 5% 1/4W 01121 CB 7535
A3R25 Q757-0449 9 R:FXD FL¥ 20K OHM 1% 1/8W 28480 0757~0449
A3R26 0757-0453 2 R:FXD MET FLM 30.1K OHM 1% 1/8W 28480 0757-0453
A3R27 0683-6825 R:FXD CGMP 6B0O OHM 5% 1/4W 01121 CB 6825
A3R28 0683-7535 R:FXD COMP 75K OHHM 5% 1/4H 0112) €B 7535
A3R29 0757-0442 R:FXD MET FLM 10.0K OHM 1% 1/8W 28480 0757-0442
A3R30 0757-0446 R2FXD MET FLM 15.0K OHM 1% 1/BW 28480 0757-0446
A3R32 0683-6825 R:FXD COMP 6800 OHM 5% 1/4M 01121 CB 6825
A3R33 0683-7535 REFXD COMP 75K OHM 5% 1/4W o121 CB 7535
A3R34 0757-0442 RiFXD MET FLM 10.0K OHK 1% 1/8W 28480 0757~0442
A3R35 0757-0442 R:FXD MET FLM 10.0K OHM 1% 1/8W 28480 Q157-C442
A3R36 C698-3182 1 R:FXD MET FLM 46.4K OHM1E 1/8W 18701 MF4aC T-D
A3R3T 0757~0445 L R:FXD FLX 13K OHM 13 1/8W 28480 0757-0445
A3R38 2100-2521 2 RzVAR FLM 2000 OHM 10% LIN 1/2W 28480 2100-2521
A3R39 0683-6825 R:FXD CCOMP 6800 OHM 52 1/4W 01121 CB 6825
A3R4O 0683~2215 1 R:FXD COMP 220 DHM 5% L/4M 01121 €B 2218
A3R&1 0683-1015 R:FXD CONMP 100 DHM 5% 1/4W 01121 €8 1015
A3R42 0757 0273 R:FXD MET FLM 3.01 K OHM 1% 1/8 W 75042 CEAT-0
A3R4%3 0757-0283 R:FXD MET FLM 2.00K OHM 12 1/8%W 28480 0757-0283
A3R44 0683-6825 R:FXD COMP 6800 OHM 5% 1/4W c1121 CB 6825
A3R4S 0757-0437 2 R:FXD MET FLM 4750 OHM 1Z 1/8W 28480 0757-0437
A3R46 0757-0420 1 R:FXD MET FLM 750 OHM 1% t/8W 28480 0757-0420
A3R&7 0757-0410 1 R7FXD MET FLM 301 OHM 13 1/8w 28480 0757-0410
A3R48 Q757-1094 2 RIFXD MET FLM 1.47K OHM 12 1/8W 28480 0757-1094
A3R49 0757-1094 R:FXD MET FLM LF.47K COHM 1% L/8W 28480 0757-1094
A3RS50 0683-5105 R:FXD COMP S) OHM 5% 1/4W 0121 Cc8 5105
A3R52, R53 0757-0449 R:FXD FLM 20K OHM 1% 1/8W 28480 Q757-0449
A3R54 0757-0449 R:FX0 FLM 20K OHM 1% 1/8W 28480 0757~0449
A3R5S 0757-0447 4 R:FXD FLM 16.2K OHM 1% 1/8W 28480 CMF-1/10-327T-1




Table 6-1. Replaceable Parts (cont @),

s Mfr
Reference |pp p, s Number| Oty Description Mfr Part Number
Designation Code
A3R56 0757-0442 R FXDFLM IDKOHM1I% 1/8W 31637 CMF-1/10-32T
A3RS57 £483-2025 R:FXD COMP 2000 0OMM 5% L1/4M 01121 c8 2025
A3RS8 0683-6825 R:FXO COMP 6800 OHBM 5Z 1L/4W 0r12} CB 6825
A3R59 06B3-5105 R:FXD COMP 51 OHM 5% 1/74KW Q1121 CB 5105
A3RS50 0663-3515 2 RIFXD COMP 390 (OHM 5% 1/4W 01121 C8 3915
A3R62 ¢683-3915 R:FXD COMP 390 OHM SE 1/4W C1121) B8 3915
A3R63 0683-3325 8 R: FXDCOMP33000HMB% 1/4W ol121 CB 3325
A3RbB4 0683-1025 56 RiFXD COMP 1000 OHM 5% 1/4KW o1t21 c8 1025
A3R65 0683-2025 R:FXD COMP 2000 OHM 52 1/4W 01121 Cc8 2025
A3Rb66 0683-5105 R:FX0 CCMP 51 OHM 5% 1/4W 01121 C8 5105
A3R67 0683~-3315 R:FXD COMP 330 OHM 58 1/4W 01121 CB 3315
A3R68 0683-1625 1 RIFXD COMP 1600 OHM 5% 1/4% 01121 CB 1625
A3R69 0683-4325 4 R:FXD COMP 4300 OHM 5% 1/4W 0112} C8 4325
A3R70 0683-5105 R:FXD COMP 51 OHM 5% L1/4M 01121 cB S105
A3RT1 0683-5115 14 R:FXD COMP 510 OHM 5Z 1/4W 01121 CB 5115
A3RT2 0683-5115 R:FXD COMP 510 OHM SZ 1/4W 01121 c8 5115
A3RT3 0683-5105 R:FXD COMP 51 OHN 5% 1/4W 01121 CB 5105
A3R74 0683-6225% 1 R:FXD COMP 6200 ORM 5% 1/4MW or121 CB 6225
A3RTS 0683-3025 RzFXD CONP 3000 OHM 5% 1/4W olL21 CB 3025
A3R76 0683-1025 R:FXD COMP 1000 OHM 5% 1/4W ol121 €8 1025
A3R7T7 0683-2425 7 R:FXO CONP 2400 DHM 53 L1/4W o1zl CB 2425
A3R78 0683-2015 8 R:FX0 COMP 200 OHM 5% 1/4W 01121 C8 2015
A3R79 07157-0444 R2FXD MET FLM 12.,1K OHM 1% 1/8W 28480 0757-04%4
A3R80 Q757-0451 1 R:FXD MET FtM 24.3K OHM 11X 1/8kW 28480 0757~0451
A3R31 0698-4413 RzFXD FLM 8.06K QOHM 1% 1/8W 2B480 0698-4473
A3RB2 0683~1025 RiFXD COMP 1000 OHM S5X 1/4&4R 01121 CB8 1025
A3R83 0757-0449 RIFXD FLM 20K OHM 1% L/8W 28480 0757~C449
A3R84 0757-0449 R:FXD FLM 20K OHM 1% 1/8W 28480 0757-C4&49
A3R85 0757 0447 R FXD FLM 16.2K OHM 1% 1/8W "8480 0757-0447
A4 03320-66504 1 BOARD ASSY RNG DIV 28480, 03320-66504
AdA1 03320-62701 1 FILTER ASSY 28480 03320-62701
A4A2 03320-62702 2 FILTER ASSY 28480 03320-62702
A&C1 0150-0C50 47 C:FXD CER 1000 PF +B0-20%Z 1000QVDCW 56285 COLTBl02E1C22526-CDOH
A4C2 0150-0¢€93 C:FXD CER 0.01 UF +80-20% 100VDCW 72982 801-K80N011
A4C3 0150~0050 C:FXD CER 1000 PF +80-20% 1000VDCW 56289 CO67B102E1022526-CDH
A4Ch 0160-0939 2 C: FXD MICA 430 PF 5Z 300 VOCW 2848¢C 0160-0939
AsC5 QL60~0938 9 C:FXD MICA 1000 PF 5% 72138 ROM1SE10241C
ALCE 0160-2035% 2 C:FXD MICA 750 PF 5% 300VOCW 00853 RDMI5F751038
A4CT 0160-0939 €z FXD MICA 430 PF 5% 300 VDCW 28480 01460-06%39
A4eCB 0150-0093 C:FXD CER 0.01 UF +80-20% LOOVDCW 72982 8C1-K800011
A4C9 0150-0093 C:FXD CER 0.01 UF +80-202 100VDCW 72982 801-K800011
A4CL0 0150-0093 C:FXD CER 0.01 UF +80-20% 100VOCW 72982 801-K800011
A4Cll 0150~0050 C:FXD CER 1000 PF +BO-20% LOOOVOCW 56289 CO67B102E1022526-COH
A4CL2 0150-0093 CiFXD CER 0.01 UFf +B80~20% 100VOCTH 72982 BO1—-KB00011
A4C13 0150-0050 C:FXD CER 1000 PF +80-20% 1000VODCW 56289 C0678102E1022526-CDH
A4l 4 0150-9C50 C:FXD CER 1000 PF +80-202 1000VDCW 56289 C0678102E1022526-COH
A4C15 0150-0050 C:FXD CER 1000 PF +80-20% 1000VDCHW 56289 CO&678102£1022S26~CDH
A4ClS 0150-0050 C:FXD CER 1000 PF +80-~20% 1000VOCW 56289 CC6TB102E102ZS26-CDH
A4CL7 0150-0093 C:FXD CER 0.0) UF +80-20% 10O0OVOCW 72982 801-KB8QOOI11
A4Cl8 01 50-0050 CiFXD CER 1000 PF +80-20% 1000VDCH 56283 C067B102E1022526~CDH
A4CLl9 0150-0050 C:FXD CER 1000 PF +80-20% 1000VDCW 56289 C0678102£102Z526-CDH
A4C20 0150-0050 C:FXD CER 1000 PF +B0-202 1000VOCW 56289 CO067810261022526~CDH
A4C21 0150-0€93 CtFXD CER 0.0l UF +80~202 100VOCW 72982 801-K800011
A4C22 0150-0093 C:FXD CER 0.01 UF +80-20% 100VDCW 72982 801-K800011
A4C23 0150-0050 C:FXD CER 1000 PF +80-20% 1000VDCW 56289 CO67B1D2EL022526-COH
A4C24 0150-0050 C:FXD CER 1000 PF +80-20% 100QVOCW 56289 CO67B102E1027526-CDH
A4C25 C150-0C50 C:FXD CER 1000 PF +80-20% 1000VOCW 56289 CO067B102E1022526-CDH
A4C26 0150-0Cs3 C:FXD CER 0.01 UF +80-20% 100VDCW 72982 B01-K800011
A4C27 0150-0050 C:FXD CER 1000 PF +80-20% 1000VDCW 56289 CO0678102E1022S26-CDH
A4C28 0160-2009 C:FXD MICA 820 PF 5% 300VDCW 00853 RDM15FA21J3C
A4C29 0160-0938 C:FXD MICA 1000 PF 5% 72136 ROM1S5ELO02J1C
A4C30 0160-0938 C:FXD MICA 1000 PF 52 72136 ROM1SELD2JLC
A4C31 0150-0C93 C:FXD CER 0.01 UF +80-20% 100VDCW 72982 801-K800011
A4C32 0150-0C93 C:FXD CER 0.01 UF +80-20% 100VDCW 72982 801~-K802011
A4C33 0150~0093 C:FXD CER 0.0l UF +80-20% 100VDCH 72982 801~K 300011
A4C34 0150-0C50 C:FXD CER 1000 PF +80-20% 1000VOCW 56289 C067B102€1022526-CDH
A4C35 04150-0093 C:FXD CER 0.01 UF +80-20% 100VYDCHW 72982 BOL-KBOOO)L1
A4C36 0150~0050 C:FXD CER 1000 PF +80~20% 1000VOCH 56289 CO67BLO2EL1022S26-COH
A4LC37 0150-0050 C:FXD CER LOOD PF +80-20% 1000VDCW 56289 CO678102E1022526-CDH
A4C38 0150-0050 CIFXD CER 1000 PF +80-20% 1000VOCW 56289 CO67B102E102Z526~CDH
A4C39 0150-0050 CiFXD CER 1000 PF +80-20Z% 1000VOCW 56289 CO06781L02EY02ZS26-CDH
A4C40 0150-0093 C:FXD CER 0.0) UF +80-20% 100VDCH 72682 8C1-K800011
A4C4}) 0150-0050 C:FXD CER 1000 PF +80~20% 10Q00VOCMW 56289 CO067B102EL022526-CDH
A4C42 0150-0050 CiFXD CER 1000 PF +80-20% 1000VDCW 56289 CO067B1l02E1022S26-COH
A4C43 0150-00650 C:FXD CER 1000 PF +80-20% 1000VOCHW 56289 CO067B102E1022526-CDH
A4le 4 0150-0093 C:FX0 CER 0.0) UF +80-20% 100VDCW 72582 801~K800011




Model 3320A/B

Table 6-1. Replacezble Parts (cont'd).

Section VI

Reference Mf

- g HP Part Number| Ot D iption v
Designation Y escripti Code Mfr Part Number
A4C45 0150~0093 C:FXD CER 0.0l UF +80-20% 100VDCW 72982 801-K800011
A4CLb 0150-0050 C:FXD CER 1000 PF +80-20% 1000VOCwW 56289 CO67B10D2E102Z $26-CDH
25047 0150-0050 C:FXD CER 1000 PF +80-20Z 1000VDCW 56289 CO0678102€1022526~CDH
A4C 48 0180-1746 C:FXD ELECT 15 UF 102 20VDCW 28480 01B0-1746
A4C49 0180~1746 C:FXD ELECT 15 UF 10% 20VOCHW 28480 0180-1746
A41C) 1820-0450 5 1C: DIGITAL 18324 N8290A
AsIC2 1820-0427 5 TC:LENEAR MODULE 04713 SC82326K
A4IC3 1826-0058 8 IC:LINEAR VIDEQ AMPLIFIER 18324 NE 5014
A4IC4 1826-0058 IC:LINEAR VIDED AMPLIFIER 18324 NE 5014
A4ICS 1820-0450 4 IC:OIGITAL TTL 18324 N8290A
A4lCo 1620-0427 IC: LINEAR MODULE 04713 $€82326K
As§CT 1826-0058 IC:LINEAR VIDEO AMPLIFIER 18324 NE 5014
AslCE 1826-0058 IC:LINEAR VIDEQ AMPLIF IER 18324 NE 5014
A4L1 9100-3248 2 COIL:FXD 10 UH 28480 9100-3248
A4L2 9100-3248 COIL:FXD 10 UH 28480 9100-3248
A4L3 9100-3247 3 CUIL:FXD 15 UH 28480 9100-3247
A4L4 9100-1618 COILIMOLDED CHOKE 5.60 UR 28480 9100-1618
A4LS5 9100-1618 COIL:=MOLDED CHOKE 5.60 UH 28480 9100-1613
A4L6 THRU L11 9170 6016 FERRITE BEADS 28430 9170 0016
A4P1 1250-1314 CONNECTOR RF COAX.CENTER CONTACT 98291 52-054 0000
A4l 1853-0203 TSTR- SI PNP 28480 1853 0203
A4Q2 1853-0293 TSTR:S1 PNP 28480 1853-0203
A4Q3 1854-0009 6 TSTR:ST NPN 80131 2NT09
A4Q4 1854-0071 18 TSTR:SI NPN(SELECTED FROM 2N3704) 28480 1854-0071
A4Q5 1854-0C71 TSTR:SI NPN(SELECYED FROM 2N3704) 28480 1854-0071
A4Q6 1853-0010 TSTR:S1 PNP(SELECTED FROM 2N3251) 28480 1853-0019
A4Q7 1854-9071 TSTR:SI NPNISELECTED FROM 2N3704) 28480 1854-0C71
A4Q8 1853-0203 TSTR:SI PNP 28480 1853-0203
A4Q9 1853-0203 TSTR:ST PNP 28480 1853-0203
A4Q10 1854-0009 TSTR:SI NPN 80131 2NT09
A4QL1 1854-0071 TSTR:S1 NPNUSELECTED FROM 2N3704) 28480 1854-0071
£4012 1854-0071 TSTR3ST NPN(SELECTED FROM 2N3704) 28480 1854-0071
24013 1853-0010 TSTR:S1 PNPISELECTED FROM 2N3251) 28480 1853-0010
A4Q14 1B54-0071 TSTR:S1 NPN(SELECTED FROM 2N3704) 28480 1854-0071
AGR) 0683-6215 30 RIFXD COMP 620 OHM 5% 1/4W 01121 CB 6215
A4R?2 0683-5625 10 RIFXD COMP 5600 ORM 5% 1/4W 01121 CB 5625
A4R3 0683-5625 RIFXD CONP S500 ORM ST 1/4W 01121 CB 5625
A4RG 0683-6215 RIFXD COMP 620 OHM 5T 1/4W 01121 CB 6215
A4RS 0683-6215 RIFXD COMP 620 OHM SX 1/4W olt21 c8 6215
A4RG 0683-1025 R:FXD COMP 1000 OHM 5% 1 /4W 01121 €8 1025
A4RT €683-2015 RIFXD COMP 200 DHM 5% 1/4W 01121 c8 2015
A4R 8 0683-8215 R-FXD COMP 820 OHM 5% 1/4 W 01121 CB 6215
A4RY 0683 4715 R FXD COMP 470 OHM 5% 1/4 W 01121 CcA 6215
A4R10 0683-5105 R:FXD COMP 51 OHM SZ 1/4W 1121 CB 5105
A4R1L 0683-6815 1 R:FXD COMP 680 OHM 5% L/4W 01121 CB 6815
A4R12 0683-7505 1 R:FXD COMP 75 OHM 5% 1/4W o121 €8 7505
A4R13 0683-2225 8 R:FXD COMP 2.2K DHM S L/4W 01121 €8 2225
A4RL& 0683-5105 R:FXD COMP S1 OHM 5% L/4W 01121 €8 5105
A4R1S 0683~1125 10 R:FXD GOMP 1100 OHM 5% 1/4W 01121 €B 1125
A4R16 0683-3615 1 R:FXD COMP 360 DHM 5% 1/4W 0L12} 8 3615
A4RL7 0683-1C25 R:FXD COMP 1000 CHM 5% 1/4W 01121 c8 1025
A4RLS 0683-1315 9 R:FXD COMP 130 OHM 5T 1/4W 01121 €8 1315
A4R19 0683-1025 R:FXD COMP 1000 ORM 5% 1/4W 01121 c8 1025
A4R20 0683-4715 5 RIFXD COMP 470 DHM 5% 1/4W o1121 CB 4715
A&R21 0683-1315 R:FXD COMP 130 OHM 5% 1/4W o1121 CB 1315
A4R23 0683-3325 13 RzFXD COMP 3300 OHM 5% 1/4W 01121 8 3325
A4R24 0583-3025 RIFXD COMP 3000 OHM 5% 1/4wW or121 CB 3025
A4R25 0683-1025 R:FXD COMP 1000 OHM 5% 1/4W ol121 c8 1025
A4R26 0683-1025 RIFXD COMP 1000 OHM ST L/4wW oriz2t CB 1025
A4R27 0683-4735 6 R:FXD COMP 47K OHM 5% 1/4W o1121 CB 4735
A4R2B 0683-6835 4 R:FXD COMP 68K OHM 5% 1/4M 01121 B 6835
A4R29 0683-1125 RIFXD COMP 1100 OHM 5% 1/4W ol121 €8 1125
A4R30 0683-6215 R:FXD COMP 620 OHM 5% 1/4W 01121 CB 6215
A4R3L 0683-1045 R2FXD COMP LOOK OHMS 5% 1/4W o121 CB 1045
A4R32 0683-2735 9 R:FXD COMP 27K OHM 5% 1/4W 01121 cB 2735
A4R33 0683-7525 7 R:FXD CCMP 7500 OHM 5 1/4W 01121 CB 7525
A4R34 0583-5125 RSFXD COMP 5100 OHH 5% 1/4W 01121 c8 5125
A4R3S 0683-6215 R:FXD COMP &20 OHM 5% 1/4W 01121 8 6215
A4R36 0683-5625 R:FXD COMP 5600 OHM ST 1/4M o112t 8 5625
A4R37 0683-5625 R:FXD COMP 5600 DHM 5% 1/44W OLli21 CB8 5625
A4R38 0683-6215 R:FXD COMP 620 OHM 5% 1/4W olL21 CB 6215
A4R39 0683-6215 R:FXD COMP 620 OHM 5% 1/4W 01121 cB 6215
A4R%0 0683-1025 RIFXO COMP 1000 OHM 5% 1/4W 01121 c8 1025
A4R41 0683-2015 RIFXD COMP 200 OHM 5% 1/4W 01121 €8 2015
A4R42 0683-6215 R:FXD COMP 620 OHM SI 1/4W 01121 c8 6215
A4R43 06B83-6215 RIFXD COMP 620 OHM 5% 1/4W 01121 8 6215

-

See Section VII(, Manual Backdating
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Section VI

Table 6-1. Replaceable Parts (cont'd).

