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SAFETY SUMMARY

The feilowing gensra! safety precautions must he obsarved during all phases of operaticn, service, and rapair of this
instrument, Failure to comply with these precautions or with specific warnings elsewhers in this manual violates -
safety standards of design, manufacture, and intendad use of the instrument. Hewlatt-Packard Company assemes no
liability for the custemer's failure to comply with thess requiremants. This is a Safety Class 1 instrument.

GROURD THE INSTRUMENT

To minimize shock hazard, the instrument chassis and cabinet must be connected to an eiec-
trical ground. The instrument is equipped with a three-conductor ac power cable. The power
cable must either be plugged into an approved three-contact electrical ocutlet or used with a
three-contact to two-contact adapter with the grounding wire (green} firmiy connected to an
electrical ground (safety ground) at the power outlet. The power jack and mating plug of the
power cable meet International Electrotechnical Commission (IEC) safety standards.

DO NOT OPERATE IN AN EXPLOSIVE ATMOSPHERE

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

KEEP AWAY FROM LIVE CIRCUITS

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

~ DO NOT SERVICE OR ADJUST ALORE

Do not attempt internal service or adjustment unless another person, capable of rendering first
aid and resuscitation, is present.

DO NOT SUBSTITUTE PARTS OR MODIFY INSTRUMENT

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

DANGERGUS PROCEDURE WARNINGS

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

‘ WARNING l

Dangerous voltages, capable of causing death, are prasent in this instrument. Use ex-
trame caution when handling, testing, and adjusting.
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SAFETY SYMBOLS

General Definitions of Safety Symbuis Used On Equipment or in Manuals.

| WARNING I

NOTE:

Instruction manual symbol: the product will be marked with this
symbol when it is necessary for the user to refer to the instruction
manual in order to protect against damage to the instrument.

Indicates dangerous voltage (terminals fed from the interior by
voltage exceeding 1000 voits must be so marked).

Protective conductor terminal. For protection against electrical
shock in case of a fault. Used with field wiring terminals to in-
dicate the terminal which must be connected to ground before
operating equipment.

Low-noise or noiseless, clean ground (earth) terminai. Used for a
signal common, as well as providing protection against electrical
shock in case of a fauit. A terminal marked with this symbol must
be connected to ground in the manner described in the installation
{operating) manual, and before operating the equipment.

Frame or chassis terminal. A connection to the frame (chassis) of

the equipment which normally includes all exposed metal struc-
fures. -

Alternating current (power line). -

Direct current {power line).

Alternating or direct current (power line).

The WARNING sign denotes a hazard. It calls attention to a pro-
cedure, practice, condition or the like, which, if not correctly per-
formed or adhered to, could result in injury or death to personnei.

The CAUTION sign denotes a hazard. It calls attention to an
operating procedure, practice, condition or the like, which,if not
correctly performed or adhered to, could result in damage to or
destruction of part or all of the product.

The NOTE sign denotes important-information. It calls attention

to procedure, practice, condition or the like, which is essential to
highlight. :
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Model 3325A

General Information

SECTION |
GENERAL INFORMATION

1-1. INTRODUCTICN.

1-2. The Operating and Service Manual contains infor-
mation required to install, operate, test, adjust, and serv-
ice the Hewlett-Packard Modet 3323 A Synthesizer/Func-
tion Generator. The Operating Manual supplement is a
copy of the first three sections of the Operating and Serv-
ice Manual, plus the Operational Verification procedures
from Section IV. The supplement should be kept with
the instrument for use by the operator. The part num-
bers of both the Operating and Service Manual and the
Operating Manual supplement are shown on the title
pages,

1-3. Also shown on the title page of this manual is a
Microfiche part number. This number can be used to
order 4 x 6 inch transparencies of the Operating and
Service Manual. Each Microfiche contains up to 96
photo-duplicates of the manual pages. The Microfiche
package includes the latest Manual Changes supplement
as well as pertinent Service Notes,

1-4. Additional copies of the Operating and Service
Manual, Operating Information Supplement, or Service

% Notes can be ordered through your nearest Hewlett-

Packard Sales and Service Office. (A list of these offices
is provided at the end of this manuai.)

1-5. INSTRUMENT DESCRIPTION.
I-6. The Model 3325A Synthesizer/Function Generator

produces the foilowing signals at a minimum frequency
of 1 pHz and maximum freqguency of:

Sine wave 20 MHz
Square wave 10 MHz
Triangile 10 kHz
Positive slope ramp 10 kHz
Negative slope ramp 10 kHz

Frequency may be selected with up to eleven digits of
resclution. Output amplitude is 1 mV to 10 V peak-to-
peak. The output level may also be selected or displayed
in V rms or in dBm (50 ohms). Any function may be dc
offset up to £ 4.5V, or the output may be dc only up to
+5 V. An optional high voltage output produces up to
40 V p-p into =500 ohms load.

1-7. Frequency sweep of all functions is provided in
linear or tog sweep, at sweep times of 10 milliseconds to
99.99 seconds for linear sweep. Maximum time for log
sweep is 99.99 seconds and minimum time i3 2 seconds
for single log sweep and 0.1 second for continuous log
sweep. Single linear sweep may be up or down, while

" continuous sweep is up/down/up, etc., in the linear

meode and up/up, etc., in log mode.

1-8. The Model 3325A is fully programmable through -
the rear panel Hewlett-Packard Interface Bus (HP-IB)
connector. A device such as a programmable calculator
is capable of remotely controlling the 3325A. Interface
information is given in Section I of this manual, and
programming information is in Section II1.

1-9. SPECIFICATIONS.

i-10. Instrument specifications are listed in Table 1-1.
These specifications are the performance standards or
limits against which the instrument is tested, Any.
changes in specifications due to manufacturing, design
or traceability to the U.S. National Bureaun of Standards
are included in Table 1-1 of this manual and/or the
Manual Changes Supplement.

§-11. SUPPLEMENTAL OPERATIKG IRFORMATION.
{-12. Table 1-2 contains information describing generai
operating characteristics of the 3325A. This informa-
tion i§ suppiemental operating information and is not to
be considered as specifications.

1-13. REMOTE CONTROL.

1.14. Table 1-3 lists the HP-IB interface capabilities of
the Model 3325A. in conformity with IEEE Standard
488-1978, ““Standard Digital Interface for Programmable
Instrumentation’, HP-IB response times are given in
Table 1-4.

1-15. GPTIONS.

1-16. The following options extend the frequency
stability and output amplitude capabilities of the Model
3325A;

Option 001
Onption 002

High Stability Frequency Reference
High Voltage Qutput -

The following options indicate the line voltage to which
the instrument was set at the factory:

Option 100 Nominal 106 ¥V ac
Option 120 Nominal 120 V ac
Option 220 Nominal 220 V ac
Option 240 Nominal 240 V ac

-1
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Table 1-1. Specifications.

FURKCTIONS AKD FREQUERCIES AMPLITUDE ] § ¢
Amplitude Accuracy with no Attenuation {Attenuator £
Sine Wave: range 1} irto 50 ohm Load. (No D.C. offset) T
Signal Output (Front or Rear Panel): —
O.G0C 001 Hz to 20 999 999.999 Hz ' Function and’ Tolerance relative to -
frequency range programmed amplitude
Auxiiiary Qutput (Rear Panal): B
21 000 000,000 Hz to 60 999 999.998 Hz Sine Wave R
Underrange to- 18 000 000.0C1 Hz .001 Hz to 100 kHz + 0,1 dB
Fai”
. Square Wave -
Square Wave: 0.000 0C1 Mz to 10 999 933.999 kg 001 Hz to 100 kHz + 1.0% ‘
Triangle: 0,000 001 Hz to 10 $99.899 999 Hz Triangle E
. . .001 Hz to 2 kHz + 1.5%
Positive and Negative Slope Ramp: 2 kHz to 10 kiz + 5% E
0.000 CO1 Hz to 10 989.989 999 Hz : b
) Ramps .
FREQUENCY BESOLUTION 001 Hz to 500 Hz + 1.6% @
. 500 Hz to 10 kMz + 10%
1 Mz for frequencies below 100 kHz ) o
1 mHz for frequencies 100 kHz and higher Flatness with no attenuation Tolerance relative to .
{Attenuator Range 1} into programmed amplitude at
FREGUENCY ACCURACY {Standerd Instrument) : a 50 Chem load 1 khkz o
+5 x 10°% of selected value (20° tc 30°C) Sine Wave ‘
100 kHz to 20 MHz + 0.3 dB 7&
FREQUERCY STABILITY {Standard Instrument) '
Square Wave o
+6 x 10 per year (20° s 30°C) 100 kHz to 10 MHz £ 10% =
SIGHAL CHARAGTERISTICS Amplitude accuracy with Tolgrance relative to s
. D.C. offset and no programmed ampiitude. b
Sine Wave: attenuation {Range 1) into
Harmonic Distortion reiative 1o the amplitude of the a 60 ohm load. i o E
fundamental fraquency at fuil output on each range : ’& T
Sine Wave " g
Fundamerital No Harmoric 001 Hz to 100 kMz + 0.3dB o
Frequency Greater Than :
Square E
0.1 Hz to B0 kHz - 65 dB 001 Hz to 100 kHz + 3% M
50 kHz to 200 kHz " —-60dB o
200 kHz to 2 MHz -~ 40 dB Triangle e
2 MHz to 15 MHz ~30 dB 001 Mz to 2 kKHz + 4%
18 MHz to 20 MHz - 25 dB 2 KHz to 10 kHz + 6% o
=
‘ . ' . ) Ramps
Spurious: All non-harmonically related output signals wilt 001 Hz to 800 Hz + 4% E
be more thar 70dB belaw the carrier {(-60dB with DC off- 500 Hz tg 10 kHz » 11% [ el
set), or less than -8CdBm, whichever is greater.
Phase Noise: = -60dS (Option 001 Only) for a 30kHz Attenuator Accuracy (these Tolerance %'elative‘to E
. . errors are additive with the programmed amplitude.
hand centerecf' on a 20MHz carrier {excluding = 1Hz amplitude accuracy errors} o
. about the carrier), -
Square Wave: : 001 Hz to 20 kHz
Ri . o o Attenuator Range 1 N¢ Error |
ise/Fall Time: = 20 nanoseconds, 10% to 30% at fuli ooy s
output .001 Hz to 100 kHz o
Symmetry: < .02% of period + 3 nanoseconds _At;e?:ator;aanges + 0.1 dB }FE'
Gvershoot: £ 5% of peak to peak ampiitude at fuil output o8 o
Triangle: 100 kHz to 10 MHz -
Attenuator ranges + G.2 dB
Linearity, 10% to 90%, best fit straight line: : 2 through 8 } ,E;;
+ 0.05% of full p-p cutput for each range e
L 10 MMz to 20 MHz
Ramps (Positive or Negative Slope): Attenuator ranges + 0,2 dB l":.'"q?,w
. 10 o " , — s 2 through 4 '
E;:cn?:l;l;y_, ‘Eoiif tcz ?O %, b:st fit straight line: + 0.05% Attenuator ranges . 0.5 dB —
o put for sach range 5 through 8 |-
Retrace Time: = 3 microseconds, $0% to 10% .
Ramp Period Variation: < + 1% of period, maximum =

&

1-2
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General Information

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

Accuracy of DC Offset {into 50 ohms):

DC Onidy {No AC Function): =
put for each range”

0.4% of fuil peak out-

*Except lowest attenuator range where accuracy is =
20 uV.

DC + AC, =1 MMz +1.2%, Ramps +2.4%

DC + AC, >1 MHz: £3%

AMPLITUDE MODULATION (of Sine Function only)

Modulation Envelope Distortion: — 30 dB to 80% moduia-

tion at 1 kHz, O V dc Offset

PHASE OFFSET

Range: +719.9° with respect to arbitrary starting
phase, or assigned zero phase

Resolution: 0.1°
Stability: £ 1° phase/°C
Increment Accuracy: +0.2°

PHASE MODULATIOR

Linearity {Sine Function): = 0.5%, best fit straight line

SYHC 0GTRUT

Output Levels into 50 ohms:

Square wave with V. = + 12V, V5 + 0.2V

X DRIVE DUTPHT

Ampiitude: 0 te + 10 V dc linear ramp proportional to
sweep frequency {sweep up onty}

Linearity, 10% to 90%, best fit straight line:
+0.1% of final value, Specitied for all knear sweep
widths which are integral muttiples of the minimum
sweep width for each function and sweep time.

OPTION 001

HIGH STABILITY FREQUENCY REFERENCE

Ambient Stability: 5 % 10%10° 10 BE°C referenced to
+30°C)

Aging Rate: =5 x 108 per week {after 72 hours
continuous operation)
=1 x 1077 per month (after 15 days
continuous operation)

GPTION 002
HIGH VOLTAGE DUTPUT

Frequency Range:
Sine and Square Wave: 1 aHz to i MHz
Triangle and Ramps: 1 pHz to 10 kHz

Amptitude:
Range: 4mVp-p to 40Vp-p (= 5000, < 500pF load)
maximum output current, + 40mA

Accuracy (at 2 kHzi: = 2% of full output for each
range

Fiatness: = 10% of programmed amplitude

DC Offsen
Range: 4 times the range of the standard instrument

Accuracy: #(1% + 25 mV) of full output for each
range

Signal Characteristics:
Sine Wave Harmcmc Distortion (reiatwe to the fun-
damental frequency at full sutput inte = 500 ohms,
< BOO pF)

Fundamental i No Harmonic

Frequency Greater Than
10 Hz to BO kHz -85 dB
50 kHz to 200 kHz -850 dB
200 kHz 10 1 MHz . - 40 dB

Square Wave:

Risa/Fall Time: =
full cutput with =

128 nanosecends, 10% to 90% at
500 ohm, < 500pF load

Overshoot: < 10% of peak 'amplitude with =500
ohm, < 500 pF load

Table 1-2 Supplemental Information

MAIN SIGRAL QUTPUT

50 ) Impedance

BNC Cennector, switchable to front or rear pane! {not
switchable with Option 002}

May be floated a maximum of 42 V peak {ac + dc}
from chassis (earth) ground

Amplitude Ranges:
All AC Functiens (with no dec offset):

Range | Attenuation Amplitude
No. Faetor {Peak-to-Peak}
1 1 10.00 V to 3.000 V
P4 3 2.889 V10 1.000V
3 10 999.9 mV to0 300.0 mV

4 30 298.9 mV to 100.0 mV
5 100 $9.99 mV t0 30.00 mVY
& 300 29.99 mV to 10.00 mV
7 1000 9.999 mV to 3.000 mV
3 300C 2.8989 mV to 1.0CO0 mV "~

DC Qffsat Only:

Range Attenuation Amplitude

Na. Factor {Peak-to-Peak]

1 1 5.000 V tc 1.500 V
2 3 1.499 V to 500.0 mV
3 10 498.9 mV to 150.0 mV
4 30 148.9 mV 1o 50.00 mV
5 100 48,98 mV to 15.00 mV
8 360 14.89 mV to 5,000 mV
7 1000 4398 mV to 1,500 mV
8 3000 1.489 mV 10 1.000 mV
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Table 1-2. Supplementzl Information (Cont'd).

Model 3325A

AC Function with BC Offset:

Range | Attenuation AC Function Maximum DC Min, DC
No. Factor Amplitude (p-p) {(+ or -} {+ ar -~}
1 1 9.8998 V to 1.000 V 1.000 mV to 4.500 V 1.060 mV

i 3 999.9 mV to 333.4 mV 1.166 V t0 1480V 0.100 mV
3 10 333.3 mY to 100.0mV 333.3 mV to 450.0 mV ¢.100 mV
4 30 99.99 mV to 33.34 mV 116.6 mV to 148.8 mV 0.CG10 mV
5 100 . 33.33 mV 10 10.00 mV 33.33 mV to 45.00 mV 0.010 mV
6 300 9.999 mV 10 3.334 mV 11.66 mV to 14.99 mV 0.001 mV
7 1000 3.333 mV to 1.000 mV 3,333 mV to 4.500 mV 0.001 mVv

High Veltage Qutput Option 002:
Ampiitude and Ranges: 4 times the standard instru-
ment amplitudes

Output Impedance: <2 R at DC to <100 ar 1 MHz

Square Wave Settling Time: <1 ps to settle fo within
J05% of final value for frequencies of 10 Hz te 500 kHz,
tested at full output with no load

FREQUEKCY SWEEP

Sweep Time:
Linear Sweep: 0.01 second to $9.99 seconds _{single
or COftinUoUs;}

Log Sweep:
Single Sweep: 2 seconds to 99.99 seconds
Continuous Sweep: 0.1 second to 98.99 seconds

Maximurm Sweep Width: 1 Hz to maximum frequency of
the functian selected

Minimum Sweep Width {Linear):

Minimum Sweep Width

Sweep Time Sweep Time

Function .01 second | 99.99 seconds
Sine 0.1 mHz 9489.9 mHz
Square 0.05 mHz 499.85 mHz
Triangle 0.005 mHz 49,95 mHz
Ramps 0.01 mHz 39.89 mHz

Minimum Sweep Width (Log): 1 decade

Bhase Continuity: Sweep is phase continuous over the
full frequency range

WARMUP TIME

Standard Instrument: 20 minutes to within specified ac-
curacy

Option 001 High Stability Frequency Reference:
Reference will be within = 3 x 107 of final value 15
minutes.atter turn-on at 25¢C for an off time of less
than 24 hours

AUXILIARY IMPUTS {May be fioated a maximum of £42 V peak jac + del

from chassis igarth| ground}

Reference: For phase-locking the 3325A to an external
frequency reference of 10 MHz or a subharmonic of
160 MHz down to 1 MHz. Level must be O dBm to

+ 720 dBm into BC chms. Rear panel BNC connector.

Amplitude Moduiation Input (Sine Function Oniy):

Muodulation depth at full output for sach range:
0 to 100%

Modulation frequency range: DC to BO0 kHz {C to
21 MHz carrier frequency}

Sensitivity: 5 V peak for 100% modulation
input impedance: 10 kQ
Connector: Rear panel BNC

Phase Modutation:
Maodtiation Frequency Range: DC to 5 kHz

Modulation Dapth

Depth [+ or —}

Function l

Sine 850°
Square 428°
Triangie 42.5°
Ramps I gg°

Inpt Impeéance: 20 k{2

Connector: Rear panel BNC

AUXILIARY QUTPUTS May be floated a maximum of £42 ¥V peak fac + dei

from chassis [earth] ground}
Auxiliary Frequency Output (ac coupled outputh

Fréquency Range: 21 MHz to 60.989 998 288 MHz,
with underrange coverage to 19.000 000 001 Mbiz

Ampiitude: 0 dBm
Qutput impedancé: B0 ohms
Connector: Rear panei BNC

1 Mz Reference Qutput {for phase-locking other in-
struments to 3325A%L

Amplitude: O _dBm

Cutput impedance: 50 ochms

Connector: Rear paneI.BNC
Marker Output {Linear sweep only):

Levels: Migh to Low TTL compatible voltage transition
_at setected marker frequency, swaep up only.

Connector: Rear panei BNC
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Model 3325A

General Information

Table 1-2. Supplemental Information {Cont'd).

X Drive Cutput {Sweep up only):
Amplitude: G to + 10 V linear ramp proportional to
sweep frequency

Connector: Rear panet BNC

Z Biank Output:
Levels {TTL compatible voitage levels):
Lingar Sweep:
Single: Low at start of sweep, High at stop. Re-
mains High until start of next sweep.

Continuous: Low during sweep up, High during
sweep dowrn.

Log Sweep:
Single: Low at start of sweep, High at stop. Re-
mains High untit start of next sweep.

Continuous: Low during sweep. Gees High
momentarily at step frequency.

10 MHz Oven Reference QOutput, Option 001, for phase
locking the 3325A 1o the optional high stability frequency
reference:

Amplitude: ¢ dBm, 30 ohms

Connector: Rear panel BNC. Must be connected to
the rear panel EXT REF IN connector.

REMOTE CONTROL

Hewlett-Packard interface Bus {MP-1B) Control: {HP-IB is
Hewlett-Packard Company’s implementation of IEEE Stan-
dard 488-1978). Time shown is in addition to programming
time.

Frequency Switc_hing ang Settling Time: ™
< 10 ms to within 1 Hz of final value for 100 kHz span
<25 ms to within 1 Hz of final value for 1 MMz span
< 70 ms to within 1 Hz of final value for 20 MKz span
Phase Switching and Settling Time:*

< 15 ms to within 90° of phase lock for 20 MHz fre-
quency change :

Ampiitude Switching Time: ®
< 30 ms to within amplitude specifications

*Times shown are in addition o programming time

GENERAL

Cperating Environment:
Temperature: O° to B56°C
Relative Humidity: <96%, 0° 1o 40°C
Altitude: = 15,000 ft.

Storage Temperature: — 50° to + 75°C
Storage Altitude: = 50,000 ft.

