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CERTIFICATION

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

WARRANTY

This Hewlett-Packard product is warranted against defects in material and workmanship for a period of one year
from date of shipment [,except that in the case of certain components listed in Section I of this manual, the warranty
shall be for the specified period] . During the warranty period, Hewlett-Packard Company will, at its option, either
repair or replace products which prove to be defective.

For warranty service or repair, this product must be returned to a service facility designated by -hp-. Buyer shall
prepay shipping charges to -hp- and -hp- shall pay shipping charges to return the product to Buyer. However, Buyer
 shall pay all shipping charges, duties, and taxes for products returned to -hp- from another country.

Hewlett-Packard warrants that its software and firmware designated by -hp- for use with an instrument will execute its
programming instructions when properly installed on that instrument. Hewlett-Packard does not warrant that the
operation of the instrument, or software, or firmware wili be uninterrupted or error free.

LIMITATION OF WARRANTY

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

NC OTHER WARRANTY IS EXPRESSED OR IMPLIED. HEWLETT-PACKARD SPECIFICALLY

DISCLAIMS THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR
PURPOSE.

EXCLUSIVE REMEDIES
THE REMEDIES PROVIDED HEREIN ARE BUYER’S SOLE AND EXCLUSIVE REMEDIES. HEWLETT-
PACKARD SHALL NOT BE LIABLE FOR ANY DIRECT, INDIRECT, SPECIAL, INCIDENTAL, OR CONSE-
QUENTIAL DAMAGES, WHETHER BASED ON CONTRACT, TORT, OR ANY OTHER LEGAL THEORY.
ASSISTANCE

Product maintenance agreements and other customer assistance agreements are available
SJor Hewlett-Packard products. .

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

SECTION |
GENERAL INFORMATION

1-1. INTRODUCTION.

1-2. This Operating and Service Manual contains informa-
tion relative to the installation, operation, performance
testing, adjustment and maintenance of the Hewleti-
Packard Model 3335A Synthesizer/Level Generator. Figure
1-1 shows the Synthesizer/Level Generator and the acces-
sories supplied with the instrument.

1-3. Packaged with this manual is an Operating Informa-
tion Supplement. This is simply a copy of the first three
sections of this manual. This supplement should be kept
with the instrument for use by the operator. Additional
copies of the Operating Information Supplement or the
Operating and Service Manual can be ordered through vour
nearest Hewlett-Packard Sales and Service Office (a list of
these offices is provided at the end of this manuai). The
part numbers are listed on the title page of this manual.

1-4. Also listed on the title page of this manual following
the Operating and Service Manual and Operating Informa-
tion Supplement part numbers are Microfiche part numbers
for these publications. These numbers can be used to order
4 x & inch microfilm transparencies of these publications.
The Microfiche package includes the latest Manual Changes
supplement and all pertinent Service Notes.

1-5. The manual is divided into eight sections, each
covering & particular topic for the operating and service of
the Synthesizer/Level Generator. The topics by section
number are:

Section Topic

I General Information
I Instaliation

11 Operation

v Performance Tests
v Adjustments

\% | Replacement Parts
VI Manual Changes
Vil Service

i-6. This section contains general information about the
Model 3335A Synthesizer/Level Generator. The informa-
tion imcludes an instrument description, specifications,
option and accessory information and instrument and
manual identification.

1-7. DESCRIPTION,.

1-8. The Model 3335A Synthesizer/Level Generator is a
wide range scurce operating over the range of 200 Hz to

80 MHz with output resolution of 001 Hz. The Synthe-
sizer/Level Generator is capable of making a step frequency
sweep both automatically or manually under operator
contral from the keyboard. Output amplitude is selectable
over the range of + 13.01 dBm to - 8698 dBm for the 50
ohm output and + 11.25 dBm to - 88.74 dBm for the 73
ohm output.

1-9. The 3335A Synthesizer/Level Generator provides
three communications-oriented options in addition to the
standard 50 ohm and 75 chm output impedance. Options
002 and 004 provide output impedance of 75 ohms ua-
balanced, 124 ohms balanced and 135 ohms balanced each
terminated in equivalent WECO output connectors (Option
004 contains miniature connrectors). Option 003 provides a
75 ohm unbalanced BNC output and a 150 obkm balanced
BNC pair output. Refer to Table 1-2, General Information,
for the amplitude range of the Options.

1-10. The Synthesizez/Level Generator develops the output
signal by an indirect synthesis technique. This technique
uses voltage controlled oscillators which are phase-locked to
reference signals generated by a 40 MHz master oscillator in
the reference section. The imaster oscillator is phase-locked
to an internal temperature-stabilized oscillator or can be
phase-locked to an external reference signal. A 10 MHz
signal derived from the master oscillator is available at a
rear panel connector for use as a reference signal for other
equipment.

I-11. Frequency and zmplitude can be selected manually
from the keyboard or externally when connected to the
Hewiett-Packard Interface Bus (HP-IB). A programmable
device such as a programmable calculator is capable of re-
motely controlling the Synthesizer/Leve! Generator from
the HP-IB. When operated in this mode, keyboard inputs
are disabled.

1-12. SPECIFICATIONS.

1-13. Table I-1 is a complete list of the Model 3335A
critical specifications that are controlled by tolerances.
Any changes in specifications due to manufacturing, design
or traceability to the U.5. National Burean of Standards are
included in Table 1-1 of this manual. Specifications listed in
this manual supersede all previous specifications for the
Madel 3333A.

1-14, GENERAL OPERATING INFORMATION.

I-15. Table 1.2 contains general information describing the
major operating characteristics of the 3335A. This informa-
tion does not constitute specifications but is supplemental
operzting information,

1-1
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Figure 1-1, -hp- 3335A With Supplied Accessories.
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1-16. OPTIONS.

1-17. There are both equipment options and accessory
options available with the 3335A Synthesizer/Level Gener-
ator. All options are designated by a three digit number.
The first digit of the option number identifies the option as
either equipment or accessory. For an equipment option,
the first digit is a zero and for an accessory option, the
first digit is a nine. The following is a list of equipment and
accessory options available with the 3335A:

Option Description

001 High stability crystal oven {10544 A)

002 75 2 Unbalanced Output Connector: Com-
mercial equivalent of WECO type 477B
{Accepts WECO plug 358A).

124 £ Balanced OQutput Connectors: Com-
mercial equivalent of WECO type 477B
{Accepts WECO plug 372A).
135 Q Balanced Output Connectors: Com-
mercial equivalent of WECO type 223A
(Accepts WECO plug 241 A).

003 75 £ Unbalanced Output Connector: BNC
150 £ Balanced Output Connectors: BNC
pair.

004 75 £ Unbalanced Output Connector: Com-
mercial equivalent of WECO type 35600A
{Accepts WECO plug 439A or 4404).

124 £ Balanced Output Conpectors: Com-
mercial equivalent of WECO type 562A
{Accepts WECO plug 443 A).
135 £ Balanced Qutput Connectors: Com-
mercial equivalent of WECO type 223A
(Accepts WECO plug 241A).
907 Front Handle Assembly
908 Rack Mount Flange Kit
909 Rack Mount Flange Kit/Front Handie
Assembly
910 Additional Operating and Service
Manual

1-18. For more information concerning these options, refer
to Table 1-2, General Information, or contact your local
-hp- Sales and Service Office. A list of the -hp- Sales and
Service Offices is provided at the end of this manual

1-19. ACCESSORIES SUPPLIED.

1-20. The following is a list of accessories supplied with the
Model 3335A. This list comprises the 3335A service kit,
-hp- Part No. 03335-87901.

Aceessory Qty. -hp- Part No.
Extender Board 2 5061-0775
Extender Board 2 03335-66518

Section |

Accessory Qty, -hp- Part No.
Service Cabie 1 03335-61602
Service Cable 1 03335-61627
SMA—to—BNC 1 1250-1548
Adapter
BNC-to-BNC
Adapter 1 1250-1499

1-21. ACCESSORIES AVAILABLE.

1-22. The following is a list of Hewlett-Packard accessories
available for use with the Model 3335A:

Accessory -hp- Model No.
50 £2 Feedthrough 11048C
75 £ Feedthrough 11094C

$-23. HP-IB INTERFACING AND PROGRAMMING
INFORMATION.

1-24. Section H of this manual contains instructions for
interfacing the Model 3335A with the HP-IB. A brief
description of the sequence of events comprising the
transfer of data by the HP-IB is provided in Section III
followed by programming information. Information con-
cerning the design criteria of the bus is available in {EEE
Standard 488-19735, titled “IEEE Standard Digital Interface
for Programmable Instrumentation™.

1-25. tNSTRUMENT AND MANUAL IDENTIFICATION.

1-26. The instrument serial number is located on the rear
panel. Hewtett-Packard uses a two-section serial number
consisting of a four-digit prefix and a five-digit suffix. A
letter between the prefix and suffix identifies the country
in which the instument was manufzctured (A = USA, G =
West Germany, I = Japan, U = United Kingdom). Al cor-
respondence with Hewlett-Packard concerning this instru-
ment should inctude the complete serial number.

1-27. If the serial number of your instrument is fower than
the serial number on the title page of this manual, you must
modify your manual for agreement with your instrument.
Refer to Section VII, MANUAL CHANGES, for the infor-
mation that will adapt this manual to your instrument.

1-28. SAFETY CONSIDERATIONS.

1-29. The Synthesizer/Level Generator is a Safety Class |
instrument and has been designed according to internation-
al safety standards. To ensure safe operation and to retain
the instrument in a safe condition, this Operating Manual
contains information, cautions and warnings which must be
adhered to by the user.

1-30. The 3335A°s front panel contains a ﬁl gymbol
which is an interpational symbol meaning “refer tc the
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Section I

Operating Manual.” The symbol flags importan
instructions located in Section HI required

t operating
to prevent

damage to the instrument. To retain the operating condi-
tion of the instrument, these instructions must be adhered

to.

Mode]l 3335A

1-31. RECOMMENDED TEST EQUIPMENT.

1-32. Equipment required to maintain the Model 3335A is
listed in Table 1-3. Other equipment can be substituted if
it meets or exceeds the critical specifications listed in the
table.

Table 1-1. Specifications.

STANDARD/OPTION 001

FREQUENCY:
Range: 500
75 0

9.9 MHz:
20 MHz:
40 MHz:
B0 MHz:

AMPLITUDE:
Range:

Absolute Level

50 Q/75 Q {

} 200 Hz 1o 80.999 999 999 MH:

Stability (Standard):

tong Term: t 1 x 10" per day
+ 1x 10 per month

Stability {Option 001):_10
tong Term: < 5 X 16 " /day after 24-hour warmup and
oscillator off time fass than 24 hours, < 1 X 10'7fvear
for continucus aperation

Spectral Purity:
Harmonic Distortion:
All harmonicatly related signals will be less than the follow-
ing leveis {refative to the fundamental} at full output:

Freg Range

200 Hz to 10 MHz
10 MHz to 80 MHz

integrated Phase MNoise:
{30 kHz band, excluding £ 1 Hz, centered an the carrier}

< -~83 dB
< —70dB
< B4 dB
< ~58dB

Spurious {25°C + 10°¢C):
All non-harmonically related signals are > 75 dB below the
carrier or -126 dBm whichever is greater.

50 {2 +13.01 ¢Bm to —86.98 dBm
78 0 +11.25 dBm to —-88.74 dBm

Agcuracy:

{Maximum cutput a1 100 kHz, 18°C to 35°C) + 0.05 dB

Flatness: {Relative to 100 kM2, Full Amplitude}

Attenuator Accuracy: {Relative to Full Output, 100 kHz,
in 2 dB Steps}

1 kHz—-25 MHz: & .07dB
200 Hz—80 MHz: + .15d8

Harmonic Leve!

—45 dB
-40 B

Accuracy
impedance® Attenuation (dB) 20(1 Hz 25 I;AHZ a0 f\ﬁHZ
?gg Ote 18 * 0'“]’%%.1‘@‘
50 20 10 58 G
gg a 60 10 98 * O'zgﬁéms‘
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Model 3335A

*ievels to ~B88.74 dBm can be sejected but accuracies are unspecified due to the spurious noise floor aof —100 dBm,

Table 1-1. Specifications {Cont'd).