Model 3320A/B

. Mifr

Reference |p part Number| Oty Description Mfr Part Number
Designation Code
A4R 44 0683-5105 RZFXD COMP 51 OHM 5% 1/4W 01121 CB S10%
A4R4S 0683-9115 3 REFXD COMP 910 OHM 5% 1/4W 01121 CB 9115
A4R%6 0683-1115 3 R:FXD COMP 110 CHM 52 1/4W ol121 ce 1115
A4R48 €683-5105 R:FXD CGMP 51 OHM 5% 1/4H 01121 C8 5105
A4R%7 0683-4325 RIFXD COMP 4300 OHM 5% 1/4W o1121 CB 432¢
A4R4S 0683-1125 RIFXD COMP 1100 OHM 5% 1/4H 01121 c8 1125
A4R50 0683-7515 4 R:FXD COMP 750 ORM 5% 1/4W 01121 cB 751¢
A4RS5( 0683-1025 R:FXD COMP 1000 OHM 5% 1/4W 01121 €8 102¢
A4R52 0682-1315 R:FXD COMP 130 DKM 52 1/4W 01121 CB 1315
A4R53 0683-2425 R:FXD COMP 2400 DHM 5% 1/4W 01121 CB 2425
A4R54 0683~8215 5 R:FXD COMP 820 OHM 5% £/4W 01121 c8 8215
A4R55 0683-1315 R:FXD COMP 130 ORM 5% 1/4W 01121 c8 131F
A4R5T 0683-3325 RIFXD COKP 3300 OHM 53 /4w 01121 c8 3325
A4R5S 0683-3025 R:FXD COMP 3000 OHM 5% 1/4W 01121 €8 302¢
A4R5S 0683-1025 REFXD COMP 1000 OHM 5% 1/4W o121 €8 1025
A4R60 0683-1025 RIFXO COMP 1000 OHM 5% 1/4H o1121 €8 102t
A4RG1 0683~4735 R:FXD COMP 47K OMM 5% 1/4wW o112l c8 4735
A4R52 0683-6835 R:FXD COMP 68K OHM ST 1/4MW 01121 co €83¢
A4R63 0683-1125 R:FXD CCMP 1100 OHM 5% 1/4W o112 ce 1326
A4R64 0683-6215 R:FXD COMP 620 OHM 5% 174w o1121 cB 6215
A4R65 0683-1045 R:FXD COMP 100K OHMS 5% 1/4M 01121 €8 1045
A4R66 0683-2735 R:FXD COMP 27K OHN ST 1/4W 01121 c8 273¢
44R67 0683-17525 R:FXD CCMP 1500 GHM 5% 1/4W 01121 c8 7525
A4R68 0683-5125 R:FXD COMP 5100 OMM 53 1/4W 01121 cB 512¢
A5 03320-66505 1 BOARD ASSY: RNG DIV 28480 03320-66505
ASAL, A2 03320-62702 FILTER ASSY 28480 03320-627C2
A5C1 01 50-0050 C:FXD CER 1000 PF +80~20% 1000VDCYW 56289 C0678102E1022$26-CDH
a5C2 0150-0¢93 C:FXD CER 0.01 UF +BO-20% 100VOCW 72982 801-K800011
asc3 0150-0050 C:FXD CER 1000 PF +80-20% 1000VDCH 56289 CO47BIC2EL022526-COR
ASCo NOT ASSIGNED
A5C7 0160-0538 C:EXD MICA 1000 PF 5% 72136 ROMISE1C2J1C
ASCS 0160-20¢9 C:FXD MICA 820 PF 5% 300VOCH 00853 RDM15F£21J3C
A5C6 0160~0538 C:FXD MICA 1000 PF 5% 72136 ROM1SE102J1C
a5C8 0150-€050 C:FXD CER 1000 PF +80-20% 1000VDCH 56289 CO67B1C2E1022526-COH
A5C9 0150-9093 C:FXD CER 0.01 UF +80-20% 100VOCH 72982 801-K8G:0011
45C10 0150~0¢53 C:FXD CER 0.01 UF +B0-20% 100YOCW 72982 801-K8C0011
ASCLL 0150-0C50 C:FXD CER 1000 PF +80-20% 1000VDCH 56289 C0678102E1022526-COH
A5C12 0150-0093 C:FXD CER 0.0l UF +80-20% 100VDCH 72982 80L-K8CO011
A5C13 ©150-0050 C:fXD CER 1000 PF +80-20% 1000VDCW 56280 C0678102E1022 S26-CDH
A5C14 0150-0050 C:FXD CER 1000 PF +80-20% 100OVDCY 56289 CO6781C2E1022526~COH
ASCLS £150-0650 CIFXO CER 1000 PF +80-20% 1000VDCW 56289 C067810261022526-CDR
45C16 0150-0093 C:FXD CER 0.0l UF +80-20% 100VDCH 72982 801-KBC001]
A5C17 0150-0C50 C:FXD CER 1000 P€ +80-20% 21000VDCW 56289 CO6781C2E1022526-CDH
ASC18 0150-0050 C:FXD CER 1000 PF +B0-20% 1000VOCH 56289 CO67B1G2E1022526-CDH
A5C19 0150-0093 C:FXD CER 0.01 UF +B0-20% 100VOCW 72982 801-K800011
A5C20 0150-0050 C- FXD CER 1000 PF + 80 20% 1000 VDCW 56289 COB7B102E1022526-COH
A5C21 0150-0093 C:FXD CER 0.01UF +80-20% 100 VDCW 72982 801-K800011
A5C22 0150-0050 C:FXD CER1000PE  +80-20% 1000 VDCW 56289 CO67B10ZE1022526-CDH
A5C23 0150-0050 C:FXD CER 1000 PF +80-20% 1000VOCW 56289 CO67BYC2EL022526-CDH
ASC24 6150-0050 C:FXD CER 1000 PF +BO-20% LOOOVOCW 56289 CNE7B1C2F1022526~CDH
A5C25 0150-0093 C:FXD CER 0.D1 UF +80-20% 100VOCHW 12982 801-XBCOO11
A5C26 0150-0050 C:FXD CER 1000 PF +80 20% 1000 VDCW 56289 CO67B102E1022526-COH
A5C27 0160-2009 C:FXD MICA 820 PF 5% 300 VOCW 00853 RDMI5E82113C
A5C28 0160-0538 C:FXD MICA 1000 PF 5% 12136 ROM15E102J1C
ASC29 0160-0938 C:FXD MICh 1000 PF 5% 72136 ROMI5E102JiC
A5C30 0150-0093 C:FXD CER 0.01 UF +80-20Z LOOVDCH 72982 801-KBCOO11
ASC31 0150-0050 C:FXD CER 1000 PF +80-20% 1000VDCH 56289 CO678162E1022$26-COR
A5C32 0150-0¢93 C:FXD CER 0.01 UF +80-20% 100VDCW 72982 01K
A5C33 0150-0C93 C:FXD CER 0.01 UF +80-20% 100VOCH 72982 ng—Kggggi}
ASC34 0150-0650 C:FXD CER 1000 PF +80-20% 1000VDCH 56289 CO67B1C2E1022526-CDH
A5C35 0150-0C93 C:FXD CER 0.01 UF +80~20% 100VDCHW 72982 801-K8C0011
A5C36 0150-0€50 C:FXD CER 1000 PF +80-203 1000VDCH 56289 C0676102€1022 $26-COH
A5C37 €150-0650 C:FXD CER 1000 PF +B0-202 1000VOCHW 56289 67810 -
A5C38 0150-0050 C:FXD CER 1000 PF +80-20% 1000VOCHW 56289 Egmioiéigiiiiﬁ-ﬁgﬂ
A5C39 0150 0083 C:FXD CER 0.07 UF +80-20% 100 VDCW 72982 801 K8ODO11
A5C40 0150-0050 C:FXD CER 1000 PF +80-20% 1000VDCW 9 -
A5C41 0150-0050 C:FXD CER 1000 PF +80-20% 2000VDCHW ;Zggq gg‘;;g}gggiggigég-gg:
A5C42 0150-0¢93 : -
ascs2 0150 C7FXD CER 0.0l UF +80-202 100VDCHW 72982 801-KBOOOL1
45040 Slag o039 C:FXD CER 1000 PF +80-20% L00OVDCW 56289 CO678102E1027526-COH

C:FXD CER 0.01 UF +80-20% 100VDCH 72982 801-K800011
A5Ca5 0150-0650 C:FXD CER 1000 PF +B0-202 100OVOCH s -
ASC46 0150-0050 CZFXD CER 1000 PF +80-20% 1000VOC W ngzgg ggg;giggiionsze_con
A5C47 0180-17486 027526-CDH

C. XD ELECT 15 UF 10% 20 VDCW 28489 0180-1746
A5CA48 0180-1746 C:FXD ELECT 15UF 10% 20 VOCW 28480 0180-1746
ASICT 1820.0450 IC: OIGITAL TTL 18324 N§290A
ASIC2 1820-0427 IC: LINEAR MOOULE 04713 $C82
AS(C3 1826-0068 IC: LINEAR VIDEO Petre

: AMPLIFIER 18324 NE S01A




Model 3320A/B

Table 6-1. Replaceable Parts (cont'd)

Section VI

Reference - Mfr
: . HP Part Number| Qt Description
Designation \' p Code Mfr Part Number
ASIC4 1826-0058 IC:LINEAR VIDED AMPLIFIER 18324 NE 501A
ASICS 1820-0450 IC:DIGITAL TVTL 18324 N8290A
ASIC6 1820-0427 IC:LINEAR MODULE 04713 SC8232GK
A51C7 1826-005¢ IC:LINEAR VIDEO AMPLIFTER 18324 NE 501A
ASIC8 1826~0058 ICILINEAR VIDEO AMPLIFIER 18324 NE S501A
ASL] 9100-3247 COIL:FXD 15 UH 28480 9100-3247
ASL2 9100-3247 COIL:FXD 15 uH 28480 9100-3247
A5L3 9100-1618 COIL:MOLDED CHOKE 5.60 UH 28430 g100-1614
ASL 4 9100-1618 COIL:MOLOED CHOKE 5.60 UH 28480 9100-1618
A I | T O couree | R
AS5Q1 1853-0203 TSTR:S1 PNP ‘ 92881~9610 5128 534—%%0003
A5Q2 18£3-0203 TSTR:SI PNP 28480 1853-0203
A5Q3 1854-0009 TSTR:SI NPN 80131 2N709
AS5Q4 1854-0071 TSTR:SI NPN(SELECTED FROM 2ZN3704) 28480 1854-0071
A5Q5 1854-0071 TSTR:=S1 NPN(SELECTED FROM 2N3704) 28480 1854-2¢071
AS5Q6 1853-0010 TSTR:ST PNPISELECTED FROM 2N3251) 2846480 1853-0010
AS5Q7 1854-CC71 TSTR:SI NPN(SELECTED FROM 2N3704) 28480 1854-0071
A5Q8 185£3-0203 FTSTR:ST PNP 28480 1853-0203
A5Q9 1853-0203 TSTR:S1 PNP 28480 1853-0203
A5Q10 1854-0009 TSTR:SI NPN 80131 2N709
A5Q11 1854-0C7) TSTR:ST NPN(SELECTED FROM 2N3704) 28480 1854-0071
A5312 1854-0071 TSTR:=SI NPN{SELECTED FROM 2N3704) 28480 1854-C07TL
ASQ13 1853-0010 TSTR:S1 PNP(SELECTED FROM 2N3251) 28480 1853-0010
A5Ql4 1854-0071 YSTR2S1 NPN(SELECTED FROM 2N3704) 28480 1854-0071
A5R1 0683-6215 RIFXD COMP 620 OMM 5% 1/4W 01121 CB 86215
AB5R2 0683-5625 RIFXD COMP 5600 OHM 52 1 /4% 01121 CB 5625
ASR3 C683-5625 R:FXD COMP 5600 OHM SE 1/4W 0112} C8 5625
ABRG 06€3-6215 RIFXD COMP 620 OHM 5% 1/4n 01121 CcB 6215
ASRS 0683-4215 R:FXD COMP 620 OHM 5% 1Y/4wW 01121 CB 6215
ASRE C683-1025 R:FXD COMP 1000 OWM 5% 1/4W 01121 €8 1025
ASRT 0683-2015 R:FXD CCMP 200 GHM 5% 1/4W ol121 CB 2015
AS5RB 0683-6215 R:FXD COMP 620 OHM 5% 1/4W o121 CB 6215
ASR9 0683-6215 RIFXD COMP 620 OHM 5% 1/4W 01121 CB 6215
AS5R10 0683-5105 R:FXD COMP 51 OHHM 5% 1/4W 0or121 c8 5105
ASR11 0683-9115 RIFXD COMP 910 ORM 5% 1/4W 01121 ca 911%
AS5R12 0683-1115 R:FXD COMP 110 OHM 52 1/4w 01121 B 1115
AS5R13 0683-4325 RzFXD COMP 4300 OHM 5Z 1/4NW 01121 CB 4325
A5R1 4 0683-5105 R:FXD COMP 51 OHM 5% 1/4W 01121 cB 5105
A5R15 0483-1125 R:FXD COMP 1100 OHM 5T 1/4W 01121 Cc8 1125
AS5R16 0683-7515 R:zFXD COMP 750 OHM 5% 1/4W alriai c8 7515
ASRL7 0683-1025 R:FXD COMP 1000 OHM 5% 1/4W D121 €8 1025
AS5R18 0683~1315 R:FX0 COMP 130 ORM 5% 1/4W 01121 CB 131§
A5R19 0683-2425 RIFX0 COMP 2400 OHM 5% 1/4R Q1121 CR 2425
ASR20 0683-8215 R:FXD COMP 820 OHM 5% 174K c1121 c8 8215
ASR21 0683-1315 RiFXD COMNP 130 OHM 5% 1/4W 01121 CcB 1315
ASR23 0683-3325% R:FXD COMP 3300 DHM 5% 1/4W 01121 c8 3325
A5R24 0683-3025 R:FXD COMP 3000 OKM 5Z 1/4W gl121 C8 3025
ABRZS 0683-1025 R:FXD COMP 1000 OHM 5% 1/4W 0L121 CB 1025
A5R26 0683-1025 R:FXD COMP 1DDO OHM 5% L/4W o112t cB 1025
ASK27 C683~41735 RzFX0 COMP 47K OHM 52 1/ 4w 1121 C8 4735
A5R28 0683-6835 RzFXD COMP 68K OHM 52 1/4MW olL2y CB 6835
A5R29 Q6B3-1125 R:FXD COMP 1100 ORM 5% 1/44W 01121 €8 1125
ASR30 0683~6215 R:FXD COMP 620 OHM 5% 1/4W 01121 c8 6215
AS5R31 0683-1045 R:FXD COMP 100K OHMS SZ 1/4W 01121 CB 1045
AS5R32 0683-2735 RI1EXD COMP 27K OHM ST 1/4W Q1121 CB 2135
A5R33 0683-7525 R:FXD COMP 7500 OHM 5% 1/4% oL121 c8 7525
ASR34 0683-5125 R:FXD COMP 5100 OHM 5% L/4W oLl21 cB 5125
A5R35 0683-56215 R:FXD COMNP 620 OHM 5T 1/4W 01121 CB 6215
ASR36 0683-5625 R:+FXD CUOMP 5600 OHM 5T 1/4W 01121 C8 5625
AS5R37 068B3-5625 R:FXD COMP 5600 OHM 5% L/4W or1z2i Cc8 5625
ASR38 0683-46215 R:FXD COMP 620 OHM 5% 1/4W 01121 CB 6215
ASR39 0683-6215 R:FXD COMP 620 OHM 5% 1/4W Q1121 C8 6215
ASR20 0683-1025 R:FXD CONP 1000 OHM 5% 1/4W ol1121 CB 1025
AS5R41 0683~2015 RIFXD COKP 200 OHM 5Z 1/4W 01121 C8 2015
AS5R4%&2 0683~6215 RIFXD COMP 620 OHM 5T 1/4W a1121 CB 6215
A5R43 0683-56215 RIFXD CONP 620 OHM SX 1/4W ol1r21 CB 6215
AS5R44 0683-5105 RzFXD COMP 51 OHM 5% 1/4W 01121 C8 5105
ASR4S5 0683-9115 Rz2FXD COMP 910 OHM 5% 1/4W o2l CB 9115
ASR46 0683-1115 RIFXD COMP 110 OHM 5% 1/4¥W 01121 €8 1115
A5R4T 0683-4325 R:FXD COMP 4300 OHMA 5% L/4W o121 C8 4325
ASR 48 C683-5105 R:FXD COMP 51 OHM 5% 1/4W 01121 C8 5105
A5R49 0683-1125 R:FXD COMP 2100 OHM 5% 1/4W 01121 c8 1125
A5R50 c683-7515 R2FXD COMP 750 OHM 5% 1/4W ol121 B 7515
L




Section VI

Table 6-1. Replaceable Parts (cont'd).