Power Requirements:

100/1 20;‘220.'.240\/“% 5%,—10%,48 to 66 Hz
50 VA, 100 VA with all options, 10 VA standby

Dimensions in miilimeters and {inches):

132.8 (5%} high x 4255 (18%} wide x 487.8
{19-5/8) deep

Weight in kilograms and {ibs}:

Net weight: 9{20)
Shipping Weight: 14.5 (32}

The following accessory options are also available for
the Model 3325A:

Option 907 Front Handle Assembly

Option 908 Rack Mount Flange Kit

Option 509 Rack Mount Flange Kit/Front
Handle Assembly

Option 910 Additional Operating and Service

Manual

§-17. ACCESSORIES SUPPLIED.

1-18. A special connector is supplied with the High
Stability Frequency Reference Option 001 for connect-
ing the rear panel Reference Output to the Reference In-
put. This connector is Part No. 1250-1499.

1-19. ACCESSORIES AVAILABLE.

1-20. The following accessories are available for use
with the Model 3325A:

Number Description
11048C 50 ohm Feedthru Termination
11356A Ground _isolator

03325-80001

03325-80002

Oven Board Assy. (Converts 3325A to
Option 001)

High Voitage Option (Converts 3325A
to Option 002)

5061-0077 Rack Mount Flange Kit (Option 908)

5061-0083 Rack Mount Flange/Front Handle Kit
{Option 909)

5061-0089 Front Handie Kit (Cption 907)

1-5
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General Information

1-21. INSTRUMENT AND MANUAL IDENTIFICATION.

1-22. The instrument serial number is located on the
rear panel. Hewlett-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 instrument was manufactured
(A =USA, G=West Germany, J= Japan, U= United
Kingdom). All correspondence with Hewiett-Packard
concerning this instrument should include the complete
serial number.

1-23. The serial number prefix is the same for all iden-
tical instruments and changes only when a change is
made to the instrument. The suffix is assigned sequen-
tially and is different for each instrument, If the serial
number of your instrument is lower than the serial
number on the title page of this manual, refer to Section
VIi, MANUAL CHANGES, for the information that
will adapt this manual to your instrument. This is
especially important if the serial prefix of your instru-
ment is different than the one shown on the title page of
this manual. An instrument manufactured after the
printing of this manual may differ in some respect from
the information in this manual. In this case, a yellow
Manual Changes supplement included with the manual
explains how to adapt the manual to your instrument.

1-24. SAFETY CONSIDERATIONS,

1-25. To ensure safe operation and to retain the instru-
‘ment in a safe condition, this Operating and Service
Manual contains information, cautions and warnings

- which must be adhered to by the user or service person-
nel.

i-6

Model 3325A

Table 1-3. HP-IB interface Capability.

Code Function
SH1 Source handshake capability
AH1 Acceptor handshake capability
T6 Basic tatker; Serial poll; Unaddressed to talk
if addressed to listen
L3 Basic listaner; Listen only; Unaddressed to
listen if addressed to talk
SR1 Service Request capability
RL1 Remote/local capability
PPQ No parailel poll capability
BC1 Device Clear capability
DTe No device irigger capabiity
co No controller capability
£1 Open-collector bus drivers

1-26. The symbol &appearing on the front or rear
panel of the 3325A is an international symbol meaning
“refer to the Operating and Service Manual”’, The sym-
bol identifies important instructions required to prevent
damage to the instrument. To ensure the safety of the
operating and maintenance personnel and retain the
safe operating condition of the instrument, these in-
structions must be adhered to.

1-27. RECOMMENDED TEST EQUIPMENT.

1-28. Equipment required to maintain the Model 3325A
is listed in Table 1-5. Other equipment can be

substituted if it meets or exceeds the critical specifica- -

tions listed in the table.
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3 Model 3325A General Information
) Table 1-4. HP-IB Response Times.
Input Data Device Quiput Data
j Function Mnemonic Transfer Time Time Transfer Time
Function (Waveform) FU 450~-500 us 1800 ms 450-500 ps
5 1 Digit 225-250 ps 2.8 ms - 225~250 ps
Fraquency R 450-500 us 7.0 ms 450500 as
3 =< 11 Digits + Decimal 225-250 us sach 2.8 ms each 225-250 us each
i Deiimiters HZ, KH, or MK 450500 us 12.5ms 450-500 ps
fj Amplitude AM 450-~-500 us 6.8 ms 450-500 ks
= = 4 Digits + Decimal 225-2580 us each 2.8 ms each 225-250 us each
Delimiters VG or MV 450-500 us 90 ms 450500 us
ES VR or MR 450-500 ps 130 ms 450500 ps
it DB 450500 us 250 ms 450-500 as
13 DC Offset OF 450500 us 8.8 ms 450-500 ps
= 4 Digits + Decimal 225250 s each 2.8 ms each 225-250 g5 each
Delimiters VO or MV 450~-500 ps 82 ms 450800 ps
15 Phase PH 450-500 as 5 ms 450-500 ps
= 4 Digits + Decimat 225-250 ps each 2.8 ms each 225-250 ps each
ﬁ Delimiter DE 450-500 ps 28 ms 450-500 ps
' Sweep Start Frequency ST 480-500 us 7.0 ms AB0-500 ps
= < 11 Digits + Decimal 225-250 ps each 2.8 ms each 225-250 us gach
i Delimiters HZ, KH, or MH 450~-500 ps 10.3 ms 450-500 ps
— Sweep Stop Frequency SP 450-500 us 7.0 ms 480-500 us
- = 11 Digits + Decimal 225-250 us sach | 2.8 ms each 228-250 us each
Dalimiters HZ, KH or MH 450-500 ps 10.3 ms 480~500 us
pic Sweep Marker Frequency ME 450-500 gs 7.0 ms 450-500 us
=11 Digits + Decimal 225-2580 s each 2.8 ms each 225-25G ps each
53 Delimiters HZ, KH or MH 450-500 s 10.3 ms 450500 ps
' Sweep Time. T 450-500 us 5.5 ms 450800 ps
;5? < 4 Digits + Decimal 225250 us each 2.8 ms each 225-250 pus each
Delimiter SE 450500 pus 7.0ms 450-500 ps
ﬁ Store SR 450~800 us 11 ms
' Recall RE 450-500 as 1700 ms
ﬂwg Assign Zero Phase AP 450-500 us 5.2 ms
o Amptd Cal AC 450-800 ps 1500 ms
' Start Singte Sweep 38 450-500 ps 300 ms
ﬁ Start Continucus Sweep sC 450-600 us 300 ms
— interrogate | 225-250 pus 3 ms
e {Add Parameter
Mnemonic Time)
ﬁ Mask Service Réquest MS 450-500 us 4.5 ms
'"ﬁ High Voltage Qutput HY 450500 pus C 48 ms
Raar/Front Cutput RF 450~500 us 44.5 ms
o
i Self Test TE 4850800 ps 10,000 ms
@; Sweep Mode SM 450500 as . 4.5 ms
Data Transfer Mede MD 450-500 us 4.5'ms
et interrogate Function IFU 875-750 us 18603 ms
E Interrogate Error IER 875-750 ks 11.5ms
- Universal Commands ~ 225 us per byte
T‘a \@ Amplitude Modulation MA, 450500 ps 7.0 ms
EQ Phase Modulation MP 450-500 us 7.0 ms

TURE

1-7
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General Information

Tabie 1-5. Recommended Test Equipment..

Model 3325A

Required For

Oper. perf, | Adjust- I Trouble-
tngtrement Critical Specifications Ver. Tests | ments shoating Recommended Model
Oscitloscepe Vertical X X X X -hp- 1740A
i Bandwidth: do 1o 100 MHz
Deflection: 0.01 V to 10V/div
Horizontal
Sweep: 0.05 us to 1 s/div
x 10 Magnification
Delayed Sweep
Electronic Counter Frequency Measuremeni X X X “ip- 5328A with Opt 01
Frequency Range: to 20 MHz and 040 or 041
Resolution: 8 digits
Accuracy: & 2 COunts
Time intervat Average A to B
Resolution: 0.1 ns
Digital Voltmeter DC Function X X -hp- 3466A
Ranges: .1V, 1V, 10V,
100V
Accuracy: £ .2%
Resolution: 4% digits
AC Function
Ranges: 1V, 10V, 100V
Accuracy: = .5%
Resolution: 4 digits
BC Function X X X -hp- 3455A
Ranges: .1V, 1V, 10V,
100V
Accuracy: = .08%
Resotution: 6 digits
AC Function: True RMS
Ranges: 1 V, 10V, 100V
Accuracy: = .2%
Resolution: 6 digits
Crest Factar; 4:1
50-ohm Load Accuracy: =.2% X X X X -hp- 11048C
Power Rating: 1 W
High Frequency Frequency Range: 1 kHz tw© X X X -hp- 141T/85528/8553B/
Spectrum Analyzer 100 MHz : 3566A/8568A
Amplitude Accuracy: .5 dB
tow Freguengy Freguency Range: x X X -hp- 3580A/3585A
Spectrum Analyzer 20Hz-50kHz C
. Amplitude Accuracy: = B dB
Spurious Responses:
80 dB below reference
Sine Wave Signal Source . | Frequency: 1 kHz X -hp- 204C
Amplitude: 1 V rams into 20 k80
Fraguency Hange: X -hp- 3335A 1 MHz-20
Mz
Amplitude Range: to
+ 7.0 dBm
Cutput impedance: 50 {
Phase Noise (Integrated):
9.9 MHz: < ~63 dB
20 MHz: < - 70 dB
Spurious: > 75 dB below
fundamental
Double Balanced Mixer impedance: 5080 X -np- 10534A
Frequency: to 20 MHz or 10H14A
1 MHz Low Pass Filter Cut-off Frequency: 1 MHz X EBS2 1MHz Low Pass
Stsogt:ja;g Af;;;{ Filtar, Impedance B0,
oy ‘ : ¢ Shape Factor, Metal Can,
Stopband Freq: 4 MHz-80 MHz BNC's Allen Avionics, Inc.
274 E. Second St. Mingola,
NY 11501 {
15 kHz Noise Equivalent Cansisting of: X
Fitter Resistor: 10kQ =1% -hp- 0757-0340
Capacitor: 1600 pF 5% -hp- 0160-2223

1-8
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Model 3325A

Table 1-5. Recommended Test Equipment (Cont’d).

General Information

Reﬁuimd For

Oper. Porf. | Adjust. Trouble- ‘
Instrument Critical Specifications Var, Tests | mens shosting Recommended Model
AC Voitmeter Ranges: 0.1 V1o 1V X -hp- 400 FL
Frequency Range:20 Hz-1 MHz
input impedance: =1 M
Meter: Log scale
Acc (100 Mz to 10 kHz): +1%
Rasistor 1k £5% X -hp- 0683-1025
Oscifoscope Probe Divigion Ratio: 10 to 1 X X -hp- 10041A
Impedance: 1 MO, 12 pF
DC Power Supply Voits: 0-10 V X X -hp- 62144
Amps: 10 mA
Floating cutput

Frequency Standard Fraguency: & MHz X -hp-. 1068
{Required for Option Accuracy: 1 X 109

Q01 Only)

Calgulator HP-IB Controi Capability X X -hp- 8825A with
tRequired for 980344 interface,
automatic testing} General /0 RCM,

Extended 1/0 RCM

System Voltmeter DC Voltage: O to £10 V X -hp- 3437A

Sample/Hoid Measurement
External Trigger: Low True TTL
Edge Trigger

Trigger Deiay: selectable, 10 s
to 140 us

BNC Tee Male-tfemale-female X X X -hp- 1250-0781
Adapter BNC-to-dual banana plug X X X -hp- 12%0-2277
BNC-to-Triax Adapter Femaie BNC-to-Male Triax X -hp- 1250-0685
Signature Analyzer Signature: 4-digit hexadecimal X -hp- 5004A

Characters:Othru @ A, C,F.H.P.U
Threshold ’
Logic 1: +2.2 ¥
Logic G: +0.B V
Clock Frequency: = 1.5 MHz
Puise Generator Puise Rate: BOO kHz X -hp- 3312A
Pulse Width: =1 us
DC Offset: 1 V
Resistor 56.20 1% 1/BW X X -hp- 0757-0395
Thermal Converter Input Impedance: 75 § X X -hp- 1105CA
input Voitage: 0.5 V rms
Frequency: 2 kHz to 20 MMz
Frequency Response: £0.084d8
2 kHz 1o 20 MHz
Resistive Divider Congisting of: X
Resistor: 36,6 Q1% % W -hp- 0757-0896
Resistor: 13.7 Q1% 2 W “hp- 06B98-4898
Resistive Divider Consisting of: X
Resistor: 40.2 90 1% % W -hp- 0698-5022
Resistor: 100 1% & W -hp- G757-0984
Resistive Divider Consisting of: X
Resistor: 300 1% % W -hp- 0698-7533
Resistor; 200 1% % W -hp- 0698-8298
Resistive Divider Consisting of: X
Resistor: 100 k{} 1% 1/8 W -hp- 0767-0465
Resistor: 162 k( 1% 1/8 W -hp- §757-0470

Termination 50 ohm Feedthrough 1% X -hp- 11048C
Thermat Converter BNC Connectars X -hp- 11050A

1-8/1-10
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Model 3325A

Installation

SECTION i

INSTALLATION

2-1. INTRODUCTION.

2-2. This section contains instructions for installing and
interfacing the Model 3325A Synthesizer/ Function
Generator, Included are initial inspection procedures,
power and grounding requirements, line voltage
selection, environmental requirements, installation
instructions, HP--IB connection procedure, and
instructions for repackaging for shipment.

2-3, INITIAL INSPECTION.

2:4, Inspect the shipping container for damage. If the
shipping 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 mechanicaily and elecirically, This
instrument was carefuily inspected both mechanically
and electrically before shipment. It should be free of mars
and scratches and in perfect electrical order upon receipt.
Procedures for checking electrical performance are given

. in Section IV, If there is mechanical damage or defect or
j if the instrument does not pass the electrical performance

test, notify the. nearest Hewlett-Packard Sales and
Service Office listed at the rear of this manual. If the
shipping container is damaged or the cushioning material
shows signs of stress, notify the carrier as well as the
Hewlett-Packard office. Keep the shipping material for
the carrier’s inspection. The warranty statement is

located in the front of this manual,

2-5. PREPARATION FOR USE.

2-6. Power Requirements,

2.7, The Model 3325A requires a power source of 100,
120, 220, or 240 V ac, +3%, -109%, 48 to 66 Hz single phase,

Power consumption is 100 VA maximum.

2-8. Line Voltage Selection.

 CAUTION

Before connecting ac power to this
instrument, make sure it is. set 1o the line
voltage of the power source. Also ensure that
the common connection of the power outlet is
connected (o a protective earth contact.

2-9. The line voltage selection switches are set at the
factory to correspond to the line voltage option ordered.
This information may be found on the rear panel.

Option Line Voltage Seiected
130 160 V
120 120 v,
220 226V
2490 240 V

i WARNING I

The line voltage selection switches are located

inside the top cover of the instrument. Line.
voltage selection should be done by trained

service personnel only.

2-10. Power Cabie,

2-11, In accordance with international safety standards,

this instrument is equipped with a three-wire cable. When
connected to an appropriate power line outlet, this cable
grounds the instrument cabinet. The type of power cable
shipped with each instrument depends on the country of
destination. Refer to Figure 2-1 for the connector con-
figuration and -hp- part numbers of the available power
cables,

2-12. HP-—iB Connections.

2-13. Interconnection data concerning the rear panel
HP-IB connector is provided in Figure 2-2, This connec-
tor is compatible with the -hp- 10631 (A, B, or C) HP-IB
cables. The lengths of these cables are as follows:

10631A | meter
10631B 2 meters
10631C 4 meters

2-1
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81201369 B120-1889

——

STD-B- 4198
SULL LISTED FOR USE i THE UNITED STATES OF AMERICA

Figure 2-1. Power Cables.

Up to 15 instruments (including the controller) may be
connected in an HP—IB system. The HP—IB cables
have identical stacking connectors on both ends so that
several cables can be connected to a single source. As a
practical matter, avoid stacking more than three or four
cabies on any one connectdr, If the stack gets too large,
the force on the stack can produce enough leverage to
damage the connector mounting. Be sure that the
connector screws are tightened firmly in place to-keep it
from working loose during use, and be sure to observe the

Model 3325A

CAUTION of Figure 2-2.

2-14. Cable Length Restrictions. System components

can be mterconnected in virtually any configuration,
However, to achieve reliable system performance, proper
voltage levels and timing relationships must be
maintained. If the system cable is too long, the lines
cannot be driven properly and the system wili fail to
perform. The maximum length of cable that can be used
to connect a group of instruments must not exceed 2
meters (6.5 ft.) times the number of instruments to be
connected, or 20 meters {65.6 ft.}, whichever is less.

2-15. 33254 Listen/Talk Address.

2-16. The 3325A is normally shipped from the factory
with the listen address set to ASCII character 1; talk ad-
dress Q. The 3325A address switches are located inside
the top cover near the center of the instrument. The pos-
sible HP-IB addresses are shown in Table 2-1. The five
switches (marked 1 through 5} are set according to the
ASCII code address chosen. The 3323A may be set to
a “‘listen only”’ condition by having the switch marked
L.ON set to the “1”’ position.

/. / HEHggEE

PIN LINE
1 IGT
2 DID2
3 D13
4 DI04
13 Di05
14 DI0B
15 D107
16 D1og
5 EOI
17 REN
% DAV
7 NRED
5 NDAC
9 IFC
10 SRQ
11 ATN
12 | SHIEL.D—CHASSIS GROUND
18 | P/O TWISTED PAIR WITH PIN 6
19 2/0 TWISTED PAIR WITH PIN 7
20 270 TWISTED PAIR WiTH PIN 8 T*“Eii?"‘s
21 | P/O TWISTED PAIR WITHPIN 8 > 1\ TeRNALLY
22 P/O TWISTED PAIR WITH PIN 10| GROUNDED
23 PO TWISTED PAIR WITH PiN 11
24 ISOLATED DIGITAL GROUND

The 33364 contains metric threaded HP-IB cable mounting
studs as opposed to English theads. Metric threaded -hp-
10631A, B, ar C MP-/B cable lockscrews must be used to
secure the cable to the instrument. ldentification of the two
types of mounting studs and lockscrews is made by their
color. English threaded fasteners are cofored sitver and
metric threaded fasteners are colored black., DO NOT mate
sifver and black fasteners to each other or the threads or
either or both will be destroyed. Metric threaded HP-IB
cable hardware iflustrations and part numbers follow.

LOCKSCREW LONG MOUNTING STUD SHORT MOUNTING STUD
1390~ 0360 0380-0843 03800644

Figure 2-2. HP-IB Connector.
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Model 3325A

| WARNING I '

Because the address switches are located in-
side the instrument, they should be set by
trained service personnel only.

2-17. HP—IB Descrintion.

2-18. A description of the HP-IB is provided in Section
III of this manual. A study of this information is neces-
sary if you are not familiar with the HP-IB concept. Ad-
ditional information concerning the design criteria and
operation of the bus is available in IEEE Standard
488-1978 “IEEE Standard Digital Interface for Program-
mable Instrumentation’’.

2-19. Connecting Oven COptien 001.

2-20. In order to use the Oven Option 001, an external
connection must be made between the rear panel 10 MHz
QVEN OUTPUT and the REF IN connectors. A special
connector for this purpose, ~hp- Part No. 1250-1499, is
supplied with instruments having Option 001.

2-21. OPERATING ENVIRONMENT.

l WARNING l

To prevent potential electrical or fire hazard,
do not expose equipment to rain or moisture.

2-22. In order for the 3325A to meet the specifications
listed in Table 1.1, the operating environment must be
within the following limits:

Temperature 0to +55°C
Relative Hunudity 95% at 40°C
Altitude 4600 meters

{15,000 feet)
2-23. Cooling System.

2-24. The cooling fan intake and the exhaust vent are
located in the rear panel. When operating the instrument,
provide atleast 75 mm (3 inches) of clearance at the rear,
and at least 7 mm (4 inch) on all sides of the instrument.
Failure to ailow adequate air circulation will result in
excessive internal temperature, reducing instrument
reliability. :

2-25. It is imperative that the fan filter be inspected
{requently and cleaned or replaced as necessary to permit
the free flow of air through the instrument. To clean the

Instailation

filter, remove the four nuts that secure the filter retainer.
Remove the filter and flush with soapy water, rinse clean,
and airdry.

2-26. Bench Operation.

2-27. The instrument has plastic feet attached to the bot-
tom 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 con-
trol panel. The plastic feet are shaped to make full width
modular instruments self-align when they are stacked. A
front handle kit, -hp- part number 5061-0089 (Option
907), can be instalied for ease of handling the instrument
on the bench (see Figure 2-3). The kit is shipped with the
instrument if Option 907 is also ordered. Otherwise, the
front handle kit is available separately by its ~hp- part’
number.

2-28. Rack Mounting.

2-29. The 3325A can be rack mounted in a rack having
an EIA standard width of 482.6 mm {19 inches). The
instrument can be rack mounted with or without a handle
kit by use of the following items:

a. Rack mounting without handles; 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.
5061-0083 (Option 909).

