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CERTIFICATION 

Hewlett-Packard Company certifies that this product met its published specifications at the time o f  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 o f  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 wil l ,  at its option, either 
repair or replace products which prove t o  be defective. 

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

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 t o  fai l  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 t o  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. 

N O  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 O N  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. 



Reproduced With Permission Courtesy Agilent  Technologies, Inc.
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SAFETY S U M M A R Y  

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 i n  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) f irmly 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 (lEC) safety standards. 

D O  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 safetv 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. 

D O  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. 

D O  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. 

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 O n  Equipment or In Manuals. 

Instruction manual symbol: the product wi l l  be marked with this sym- 
bol when i t  is necessary for the user to  refer to  the instruction manual 
in order t o  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 wi th  f ie ld 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 faul t .  A terminal marked wi th  this symbol must be con- 
nected t o  ground in the manner described in the installation (operat- 
ing) manual, and before operating the equipment. 

Frame or chassis terminal. A connection t o  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. I t  calls attention t o  a proce- 
WARNING dure, practice, condition or the like, which, if not correctly performed a or adhered to, could result in injury or death to  personnel. 

The CAUTION sign denotes a hazard. I t  calls attention to  an operat- 
ing procedure, practice, condit ion or the like, which, if not correctly 
performed or adhered to, could result in damage to  or destruction 
of part or al l of  the product. 

NOTE The NOTE sign denotes important information. I t  calls attention to  
procedure, practice, condit ion or the like, which is essential to  
highlight. 
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Turn on and Warm up 

HP 3326A TURN ON AND WARM UP 

Turn On and Power Up Self Tests 

Connect the HP 3326A to a suitable power source and depress the POWER switch to 
POWER 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 

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. 

Warm Up 

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. If 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 00 1)  to maintain frequency accuracy. 

The Preset State and the lnstr Preset Key 

INSTR 
PRESET 

The preset state of the HP 3326A is listed in Figure 1-1. The HP 3326A is restored to 
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" 
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CH A and CH B Outputs 

CH A AND CH B OUTPUTS 

C H  A and C H  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 to 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 Q 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 volt- 
age option enabled is less than 2 Q from 0 to 50 kHz, and less than 10 D over the range 
of 50 kHz to 1 MHz. Both outputs share the same ground and may be floated up to 
+ 42 volts peak. 

The maximum peak voltage lac + 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. 



Setup For Viewing Output Waveforms 

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 
displaying both channels simultaneously. 

SELECTING A N  OPERATING MODE 

The Mode Key 

The MODE key selects the operating mode of the HP 332614. 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. 



Z 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 channel A syn- 
thesizer. Figure 1-3 illustrates the effect of changing frequency in the 2 CHANNEL mode. 

HP-18 Examples: 

"MODE1" 
or 
"MODE TWOC" 

STEP 1 

STEP 2 

STEP 3 

STEP 4 
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Selectmg an Operating Mode 
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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 modulation, sine wave out- 
put, and square wave output is independent for each channel, 

HP-18 Examples: 

"MODE 2" 
or 
"MODE TWOP" 

STEP 1 

STEP 2 

STEP 3 

STEP 4 



Selectmg an Operating Mode 

In the 2 TONE mode, the channel B frequency tracks changes to the channel A fre- 
quency (see Figure 1-5). The maximum frequency difference between channel A and 
channel 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: 

"MODE3" 
or 
"MODE TWOT" 

STEP 1 

STEP 2 

STEP 3 

STEP 4 



ating Mode 

Pulse Mode 
,-*-m,s ---,* 

In the PULSE mode, the channel B square wave output IS the complement of the chan- 
S , nel A square wave output (see Figure 1-6). Amplitude, dc offset, and external amplitude 

modulat~on are independent for each channel 

HP-IB Examples: 

"MODE$" 
or 
"MODE PULS" 

STEP 1 

STEP 2 

STEP 3 

STEP 4 



Combined Operation 

With COMBINED operation, the channel 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-IS Examples: 

"CMBI " 
or 
"CMB ON" 

STEP 1 

STEP 2 

STEP 3 

STEP 4 



Selecting the Output Function 

SELECTING THE OUTPUT FUNCTION 

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), % (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, -, TI, and DC Indicators 

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

HP-16 Examples: 

" FCNAO" 
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-I6 Examples: 

"FCNA1" 
or 
"FCNA SIN" 
"FCNB 1 "  
or 
"FCNB SIN" 



Selectmg the Output Function 

HP-18 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-18 Examples: 

"FCNAS" 
or 
"FCNA DC" 
"FCNBS" 
or 
"FCNB DC" 

The High Voltage Option (Option 002) 

The HV (high voltage) key enables or disables the high voltage 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 voltage 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. 

W T E  

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

HP-IB Examples: 

"HVAI " "HVBI " 
or or 
"HVA ON" "HVB ON" 



Data Entry and Modification 

DATA ENTRY AND MODIFICATION 

Selecting the Channel for Modification 

Prior to entering data to specify the HP 3326A output, it is necessary to select the chan- 
nel to be modified with the CHAN key to the left of the display window. The channel 
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. 



