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CERTIFICATION

Hewlett-Packard Company certifies that this product met its published specifications at the time of shipment
from the factory. Hewlett-Packard further certifies that its calibration measurements are traceable to the United
States National Bureau of Standards, to the extent allowed by the Bureau’s calibration facility, and to the calibra-

tion facilities of other International Standards Organization members.

WARRANTY

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

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

HP software and firmware products which are designated by HP for use with a hardware product, when properly
installed on that hardware product, are warranted not to fail to execute their programming instructions due
to defects in materials and workmanship. If HP receives notice of such defects during their warranty period,
HP shall repair or replace software media and firmware which do not execute their programming instructions
due to such defects. HP does not warrant that the operation of the software, firmware or hardware shall be
uninterrupted or error free.

LIMITATION OF WARRANTY

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

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

EXCLUSIVE REMEDIES

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

ASSISTANCE
Product maintenance agreements and other customer assistance agreements are available for Hewlett-Packard

products.

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

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

GROUND THE INSTRUMENT

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

DO NOT OPERATE IN AN EXPLOSIVE ATMOSPHERE
Do not operate the instrument in the presence of flammable gases or fumes. Operation of any electrical instru-
ment in such an environment constitutes a definite safety hazard.

KEEP AWAY FROM LIVE CIRCUITS

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

DO NOT SERVICE OR ADJUST ALONE

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

DO NOT SUBSTITUTE PARTS OR MODIFY INSTRUMENT

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

DANGEROUS PROCEDURE WARNINGS

Warnings, such as the example below, precede potentially dangerous procedures throughout this manual. Instruc-
tions contained in the warnings must be followed.

I WARNING

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




SAFETY SYMBOLS

General Definitions of Safety Symbols Used On Equipment or In Manuals.

A

(]

L oor (L)
®

A OR L

W ARNING

CAUTION

NOTE

Instruction manual symbol: the product will be marked with this sym-
bol 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 vol-
tage exceeding 1000 volts must be so marked).

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

Low-noise or noiseless, clean ground (earth) terminal. Used for a sig-
nal common, as well as providing protection against electrical shock
in case of a fault. A terminal marked with this symbol must be con-
nected to ground in the manner described in the installation (operat-
ing) 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 structures.

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 proce-
dure, practice, condition or the like, which, if not correctly performed
or adhered to, could result in injury or death to personnel.

The CAUTION sign denotes a hazard. It calls attention to an operat-
ing 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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CHAPTER |

OPERATION AND REFERENCE

This chapter contains a description of the manual operation of the HP 3326A Two Chan-
nel Synthesizer. This chapter is subdivided into sections describing each major func-
tion of the HP 3326A. The sections contained in this chapter are listed in the table of
contents printed on the chapter divider.

CAUTION

Prior to operating the HP 3326A, check that the
fuse rating and line voltage setting are correct for
the local ac power source. The POWER REQUIRE-
MENTS section in the HP 3326A Installation
Manual contains information on setting the line
voltage selector and selecting the fuse of the
HP 3326A for the local ac power source.

NOTE

A fold out page located at the back of this manual
illustrates the front and rear panel controls, connec-
tors, and indicators on the HP 3326A. This illus-
tration can be extended for easy reference while
reading this manual.

Examples of HP-IB commands that correspond to front panel keys are listed after the
front panel key description. HP-IB commands are used for remote operation of the
HP 3326A with a controller. A complete list of HP-IB commands is included in Chapter
I, ““HP 3326A HP-IB COMMANDS.”
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Turn on and Warm up

HP 3326A TURN ON AND WARM UP

Turn On and Power Up Self Tests

POWER

Connect the HP 3326A to a suitable power source and depress the POWER switch to
apply power to the entire HP 3326A. When power is applied, the HP 3326A initially dis-
plays ‘“‘HP 3326A" followed by a list of the options installed. The HP 3326A then initi-
ates a series of self tests and calibrates internal circuits. During a self test, all indica-
tors (except the EXT REF indicator) and display segments are illuminated then
extinguished, and a series of internal tests are initiated. After each internal test, PASS
or FAIL followed by a test number is displayed to indicate the test results. During a
self test, the outputs are disabled.

When power is removed from the HP 3326A with the POWER key, the HP 3326A is
in a standby condition. In the standby condition, power is applied to the high stability
frequency reference circuits (Option 001) to maintain frequency accuracy.

Turn On State

\Xarm Up

1-2

The initial state of the HP 3326A at power up is dependent upon the setting of internal
switches. The normal turn on state is the preset state described in ““The Preset State
and the INSTR PRESET Key''. However, through the use of the internal SAVE switch,
the setup state selected prior to removing power can be selected as the turn on state.
Setting of internal switches must be done by qualified service personnel. The location
and settings of the SAVE switch are described in the HP 3326A Service Manual.

An HP 3326A without the high stability frequency reference (Option 001) requires 30
minutes of operation to meet all specifications. An HP 3326A with Option 001 requires
15 minutes of operation to meet frequency specifications if power is disconnected for
less than 24 hours. |f power is disconnected from the HP 3326A with Option 001 for




Turn on and Warm up

more than 24 hours, up to 72 hours of operation may be required to meet frequency
specifications. The HP 3326A with Option 001 requires 30 minutes of operation to meet
other specifications.

NOTE

When power is removed from the HP 3326A with
the POWER key, the HP 3326A is in a standby con-
dition. In the standby condition, power is applied
to the high stability frequency reference circuits
{Option 001) to maintain frequency accuracy.

The Preset State and the Instr Preset Key

The preset state of the HP 3326A is listed in Figure 1-1. The HP 3326A is restored to
PRESET the preset state by pressing the green INSTR PRESET (INSTRument PRESET) key. INSTR
PRESET provides a convenient starting state for establishing an instrument setup. INSTR
PRESET does not destroy instrument states or discrete frequency sweep elements stored

in the internal nonvolatile memory.

HP-IB Example:
“RST”

1-3




Turn on and Warm up
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ENTRY.

CALIBRATION

_ MODULATION -

MOD!FY L

UNGROUPED KEYS

TRIGGER SlGNAL i

kHP B STATUS

. CHAN

FREQ |
£ ,DUTY"CYCLE '
AMPTD .
% AMIPMDEV.
COPHASE e
ASSIGN ZERO ¢
. DC OFESET = '
. CLR¢OFS

" CONT :
_START FREQ

. ONTR FREQ
_ STOP FREQ

SPAN

_ SINGLE

RESET SWP.
MKR FREQ

© TRIANGLE
CTIME

D.ISCRETE :

MAN UAL

L AUTO
SELECT
“SELF TEST

ONIOFF

. SHIET

. LOCAL
~ BUSADRS

KEY GROUP L KEY. PRESET STATENALUE
MODE ~MOPRE 2 CHANNEL
e COMBINED off:
FUNCTION CCHA Sine wave
Yo SEBHBY - Sine wave
. CHAHY - Off
 CHBHY Oft

Qhanne! A

. HTkHz

B0 % . i
0.1V Peak-topeak
- 30% (AM) I 108" (PM)

“ ;oo‘

 Disabled

0'Hz

65 MHz

13 MHz

13 MHz
’ D;sab!ed

6.5 MHz (Channe’ )

Ramp selected
1 second
: stabfed (Lmear sweep)

Disabled
INTERNAL

ot
ot
off

: Smgse sweep pendmg

No effeot

- No effect”

! Flgure 1-1. HP 3326A Preset State



CH A and CH B Outputs

CH A AND CH B OUTPUTS

CH A and CH B Output Connectors

The CH A (channel A) and CH B (channel B) output connectors are normally located
on the front panel. Option 003, Rear Panel Main Signal Outputs, replaces the front panel
channel A and B outputs with rear panel outputs.

The channel A connector, in addition 1o being the output for channel A, is also the ac-
tive output for combined and internal modulation operation. For combined and internal
modulation operation, the channel B output is is used internally and is unavailable at
the CH B connector.

The output impedance is 50 @ from 0 to 100 kHz, with a return loss of greater than
20 dB over the range of 100 kHz to 13 MHz. The output impedance with the high voli-
age option enabled is less than 2 Q@ from 0 to 50 kHz, and less than 10 Q over the range
of 50 kHz to 1 MHz. Both outputs share the same ground and may be floated up to

+ 42 volts peak.
A I WARNING

The maximum peak voltage (ac + dc) that can be
safely applied between chassis and the outer con-
ductor of the HP 3326A input and output connec-
tors is £42 volts peak.




Seleéting an Operating Mode

Setup For Viewing Output Waveforms

displaying both channels simultaneously.

Figure 1-2 illustrates a simple setup to view the HP 3326A outputs and observe the
effects of changing the HP 3326A settings. For example purposes, the selection of an
oscilloscope is not critical although a dual channel oscilloscope has the advantage of

Ea] |off

=== E’:)g 000Q _|coo| 8| @ gl 0.0
DDD.CI 888 _z_g:] . e :E@'
o 11000 @ F' :51, . onnog o 5 .
o oloojo :,.0-::.o;°:J,’

Figure 1-2. Cbnhec't_lbh'sfor‘vriéwvi'n\g 'oufpu'tj'— T

SELECTING AN OPERATING MODE

The Mode Key

=

1-6

The MODE key selects the operating mode of the HP 3326A. Each time the MODE key
is pressed, the operating mode sequences through the 2 CHANNEL, 2 PHASE, 2 TONE,
and PULSE operating modes. The mode selected is indicated by the illuminated indica-
tor. COMBINED operation is enabled by pressing the blue SHIFT key prior to the MODE
key. The operating modes affect operating limits, operating characteristics, and selec-
tion of the CH A and CH B outputs. The effects on the operating characteristics and
limits are included in the applicable sections for the characteristics and limits. When
the 2 PHASE or PULSE mode is selected, the HP 3326A performs an internal phase
calibration. During a mode change, the channel A and B outputs are disabled.




Selecting an Operatmg M‘ode -

2 Channel Mode

In the 2 CHANNEL mode, the HP 3326A operates as two independent synthesizers.
Sweep parameters, frequency, amplitude, dc offset, external modulation, sine wave out-
put, and square wave output is independent for each channel. With internal modulation
enabled, the channel B synthesizer is used to internally modulate the channe! A syn-
thesizer. Figure 1-3 illustrates the effect of changing frequency in the 2 CHANNEL mode.

HP-IB Examples:

“MODE1”
or
“MODE TWOC”

STEP 1 & TNetR) | NOTE THAT "2 CHANNEL" IS ILLUMINATED
PRESET} N THE MODE SECTION OF THE FRONT PANEL

stEp2 o foran] A ‘FREQ ‘ vrs
e L — #SEC
—/

KHz
gD ]

S S , vems.
sters o foin]) g :’,‘FREQ

#SEC

kHz

zF‘ml

, 5 k
l : Jovems oo
- - N/ m5EC

B . —kH

~Favetp , - sl L yeme

msec /.

 TYPICAL OSCILLOSCOPE DISPLAY RESULT (7 ' 1™~

STEP 4 LN e Fnao’ 2 l - 'Vrmsx;w
L - : , MSEG -

TYPICAL 0SCILLOSCOPE DISPLAY RESULT

. Figure 1-3. Frequency Change in.2 Channel Mode



Seleéﬁng an Operating Mode

2 Phase Mode

In the 2 PHASE mode, both channel A and B frequencies are the same (see Figure
1-4). The phase offset of channel B with respect to channel A remains constant as fre-
quency is changed. Amplitude, dc offset, external amplitude modutation, sine wave out-
put, and square wave output is independent for each channel.

HP-IB Examples:

“MODE 2"
or
“MODE TWOP”

STEP 1 35‘5573' MODE | PRESS UNTIL "2 PHASE" IS ILLUMINATED

STEP2 ,‘CHVA"'FREQV !1 ‘ fvems

nSEC

. - —— - kHz
wero b o4 [ vens

J nsec

STEP 3 . ) ".CH'B",",IA,",\PTVB' q iy ‘1 vems 4Ll L

BSEC LN

‘TYPICAL 0SCILLOSCOPE DISPLAY RESULT [ 7

STEP 4 o oA feoeg) | 3 ) ‘ vems | Ial A EA Ial A

#SEC

'“TYPICAL:DSCILLGSCDPE‘DISPLAY RESULT- | " V1 1 1

Figure 14, Frequenéy Changé in 2 Phase Mode
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Selecting an Operating Mode

In the 2 TONE mode, the channel B frequency tracks changes to the channel A fre-
guency (see Figure 1-5). The maximum frequency difference between channel A and
channe! B is 100 kHz. Amplitude, dc offset, external amplitude modulation, sine wave
output, and square wave output are independent for each channel.

HP-IB Examples:

“"MODES3”
or
“MODE TWOT”

STEP 1 Ja“e?é%] MODE | PRESS UNTIL *2 TONE® 18 ILLUMINATED :

STEP2 f[cHAN’ A lerea] | vems -
: o — el RSEC

kHzZ
faweTo. Vems.

mWSEC o

'kHz’: i
s
J. mSEC

KHz o
CVPms

nSEC

ster3  fewan]) o [FREa)
AMPTD'

TYPICAL 0SCILLOSCOPE DISPLAY RESULT

STEP 4 Gl lCHAN l\CH A Leren 2 vems
Tl e ' : e

TYPICAL OSCILLOSCOPE DISPLAY RESULT |

Figure 1-5. Frequencykchangekin 2 Tone Mode
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ctin ah Operating Mode

Pulse Mode

[T Inthe PULSE mode, the channel B square wave output is the complement of the chan-
P == | nel Asquare wave output (see Figure 1-8). Amplitude, dc offset, and external amplitude
moduiation are independent for each channel.

HP-IB Examples:

“MODE4"
or
“MODE PULS”

STEP 1 i ‘MQDE ' PRESS UNTIL “PULSE" IS ILLUMINATED
 : ;' a0 L ’;,, 0 KHz
STEP2 . ,CHAN} A femea] 2| | v
o MHT
VOLTS

0EG
SEC

e

STEP3 lpHANE‘lCHg [ ]

: VOLTS e b e e

: : DEB J e

D nE

TYPICAL OSCILLOSCOPE DISPLAY RESULT /|

STEP 4 g “CHAN A ~ |3 ' , l } vems [ L LD L -
L : s’ i w— : ¢ A mSEC W{tj[‘ivj,tjp

'TYPICAL‘ OSCILLOSCOPEDISPLAY RESULT | 771 T {

Figure 1-6. Frequency Change in Pulse Mode



Selecting an Operating Mode

Combined Operation

STEP 1

STEP 2

STEP 3

STEP 4

With COMBINED operation, the channe! B output is diverted and summed with the chan-
nel A output (see Figure 1-7). COMBINED operation reduces the amplitude output limit
of each channel by 50% (6.02 dB) and sets the dc offset level to zero. DC offsets can
be entered if DC is selected as the function, however, when alternate functions (OFF,
sine wave, or square wave) are selected, the DC offset level is returned to zero. Note
that the peak-to-peak amplitude of the output signal is a function of the phase, frequency,
and amplitude of each channel. COMBINED operation is selectable only in the 2 CHAN-
NEL, 2 PHASE, and 2 TONE MODES. COMBINED operation is disabled for internal
modulation.

HP-IB Examples:

“CMB1”
or
"CMB ON”

" NOTE THAT "2 CHANNEL® IS ILLUMINATED
- PRESET) IN THE MODE SECTION OF THE FRONT PANEL

0 o ol
cran | CH A FREG 2 ] vrms

mSEC

kHz

Vrms

\ e’
\
AMPTD |
B /) msec

1
N/
p
1
e/

KHz

—

vrms
../ msec
kHz
Vrms .
nSEC

CHAN, o )
‘|AHF‘7Dl

-

2
.
1
‘ N/

wpicm. OSCILLOSCOPE DISPLAY RESULT |

SHIET IN THE MODE SECTION

OF ' THE :FRONT. PANEL"
I8 NOW ILLUMINATED

MODE NOTE THAT "COMBINED"

TYPICAL OSCILLOSCOPE: DISPLAY RESULT s

Figure 1-7. Combined Operation



Selecting the Output Function

SELECTING THE OUTPUT FUNCTION
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The CH A and CH B Keys

The CH A and CH B keys select the output waveform for the channel A and channel
B outputs, respectively. Each time the CH A or CH B key is pressed, the output wave-
form sequences through the OFF, ~ (sine wave), "L (square wave), and DC outputs.
The selected output is indicated by an illuminated indicator. If the pulse mode is selected,
the sine wave and DC only output is removed from the output waveform selection se-
quence. The blue high voltage (HV) legends printed below these keys are active only
if the high voltage option (Option 002) is installed.

The Off, ~, ™., and DC Indicators

When all function indicators are extinguished, the output channel is disabled.

HP-IB Examples:

“FCNAOQ”

or

“FCNA OFF”
“FCNBO”

or

“FCNB OFF”

The ~ (sine wave) indicator illuminates when a sine wave output is enabled. If the pulse
mode is selected, the sine wave output is removed from the output waveform selection
sequence.

HP-IB Examples:

“FCNAT1”

or

“FCNA SIN”
“FCNB 1~
or

“FCNB SIN”
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HP-IB Examples:

“FCNA2"

or

“FCNA SQR”
"“FCNB 2~

or

“FCNB SQR”

The DC indicator illuminates when a dc only output is enabled. With dc only, the ac
portion of the output is suppressed. The output amplitude for the DC function is con-
trolled by the value entered for the DC OFFSET key.

HP-1B Examples:

“FCNA3Z”

or

“FCNA DC”
“FCNB3”
or

"FCNB DC”

The High Voltage Option {Option 002)

The HV (high voltage) key enables or disables the high voitage output option. The HV
key is available by pressing the blue SHIFT key prior to pressing the CH A or CH B
key. An HV indicator, to the left of the display, illuminates when a high voltage output
is enabled. The high voltage option increase the available output voitage range by a
factor of four with a maximum value of 40 volts peak-to-peak. Enabling the high voltage
option reduces the maximum output frequency to 1 MHz, and decreases the output
impedance. The output signal is momentarily set at zero volts if internal attenuator set-
tings change.

NOTE

The channel B high voltage option is disabled if the
channel A frequency is greater than 1 MHz and the
HP 3326A mode is changed. The channel B fre-
quency must be reduced below 1 MHz before the
high voltage option can be enabled.

HP-IB Examples:

“HVA1Y “HVB1Y
or or
“HVA ON"  “HVB ON”



Data Entry and Modification

DATA ENTRY AND MODIFICATION

00a0
000
C]IDIOICJ

0 0000 |

Selecting the Channel for Modification
CH A Prior to entering data to specify the HP 3326A output, it is necessary o select the chan-
nel to be modified with the CHAN key to the left of the display window. The channel
Sl currently selected is indicated by the illuminated CH A or CH B indicator next to the
CHAN key. The CHAN key selects the alternate channel for display and modification
each time the CHAN key is pressed.

HP-IB Examples:

“CHA"
“CHB”

The Data Keys

Entering setup values with the numeric keypad is a simple three step process. Select
a parameter to change, enter the desired value (most significant digit first), and end
the entry with a units key. For example, to change the output amplitude to 1 Vrms, press
the AMPTD (amplitude) key and display the current amplitude value. Press the 1 key
in the numeric keypad, and press the kHz Vrms mSEC units key to end the entry (see
Figure 1-9). Notice that the Vrms units from the kHz Vrms mSEC units key are assigned
to the data value. The HP 3326A assigns the units to the data value that corresponds
to parameter being changed. If the entered value exceeds the HP 3326A range limits,
the entered value is ignored and an error message is displayed. To cancel an incom-
plete data entry, press any key that requires the display for data entry (see Figure 1-8).
lists the keys that accept numeric data.

OO0

QOO ;
9000

©
0




Data Entry and Modification

AMPTD : ~ RCL DISCRETE
~ BUSADRS ol SRR B
. CNTR FREQ . SAVE DISCRETE

DC OFFSET. = = : SPAN .

O DUTYCYCLE w0 . START FREQ

. FREQ - G - STOP FREQ

. MKRFREQ LR UTIME \

COPHASE. oo S S AMIPM DEV
RECALL e "

- Figure 1-8. Keys That Accept Data Values

BACK The value in the display window is edited during data entry with the BACK SPACE key.
Each time the BACK SPACE key is pressed, the least significant digit or decimal point
is removed from the display. After the incorrect digits are removed from the display
value, data entry can continue with the numeric keypad and units keys. Figure 1-9 illus-

trates the use of the BACK SPACE key.

o DATA ENTRY

e e
: 1 1o fem

DATA GORAECTION -

Figure 1-9. Data Entry Example




~ Data Entry and Modification

Error Messages

If an attempt is made to enter or modify operating parameters beyond the HP 3326A
capabilities, the new input is ignored and an error message and code is displayed. Figure
1-10 lists the error messages and explanations of the errors. A complete list of the error
messages and codes is included in Appendix A.

ERROR
MESSAGE
SNTX
RMOT
LOCK
RNGE

INTR

CNVT

SUFX

INC

AMPL

MODL

MODE

FREQ

CMBR

SWFR

DUTY

RATE

DSwP

CODES
10
11
12

20,26, 29

40, 46, 47

50

60, 65
70
80

86

87

88

89

90,95, 96

94

100

110, 114

DESCRIPTION X
(HP-1B SyNTaX) AN HP-IB command has a syntax error.

(ReMQTe) A front panelkey is pressediwhile the HP 3326A
is-in remote. ‘

(local LOCKout) The LOCAL key is pressed while the
HP 3326A is in local lockout.

(RaNGE) The value-entered for the selected parameterex-
ceeds the valid fimits. ,

(INTeRrogate) The value of the function requested can-
not be displayed because of the mode, modulation, chan-
nel, or sweep selected.

{CoNVerTs) The Units conversion requested results inan.
invalid zero display value.

(SUFTiX) The units key selected is improper for the func-
tion selected.

(INCrement) The Increment value:or units used over the
HP-IB is incompatible-with the displayed value.

(AMPLitude) Combined operation is selected and the cur-
rent amplitude is too large.

(MODulatign) The requested value is-incompatible with:
the modulation:mode selected.

(MODE) The requested value or function is incompatible
with the mode selected.

(FREQuency) The channel B frequency value is too large
for modulation:

(CoMBineR) The requested value or function is incompat-
ible with combined operation.

{SWeep FRequency)The sweep frequencies are notvalid '
for sweep operation; high voltage option, internal PM, or

internal AM.

(DUTY cycle) The duty cycle of a PULSE is too narrow for
a sweep.

(RATE) The sweep rate:isless'than 5 mHz/s.or greater than
0:5 MHz/ms.

(DiScrete frequency SWeeP) The discrete frequency
sweep is invalid because of mode selected or the lack of
sweep elements.

Figure 1-10. Error Messages
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© DSHV

115

k (Discrete Sweep l—llgrh Volt'age)kTh'e high volitage option is '

FALL

enabled and a discrete freguency element frequency ex-
; ; - ceeds 1 MHz »
 DSML k e . (Dlscrete Sweep ModuLatlon) The channel B frequency L
i . - exceeds the 5 kHz internal Pm limit or exceeds the 100 ‘
o , skHz interhal AM llmrt dufing adiscrete frequency sSWeep. -
DSMD 117 (Discrete Sweep MoDe) The discrete frequency sweep ele-
ments in memory are lncompallble with the mode selected
POF 120 : “(Phase OFfsel) Cannot clear phase ofl‘set of channel A
HV 130, 136, 138  (High Voltage) The high voltage (HV) option cannot be ena-
: bled because the output frequency is greater than 1 MHz,
3 - - the optlon is_not lnstalled or modulation is enabled :
: OSUM : “ A - (CheckSUM) An error is detected in setup data when;:,f
L . _recalled from memory. .
CRPT 180 (CoRruPT) An error is delecled in an instrument state
recalled from memory. The instrument state is replaced
- ’ ’ / ; with the preset state.
AOE e g e e ﬁf(A Overl_oad) The channeleutpul is overloaded. The Joad.
S - lmpedance 101 the channel A output 1s.100 low or av voll-
L o ‘age source is attached to the channel A output. =
BOL 171 (B QOverLoad) The channel B output is overloaded. The load
impedance for the channel B output is too low or a volt-

, ; N age source lS attached to the channel B output. o
L §YOL 1720 {(SYncOverload)The SYNG A output is overloaded. The
e St - load lmpedance attached tothe SYNCAoutput is too low— '

e Ho or a voltage source’ls ‘attached tothe SYNC oulput
. AVCO 173 (channel A Voltage Controlled Oscillator) The channel A
o ; o , voltage controlled osciltator is unlocked.

OBV 474 _ (channel B Vol tage Controlied Osclll ator) The channel Biw X
e Cia ~ voltage controlled oscillator. lS unlockecl .
XREF 180 {(eXternal REFerence) An external reference signal is

. o sensed, but the HP 3326A cannot lock to it.

- MCAL 80 © (Modulation CAleratlon) An mtema AMor PM callbratxon,f;v"

A e is unsuccessful. = . S
PCAL ‘ 191 (Phase CAleratlon) A phase calxbratlon is unsuccessful o

 ACAL o192 (Amplitude CAleratlon) An amplltude callbratlon is uns

g G rsuccessful. . o = o
OCAL 193-194 (Offset CAl_lbratlon) A dc offset callbratlon is unsuccessful

CPABB. o e A self test Is successful. : :

A self test is unsuccessful.




" Data Entry and Modification

Viewing Setup Parameters

The current value of a setup parameter is displayed when a front panel key that ac-
cepts entries from the keypad (such as the FREQ or AMPTD key) is pressed. Figure
1-8 lists the front panel keys that accept entries from the keypad. Selecting one of these
keys does not alter the current setup values. An error message is displayed if the key
pressed is inactive for the mode selected. Pressing the CHAN key aiternates the dis-
play between the channel A and B values for the parameter selected.

Units Conversion

N ki
“ 1 AMPTD i 3 Veas

The units keys, in addition to ending data entry, can perform units conversion on dis-
played values. Pressing a units key converts the value to the equivalent value for the
units key pressed. For example, if the display value is in dBm, pressing the dBV %
units key converts the display value to dBV. Converting units does not alter the current
setup. The message “‘Error 50 CNVT” (CoNVerT) is displayed if the conversion would
results in a zero display value that is inconsistent with the current value. For example,
converting 0.000001 Hz to MHz would erroneously display 0 MHz. Figure 1-11 illustrates
units conversion.

BSEC

Figure 1-11. Units Conversion

Modifying Entry Values with the Rotary Knob

elale

The display value can be modified with the rotary knob and keys in the MODIFY control
group (see Figure 1-12). The rotary knob is enabled with either the arrow keys or ON/OFF
key. When the modify rotary knob is enabled, a single digit in the display flashes. The
flashing digit is the least significant digit that is modified with the rotary knob. Turning
the rotary knob clockwise increments the value of the display, while turning the rotary
knob counterclockwise decrements the value of the display. The rotary knob modifies
the display value until the boundary limit is reached. The rotary knob (and flashing digit)
is disabled with the ON/OFF key. Figure 1-13 lists the display values that are modified
with the rotary knob.



Data Entry and Modification

The display digit modified with the rotary knob is selected with the right arrow and left
arrow keys. Pressing the right arrow key selects the next least significant digit for modifi-
cation and pressing the left arrow key selects the next most significant digit for
modification.

HP-IB Examples:

“MFY1”
or
“MFY ON"

fowore]  enance wonzey FuncTION.
U sELECT BIOIT

- MentEY DIOIT -

Figure 1-12. Modifying Entries with the Rotary Knob

_ AM PERCENT MODULATION. ~ FREQUENCY  START FREQUENCY

AMPLITUDE - W MARKER FREQUENCY ~  STOP FREQUENCY
DC OFFSET L UPHASES o TIME
DUTYCYCLE ' PM PEAK DEVIATION

. CENTER FREQUENCY -~ SPAN i

_Figure 1-13. Parameters Modified with the Rotary Knob
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THE ENTRY KEYS

Frequency

FREQ

1-20

The FREQ (frequency) key enables display, entry or modification of the frequency of
the channel selected with the CHAN key. The indicator above the FREQ key illuminates
when the output frequency value is displayed. The displayed frequency value is chang-
ed with the numeric keypad and units keys, or modified with the MODIFY controls. The
MHz, kHz, and Hz units allow convenient entry of frequency values. Frequency resolu-
tion is 1 uHz for frequencies beleow 100 kHz, and 1 mHz for 100 kHz and above. Fre-
guency ranges are dependent upon selection of the operating mode and high voltage
option (see Figure 1-14). During a frequency change the output is phase continuous;
that is, there are no phase discontinuities in the output waveform.

NOTE

After a mode change, the channel B frequency is
set to the channel A frequency.

2 Channel Mode

Each channel frequency is set independently. The frequency range for each channel
is 0 to 13 MHz.

2 Phase or Pulse Mode

The frequency of both channels is set to the same value by a change in frequency of
either channel. The frequency range is 0 to 13 MHz.

2 Tone Mode

The channel B frequency tracks changes to the channel A frequency. The frequency
range of channel A is 0 to 13 MHz. The channel B frequency can have up to a
100 kHz offset from channel A with a maximum frequency of 13.1 MHz. If a channel
A frequency change forces the channel B frequency to less than zero, the channel B
frequency is changed to a value equal to the channel A frequency plus the absolute
value of the offset. The negative channel B value is displayed, and the channel B out-
put frequency is the absolute value of the displayed value.




Internal Phase Modulation

The frequency range of channel A is 0 to 13 MHz. The frequency range of channel B

is 0 to 5 kHz.

Internal Amplitude Modulation

The frequency range of channel A is 0 to 13 MHz. The frequency range of channel B

is 0 to 100 kHz.

HV Option

With the high voltage option enabled, the frequency output is 0 to 1 MHz. In the
2 TONE mode, the maximum channel B frequency is 1.1 MHz.

NOTE

After a mode change, the channel B frequency is
set to the channel A frequency. If the channel B fre-
guency is set to greater than 1 MHz, the channe/
B high voltage option is disabled. To enable the high
voltage option, reduce the channel B frequency to

below 1 MHz.

HP-IB Example:
“FR7.500003MHZ”

MODE  CHA

2 CHANNEL - 0-13 MHz
VQPHASE = 013 MHZ
2TONE  0:13MHz
PULSE o 0-13MHz
INTERNAL = 0-13 MHz
PHASE
MODULATION |
INTERNAL 0- 13 MHz
AMPLITUDE
MODULATION

HV‘OP,TION 0 0-1MHz

CHB

0 -13 MHz
0-13MHz

CHA + 100 kHz

(13.1 MHz max.)

0= 13"MHz :
0 -5kHz

0 - 100 kHz

S0 MHZ

NOTES

Channel A frequency =
channel B frequency. Set by
either charinel: :

Channel B tracks Channel A.
Changing.channel'B. :
changes freguency offset.

Channel A frequency =
channel B frequency. Set by
either channel.

{(Channel B frequency
0-1.1 MHz in 2 Tone)

Figure 1-14. Frequency Limits
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Amplitude

[swero]

The AMPTD (amplitude) key enables display, entry, or medification of the amplitude
of the channel selected with the CHAN key. The indicator above the AMPTD key il-
luminates when an amplitude value is displayed. The displayed amplitude value is
changed with the numeric keypad and units keys, or modified with the MODIFY con-
trols. The VOLTS, Vrms, dBm, and dBV units allow convenient entry of amplitude values.
The amplitude range without dc offset is from 1 mV peak-to-peak to 10 V peak-to-peak
(4 mV peak-to-peak to 40 V peak-tc-peak with high voltage enabled). The amplitude range
is dependent upon selection of COMBINED operation, internal modulation, dc offset,
and high voltage option (see Figure 1-15). The output signal is momentarily set at zero
volts if internal attenuator settings change.

MAXIMUM

HIGH e . ;
VOLTAGE COMBINED = DC OFFSET  AMPLITUDE = NOTES
LOFE 0 b oRee , OFF " ' 10Vpp

ON‘G OFF . OFF. 40 Vpp
COFF SON QFF o 5Vpp

ON L ONG COFF . 20Vpp

OFF COFEL S ON + 5 Vpk AC + DC
SON R ORI O 220 Vpk AC + DC

OFF , LONC U ON A . *25Vpk - DConly

s Gl s ; D FUNCTION

ON CON L ON + 10 Vpk " DConly

- Tl ~ . FUNCTION

1-22

_Figure 1-15. Maximum Amplitudes

Internal Modulation

With internal modulation, the channel B amplitude is controlled by the % AM/PM DEV
key. Internal modulation uses the channel B output internally and a signal is unavaila-
ble at the CH B connector.

High Voltage Option

With the high voltage option, the upper amplitude fimit is increased to 40 voits peak-to-
peak and the lower amplitude limit is increased to 4 mV peak-to-peak. The high voltage
output needs to be enabled prior to entering voltage values greater than 10 volts,

Combined

For COMBINED operation, the output of channel B is diverted and summed with the
channel A output. The amplitude limit of each channel is reduced by 50% (6.02 dB).
The upper amplitude limit for COMBINED operation is +5 volts (% 20 volts with the
high voltage option enabled). Note that the output amplitude level is dependent upon
phase, frequency, and amplitude values.
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DC Offset

The limit for an ac output with a dc offset is + 5 volts peak ( = 20 volts peak with the
high voltage option enabled). Figure 1-16 illustrates dc offset versus amplitude.