Model 3320A/B

. fr
Refgrenqe HP Part Number| Oty Description M Mfr Part Number
Designation Code
A5RS5 1 0683-1025 RtFXD COMP 1000 OHM 5% 1/4W 01121 C8 1025
ASR52 0683-1315 R:FXD COMP 130 ORM 5% 1/4W 01121 c8 1315
ASR53 0683-2425 R:FXD COMP 24D0 OHM 5% 1/4W 01121 CB 2425
A5R54 0683-8215 R:FXD COMP 820 OHM 5% 1/4W 01121 c8 8215
ASRS5 0683-1315 RIFXD COMP 130 OHM 5% 1/4M 01121 c8 1315
A5RS57 0683-3325 RIFXD COMP 3300 OHM 53 1/4W 01121 CB 3325
ASRSB 0683-3025 R:FXD COMP 3000 OHM 5% 1/4%W 01121 c8 3025
ASR59 0683-1025 R:FXD CONP 2000 OHM 5% 1/4W 01121 Cc8 1025
ASR60 0683-1025 R:FXD COMP 1000 OHM 5% 1/44 01121 €8 1025
A5R61 0683-4735 R3IFXD COMP 47K OHM 5% L/4W 01121 C3 4735
ASR62 0683-6835 R:FXD COMP 68K OHM 5% 1/4W 01121 ce 6835
ASR&3 0683-1125 R:FXD COMP 1100 OHM 5% 1/4W 01121 c8 1125
ASR64 0683-6215 R:FEXD COMP 620 OHM 5% 1/4W 01121 CB 6215
A5R65 0683-1045 R:FXD COMP 100K QHMS 5% 1/4W 01121 CB 1045
AS5R66 06832735 RIFXD COMP 27K OHM 5% L1/4W 01121 c8 2735
ASR67 0683-7525 R:FXD COMP 7500 OHM 5% 1/4W 01121 CB 7525
ASR68 0683-5125 RiFXD COMP 5100 OHM 5% 1/44 01121 c8 5125
A6 (OPTION 006) 03320-66505 IDENTICAL TO A5. REFER TO A5 PARTS LIST 28480 03320-66505
A7 03320-66507 PC ASSEMBLY: PHASE LOCK 28480 03320-6€507
A7CH 0180 1746 4 C.FXD 15 UF 10% 20 VDCW 56289 150D 156X902082-DYS
A7C2 0140-0180 1 C:FXD MICA 39 PF 5% 72136 ROM15E39043C
AT¢C3 01606 0763 1 C* £XD MICA 5 PF 10% 72136 RDM15C050K5S
AT¢4,C5 0150.0093 9 C. FXD 01 UF «80% 20%100 VUCW 91418 TA obd
Alcs 0140.0200 €' FXD 380 PF 5% 00853 RDM15F391J38
A7C7,C8 0150 0093 C: FXD G1 UF +80%- 20% 100 VDCW 91418 TA obd
A7C9 0160-0205 1 C. FXD MICA 10 PF §% 72136 RDMI5C10045S
A7C11,C12 0150-0093 C. FXO 01 UF +80% 20% 100 VOCW 91418 TA obd
A7C14,C15 0150-0092 € FXD 01 UF + 80% 20% 100 VDCW 91418 TA obd
A7cC16 0180-029) 1 C FX0 1 UF 10% 35 VDCW 56289 1500105X9035A20YS
AIC17 0140-0190 C.FXD 39 PF 5% 72316 RDM15E390J3C
A7€20, C21 0180-1746 € FX0 15 UF 10% 20 VDCW 56289 1500 156X 902082 DYS
ArC22 0150-0093 C £XD 01 UF +80% 20% 100 VOCW 31418 TA obd
A7623 0170-0066 1 C FXO MYLAR 10% 027 UF 200 VOCW 56289 192P27392-PTS
A7C24 0180-0155 1 C FXO0 .0033 UF 200 VOCW 56289 5C13C-CHIL obd
A7C25,C26 0160-2221 2 C. FXO MICA 1300 PF 5% 72136 RDM19F13203C
A7C27 0180 1746 ¢ FXD 16 UF 10% 20 VOCW 56289 150D 156X9020B2 DYS
A7CR1THRUCRE 1801-0040 6 DIODE" §( 50 MA 2 PF 2NS 30V 07263 FDG 1088
A7IC1 1820092339 1 IC: QUAD 2 INPUT NOR GATE 04713 SC7527P<
A71C2,1C3 1826 0043 2 IC- LINEAR 2P AMP 12040 SL12795
ATICS 1820-0595 I 1C: OUAL DIGITAL 12040 DM74L73N
A7 LY 9100 3314 1 COIL- MOLDED 28480 9100-3314
ATLZ THRU L4 3140 0179 4 COIL MOLDED CHOKE 28480 8140 01/9
ATLE 3100 3315 1 COIL. MDLOED 28480 9100 3315
ATLT7 9140 0178 COIL: MOLDED CHOKE 28480 9140-0179
ATLS 9100-3313 ) COIL MOLDED 28480 9100 3313
A7 11,42 1250-1195 2 CONNECTOR: R F 98291 52053 0000
ATQ1 18530203 1 TSTR SIPNP 04713 $85651
A7 Q2 1854-0008 1 TSTR 04713 $87378K
A7 Q3 1854-00)8 1 TSTR. S NPN 0413 5-8616
A7 Q4 THRU Q6 1854-0071 3 TSTR. S NPN 012388 SKAT12L
A7 R1 0683.1525 1 R: FXD COMP 1500 2 5% 1/4 W 01121 C8162¢
A7 R2 0683 1025 5 R. FXD COMP 10000 5% 1/4 W 01121 CB1025
A7 R3 0683-1315 1 R: FXD COMP 130 Q6% 1/4 W 021 81315
AT R4 0683-4316 1 R FXD COMP 430 02 5% 1/4 W 01121 cB431S
A7 R5.RSE 0683-2015 2 R. FXD COMP 200 0 5% 1/4 W 01121 €82015
A7 R7 0683-5118 1 R: FXD COMP 510 OHM 5% 1/4 W 01121 CB5115
A7 R8 RS 0683 1515 2 R FXD COMP 150 OHM 5% 1/4 W 01121 CB1515
A7 R12,R13 0683-272b 2 R. FXD COMP 2700 OHM 5% 1/4 W 01121 C82725
A7 R14,R15 0683-123% 2 R. FXD COMP 12 K OHM 5% 1/4 W 01121 £81235
A7 R16 0683 2025 4 R* FXD COMP 2000 OHM 5% 1/4 W 01129 €82025
Al R17 0683-5125 3 R* £XD COMP 5100 OHM 5% 1/4 W 01121 €85125
A7 R20 0683 1035 2 R FXD COMP 10 KOHM 5% 1/4 W 01121 CB1035
AT R21 0683 1025 R FXD COMP 1000 OHM 5% )/4 W 01121 CB81025
A7 R22 0683-1805 1 R: FXD COMP 18 OHM 5% 1/4 W 01121 CB1805
AT R23 0683 1045 1 R: FXD COMP 100 K OHM 5% 1/4 W 01121 €B1045
A7 R24 0683-5125 R EX0 COMP 5100 DHM 5% 1/4 W 01121 CB5125
AT R25 0683-2038 1 R.FXD COMP 20 K OHM 5% 1/4 W Q1121 £82035
A7 R26 0683-1625 1 R: FXD COMP 1800 OHM 5% 1/3 W Q121 £B1625
A7 R27 0683-2025 R: FXO COMP 2000 OHM 5% 1/4 W mai $B2025
A7 R28 0583-9115 1 R:FXD COMP 910 OHM 5% 1/4 W ozt CBY115
A7 R29 0683-3605 1 R: FXD COMP 36 OHM 8% 1/4 W ot CB3605
A7 R30 0683-2025 R: FXD COMP 2000 DHM 5% 1/4 W 029 €B2026§
A7 R3) 0683-1025 R:FXD COMP 1600 OHM 5% 1/3 W 0112 CR1025
A7 R32 0683-3325 1 R: FXD COMP 3300 0HM 5% 1/4 W 01121 £B332%
A7 R33 0683-0275 1 R:FXD COMP 2.7 OHM 5% 1/4 W om2 CB27G5

6-10
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Model 33204 /B

Table 6-1. Replaceable Parts (cont‘d).

Section VI

Reference M#
; ~ _|HP Part Number| Q ipti J

Designation | Oty Description Code | Mfr Part Number
A7 R34 0683 1025 R* FXD COMP 1000 OHM 5% 1/4 W 01121 €81025
A7 R35,R36 0683-1055 2 R: FXD COMP | MEGOHN 5% 1/4 W 0112 CR1055
A7 R37 0683-4326 1 R:FXD COMP 4300 OHM 5% 1/4 W 01121 CB4325
A7 R38 0683 7225 1 R. FXD COMP 2200 OHM 5% (/4 W 0112t CB2225
A7 R39 0683 5125 R.FXD COMP 5100 OHM 5% 1/4 W 021 CB5125
AT R4Q 0683-1035 R FXD COMP 10 K OHM §% 1/4W 01121 CB1035
A7 R4 0683 10625 R-FXD COMP 1000 OHM 5% 1/4W 01121 £81025
AT R42 0683-2025 R FXD COMP 2000 OHM 5% 1/4 W 01121 82025
A7 R43 0683 3005 1 R FXD COMP 30 OHM 6% 1/4 W a2 CB3005
AT T 3100-1362 2 TRANSFORMER. TORDID 28480 9100-1362
AT T2 4100 1361 1 TRANSFORMER TOROID 28480 9100-1361
A7 T3 9100-1362 TRANSFORMER TORUOID 28480 9160 1362
A8 03320-66508 1 BOARD ASSY:REFERENCE OSCILLATOR 28480 03320-66508
ABCL 0150-0122 7 C:iFXD CER 2000 PF 20% 500VOCW 72982 801-000-Y55-202M
A8C2 0180-1746 C:FXD ELECT 15 UF 10% 20VDCH 28480 0180-1746
A8C3 0160-0181 1 C:FX0 MICA 30PF 5% 300VDCW 14655 ROMLSE300J3S
A8C4 0121-0436 C:VAR AIR 2.4-24,5 PF 7497¢ 189-509-~105
ASCS 0160-2322 1 C:FXD MICA 18 PF 5% 100VDCW €0853 ROM15C1804LS
A8C6 0150-0093 C:FXD CER 0.0L UF +B0~20% L00VOCW 12982 801-KBOOO11

ABCT 0160-2203 1 CiFXD MICA 91 PF 5% 72136 RDML5FS10J3C
A8C8 0150-0093 C:FXD CER 0.01 UF +80~20% LOOVDCHW 72982 801-K800011
A8CY 0150-0093 C:FXD CER 0.0l UF +80-20% 1OOVDCW 72982 801~K8000L1
ABCLO 0150-0093 C:FXD CER 0.01 UF +80-20% LOOVDCW 72982 801-K800011
A8CL1 0160~2C€09 C:FXD MICA 820 PF 5% 300VDCN 00853 ROMLSF821J3C
ABCL2 0140-0179 2 C:FXD MICA 1000 PF 2% 28480 0140-0179
ABC13 0140-0179 C:FXD MICA 1000 PF 2% 28480 0140-0179
A8C14 0150-0093 C:FXD CER 0.01 UF +80-20% LOOVDCH 72982 801L-K800011
A8CLS 0150~0093 C:FXD CER 0.01 UF +80-20% 100VDCW 72982 BC1-K800011
A8C16 0150-0C93 C:FXD CER 0.0l UF +80-20% 100VOCH 72982 801-K 800011
ABC17 0150-0C93 C:FXD CER 0.0} UF +80-20% LOOVDCW 72982 801-K 800011
ABC18 0140-0222 3 C:FXD MICA 240 PF 1% 300VOCW 28480 0160-0222
A8C19 0150-0122 C:¥XD CER 2000 PF 20% S0OVDCH 72982 801-000-Y55~202M
ABC2D 0150-0C93 C:FXD CER 0.0l UF +80-20% 100VOCW 72982 BC1-K800011
a8C21 0150-0¢93 C:iFXD CER 0.01 UF +80-20% 100VDCHW 72982 801-K800C11
ABCz2 0150-0122 C:FXD CER 2000 PF 202 500VDCH 12982 801-000-Y55+202M4
A8C23 0150-0122 C:FXD CER 2000 PF 20% 500VDCW 72982 801-000-Y55-202M
ABC24 0140-0222 C:FX0O MICA 240 PF 1% 300VDCW 28480 0140-0222
A8C25 0150-0C93 C:FXD CER 0.0} UF #80-20% lOOVOCH 72982 801-K800011
A8C26 0150-0€93 C:FXD CER 0.01 UF +80~20% 100VOCW 72982 801-K800011
ABC27 0L40-0222 C:FXD MICA 240 PF 1% 300VDCH 28480 0140-0222
A8C28 0150-0122 C:iFXD CER 2000 PF 20T 500VDCW 72982 801-000-Y5$-202M
ABC29 0150-0122 C:FXD CER 2000 PF 20% SOOVDCW 72982 801-009-Y55-202#
ABC30 0150-0122 C:FXD CER 2000 PF 20% 500VDCHW 72982 801-000-Y55-202M
A8C 31 0140-0210 1 C:FXD MICA 270 PF 5% 28480 0140-0210
A8C32 0160-2225 1 C:FXD MICA 2000 PF 5% 300VDCW 72136 RDM19F202J3C
A8C33 0150-0C93 C:FXD CER 0.01 UF +80-20% lOOVOCY 72982 801-K800011
A8C34 0150-0093 C:FXD CER 0.0)1 UF +80-20% 100VOCW 72982 801-K800O1L1
ABC35 €150-0093 C:FXO CER 0.01 UF +80-20% LOCVDCW 72982 801-K800011
A8C36 0150-0093 C:FXD CER 0.01 UF «80-20% 100VOCH 72982 801-K800021
A8C37 ¢150-0C93 CIFXD CER 0.01 UF +80-202 LOOVDCHW 72982 801-K800011
ABC3a 0150-0093 C:FXD CER 0,01 UF +80~290% 100VOCW 72982 8C1-K8HOO1L1L
A8C3S 0150-0C93 C:iFXD CER 0.01 UF «80~20% L00OVDCH 72982 801-X800011
ABC4D 0150-0093 C:FXD CER 0.01 UF +80-20% LOOVDCW 72982 8C1-K800011

T ABC4l UNASSIGNED

T A8C42 UNASSIGNED

T ABC43 UNASSIGNED

T ABC44 UNASSIGNED

Y A8C4S UNASSIGNED

*ABCSS UNASSIGNED
ABC47 0180-1746 C:FXD ELECT 15 UF 103 20VDCH 28480 0180-1746
ABC4S8 0180-1746 C:FXD ELECT 15 UF 10Z 20VDCW 28480 0180-1746
ABC49 0150-0093 C1FXD CER 0.01 UF +80-20% 100YDCW 72982 801-K 800011
48CS0 0180-1746 C:FXD ELECT 15 UF 102 20VOCH 28480 0180-1746
A8CR1 0122-0059 DIODE:VOLTAGE VARIABLE CAPACITANCE 28480 0122-0059
ABICL 1820-0450 IC:DIGITAL TTL 18324 N8290 A
ABIC2 1820-0427 IC :LINEAR MODULE 04713 SC8232GK

t ABPI UNASSIGNED
A8L1 9140-0179 COIL/CHOKE 22,0 UH 10% 28480 9140-0179

1 See Section VIIE, Mznual Backdating.




Section VI

Table 6-1. Replaceable Parts (cont @)

Model 3320A/B

s Mfr

Reference |.p p,y¢ Number| Qty Description Mfr Part Number
Designation Code
A8L2Z2 9100-1620 3 COIL:M4OLDED CHOKE 15.0 UH 10% 28480 9100-1620C
A8L3 9140~0088 4 COQIL:RF 0.332 UH 5% 95265 NB-0.37 PS
ABL4 9140~-0088 COIL:RF 0.33 UH 52 95265 NB8-0.37 PS
ABLS 9140-0088 COIL:RF 0.33 UH 5% 95265 NB-0.37 PS
ABLS 9140-0C88 COIL:RF 0.33 UH 5% 95265 NB-0.37 PS

t ABL? UNASSIGNED
ABLS 9140-0107 COIL:FXD RF 27 UH 10% 99800 1840-38
ABLS 9140-0107 COIL:FXD RF 27 UH 10% 99800 1840-38
ABL1D 3140-0107 COIL:FXD RF 27 UH 10% 99800 1840-28
ASLL1 9L00-1618 COIL:MOLDED CHOKE 5.60 UH 28480 310C-1618
ABQ1L 1854-0C19 TSTR=SI NPN 22480 1854-0C19
ABQ2 1854-0019 TSTR:ST NPN 28480 1854~-C019
A8Q3 1853-0203 TSTR:ST PNP 28480 1853-0203
ABQ4 1853-0203 TSTR:S1 PNP 28480 1853-0203
AB8QS5 1854-0009 TSTRzSI NPN 80131 2N709
ABQ6 1854-0009 TSTR:SI NPN 80131 2N709
ABQ7 1854-0019 TSTR:SI NPN 28480 1854-0019
ABQ8 1854~0019 TSTR:ST NPN 28480 1854-0019
A8Q9 1823-0203 TSTR:SI PNP 2848¢C 1853~0203
A8Q1Ll0 1353-0202 TSTR:SI PNP 28480 1853-0203
A8Q11 1853-0203 TSTR:S1 NP 28480 1853-0203
A8Q12 1853-0203 TSTR:S1 PNP 28480 1853-0203

+ A8QL3 UNASSIGNED

t ABQl4 UNASSIGNED
A8RL 0683-~5125 R:FXD COMP 5100 OHM SZ 1/4d 01121 B 5125
A8R2 0757-0442 R FXD MET FLM 10.0 K OHM 1% 1/8 W 28480 0757-~0442
ABR3 0757-0453 R:FXOMET FLM 30.1 K OHM 1% 1/8 W 28480 0757- 0453
A8R&G C698-3499 2 RIFXD FLM 40.2K OHM 12 1/8W 28480 0698-~3499
ABRS 0683-4715 R:FXD COMP 470 OHM 5% 1/4wW oLL2! CB 4715
ABRS 0683~1535 R:FXD COMP 15K OHM 5% 1/4W 01121 €8 1535
A8RT 0683-3035 2 R:FXD COMP 30K OHM 5% 1/4W 01121 C8 30135
ABRS 0683-3035 R:FXO COMP 30K OHM 52 1/4W 01121 €8 3035
A8RS 0683-4715 RIFXD COCMP 470 OHM 5% 1/4W 0112} CB 4715
ABR10 0683-1025 R:FXD COMP 1000 OHM 5% 1/4W 0L12) CB 1025
ABRL1 0683-2025 R:FXD COMP 2000 OHM 5 1/4W 01121 8 2025
A8R12 0683-1025 R:FXD COMP 1000 OHM SE 1/4W 01121 C8 1025
ABRL3 0683-5625 R:FXD COMP 5600 OHM 53 1/4W 01121 CB 5625
ABR14 0683-5625 R:FXD COMP 5600 OHM ST 1/4W 01121 CB 5625
ABRLS 0683-62L5 R:FXD CCMP 620 OHM 5% L/4W 0112} C8 6215
A8R16 0683-6215 RiFXD COMP 620 OHM 5% 1/4W 01121 CB 6215
A8R17 0683-1025 R:FXD COHMP 1000 OHM 5% 1/4W o112t CB 1025
ABR18 0683-2015 R:FXD COMP 200 OHM 5% 1/4W 01121 CB 2015
ABK19 C683-3315 R:FXD COMP 330 OHM 5% 1/4W 01121 8 3315
ABRZ2D 0683-1035 5 R:FXD CCMP 10K OHM 5% 1/4W o1121 CB 1035
A8R21 0683-2025 R:FXD COMP 2000 OHM 5% 1/4W 01i21 €8 2025
ABRZ2 0683-6215 R:FXD COHP 620 OHM 52 1/4W 01121 €8 6215
ABR23 0683-6215 R:FXD CCMP 620 OHM 5% 1/4W 01121 €8 6215
ABR24 0683-1015 R:FXD COMP 100 OHM 5Z 1/4W 01121 c8 1015
ABR2S 0683-9125 1 RiFXD COMP 9100 OHM 5% 1/4W 81121 C8 49125
ABR26 0683-3025 R:FX0D COMP 3000 OHM 5% 1/4W 01121 €8 3025
ABR27 0683~-3025 RzFXD COMP 3000 OHM 5T 1/4W 01121 €8 3025
ABR28 0683-5105 R:FXD COMP S1 OHM 5% L/4W 01121 C8 5105
ABR29 C¢683-51C5 R:FXD COMP 51 OHM 5% 1/4HW o121 €8 5105
ABR30 0683-1315 RiFXD COMP 133 OHM 5% 1/4W 01121 c8 1315
ABR31 Q683~7525 RIFXD CCWMP 7500 OHM 5% 1/4MW 01121 CB 7525
A8R32 0683-~3315 R:FXD COMP 330 OHM S% 1/4W 01121 €8 3315
ABR33 0683-3315 RIFXD COMP 330 QHM 5% 1/4W o1121 c8 3315
ABR34 0683-4705 9 R:FX0 COMP 47 OHM 5% 1/4W 01121 CB 4705
ABR3S 0683-4705 R:FXD COMP 47 OHM 5% 1/4W 01121 C8 47C5
ABR36 0683-3315 R:FXD COMP 330 OHM 5% 1/4W 01121 CB 3315
ABR37 0683-2225 R:FXD COMP 2.2K DHM 5% 1/4W 01121 C8 2225
ABR38 0683-1015 R:FXO COMP 100 OHM 5% 1/4K 01121 cg 1015
A8R39 0683-2225 RIFXD CONP 2.2K COHM 52 1 /4W o121 CB 2225
ABR4D 0683-4705 R:FXD COMP 47 0OHM 5% 1/4W ot121 CB 4705
ABR4] 0683-1035 R:FX0 COMP 10K OHM 52 1/4W o1121 CB 1035
ABR42 06E3-1035 R:FXD COMP 10K OHM 5% 1/4W C1121 C8 1035
ABRG3 0683-3315 R:FXD COMP 330 DRM 5Z 1/4H 01121 C8 3315
ABR4S 0683-1025 R:FXD COMP 1000 OHM 5% )/4W 01121 ca 1025
ABR4S 0683-6215 R:FXD CONP 620 OHM 5% 1/4M 01121 (8 8215
ABR4S 0683-4705 RIFXD COMP 47 OHM 5% 1/4W oL121 CB 4705
ABR47 0683-4715 R2FXD CGMP 470 OHM 5% L1/4M 0t121 C8 4715
A8R%8 0683-5125 R:FXD COMP 5100 OHM 5% 1/44W 01121 cg 5125
ABR49 0683-5125 RIFXD COMP 5100 DHM 5% 1/4W 0it21 C8 5125
ABR50 05683-4705 R:FXD COMP 47 OHM 5% 1/4H 01121 €8 4705
ABRS] 0683-5125 R:FXD COMP 5100 OHM 5% 1/4W 01121 c8 S125

¥ See Section VIII, Manual Backdating.
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Model 33204/8B

Table 6-1. Replaceable Parts(Cont'd)