NOTE

The Rack Mount Flange Kit of item a will
not provide the space requirement for rack
mounting when used with the bench handle
assembly (-hp- part number 5060-9899, Op-
tion 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 kit is
shipped with the instrument. Otherwise, both
kits are available separately by their -hp- pari -
numbers.

.2-3(}. STORAGE AND SHEIPME.NT, .
2-31. Environment.
2-32. The instrument should be stored in a clean, dry

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

Temperature -40°C to +75°C
Relative Humidity 959% at 40°C
15,300 meters

Altitude
: (50,000 feet) -

2-3
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Installation Model 3323A
Tabie 2-1. HP—IB Addresses.
ASCIl Characters _Address Equivalent Codes
Switches {To B-Bit Binary Switchas)
Listen Talk {Binary Code)
Address Address | 5 4 3 2 1| Qctal Decimal i Hexadecimat
sp @ o 0 0 0 0 00 00 00
! A o 0 0 01 01 o1 o1
" 8 0 0 0 1 0} 02 02 02
# C 0 0 0 v 1 03 03 03
$ D 0 01 0 0| 04 04 Q4
% £ 00 1 01 05 05 05
& F o0 1 1 0| 08 06 ;]
' G (e 20 ¢ I N B 07 o7 o7
{ H g 1 600 10 08 08
} ! 01 0 01 " 09 Q9
* J 01 01 0! 12 10 OA
+ K 01 0 11 13 11 oR
. L o1 1t 00 14 12 ac
- M 01 1 01 15 13 oD
. N 01 1 1.0 18 14 OE
/ O o1t 1t 1t 17 18 OF
Factory G P 1 ¢ 0 ¢ 0} 20 H ) 10
Selacted ——>1 Q 1 00 0 1 21 17 11
Address 2 ] 100 190 22 18 12
3 s 10 011 23 19 13
4 T 1 01 00 24 20 14
5 u 1 0 1 01 25 21 15
53 v 1 ¢ v 1 0} 2B 22 16
7 W Tt 0 711 27 23 - 17
8 X 1 1.0 0 0] 3¢ 24 18
9 Y 11 0 0 1 31 25 19
: Z t 1 0 % 0] 32 28 1A
; [ 11 011 33 27 18
< N 111 0 0} 34 28 iC
= ] Tt 11T 01 35 29 10
b ~ 11 ¢ 1 0 36 30 1€
0 1
IS
1| 4
s s B R Address Switches
I ]
—I1J] 1 )
11 LON ~ Listen Only
I3 | ROM - RCM Disable (For Test Only}

NOTE: The Equivalent Codes shown correspond only to the B-bit binary switch
code. These bits are the same for both listen and talk addresses, and the sixth
and seventh bits determine whether the address is listen (01} or taik (10). Some
controliers distinguish between listen and talk automatically, requiring only the

5.bit code equivalent 1o designate a device,

24

ini

2]

2
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Model 3325A

[PLASTIC TRiM .
HANDLE KiT, BENCH OPERATION

\ ,g‘-/‘ff'
OPTION 908 T\‘E‘r
Nl
- b

RACK MOUNT FLANGE/FRONT HANDLE KIT

Figure 2-3. Rack Mount and Handle Kits.

Instailation

2-33. Instrument ldentification.

2-34. If the instrument is being returned to Hewlett-
Packard for servicing, attach a tag indicating the type of
service reguirved, return address, model number, and full
serial number. In any correspondence, refer to the
instrument by model number and full sertal number,

2-35. Packaging.

2-36, Original Packaging. If the original packaging has
been retained, pack the instrument in the same manner as
it was received. Be sure to seal the shipping container
securely. Also, mark the container FRAGILE to assure
careful handling.

2-37. Other Packaging. The following general
instructions should be used for repackaging with.
commercially available materials.

a. Wrap the instroment in heavy paper or plastic. (If
shipping 10 a Hewelett-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 is adequate,

¢, Use enough shock-absorbing material (3-to-4 nch
tayer} around all sides of the instrument to provide firm
cushion and prevent movement inside the container.
Protect the control panel with cardboard.

d. Seal the shipping container securely,

¢.- Mark the shipping container FRAGILE to assure
careful handling.

2-5/2-6
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Model 33254

SECTION ill
OPERATION

3-1, INTRODUCTION.

3-2. This section of the manual contains instructions
for manual operation and HP-IB (Hewlett-Packard In-

Tahle 3-1. Operating Informatien.

Operation

terface Bus) programming. The HP-IB information in-
cludes the basic concepts of the interface bus operation,
with which you may already be familiar. Use Table 3-1
to locate the information you need for your particular

situation.

8-3 PROGRAMMING THE MODEL 332BA with the

Paragraph Caontent Paragraph Content
3-3 PANEL FEATURES (Figure 1-1} 3-100 3325A REMOTE PROGRAMMING
3-8 POWER/WARMUP 3-101 3325A HP-I8 Capabilities
3-8 INITIAL CONDITIONS Table 3-8, Interface fFunctions
3-10 SELF TEST 3-103 Deveioping an HP-IB Program
3-12 FRONT/REAR SIGNAL OUTPUT 3-107 Universal and Addressed Commands
314 SYNC QUTPUT 3-108 Placing the 3325A in Remote
3-16 EXTERNAL REFERENCE INPUT 3111 The 3325A Address .
3-18 10 MHz OVEN OPTION Q01 Table 3-9, Summary of 3325A Programming,
3-20 MANUAL PROGRAMMING ASCI Characters
3-22 Clear Display Table 3-10, Programming Codes
3-24 Entry Errors 3-113 332BA Data Message Formats
3-26 Function Seiection 3-115 Data Transfer Mode
3-28 Frequency Entry 3-118 Programming Data Transfer Mode
3-30 Frequency Limits 3-120 Programming Entry Parameters
3-32 Freguency Display and Resolution Freguency
3-34 Auxiliary Qutput (Sine Function Cnlyi Amplitude
3-36 Amplitude Entry Offset
Table 3-2, Amplitude Limits of AC Functions Phase
3-38 Amplitude Catibration Sweepn Start Freguency
3-41 High Voltage Qutput Option 002 Sweep Stop Frequency
Table 3-3, High Voltage Cutput Ampiitudes Sweep Marker Freguency
3-43 DC Offset Sweep Time
Table 3-4 and Figure 3-2, Maximum DC 3-122 Programming Waveform Function
Offser 3124 Programming Binary {ON or OFF} Function
3-46 Phase Entry High Voltage Cutput {Option 002)
3-48 Freguency Sweaep Amplitude Modutation
3-55 Sweep Marker Phase Modulation
3-58 Sweep X Drive Qutput 3-126 Programming Selaction Functions
3-60 Sweep Z Blank Quiput Rear Qutput/Front Qutput
3-62 Amplitude Modulation Linear Sweep/Logarithmic Sweep
3-66 Phase Modulation Oata Transfer Mode
3-68 Modify Keys 3-128 Programming Execution Functions
3-70 Store and Recall Assign Zero Phase Reference
3-72 QPERATOR’S CHECKS Perform Ampiitude Calibration
3-74 Self Test Start Single Sweep
3-78 Qutput Checks Start Continuous Sweep
3-78 OPERATOR'S MAINTENANCE Perform Seif Test
3-81 HP-1B OPERATION 3-130 Programming Amplitude Units Conversion
3-83 General HP-IB Description 3-132 Programming Storage Registers
Figure 3-3, Interface Connections and Bus 3-134 Service Reguests
Structure 3-136 Serial Poll
Table 3-5, General Interface Managemaent 3-138 Status Byte
Lines 3-140 Busy Fiag
3-88 Definition of MP~IB Terms and Concapts 3-142 Sweep Flag
3-89 Rasic Device Communication Capability 3-144 Masking or Enabling Service Requests
3-91 Message Definitions ) Table 3-11, SRQ Mask/Enable Data
Table 3-6, Definition of Meta Messages 3146 interrogating Program Errors
3-93 3325A Response to Messages 3-148 interrogating Entry Parameters
Table 3-7, Implementation of Messages 3-150 nterrogating Function {Waveformi
3-895 HE-IB Work Sheet 3-162 interrogating Miscellangous Parameters
3-97 HP-IB Addressing 3-154 Using. the Interrogate Capability
3-156 3325A Programming Procedurg
Appendices :
A-3 META MESSAGES BLOCK DIAGRAMMED

98254 CALCULATOR
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Model 3325A

NOTE

The HAP-IB is Hewlett-Packard Company’s
implementation of IEEE Standard 488-1978.

3-3. PANEL FEATURES.

3-4. Figure 3-1 identifies and describes the functions of
the front and rear panel controls, indicators, and con-
nectors.

3-5. POWER/WARM-UP.

3-6. The Model 3325A requires a power source of 100,
120, 220, or 240 Vac, -+ 5% -10%, 48 fo 66 Hz single
phase, The selection of line voltage and fuse is described
in Paragraph 2-8 and Figure 2-1.

3.7. The 3325A POWER switch has two positions,
STBY and ON. Power is applied to some circuits at any
time the instrument is connected to the ac power source.
If the instrument has the Oven Assembly Option 001 in-
sialled, it is important that it remain connected to the
power source {0 maintain a constant oven temperature,
gliminating the need for a long warm-up period. If an
instrument with the Oven Assembly has been discon-
nected from ac power no longer than 24 hours, a
I3-minute warmup period is sufficient to bring the
reference frequency to within =1 x 107 of final value.

3-8. INITIAL CONDITIONS.

3-9. After the POWER switch has been set to ON,
the instrument status will be as follows:

Function .. ...y, Sine
Frequency. .. .......... ..... 1000 Hz
Amplitade. . ........... ..., I mV p-p
Phase.... ... i, 0 deg.
BCOffset................ .. ... ov
Front Signal Qutput
SWeEeD . . e Linear
Start Frequencey.....ooo.v.s. 1 MHz
Stop Frequency............ 10 MHz
Marker Frequency............ 5 MHz
Time. . .o I sec
MNOTES

1. If the display reads OSC FAIL the fre-
gquency synthesis circuils are not operating
properly.

2. If A~-CAL FAIL appears in the display
moamentarily after turn-on, any one of the
three AMPTD CAL tests could be incorrect.
Perform a SELF TEST operation fo identify
the failure.

3. If either of the above conditions occurs,
refer the instrument (o qualified service per-
sonnel for repair.

Operation

3-10. SELF TEST.

3-11. The self test operation is initiated by pressing the
blue prefix key, then the SELF TEST key {(AMPTD
CAL). This test uses the control, ROM, and control
ciock circaits to perform the following checks:

LED check: Turns. on ail LED's for about 2
seconds ‘

Check 1: Tests AMPTD CAL of the sine wave
Check 2: Tests AMPTD CAL of the square wave
Check 3: Tests AMPTD CAL of the triangle wave

Following each check the display indicates either PASS
or FAIL for approximately one second. If all tests pass,
this indicates that approximately 60% of all circuits are
operating properly.

3-12. FRONT/REAR SIGNAL OUTPUT.

The maximum peak voltage that can be safe-
lv applied between chassis and the outer con-
ductor of any of the 33254 input or cutpui
signal connectors is =42 V.

3-13. The standard Model 3325A provides selectable

front or rear panel 50-ohm signal outputs. The rear
panel signal output is selected by pressing the REAR
ONLY key. The lighted indicator in the center of this
key denotes that the signal output is at the rear panel.-

NOTE -
The rear pane! SIGNAL output is not pre-
sent on instruments equipped with the High-

Voltage Outpur Option 002.

3-14. SYNEC OUTPUT.

3-15. A square wave sync output is provided at BNC

connectors on both the front and rear panels. This sync
signal is always in phase with the output signal, with the
sync transition occurring at the signal zero crossing, or
when the signal crosses the dc offset voltage. The output
impedance of either front or rear panel sync output is
approximately 50 ohms. When connected to a 50-ohm
coaxial cable that is terminated by a 50 ohm resistive
Joad, the syn¢ signal levels are as follows:

Low Level = < 0.2V
High level = > '1.2 V
NOTE

If a sync owput is connected fo a 50-o0hm
coaxial cable that is terminated by a high im-
pedance load (=1 megohm} the vollage
levels are approximately (wice the values
given above. However, the improper ter-

33
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mination of the 50-0hm svstem will cause
ringing ai the positive and negative transi-
tions of the sync signal.

3-16. EXTERNAL REFERENCE INPUT.

3-17. The 3325A may be operated with an external
reference to. control the standard 30 MHz internal
reference oscillator frequency. The external reference
level must be greater than 0 dBm (50 ohms), and the fre-
quency must be within 10 PPM of 10 MHz or a sub-
multiple thereof down to 1 MHz (10, 3, 3.33, 2.5, 0r!
MHz). The front panel EXT REF annunciator will light
to indicate that an external reference is being used. The

internal reference oscillator is phase locked to the exter-

nal reference, and a phase lock detector circuit causes
the EXT REF light to flash if synchronization is lost.

3-18. 10 MHz OVEN OPTION 001,

3-19. Option 001 is a temperature stabilized 10 MHz
oscitlator which provides improved frequency stability
{see specifications in Table 1-1). The output from this
oscillator is at the rear panei 10 MHz OVEN OUTPUT
connector. This output must be connected to the EXT
REF input. A special connector, -hp- Part No.

1250-1499, is provided with Option 001 for this pur-
pose, '

3-20. MANUAL PROGRAMMING.

3-21. The following paragraphs describe the procedures
for operating the 3325A from the front panel, Also in-
cluded are the limits for each parameter,

| 3-22. Clear Display.

3-23. Pressing the CLEAR key {in the left column of
the DATA group) ciears the display to zero. This key is.
usefu! when an error is made while entering data.

3-24. Ewtry Ervors.

3-25. The word ““Error’’ will appear in the display for
approximately one second when an error in programm-
ing occurs. The incorrect entry will not be accepted.

ASCII
Mumeric Error
1 Entry parameter out of bounds (for example, Freq = 61
MHz)
Invalid deiimiter
3 Frequency toe large for function (for example, Function =
Triangle, Freq = 11 kHz)
Sweep time too small or too targe
3 Offset incompatible with ampiitude, or amplitude incom-
patible with offset
6 Sweep frequency too large for function; Sweep bandwidth
too small; Start frequency too smaki flog sweep}; Start fre-
quency greater than stop frequency {iog sweep)
7 Unrecognizable mnemonic received
k] Unrecognizable data character received
g Option does not exist (High Voltage or Rear/Front)

Model 3325A
3-26. Function Seiection,
e T FUNCT 10N ey
ST == G
[ =) i [ |
Clo [t Tol {ol [o] i
(LSS R e 2 Y B Y |
E 20MH 7 TOMH | Oxkiy 105 H7 10kH7 !
‘ fal e} G(F)F'SEF ‘:
! !
3 o

3-27. Any of the five functions may be selected by
pressing the appropriate FUNCTION key, A light in the
center of the key indicates the present function. Pressing
the same key the second time removes the ac signal, set-
ting the output to zerc unless a dc offset has been pro-
grammed (sec Paragraph 3-43). When the ac signal is
removed in this way, the instrument automatically
displays dc offset, and the de offset entry key light
comes on. The ac signal can be restored by pressing the
FUNCTION key again. The output signal for each
function is centered about zero volts unless a dc offset
has been programmed.

NOTE

The standard instrument signal output must
be terminated by an external 50-ohm foad or
sine wave distoriion and square wave over-
shoot may result, particularly ar higher fre-
guencies,

3-28. Frequency Entry,
E5:“_“__—: ENTRY Ty

O &E

IS = Hr -.
OO0 &E

NOTE

A lighted indicator in the center of any entry
key denotes it as ihe active eniry parameter.
For example, [f the FREQ entry key in-
dicator is on, it is not necessary (o press rhit
key before entering dara.

3-29. Enter frequency by first pressing the FREQ EN-
TRY key, then the numerical data, followed by the data
suffix (delimiter) key (Hz, kHz, MHz). Numerical data
must be entered most significant digit first, entering the
decimal in the proper place. The frequency parameter is
stored in the 3325A when the delimiter key is pressed.

3-30. Frequency Limits.

3.31. The minimum frequency for ali functions is

I uHz. The neminal maxirnum frequency for each func-
tion is shown below the function select key on the front
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Table 3-2. Amplitude Limits of AC Functions.

Peak-to-Peak ] rms dBm {50 Q)
Funetion Max. Min. Max. Min. Max. Min.
Sine 10V 1 mv 3.538 V 0.354 mv +23.88 -58.02
Square 1oV 1 mv 5000V 0.5 mVv +26.99 -53.01
Triangle 10V 1 mV 2.888 YV 0.289 mv +22.22 -57.78
+ Ramp 10V 1 mV 2.888 V 0.289 mv +22.22 -57.78

Opezation

panel. However, because of the overrange capability of
the 3325A, the maximum frequency for each function is
as shown below: :

Sine wave 20 999 999,999 Hz
Square wave 10 999 999,999 Hz
Friangle 10 999.999 999 Hz

i 999,599 999 Hz
10 999.999 599 Hz

Paositive slope ramp
Negative slope ramp

3.32. Frequency Display and Resolutien.

3-33. Frequency is always displayed in Hz, even though
the entry may have been made in kHz or MHz. For ex-
ample, an enry of 1.2 MHz is displayed as
1 200 000.0 Hz. Non-significant zeroes t¢ the right of
the first digit following the decimal point are not
displaved except during a ‘“‘modify’” condition (see
Paragraph 3-68). The maximum resolution is 1 pkfz for
freguencies up to and inciuding 99 999.99% 999 Hz, and
1 mHz for frequencies of 100 000.000 Hz and higher.

3-34. Auxifiary Output (Sine Function Gniy).

3-35. A rear panei auxiliary output can be used for fre-
quencies above 19 MHz to a maximum of 60 999
999999 Hz, The output level is a nominal 0 dBm into 50
ohms. The output automatically switches fo the AUX
output when frequencies of 21 000 000.000 Hz or higher
are programmed. For this reason, the AUX output is
labejed ““21-60 MHz'". Frequencies between 19 MHz
and 21 MHz can be obtained at the AUX output only by
first entering 21 MHz or higher, then entering the
desited frequency. For example, if the desired frequency
is 19.5 MHz, first enter ““FREQ 21 MH2", then
#19.5 MHz’. Then, if a front panet SIGNAL output of
19.5 MHz (or any frequency between 19 MHz and
21 MHz) is desired, enter any frequency 19 MHz or
lower, then enter 19.5 MHz.

NOTE

Only one signal output is active af one fime.
A lighted “21-60 MHz Rear”” annunciator in-
dicates that the rear panel AUX, 0 dBm, 21-60
MHz output is active. A lighted “*Signal, Rear
Only’’ annunciator indicates that the rear
panel signal output is active, Neither light on,
indicates the front panel signal ouipuf is
active.

3-36. Amplitade Entry.

— ENTRY

3-37. Amplitude is entered and displaved with 4-digit
resolution. Press the AMPTD ENTRY key, then the
numerical data, followed by the V, mV, Vrms, mVrms,
or dBm key. The V and mV keys enter peak-to-peak
value of ac funcidons. Maximum and minimum
amplitudes for each function are shown in Table 3-2.

3-38. The 3325A will convert an amplitude value be-
tween peak-to-peak, rms, or dBm for any function. For
example, if a sine wave amplitude of 10 V p-p has been
entered, press the Vrms or mVrms key to display the
same amplitude as 3.536 Vrms, or press the dBm key to
display the value as (+)23.98 dBm.

3-39. Amplitude Calibration.

iy
e AMPTD At

O EXT REF [
Boshi N Y

|
_— ‘i
| | |

. - on e Co
LD_MfidLib seck test ||

3-40. The 3325A will calibrate the output signal when
the AMPTD CAL kev is pressed. The output goes to
less than 4. mV p-p while the calibration is in process. An
amplitude and offset calibration is performed auto-
matically whenever the function is switched and at in-
strument turn-on.:

NOTE

If A-CAL FAIL appears in the display
momentarily after an AMPTD CAL opera-.
tion, the instrument should be referred 1o
gualified service personnel for repair.

3-3
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3-41. High Voltage Output Option 002.

O™ T Q.
L
E | 3|

3-42. The high voltage output is selected by pressing the
key in the lower right corner of the front panel. This op-
tion provides a maximum output of 4¢ V p-p into a high
impedance, The load resistance must be greater than 500
ohms or distortion wiil result, particularly at higher [re-
quencies. To assure square wave overshoot < 5% of
peak-to-peak output, the total capacitance connected to
the output should be <3500 pF. The same entry pro-
cedures and display features apply as in the standard
operation. Maximum and minimum amplitudes are
shown in Table 3-3. Maximum frequency for sine and

square wave functions is 1 MHz (16 kHz for triangle
and ramps).