HP-IB Example
“AM1.125V0”"

v

. a00mv 1

1omy 1 -

OFFSET

imv i

100UVt

e e e W 1oV
AMPLITUDE (p-p) |

~10uv

 Figure 1-16. Amplitude Range with DC Offset
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DC Offset

selected with the CHAN key (see Figure 1-17). The indicator above the DC OFFSET
key illuminates when a dc offset value is displayed. The displayed dc¢ offset value is
changed with the numeric keypad and VOLTS units key, or modified with the MODIFY
controls. The maximum dc offset range is £ 5 volts (+ 20 volts with the high voltage
option enabled). The dc offset range is dependent upon amplitude, and selection of com-
bined operation, internal modulation, and high voltage option. Figure 1-15 lists the max-
imum output of the HP 3326A. The output signal is momentarily set at zero volts if inter-
nal attenuator settings change.

: N
STEP 1 [JNoTR ' rree] | 1| Vrms
: —— : WSEC

, ' ' KkHz
AMPTD 1 [ \ ] Vrms
; mSEC

3 The DC OFFSET key enables display, entry, or modification of the dc offset of the channel
OFFSET

TYPICAL OSCILLOSCOPE DISPLAY RESULT

SEC

, S = ~ —
~ be i , ~ voLTS
STEP 2 o lorser) 8 ] [ (4J [ lpEe e

TYPICAL 0SCILLOSCOPE DISPLAY RESULT

Figure 1-17. DC Offset
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AC with DC Offset

The maximum dc offset is a function of the selected ac amplitude. The maximum am-
plitude for ac plus dc is £ 5 volts peak (+ 20 with the high voltage option). DC offset
versus amplitude (with combined operation, internal modulation, and high voltage op-
tion disabled) is illustrated in Figure 1-16. The maximum ac and dc outputs and maxi-
mum dc offsets for the HP 3326A are:

AC AMPLITUDE MAXIMUM AC+DC MAXIMUM DC OFFSET
1.0to0 10 Vpp +50V +45V
0.1 t0 1.0 Vpp +05V 045V
10 to 100 mVpp +50 mV +45 mV
1 t0 10 mVpp +5mV +*45mV
DC Only

With the output FUNCTION set to DC, the output level is controlled by DC OFFSET en-
tries. The maximum dc output is £ 5 volts peak (£ 20 with the high voltage option).

Combined

For COMBINED operation with a sine wave, square wave, or OFF output FUNCTION
selected, the dc offset is set to zero.

High Voltage Option

With the high voltage option enabled, the dc offset range is +20 volts (ac + dc peak
value or dc only). DC offset with the high voltage option is independent of the ac ampli-
tude except that the combination of ac plus d¢ cannot exceed = 20 volts.

Internal Modulation

With internal modulation, the channel B dc offset is disabled.

HP-IB Exampie
“OF3VO”

1-25
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Phase
The PHASE key enables display, entry, or modification of the phase of the channel
PHASE selected with the CHAN key. The indicator above the PHASE key illuminates when a

phase value is displayed. The displayed phase value is changed with the numeric key-
pad and DEG (DEGrees) units key, or modified with the MODIFY controls. The phase
display range is = 720 degrees with a resolution of 0.01 degrees. Phase values of + 1440
degrees entered through the keypad are accepted and the value is displayed modulo
720. The effect of the phase offset is dependent upon selection of the operating mode.
Figure 1-18 illustrates the effect of changing phase.

STEP 1 7 : IMODE 'PRESS UNTIL ‘2 PHASE' IS ILLUMINATED |

STEP2 . {ICHAN,‘

\ kHz
Yrms:
nSEC -

N kHz
Vrme
J mSEC

ﬁ

J
(0w 4 ‘ VOLTS
' 3 / 5 DEG
N : J SEC

STEP3 =~ ,‘CHAN; L

 TYPICAL OSCILLOSCOPE DISPLAY RESULT o

Figure 1-18. Phase
2 Channel Mode

Changing phase in the 2 CHANNEL mode changes the phase of a channel with respect
to the initial waveform. The phase of channel A and B are independent.

2 Phase Mode

Without an external phase reference, a change in the phase of channel A is made with
respect to the initial channel A waveform. With an external phase reference, a change
in the phase of channel A is made with respect to the external reference. Channel B
uses channel A as the phase reference, and a change to the channel B phase is made
with respect to the current channel A waveform.

1-26




The Entry Keys

2 Tone Mode

Changing phase in the 2 TONE mode changes the phase of a channel with respect to
the initial waveform. The phase of channel A and B are independent.

Pulse Mode

A change in the phase of channel A is made with respect to the initial channel A wave-
form. The channel B output is the complement of the channel A output. An attempt
to display the channel B phase results in the display of the “Error 47 INTR" {INTeR-
rogate) message.

HP-iB Example
“PH32.05DEG”

Asgn Zero ¢

\ The ASGN ZERO ¢ (ASsiGN ZERO phase) key assigns zero to the phase offset between
; channel A and B (or between channel A and an external phase reference) without chang-
E ‘] ing the phase of the output waveforms. The ASGN ZERO ¢ key is selected by pressing
the blue SHIFT key prior to the PHASE key. If channel A is selected, the channel A

anzere o phase value s changed 1o zero. If channel B is selected, the phase offset value is
summed modulo 720 and stored in an internal phase offset register. Subsequent
assignments of zero phase sums the displayed phase value into the phase offset register.

The stored phase offset value is recalled with the CLR ¢ OFS key. The ¢ OFS (phase
offset) indicator illuminates when a phase offset value is stored.

HP-IB Example
“ZPH”

CIr ¢ Offset

The CLR ¢ OFS (CLeaR phase OFfSet) key restores the channel B phase offset value
to the display without changing the phase of the output waveforms. If the current chan-
nel B phase value is nonzero, the phase offset is summed to the phase value modulo
720. The CLR ¢ OFS key is selected by pressing the blue SHIFT key prior to the DC
OFFSET key. The CLR & OFS key extinguishes the ¢ OFS indicator. Pressing the CLR
¢ OFS key with channel A selected displays the message “Error 120 P OF"” (Phase
OFfset).

HP-IB Example
“COF”

e



The Entry Keys

Duty Cycle (Pulse Width)

128

The DUTY CYCLE key enables display, entry, or modification of the duty cycle of the
pulse mode channel A waveform. The DUTY CYCLE key is selected by pressing the
blue SHIFT key prior to the FREQ key. The DUTY CYCLE indicator iluminates when
the duty cycle value is displayed. After selection of the DUTY CYCLE key, the duty cycle
value is changed with the numeric keypad and % units key, or medified with the MODIFY
controls. The duty cycle range is from 1% to 89% of the period with a minimum pulse
width of 20 nanoseconds. The resolution of the duty cycle is 0.01%. The duty cycle
remains constant for changes in frequency provided the pulse width is greater than
20 nanoseconds. Figure 1-19 illustrates the effect on changes in duty cycle.

HP-IB Example
“25.05PC"

STEP 1 'lg’ﬂ'fg?sTE'*, MDDE P”'RESS, UNTIL "PULSE® 1S ILLUMINATED

™) KkHz
fovrms
N/ msEc
L WHz
A
o
5

b FBEG'"'
AMPTD'
mm ,

, . oYOLE:

STEP 3 : CHAN CH B ‘AMPTD

ster2 - fonan)

EE ;

, VOLTS

SHIF?

| ;"_]’"A“]ST .
e

MHZ -
CFvolvs -
DEG.
SEC

TYPICAL OSCILLOSCOPE DISPLAY RESULT

Figure 1-19. Pulse Mode Output and Duty Cycle



Linear Frequency Sweep

LINEAR FREQUENCY SWEEP

Linear sweeps are phase continuous over the full frequency range; that is, there are
no phase discontinuities in the swept output waveform. Single or continuous (see Figure
1-20), and ramp or triangle (see Figure 1-21) linear sweeps are selectable. Linear sweep
parameters are entered with the START FREQ (START FREQuency), STOP FREQ (STOP
FREQuency), CNTR FREQ (CeNTeR FREQuency), SPAN, TIME, AND MKR—CF keys.
The MKR FREQ (MarKeR FREQuency) key allows the rear panel TTL level MARKER
OUT (MARKER OUTput) signal to be specified.

1-29




Single Sweep

' SINGLE !

Linear Freguency Sweep

The SINGLE key initiates a single linear sweep. The indicator above the SINGLE key
flluminates when a single sweep is in progress. With a ramp sweep selected (i.e. TRi-
ANGLE indicator extinguished), the SINGLE key initiates a sweep from the start fre-
guency to the stop frequency over the specified sweep time. Upon reaching the stop
frequency, the frequency is quickly changed to the start frequency. With a TRIANGLE
sweep selected, the SINGLE key initiates a sweep from the start frequency to the stop
frequency over the specified sweep time. The stop frequency is maintained until the
SINGLE key is pressed. Pressing the SINGLE key initiates another sweep from the stop
frequency to the start frequency.

HP-IB Example:
88"

Continuous Sweep

l CONT i

1-80

The CONT (CONTinuous) key initiates a continuous linear sweep. The indicator above
the CONT key illuminates when a continuous sweep is in progress. With a ramp sweep
selected (i.e. TRIANGLE indicator extinguished), the CONT key initiates a repetitive
sweep from the start frequency to the stop frequency over the specified sweep time.
Upon reaching the stop frequency, the frequency is quickly changed to the start fre-
guency in preparation for the next sweep. With a TRIANGLE sweep selected, the CONT
key initiates a repetitive sweep from the start frequency to the stop frequency and back
to the start frequency. Each sweep (from either the start frequency to stop frequency,
or from stop frequency to start frequency) is over the specified sweep time.

HP-IB Example:
i 4SCY )



Linear Frequency Sweep

R NGTETHAT s éHANNE%_}! Sl
FRESET

HFHT

-

TR
4

A b

pi¥y)

J IN THE MODE SECTION OF THE FRONT PANEL

. TYPICAL 0SCILLOSCOPE DISPLAY RESULT = |7’

eeontl

~ TYPIGAL OSCILLOSCOPE DISPLAY RESULT

Figure 1-20. Single/Continuous Linear Sweep

137




Linear Frequency Sweep

Start Frequency

START
FREQ

1-32

The START FREQ (START FREQuency) key enables display, entry, or modification of
the linear sweep start frequency of the channel selected with the CHAN key. The indi-
cator above the START FREQ key illuminates when a start frequency value is displayed.
The displayed frequency value is changed with the numeric keypad and units keys, or
modified with the MODIFY controls. The MHz, kHz, and Hz units allow convenient entry
of frequency values. Frequency resolution is 1 uHz for frequencies below 100 kHz and
1 mHz for frequencies above 100 kHz. Start frequency values may be greater than the
stop frequency values for a sweep from a high frequency to a low frequency.

2 Channel Mode

Each channel start frequency is set independently. The frequency range of each chan-
nel is 0 to 13 MHz.

2 Phase or Puise Mode

The start frequency of both channels is set to the same value by a change in start fre-
guency of either channel. The frequency range is 0 to 13 MHz.

2 Tone Mode

The channel B start frequency tracks changes to the channel A start frequency. The
channel A start frequency range is 0 to 13 MHz. The channel B start frequency can
have up to a 100 kHz offset from channel A with a maximum frequency of 13.1 MHz.
If a channel A frequency change forces the channel B frequency to less than zero, the
channel B frequency is displayed as a negative value while the channel B output fre-
guency is the absolute value of the displayed value.

Internal Phase Modulation

The start frequency range of channel A is 0 to 13 MHz. The start frequency range of
channel B is 0 to 5 kHz.

Internal Amplitude Modulation

The start frequency range of channel A is 0 to 13 MHz. The start frequency range of
channel B is 0 to 100 kHz.

HV Option

With the high voltage option enabled, the start frequency range is 0 to 1 MHz. In the
2 TONE mode, the maximum channel B start frequency is 1.1 MHz.

HP-IB Example:
“8T1.512525KHZ"




Linear Frequency Sweep

- Stop Frequency ——— — — — —

sToP | The STOP FREQ (STOP FREQuency) key enables display, entry, or modification of the

FREQ linear sweep stop frequency of the channel selected with the CHAN key. The indicator
- above the STOP FREQ key illuminates when a stop frequency value is displayed. The
displayed frequency value is changed with the numeric keypad and units keys, or modi-
fied with the MODIFY controls. The MHz, kHz, and Hz units allow convenient entry of
frequency values. Frequency resolution is 1 uHz for frequencies below 100 kHz and
1 mHz for frequencies above 100 kHz.

2 Channel Mode

Each channel stop frequency is set independently. The frequency range of each chan-
nel is 0 to 13 MHz.

2 Phase or Puise Mode

The stop frequency of both channels is set to the same value by a change in stop fre-
guency of either channel. The frequency range is 0 to 13 MHz.

2 Tone Mode

The channel B stop frequency tracks changes to the channel A stop frequency. The
stop frequency range of channel A is 0 to 13 MHz. The channel B stop frequency can
have up to a 100 kHz offset from channel A, with a maximum frequency of 13.1 MHz.
If a channel A frequency change forces the channel B frequency to less than zero, the
channel B frequency is changed to a value equal to the channel A frequency plus the
absolute value of the offset.

Internal Phase Modulation

The stop frequency range of channel A is 0 to 13 MHz. The stop frequency range of
channel B is 0 to 5 kHz.

Internal Amplitude Modulation

The stop frequency range of channel A is 0 to 13 MHz. The stop frequency range of
channel B is 0 to 100 kHz.

HV Option

With the high voltage option enabled, the stop frequency range is 0 to 1 MHz. In the
2 TONE mode, the maximum channel B frequency is 1.1 MHz.

HP-IB Example:
“SP7.512525KHZ”
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Linear Frequency Sweep

Time

The TIME key enables display, entry, or modification of the linear sweep time for both
channels. The indicator above the TIME key illuminates when a time value is displayed.
The displayed time value is changed with the numeric keypad and units keys, or modi-
fied with the MODIFY controls. The SEC and mSEC units keys end entry of numeric
values. The time range is 5 milliseconds to 1000 seconds, with a resolution of 1 mil-
lisecond.

HP-IB Example:
“STIM25MS™

Marker Frequency

MKR
FREQ

1-34

The MKR FREQ (MarKeR FREQuency) key enables display, entry, or modification of
the marker frequency of the channel selected with the CHAN key. The indicator above
the MKR FREQ key illuminates when the marker freguency value is displayed. The dis-
played frequency value is changed with the numeric keypad and units keys, or modi-
fied with the MODIFY controls. The MHz, kHz, and Hz units allow convenient entry of
frequency values. Frequency resolution is 1 uHz for frequencies below 100 kHz and
1 mHz for frequencies above 100 kHz. Only one marker is available.

NOTE

When different start or stop frequencies are entered
for each channel, selecting alternate channels can
have the apparent effect of changing the marker
frequency. Although the marker occurs at the same
time, each channel/ may have a unique frequency
at that time.

For a marker signal to be generated, the MKR FREQ must be within 3 milliseconds of
the start or stop frequency. The following equation may be used to determine the ap-
proximate marker offset from the start or stop frequency:

0.003 X SPAN
SWEEP TIME

MARKER OFFSET =

The marker value is accepted and the message "“Error 24 RNGE” is displayed if the
marker value is outside the sweep frequency span. The Z-BLANK output is coincident
with the start and stop frequencies and may be used for the marker of these frequencies.

HP-IB Example:
“MF5.512525KHZ"




Triangle

STEP 1

STEP 2

STEP 3

STEP 4

Linear Frequency Sweep 4

The TRIANGLE key selects either a triangle or ramp sweep. The TRIANGLE key is
selected by pressing the blue SHIFT key prior to the MKR FREQ key. The TRIANGLE
indicator is illuminated when a triangle sweep is selected, and extinguished when a
ramp sweep is selected.

HP-IB Examples:

“SMT “SM27
or or
“SM RAMP™’ “SM TRGL”

CNOTE THAT "2 CHANNEL® IS ILLUMINATED
PRESET) - IN THE MODE 'SECTION OF: THE FHONT PANEL

- 4 KHz
‘CHAN’ CH A Anpm, 1 vrms
. : ‘ mSEC

START | - 4
L FREQ

0

STOP
FREGQ. J. 5

1
~
[
.
o m—

Hz
dBm
Hz
; dBm
: ' r " KHz
3 l 0 l ’ vrms
N i) MSEC

OFF (PRESS UNTIL ALL CHANNEL B FUNC-
CH. 8 - TION INDICATORS ARE EXTINGUISHED)

CHAN

S TYPICAL OSC'ILLOSCOPE DISPLAY RESULT {RAMP. SWEEP): "

KR ’
SHIFY ‘ FREG

TYPICAL OSCILLOSCOPE DISPLAY RESULT (TBIANGLE SWEEP)

Figure 1-21. Triangle and Ramp:Linear Sweep

1735



Linear Freguency Sweep

Reset Sweep

l SINGLE ‘

Span

136

The RESET SWP (RESET SWeeP) key resets the sweep circuits to the start of the sweep.
During reset, the HP 3326A also checks the sweep limits.

HP-IB Example:
< ASREJ El

The SPAN key enables display, entry, or modification of the total linear sweep frequency
span of the channel selected with the CHAN key. The SPAN key is available by press-
ing the blue SHIFT key prior to pressing the STOP FREQ (STOP FREQuency) key. The
SPAN key, with the CNTR FREQ (CeNTeR FREQuency) key, provides an alternate entry
for the frequency sweep start and stop values. The SPAN indicator illuminates when
SPAN is selected and the SPAN value is displayed. The displayed frequency span value
is changed with the numeric keypad and units keys, or modified with the MODIFY con-
trols. The MHz, kHz, and Hz units allow convenient entry of frequency values. Frequency
resolution is 1 uHz for frequencies below 100 kHz and 1 mHz for frequencies above
100 kHz.

NOTE

Frequency spans must be consistent with the oper-
ating limits and the value entered for the center fre-
quency. Excessive frequency spans are symmetti-
cally reduced around the current center frequency
to bring the start or stop frequencies within limits.

2 Channel Mode

The frequency span of each channel is set independently. The frequency range of each
channel is 0 to 13 MHz.

2 Phase or Pulse Mode

The frequency span of both channels is set to the same value by a change in the fre-
quency span of either channel. The frequency range is 0 to 13 MHz.

2 Tone Mode

The frequency span range for channel A is 0 to 13 MHz. Changing the channel A fre-
guency span also changes the channel B center frequency and span to maintain the
current start and stop frequency offsets. The channel B frequency span may be set
so that the start and stop frequencies are within 100 kHz of the channel A start and
stop frequencies. If a channel A frequency change forces the channel B frequency to
less than zero, the channel B output frequency is changed to the absolute value of the
channel B frequency.




Linear Frequency Sweep

NOTE

The difference (offset) between the channel A and
B frequencies will normally change during a sweep
to maintain the offsets entered for the sweep start
and stop frequencies. If a constant offset is desired,
there must be a constant offset between the start
and stop frequency values for channel/ A and B.

HV Option

With the high voltage option enabled, the maximum frequency span is 1 MHz. In the
2 TONE mode, the maximum channel B frequency span is 1.1 MHz.

HP-IB Example:
“SPANb.512525KHZ”

Center Frequency

The CNTR FREQ (CeNTeR FREQuency) key enables display, entry, or modification of
the linear sweep center frequency of the channel selected with the CHAN key. The
CNTR FREQ key is available by pressing the blue SHIFT key prior to the START FREQ
key. The CNTR FREQ key, along with the SPAN key, provides an alternate entry of the
frequency sweep start and stop values.

The displayed frequency value is changed with the numeric keypad and units keys, or
modified with the MODIFY controls. The MHz, kHz, and Hz units allow convenient entry
of frequency values. The frequency resolution is 1 uHz for freguencies below 100 kHz
and 1 mHz for frequencies above 100 kHz. If the center frequency causes the sweep
start or stop frequency to exceed the HP 3326A limits, the frequency span is reduced.

2 Channel Mode

The center frequency of each channel is set independently. The frequency range of
each channel is 0 to 13 MHz.

2 Phase or Pulse Mode

The center frequency of both channels is set to the same value by a change in center
frequency of either channel. The frequency range is 0 to 13 MHz.

2 Tone Mode

The channel A center frequency has the range of 0 to 13 MHz. The start and stop fre-
quencies of channel B tracks changes to the channel A start and stop frequencies to
maintain the current offset. The channel B center frequency can have up to a 100 kHz
offset from channel A providing the channel B start and stop frequencies are within
100 kHz of the channel A start and stop frequencies.

HP-IB Example:
"CF5.512525KHZ”
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~ Linear E{requenc’:y Sweep

Marker to Center Frequency

The MKR — CF {(MarKeR to Center Frequency) key centers the sweep band on the fre-
quency set for the marker. The MKR — CF key is selected by pressing the blue SHIFT
key prior to the CONT key. If either the sweep start or stop frequency exceeds the fre-
guency limits, the frequency band is reduced.

2 Channel Mode

The center frequency of each channel is set independently. The freguency range of
each channel is 0 to 13 MHz.

2 Phase or Pulse Mode

The center frequency of both channels is set to the same value by a change in the
center frequency of either channel. The frequency range is 0 to 13 MHz.

2 Tone Mode

The channel A center frequency has the range of 0 to 13 MHz. The start and stop fre-
quencies of channel B tracks changes to the channel A start and stop frequencies to
maintain the current offset. The channel B center frequency can have up to a 100 kHz
offset from channel A providing the channel B start and stop frequencies are within
100 kHz of the channel A start and stop frequencies.

HP-IB Example:
1 ACFM "



Discrete Frequency Sweep

DISCRETE FREQUENCY SWEEP

During a discrete frequency sweep, the HP 3326A sequences through the discrete fre-
guency sweep elements (channe! A and B frequencies, and dwell time) stored in non-
volatile memory with the SAVE DISCRETE key (see Figure 1-22). Discrete frequency
sweep element frequencies are entered with the FREQ (FREQuency) key, and dwell
times are entered with the TIME key. The HP 3326A always sequences through the
discrete frequency sweep elements from element 00 to the last element entered. With
SINGLE sweep selected, the HP 3326A sequences through the elements each time
the SINGLE key is pressed. With CONT sweep selected, the HP 3326A sequences
through the elements continuously. The message “‘Error 110 DSWP" (Discrete frequency
SWeeP) is displayed if no discrete frequency sweep elements are stored in memory.
Selecting TRIANGLE for a discrete frequency sweep cancels the discrete frequency
sweep and selects a linear sweep.

Discrete

t The DISCRETE key enables and disables discrete frequency sweeps. The DISCRETE
- key is available by pressing the blue SHIFT key prior to pressing the TIME key. The
@

TIME DISCRETE indicator illuminates when discrete frequency sweeps are enabled.

HP-IB Examples:

“SM3”
or
“SM DSCR”

Recall Discrete

The RCL DISCRETE (ReCall DISCRETE) key followed by a discrete element number
replaces the channel A and B frequency values and time values with the values stored
for a discrete frequency sweep element. The RCL DISCRETE key is available by press-
ing the blue SHIFT key prior to pressing the RECALL key. Valid discrete elements num-

bers range from 00 to 62. Recaliing a null discrete frequency sweep element number
displays the message “‘Error 20 RNGE.”

HP-IB Example:
“"DRCLQ2"
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7 Discvret‘e‘Fr'quency Sweep

Save Discrete

The SAVE DISCRETE key followed by a discrete frequency sweep element number stores
the current channel A and B frequency values and dwell time value in nonvolatile
memory. The SAVE DISCRETE key is available by pressing the blue SHIFT key prior
to pressing the SAVE key. Valid discrete frequency sweep element numbers range from
00 to 62. When initially entering discrete frequency sweep elements, the element num-
bers must start with 00 and be sequential. Existing discrete frequency elements may
be recalled, edited, and replaced in any order. Storing a discrete frequency sweep ele-
ment with a nonsequential number, or using a number greater than 62 displays the mes-
sage “‘Error 23 RNGE'' (RaNGE). The message “Error 117 DSWP (Discrete frequency
SWeeP) is displayed if a discrete frequency element is entered after the mode is
changed.

Discrete frequency sweep element storage uses the same nonvolatile memory as the
SAVE key stores. Discrete sweep frequency storage memory is assigned by the
HP 3326A. Discrete frequency sweep elements are stored in the following memory
registers:

DISCRETE

FREQUENCY
ELEMENT MEMORY
NUMBER REGISTER
00 - 06
07 -13
14-20
21 - 27
28 - 34
35 - 41
42 - 48
49 - 55
56 - 62

“ N WO N

Saving an operating state in a memory register that interrupts the contiguous memory
used 1o save discrete frequency sweep elements displays the “Error 23 RNGE” (RaNGE)
message. Saving an operating state in the lowest memory register occupied by dis-
crete frequency sweep elements reclaims that memory register for operating state
storage.

HP-IB Example:
“DSAV02”

VAQ e



Discrete Frequency Sweep

Single Sweep

SINGLE key illuminates when a single sweep is in progress. The SINGLE key initiates
a sweep from the discrete frequency sweep element 00 to the last entered element.
During a sweep, the SINGLE key causes the HP 3326A to step from the current dis-
crete frequency sweep element to the next discrete frequency sweep element.

/‘—”"‘] The SINGLE key initiates a single discrete frequency sweep. The indicator above the
l SINGLE

HP-IB Example:
IISS!!

Continuous Sweep
: The CONT (continuous) key initiates a continuous discrete frequency sweep. The indi-
cator abave the CONT key illuminates when a continuous sweep is in progress.
HP-IB Example:
HSCH

Clear Discrete

The CLR DISCRETE (CLeaR DISCRETE) key replaces the discrete frequency sweep
j elements stored in nonvolatile memory with the preset operating state. The CLR

DISCRETE key is available by pressing the blue SHIFT key prior to the green INSTR
PRESET key.

HP-IB Example:

“DRST”
Time
The TIME key enables display, entry, or modification of the discrete frequency sweep
element dwell time for both channels. After selection of the TIME key, the time value

is changed with the numeric keypad and units keys, or modified with the MODIFY con-
trols. The SEC and mSEC units keys end entry of numeric values. The time range is
from 5 milliseconds to 1000 seconds with a resolution of 1 millisecond.

HP-IB Example:

“STIM25MS”
Reset Sweep
The RESET SWP (reset sweep) key resets the sweep circuits to the start of the sweep.

For triggered operation, manually resetting the sweep circuits before the trigger
minimizes the delay between the trigger and start of sweep.

HP-IB Example:
“SRE"”
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Discrete Frequency Sweep

STEP 1 INSTR NOTE THAT "2 CHANNEL™ IS ILLUMINATED
PRESET IN THE MODE SECTION DF THE FRONT PANEL

STEP 2 m’”‘
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SHIFT
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Figure 1-22, Discrete Frequency Sweep
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Discrete Fre}quency’Sweep -

STEP5

STEP 6

ster 7 fenan ],

- TYPICAL OSCILLOSCOPE DISPLAY RESULT

 Figure 1-22, Discrete Frequency Sweep (Cont.)
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Modulation

MODULATION

The keys in the MODULATION key block enable and disable modulation. Each time a
modulation key is pressed, the modulation indicators sequence through the available
selections. Available modulation selections are dependent on the mode. Figure 1-24
lists the types of modulation availabie for the operating modes. If a modulation type
is unavailable, check the mode of operation, channel B frequency, and COMBINED oper-
ation. Modulation is disabled by pressing each of the MODULATION selection keys and
extinguishing all of the MODULATION indicators, by changing the mode, or by preset-
ting the HP 3326A. Figure 1-23 illustrates modulation definition. Figures 1-25 and 1-26
lllustrates the effect of internal AM and PM modulation.

AAd



 Modulation

~  2CHANNEL 2PHASE 2TONE  PULSE
CHANNELA AM  INTOREXT  EXT EXT EXT

. PM_  INTOREXT  SYNC ~  SYNC SYNC
CHANNELB ~ AM  EXT . EXT . EXT . EXT

PM EXT  ~  SYNC . 8YNC . SYNC
oo ANDEXT . ANDEXT - ANDEXT. - o

Figure 1-24. Available Modulation for HP 3326A Modes

Internal AM/ % AM

fremveounonmm® - Internal amplitude modulation is enabled in the 2 CHANNEL mode when the channel

CH A,

A INT AM (INternal Amplitude Modulation) indicator is illuminated. Internal amplitude
modulation uses the channel B synthesizer as the modulation source for channel A,
thus only the channel A output is active. For internal amplitude modutation, 100 kHz
is the maximum channel B frequency. internal amplitude modulation limits the values
entered for the channel A amplitude to 50% (6.02 dB) of the normal range.

When internal modulation is selected, the channel B high voltage option is disabled.
If internal modulation cannot be selected (i.e. the INT AM indicator does not illuminate),
check that the 2 CHANNEL moede is selected, COMBINED operation is disabled, and
the channel B frequency is below 100 kHz.

HP-IB Example:

“AIATT
or
“AlA ON”

Percent AM

The %AM/PM DEV (percent Amplitude Modulation/Phase Modulation DEViation) key
enables display, entry, or modification of the modulation percentage. The % AM/PM
DEV key is selected by pressing the blue SHIFT key prior to the AMPTD key. The
% AM/PM DEV indicator illuminates when the modulation value is displayed. After selec-
tion of the % AM/PM DEV key, the modulation value is entered or modified with the
numeric keypad and % units key, or modified with the MODIFY controls. The modula-
tion value ranges from 0 to 100% with 0.1% resolution. With 0% amplitude modula-
tion, the channel A output level is equal to the amplitude entered for the AMPTD key.
The moduiation value is used for both AM and PM. If the displayed modulation value
is in degrees, pressing the % units key converts the displayed value to percent. Simi-
{arly, if the displayed value is in degrees, pressing the DEG units key converts the dis-
played value to degrees.

HP-IB Example:
“ML30.5PC"

IR



Modulation'

STEP 1

STEP 2

Internal PM/PM DEV

1-46

Internal phase modulation is enabled in the 2 CHANNEL mode when the channel A INT
PM (internal Phase Modulation) indicator is iluminated {see Figure 1-26). Internal phase
modulation uses the channel B synthesizer as the modulation source for channel A,
Thus, only the channel A output is active. For internal phase modulation, 5 kHz is the
maximum channel B frequency.

When internal modulation is selected, the channel B high voltage option is disabled.
If internal modulation cannot be selected (i.e. the INT PM indicator does not illuminate),
check that the 2 CHANNEL mode is selected, COMBINED operation is disabled, and
the channel B frequency is below 5 kHz.

HP-IB Example:

AP
or
“AIP ON”




Mord_gia/tion B

The % AM/PM DEV (percent Amplitude Modulation/Phase Modulation DEViation) key
enables display, entry, or modification of the phase modulation deviation. The % AM/PM
DEV key is selected by pressing the blue SHIFT key prior to the AMPTD key. The
% AM/PM DEV indicator illuminates when the phase modulation deviation value is dis-
played. After selection of the % AM/PM DEV key, the phase modulation deviation is en-
tered or modified with the numeric keypad and DEG units key, or modified with the
MODIFY controls. The phase modulation deviation ranges from 0 to 360° with 0.01°
resolution. The modulation value is used for both AM and PM. If the displayed modula-
tion value is in degrees, pressing the % units key converts the displayed value to per-
cent. Similarly, if the displayed value is in degrees, pressing the DEG units key con-
verts the displayed value to degrees.

HP-IB Example:
“ML45DEG”

STEP 1

STEP 2

STEP 3
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Modulation

External AM

Either channel is amplitude modulated by an external source through the rear panel
A-AMPTD MOD IN (channel A AMPIiTuDe MODulation INput) or B-AMPTD MOD IN (chan-
nel B AMPIiTuDe MODulation INput) connector when the respective channel EXT AM
(EXTernal Amplitude Modulation) indicator is illuminated. The voltage range for the
A-AMPTD MOD IN or B-AMPTD MOD IN connector is = 1.0 volt. A 2 volt peak-to-peak
input results in 100% modulation. A 0 volt input results in an output equal to the ampli-
tude entered for the AMPTD key. For channel A, a — 1 volt input results in a minimum
level. For channel B, a + 1 volt input results in a minimum level. The maximum ampli-
tude modulation frequency into the HP 3326A is 100 kHz. Amplitude modutation limits
the values entered for the channel A amplitude to 50% (6.02 dB) of the normal range.

HP-1B Example:

“AEAT”

or

“AEA ON”
“BEA1”
or

“BEA ON”

External PM and Sync PM

1-48

External phase modulation is enabled when the EXT PM (EXTernal Phase Modulation)
or (AB) SYNC PM (channel A and B SYNChronous Phase Modulation) indicator is illumi-
nated. Channel A is phase modulated by an external source through the rear panel
A-PHASE MOD IN/SYNC PM IN (channel A PHASE MODulation INput/SYNChronous
Phase Modulation INput) connector when the channel A EXT PM or (AB) SYNC PM indi-
cator is illuminated. For synchronous phase modulation, channel B phase is held cons-
tant relative to the channel A phase. Channel B is phase modulated by an external source
through the rear panel B-PHASE MOD IN (channel B PHASE MODulation INput) con-
nector when the channel B EXT PM indicator is illuminated. The voltage range for the
A-PHASE MOD IN/SYNC PM IN or B-PHASE MOD IN connector is + 1.0 volt which cor-
responds to £ 360° phase modulation. A 0 volt input results in an output with 0° modu-
lation. The maximum frequency into the HP 3326A for phase modulation is 5 kHz. Phase
modulation selection is dependent on the mode selected (see Figure 1-23).