Section VI

Reference Mf
s r
Designation HP Part Number | Qty Description Code Mfr Part Number
+ ABRS52 0683-2015 RIFXD COMP 200 OHM 5% 1/4W 0
1121
A8R53 0683~1025 R:FXD COMP 1000 OWM 5% 1/4w ol121 Eg fgég
ABRS54 0683-6215 R:FXD COKP 620 COHM ST 1/4%W 01121 £8 6215
ABR55 0683~4705 s
RIFXD COMP 47 0OHM 5% 1/4W 01121 CB 4705
ABR56 0683-4715 RIFXD COMP 470 OHM 5% L/4W oli21 C8 4715
ABR5T 0683-5125 RIFXD CCMP S100 OHM 5% 1/4W 01121
c8 s125
ABRS58 0683-5125 R:FXD COMP 5100 OHM 5% 1/4W 01121 C8 5125
ABR59 0683-4705 R:FXD COMP 47 OHM 5% l/4W 01121 C8 4705
:ggso 0683-5125 R:FXD COMP 5100 OHM 52 1/4W 01121 CB 5125
61 0683-2015 R:FXD COMP 200 OHM S 1744 01121 Cp 2015
ABR62 UNASSIGNED
TABRG3 UNASSIGNED
T ABRb4 UNASSIGNED
t ABR6S UNASSIGNED
7 A8R6S UNASSIGNED
7 ABR67 THRU R71 UNASSIGNED
’rAg;l 0 0 UNASSIGNED
ABY1 410-0438 1 CRYSTAL DUARTZ 28480 04100438
ASA (337DA ONLY) 03320-86533 1 PC ASSY: MODULATOR 28480 03320-66533
ABA ISIDENTICAL TO A9B WITH THE
FOLLOWING EXCEPTICNS"
A9C1 THRU ASCI? NOT ASSIGNED
AQC24 NOT ASSIGNED
A9C32 NOT ASSIGNED
ASC35 0180 1746 C FXDELECT 15 UF 10% 26 VDCW 56289 150D 156X301082 DYS
A9ICT THRU A9 NOT ASSIGNED
ASQ) THRU A8Q5 NOT ASSIGNED
AYR1 THRU A9R23 NOT ASSIGNED
ASR43 6898 3557
ASR44 0683-3315 R:FXD FLM BOB OHM 1% 1/8 W 14674 C4T 0 obd
ASR45 0698 4448 R FXD COMP 330 OHM 5% 1/4 W 01121 CB3315
R.FX0 FLM 294 OHM 1% /8 W 14874 C4T 0 obd
A9R47 NOT ASSIGNED
ASRS51 0698-3510 R FXO FLM 453 OHM 1% 1/8 W 72136 MF4C T O obd
A9R52 2100-24838 7 R'VAR COMP 5K QHM 10% 1/2W 28480 2100-2489
A9B (33208 ONLY 03320 66509 1 PC ASSY - MODULATOR 28480 03320-66509
A9CY 0180-0374 C. FXD TANT. 10 UF 10% 20 VOCW 56289 150D106X301082-DYS
AQC2 0180 17358 4 C FXD ELECT 0.22 UF 10% 35 VDCW 28480 0180 1735
A8C3 0180 1735 €' FXD ELECT 0.22 UF 10% 35 VDLW 28480 0180-1735
ASC4 0180 0374 C FXD TANT. 1D UF 10% 20 VOCW 56289 150D106X902082-DYS
A9C5 01800373 1 CFXD ELECT 0 68 UF 10% 35 VDCW 56289 1500684X9035A2-DYS
A9CSE 0180 1743 3 C.FXD ELECY 01 UF 10% 35 VDCW 56289 1500 104X 9035A2-DYS
AgCT 0160-0154 2 C:FXD MICA MY 0.0022 UF 10% 200 VOCW 56289 19222292PTS
ASC8 0160 D154 C FXD MICA MY 0.0022 U'F 10% 2D0 VDCW 56289 192P22292-PTS
AOCY 0180-1243 C FXD ELECTO1 UF 10% 3% vDCW 56289 150D 104X9035A2-DYS
ASC10 0160 0159 i € FXND MY D 0068 UF 10% 200 VOCW 56289 192P68282 PTS
ASLY) 0180-1743 € FXDELECTCG 1 UF 10% 35 vOCW 56289 1500104X3035A2 DYS
A3C13 0150 0093 C FXD CER 0.0% Ul +80-20% 100 VOCW 72982 801 K800011
A9C14 0150-0093 C FXD CERO0.01 UF4 80 20% 100 VDCW 72982 801 K800011
A8C15 03150-0093 C-FXO CERO0.01 UF +80 20% 100 VOCW 72982 801-K800011
A9C1E 0160-2201 1 G FXD MICA 51 PF 5% 72138 ADMI5E510J1C
A9C17 D150 0083 C:FX0 CERO0.01 UF + 80 20% 106 VOCW 22382 801 K800071
ASC18 0140-0131 1 C. FXD MICA 56 PF 5% 300 VOCW 19701 RDMISES60) 300 V
ASC19 0150-00933 C:FXD CER 0.01 UF + 80 20% 100 VOCW 72982 801 K800011
Asc2o 0150-0083 C. FXD CER 0.01 UF + 80 20% 100 VDCW 72982 801-K800011
ASC21 0180 1746 C FXDELECT 15 UF 10% 20 VOCW 28480 0180-1746
A9C22 0150-0093 C FXD CERDO1 UF+80-2D0% 100 VDCW 72982 801-K800011
A9C23 0150 0093 C FXD CER G.00 UF + 80 20% 100 vDCW 72982 801-K8000i 1
A9C24 0121-0432 C VAR A(R 1.7-14.1 PF 74970 189-505-105
A9C25 0160-0958 C FXD MICA 380 PF 5% 300 VDCW 00853 RDMI5F391438
A9C26 0160-2150 1 C.FXD MICA 33 PF 5% 28480 0180-2150
AS8C2? 0160-0378 2 C: FXD MICA 27 PF 5% 72136 RDMI5E270J58
A9C28 0160 2202 2 C. FX0 MICA 75 PF 5% 28480 0160-2202
Ad3C23 0160-0136 1 C FXD MICA 24 PF 5% 300 VDLW 04062 RDM15C240J38
ASC30 0160-2202 C FXD MICA 75 PF 6% 28480 0150 2202
A8C31 0160 0378 C. FXD MICA 27 Pf 5% 72136 RDM15£270458
A9C32 0180-1748 C FXD ELECT 15 UF 10% 20 vDCW 28480 0180 1746
A9C33 0180 1746 C: FXO ELECT 15 UF 10% 20 VDEwW 28480 0180-1746
AOC34, A3C35 0150-0093 C.FXDCERO.0I UF +80 -2C% 100 VDCW 72982 801-KB00011
A9CR?1 1901-0040 D(ODE: SILICON 30 MA 30 WV 07283 FOG1088
ASCR2 190t-0040 BIODE: SILICON 30 MA 30 WV 07283 FDG1088
AJICT 1826-0043 IC LINEAR OPERATIONAL AMPLIFIER 28480 1826 0043
A91C2 1826-0043 IC: LINEAR QPERATIONAL AMPLIFIER 28480 1826-0043
A9IC3 1826-0043 IC: LINEAR DPERATIONAL AMPLIFIER 28480 1826 0043
Ag(CA 1826-0043 IC: LINEAR OPERATIONAL AMPLIFIER 28480 1826-0043
AQICS 1826-0043 IC- LINEAR OPERATIONAL AMPLIFIER 28480 1826-0043
ASICE 1821-0001 1 TRANSISTOR ARRBAY: SI NPN 02735 CA3046
ASH 125D0-1195 5 CONNECTOR. RF SUS-MINIATURE SERIES 98291 52 053-0000

See Section VI, Manual Backdating.



Section VI

Table 6-1. Replaceable Parts (cont'd).