NOTE,

The rear panel signaf outpl is inactive (no
internal signal connection) if the instrument
has the High Voltage Cuipur Oprion 007 in-
stalled.  Insiructions gre given in  the
Operating and Service Manual, Section VI,
Service Group M, for activating the reqr
panel signal output in one of two ways: 1j
Placing the standard/ high voltage ouiput on
the rear panel only, disconnecting the front
panel signal ourput, or 2 Disabling the high
voltage oulpui and enabling the standard
Jront/rear outpur configuration.

3-43.

OC Offset.

OEEE

Y N ——————

Model 33254

Table 3-3. High Voitage Dutput Amplitudes (Option 002).
b

Peak-to-Peak - rms
Function Max. Min. Max. Min,
Sine 40 Vv 4 mv 1414 V 1.42 mv
Square 40 Vv 4 mv 20,0 v 2.0 mv
Triangle 40 Vv 4 mV 11.65 v 1,16 mv
+ Ramp 40V 4 my 11.58 v 1.16 mvV

3-44. Offset Only, No AC Function. When no ac func- -
tion is present, the dc voltage output may be programmed
from OmV to 5V, with 4 digit resolution. When no ac
function is present, the DC OFFSET entry prefix is au-
tomatically selected. It is necessary merely to enter the
aumerical datz followed by the V or mV delimiter. The
rms keys cannot be used to enter offset.

NOTE

When the High Volitage Ouiput is selected
(Option 002), minimum amplitude Jor de
only (no ac functionj is 0.01 mV and max-
mum is 20,0V,

3-45. Offset with AC Function, When d¢ offset is to bé -

added to any ac function, there are minimum and max-
imum offset Hmits which must be observed. These limits
are affected by the ac voltage and the resuiting at-
tenuator settings, which are shown in Table 3-4. Figure
3-2is a set of graphs which show the approximate max-
imum dc offset permissible for a given ac peak-to-peak
voliage. The following equation may be used to deter-
mine maximum offset voitage.

' 5 Amptd
)

Maximum dc offset =

Where A = Attenuator factor (from Table 3-4)
Amptd = Amplitude in V o-p of the ac function

NOTES

L If an attempt is made to enter g dc offset
that is too great for the amplitude already
programmed, “‘Error 57 will appear in the
display momentarily, and the de offset entry
will not be accepted.

2. After a dc offset has been entered, if the
amplitude (ac} is then increased beyond the
level where the amplitude and offset are
compatible, “Error 5 will appear in the
display momentarily, and the ac amplitude
entry will nor be accepred.

It

=
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Model 3325A

3. The minimum and maximum permissible
de offset voltages when the High Voltage
Output is selected (Oprion 002) may be
defermined by multiplying the amplitude
and offset values in Table 3-4 by four, This
also applies for Figure 3-2. Change the
above eguation (for determining maximum
de offset) to the following:

ptd
Maximum dec offset = %Q - Améo

4. Resolution of a dc offsef entry (with ac
Function) is determined by the resolution of
the ac amplitude.

3-46. Phase Entry.

3-47. The phase of thé SIGNAL output can be shifted
up to £719.9° with respect to the | MMz REF GUT

(rear panel). Phase shift entry resolution is 0.1°. To pro-

gram phase shift, press the PHASE ENTRY key, enter

Operation

number of degrees of phase desired, then press the
““deg’” key. For a negative phase shift, press the “* -’
key hefore entering the numerical data. For square wave
frequencies below 25 kHz, phase changes greater than
25° may result in a phase shift = 180° from the desired.
amount.

3-48. After entering a phase shift, the new phase may
be assigned the zero phase position, and subsequent
changes in phase referenced to that point. To assign
zero phase, press the blue entry prefix key, then press
ASGN ZERO @ (PHASE) key.

3-49. Frequency Sweep.

(TS SHEER L INEARADG T

—

3-50. Frequency sweep is phase continuous over the fuil
frequency range; that is, there are no discontinuities in
the output waveform. When the instrument is turned
on, the sweep mode is set to linear, and the parameters
are set as follows: :

Start Frequency............ i 000 000.0 Hz
Stop Frequency. ........... 16 006 000.0 Hz
Marker Freguency....... ... 5000 000.0 Hz
Time. ..o 1.0 5ec

Table 3-4. Maximum DC Offset with any AC Functicn.

AC Amplitude

Entry Maximum DC Minimum DC Attenuation
{peak-to-peak) Offset {+ or ~} Cffset Entry Range Factor
1.000 mv with 4. 500 mv

1o 0.001 mV 7 A = 1000
3.333 mVv with 3.333 mV
3.334 mV with 14.89 mv

10 0.0G1 mVv 5] A = 300
9.899 mV with 11.68 mV
10.00 mV with 45.00 mV_

0 G.010 mV 5 A= 100
33.33 mVv with 33.33 mv
33.34 mv with 149.9 mV

to 0.010 mVv 4 A = 30
98.98 mV with 116.6 mV

] 100.0 mv with 450.0 mV ‘

to 0.100 mv 3 A =10
333.3mv with 333.3 mv
333.4 mV with 1,488V

to 0.100 mv 2 A=23
899.9 mv with 1.166 V
1.000 V with 4,500 V

10 1.000 mV 1 A=
a9.998 v with .00 vV
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NOTE

The Marker Frequency must be lower than
Stop Frequency by a sufficient amount 1o
permit the Marker puise width o be approxi-
maiely 400 microseconds. See Paragraph
3-35.

To change any of the sweep parameters, press the ap-
propriate SWEEP entry kev, then enter the desired
data. To select LOG sweep, press the blue prefix key
and then the LOG (TIME) key. The log indicator should
fight. The sweep mode is linear unless this light is on.

fffff

R H
EQ o |
)“J “—@ ‘E/ Log sweep indicator
-~CF L.OG“"O.:

3-51. Limear Sweep. In lnear mode, either CON-
TINUOUS or SINGLE sweep may be used. Single
sweep is from START to STOP frequency, and either
START or STOP may be the higher frequency. To
begin a single sweep:

Press “RESET/START” key to set output and
display to the start frequency selected and reset the
X Drive ramp.

Press “RESET/START” key again to start the
sweep.

Indicator is ON during a sweep

The output frequency sweeps (o the STOP frequency
selected and remains there. This frequency appears in
the display. Continuous sweep is up~-down-up, etc., and
begins when the “START CONT” key is pressed. Con-
tinuous sweep may be stopped by pressing the “START
CONT’" key again, or by pressing “START SINGLE”’,
“FREQ ENTRY”, or “PHASE ENTRY"'. The display
will indicate the frequency at which the sweep stopped.
The sweep will stop while any other parameter is being
changed, then will restart, Pressing ““AMPTD CAL",
“SELF TEST", “ASSIGN ZERO @, or changing the
function will also stop continuous sweep.,

{Fmmn SWEEF

lr_;jr/lndicamr is ON during sweep

3-52. Log Sweep. In either single or continuous log sweep

. mode, the stop frequency must be higher than the start
§ frequency, and sweep is up only. (Continuous sweep is

start to stop, start to stop, etc.) The minimum bandwidth
for log sweep is one decade. Single log sweep is a line-
segmented log approximation in one-fenth decade seg-

Operation

ments, and continuous fog sweep is a two-segment log
approximation.

NOTE

Because of the computation time required by
the control circults in log sweep, the actual
stop frequency (which (s displaved af the end
of a single sweep) will be higher than rthe
selected stop frequency, but always within
0.25% . The error decreases as sweep time is
Increased.

3-53. Sweep Time. The maximum time per sweep (up or
down) for all sweep modes is 99,99 seconds, with .01
second resolution for times = | second, and .001 second
resolution for times < 1 second. Minimum times are as -
follows:

Linear sweep, single or continuous. . .0.010 s

Log sweep
Single.. ... .. 2.000s
Continuous. .. ..o 0.100 s

NOTE

In single log sweep, the sweep time is in-
creased by the processing time required
herween segimenrs. The time increase (in
seconds) is approximately equal 1o

stari frequency

045 (mmg Stop Jrequency )

3-54. Sweep Bandwidth. The maximum sweep band-
width is the full frequency range for the function
selected, except that in log sweep, the minimum fre-
quency is 1 Hz. The minimum bandwidth for log sweep
is one decade. Minimum bandwidth for each function
{linear sweep) is as follows:

Sine.......... .. (10 mHz/5) X (sweep time)
Square.......... {5 mHz/s) x (sweep time)
Triangle....... (0.5 mHz/5) X (sweep time)
Ramps.......... (1 mHz/s) x (sweep time)

For sweep bandwidths of less than 100 times the
minimum, Bandwidth selected should be an integral
multiple of the minimum. in linear sweep mode the
sweep bandwidth may be multiplied or divided by two
by pressing the blue prefix key and then “‘Afx2’’ or
“Af+2". These bandwidth modification keys do not
operate in log sweep mode.

3-b5. Sweep Marker,

3-56. The marker frequency may be set to any poini
within the sweep band up to within approximartely 400
microseconds of the stop frequency. If the marker fre-
quency is set beyond this point, the stop frequency will
automatically be increased so that the marker pulse is

3.9
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approximately 400 microseconds wide. The following
equation may be used to determine the approximate
maximum marker frequency:

0004 x bandwidth
sweep Lime

Max. marker freq. = stop freq. -

The rear panel MARKER output is at TTL compatibie
voltage levels. It is High at the start of a sweep up, goes
Low at the selected marker frequency, then High again
at the stop frequency. No marker cutput is present dur-
ing sweep down or during a log sweep. Set the marker
frequency by pressing the “MKR FREQ” key and
entering the numerical data and the frequency suffix.

3-57. The sweep band car be moved up or down to
center on the marker frequency by pressing the blue
prefix key and then the MKR — CF(MKR FREQ) key.
This does not change the sweep bandwidth unless either
the new upper or Jower limit would be beyond the fre-
quency limit for the present function,

3-58. Sweep X Drive Output,
3-59. The rear panel X DRIVE output is as follows:
Linear sweep:
Single: 0 V at start, increasing lnearly to > + 10V

at stop, whether the sweep is up or down. Re-
mains at essentially this voltage until reset prior

to the start of another sweep. (Voltage will drift-

downward less than 10 mV/s.)

Continuous: Increases linearly from 0 V to
>+ 10 V during sweep up, then goes to 0 V at
beginning of sweep down and remains at 0 V
during sweep down.

Log sweep: Starts at 0 V and increases to > + (G V

with the sweep segments.

NOTE

The X DRIVE outpur has a nominal voltage
of +10.5 V at the end of a sweep. This Sinal
voliage is specified to be greater than 10.0 V
10 ensure compatibility with oscifloscopes
having a horizontal sensitivity of 10.0 V SJor
Jull-screen deflection.

X DRIVE output voliage is linear with time
in both linear and log sweep modes.
3-60. Sweep Z Blank Gutput. '

3-61. The Z BLANK output voltages are TTL compati-
ble, and the output logic levels are as follows:

Linear sweep: ;

Single: Goes LOW at start of sweep, HIGH at stop,
whether the sweep is up or down. Remains
until start of next sweep.

Continuous: LOW during sweep up, HIGH during
sweep down. .

3-10

Mode] 33254

Log sweep: Goes LOW at start frequency, HIGH at

stop. In single sweep, remains HIGH until start oﬁ} :

next sweep. In continuous sweep, is HIGH momen-
tarily at stop frequency.

When the Z BLANK output is low, it is capable of sink-
ing current through a relay or other device. The max-
imum ratings are:

Maximum current sink: 200 mA
Allowable voltage range: O Vto +435'V de
Maximuin power (voltage at output x current): 1 W

3-62. Amplitude Modulation,

3-63. To program amplitude moduiation, press the blue.

b 5

prefix key, then press the “AM ON’ (STORE) key. To

remove the modulation, press the biue key, then **AM
OFF"” {(RECALL). The display shows “A ON’’ or “A
OFF” momentarily to indicate the status of the
amplitude modulation. The status of phase modulation
{P ON or P QFF) is displayed at the same time. The
modutation input must be connected to the rear panel
AMPTD MOD input. The impedance of this-input is
20 k(10 k@ when AM is OFF).

3-64. When amplitude modulation is programmed, the
amplitude of the output signal (with no modulation) is
halved; however, the display still indicates the program-
med amplitude. Then, when the output (carrier) is

modulated 100%, the maximum amplitude of the -

modulated output equals the programmed amplitude. A~
modulation input of approximately 5 V peak results in
100% meodulation. Modulation frequency may be 0 to
50 kHz. if amplitude modulation is ON when 3325A
functions other than sine wave are selected, the output
may be gated, depending on the level of the modulation
input. Amplitude modulation should be used only with
the sine wave function, and the modulation input
should not exceed + 10 V peak.

3—65. A dc voltage may be applied to the AMPTD .

MOD input to control the 3325A output level, or a pulse

may be used to gate the output. Approximately +5 V

cuts off the output signal, while approximately -5 V
doubles the output. {Maximum output is 10 V p-p.) DC
or pulse inputs should not exceed +5 V peak.

foiy
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.. 3-66. Phase Moduiation.

Model 33254
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3-67. To program phase modulation, press the blue
prefix key, the the “@M ON” (CLEAR) key, and to
remove phase modulation, press the blue key, then “gM
OF¥F"’ (-). The phase modulation signal at the rear panel
PHASE MOD input may be up to + 10 V peak. The in-
put impedance is 10 kQ. The modulating signal frequen-
¢y may be dc to S kHz. An input of +35 V results in the
following approximate phase deviation (= 170° per voit

for sine function):

3325A Function Phase Deviation

Sine = 850°
Square +425°
Triangle + 42,57
+ Ramp + 85°

. Q 3-68. Modify Keys.

i

3-69. The numerical data of any parameter mayv be
changed by use of the MODIFY keys. First press the
prefix key of the parameter to be modified, placing the

information in the display. Next, press the <1 or 3
key to move the bright digit cursor to the digit you want
to modify. Then pressthe ¢ or  key momentarily

to increase or decrease the value of that digit by 1. If the
modify key is held, the digit will continue to increment
or decrement after a slight delay. As the modified digit
passes 9 (incrementing) or 0 (decrementing) the digit to
its left will increment or decrement.

3-70. Store and Becail.

3-71. An entire program may be stored in any one of 10
registers by pressing the “STORE 0-9% key, then the
register number. This stores all the information that is
in the current program memeory. Other Programs may
then be entered. All stored information is lost when
power is removed from these circuits by setting the
POWER switch to STBY or disconnecting ac - power
from the instrument.

Operation

NOTE

Any phase information stored is invalid when
recalled because rhe [nstrument performs an
amplitude calibration on RECALL. Phase
relationship between the outpui signal and
the reference is not wmaintained when
AMPTD CAL occurs.

3-72. OPERATOR'S CHECKS.

3-73. The foltowing checks provide the operator with a
means of determining whether the instrument is opera-
tional, They are not intended to verify any specifica-
tons. if the instrument fails any of these checks: it °
shouid be referred to qualified service personnel for
repair.

3-74. Self Test.

3-75. Press the blue prefix key, then SELF TEST
{AMPTD CAL). All the front panel display and annun-
ciator LED’s should light for approximately two
seconds, then the instrument performs an automatic
calibration of the sine, square, and Iriangie functions
and the display indicates momentarily whether each tese-
passed or failed. The dc¢ offset is also checked in these
tests.

NOTE

If the display reads OSC FAIL at any time,
the frequency synthesis circuits are not func-
tioning properiv. Refer the instrument (o
gualified service personnel for repair.

3-76. Qutput Checks.

3-77. An oscilloscope (-hp- 1740A or equivalent) is re-
quired for these checks. Connect- the 3325A ourput
threugh a 50-chm feedthru termination (-hp- 11048C)
to the oscilloscope input (input de coupled), or set the
1740A input switch to 50 ohms.

FUNCTIONS

a. Make the following 33235A kevboard selections

FUNCTION . ... ... . Sine
FREQUENCY.................... . 2 kHz
AMPLITUDE. .................. 10V pp

b. Set the oscilloscope controls as follows:

" Vertical, ............. e L5 V/div
Horizontal. .. ......... ..... ... 0.5 ms/div |
Trigger. ..o Auto

¢. Adjust oscilioscope controls for a stable display,
which should show a sine wave approximately two divi-
sions peak-to-peak and one cycle per division.

3-11
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d. Select square wave, triangle, positive slope ramp,
and negative slope ramp and verify that each function
indicates the same frequency and peak-to-peak
amplitude.

AMPLITUDE AND DC OFFSET
e. Set the 3325A as follows:

FUNCTION .. ... ... ... ...... .. Square
FREQUENCY............ ... .. ... 2 kHz
AMPLITUDE. ... .......... .. .. 10V pp
f. Set the oscilloscope controls as Tollows:
Verneal. ..., ... ... .. . 2 V/div
Horizontal, ... ... .. ... ... .. 0.5 ms/div
Trigger . ... . Auto

g. Oscilloscope display should show one squareg wave
per division, 5 divisions peak-te-peak vertical. This
checks the output with no attenuation. Actual display
will depend greatly upon the accuracy of the
oscilloscope amplifiers and display,

h. Change 3325A amplitude o | V p-p, and change
osciiloscope vertical to .2 V/div. ‘Oscilioscope display
should again be 5 divisions peak-to-peak. This checks
the + 3 attenuator section.

i. Change 3325A amplitude to 360 mV p-p, and
change oscilloscope vertical to .1 V/div, Oscitloscope
display should be 3 divisions peak-to-peak. This checks
the + 10 attenuator section.

j- Change 3325A amplitude to 50 mV p-p, and
change oscilloscope vertical to .01 V/div. The square
wave display should be 5 divisions peak-to-peak. This
checks the + 100 attenuator section. :

k. Press the 3325A SQUARE ‘WAVE FUNCTION
key to remove the square wave output. The indicater in
the DC OFFSET Entry key should light and the 33254
display should show 0.0 mV.

I Set the oscilloscope vertical control to 2 V/div.
*Ground the input and set the trace to the center line. Set
mput Lo de coupled.

m. Enter 3 V offset in the 3325A. The oscilloscope
trace should be 2.5 divisions above the center line. Enter
~ 5V offset in the 3325A. The oscilloscope trace should
g0 10 2.5 divisions below the center line.

n. Enter @V offset in the 3325A. Trace should be on
the center line.

FREQUENCY

0. Set the 3325A as foliows:

FUNCTION ... o Sine

FREQUENCY........... .. ... ... 100 Hz

AMPLITUDE. . ....... ... ... .. 10V p-p
312

Model 3325A

p. Set the oscilloscope controls as follows:

Vertical. ... ... ... ... .. . 2 V/div
Horizontal. ... ... .. ... . .. . . . I ms/div

g. Oscillescope display should show one cycle of sine
wave, which should be free of any apparent ir-
regularities.

r. Enter 20 MHz in the 3325A. Change oscilloscope
horizontal to .05 us/div. Oscilloscope should display
one cycle of sine wave per division.

HiGH VOLTAGE OUTPUT (OPTION 002)

s. Remove the 50-ohm feedthru termination between
the 3325A output and the oscilloscope input. Press the
key in the lower right corner of the 3325A front panel 10
select the High Voltage Quiput.

L. Set the 3325A as foliows:-

FUNCTION ..o o Sine
FREQUENCY.......... ... ... . ... 2 kHz
AMPLITUDE. . ... ... .. .. 4GV p-p

u. Set the oscilloscope controls as follows:

Vertical ... ... .. . .. 10 V/div
Horizontal . ... ... ... . . 0.5 ms/diy

v. The oscilloscope display should show a sine wave
four divisions peak-to-peak, one cycle per division. This
checks the high voltage output amplifier.

3-78. OPERATOR'S MAINTENMANCE.

3-79. Maintenance by the operator is limited to cleaning
or replacing the rear panel fan filter, or replacing the ac
line fuse on the rear panel. Generally, if the ac line fuse
requires replacement there is a failure within the instru-
ment, which should be referred to qualified service per-
sonnel. Disconnect the ac line cord hefore replacing the
fuse. Be sure to use the correct replacement fuse:

Nominal Line Voitagé i Fuse [ -ap- Part No.

2110-0001

100/120 ¥ ’
2110-0012

1 A ,
220/240 v 0.5A
3-80. The fan {ilter should be inspected frequently and
cleaned or replaced as necessary to allow free flow of
air. To remove the filter, disconnect ac power from the
instrument and remove the four nuts that secire the
filter retainer. Remove the filter and wash thoroughly
with soapy water, rinse clean, and air dry.

3-81. HP-IB OPERATION.

3-82. The Model 33235A is remotely controlled by
means of the Hewlett-Packard Interface Bus {HP-iB).
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., 1 he following information gives a general description of
[@the HP-IB and defines' the terms, concepts, and

messages used in an HP-IB system. [t also lists the
capabilities and requirements for programming the
3325A. Program examples using a specific Hewlet:-
Packard calculator as the system controller may be
found in the Supptemental Programming information,

Appendix 3-A at the rear of this section.

NOTE

HP-IB is Hewlett-Packard Company’s
implementation of IEEE Standard 488-1678,
“Standard Digital Interfuce for Progrom-
mable Instrumentation.

3-83. General HP-IB Description.