2 Channel Mode

Channel A is phase modulated by an external source through the rear panel A-PHASE
MOD IN/SYNC PM IN connector when the channel A EXT PM indicator is illuminated.
Channel B is phase modulated by an external source through the rear panel B-PHASE
MOD IN connector when the channel B EXT PM indicator is illuminated.




Modulation

2 Phase, 2 Tone, or Pulse Mode

Both channels are synchronously phase modulated by an external source through the
rear panel A-PHASE MOD IN/SYNC PM IN connector when the (AB) SYNC PM indica-
tor is illuminated. Channel B is also phase modulated by an external source through
the rear panel B-PHASE MOD IN connector when the channel B EXT PM indicator is
illuminated.

HP-1B Example:

“AEP1”
or

“AEP ON”
“BEP1”
or

“BEP ON”
“SPE1”
or

“SPE ON”

Disabling Modulation

Modulation is disabled by pressing the MODULATION selection keys corresponding to
an illuminated indicator until all the indicators are extinguished. Modulation is also dis-
abled by changing the mode with the MODE key or presetting the HP 3326A.

HP-IB Example:
“NOM”
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Saving/Recalling an Instrument State

SAVING/RECALLING AN INSTRUMENT STATE, AND MEMORY OPERATIONS

Save

Recall

RECALL

1-50

The SAVE key, followed by a digit from 0 to 9, saves the current operating state in non-
volatile memory. The digit following the SAVE key specifies the memory register for
storing the operating state. If two operating states are saved in the same memory
register, the operating state saved first is erased. Although O is a valid entry for a memory
register, the contents of this memory register are replaced with the current operating
state when power is removed from the HP 3326A.

Saving an operating state in a memory register that interrupts contiguous memory used
by discrete frequency sweep elements displays the "Error 23 RNGE” (RaNGE) mes-
sage. Saving an operating state in the lowest memory register occupied by discrete
frequency sweep elements reclaims that memory register for operating state storage.

HP-IB Example:
“SAV2"

The RECALL key, followed by a digit from 0 to 9, recalls an operating state saved in
nonvolatile memory. The digits 0 to 9 select the memory register for the recall opera-
tion. Recalling a memory register with discrete frequency sweep elements generates
the “Error 20 RNGE’’' (RaNGE) error message.

HP-IB Example:
“RCL3”




Saving/Recalling an Instrument State

Power Down State

@

Memory register 0 contains the last operating state prior to removing power. The last
operating state established prior to removing power is restored by pressing the RECALL
key followed by the digit C.

Through the use of the internal SAVE switch, the setup state stored in register O can
be selected as the turn on state. Setting of internal switches must be done by qualified
service personnel. The location and settings of the SAVE switch are described in the
HP 3326A Service Manual.

Memory Clear

7 POWER

Applying power to the HP 3326A with the blue SHIFT key pressed replaces the con-
tents of all nonvolatile memory registers with the INSTR PRESET state. All saved oper-
ating states and discrete frequency sweep elements are replaced with the INSTR
PRESET state.

Recall Discrete

JECALL

alu

The RCL DISCRETE (ReCall DISCRETE) key followed by a discrete frequency sweep
element number replaces the channel A and B frequency values and time value with
the values stored for the discrete frequency sweep element. The RCL DISCRETE key
is available by pressing the blue SHIFT key prior to pressing the RECALL key. Valid
discrete frequency sweep elements numbers range from 00 to 62. Recalling a null dis-
crete frequency sweep element displays the message “‘Error 20 RNGE” (RaNGE).

HP-IB Example:
“DRCLO2”

Save Discrete

The SAVE DISCRETE key followed by a discrete frequency sweep element number stores
the current channel A and B frequency values and dwell time value in nonvolatiie
memory. The SAVE DISCRETE key is available by pressing the blue SHIFT key prior
to pressing the SAVE key. Valid discrete frequency sweep element numbers range from
00 to 62. When initially entering discrete frequency sweep elements, the element num-
bers must start with 00 and be sequential. Existing discrete frequency elements may
be recalled, edited, and replaced in any order. Storing a discrete frequency sweep sle-
ment with a nonsequential number, or using a number greater than 62 displays the mes-
sage “Error 23 RNGE" (RaNGE). The message “‘Error 117 DSWP”’ (Discrete frequency
SWeeP) is displayed if a discrete frequency element is entered after the mode is
changed.
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‘ vSaving/Recalling an Instrument State

Discrete frequency sweep element storage uses the same nonvolatile memory as a
SAVE operation starting with memory register 9. Discrete frequency sweep elements
are stored in the following memory registers:

DISCRETE
FREQUENCY
ELEMENT MEMORY
NUMBER REGISTER
00 -06 9

07 -13
14 - 20
21 - 27
28 - 34
35 - 41
42 - 48
49 - 55
56 - 62

- N W A OTO N

Saving an operating state in a memory register that interrupts the contiguous memory
used to save discrete frequency sweep elements displays the “Error 23 RNGE™' (RaNGE)
message. Saving an operating state in the lowest memory register occupied by dis-
crete frequency sweep elements reclaims that memory register for operating state
storage.

HP-IB Example:
“DSAV03”

Clear Discrete

The CLR DISCRETE (CLeaR DISCRETE) key erases all discrete freguency sweep
elements stored in nonvolatile memory and replaces the states with the preset state.
The CLR DISCRETE key is available by pressing the blue SHIFT key prior to the green
INSTR PRESET key.

HP-IB Example:
“DCLR”

instrument Preset

INSTR
PRESET

The HP 3326A is restored to the preset state by pressing the green INSTR PRESET
(INSTRument PRESET) key in the INSTR STATE (INSTRument STATE) key group. INSTR
PRESET provides a convenient state for establishing an instrument setup, and does
not destroy any instrument states stored in nonvolatile memory. The preset state is
listed in Figure 1-1.

HP-IB Example:
“RST”



Calibration and Self Test

CALIBRATION AND SELF TEST

Selecting a Calibration Mode

The SELECT key selects the phase calibration source or type. Each time the SELECT
key is pressed, the calibration indicators sequence through the INTERNAL, EXTERNAL,
and MULTIPHASE selections. A calibration is initiated with the MANUAL key.

Internal Calibration

[ J
S With internal calibration selected as the calibration source, the HP 3326A phase, am-
plitude, dc offset, and internal modulation is calibrated with internal references.

HP-IB Examples:

“CMD1”
or
“CMD INT”

_1-58



- Céﬁbratioh ’a}ldwéelf Test

CALIBRATION.

wrerss ()

exvenr

e

194

wrse O

SELF TEST

A-EXT @ CALIN
(-10 Vpp}

S-EXT ¢ CALIN
/MULTI & REF iN

(110 Vpp)

External Calibration

{n the 2 PHASE mode, external calibration enables the HP 3326A 1o sense phase at
an external reference point and calibrates the channe! B phase with respect to chan-
nel A phase. Phase is sensed through the rear panel A-EXT ¢ CAL IN and B-EXT ¢ CAL
IN/MULT! ¢ REF IN connectors. The external calibration inputs require an input range
from 3 to 10 volts peak-to-peak over the frequency range of 1 kHz to 13.1 MHz. Figure
1-27 illustrates a typical external phase calibration circuit. Amplitude, dc offset, and
internal modutation are calibrated with internal references.

HP-IB Example:

“CMD2”
or
“CMD EXT”




Calibration and §e!yfkTe‘skt

CALIBRATION, tion

TERNAL

e O | SELECT
sers ese

In the 2 PHASE mode, multiphase calibration enables the HP 3326A to maintain a
calibrated phase output with respect to an external reference. The phase relationship
ACEXT ¢ OAL I between channel A and the external reference of the same frequency is sensed through
the rear panel A-EXT ¢ CAL IN and B-EXT ¢ CAL IN/MULTI ¢ REF IN connectors. After
calibrating channel A phase to the external reference, channel B phase is internally
calibrated to channel A phase. The external calibration inputs require an input range
zeaecam  from 3 to 10 volts peak-to-peak over the frequency range of 1 kHz to 13.1 MHz. Figure
1-28 illustrates a typical multiphase calibration circuit. Amplitude, dc offset, and inter-

nal modulation are calibrated with internal references.

—

116 Ypp!

(1-1G Vpp}

HP-IB Example:

"CMD3”
or
“CMD MULT”

© 2) 3326A SHOULD
- PHASE-LOCKED
T0 FREQ REF

FREQUENCY
REFERENCE

Power |
‘ SPLITTER*

POWER
PLITTE’R* :

. Figure 1-28. Multiphase Calibration Connection Diagram
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Calibration and Self Test

Manual

MAN

The MANUAL key initiates a calibration each time the key is pressed. Amplitude and
dc offset for the selected function, internal AM and PM (if selected), and phase (for
2 PHASE or PULSE mode) are calibrated during a manuai calibration. Figure 1-29 lists
other events that initiate a calibration.

HP-IB Example:
“CAL”

Automatic Calibration

An automatic calibration cycle is enabled by pressing the blue SHIFT key prior to the
MANUAL key. The AUTO indicator illuminates when automatic calibration is enabled.
When automatic calibration is enabled, a calibration occurs immediately after enabling
automatic calibration, 5 minutes after power is applied, 15 minutes after power is ap-
plied, and at 30 minute intervals thereafter. Figure 1-29 lists the calibrations performed
by the HP 3326A and the events that initiate calibration.

HP-IB Example:

“ACAL1Y
or
“ACAL ON”
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Self Test

A self test is initiated by pressing the blue SHIFT key prior to the SELECT key. During

{ a self test, all indicators and display segments briefly illuminate, and a series of inter-
‘ SELECT ’ nal tests is initiated. After each internal test, PASS or FAIL followed by a test number

is displayed to indicate the test resuits. During a self test, the outputs are disabled.

HP-IB Example:
“TST”

THE HP-IB STATUS KEYS/INDICATORS/CONNECTOR

The HP-IB (Hewlett-Packard Interface Bus) Status keys and indicators are used during
remote operation. An overview of the HP-IB and a description of the HP 3326A HP-IB
characteristics is in Chapter ll. Chapter |l describes the HP 3326A commands unique
to remote operation and contains a complete list of the HP-IB commands.
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The LOCAL key removes the HP 3326A from remote (HP-I1B) operation if local lockout
is not in effect and the display is not disabled. Remote operation is indicated by the
illuminated REMOTE indicator.

NOTE

If “’dISP OFF”’ (DISPlay OFF) is displayed on the
HP 3326A, the display has been disabled by the
DISP OFF HP-IB command. To retumn the HP 3326 A
to normal, use the DISP ON HP-IB command or
apply power with the blue SHIFT key depressed (a
memory clear operation).

The REMOTE indicator illuminates when the HP 3326A is operating under HP-IB con-
trol. While in remote (and local lockout is not in effect), only the LOCAL key is recognized.

The LISTEN indicator illuminates when the HP 3326A is addressed to listen over the
HP-IB.

The TALK indicator iluminates when the HP 3326A is addressed to talk over the HP-IB.

The SRQ (Service ReQuest) indicator illuminates when the HP 3326A is generating an
HP-IB service request.

NOTE

An SRQ may be generated while the HP 3326A is
in local if the status byte mask used to enable an
SRQ is not reset. To extinguish the front panel SRQ
indicator, set the SRQ mask to zero and perform
a serial poll with a controller, or apply power with
the blue SHIFT key depressed (a memory clear
operation). For more information on the status byte
mask, refer to “‘Reading and Masking the Status
Byte’” in chapter /.

Bus Address

LOCAL

BUS ADRS

The BUS ADRS (BUS ADdReSs) key enables display or entry of the HP-IB address. The
BUS ADRS key is selected by pressing the blue SHIFT key prior to the LOCAL key. After
selection of the BUS ADRS key, the HP-IB address is entered with the numeric keypad.
For two digit HP-IB addresses, the address is set when the second digit is entered.
For single digit HP-IB addresses, the address is set when any units key is pressed. Al
ternately, a zero can precede the single digit to form a two digit address. The HP-IB
address is an integer in the range of 0 to 30 and is retained in nonvolatile memory.

The HP 3326A is connected to other HP-IB devices through the rear panel HP-1B

ey @ connector.



External Trigger

EXTERNAL TRIGGER

EXT TR IN From the preset state, EXT TRIG IN (EXTernal TRIGger [Nput) is used to trigger single
frequency sweeps. Triggered operation is initiated by a negative edge transition of a

TTL level signal after the sweep is reset. Triggers received during a sweep reset are
ignhored. The shortest delay between a trigger and sweep start is when the sweep is
reset prior to the trigger. The trigger functions are extended through the use of HP-IB
commands described in ““Triggered Sweeps’ and ‘‘Modifying Parameters’ in Chapter
lIl. To inhibit inadvertently triggered sweeps, remove the trigger signal from the EXT
TRIG IN connector, or disable triggered operation with the TOFF (Trigger OFF) HP-IB
command.

(TTLY)

MARKER / Z-BLANK (PEN LIFT) / X-DRIVE OUTPUTS

The MARKER OUT, Z-BLANK OUT, and X-DRIVE OUT connectors provide outputs to
drive an analog plotter or oscilloscope display during sweep operation. Figure 1-30 il-
lustrates the use of MARKER OUT to drive an oscilloscope. Figure 1-31 illustrates the
oscilloscope connections used to obtain the display.
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Marker / Z—Bylan‘k‘ \/ X-Drive Outputs

Marker Out

MARKER ouT The rear panel MARKER OUT connector provides a TTL level signal to indicate when

the sweep frequency reaches the value entered for the marker frequency. The high
to low transition in the channel B trace in Figure 1-30 illustrates the MARKER OUT level
change during a sweep.

7T

Triangle Linear Sweep

When sweeping from the start to the stop frequency, MARKER OUT drops to a low level
at the selected marker frequency. When sweeping from the stop to the start frequency,
MARKER OUT rises to a high level at the selected marker frequency.

Ramp Linear Sweep

When sweeping from the start to the stop frequency, MARKER OQUT drops low at the
selected marker frequency.

Discrete Frequency Sweep

MARKER OUT drops low at the start of each frequency element and remains low until
the end of the sweep element. MARKER OUT returns to a high level briefly (10 usecond
minimum) during the iransition between sweep elements.

INSTR CH A R i
lpaesETl‘ 'CHAN 2wy 3 1]
l s’r.im .
| rrER i ,

f-stop |
FREQ

bimme g |

ooy
MKR :
FREG }

e et

>
e
i S f

o .
¢ T

 TYPICAL OSCILLOSCOPE DISPLAY RESULT ||| 1" AN

Figure 1-30. Using the MARKER OUT Signal
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Z-Blank Out

2-BLANK QUT

iTTLL

Marker / Z-Blank /.X:Dri\}e Outputs -

MABKER:OUT
e —

U Z-BLANK OUT
o °9E§d EHHI ) B g
2o 0 sesleslooog Joool = :
JICH Nl === a 888% Q|B8=7
o“u '@ E o g 73 2000 =
~L..c.::.o .QO.J“ 1o o|ogjo ® o 6@
‘lEXT aic | | : |

Figure '1-31. C‘onn‘ecti’ng MARKER QUT to an Oscilloscope

The Z-BLANK OUTput drops low at the start of sweep and remains low until the end
of a sweep. At the end of a sweep, Z-BLANK OUT goes to a high level and remains
high until another sweep segment is initiated. The Z-BLANK OUT connector is located
onthe rear panel and the output is TTL compatible. The Z-BLANK OUT low level is capa-
ble of sinking current from a positive voltage source through a pen-lift circuit or other
device. Figure 1-32 illustrates a typical circuit for connecting Z-BLANK OUT to an os-
cilloscope. When used as an input, the maximum Z-BLANK OUT ratings are:

Maximum current sink: 100 mA
Allowable voltage range: O to +42 V dc
Ramp Linear Sweep

Z-BLANK OUT drops low at the start of sweep and remains low until the end of a sweep.
At the end of a sweep, the Z-BLANK OUT goes to a high level and remains high while
the frequency is reset to the start frequency.

Triangle Linear Sweep

Z-BLANK OUT drops low during the sweep from the start frequency to the stop fre-
guency, and during the sweep from the stop frequency to the start frequency. Z-BLANK
OUT is high when the HP 3326A is not sweeping.

Discrete Frequency Sweep

Z-BLANK QUT drops low at the start of a sweep sequence and remains low until the
end of a sweep sequence. At the end of a sweep, Z-BLANK OUT goes to a high level
and remains high until another sweep is initiated.

et



.. Marker / Z-Blank/ X-Drive Outputs

X-Drive Out

X-DRIVE CUT

{0-10 V7

During sweep operation, the rear panel X-DRIVE OUT connector provides a 0 to 10 or
10 to 0 volt linear ramp proportional to the sweep time. Figure 1-30 illustrates a typical
circuit that uses X-DRIVE QUT to control the horizontal deflection of the oscilloscope
display.

Triangle Linear Sweep

X-DRIVE QUT increases from 0 to 10 volts for the sweep from the start frequency to
the stop frequency and decreases from 10 to 0 volts for the sweep from the stop fre-
quency to the start frequency.

Ramp Linear Sweep
X-DRIVE OUT increases from 0 to 10 voits for the sweep from the start frequency to
the stop frequency. At the end of a sweep the output is reset to O volts.

Discrete Frequency Sweep

Normally, X-DRIVE QUT increases linearly from 0 to 10 voits during the total sweep
time. If the total sweep time is between 1000 and 1024 seconds, X-DRIVE OUT increases
at the lowest sweep rate with a maximum output of 10.24 volts. If the sweep time ex-
ceeds 1024 seconds, the output voltage is reduced to 0 volts and the cycle is repeated.

X~DRAIVE QUT '; Z=BLANK QUT Z~AXIS INPUT =
, ‘ f 0.:0
5 B 53] |, 22510
ég&iﬂ ;’:5 888 ooo| G| i :O o O
. ' o o .D
I ‘3559‘3':’000%@ “oo; i) JCE
o 11000 u]l IR o Lk () & g o E
0 0oooe LO_S {0 ® °I::l° ) @O0 o)
T : .
(A vs B)

—

" 'Figure 1-32. Connecting Z-BLANK QUT and X-DRIVE OUT to.an Oscilloscope
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~ Sync AOutput

SYNC A OUTPUT

SYNC A A TTL sguare wave with the frequency and phase of the channel A output is available
50 O

at the front panel SYNC A (SYNChronous with channel A) connector. The SYNC A tran-
sition occurs at the midpoint between peaks on the channel A signal. Figure 1-33 illus-
trates the oscilloscope connections used 1o obtain the display. Figure 1-34 illustrates
the output from the SYNC A and CH A connectors. The impedance of the SYNC A
output is 50 Q. When the SYNC A output is terminated in 50 @, the output levels are:

Low level = +0.2V
High level = +1.2V

NOTE

If the SYNC A output is connected to a high im-
pedance load, the voltage levels will be approxi-
mately twice the values listed. Improper termina-
tion of a 50 Q system may cause ringing at the
positive and negative transitions.

il
_;__:I
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0|5
: o‘ﬁ
son O O

o al5 5
.0
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o [eve e

odlBs) 000 oo
Pojioo ooo% @
= 9[000
O

H
°
AU E.

'Figure 1-33. CH A and SYNC A Output Connection
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2033 Wiz LO. Outpu

} " ( :: : KHz
INSTR CH A
PRESET CHAN ‘ FREQ l Vrms
g SRR m3EC
AMPTD ‘ vems o~ i
e mSEC -/

TYPICAL OSCILLOSCOPE DISPLAY: RESULT L

CHAN, iR IFREG, : ; vems A o
e WSEC /..

TYPICAL OSGILLOSCOPE DISPLAY RESULT

Figure 1-34. CH A and SYNC A Outputs

20-33 MHz L.O. OUTPUT (EXTENDED FREQUENCY)

20-33 MKz
B-L.O. OUT
{=200 mypk LN

1-64

The rear panel 20-33 MHz B-L.O. OUT connector supplies a signal offset by 20 MHz
from the channel B output. The output is ac coupled with a level greater than 100 mV
peak-to-peak into 50 ohms. The output frequency is controlled through a channel B FREQ
key entry, channel B sweep, or channel B phase modulation. Figure 1-35 illustrates the
oscilloscope connections used {o obtain the display. Figure 1-36 illustrates the output
from the 20-33 MHz B-L.O. OUT connector.



20-33 MHz LO. Output

20-33 MHz B-L.0. OUT

=
EHIE 515 o 0150
i o lola B8

©eo0I6M 0000 |eoo) T5) ¢ g .9 o O
00|00 888 @ ‘5% ::E] ‘ s @'
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Figure 1-35.- B-L.O, Output Connéction

CHAN ) lFm-‘:dk ‘ k 2
CH B & 8

TYPICAL OGSCILLOSCOPE DISPLAY RESULT. .

[;;'E? [ } [ ) [ )gggs :

TYPICAL OSCILLOSCOPE DISPLAY RESULT -,

Figure 1-36. B-L.O. Output
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Phase Locking to an External Reference

EXTERNAL REFERENCE OR OVEN STABILIZED FREQUENCY OPTION

10 MHz Oven Output (High Stability Frequency Reference - Option 001)

10 MHz
OVEN OUT
OPTION 001

(>3 dBm)

The 10 MHz OVEN OUT OPTION 001 connector is available if the high stability frequency
reference (Option 001) is installed. Option 001 is a 10 MHz temperature (oven) stabi-
lized crystal oscillator. The crystal oscillator connects to the HP 3326A frequency cir-
cuits by connecting the 10 MHz OVEN OUT OPTION 001 connector to the 1, 2, 5,
10 MHz REF IN connector with a BNC to BNC adapter (HP part number 1250-1499).
The 10 MHz OVEN OUT OPTION 001 output is a square wave with a level greater than
3 dBm (50 Q). The output is present whenever the HP 3326A is connected to a power
source.

To reduce the warmup time and obtain maximum performance from an HP 3326A
equipped with Option 001, leave the HP 3326A connectied to a power source. Power
is supplied to Option 001 whenever the HP 3326A is connected to a power source. An
HP 3326A with Option 001 requires 15 minutes of operation to meet frequency specifi-
cations if power is disconnected for less than 24 hours. If power is disconnected for
more than 24 hours, the HP 3326A may require up to 72 hours of operation to meet
frequency specifications.

External Frequency Reference

12,510
MHz
REF IN

(>0 dBm)

10 MHz
out
(>3 dBm}

1-66

The HP 3326A is phase-locked to external frequency references through the 1, 2, 5,
10 MHz REF IN connector. Phase-locking to an external frequency reference transfers
the external reference’s frequency accuracy and aging rate to the HP 3326A. The level
of the frequency reference must be from 0 dBm to +20 dBm (50 Q). The frequency
must be 10 MHz (£ 10 ppm) or a subharmonic downto 1 MHz (e.g. 1, 2, 5, or 10 MH2z).
The front panel EXT REF indicator illuminates when the HP 3326A is phased-locked
to an external frequency reference. The message ‘‘Error 180 XREF"' (eXternal REFer-
ence) is displayed if a signal is present and the HP 3326A is not phase-locked. The
10 MHZ OVEN OUT OPTION 001 output is connected to this connector if the high sta-
bility frequency reference (Option 001) is installed.

The 10MHz OUT connector supplies a 10 MHz square wave derived from the frequency
reference of the HP 3326A. The square wave has a level greater than 3 dBm (50 Q).
This output can be used to phase-lock an analyzer or other instrumentation to the fre-
quency reference of the HP 3326A.
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CHAPTER 2
HP-IB OPERATION

This section contains an overview of the Hewlett-Packard Interface Bus (HP-IB) and
the relationship of the HP 3326A to the HP-IB. The HP-IB is a bus structure that links
the HP 3326A to desktop computers, minicomputers, and other HP-IB controlled in-
struments to form automated measurement systems. The HP-IB is Hewlett-Packard’s
implementation of the IEEE Standard 488-1978 and ANSI Standard MC 1.1. The HP-IB
commands specifically intended for the HP 3326A HP-IB operation are listed and
described in Chapter .

DESCRIPTION OF THE HP-IB

All of the active HP-IB interface circuits are contained within the various HP-IB con-
trolled devices. The interconnecting cable is entirely passive and its role is limited to
connecting the devices in parallel so that data can be transferred from one device to
another.

Every participating device must be able to perform at least one of the following roles:
talker, listener, or controller. A talker transmits data to other devices called listeners.
Most devices can be both a talker and listener, but not at the same time. A controller
manages the operation of the bus system by designating which device is to talk and
which devices are to listen at any given time. The HP 3326A can be either a talker or
a listener, but does not have talk only or listen only capabilities.

The full flexibility and power of the HP-IB is realized when a controller is added to the
system. An HP-IB controller participates in the measurement by being programmed to
automate, monitor, and coordinate instrument operation as well as process the meas-
urement results. Figure 2-1 summarizes the capabilities of the HP-IB.

Number of lnterconnected Devices -
Up to 15 devices maximum. may be on one contrguous bus
_Interconnection Path/Maximum Cable Length ; '
‘Star or linear-bus network. Total transmission path length = 2 meters times number of devrces
“or 20 meters, whrchever is less, with a maxrmum of 3 meters separatrng any two devrces
Message Transfer .
Byte-serial, 8 brt paraHe! asynchronous data transfer usrng a 3 wire handshake
Data Rate -
One megabyte per second (maxrmum) over limited distances, actual data rate depends upon
the capability of the slowest devrce involved in the transmrssron
Address Capability
Primary addresses: 31 taik 31 listen; secondary (2 byte) addresses 961 talk 961 hsten 1 Talker
and 14 listeners, maximum at one time. The HP. 3326A has only primary address capability. Figure
2-4 lists the talk and listen HP-IB addresses.
- Multiple Controlier Capability ,
_In systems with more than one controller, only one controllercan be active at a time. The active
controller can pass control to another controller, but only the system controHer can assume un-
- conditional control. Only one system controller is allowed. .
Interface Circuits
Driver and receiver circuits are TTL compatible.

_ Figure 2-1. HP-IB Specification Summary
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__HP-IB Capapility

HP 3326A HP-IB CAPABILITY

The HP 3326A interfaces to the HP-IB as defined by IEEE Standard 488-1978. The in-
terface functional subset which the HP 3326A implements is specified in Figure 2-2.

Code
SH1
AHA
T6
L4
SR1
RL1
PPO
DC
DT
Co
Ed

Function ' L

Complete source handshake capab ility

Complete acceptor handshake capability L :
Basic talker; sérial poll: unaddressed to tatk. sf addressed to hsten no ta{k on!y
Basic Hstener; unaddressed (o listen it addressed to ta k no hsten cnly
GComplste service request capabmty : ; :
Complete remote/iocal capability

No parallel poll capability. '

Device clear tapability.

Device ‘trigger capability

No contreller capability S
Driverelectronics - open: co iector

Figure 2-2. HP 3326A HP-IB Capability

HP-IB INTERFACE MANAGEMENT LINES

Five lines in the HP-IB manage the orderly flow of information across the HP-IB. Figure
2-3 describes the lines used in managing the HP-IB.

TALK/LISTEN ADDRESSES

LINE NAME
Attention

Interface Clear

Service Request

Remote Enable

End or Identify

"MNEMONIC = ‘DESCRIPTlON ol aid
ATN oo Causes albdevices 1o mterpret data on the
' - .bus as & controller: command and actfvate
_ their acceptor handshake funct on (command
*mode) of data beiween addressed dewces
(data mode) i

IFC S frzmahzes the. HP !B system to : n lde state
See S (no act;v ity on the bus). S
SRO o ‘Alerts oontroner to 8 need kfor commun cahon <
REN . i - Enables devsces tO respond to remote comrol -

‘when addressed 10 nsten,~

EOI e ndxcates last data byte of a mul txbyte So
s : . quence; also used with ATN tO paraﬁei poH :
~devices’ for thelr status bit .

Figure 2-3. HP-IB Interface Management Lines ..

Each HP-IB device has at least one talk, and one listen address (unless the device is
totally transparent, or a talk only or listen only device). Device addresses are used by
the active controller in the COMMAND MODE (ATN true) to specify the talker (via a
talk address) and the listener (via listen addresses). There may be only one talker ad-
dressed by the controller to talk at any time.



Talk/Listen Addresses

The address of a device is usually preset at the factory and is resettable during system
configuration. In the binary representation of the address, the device address is the
decimal equivalent of the five least significant bits of the address. (On HP-IB devices
with selector switches, these are the five address switches.) The address can be from
0 to 30 inclusive. The sixth and seventh bits determine if the address is a talk or listen
address respectively. High level HP-iB controllers typically configure these two bits au-
tomatically. Figure 2-4 lists the HP-IB addresses if a controller requires the talk and

listen addresses.

DEVICE  BINARY

 ADDRESS ~  ADDRESS =
0 0000 0000
17 00000007
2 0000 0010
L3 00070011
4 0000 0100
5 200000101
6 0000 0110
7 000G 0111
58 0000 1000
9. . .0000 1001
10 0000 1010
AR 0000 101
S12 0000 1100
SR 00001101
14 ... 066001110
S5 200001111
16 0001 0000
{70 0001 0001
18 ; 0001 0010
g 0001 0011
20 0001 0100
o ©0L 00010101
) 0001 0110
SR L0001 0111
noo4 0001 1000
25000011001
26 0001 1010
S27 00011011
28 0001 1100
LG  000 1101

30 0001 1110

ADDRESS

: CHARACTERS s
 TALK.  LISTEN
@  SPACE S
B8 "
-G L
D s
E : o/o
F &
G T
H (
ENNRE D
J *
K S
L
M i
N .
O il
P 0
R 2 (HP 3326A factory selected address)
U 5 - (typically the controller).
2 6
LW 7.
X 8
Y 9
zZ :
8 i
/ <
: ] =
A >

 Figure 2-4. HP-IB Addresses
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Viewing/Changing HP-IB Address

The talk and listen addresses fall within the printable ASCII character set. When a device
receives one of these characters while ATN is true, it becomes addressed. The ASCII
character “?”’ (ASCIl 31) unaddresses all devices while ATN is true. The device ad-
dress (set from the HP 3326A front panel) is used by HP-IB controllers most of which
automatically send the talk and listen address characters.

VIEWING THE HP 3326A HP-IB ADDRESS

The HP-IB address of the HP 3326A is stored in a nonvolatile memory (there are no
address switches). The HP 3326A address appears in the display when the BUS AD-
DRESS key in the HP-IB STATUS block is pressed. The BUS ADDRESS key is selected
by pressing the blue SHIFT key followed by the LOCAL key. The HP 3326A address
is removed from the display by pressing another key that requires the display.

CHANGING THE HP 3326A HP-IB ADDRESS

Every device on the HP-IB must have a unique address. The HP 3326A address can
be set at any address between 0 and 30, inclusive and is stored in internal nonvolatile
memory. When selecting an address, remember that the controller also has an address
(usually 21). To change the HP-IB address:

o Press the blue SHIFT key followed by the LOCAL key in the HP-IB
STATUS block to display the HP-IB address.

o Enter the address with the numeric keypad. For two digit HP-IB ad-
dresses, the address is set when the second digit is entered. For
a single digit HP-IB address, the address is set when any units key
is pressed. Alternately, a zero can precede the single digit to form
a two digit address.

NOTE

The HP-IB address is reset to 18 after a memory
clear operation.

e The message ‘“‘Error 20 RNGE" is displayed if the HP-IB address ex-
ceeds 30.

BUS MESSAGES

2-4

The HP-IB interface system operates in either of two modes: command mode (ATN bus
management line true) or data mode (ATN bus management line false). If an HP con-
troller is used, the bus management lines are configured automatically and all neces-
sary command strings are issued.

In the command mode, devices on the HP-IB can be addressed or unaddressed as
listeners or talkers. Bus commands are also issued in the command mode. These com-
mands may instruct the HP-IB interface to control the instrument (like CLEAR or TRIG-
GER) but are more often used for bus management (REMOTE, LOCAL, POLLs, SERV-




ICE REQUEST, ABORT interface activity, or PASS CONTROL). Bus commands are issued
through one of the bus management lines or through the eight bit data bus. Figure 2-5
lists the commands used in the command mode.

In the data mode, data or instructions are transferred between instruments on the
HP-IB. Instructions transferred to the instrument are called device dependent com-
mands. All the commands specifically for the HP 3326A fall into this category. The
HP 3326A device dependent commands configure the HP 3326A, initiate measurements,
initiate data transfers, or define error reporting conditions. These device dependent
commands are meaningless for other instruments. The HP 3326A device dependent
commands are listed in Chapter Il

ABORT

The abort command (interface clear - IEC true) halts all HP-IB activity:-The system controller
yassumes uncond:txonal control of the bus. The HP-3326A responds by becoming unaddressed.
CLEAR

Theclear command causes all dev ices addressed to hsten ite] reoom‘igure toapredefined device -
dependent condition. The. HP.8326A responds to the clear command (both the device clear - DCL
and selective devies clear - SDC) by clearing the nterface command bufferof any pending com-
mands; and clearingthe stalus byte register, the SRQ register. and error. register. The HP 3326A

- ends the clear cycle by semng the ready bit (bst 4) in the: HP 3326/ status byte

CLEAR LOCKOUT/SET LOCAL o

The clear Iockout/set local command removes all devices from the local lockout mode and returns
the HP. 3326A 10 local {front panel) contro! Because the REN bus management line is set false,
“the HPB | is: in; the ioca! mode

, LOCAL

The focal command clears the remote command:from the listening device andreturns the listen:
mg device to local (front panel)-control” It ocal lockoutis notin effect, the HP 3326A responds
by returning to front panelcontrol. The REMOTE indicator on the front panel-extinguishes:ifihe ©
LHP 3326A isin REMOTE priorto the LOGAL command

LOCAL LOCKOUT

The local'lockout command disables the LOCAL front panel key 1o avoid operator mterference
“The HP: 3326A front panel is locked out.