Model 33204/B

.. Mfr
Refgrenc_e HP Part Number| Qty Description C Mfr Part Number
Designation ode
AL 9140-0096 COIL: £XD RF 1 UK 28480 91400036
A9L2 9140-0036 COIL: FXD RF 1 UK 18480 3140 0096
A9L3 9140-0107 COIL- FXD RF 27 UH 10% 33800 1840 38
A9L4 9140-0098 COIL- FXO RF 1 UH 18480 9140-0096
ASLS 9140 0111 COIL: FXD RF 3.3 UH 28480 91400111
A9LE 9140-0112 2 COIL. FXD RF 4.7 UH 28480 91400112
AOL? 9140-0111 2 COIL. FXD RF 3.3 UH 28480 9140-0112
A9LS 9140-0107 COIL FXD RF 27 UH 10% 99800 1840 38
A90Q1 1854 0071 TSTR SINPN (SELECTED FROM 2N3704) 28480 1854-0071
A9Q2 18530020 TSTR: S! PNP (SELECTED FROM 2N3202) 28480 1853 0020
A903 1854 0071 TSTR. SI NPN (Selectad from 2N3704) 78480 1853-0071
A904 1855 0081 4 TSTR: SIFET 80131 2N5245
A8Q5 1856-0081 TSTR SIFET 80131 IN5245
A906 1853-0066 2 TSTR: SI PNP 80131 2N4250
A907 1854-0019 TSTR: SI NPN 28480 18540013
A908 1854-0019 TSTR SINPN 28480 1854 0019
A909 1854-0018 TSTR. S NPN 28480 1854-0019
A9Q1D 1853 0066 TSTR. SI PNP 80121 2N4250
A9R1 0698 3518 5 RFXD FLM 732K OHM 1% 1/8W 28480 0698 3518
ASR2 0698 3518 ROFXD FLM 732 K OHM 1% 1/8 W 28480 06983518
AS8R3 0757-0463 2 R: FXOMEY FLM 825K OHM 1% 1/8 W 28489 07570453
AQR4 0757-0280 R OEXDMET FLM 1 K OHM 1% 1/8W 28480 0757 0280
ASRS 0767-0444 R FXDMETFLM 121K OHM 1% 1/8W 28480 0757 0444
ASRE 0698 4307 4 R.FXD FLM 143K OHM 1% 1/8W 28480 0698 4307
ASR7 0698-4482 2 ROFXD FLM 17.4 K OHM 1% 1/8 W 28480 0698-4482
ASRS 0698 3259 R: FXD FLM 787 K OHM 1% 1/8 W 28420 0698-3259
AZRY, AGR10 0683 2735 R FXD COMP 27 K OHM 5% 174 W 01121 LBJ735
ABRIT 0683.4755 R.FXD COMP 4.7 MEGOHM 5% 1/4 W 01121 CB 475
A9R12, AIR13 0683-2735 R. FXD COMP 27 K DHM 5% 1/4 W 01121 82735
AYR14 DB683-4755 R £XD COMP 4.7 MEGOHM 5% 1/4 W 01121 CB4755
A8R1S 0683 2735 R FXD COMP 27 K DHM 5% 1/4 W 01121 CB2735
AOR16, AGR17 0698-3518 R FXD FLM 732K OHM 1% 1/8 W 28480 06983518
A9R1IB 0757-9463 ROFXD MET FLM 825K OHM 1% 1/8W 28480 0757-0463
ABRYY 0757 0280 R:FXO MEY FLM 1 K OHM 1% 1/8W 28480 0757-0280
A9R20 0757-0444 R:FXD MET FLM 12,1 K OHM 1% 1/8 W 28480 0757 0444
ASR21 0698 4307 R FXD FLM 143 K OHM 1% 1/8 W 28420 0698-4307
AIR22 0698 4482 R.FXO FLM 17.0 K OHM 1% 1/8 W 28480 0698-4482
A9R23 D698 3259 R FXD FLM 7.87 K OHM 1% 1/8 W 28480 0698-3259
AgR24 0683-4725 2 R.EXD COMP 4700 OHM 5% 1/4 W 01121 CB4T25
ASR2S 0638 3493 i R:FXDFLM 8.12K OHM 1% 1/§ W 28480 0698-3493
ASR26 0757-0348 1 R FXD MET FLM 22.6 K OHM 1% 1/8 W 28480 07570349
A8R27 2100-2521 R VAR FLM 2000 OHM 10% LIN 1/2W 28480 2100-2521
A9R28 0757 0273 3 R:FXD MET FLM 3.01 K ORM 1% 1/8 W 28480 0757 0273
ASR29 0698-4123 R FXD MET FLM 499 (OHM 1% 1/8 W 28480 0698-4123
ASR30 0698 4123 R.FXD MET FLM 493 OHM )% 1/8 W 28480 06984123
ASR31 0698 4123 R FXO MET FLM 439 OHM 1% 1/8 W 28480 06984123
A9R32 0757-0438 R OFXD MET FLM & 11K OHM 1% 1/8 W 28480 0757.0438
A9R33 0698 4476 1 R FXD FLM 102 K OHM 1% 1/8 W 28480 0698-4476
ASR34 D698-4415 1 R.EXD FLM 165 OHM 1% 1/8'W 28480 0698-4415
A9R3S 0757-0280 R OFXD MET FLM 1 K OHM 1% 1/8 W 28480 0757 028D
ASR3E 0757-0200 1 R-FXD MET FLM 5.62 K OHM 1% 1/8 W 28480 0757-020D
AJR3B 0757-0281 3 R.EXD MET FLM 274 K OHM 1% 1/8 W 28480 0757-0281
A9R3% 0683 4705 R.EXD COMP AT OHM 5% 1/4 W 01121 C8 4705
ASR40 0757-0280 R: FXD MET FLM | K OHM 1% 1/8 W 28480 0757-0280
A9RAT 0683-4706 R:FXD CONPAT OHM 5% 1/4 W 01 €84705
A9R42 0767 0397 1 R FXDMET FLM 68.1 OHM 1% 1/8 W 28480 0757 0337
A9R43 07570426 H R FXDFLM 1.3K QHM 1% i/8 W 28430 0757-0426
A9R4S 0757-0346 A" FXD MET FLM 10 OHM 1% 1/8 W 28480 0757-0346
AIRAS 0767-0415 1 R: EXO MET FLM 475 OHM 1% 1/8 W 28480 0757-0415
A9RA4S 0757-0384 3 R:FXD FLM-20 OHM 1% 1/8 W 28480 07570334
AQR4T 0757-0398 2 R: FXO MET FLM 75 OHM 1% 1/8 W 28480 0757 0338
A9R48 0757-0277 13 R: FXD MET FLM 49.9 0HM 1% 1/8 W 28480 0757-0217
ALd 03320-66510 1 BOARD ASSY:AMP 28480 03320-66510
A10C1 0160-2200 1 C:FXD MICA 43 PF 5% 72136 RDMLSE43CI3C
ALOC2 0140-0202 1 C:FXD MICA 15 PF 5% SO0VDCW 28480 0140-C202
A10C3 0140-0146 1 C:FXO MICA 82 PF 5% 300VOCW 14655 ROM15E820J35
A10C4 0150-0093 C:FXD CER 0.0l UF +80-20% 100VDCH 12982 801-X£00011
ALOCS 0150-0093 C:FXD CER 0.01 UF +80-20% 100VDCW 72982 801-K800011
A10C6 0150-0093 C:FXD CER 0.01 UF +80-20% 100VDCH 72982 8CL-K200011
AloC7 0150- 0093 C:1FXD CER 0.01 UF +80-20% 100VOCW 72982 801-K 200011
AlOC8 0150-0093 C:FXD CER 0.0l UF ¢80-20% 100VDCH 72982 801-K&00011
A10CLO 0150-0C93 C:FXD CEP 0.01 UF +80-20% 100VDCW 72982 801-K&00011
AlOCL1 0150~0093 C:FXD CER 0.01 UF +80-20% 100VDCW 72982 801-K£00011
AlOC12 ©150-0C93 C:FXD CER 0.01 UF +80-20% 100VOCW 72982 801-K€00011
AlOC14 0150-0093 C:FXD CER 0.0l UF +80~20% 100VDCH 72982 801-KEOODLL
A10C15 0150-0093 C:FXD CER 0.01 UF +80-20% 100VDCH 72982 801-K200011
AlOCL6 0180-029) C:FX0 ELECT 1.0 UF 10% 35VDCW 56289 150D1 C5X903542-DYS
aloc1? C180-0197 5 C:FXD ELECT 2.2 UF 10% 20VDCW 56289 15002 25X9020A2-DYS
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AloCle 0150-0093 C:FXD CER 0.D01 UF +B0-20% 100VOCH 72982 801-K800011
Al10C20 Cl60-0157 3 C:FXD MY 0.0047 UF 10% 200VDCW 56289 192P47292-PTS
AlQC21 0150-0093 C:FXD CER 0.01 UF +80-202 100VOCHW 12982 801-K800011
AloCz2 0150-0093 C:FXD CER 0.01 UF ¢80-20% 100VDOCHW 72982 801-KB00011
A10C23 t180-0197 C:FXD ELECY 2.2 UF 10% 20VDCW 56289 150D225X9020A2-0YS
Al10C24 0150-0042 1 C:FXD TI 4.7 PF 5% 500VDCW 78488 TYPE GA
ALOC25 0160-0488 1 C:FXD CER 10 PF 2% 500VDCW 71471 CN~1
AlDl26 0160-3306 1 C:FXD MICA 25+/-0.5 PF 100VDCHW 00853 ROM15C250D1C
A10C27 0160-0205 1 C:FXD MICA 10 PF 5% 28480 0160-0205
AL0C28 0180-0291% C:FXD ELECT 1.0 UF 10% 35VDCW 56289 1500105X9035A42-DYS
A10C 30 0L60-2009 CiFXD MICA 820 ¢F 5% 300VDCW nCes3 RDM1S5F821 J3C
AlDC31 0180-029%1 C:FXD ELECT 1.0 UF 102 35vDCw 56282 150D1 05X9035A2-DYS
Al0C32 01890-0291 C:FXO ELECT 1.0 UF 102 35VDCW 56289 1500105X3035A2-DYS
AiDC33 0140-0176 3 C:FXD MICA 100 PF 2% 28480 0140-0176
AlOC34 0160-0157 C:FXD MY 0.0047 UF 10%2 200VDCW 56289 192P47292-PTS
Al1DC3S 0140-0198 1 C:FXD MICA 200 PF 5% 72136 ROMIS5F201J43C
Al0C36 0160-Cl74 1 C:FXD CER 0.47 UF +80-20% 25VOCW 56289 SC11B7S-CML
AtOC38 0150-0cCcea C:FXD CER 0.1 UF +80-20% 100VOCW 56289 33C41B5-CDH
Al1DC39 C150-0(84 C:FXD CER D.l UF +80-202 100VDCW 56289 33C41B5-COH
ALGC40 0180-0291 C:FXD ELECY 1.0 UF 10Z 35V0CH 56289 15001 05X903542-0YS
Al0C41 0180-0251 C:FXD ELECT 1.0 UF 10% 25VDCW 56289 15001 05X5035A2-DYS
A10C42 0180-1746 C:fFXD ELECT 15 UF 10% 20VDCW 2848¢C 0180-1T46
Al0Z 43 0180-0197 C:FXD ELECT 2.2 UF 102 20VDCW 56289 150D225X9020A2-DYS
AldC4h4& 0180~1746 C:zFXD ELECT 15 UF 10% 20VO0Cw 28480 0180-1746
Al0C 45 01 80-0197 C:FXD ELECT 2.2 UF 10% 20VDCW 56289 1500225%X502042-0YS
A10CRY 1901-0044 9 DIODE:SILICCN 20MA/1V 28480 1901-0044
A10CR2 1901-0044% DIQODE:SILICAON 20MA/1V 23480 1901-0044
ALDCR3 1801-0044 DIODEzSILICGN 20MA/LV 28480 1901-004%4
ALDICL 1858-0015 1 IC HEX LIMITER 28480 1858-0015
AlOoJC2 1826-C062 1 IC HEX MIXER 2848C 1826—-0062
Alol1C3 1826-0043 IC:LINEAR OPERATIONAL AMPLIFIER 2848C 1B826-0043
ALOICY 1826-0043 IC:LINEAR OPERATIONAL AMPLIFIER 28480 1826-0043
A10ICS 1826~0043 TC:LINEAR JPERAT ICNAL AMPLIFIER 28480 1826-0043
AlLDJ1 1250-11695 CONNECTOR:RF SUB-MINJATYRE SERIES 58291 52-053-0C00
Al0J2 1250-1195 CONNECTOR:RF SUB-MINIATURE SERIES 98291} 52-053~00C0
AlOL] S140-0106 2 COIL:FXD 0.47 UH 28480 59140-0106
Al0L2 §140-C098 COIL:FXD RF 2.2 UH 28480 9140~-0098
ALOL3 9140-~0106 COIL:FXD 0447 UH 28480 9140-0106
ALOLA 9140-0114 6 COIL:FXD Rf 10 UH 28480 9140-0114
AlOL5 2100-1620 COIL:MOLDED CHOKE 15.0 UH 10% 2848C 9100~1620
AlOLS 9100-3316 1 COIL:=FXD 5.6 UH 2B480 92100-3316
AlOL7 $9100-3311 1 COTL:FXD 6.0 UH 28480 9100-3311
AlOLS $9140-0114 COIL:FXD RF 10 UH 28480 9140-0114
A1OLS 9140-0114 COIL:FXD RF 10 u# 28480 9140-0114
ALOLLO 9140-0114 COIL:FXD RF 10 UH 28480 9140-0lt 4
AlOLLY 9100~-1620 COIL:MOLDED CHOKE 15.0 UH 10% 28480 9100-1620
Al10PL 1250-1314 CONNECTOR:RF COAX, CENTER CONTACT 98291 52-054-0000
ALDQL 1854-0019 TSTR:=SI NPN 28480 1854-0019
A10Q2 1854~-0019 TSTR:SI NPN 28480 18%4-0019
A1033 1854-0404 TSTR:S1 NPN 2848C 1854~0404
Al10Q4 1854-0457 i TSTR:ST NPN 28480 1854-0457
A10Q6 1853-0203 TSTR:SI PNP 28480 1853-0202
A10Q7 1854-0404 TSTR S) NPN 28480 1854-0404
Al0Q8 1854-001%9 TSTR:SI NPN 28480 1854-C019
A10Q9 1853-0203 TSTR:S1 PNP 28480 1853-0203
AL10R1 0658-3279 R:FXD MET FLM 4990 0OHM 1T 1/8W 28480 0668-3279
A10R2 0757-0407 1 R:FXD MET FLM 200 OHM 1T 1/8W 28480 0757-0407
AlOR3 C69P-3498 1 R:FXD MET FLM 8.66X CHM 1% 1/8W 28480 0698-3498
ALOR4 0757-0398 RIFXD MET FLM 75 0HM 12 1/8W 28480 0757~(0398
ALORS 0757-0388 1 R:FXD FLM 30.1 GHM 1Z 1/8W 28480 0757-0388
AlLORO6 0698-3434 1 R:FXD MET FLM 34.8 OHM 1% 1/8#W 28480 0698-3434
A10R7 £698-4420 1 R:FXD FLM 226 OHM 1% 1/8W 28480 0698-4420
ALORS 0698-4406 1 RZFXD FLM 115 OHM 1% L/8W 28480 0698-4406
ALORQ 0698-4433 1 R:FXD FLM 2260 GHM 12 1/8W 28480 0658~4433
ALCR1O 0698-4445 1 R2FXD FLM 5.76K OHM LlE 1/8wW 28480 0698-4445
Al10R11 €698-3512 1 RIFXD FLM 1180 OHM 1% 1/8W 284680 0698-3512
AlOR12 0698-4452 4 RIFXD FLM 374 OHM 12 1/8W 28480 0698-4452
AlOR13 0698-4123 RIFXD MET FLM 499 OHM 1% 1/8W 28480 0698-4123
AlDR14 0698-4452 R:FXD FLM 374 OHM 1% 1/BW 28480 0698-4452
A1OR16 a757-0277 R:FXD MET FLM 49.9 OHM 12 1/8W 28480 0757-0277
Al1QR17 07571-02717 RzFXD MEY FLM 49.9 OHM 1% 1/8W 28480 0757-0277
A10R18 C757-0434 1 R:FXD MET FLM 3.65K OMM 12 1/8W 28480 0757-0434
ALOR19 0698-3484 1 RIFXD FLM 6650 OHM 1% 1/8w 28480 0698-3484
AlOR20 C69R~4474 3 R:FXD FLM 8450 OHM 1% 1/8W 28480 0698-4474
ALOR2) 0757-0289 R:FXD MET FLM 13.3K DHM 1% 1/8K 28480 0757-0289
A10R22 C698=4435 R:FXD FLM 2.49K QOHM 1% 1/8W 28480 0698-4435
AlOR23 Q757-0427 2 RIFXD MET FLM 1.5 OHM 12 1/8w 28480 0757-0427
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AlDR24& 0757-0408 1 R:FXD MET FLN 243 OHM 1% L1/8NW 28480 0757~C408
AlO0R25 0757-0405 2 R:FXD FLM 162 ORM 1% 1/BW 18701 MF4C T O
Al0R26 0757 0405 RzFXD FLM 162 OHM 1% 1/8W 19701 MF4C T O
AYOR27 0757-0289 R:FX0 MET FLM 13.3K OHM 1% t/84 28480 0757-C289
ALOR28 0757-0281 RIFXD ME™ FLM 2.74K OHM 1% 1/8W 28480 0757-0281
A10R29 0757-0281 RIFXD MET FLM 2.74X OHM 1% 1/8W 28480 0757-0281
Al10R30 Q757-0317 1 R:FX0D MEY FLM 1.33K OHM 12 l/8W 28480 0757-0317
AlOR31 2100-2574 1 R:VAR CERMET S5C0 GHM 10Z LIN 1/2W 28480 2100-7574
AlOR32 0698-4426 2 R:FXD FLH 1580 OHM 1% 1/8% 28480 069B-4426
ALQOR34& 0757-0291 8 RIFXD FLM 24.9 OHM 1% 1/8W 28480 0757-0291
ALOR3S 1810-0078 1 RESISTIVE NETWHORK 28480 1810-0078
A)OR3 6 Q757-0449 RzFXD FLM 20K OHM 12 1/8H 28480 0757-C449
AlOR37 2100-3154 2 R:VAR 1K OHM 10%Z LIN 28480 2100-3154
AIOR38 Q0757-0449 R2FXD FLM 20K CHM 1% 1/8W 28480 0757-0449
ALOR39 C757-0291 RiFXD FLM 24.9 OHM 1% 1/8W 28480 0757-(2%1
ALOR4O 0757-043¢ R:FXD MEY FLM 5.11K DHM 1% 1/8% 28480 0757-(438
A10R41 C757-0442 R:FXD MET FLM 10.CK OHM 1% 1/8W 28480 0757-0442
AlOR42 0698-32179 R:FXD MET FLM 4990 OHM 12 1/8W 28480 0698-%279
AlOR44% C684~-3911 4% R:FXD COMP 390 OHM 10% 1/4W o121 £8 3911
AlOR%S5 2100-3054 2 RiVAR CERMEY SOK OHM 10T 3/4W 2848C 2100-2054
A10R46 0698-4211 1 R2FXD FLM 158K OHM 1% 1/8W 28480 0698-4211
ALORAT 0698-4503 1 R:FXD FLM 78.7K OHM 1¥ L/8W 28480 0698-4508
A1IRA8 ¢751-0278 1 R2FXD MET FLM 1.78K OHM 1% 1/8W 28480 0757-02178
ALOR4Q 0698-3268 1 RzFXD FL# 11.5K CHM 12 1/8W 28480 0698-2268
A10R50 0698-4457 1 R:FXD FLN 576 OHM 1% 1/84 2848¢C 0698-4457
A1QRS1 0757-0277 RiFXD MET FLM 49.9 OHM 1% 1/8W 284 8C 0757-¢277
AlORS52 0757~0438 RIFXD MET FLM S5.11K OHM 1% L/8W 28480 0757-0438
AlO0RS3 9757-02717 R:IFXD MET FLM 49.5 OHM 1% 1/8W 28480 0757-C277
ALORS4 0757-0280 R:FXD MET FLM 1K QHM 1Z 1/8W 28480 Q757-Cc28¢C
ALDRS5S 0698-3151 3 R:zFXD MET FLM 2.87K OHM 13 1/8W 28480 0668-2151
ALORS6 C698-4369 1 R:FXD FLM 23.2 OHM 1% 1/BwW 28480 0698-4369
ALORS57 0698-3151 R:FXD MET FLM 2.B7K OHM 1% 1l/8W 28480 0698-2151
Al10R 59 0757-0414 2 R:FXD FLM 432 OHM 1T 1/8%W 28480 0757-C414
ALORGO 0757-04338 R3IFXD MET FLM 5.11K OHM 1Z 1/8W 28480 0757-C438B
AlOR61L €698-3558 R:FXD MET FLM 4.02K ORM 12 1/8W 28480 0698-3558
ALORO2 Q757-0442 RzFXD MET FLN 10.0K OHM 1% 1/8W 28480 0757-C442
AlDR63 0757-0442 R:FXD MET FLM 10.0K OHM 1% 1/8W 28480 0757~C442
ALOR&4 0884-5641 1 R:FXD COMP 580K CHM 10X 1/4% 0112} C8 5641
AlORGS Q757-04317 R:FXO MET FLM 4750 OHM (% 1/8W 28480 0757-C437
AlOR &S 0757-0277 R:FXD MET FLM 49.9 OHM 13 L/8W 28480 ni57-c277
A10R67 0684~5611 1 R:FXD COMP 560 OHM 10X 1/4d 01121 C8 5611
AlOR68B 0757-0277 R:FXD MET FLM 49.9 OHM 1% 1/8% 28480 Q757-€277
Al0R&9 0757-0277 RIFXD MET FLM 49.9 OHM 1% 1/8W 28480 QI57T-C277
ALOR70 0698-4123 R:zFXD MET FLM 499 OHM 1% 1/8W 28480 0698-4123
ALDRT72 £698-3262 3 R:FXD MET FLM 40.2 OHM 13 1/8N 28480 0698-3262
A1ORT3 0698-3262 RzFXD MET FLM 40.2 OHM 1% 1/8w 28480 0698~3262
ALOR74 C698-4123 RIFXD MET FLM 499 OHM 12 1/8W 28480 0698-4123
AlOR75 0757~C2717 RIFXD MET FLM 4%.9 OHM 12 1/8W 28480 0757-¢c277
Al10T1 9100-1362 TRANSFORMER:TOROIOD 28480 9100-1362
ALDT2 9100-1341 1 TRANSFORMER: TORQID 28480 9100-1361
All 03320-66511 1 BOARD ASSY: D/A CONVERTER 28480 0332056511
Ax)(Dption 001 03320-66540 1 BOARD ASSY:D/A CONVERTER 28480 03320-66540
ALLCL 0160-0157 CiFXD MY 0.0047 UF 10% 200vVDCW 56289 192P47292-PT53
AllC? 0160-0207 C. FXD MYLAR 8.01 UF §% 200 VDCW 28480 0160-02C7
A21C3 0160-0496 1 CI1EXD MICA 22000 PF 12 100VOCW 00853 ROM30F223F1C
AlXC4 G150-0C84 C:FXD CER 0.1 UF +80-20% 100VOCW 56289 33C41B5-COK
AllCS 0170-0C55 1 C:FXD MY 0.1UF 20% 200VDCW 56289 192£10402
AllCe C180-1746 CsFXD ELECT 1S UF 10% 20VOCW 28480 0180-1746
Allce 0180-1746 C:FXD ELECT 15 UF 10% 20VDCW 28480 0180-1746
AllCS 0150-0093 C:FXD CER 0.01 UF +80-20% 100VDCW 72982 801-K8000%1
AllCLlD 0150-0092 C=FXD CER 0.01 UF +80-202%2 100VDCHW 72982 801-K80001)
AllC)) Cl180-1746 C:FXD ELECT 15 UF 10% 20VDCW 28480 0180~1746
Al1C12 ¢150-0083 C: X0 CER 0.07 UF + 80 -20% 100 VDCW 72982 80t-K800011
All1CR1 1901-0040 DIODESSELICON 30MA 30WV 07263 FD0G1088
Al1CR2 1901~0040 OIODE:SILICON 30MA 30wV 07263 FDG10388
Al1CR3 1902-0048 1 OIQ0E:SREAKDOWN 4.81V 5% 04713 S710936-134
AllCR 4 1902-0692 1 DIODE:TC REFERENCE 6.3V 1% 28480 1902-05692
AL1CRS 1901-0040 DIODE:SILICON 30MA 30RV 07263 FDG10R8
AtlICa 18 20-0583 17 IC:TTL QUAD 2-INPT NAND GATE 28480 1820-0583
AlLlIC2 1820~0703 3 1C:DIGITAL TTL DECADE COUNTER 28480 1820-0703
AllIC3 1820-0703 IC:OIGITAL TTL ODECADE COUNTER 28480 1820-0703
AlllC4 1820-0703 IC:DIGITAL TTL DECADE COUNTER 28480 1820-0703
AL1ICS 1820-0595 7 IC:TTL DUAL J-K MASTER SLAVE F/F 28480 1820-0595
AlllCe 1820-0207 4 IC:TTL MONDSTABLE MULT IVIBRATOR 28480 1820-0207
AlllC7 1820-0207 IC:TYL MONOSTABLE MULTIVIBRATOR 28480 1820-0207
Allics 1826-0043 IC:LINEAR OPERATIONAL AMPLIFIER 28480 1826-C043
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AlliC9 1826-C0473 ICILINEAR OPERATICNAL AMPLIFIER 28480 1826-0043
Alliclo 1826-0043 IC:=LINEAR OPERATICNAL AMPLIFIER 28480 1826-C043
AV, L2 9140-0137 2 COIL-FXD RF 1000 UH 5% 28480 9140-0137
AblL2 9140-003 /¢ COIL:5MH 99848 35000-15-502
AllL3 9100-1618 COJL:MOLDED CHOKE S.60 UH 28480 9100-1618
Al11Q1 1853-0020 TSTR:ST PNP{SELECTED FROM 2N3702)} 28480 1853-0020
AlLZ2 1854-0351 5 TSTR:SI NPN 04713 2N3904
AL1Q3 1855-0386 3 TSTR:FET N-CHANNEL 80131 2N4392
AllQ4 1854- 0404 TSTR:ST NPN 2848C 1854-0404
A1135 1853-0010 TSTR:ST1 PNP(SELECTED FROM 2N3251) 28480 1853-0010
AliQ6 1853-0020 TSTR:ST PNP(SLCLECTED FROM 2N3702) 28480 1853-0020
A1127 1854-0351 TSTR:SI NPN 04713 2N3504
AllQsB 1855-C386 TSTRIFET N-CHANNEL 80131 2N4392
AL129 19£3-0020 TSTRzSI PNP{SELECTED FROM 2N3702) 28480 1853-0020
AllQl0 1854-0351 TSTR=ST NPN 04713 2N3904
A11211L 1855-0386 TSTYRIFET N-CHANNEL 80131 2N4392
ALllR1L 0757~ 0449 R:FX0 FLM 20K OHM 1% 1/8W 28480 0757-0449
AlLR2 0757-0449 R:=FXD FLM 20K OHM 13 1/8uW 28480 0757-0449
Al1R3 06B3-4725 R:FXD COMP 4700 OHM 5% 1/4W 01121 CB 4725
AllR4 0683-1525 51 RIFXD CGNMP 1500 OHM 52 1/4W 01121 €8 1525
AlLRS 0683-2225 R:FXD CCMP 2.2K OHM 5% 1/4W 01121 c8 2225
AlLRS 0683-1035 R:FXD COMP 10K OHM 5% 1/4wW 01121 c8 1035
Al1RS8 0757-0274 1 R:FXD MET FLM 1.21K OHM 1% 1/8W 28480 0757-C274
Alllg 0698-8026 1 REFX0 FLM 161K OHM 0.5% 1/8W 28480 0698-8026
ALLRS (Qption 001) 0888 -3202 1 RIFXD MET FLM 174K OHM 1% 1/8 W 28480 0698-3202
A1IR10 2100 -3035 1 R VAR CERMET 700 OHM 109 TYPE P 3/4wW 28480 2100-3095
AllR11 0698-6670 1 RiFXD MET FLM 1K OHM C.5% 1/8W 23480 0698-6670
ALlR12 0683-3335 1 R:FXD COMP 33 K OHM 5% 1/4W 01121 CB 3334
AL1R13 0683-10256 R=FXD COMP 1000 OHM S 1/4W 01121 CB 1025
AlLR15 0658~80627 1 R:FXD FLM 19.3K OHM 0.52 1/8W 28480 0698-8027
ALlRL 6 2100~-3154 R:VAR 1K OHM 102 LIN 268480 2100-315%
ALLR)7 C683-2225 R:FXD COMP 2.2K ORM 5% L/4W 01121 €8 2225
AllR18 0698-4484 2 R:FXD FLM 19.1K GHM 1% 1/8%W 28480 0698-4484
ALIR19 0683-2225 R:FXD COMP 2.2K OHM 52 L/4%W 01121 £8 2225
Al11R20 0683~1035 R:FXD COPP 10K OHM 5% L1/4W 01121 €8 1035
ALIR21 0683-2225 R:FXD CQOMP 2.2K OHM 5% )1/4W 01121 CcB 2225
AllR22 665984484 RIFXD FLM 19.1K OHM 1% 1/8W 28480 0698-4484
AllR24 0683-2225 R:FXD COMP 2.2K OHM 5% 1/4k 01121 CB 2225
AllR25 0683~1525 R:FXD CCMP 1500 OHM SZ 1/4W 01121 CB 1525
AllR26 0683-5635 1 R:FXD CCMP 56K OHMS 5Z 1/4RW 0112} C8 5635
AllR27 0683-1025 R:FXD CCHP 1000 OHM 5% 1/4W 01121 CB 1025
ALlR28 06€3-1025 R:FXD COMP 1000 OHM S% 1/4W 01121 €& 1025
Al1R29 0683-2235 1 R:FXD COMP 22K OHM 5Z 1/4W o112t CB 2235
ALLR 30 €698-3228 R:FX0 MET FLM 49.9K OKM 1Z 1/8% 28480 0698-3228
Al1R31 06984459 b} R:FXD FLM 634 QHM 1% 1/8W 28480 0698-4459
A12A (3320A ONLY) 03320-66518 1 AMPLIFIER ASSY 28480 03320-66518
Al2 CL 0160-2198 4 C:FX0 MICA 20 PF 5% 72136 ROM15C200J3C
AL2 C2 0140-0176 C:FXD MICA 100 PF 2% 28480 0140-0176
Al2 C3 0150-3691 1 C:FXD MICA 75 Pf 1% 100VDCW 72136 ROMLISE?50FLS
Al2 C4 0140-0218 2 C:iFXD MICA 160 PF 2% 28480 0160-0218
Alz C5 0160-0205 2 C:FXD MICA 10 PF 5% 28480 0160-0205
Al2 C6 0140-0228 2 C:FXD MICA 360 PF 1Z 300VDCH 28480 0140-0228
Al2 C7 0140~0226 2 C:FXD MICA 320 PF )% 28480 0140-0226
Al2 (8 0160-2198 C:FXD MICA 20 PF 5% 72136 RDM15C20023C
A12 C9 0140-0220 2 C:FXD MICA 200 PF 1% 300VDCW 28480 0140-0220
Al2 Cl10 0160-2009 C:FXD MICA 820 PF S 300VDCW 00853 RNOM15FB821J3C
Al2 Ci2 0150-0093 C:FXD CER 0.01 UF +80-20% 100VDCW 72982 801-K80CO11
Al2 C13 0150-0(84 C:FXD CER 0.1 UF +80-203 1D00VDLW 56289 33C4185-CDH
Al12 Cl4 0150-0CB84 C:FXD CER 0.1 UF +80-20% 100VOCW 56289 33041B5-CDR
Al2 C15 0150-~0093 C:FXD CER 0.01 UF +«80-20% 100VDCW 72982 801-K800011
AlZ Cle 0150-0093 C:FXD CER 0.01 UF +80-20% 100VDCHW 72982 801-K800011
Al2 CL7 0LBO-2398 2 C:FXO ELECT 690 UF +75-10% 15VDCHW 56289 39D607G015E14
Al2 Cl8 0150-0C84 C:FXD CER D.1 UF +80—20% 100VDCH 56289 33C4185-CDH
Al2 C19 0150-~0C84 CtFXD CER 0.1 UF +80-20% 100VOCW 56289 33C4185-CDH
Al2 C20 0150-0C93 C:FXD CER 0.01 UF +80-20% LOOVOCW 72982 801-K800011}
Al2 C22 0150-0093 C:FXD CER 0.0l UF +80~20% 100VDCHW 72982 801-K800011
Al2 C23 0180-2398 C:FXD ELECT 800 UF +75-10% 15VDCw 56289 39DBOTGO15€ET4
Al2 C24 0150-0121 2 C:FXD CER 0.1 UF +80-20% 50 vDCW 56285 5C5081-CMI
AlZ C25 0150-0121 C:FXD CERO.1 UF +80-20% 50 VDCW 56289 5C5081-CM!
Al2 C26 0180-1746 C:FXD ELECT 15 UF 10% 20V0Cw 28480 0180~174&
Al2 CR1 1901-0040 DIODE:SILICON 30MA 30WV 07263 FDG10&8
Al2 CR2 1901-0040 DYODE:SICICON 30MA 30WY 07263 FDG1038
Al2 CR3 190L-0040 DIODE:=SILICON 30MA 30WY 07263 F061088
AL2 CR4 1501-0040 OIODE:SILICGN 30MA 30WVY 072863 FDG1088
Al2 CR5 1901-0040 DIODE:SILICON 30MA 30WV 07263 FOGloBS8
Al2 CRé 1901-0040 OIODE:SILICON 30MA 30WY 07263 FDOG1088
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Section VI

Table 6-1. Replaceable Parts (cont'd)