OPTION 002/004

750
Output Level

{dBm)

FREQUENCY:

Range: 75 £2: 200 Hz to 80.999 999 999 MHz

124 £2: 10 kHz 1o 10 MHz
135 0: 10 kHz to 2 MHz
Stability:
Long Tarm: = 1 x 1€}"5 per day
+ 1 x 10 " per month
See STANDARD/OPTION 001 table for Option 001 stability.
Spectral Purity:
Harmonie Distortion:
All harmonically related signals will be less than the follow-
ing levels (refative to the fundamaental) at full output:
{75 ) 0 dBm (124 (), 135 Q)

impedance Freq Hange Harmonic Level
78 Q 200 Hz to 10 MHz 25 48
10 MHz to 80 MHz —40 dB
124 2 10 kHz o 10 MHz —45 dB
1350 10 kHz to0 2 MHz —45 3B

Integrated Phase Noise:
{30 kHz band, excluding + 1 Hz, centered on the carrier}

989 MHz: < —63dB
20 MHz: < —70dB
40 MHz: < —64dB
80 MHz: < -58dB
Spurious {25°C = 106°C):
Impedance Al nen-harmenically related signals
i {whichever is greater)
75 Q -125 dBm or —75 dBc
124 2 —-87 ¢Bm or —75 dBc {dc 1o 200 MHz)
135 Q —100 dBm or 75 dic {dc to 10 MHz)
—68 dBm or ~75 dBc {10 MHz—200 MHz)
AMPLITUDE:
Range: 750
124 Q@ ¢ +11.25 dBm to —88.74 dBm
135 £}

Absolute Level Accuracy: (Maximum output at 100 kHz,
10°C 1o 35°C}
75 0:2 0.06dB
1247138 €2 £ 0.1 dB
Flatness: {Relative to 100 kHz, Full Amplitude}
75 Q 1 kHz—25 MHz: = .07 dB
200 Hz—80 MHMz: £ .15 dB
124 £ 50 kHz 10 MHz: = .15 dB
10 kHz—10 MHz: & 4 d8
135 (2 10 kHz-2 MiHz: £ .18 dB

Amplitude Accuracy {includes effects of flatness and attenuator}):
75 Q:

200 Hz 1 KHz 25 MHz 50 MHz
T1L.2s % 0.25 dB = 015 dB = 0.35 dB
- 8.74 + 0.30 dB + 020 dB * 0.45 dB
—48.74 : 040 dB $ 0.30 dB + 0.70 dB
—70.6*
- 10 kHz 50 kHz 10 MHz
e g5 7128 £0.60 dB + 0.35dB
Fya ~ B4 + 0.65dB 5 040 dB
- % 1.1d8 * 0.85 dB
g -r00*
135 = 10 kHz 2 MHz
-
gfg *1128 % 0.35dB
8 53 *48'7: & 0.40 dB
g —48g  0.85 o8
a —~70.0*

Cutput Balance: 124/135 2:360dB

Section I
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Tahie 1-1. Specifications {Cont’d).

OPTION Q03

FREQUENCY:

Range: 75 Q: 200 Hz to 80.999 999 999 MHz
168G 0O 10 kHz to 2 MMz

Stability:
l.ong Term: £ 1x 1 per day
xtx 1077 per month
See STANDARD/OPTICN 001 table for Option Q0T stability,
Spectral Purity:
Harmonic Distortion:
All harmonicaily refated signals will be less than the follow-
ing levels (relative to the fundamental} at full output:

Freq Range Harmonic Levei
200 Hz to 18 MH2 45 d8
10 MHz to 80 MHz 40 dB

Integrated Phase Noise:
(30 kHz Band, excluding = 1 Hz, centered on the carrier)

8.9 MMz < 63 dB
20 MHz < —70 dB
40 MHz < —64 B
80 MHz < 68 dB

Spurious (25°C + 10°C)

Impedance All non-harmonically related signals
{whichever is greater}

75 ) —126 dBm or —75 dBc

150 & =100 dBm or =75 dBe
AMPLITUDE:
Range: 76 Q

150 O +11.25 dBm to —B8.74 dBm

Absclute Level Accuracy {Maximum Qutput at 100 kHz,
10°C to 35°C)
75 G: x 0.05dR
1654 (2 £ 0,10 dB

Flatness (relative to 100 kMz, Fuil Amplitude):
75 Q1 kHz—25 MHz: = G.07 dB
200 Hz—80 MHz: % 0.1548B
150 (3 10 kHz—2 MHz: = 0,18 dB

Amptitude Accuracy (includes the effects of flatness and

attenuator):
750
£ 200 Hz 1 kHz 25 MHz 80 MHz
2 #1128 £ 0.25dB | % 0.150B % 0.35 dB
s - 8.74 : 030dB | % 0.20dB = 0.45 dB
2y 4874 + 0.40 dB + 0.30 dB  0.70 dB
5 —88.74
g
8
E 10 kHz 2 MHz
0
" 5 e T 03548
g’g - 874 % 0.40 4B
Bg 4874 £ 0.864B
-~ —~700*
=2
a
-3
O

*Levels to —88.74 dBm can be selected but accuracies are
unspecified due to the spurious noise fioor of 100 dBm,
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Table 1-2. General Information.

Qutput Impedance: (Selected by a front panel switch)
Standard: 50 ohms or 75 ohms
Option 002/004: 75 ohms unbalanced, 124 ohms balanced
and 135 ohms balanced
Option 003: 75 ohms unbalanced and 180 ohms batanced

Frequency Range:

Standard:
50 £: 200 Hz 1o 80 099 999.998 Hz
75 £2: 200 Hz to 80 099 895,999 Hz

Option 002/004:
75 Q: 200 Hz to 80 099 999.992 Hz
124 £2: 10 kHz to 10 M#z
135 Q: 10 kHz to 2 MHz

Option 003
75 ) 200 Hz to 80 089 999.899 Mz
160 0 10 kHz to 2 MHz

Frequency Resolution: 0.001 Hz

Frequency Display: 11 digits
Frequency Settling Time: < 20 msec to within 80° of final phase.

Frequency Sweep Mode:
Auto: &= 8 sweeps/sec, 100 steps/sweep
Manust, single 10 sec and 50 sec sweep: 1000 steps/sweep

Ampiitude Range:

Standard:
56 ohms: +13.01 dBm to —86.98 dBm
75 ohms: +11.26 dBm to ~88.74 dBm

Option 002
78 ohms unkalanced:
124 ohims balanced:
135 ohms balanced:

Option 003:
75 ohms unbalanced: +11.25 dBm to ~88.74 dBm
15% ohms batanced:

Option 004: Same as Option 002

Ampiitude Settling Time: < 500 msec to withis 0.02 dB of final
value,

+11.25 dBm to ~88.74 dBm

Internal Frequency Reference:

Frequency stability s obtained by use of a 10 MHz crystal
oscillator in a temperature-stabilized oven. A high-stability
10 MHz temperature-stagilized crystal oscillator is provided
by QGption 001, The master 40 MMz oscillator of the instru-
ment reference section is capable of operating open loop (no
oven or external reference) but the frequency stability is nos
specified,

External Frequency Reference:
The 40 MHz master oscitfator of the reference section can be
phase-locked to an external reference through a rear panel
BNC connector. The amplitude and frequency requirements
of the external signal are - 7 dBm to + 7 dBm (+ 0.1 V 10
+0.5 V) with frequency being a sub-harmonic of 40 MHz and
Z 1 MHz.

Remote Programming:

The 3338A is a fully programmable instrument designed for
systems interfacing with the Hewlett-Packard interface Bus
{HP-1B). It will recognize a preset listen address and accept
bit-paraiiel, word {byte} serial ASCI! coded instructions. The
acdress is preset by five rear panel listen address switches. A
brief description of the HP-1B with address and programming
information is provided in Saction .

Programmabitity:
All FUNCTION keys except DISPLAY, ail DATA keys
including the ENTRY keys, all INCHR keys and all FRE-
QUENCY keys except the MANUAL TUNE keys and MAN—
UAL SWEEP key are programmabie. The POWER key and
the impedance selection switch are not programmable.

MP-IB Connector:
The rear panet HP-IB connector provides all Hines for remote
contrel and digital output using the HP-1B. The connector is
compatible with the -hp- 10631 {A, B or C} HP-IB cables and
coniaing metric threaded cable mounting studs.

Maximum HP-IB Cable Length:
2 meters (656 feet) per device; 20 meters (65.6 feet} fotal
accumuiation per system,

HP-1B Lines:
The 3335A uses all of the MP-IB lines except EQI {End or
Identify), SRC {Service Request) and the data line DIO 8.

Data input/Cutput:
All data is received through the HP-IB Data Input/Qutput
{DI1O) lines,

Data Transfer Timing:
Timing of data transfer is controlled by "handshake” lines
DAV, NRFD and NDAC.

HP-18 Logic Levals:
TTL compatible low true (true state = digital ground or 0 V
to 0.4 V dc; false state = open or + 2.5 Vdo to + 5 V do),

Isolation:
The HP-IB lines and 3335A are optical coupled.

i.isten Address Code:
The 333BA i shipped from the factory with an ASCI liszen
address of $ {octat 044). Instructions for changing the listen
address are provided in Section [,

HP-1B Bus Commands:
The 33358A will respond to certain Unaddress, Universal and
Addressed Commands (see information on Remote Program-
ming in Section k).

Telecommunications Features:

Amplitude blanking of the output signal at each change of
output frequency is obtainable except in the manual tune
and manual sweep modes. Special sweep feature allows each
frequency step to be held for four seconds and also inciudes
amplitude blanking.

General o N
Operating Temperature: OOC to B5 C
Storage Temperature: - 40 Cto +75 C
Power Reguirements: 100 Vv, 120 V, 220 V or 240 V ac,
+ 5% - 10%, 48 Hz to 86 Mz, 200 VA Maximum

Dimensions:
Dimensions in millimeters and {inches):
Height: 133.4 (5 1/4)
Width: 425.5 {16 3/4}
Depth: 501.7 {19 3/4)

Weight:
Weight in kilograms and (pounds): 19.05 {42}

Rev. A 1.5



Section I

Table 1-3. Recommended Test Equipment.

Model 3335A

Amplitude Range: O to —10 dB

Parf. Recommended
Equipment Required Characteristics Tests | Adi | T8 Model
3335A Service Kit {Supglied with the instrument) X X -hp- 03335-87901
Consists of:
{2} Extender Boards X -hp- 50610776
(1) Extender Board X X -hp- 03335-66518
{1} Extender Board X X -hp- 03335-66520
{1} Service Cable X X -hp- 03335-61802
{1} Service Cable X X -hp- 0333561627
{1} SMA-to-BNC X X “hp- 1250-1548
Terminations:
50 £1 Fesdthru X X -hp- 11048C
75 {} Feedthru X X -hp- 110848
Adapters:
BNC “TEE" X -p- 1250-8781
Conn. Adapter X -hp- 1260-05681
{2) BNC Maie-to-Male X -hp- 1260-0216
{2) Type N{f) to BNC {m) X shp~ 1260-0077
(2) Type N{m) to BNC {) X -hp- 12B0-0780
{2} BNC {f} 10 dual X X X -hp- 1261-2277
banana plug
Thermal Converter impedance: 50 Qor 715 Q X -hp- 11080A (B0 Q)
Frequency Range: 200 Mz — 10 MHz or -hp- 11050A/HO1
Frequency Response: + 0.05 dB 200 Hz — 10 MHz 75
input Voltage: TV s
Double Balanced Impedance: B0 & X
Mixer Frequency Range: BO kHz 10 80 MHz -hp- TOB34A
Attenusator Certified {See Note 1) X -hp- 355C
Range: 0—12 dB
Steps: 1 dB
Attenuator Certified {See Note 1} X -hp- 358D
Range: 33120 dB
Steps: 10 dB
Attenuator Fixed: 3 dB X -hp- 84914
Accuracy: + 0.3 dB Option 003
Attenuator Fixed: 6 dB X -hp- B491A
Accuracy: + 0.3 dB Option 006
Digital Voltmaeter AC Function: X X X -hp- 3485A
Full Scate Ranges: 1 V, 10V
Fraq. Range: 200 Hz—100 kiHz
Accuraey: = 0.8%
Resolution: 0.1 mv
Input Impedance: > 1 m{ < 90 pF
DC Function:
Fuli Scale Ranges: 100 mvV-—-20 V
Ascuracy: + 0,15%
Hesolution: 5 digits
tnput Resistance: > 1 MQ
AC Voltmeter Fuil Scale Ranges 0.1 « 1 V X X -hp- 400F L
Freguency Range: 200 Hz 10 4 MHz
Accuracy: + 10%
tnput Impsdance: 10 M, < 25 pF
Oscilloscope Vertical Sensitivity: 0.005 V/div to 2 V/giv X X X -hp- 180C/3, 18054,
Sweep: 0.05 us/div to 0.1 sec/div 1820A
Input Impedance: 1 MQ, < 20 pF
Input Coupline: ac/dc
Tracking Generator Freq. Range: 100 kHz to 110 Miz X -hp- B443A
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Table 1-3. Recommended Test Equipment.

Section T

Pert. . Hecommended
Equipment Required Characteristics Tests Adj. T.5. Model
Spectrum Analyzer Frequency Range: 1 kHz—1.25 GHz X X X -hp- 1417, 86528,
Amplitude Accuracy: = .5 dB 85538, 8564B
Response: £+ 0.5 dB
Spectrum Analyzer Freguency Range: 5 Hz to 50 kHz X X -hp- 3580A
Amplitude Accuracy:t 0.5 dB Qption 001
Response: = 3%
Battery opeération
Wave Analyzer Frequency Range: 15 Mz—50 kHz X -hp- 3681A
Accuracy: £ 3 Hz
Amplitude Range: — 150 dBm — +3C dBm
Accuracy: * 0.5d8
Recorder Qutput: 0-+5 V £ 2.6%
Amplifier Frequency Range: 0,180 MHz X 0B-—-300
Gain: 26 dB + 0.5 dB at 10 MHz Q-8it Corp.
Response: ¢ 0.5 ¢B P.0O. Box 2208
Noise Figure: < 5 dB Melbourne, FL
Harmonic Distartion: ~32 dB 32001
for O dBm output
Impedance: 50
Cuartz Freguency Gutput: 5 MHz, 1 V rms into B0 & X -hp- 105A/B
Standard Short Term Stability: 5 parts in 10
for 1 sec averaging time
Universal Counter Frequency: 200 Hz—80 MHz X X -hp- 5328A
Sensitivity: 50 mV rms
Impedance: 1 M0, < 50 pF
Power Meter Power Range: 13,5 dB X -hp- 436A
Freguency Range: 100 kHz to 80 MHz
Aceuracy: + 0.05%
Power Sensor Power Range: 0.3 LW to 100 mW X -hp- B482A {50 O)
impedance: 50 02 or 75 0 or -hp- 8483A (756 Q)
Freq. Range: 100 kHz—-80 Mz
1 MHz LPF Cut Cff Freqg: 1 MHz X Ja03
Stopband Attn: B0 dB by 4 MMz TT Electronics, fne,
Stopband Freq: 4 MHz-80 MHz 2214 S. Barry Ave.
Los Angeles, CA
90064
Synthesizer Frequency Range: 10 MHz—80 Mz X -hp- 3336A
Amplitude Range: —10 dBm to +10 dBm
Accuracy: + 0.05 dB
Phase Noise {30 kHz Integrated}:
9.9 MMz: < 63 g8
20 MHz: < 70 ¢B
40 MHz: < —64 g8
B0 MHz: < 58 ¢iB
Power Supply Output + 15V X -hp-B6215A
{2) Cables X -hp- 11170A
{2) Cables X -hp- 111708
{2} Cables X -hp- 11170C
Active Probe Input Impedance = 100 k&2 shunted by 3 pids X e T120A

NOTE 1
Attenuators of known gccuracy are requfrec.
Certification Is  obtainable  from Hewlett-
Packard. Contact your nearest Hewleti-Packard
Sales and Service Office. A st of offices s
provided at the back of this manual,

1.7
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SECTION

Section H

INSTALLATION

Z-1. INTRODUCTION,

2-2. This section contains instructions for installing and
interfacing the Model 3335A Synthesizer/Level Generator.
Included are initial inspection procedures, power and
grounding requirements, line voltage selection, environ-
mental requirements, installation instructions, HP-I1B con-
nection procedure and instructions for repackaging for
shipment.