; PARALLEL POLL

The paral!el poll command isa controlter operation Used to obtain information from'the devices
_under its contral. The HP 3326A does not respond. -

' PASS CONTROL

The pass control command shn‘ts system control from one oontrotler to-another, The HP 3326A
does not respond.

Figure 2-5. HP-IB Contfol Commands L »
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Service Requ‘est

REMOTE

The remote command-directs an instrument 10 take instructions from the HP:IB. To implement
the remote command, the controller. must set the REN bus management line true. When the
HP.3326A accepts the remote command, the REMOTE front panel indicator illuminates and the
front panel is disabled except for the LOCAL key. 1f local lockout message is issued; the mode
cannot be changed-from remote to local via the front panel:

SERIAL POLL

The:serial poll command requests that the HP 3326A send its status byte: Encoded: in the
HP 3326A status'word are eight bits indicating the states of several operating parameters (refer
to "The Status Byte™)

SERVICE REQUEST

The SRQ (service request) bus management line is-used by-a device to indicate the need for
attention from the controller Whenthe HP:3326A issues an SRQ it also sets-bit six of the status
byte (see the Status Byte)yandilluminates the front panel SRQ indicator. The SRQ is cleared by
executing a serial poll of the HP 3326A.

NOTE

An.SRQ may be generated -while the HP-3326A is inlocal
if‘the status byte mask.-used to enable an SRQ is not
reset. To extinguish the front panel SRQ ihdjcator; set
the SRQ mask 10.zero -and perform:a serial poll with-a
controller, or apply power with the shift key depressed
{a memaory clear operation). A.memaory clearreplaces the
cantents of honvolatile memory with preset state setup
data. Formore information on thé status byte mask, réfer
to "‘Masking the Status Byte.”’

TRIGGER

The group execute trigger (GET) or selective device trigger (SDT) command causes all addressed
instruments with HP-IB trigger capability 10-execute a predefined function simuitaneously.. The
HP 3326A responds to the HP-IB trigger as it would 10 an external trigger:

Figure 2-5. HP-IB Control Commands [Cont.)

SERVICE REQUEST
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One of the five bus management lines connected to every device on the bus is the SRQ
line. The SRQ line is used by a device to indicate the need for attention from the con-
troller. When the HP 3326A requires service, it sets bit six of the status byte, illuminates
the front panel SRQ indicator, and generates the SRQ. Bit six, the require service bit,
is sometimes referred to as the status bit in connection with a poll. Any bit in the status
byte may initiate an SRQ. The status byte may be masked to select which bits cause
the HP 3326A to set the SRQ line.

When a controller senses an SRQ, it can poll each device to fine the device requiring
service, The HP 3326A responds 1o a serial poll by returning its status byte.



THE STATUS BYTE

‘Status Byte.

The status byte is an eight bit word transmitted by the HP 3326A in response to a serial
poll. The state of each bit indicates the status of an internal HP 3326A function. Figure
2-6 describes the HP 3326A status byte bit positions, and the events and conditions
that set and reset each bit. Any status bit becomes enabled (set) when the condition
it represents changes from faise to true. An enabled bit sets bit 6, and generates an
SRQ if the Boolean AND of the status byte and the status byte mask is not equal to zero.

Status-Byte Bit Numbers: B7.B6 BS B4 B3 BZ B1-BO

BIT DECIMAL
NUMBER ' VALUE
B7 128

B6 64

B5 32

B4 16

B3 8

B2 4

B 2

BO 1

DESCRIPTION

POWER RESTORED. Set when power is restored to the HP 3326A after
power-is interrupted. Reset when the HP 3326A is pteset or receives a
device clear, selected device clear, or RST command. .

REQUIRE SERVICE. Set when the HP 3326A requires servrce (sent an
SRQ). Cleared when the condition causing the SRQ s removed orwhen

- the HP.3326A is preset or receives a dev«ce clear selected-device cfear,

or RST.command.

ERROR. Set when either a program or hardWare errdrcondiﬁon rexi,sts
forthe HP'3326A. Reset when the HP 3326A is preset; or receives adevice
clear command, sélected device clear command, RST command, or when
the error regxster is read with the iERR or ERR? HP-IB command

READY, Set when the HP 3326A has executed the last HP-[B‘command
and is ready for the next command. Reset when the HP 33264 receives
adevice dependent command, device cleat command, selected device
clear command; ot trigger. : ' :

HARDWARE ERROR. Set when the HP3326A détects aninternal failure,
Resetwhenthe HP 3326A is preset;‘or receives a device clear command,
selected device clear command, RST -command, orwhen the error register
is read with the !ERR or ERR? HP-IB command.

SWEEP STARTIAN PROGRESS Set when'the HP 3326A starts a sweep '
Reset whien the sweep is stopped (either by reaohmg the stop freguency.
or.aborted by a-front-panel.or HP-I1B command): it is also reset when the
HP 3326A is preset or receives a device clear command: selected device
clear command, or RST command. :

SWEEP STOPPED: Set when the HP 3326A ends a sweep normaUy
Reset when'the HP 3326Ais preset or receives-a device ¢lear command,
selected device clear command, or 'RST command:

PROGRAM -ERROR. Set .when the HP 3326A receives an invalid
HP-IB. command {e.g. command syntax or incompatible.command for
mode selected). Reset with an INSTR PRESET, device clear command,
selected device clear command, RST command, or when the error register
is-read with the 1ERR or ERR? HP«B cemmand:

Figure 2-6. HP 3326A Status Byte
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MASKING THE STATUS BYTE
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The HP 3326A MASK command specifies which bits in the status byte will be enabled
to generate an SRQ. The MASK command has the syntax of “MASKnPC'’ where n is
an integer number corresponding 1o the enabled bits in the status byte, and PC is the
suffix used to end the command. The integer number is determined by summing the
decimal values of the enabled bits in the status byte. Figure 2-6 describes the HP 3326A
status byte and lists the decimal value of each bit position. The require service bit (bit
6) cannot be disabled.
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CHAPTER 3

HP 3326A HP-IB COMMANDS

The commands for operating the HP 3326A remotely through the HP-IB are listed in
this chapter. A complete HP 3326A HP-IB command summary is located at the end
of this chapter. HP-IB commands corresponding to front panel keys are described in
Chapter 1, Operator’s Introduction. Commands used exclusively for HP-IB operation
are described in this chapter. For an introduction to programming with the HP 3326A
HP-IB commands, refer to the HP 3326A Introductory Operating Guide.

REMOTE FRONT PANEL OPERATION

Many of the HP-IB functions are the remote equivalent of manually pressing a front
panel key and are executed in similar sequences. The major differences are for the
front panel keys accessed by pressing the blue SHIFT key. These keys have their own
HP-IB commands.

The HP-IB REMOTE status light, located in the HP-IB STATUS block on the left side
of the front panel, indicates whether the instrument is currently operating under local
(front panel control) or remote control. Remote operation is accomplished only via com-
mands transmitted through the HP-IB.

NOTE

The REMOTE indicator on the HP 3326A can be
used for a quick operational check of the HP-IB.
Refer to the Controller Operating Manual for a
description of the HP-IB REMOTE message. When
this message is sent to the HP 3326A, the REMOTE
indicator should illuminate. If this does not occur,
check the cabling, the HP 3326A address, and the
syntax of the controller statement.

When the HP 3326A is in local, the operation is determined solely by front panel key
operation. Programming the HP 3326A to remote does not alter the current operating
state. The commands sent over the HP-IB change the state of the HP 3326A. Returning
to local, either by pressing the LOCAL key (if local lockout is not in effect), or by an
HP-IB command, causes the HP 3326A to return to front panel control without chang-
ing the operating state.

COMMAND SYNTAX

The HP 3326A Mnemonic Summary, HP-IB Only Mnemonic Summary, and Alphabetic
HP 3326A Mnemonic Summary at the end of this chapter list the HP 3326A HP-IB com-
mands. The HP 3326A Mnemonic Summary segments the HP-IB commands into groups
related to the front panel key operations. The HP-IB Only Mnemonic Summary lists the
HP-IB only commands in groups of related operations. The Alphabetic HP 3326A
Mnemonic Summary contains a complete alphabetic list of HP-IB commands. For an
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Command Syntax

HP-IB command requiring a range value or a suffix, the applicable range limit and suffix
are also listed. The following conventions apply to the HP 3326A HP-IB commands:

The HP 3326A accepts data in seven bit ASCII code and ignores the
eighth (parity) bit.

All characters other than A through Z, a through z, 0 through 9, plus
(+), minus (—), period (.), question mark (?), and pound sign (#) are
treated as command separators. Command separators may not be
embedded in an HP-IB command mnemonic.

Two successive HP 3326A HP-IB commands must be separated by
a command separator, or the last character of the first command
may be sent with EOI.

Range values may be in integer, real, or exponential form. For posi-
tive values, only the first eleven digits of the mantissa are used. For
negative values, only the first ten digits of the mantissa are used.
Leading zeros before the decimal point are ignored.

An HP-IB mnemonic must precede any setup data or suffix.

After information is requested from the HP 3326A, the HP 3326A
responds with the information when it is addressed to talk.

The HP 3326A uses the following forms for HP-IB commands:

COMMAND FORM EXAMPLE EXAMPLE DESCRIPTION
Mnemonic EOS “CHA” Channel A

Mnemonic Suffix EOS “FCNA SIN” Sine function for channel A
Mnemonic Data EOS “HVA 0" High voltage off

Mnemonic Range data Suffix EOS “AM 1 VO Amplitude of 1 Vrms
Mnemonic ? EOS “FR?” Interrogate frequency

where:

— mnemonic is the HP-IB mnemonic

— EOS indicates the end of
string marker (a command separator, typically the carriage return
and line feed supplied by the controller)

— suffix is an alphabetic code for units, functicn, or mode

— data is a numeric code for a function or mode

— range data is the value for an entry parameter

— 7 is used to interrogate the HP 3326A.

A program string for the HP 3326A may contain multiple HP-IB com-
mands such as *“CHA FCNA SIN HVAO AM1VO FR?”’ For a program

string, a command separator (in this example, a space) is required
between HP-IB commands.



Bus Modes

The HP 3326A accepts data and commands from the HP-IB in either of two modes:
bus mode 1 or bus mode 2. Bus mode 1 is the default operating mode for the HP 3326A.
Bus mode 2 should be used if speed of communications is a critical factor in the HP-IB
system.

BUSM!1

In BUSM1 (BUS Mode 1), the default operating mode, the HP 3326A processes one
character (byte) at a time. That is, the controlier must wait for the HP 3326A to finish
processing a previously accepted character before the HP 3326A will accept an addi-
tional character in the command.

NOTE

In bus mode 1, the HP 3326A buffers up to three
characters. If a measurement sequence is started
immediately after issuing a command to the
HP 3326A, the HP 3326A may not have finished
processing the last command. To check if the
HP 3326A command processing is complete, mo-
nitor the ready bit in the status byte with a serial
poll, or mask the status byte ready bit and monitor
the SRQ line. An alternate approach to check the
status of command processing is to issue the com-
mand WAJT. The HP 3326A does not finish the
handshake on the command WAIT until the last
character is accepted. This insures that the previ-
ous command has been processed.

BUSM2
When BUSM2 (BUS Mode 2} is in effect, the HP 3326A buffers up to 100 characters

of HP-IB data. While the buffered characters are being processed, the controller can
communicate with other devices on the bus. If the buffer becomes full, the HP 3326A
does not complete the HP-IB handshake (i.e. delays the controller) and will not accept
additional characters until all the buffered characters are processed. To check if the
HP 3326A command processing is complete, monitor the ready bit in the status byte
with a serial poll, or mask the status byte ready bit and monitor the SRQ line.

VIEWING THE HP 3326A HP-IB ADDRESS

The HP-IB address of the HP 3326A is stored in nonvolatile memory (there are no ad-
dress switches). The HP 3326A address appears in the display when the BUS ADDRESS
key inthe HP-IB STATUS block is pressed. The BUS ADDRESS key is selected by press-
ing the blue SHIFT key followed by the LOCAL key. The HP 3326A address is removed
from the display by pressing another key that requires the display.




Changing the HP-IB Address

CHANGING THE HP 3326A HP-IB ADDRESS

The HP 33268A address can be set at any address between 0 and 30, inclusive. The
HP-IB address of the HP 3326A is set to 18 at the factory and stored in nonvolatile
memory. When selecting an address, remember that the controller also has an address
(usually 21).

To change the HP-IB address:

® Press the blue SHIFT key followed by the LOCAL key in the HP-IB
STATUS block to display the HP-IB address.

e Enter the address with the numeric keypad. For two digit HP-IB ad-
dresses, the address is set when the second digit is entered. For
single digit HP-IB addresses, the address is set when any units key
is pressed. Alternately, a zero can precede the single digit to form
a two digit address.

NOTE

The HP-IB address is reset to 18 after a memory
clear operation.

e The message ‘‘Error 20 RNGE" is displayed if the HP-IB address ex-
ceeds 30.

INTERROGATING THE HP 3326A FOR SETUP PARAMETERS

The value of a setup parameter is read over the HP-IB by sending the parameter HP-IB
mnemonic followed by a question mark (?). The HP-IB command summary table lists
the parameters that can be interrogated and the form of the response. For example,
sending the mnemonic FR? sets up the HP 3326A to respond with the frequency value
for the selected channel. The frequency value is transmitted when the HP 3326A is
addressed to talk. Each value is returned with units.

The HP 3326A always responds with the units Hertz for frequency values, volts peak-
to-peak for amplitude values, seconds for time values, volts dc for offset values, degrees
for phase, and percent for duty cycle. The HP 3326A responds with either percent or
degrees for modulation level. Each interrogation response ends with a carriage return
(ASCIl 13) and line feed (ASCIl 10) character.

DISPLAYING THE HP 3326A SETUP PARAMETERS

34

The current value for a setup parameter is displayed on the HP 3326A front panel if
the corresponding HP-IB mnemonic is sent without data and a suffix. For example, send-
ing the mnemonic AM displays the amplitude value for the selected channel but does
not change the amplitude value.




Modifying Parameters

The units for the displayed value of a setup parameter change to new units if the cor-
responding HP-IB mnemonic and new suffix are sent without data. For example, send-
ing the mnemonic AM DBV displays the current amplitude value in dBV for the selected
channel. Sending the AM DBV command does not change the amplitude value.

NOTE

If the display is disabled with the DSPO or DSP OFF
command, the requested value is not displayed.

MODIFYING PARAMETERS

The HP 3326A modify functions are implemented over the HP-IB with the EINC (Entry
INCrement), UP, and DN (DowN) HP-IB commands. The TDN (Trigger DowN) and TUP
(Trigger UP) HP-IB commands enable the HP 3326A to increment or decrement the
display value whenever a trigger is received. The front panel modify controls are ena-
bled (for local operation) and disabled with the MFY (ModiFY) command.

EINC

The amount to increment or decrement the display value is set with the EINC (Entry
INCrement) HP-IB command. The EINC command includes a positive range value and
a suffix applicable for the value to be modified. Values entered with the EINC command
apply only to the UP, DN, TUP, and TDN HP-IB commands. Only one EINC value is
stored internally by the HP 3326A. An error is generated if the display is incremented
or decremented and the EINC command suffix is not compatible with the units of the
displayed value. An example of the EINC command is EINC10.2KHZ.

MFYO or MFY OFF

The MFYO (ModiFY) or MFY OFF command disables the front panel modify controls
and inhibits the flashing digit on the front pane! display.

MFY1 or MFY ON

The MFY1 (ModiFY) or MFY ON command enables the front panel modify controls. The
HP 3326A must be put into local before the HP 3326A accepts changes through the
modify controls.

TUP and TDN

The TUP (Trigger UP) and TDN (Trigger DowN) HP-IB commands enable the HP 3326A
to increment or decrement the display value by the increment set with the EINC
mnemonic whenever a trigger is received. The HP 3326A responds to either a trigger
applied through the rear panel EXT TRIG (EXTernal TRIGger) connector, or to the
HP-IB group execute trigger command. The TUP and TDN commands do not require
a range value or suffix.

3-5




Display Controf

TOFF

The TOFF (Trigger OFF) command disables trigger operations on the HP 3326A. Trig-
ger operations are enabled when power is applied, after an instrument preset, or with
the TDN, TUP, STC, and STS HP-IB commands.

UP and DN

The UP and DN (DowN) commands increment and decrement the display value by the
increment set with the EINC mnemonic. The UP and DN commands do not require a
range value or suffix.

DISPLAY CONTROL

DISPO or DISP OFF

The DISPO (DISPlay) or DISP OFF command inhibits the HP 3326A from displaying setup
values on the front panel display. While the display is disabled, dISP OFF (diSPlay OFF)
appears in the display and all front panel indicators (except the HP-IB Status) are extin-
guished. The display is returned to normal with the DISP1 or DISP ON command.

NOTE

If the HP 3326A is returned to local with the dis-
play disabled, the HP 3326A will not respond to the
front panel keys. To restore the HP 3326A to front
panel operation without a controller, apply power
with the shift key depressed (a memory clear oper-
ation). A memory clear replaces the contents of the
nonvolatile memory with preset state setup data,
and changes the HP-IB address to 18.

DISP1 or DISP ON

The DISP1 (DISPiay) or DISP ON command enables the HP 3326A to display setup values
on the front panel display. The DISP1 or DISP ON command is necessary only if the
HP 3326A display is disabled during HP-IB operation.

SAVING OR RESTORING AN HP 3326A SETUP

3-6

The contents of any HP 3326A memory register can be accessed over the HP-IB. The
data is transferred over the HP-IB in binary form with the LRN (LeaRN) and PRG (PRo-
Gram) mnemonics. This binary form is useful for storing HP 3326A setup data in exter-
nal memory for more permanent storage. The SAV (SAVe) mnemonic stores HP 3326A
setup data in internal nonvolatile memory, and the RCL (ReCall) mnemonic recalls
HP 3326A setup data from internal nonvolatile memory.




Saving or Restoring a Setup

LRN

The LRN (LeaRN) command, combined with an integer, configures the HP 3326A to
transfer the setup data stored in the nonvolatile memory register over the HP-IB. The
LRN command has the syntax of LRNn where n ranges from 0 to 9 and represents the
nonvolatile memory register to transfer. After the HP 3326A is addressed to talk, the
ASCII characters #A followed by two length bytes and 168 bytes of binary data are trans-
mitted by the HP 3326A. The length bytes represent the most significant and least sig-
nificant bytes of the number of bytes transmitted. The binary transmission is ended with
the HP-IB EQOIl bus management line being asserted on the last byte. Note that the con-
troller must read the data after issuing this command.

PRG

The PRG (PRoGram) command, combined with an integer ranging from O to 9, prefaces
the 172 bytes of binary setup data to be loaded into the HP 3326A nonvolatile memory.
The integer specifies the nonvolatile memory register to receive the binary setup data.
The new setup is set after the last data word is received. Data loaded into the HP 3326A
must be data output by the LRN command. The received HP-IB data is checked inter-
nally to insure data integrity.

RCL

The RCL (ReCaLl) command, combined with an integer, recalls a stored instrument setup
from internal memory to the current HP 3326A setup. The RCL command has the syn-
tax of RCLn where nis an integer ranging from 0 to 9 and represents the memory register
of the stored the setup data.

SAV

The SAV (SAVe) command, combined with an integer, stores the current HP 3326A setup
in internal memory. The SAV command has the syntax of SAVn where n is an integer
ranging from O to 9 and represents the memory register to receive the setup data.

HP 3326A IDENTIFICATION

ID?

The ID command transmits the HP 3326A identification code (HP3326A) to the remote
interface.

REV?

The REV? command transmits a pair of revision date codes (the revision and capability
date) for the program stored in the HP 3326A read only memory. The date code pair
is transmitted as nnnn,nnnn where nnnn represents each four digit integer. The year
since 1960 is represented by the first two digits, and the week is represented by the
second two digits in each number.
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Triggered Sweeps

SER?

The SER? (SERial number) command transmits a ten character string stored in the
HP 3326A read only memory. The ten character string has the form of nnnnAQC00 where
nnnn represents an integer corresponding to the revision date for the HP 3326A soft-
ware. The year is represented by the first two digits, and the week is represented by
the second two digits. The next character in the string is the ASCII character A, and
the remaining characters are zeros. The actual serial number of the HP 3326A is not
stored in memory.

TRIGGERED SWEEPS

The sweep functions of the HP 3326A operate under trigger control when the STC (Sweep
Triggered Continuous) or STS (Sweep Triggered Single) HP-IB commands are in effect.
The HP 3326A responds to either a trigger applied through the rear panel EXT TRIG
(EXTernal TRIGger) connector or to the HP-IB group execute trigger command. Refer
to the controlier operating manual for implementation of the group execute trigger
command.

STC

The STC (Sweep Triggered Continuous) command enables the HP 3326A to initiate a
continuous sweep when a trigger is received. A sweep in progress is stopped after the
STC command is issued. The shortest delay (= 10 us) between a trigger and sweep
start occurs when the trigger is preceded by the SRE (Sweep REset) command.

STS

The STS (Sweep Triggered Single) command enables the HP 3326A to initiate a single
sweep when a trigger is received. A sweep in progress is stopped after the STS com-
mand is issued. The shortest delay (= 10 us) between a trigger and sweep start occurs
when a trigger is preceded by the SRE (Sweep REset) command.

TOFF

The TOFF (Trigger OFF) command disables trigger operations on the HP 3326A. Trig-
ger operations are enabled when power is applied, after an instrument preset, or with
the TDN, TUP, STC, and STS HP-IB commands.

READING AND MASKING THE STATUS BYTE
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The MASK command specifies which bits in the status byte are enabled to generate
an SRQ. The status byte is an eight bit word that the HP 3326A outputs when requested
by a serial poll. The state of each bit indicates the status of an internal HP 3326A func-
tion. A service request is generated when the Boolean AND of the status byte and sta-
tus byte mask is not equal to zero.
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MASK

The MASK command has the syntax of MASKnPC where n is an integer corresponding
to the enabled bits in the status byte, and PC is the suffix used to end the command.
The integer is determined by summing the decimal values of the enabled bits in the
status byte. Figure 3-1 describes the HP 3326A status byte and lists the decimal value
of each bit position. The require service bit (bit 6) cannot be disabled and mask program-
ming for this bit is ignored,

status Byte Bit Numbers B7 56 BS 34 33 B2 Bl BO ‘

BIT - DECIMAL
'NUMBER VALUE - ‘DESCRIPTION B

B7 128, POWERRESTORED. Set when powens restored to the HP. 3326A atter

. poweris interrupted. Reset when. the HP 3326A is preset or recexves a
dewce olear se!ected dev;oe clear or RST command : :

Be 64 'REQUIRE SERV(CE Set when the HP 3326A requares service (sem an
SR s ,,SRO) C!earedwhen thecondttton caue!ng the SRQ is removed; or when:
ook the HP 3326A0s. preeet or reoe vesa devxce clear seiected dev ce c!ear ,

or RST command. : e :
B5 32 ERROR Set when eather a program or hardware error condmon exi sts‘ '

i fort the HP 3326A; Reset when the HP. 3326A1 is preset, or receives a device
_ clear command, selected device clear command, RST command, or whenk
‘ ,“"the error regxster ;s read wnh the IERR or ERR7 HP IB command

"",;READY Set when ihe HP 3326A has executed the last HP B command -
andis ,eady for the next command Reset When the HP3326A receives '
dewce dependent command dev ice clear command seiected dev&ce

,clear command or tngger - ~ : ~

:~~HARDWARE ERROR Set when the HP 3326A detects an, 1nternal fanure :
i ;Reset when the HP 8326A s preset or. recexves a device clear command
. selected device clear command, RST command, orwhen the error regxster
Vi {ead with the IERR or ERR?. HP IB command

B2 4 SWEEP bIAHH!N PH()(:Hl:bb Set when the HP 33265 stans a sweep

‘ e e - 'Reset when the ‘sweep is stopped (elther by reaoh[ng the stop frequency ‘
- oraborted by a front panel.or HP- 1B command). It is also reset when the
o HP 3326A S preset or recel ves a devace ciear command seiected dev ce’

“iveclear command or RST command

B : 2 : k:'SWEEP STOPPED Set when the HP 3326A ends a sweep normally
B R G Reset when the HP. 3326A | is preset or receives.a device dearcommand '
: se!ected dewce o!ear command or RST oommand

SBO L e PROGRAM ERROR Se’t when the 1P 3326A receives an invalid
L e CHP-IB: oommand {e.g. command syntax or i ncompahble command for
jfmode selected) Reset'with an INSTR PRESET, device ¢lear command,
.o ogelected devuce Clear command RST command or when the error regtster

ot ‘rs read with the IERR or ERR’7 HP- B command :

_F!gure 3- 1. HP 3326A Status Byte e R
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Examples: To enable the error bit (bit 5 with a decimal value of 32) to generate an SRQ,
send the command MASK32PC. To enable the error bit (bit 5 with a decimal value of
32) and ready bit (bit 4 with a decimal value of 16) to generate an SRQ, send the com-
mand MASK48PC where 48 is the sum of 16 plus 32.

ERROR CODES

310 .

ERR?.

The ERR? command transmits the code for the last error that occurred, resets the error
register, and resets the error bits in the status byte. Bit 5 in the status byte is set when
either a program error or hardware error occurs. Bit 0 is also set when a program error
occurs, and bit 3 is also set when a hardware error occurs. Figure 3-2 summarizes
the error codes and Appendix A provides additional detail on the error codes.

CODE 'DESCRIPTION

Hoo o HPE B command has eyntax error. or contams { tegal characters

17 , Front panel key pressed whne HP 3326A in remote

12 ‘ LOCAL key pressed while HP 3326A in local tockout ~ ;

20 ; Value entered for selected parameter exceeds vahd imrts : , /

21 , in2 TONE mode channel B offset frequency greater than 100 kHz -

23 - Drscrete frequency sweep element save nonsequentra! with excs‘ung eles
: ments or mstrument state save breaks contmurty ofidi screte frequency

elements ' : ' ,
24 : Marker frequency entered is outsrde sweep span . o
25 : : Frequency value greater than 1 MHz antered with hrgh voitage optaon active

26 ~ : Frequency va!ue greater than 5 kHz entered with mtema! PM acnve or
: - greater than 100 kHz wrth mtema! AM active :

40 - Value that cannot be d:sp ayed nas been mterrogated over the HP

46 | - Internal modulatron enabled and Channel B amplitude or offset se!ected as
display value ~ o ;

47 : k Channel B phase se ected as display value when PULSE mode enab!ed

50 R hii conversion results m zero drsp ay valde .

B0 - Units key - or suffix-used rmproper for parameter seleoted

65 ‘ ! High voltage opt;on enabled and dBm se!ected as-Units

70 s increment value. or unlts nncompatrbie wth drsplayed value

Figure 3-2. Error Messages , = , e ’ | oo ’ ;



80

Combined operation selected but nbf enabled because current amplitude

value is too large, or amplitude modulation selected but not enabled because
current amplitude and offset values are too large.
k86 Combined operation selected but not enabled because internal AM or PM
is enabled "
87 2 CHANNEL mode
‘ == synchronous PM is selected.but-not enabled
2 PHASE or 2-TONE mode - ;
—internal AM or PM is selected: but:not enabled
— external PM is selected but not enabled:
PULSE mode :
— ‘gine wave or dc.only oltput s selected but not enabled (HP-IB)
—= combined operation is selected bul not enabied
.—=zero'phase cannot 'bé assigned-to channel B
~—:chanhnel B:phase offset cannot be cleared
— internal AM or PM.is selected but not enabled”
: — exlernal PM is selected but'not enabled
88 Internal PM selected with channel B frequency greater than:5:kHz, orinter-
nal AM selected with channel B frequency greater than 100 kHz, or sweep-
: “ingabove these frequencies with-AM or PM selected.
89 Combined operation selected but ot enabled because AM or PM enabled
: a0 Freguency éweep kstartyaynd ‘stop frequencies are equal for both channéss
o4 Pulkse’ duty cycle too narrow for sweep range
95 High voltage option.enabled and sweep frequency.is greater than. 1 MHz
96 Channel B frequency exceeds 5 kHz internal PM limit or 100 kHz internal
AM limit during sweep
100 Sweep rate less than 5 mHz/s ot greater than 0.5 MHz/ms
110 No discrete frequency sweep elements exist for disgrete f{equehcy sweep
14 Frequency too high.for duty cvcle requested during discrete frequehcy SWeep
115 High voltage option enabled and discrete frequency. sweep element fre-
guency exceeds 1:MHz
116 Channel B frequency exceeds 5 kHz internal PM limit or 100 kHz internal
: AM limit duting discrete drequency sweep
117 Discrete freguency elements inmemory incompatible with selected mode
120 Cannot clear channel A phase offset
130 .- High-voltage option ‘selected. and not instailed
136 Channel B high voltage option selected with internal modulation
138 High ‘voltége option: selected and freguency is greater than 1 MHz; or-fre-
guencysweeps.above 1 MHz; or combiner enabled with freguency of either
channel above 1 MHz.
Figure 3-2. Error Messages (Cont.} ~ »
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 HP 3325A Compatibility

1’40 i ' ‘k A checkéum érro’r fdr ‘rkecafl ’lea‘rn or program opyerat"
150 - e k’Current instrument conﬂguranon ncompatab e with recaHed or programmed
f State o
160 7 o Error detecied.in an instrument state recailed from memory rnstrument stare
e oy replaced with preset state :
170 : . Channel A output overloaded.
171 ‘ ,’ e Vchanne! B 'outbut overloaded
W2 k : ,SYNC A pltput over!oaded , ;
173 - , "Channe A voltage controued oscmator unrocked
' 174 7 Lo Ghannel B.vo ltage. oomrolled oscl Hator unlooked : :
180 il HP 3326A cannot lock 1o extemal reference srgnal that rs present. :
190 L o . 'Unsuccessful internal AM or PM cal bra’uon ~ '
191 i . 'Unsuccessful phaser oahbratron ;
19:2' ; ‘ir 7 Unsr}coessmi amplitude calibration
198 Unsuccesstul dc offset calibration
194 - 5 o Unéucéeésful r'eéiduéi dc offset calibration |

Figure 3-2. Error Messages (Cont.]

HP 3325A COMPATIBILITY

For compatibility with existing programs, the HP 3326A supports many of the HP 3325A
Synthesizer/Function Generator HP-IB commands. The major changes required in adapt-
ing an HP 3325A program for HP 3326A operation are adding the CHA or CHB com-
mand to specify the affected channel of the HP 3326A, and reducing frequency values
greater than 13 MHz. Figure 3-3 lists the mnemonics unique to HP 3325A that are recog-
nized by the HP 3326A. For HP 3325A compatibility, the HP 33268A also recognizes in-
terrogations for entered values that have the letter | preceding the mnemonic.



Units

HP 3325A  HP 3326A DESCRIPTION

COMMAND = COMMAND
AC CAL 7, Calibrate -
CAPL . ZPH - Zero phase
DB pBM
“DE o DEG i ‘Dedrees :
ER e ERR Error-interrogation
=¢ e CFCONACB Function (FU1 and FU2 from HP 3325A onty)
HV e HVALHVB High voltage option
KH KHZ , Kilohertz
MA AEA, BEA External AM for the selected channel:
MDD o BUSM Bus mode
MH MHZ “Megahertz
MP AEP, BEP External PM for ‘the selected channel
MR / none; - “ - Millivolts tms
MY Coepopglide Millivolts
RE - . RoL : Recall
SE- o SEC , “ Seconds:
SR SAV. it SGave
TE i TSF e Seff test .
Tl STIM L Sweep time.
VR VRMS o Volts tms

_Figure 3-3. HP 3325A Supported Commands

UNITS
Figure 3-4 lists the units used with the HP-IB mnemonics.
SUFFIX DESCRIPTION
DBM oo dBm dBowith fespectto 1 milliwatt with. 502 ampedance
DBV . dBV: dB with respect 1071 Voét rms
DEG . © Degrees
HZ. b o o Hertz oo
KHZ Kilohertz
MHZ Megahertz
M8 Milliseconds - : ,
PO Percent: o ' : e
SEC - “Seconds : ' :
VO e Volts peak-to-peak:for amplstude volts de for.de offset.
: 'VRMS 5 “Volls rms for ampl ftude. ~

Figure 3-4. Units Used \X/lth HP—!B Mnemonics
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HPIB Mhe?nbﬁic Summaries

HP 3326A HP-IB MNEMONICS SUMMARIES

The HP 3328A mnemonic summaries list the HP 3326A HP-IB commands. Entries in
the mnemonic, range, and suffix columns are listed in the order used in an HP-IB com-
mand. In each case the mnemonic is required. If either a range value or suffix is re-
quired to complete a command, it is listed following the mnemonic. Units listed in the
range column are for reference. The applicable units for a mnemonic and range value
appear in the suffix column.