Model 3320A /B

.. Mf
Reference o part Number Oty Description r Mfr Part Number
Designation Code
Al2 CR7 1901-0050 DIODE:SY 200 MA AT tv 07263 FDA 6308
AL2 CR8 1902-0554 2 OIODE B8REAKDOWN: 10V 1W 28480 1902~0554
ALl2 CR9 1901-0050 ODIODE:S{ 200 MA AT 1V 07263 FDA 6308
Al2 CR10 1902-0554 DIODE BREAKDOWN: 1OV 1W 28480 1902- 0554
Al2 F1 2110-0027 1 FUSE20.125A 250V 75915 312.125
Al2 J1 1251-2969 6 CONNECTOR:PHONO, SINGLE JACK 27264 15-24-0501
A12 J2 1251-2969 CONNECTOR:PHONO, SINGLE JACK 27264 15-24-0501
AL2 J3 1251-2969 CONNECTOR:PHONO, SINGLE JACK 271264 15-246~0501
a12 L) 9100-3319 2 COIL:FXD 0.74 UR 28480 9100-3319
AL2 L2 9100-3318 4 COIL:FXD 0.58 UR 28480 9100-3318
A2 L3 9100-3318 COIL FXD 0.58 UR 28480 9100-3318
AL2 L4 9170 0016 BEAD - MAGNETIC SHIELDING 02114 56-590 654 1/38
A12 LS 9170-0016 BEAD:MAGNETIC SHIELDING 02114 56~540-65/38
A12 L6 9170-0016 BEAD:MAGNET1C SRIELDING 02114 56-590-65/38
al2 L7 9170-0016 BEAD" MAGNETIC SHIELDING 02114 56-580-55A 1/38
A2 LB, LS 9140-0180 COIL:FXD RF 27 UH 10% 99800 153722
412 Q1 1854-0345 TSTR:SI NPN 80131 2N5179
Al2 Q2 1854-0345 TSTR:SI NN 80131 2NS179
412 Q3 1853-0203 TSTR:SI PNP 28480 1853- 0203
Al2 Q4 1854-0019 TSTR:SI NPN 28480 1854-0019
Al2 Q5 1854-0C53 1 TSTR:S1 NPN 80131 2N2218
A12 Q6 1854-0345 TSTR:ST NPN 80131 2N5179
A12 Q7 1853-0203 TSTR:SI PNP 28480 1853- 0203
AL2 Q8 1853-0012 2 TSTR:SI PNP 80131 2N2904A
Al2 R1 €757-0378 1 RIFXO MET FLM 11.0 OHM 1% 1/8W 28480 0757-0378
Al2 R2 C658-4354 L RIFXD FLM 11.8 OHM 1% 1/8W 28480 0698~4354
Al2 R3 0698-3441 1 RzFXD MET FLM 215 ORM 1% 1/8W 2848¢C 0698- 3441
Al2 R4 0757-¢395 1 RIFXD MET FLM 56.2 ORM 1% 1/8W 2B480 0757- 0395
A12 RS 0698-4449 2 R:FXO MET FLM 309 OHM 1% 1/8W 91637 CMF-3,10-32 T-1 obd
Al2 R6 @698 4380 RIFXD FLM 453 OHM 1% 1/8W 91837 CMF-1710-32 T-1 obd
Al2 RY 2100 2583 1 R. VAR CERMET 10 OHM 2% LIN 1/2W 28480 21002383
Al2 RS 0698-4380 R: FXO FLM 45.3 0BM 1% 1/8 W 91637 CMF-1°10:32 T
A12 R1D 0684-4701 R: FXD COMP 47 OHM 10% 1/4 W 01121 84701
Al2 R1l 0757-0338 2 R:FXD MET FLM 1.00K OHM 1% 1/4W 28480 0757-0338
A12 R12 €658-4195 L R:FXD MET FLM 1.02K OHM 1% 1/8W 28480 0698-4195
A12R133 0684-8201 4 R.FXD COMP 82 OHM 10% 1/4W 01121 €88201
A12 RL4 0698-0082 1 R:FXD MET FLM 464 OHM 1% 1/8W 28480 0698~9082
A12 RLS 0684~4701 R:FXD CCMP 47 OHM 10% 1/4W o112l cB 4701
A12 R16 0698-4452 RiFXD FLM 374 OHM 12 1/8W 28480 0698-4452
A12 RLT €757-0284 3 RIFXD MET FLM 150 OHM 1% 1/8W 28480 0757-0284
Al2 R18 6757-0389 3 R:FX0 FLM 33.2 OHM 1Z 1/BHW 18701 MF4C T-0
A12 R19 0757-0346 RIFXD MET FLN 10 OMM 1% 1/8W 2848C 0757~ 0346
A2 R20 0757-0346 R:FXD MET FLM L0 ORM 1% 1/8W 28480 0757-0346
412 R21 0757-0389 R:FXD FLM 332 OHM 1% 1/8W 19701 MF4C 7-0
A12 R22 C698-444T 1 R:FXD MET FLM 280 OHM 1% 1/8W 28480 0698~ 4447
Al2 R23 0757~0284 R:FXD MET FLM 150 ORM 1% 1/8MW 28480 0757-0284
A12 R24 C698~4452 R: FXO FLM 374 OHM 1% 1/8W 28480 0699~ 4452
A12 R25 0684-4701 RIFXD COMP 47 ORM 10% 1/4W 01121 CB 4701
Al2 R26 0698-4449 1 R:FXD FLM 309 OHM 1% 1/8W 28480 0698-4449
Al2 R27 €698-3259 RIEXD FLM 7.87K OHM 1% 1/6W 28480 0698-3259
Alz R28B 0698-4471 2 RIFXD FLM 7.15K OHM 1% 1/8W 28480 0698- 4471
Al2 R29 0684-4701 R:FXD COMP 47 ORM 10% L/4W or121 €8 4701
Al2 R30 C698-4465 1 R:FXO FLM 931 OHM 1% 1/8W 28480 0698- 4465
Al2 R31 C684-4721 3 R:FXD COMP 4700 ORM 10% 1/4W 01121 CB 4721
Al2 R32 0684-4721 R:FXD COMP 4700 DHM 10% L/4W o112l B 4721
A12 R33 OPTION 001  0757-0710 R:FXD FLM 73.2 OHM 1% 1/4W 01295 MCB0 T-)
A12 R33 (Std) 0698-3228 R: FXD FLM 49.8 OHM 1% 1/8W 28480 0698-3228
Ar2 R34 0698-4428 R FXD FLM 1.83 K OHM 1% 1/8 W 91637 CMF 1,10-32 T-1 ahd
al2 R35,R36 0684 4701 R: FXD COMP 47 OHM 10% 1/4 W 01121 c8470°
Ai2 R37,R38 0684 1001 A FXD COMP 10 GHM 10% 1/ W 01121 £B 1001
A12 B (3320B ONLY| 03320-66512 1 80ARD ASSY- DETECTOR 28480 03320-56512
A2 Al 03320-66701 1 TRANSISTOR ASSY 28480 03320-56701
A1Z A2 0853-0017 1 THERMOCOUPLE 28480 0853-0017
Al2 C1 0180-0291 C1FXD ELECT 1.0 UF 10% 35VDCKW 56289 150D105X903542~DYS$
al2 C2 0180-0291 C:FXD ELECT 1.0 UF 10% 35VOCW 56289 150D105X903542-DYS
Al2 C3 0160-0182 1 C:FXO MICA 47PF 5% 300VDCHW 14655 ROM15£470J3S
Al2 C4 0160~0298 1 C:FXD MY 0.0015 UF 10% 200VDCW 56289 192015292-PTS
Al2 C5 0160-3183 1 C:FXD MY 0.47 UF 202 50VDCW 84411 HEW 101
a12 €6 0170-0079 1 C:FXD MY 0.047UF 20% 50VDCW 84411 STYLE 3 YTYPE 601PE
Al2 C7 0160-0161 5 C:FX) MY 0.01 UF 108 200VDCH 56289 192P10392-PTS
A12 C8 0160-0161 C:FXD MY 0.01 UF 102 200VDCW 56289 192P10392-PTS
Al2 C9 CL60-0161 C:FX0 MY Q.01 UF 10% 200VDCW 56289 192P10392-PTS
Al2 C10 0180-0374 C:FXD TANT. 10 UF 10% 20VDCW 56289 1500106X902082-0YS
Al12 C11 0160-3077 C2FX0O MYLAR .027 UF 10% 100 VDCW 56289 225P2739W81-PWM
ALZ C12 0166-3077 C2FX0 MYLAR .027 UF 10% 100 VD CW 56289 225P2133WB1-PWM
Alz C13 0160-0161 C:FXD HY 0.01 UF 10Z 200VDCW 56289 192P10392-PTS
AL2 Cl4 0160-2611 2 C:FXD MY 1 UF 108 50VDCW 84411 HEW 101
Al2 C15 0l&0-0161 C:FXD MY 0.01 UF 10% 200VDCHW 56289 192P10392-PTS




Model 3320A/B

Table 6-1 Replaceable Parts. (cont'd).

Section VI

Reference . Mfr

: A HP Part Number| Qt Description
Designation Yy p Code Mfr Part Number
AlZ Cles 0160-261) C:FXD MY 1 UF 10% SOVOCH 84411 HEW 101
Al2 Cl7 0180-0197 C:FXD ELECT 2.2 UF 10% 20VDCW 56289 150D0225%X3020A2-DYS
Al2 Cl8 a180-0060 1 C:tFXD AL ELECT 200 UF +75-10%2 3VDCW 56289 30D207G00O3CC2-DSM
A12C19 0160 2322 C:FXD MICA 18 PF 5% 100VDCW/ 00853 RDM15C180J15
A12CR1, CR2 1901 0040 DIODE.SILICON 30MA 30WV 07263 FDG1088
Al2 CKk3 1901-0040 DIDDE:SILICON 30MA 30WY 07263 FDG1088
Al2 CR4 1902-0049% 3 DIODE: BREAKDOWN 6.19V SZ 04713 $210939-122
Al2 CRS 1901-0053 DIODE:SILICON 30VOCW 07263 FD3444
Al2 CRé6 1901-0040 DIODE:SILICON 30MA 30WV 07263 FDGl1038
Al2 CR7 1902-0049 DIODE:=BREAKDUKN 6.19V 5% 04713 §210939-122
Al2 CR8 1901-C0040 DIODE:SILICON 30MA 30WY 07263 £061088
Al2 CR9 1901-0040 DIODE:SILICON 30MA 30WV 07263 FDG1088
Al2 CR10 19010040 DYODE:SILICON 30MA 30WY 07263 £DG1088
Ar2 IC\ 1826-0043 IC:LINEAR OPERATIONAL AMPLIFIER 284B0 1826-0043
Al2 1C2 1826-0043 IC:LINEAR OPERATECQAAL AMPLIFIER 28480 1826-0043
Al2 IC3 1826-0043 IC:L{NEAR OPERATIONAL AMPLIFIER 28480 1826-C043
Al2 IC4 1820-0207 IC=TTL MONOSTABLE MULTIVIBRATOR 2848C 1820-020C7
Al12 ICS5 1826-0043 JC:LINEAR OPERAYIONAL AMPLIFIER 2848¢C 1826-0043
A12 1,12 1251 2969 2 CONNECTOR PHONO 27264 15-24-0501
Al2 K1 0490-0963 6 RELAY MULTI-REED 28480 0430-0863
A2 K2 0490-31015% 1 RELAY - REED COIL 10 VA 250 V 15638 R2731-2
Al2 Q) 1854—0404% TSTR:SI NPN 28480 1 854-0404
Al2 Q2 18£3-0012 TSTR:S1 PNP BO13) 2N29044A
Al2 Q3 1855-0368 4 TSTRIFET SI NPN N-CHANRNEL 28480 1855-0368
Al12 Q5 1854~021C 4 TSTR:SI NPN 80131 2N2222
Al2 Q6 1854—-0210 FSTR:SI NPN BO131 2N2222
Al2 Q7 1854-0404 TSTR:SI NPN 28480 1854- 0404
Al2 Q8 18550368 TSTR:FET SI NPN N-CHANNEL 28480 1855-03638
Al2 Q9 1855-0368 TSTRIFEY SI NPN N-CHANNEL 2848C 1853-03568
AlZ Q10 1855-0368 TSTR:FET ST NPN N-CHANNEL 2B4BQ 1855-C368
Al2 Q11 1854~0210 TSTR:SI NPN 80131 2N2222
Al2 Q12 1854-0210 TSTR:SI NPN 80131 2N2222
Al2 R1 0684-4721 R:FXD COMP 4700 OHM 10% Y /4% 01121 C8 5721
Al2 R2 0684-2231 2 R:FXD CCOMP 22K OHM 102 1/4w 01124 CcB 2231
Al2 R3 0684—-2231} R*FXD COMP 22K OHM 102 1/4W 01121 CB 2231
Al2 R4 0684—-4731 4 R:iFXD COMP 47K OHM 10% }/4w 01121 CB 541731
Al2 RS 0684-4751 4 RzFXD CCMP 4.7 MEGOHM 102 1 /4W Oll21 CB 4751
Al2 Ré 0684~2251 R:FXO COMP 2.2 MEGOHM J1UZ 1/4W o121 c8 2251
Al2 R7 0698-449% 1 R:FXD FLM 54.9X OHM 1% 1/8W 28480 0698-4499
Al2 RSB 06S$8-8004 2 R:FXD FLM 200K DHM 0.l% 1/8W 28480 0698-8004
Al2 R10 2100-3056 2 R:VAR CERMET 5K OHM 10% TYPE P 3/4W 28480 2100-3556
Al2 R12 0698-8004 R:FXD FLM 200K OHM 0.1% 1/8MW 28400 0698-8004
Al2 R13 0757-0472 2 R:FXD MET FLM 200K DHM 1% 1/8W 28480 0757-0472
Al2 Rl4 0757-C472 R:FXD MET FLM 200K OKRM 12 1/8W 2848C 0757-C472
Al2 K15 0684~4731 R:zFXD COMP 47K OHM 10Z 1/4W oLL21 C8 4731
Al2 K17 0698-4530 1 R:FXD FLM 232K OHM 1Z 1/8W 28480 0698-4530
Alz R18 0757-0446 R2FXD MET FLM 15.0K OHM 1Z 1/8W 28480 0757~0446
Al2 R19 0757-0280 R:FXD MET FLM 1K OHM 1% 1/8W 28480 Q0757-C280
Al2 R20 0698-4462 1 RIFXD FLM 768 OHM 1% 1/8W 28480 0698-4462
Al2 R21 0757-0728 1 RzFXD MET FLM 619 OHM 1% L/4W 28480 0757-0728
Al2 R22 0757-0428 3 RzFXD MET FLM 1.62K OHM 12 1/8W 28480 0757-0428
Al2 R23 0757-0427 R:FXD MET FLM 1.5K OHM 1% L/BW 28480 DI57-0427
Al2 R24 0684~-3331 1 R:ZFEXD COMP 33K OHM 10% 1/4W 01121 c8 3331
Al2 R25 0669~8005 1 R:FXD FLM 75 OHM .001% 1/8W 28480 0698~80C5
AY2 R27 0698-3228 R=FXD MET FLM 455 XOHM 12 1/8W 19701 MF4C T-0 obd
Al2 R28 07157-0270 3 R:FXD MET FLM 249K DHM 1% 1/8W 28480 Q757-C270
Al2 R29 0698-8C07 1 RiFXD FLM 7.054K OKM ,0012 1/8W 28480 0658-8007
Al2 R30 2100~3122 1 R:VAR CEAMET 100 ORM 10% 3/4W 28480 2100-3122
Al2 R31 0658-B006 1 R:FXD FLHM 1.772K OHBM .001Z 1/8W 284180 0698-8006
Al2 R32 0698-3262 R:FXD MET FLM 40.2 OHM 1% 1/8KW 28480 0698-3262
Al2 R33 0698-3582 1 RzFXD MET FLM 41.2K OHM 1% 1/8W 28480 0698-3582
Al2 R34 21003054 Ri{VAR CERMET SOK OHM 10Z 3/4W 28480 2100-3054
Al2 R35 0684-1221 1 R:FXD COMP 12 K OHM 10% 1/4W 01121 CB 1221
Al2 R36 0684~1061 R:FXD COMP 10 MEGOHM 103 1/4W 01121 CB 1061
At2 R37 0684—4151 R:FXD CCMP 4.7 MEGOHM 10Z 1/4W 01121} CB 4751
Al2 R38 0684—4751 R:FXD COMP 4.7 MEGCOHM 10T L/4W 01121 CB 475)
Al2 R39 0684-1021 2 R:FXD COMP 1000 OHM 10% 1/4W or121 CcB 1021
Al2 R40 0658-3228 R:FX0 MET FLM 49.9K QWM 1% 1/8W 28480 0698-3228
Al2 R41 0698—-3499% R:FXD FLM 40.2K OHM 1% 1/8W 28480 0698-3499
Al2 R42 0b84~4151 KR:FX0O COMP 4.7 MEGQOHM 10% 1/4W 01121 C8 4751
Al2 R43 0684-6811 1 RzFXD COMP 680 OHM 10X 1/4W 01121 C8 6811
Al2 R44 0684-3311 1 R:FXD COMP 330 OHM 10% 1/4NW ol121 CB 3311
Al2 R4S 0684—-3321 R:FXD COMP 3300 QHM 10% 1/4% a1121 CB 3321
Al2 R46 0684~4731 R:FXD COMP 47K CHM 10% Ll /4W 01121 B 4731
Al2 K47 0684-1021 R:FXD COMP 1000 DHM 10% 1/4W 0l121 CB 1021
Al12 R48 0698-3180 R: FXDMET FEM 31BK OHM 1% 1/8 W 28430 0698-3180
Al12 R49 0698-3226 R:FXD MET FLM 6 43 K OHM 1% 1/8 W 28480 0698-3226
Al12 R50 06B4.6821 1 R: FXD MET COMP 6 8 K OHM 10% /4 W [ R VA CB6821
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Section VI Model 33204/B

Table 6-1. Replaceable Parts(Cont’d)

Reference . Mfr
- f t Descr P
Designation HP Part Number | Qty escription Code Mfr Part Number
A12RS1 0684-4731 R:FXO COMP 47 K ORM 10% 1/4 W 01121 c84731
A12R52 0684-1051 R: FXO COMP 1 MEGOHM 10% 1/4W 01121 c81c51
A12R53 0767-0270 R*FXO MET FLM 249K OHM 1% 1/8 W 28480 0757-0270
A12R54 0684-1001 2 R FXO COMP 10 OHM 10% 1/4 W 01121 €B1001
A12RS5 0684 1001 R:FXO COMP 10 OHM 10% 1/4 W 01121 CB1CO1
A13A (3320A ONLY) 0332061902 1 PC ASSY: SWITCH 28480
A13R) 0698-4418 R: FXD FLM 169 OHM 1% 1/8 W 91637 CMF 1/1032T-1 obd
31300471 MSFD WAFER 28480 3130.0471
3130-0473 MSFD: DETENT 28480 31300473
3130-0472 2ND $FD: WAFER 28480 3130 0472
3130-0477 2ND SFD DETENT 28480 31300477
31300472 LSFD WAFER 28480 3130-0472
31300477 LSFD, OETENT 28480 3130 0477
3130-0474 RANGE TOPWAFER 28480 3130-0474
31300475 RANGE: 80TTOM WAFER 28480 3130:0475
3130-0478 RANGE: DETENT 28480 31300478
A138 (33208 ONLY} 03320-61901 1 PC ASSY: SWITCH 28480 03320-61901
A13R1 0698-4416 R: FXD FLM 169 OHM 1% 1/8 W 91637 CMF 1/1032 T-1 obd
3130-0471 MSFD. WAFER 28480 3130-0471
3130-0473 MSFD. DETENT 28480 3130-0473
3130-0472 2ND SFD: WAFER 28480 3130-0472
31300477 2ND SFD' DETENT 28480 31300477
3130-0472 LSFO- WAFER 28480 31300472
3130-0477 LSFD. DETENT 28480 3130.0477
31300476 MSAD WAFER 28480 3130 0476
3130-0479 MSAD DETENT 28480 3130-0479
3130-0472 3RD SAD WAFER 28480 3130-0472
3130-0477 3RD SAD' DETENT 28480 3130-0477
3130-0472 2ND SAD: WAFER 28480 3130.0472
3130-0477 2ND SAD: DETENT 28480 3130-0477
3130-0472 LSAD: WAFER 28480 31300472
3130-0477 LSAD: DETENT 28480 3130-0477
3130-0474 RANGE TOP WAFER 28480 3130-0474
3130-0475 RANGE. BOTTOM WARER 28480 3130-0475
31300478 RANGE: DETENT 28480 3130-0478
A14 (33208 ONLY) 03320-66514 1 BOARD ASSY. POWER AMPLIFIER 28480 03320-66514
Al4Cl 0160-2198 C:FXD MICA 20 PF 5% 72136 ROM15C200J3C
A14C2 0160-0336 1 C:FXD MICA 100 PF 13 28480 0160-0336
Al4C3 0160-3520 L C:FXD MICA 75 PF 1Z 100VOCW 72136 RDM1ISE7S0F1C
Al4C4 0140-0218 C:1FXD MICA 160 PF 2% 28480 014(~-0218
Al4CS 0160-0205 C:FXD NICA 10 PF 5% 28480 0160-0205
Al4Ce 0140-0228 C:FXD MICA 360 PF 1% 300VOCHW 28480 0140-0228
A14C7 0140-0226 CIFXD MICA 320 PF 1% 2848¢C 0140-0226
AL4CS8 0160-2198 CIFXD MICA 20 PF 5% 72136 RDM15C200J3C
Al4cs 0140-0220 C:FXD MICA 200 PF 1% 300VOCW 28480 0140-0220
A14C10 0140-0176 C:FXD MICA 100 PF 2% 28480 0140-0176
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Table 6-1. Replaceable Parts{Cont’'d)