Z-3. INITHAL INSPECTION.

2-4. Inspect the shipping container for damage. If the ship-
ping container or cushioning material is damaged, it should
be kept until the contents of the shipment have been
checked for completeness and the instrument has been
checked mechanically and electrically. The contents of the
shipment should be as shown in Figure 1-1. This instrument
was carefully inspected both mechanically and electrically
before shipment. It should be free of mars or scratches and
in perfect electrical order upon receipt. Procedures for
checking electrical performance are given in Section V. If
the contents are incomplete, if there is mechanical damage
or defect, or if the instrument does not pass the electrical
performance test, notify the nearest Hewlett-Packard Sales
and Service Office. If the shipping container is damaged or
the cushioning material shows signs of stress, notify the
carrier as weil as the Hewlett-Packard office. Keep the
shipping materials for the carrier’s inspection. The warranty
statement is located at the front of this manual.

2-5. PREPARATION FOR USE.

2-5(a)., Reference Freguency.

2-5(h). A stable frequency reference must be connected to
the 40/N MHz REFerence INPUT located on the rear panel.
If the internal 10 MHz reference i3 to be used, the BNC-to-
BNC Adapter {see Figure 6-2 Item 25) must be connected
from the 10 MHz REFerence OVEN ocutput, also located
on the rear panel, to the 40/N M/Hz RE:Ference INPUT.
The BNC-t0-BNC Adapter is packed with the accessories.

2-6. Power Reguirements,

2-7. The Model 3335A  Synthesizer/Level Generator
requires a power source of 100, 120, 220 or 240 V ac,
+ 5%, - 10%, 48 to 66 Hz single phase. Power consumption
is 200 VA maximum.

2-8. Line Voltage Seiection.

EECAU¥ION3

Before switching on this instrument, be sure it
is set for the line voltage of the power source.
Also ensure the line power cord i3 connected to
a protective earth contact.

2-9. Line voltage and fuse selection instructions are pro-
vided on the rear panel above the ac line connactor. The
line voltage is selected by the position of the (wo rear panel
line voltage selection switches.

NOTE

The correct fuse rating for the line voltage
selected is located on the rear panel between
the fuse location and line voltage seleciton
switch.

The line voltage and fuse are factory installed for 120V
operation,

To maintain operator safety, the following
precautions must be followed before the instru-
ment power cable Is connected.

a. Before the power cable is cornnected to a
power source, the protective earth rerminal of
the instrument must be connected to earth
ground, This is accomplished by ensuring that
the instrument’s ac line input connector earth
terminal Is correctly connected to the instru-
ment’s chassis and that the power cord ground
conductor has continuity from end to end.

b. Note that rthe protection provided by
grounding the instrument cabinet will be Ilost
if @ power cable not containing a ground con-
ductor like the type supplied is used to connect
the ac line voltage to the instrument.

¢, The power cable plug must be inserted into
@ Socket outlet provided with a protective earth
contact. The protection of the grounded instru-
ment cabinet must not be negated by the use of
an extension cord without a protective ground
conductor.

d. If this instrument is to be energized via an
auto-transformer to reduce or incregse the line
voltage, make sure that the common terminal
s connected to the earthed pole of the power
source.

2-10. Power Cable.

2-11. In accordance with international safety standards,
this instrument is equipped with a three-wire power cable.
When comnected to an appropriate power line outlet, this
cable grounds the instrument cabinet. The type of power
cable plug shipped with each instrument depends on the
country of destination. Refer to Figure 2-1 for the part
numbers of the power cable plugs available.

Rev. A 2-1
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Figure 2-1. Power Cables.

2-12. HP-1B Connections.

2-13. Interconnection data concerning the rear panel HP-IB
connector is provided in Figure 2-2. This connector is com-
patible with the -hp- 10631 (A, B, or C} HP-IB Cables. With
the HP-IB system, you can interconnect up to fourteen
{including the controlier) HPXIB compatible instruments.
The HP-IB Cables have identical “piggyback” connectors on
both ends so that several cables can be connected to a single
source without special adapters or switch boxes. You can
interconnect system: components and devices in virtually
any configuration you desire. There must, of course, be a

Model 3335A

path from the calculator (or other controlier) to every
device operating on the bus. As a practical matter, avoid
stacking more than three or four cables on any one connec-
tor. If the stack gets too large, the force on the stack pro-
duces great leverage which can damage the connector
motnting. Be sure that each connector is firmly screwed in

place to keep it from working loose during use (see
CAUTION of Figure 2.2).

2-14. Cable Length Restrictions. To achieve design per-
formance with the HP-IB, proper voltage levels and timing
relationships must be maintained. If the system cable 18 too
long, the lines cannot be driven properly and the system
will fail to perform. Therefore, when interconnecting an
HP-IB system, it is important to observe the fellowing
rules:

a, The total cable length for the system must be less
than or equal to 20 meters (65 feet).

b. The total cable length for the systern must be less

than or equal to 2 meters (6 feet) times the total number of
devices connected to the bus.

215, 3335A Listen Address.

2-16. The 3335A contains a rear panel HP-IB Instrument
listen address selection switch. There are five switches

e

PIN | LINE

1 Bio

2 DIg2

3 D3

4 DI04

13 DIOS

14 DIOG

16 Dio7

16 DI0s

5 EO!

17 REN

8 DAV

7 NRED

8 NDAC

9 IFC

10 SRQ

11 ATN

12 | SHIELR-CHASSIS GROUND

18 | P/O TWISTED PAIR WITHPIN §

16 | P/OTWISTED PAIR WITHPIN T

20 P/O TWISTED PAIR WITHPIN 8 T“‘fgig"“s
21 B/0 TWISTED PAIR WITHPIN © 5 | uTeRNALLY
22 | P/O TWISTED PAIR WITHPIN 104 sroUNDED
23 | P/OTWISTED PAIR WITH PIN 11

24 ISOLATED DIGITAL GROUND

studs as opposed [o English threads. Metric rhreaded -hp-
J0631A, B, or C HP—IB cable lockscrews must be used to
secure the cable to the instrument, Identification of the two
tvpes of mounting studs and lockscrews s made by their
color. English threaded fasteners are colored silver and retric
threaded Fasteners are colored black, DO NOT mate silver
and bBlack Fasteners to each other or the threads of either or
both will be destroyed. Metric threaded HP-1B cable hard-
ware lustrations and part numbers follow.

LOCKSCREW
1390~ 0360

LONG MOUNTING STUD
0380-0643

SHORT MOUNTING STUD
QIE0-0644

Gadmm

Figure 2-2. HP-1B Connector.

2.2 Rev. A
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designated (5... I)which are used to select the listen
address. Instructions for changing the listen address are
provided in Section III of this manual along with 3335A
programming codes.

2-17. HP-IB Deseriptions.

2-18. A description of the HP-IB is provided in Section III
of this manual. A study of this information is necessary if
you are not familiar with the HP-IB concept. Additional
infarmation concerning the design criteria and operation of
the bus is available in IEEE Standard 488-1975 titled
“IEEE Standard Digital Interface for Programmable Instru-
mentation”,

2-19. OPERATING ENVIRONMENT.

WARNING

To prevent potenmtial electrical or fire hazard,
do not expose equipment to rdin or molsture.

2-20. Gperating and Storage Temperature.
2-21. In order for the 3335A to meet the specifications

listed in Table 1-%, the operating environment must be
within the following limits:

Temperature. . . .. ........... 0to+355°C
Humidity. . ... . ... ... .. < 85% relative
Altitude. . . ... ... ... ... .. < 15,000 feet

2-22. Cooling System.

2-23. A forced air cooling system is used to maintain the
operating temperature required by the instrument. The
cooling fan is located on the right side of the instrument
drawing air through the filtered side panel. When operating
the instrument, choose a location that provides at least
three inches of clearance at the rear and at least one inch
for each side. Failure to provide adequate zir clearance wil}
result in excessive internal temperature reducing instrument
reliability. The clearances provided by the plastic feet in
bench stacking and the filler sirip in rack mounting allow
air passage across the top and bottom cabinet surfaces,

NOTE

Rack Mount side slide assemblies cannot be
used with the 33354. These assemblies block
aly passage to the fan and will cause overheat-
ing.

2-28. Thermal Cutout Switch.
2-25. The 3335A is equipped with a thermal cutout swiich

which automatically removes line voltage when the internal
temperature becomes excessive. The switch resets auto-

Section 1}

matically when the instrument cools. If a thermal cutout
cceurs, check for an inoperative fan, clogged fan parts or
filter and other conditions that could obstruct air flow. To
clean the fan filter, the side panel/filter assembly must be
removed. Flush the filter with soapy water, rinse clean and
air dry.

2-28, Bench Uperation.

2-27. The instrument has plastic feet attached to the
bottom panel. The front feet contain foldaway tilt stands
for convenience in bench operation. The tilt stand raises the
front of the instrument for easier viewing of the control
panel. The plastic feet are shaped to make full-width modu-

Jar instruments self-align when they are stacked. A front

handle kit, -hp- Part No. 5060-9899 {Option 907}, can be
installed for ease of handling the instrument on the bench
(see Figure 2-3). The kit is shipped with the instrument if
Optien 907 is also ordered. Qtherwise, the front handle kit
is available separately by its -hp- part number.

2-28. Rack Mounting.

2-29. The 3335A can be rack mounted in a rack having an
EIA standard width of 482.6 mm {19 inches). The instru-

/PLAS?IC TRIM

HANDLE KIT, BENCH OPERATION

RACK MOUNT FLANGE/FRONT HANDLE KIT

Figure 2-3. Rack Mount and MHandle Kits.
2-3



Section 1

ment can be rack mounted with or without a handle kit
by use of the following items:

a. Rack mounting without handies: use Rack Mount
Flange Kit -hp- Part No. 3061-0077 (Option 908).

b. Rack mounting with handles: use the combination
Rack Mount Flange/Front Handle Kit -hp- Part No.
50610083 (Option 909).

NOTE

The Rack Mount Flange Kit of item a will not
provide the space requirement for rack mount-
ing when used with the bench handle assembly
{~hp- Part No. 5060-9899, Option 907). To rack
mount with handles, the combination kit of
item b (Option 909} must be used (see Figure
2-3). If either Option 908 or 909 is ordered, the
corresponding kir is shipped with the instru-
ment. Otherwise, both kits are availuble sep-
arately by their -hp- part numbers.

CCAUTION ;

If instrument is to be rack mounted, do not
install standard slide kit. Use of a slide kit
blocks air passage to the side mounted fan and
will cause excessive heating to ocour within the
Instrument.

2-30. STORAGE AND SHIPMENT.
2-31. Environment.
2-32. The instrument should be stored in a clean, dry

environment. The following environmental limitations
apply to both storage and shipment:

24
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Temperatare. . . ... ... ... -40°C 1o +75°C
Humidity. . .- ..o < 95% relative
Alditude. . .. .. ... L < 25,000 feet

2-33. Packaging.

2-34. Original Packaging. Containers and materials equiva-
lent to that used in factory packaging are available through
Hewlett-Packard offices. H the instrument is being returned
to Hewlett-Packard for servicing, attach z tag indicating the
type of service required, return address, model number, and
full serial number. Also, mark the container FRAGILE to
assure careful handling. In any correspondence, refer to the
instrument by model number and full serial number.

2.35. Other Packaging. The following general instructions
should be used for repackaging with commercially available
materials.

a. Wrap the instrument in heavy paper or plastic. {If
shipping to a Hewlett-Packard office or service center,
attach a tag indicating the type of service required, return
address, model number, and full serial number.)

b. Use a strong shipping container. A doublewall
carton made of 250.pound test material ks adequate.

¢. Use enough shock-absorbing material (3-to-4 inch
fayer) around all sides of the instrument to provide firm
cushion and prevent movement inside the container. Pro-
tect the control panel with cardboard.

d. Seal the shipping ¢ontainer securely.

e. Mark the shipping container FRAGILE to assure
careful handling.
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Section 11}

SECTION 1l

OPERATING

3-1. INTRODUCTION.