NOTE

The listed range values are set by the preset state.
These values vary as a result of the HP 3326A
functions and options selected. Frequency range is
changed by internal modulation, high voltage op-
tion and two-tone mode. Output amplitude range
/s changed with the selection of DC OFFSET, com-
biner, and high voltage option. DC OFFSET is
changed with the selection of function, combiner,
high voltage option, and amplitude.

The interrogation response column lists the form of the response after interrogating
the HP 3326A. To interrogate the HP 3326A for a setup value, issue only the HP-IB
mnemonic followed by a guestion mark (?). Sending an HP-IB mnemonic and question
mark for a function that does not respond to an interrogation generates an HP-{B syn-
tax error. The # in the interrogation response column represents a decimal digit and
does not appear in the interrogation response. The HP 3326A transmits the interroga-
tion response when it is addressed to talk.

The description column lists a short description of the HP-IB command function, the
syntax of the command string, and applicable resolution for the range.

- Description:
-+ Resolution.
-~ Syntax

 MANUAL CAL

" CALibrate
Syntax: “"CAL”

34




HP-1B Mner%éymévSummarlesw

~ SELECT  oMD.

SELF ST — — BB self TeST, each # =
TEST P or F for Pass or Fail
Syntax: "TST"

Zerb PHase
Syntax: “ZPH”

OF =+ #####E + ##VO OFfset
OFFSET Resolution: 10 mV
Syntax: “OF3.02v0”

. FREQ = e

PHASE PH +720° DEG PH = #####E £ ##DEG PHase
Resoiution: 0.01°
Syntax:
“PH180.05DEG"

% AM/ ML 0-100% PC ML = ####E £ ##PC Modulation Level
PM DEV  or or Resolution: 0.1%
ML 0-360° DEG ML = # ###E = ##DEG 1°
Syntax: ‘“ML30.5PC"”

315



HPIBMnemomc /Summaries

_ FUNCTION

. BLOCK

816

CHA

HV

 “chNijf
‘7TQFCNBf{~;

CHB

HV

, FCNA   ’
CoFon

| 'FCNA ¢
,"or
FCNA:

‘,or o

: FCNAa j
oers il
~ FONA

HVA

or

HVA

3 _j,“,or

k;ffFCNB,k*
iy }01' e

o
= FCNB

HVB
or

HVB

0

OFF

’ QNf7"

S SOR

pc

OFF, ON

LR

SOR

OFF, ON

FunCnoN Channei A

OFF
 Syntax: “FCNAO”

“FCNA OFF”

*FunCnoN channe! A
“SiNe .
Syntax: “FCNA1

: “FCNA SIN”

FunCttoN channel A

~SQuaRe

Syntax: “FCNAQ" :
s “FCNASQR”C

 FunGtioN channel A DG
L Syntax: “FCNA3" -

*“FCNA DC’

ngh Voltage channel A k

Syntax: “"HVA1"
“HVA ON”

, ‘k‘~FunCt}oN ohannel B
COFF
‘~“‘Symax “ECNBO”

*“FCNBOFP’"

FunCt oN: channel B

~SINe
'Symax “FCNB1”

“FCNB S N”

o FunCnoN channel B
. SQuaRe L
- Syntax: “FCNBQ’

“FCNB SQR” '

; FunCtroN channel B DC_' :

Syntax: “FCNB3”
Lo FCNB DG

High Voltage channel B

Syntax: “HVB1”
“HVB ON”



HP-IB Mnemohio Summaries a

W:m ))AH:

BLOCK

—* -__ ; ~IE‘ReSeT

e : :,Syntax RST Q

:  PRESET

ROL DAL 0062 — — h stcrete ReCall
DISCRETE Syntax: “DROLO2”

CMEGALL el e L il B i i
i o Sy e B e e e Sl Byntax; “RCL3V.
CLF§ CLR B — — ' Discfete sweep CLeaR
DISCRETE Syntax: “DCLR”
CLUBAVE U Sav gt i e e
e el T L e e e B T ,;“Syntax SAVS"

e SAVE ’DSVAV k 0062 - k — - Discrete SAVe k
"~ DISCRETE Syntax; “DSAV02"

MODEBLOCK -
.. COMBINED CMB U'Q:T — . — . CoMBine S
ST ey N e ~Syn‘tax' ‘CMB1”
'*f'CMB Gt U ORRLION T e s e T e “CMB ON'*"-

MODE  MODE 1 — - © MODE TWO Channel
or Syntax: “"MODE1”
MODE  — TWOC “MODE TWOC”

MODE 2 — - MODE TWO Phase
or Syntax: '"MODE2"”
MODE — TWOP “MODE TWOP”

MODE 3 — — MODE TWO Tone
or Syntax: *“MODE3"”
MODE — TWOT “MODE TWOT”

MODE 4 — — MODE PULSe
or Syntax: “MODE4"”
MODE — PULS “MODE PULS”

MODIFYBLOCK S e e '
Sy ON/OFF MFY S0t e el ot pane MOdIFY

Lor o Lo e o control o B,
, MFY 'V SUA L OFF, ON S _Syntax: “MFY?’ L




HP-!B Mnemonic Summaries

' CH B BEA " 0-1 — — o o Channel BkExt\emaO

or Amplitude modulation
BEA — OFF, ON Syntax: “BEA1”
“BEA ON”
BEP 0-1 — — Channel B External
or Phase modulation
BEP —_ OFF, ON Syntax: “BEP1"”

CNTR CF 0-13 MHz HZ, KHZ, CF #####.######HZ Center Frequency

FREQ MHZ or Resolution: 1 uHz
< 100 kHz

CF ######## ###HZ 1 mHz > = 100 kHz

Syntax: “CF10KHZ"




HP-IB Mnemonic Summaries

: SWeep Mode
“DiSCRete ,
' Syntax SMS ayn

S 'k'DiSCRETE SM ey i o
SM — . bscr

MKR MF 0-13 MHz HZ, KHZ, MF ##### ######HZ Marker Frequency
FREQ MHZ or Resolution: 1 uHz
MF ######## ###HZ < 100 kHz
1 mHz > = 100 kHz
Syntax MF8 OMHZ”

MKR > CFM : s e L e Center Frequency from“{'i i
e AR SO T S AR Syntax CFM’ -

 RESET SRE @0 — —  — " Sweep REset
- SWP ’ ‘ ’ ‘ Syntax ‘SRE”

Sweep Smg!e :
Syntax “SS”

SPAN SPAN 0-13 MHz HZ, KHZ, SPAN##### ######HZ sweep frequency
MHZ or SPAN
SPAN######## ###HZ Resolution: 1 uHz
< 100 kHz
1 mHz >= 100 kHz
Syntax
SPAN1OMHZ"

ST 0U3MHz HZKHZ, ST #e ######Hzf f

STart frequency

| “STS 567891KHZ“ e

HZ, KHZ, SP #####.######HZ StoP frequency
or Resoiution: 1 uHz
SP ######## ###HZ < 100 kHz
1 mHz >= 100 kHz
Syntax “SP? 1E6HZ”

,##SEC Sweep TlMe i
Resol utnon 1 MG~ = L
Syntax ST M SMS" Sl

 TIME  STIM  5ms1000s SEC, MS f'STlM + # ####E’ f

TRIANGLE SM 1 — — Sweep Mode -
or linear RAMP
SM — RAMP Syntax: “SM1"’
H SM RAMP '

Sweep Mode e

- linear. TR‘anGLek 3

Syntax SM27 S
; f~ “SM TRGL” St




HP-IB Mnemonic Summaries

HP-IB ONLY MNEMONIC SUMMARY

BUS MODES
BUSM

WAIT

1-2 —

BUS Mode
Syntax: ""BUSM2”
no operation
Syntax: “WAIT"”

DISPLAY

CONTROL
DISP
or
DISP

0-1 —

— OFF, ON

DISPlay control
Syntax: “DISP1”
“DISP ON”

ERROR CODES
ERR?

ERR ###

ERRor code
Syntax: “ERR?"

HP 3326A
IDENTIFICATION
ID?

RDY?

REV?

SER?

HP3326A

ik i o

####A00000

|Dentification
Syntax: “ID?”

ReaDY
Syntax: “RDY?"

REVision
Syntax: "REV?"

SERial number
Syntax: ''SER?"

MODIFYING
PARAMETERS
DN

EINC

UP

3-20

see description

DowN increment by
EINC value
Syntax: “‘DN”

Entry INCrement for
UP, DN, TUP, and
TDN commands
Use increment
resolution and suffix
appropriate for entry
value modified
Syntax: “EINC1HZ"
“EINC.1VRMS”

UP increment by EINC
value
Syntax: “UP”



HP-IB Mnemonic Summaries

READING AND
MASKING THE
STATUS BYTE
MASK 0-255 PC MASK###PC srg MASK (weighted
binary sum of bit po-
sitions)
Syntax: “MASK32PC"”

SAVING OR
RESTORING AN
HP 3326A
SETUP
LRN 0-9 — — LeaRN (read)
nonvolatile memory
Syntax: “'LRN3”

PRG 0-9 — ProGram (restore) non-
volatile memory
Syntax: “‘PRGS3"

TRIGGERED
OPERATION
STC — — — Sweep Triggered
Continuous
Syntax: ““STC”

STS — —_ — Sweep Triggered
Single
Syntax: “STS”

TDN — — — Trigger DowN
increment
by EINC amount
Syntax: “TDN"

TOFF — — — Trigger QFF
Syntax: “TOFF"

TUP — — — Trigger UP increment

by EINC amount
Syntax: “TUP”

3-21




HP-IB Mnemonic Summaries

'Channel A External Am
Syntax: "AEA1"
OFF, ON | | AEAONT

— Channel A internal Am
Syntax: “AlA1”
OFF, ON “AIA ON”

AMplitude
Resolution: 1 mVpp
Syntax: "AM1.125V0"

:Chéynhelké EXtémaly Pm
Syntax: “BEP1"”

MANUAL

MKR-;CFk - ‘Center FrédUéncy .
from Marker
Syntax: “CFM”’ o




HP-IB Mnemonic éa}nmaries '

select CHannel B
Syntax: “CHB"”

CHB -_— — CHAN

~ ovB  COMBINED.

CMD 1 — SELECT Calibration MoDe -
or INTernal

— INT Syntax: “CMD1"
“CMD INT”

2 — Calibration MoDe -

or EXTernal

— EXT Syntax: “CMD1"
“CMD EXT”

3 — Calibration MoDe -

or MULTiphase

— MULT Syntax: “‘CMD3"
“CMD MULT”

o ; _ : o ths S

oo : ; _ o none,~-
DEG = — N

‘DRCL 0062  — RCL DISCRETE Discrete ReCall
Syntax: “‘DRCL02"

 DSAV 0062 —  DISCRETESTO

DSCR  — — o . Suffix- DISCRete
Sweep Mode

Cose

3-23



HP;IB Mnemonic' Summaries

EINC see description Entry INCrement for
UP, DN, TUP, and
TDN commands
Use increment
resolution and suffix
appropriate for entry
value modified
Syntax: “EINC1HZ"
“EINC.1VRMS”

suffix for EXTernal
 calibration

FunCtioN channel B

OFF

Syntax: “"FCNBO"
“FCNB OFF"”

1 — FunCtioN channel B

or SiNe

— SIN Syntax: “FCNB1"”
“FCNB SIN”

2 — FunCtioN channel B

or SQuaRe

— SQR Syntax; “FCNB2"
“FCNB SQR”

3 — FunCtioN channe! B DC
or Syntax: “FCNB3" e
- .. bc ; _FCNBDC"



PR

HVA

~ HVB

HZ
D2

CINT

- KHZ.

LRN

MF

MFY

‘MHZ

01

0-13MHz

0 100% o
or
- 0- 360°

013 MHZ HZ KHZ
S MHZ

OFF, ON

(RC

HZ, KHZ,

MHZ

PC

DEG

FREQ

CH A HV

CHBHY
 OFF.ON

units

inone

none

units -

none

‘none-

MKR FREQ

. ONIOFF
L/mits

% AM/PM DEV

HP-IB Mnemoﬁic SUmnﬁaries

,'FRéqu’nCy,, S
o Resolationi 1 pHz =

< 100 kHz

1 mHz >= 100 kHz
Syntax: o
SUERT SOOOOSMHZ %

ngh Voltage channel A
Syntax: “HVA1”
“HVA ON”

',H1gh Voltage channet B

Syntax; tHVB1! o
Ty ', }l‘HvB ONH P

HertZk :

IDentification
Syntax: “‘!’D?”

suffix for INTernal
calibration

~ KiloHertz

LeaRN (read)
nonvolatile memory
Symax “LRN3”

o ',srq MASK: (wenghted
ibinary, e

- sum-of bit postxons)
. Syntax: ‘MASKSZPC

Marker Frequency
Resolution: 1 uHz
<100 kHz

1 mHz > = 100 kHz
SyntaX' “MF8 OMHZ”

,from panel MothY

controf

. Syntax: “MFY1”

‘MFY ON?

MegaHertZ

" Modulation Level
j Resolut(on 0. 1%

10

~Syntax: “ML3OPC"

325



HP-!B anAemcj‘Hicy Summaries

NO Modulatuon
Syntax: “‘NOM”’

' suffix to diééble '
function

'P‘Ron‘amk (restdre}
nonvolatile memory

Syntax: ""RDY?"

Vision
yntax: “REV?"

326




HP-IB Mnemonic Summaries

: ,ReQeT

_msT

SAV

' SEC

sER?

SIN

e

0-13 MHz

HZ, KHZ,

MHZ

HZ, KHZ,

_INSTRPRESET

STORE

~ CONT

units

e
“stop FREQ o

SPAN

: Sweep Mode S
o DisCRete. L
rSynTax SMS‘V s

S SM DSCR”:U;* :

fSymax “RST

SAVe
Syntax: “SAV3”

Sweep; COhiinQon',k‘f“ E
. Syntax: “SC!

k SEConds

L  SERial number
i . Syntax ‘SER’?‘ ' :

sufﬂx for SINe wave
functlon

~'Sweep Mode - lmear; Sl
L BAMB ~
- Syntax: “SM?
‘SM RAMP“

Far Sweep Mode finear
C TRanGle .

Syntax' SOMEY

f “SM TRGL” o

StoP frequency

Resolution: 1 uHz
< 100 kHz
1 mHz > = 100 kHz

Syntax: *‘SP7.1256MHZ”

sweep Trequency SPAN

SPE

SaR
SRE

88

0-1
or

S oMHZ

OFF, ON

CH A
© RESET SWP

 Resolution: 1 gHz
T T00KHZ

{mHz >= 400 kHz

L Synxax

“SPANI1O. 125MHZ’ '

Synchronous Phase

modulation External

Syntax: “SPE1”
“SPE ON”

"sutfix for SQuaRe Ca -
& kwavenfUnction«, Sl

Sweep REset

Syntax: SRE

 SweepSingle
- Syntax: “88"

82



HP-IB Mnemonic Summaries

Swéép' on‘ Tr‘ig"gekr p
Continuous
Syntax: "STC”

Sweep on Trigkger
- Single
Syntax: “8TS"”

Trigger OFF
Syntax: "“"TOFF’

self TeST
Syntax: “TST"

suffix for TWO
Channel mode

’ VOhsk p/eak-io-p'éqak' for
amplitude.
VOlts dc for dc offset.

no dperat:on
Syntax: "WAIT”
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APPENDIX A

ERROR MESSAGES AND CODES

ERROR
MESSAGE

SNTX

RMOT

LOCK

RNGE
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The HP 3326A error messages and codes provide information on the operating status of the
HP 3326A, and help to establish a setup. Many of the messages and codes exist because of
the extensive calibration and self test routines incorporated into the HP 3326A and will not ap-
pear during normal operation.

CODE
10

12

DESCRIPTION

(HP-IB SyNTaX) An HP-IB command has a syntax error or contains illegal
characters. Check program controlling the HP 3326A.

(ReMOQOTe) A front panel key is pressed while the HP 3326A is in remote.
Return the HP 3326A to local.

(local LOCKout) The LOCAL key is pressed while the HP 3326A is in local
lockout. Disable local lockout and return the HP 3326A to local.

(RaNGE) Value entered for the selected parameter exceeds the valid limits.
Check range limits for last operation:
Frequency

— greater than 13 MHz (13.1 MHz for channel B in 2 TONE mode)

Amplitude

— less than 1 mVpp or greater than 10 Vpp without high voltage option
— less than 4 mV or greater than 40 Vpp with high voltage option enabled
— greater than 10 Vpp with high voltage option disabled

— greater than one half the normal limits with combined operation enabled
— greater than 5 Vpp with amplitude modulation enabled on channel A

— amplitude incompatible with dc offset
NOTE

Amplitude limits for combined operation, amplitude
modulation, dc offset, and high voltage option are inter-
dependent. Check the limits for the combination of com-
bined operation, amplitude modulation, dc offset, or high
voltage functions selected.

DC Offset

— exceeds =+ 20 V with high voltage option enabled
— exceeds + 5 V without high voltage option

— dc offset incompatible with amplitude

— invalid with combined operation and sine wave or square wave functions

Al




Appendix A

RNGE

A2

21

Phase Duty cycle

— exceeds =+ 1440°

— less than 1% or greater than 99%
— resulting pulse width less than 20 ns

— during sweep, pulse width less than 20 ns

Modulation level
— less than 0% or greater than 100%

— less than 0° or greater than 360°

Sweep time

— less than 5 ms or greater than 1000 seconds

Bus address

— greater than 30

EINC value
— less than minimum resolution for parameter modified (HP-IB)
— exceeds maximum value for parameter modified (HP-IB)

— units scale EINC value to less than minimum or maximum values (HP-1B)

SRQ MASK range
— greater than 255 (HP-IB)

FCNA or FCNB range
— not equal to 0, 1, 2, or 3 (HP-IB)

MODE range
— not equal to 1, 2, 3, or 4 (HP-IB)

SM range
— not equal to 1, 2, or 3 (HP-IB)

CMD range
— not equal to 1, 2, or 3 (HP-IB)

BUSM range
— not equal to 1 or 2 (HP-IB)
(RaNGE) In the 2 TONE mode, the channel B offset frequency is greater

than 100 kHz. Check the channel B frequency, start frequency, or stop fre-
quency.
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RNGE

RNGE

RNGE

RNGE

B FR

INTR

INTR

INTR

CNVT

SUFX

SUFX

INC

AMPL

28

24

25

26

30

40

46

50

60

65

70

80

(RaNGE) For a discrete save operation, the discrete frequency sweep ele-
ment number is nonsequential with existing discrete frequency elements.
For an instrument state save operation, the memory selected breaks the
continuity of discrete frequency sweep elements. Instrument state saves
can only replace the lowest memory location currently used by discrete fre-
guency sweep elements.

(RaNGE) The requested marker frequency is outside, or at the sweep span.
The marker frequency is accepted and this message is displayed to indi-
cate that a marker will not be generated.

(RaNGE) A frequency value greater than 1 MHz is requested with the high
voltage option active. Reduce the frequency value or disable the high volt-
age option.

(RaNGE) A channel B frequency value greater than 5 kHz is requested with
internal PM active or greater than 100 kHz with internal AM active. Reduce
the frequency value or disable internal modulation.

(B FRequency) Channel B frequency in 2 TONE mode cannot track change
to channel A frequency because the high voltage option is active. Check
that the change to channel A frequency does not cause the channel B fre-
quency to exceed 1 MHz.

(INTeRrogate) A parameter is interrogated over the HP-IB that does not have
an interrogation response. Check HP-IB command structure.

(INTeRrogate) The channel B amplitude or offset is selected as the display
value when internal modulation is enabled. Channel B amplitude is controlled
by the % AM/PM DEV key when internal modulation is enabled.

(INTeRrogate) The channel B phase is selected as the display value when
the PULSE mode is enabled. Select alternate entry or change modes.

(CoNVerTs) The units conversion requested results in a zero display value.
For example, converting 0.000001 Hz to MHz would change frequency to dc.

(SUFfiX) The units key or HP-IB suffix used is improper for the parameter
selected. Check consistency of units and parameters.

(SUFfiX) The high voltage output option is enabled and dBm is selected as
units. Change units used for the high voltage option to dBV, VOLTS, or Vrms.

(INCrement) The increment value or units used over the HP-IB is incompati-
ble with the displayed value. Check program controlling the HP 3326A.

(AMPLitude) Combined operation is selected but not enabled because the

current amplitude value is too large. Reduce amplitude before selecting com-
bined operation.
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MODL

MODE

FREQ

CMBR

SWFR

DUTY

SWFR

SWFR

A4

86

87

88

89

90

94

95

96

(MODulation) Combined operation is selected but not enabled because In-
ternal AM or PM is enabled. Disable internal modulation prior to selecting
combined operation.

(MODE) The requested operation or function is incompatible with the mode
selected. Select alternate mode for operation required.
2 CHANNEL mode

— synchronous PM is selected but not enabled

2 PHASE or 2 TONE mode
— internal AM or PM is selected but not enabled

— external PM is selected but not enabled

PULSE mode

— sine wave or dc only output is selected but not enabled (HP-1B)
— combined operation is selected but not enabled

— zero phase cannot be assigned to channel B

— channel B phase offset cannot be cleared

— internal AM or PM is selected but not enabled

— external PM is selected but not enabled

(FREQuency) Channel B frequency is greater than 5 kHz and internal PM
is selected, or the channel B frequency is greater than 100 kHz and internal
AM is selected. Internal PM or AM is not enabled. Change the channel B
frequency prior to enabling modulation.

(CoMBineR) Combined operation is enabled and AM or PM is selected. AM
or PM is not enabled. Disable combined operation prior to selecting modu-
lation.

(SWeep FReguency) The start and stop frequencies are equal for both chan-
nels and a frequency sweep is enabled. This message appears as an advi-
sory that the HP 3326A will not appear to sweep. If a frequency sweep is
desired, change the start or stop frequencies.

(DUTY cycle) The duty cycle of a PULSE is too narrow for a sweep. Reduce
the start or stop frequency or, in the PULSE mode, change the duty cycle.

(SWeep FReguency) The high voltage option is enabled and a frequency
sweep start or stop frequency is greater than 1 MHz. Disable the high volt-
age option or decrease the sweep start or stop frequency.

(SWeep FRequency) The channel B frequency exceeds the 5 kHz internal
PM limit or exceeds the 100 kHz internal AM limit during a sweep. Disable
internal modulation or decrease the sweep start or stop frequency.
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RATE

DSwpP

DSWP

DSHV

DSML

DSMD

P OF

HYV

HV

HV

CSUM

CRPT

100

110

114

115

116

117

120

130

136

138

140

150

160

(RATE) The sweep rate is less than 5 mHz/s or greater than 0.5 MHz/ms.
For sweep rates less than 5 mHz/s, decrease the sweep time or increase
the difference between the start and stop frequencies. For sweep rates great-
er than 0.5 MHz/ms, increase the sweep time or decrease the difference
between the start and stop frequencies.

(Discrete frequency SWeeP) A discrete frequency sweep is invalid because
no discrete frequency elements are saved in memory. Enter discrete fre-
guency elements (the channel A and B frequencies, and dwell time) through
the SAVE DISCRETE key starting with element Q0.

(Discrete frequency SWeeP) A frequency is too high for the duty cycle re-
quested during a discrete frequency sweep. Reduce the discrete frequen-
cy sweep element frequency or, in PULSE mode, change the duty cycle.

(Discrete Sweep High Voltage) The high voltage option is enabled and a dis-
crete frequency element frequency exceeds 1 MHz. Disable the high volt-
age option or reduce the discrete frequency sweep element frequency.

(Discrete Sweep Modulation) The channel B frequency exceeds the 5 kHz
internal PM limit or exceeds the 100 kHz internal AM limit during a discrete
frequency sweep. Reduce the discrete frequency sweep element frequen-
cy or disable modulation.

(Discrete Sweep MoDe) The discrete frequency sweep elements in memory
are incompatible with the mode selected. For example, discrete frequency
elements entered in 2 PHASE mode and current mode is 2 TONE. Change
the HP 3326A mode, or enter new discrete frequency elements.

(Phase OFfset) The phase offset of channel A cannot be cleared.

(High Voltage) The high voltage option is not installed and high voltage is
selected.

(High Voltage) Channel B high voltage option is selected when internal modu-
lation is enabled. Disable internal modulation prior to enabling high voltage
option.

(High Voltage) Channel A or channel B high voltage option is selected when
the frequency is greater than 1 MHz. Reduce the channel A or B frequency.

(CheckSUM) A checksum error is detected during a recall, HP-IB learn, or
HP-IB program operation. For HP-IB operation, check HP-IB cables, and that
instrument state data saved external to the HP 3326A has not changed.

The current instrument configuration is incompatible with the state recalled
or programmed.

(CoRruPT) An error is detected in an instrument state at power up. The cor-
rupt instrument state is replaced with the preset state.
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A OL

B OL

SYOL

AVCO

BVCO

XREF

MCAL

PCAL

ACAL

OCAL

OCAL

PASS

FAIL

A6

170

171

172

173

174

180

190

191

192

193

194

(A OverlLoad) Channel A output is overloaded. The load impedance for the
channel A output is too low, or a voltage source is attached to the channel
A output.

(B OverLoad) Channel B output is overloaded. The load impedance for the
channel B output is too low, or a voltage source is attached to the channel
B output.

(8Ync OverlLoad) The SYNC A output is overloaded. The load impedance
attached to the SYNC A output is too low, or a voltage source is attached
to the SYNC A output.

(channel A Voltage Controlled Oscillator) The channel A voltage controlled
oscillator is unlocked. This indicates a hardware failure if the message
persists.

(channel B Voltage Controlled Oscillator) The channel B voltage controlled
oscillator is unlocked. This indicates a hardware failure if the message
persists.

(eXternal REFerence) An external reference signal is available but the
HP 3326A cannot lock to it. Check the frequency, level, and stability of the
reference signal.

(Modulation CALibration) An internal AM or PM calibration is unsuccessful
and the HP 3326A is unable to calibrate internal circuits. If this message
occurs after the HP 3326A is fully warmed-up (30 minutes of operation), the
HP 3326A may require repair or adjustment to meet specifications.

(Phase CALibration) A phase calibration is unsuccessful and the HP 3326A
is unable to calibrate internal circuits. If this message occurs after the
HP 3326A is fully warmed-up (30 minutes of operation), the HP 3326A may
require repair or adjustment to meet specifications.

(Amplitude CALlibration) An amplitude calibration is unsuccessful and the
HP 3326A is unable to calibrate internal circuits. If this message occurs after
the HP 3326A is fully warmed-up (30 minutes of operation), the HP 3326A
may require repair or adjustment to meet specifications.

(Offset CALibration) A dc offset calibration is unsuccessful and the HP 3326A
is unable to calibrate internal circuits. If this message occurs after the
HP 3326A is fully warmed-up (30 minutes of operation), the HP 3326A may
require repair or adjustment to meet specifications.

(Offset CALibration) A residual dc offset calibration is unsuccessful and the
HP 3326A is unable to calibrate internal circuits. If this message occurs after
the HP 3326A is fully warmed-up (30 minutes of operation), the HP 3326A
may require repair or adjustment to meet specifications.

A self test has completed successfully.

A self test is unsuccessful. This indicates a hardware failure if the message
persists.
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APPENDIX B

SPECIFICATIONS

Unless otherwise stated, the follow-
ing specifications apply to the Chan-
nel A and Channel B outputs in all
modes, with the internal combiner
and all modulation off, and outputs
terminated in 50 ohms. For tabular
data, specifications apply at and
above the stated frequency or
amplitude range.

Specifications describe the instru-
ment's warranted performance after
a warm-up period of 30 minutes (ex-
cept where noted). SUPPLEMENTAL
CHARACTERISTICS are intended to
provide information useful in apply-
ing the instrument by giving typical,
but non-warranted, performance par-
ameters. Supplemental character-
istics are denoted as typical,
nominal, or approximate.

MODES

TWO-CHANNEL: Channels A and B are
independent.

TWO-PHASE: Channels A and B are the
same frequency, with a calibrated phase
ditference between them.

TWO-TONE: Channel B frequency must
be within 100 kHz of the Channel A
frequency.

PULSE: Channel B is the complement of
the Channel A output.

WAVEFORMS
Sine, Square, Pulse and DC.

FREQUENCY

RANGE: DC to 13 MHz.

RESOLUTION: 1 uHz below 100 kHz,
1mHz at or above 100 kHz.
ACCURACY: +5x10-8 of selected
value, 20°C to 30°C, at time of frequency
reference calibration with standard instrument.
STABILITY: +5x10-%/year, 20°C to
30°C. with standard instrument

MAIN SIGNAL OUTPUTS (Channels A and
B, all waveforms unless noted)
IMPEDANCE: 50Q +1Q, DC to 100 kHz
RETURN LOSS: >20 dB, 100 kHz to
13 MHz.

CHANNEL ISOLATION: >80 dB below
the larger signal, or < - 90 dBm, which-
ever is greater, 10 Hz to 13 MHz, sine wave
only, Two-Channel and Two-Tone modes.
For square wave and DC, typically >80 dB
to 5 MHz, typically >65 dBto 13 MHz.
CONNECTOR: Front panel BNC (rear
panel if Option 003).

FLOATING: Both outputs share the same
ground and may be floated up to +42 V
peak (AC & DC).

AC AMPLITUDE (All Waveforms)
RANGE (WITHOUT DC OFFSET):

Function

. Sine Square & Pulse
Units
Displayed min max min max
peak-to-peak 1.000 mVY 10.00V 1.000 mV 10.00V
rms 0.354 mV 354V 0.500 mV 500V
dBm(509) -56.02 +23.98 -53.01 +26.99
dBv -69.03 +10.97 —-66.02 +13.98

RESOLUTION: 4 digits, or approximately
0.1% of value for peak-to-peak entry, 0.3%
of value for rms entry, and 0.01 dB for dBm
or dBV entry.

ACCURACY: Relative to selected value
after performing self-calibration.

Sine Wave:

0.001 Hz 100 kHz 1 MHz 13 MHz
+23.98 dBm == === 30345 $0.64d5
+3.98 dBm

+0.8dB
-36.02dBm — 102dB +05dB —Z10dB
-56.02dBm — =
Square Wave and Pulse
(5 to 95% duty cycle):
0.001 Hz 100 kHz 1 MHz 13 MHz
1?‘33 \\;pp - - T3.0% T60%
-0 VPP +2.0% +5.0% +8.0%
100 mVpp —
WAVEFORM CHARACTERISTICS
SINE WAVE SPECTRAL PURITY:
Harmonic Distortion: Harmonically
related signals will be less than the follow-
ing levels relative to the fundamental, or
< —90 dBm, whichever is greater.
+23.98 dBm ;0 HZ8O dgg kHz70 ljg:: kHzSS:jg:z 3330 Z"B-ICZ
+13.98dBm — — — - =
_56.02 dBm — = 80dBc -80dBc -65dBc —-50dBc

Spurious: In Two-Channel mode, all non-
harmonically related output signals (10 Hz”~
to 40 MHz) will be less than the following
levels relative to the fundamental, or
< =90 dBm, whichever is greater.
Channel Frequency Spurious Level
10 Hz to 1 MHz -80dBc

1 MHz to 13 MHz -70dBc
*Ground isolation must be maintained.
integrated Phase Noise: For a 30 kHz
band centered on a 10 MHz carrier
(excluding +1Hz about the carrier).
With option 001: < — 63 dBc.
With standard instrument: typicaily
< —60dBc.
SQUARE WAVE AND PULSE
CHARACTERISTICS:
Rise/fall time: <15 ns 10% to 30% at full
output at 1t MHz.
Overshoot: <5% of peak-to-peak ampl:-
tude at full output at 1 MHz.
Square Wave symmetry: < + 1% of
period + 6ns.
Pulse Width range: 1% to 99% of period
or 20 ns, whichever is greater.
Pulse Width resolution: 0.1% of period.
Pulse Width accuracy: < + 1% of period
+20ns.

DCONLY
RANGE: 0to +5.0V.
RESOLUTION: 3 digits or 10 mV.

ACCURACY (AFTER PERFORMING
SELF-CALIBRATION): +75mV.
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DC OFFSET

RANGE: Maximum DC Offsetis a function
of the selected AC amplitude.

AC Amplitude Max AC+DC  Max DC Offset
1.01010.0 Vpo +50V +45Y
0.1t01.0 Vpp +05YV +0.45V
10mVto 100 mVpp +50mV +45mV
tmVito 10 mVpp +5mV +4.5mV

RESOLUTION: 4 digits.
DC ACCURACY (AFTER PERFORMING
SELF-CALIBRATION):

Mode -
Square Wave/Pulse™

Sine Wave

10Hzto 1 MHz.