3-84. The HP-IB is a paralle] bus of 16 active signal
fines grouped into three sets according to function, to
interconnect up to 15 instruments. Figure 3-3 is a
diagram of the interface connections and bus structure.

Operzation

output messages in bit-parallel, byte-serial Torm. Nor-
maily, a seven-bit ASCII code represents each piece
{byte) of data, leaving the eighth bit available for parity
checking.

3-86. Data transfer is controiled by means of an inter-
locked ‘‘handshake’ technique which permits data
iransfer (asynchronously) at the rate of the slowest
device participating in that particular conversation. The
three data byte transfer control lines which implement
the handshake form the second set of lines.

3-87. The remaining five general interface management
lines form the third set and are used in such ways as ac-
tivating all the connected devices at once, clearing the
interface, etc. Table 3-5 defines each of the management
lines.

3-88. Definition of HP-IB Terms and Concepts.

Byte - A unit of information consisting of eight binary

~ digits {bits). :

Device - Any unit that is compatible with the IEEE Stan-
dard 488-1978.

Device Dependent - 1. An action a device performs in
response to information sent on the HP-1B. The action

.t L3 A LW LW W)

[

.. 3-83. Eightsignal lines form the first set and are termed
. @ ‘data” lines. The data lines carry coded messages which
i represent addresses, program data, measurements, and

status bytes. The same data lines are used for input and

is characteristic of an individual device and may vary
from device to device. 2. The data required to com-
municate with a particular device.

DEVICE A
Abde 1o taik, fisten,
G ConAtr ok ¥
‘- Data Bus
1e.q., catcuiaror] g 18 sigrwt ines!
sttty
DEVICEB ST
Able 1o talk and
tiggen
( . 13 Data Byte Transfer
e.q., digital voltmeter} TN Ed Contret f
( L BT (3 sigoat inea) {HANDSHAKE} Lines
DEVICE C

Dnly able to listen

General interface
Munagerment
" {5 vignai linwy

0:5., signa gunerator) Managemant (CONTROQL) Lines

DEVICE D

Oniy abie 1o wik

lgior.. &

{e.9., 1apre roadir}

DAy
NRFD
NOAC

#C
ATN
SKG
REN
£

Figure 3-3. Interface Connections and Bus Structure.
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Table 3-5. General Interface Management Lines,

Name Mnemonic Description

Attention ATN Enables & device to interprat
data on the bus as a controller
command (command meode} or
data transfer (Data Mode},

Interface iFC Initializes the HP-IB system (o an

Clear idle state {no activity on the
bus.)

Service ) SRC Alerts the controlier to a nead

Reguest for communication.

Remote REN Places instrumants under re-

Enabie mote program control

End Or EQI " Indicates last data transmission

ldentify during 2 data transfer sequence:
used with ATN to poil devices
for their status:

Operator - The person that operates either the system or
any device in the system.

Address ~ The characters sent by a controller to speci fy
which device will send information on the bus and
which device(s) will receive information. A device may
also-have its address fixed so that it may only receive in-

formation (listen only} or only send information {talk.

oniy).

Polling - Poiling is a means by which a controlier can
identify a device that needs interaction with it. The con-
troller may poil devices for their operational condition
one at a time, which is termed a serial poll, or as groups
of devices simultaneously, which is termed a paralle]
poil.

3-89. Basie Device Communication Capatility.

3-90. Devices which communicate aleng the interface
bus fall into three basic calegories,

Talkers - Devices which send information on the bus
when they have been addressed,

Listeners - Devices /hich receive information sent on
the bus when they have been addressed.

Coutrollers - Devices that can specify the talker and
Hstener(s) for an information transfer, The controlier
can be an active controlier or a systern controller. The
active controller is defined as the current controlling

device on the bus. The system controiler can take con-.
trof of the bus even if it is not the active controller. Each-

system can have only one System controiler, even if
several controllers have system control capability.

3-81. Message Definitions.

3-92. Information is transferred on the HP-IB from
one device to one or more other devices in quantities

3-14

Medel 33254

called “messages’’. Some of the messages consist of two
basic parts, the address portion and the information
portion. Others are general messages to all devices.
Messages can be classified into twelve types, which are
referred to as “meta messages™’, These are defined in
Table 3-6. A bhlock diagram presentation of meta
messages and their implementation wiil be found in Ap-
pendix A-3 at the rear of this section,

NOTE

The meta message in itself is not @ pro-
gram code or an HP-1B command. It is only
intended as a tool to iransiate a program wrir-
len as an algorithm inio the controfler’s code,

3-93. 3325A Response to Messages,

3-94. The 3325A is capable of implementing onty those
messages indicated in Table 3-7, In order for those
messages to be implemented, certain bus actions are re-
quired, which are shown in the Interface Functions col-
umn,

3-85. HP.IB Wark Shest.

3-96. A work sheet ig provided at the end of this section
for listing the address and message capabilities of each
instrument in your HP-IB system. When this sheet is
filled out, it will provide a summary. of the system
capabilities.

3-97. HP-IB Addressing.

3-98. Certain messages require that a specific talker and
listener be designated. Fach instrument on the hus has
its own distinctive listen and/or taik address which
distinguishes it from other devices. The 3325A receives
programming instructions when addressed Lo listen.
When addressed to talk, it will respond to the instruc-
tions it received prior to being addressed to talk, such as
an interrogation or serial poll.

3-99. Addressing usually takes the form of “universai

unlisten, device taik, device(s) listen””. The universal .

unlisten command removes all listeners from the bus,
allowing only the listener(s) designated by the device(s)
listen parameter to receive information. The informa-
tion is sent by the talker designated by the device tajk
parameter. The system controller may designate itseif as
either talker or listener.

3-100. 3325A REMOTE PROGRAMMING.
3-101. 3325A HP.IB Capabilities.

3-102. Table 3-8 lists the HP-IB capabilities of the 33254,
which are compatible with IEEE Standard 488-1978.

[
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Tahle 3-6. Definition of Meta Messages.
Message Definition Message Definition
Data Tre actual information (binary Status Byte A byte that represents the status

bytes} which is sent from a
talker to one or more listeners.
The information or datacan be in
a numeric form or a string of
characters.

Trigger The trigger message causes the
listening device(s! to perform a
device-dependent action.

Clear A clear message will cause a
devics{sl o return 1o 8 pre-
defined device-dependent state.

Remgte The remote message causes the
listening devicefs] to switch
from iocal front panel controi,
1o remote program control. This
message remains in effect so
that devices subsesguently ad-
dressed to listen will go into
remote eperation,

Locat This message clears the remote
message from the listening de-
vice{si and returns the device(s)
to local front panei control.

Locat Lockout The locat logkout message is
implemented to prevent the de-
vice operator from manually in-
hibiting remote program control,

Clear Lockout and This message causes all devices
Set Local to be removed from the locai-
lockout mode and revert 10.jocal,
It will aiso clear the remote mes-
sage for all devices.

Require Service A device can send this mes-
sage at any time to signify that
it needs some type of inter-
action with the controller. The
message is cleared by the de-
vice's status byte message if It
fio langer requires service.

of a.single device. One bit indi-
cates whether the device sent
the reguired service message
and the remaning 7 bits indb
cate operational conditions de-
fined by the device. This byte
is sent from the talking device
in response to a Serial Poil’’
operation performed by a con-
trofier:

Status Bit A byte that represents the opera-
tienal conditions of a group of
devices on the bus. Each de-
vice responds on a particular bit
of the byte thus identifying a
device dependent condition. This
bit is typically sent by devices
in response to a parallel poll
operation.

The status bit message can also
be used by a controller to speci-
fy the particular bit and logic
levet that 2 device will respond
with when a parallel poll oper-
avon s performed. Thus, more
than one device may respond on
the same bit.

Pass Control This message transfers the bus
management responsibilities
from the active controller 10
another controlier,

Abort The system controller sends the

abort message to uncondition-
ally assume control of the bus
from the active controller, The
message will terminate all bus
communications but does not
implement the clear message.

3-103. Developing an HP-IB Program.

3-104. Basically, the 3325A is programmed remotely in
the same manner as it is programmed manually. The se-
quence in which the various parameters are pro-
grammed 18 not important. At the end of this section
(1) there is a summary of the HP-IB Programming
Codes. This chart may be removed from the manual
and/or copied to be used as a programming referende.

NOTE
It may be necessary (¢ refer to some para-

graphs on manual operation for descriptions
of certain signals and requirements.

3-105. Several steps are needed to develop an HP-1B
program.

a. Completely define the operation{s) the system is
required to perform.

b. Write the program in flowchart or algorithm
form. (An algorithm may be defined as a fixed step-by-
step procedure for finding a solution to a problem.) Use
the key words for meta messages shown in Table 3-6 in
developing the program. The twelve key words are
repeated here for reference.

Data

*Trigger

Clear

Remote

Local

Local Lockout

Clear Lockout and Set Local
Require Service

3-15
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Table 3-7. 3325A implementation of Messages.

Interface Functions” *

Message Impiementation® Sender Recarnver 33254 Response

Data SR ) T, SH 1", AH Will send or receive as
instructed

Trigger NA T, SH L, AH None

Clear-iD R C, 8H pe”, L, AH Device Clear sets 3325A

Clear-All R C, 84 DCh, AH o initial turn-on conds-

) tions. See Para. 3-8,

Remote R C., SH RY, L, AM Goes to Remote. Can be

RL, AH sat to Local by LOCAL
' key.

Locat R C,, SH RL" L, AH Goes to Local.

l.acal hockout C, SH RL, AH Goes to Rermote. Cannot
be set to Local by LOCAL
key. .

Ciear Lockout and R RL Goes to Local from Local

Set Locai C, Lockout.

Require Service S SRn C Sets SRA True.

Status Byte S SR™, T, SH L®, AH Sends byte which indi-
cates it service required
and reason.

Status Bit N A pph C None

Pass Control MNA Car SH Co. T, AH None

Abort R C, Unaddress

*8=8end Only " *SH= Source Handshake

R =Raceive Only AH = Acceptor Handshake
SR =Send and Receive T=Talker {includes TE = Extended Talker}
NA = Not Applicable . =Listener {inciudes LE = Extended Listener}
SH = Service Raguest
RL=Remote/Local
PP = Parailel Poli
DC = Device Clear
DT = Device Trigger
C=Any Controller '
Cn = A specific controller (for example, Cj, Cg)
C.=The System Controiler
X =indicates message can be sent to/by one or more
devices simultaneousiy

Status Byte
*Status Bit
*Pass Control
Abort

*Not implemented by the 3325A
NOTE

The meta message in ilself is not a program
code or an HP-IB conmumand. It is only in-
tended as a tool 1o translate a program
written as an algorithm into the controller’s

code,

Tahle 38 Interface Functions.

Code Function
SH1 Source handshake capability
A Acceptor handshake capabiity
T8 1 Basic talker; Serial Poll; Unaddressed to talk if
addressed to listen
L3 Basic tistener; Listen Only; Unaddressed to
listen if addressed to talk
SR1 Service Reguest capability
RL1 Remote/l.ocal capability
PO No parallel polt capability
[sloN Device clear capability.
D70 No device trigger capability
ce No controller capabilivy
£ Open collector bus drivers
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¢. Define the operation in program codes that the in-
strument can use. Each instrument has its own set of
program codes which are ASCII characters. The 3325A
program codes are shown beginning with Paragraph
3-120 or Table 3-9. .

d. Convert the program into the controller’s
language. The conversion information is supplied with
each controller, For example, the ~-hp- 9825A Calculator
Extended 1/0 Manual provides a chart for program
code conversion.

NOTE

Examples for controlling the 33254 with «
specific Hewletr-Packard calcwlaror are pro-
vided in the Supplemental Programming In-
Sformation, Appendix B-3 qi the rear of this
section.

3-106. Block diagrams and explanations of the meta
messages that apply to the 3325A are shown in Appen-
dix A-3 ar the rear of this section.

3-107. Universal and Addressed Commands.
3-108. The3325A will respond to the foilowing univer-

sal and addressed commands, which are sent in the coms-
mand mode (ATN truel.

Mnemonic Command. ASCII Code
Universal:

*DCL Device Clear DC4
LLO lLocal Lockout DCi
MLA My Listen Address {setectable)
MTA My Talk Address {selectable)
SPD  Serial Poll Disabie EM

SPE  Serial Poll Enable CAN

UNL  Unlisten ?

UNT  Unralk : —
Addressed:

GTL  Go to Local SOH

*SDC  Selected Device Clear EOT

*DCL and SDC commands set the 3325A to its initial
turn-on conditions {(see Paragraph 3-8) and cause an

 AMPTD CAL operation. Any data in the HP-IB input
© buiTer is lost, The storage registers, SRQ masking, and

the status byte are not affected.
3-109. Placing the 3325A in Remote.

3-110. The 3325A will go to Remote when ATN is true,
REN is true, and it receives its listen address.

3-111. The 3325A Address.

Operation

3-112. The 3325A address is normally set at the factory
to:

ASCIE 5-Bit {5-Bit Octal Eguivalent)

Character Octal Decimal Hexadecimal
Listen I 21 17 11
Taik Q 21 17 il

The 3325A can be made to display its address in decimal
code by pressing the blue prefix key and the BUS ADRS
(LOCAL) key.

NOTES

1. All programming s shown in ASCIH
code.

2. Table 3-9 is a summary of the 33254 pro-
gram data messages and program times.
Table 3-10 lists program codes in binary,
ocial, decimal, and hexadecimal. Ar the end
of this secrion (T1T) there is also a summary of
the HP-IB programming codes. This chart
may be removed from the manual and/or
copled 10 be used as g programming
reference. .

3. The following front pane! key actions can-
not be remoltely programmed:

Modify group

Sweep bandwidth x 2

Sweep bandwidth + 2

Set sweep center frequency to marker fre-
quency

Disptay bus address

Clear display

4. The 33254 must be set to REMOTE and
addressed to LISTEN before it will accept
device dependent data messages. -

3-113. 3325A Data Message Formats.

3-114. The following are valid programming strings
(data messages) for the 3325A; .

Mnemonic, Data, Delimiter, EOS
Mnemonic, Data, EOS
Mnemonic, EOS

I, Mnemonic, EOS

Where I is the ASCI character I and EOS is the end-of- .
string character, which is required for Data Transfer..
Mode 2 (see foliowing paragraphs) - Valid EOS
characters are:

LF = Line Feed = 12 octal
* = Asterisk = 52 octal

317,
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Tabie 2-9. Summary of 3325A Programming (ASCH Characters).””

Mnemenics

ff@

Parameter or ASCH ASCH
(Qparation Code Data Code Celimiters Approximate Programming Time™
Data Transfer Moede NA
Data Mode 1 =MD 1 MD = 4.5 ms
Data Mode 2 =MD 2 _
Function =FuU G=0C Only NA FU=1800 ms
1 =38ine
2= Square
3 =Triangle
4 = Positive Ramp
5= Negative Ramp
Frequency =FR =< 11 Digits HZ = Hertz FR=7.0 ms
and Decimal KH = Kilohertz Each digit or decimal=2.8 ms
] MH = Megahertz HZ, KH,.or MH=12.6 ms
Amplitude = AM = 4 Digits VO =Veolis (p-p} AM=6.8 ms
and Decimat. Also MV = Millivelts {p-p! Each digit, decimat or decimal= 2.8 ms
- gign if negative VR =Vglts rms VO or MV =80 ms
dBm. + signis val- | MR =Millivolts rms VR or MR= 130 ms
id but not required. DB =dBm DB=2560 ms
bC Offset =0F = 4 Digits'and VO = Voits QF=6.8 ms
Decimal. Also —~ 1 MV = Millivelts Each digit, decimal, or — sign=2.8 ms
sign if negative dc VO or MV =82 ms
offset. + signis
valid but not
recrlired,
Phase =PH = 4 Digits DE =Degrees PH=5ms; DE=28 ms
— minus sign Each digit and — sign=2.8 ms
Sweegp Start Frequency =57 < 11 Digits HZ = Hertz ST, SP, or MF=7.0ms
Sweaap Stop Frequency =5P and Decimal KH = Kilohertz Each digit or decimal= 2.8 ms
Swaep Marker Frequency = MF : MH = Megahertz HZ, KH, or MH=10.3 ms
Sweep Time w= Tl < 4 Digits SE = Seconds TI=5.5 ms; SE=7.0 ms
and Decimal Each digit and decimal= 2.8 ms
Sweep Mode = SM CNA SM=4.5 ms
Linear 1
Logarithmic 2
Rear or Front Panel Output = RF NA RE=44.5 ms
Front Panel H
Rear Panel 2
Store Program = SR 1 Digit, 0-9 NA SR=11 ms;
Recall Program =RE RE=1700 ms
Execution Functions NA NA
Assign Zers Phase = AP ' AP=5.2 ms
Perform Auto-Cal = AC AC= 1500 ms
Start Single Sweep =88 58=300 ms
Start Continuous Sweep =50 SC=300 ms
Perform Self-Test. =TE NA NA TE=10,000 ms
Interrogate Program Error =1{ER NA NA [ER=11.5 ms
interrogate Entry Parametears NA NA
Frequency ={FR IFR= 10 ms
Amplitude ={AM IAM=8.8 ms
Offset = HOF I0F=9.8 ms
Phase =|PH IPH=8 ms
Sweep Start Frequency = 8T IST=10 ms
Sweep Stop Frequency =8P I8P =10 ms
Sweap Marker Frequency = IMF - IMF=10 ms
Sweep Time =17l iT1=8.5 ms
Interrogate Function =iFy NA NA IFU= 1803 ms
Mask Service Requests =MS3 See Para. NA MS=4.5ms
3-144
Binary (ON/OFF} Functions . NA HY = 48 ms
High Voltage Output =HV OFF =0 MA=7.0ms
Amplitude Moduiation =MA ON &= 1 MP=7.0 ms
Phase Modulation =MP

3-18

£ * See Note-2, fellowing Paragraph 3-112.

*Program times are in addition to the data transfer time of 228 to 260 us per byte.



https://www.manualsplus.com/

i k4l

R oWl W e DR Ll LB LR L Ll 4l

lal Ll L L G

s AW A AEJ LEA @S 1B LEJ

Model 3325A

Table 3-10. Programming Codes.

ASCH Binary Gctal Decimal Hexadecimal
fnstruction Characters Code Code Code Code
Entry

Frequency F 1000110 106 70 48
R 1010010 122 82 52
Ampiitude A 1000001 101 513 41
M. 1001101 116 7 77 40
Cffset 0] 1001111 i 79 4F
F 1000110 108 70 46
Phase P 1010800 120 80 50
H 1001000 110 72 48
Sweep
Start Frequency - s 1010011 123 83 53
T TO010100 124 84 5d
Stop Frequency S 1010011 123 83 53
P 1010000 120 80 50
‘Marker Freguency M 18001101 115 77 4D
F 1000110 106 70 46
Time T 101010¢ 124 84 54
i 1001001 111 73 49
Start Continuous S 1010011 123 83 53
c 1000011 103 87 43
Start Single {must be sent twice! S T01001 1 123 83 53
’ 5 10100711 123 83 53
Sweep Mode S 01001 123 83 83
M 00110 115 77 40
Numerical Data . '
0 O C110000 060 48 30
1 1 110001 061 43 31
2 2 0110010 082 50 32
3 3 0110011 083 51 33
4 4 0110100 064 52 34
8 5 0110101 065 653 35
& 3] 0110110 066 54 36
7 7 gt10111 087 55 37
8 8 G111000 070 58 38
g g C111001 671 57 39
Adecimat} - 0101110 0686 46 2E
----- {minus) - 0101101 055 45 20
Data Suffix (Delimiter
Hertz i TO01000G 110 72 48
Z 1.011010 1 132 gc SA
KHohertz K 1001011 113 s 48
H 1001000 110 72 48
Megahertz M 1001101 115 77 L8]

H 1001000 110 72 40

Volts {p-p or do} v 1010110 126 86 56

0 10G1 111 117 79 4F

Mitlivolts {p-p or dc} M 1001101 118 77 40

W 1010110 126 86 56

Volts rms \ 1010110 126 86 - 58.