3-2. This section contains operating znd programming
instructions for the -hp- Model 3335A Synthesizer/Level
Generator. Included is a description of centrols, connectors
and indicators, operating instructions and operator’s main-
tenance. A list of operating features is tabulated in Table
3-1 which can be used as an index to locate operating infor-
mation.

3-3. PANEL FEATURES.

3-4. Figure 3-2 illustrates and describes the function of
all front and rear panel controls, connectors and in-
dicators. Items requiring additional description are
referenced to paragraphs in the operating instructions.

3-5. OPERATOR'S MAINTENANCE.

3-6. Operator’s maintenance of the -hp- Model 3335A
Synthesizer/Level Generater is limited to rear panel power
line fuse replacement.

CCAUTION:

When replacing fuses, always verify the replace-
ment fuse is of the correct amperage and i
FAST-BLO.

3-7. POWER/WARM-UP.

3-8. The Model 3335A Synthesizer/Level Generator
requires a power source of 100, 120, 220 or 240 V ac,
+ 5%, - 10%, 48 to 66 Hz single phase. The selection of line
voltage and input power fuse is described in Section 11,
Paragraph 2-5, PREPARATION FOR USE.

3-9. The 3335A has a two-position power switch, STBY
and ON. It is important that the instrument remain con-
nected to the power source in the STBY mode when not in
use. This supplies power to the crystal oven maintaining a
constant oven temperature thus eliminating the need for a
long warm-up period. When the STBY mode is not used and
power is disconnected from the instrument, allow 30
minutes from the application of external power in the ON
mode for the instrument to warm up.

INSTRUCTIONS

3-10. Modes of Operation.

3-11. There are two manual modes of operation and an
automatic sweep mode of operation for the Model 3335A
Synthesizer/Level Generator. One manual mode is manual
tune operation allowing the user to manually tune any fre-
quency in the 3335A%s range. The other manual mode is the
manual sweep mode which allows the user to manually
sweep the frequency between predetermined end points.
The sutomatic sweep mode sllows the user to initiate a
single sweep or a continuous sweeping output. The auto-
matic sweep modes are remotely programmable through the
HP-1B.

3-12. OPERATING INSTRUCTIONS.

3-13. Operating the Model 3335A Synthesizer/Level
Generator requires programming the operating parameters
by use of front panel keys. These keys are contained in four
major groupings. From left to right across the front panel
the groups are:

Table 3-1. Operating Information Index.

Opaerating Hem Paragraph

Frequency Entry 3-26
Frequency increment Entry 3-28
Amplitude Entry 3-30
Amplitude Increment Entry . 333
Phase Increment Entry 3-35
Phass/Phase Increment Displays 3-37
Preset Entries 3-39
Merging Data inte a Preset Register 341
Recalting Data from a Preset Register 3-43
Display Last Entry 3-45
Sweep Width Entry 3-47
Manual Frequency Tune 3-49
Sweep Mode 3-52
HP-1B indicators and LOCAL Key 3.54
Front Panel Qutput Connectors 3-56
Resar Panel BNC Connectors 3-58
Remaote Programming 380
HP-iB Remote Operation 3-68
Changing the l.isten Address 375
HP-iB Bus Commands 377
Programming 3-78
Programming the increment Functions 384
Unaddressed or Local Operation when

connected to the HP-IB 386
Communications Features 388

3-1
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a. FUNCTION
b. DATA

¢. INCR

d¢. FREQUENCY

3-14, FUNCTION Keys.

3-15. The FUNCTION keys control which operating para-
meter is dispiayed. Within the FUNCTION group is a sub-
group cailed PRESET. This subgroup controls ten storage

Model 3335A

ragisters each capable of storing all of the operating pare-
meters of the FUNCTION group. This is useful for recaliing
a particular set of operating parameters without having to
enter each one.

3-16. DATA Keys.

3-17. The DATA keys are used to enter a new operating
parameter which is selected by the FUNCTION keys. This
group contzing # subgroup called ENTRY. The ENTRY

FUE TIGE

T

Az San
&

BEMOTE
®

POWER Switch. A two position switch (ON and STBY!
for controlling line power. In the STBY paosition, power is
applied to the internal temperature-stabilized crystat oven
to maintain the operating temperature. This eliminates
the need for long warm-up periods when the instrument
is turned on. Additionally, unregulated 8 V is present on
the Controller and Attenuator Driver Assemblies in the
STBY mode.

LOCAL Switch. Returns the instrument to focal control
when operated remotely and Local Lockout command
has not been issued.

@

HP-IB Annunciators. Indicates when the instrument is
under remote control and if it is addressed to listen.

FUNCTION Keys. Used to display a particuiar operating
parameter or preface a data entry.

PRESET Keays. Provide access to ten storage registers each
capable of storing all operating parameters of the FUNC-
TION group.

ONONMCNCO

Annunciator Group 1. Indicates the operating parameter
being displayed. Annunciators consist of CENTER,
FREQUENCY, SWP WIDTH, AMPLITUDE, § and INCR.

©

DATA Keys. Used to make data entries.
DATA ENTRY Keys. Used to compiete a data entry.

INCR Keys. Used to initiate a frequency, amplitude or
phase increment.

ONCIC)

Nameric Display. Indicates the magnitude {and polarity if
applicabie) of the parameter being displayed.

Annunciator Group 2. Indicates the units of the operating
parameter displayed (MHz, kHz, Hz, dBm or deg). Also
contains the annunciators ENTRY, UNLOCKED, SWEEP-
ING and UNLEVELED.

® &

Manual Tune Keys. initiates the manual tune freguency
mode and establishes the degree of resolution of the
manual tuning. .

®

Freguency Tune Knob. Used to manually aiter the fre-
gquency when in the manual tune or manual sweep mode.

Sweep Keys. Initiates and controls the frequency sweep
mode of operation.

Qutput Connectors. Provides the programmed output at
the cutput impedance selected by the front panel imped-
ance switch,

CRONC

Impedance Switch. Used to select the desired output
impedance. This switch determines which output connec-
tor {item 1B) is active,

=
@

SWEEP QUTPUT Connector. Provides a § to + 2 V d¢
sweep ramp for use in driving external squipment {oscil-
loscope, X—Y recorder, etc.) when in the sweep mode.

®

&Svmbol. This symbol is an international symbol
meaning “'refer to the Ogperating and Service Manual",
This symbol appears in this sectien of the manuai flagging
operating instruction information.

Figure 3-1. Front and Rear Panels.
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AL Line Input Connector.
AC Line Fuse.

Line Voltage Sefection Switches. Used to select the ac line
input for the voltage of the power source.

HP-IB Connector. Used to interface the instrument with the
MP-{B for remote operation.

MP-i8 Listen Address Selection Switches. Used to set the
instrument listen address.

10 MHz OUTPUT Connector. Provides a 10 MHz external
reference signal generated by the instrument’s reference
sectien,

® ® @ ®66

40/N Mz REF INPUT Connector. Provides the input to the
reference section sampling detector to phase-iock the
master osciflator. The notation 40/N MHz means this input
must be a subharmonic of 40 MHz, The input can be the in-

®

Option 802/004: Front Panel.

® @ @
O——@

NORM

ternat 10 MHz crystal oscillator from the REF QUTPUT
{item 25) or an external standard.

10 MMz REF OVEN QUTPUT Connector. Provides the out-
put from the temperature-stabilized crystal oscillator. it is
couplted to the 40/N MHz INPUT connector {item 24} 10
supply the reference signal when an external standard is
not used.

EXT LEVEL INPUT Connecter. Provides a means of controli-

ing amplitude by use of an external amplitude reference.

LEVELING Switch. Activates the EXT LEVEL INPUT when
in the top position. When in the INTERNAL LEVEL pasition,
jeveling is controlied by the instrument,

TELECOMMUNICATIONS SWEEP Switch. In Track posi-
tion, alters the AUTO sweep by slowing it to = 4 sec per
step and blanking the amplitude during frequency changes.
{Options 002, 003 and 004 oniy.}

Option 003: Front Panel

Figure 3-1. Front and Rear Panels {Cont'd).

keys are used to complete a data entry or to clear an entry
made in error, The FUNCTION and DATA groups together
are used to program the operating parameters,

3-18. INCR Keys.

3-19. There are two keys in the INCR group—an arrow
up and an arrow down. These keys are used to increment

the frequency, amplitude or phase (whichever function is
displayed), by the increment parameter programmed from
the FUNCTION group. The key pressed determines the
direction the increment is made.

3-20. FREGQUENCY Keys.

3-21. The FREQUENCY keys are divided into two sub-
Rev. A 33
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groups, MANUAL TUNFE and SWEEP. Below the MANUAL
TUNE keys is a tuning knob. When the MANUAL TUNE
function is selected, a “flashing” digit appears on the
display. The left and right arrow digit keys can be used
to select any digit to be the “flashing” digit. Turning the
knob changes the frequency by the resolution of the
“flashing” digit.

322, The SWEEP subgroup allows the frequency to
automaticaily sweep a programmed set of frequencies
determined by the frequency of operation (center
frequency) and the SWEEP WIDTH programmed from
the FUNCTION group. A manual sweep mode allows the
user to manually sweep the programmed set of frequencies.
To return to keyboard cperation of the other key groups,
the STOP key in the SWEEP subgroup must be pressed.

3-23. Tarn-Gn Operating Parameters.

3-24. When the Model 3335A is turned on, the output
parameters of the FUNCTION group initially are:

Frequency 1 000 000. 0 Hz
Amplitude -86.98 dBm (50 )

-88.74 dBm (75 £2)
FREQ INCR 1.0 Hz

AMPTD INCR 1.0 dB (Note: For AMPTD
INCR display, the annuncia-
tor dBm is used for dB}

@ INCR 1.0 deg

SWEEP WIDTH 100.0 Hz
3.25. The 3335A turns on with the frequency displayed.
To check the initial conditions of the other operating
parameters, press the key in the FUNCTION group of the
parameter of interest. The display should indicate the initial
conditions stated in the preceding paragraph. If the instru-
ment was not previously connected to a power source and
in STBY, the cut-ofdock annunciator “UNLOCKED” will
be displayed until the reference oven temperature stabilizes
(<0 20 minutes). If “UNLOCKED" is still displayed after
twenaty minutes, check to be sure the BNC-to-BNC adapter
from the 10 MHz REF OVEN OUTPUT connector to the
40/N MHz Ref Input has been installed (see Figure 6-2,
{tem 25).

3-26. Frequency Entry.

3-27. The 3335A has a frequency range of 200 Hz to
&0 099 999. 999 Hz with resclution of 0.001 Hz. The
desired output frequency is programmed by activating the
FREQUENCY FUNCTION key, DATA keys O through 9
and a DATA ENTRY key Hz, kiz or MHz, A description
of these keys and the frequency display indicators follows.

NOTE

For the following Operating Instructions, refer
to Figure 3-1.

FREQUENCY Key. Preface key for entering frequency.
When pressed, the front panel displays the present output
frequency and the controller is enabled to accept new fre-
quency data.

3.4 Rev. A
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DATA Keys. These keys are used to enter the desired fre-
gquency. Notice that when data is entered, the digils enter
the display from right to left. Holding a digit key down
causes that digit to be entered respectively, If a wrong digit
is entered, press the BACK SPACE key and the right-most
digit of the display (the last digit entered) will be deleted.
Continue with the correct entry.

DATA ENTRY Keys. If an entry is completely in error, the
CLEAR key can be used to reset the display entiy to zero.
The correct eniry can then be made. An entry is finalized
by pressing one of the three range keys. The display
changes to indicate the new output frequency. I an illegal
entry has been finalized, the output frequency does not
change and the display flashes.

DISPLAY INDICATORS:

FREQUENCY Indicator. Indicates the front panel is dis-
playing the output {requency or a frequency entry.

ENTRY Indicator. Indicates the front panei is not display-
ing the cutput frequency but holding a frequency entry
that has not vet been finalized by a data entry key.

The numeric display indicates the output frequency pro-
grammed. The digits are entered from right to left as fre-
quency digits are keyed in. The frequency can be displayed
in Hz, kHz or MHz dependent on which range key is
pressed. The units of the display can be changed at any
time by pressing the desired range key.

Example:

Program a frequency of 12345678901 Hz
Display Result: 12 345 678.901 Hz

Change units to kHz: Press kHz ENTRY key.
Display Result: 12 345.678 901 kHz

Change units to MHz: Press MHz ENTRY key.

Display Result: 12.343 678 901 MHz

NOTE

If the front panel is displaying frequency, ir is
not necessary to preface g frequency entry with
the FREQUENCY key.

3-28. Freguency increment Entry.

3-29. Frequency increment is used when it is desired to
manually change the frequency by a specified increment.
The desired frequency increment is programmed by
activating the FREQ INCR FUNCTION key, DATA keys 0
through 9 and a DATA ENTRY key Hz, kHz or MHz just
as the frequency was programmed. A frequency increment
of zero (no increment} can be programmed while the maxi-
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mum increment programmable is the maximum output fre-
quency of 80 099 999, 999 Hz. Trying to program an in-
crement greater than the maximum results in a flashing dis-
play indicating an illegal entry. To change the output fre-
quency by the programmed increment, the INCR keys are
activated incrementing the frequency either up or down. A
description of the keys and frequency step display indi-
cators follows.

KEYS:

FREQ INCR Key. Preface key for entering frequency
increment. When pressed, the front panel displays the pres-
eni frequency increment and the controller is enabled to
accept new frequency increment data.

DATA Keys. Used to enter the desired frequency incre-
ment.

DATA ENTRY Keys. Used to finalize the frequency incre-
ment entry. I an increment is programmed that exceeds
the maximum, the display flashes indicating an illegal entry.