+2.0%of maxDC +2.0% of max DC
+5.0% of max DC ~+6.0% of max DC

* midpoint between peaks

1 MHzto 13 MHz

PHASE OFFSET

The following specifications apply to the
_ Phase Offset between Channels Aand Bin
the Two-Phase mode only. Phase is
defined as the difference in rising edge to
rising edge (using the midpoint as the refer-
ence point) for sine and square waves.
RANGE: +720°.
RESOLUTION: 0.01°.
ABSOLUTE ACCURACY: in degrees
J with the following output waveforms on
Channels A and B, equal amplitude levels,
and either internal phase calibration or
external phase calibration (using a power
splitter and equal length cables).

Cal Sine/Sine Outputs:

Mode 0.1Hz 10Hz 1 kHz 100 kHz 1MHz 13 MHz
Internal? +0.5° +0.2° +0.2° +0.3° +2.0°
Internal +0.8° +0.4° +0.4° +0.5° +3.0°
External! N/A +0.2° +0.3° +2.0°

1 = At amplitude levels between 1V to
10 Vpp (+3.98 to +23.98 dBm).
2 = At amplitude levels between 0.1V to
10 Vpp (-16.02to +23.98 dBm).

Typical performance
UNEQUAL LEVELS (Sine/Sine Mode)

Phase Error (deg)

110 l

£9°

18

+7°

16
B,

d

Xl

+4 '

+3 #
g A

12

d

E3)

0
0.1 1 10 100 1K 10K 100K 1M 10M 13M
Frequency {Hz)
Aj Unegual Levels. Internal Cal.!
B.) Unegual Levels. External Cal'

Square/Square Outputs:

Cal

Mode 0.1 Hz 10 Hz 1 kHz 100kHz 1 MHz 13 MHz
Internal’ +0.5° +0.2° +0.2° +0.7° +5.0°
Internal? +0.8° +0.4° +0.4° +1.0° +7.0°
External N/A +0.2° +0.7° +5.0°

1 = At amplitude levels between 1V to
10 Vpp (+3.98 to +23.98 dBm).
2 = At amplitude levels between 0.1V to
10 Vpp (—16.02t0 +23.98 dBm).

Typical Performance
UNEQUAL LEVELS (Square/Square Mode)

Phase Ercor (deg)

+10

190

+8°

»

2=_L

10

WM

Il
0° T
0.1 1 10 100 1K 10K 100K 1M 10M 13M
Frequency (Hz)
A} Unequal Levels. Internal Cal!

STABILITY WITH TEMPERATURE:
typically +0.3°phase/°C, 20°C to 30°C.
STABILITY WITH TIME: typically
+0.1°/10 min after a 30 min warm-up,
+0.02°10 min after a 1 hr warm-up.

AMPLITUDE MODULATION

The following specifications apply to the
Channel A and Channel B outputs with
external modulation or to the Channel A
output with internal modulation (Channel B
is the modulation source). External ampli-
tude modulation is allowed in any mode
while internal amplitude modulation is
allowed only in the Two-Channel mode.
WAVEFORMS: Sine, square, or pulse
(pulse allowed in external only).

CARRIER FREQUENCY RANGE: DC to
13 MHz.

MODULATION FREQUENCY RANGE:
DC to 100 kHz.

MODULATION DEPTH: 0 to 100%.
The following specifications apply at
10 MHz carrier frequency, 1 kHz modula-
tion source, 80% modulation depth.

Envelope Distortion: < — 46 dB.
Incidental PM: <5° peak.

Modulation Index Accuracy (internal
only): + 5% of setting

Modulation Index Resolution (internal
only): 0.1%.

EXTERNAL MODULATION:
Channel A sensitivity: approximately
—1.0Vfor 0%, +1.0V for 100%.

Channel B sensitivity: approximately
+1.0V for 0%, — 1.0V for 100%.

Input impedance: 10 KQ nominal.
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The following specifications apply to the
Channel A and Channel B outputs with
external and synchronous phase modula-
tion, and tothe Channel A output with inter-
nal phase modulation (Channel B is the
modulation source). External and syn-
chronous PM are allowed in any mode
whileinternal PMis allowed only in the Two-
Channel mode.

WAVEFORMS: Sine, square, or pulse
(pulse allowed in external only).

CARRIER FREQUENCY RANGE: DC to
13 MHz.

MODULATION FREQUENCY RE-
SPONSE: DC toc 200 Hz: + 0.5dB
DC toc 5kHz: - 3dB see typical plot

oo e Ya W T ol
NETUNIYLUVOO,., ~2UUD.

AMPLITUDE: The maximum settable lev-
els of Channels A and B are each reduced
by 6.02 dB.

AMPLITUDE ACCURACY: Add the fol-
lowing to the amplitude accuracy of Chan-
nel A or B, given on page 10.

DCto 100 kHz +0.1dB
100 kHz to 13 MHz +0.3dB

INTERMODULATION DISTORTION: In
Two-Tone mode, third-order intermodula-
tion products will be less than the following
levels relative to the higher of the funda-
mentals. Both channels must be in the indi-
cated frequency band with a minimum fre-
quency separation of 10 Hz

PHASE DEVIATION: + 360° 17.96 dBm 10 HZ 1MHz 13 MHz
LINEARITY: +0.5%, best fit straight line M, dB = -70dB -45dB
\ | DISTORTION (10 MHz CARRIER FRE- * _/-98dBm -80 48 ~65d8
] | QUENCY, 1 kHz MODULATION -56.02dBm
pe Phase Modutation Freguency sure SOURCE):
< -50 dBc for less than +45° peak  AUXILJARY OUTPUTS

deviation,

< - 37 dBc at +90° peak deviation
INTERNAL MODULATION:

Phase deviation resolution: 1°.

Phase deviation accuracy: 5% of
setting

EXTERNAL AND SYNCHRONOUS
MODULATION:

Sensitivity: approximately 360°/V.

Input impedance: 3 KQ nominal.
Incidental AM: <0.5% at 360° peak
deviation

FREQUENCY SWEEP

SWEEP TYPES:

L near sweep: User selectable Start/Stop
Frequencies and Sweep Time.

Discrete sweep: 1to 63 user selectable
seguential elements. Each element con-
sists of Channel A and B frequencies and
the dwell time before switching to the next
element.

LINEAR SWEEP:

SYNC A: Square Wave with the same fre-
guency as Channel A.

Level: Vv, , >1.2V.V, <0.2Vinto 50Q.
Output impedance: 50Q nominal.
Connector: Front panel BNC.

X-AXIS DRIVE: Linear ramp proportional
to sweep time in linear sweep mode and
discrete sweep (if dwell ime is <1000 s).
Level: 0to +10V DC.

Linearity: +0.2% between 10% and
90% of ramp.

Accuracy: +4% of full scale value,
>10 KQ load.

Connector: Rear panel BNC.

Z-AXIS BLANK: TTL compatible level that
is low during sweep

Connector: Rear panel BNC.

SWEEP MARKER: TTL compatible level
that makes a high-to-low transition at the
selected marker frequency dur ng linear
sweep or is low during discrete frequen-
cies, pulsing high for a minimum of 10 us

Sweep forms: Triangle, ramp.

Sweep time: 5 ms to 1000 s, imited to
5 mHz/s to 500 MHz/s sweep rates.

Sweep Width: 25 nHz to 13 MHz.

DISCRETE SWEEP DWELL TIME: 5 ms
to 1000 s between switching elements, lim-
ited to 5 mHz/s to 500 MHz/s sweep rates.
PHASE CONTINUITY: Sweep is phase
continuous over the full frequency range.

OUTPUT COMBINER

The following specifications apply when
Channel A and B are combined on the
Channel A output with the Channel B out-
put automatically turned off and termi-
nated in 50Q. The combiner may be used
in the Two-Channel, Two-Phase and Two-
Tone modes only. DC offset is automati-
cally setto 0 V when the combiner is on.

FREQUENCY RANGE: DC to 13 MHz.

Detween frequency changes.
Connector: Rear panel BNC.

10 MHz REFERENCE: > + 3 dBm output
for frequency-locking additional instru-
ments to the 3326A

Impedance: 50Q nominal.

Connector: Rear panel BNC.

10 MHz OVEN OUTPUT (OPTION 001
ONLY): > + 3 dBm internal high stability
frequency reference output for phase-lock-
ing other instruments.

Connector: Rear panel BNC.

20-33 MHz LO OUTPUT: >100 mV
square wave output that is offset 20 MHz
from the Channel B output frequency.

Impedance: 50Q nominal, AC coupled.
Connector: Rear panel BNC.
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AUXILIARY INPUTS

EXTERNAL REFERENCE INPUT: For
phase-locking the 3326A to an external fre-
quency reference. Signal from 0 dBm to
+20 dBm into 50Q. Reference must be 1, 2,
5 or 10 MHz + 10 ppm. Channel A phase
stability with respect to external reference input
is £1% C.

Connector: Rear panel BNC. With option
001 this input must be connected to the
10 MHz Oven Output.

EXTERNAL TRIGGER: TTL compatible
level that initiates linear or discrete sweep
on high to low transition.

Connector: Rear panel BNC.

CHANNEL A EXTERNAL PHASE CAL-
IBRATION: For external or muitiphase
calibration.

Frequency range: 1 kHz to 13 MHz.
Amplitude range: 1t0 10 V peak-to-peak.
Impedance: 50Q nominal.

Waveform: Sine wave or square wave with
50% duty cycle.

Connector: Rear panel BNC.

CHANNEL B EXTERNAL PHASE CAL-
IBRATION: For external or multiphase cal-
ibration. Specifications identica: to Chan-
nel A external phase calibration input.
Connector: Rear panel BNC.

CHANNEL A EXTERNAL AMPLITUDE
MODULATION: See modulation
specifications.

Connector: Rear panel BNC.

CHANNEL B EXTERNAL AMPLITUDE
MODULATION: See modulation
specifications

Connector: Rear panel BNC.

CHANNEL A EXTERNAL PHASE MOD-
ULATION/SYNCHRONOUS PHASE
MODULATION: See modulation
specifications.

Connector: Rear panel BNC.

CHANNEL B EXTERNAL PHASE MOD-
ULATION: See moduiation specifications.
Connector: Rear panel BNC.

SAVE/RECALL MEMORY
Ten non-volatile memory locations

Front panel setups can be stored in mem-
ory locations 1 through 9. Last front panel
setup is saved in memory location 0 when
power is removed. Use of discrete sweep
overwrites memory locations 1 through 9
with the 63 discrete elements, where an
element consists of Channel A and B fre-
guencies and the dwell time between
elements,

HP-IB CONTROL

CAPABILITY: Compatible with IEEE
Standard 488 —1978. Ali front pane! func-
tions, except line switch and HP-IB
address, are programmable. Special
HP-I1B only functions include Service
Requests, diagnostics, device trigger for
external trigger, and front panel display
secure mode. The 3326A i1s compatible
with most HP 3325A HP-IB mnemonics.
INTERFACE FUNCTIONS: SH1,AH1T6,
L4, SR1,R8L1,PPO,DC1,DT1,CO ET.
TYPICAL SWITCHING TIMES (EX-
CLUSIVE OF PROGRAMMING TIME):
Frequency (to within +10ppm):

<10 ms for a 100 kHz step,
<25msforatMHz step,

<70 msfora10 MHz step

Phase (to within +1°): <15 ms.

Amplitude (to within amplitude speci-
fications): < 30 ms.

OPTIONS

OPTION 001 HIGH STABILITY
FREQUENCY REFERENCE

Improves frequency stability and inte-
grated phase noise characteristics.

STABILITY: +5x10-8week, after
72 hours continuous operation,
+1x10-7/mo. after 15 days continuous
operation.

WARM-UP TIME: Reference will be within
+1x10 7 of final value 15 minutes after
turn-on at 25°C for an off time of 24 hours.

PHASE NOISE: see Sine Wave Spectral
Purity section on page 10.

OPTION 002 HIGH VOLTAGE OUTPUT

Increases output level by a factor of 4 and
expands the allowable DC offset range
The following specifications apply to the
Channel A and Channel B outputs in all
modes with the internal combiner off.
FREQUENCY RANGE: DC to 1 MHz.
OUTPUT IMPEDANCE:

DCto 50 kHz: <2Q.

50 kHz to 1 MHz: <10Q.

AMPLITUDE:

Range: 4 mV to 40 Vpp into 1 k @ load
with <200 pF, without DC offset. Levels
are 4 times the standard instrument
ranges. Amplitude is entered in peak-to-
peak units only.

Accuracy: < +12% of peak-to-peak
value for sine, square, and pulse for
400 mV to 40 Vpp values.

SINE WAVE HARMONIC DISTORTION:
Harmonically related signals will be less
than the following levels relative to the fun-
damental, into 1K @, no DC offset.

40.00 Vpp ~2 12 50 khHz
12.6avpp — —L2dB =65dB _
womvpp 2008 ~7508
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SQUARE WAVE AND PULSE
CHARACTERISTICS:

Rise/fall time: <150 ns, 10% to 90% at
full output with 1 k €, 200 oF load.
Overshoot: <10% of peak-to-peak ampli-
tude at full output with 1 kQ, 200 pF load.
DC ONLY AND DC OFFSET
CHARACTERISTICS:

DC Only Range: Oto +20V

DC Offset Range: + 20 Vindependent of
the AC amplitude range. DC + AC peak
must be less than 20 V.

DC Offset Accuracy: +100 mV + 1% of
setting

OUTPUT COMBINER: The following
specifications apoly when Channel A'and
B are combined on the Channel A output
{Channel B output is off). The combiner
may be used in the Two-Channel, Two-
Phase and Two-Tone modes. DC offset is
automatically set to 0 V when the combiner
ison

INTERMODULATION DISTORTION:
Third-orcer intermodulation products will
be less than the following levels relative to
the higher of the fundamentals (sine wave
only). Both channels must be in the indi-
cated frequency tand with a minimum fre-
quency separation of 10 Hz.

ACCESSORIES AVAILABLE:

15507A Ground Isolator for breaking sig-
nal grounds between input and output
connectors, thereby isolating a connector
from the chassis ground.

11048C 50 Ohm Feed Thru Termination for
terminating outputs in 50Q.

11652 - 60009 50 Ohm BNC Power Split-
ter, 11667A 50 Ohm Type N Power Splitter
for use in external and multiphase
calibration.

03326 — 84401 Service Accessory Kit for
trouble-shooting and repair of the 3326A.
includes extender boards and cables.
9211 - 2656 Transit Case for rugged pro-
tection, transportation, and storage.

RELATED EQUIPMENT

1980B Oscilloscope Measurement Sys-
tem (DC to 100 MHz)

3561A Dynamic Signal Analyzer
(125 pHz 10 100 kHz)

3585A Spectrum Analyzer (20 Hz to
40 MHz)

3586C Selective Level Meter (50 Hz to
32.5 MHz)

20.00 Vpp _10Hz 100kHz 1 MHz ORDERING INFORMATION:

USA List Prices Only
6.32Vpp _ _ —60dB -40dB 3326A Two-Channel

200 mVpp -75dB -55dB Synthesizer $9,200

. _ Option 001 High Stability
MA)k(ItMUM EUTPUT CURRENT: 80 mA Frequency Reference add 650

pear-to-peax. (to retrofit order HP Part

Number 03326-88801)
OPTION 003 REAR PANEL Option 002

MAIN SIGNAL QUTPUTS High Voltage Qutput add 300

Replaces front panel Channel A and B out-
puts with rear panel outputs,

GENERAL

OPERATING ENVIRONMENT:
Temperature: 0°C t0 55°C

Relative Humidity: 95%0. 0°C tc 40°C.
Altitude: <4,572 m (15,000 ft).
STORAGE ENVIRONMENT:

Temperature: —40°Cto +75°C.
Altitude: <15,240 m (50,000 ft).
POWER: 100/120/220/240V, + 5%.
—10%; 48 :0 66 Hz; 120 VA, 150 VA with all
options, 10 VA standby.

WEIGHT: 27 kg (60 Ibs.) net, 37 kg (811bs.)
shipping.

DIMENSIONS: 177 mmH x 425.5mmW
x 497.8 mm D (7' x 16-3/4"" x
19-5/8"").

ACCESSORIES INCLUDED:

1 ea. Operating Manual (HP Part Number
03326 —90000). 1 ea. Service Manual (HP
Part Number 03326 — 20010).

(to retrofit order HP Part
Number 03326-88802)
Option 003 Rear Panel
Main Signal Outputs N/C
(to retrofit order HP Part
Number 03326-88803)

Option 907

Front Handle Kit add 60
(to retrofit order HP Part
Number 5061-0090)

Option 908 Rack Flange Kit add 35
(to retrofit order HP Part
Number 5061-0078)

Option 909 Rack Flange

and Front Handle Kit
(to retrofit order HP Part

Number 5061-0084) add 90
Option 910
Extra Operating Manual add 100
Option 814
Delete Service Manual less 115
15507A Ground Isolator 275
11048C 50 Ohm Feed Thru
Termination 30
9211-2656 Transit Case 540

03326-84401 Service Accessory Kit 250

B5
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A

CROSS REFERENCE TO CHAPTER 1
OPERATION AND REFERENCE

PPENDIX C

Key/Connector/Indicator/Key Block

AMPTD key . .. .
ASGN ZERO ¢ key . . .
AUTO key . .. .
A-AMPTD MOD IN connecwr
A-EXT PHASE CAL IN connector
A-PHASE MOD IN/SYNC PM IN connector
BACK SP key .

BUS ADRS key . .
B-AMPTD MOD IN connector .
B-EXT PHASE CAL IN/ MULTI PHASE
REF IN connector

B-PHASE MOD IN connector
CALIBRATION block .
CALIBRATION INPUTS

CH A indicator
CH A key ... AU
CH A OUT OPT 003 connector ...........
CH A output .

CH B indicator .. ...
CH B key .
CH B OUT OPT 003 oonnector .
CH B output .
CHAN key . . ...
CLEAR MEM key .. R
CLR DISCRETE key...........

CLR @ OFS Key ..o o

CNTR FREQ key ... ...

COMBINED Key .. oo

CONT key .
DATA block

DC OFFSET key .
DC indicator e
DISCRETE key .............
DUTY CYCLE key........
ENTRY block

EXT AM indicator .
EXT PM indicator ... .. . .

EXT REF indicator .. .. S
EXT TRIG IN connector ....... ..
EXTERNAL indicator. . .. .. e

FREQ key ... ........... ... ....
FREQUENCY REFERENCE INPUT/OUTPUT
FRONT PANEL QUTPUTS .
FUNCTION block

HP-IB connector

HP-IB STATUS block . ...
HY key
HV-A indicator ...
HV-B indicator
INSTR PRESET key
INSTR STATE block
INT AM indicator e
INT PM indicator . ... .. e
INTERNAL indicator .

| 4-48

1-66

LISTEN indicator ............ C...........1588
LOCALKkey .. ............... e .1-58
MANUAL key .. . .. 1-56
MARKER OUT connector ..1-60
MKR FREQ key e 134
MKR—CF key B .1-38
MODE block .. ... ... ... Lo 18
MODE key . . P R
MODIFY block ... .. P 1-18
MODULATION block . ... .. 1-44
MODULATION keys . 1-44
MULTIPHASE indicator ................ .~ 1-55
MODULATION INPUTS . . 1-48
ON/OFF key ... ............... e 1-18
PHASE key ... ... .. ..... .. o .. 126
POWER KEY . ... ........... 12
PULSE indicator ............ .. o110
RCL DISCRETE key .. 1-39, 1-51
RECALL key R ... 150
REMOTE indicator ....... S ..........1-B8
RESET SWEEP key .. ... ... .. Cooo0 136, 1-41
Rotary knob .. ... . 1-18
SAVE key . . .. P 1-50
SAVE DISCRETE key ............... 1-40, 1-51
SELECT key . .. A S, 183
SELF TEST key. ......... ..1-57
SINGLE key C.o.o...01-30, 141
SPAN key .. R S.......1-36
SRQindicator . ....... ... ... 1-58
START FREQ key . ... . .. o 1-32
STATUS block. . ... ... ... . 1-14
STOP FREQKey . . ... ... ... i ..1-33
SYNC A output ..1-63
SWEEP ... .. o .1-29
TALK indicator . ...... .. ... .. ... .. .. ... ...1-68
TIME key . .. o134, 141
TRIANGLE key . ............ .. e 1-35
X-DRIVE connector. . ... . ... e ... 162
Z-BLANK TTL connector . JE 1-61
1, 2, 5, 10 MHz REF IN connector . ... ..........1-66
2 CHANNEL indicator . .. 1-7
2 PHASE indicator P 1-8
2 TONE indicator .. ........ e 1-9
10 MHz OUT connector . ............ ...1-66
10 MHz OVEN OUTPUT Option 001 connector ..1-66
20-33 MHz B-L.O. OUTPUT connector . ... .......1-64
(AB) SYNC PM indicator ... . .. . C......1-48
¢ OFFSET indicator ..., . .. 1-27
% AM/PM DEV key ... ..... R 1-45, 1-47
— key JR 1-18
—K8Y . ... 1419
~ indicator .. ... ..o L1412
Muindicator. . ... 1-13



See
Other
Side



n STATUS

Display panel displays frequency (up to 11 digits),
amplitude, phase offset, dc offset, sweep fre-
quenciés and time, marker frequency, and
HP-1B address values, as well as error messages.

CHAN key selects channel for display and mod-
ification.

CH A and CH B indicators indicate channel se-
lected for display and modification

HV-A and HV-B indicators illuminate when the
high voltage option is enabled.

¢ OFFSET indicator illuminates when a phase
offset exists for channel B relative to channel A.

EXT REF indicator illuminates when the
HP 3326A is operaling with an external frequen-
cy reference or high stability frequency option
(Option 001)

B o

Frequency, amplitude, offset, time, phase, duty
cycle, modulation level, memory location, and
HP-IB address values are entered with the nu-
meric keypad followed by a units suffix.

BACK SP key removes the least significant digit
from the display during data entry.

n HP-IB STATUS

REMOTE, LISTEN, TALK, and SRQ status indi-
cators provide an indication of HP-IB operation.

LOCAL key switches HP 3326A control from
remote operation to front panel operation unless
local lockout is in effect

BUS ADRS key enables display or modification
of the HP-IB address stored in nonvolatile
memory

n SWEEP

CONT and SINGLE keys select either contin-
uous or single frequency sweeps. During discrete
frequency sweeps, the SINGLE key steps through
the sweep elements.

START FREQ and STOP FREQ keys allow en-
try or modification of the frequency sweep start
and stop frequencies.

MKR—CF key centers the sweep span around
the marker frequency. =

CNTR FREQ and SPAN keys allow entry or mod-
ification of the frequency sweep start and stop
frequencies in terms of sweep center frequency
and sweep span

A CAUTION

The maximum peak voltage (ac + dc)
that can be safely applied between the
hassis and the outer conductor of the
P 3326A input and output connectors
is + 42 Vpk.

MKR FREQ key allows entry or modification of
a marker frequency.

TIME key allows entry or modification of the fre-
quency sweep sweep time. For discrete frequen-
cy sweeps, time is the dwell time for each
discrete frequency sweep element.

RESET SWEEP key resets the frequency sweep
circuits.

TRIANGLE key selects triangle (indicator illum-
inated) or ramp (indicator extinguished) linear fre-
guency sweeps. The ramp sweep function
sweeps from start to stop frequency, while the
triangle sweep function sweeps from start to stop
to start frequencies :

DISCRETE key enables discrete frequency
sweeps (frequency hopping). Discrete frequency
sweeps sequence through the discrete frequen-
cy sweep elements stored with the SAVE DIS-
CRETE key.

l ENTRY

FREQ key allows eniry or maodification of fre-
quency values.

AMPTD key allows entry or modification of am-
plitude values

DUTY CYCLE key allows entry or modification
of the square wave duty cycle.

% AM/PM DEV key allows entry or modification
of percent of AM modulation or PM deviation

PHASE key allows entry or modification of phase
values

DC OFFSET key allows entry or modification of
dc offset values.

ASGN ZERO ¢ key assigns a zero value to phase
offset without changing the phase of the output.

CLR ¢ OFS key restores the channel B phase

offset value without changing the phase of the
output.

n INSTR STATE

INSTR PRESET key sels the following setup:

Mode 2 CHANNEL
Combined operation Off
Frequency A and B 1000 Hz
Amplitude A and B 100 mVpp
Phase 0°
Duty cycle 50 %
DC ofiset A and B ov
Modulation Off
Modulation level 30%
Sweep Off
Ramp
13 MHz span
1 8. sweep
6.5 MHz marker
Function A and B Sine wave
High voltage Off
Calibration Internal
Autocalibration Off

. SAVE and RECALL keys save and recall setups
! from nonvolatile memory registers 0 - 9

Register 0 contains the last setup prior to remov-
ing power.

CLR DISCRETE key erases all discrete frequen-
cy sweep elements stored in memory.

nlowsmsmﬁ

" POWER KEY applies power to the entire
| HP 3326A when ON (depressed). In STBY, power
|4 is applied only to the high stability frequency ref-
|, erence option (Option 001) when the HP 3326A
| is connected to a suitable power source

{ CLEAR MEM key clears the contents of internal
{l memory if the key is held down when power is
|l applied.

:V, SHIFT key enables the front panel keys to select
|| the alternate functions printed in blue.

3 n MODIFY

, Rotary knob modifies frequency, amplitude,

phase, offset, duty cycle, modulation level and
time values when enabled by arrow keys or ON

i1 key

— and — keys enable the rotary knob and select
" display (flashing) digit modified.

ONIOFF key enables and disables the modify
function and flashing digit

n MODULATION

Modulation keys select internal and external AM
and PM sources. Internal modulation uses chan-
nel B to modulate channel A. External modula-
tion inputs are on the rear panel.

INT AM, INT PM, EXT AM, EXT PM, and (AB)
SYNC PM indicators illuminate to indicate the

type of modulation selected with the modulation
keys.

n CALIBRATION

MANUAL key initiates an HP 3326A calibration

AUTO key enables automatic calibration.

INTERNAL, EXTERNAL, and MULTIPHASE
indicators illuminate to indicate the phase calibra-
tion source selected with the SELECT key

SELECT key selects the HP 3326A phase calibra-
tion source. Multiphase and external phase cali-
bration inputs are on the rear panel.

SELF TEST key initiates a self test.

B oo

MODE key selects the 2 CHANNEL, 2 PHASE,
2 TONE, or PULSE operating modes. The 2
CHANNEL mode provides two independent

sources, the 2 PHASE mode provides two track-
ing sources with a phase offset, the 2 TONE
mode provides two tracking sources with a fre-
guency offset, and the PULSE mode provides a
pulsé signal and its complement.

2 CHANNEL, 2 PHASE, 2 TONE, or PULSE in-
dicators illuminate to indicate the the mode
selected

COMBINED key combines channel A and B to
produce a composite output at channel A.

n FUNCTION

CH A and CH B keys select the function outputs
for each channel

~, ™, and DC indicators indicate function sel-
ected with CH A and CH B keys.

HV keys enable the high voltage option for low
impedance outputs with levels up to 40 Vpp.

m FRONT PANEL OUTPUTS

SYNC A output provides a TTL square wave with
same frequency as channel A. SYNC A output im-
pedance is 50 @

CH A and CH B outputs provide standard im-
pedance of 50 . High voltage output impedance
is less than 2 02 to 50 kHz and less than 10 {1 to
1 MHz

MODIFY n .

n HP-IB STATUS K

3326A TWO CHANNEL SYNTHESIZER
MEWLETTsPACKARD

HFP-1B STATUS

n INSTR STATE

POWER/SHIFT

& mwors 3 umm

MODULATION n

CALIBRATION

AL
EAwAL g

LA &

FUNCTION

FRONT PANEL OUTPUTS IE'




1 MODULATION INPUTS

A-AMPTD MOD IN and B-AMPTD MOD IN con-
nectors provide the input to externally modufate
the amplitude of the channel A and B outputs
(100 kHz maximum moduiation frequency). 1 Vdc
(-1 Vdc for channel B) corresponds to 100%
modulation.

A-PHASE MOD IN/SYNC PM IN and B-PHASE
MOD IN connectors provide the input to exter-
nally phase modulate the channel A and B out-
puts (5 kHz maximum modulation freguency). =1
Vdc corresponds to + 360° moedulation.

2 CALIBRATION INPUTS

A-EXT PHASE CAL IN and B-EXT PHASE CAL
IN/ MULTI ¢ REF IN connectors ailow the
HP 3326A to sense phase externally for an ex-
ternal or muitiphase calibration. These inputs re-
quire a 1 kHz to 13.1 MHz signal with an
amplitude of 3 to 10 Vpp.

32 CHANNEL OUTPUTS

CH A OUT OPT 003 and CH B OUT OPT 003
are optional rear panel outputs for channet A and
B.

4 FREQUENCY REF INPUT/OUTPUT

1, 2, 5, 10 MHz REF IN connector aflows the
HP 3326A to phase-iock to a stabie frequency
reference. This input is referenced to chassis
ground.

10 MHz OUT connector provides 10 MHz square
wave (<3 dBm 50 @) as a frequency reference
for other instruments. This output is referenced
to chassis ground.

10 MHz OVEN OUTPUT Option 001 provides a
high stability frequency reference when con-
nected to 1, 2, 5, 10 MHz REF IN. The 10 MHz
OVEN OUTPUT is a square wave (< 3 dBm
50 ). This output is referenced to chassis
ground.

#78°  20-33 MHz B-L.0. OUTPUT
20-33 MHz B-L.O. OUTPUT provides an output

offset from the channel B frequency by 20 MHz.
This output is referenced to chassis ground.

6 MARKER OUT

MARKER OUT TTL level signal provides a neg-
ative going transition at the frequency entered
with the MKR FREQ key.

4 FREQUENCY REF INPUT/OUTPUT

5. 20-33 MHz B-L.O. OUTPUT

6 MARKER OUT

7. EXT TRIG INPUT

EXT TRIG IN allows external triggering of
sweeps on negative edge transition of a TTL
signal.

8" X-DRIVE/Z-BLANK OUTPUTS

X-DRIVE provides linear 0 to <10 V ramp pro-
portional to sweep time.

Z-BLANK TTL output drops low at start of sweep
during frequency sweeps, capable of sinking cur-
rent (100 mA maximum) from a positive source.

9% HP-IB

HP-1B connector allows remote operation of the
HP 3326A with an external controller. This con-
nector is referenced to chassis ground.

MODULATION INPUTS 1

CALIBRATION INPUTS 2

CHANNEL OUTPUTS 3

TRIGGER INPUT 7

X DRIVE/Z BLANK 8

HPIB 9

APPENDIX C
QUICK REFERENCE

This quick reference foldout contains abbreviated
operating information for the HP 3326A. Included in this
section is a brief description of the HP 3326A front and
rear panels.



[b W HEWLETT OPERATING MANUAL CHANGES
ﬂ PACKARD Mcodel Number: 3326A

Manual Print Date: Sept. 1984
Manual Part Number: @3326~-90000

| New or Revised Item

This supplement contains important information for correcting manual errors
and for updating the marmual to instruments containing improvements made after
printing of the manual.

To use this supplement:
1. Make all Manual ADDENDA and ERRATA changes.

2. Make all additional changes that pertain to your instrument serial
number only.

ERRATA
HP-IB INTRODUCTORY OPERATING GUILE

Appendix A, Page 12. Change the DCLR front panel control description from
"RST DISCRETE" to "CLR DISCRETE".

HP-IB QUICK REFERENCE GUIDE

Page 7, Table 1. In the INSTR STATE BLOXX section, change "RST DISCRETE" to
"CLR DISCRETE" and "CLR" to "DCLR".

ADDENDA
OPERATION AND REFERENCE MANUAL

Chapter 3, Page 3-1@, Figure 3-2. Add "30 In 2 TONE mode with channel B high
voltage option enabled, channel B frequency camnot track change to channel A
frequency". '

CHANGE NUMBER 1 for all instruments.
INSTALLATION MANUAL

Page INSTALLATION - 2, Figure 2. Change the 220 V/240 V fuse type to 2 A 250
V NORMAL BIOW, and fuse part number to 2119-g002.

Page INSTALLATICON - 1, POWER REQUIREMENTS paragraph. Change the "220 VA"
power rating to "29¢ VA" and the "15 VA" power rating to "1¢€ VA".

OPERATING AND REFERENCE MANUAL

Chapter 1, Page 1-11l. After the third sentence of the Cambined Operation
paragraph, add: "When COMBINED operation is enabled, either a DC function, or
a high voltage output may be selected."

Appendix B, Page B2. Change the notes for Sine/Sine Outputs table to "1 =
Both amplitude levels"” and "2 = Both amplitude levels".

17 October 1984 Supplement A for 03326=9ULU0
Page 1 of 2



Appendix B, Page B2. Change the notes for Square/Square Outputs table to "l =
Both amplitude levels" and "2 = Both amplitude levels".

Appendix B, Page B4. Change the last line of the EXTERNAL REFERENCE INPUT
specification to "is +10/0C" (one degree per degree centigrade.

Appendix B, Page B4. Change the page reference in the PHASE NOISE
specification to "Bl".

Appendix B, Page B5. Change the POMER specificatione to "100/120/220/24cV,
+5%, -10%, 48 to 66 Hz, 126 VA, 299 VA with all options, 1@@ VA standby."