R 1010010 122 82 52

Mitlivolts trms M 1001101 115 77 4D

- R 1010010 122 82. 52
dBm D 1000100 104 68 .44

B rG00010 102 66 4.2

Degrees D 1000100 104 88 44

E 1000101 105 6% 45

Seconds S 101001 123 83 53

E 1000101 105 69 45

Stote 5 1010011 123 83 63
R 1010010 122 82 52

Recall ®] 10106010 122 82 52
E 1000101 105 45

63

Operation
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Operation Model 3325A e
Tabie 3-10. Programming Codes {Cont'd), =
ASCH Binary Qc¢ral BDecimal Hexadecimal
Instruction Charactiers Code Code Code Code s
High Voltage Output H 1001000 110 .72 48 ST
) v 1010110 128 885 56
Modulation-Ampiitude M 1001101 115 77 4t oo
A 1000001 101 65 41 SR
Modulation-Phase M 1001101 115 77 40 : -
P 1010000 120 80 50 g
Rear or Front Qutput R 18100180 122 82 [¥]
F 1000110 108 76 46 B
Data Transfer Mode M 1001101 115 77 ) 4D —
i 1000100 104 &8 44
Assign Zero Phase Reference A 10000CG1 101 85 41
P 1010000 120 80 50
Perform Auto Cah A TO00001 TO7 &5 47 3
C 100001 103 a7 43
Perform Self Test T 10101090 124 84 54 i
E 1000101 105 8% 45 e
Mask SRQ M 101101 115 - 77 40 .
s 1010011 | 123 83 53 ke
Interrogate (Parameter} | 1001001 111 73 49
Interrogate Error I 1001001 111 73 49 i' “
E 1000101 105 69 45 R
R 1010010 122 82 52
EOS (End of String) ' e
Line Feed LF 0001010 12 4 A
Asterisk * 01010810 52 42 2A g}
=

All spaces (40 oéial), carriage returns (15 octal}, com-

mas {34 octal}, and all lower case alphabetics are ig-
nored by the 3325A.

NOTE

A program string may program one para-
meter or all parameters. For example, the
string “FURFRIGKHAM3VO" programs the
Jollowing:

FU2 = Square wave function
FRIOKH = 10 kHz
AM3VO = 3 V pp

The EOS character should follow the com-
plete string, or a maximum of 48 characters
{see Paragraphs 3-115 through 3-118).

3-115. Data Transfer Mode,

3-116. The 3325A accepts data from the HP-IB in
either of two modes. If speed of communication is a
critical factor on your HP-IB system, Mode 2 is prefer-
rable. The characteristics of the two modes are:

Data Mode 1. The 3325A turns on in Data
Mode . In this mode, each device dependent
character (byte) is processed when received,

320

Line feeds and Asterisks (EOS characters)
are ignored. No other device dependent data
communications are permitted on the bus
until the entire 3325A program string has
been accepted and all but the last character
processed.

mom oy

Data Mode 2. Device dependent characters
are accepted and stored in an internal buffer
and not processed until the EOS character is
received or the buffer is filled (48 bytes).
Consequently, other communications on the
bus are permitted after the program string -
has been accepted (at the rate of approx-
imately 150 to 200 microseconds per
character). If the program string contains 48 .
characters or more, the 3325A will hold up
the bus while it processes the 48 characters
before accepting and storing the rest of the
string. Because the instrument turns on in
Data Mode 1, Mode 2 must be programmed.
remotely. It will then remain in Mode 2 until .
‘Mode | is programmed or unti! the POWER
switch is set to STBY. '

LB

3-117. While the 3325A is processing data it will accept ’
and respond to universal commands. For this reason, :
when operating in Mode 2, the controller can send a
program string (48 characters or less) to the 3325A, and
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.. while this data is being processed the controller can
48 unaddress the 3325A to listen and then communicate

with another device. However, if the string is more than
48 characters, the bus will be held up until the first 48
characters have been processed and the remaining
characters accepted. In order for the bus to be used dur-
ing 3325A processing time for comrmurnication between
other devices, a program string greater than 48
characters should be divided and an EOS character sent
after {or at a convenient place before) the 48th byte. The
remaining program can then constituie a second string.
While the 3325A is processing input information, a
“Busy’ lag is set in the status byte (see Paragraph
3-136). This flag can be used to determine when the
3323A has finished processing.

- NOTE

The 3325A will handshake bus communica-
tions even though the POWER switch is set -
to STBY. This will not interfere with the
operation of the bus unless it was set (o
STBY while addressed (o tallk. Before it is set
ioc STBY, make sure ii is not addressed to
talk, or else disconnect the HP-IB cable
Jrom the 3323A. The addressed to talk con-
dition can be cleared by an [FC command,
even when the 33254 is in Standby.

' 3-118. Programming Data Transfer Mode.

(3119, Instructions for programming Data Transfer

Mode are included in Paragraph 3-126.

© 3-120. Programming Entry Parameters.

3-121. The 3323A entry parameters are;

Frequency

Amplitude

Offser

Phase

Sweep Start Frequency
Sweep Stop Frequency
Sweep Marker Freguency
Sweep Time

The programming syntax for these parameiers is:
Mnemonic, Data, Delimiter, EOS
NOTE

Al program codes are shown in ASCIT
characters,

Valid mnemonics:
FR = Freguency

AM = Amplitude
OF = Offset

Operation

PH = Phase

ST = Sweep Start Freguency
SP Sweep Stop Frequency
MF = Sweep Marker Frequency
TI = Sweep Time

il

Valid data:

0 thru 9 = ASCII numerics (if too many
digits are sent, the exira digits will be
ignored or rounded)

4+ = ASCII plus sign {plus sign is accepted
but not required)

— = ASCII minus sign (minus sign will be ig-
nored if sent for parameters that cannot be
negative).

. = ASCII decimal {floating decimal entries
not valid)

Vaiid delimiters:

HYZ = Hertz

KH = Kilchertz

MH = Megahertz .

VO = Volts (peak-to-peak or dc)
MV = Millivolts (peak-to-peak or dc)
VR = Volts rms

MR = Millivolts rms

DB = dBm
DE = Degrees
SE = Seconds

NOTE

When operating in Data Mode I, an EOS
character is not required. When in Mode 2,
the EQS character should nof be sent until
the end of the program siring (or after 48
bytes; see Paragraph 3-117).

3-122. Programming Waveform Function.
3-123. The selectable functions are:

DC only.

Sine wave

Square wave
Triangle wave
Positive Slope Ramp-
Negative Slope Ramp

The programming syntax for seieéiing_functicn is:
Mnemonic, Data, EQS
Valid mnemonic:

FU = Function
3-21
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Operation

Valid data:

Function off {de only)
Sine

Square

Triangle

Positive Slope Ramp
Negative Slope Ramp

I

il

|

3-124, Programming Binary (Bn or Off} Functions.
3-125. The programmable binary functions are:

High Voltage Qutput (Option 002)
Amplitude Modulation
Phase Modulation

The programming syntax for binary functions is:
Mnemonic, Data, EOS
Valid mnemonics:

HV = High Voitage Output (If the 3325A receives
the HV mnemonic but. does not have the high
voltage option, SRQ (if enabled) and an error
code will be generated. See Paragraph 3-134)

MA = Modulation ~ Amplitude

MP = Modulation — Phase

Valid data:
& = Off
1'= On

NOTE

The rear panel signal output is inactive (no
internal signal connectionj if the instrument
has the High Voltage Outpur Option 002 in-
stalled.  Instructions are given in the
Operating and Service Manual, Section VI,
Service Group M, for activating the rear
panel signal output in one of two wavs: 1)
Placing the standard/high voltage output on
the rear panel only, disconnecting the front
panel signal output, or 2) Disabling the high
voilage ouiput and enabling the standard
Jront/rear output configuration.

3126, ?mgramming-Selectiun Functions.

NOTE

The selection functions are similar to binary
Junctions, but instead of ON or OFF states,
selection is made between two mutually ex-
clusive operations.

L
|

[

o]

Model 3325A

3-127. The programmable selection functions are:
Rear Cutput/Front Qutput-
Linear Sweep/Logarithmic Sweep
Data Transfer Mode

The programming syntax for-the selection functions is:
Mnemonic, Data, EOS

Valid mnemonics:
RF = Rear or Front Qutput

SM = Sweep Mode
MD = Data Transfer Mode

~ Valid data for RF is:

1 = Select Rear Ouiput

2 = Select Front Qutput (If the 3325A receives the
RF mnemonic but does not have rear output
capability (Option 002, for exampie) SRQ (if
enabled) and an error code will be generated,
See Paragraph 3-134)

Valid data for SM is:

| = Linear Sweep (The 3325A turns on in Linear
Sweep function. This function need not be pro-
grammed except to change from Linear to Log
Sweep or to return to Linear.)

2 = Logarithmic Sweep
Valid data for MD is:

I = Data Made 1 (The 3325A turns on in Data
Mode 1. This function need not be programmed
if it is desired to remain in Data Mode 1.)

2 = Data Mode 2

3-128. Programming Execution Functions.
3-129. The programunable execution tunctions are:
Assign Zero Phase Reference
Perform Amplitude Calibration
Start Single Sweep
Start Continuous Sweep:
Perform Self Test.
The programming syntax for execution functions is:
Mnemonic, EQS
Valid mnemonics:
AP = Assign Zero Phase Reference

AC = Perform Amplitude Calibration
88 = Start Single Sweep -

1

f":-::'i
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SC = Start Continuous Sweep
TE = Perform Seif Test

il

NOTES

I. The Start Single mnemoenic must be sent
twice (S88S). The first S8 sets the output
fand display} (o the start frequency, and the
second §S starts the sweep.,

2. While the 33254 is in Continuous Sweep
miode, if it receives the mnemonics SC, S5,
FR, PH, AC, AP, or TE, it will stop sweep-
ing. It must receive SC again in order to
resume conlinuous sweeping; or if a single
sweep s to be programmed, 5585 is re-
quired.

3. The “Busy” flag (bit 7 in the status byte,
see Paragraph 3-138) will be 1" for the
duration of a Self Test operation. After Self
Test, the 3325A reiurns to the previously
programmed conditions, except that if a
Ssweep was in progress the sweep will remain
stopped.

3-130. Programming Amplitude Urits Conversion,

3-131. The programming syntax for converting ampli-
tude units (Vp-p, Vrms, dBm) is:

Mnemonic, Delimiter, EOS
Mremonic = AM = Ampiitude

Delimiter = The units to which vou want to convert:

VO = VYp-p
MV = mVp-p
YR = Vrms
MR = mVrms
DB = dBm

Example: If amplitude was programmed in Vp-p, it may
be converted to dBm by programming “AMDB”. If
amplitude was the last parameter programmed and is
shown in the display, only the delimiter *‘DB’’ needs to
be programmed.

3-132. Programming Sterage Registers.

3-133. The data that will be stored includes the current
program of Entry Parameters, Function (Waveform),
Binary Functions, and Selection Functions. The storage
register functions are:

Store Data in Register N
Recall Data from Register N .

Operation

The programming syntax for storage register lunctions
is:

Mnemeonic, Data, EQS

Valid mnemonics:

SR = Store
" RE = Recall
Valid data;

@ thru 9 = ASCII numerics specifying register
number

NOTES

I. If no data has been stored in a register,
the recall command for that register wifl be
ignored. .

2. An amplitude calibration s performed
when q register is recalled.

3. The numeric value for the phase is stored,
bul the phase of the outpur is not changed
when the register Is recalled. (Phase may
need 1o be reprogrammed.)

4. DCL (Device Clear) and SDC (Selected
Device Clear) commands do not affect the
- storage registers.

3-134. Service Requests. .

3-135. The 3325A will set the SRQ line true for any of
the following reasons, if enabled by the SRQ mask (see
Paragraph 3-144):

Program String Error
Sweep Started or Sweep Stopped
System Failure (Possible component problem)
Failed Self Test
Failed Amplitude Calibration
External Reference Uniocked
Main Oscillator Unlocked -

3-136. Serial Poll;

3-137. When the system controller determines that the
SRQ line is true, it may conduct either a Serial Poli or a
Parallel-Poll to determine which device(s) initiated the
Service Request, and the reason(s) for the request. The
3325A responds to a Serial Poll, which is conducted in
the following manner:-

Controller places ATN frue (command mode)
Coniroller sends Serial Poll Enable (SPE) on lines
DIOL1-8 {(ASCIH CAN, binary code x0011000).

[#¥]
H

£

fa
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Controller sends 3325A Talk address,
Listen address

Controller piaces ATN false {da{a mode)

3325A responds by sending status byte on DIQ1-8

Controller places ATN true {after each device has
been paolied)

Controiler sends Serial Poll Disable (SPD) on
DIOI-8 (ASCII EM, binary code x 0011001)

controller

Serial Poll Disable clears the SRQ message originated by
the 3323A, resetting bxts @ through 3 and bit 6 in the
%tatus byte.

NOTE

Some of the above Serial Poll operations are
performed automatically by some con-
trollers in response (o certain programming
starements. Refer to the programming in-
structions for your particular controller.

3-138. Status Byte,

3-139. A status byte consists of one 8-bit byte on the
HP-1B data lines. A “*I” in bit 6 indicates that the
3325A did request service (placed SRQ true), anda “0”
in bit 6 indicates that it did not request service. The
3325A status byte contains the following information:

76543210 Statusbyte bits
(87654321 DIO lines)
FRFxSS8S F=Flag; R= Request Service:

' S = Status _
I = Program String Error

1 = Sweep Stopped

= Sweep Started

———1 = System Failure
{possible component faﬂure),
includes:

Failed Self Test

Failed Amptd Cal

Ext Ref Unlocked

Main Osc Unlocked

Sweep Flag. 1= Sweep in Progress.
Does not cause SR(Q,

RQS Message. 1 =Service Request.

Does not cause SRQ.

3-140. Busy Flag.

3-141. The Busy Flag (status byte bit.7) is high {1} while

the 3323A is processing data. This bit can be monitored

3-24

Model 3325A.

by the controller to determine when the 3325A is ready

for more data.

3-142. Sweep Flag.

3-143. The Sweep Flag (bit 5 of the status byte) is high '

{1} while the 3325A is in the process of sweeping. This
bit can be monitored by the controlier to determine
when the end of a sweep oCeurs, -

3-144. Masking or Enabling Service Requests.
3-145. Bits 3 through @ in the status byte can be masked
s0 that the corresponding conditions will not cause a
service request. However, a ’1” will still appear in the
status byte if the condition exists, and can be cleared
only by a serial poll. At instrument turn-on all SRQ con-
ditions are masked. The programming syntax for mask-
ing and enabling SRQ conditions is:

Mnemonic, Data; EOS
Mnemonic = MS
Valid Data is shown in Table 3-11.
3-146. Interrogating Program Errors.

3-147. The “Program Error” service request may result
from the following Errors;

Busy Flag. 1=3325A busy processing data. -

ASCH
Numeric Error
1 Entry parameter out of bounds (for exam-

ple, Freq = 61 MHz)

2 Invalid delimiter

3 | Frequency too large for function (for ex-
ample, Function = Triangle, Freq
z 11 kHz)

4 Sweep time too small or too large

3 Offset incompatible with amplitude, or
amplitude incompatible with offset

6 Sweep frequency too large for function;
Sweep bandwidth too small; Start fre-
quency too small {log sweep); Start fre-
quency greater than stop frequency (log
sweep)

7 Unrecognizable mnemonic received

8 Unrecognizable data character received

9 Option does not exist (High Voltage or
Rear/Front) '

AR

moE o

B
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Operation

Table 3-11. SRQ Mask/Enable Data.
: System Sweep Sweep Program -

ASCH Bits Fail Start Stop Error

= Character 3 thru 0 Bit 3 Bit 2 Bit 1 Bit O
@ *0000 Mask Mask Mask Mask

A o001 Mask Mask Mask Enable

B Co10 Mask Mask Enablg Mask

C 0011 Mask Mask Enable Enable

D 0100 Mask Enable Mask Masi

E 0101 Mask Enable Mask Enabie

F 0110 Mask Enabie Enabie Mask

G 0111 Mask Enable Enable Enable

H 1000 Enabie Mask Mask Mask

; 1001 Enable - Mask Mask Enable

J 1010 Enable Mask Enable Mask

K 1011 £nable Mask Enabie Enable

L 1100 Enable Enable Mask Mask

M 1101 Enable Enable Mask Enable

N 1110 Enabie Enabie Enable Mask

O 1111 Enatile Enable Enable Enable

"initial turn-on conditions
The programming syntax for interrogating error is: PH = Phase

Mnemonic, EOS
Mnemonic = IER"-

the 3325A will send back the
following the nexi time it is addressed to talk:

Mnemonic, Data, CR (ASCII carriage return), LEF
& EOI (ASCI line feed with EO! scnt simultane-
ously)

Mnemonic = ER

Data = The ASCII fumeric corresponding {o the first
error that occurrad (see list above).

If no error occurred, the code returned is #. When more
than one error has occurred, only the code for the first
error will be returned. After interrogation, the error
code is set to zero until the next error oceurs.

3-148. Interrogating Entry Parameters.

3-149. Each entry parameter can be interrogated by the
controller to determine its value, The programmmg §ymn-
tax for interrogating entry parameters is:

I, Mnemonic, EQI

= the ASCII character I and indicates interrogation
desued

Valid mnemonics {parameter to be interrogated):

FR = Frequency
AM = Amplitude
OF = Offset

ST = Sweep Start Frequency
SP = Sweep Stop Frequency
MF = Sweep Marker Frequency
TI = Sweep Time

After receiving a parameter interrogation, the 3325A
will send back the following the next time it is addressed
to talk: :

Mnemonic, Data, Delimiter, CR (ASCII Carriage
Return), LF & BOI (ASCI] Line Feed wn:h EOI
sent simultaneously)

Mnemonic =
terrogated

The mnemonic of the parameter being in-

Data = 11 digits of ASCII numerics equal to the value
of the specified parameter plus decimal point. If the

value is negative, the first digit is a minus sign.

Defimiter = The data suffix mnemonic denoting the
parameter value {(see Paragraph 3-120)

NOTE .

Oniy one parameter can be interrogated by
each interrogation message

3-150. Interrogating Functinn {Waveform).

3-151. The 3325A may be interrogated by the controller
to determine the current function programmed. The
programming syntax for interrogating function is:

I, Mnemonic¢, EQOS

I = The ASCII character [ and indicates interrogation
desired
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Mrnemonic = FU = Function

After receiving IFU, the 3325A will send back the
foliowing the next time it is addressed to talk:

Mnemonic, Data, CR {ASCII Carriage Return), LF
& BOI (ASCII Line Feed with EOI sent simul-

taneouslyy

Mnemonic = FU
Data = One ASCH numeric indicating function as
follows:

B = DC Only (Offses)

1 = Sine

2 = Square

3 = Triangle

4 = Positive Slope Ramp

5 = Negative Slope Ramp
3-152. interrogeting Miscellaneous Parameters,

3-153. The other parameters shown below can be inter-
rogated by the controller to determine their present
state. The programming syniax is:

[, Mnemonic, EOS

[ = The ASCH character I and indicates interrogation
desired

Valid Mnemonics (parameter to be interrogated):

SM = Sweep Mode

RF = Rear or Front Output*
HY = High Voltage Qutput®
MA = Amplitude Modulation
MP = Phase Modulation

Model 3325A

*Rear/Front output and High Voltage Quiput (Option

002} are mutually exclusive. If either RF or HV is infer- (.

rogated, the mnemonic ard data returned will indicate
the actual capability of the instrament and its state. For
example, if the High Voitage option is present and OFF,
HV@ will be returned in response to either IRF or IHV,

After receiving an ihierz’ogation, the 3325A will send
back the following the next time it is addressed to talk:

Mnemonic, Data, CR (ASCIH Carriage Return), LE
& EOI (ASCII Line Feed with EOI sent simul-
taneously)

Mnemonic = The mnemonic of the parameter being in-
terrogated

Data = 1 ASCII digit specifying the state of the
parameter. This is the same digit that would be used to
program the parameter to that state.

3-154, Using the Interrogate Capability.

3-155. When the 3325A is changed from local to remote
operation or vice versa, il refains its currently pro-
grammed state until this program is changed by the
operator or controller, This feature can be useful in set-
ting up a program string for HP-IB programming. For
example, using the 3325A in local, the operator can
determine experimentally the parameters required to

=25

perform the operation or test desired. Then the 33254

can be placed in remote and its function and entry
parameters interrogated. Each item can be stored by the
controller and then combined to form the 3325A pro-
gram string to be incorporated into the total HP-IB pro-
gram.
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3-156. 3325A Programming Procedure.

“¥3-157. The following examples are given to iilustrate

the basic procedure for developing a program. Program
examples are shown in Appendix B-3, using the -hp-
Model 9825A Calculator as the system controller. Ap-
pendix A-3 diagrams the required messages.

Example 1:
Address controller to talk,
3325A to listen

Send Program Data

Example 2:
Address controlier to talk,
3325A to listen

Send Program Data

Check for Reguire Service
message

If yes, determine reason
from 3325A Status Byte

Take corrective action if
necessary

Address Controller To
Tatk, 3328A To Listgn

Send Program Data

Address Controller To
Talk, 3325A To Listen

Send Program Data

Require
Service
7

YES

Operation

Determ
‘SRQ {Status Byte:

ine Reason

for

NO

Continue

}

Carrective

Needed
?