INCR Keys. These keys are used to change the output fre-
quency by the programmed increment. The frequency can
be incremented either up or down dependent upon the
INCR key activated. If an INCR key is held activated, the
frequency continues to be incremented providing a step [re-
quency sweep. The magnitude of each step is determined
by the frequency increment programmed.

DISPLAY INDICATORS:

FREQUENCY INCR Indicator. Indicates the front panel is
displaying the present frequency increment or a frequency
increment entry.

ENTRY INDICATOR. Indicates the display holds a fre-
quency increment entry not yet finalized by a data entry
key.

The numeric display indicates the frequency increment pro-
grammed. Can be displayed in kHz or MHz by pressing the
desired range key.

Example:

Program a frequency increment of 12500 Hz.

Display Resuit: 12 500.0 Hz

Display present frequency by pressing FREQUENCY
FUNCTION key.

Display Result: Present frequency is displayed.
NGTE
This step can be omitted and the frequency

tncremented by pressing an INCR key even
though FREQ INCR is displayed.
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Increment the frequency by pressing the INCR down
arrow.

Display Result: Present frequency is decreased Dy
12 500.0 Hz

Return to initial frequency by pressing the INCR up arrow.

Display Result: Initial frequency is displayed.

NOTE

If the front panel is displaying frequency incre-
ment, i is not necessary to preface a frequency
increrment entry with the FREQ INCR key.

3-30. Amplitude Entry,

3-31. The 3335A Amplitude limits are determined by the
output impedance selected. In the standard instrument a
50 ohm or 75 chm output impedance can be chosen. With
z 50 obhm output, the amplitude range is - 86.98 dBm to
+ 13.01 dBm. For a 75 ohm output, the amplitude range is
- 88.74 dBm to + 11.25 dBm. Any amplitude within the
range can be programmed with 0.01 dBm resolution. For
option D02, 003 or 004 instrument amplitude ranges, refer
to Tahle 1-2, General Information.

3-32. The desired output amplitude is programmed by
activating the AMPLITUDE FUNCTION key, DATA keys
0 through 9 and a DATA ENTRY key - dBm or + dBm. A
description of these keys and the amplitude display indi-
cators follows:

KEYS:

AMPLITUDE Key. Preface key for entering amplitude,
When pressed, the display indicates the present output amp-
tfitude and the controller is enabled to accept new ampli-
tude data.

DATA Keys. These keys are used to enter the desired amp-
litude.

DATA ENTRY Keys. Used to finalize the amplituce entry.
If an amglitude is programmed which exceeds the range of
the instrument, the output amplitude does not change and
the display flashes.

DISPLAY INDICATORS:
AMPLITUDE Indicator. Indicates the front panel is dis-
playing the present output amplitude or an amplitude

entry.

ENTRY Indicator. Indicates the display holds anp amplitude
entry not vet finalized by a data eniry key.

The numeric display indicates the amplitude programmed.

335
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Example:
Program an amplitude of - 23.45 dBm.

Display Resuit: - 23.45 dBm

NOTE

1. It is normal to hear relgy operation when
the artenuator changes attenuator pads.

2. If the front panel is displaying amplitude, it
is not necessary to prefuce and amplitude entry
with the AMPLITUDE key.

3. With a negative amplitude displayed, depres-
sing the BACK SPACE key will cause an
ENTRY preceded by a negative sign, With this
tvpe of amplitude enwy displayed, the
“_dBm” and “+dBm” enwry keys will both
finalize a negative amplitude.

3-33. Amplitude increment Entry,

3-34, Amplitude increment is used when it is desired to
manually change the amplitude by specific increments. The
desired amplitude increment is programmed by activating
the AMPTD INCR FUNCTION key, DATA keys O through
9 and a2 DATA ENTRY key, - dBm or + dBm. If an ampli-
tude increment greater than 99.99 ¢Bm is programmed, the
display flashes indicating an illegal eniry. A description of
the keys and amplitude increment display indicators
follows.

KEYS:

AMPTD INCR Key. Preface key for entering amplitude
increment. When pressed, the front panel displays the pres-
ent amplitude increment and the controller is enabled to
accept new amplitude ingcrement data.

DATA Keys. These keys are used to enter the desired amp-
litude increment.

DATA ENTRY Keys. Used to finalize the amplitude incre-
ment entry. If an increment is programmed that exceeds
the maximum, the disptay flashes indicating an illegal entry.

INCR Keys. These keys are used to change the cutput amp-
litede by the programmed increment. By holding an INCR
key activated, the amplitude can be stepped through an
amplitude sweep.

DISPLAY INDICATORS:

AMPLITUDE INCR Indicator. Indicates the front panel is
displaying the present amplitude increment or an amplitude
increment entry.

ENTRY Indicator. Indicates the display holds an amplitude
increment entry not yet finalized by a data entiy key.
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The numeric display indicates the amplitude increment pro-
grammed.

NOTE

Amplitude increment is actually in dB but the
dBm annunciator is used.

Example:
Program an amplitude increment of + 2.75 dBm.
Display Result: 2.75 dBm

Display present amplitude, press AMPLITUDE FUNC-
TION key.

Display Result: Present Amplitude display
Increment amplitude by pressing the INCR up arrow.

Display Resuit: Present amplitude is incremented by
2.75 dBm.

3-35. Phase increment Eatry.

3-36. The phase increment can be used to change the out-
put phase relationship with respect to another signal by a
fixed phase increment. As an example, the 10 MHz rear
panel output and the front panel output signal have a
certain phase difference at turn-on. By phase incrementing
the output, the output signal will increase or decrease the
initiai phase difference by the magnitude of the phase incre-
ment programmed. An example of using the phase incre-
ment function is iflustrated in the integrated phase noise
test of Section V. The desired phase increment is program-
med by activating the ¢ INCR FUNCTION key, DATA
keys O through 9 and the deg DATA ENTRY key. An incre-
ment range of O degree to 360 degrees is obtainable with a
resolution of 0.1 degree. Any increment attempted greater
than 360 degrees causes the display to flash indicating dn
illegal entry. A description of the keys and the ¢ and §
increment displays follows.

KEYS:

{ INCR Key. Preface key for entering phase increment.
When pressed, the front panel displays the present phase
increment and the controlier is enabled to accept new phase
increment data.

IXATA Keys. These keys are used to enter the desired phase
increment.

DATA ENTRY Key. Used te initialize the phase increment
entry. If an increment is entered exceeding 360 degrees, the
display flashes when the ENTRY key is pressed.

DISPLAY INDICATORS:

B INCR Indicator. Indicates the front panel is displaying
the present phase increment or a phase increment entry,
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¢ Indicator. Indicates the phase difference introduced with
respect to the initial phase of the present frequency. This
indicator appears when an INCR key is pressed when (§
INCR is displayed.

ENTRY Indicator. Indicates the display holds a phase incre-
ment entry not yet finalized by a data eatsy key.

The display indicates the phase increment programmaed.
Example:

Program a phase increment of 45.0 degrees.

Display Result: 45.0 deg

Press the INCR up arrow two (2) times.

Display Result: Display annunciater shows § and display
shows 90.0 deg.

NOTE

If gn INCR key is held, the output is phase
incremented continuousiy.

3-37. Phase/Phase Increment Displays.

3-38. When the display indicates the ¢ difference intro-
duced by the phase increment and a new phase increment
entry is made which is not prefaced by the § INCR key,
the display automaticaily reverts to a ¢ INCR display. The
entry can be finalized like any other phase increment entry.
Therefore, if the display is indicating phase, a phase incre-
ment entry need not be prefaced by the §§ INCR key.

3-39. Preset Entries.

3-40. All operating parameters of the FUNCTION group
can be stored in one of ten PRESET registers. The ten
registers are numbered O through 9 and are capable of
storing ten different sets of the operating parameter’s
frequency, amplitude, frequency increment, amplitude
increment, phase increment and sweep width. At turn-on,
alf registers contain the turn-on operating parameters. The
PRESET keys which control the registers are STORE,
DISPLAY and RECALL. A description of the PRESET
keys follows.

KEYS:

STORE Key. Used to store the operating parameters of the
front panel output. The digit key of the register to store the
parameters must be pressed following the STORE key. This
stores the operating parameters frequency, amplitude, fre-
quency increment, amplitude increment, phase increment,
sweep width, and the state of the manual tune control with-
out affecting the output signal.

RECALL Key. Used to recall the operating parameters of
a particular register. The digit key of the register containing
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the operating parameters desired must be pressed following
the RECALL key. This changes the amplitude and fre-
quency of the output signal to that stored in the register.
It also changes ail other FUNCTION parameters to that
stored in the register (e.g., AMPTD INCR, FREQ INCR,
@ INCR and SWEEP WIDTH).

DISPLAY keys. Used to display a particular operating
parameter stored in a register. Displaying a parameter does
not change the output signal but is displayed as an entry.
This entry can be finalized by pressing a DATA ENTRY
key.

Example.

Preset the following operating parameters in storage register
2.

FREQUENCY 2 MHz
AMPLITUDE 2 dBm
FREQ INCR 200 Hz
AMPTD INCR 0.2 dBm
#INCR 2 degrees
SWEEP WIDTH 2 kHz

Preset the following operating parameters in storage register
3

FREQUENCY 3 MHz
AMPLITUDE 3 dBm
FREQ INCR 300 Hz
AMPTD INCR 0.3 dBm
$ INCR 3deg
SWEEP WIDTH 3kHz

First program all parameters; then press STORE 2.
NOTE

In the examples for STORE 2 and STORE 3,
different parameters are displaved when the
STORE keyv is pressed to preset the register.
SWEEP WIDTH is displayed when STORE 2
is pressed. ¢ INCR is displayed when STORE 3
is displayed. In the next two examples, the
RECALL function is illustrated. When data is
recalled from a preset register, the parameter
displayed when that register was preset is the
parameter returned to the display. In the case
of RECALL 2, SWEEP WIDTH will be returned
to the display. All other parameters will be
changed to that preset in register 2. For the
RECALL 2 case, ¢ INCR will be returned to
the display. All other parameters will be
changed to that preset in register 3.

Recall parameters of register 2 by pressing RECALL 2.

Result: Display indicates SWEEP WIDTH of 2.0 kHz. When
this set of parameters was stored, SWEEP WIDTH was last
displayed. When recalled, the parameter fast displayed at
STORE is returned to the display.
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Check the other operating parameters in register 2 by pres-
sing their respective FUNCTION key. The display should
indicate the quantities previously programmed.

Recall the operating parameters of register 3 by pressing
RECALL 3.

Result: Display indicates G INCR of 3.0 deg (¢ INCR was
the parameter displayed when STORE 3 was initiated).

Check other operating parameters in register 3 as previously
done for register 2.

Display the frequency of register 2 without changing the
output frequency by pressing DISPLAY, FREQUENCY, 2.

Display Result: FREQUENCY 2 000 600. 0 ENTRY (This
frecuency can be initiated by activating a DATA ENTRY
key.)

initiate by pressing the Hz DATA ENTRY key.
Display result: 2 000 000. G Hz

Recall the operating parameters of register 4 by pressing
RECALL 4.

Result: FREQUENCY | 000 000. O Hz (This is an initial
turn-on condition. The other operating parameters stored in
register 4 are also initial conditions. When a register
containing initial conditions is recalled, FREQUENCY is
displayed.)

3-41, Merging Bata into a Preset Register.

3-42. Any operating parameter stored in a PRESET register
can be changed by merging the new parameter into the
register withoul changing the other parameters of the
stored sets. This allows the user to change a parameter in
a PRESET register and only be concernied with the para-
meter being changed. Merging a parameter is done much
like storing 2 complete parameter set as described in the
preceding paragraph. The difference is the function key,
corresponding to the parameter to be merged, is pressed
prior to the register number key. Several examples of merg-
ing data follow.

EXAMPLE:

Recall from the previcus examples that all parameters in
PRESET register 2 contain two’s and those in PRESET
register 3 contain three's.

Change the frequency in PRESET register 2 to 4 MHz and
the amplitude increment of register 3 to 0.6 dBm by pres-
sing FREQUENCY, 4 MHz, STORE, FREQUENCY, 2 an
and AMPTD INCR, 0.6, + dBm, STORE AMPTD INCR, 3.

Verify these parameters have been merged by displaying
each parameter after recalling registers 2 and 3.

3-43. Recalling Data From a Preset Register.

3-44. Any operating parameter stored in a PRESET register
can be recalled individually without recalling the entire
parameter set. This allows the user fo change an output

3.8

Model 3335A

parameter by recalling only that parameter from cne of the
ters PRESET registers. This is done like the merging of data.
The function key, corresponding to the parameter to be
recalled, is pressed prior to the register number key. Several
examples of recalling a single parameter follow.

EXAMPLE:
Press RECALL 5.

Dispiay Result: Display indicates a frequency of 1 MHz and
all operating parameters are initial conditions.

Recall the frequency increment of PRESET register 2 by
pressing RECALL, FREQ INCR, 2.

Display Result: Display indicates & frequency increment of
200 Hz. All other parameters are still initial conditions.

Recall the amplitude of PRESET register 3 by pressing
RECALL, AMPLITUDE, 3.

Display Result: Display indicates amplitude of + 3 dBm.
All other parameters except frequency increment are injtial
conditions. Frequency increment is 200 Hz.

3-45. Display Last Entry.