17 October 1984 Supplement A for ©@3326-90000
Page 2 of 2



Product Line Sales/Support Key

Key Product Line
A Analyticat
CM Components
C Computer Systems Sales only
CH Computer Systems Hardware Sales and Services
CS Computer Systems Software Sales and Services
E Electronic Instruments & Measurement Systems
M Medical Products
MP Medical Products Primary SRO
MS Medical Products Secondary SRO
P Personal Computation Products
Sales only for specitic product line
Support only for specific product line

IMPORTANT: These symbols designate general product line capability. They do not
insure sales or support availability for all products within a line, at all locations.
Contact your local sales office for information regarding locations where HP support
Is available for specific products.

HP distributors are printed in italics.

HEADQUARTERS OFFICES
If there is no sales office listed for your area, contact one of these
headquarters offices.

NORTH/CENTRAL AFRICA
Hewlett-Packard S.A.

7, Rue du Bois-du-Lan®

CH-1217 MEYRIN 2, Switzerland

Tel: (022) 83 12 12

Telex: 27835 hpse

Cable: HEWPACKSA Geneve

ASIA

Hewlett-Packard Asia Ltd.

6th Fioor, Sun Hung Kai Centre
30 Harbour Rd.

OTHER EUROPE
Hewlett-Packard S.A.

P.O. Box

150, Rte du Nant-D’Avril
CH-1217 MEYRIN 2, Switzerland
Tel: (022) 83 8111

Telex: 22486 hpsa

Cable: HEWPACKSA Geneve

MEDITERRANEAN AND
MIDDLE EAST
Hewlett-Packard S.A.

G.P.0. Box 795 Mediterranean and Middle East
HONG KONG Operations
Tef: 5-832 3211 Atrina Centre

32 Kifissias Ave.
Paradissos-Amarousion, ATHENS
Greece

Tel: 682 88 11

Telex: 21-6588 HPAT GR

Cable: HEWPACKSA Athens

EASTERN USA
Hewlett-Packard Co.
4 Choke Cherry Road
ROCKVILLE, MD 20850
Tel: (301) 258-2000

MIDWESTERN USA
Hewlett-Packard Co.

5201 Tollview Drive

ROLLING MEADOWS, IL 60008
Tel: (312) 255-9800

SOUTHERN USA
Hewlett-Packard Co.
2000 South Park Place
P.0. Box 105005
ATLANTA, GA 30348
Tel: (404) 955-1500

WESTERN USA
Hewlett-Packard Co.
3939 Lankershim Blvd.
P.0. Box 3919

LOS ANGELES, CA 91604
Tel: (213) 506-3700

OTHER INTERNATIONAL
AREAS

Hewlett-Packard Co.
Intercontinental Headquarters
3495 Deer Creek Road

PALO ALTO, CA 94304

Tel: (415) 857-1501

Telex: 034-8300

Cable: HEWPACK

After Jan. 1, 1984

47th Floor, China Resources Bldg.
26 Harbour Rd., Wanchai

HONG KONG

Telex: 66678 HEWPA HX

Cable: HEWPACK HONG KONG

CANADA

Hewlett-Packard (Canada) Ltd.
6877 Goreway Drive
MISSISSAUGA, Ontario L4V 1M8
Tel: (416) 678-9430

Telex: 610-492-4246

EASTERN EUROPE
Hewlett-Packard Ges.m.b.h.
Lieblgasse 1

P.0.Box 72

A-1222 VIENNA, Austria
Tet: (222) 2365110

Telex: 13 4425 HEPA A

NORTHERN EUROPE
Hewlett-Packard S.A.
Uilenstede 475

P.0.Box 999

NL-1180 AZ AMSTELVEEN
The Netherlands

Tel: 20 437771

SOUTH EAST EUROPE
Hewlett-Packard S.A.

7, Rue du Bois-du-Lan
CH-1217 MEYRIN 2, Switzerland
Tel: (022) 83 12 12

‘Telex: 27835 hpse

Cabie: HEWPACKSA Geneve

SALES & SUPPORT OFFICES

Arranged alphabetically by country

ANGOLA

Telectra

Empresa Técnica de Equipamentos
R. Barbosa Rodrigues, 41-1 DT.
Caixa Postal 6487

LUANDA

Tel: 35515,355 16

EP

ARGENTINA
Hewiett-Packard Argentina S.A.
Avenida Santa Fe 2035
Martinez 1640 BUENOS AIRES
Tel: 798-5735, 792-1293
Telex: 17595 BIONAR

Cable: HEWPACKARG
AECHCSP

Biotron SA.CIM. el

Av Paseo Colon 221, Piso 9
1399 BUENOS AIRES

Tel: 30-4846, 30-1851
Telex: 17595 BIONAR

M

AUSTRALIA

Adelaide, South Australia
Office

Hewlett-Packard Australia Ltd.
153 Greenhill Road

PARKSIDE, S.A. 5063

Tel: 272-5911

Telex: 82536

Cable: HEWPARD Adelaide

A* CH.CM, EMSP-

Brisbane, Queensland Office
Hewlett-Packard Australia Ltd.

10 Payne Road

THE GAP, Queensland 4061

Tel: 30-4133

Telex: 42133

Cable: HEWPARD Brisbane
A,CH,CMEM,P

Canberra, Australia
Capital Territory
Office -

Hewlett-Packard Australia Ltd.
121 Wollongong Street
FYSHWICK, A.C.T. 2609

Tel: 80 4244

Telex: 62650

Cable: HEWPARD Canberra
CH,CME P

Melbourne, Victoria Office
Hewlett-Packard Australia Ltd.
31-41 Joseph Street

BLACKBURN, Victoria 3130

Tel: 895-2895

Telex: 31-024

Cable: HEWPARD Melbourne
A,CH,CM,CS,EMS,P

Perth, Western Australia
Office

Hewlett-Packard Australia Lid.
261 Stirling Highway
CLAREMONT, W.A. 6010

Tel: 383-2188

Telex: 93859

Cable: HEWPARD Perth
A,CH,CM,EMS,P

Sydney, New South Wales
Office

Hewiett-Packard Australia Ltd.
17-23 Talavera Road

P.0. Box 308

NORTH RYDE, N.S.W. 2113

Tel: 887-1611

Telex: 21561

Cable: HEWPARD Sydney
A,CH,CM,CS EMS,P

AUSTRIA
Hewlett-Packard Ges.m.b.h.
Grottenhofstrasse 94
A-8052 GRAZ

Tel: (0316) 291 5 66
Telex: 32375,

CHE

Hewlett-Packard Ges.m.b.h.
Lieblgasse 1

P.0. Box 72

A-1222 VIENNA

Tel: (0222) 23 65 11-0
Telex: 134425 HEPA A
A,CH,CM,CS,E,MS P

BAHRAIN

Green Salon

P.O. Box 557
Manama

BAHRAIN

Tel: 255503-255950
Telex: 84419

P

Wael Pharmacy

P.0. Box 648
BAHRAIN

Tel: 256123

Telex: 8550 WAEL BN
E£ECM :

BELGIUM )
Hewlett-Packard Belgium S.A/N.V.
Blvd de la Woluwe, 100
Woluwedal

B-1200 BRUSSELS

Tel: (02) 762-32-00

Telex: 23-494 paloben bry
A,CH,CM,CS,EMPP

BRAZIL

Hewlett-Packard do Brasil 1.e.C. Ltda.
Alameda Rio Negro, 750
Alphaville

06400 BARUERI SP

Tel: (011) 421.1311

Telex: (011) 33872 HPBR-BR
Cable: HEWPACK Sao Paulo
A,CH,CM,CS EM,P
Hewlett-Packard do Brasil l.e.C. Ltda.
Avenida Epitacio Pessoa, 4664
22471 RIQ DE JANEIRO-RJ

Tel: (021) 286.0237

Telex: 021-21905 HPBR-BR
Cable: HEWPACK Rio de Janeiro
A,CH,CM,E MS,P*

ANAMED I.C.El Ltda.

Rua Bage, 103

04012 SAO PAULO

Tel: (011).570-5726

Telex: 021-21905 HPBR-BR

M

O



a
&

SALES & SUPPORT OFFICES

Arranged alphabetically by country

CANADA

Alberta

Hewlett-Packard (Canada) Lid.
3030 3rd Avenue N.E.
CALGARY, Alberta T2A 677
Tel: (403) 235-3100
A,CH,CME* MS,P*
Hewlett-Packard (Canada) Ltd.
11120A- 178th Street
EDMONTON, Alberta T5S 1P2
Tel: (403) 486-6666
A,CH,CM,CS,EMS,P

British Columbia
Hewlett-Packard (Canada) Lid.
10691 Shellbridge Way
RICHMOND,

British Columbia V6X 2W7
Tel: (604) 270-2277

Telex: 610-922-5059
A,CH,CM,CS,E* MS,P*

Manitoba

Hewlett-Packard (Canada) Ltd.
380-550 Century Street
WINNIPEG, Manitoba R3H 0Y 1
Tel: (204) 786-6701
A,CH,CM,EMS,P*

Nova Scotia

Hewlett-Packard (Canada) Ltd.
P.0. Box 931

900 Windmill Road

DARTMOUTH, Nova Scotia B2Y 326
Tel: (302) 469-7820

CH,CM,CS,E* MS,P*

Ontario

Hewlett-Packard (Canada) Ltd.
3325 N. Service Rd., Unit 6
BURLINGTON, Ontario P3A 2A3
Tel: (416) 335-8644

CSM*

Hewlett-Packard (Canada) Ltd.
552 Newbold Street

LONDON, Ontario N6E 2S5
Tel: (519) 686-9181
ACH,CME* MS,P*
Hewlett-Packard (Canada) Lid.
6877 Goreway Drive
MISSISSAUGA, Ontario L4V 1M8
Tel: (416) 678-9430
A,CH,CM,CS,EMP,P
Hewlett-Packard (Canada) Lid.
2670 Queensview Dr.
OTTAWA, Ontario K2B 8K1
Tel: (613) 820-6483
A,CH,CM,CS,E* MS,P*
Hewlett-Packard (Canada) Lid.
220 Yorkland Blvd., Unit #11
WILLOWDALE, Ontario M2J 1R5
Tel: (416) 499-9333

CH

Quebec

Hewlett-Packard (Canada) Ltd.
17500 South Service Road
Trans-Canada Highway
KIRKLAND, Quebec H9J 2M5
Tel: (514) 697-4232
A,CH,CM,CS,EMP.P*
Hewlett-Packard (Canada) Ltd.
Les Galeries du Vallon

2323 Du Versont Nord

STE. FOY, Quebec G1N 4C2
Tel: (418) 687-4570

CH

CHILE

Jorge Calcagni y Cia. Ltda.
Av. ltalia 634 Santiago
Casilla 16475

SANTIAGO 9

Tel: 222-0222

Telex: Public Booth 440001
ACMEM

Olympia (Chile) Ltda.

Av. Rodrigo de Araya 1045
Casilla 256-V

SANTIAGO 21

Tel: (02) 22 55 044

Telex: 240-565 OLYMP CL
Cable: Olympiachile Santiagochile
CHCSP

CHINA, People’s Republic of
China Hewlett-Packard Rep. Office
P.0. Box 418

1A Lane 2, Luchang St

Beiwei Rd., Xuanwu District

BEIJING

Tel: 33-1947, 33-7426

Telex: 22601 CTSHP CN

Cable: 1920

A,CH,CM,CS,E P

COLOMBIA
Instrumentacién

H. A. Langebaek & Kier S.A.
Carrera 4A No. 52A-26
Apartado Aereo 6287
BOGOTA 1, D.E.

Tel: 212-1466

Telex: 44400 INST CO
Cable: AARIS Bogota
CMEM

Casa Humbold! Ltda.
Carrera 14, No. 98-60
Apartado Aereo 51283
BOGOTA 1, D.E.

Tel: 256- 1686

Telex: 45403 CCAL CO.
A

COSTA RICA

Cientifica Costarricense S.A.
Avenida 2, Calle 5

San Pedro de Montes de Oca
Apariado 10159

SAN JOSE

Tel: 24-38-20, 24-08- 19
Telex: 2367 GALGUR CR
CM.EM

CYPRUS

Telerexa Lid.

P.0. Box 4809

14C Stassinos Avenue
NICOSIA

Tel: 62698

Telex: 2894 LEVIDO CY
EMP

DENMARK
Hewleft-Packard A/S
Datavej 52

DK-3460 BIRKEROD
Tel: (02) 81-66-40
Telex: 37409 hpas dk
A,CH,CM,CS,EMS,P
Hewlett-Packard A/S
Rolighedsvej 32
DK-8240 RISSKOV, Aarhus
Tel: (06) 17-60-00
Teiex: 37409 hpas dk
CHE

DOMINICAN REPUBLIC
Microprog S.A.

Juan Tomé4s Mejla y Cotes No. 60
Arroyo Hondo

SANTO DOMINGO

Tel: 565-6268

Telex: 4510 ARENTA DR (RCA) P

ECUADOR

CYEDE Cia. Ltda.
Avenida Eloy Alfaro 1749
Casilila 6423 CC/

oQuITo

Tel: 450-975, 243-052
Telex: 2548 CYEDE ED
CMEP

Hospitalar S.A.

Robles 625

Casilla 3590

QuITo

Tel: 545-250, 545-122
Telex: 2485 HOSPTL ED

Cable: HOSPITALAR-Quito
M

EGYPT

International Engineering Associates
24 Hussein Hegazi Street
Kasr-el-Aini

CAIRO

Tel: 236829, 21641
Telex: IEA UN 93830
CHCS.EM

EGYPOR

P.0.Box 2558

42 £l Zahraa Street
CAIRO, Egyp!

Tel: 65 00 21

Telex: 93 337

P

EL SALVADOR
IPESA de El Salvador S.A.
29 Avenida Norte 1216
SAN SALVADOR

Tel: 26-6858, 26-6868
Telex: 20539 IPESASAL
A CHCM.CS.EP

FINLAND
Hewlett-Packard Oy
Revontulentie 7

PL 24

SF-02101 ESPOO 10
Tet: (90) 4550211
Telex: 121563 hewpa sf
CH,CM,CS,P
Hewlett-Packard Oy
(Olarinluoma 7)

PL 24

02101 ESPOO 10
Tel: (90) 4521022
AEMS
Hewlett-Packard Oy
Aatoksenkatv 10-C
SF-40720-72 JYVASKYLA
Tel: (941) 216318
CH

Hewlett-Packard Oy
Kainvuntie 1-C
SF-90140-14 OULU
Tel: (981) 338785
CH

FRANCE
Hewlett-Packard France
Z.). Mercure B

Rue Berthelot

F-13763 Les Milles Cedex
AIX-EN-PROVENCE

Tel: 16 (42) 59-41-02
Telex: 410770F
ACHEMSP*
Hewlett-Packard France
64, rue Marchand Saillant
F-61000 ALENCON

Tel: 16 (33) 29 04 42

Hewlett-Packard France
Boite Postale 503
F-25026 BESANCON

28 rue de la Republique
F-25000 BESANCON
Tel: 16 (81) 83-16-22
CHM

Hewlett-Packard France
13, Place Napoleon il
F-29000 BREST

Tel: 16 (98) 03-38-35
Hewlett-Packard France
Chemin des Mouilles
Boite Postale 162
F-69130 ECULLY Cedex (Lyon)
Tel: 16 (78) 833-81-25
Telex: 310617F
A,CH,CS E MP
Hewlett-Packard France
Tour Lorraine
Boulevard de France
F-91035 EVRY Cedex
Tel: 16 6 077-96-60
Telex; 692315F

E

Hewlett-Packard France

Parc d'Activite du Bois Briard
Ave. du Lac

F-31040 EVRY Cedex

Tel: 16 6 077-8383

Telex: 6823 15F

E

Hewlett-Packard France

5, avenue Raymond Chanas
F-38320 EYBENS (Grenoble)
Tel: 16 (76) 25-81-4 1

Telex: 980124 HP GRENOB EYBE
CH

Hewlett-Packard France
Centre d’Affaire Paris-Nord
Batiment Ampére 5 étage

Rue de la Commune de Paris
Boite Postale 300

F-93153 LE BLANC MESNIL

Tel: 16 (1) 865-44-52

Telex: 211032F

CH,CS,EMS

Hewlett-Packard France

Parc d'Activités Cadera
Quartier Jean Mermoz

Avenue du Président JF Kennedy
F-33700 MERIGNAC (Bordeaux)
Tel: 16 (56) 34-00-84

Telex: 550105F

CH,EMS

Hewlett-Packard France
Immueble “Les 3 B"

Nouveau Chemin de la Garde
ZAC de Bois Briand

F-44085 NANTES Cedex

Tel: 16 (40) 50-32-22

CH**



FRANCE (Cont’d)
Hewlett-Packard France

125, rue du Faubourg Bannier
F-45000 ORLEANS

Tel: 16 (38) 68 01 63

Hewlett-Packard France

Zone Industrielle de Courtaboeut
Avenue des Tropiques
F-91947 Les Ulis Cedex ORSAY
Tel: (6) 907-78-25

Telex: 600048F

A,CH,CM,CS EMP.P
Hewlett-Packard France

Paris Porte-Maillot

15, Avenue de L'Amiral Bruix
F-75782 PARIS CEDEX 16

Tel: 16 (1) 502-12-20

Telex: 613663F

CHMS,P

Hewlett-Packard France

124, Boulevard Tourasse
F-64000 PAU

Tel: 16 (59) 80 38 02

Hewlett-Packard France

2 Aliée de la Bourgonnette
F-35100 RENNES

Tel: 16 (99) 51-42-44
Telex: 740912F

CH,CM,E MS,P*
Hewlett-Packard France
98 Avenue de Bretagne
F-76100 ROUEN

Tel: 16 (35) 63-57-66
CH**CS

Hewlett-Packard France

4 Rue Thomas Mann

Boite Postale 56

F-67033 STRASBOURG Cedex
Tel: 16 (88) 28-56-46
Telex: 89014 1F
CHEMS,P*
Hewlett-Packard France
Le Péripole

20, Chemin du Pigeonnier de la
Cépigre

F-31083 TOULOUSE Cedex
Tel: 16 (61) 40-11-12
Telex: 531639F
A,CH,CSEP*
Hewlett-Packard France

9, rue Baudin

F-26000 VALENCE

Tel: 16 (75) 42 76 16

Hewlett-Packard France
Carolor

ZAC de Bois Briand
F-57640 VIGY (Metz)
Tel: 16 (8) 771 20 22
CH

Hewlett-Packard France
immeuble Péricentre
F-59658 VILLENEUVE D'ASCQ Cedex
Tel: 16 (20) 91-41-25
Telex: 160124F
CH,E,MS,P*

GERMAN FEDERAL
REPUBLIC
Hewlett-Packard GmbH
Geschiftsstelle
Keithstrasse 2-4

D-1000 BERLIN 30

Tel: (030) 24-90-86
Telex: 018 3405 hpbin d
ACHEMP

Hewlett-Packard GmbH
Geschiftsstelle
Herrenberger Strasse 130
D-7030 BOBLINGEN

Tel: (7031) 14-0

Telex:
A,CH,CM,CS,E,MP,P
Hewlett-Packard GmbH
Geschftsstelle
Emanuel-Leutze-Strasse 1
D-4000 DUSSELDORF

Tel: (0211) 5971-1

Telex: 085/86 533 hpdd d
A,CH,CS,EMS,P
Hewlett-Packard GmbH
Geschiftsstelle
Schleefstr. 28a

D-4600 DORTMUND-Aplerbeck
Tel: (0231) 45001
Hewlett-Packard GmbH
Veririebszentrale Frankfurt
Berner Strasse 117
Postfach 560 140
D-6000 FRANKFURT 56
Tel: (0611) 50-04-1
Telex: 04 13249 hpffm d
A,CH,CM,CS EMP,P
Hewlett-Packard GmbH
Geschiftsstelle
Aussenstelle Bad Homburg
Louisenstrasse 115
D-6380 BAD HOMBURG
Tel: (06172) 109-0

Hewlett-Packard GmbH
Geschiftsstelle
Kapstadtring 5

D-2000 HAMBURG 60
Tel: {(040) 63804-1
Telex: 021 63 032 hphh d
A,CH,CS,EMS,P
Hewlett-Packard GmbH
Geschéftsstelle
Heidering 37-39
D-3000 HANNOVER 61
Tel: (0511) 5706-0
Telex: 092 3259
A,CH,CM,E MS,P
Hewlett-Packard GmbH
Geschéftsstelle
Rosslauer Weg 2-4
D-6800 MANNHEIM

Tel: (0621) 70050
Telex: 0462105

ACE

Hewlett-Packard GmbH
Geschéfisstelle
Messerschmittstrasse 7
D-7910 NEU ULM

Tel: 0731-70241
Telex: 0712816 HP ULM-D
ACE"
Hewlett-Packard GmbH
Geschiftsstelle
Ehhericherstr. 13
D-8500 NURNBERG 10
Tel: (0911) 5205-0
Telex: 0623 860
CH,CM,E.MS,P
Hewlett-Packard GmbH
Geschiftsstelle
Eschenstrasse 5
D-8028 TAUFKIRCHEN
Tel: (089) 6117-1
Telex: 0524985
A,CHCMEMSP

SALES & SUPPORT OFFICES IEI

Arranged alphabetically by country ["B

GREAT BRITAIN
See United Kingdom

GREECE

Koslas Karaynnis S.A.

8 Omirou Street

ATHENS 133

Tel: 32 30 303, 32 37 371
Telex: 215962 RKAR GR
A,CH,CM,CS,EM,P

PLAISIO S.A.

G. Gerardos

24 Stournara Street
ATHENS

Tel: 36-11-160

Telex: 221871

P

GUATEMALA

IPESA

Avenica Reforma 3-48, Zona 9
GUATEMALA CITY

Tel: 316627, 314786

Telex: 4192 TELTRO GU
ACH.CM,CS,EMP

HONG KONG
Hewlett-Packard Hong Kong, Ltd.
G.P.0. Box 795

5th Floor, Sun Hung Kai Centre
30 Harbour Road

HONG KONG

Tel: 5-8323211

Telex: 66678 HEWPA HX
Cable: HEWPACK HONG KONG
E,CH,CS,P

CET Ltd.

1402 Tung Wah Mansion
199-203 Hennessy Ad.
Wanchia, HONG KONG

Tel: 5-729376

Telex: 85148 CET HX

cM

Schmidt & Co. (Hong Kong) Lid.
Wing On Centre, 28th Floor
Connaught Road, C.

HONG KONG

Tel: 5-455644

Telex: 74766 SCHMX HX

AM

ICELAND

Elding Trading Company Inc.
Hafnarnvoli-Tryggvagotu
P.0. Box 895

IS-REYKJAVIK

Tel: 1-58-20, 1-63-03

M

INDIA

Computer products are sold through
Blue Star Ltd. All computer repairs and
maintenance service is done through
Computer Maintenance Corp.

Blue Star Ltd.

Sabri Compilex Il Floor
24 Residency Rd.
BANGALORE 560 025
Tel: 55660

Telex: 0845-430
Cable: BLUESTAR
ACH*,CM,CS"* E

Blue Star Ltd.

Band Box House
Prabhadevi

BOMBAY 400 025

Tel: 422-3101

Telex: 011-3751

Cable: BLUESTAR

AM

Blue Star Ltd.

Sahas

414/2 Vir Savarkar Marg
Prabhadevi

BOMBAY 400 025

Tel: 422-6155

Telex: 011-4093

Cable: FROSTBLUE
ACH*.CMCS" . EM

Blue Slar Ltd.

Kalyan, 19 Vishwas Colony
Alkapuri, BORODA, 390 005
Tel: 65235

Cable: BLUE STAR

A

Blue Star Ltd.

7 Hare Street

CALCUTTA 700 001

Tel: 12-01-31

Telex: 021-7655

Cable: BLUESTAR

AM

Blue Star Lid.

133 Kodambakkam High Road
MADRAS 600 034

Tel: 82057

Telex: 041-379

Cable: BLUESTAR

AM

Blue Star Lid.

Bhandari House, 7th/8th Floors
91 Nehru Place

NEW DELHI 110 024

Tel: 682547

Telex: 031-2463

Cable: BLUESTAR
ACH*,CM,CS" EM

Blue Star L1d.

15/16:C Wellesley Rd.
PUNE 411011

Tel: 22775

Cable: BLUE STAR

A

Blue Star Ltd.
2-2-47/1108 Bolarum Rd.
SECUNDERABAD 500 003
Tel: 72057

Telex: 0155-459

Cable: BLUEFROST

AE

Blue Star Ltd.

T.C. 7/603 Poornima
Maruthankuzhi
TRIVANDRUM 695 013
Tel: 65799

Telex: 0884-259

Cable: BLUESTAR

E

Computer Maintenance Corporation
Lid.

115, Sarojini Devi Road
SECUNDERABAD 500 003
Tel: 310-184, 345-774
Telex: 031-2960

CH**
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SALES & SUPPORT OFFICES

INDONESIA

BERCA Indonesia P.T.
P.0.Box 496/Jkt.

J. Abdul Muis 62
JAKARTA

Tel: 21-373009

Telex: 46748 BERSAL IA
Cable: BERSAL JAKARTA
P

BERCA Indonesia P.T.
P.0.Box 2497/Jkt

Antara Bldg., 17th Floor
J. Medan Merdeka Selatan 17
JAKARTA-PUSAT

Tel: 21-344-181

Telex: BERSAL 1A
ACSEM

BERCA Indonesia P.T.
P.O. Box 174/SBY.

J. Kutei No. 11
SURABAYA

Tel: 68172

Telex: 31146 BERSAL SB
Cable: BERSAL-SURABAYA
A EMP

IRAQ

Hewlett-Packard Trading S.A.
Service Operation

Al Mansoor City 98/3/7
BAGHDAD

Tel: 551-49-73

Telex: 212-455 HEPAIRAQ K
CH,CS

IRELAND
Hewlett-Packard Ireland Lid.
82/83 Lower Leeson Street
DUBLIN 2

Tet: 0001 608800

Telex: 30439
A,CH,CM,CS,EM,P

Cardiac Services Ltd.
Kilmore Road

Arlane

DUBLIN 5

Tel: (01) 351820

Telex: 30439

M

ISRAEL

Eldan Electronic Instrument Lid.
P.0.Box 1270

JERUSALEM 91000

16, Ohaliav St.

JERUSALEM 94467

Tel: 533 221, 553 242

Telex: 25231 AB/PAKRD IL

A

Electronics Engineering Division
Motorola Israel Lid.

16 Kremenelski Street

P.0. Box 25016

TEL-AVIV 67899

Tel: 3 88 388

Telex: 33569 Motil IL

Cable: BASTEL Tel-Aviv
CH.CM,CS,EMP

ITALY

Hewlett-Packard Haliana S.p.A
Traversa 99C

Via Giulio Petroni, 19

1-70124 BAR!

Tel: (080) 41-07-44

M

o Arranged alphabetically by country
2

Hewlett-Packard Italiana S.p.A.
Via Martin Luther King, 38/Il
1-40132 BOLOGNA

Tel: (051) 402394

Telex: 511630

CH,EMS

Hewlett-Packard ltaliana S.p.A.
Via Principe Nicola 43G/C
1-95126 CATANIA

Tel: (095) 37-10-87

Telex: 970291

CpP

Hewlett-Packard ltaliana S.p.A.
Via G. Di Vittorio 9

1-20063 CERNUSCO SUL NAVIGLIO
(Milano)

Tel: (02) 923691

Telex: 334632
A,CH,CM,CS,E,MP,P
Hewlett-Packard Italiana S.p.A.
Via C. Colombo 49

1-20080 TREZZANO SUL NAVIGLIO
(Milano)

Tel: (02) 4459041

Telex: 322116

CM

Hewlett-Packard Haliana S.p.A.
Via Nuova San Rocco a
Capodimonte, 62/A

1-80131 NAPOLI

Tel: (081) 7413544

Telex: 710698

ACHE

Hewlett-Packard italiana S.p.A.
Viale G. Modugno 33

I-16156 GENOVA PEGLI

Tel: (010) 68-37-07

Telex: 215238

EC

Hewlett-Packard Italiana S.p.A.
Via Pelizzo 15

1-35128 PADOVA

Tel: (049) 664888

Telex: 430315

A,CH,EMS

Hewlett-Packard italiana S.p.A.
Viale C. Pavese 340

1-00144 ROMA EUR

Tel: (06) 54831

Telex: 610514
A,CH,CM,CS E MS P*
Hewlett-Packard Haliana S.p.A.
Via di Casellina 57/C

I-50018 SCANDICCI-FIRENZE
Tel: (055) 753863

Hewlett-Packard ltaliana S.p.A.
Corso Svizzera, 185

I-10144 TORINO

Tel: (011) 74 4044

Telex: 221079

CH,E

JAPAN
Yokogawa-Hewlett-Packard Ltd.
152-1, Onna

ATSUGI, Kanagawa, 243

Tel: (0462) 28-0451

CM,C* E
Yokogawa-Helwet-Packard Lid.
Meiji-Seimei Bldg. 6F

3-1 Hon Chiba-Cho

CHIBA, 280

Tel: 472 25 7701

E,CH,CS

Yokogawa-Hewlett-Packard Ltd.
Yasuda-Seimei Hiroshima Bldg.
6-11, Hon-dori, Naka-ku
HIROSHIMA, 730

Tel: 82-241-0611

Yokogawa-Hewlett-Packard Lid.
Towa Building

2-3, Kaigan-dori, 2 Chome Chuo-ku

KOBE, 650

Tel: (078) 392-4791

CE

Yokogawa-Hewlett-Packard Ltd.
Kumagaya Asahi 82 Bldg

3-4 Tsukuba

KUMAGAYA, Saitama 360

Tel: (0485) 24-6563

CH,CM,E
Yokogawa-Hewlett-Packard Ltd.

Asahi Shinbun Daiichi Seimei Bldg.

4-7, Hanabata-cho
KUMAMOTO,860

Tel: (0963) 54-7311

CH,E
Yokogawa-Hewlett-Packard Lid.
Shin-Kyoto Center Bldg.

614, Higashi-Shiokaji-cho
Karasuma-Nishiiru

Shiokoji-dori, Shimogyo-ku
KYOTO, 600

Tel: 075-343-0921

CHE
Yokogawa-Hewlett-Packard Ltd.
Mito Mitsui Bldg

4-73, Sanno-maru, 1 Chome
MITO, Ibaraki 310

Tel: (0292) 25-7470

CHCME
Yokogawa-Hewlett-Packard Ltd.
Sumitomo Seimei 14-9 Bldg.
Meieki-Minami, 2 Chome
Nakamura-ku

NAGOYA, 450

Tel: (052) 571-5171
CH,CM,CS,E MS
Yokogawa-Hewlett-Packard Ltd.
Chuo Bldg.,

4-20 Nishinakajima, 5 Chome
Yodogawa-ku

OSAKA, 532

Tel: (06) 304-6021

Telex: YHPOSA 523-3624
A,CH,CM,CS,E,MP,P*
Yokogawa-Hewlett-Packard Ltd.
27-15, Yabe, 1 Chome
SAGAMIHARA Kanagawa, 229
Tel: 0427 59-1311

Yokogawa-Hewlett-Packard Lid.
Daiichi Seimei Bldg.

7-1, Nishi Shinjuku, 2 Chome
Shinjuku-ku,TOKYO 160

Tel: 03-348-4611

CH,E
Yokogawa-Hewlett-Packard Ltd.
29-21 Takaido-Higashi, 3 Chome
Suginami-ku TOKYQ 168

Tel: (03) 331-611

Telex: 232-2024 YHPTOK
A,CH,CM,CS,EMP,P*
Yokogawa-Hewlett-Packard Lid.
Daiichi Asano Building

2-8, Odori, 5 Chome
UTSUNOMIYA, Tochigi 320

Tel: (0286) 25-7155

CH,CS,E

Yokogawa-Hewlett-Packard Lid.
Yasuda Seimei Nishiguchi Bldg.
30-4 Tsuruya-cho, 3 Chome
YOKOHAMA 221

Tel: (045) 312-1252

CH,CM.E

JORDAN

Mouasher Cousins Company
P.0. Box 1387

AMMAN

Tel: 24907, 39907

Telex: 21456 SABCO JO
CHEM,P

KENYA

ADCOM Ltd., Inc., Kenya
P.0.Box 30070

NAIROBI

Tel: 331955

Telex: 22639

EM

KOREA

Samsung Electronics HP Division
12 Fl. Kinam Bldg.

San 75-31, Yeoksam-Dong
Kangnam-Ku

Yeongdong P.0. Box 72

SEOUL

Tel: 555-7555, 555-5447
Telex: K27364 SAMSAN
ACHCM,CSEMP

KUWAIT

Al-Khaldiya Trading & Contracting
P.0. Box 830 Safat
KUWAIT

Tel: 42-4910, 41-1726
Telex: 22481 Areeg ki
CHEM

Photo & Cine Equipment
P.0. Box 270 Safat
KUWAIT

Tel: 42-2846, 42-3601
Telex: 22247 Malin kt

P

LEBANON
G.M. Doimadjian
Achrafieh

P.0O. Box 165.167
BEIRUT

Tel: 290293
MP**

Computer Information Systems
P.0. Box 11-6274
BEIRUT

Tel: 89 40 73
Telex: 22258

c

LUXEMBOURG
Hewlett-Packard Belgium S.A/N.V.
Bivd de la Woluwe, 100
Woluwedal

B-1200 BRUSSELS

Tel: (02) 762-32-00

Telex: 23-494 paloben bru
A,CH,CM,CS,E,MP,P

MALAYSIA

Hewlett-Packard Sales (Malaysia)
Sdn. Bhd.