]\
Action JES

Corrective Action

)

3-27/3-28


https://www.manualsplus.com/

FIR

Model 3325A ' Appendix A

'

APPENDIX A

SECTION il
META MESSAGES

BLOCK DIAGRAMMED

i

Ldi

F VTS

3 DATA MESSAGE — The Data message is the actual information that is sent from a talker
to one or more listeners. This action requires the controfler to first enter the command mode
e to set up the talker and listener(s} for the transfer of data. The information is then frans-
ferred in the data mode.
=
COMMAND MODE
- ] ADDRESSING —
@ 010 1-8
BATA — Ti CONTROLLER TALK -
y MESSAGE | wwwnw wj?wmﬁ) UNLI?STEN DEVICE LISTEN DATA MODE
§ o077g
oR } ATN oG 1-8
IEALSE} DEVICE DEPENDENT
% » DEVICE TALK DATA
CONTROLLER LISTEN
3 OR
e DEVICE TALK
:ﬁ - ANOTRHER DEVICE LISTEN
ﬁ i
% TRIGGER — The Trigger message causes all addressed instruments with this capability to

execute some predefined function simultaneously.

The 3325A does not have Trigger capability.

e COMMAND MODE ——my

D0 18 810 1-8
TRIGGER .
e ATN UNLISTEN
MESSAGE TRUE) A LISTEN ADDRESS GROTL;FIEEE;UTS
{GROUP EXECUTE) | = :
077y 010

| e ADDRESSING oemreed

REN MUST BE TRUE BEFORE EXE—
CUTING THE TRIGGER MESSAGE.

CLEAR — The Clear message may be implemented for addressed devices or for all devices
on the bus capabie of responding. In both cases the controiler places the bus in the command
mode to execute the message.

ER SN .Y TRt Ry Syt PRV LR PR 4

COMMAND MODE
l CLEAR.
* MESSAGE — ATN DIO 1-8
— ITRUE? DEVICE CLEAR
% {ALL DEVICES) o3
=
=

A-1
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CLEAR
MESSAGE -
ISELECTED DEVICE}

i

ATN
ITRUE)

COMMAND MODE

010 1-8
UNLISTEN

7
077g

LISTENER ADDRESS

b ADDRESSING o

D3 18
SELECTED DEVICE
CLEAR
804g

Model 3325A

REMOTE — Only the system controller can place the device into the Remote operating con-
dition. To implement the Remote message, the controlier must set the REN line true. The
HP-1B is then in the Remote Enable mode. The controller then sends the listen addresses of
those devices that are to be placed in the Remote operating condition. Some instruments
have been designed to enter the Remote mode as soon as REN is true.

REMOTE
MESSAGE
{FOR SELECTED
DEVICE}

H

COMMAND MOGE

REMOTE MESSAGE
{ENABLE ONLY)

DI 1-8
AT
REN (TRUNE) UNU,STEN e LISTEN ADDRESS
077y
" : ADDRESSING vt
AY

- REN

_— TRUE)

LOCAL — The Local message will remove addressed devices from the Remote operating
mode to local (front panel) controi, The controiler must place the HP-1B into the command
mode and address to listen all devices that are to be returned to local. The Local message
does not remove the HP-IB from the Remote mode, only the listening devices.

LOCAL
MESSAGE

I

ATN
(TRUE) ?
077g

COMMAND MODE

IO 18
UNLISTEN

210 18

_,__1 LISTEN ADDRESS

L— ADDRESSING —

GO TO LOCAL
GTL-B01

B

S ALY

e

0

mEmEmEAE DO D D E @

e
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LOCAL LOCKGUT — The Local Lockout message prevents the operator from placing the
instrument into local control from the front panel. The controller must be in the command

mode to send the Local Lockout message.

LOCAL
LOCKOUT
MESSAGE

|

COMMAND MODE

ATN

{(TRUE}

DIg1-8

LOCAL LOCKOUT
LLO-021g

REN MUST 8E TRUE BEFORE EXE—
CLUTING THE LOCAL LOCKOUT MES—

SAGE,

CLEAR LOCKOUT AND SET LOCAL — This message removes ail devices from the Local
Lockout mode and causes them to revert to local control. Because the REN line is set faise,

the HP-IB is in the local mode.

CLEAR
LOCKOUT/LOCAL
MESSAGE

COMMAND MODE

REN
FALSE

REQUIRE SERVICE — The Require Service message is implemented by a device setting the
SRQ line true. The Require Service message and, therefore, the SRQ line is held true until a
poll is conducted by the controllér to determine the cause of the request for service, or until

the device no longer needs service.

REQUIRE
SERVICE
MESSAGE

N

SRO
{TRUE!

"REFER TO THE STATUS BYTE MES—
SAGE FOR- THE SPECIFICATIONS
REQUIRED TO FORCE SRQ FALSE.
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STATUS BYTE — The Status Byte message represents the operational status of a single in-
strument during a Serial Poll. A controller usually Serial Polls devices in response to a Re-
quire Service message. The controller requests device status from one device at a time. The
status information byte (8 bits) sent by the device will tell whether that device needed service
and why. A device will stop requesting service upon being Serial Polled, or if it no longer
needs service. The controller initiates the message by placing the bus into the command
mode, sending the Serial Poll Enable command, and addressing the specific devices to be
polled, one at a time. The device then sends its Status Byte and clears the SRQ line provided
the cause for the require Service message is no longer present. The controller then places the
bus in the command mode to terminate the message with a Serial Poll Disable command,

Model 33235A

COMMAND MODE
DIO 18 DY 1-8
STATUSBYTE | *= ATN UNLISTEN SERIAL POLL .
MESSAGE — (TRUE} ) LISTEN ADDRESS ENABLE - TALK ADDRESS
9779 038,
DATA MODE
| O g
[ C-=D ; B

5RO
l £ALSE —-}smws BYTE FAsE |
.

“THE SRO LINE WILL NOT GO FALSE
. UNLESS THE DEVICE NO LONGER
REQUIRES SERVICE.

COMMAND MODE

D0 18
ATN SERIAL POLL

(TRUE} DISABLE
031y

STATUS BIT — The Status Bit message is sent by a device to the controller to indicate its
operational status in response to a Parallel Poll. Parallel Polling consists of the controller re-
questing one bit of status from each device simultaneously. The Parallel Poll may consist of
three types of operations: Configuring, Polling, and Unconfiguring. In Configuring, the
controller assigns each device a logic level and bit (on the bus data lines) for a poll response.
During polling, each device responds on its assigned data line with the appropriate logic
level. In Unconfiguring, the controller negates the bit and level assignments for all or
selected devices. Several devices may be assigned to the same bit and level, causing their
response bits to be logically ORed or ANDed.

@

ki
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STATUS
MESSAGE BIT
[CONFIGURE)

STATUS
BT
MESSAGE
{POLLING}

STATUS
MESSAGE BIT
(UNCONFIGURE)

|

oR

CONTROLLER TO DEVICE
% ] PARALLEL
. DIO 1-2 - . __,FA‘;(‘;‘&L[‘:EL POLL,
; MLISTEN ENABLE
X UNLISTE JSTEN COMFIGURE SPE 1405
0775 DDRE PPE (058) THRU 157
ATN
. {FALSE)
DEVICE TO COMYROLLER
ATN sor PARALLEL POLL RESPONSE
[TRUE! (TRUE} g - oR
! STATUS BIT
FROM DEVE .
O DEVICES cot
IFALSE}
CONTROLLER TO DEVICE
DiIG1-8 CoeD PARALLEL PARALLEL
ATN UNLISTEN LISTEN POLL POLL
ITRUE} ? © ADDRESS CONFIGURE DISABLE
077g PPD (05 FPD (150g}
FPE ASSIGNS THE LOGIC LEVEL AND DATA LINE OF
A DEVICE(S] RESPONSE. 140g THRU 147g ASSIGN
THE LOW [TRUE) LEVEL AND 150g THRU 1507
ASSIGNS THE HIGH (FALSE) LEVEL. 1405 AND 150g
ASSIGNS BIT 2° [DATA LINE 1), 141y AND 157
WHICH ASSIGN BIT 27 AND IS THE LAST POSSIBLE
PARALLEL ASSIGNMENT.
ATH . POLL
{TRUE} UNCONFIGURE
PPU (025g)

The 3325A does not respond to Paraliel Poll.

Appendix A
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PASS CONTROL — The Pass Control message transfers bus management responsibilities @
from the active controller to another controller, In order to pass control, the active con- o
trolier must enter the command mode, send the talk address, and the HP-IB characters for
talk control. e

COMMAND MODE
PASS 21018 D10 1--8 *
— ATN UNLISTEN TALK ADBRESSING OF ATHN
e I {TRUE) 7 ] mEcEVING conTROLLER [T] TAKE CONTROL {FALSE)
077 ) 8 @
*THE RECEIVING CONTROLLER TAK.ES -
CONTROL AT THIS TIME. B

The 3325A does not respond to the Pass Control message.

ABORT —The system Controller unplements the Abort Message to regain control of the
HP IB from the active controller.

w0
ABORT es— TRUE @.
MESSAGE — (UNADDRESSES '
ALL DEVICES!

mmEm

:
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APPENDIX B
SECTION

PROGRAMMING THE MODEL 33254
with the
fRGDEL 9825A CALCULATOR

The following basic examples are provided to assist the operator in developing programs for
the Model 3325A in an HP-IB system which uses the -hp- Model 9825A Calculator as the
system controller. The calculator must be equipped with a General I/Q ROM and an HP-IB
interface set to select code 7. The calculator (controiler) normally holds the REN line trie,
uniess the ““lcl 7 (local) command is sent. REN may be returned to the true state by the
“rem 77 {remote} command.

Example 1: This is a basic program statement which accomplishes the following:

Address the controller to talk
Address the 3325A to listen
Sent Program Data:
Function: Sine
Frequency: 5 kHz
Ampilitude: 3 Vp-p
Offset: +1.5V

This portion places the bus in the command mode,
addresses the calculator to talk and the 3325A to
listen

Change to data mode

Function
Frequency All alphabetics must
Amplitude be capitals
Offset

The last parameter programmed can be changed without sending the parameter mnemonic.

For example, following the program string above, the offset (OF) may be changed to 1 V by-
sending “1VQ”,

B-1
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Example: 2: This program sets up sweep pararmeters and initiates a single sweep,

Address the controller to talk
Address the 3325A to listen
Send Program Data;
Function: Sine
Amplitude: 3 Vrms
Start Frequency: 1 kHz
Stop Frequency: 10 kHz
Marker Frequency: 5 kHz
Sweep Time: 2 seconds
Start Single Sweep

NOTE

To start a single sweep the mnemonic “*SS°“ must
be sent twice. The first “SS’’ sets the 3325A io the
Start frequency, and the second “S5°° starts the
sweep.

7 = Interface select code

17 = 3325A address

Function

Amplitude

Start Frequency

Stop Frequency
Marker Freg
e SWeep Time

Start Single

Model 33254
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Example 3: This example checks the *‘Require Service’’ status of the 3325A and if it did re-
quest service, determines the reason.

1. Enables all service request conditions.

2. Program data contains an error. Stop frequency
(SP15KH) is too large for triangle function {FU3).

3. Walt statement allows time for sweep to start
before reading status.

4. Read status byte from the 3325A and place in the
- calculator variable ©“S”,

5 If bit 6 of the status byte = 1, the 3325A did request

service. Go to subroutine to determine the reason.

6. Programming continues at this point if the 3325A°
did not request service or upon returning from the
subroutine.

P
—

7. If service request resulted from a program string -
grror, interrogate the 3325A to determine the error
code and place in the calculator variable “E”.

s TTAT

[

8. Determine the nature of the program error.

i71 7T

I

sk o

wom o
=
":—

r et

A —F £}

' {en)
-
oS

=F

i

-

fot e T

b 5 4

i

.

FIEN N
]
s
—

Pofsos TR
ey
71

2
T

o
-
e
£Ti
i
S

[
3

B-3


https://www.manualsplus.com/

Appendix B Model 33234

9. Determine other reason for service request and if

10. Return from subroutine.
11. Printer records the results of the serial poll.

12, If the program string were corrected to make al}
data valid, this printout would result from the above
program. : '

these parameters. This example program interrogates:

Function: IFU

Frequency: IFR
Amplitude: 1AM
DC Offset: IOF

Line § Write statement interrogates Function; read
statement addresses 3325A to talk, calculator to
listen, and places data in variable W; ““fxd 67" fixes six
decimal places.

Line I Because only numerical data can be placed in
the variables, print statements may include in quotes
the parameter interrogated.

B-4
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Lines 2 - 7 Other parameters are interrogated.
Amplitude data acquired by this program does not in-
dicate the units programmed. Frequency is always
returned in Hz and DC Offset in Volts.

This printout results from the above program.

LRREE

£}
i

If the calculator is equipped with a String Variable ROM, the interrogate program may be
changed to the following. Because string variables accept both aipha and numeric
characters, the resulting printout includes the mnemonics and delimiters (units).

1. Dimension a string variable for each parameter
you want to interrogate. The dimension number (in
brackets) is the number of spaces assigned to the
variable.

2. This printout results when string variablies are
used.

B-5
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Example 5: The 3325A can be made to sweep amplitude (in steps) if a for/next statement is
used in the calculator program, It is recommended that the upper and lower amplitude limits

selected be on the same range because irregularities in the sweep will occur if the attenuator
relays are switched,

Line & DC Offset (OFAVO) is programmed to zero
because any offset would be incompatible with the 10
V maximum amplitude of this sweep.

Line 1 The sweep limits (3 to 10) are on the same
range. The sweep increment is in .1 V steps. Because
amplitude was the last parameter programmed, the
write statement does not require the “AM”’
mnemonic, :

Line 2 The calculator returns to Line 1 until I = 10, then
proceeds to Line 3, :

Line 3 The sweep decrement is alsoin .1 V steps,
Line 5 Return to Line 1 to continue sweeping.

The sweep speed is determined b'y calculator and 3325A data transfer and processing times. If a
siower sweep time is desired, wait statements may be added before the “‘next I'’ statements.

i,
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MODEL 33254
SYNTHESIZER/FUNCTION GENERATOR
HP-1B PROGRAMMING CODE
{ASCH Characters)

L LA A0 WS W) BER LR LB REd s WS Ly tal

N %)

.. LEAL L

LA wEl

[ "9

FlUnction
T DC only 9 High Voltage Output
Sine i On 1
Square 2 Off @
Triangle 3
Positive Ramp 4 Amplitude Modulation — MA
Negative Ramp 5 On 1
Off &
FRequency
— Hy HZ Phase Modulation - MP
kHz KH On !
MHz MH Off o
AMplitude Data
T Volts p-p VO 0 8
mvp-p MV i 1
Vrms VR 2 2
mVrms MR 3 3
dBm DB 4 4
5 5
DC OFfset 6 6
Volts VO o 7
mV MV 8 8
9 9
PHase - —
" Degrees DE {Decimal)
Sweep STart Frequency Interrogate Operations
- Function IFL
Sweep StoP Frequency Frequency IFR
- - Ampiitude [AM
Sweep Marker Frequency - Offser [OF
e -~ Phase [PH
Sweep TIme Swp Start Freg IST
Seconds SE Swp Stop Freg ISp
Swp Mkr Freg IMF
Sweep Mode Sweep Time IT}
™ LTnear 1 Sween Mode ISM
Logarithmic 7 Rear/Front Out iRF
High Volt Ow [HY
%GER_Q Prog{am Error IER
g -9 Program Mode IMD-
Amptd Mode IMA
REcall Program Phase Mode IMP
-9 Error Codes {See Paragraph 3-146)
Rear or Front Panel Qutput . Eatry parameter out of bounds
Front i . Invalid delimiter
Rear 2

Execution Functions
Assign Zero PHase
Perform Amptd Cal
Start Single*

_ % Start Continuous

Perform Self TEst

4. Sweep ime too smail or too large

i
2
3. Frequency too large for function
4
3

. Offset and amplitude incompatible

. 6. Sweep frequency or bandwidih error
7. Unrecognizable mnemenic

8. Unrecognizable data character
9. Option does not exist

*Start Single code must be sent twice “SSSS''. The first “SS” resets the sweep 10 stari conditions and

the second ‘S8 starts the sweep.

B-7
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Performance Tests

SECTION IV

PERFORMANCE TESTS

4-1. HNTRODUCTION.

4-2. This section coatains tests which are in-cabinet
procedures to determine whether the instrument is
operating properly. In the Operating and Service
Manual two sets of procedures are provided:

a. Operational Verification procedures which are
recommended for incoming inspection and general
after-repair tests.

b, Performance Tests which compare the instrument
operation to the specifications listed in Table -,
The Operating Supplement contains only the Opera-
tional Verification Procedures.

4-3, CALCULATOR-CONTRCLLED TEST.

4-4. The only calcuiator-controlled test in these pro-
cedures tests the HP-IB interface circuits for proper
operation. All input and output lines are tested. The
program used for this test is written specifically for the

@-hp- Model 9825A Calculator but may be adapted to
™ other conirollers. The calculator prints the test resuits.

This test is recommended for both the Operational
Verification Checks and the Performance Tests.

4-5. OPERATIONAL VERIFICATION.

4-6. The following procedures are recommended for in-
coming inspection and for testing the instrument after
repair. Additional tests to be performed following
repair of certain circuits are indicated in Section VIIIL.
An Operational Verification Record is located at the
end of this section. For ease of recording the test data at
various times, copies of the blank Operational Verifica-
tion Record may be made without written permission
from Hewlett-Packard.

4-7. Operational Verification includes the following
procedures:

Par. No. Test
4-10 Self Test
4-12 Sine Wave Verification
4.14 Square Wave Verification
4.16 Triangle and Ramp Verification
4-18 Amplitude Flatness Check
4-20 Sync Output Check
4-22 Frequency Accuracy
4-24 Output Level and Aftenuator Check
4-26 Harmonic Distortion Test '
4.28 Close-in Spurious Signal Test

4-30 HP-IB Interface Test

4-8. Required Test Equipment.

4-9. A list of test equipment required for the Opera-
tional Verification procedures is given in Table 4-1. Any
equipment that satisfies the critical specifications given
in the table may be substituted for the recommended
model. ‘

4-10. Seif Test.

4-11. This test uses the control, ROM, and contro)
clock circuits to verify operation of these and other cir-
cuits, The following front pane! indications resuit from
this test.

LED check: Turns on all LED’s for about two
seconds

The following messages are displayed for about
one second:

GSC FAIL - displayed onty if the VCO is not con-
trolled (dispiayed continuously after test)

PASS or FAIL 1 - tests AMPTD CAL of sine
wave _

PASS or FAIL 2 - tests AMPTD CAL of square
wave

PASS or FAIL 3 - tests AMPTD CAL of triangle

Press the blue entry prefix key, then press SELF TEST
(AMPTD CAL) key. All LEDs should light, and the
display should not indicate any failures.

4-12. Sine Wave Verification.

4-13. Fhis procedure visually checks the sine wave out-
put for the correct frequency and any visible ir-
regularities.

Equipment Required: Oscillbscope {-hp- Model 1740A)

a. Connect the 3325A signal output to the
oscilloscope vertical input. If the oscilloscope is an -hp-
Model 1740A, set the input switch to the 50-ohm posi-
tion. If your-oscilloscope does not have a 50-ohm input,
use a 50-ohm load (-hp- Model 11048C 50-ohm Feed-
thru Termination) at the input,

b. Set the 3325A as follows:

High Voltage Qutput (Option 002). .. .. Off

Function ....... ... .. . . ..., Sine
Frequency..................... 20 MHz
Amplitude. .. ....... .. ... 10 V p-p

4.1
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o
Table 4-1. Test Equipment Required for Operational Verification. Q
Instrument Critical Specifications | Recommended Madei *E’L
Gscilloscope Vertical: -hp- 1740A o
Bandwidth: dc to 100 MHz —
Beftection: 1 V to 5§ V/div _ ]
Horizantal: w
Sweep: .06us to 1 s/div -
L Externai Sweep Input -
Electronic Counter Frequency measurement to 20 MHz -hp- 5328A o
Accuracy: +2 counts with Gpt. 040 or 041 o
Resolution: 8 digits —
DC Digital Voitmeter | Ranges: 0.1 V.to 100 v -hp- 3455A I
Resolution; 6 digits
Accuracy: +0.1% .
50-ohm load Accuracy: £0,2% -hp- 11048C
Power Rating: 1 W Foo
_ £
High Frequency Frequency Range: 1 MHz to 80 Mtz -hp- 1417/8552RB/8553R/ . N
Spectrum Analyzer Amplitude Accuracy: £0.5 dB 8566A/85684 é“f
Noise: > 70 dB below reference "
Law frequency Frequency Range: 100 Hz 1o SO kiz -hp- 3580A/3585A
Spectrum Analyzer Amplitude Range: 2 m V1o 20 v
Noise: >80 dB below input reference -
or — 140 dBy - e
Resistor B8.20' 1/8W 1.0% -hp- 0757-0395 fr
Adapter BNC femate-to-dual banana plug -hp--1280-2277
Caleulator HP-iB Contro! Capabifity -hp- 98 25A with

880344 Interface,
Generat /0 ROM,
Extended /O ROM

m

Resistor 4700 2W 5% -hp- 0696-3634
o
¢. Set the oscilloscope vertical control to 2 V/div, j. Press 3325A High Voltage Output key (lower right o
horizontal to .05 us/diy. corner of front panel). s
d. The oscilloscope should display one cycle per divi- k. Change 3325A amplitude to 40 V p-p. The
sion, approximately five divisions peak-to-peak., ascilloscope should display one sine wave approximate-
lv eight divisions peak-to-peak having no visible ir- =
€. Change 3325A frequency to 1 MHz, -regularities, '
f. Change oscilloscope horizontal control to .1 . Press the High Voltage Output key again to turn the =
ns/div. option off. -
g. The oscilloscope shouid display one sine wave hay- .
ing no visible irregularities. o
High Voltage Output (Option 002) - 4-14. Square Wave Verification, - -
fi. Set the oscilloscope vertical control to 3 V/div, 4-15. This procedure checks the square wave output for -

i

frequency, rise time, and abberrations.

i. Set the oscilloscope input switch to | MQ de coupl- .
ed position {or disconnect external 50-ohm load), Equipment Required; Oscilloscope (-hp- Model 1740A)

4-2
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a. Connect the 3325A signal output to the
oscilloscope vertical input. If the oscilloscope is an -hp-
Modei 1740A, set the input switch to the 50-ohm posi-
tion. If your oscilloscope does not have a 50-ohm input,
use a 50-ohm load (-hp- Model 11048C 50-ohm Feed-
thru Termination) at the input,

b. Set the 3325A as foilows:

High Voitage Output (Option 002) .. ... Off
Function ........................ Square
Frequency ....................... I MHz
Amplitude ..., ... . 0L 10V p-p

c. Set the oscilloscope vertical control to 2 V/div,
horizontal to .2 ps/div. The oscilloscope shouid display
two square waves, approximately five divisions peak-to-
peak.

d. Switch the oscilloscope vertical control to 1 V/div,
so that the abberrations (overshoot and ringing) can bé
measured, Aberration excursion should be less than 500
mV (¥4 div.).