3-46. The DISPLAY LAST ENTRY KEY of the FUNC-
TION group is used to recall to the display the last entry
made. It will not recall the function the entry was made in
but only the digits. If an operating parameter from one of
the ten storage registers is displayed as an entry by acti-
vating the DISPLAY key of the PRESET FUNCTION keys,
it becomes the last entry. Conversely, when the CLEAR
key is pressed, the display shows an entry of zero but this
does not constitute a last entry. This is because a display
entry cleared in error can be recalled by pressing the DIS-
PLAY LAST ENTRY key.

3-47. Sweep Width Entiy.

348. In the sweep mode, the 3335A frequency can be
swept over a specific range. The operating frequency before
the sweep mode is the center frequency of the sweep. The
starting peint of the sweep is determined by the sweep
width programmed. Half the sweep occurs below the center
frequency and half above the center frequency. The sweep
width is programmed by activating the SWEEP WIDTH
FUNCTION key, DATA keys O through 9 and a DATA
ENTRY key Hz, kHz or MHz. Programming a sweep width
greater than the instrument’s capability causes the display
to flash indicating an illegal sweep. A description of the
keys and the sweep width display indicators follows.

KEYS:

SWEEP WIDTH Key. Preface key for entering sweep width.
When pressed the front panel displays the present sweep
width and the controller is enabled to accept new sweep
width data.

DATA Keys. These keys are used to enter the desired sweep
width.
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DATA ENTRY Keys. Used to finalize the sweep width
entry.

DISPLAY INDICATORS:

SWEEP WIDTH Indicator. Indicates the front panel is dis-
playing the present sweep width or a sweep width entry.

ENTRY Indicator. Indicates the display holds a sweep
width entry not yet finalized by a data entry key.

The numeric display indicates the sweep width program-
med.

Example:

Program a sweep width of 580.34 kHz
Display Result: 580.34 kHz.

3-48, Manual Frequency Tune,

3.50. The frequency can be manually altered in the manual
tune mode. The frequency change is controlled by a front
panel frequency knob. The 3335A can be put in the manual
tune mode by the MANUAL TUNE ON/OFF key. When
the manual tune key is activated, an annunciatoer above the
key is illuminated.

351, In addition to the ON/OFF key, the MANUAL
TUNE controls include two digit keys, a left arrow and a
right arrow. These keys are used to select the sensitivity of
the manual tune knob. When the manual tune mode is
first activated, the fourth digit from the right flashes. The
frequency can be changed with the sensitivity of the
flashing digit by turning the frequency knob. For more or
less sensitivity, the flashing digit can be moved using the
left and right digit amows. Holding an arrow key down
causes the flashing digit to step successively to the end
digit. When in the MANUAL TUNE mode, the frequency
can be incremented by the frequency increment using the
INCR keys and all operating parameters can be checked
using the FUNCTION keys. A description of the MANUAL
TUNE controls follows.

KEYS:

MANUAIL TUNE ON/OFF. This key activates the manual
tune mode. When on, an annunciator above the key is
illuminated.

LEFT ARROW Digit Key. Steps flashing digit to the left.
RIGHT ARROW Digit Key. Steps flashing digit to the right,

Frequency manual tune knob., Used to change the fre-

quency with the sensitivity of the flashing digit.
3-52. Sweep Mode.

3-53. The sweep mode can be used to sweep the output
frequency over a specified center frequency. This mode of
operation is controlied by the FREQUENCY SWEEP keys
which include GO TO START FREQ, START SINGLE
10 SEC, START SINGLE 350 SEC, MANUAL, START
AUTO and STOP, A SWEEP QUTPUT coanector below the
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keys provides an output proportional to the sweep fre-
quency for use with a plotter. The frequencies of a fre-
quency sweep are determined by the sweep width and
center frequency. The sweep 1ate in AUTO is approxi-
mately 8 sweeps/second, 100 steps/sweep. In MANUAL,
10 SEC and 50 SEC sweeps, the sweep contains 1000 steps,

NOTE

Whenever the -hp- 3335 sweeps through either
20 MHz or 40 MHz, the amplitude of the
output will drop severely for approximately 5
msec. Other, much less drastic amplitude
discontinuities may be observed. When the
instrument sweeps through 10 MHz, 14 MHz,
28 MHz and 56 MHz.

KEYS:

GO TO START FREQ Key, This key is used to display and
output the starting frequency of the sweep. The starting
frequency is determined by the center frequency and the
sweep width. Half the sweep, determined by the sweep
width, is below the center frequency establishing the start
frequency.

START SINGLE 10 SEC Key. This key is used to initiate
a single sweep beginning at the start frequency below the
center frequency. The time for the sweep to go from start
to finish is approximately 10 seconds and consists of 1000
steps. When the sweep is in this mode, an annunciator
above the key is illuminated. The sweep rate can be
changed during the sweep by pressing the 50 SEC key or
can be stopped by pressing the STOP key, Pressing the
AUTO key will put the sweep into auto sweep. During any
sweep, depressing a key outside the frequency sweep
group has no effect on operation.

START SINGLE 50 SEC Key. This key is used to initiate
a single sweep which requires approximately 50 seconds to
complete and consists of 1000 steps.

START AUTO Key. This key is used to initiate the sweep
which sweeps continuously from the start frequency to the
upper limit. The sweep resets to the start frequency when
the upper limit is reached and again sweeps up in frequency
at a rate of approximately & sweeps/second and 100 steps/
sweep. The frequency is only swept in the increasing fre-
quency direction in both the single sweep or auto sweep
modes. When the instrument is in the auto sweep mode, the
display is blank except for the SWEEPING annunciator.
The STOP key must be used to exit an auto sweep.

MANUAL key. This key is used to put the sweep into a
manual sweep mode. When activated, an annunciator is
itluminated to the left of the MANUAL key. The frequency
sweep between the start frequency and upper limit can be
manually controlled by the frequency knob making 1000
steps between the two limits. When either the upper limit
or start frequency is reached, the manual sweep stops.
When the frequency knob iIs rotated changing the fre-
quency, the display segments and annunciators may dim
siightly.
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STOP Key. This key is used to stop a single sweep before it
is. complete or to halt an auvto sweep and return to key-
board conirol. When pressed the frequency is retumed to
the center frequency which was the frequency of operation
prior to activating the sweep mode.

SWEEP QUTPUT. The sweep output provides z dc voltage
from 0 to + 2 V. 0V de corresponds to the start frequency
of the sweep and + 2 V the upper limit. During the sweep
the output is proportional to the frequency and can be used
ta drive the horizontal axis of a plotter or an oscilloscope.
When the instrument is not in the sweep mode, the SWEEP
OUTPUT is + 1 V dc. When GO TO START FREQ is
pressed, the instrument displays the start frequency of the
sweep and the SWEEP OUTPUT is 0 V. After a single sweep
is complete and the upper limit is displayed, the SWEEP
OUTPUT is + 2 V dc. These points can be used to adjust
the plotter end points.

DISPILAY INDICATORS:
NOTE
In any sweep mode, the frequency display is in
hertz.

CENTER FREQUENCY Indicator. Indicates the front
panel is displaying the center frequency of the sweep. When
the frequency passes through the center frequency during a
sweep, the CENTER annunciator {iashes.

SWEEPING Indicator. Indicates the instrument is in the
SWEEP mode. If the instrument is not in an active single
sweep or in auto sweep (i.e., if it is in manual, at start
frequency or at the end of a single sweep), pressing any key
on the keyboard out of the sweep group will take the
instrument out of the sweep mode.

Exampie:

Program the Synthesizer to sweep a 500 kHz band centered
on 12 500 kHz.

Program the center frequency by programiming a frequency
of 12 500 kHaz.

Display Result: 12500.0 kHz

Program the sweep width by pressing SWEEP WIDTH, 500,
kHz.

Display Result: 500.0 kHz

Check START FREQ by pressing GO TO START FREQ.

Display Result: 12 250 000.0 Hz SWEEPING annunciator
orn.

Initiate a single 10 second sweep by pressing START
SINGLE 10 SEC key.

Display Result: Annunciator above key illuminates, display
shows frequency sweep which stops at 12 750 0000 Hz,
Sweep time is 10 seconds,

Initiate single S50 second sweep by pressing START
SINGLE 50 SEC key.
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Display Result: Annunciator above key illuminates, display
shows frequency sweep which stops at 12 750 000.0 Hz.
Sweep time is 50 seconds.

Initiate an Auto Sweep by pressing START AUTO key.
Display Result: Display blanks except for SWEEPING

annunciator. {Instrument is continuously sweeping from
start frequency to the upper limit.)

Stop Auto Sweep by pressing STOP key.

Display Result: Instrument returns to the center fre-
quency. - Display indicates 12 500. 0 kHz, SWEEPING
annunciator extinguishes.

Initiste MANUAL Sweep by pressing MANUAL key.

Display Result: SWEEPING annunciator illuminates again.
Annunciator next to MANUAL key illuminates.

Manually Sweep Frequency: Rotate frequency knob,

Display Result: Frequency increases and decreases with CW
and CCW rotation of knob. CENTER annunciator flashes
when sweep passes through 12 500. 0 kHz (the center fre-

guency).

Press GO TO START FREQ key.
Display Result: 12 250.0 kHz

Press MANUAL key of SWEEP group.
Display Resuit: No change in display.
Rotate frequency knob Cw.

Display Result: Frequency increases.
Rotate frequency knob CCW.

Display Result: Frequency decreases until 12 250. 0 kHz
(start frequency) is reached. Further CCW rotation of knob
will not lower the frequency.

NOTE

The same result occurs ar the upper limit of the
sweep.

Return the instrument to full keyboard control by pres-
sing the STOP key. This will result in returning to the
center {requency.

NGTE

The single sweep speed of a sweep in progress
can he changed by depressing the other single
sweep key. To go from the single sweep mode
to the quic sweep mode, it is recommended the
STOP key be used to terminate the single sweep
prior to activating the auto sweep mode,

3.54, HP-1B Indicators and LOCAL key.

3-55. The keyboard contains two HP-IB annunciators—
REMOTE and ADDRESSED. One indicates when the
3335A is under remote control; the other indicates when
the 3335A is addressed to listen by the HP-IB controller.
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If the 33354 is under remote control, it can be returned to
local control (control by keyboard inputs) by activating the
LOCAL key providing a local lockout command has not
been sent by the HP-IB system controller.

3-58. Front Pane! Dutput Connecters.

The output of the -hp- 33354 is directly
coupled. Do not allow external dc currents o
develop more than 5 volts across the output
terminals. For Option 002/004 and Option 003
the de voltage across the output should not be
greater than 10 volts.

3-57. The front panel contains the instrument output con-
nectors located in the right-most group labeled OUTPUT
and the SWEEP OUTPUT located in the FREQUENCY
group. The output connectors provide the programmed
output. The SWEEP OUTPUT provides a dc voltage
between O and + 2 V proportional to the sweep when the
Synthesizer is in the sweep mode. When not in the sweep
mode the SWEEP OUTPUT is + 1 V. During the sweep, the
SWEEP OUTPUT is proportional to the frequency and can
be used to drive the horizontal sweep of a pletter or an
oscilloscope.

3-68. Rear Pane! BNC Connectors.

3-59, 40/N Input. This is the input for the reference fre-
quency that essentially determines the frequency accuracy
and stability of the -hp- 3335A. Ay the name of the input
suggests, the reference frequency must be an integral sub
multiple of 40 MHz (ie., 40, 20, 13.333, 10, etc.}. The
40 MHz master oscillator in the -hp- 33354 is phase locked
to this signal. Lock will occur with 40/N INPUT tevels as
low as -7 dBm. When an externa! frequency reference is not
used, the 10 MHz REFerence OVEN OQUTPUT is coupled
to this input with the BNC-to-BNC adapier.

3-60. 10 MHz REFerence OVEN OUTPUT. This is a refer-
ence frequency that is coupled to the 40/N INPUT when-
ever an external frequency reference is not used. When it is
used, its accuracy and stability determine the accuracy and
stability of the -hp- 3335A output frequency. The para-
meters of this output are described in Table i-1. They
depend on the Option selected.

3-61. 16 MHz CUTPUT. This output is used to lock the
phase of other synthesizers to the phase of the -hp- 3335A.

Its cutput level and ocutput impedance are typically around
0 dBm and 50 ohms.

3-62. EXTernal LEVEL INPUT. This input is selected
using the INTERNAL LEVEL/EXT LEVEL INPUT switch

located on the rear panel. When it is selected, the dc level
on this input determines the cutput amplitude. The sensi-
tivity is non-linear, however, it is typically about 5V rms
output per dc volt input. With O volts de on this input, the
maximum output amplitude of the -hp- 3335A is nominally
5 volts tms into 50 ohms {or 75 ohms). An “UN—
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LEVELED” annunciator on the front panel will light
whenever this input is selected.

3-83. Remote Programming.

3-64. This part of Section HI contains a brief description
of the HP-IB operation and includes programming infor-
mation for operating the Model 3335A on the HP-IB. It
also includes information on the HP~IB coanector, HP—IB
logic levels and programming codes.

3-65. The HP—IB. The HP--IB is a carefully defined instru-
mentation interface which simplifies the integration of
instruments, calculators and computers into systems. The
33354 is 2 fully programmable instrument interfacing with
the HP—IB by means of a rear panel HP—IB connector (see
Figure 3-1}. The HP-IB connector is directly compatible
with the mating connectors on the -hp- 10631 (A, B or C)
HP--IB Cable Assemblies.

366, HP—IB Logic Levels, The 3335A HP-IB lines use
standard TTL levels and are low-true. The logic levels are:

Low = digital ground or 0 V to +0.4 V d¢
High =openor+2.5Vdcto+5 V de

3-67. isolation. The 3335A is located from the HP-IB hy
optical couplers. The components located on the HP—IB
side of the optical couplers are powered by a separate
+ 5 V power supply deriving power from an ungrounded
secondary transformer winding. This provides isolation of
the instrument from the bus.