Reference . Mfr

Designation HP Part Number | Oty Description Code Mfr Part Number
AL4CLL 0160-2228 1 C:FXD MICA 2700 PF 5% 28480 0160-2228
Al4Cl2 0180-0291 C:FX0 ELECT 1.0 UF 10% 35VO0CW 56289 1500105X3035A2-0YS
AlaCl3 9150-0093 C:FXD CER 0.01 UF +80-20% 100VOCW 72982 801-K800011
AleCl4 0180-1846 2 C:FXD ELECT 2.2 UF 10% 35VDCHW 56289 150D225X9¢3582-DYS
Al4C1S 0180-0291 C:tFXD ELECT 1.0 UF 10T 35VOCH 56289 15001 C5X9035A2-DYS
Al4C) 6 QL50~0C8B4 C:FXD CER D.1 UF +B0-20% 100VDCW 56289 33C41B5-CDH

T AleCL7 NOT ASSIGNED
ALl4C18 0180-0291 C:FXD ELECT 1.0 UF 10% 35VDCW 56289 150D1C5X9035A2-0YS
Al4C19 0160-0015 C. FXD TI DIOX 2.2 PF 10% 300VDCW 78488 TYPE GA
A14C20 0150-0084 C: FXD CER 0.1 UF +80~20% 100VDCW 56289 33C4186-CDH
Alsc2l 0180-0116 2 C:FXD ELECT 6.8 UF 10% 3ISVDCW 56289 1500685X903582-DYS
A14C22 0150-0C84 C:FXD CER 0.1 UF #80-20% 100VOCH 56289 33C4185-CDR
A14C23 0180-0291 C:FXD ELECT 1.0 UF 10% 35VDCW 56289 15901 C5X903542-DYS
Al4aC24 0L80-0376 3 C:FXD ELECT 0.47 UF 10% 35V0CW 56289 150D474X9035A2-DYS
Al4C25 0180-0376 C:FX0 ELECY 0.47 UF 10% 35VDCW 56289 15004 74X3035A2-DYS
Al4C26 [ 0180-0291 C:FXD ELECT 1.0 UF 10X 35vVDCW 56289 150D105x903542-DYS
AlL4C27 0150-0Ce4 C:FXD CER 0.) UF +80-20% 100VOCW 56285 33C41B3-CDH

t als4C2s NOT ASSIGNED
AL4C29 0180-1846 C:FXD ELECT 2.2 UF 10% 35VDCHW 56289 150D225%9035B2-0YS
A14C 30 0180-0291 C:FXD ELECT 1.0 UF 10% 35VDCW 56289 1500105X903542-DYS
A14C32 0150-0022 C.FXD Y1 DIOX 3.3 PF 10% 500VDCW 78488 TYPE GA
A14C33 0150-0084 C:FXD CER 0.1 UF +80-20% 100vDCW 56289 33C4185--CDH
Al4C34 2180-0291 C:FX0 ELECT 1.0 UF 10% 35VDCW ©6285 150D1C5X9035A2-DYS
A14C35 €150-0C84 C:FXD CER D.1 UF +80-20% 100VOCH 56289 33C4185-COH
A14C36 0180-0116 C:FXD ELECT 6.8 UF 0% 35VOCW 56289 150D685X%X903582-DYS
A14C37 0180-0291 C:FXD ELECT L.0 UF 10% 35VDCM 56289 1500105X903542-DYS
A14C38 0180-0291 C:FXD ELECT 1.0 UF 10Z 35VOCW 56285 15001 05X903542-0YS
A14L39 0180-0291 C:FXD ELECT 1.0 UF 10% 35VOCW 56289 150D105X9035A2-DYS
A14C40 0180-0291 C:FXD ELECT 1.0 UF 103 35VOCW 56289 15001 05X903542-DYS
A14C 41 0180-0376 C:FXD ELECT 0.47 UF 103 35VOCH 56289 15004 74X9035A2-DYS
Al4 CA2 0160 3077 C. FXD MYLAR .027 UF 10% 100 VDCW 56289 225P2739WBI-PWM
Al4CR1 1902-3205 3 DIODE BREAKDCKN:LS5.0V S% 2848C 1902-3205
Al4CR2 1902-3205 DIODE BREAKDOWN: 15.0V S% 28480 1902-3205
AL4CR3 1902-0556 2 DIODE:BREAKDOWN 20.0V 5% 1W 28486 1902-0556
Al4CRG 1901-0044 OLODE:SILICON 20MA/1V 28480 1901-C044
AL4CRS 1901-0044 DIDODE:SILICON 20MA/LV 2848C 1501-0044
AL4CR6 1901-0040 DIODE:SILICON 30MA 30WV 07263 FOG1088
AlaCR7 1901-0040 DIODE:SILICGN 30MA 30WV 07263 FOG1088
A14CR8 1901-0040 DIODE:SILICON 30MA 30WV 07263 FDGl088
AL4CR9 1501-0040 DIODE:SILICGN 30MA 30WV 67263 FOG10BR
Al4CR10 1901~0040 DIODE:SILICON 30MA 30WV Q07263 FDG1088
AL4CR11 1901-0040 DIODE:SILICGN 30MA 30WV 07263 FD51088
AL4CK12 1901-0040 OI0DE:SILICON 30MA 30WV 07263 FDG10e8
AL4CRLA 1901-0044 DICBDE:SILICCN 20MA/1V 28480 1901-0044
A)4CRLS 1901-0044 DIODE:SILICON 20MA/1V 28480 1501-0044
AL4CRL6 1901-0040 DIGDE:=SILICON 30MA 30WV 07263 FDG1088
Al4CRLT 1901~0049 DIODE:SILICON 30MA 30WV 07263 FDG108S
AL4CR18 1901-0040 ODIODE:SILICON 30MA 30WY 07263 FDG1088
AL4CRLQ 1901-0050 DIODE:SI 200 MA AT 1V 07263 FDA 6308
Al4CR20 1902-0202 2 OIODE BREAKDCWN: 15.0V 5% 1M 28480 1902-0202
A14CR22 1901-0050 DIODE:SI 200 MA AT 1V 7263 FDA 6303
AL&CR23 1902-0202 DIODE BREAKODOWN: 15.0V S% 1w 28480 1502-0202
Al4CR24 1902-0556 DIODE: BREAKDOWN 20,0V 52 1w 28480 1902-0556
AL4CR25 1601~0044 DIODE:SILICON 20MA/1LV 28480 1901-0044
AlaCR26 1901~0044 DIODE:STLICON 20MA/1V 28480 1901-0044
AlalcCl 1820-0203 1 1C:0OPERATICNAL AMPLLIFIER 07263 SLB94 D

t  See Section VIII, Manual Backdating
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Section VI Model 33204/B

Table 6-1. Replaceable Parts {cont’d).

I Mfr

Reference \ip pory Number| Oty Description Mfr Part Number
Designation Code
Aledd 1261-2969 ;. CONNECTOR: PHONO,SINGLE JACK 21264 15.24-0501
Al4d3 1251-2969 CONNECT ORI PHONO, SINGLE JACK 27264 15-24-0501
Al4ds 1251-2969 CONNECTOR: PHONOs S INGLE JACK 27264 15-24-0501
Al4Ll 9100-3319 COIL2FXD 0.74 UH 28480 9100-3319
Al4L2 9100-3318 COIL:FXD 0.58 UH 28480 9100-3318
AleL3 9100-3318 COIL:FXD 0.58 UH 28480 $100--3318
At4L4 9100-1619 1 COI.:MOLOED CHOKE 6.8 UH 10% 28480 91001619
A14L5 THRU L8 9170 0018 BEAQ. MAGNETIC SHIELDING 28480 9170 0016
AT4L S8 2170 D016 BEAD: MAGNETIC SHIELDING 28480 9170-00186
A1432 1250 1195 CONNECTOR RF SUB-MIN(IATURE SERIES 982491 52 063 0000

t AV4Q) 5080 9041 TSTR. SELECTED 28480 5080-9041

t A14Q2 5080 9041 TSTR. SELECTED 28480 5080 9041
A1403 1863 0010 TSTR S{PNP (SELECTED FROM ZN3251) 28480 18563 0010
A1404 1863 0312 2 TSTR SIPNP 04713 2N6160
INETE 1854 0531 2 TSTR* SINPN 22480 1864 0431
A1406 1864-0351 TSTR.SINPN 04713 2N3904
AL4Q7 1854-0039 4 TSTR:ST NEN 80131 2N3053
A14Q8 18540308 1 TSTR:SI NPN 80131 2N3553

t A14Q8 5080 9042 2 TSTR: SELECTED 28480 5080 9042
A14210 1854-0351 TSTR:ST NPN 04713 2N3904
Al4Q11 1854-0531 TSTR:S1 NPN 28480 18540531
At40Q12 1853-0312 TSTR: SI PNP 04713 285162
Al4Q13 1853-0313 3 TSTR:SI PNP 04713 MM 4018
Al4Q14 1853-0010 TSTR:SI PNPISELECTED FROM 2N3251) 28480 1853-0010
AL4215 1853-0052 2 TSTR:S1 PNP 80131 2N4027

+ A14016 5080 9042 TSTR.SELECTED 28480 5080 9042
Al14R) 07157 0277 R:FXD MET FLM 493 OHM 1% 1/8W 28480 0757 0277
A14R2 01670442 R.FXD MET FLM 10.0 K OHM 1% 1/8 W 28480 0767 0442
AL4R3 C757-0442 R:FXD MET FLM 10.0K OHM 1% 1/8W 28480 0757~0442
AL4R4% 07157-0270 RIFXD MET FLM 249K OHM 1% 1/84W 28480 0757-0270
AL4RS €757-0280 R:FXD MET FLM 1K OHM 1% 1/8W 28480 0757~0280
Al4R 6 0684-1521 2 RZFXD COMP 1500 OHM 10% 1/4W 01121 cB 1521
AL4RT 0684-1521 RIFXD COMP 1500 DHM 102 1/4W oLzt CB 1521
AL4RS 0698-3518 REFXD FLM 7.32K OHM 1% 1/6W 28480 0698-3518
AL4R9 0698-4427 1 R:FXD FLM 1650 OHM 1% 1/8W 28480 0698~4427
A14R10 0683-0685 4 RIFXD COMP 6.8 OHM 5% 1/4W oli21 CB6BGS
AL4R1L 0683-0685 RIFXD COMP 6.8 OHM 5% 1/4W oti2} CRS8GS
Al4R12 NOT ASSIGNEQ
AlaR13 0757-0394 3 R:FXD MET FLM S51.1 ORM 1% L/8W 28480 0757-0394
ALaRL 4 0757-0283 R:FXD MET FLM 2.00K OHM 1% L/8W 28480 0757-0283
Al4R15 0757-0442 RIFXD MET FLM 10.0K OHM 1% 1/8w 28480 0757~ 0442
AL4R16 01757-0384 RIFXD FLM 20 OHM 1% 1/8W 28480 0757-0384
A14R17 0757-0291 R:FXD FLM 24.9 OHM 1% 1/8W 28480 0757-0251
AL4R18 0757-0747 2 RIFXD FLM 5110 ORM 1% L/4W 28480 0757-0747
Al4R19 0757-0428 R:FXD MET FLM 1.62K OHM 1% 1/BW 28480 0757-0428
A14R20 0698-4135 1 R:FXD MET FLM B.87K OHM 1.0% 1/2wW 28480 0698~4135
Al4R21 0757-0277 R:FXD MET FLM 49.9 OHM 1% 1/8W 28480 0757-0277

t A14R22 0757 0277 R FXO FLM 49.9 0HM 1% 1/8 W 28480 6757 0277
AlaR23 0698-4474 RIFXO FLM 8450 GHM 1T 1/8W 28480 0698-44 74
AL4R24 0698-3535 2 R:FXD MET FLM 1650 OHM 1.02 Ll/2% 28480 0698-3535
Al4R25 0687-1001 2 R:FX0 COMP 10 OHM 102 1/2W 01121 EB 1COL
Al4R26 0698-7985 2 REFXD ELM 2 CHM 5% 1/4% 28480 0698-7985
Al4R27 0698-0001 2 RIFXD COMP 4.7 ORM 5% 1/2w c1121 E8 47065
Al4R28 0698-~0C0) RIFXD COMP 4.7 OHM 5% 1/2W 01121 EB 4165
Al4R29 0684~3321 R:FXD COMP 3300 OHM 10% 1/4W 01121 €8 322)
AL4R30 0757-0338 R2FXD MET FLM 1.00K OHM 12 1/4W 28480 0757-0338
A14R32 C698-7990 4 RIFXD MET FLM 200 OHM .01% 1/2W 28480 0698- 7990
Al4R33 0698-7990 RIFXD MET FLM 200 OHM .01% 1/2W 28480 0698-7990
Al4R34 0658-7990 R:FXD MET FLM 200 OHM .01% 1/2KW 28480 0698-7990
AL4R35 0698-7990 R:FXD MET FLM 200 GHM ,01%2 1/2wW 28480 0698-7990
Al4R36 0698-8008 1 R:FXD FLM 357 ORM 28480 0698-80C8
Al4R37 0698-4426 R:FXD FLM 1580 OHM 1% 1/8W 28480 0698-4426
Al4R 38 06968-8009 1 RIFXDO FLM 95 OHM 28480 0698- 8009
A14R39 0757-03%4 R:FXD MET FLM 51.1 OHM 1% 1/8W 28480 0757-0394
AL4R4D 0684-3321 R:FXD COMP 3300 OHM 10Z 1/4W 01121 CcB8 33121
Al4R4) 0757-0283 RzFEX0 MET FLM 2.00K OHM 1% 1/8W 28480 0757-0283
A14R4%2 07157-0442 R:FXD MET FLM 10.0K OHM 1% 1/8W 28480 0757-0442
AL4R43 0757-0394 R2FXD MET FLM S1.1 OHM 1% 1/84 28480 0757- (394
AL4R44 0683-0685 R:FXD COMP 6.8 OHM 5% 1/4W 01121 CB868GS
AL4R4S 0683-0685 R2FXD CCMP 6.8 OHM 5% 1/4W 01121 CB68GS
Al4R46 0757-0384 R:FXD FLM 20 OHM 1% 1/8W 28480 0757-0384
Al4R4T 0757-0251 R2FXD FLM 24.9 OHM 1% 1/8W 28480 0757-0291
Al4R48 07157-0747 R:FXD FLM SL10 OHM 1% 1/4M 28480 0757-0747
Al4R49 0757-0283 R:FXD MET FLM 2.00K OHM 1Z 1/8W 28480 0757-0283
AL4R 50 0757-0442 R:FXD MET FLM 10.0K OHM 1% 1/8W 28480 0757- 0442
AL4RS52 0757-0428 R*FXD MET FLM 1.62K OHM 1% 1/8W 28480 0757-0428
Al4R53 0757-0277 RZFXD MET FLM 49.9 QHM 1% 1/8W 28480 0757-0277
AL4R55 2100-1984 1 R:VAR FLM 100 OHM 10% LIN L/2W 28480 2100-1984

T AT4R56 0767 6217 R FXD FLM 438 OHM 1% 1/8W 28480 0757 0277
AL4R5T Q757-0277 R:FXD MET FLM 45.9 OHM 1% 1/8W 28480 0757-C277
Al4R58 0698-7985 R:FXD FLM 2 OHM 5% 1/4W 28480 0698-7985
AL4R59 0698-3535 RIFXD MET FLM 1650 OHM 1.0% L/2d 28480 0698-~3535
AL4R6Q 0698-44 T4 RIFXD FLM 8450 OHM 1% 1/8W 28480 0698-4474

1 See Secuon VI, Manual Backdating
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Model 3320A/B

Table 6-1. Replaceable Parts (cont'd).

Section VI

Reference Mt
: . HP Part Number| Qt ipti '
Designation \/ Description Code | Mfr Part Number
Al4R61 0687-1001 R:FXD COMP 10 OHM 10% 1/2W 01121
Al4R62 0698-7520 2 R2FXD FLM 3.01 OHM 1% L1/4W 28480 529293;20
! Al4R63 0698-7520 RIFXD FLM 3.01 OHM 1% 1/4W 28480 0698-7520
. Al4R64 0757-0414 R:FXD FLM 432 OHM 1% 1/8W 28480 0757-0614
Al4 R65 0698-8070 1
R:FXD FLM 1.3 OHM 5% 1/4 W 28480 0598-8070
AISI332{)BUNLY) 03320 66515 1 BOARD ASSY.ATTENUATOR 28480 03320-66515
A15 (Option 001) 03320-66558 1 BOARD ASSY ATTENUDATOR 28480 03320-66558
A1BCT 0180 0229 2 C'FXD ELEGT 33 UF 10% 10VDCW 28480 0180 0229
A15€2-C5 6150-0093 C.FXD CER 0.01 UF +80-20% 10QVDCW 72982 801-K800011
A15C6 0160-3622 C:FXD MICA 1 UF 5% 72136 RDMISE102J1C
ALSCR1 1901-0040 DIDOE:SILICON 30MA 30wV 07263 FDG1088
A15CR2 1901-0040 DIODE:SILICON 30MA 30wV 07263 FDGl088
AL5CR3 1901-0040 OIODE:SILICON 30MA 30wV 017263 FDG1088
ALSCR4 19C01-0040 DIODE:SILICON 30MA 30MV 07263 FDG1088
Al5ICL 1820-0586 9 IC:DIGITAL TTL HEX CONVERTER 28480 1820-0586
Al51C2 1820-0256 1 1C:D0TL QUAC 2-INPUT POWER GATE 04713 MCcas58p
Al501 1250-1195 CONNECTOR:RF SUB-MINIATURE SERIES 98291 52-053-0C00
A15J2 t250-1339 CONNECTOR RF SUB-MINIATURE SERIES 88291 52.051-0000
A15KI1, K2 0490-0963 RELAY :MULT I-REEO 28480 0490-~09463
A15%X3 04%90-0963 RELAY zMULT I-REED 28480 0490-0963
AL5K4 0490-0%63 RELAY :MULTI-REED 28480 04950-0963
A15K5 C490-0963 RELAY:MULTI-REED 28480 0490~-0963
A15Q1 1854-0354 TSTR:SI NPN 28480 1854-0354
AL5Q2 1854-0354 TSTR:SI NPN 28480 1854-0354
AL5Q3 1854-0354 TSTR:S1 NPN 2B4BO 1854-0354
A15Q4 18540354 TSTR:SE NPN 28480 1854~03 54
, AL3R1 0684-3911% R:FXD CCMP 390 DHM 103 1/4W 01121 8 3911
{ Al5R2 0684-3911 RIFXD COMP 390 DHM 10% 1/4M 01121 €8 3911
AL5R3 0684-3911 RIFXD CCMP 390 DHM 102 1/4W ol121 <8 3911
Al5R4 0684-1811 1 R:FXD CQOMP 18G DHM 10% 1/4KW cli21 cB 14811
Al5R5 0698~7984 8 R:iFXD FLM 61.1 GHR ,0l% Ll/2W 28480 0658~-7984
AV5RE6 0698-8258 4 R.FXD PREC FLM 2475 QMM 1% 1/4W 01738 CMF-601,T9
A15R7 0698-7984 R-FXD FLM 611 ORM 01% 1/2W 28480 0698 7984
A15R8 0698-8330 2 R-FXO FLM 96.25 OHM 0.1% 1/4W 28480 0698-8390
Al5R9 0698-7982 1 RIFXD FLM 71.16 OHM 0.1% 1/4wW 2848C 06968-7982
AI5R10 0698-8390 R*FXD FLM 96.25 OHM 0.1% 1'4W 28480 0698-8390
Al5R12 0698-7984 R:FXD FLM 61.1 OHM .01% 1/2W 28480 0698-7984
A15R13 0698-8258 R:FXD PREC FLM 247 5 OHM 1% 1/4W 01738 CMF 601,79
A15R14 0638 7584 R.FEXD FLM 1.1 OHM .01% 1/2W 28480 0698 7984
Al5R1S 0698-7984 R.EXD FLM 61.1 OHM .01% 172w 28480 0698-7884
A1SR16 0698-8258 R.FXO PREC FLM 247.5 OHM 1% 1/4W 01738 CMF 601,79
A15R17,R18 0698 7984 R-FXD FLM 61.1 OHM 01% 1/2W 28480 0698-7984
AI5R19 0698-8258 R.FXOPREC FLM 247.5 OHM 1% 1/aw 01238 CMF-60-1,T9
AlS5R20 06S$8-7984 R.FXD FLM G1.1 OHM 01% 1/2 W 28480 0698-7934
AL1SR2UOPTION 001) 0698-8011 1 R FXD FLM 25 0HM 0.1% 1/4 V/ 28480 0698-8011
A16A (3320A ONLY) 03320 66534 #C ASSY" FILTER 28480 03320 86534
A16C1 0180-2395 L FXD ELECT 300D UF 10 + 75% 41} VOCW 56289 390300
Al6C2 0180-239% C: FXD ELECT 3000 UF 10+ 75% 4) VOCW 56289 390300
AiTGR) 0687-1231 R.FXD COMP 12K OHM 10% 12 W 01121 £B1231
A16R2 0687-1231 R €XD COMP 12 K OHM 10% 12 W 01121 £B1231
Al68 (33208 ONLY) 03320-€6516 1 BOARD ASSY:FILTER 28480 03320-66518
A16C1 0180-2395 2 C:FXD AL ELECY 3000 UF +75-10% 40VDCwW 56289 390300
Al6C2 0180-2395 C:=FXD AL ELECT 3000 UF +75-10% 40VDCHW 56289 330300
Al6C3 0180-2396 2 C:FXD AL ELECT 1000 UF +75—10% 75VOCW 56289 39D108G0OTSJUPA
Al6C4 0180-239¢ C:FXD AL ELECT 1000 UF +75-10% 75VDCW 56289 39D108G0T5JP4
Al6R1 0687-1231 2 R:FXD COMP 12K DHM 10% )/2W 01121 EB 1231
Al8R2 0687-1231 R:FXD COMP 12K OHM 10% 1/2W 01121 E6 123)
Al6R3 0687-2231 2 R:FXD COMP 22K OHM 10% 1/2W 01121 EB 2231
ALLR4 0687-2231 RIFXD COMP 22K OHM 10 /2% ori2t EB 2231
A17A (3320A ONLY) 03320-66535 i PC ASSY. POWER SUPPLY 28480 03320-66535
AYTA ISIDENTICAL TO A17BWITH
THE FOLLOWING EXCEPTIONS.
A17C4 NOT ASSIGNED
A17C8 THRU €13 NOT ASSIGNED
AV2IC3 NOT ASSIGNED
A17Q2 NOT ASSIGNED
A1707 THRU Q13 NOT ASSIGNED
A17R15 THRU R1? NOT ASSIGNED
A17R33, R34 NOT ASSIGNED
A17R33 THRU R50 NOT ASSIGNED
Al78 {33208 ONLY) 03320-66517 1 BOARD ASSY:POWER SUPPLY 28480 03320-66517
AL7C1 0160-0299 1 CIFXD MY 1800 PF 10Z 200VDCW 56289 192P18292-PTS
Al7C2 0180-0374 C:FXD TANT. 10 UF LD% 20VDCW 56289 1500106X302082-DYS
Al7C3 0180-0309 1 CtFXD ELECY 4.7 UF 20X 10VDCW 56289 150D475X00104A2~DYS
AlTC4H 0180-0374 C:FXD TANT. 10 UF 10% 20VDCW 56289 1500106X902082-DYS
Al17CS 0180~0291 C:FXD ELECT 1.0 UF 10% 35vDCNW 56289 150D1 05X9035A2-DYS
AlLTCS 0180-0229 C:FX0 ELECT 33 UF 10% 10VDCW 28480 01800229
A17C7 0180-1974 2 C:FXD YA 10 UF 10% 35VDCW 56289 1500106 X9035R2-DYS
Al7C8 0180-1974 C:FXD TA 10 UF 10% 35vDCW 56289 1500106X%035R2-DYS
AL7CS 0180-0091 2 C:FXD ELECY 10 UF +50-10% 100VOCW 56289 30D106F100DC2—-DSM
Al7C10 0160-2204 2 C:FXD MICA 100PF 5% 72136 ROMLS5F101 J3C
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Section VI