¢. Repeat Step d at 2 kHz and .} ms/div.

f. Adjust the oscilloscope vertical and horizontal
controls so that the square wave rise time between the
10% and 90% points can be measured. Rise time should
be less than 20 nanoseconds.

4-16. Triangle and Ramp Verification.

4-17. This procedure checks the triangle and ramp out-
put signals for frequency, shape, and ramp retrace time.

Eguipment Required: Oscilloscope {-hp- Model 1740A)

a. Connect the 3325A signal output to the oscilioscope
vertical input. If the oscilloscope is an -hp- Model 1740A,
set the input switch to the 50-0hm position. If your oscil-
ioscope does not have a 50-ohm input, use a 50-ohm load
(-hp- Model 11048C 30-ohm Feedthru Termination) at

_the input.

b. Set the 3325A as follows:

High Voltage Output (Option 002) . . ... Off
Function ....................... Triangle
Frequeney ....................... 10 kHz
Amplitude ..., .. 0 L 10V p-p

¢. Set the oscilloscope vertical control to 2 V/div,
horizontal to .1 ms/div. The oscilloscope shouid display
one triangle wave per division, approximately five divi-
sions peak-to-peak.

d. Change the 3325A function to positive slope ramp,
The display should be one ramp per division, approxi-
mately five divisions peak-to-peak.

Performance Tests

¢. Change 3325A function to negative slope ramp.
The display should be one ramp per division, Approx-
imately five divisions peak-to-peak.

f. Change the oscilloscope horizontal and vertical
controls so that the ramp retrace time from the 90% to
10% points can be measured. Retrace time should be
less than 3 ps.

g. Change 3325A function to positive siope ramp and
repeat Step f. :

. Change 3325A function to triangle.

1. Set oscilloscope vertical control to 2 V/div,
horizontal to 10 us/div. The oscilloscope shouid dispiay
one triangle wave with no visible irregularities in either
slope. ‘

4-18. Ampiitude Flatness Checl.

4-19. This procedure provides a visual check of the sine
wave amplitude flatness. '

Equipment Required: Oscilloscope {-hp- Model 1740A)

a. Connect the 3325A signal output to the
oscilloscope vertical input. If the oscilloscope is an -hp-
Model 1740A, set the input switch to the 50-chm posi-
tion. If your oscilloscope does not have a 50-ohm input,
use & 30-ohm load (-hp- Model 11048C 50-ohm Feed-
thru Termination) at the input.

b. Set the 3325A as follows:

High Voltage Output (Option 002) ... .. Off
Function .............. P Sine
Frequency ........ P 2kHz
Amplitude .., .. ... L, 10V p-p
SweepStartFreq ................... @ Hz
Sweep Stop Freq................. 20 MHz
Sweep Marker Freq ............... 5 MHz
SweepTime ..................... .. 01 sec

c. Connect the 3325A X-Drive output to the oscillo-
scope’s channel B input. Connect the 3325A signal out-
put to the oscilloscope’s channel A input.

* d. Set the oscilloscope as follows:

Display ... Avs B

. Channel A Sensitivity ........ e 1V/div
(uncal - adjust for full vertical deflection)

Channel B Sensitivity .. ................. 0.5V /div

(uncal - adjust for fuil horizontal sweep)

* Settings may vary from one oscilloscope to another.
Note that whichever scope is used, it should be operated
ina “X-Y” mode, with the 3325A X-Drive output driv-
ing the horizontal (X) sweep and the signal output driv-
ing the scope’s vertical (Y} channel.

4.3
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e. Press the 3325A START CONT key.

f. The oscilloscope display should show a sweep that
is essentiaily flat, dropping no more than 3.5%. Any D.C.
variations should be ignored, taking the peak-to-peak
reading for flatness comparison.

4-20. Sync Qutput Check.
4-21. This test verifies the sync output signal levels.
Equipment Required: Oscilloscope (-hp- Model 1740A)

a. Connect the 3325A sync output to the oscilloscope
vertical input. If the oscilloscope is an -hp- Model
1740A, set the input switch to the 50-ohm position. If
your oscilloscope does not have a 30-ohm input, use a
30-ohm foad (-hp- Model 11048C 50-ohm Feedthra Ter-
mination) at the input. :

b. Set the 3325A function to sine, frequency to 20
MHz.

¢. Adjust the oscilloscope controls to measure the
high and low voltage levels of the sine square wave. The
high level shouid be greater than +1.2 V and the low
level shouid be less than + 0.2 V.,

4.22. Frequency Accuracy,

4-23. This test compares the accuracy of the 3323A out-
put signal to the specification in Table 1-1: +5 x 10-6
of selected frequency. '

Equipment Required: Electronic Counter {-hp- Model
5328A, calibrated within three months or with an
accurate 10 MHz external reference input)

a. Connect the 3325A signal output to the electronic
counter channel A input with & 50 Q load. Aliow 3325A
and counter to warm up for 20 minutes.

b. Set the 3325A output as follows:

Function .................... Ceae.. Sine
Frequeney ...................... 20MHz
C Amplitude ... L 0.99V p.p
DCOffset .......................... ov

¢. Set the counter to count the frequency of the A input
with 0.1Hz resolution, and adjust for stable triggering.
Electronic counter should indicate 20 000 000.0Hz
+ 100Hz. .

d. Change 3325A function to square wave, Frequen-

<y automatically changes to 10 MHz. Electronic counter
should indicate 10 000 000.0 Hz + 50 Hz,

¢. Change 3325A function to triangle. Frequency auto-
matically changes 1o 10kHz. Move the counter input to

4-4
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the sync output of the 3325A. Set the counter to average

1000 periods. Electronic counter should indicate 100 6’“

000.00ns +0.5ns.

f. Change 3325A function to positive slope ramp.
Electronic counter should indicate 100,000 ns + .3 ns.

4-24. Qutput Level and Attenuator Check.

4-25. This procedure checks the output level and the at-
tenuator by using the “dc only’’ function.

Equipment Required:
DC Digital Voltmeter (-hp- Model 3435A)
50-ohm Feedthru Termination (-hp- Model 11048C)

a. Connect the 3325A signal output through a
30-ohm feedthru termination to a dc digital voltmeter
input.

b. If the instrument has High Voltage Gutput Option
002, make sure the High Voltage Qutput is Off {(High
Voltage indicator light in the center of the “*SIGNAL”
key in the lower right corner of the front panel if Gff),

¢. Press whichever function key is presently active,
indicated by a lighted indicator in the center of the key.
This removes the ac output. The indicator in the center
of the BC OFFSET key should light.

d. Set the 3325A dc offset to -5 V, then press the
AMPTD CAL key. '

¢. The dc digital voitmeter reading shouid be -4.980V
to -5.020V.

f. Change 3325A dc offset to {+)5 V. Digital -
voltmeter reading should be +4.980 V to +5.020 V.

g. Change 3325A dc offset 1o the following voltages.
The voltmeter readings should be within the tolerances
shown.

DC Offset Tolerances
+1.499 ¥ - +1.49300 to 1.50499 V .
+ 4999 mV +0.49790 to 9.50190 V
+149.9 mV +0.14930 to 0.15050 V
+49.99 mVv +0.04979 to 0.05019 v
+14.99 mV +0.01493 10 0.01505 V
+4.999 mV +0.004979 to 0.005019 V
+1.499 mV +0.001479 to 0.001519 V

High Voltage Ouiput Opticn 002 DC Offset -

h. Remove the 50-ohm feedthru termination and
connect the 3325A output directly to the digital
voltmeter input, -

=

L
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i. Press the ““SIGNAL” key in the lower right corner

, jof the 3325A front panel to select High Voltage Qutput.

(Option 002). Lighted indicator in the center of this key
indicates High Voitage Output is on.

J. Set 3325A dc offset to 20 V. Digital voltmeter
reading shouid be + 19.775 V to +20.225 V.

k. Set 3325A de offset to —20 V. Digital voltmeter
reading should be - 19,775 V to —20.225 V.

v

4-28. Harmenic Distortion Test,

4-27. This procedure tests the harmonic distortion of
the 3325A sine wave output against the following
specifications from Table i-1.

L

; Harmonic Distortion (relative to fundamental)

No Harmonic
Greater Than

_ Fundamental
i Frequency

] 0.1 Hz to 50 kHz
350 kHz to 200 kHz

! 200 kHz to 2 MHz

: 2 MHz to 15 MHz
15 MHz to 20 MHz

~65 dB
- 60 dB
-40 dB
—30dB
~25dB

i Eguipment Reguired:

High Frequency Spectrum Analyzer (-hp- Model 141T/
8552B/B553B/8566A/8568A)

Low Frequency Spectrum Analyzer

_ {-hp- Model 3580A/ 3585A)

] 50-ohm Feedthru Termination (-hp- Model 11048C)
Resistor 4706} 2W 5% {-hip- 0698-3634)

| Resistor 56.2Q 1/8W 1% (<hp- 0757-0395)

Performance Tests

a. Set the 3325A output as follows:

High Voltage Cutput (Option 002) ... .. Off
Function ........ T Sine
Frequency ... ... ... .. ...... 20MHz2
Amplitude . ....... ... .. L 999miVp-p

b. Connect the 3323A signal output to the high fre-
quency spectrum analyzer’s 50 ohm input.

<. Set the spectrum analyzer controls to display the fun-
damentali and at least four harmonics. Verify that all har-
monics are 25dB below the fundamental.

d. Set the 3325A to the following frequencies and verify
that all harmonics are below the specified levels, relative
to the fundamental.

15 MHz -30dB
2MHz -~ 40 dB
200 kHz - 60 dB

e. Disconnect the 3325A from the high frequency spec-
trum analyzer and connect it to the low frequency spec-
trum analyzer’s 50 ohm iaput.

f. Set the 3325A frequency to 50kHz and the ampli-
tude to 9.99mVp-pn. .

g. Set the spectrum analyzer controls to display the fun-
damental and at least three harmonics. (it may be neces-
sary to decrease the analvzer’s video bandwidth to
separate the harmonics from the noise floor.) Verify that
all harmonics are at least 65dB below the fundamental.

LOW FREQUENCY

2325A SPECTRUM ANALYZER
= = 1 .
SEN D b B et LS | I
i R N iy a8
— L = = @\ = @. 4700 @/©
petees o pm ey zw
56.20
1/8W

Figure 4-1. Harmoenic Distortion Verification
{High Voliage Qutput).
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h. Set the 3325A to the following frequencies and verify
that all harmonics are 65dB below the fundamenta).

10kHz
1kHz

100Hz

High Voltage Output (Option 2)

1. Connect the 3325A signal output to the low fre-
quency spectrum analyzer’s 500 input. (See Figure 4-1.)

. Press the “‘high voltage output™ key on the 3325A.
Set the amplitude to 40Vp-p and the frequency to 100Hz.

k. Set the spectrum analyzer controls to display the fun-
damental and at least three harmonics. Verify that all har-
monics are 65dB below the fundamentai.

1. Set the 3325A to the following frequencies and verify
that their harmonics are below the specified levels, rela-
tive to the fundamental.

10kHz  -65dB
200kHz -60dB
IMHz  -40dB

m. Press the high voltage output key to deactivate the
high voltage output.

4-28. Close-in Spurieus Signal Test,

4-29. This procedure tests the sine wave output for
spurious signals which may be generated by the 3325A
frequency synthesis circuits. The spurious signals must
be more than 70 dB lower than the fundamental signal.

Equipment Required: Spectrum Analvzer {-hp-35835A/
8566A/8568A)

a. Set the 3325A as follows:

High Voltage Output (Option 002) . . . .. Off
Function ........ e Sine

4-6

Crectly. .

Model 3325A
Frequency ................... 20.00IMHz
Ampiitude ......... ..., ... .. ~2.99dBm
DCOffset ............0 e, oV

b. Connect the 3325A signal outpat o the spectrum
analyzer’s 50 ohm input.

¢. Set the spectrum analyzer controis for a center fre-
gquency of 20.001MHz, a resolution bandwidth of 30Hz,
& 100Hz/div frequency span, with the fundamental refer-
enced to the top of the display graticule.

d. Set the spectrum analyzer center frequency to
20.002, 20.003, and 20.004MHz, verifying in each case

that all spurious signals are more than 70dB below the
fundamental. :

4.3, HP-IB interface Test.

4-31. The following calculator program tests the opera-
tion of the 3325A HP-IB interface circuits. The pro-
gram is written for an -hp- Model 9825A calculator but
may be adapted for other controllers.

Equipment Required:
-hp- Mode} 9825A Calculator equipped with:
98034A HP-IB Interface (set to select code 73
Any combination of ROM’s that includes a General
[/0 ROM and an Extended /0O ROM

a. Connect the calculator interface cable to the
3325A rear panel HP-IB connector. It is recommended

that no other equipment be connected to this HP-IB
during this test.

b. Eanter the program into the calculator.

¢. Press RUN. Tests 4 through 7 in this program re-
quire the operator to press CONTINUE if the test
passes, or 1. CONTINUE if the test fails. If the Test 4
question (SRQ LIGHT ON?, 1 = NO) does not appear
in the caleulator display within 30 seconds after start of
the program (RUN), the 3325A and calculator are not
interfacing properly. The calcuiator may display an er-
ror indication that will identify the problem. If not, the
3325A HP-IB cireuits are probably not operating cor-
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Instrument Returns To Knewn Conditions After Self
Tast

Test 1 - Did Frequency Go To 1000 Hz?

Test 2 - Interrogate Frequency

Test 3 ~ Interrogate Amplitude

Test 4 - Test SRC Circuits

Test 5 — Test Taik Circuits

Test 6 -~ Test Listen Circuits

Test 7 -~ Test Remote Circuits

PROGRAM FLOWCHART

" Enter 33254 Bus Address

Ferform Self Test

Freg = 1000 Hz?

Pragram:
Freq = 1234.56789 Hz
AMPTD = 50 my

is NO
Fraquency

Correct

Is NG
Amplitude

Corract

Prograrm Sweaep:
1 kHz to 10 kHz
10 sec, Enable Mask

SRQ
Light On

Taik
Light On

Listen
Light Qn

Print Resufts

End

Performance Tests

ERROR

ERROR

ERROR

ERROR

ERROR

ERROR

ERROR
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{
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m

Clear the 3325A to Turn-on State
Set HP-IB Remote Enable {Select Code 7)

Perform Self Test

Interrogate Frequency

Read 332bA Frequency
Compare Frequency to 1000 Hz

e,

AMEEMY " —————Set Freq to 1234.567890 Hz, Amptd to 50mV @
Store Settings in Register 3

Clear the 3325A

Recall Settings in Register 3

m o

Interrogate Frequency
Read Frequency
Compare to Frequency Stored

Interrogate Amplitude s
Read Amplitude -
Compare to Amplitude Stored g
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Mode] 3325A Performance Tests

150 GESatlin Sweep 1—10kHz, Enable SRQ Mask
Clear Interface, Interface to Local
LTOHT OMS e Pa=pl"y ¢ ————Did 3325A Initiate SRQ?

Read Status into Variable 5

Set Remote Enable

Read from the 3325A

LIGHT OH% s L0y p % —————Did 3325A respond to Talk Commandg?

Write to the 3325A, Interface 1o Local
LIGEHT ORTYs 1m0y r i ——Did 3328A respond to Listen Command?

Remote Interface, Write to 3325A,
1 R Clear Interface
B TGHT O s TR0y ¢ T e Did the 3325A Respond to Remote?

i

E3 LI
U R I N

‘Print Results of Tests

I W I

[

i gy L0

an =& ax En

{4 = Slf Contained Program may be
Linked or Used as a Subroutine

ot
LT
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i
g

P

Variables used in this Test Program: |5
Address of 3325A {defaults to 717) t

Frequency read from 3325A in test #1
Frequency read from 3325A in test #2
Amplitude read from 3325A in test #3
Counter used to print test results
t1-r7 Test results (0 =Pass, 1="Fail)

S Status read from 3325A in test #5

—~—IoOmlk
£

I

{580

ey

.‘.

Samples of Program Printouts:

T ’ TeoT
[ i Peood 1 L

s
f
14

—

[

e

m
i

Tl
o
15
!
-
i
K]

-
Iy
£l
g
Lad
-
i
¥
—}
[
wmowom

oo Rl aln
i R ‘
-+ - - n T i i
S olb o rEoT .
FET
g - - e
[
o f:;
TEST Gy
i nc [} ;
R
FHZE _—
e — B
PEST o

m

7
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Mewiett-Packard

Medel 3325A
Synthesizer/Function Generator
Serial No.

Par. 4-10

Par, 4-12
Step d

Step g

Par. 4-14
Step ¢
Stepsd & e

Step

Par. 4-16
Step ¢
Step d
Step e
Step f
Step g
Step i

Par. 4-18

Par. 4-20

Par, 4-22
Step ¢
Step d
Step e
Step f

Tested by

GPERATIONAL VERIFICATION RECORD

Date

Self Test

Sine Wave Verification
20 MHz: Frequency and Amplitude
Signal Purity
High Veltage Cutput {1 MHz)

Saquare Wave Verification
Frequency and Ampiitude
Abberations

Rise Time

Triangle and Rarng Verification
Triangle Fraq. and Amptd.
+ Ramp Freqg. and Amptd.
— Ramp Freq. and Amptd.
— Ramp Retrace Time
+ Ramg ﬁetrace Time

Triangle Linearity

Amplitude Flatnass

Syne (}utbut Check High

Low

Frequency Accuracy
Sine, 20 MHz
Square, 10 MHz
Triangle, 10 kHz {1 OO,CGO ns)
Ramp, 10 kHz (100,000 ns)

Spec

Passed

Passed
Passed

Passed

Passed
Passed

Passed

Passed
Passed
Passed
Passed
Passed

Passed

Passed

>4+1,2V
<0.2V

Spec,
+100 Hz
=50 Hz
+ .5 ns

+ .Bons
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Operational Verification ,

Par. 4-24 Output Level and Attenuator Check

(DC Offset Oniy)

Entry Min. Max,
-8y 4880V -5.020V s
{+15 vV +4980V. +5.020 v
* () 1,498V (%} 1.48300v [ 1.50489v e
489.8 mv +0.487980 v +0.50190 v I
149.9 mv +0.14830V., 4+ 0.15050V ,
45.99 mv +0.04879V . +0.08019vV
14.89 mv #0.01493V._ +0.01508v i
4.399 mv TOO4TOY e vo00SOTOY 7
1.499 mv +0.001479V___ 10001813V &

* All entries and iimits are -+
High Voitage Output (Option 0G2)
20V + 18,778 v
-20Vv ~19.775 v

Par. 4-28 Harmonic Distortion

20 MHz
15 MHz
2 MHz
200 kHz
50 kHz
10 kHz
1 kHz
100 Hz
High Voltage Qutput (Option 002}
160 Hz
10 kHz
200 kHz
1 MHz

Par. 4-28 Close-in Spuricus Signal Test

Par, 4-30 HP-iB Check

+20.225 v . Wi
20,225 V

All Harmonics Below:

it — 25 B

—e— . =30 dB

——— e 40 dB g
— . B0 4B .
— e 6548 =
——— 65 dB 8=
~B5 dB ' ,
— e 8548 &
o
—_— e . -B54dB
— e . —-B5dB
. —B0 4B . =
—_ ~ 40 dB E :
Passed .. @ -
Passed __ 5 -
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