3-68. Capability, The capability of a device connected to
the HP—IB is specified by its interface functions, The inter-
face functions of the 3335A are listed in Table 3-2 and indi-
cate the particular capability of that function as defined
in Appendix C of TEEE Std 488.1975. The interface func-
tions indicate what activity a device will respond to or that
which it is capable of initiating. Each item indicating a
device capability appears on the rear panel next to the
HP--IB connecteor.

3-69. The instrument will recognize a preset “listen”
address and accept bit-parallel, word {byte}serial ASCH-
coded data. All data is received through the Data Input/
Output (DIO) lines of the HP—1B. The data transfer is con-
trolled by “handshake” lines DAV, NRFD and NDAC.
Figure 3-2 illustrates the “handshake” sequence of events
and describes each event during the transfer of data. More
detailed information is obtainable by ordering a copy of
“Condensed Description of the Hewlett-Packard Interface
Bus”, -hp- Part No, 59401-90030, Microfiche Part No.
59401-50094.

Table 3-2. Interface Functions.

tdentification Descriptign
SHE MNo source hangshake capability
A1 Acceptor handshake capshility
T¢ Mo talker capability
L2 Basic listener
SR No service request capability
RL Remore/locel capabitity
PPY Mo parallet pott capability
DCt Device ciear capabiity
DTe Mo gevice trigger capability
[olr] No controiter capability
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DAV
TRUE

o ®

FALSE
NRFD

TRUE

FALSE
NDAC

TRUE

o @

Note - HP-18 logic is low true
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Table 3-3. Bus Messages.

Event

Comment

@ and

NOTE: Events @ through

The interval between A and

B indicates when one byte of
information is on the data lines,
2101 through DIO8.

NOTE

For the remainder of this explanag-
tion,, the term ‘‘data” refers io
one byte of information f{one
seven-bit ASCH character).

Listenaer indicates he is ready to
recejve data.

Source recognizes listener is ready
for data, places a new character
on theDID lines and indicates to
the listener the data on the D0
{ines is valid.

Listener recognizes the data is
valid and indicates to the source
he is not ready for any new
data. The listener accepts the data
on the DO tines to store internal-
ly after NRFD goes true.

The listener indicates to the
source that he has stored internal-
ly the data on the DIQ lines.
When the data is stored, internal
processing begins,

Source recognizes that the listener
has accepted and stored internally
the data on the DIQ lines. Source
removes the data vaiid indication
by setting DAV false in prepara-
tion for placing the next byte of
information on the DIO lines.

Listener recognizes thar the
spurce  has  acknowledged  its
acceptance of the date and
removes the data accepted indi-
cation. Listener continues to
process the internally stored data,

When the listener completes pro-
cessing the internally stored data,
the, listener sets NRFD false
which indicates he is ready o
receive the next byte of informa-
tion,

must occur for each byte of

information transterred between devices on the HP-18.

Function Massage Description
Device Data Transfers device-dependent infor-
Communications mation from one device to ong or
maore devices gn the Bus.

Trigger Causes a group of selected devices
to simuftanegusty initiate a set of
device-dependent actions,

Clear Causes an instrument 1o be set to
a predefined state {a certain
range, function, etc.).

Remote Permits selected devices to be set
to remote operation, allowing
parameters and device characteris-

Davice tics to be controlled by Bus
Control Messages.

Local Causes selected devices to return
to local {front panel} operation.

Locat Disables  local  ifront  panel}

l.ockout controls of selected devices.

Clear Returns all devices to locat (front

Lockout panel} control and simultaneously

& Locsal clears the Local Lockout Messags.

Require indicates a device’s need for inter.

Service action with the controller.

Status Presents status information of a

Byte particular device; one bit indicates
whether or not the device current-

Interrupt ly requires service, the other 7
and bits (optional} are used to indi-
Device cate the type of service required,
Status

Status A single hit of device-dependsnt

Bit status information which may be
legically combined with status bit
information from other devices
by the controller.

Passing Pass Fasses bus controller responsibili-

Control GCantrof ties from the current controller to
a device which can assume the
Bus supervisory role.

2ail Abaort Unconditionally  terminates Bus

Cut communications and returns con-

trol to the systemn controller.,

Figure 3-2, HP-IB "Handshake” Sequence of Events.
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3-70. Messages are the means by which devices communi-
cate on the HP—IB. Table 3-3 lists the Bus Messages by Bus
function and provides a description of each.

3-711. HP-1B Remote Operatien.
3.72. The HP-IB Remote Enable (REN) line controls the

instrument’s mode of operation, LOCAL or

REMOTE.

With no input on the REN line, it is held high by an
internal puilup maintaining the 3335A in the LOCAL mode
of operation. When the 3335A listen address is transmitted,
the REN line is puilled low causing it to go into the remote
control mode. The REN lines does not have internal storage
and must be held in the low state as long as remote opera-
fion is required. Once the 3335A has been put into the
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REMOTE mode of operation, it can be unaddressed, and
it will remain in REMOTE operation until the REN line
is released or the LOCAL key is pressed.

3.73. When the REN line is low and the 33335A is
addressed, the instrument goes into the REMOTE mode
and the following things take place.

a. The front panel REMOTE annunciator lights.

b. The front panel controis (ex.ept POWER and the
impedance switch) are disabled. When addressed to listen,
the 3335 A will accept REMOTE instructions.

c. The output parameters established by keyboard con-
trol in the LOCAL mode are retained in the REMOTE
mode until remotely changed.

3-74. When the HP-1B system controller releases the REN
line, the following things take place:

a. The front panel REMOTE annunciator goes out and
the 3335A output parameters remain as last programmed
in the REMOTE mode of operation.

b. The 3335A will no longer respond to remote instrue- .
tions. It will respond to its listen address and the unlisten
command.

3-78. Addressing to Listen. All instruments using the HP-1B

share a common set of data and control lines because
they are connected in parailel. Since the system controller

must be able fo communicate with individual instruments
on the bus, each instrument is given a unique address. The
address is a 7-bit ASCII character (byte) which a given
instrument recognizes and responds to.

3-76. When addressing instruments, the system controller
puils the ATN line low to get the attention of all instru-
ments on the bus. Tt then gives the ASCH coded address for
one of the instruments on the bus. When the addressed
instrument acknowledges receipt of the address by the
“handshake” sequence, the controller clears the address
code and addresses another instrument if more than one is
to receive the same data. When the last addressed instru-
ment acknowledges receipt of its address, the controlier
releases the ATN line and clears the last address code. With
the ATN line released, the HP-IB is in the data mode. The
addressed instrumentis respond by accepting data placed on
the bus using the “handshake™ sequence. This data
programs the functions of the instruments.

3-77. The 33335A functions only as a listener on the HP-1B,
It accepts instructions from the controller and responds by
establishing the output parameters programmed. The
3335A can be addressed (or unaddressed) in either the
LOCAL or REMOTE control mode. Note that the 3335A
will not go to Remote unless it is addressed to listen and
the REN line is low.

3-78. Changing the Listen Address. The 3335A is shipped
from the factory with a listen address of ASCII character
8 (octal code 044). This address can be changed by
changing the positions of the rear panel listen address

Section HI

switches 1 through 5 which control address lines Al
through A3 Table 3-4 lists the listen addresses obtainable
and the switch positions required to set each address. The
addresses are provided in ASCII, Octal, Decimal and Hex-
adecimal codes. The upper position of the switch corres-
ponds to “17, the lower position to “0”. These positions
correspond to the one’s and zero’s of Table 3-4. When
changing the listen address, verify that the new address does
not conflict with that of another instrument on the bus.

Table 3-4. Listen Addresses.

HP-18

instrument

Listen

Instrument

Ad_dress Listen Address

Switches
BE 4 3 2 1 ASCIHI Qctal Decimat Hex
0 00O00OC sP 040 32 20
¢ 0 0.0 1 ! 041 33 21
¢ 00610 " 042 34 22
8001 ¢ # 043 35 23
0100 % 044 36 24
g 010 ¢ % 045 37 25
001 1C0 % 046 38 26
001 1 1 ! 047 39 27
01000 ( a50 40 28
0t &0 H 051 41 29
c 1010 * 052 42 2A
o1 e 11 + 063 43 2B
01100 ! 654 44 2C
01101 — 0B5 45 2D
o1 116 . 056 46 2E
01 1 % 1 / 067 47 2F
14 000 ¢ GB0 48 30
1000 1 1 061 48 31
T80 10 2 062 50 32
t 00 11 3 063 51 33
10100 4 {64 52 34
T 01 61 5 065 53 35
T 0t 10 6 066 54 36
101 11 7 067 j515) 37
11060 8 070 56 38
1T 1 0 8 1 9 071 57 39
110 10 : 072 58 3A
11 0 1 1 ; 073 59 38
111006 < 074 60 3C
1T 1 1 0 1 = 075 61 3D
1711 140 > 078 62 3E

D D D D D | POSITION
Q POSITION
54 3 2 |

3-79. Unaddressing. Once the 3335A is addressed to listen,
it will remain addressed until it is “unaddressed” or cleared
by the system controller. There are several ways to clear an
address:

a. By giving the “Unlisten” comand (UNL, 077 Octal,
ASCH 7} this command must be given in the HP-IB com-
mand mode (ATN Hne low).

3-13
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b. By pulling the IFC (Interface Clear) line low. This
asynchronously clears all instrements on the bus.

¢. By giving the “GO TO LOCAL” commang (GTL,
001 Octal, ASCIT “SOH™).

d. By tuming the instrument off,

3-80, HP-iB Bus Commands. The Bus Commands are
divided into three categories:

a. Unaddress Commands (UNL and UNT)

b. Universal Commands (LLO, DCL, SPE, etc.)

¢. Addressed Commands (SDC, GTL, GET, etc.)
The 3335A will not respond to all of the bus commands. [ts
operation is unaffected by a command it does not recog-
nize. The commands it will respond to are UNL (Unlisten),
LLO (Local Lockeout), DCL (Device Clear), SDC (Selective
Devige Clear) and GTL (Go To Local). Each of these com-
mands is listed above following its respective command
category.

3-81. PROGRAMMING.

3-82. Programming of the 3335A functions is by means of
data messages sent by the system controller over the HP-IB,

Table 3-5. Programming Codes.

ASCIT Octal Decimat | Hexadecimal
KEY Character | Code Code Code
STORE S 123 83 53
RECALL R 122 82 52
FREQUENCY F 106 70 46
FREQ INCR | 11 73 49
AMPLITUDE A 10 65 a1
AMPTD INCR | 111 73 49
@ INCR P 120 80 50
SWEEP WIDTH W 127 87 57
DISPLAY LAST L 114 16 4C
ENTRY
4] 0 060 48 30
1 1 061 49 31
2 2 062 50 32
3 3 063 51 33
4 4 Q64 52 34
5 5 066 53 35
6 [+ 066 54 36
7 7 087 55 37
8 8 070 56 38
9 o4 071 57 38
056 46 2E
BACK SPACE B 102 66 42
CLEAR C 103 87 43
MHz/—dBm it 118 7 40
kHz/+dBm K 113 75 48
Hz/deg H 110 72 48
INCR T U 125 85 55
INCR { D 104 68 44
GOTO START G 167 7% 47
FREQ
START 19 SEC X 130 88 58
SINGLE
START 50 SEC Y 131 89 59
SINGLE
START AUTO 4 132 90 HA
STOP O 121 a1 1
- 055 45 2D
**Sep Paragraph 3-81 T 124 84 54

3-14
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These messages are composed of two parts — the address
command and the program information. The address com-
mand contains the “talk” and “listen” addresses of the
devices involved, here the controller tatk address and the
3335A Hsten address. The program information contains
the codes of the 3335A keys to be programmed. Syntax of
the address command portion of the data message is
dependent on the controlier used {see manual of the system
controller). Syntax for the program information portion is
comprised of the program codes listed in Table 3-5.

3.83. Each programming code is a single 7-bit word or
“byte”. Table 3-5 lists each front panel key that is program-
mable and lists the programiming code by ASCII character
and corresponding octal, decimal and hexidecimal equiva-
lant. The last two entries of the table (— and T) are codes
programmable but do not represent front panel keys. The
“_7" allows for ease in programming amplitudes since nega-
tive amplitudes can be preceded by the minus sign and alf
amplifudes finalized with the + dBm key (K) from the
HP--IB. The character T is discussed in the following para-
graph.

3-84. A special operating condition is obtainable by using
the programming code ASCIL character *“T”. This HP-IB
command sets the attenuator to the straight-through posi-
tion and the impedance to the 50 ohm mode. A change of
amplitude cannot be programmed but the digits 1 through
7 will introduce the attenuator pad corresponding to the
“AT” line associated with the programmed digit (ie.,
programming the digit 4 causes the AT4 line to go low and
introduce the 10 dB pad associated with line AT4}. Pro-
gramming a O sets the attenuator siraight throupgh again
once a pad has been introduced. The digit 8 programs the
50 ohm output while the digit 9 programs the 73 chm out-
put. To return to normal amplitude control, the code C
(CLEAR) must be programmed Lo exit the special operating
condition. A summary of the “T” special operating codes
and their function is shown in Table 3-6.

3-85. The 3335A will respond to programming codes only
when it is addressed to listen in the remote mode. Front
panel key instructions can be entered in any order desired
by the programmer. The function key instruction must pre-
face a data entry for that function. An entry instruction
must follow the data to complete programming of the fune-
tion changing that particular operating parameter. The key
instruction sequence of a program is identical to the key
activation sequence when operated manually. Examples of
program datp messages using a 9830A and 9825A calculator

3-86. Examples illustrating complete programs using a
9830A and 9825A calculator fo program various para-
meters and functions of the 3335A are shown in Figure 3-4.