1st Floor, Bangunan British
American

Jalan Semantan, Damansara Heights
KUALA LUMPUR 23-03

Tel: 943022

Telex: MA31011

ACHEM,P*



MAYLAYSIA (Cont’d)
Protel Engineering

P.0.Box 1917

Lot 6624, Section 64

23/4 Pending Road
Kuching, SARAWAK

Tel: 36299

Telex: MA 70904 PROMAL
Cable: PROTELENG

AEM

MALTA

Philip Toledo Ltd.
Nolabile Rd.

MRIEHEL

Tel: 447 47, 455 66
Telex: Media MW 649
EP

MEXICO

Hewlett-Packard Mexicana, S.A.
de C.V.

Av. Periferico Sur No. 8501
Tepepan, Xochimiico

16020 MEXICO D.F.

Tel: 6-76-46-00

Telex: 17-74-507 HEWPACK MEX
ACH,CSEMSP
Hewlett-Packard Mexicana, S.A.
de C.V.

Ave. Colonia del Valle 409

Col. del Valle

Municipio de Garza Garcia
MONTERREY, Nuevo Leon

Tel: 78 42 41

Telex: 038 410

CH

ECISA

José Vasconcelos No. 218

Col. Condesa Deleg. Cuauhtémoc
MEXICO D.F. 06140

Tel: 553-1206

Telex: 17-72755 ECE ME

M

MOROCCO
Dolbeau

81 rue Karatchi
CASABLANCA

Tel: 304 1-82, 3068-38
Telex: 23051, 22822
13

Gerep

2 rue d'Agadir

Boite Postale 156
CASABLANCA

Tel: 272093, 272095
Telex: 23 739

P

NETHERLANDS
Hewlett-Packard Nederland B.V.
Van Heuven Goedhartiaan 121
NL 1181KK AMSTELVEEN

P.0. Box 667

NL1180 AR AMSTELVEEN

Tel: (020) 47-20-21

Telex: 13 216 HEPA NL
A,CH,CM,CS EMP,P
Hewlett-Packard Nederland B.V.
Bongerd 2

NL 2906VK CAPELLE A/D 1USSEL
P.0. Box 41

NL 2900AA CAPELLE A/D 1JSSEL
Tel: (10) 51-64-44

Telex: 21261 HEPAC NL
ACHCSE

Hewlett-Packard Nederland B.V.
Pastoor Petersstraat 134-136
NL 5612 LV EINDHOVEN

P.0. Box 2342

NL 5600 CH EINDHOVEN

Tel: (040) 326911

Telex: 51484 hepae nl
ACH**EM

NEW ZEALAND
Hewlett-Packard (N.Z.) Lid.

5 Owens Road

P.0. Box 26-189

Epsom, AUCKLAND

Tel: 687-159

Cable: HEWPACK Auckland
CH,CMEP*

Hewlett-Packard (N.Z.) Ltd.
4-12 Cruickshank Street
Kilbirnie, WELLINGTON 3

P.0. Box 9443

Courtenay Place, WELLINGTON 3
Tel: 877-199

Cable: HEWPACK Wellington
CH,CM,E,P

Northrop Instruments & Systems Lid.
369 Khyber Pass Road

P.0. Box 8602

AUCKLAND

Tel: 794-091

Telex: 60605

AM

Northrop Instruments & Systems Lid.
110 Mandevifle St.

P.0. Box 8388

CHRISTCHURCH

Tel: 486-928

Telex: 4203

AM

Northrop Instruments & Systems Ltd.
Sturdee House

85-87 Ghuznee Street

P.0. Box 2406

WELLINGTON

Tel: 850-091

Telex: NZ 3380

AM

NORTHERN IRELAND
See United Kingdom

NORWAY
Hewlett-Packard Norge A/S
Folke Bernadottes vei 50
P.0. Box 3558

N-5033 FYLLINGSDALEN (Bergen)
Tel: 0047/5/16 55 40
Telex: 16621 hpnas n
CH,CS,EMS
Hewlett-Packard Norge A/S
Osterndalen 16-18

P.0. Box 34

N-1345 OSTERAS

Tel: 0047/2/17 11 80
Telex: 16621 hpnas n
A,CH,CM,CS,EMP

OMAN

Khimjil Ramdas

P.0. Box 19

MUSCAT

Tel: 722225, 745601
Telex: 3289 BROKER MB MUSCAT
P

Suhail & Saud Bahwan
P.0.Box 169

MUSCAT

Tel: 734 201-3

Telex: 3274 BAHWAN MB

SALES & SUPPORT OFFICES

Arranged alphabetically by country

PAKISTAN

Mushko & Company Lid.
1-B, Street 43

Sector F-8/1

ISLAMABAD

Tel: 51071

Cable: FEMUS Rawalpindi
AEM

Mushko & Company Ltd.
Oosman Chambers
Abdullah Haroon Road
KARACHI 0302

Tel: 524131, 524132
Telex: 2894 MUSKO PK
Cable: COOPERATOR Karachi
AEMP*

PANAMA

Electrénico Balboa, S.A.
Calle Samuel Lewis, Ed. Alfa
Apartado 4929

PANAMA 5

Tel: 63-6613, 63-6748
Telex: 3483 ELECTRON PG
ACMEMP

PERU

Cia Electro Médica S.A.

Los Flamencos 145, San Isidro
Casilla 1030

LIMA 1

Tel: 41-4325, 41-3703

Telex: Pub. Booth 25306
CM.EM,P

PHILIPPINES

The Online Advanced Systems
Corporation

Rico House, Amorsolo Cor. Herrera
Street

Legaspi Village, Makali

P.O. Box 1510

Metro MANILA

Tel: 85-35-81, 85-34-91, 85-32-21
Telex: 3274 ONLINE

ACHCSEM

Electronic Specialists and Proponents
Inc.

690-B Epifanio de los Santos Avenue
Cubao, QUEZON CITY

P.O. Box 26489 Maniia

Tel: 98-96-81, 98-96-82, 98-96-83
Telex: 40018, 42000 ITT GLOBE
MACKAY BOOTH

P

PORTUGAL

Mundinter

Intercambio Mundial de Comércio
SARL.

P.0. Box 2761

Av. Antonio Augusto de Aguiar 138
P-LISBON

Tel: (19) 53-21-31, 53-21-37
Telex: 16691 munter p

M

Soquimica

Av. da Liberdade, 220-2
1298 LISBOA Codex

Tel: 56 21 81/2/3

Telex: 13316 SABASA

P

Telectra-Empresa Técnica de
Equipmentos Eféctricos S.A.R.L.
Rua Rodrigo da Fonseca 103
P.0. Box 2531

P-LISBON 1

Tel: (19) 68-60-72

Telex: 12598

CHCS,EP

2
PUERTO RICO

Hewlett-Packard Puerto Rico

Ave. Mufioz Rivera #101

Esq. Calle Ochoa

HATO REY, Puerto Rico 00918

Tel: (809) 754-7800

Hewlett-Packard Puerto Rico
Calle 272 Edificio 203

Urb. Country Club

RIO PIEDRAS, Puerto Rico

P.0. Box 4407

CAROLINA, Puerto Rico 00628
Tel: (809) 762-7255

ACH,CS

QATAR
Computearbia

P.0. Box 2750
DOHA

Tel: 883555

Telex: 4806 CHPARB
P

Eastern Technical Services
P.0.Box 4747

DOHA

Tel: 329 993

Telex: 4156 EASTEC DH

Nasser Trading & Contracting
P.0.Box 1563

DOHA

Tel: 22170, 23539

Telex: 4439 NASSER DH

M

SAUDI ARABIA
Modern Electronic Establishment
Hewlett-Packard Division
P.0. Box 22015

Thuobah

AL-KHOBAR

Tel: 895-1760, 895-1764
Telex: 671 106 HPMEEK SJ
Cable: ELECTA AL-KHOBAR
CH,CS,EM

Modern Electronic Establishment
Hewlett-Packard Division
P.0. Box 1228

Redec Plaza, 6th Floor
JEDDAH

Tel: 644 38 48

Telex: 4027 12 FARNAS SJ
Cable: ELECTA JEDDAH
CH.CS.EM

Modern Electronic Establishment
Hewlett-Packard Division
P.0.Box 22015

RIYADH

Tel: 491-97 15, 491-63 87
Telex: 202049 MEERYD SJ
CH,CSEM

Abdul Ghani El Ajou

P.0. Box 78

RIYADH

Tel: 4041717

Telex: 200 932 EL AJOU

P

SCOTLAND
See United Kingdom

SINGAPORE

Hewlett-Packard Singapore (Sales)
Pte. Lid.

#08-00 Inchcape House

450-2 Alexandra Road

P.0. Box 58 Alexandra Rd. Post Office
SINGAPORE, 9115

Tel: 831788

Telex: HPSGSO RS 34209

Cable: HEWPACK, Singapore
A,CH,CS.EMS,P



L]
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SALES & SUPPORT OFFICES

Arranged alphabetically by country

SINGAPORE (Cont’d)
Dynamar International Ltd.
Unit 05-11 Block 6

Kolam Ayer Industrial Estate
SINGAPORE 1334

Tel: 747-6188

Telex: RS 26283

cM

SOUTH AFRICA

Hewlett-Packard So Africa (Pty.) Ltd.

P.0. Box 120

Howard Place CAPE PROVINCE 7450
Pine Park Center, Forest Drive,
Pinelands

CAPE PROVINCE 7405

Tel: 53-7954

Telex: 57-20006

A,CH,CM,EMS,P

Hewlett-Packard So Africa (Pty.) Ltd.

P.0. Box 37099

92 Overport Drive

DURBAN 4067

Tel: 28-4178, 28-4179, 28-4110
Telex: 6-22954

CH,CM

Hewlett-Packard So Africa (Pty.) Ltd.

6 Linton Arcade

511 Cape Road
Linton Grange

PORT ELIZABETH 6000
Tel: 041-302148

CH

Hewlett-Packard So Africa (Pty.) Ltd.

P.0.Box 33345

Glenstantia 0010 TRANSVAAL
1st Floor East

Constantia Park Ridge Shopping
Centre

Constantia Park

PRETORIA

Tel: 982043

Telex: 32163

CH,E

Hewlett-Packard So Africa (Pty.) Ltd.

Private Bag Wendywood
SANDTON 2144

Tel: 802-5111, 802-5125
Telex: 4-20877

Cable: HEWPACK Johannesburg
A,CH,CM,CS,EMS,P

SPAIN

Hewlett-Packard Espafiola S.A.
Calle Entenza, 321
E-BARCELONA 29

Tel: 322.24.51, 321.73.54
Telex: 52603 hpbee
A,CH,CS,EMS,P
Hewlett-Packard Espafiola S.A.
Calle San Vicente S/No
Edificio Albia Il

E-BILBAO 1

Tel: 423.83.06

ACHEMS

Hewlett-Packard Espafiola S.A.
Crta. de la Corufia, Km. 16, 400
Las Rozas

E-MADRID

Tel: (1) 637.00.11

CH,CSM

Hewlett-Packard Espafiola S.A.
Avda. S. Francisco Javier, S/no
Planta 10. Edificio Sevilla 2,
E-SEVILLA 5

Tel: 64.44.54

Telex: 72933

A,CSMS,P

Hewlett-Packard Espafiola S.A.
Calle Ramon Gordillo, 1 (Entlo.3)
E-VALENCIA 10

Tel: 361-1354

CH,P

SWEDEN

Hewlett-Packard Sverige AB
Sunnanvagen 14K

$-22226 LUND

Tel: (046) 13-69-79

Telex: (854) 17886 (via Spanga
office)

CH

Hewlett-Packard Sverige AB
Ostra Tullgatan 3

S-21128 MALMO

Tel: (040) 70270

Telex: (854) 17886 (via Spanga
office)

Hewlett-Packard Sverige AB
Vistra Vintergatan 9

S-70344 OREBRO

Tel: (19) 10-48-80

Telex: (854) 17886 (via Spanga
office)

CH

Hewlett-Packard Sverige AB
Skalholtsgatan 9, Kista

Box 19

S-16393 SPANGA

Tel: (08) 750-2000

Telex: (854) 17886

Telefax: (08) 7527781
A,CH,CM,CS,E,MS,P
Hewlett-Packard Sverige AB
Frotalisgatan 30

S-42132 VASTRA-FROLUNDA
Tel: (031) 49-09-50

Telex: (854) 17886 (via Spanga
office)

CHEP

SWITZERLAND
Hewlett-Packard (Schweiz) AG
Clarastrasse 12

CH-4058 BASEL

Tel: (61) 33-59-20

A

Hewlett-Packard (Schweiz) AG
7, rue du Bois-du-Lan

Case Postale 365

CH-1217 MEYRIN 2

Tel: (0041) 22-83-11-11
Telex:27333 HPAG CH
CH,CM,CS

Hewlett-Packard (Schweiz) AG
Allmend 2

CH-8967 WIDEN

Tel: (0041) 57 31 21 11
Telex: 53933 hpag ch

Cable: HPAG CH
A,CH,CM,CS,E,MS,P

SYRIA

General Electronic Inc.

Nuri Basha Ahnaf Ebn Kays Street
P.0. Box 5781

DAMASCUS

Tel: 33-24-87

Telex: 411215

Cable: ELECTROBOR DAMASCUS
E

Middle East Electronics
P.0.Box 2308

Abu Rumnaneh
DAMASCUS

Tel: 334 5 92

Telex: 411 304

M

TAIWAN

Hewlett-Packard Far East Ltd.
Kaohsiung Office

2/F 68-2, Chung Cheng 3rd Road
KAOHSIUNG

Tel: (07) 241-2318

CH,CS,E

Hewlett-Packard Far East Ltd.
Taiwan Branch

8th Floor

337 Fu Hsing North Road
TAIPEI

Tel: (02) 712-0404

Telex: 24439 HEWPACK
Cable:HEWPACK Taipei
A,CH,CM,CSEM,P

Ing Lih Trading Co.

3rd Floor, 7 Jen-Ai Road, Sec. 2
TAIPE| 100

Tel: (02) 3948191

Cable: INGLIH TAIPEI

A

THAILAND

Unimesa

30 Patpong Ave., Suriwong
BANGKOK 5

Tel: 235-5727

Telex: 84439 Simonco TH
Cable: UNIMESA Bangkok
ACHCS.EM

Bangkok Business Equipment Ltd.
5/5-6 Dejo Road

BANGKOK

Tel: 234-8670, 234-867 1
Telex: 87669-BEQUIPT TH
Cable: BUSIQUIPT Bangkok
p

TRINIDAD & TOBAGO
Caribbean Telecoms Lid.
50/A Jerningham Avenue

P.0. Box 732

PORT-OF-SPAIN

Tel: 62-44213, 62-44214
Telex: 235,272 HUGCO WG
CMEMP

TUNISIA

Tunisie Electronique

31 Avenue de la Liberte
TUNIS

Tel: 280-144

EP

Corema

1 ter. Av. de Carthage
TUNIS

Tel: 253-821

Telex: 12319 CABAM TN
M

TURKEY

Teknim Company Ltd.
Iran Caddesi No. 7
Kavaklidere, ANKARA
Tel: 275800

Telex: 42155 TKNM TR
E

EMA.

Medina Eldem Sokak No.41/6
Yuksel Caddesi

ANKARA

Tel: 175 622

Telex: 42 591

M

UNITED ARAB EMIRATES
Emitac Ltd.

P.0. Box 2711

ABU DHABI

Tel: 82 04 19-20

Cable: EMITAC ABUDHABI

Emitac Ltd.

P.0. Box 1641
SHARJAH

Tel: 591 181

Telex: 68136 Emitac Sh
CH,CS,EM,P

UNITED KINGDOM

GREAT BRITAIN
Hewlett-Packard Ltd.
Trafalgar House
Navigation Road
ALTRINCHAM

Cheshire WA14 1NU

Tel: 061 928 6422

Telex: 668068
A,CH,CS,EMMS,P
Hewlett-Packard Ltd.
Elstree House, Elstree Way
BOREHAMWOOD, Herts WD6 1SG
Tel: 01 207 5000

Telex: 8952716
E,CH,CS,P
Hewlett-Packard Ltd.
Oakfield House, Oakfield Grove
Clifton BRISTOL, Avon BS8 2BN
Tel: 0272 736806

Telex: 444302

CH,CS,EP
Hewlett-Packard Ltd.
Bridewell House

Bridewell Place

LONDON EC4V 6BS

Tel: 01 583 6565

Telex: 298163

CH,CS,P

Hewlett-Packard Ltd.
Fourier House

257-263 High Street
LONDON COLNEY

Herts. AL2 1HA, St. Albans
Tel: 0727 24400

Telex: 1-89527 16

CH,CS

Hewlett-Packard Ltd.
Pontefract Road
NORMANTON, West Yorkshire WF6 1RN
Tel: 0924 895566

Telex: 557355

CH,CS,P

Hewlett-Packard Ltd.

The Quadrangle

106-118 Station Road
REDHILL, Surrey RH1 1PS
Tel: 0737 68655

Telex: 947234
CH,CS,E,P



GREAT BRITAIN (Cont’d)
Hewlett-Packard Ltd.
Avon House

435 Stratford Road
Shirley, SOLIHULL, West Midlands
B90 4BL

Tel: 021 745 8800
Telex: 339105
CH,CSE,P
Hewlett-Packard Lid.
West End House

41 High Street, West End
SOUTHAMPTON
Hampshire S03 3DQ

Tel: 04218 6767

Telex: 477138

CH,CS,P
Hewlett-Packard Ltd.
Eskdale Rd.

Winnersh, WOKINGHAM
Berkshire RG11 5DZ

Tel: 0734 696622
Telex: 848884

E

Hewlett-Packard Ltd.
King Street Lane
Winnersh, WOKINGHAM
Berkshire RG11 5AR
Tel: 0734 784774
Telex: 847178
A,CH,CS,EMMPP
Hewlett-Packard Ltd.
Nine Mile Ride
Easthampstead, WOKINGHAM
Berkshire, 3RG11 3LL
Tel: 0344 773100
Telex: 848805
CH,CSEP

IRELAND

NORTHERN IRELAND
Hewlett-Packard Ltd.
Cardiac Services Building
95A Finaghy Road South
BELFAST BT10 0BY

Tel: 0232 625-566

Telex: 747626

CH,CS

SCOTLAND
Hewlett-Packard Ltd.
SOUTH QUEENSFERRY
West Lothian, EH30 9TG
Tel: 031 331 1188
Telex: 72682
CH,CM,CS,EM,P

UNITED STATES

Alabama
Hewlett-Packard Co.
700 Century Park South, Suite 128
BIRMINGHAM, AL 35226
Tel: (205) 822-6802
ACHM
Hewlett-Packard Co.
420 Wynn Drive
HUNTSVILLE, AL 35805
P.0. Box 7700
HUNTSVILLE, AL 35807
Tel: (205) 830-2000
CH,CM,CSE M*

Arizona

Hewlett-Packard Co.

8080 Pointe Parkway West
PHOENIX, AZ 85044

Tel: {602) 273-8000
A,CH,CM,CSEMS

Hewlett-Packard Co.
2424 East Aragon Road
TUCSON, AZ 85706

Tel: (602) 889-4631
CHEMS**

California
Hewlett-Packard Co.

98 South Hill Dr.
BRISBANE, CA 94005
Tel: (415) 330-2500
CH,CS

Hewlett-Packard Co.
P.0. Box 7830 (93747)
5060 E. Clinton Avenue, Suite 102
FRESNO, CA 93727

Tel: (209) 252-9652
CH,CS,MS
Hewlett-Packard Co.
P.0. Box 4230

1430 East Orangethorpe
FULLERTON, CA 92631
Tel: (714) 870-1000
CH,CM,CS,E.MP
Hewlett-Packard Co.
320 S. Kellogg, Suite B
GOLETA, CA 93117

Tel: (805) 967-3405

CH

Hewlett-Packard Co.
5400 W. Rosecrans Boulevard
LAWNDALE, CA 90260
P.0. Box 92105

LOS ANGELES, CA 90009
Tel: (213) 870-7500
Telex: 910-325-6608
CH,CM,CS MP
Hewlett-Packard Co.
3155 Porter QOaks Drive
PALO ALTO, CA 94304
Tel: (415) 857-8000
CH,CS,E
Hewlett-Packard Co.
4244 So. Market Court, Suite A
P.0. Box 15976
SACRAMENTO, CA 95852
Tel: (916) 929-7222
A*,CH,CS,EMS
Hewlett-Packard Co.
9606 Aero Drive

P.0. Box 23333

SAN DIEGO, CA 92139
Tel: (619) 279-3200
CH,CM,CS,E,MP
Hewlett-Packard Co.
2305 Camino Ramon “C”
SAN RAMON, CA 94583
Tel: (415) 838-5900
CH,CS

Hewlett-Packard Co.
3005 Scott Boulevard
SANTA CLARA, CA 85050
Tel: {(408) 988-7000
Telex: 910-338-0586
ACH,CM,CSE MP
Hewlett-Packard Co.
5703 Corsa Avenue
WESTLAKE VILLAGE, CA 91362
Tel: (213) 706-6800
E*,CH*,CS*

Colorado
Hewlett-Packard Co.

24 Inverness Place, East
ENGLEWOOD, CO 80112
Tel: (303) 649-5000
A,CH,CM,CSEMS

SALES & SUPPORT OFFICES
Arranged alphabetically by country [,"]

Connecticut
Hewlett-Packard Co.

47 Barnes Industrial Road South
P.0. Box 5007

WALLINGFORD, CT 08492

Tel: (203) 265-7801
A,CH,CM,CS,E,MS

Florida

Hewlett-Packard Co.

2901 N.W. 62nd Street

P.0. Box 24210

FORT LAUDERDALE, FL 33307
Tel: (305) 973-2600
CH,CS,EMP

Hewlett-Packard Co.

6177 Lake Ellenor Drive

P.0. Box 13910

ORLANDO, FL 32859

Tel: (305) 858-2900
A,CH,CM,CS,E,MS
Hewlett-Packard Co.

5750B N. Hoover Bivd., Suite 123
P.0. Box 15200

TAMPA, FL 33614

Tel: (813) 884-3282
A*,CH,CM,CS,E* M*

Georgia
Hewlett-Packard Co.
2000 South Park Place
P.0. Box 105005
ATLANTA, GA 30348
Tel: (404) 955-1500
Telex: 810-766-4830
A,CH,CM,CS E.MP

Hawaii

Hewlett-Packard Co.
Kawaiahao Plaza, Suite 190
567 South King Street
HONOLULU, HI 96813

Tel: (808) 526-1555
A,CH,EMS

Ninois

Hewilett-Packard Co.

304 Eldorado Road

P.0. Box 1607
BLOOMINGTON, IL 61701
Tel: (309) 662-9411
CH,MS**

Hewlett-Packard Co.

1100 31st Street, Suite 100
DOWNERS GROVE, IL 60515
Tel: (312) 960-5760

CH,CS

Hewlett-Packard Co.

5201 Tollview Drive
ROLLING MEADOWS, IL 60008
Tel: (312} 255-9800

Telex: 910-687-1066
A,CH,CM,CS,E,MP

Indiana

Hewlett-Packard Co.

7301 No. Shadeland Avenue
P.0. Box 50807
INDIANAPOLIS, IN 46250

Tel: (317) 842-1000
A,CH,CM,CS,EMS

lowa

Hewlett-Packard Co.

1776 22nd Street, Suite 1
WEST DES MOINES, 1A 50265
Tel: (515) 224-1435
CHMS**

Kansas

Hewlett-Packard Co.

7804 East Funston Road, #203
WICHITA, KS 67207

Tel: (316) 684-8491

CH

Kentucky

Hewlett-Packard Co.

10300 Linn Station Road, #100
LOUISVILLE, KY 40223

Tel: (502) 426-0100
A,CH,CS,MS

Louisiana
Hewlett-Packard Co.
160 James Drive East
ST. ROSE, LA 70087
P.0. Box 1449
KENNER, LA 70063
Tel: {504) 467-4100
A,CH,CS.EMS

Maryland
Hewlett-Packard Co.
3701 Koppers Street
BALTIMORE, MD 21227
Tel: (301) 644-5800
Telex: 710-862-1943
A,CH,CM,CS,EMS
Hewlett-Packard Co.

2 Choke Cherry Road
ROCKVILLE, MD 20850
Tel: (301) 948-6370
A,CH,CM,CS,E.MP

Massachusetts
Hewilett-Packard Co.
1775 Minuteman Road
ANDOVER, MA 01810
Tel: (617) 682-1500
A,C,CH,CS,CM,E,MPP*
Hewlett-Packard Co.
32 Hartwell Avenue
LEXINGTON, MA 02173
Tel: (617) 861-8960
CH,CS.E

Michigan
Hewlett-Packard Co.
4326 Cascade Road S.E.
GRAND RAPIDS, MI 49506
Tel: {616) 957-1970
CH,CSMS
Hewlett-Packard Co.
1771 W. Big Beaver Road
TROY, Mi 48084

Tel: (313) 643-6474
CH,CS

Minnesota
Hewlett-Packard Co.
2025 W. Larpenteur Ave.
ST. PAUL, MN 55113

Tel: (612) 644-1100
A,CH,CM,CS,E MP

Missouri
Hewlett-Packard Co.
11131 Colorado Avenue
KANSAS CITY, MO 64137
Tel: (816) 763-8000
A,CH,CM,CS,EMS
Hewlett-Packard Co.
13001 Hollenberg Drive
BRIDGETON, MO 63044
Tel: (314) 344-5100
A,CH,CS,EMP



)

SALES & SUPPORT OFFICES

Arranged alphabetically by country

UNITED STATES (Cont’d)

Nebraska
Hewlett-Packard

10824 Old Mill Rd., Suite 3
OMAHA, NE 68154

Tel: {402) 334-1813
CM,MS

New Jersey
Hewlett-Packard Co.
120 W. Century Road
PARAMUS, NJ 07652
Tel: (201) 265-5000
A,CH,CM,CS,E.MP

Hewlett-Packard Co.

60 New England Av. West
PISCATAWAY, NJ 08854
Tel: (201) 981-1199
A,CH,CM,CS,E

New Mexico
Hewlett-Packard Co.
11300 Lomas Blvd.,N.E.
P.0. Box 11634
ALBUQUERQUE, NM 87112
Tel: (505) 292-1330
CH,CS,E,MS

New York
Hewlett-Packard Co.
5 Computer Drive South
ALBANY, NY 12205
Tel: {518) 458-1550
A,CH,EMS
Hewlett-Packard Co.
9600 Main Street
P.0. Box AC
CLARENCE, NY 14031
Tel: (716) 759-8621
CH

Hewlett-Packard Co.

200 Cross Keys Office Park
FAIRPORT, NY 14450
Tek: (716) 223-9950
CH,CM,CS,E.MS
Hewlett-Packard Co.
7641 Henry Clay Blvd.
LIVERPOOL, NY 13088
Tel: (315) 451-1820
A,CH,CM,EMS
Hewlett-Packard Co.

No. 1 Pennsylvania Plaza
55th Floor

34th Street & 8th Avenue
MANHATTAN NY 10119
Tel: (212) 971-0800
CH,CS,E* M*
Hewlett-Packard Co.

250 Westchester Avenue
WHITE PLAINS, NY 10604
Tel: (914) 684-6100
CM,CH,CSE
Hewlett-Packard Co.

3 Crossways Park West
WOODBURY, NY 11797
Tel: (516) 921-0300
A,CH,CM,CS.EMS

North Carolina
Hewlett-Packard Co.
5605 Roanne Way

P.0. Box 26500
GREENSBORO, NC 27420
Tel: (919) 852-1800
A,CH,CM,CS EMS

Ohio
Hewlett-Packard Co.
9920 Carver Road
CINCINNATI, OH 45242
Tel: (513) 891-9870
CH,CS,MS
Hewlett-Packard Co.
16500 Sprague Road
CLEVELAND, OH 44130
Tel: (216) 243-7300
A,CH,CM,CS EMS
Hewlett-Packard Co.
962 Crupper Ave.
COLUMBUS, OH 43229
Tel: (614) 438-1041
Eff: Nov. 25, 1983
675 Brooksedge Blvd.
WESTERVILLE, OH 43081
CH,CM,CSE”
Hewlett-Packard Co.
330 Progress Rd.
DAYTON, OH 45449
Tel: (513) 859-8202
A,CH,CM,E* MS

Oklahoma
Hewlett-Packard Co.

304 N. Meridian, Suite A
P.0. Box 75609
OKLAHOMA CITY, OK 73147
Tel: (405) 946-9499

A* .CHE" MS
Hewlett-Packard Co.

3840 S. 103rd E. Avenue, #100
P.O. Box 35747

TULSA, OK 74153

Tel: (918) 665-3300

A** CHCSM*

Oregon
Hewlett-Packard Co.
9255 S. W. Pioneer Court
P.0. Box 328
WILSONVILLE, OR 97070
Tel: (503) 682-8000
A,CH,CS.E* MS

Pennsylvania
Hewlett-Packard Co.
111 Zeta Drive
PITTSBURGH, PA 15238
Tel: (412) 782-0400
A,CH,CS,E.MP
Hewlett-Packard Co.
2750 Monroe Boulevard
P.0. Box 713

VALLEY FORGE, PA 19482
Tel: (215) 666-9000
A,CH,CMEM

South Carolina
Hewleti-Packard Co.
Brookside Park, Suite 122
1 Harbison Way

P.0. Box 21708
COLUMBIA, SC 29221

Tel: (803) 732-0400
CH,E,MS

Hewlett-Packard Co.
Koger Executive Center
Chesterfield Bldg., Suite 124
GREENVILLE, SC 29615
Tel: (803) 297-4120

Tennessee
Hewlett-Packard Co.

224 Peters Road, Suite 102
P.0. Box 22480
KNOXVILLE, TN 37922

Tel: (615) 691-2371

A* CHMS

Hewlett-Packard Co.
3070 Directors Row
MEMPHIS, TN 38131
Tel: (901) 346-8370
A,CH,MS

Texas
Hewlett-Packard Co.
4171 North Mesa

Suite C-110

EL PASO, TX 79902

Tel: (915) 533-3555
CH,E* MS**
Hewlett-Packard Co.
10535 Harwin Drive
P.0. Box 42816
HOUSTON, TX 77042
Tel: (713) 776-6400
A,CH,CM,CS,EMP
Hewlett-Packard Co.
930 E. Campbell Rd.
P.0. Box 1270
RICHARDSON, TX 75080
Tel: (214) 231-6101
A,CH,CM,CS,E,MP
Hewlett-Packard Co.
1020 Central Parkway South
P.0. Box 32993

SAN ANTONIO, TX 78216
Tel: (512) 494-9336
CH,CS,EMS

Utah

Hewlett-Packard Co.
3530 W. 2100 South
SALT LAKE CITY, UT 84119
Tel: (801) 974-1700
A,CH,CS EMS
Virginia
Hewlett-Packard Co.
4305 Cox Road

GLEN ALLEN, VA 23060
P.0. Box 9669
RICHMOND, VA 23228
Telk: (BO4) 747-7750
A,CH,CS,EMS

Washington
Hewlett-Packard Co.
15815 S.E. 37th Street
BELLEVUE, WA 98006
Tel: (206) 643-4000
A,CH,CM,CS,E.MP
Hewlett-Packard Co.
Suite A

708 North Argonne Road
SPOKANE, WA 99212
Tel: (509) 922-7000
CH,CS

West Virginia
Hewlett-Packard Co.
4604 MacCorkle Ave.
P.0. Box 4297
CHARLESTON, WV 25304
Tel: (304) 925-0492
AMS

Wisconsin
Hewlett-Packard Co.

150 S. Sunny Slope Road
BROOKFIELD, WI 53005
Tel: (414) 784-8800
A.CHCSE* MP

URUGUAY

Pablo Ferrando S.A.C. e .
Avenida Htalia 2877
Casilla de Correo 370
MONTEVIDEO

Tel: 80-2586

Telex: Public Booth 901
ACMEM

VENEZUELA

Hewlett-Packard de Venezuela C.A.
3RA Transversal Los Ruices Norte
Edificio Segre 1,2 & 3

Apartado 50933

CARACAS 1071

Tel: 239-4133

Telex: 251046 HEWPACK
A,CH,CSEMS,P

Hewlett-Packard de Venezuela C.A.
Calle-72-Entre 3H y 3Y, No. 3H-40
Edificio Ada-Evelyn, Local B
Apartado 2646

4001, MARACAIBO, Estado Zulia
Tek (061) 80.304

CE*

Hewlett-Packard de Venezuela C.A.
Calle Vargas Rondon

Edificio Seguros Carabobo, Piso 10
VALENCIA

Tel: (041) 51 385

CH,CS,P

Bioelectronica Medica C.A.

Calle Buen Pastor

Edif. Cota Mil-Piso 2 y Semi Sotano 1
Boleita Norte

Apartado 50710 CARACAS 1050A
Tel: 239 84 41

Telex: 26518

ZIMBABWE

Field Technical Sales
45 Kelvin Road, North
P.B. 3458
SALISBURY

Tel: 705 231

Telex: 4-122 RH
CEMP

July 1983
Indicates main office
HP distributors are printed in italics.
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