Table 6-1. Replaceable Parts (cont'd)

Model 3320A/B

. Mifr
Refgrenqe HP Part Number| Qty Description Cod Mfr Part Number
Designation ode
Al7Cl12 01560-22C4 C:iFXD MICA 100PF 5% 12136 ROMI5F101J3C
Al7C13 0180-0091 C:FXD ELECT 10 UF +50-10% L00VDCW 56289 30D106F100DC2-DSM
Al17CRL 1901-0040 DIGOE:STLICON 30NMA 30WV 07263 FDGl0&8
AY7CR2 1902-3104 1 DIDDE:BREAKDOWN 5.62V 5% 04713 S$Z10939-110
Al7CR3 1884-0068 1 THRISTOR 28480 1884—C063
Al7CR4 1901~0040 OIODE:SILICON 30MA 30WV 07263 FOGloeR
AL7CRS 1901-0040 DIOOE:SILICCON 30MA 30wV 07263 FDGLl0¢8
AlTCRS 1902- 0049 DIODE:BREAKDOWN 6.19V 5% 04713 S710929-122
ALTCRY 1901-0040 DICOE:SILICCN 30MA 30WV 07263 FOGLOBS
ALTCRS 1901-0040 DIODE:SILICON 30MA 30WV 07263 FDGl0ES
A1TCRY 1902-0686 L DIODE BREAKDOWN: 6.2V 2% 04713 18825
ALT7CRI1D 1902-3205 DIODE BREAKDOWN:L5.0V 5% 28480 1902-3205
Al7CR12 1501-0040 DIOOE:SILICON 30MA 30WV 07263 FDGlOB8
A17CR13 1502-057% 1 DI0DE BREAKDOWN:S.11lV 28480 1902-¢579
ALTCR1 & 1301-0527 2 O[ODE:CURRENT REGULATOR 28480 L901-C527
AYTCRLS 1302-3114 1 DIODE BREAKDOWN:6.19V 2% 28480 1902-3114
A17CR16 1901-0527 OIODE:CURRENT REGULATOR 28480 1901-0527
Al71C) 1826-0043 JC:LINCAR OPERATIONAL AMPLIFIER 28480 1826-C043
AlT7IC2 1826-0043 IC:LINEAR OPERATIGNAL AMPLIFIER 28480 1826-C043
Al71C3 1826-0043 IC:LINEAR OPERATIONAL AMPLIFIER 28480 1826~G043
Al7ICs 1826-0043 IC :L INEAR CPERATIONAL AMPLIFIER 28480 1826-C043
Al7ICS 1826-0043 IC:LINEAR OPERATIONAL AMPLIFIER 2848¢C 1826-0043
AL7Q1 1854-0C39 TSTR:3I NPN 80131 2N3053
Al7Q2 1854-0039 YSTR:31 NPN 80131 2N3053
A1723 18£4-0C39 TSTR:SI NPN 80131 2N3053
ALTQ4 1851-0C17 1 TSTRzGE NPN 80131 2N1304
ALTQ5 1853-0051 TSTR:S1 PNP 80131 2N4 Q037
AL7Q6 1850-0C62 1 TSTR:GE ALLOY JUNCTION c1285 GA 287
Al7Q7 1854~0408 2 TSTR:31 NPN 28480 1B54-0408
A17Q8 1854-0071 TSTR:S1 NPNI(SELECTED FROM 2N3704) 28480 1854-C071
AL7Q9 1854-0408 TSTR:SI NPN 28480 1854-0408
Al7QL0 1853-0238 3 TSTR:S1 PNP 28480 1853-6238
Al7211 1853-0010 TSTR:SI PNPISELECTED FRGM 2N3251) 28480 1853-C010
Al7QL2 1853~-0238 TSTR:SI PNP 28480 1853-C238
A17Q13 1853-0238 TSTR:S1 PNP 28480 1853-0238
ALTRL 0684-182% 2 R:FXD COMP 1B0O0 OHM 10% 1/4W cil21 ch 1821
AlTR2 0698-3279 RiFXD MET FLM 4990 DHM 1% 1/8W 28480 0698-3279
A1l7R3 0757-0429 3 RIFXD MET FLM 1.82K OWM 13 1/8W 28480 0757-C429
Al7R4 0698-3279 R:IFXD MET FLM 4990 OHM 12 1/8W 28480 0698-3279
Al7RS t698-3279 R:FXD MET FLM 4990 OHM 1% 1/8RW 28480 0698-3279
Al1TR6 0684-1041 1 R:FXD COMP 100K OHM 10% 1/4W 01121 C8 1041
AYTRY 0757-0284 RIFXD MET FLM 150 ORM 12 1/8W 28480 0757-0284
ALTRSB 0811-1200 2 AIFXD WW 0.10 OHM 10% 2W 28480 0811-1200
Al17RS 0811-1200 R:FXD WW 0.10 OHM 0% 2w 28480 0811-1200
Al7R10 0757-0401 R:FXD MET FLM 100 OHM 1Z 1/8% 28480 0757~0401
Al7R12 C757-0429 R:FXD MET FLM 1.B2K OHM 1% L1/8W 28480 0757-C429
Al7R13 0698-3154 L RIFXD MET FLM 4,2 2K OHM 1% 1/8W 19701 MF4C 7-2
ALTR14 0757-0430 R:FXD MET FLM 2.21K OHN 1% /84 28480 £757-0430
AL7RLlS 0757-0429 R:FXD MET FLM 1.82K OHM 1% 1/8%W 284RB0 0757-0429
Al7R16 0684-1821 R:FXD COMP 1800 OHM 10Z% 1/4W 01121 CB 1821
ALTRLT7 0683-0275 3 RIFXD COMP 2.7 OHM 5% 1/4W 0l121 CB 27GS
AL17R18 0811~3050 2 R:FXD WW 0.75 OHM 5% 1W 28480 0811-3050
Al17R19 0698-3700 2 RIFXD FLM 715 OHM 1% 1/8% 28480 0698-3700
A1TR20 6698-4307 R:FXD FLM 14.3K OHM 1% 1/8W 28480 0698~4307
A17R 21 07571-0213 R:FXD MET FLM 3,01K OHM 1% 1/8W 28480 0757-0273
Al7R22 0698-4477 1 RIFXD MET FLM 10.5K OHM 1% 1/84 28480 0698-4477
AL7R23 2100-2633 1 R:VAR CERMET 1K OHM 10% LIN 1/2K 28480 2100-2633
A17R24 0668-4471 RIFXD FLM 7.15K OHM 1% 1/8uW 28480 0698-44T7
ALTR25 0698~3219 R:FXD MET FLM 4990 ORM 1% 1/8W 28480 0698-3279
AlTR26 €638-3279 RIFXD MET FLM 4950 OHM 1% 1/8%w 28480 0698-3279
Al7R27 0757-0426 R2FXD FLM 1.3K OHW 1% 1/8BW 2848C 0757-0426
Al7R28 0811-3050 R:FX0 WW 0.75 OHM 5% twW 28480 0811-3050
ALTR29 0698-3700 R:FXD FLM 715 OHM 1% 1/8W 28480 0698-3700
AL7TR30 0698-43C7 R:FXD FLM 14.3K DHM 1% 1/8W 28480 0698-4307
Al7R32 0757-0213 RIFXD MET FLM 3.01K OHM 1Z 1/8W 28480 0757-0273
Al7R33 0698-6678 & R:FXD MET FLM 15K OHM 0.5% 1/8W 28480 0698-6678
ALTR34 0698-6678 REFXD MET FLM 15K OHM 0.5% 1/8% 28480 0698-6678
Al17R35 0683-~7525 RIEXD COMP 7500 OHM 5% 1/4W 01121 B 7525
AlL7R36 0687-3301 1 R:FXD COMP 33 OHM 10% 1/2W 01121 EB 3301
AL7R37 0687-2701 2 R:FXD COMP 27 DHM 10% 1/2w 01121 EB 270}
A17R38 0687-2701 R:FXD COMP 27 OHM 10% 1/2W 01121 EB 2701
AY17R39 0683-0335 2 R:FXD CCMP 3.3 QKM 52 1/4W oll21 CB 0335
AL7R40 0683~0275 R:FXD COMP 2.7 OHM 5% 1/44 0li21 c8 2765
AlTR42 0698~-4157 1 R:FXD FLM 10K OHM 0.1Z 1/8W -
ALTR43 0698-3151 R:FXD MET FLM 2.87K OHM 1% 1/8W 225’.33 8233_;’{21
Al7R44 0698-4641 1 RIFXD FLM 3240 OHM 1% 1/4W 28480 0698-454)1
AlTR45 0757-0446 R1FXD MET FLM 15.0K OHM 1Z 1/8W 28480 QT57-0446
Al7R 46 0683-7525 RIFXD COMP 7500 OHM 5% 1/4W 01121 CB 7525
AlTR47 C698-6678 R:FXD MET FLM 15K OHM 0.5% 1/8W 28480 0698~6678
AL7R48 0698-6678 R:FXD MET FLM 15K OHM 0.5 1/8W 28480 0698-6678
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Model 3320A/B

Table 6-1. Replaceable Parts (cont'd).

Section VI

Refer L.
erence  1Hp part Number Oty Description Mfr Mfr Part Number

Designation Code

ALTR49 C683~0275 R:1FXD COHP 2.7 OHM S% 1/4W 01121 €8 2765
AL7R50 0683-0335 R:FXD CCMP 3.3 OHM 5% L/ow 01121 c8 0335
ALTTP1 08443-00041 TESY POINY 28480 08443-00041
ALTTP2 08443-00041 TEST POINY 28480 08443-00041
AlB NOT ASSIGNED

Al9 03320-66519 1 B0ARD ASSY:MOTHER 28480 03320-66519
Al9XAlL 1251-2635 8 CONN:PC 30(2X15) CONTACTS 76530 65-7160
AL9XA2 1251-2035 CONN:PC 30(2X15) CONTACTS 76530 65-7160D
A18XA3 1251 2035 CONN PG 30 (2X15) CONTACTS 76530 85 716D
AL9IXA4 1251~ 1633 4 CONNZPC (1 x 15) 15 CONTACT 71785 262.15.38-310
AL9XAS 1251-1633 CONNECTOR? PC {1 x 15) 15 CONTAC) 71785 252-15-30-310
A19XAT, A8 1251-1633 CONNECT OR: PC (1 x 15§ 15 CONTACT 717 8% 252-15-30-310
ALOXAS 1251-2035 CONN: PC 20 (2 x 15) CONTACTS 78530 65 716D
AL9XA 1D 1251-1633 CONNECTOR:PC (1 x 15) 15 CONTACT 71788 252-15-30 310
ALOXALL 1251~2035 CONNZPC 30(2X15) CONTACTS 76530 65-7160
A19XA12 1251-1633 CONNECTOR:PC(L X 15) 15 CONTACT 71785 252-15-30-310
A19XA20

A[\s;)(n:;ﬁu/x oNLY) 1261 1365 CONNECTOR P C {2X22) CONTACTS 71785 252 22 30-300
(STD 33208 ONLY) 1261 1365 5 CONN' PC 44 (2X22) CONTACTS 71785 252 22-30-300
A13XA22 (3320A/8

0PT. 003 THRUOO7) 1261 1365 CONN PC 44 (2X22) CONTACTS

A20
(STD 3320A ONLY) 03320 66520 1 80OARD ASSY INTERFACE A 28480 03320-66520
A201C) 1820-0586 JIC:DIGITAL TTL HEX CONVERTER 28480 1820-0586
A201C2 1820-0598 3 IC:DIGITAL TTL QUAD 2-INPT EXCL OR GATE 28480 1820-0598
A261C3 1820-0587 3 IC:TTL TRIPLE 3~INPT NAND GATE 28480 1820-0587
A201C4 1820-0586 IC:DIGITAL TTL HEX CONVERTER 28480 1820-0586
A201C5 1820-0777 5 1C: DIGITAL 01285 SN21819

" AZOR1 1810-0041 14 R:NETWORK,8 RES. 2.7K OHM 5% 28480 1810-0041

420R2 1810-0041 RINETWORK,8 RES. 2.7K ORM 5% 2848C 1810-0041
A20R3 0683-2725 6 RIFXD CCMP 2700 OHM 5% 1/4W 01121 cB 2725
A2210R4 €683-2125 R:FXD COMP 2700 OHM 5% 1/4H 01121 CB 2725

A

(STD 33208 ONLY) 03320-66521 1 BOARD ASSY: INTERFACE B 28480 03320-66521
A211C1 1820~0586 IC:D0IGITAL TTL HEX CONVERTER 28480 1820-0586
A211C2 1820-0586 IC:DIGITAL TTL HEX CONVERTER 28480 1820-0586
A211C3 1820-0586 IC:DIGITAL YTL HEX CONVERTER 28480 1820~0586
A211C4 1820-0766 8 1C: MOS 28680 1820-0766
A211C5 1820-0766 1C: MOS 28480 1820-0766
A211C6 1820-0766 IC: MOS 28480 1820-0766
A211C7 1820-0766 1C: MOS 28480 1820-0766
A211C8 1820-0598 IC:DIGITAL TTL QUAD 2-INPT EXCL OR GATE 28480 1820-0598
A211C9 1820-0584 1C:TTL QUAD 2-INPT NCR GATE 2848C 1820-0584
A21iC12 1820-0587 TC:TTL TRIPLE 3-INPT NAND GATE 28480 1820-0587
A211C13 1820-0586 IC:DIGITAL TYL HEX CONVERTER 28480 1820-0586
A211C14 1820-0583 IC:TTL QUAD 2-INPT NAND GAYE 28480 1820-0583
A21iC15 1820.0717 1IC. DIGITAL 01295 SN21819
A21Q1 1853-0203 TSTR:SI PNP 28480 18563-0203
A21Q2 1855-0081 TSTR:ST FET 80131% 2N5245
A21Q3 1853-0203 TSTR:ST PNP 28480 1853-0203
A21Q4 1854~0C71 TSTR:SI NPN(SELECTED FROM 2N3704) 28480 1854-0071
A21R1 1810-0041 R:NETWORK,8 RES. 2.7K OHM 5% 28480 1810~0041
A21R2 1810-0041 RINETHORK,8 RES. 2.7K OHM 58 2848¢C 1810-0041
A2133 1810-0041 RINETHORKy8 RES. 2.7K OHM 5% 28480 1810-0041
A21R4 1810-0041 R:NETWORK,8 RES. 2.7K OHM 5% 2848C 1810-C041
A21RS 1810-0041 R:NETWORK,8 RES. 2.7K OHM 5% 28480 1810-0041
A21R6 1810-004t R: NETWORK,8 RES. 2.7K OHM 5% 28480 1810-0041
A21R7 0683-1535 RZFXD COMP 15K OHM 5% 1/4W o112l C8 1535
A21R8 0683-7535 R:FXD COMP 75K OHM 5% 1/4W o1t21 CB 7535
A21RS 0683-1125 R:FXD COMP LLOO OHM 5% 1/4W 01121 €8 1125
A21R10 0683-2035 3 RIFX0 COMP 20K OHM 5% 1/9H 01121 €8 2035
A21R12 0683-8215 RIFXD COMP 82C OHM ST L/4W 01121 cB 8215
A21R13 0683-2425 R:FXD COMP 2400 OHM 5% 1/4W 01121 CB 2425
A21R 14 0683-1325 2 R:FXD COMP 1300 OHM 5% /44 0112} CB 1325
A21R15 0683-1815 3 RIFXD COMP 180 OHM 5% 1/4W ot121 CE 1815
A21R16 0683-1025 RifXD CO#P 1000 OQHM 5% 1/4W 01121 €B 1025
A21RLT 0683-2025 RIFXD COMP 2000 CHM SX 1/4W oL121 cB 2025
A21R18B 0683-2725 RIFXD COMP 2700 OMM 5T 1/4MW 01121 CB 2725
AZLRLY 0683-2725 RIFXO COMP 2700 OHM 5% 1/4W 01121 CB 2725
A21R20 0683-1545 RIFXD COMP 150K CHM SZ 1/4H 61121 €8 1545
ggmn 0683-5125 R:FXD COMP 5100 OHM 5% 1/4W 01121 c8 5125
A

{OPT. 003, 004, 007) 03320-66522 BOARD ASSY: CABLE 28480 0332066622
A221Ch 18200777 IC: DIGITAL 01285 SN21819
A23

(OPT. 003, 004, 007) 03320-66523 BOARD ASSY:FREQUENCY 28480 00320-66523
A23C} 0160-0938 C:FXD MICA 1D00 PF 5% 72136 ROM1SEL102J1C
A23C2 0180-0210 1 C:FXD ELECT 343 UF 20% 15VDCW 56289 150D335X001542-DYS
A23C3 0180-0195 1 C:FXD ELECT 0.33 UF 20% 35VDCW 56289 150D334X0035A2~DYS
A23C4 0150-0093 C:FXD CER 0.01 UF +80-20% LOOYDCH 72982 801-K800011
A231C1 <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>