3-87. Programming the Increment Functions. Special
attention to the programming of the ampiitude, frequency
and phase increment functions is required because the same
instruction {ASCI} character I} for increment is used. The
increment parameter programmed depends on the instru-
ment’s operating function prior to the “I” instruction. If
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the 3335A is in the frequency mode prior to the “I7
instruction, FREQ INCR is programmed; if in the ampli-
tude function prior to the “I" instruction AMPTD INCR is
programmed; if in the phase mode, ¢ INCR is programmed.
If the instrument is not in the frequency, amplitude or
phase mode, an “I” instruction is ighored. To ensure the
increment is properly programmed in either frequency or
amplitude, it is recommended the increment instruction (1}
be preceded by the amplitude or frequency function
instruction (A or F).

Section 1H

NOTE

¢ INCR can be programmed directly by the
ASCH character P.

The instruction “P1” is fegal but can be performed by just
“P” to program ¢ INCR (see Table 3-5). The two left-most
9830A and 9825A examples in Figure 3-3 illustrate fre-
quency programmed immediately preceding the increment
instruction “I” and an “FI” instruction is not required.

Table 3-6. Special Attenuator Program Codes.

AT7 ATB ATS AT4 AT3 AT2 AT1 ATQ

Code 4G dB 20dB 20dB 16 dB 4 dB 2dB 2dB 50 (/75 &
T 1 1 i 1 1 1 1 1
@ 1 1 t 1 1 1 H il

1 1 1 1 1 1 1 @ x
2 1 1 1 1 1 1] 1 *x
3 1 1 i 1 0] 1 1 "
4 1 1 i @ 1 1 1 o
5 1 1 1] 1 I 1 1 b
4] 1 @ 1 1 1 1 i **
7 @ 1 K 1 I 1 1 **
8 = EX ) ® % ER 3 o~ % o * % 1
9 ¥ LR *® * ¥ * ¥ * % +* % a
Cc KRETURNS TO NORMAL AMPLITUDE OPERATION

1 = Straight Through

? = Pad Introduced

** = Same As Previous State

Tahle 3-7. Attenuation Actuated, 50 Ohm Cutput Level.

Qutput Pacls Output Facis
Levei Attenuation Actuated Level Attenuation Actuated
{dBm} GET {dB} {dBm) (dB} {dB}

+13.01 o] 0 —36.99 50 20,20,10

+11.01 2 2 —38.99 52 20,20,10,2

+ 9.01 4 2,2 40,99 54 20,20,10,2,2

+ 7.0 6 4,2 —42.99 56 20,20,10.4.2

+ 5.01 8 4,2,2 -44,99 58 20,20,10,4,2,2

+ 3.01 10 10 46,98 60 40,20

+ 1M 12 10,2 -48.99 62 40,20,2

- .99 14 10,2,2 —50.99 84 40,20,2,2

- 2.99 16 10,4,2 52,99 66 40,20,4,2

— 499 18 10,4,2,2 —54.99 68 40,20,4,2,2

- 8,89 20 20 —56.88 70 40,2G,10

— 899 22 20,2 -58.99 12 40,20,10,2

—10.,9¢8 24 20,2,2 —60.99 74 40,20,10,2,2

- 12,89 26 20,4,2 -§2.98 76 40,2¢,10,4,2

-14.99 28 40,4,2,2 —64.99 78 40,20,10,4,2,2

—16.99 30 20,10 -66.98 80 40,23,20

—18.95 32 20,10,2 -68.89 82 40,20,20,2

- 20,99 34 20,10,2,2 —70.88 84 40,20,20,2,2

—22.99 36 20,10,4,2 —12.89 86 40,20,204,2

- 24,99 38 20,10,4,2,2 —74.9% 88 40,20,204.,2,2

-26.98 40 20,20 - 76.99 80 40,20,26,10

—28.99 42 20,20,2 —78.98 a2 40,20,20,10,2

-30.99 44 20,20,2,2 --80.89 94 40,20,20,10,2,2

-32.9¢ 46 20,20,4,2 -82.89 396 40,20,20,10,4,2

—34.89 43 20,20,4,2,2 | —84.99 98 40,20,20,10,4,2,2

Rev. A 3-14a
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3-88. Programming Amplitude to Maximize Attenuator
Life. The attenuator assembly of the 3335A introduces an
attenuator pad by use of an electro-mecheanical mechanism.
As with any mechanical system, the more it is used, the
greater the wear on the system. A programmer can mini-
mize the mechanical wear on the 3335A attenuator by
carefully selecting amplitudes which require minimum oper-
ation of the attenuator. Table 3-7 indicates the 50 ohm out-
put level, the attenuation introduced by the attenuator and
which pads are actuated to accomplish it. Note that the
attenuator attenuates in 2 dB steps while amplitude changes
from +.01 dB to +1.99 dB are realized electronically by the
leveling loop circuit (A6 Assembly -~ Section VIII Service
Group M). Programming amplitudes within the 1.99 d&B
capability of the leveling loop and/or selecting amplitudes
that minimize pad actuations will increase attenuator life.
Table 8.N-1 in Section VIII Service Group N provides a
detailed indication of the attenuator pads selected for a
particular programmed amplitude for both 50 ohm and 75
ohm output impedances.

3-89. Unaddressed or Local Operation When Connected To
the HP-1B.

3-90. If the 3335A is connected to the HP-IB and operated
focally or operated in remote but not addressed to listen,
interruption of the display/keyboard scan and the sweep
mode function can ogcur. The instrument is controlled by
one microprocessor. The processor must service the instru-
ment function and also handle the HP-IB lines. When the
ATN line is true or when the 3335A is addressed to listen,
microprocessor responds to every DAV handshake. As each
data byte is piaced on the bus, DAV is pulled true which
activates the 3335A HP-IB interrupt request line (IRQ) to
the controller section. This causes the controller to inter-
rupt -the scan and sweep operation and service the interrupt
request before returning to local operation of the 3335A
functions, If' a long data string is sent on the HP-IB, a data
byte rate can be achieved when the 3335A controller has
only time to service the interrupt requests. At this point
the 3335A controller cannot properly service the basic
instrument. The following symptoms can cccur; display
completely or partially blanks, a keyboard entry is not
recognized, sweep output is not linear, and the auto, single
10 or 50 second sweep in the sweep mode exceeds the
time interval.

3-81. Telecommunications.

3-92, There is an amplitude blanking feature and a special
sweep feature which make the -hp- 3335 A especially suit-
able for applications in the telecommunications industry.
These features are standard and appear on all instruments.
On instruments equipped with Options 002, 003 or 004,
the special sweep is switch selectable. Each feature is de-
scribed separately in the paragraphs that follow.

3-14b Rev. A
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NOTE

No instrument with a Sserial number below
1604400376 is equipped with ¢ TELECOM-
MUNICATIONS SWEEP Switch.

3-93. Amplitude Blanking. This feature causes the output
amplitude to be blanked for 20 msec whenever a new fre-
quency is entered or whenever the INCREMENT or DE-
CREMENT controls are actuated. Since the amplitude is
blanked, no signal will appear at the output during the time
that the frequency is changing. This allows the instrument
to be stepped from one channel to another without gener-
ating spurious signals that might interfere with operating
channels. Amplitude Blanking is implemented by modifing
the instrument internally. Only gqualified service personnel
can do the meodification safely. Hazardeus voltages are
exposed when the top cover is removed. The procedure for
implementing this feature is presented on the apron page
of Figure 8-D-1 in Service Group D.

I WARNING I

Since access to the Amplitude Blanking Switch
requives removal of the top cover, this feature
should be implemented only by qualified ser-
vice personmel. Hazardous voltage are exposed
when the top cover is removed.

3-94. Telecommunications Sweep. This sweep is reatly a
modification of the AUTO sweep. The amplitude is blanked
for 20 msec after each step and the duration of each step is
extended so that the time duration of the step plus the 20
msecs blanking equals 4 seconds. Since the AUTO sweep
consists of 100 sieps, the total sweep time is extended to
400 seconds or 6.7 minutes. Blanking the amplitude pre-
vents the -hp- 3335A from outpuiting spuricus signals
while it is changing frequencies. The long time duration
allows certain Selective Level Measuring Instruments to
track the -hp- 3335A output frequency in an open loop test
configuration {e.g. — see see Operating Manual for the -hyp-
3745A/B Selective Level Measuring Set). If the output is
displayed on an oscilloscope, a slight overshoot will be
observed at the beginning of each frequency step. This is
normal and will cause no problems in the fracking applica-
tion for which this operating mode was designed. On instra-
ments equipped with Options 002, 003 and 004, the
communications sweep is implemented by moving the
TRACK/ NORM switch, located on the rear panel, to the
TRACK position. On standard instruments, it is implement-
ed by modifying the instrument internalty. Only qualified
service personnel can do the modification safely. Hazardous
voltuges are exposed when the top cover is removed. The
procedure for implementing this feature is presented on the
apron page of Figure Group D,
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WARNING |

Only qualified service personnel should imple-
ment the special sweep. Hazardous voltages are
exposed when the top cover is removed.

Saction 1l

NGTE

The single sweep operating modes should not
be used while the telecommunications sweep is
implemented. While the frequencies of the
single sweeps are correct, the gmplitude is
higher than the level displayed and somewhat
unpredictable.

TO BUS

CUTPUT ______J g

UMNLISTEN
COMBAND

CONTROLLER
TALK ADTIRESS

3338A
LISTEN
ADDRESS

ADDRESS
COMMAND
P ———

QUTPUT

TG BUS

(INCLUDES THE
UNLISTEN COM-

MAND AND CALCULATOR
TALK ADDRESS. THE OUT-
PUT CODE 7 CAN BE
OTHER DIGITS!
3335A

LISTEN

ADDORESS
{DECIMAL
EQUIVALENT!

WHY 784,

9830A Cateuletor program data message to establish an outout
frequency of 12 kHz and frequency increment of 50O Mz,

33364
ADDRESS PRCGRAM
COMMAND INFORMATIOMN
s, s Py

CMD7UST.F12K1508 K

L— Hz ENTRY KEY
FREQ INCR ENTRY

OF 500

FREQ INCR [NOTE
FWAS PROGRAMMED
PRECEDING THE I}

kHz ENTRY KEY

FREGQ ENTRY
OF 12

PUTS INSTRUMENT N THE
FREQUENCY FUNCTION

982BA Calculator program data message to establish an outpur
frequency of 12 kHz and frequency increment of 500 Hz.

333BA

PROGRAM

INFORMATION
e,
F1281508H"

SAME AS THE 9830A
APPLICATION

8825A Cafculator program data message to establish an auto
gweep with SWEEP WiDTH of 1.5 kHz centered on 58 MHz.

L START AUTO KEY

MHz ENTRY KEY

OUTPUT a
TO BUS

UNCLUDES THE

UNLISTEN CMD !
AND CALCULATOR i
TALK ADDRESS. THE i
GUTPUT CODE 7" CAN
BE OTHER BIGITS.)

FREQUENCY ENTRY

i——-———«-——— FREQUENCY FUNCTION

kHz ENTRY KEY

3235A LISTEN s
ADDRESS (DECIMAL,
EQUIVALENT]

e SWEEP WIDTH ENTRY

SWEEP WIDTH
FUNCTION

9825A Calculstor program data msssage 10 end sweep mode
operation and reprogram frequency to 25 kHz, ampiitude to
+9 dBm.

WHT 704, "OF 25K AQK”

.
+Bm ENTRY KEY

ODRESS
ADI e AP LITUDE ENTRY

COMMANG

AMPLITUDE FLINCTION

xHz ENTRY KEY

e FEREQUIENCY ENTRY

s EREQUENTY FUNCTION

STOPS SWEEP MODE
T OPERATION

Figure 3-3. 9830A/9825A Program Data Messages.
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EXAMPLE 1.

Programming a fixed freduencv, e.g., 12.34 MHz:

9830A PROGRAM

EXAMPLE 2.

Programming a fixed amplitade, e.g., --40.01 dBm:

9836A PROGRAM

EXAMPLE 3.

Programming a fixed frequency increment, eg., 4 kHz:

B830A PROGRAM

EXAMPLE 4.

Programming a frequency to be enfered from the calculator keyboard:

9830A PROGRAM

9826A PROGRAM

982B6A PROGRAM

9826A PROGRAM

9825A PROGRAM

Figure 3-4, 9830A/9825A Program Examples.

Rev. A
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EXAMPLE 5,

Programming

EXAMPLE 6.

an amphitude to be entered from the calculator keyboard:

9830A PROGRAM 9825A PRCGRAM

NOTE

The + dBm programming code is used for both g negative and positive ampliftude entry
since the 33354 will recognize a negative sign entered by the cajculator.

Programming a frequency sweep--all parameters entered from the caleulator keyhoard:

9830A PROGRAM 9825A PROGRAM

NOTE

If you prefer to enter center frequency and sweep width rather than start and stop fre-
quencies, make the following changes to the respective Hnes of the Example 6 programs:

9830A PROGRAM CHANGES 9825A PROGRAM CHANGES

Figure 3-4. B830A/9825A Program Examples {Cont'd),
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EXAMPLE 7.

EXAMPLE 8.

Programming an amplitude sweep--all parameters entered from the calculator keyboard:

9830A PROGRAM 9826A PROGRAM

Figure 3-4. 9830A/9825A Program Examples (Cont'd).