Data Ent ry  and Modif~cation 

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. 

L I 

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 
1-1 0 lists the error messages and explanations of the errors. A complete list of the error 
messages and codes is included in Appendix A. 

LOCK 12 (local LOCKout) The LOCAL key is pressed while the 
HP 3326A IS rn local lockout 

1 NTR 40, 46, 47 (INTeRrogate) The value of the functron requested can- 
not be displayed because of the mode, modulation, chan- 
nel, or sweep selected. 

SUFX 60, 65 (SUFfiX) The units key selected is improper for the func- 
tion selected 

AMPL 80 (AMPLltude) Combined operation is selected and the cur- 
rept amolitude is too larae 

MODE 87 (MODE) The requested value or function is incompatible 
with the mode selected. 

CMBR 89 (CoMBineR) The requested value or function is incompat- 
ible with combined operation. 

DUTY 94 (DUTY cycle) The duty cycle of a PULSE IS too narrow for 
a sweeo. 

DSWP 110, 114 (Discrete frequency SWeeP) The d~screte frequency 
sweep is invalid because of mode selected or the lack of 
sweeD elements. 



Data Entry and Modification - -  - *  - 

DSHV 115 (Discrete Sweep High Voltage) The high voltage option is 
enabled and a discrete frequency element frequency ex- 
ceeds 1 MHz. 

DSML 116 (Discrete Sweep ModuLation) Tee chanqel B frequency 
exceeds ihe 5 kHz rnternal Pm limit or exceeds tne 100 
kHz internal AV lrmit dcirir,g a discrete frequency sweep. 

DSMD 117 (Discrete Sweep MoDe) The discrete frequency sweep ele- 
ments in memory are incom~atible with the mode selected. 

P OF 123 (Phase OFfset) Cannot cfear phase offset of channel A. 

130, 136, 138 (High Voltage) The high voltage (HV) option cannot be ena- 
bled because the output frequency 1s qreater than 1 MHz, 

CRPT 160 (CoRruPT) An error is detected in an instrument state 
recalled from memory. The instrument state is replaced 

(B OverLoad) The channel B output IS overloaded The load 
impedance for the channel B output is too low or a volt- 

AVCO 173 (channel A Voltage Controlled Oscillator) The channel A 
voltaqe controlled oscrllator is unlocked 

sensed, but the HP 3326A cannot lock to it 

MCAL 192 (Mod~lation CAL~Dration) An internal AM or PM calibration 
is ~nsuccessful. 

PCAL 191 (Phase CALibration) A phase calibration is unsuccessful 

ACA L 192 (Amplitude CALibration) An amplitude call~ration is un- 
successfu!. 

OCAL 193-1 94 (Offset CALibration) A dc offset calibration is unsuccessful 

PASS - A self test is successfvl. 

FA1 L A self test is unsuccessful. 



Data Entry and Mod~f~cat ion 

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 alternates the dis- 
play between the channel A and B values for the parameter selected. 

Units Conversion 

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 O/O 

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 1-1 1 illustrates 
units conversion. 

I 

Figure 1-1 1 .  Units Conversion 

Modifying Entry Values with the Rotary Knob 

The display value can be modified with the rotary knob and keys in the MODIFY control 
group (see Figure 1-1 2). The rotary knob is enabled with either the arrow keys or ONIOFF 
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 

l 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 ONIOFF key. Figure 1-1 3 lists the display values that are modified 
with the rotary knob. 



Data Entry and Mod~fication 

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" 

Figure 1-12. Modifying Entries with the Rotary Knob 
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The Entry Keys 

THE ENTRY KEYS 

Frequency 

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 pHz for frequencies beleow 100 kHz, and 1 mHz for 100 kHz and above. Fre- 
quency 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. 



The Entry Keys 

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 I 0 0  kHz. 

H V  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 . I  MHz. 

NOTE 

After a mode change, the channel B frequency is 
set to the channel A frequency. If the channel 5 fre- 
quency is set to greater than I MHz, the channel 
B high voltage option is disabled, To enable the high 
voltage option, reduce the channel B frequency to 
below I MHz. 

HP-I6 Example: 

"FR7.500003MHZ" 



The Entry Keys 

Amplitude 

The AMPTD (amplitude) key enables display, entry, or modification 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-to-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 1-1 5). The output signal is momentarily set at zero 
volts if internal attenuator settings change. 

Internal Modulation 

With internal modulation, the channel B amplitude is controlled by the % AMlPM 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 limit is increased to 40 volts 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 rt 5 volts ( 2  20 volts with the 
high voltage option enabled). Note that the output amplitude level is dependent upon 
phase, frequency, and amplitude values. 



The Entry Keys 

DC Offset 

The limit for an ac output with a dc offset is t 5 volts peak (k 20 volts peak with the 
high voltage option enabled). Figure 1-1 6 illustrates dc offset versus amplitude. 

HP-IB Example 

"AM1 .125VOH 



* - "  

The Entry Keys 

DC Offset 

OFFSET c3 The DC OFFSET key enables display, entry, or modification of the dc offset of the channel 
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 1-1 5 lists the max- 
imum output of the HP 3326A. The output signal is momentarily set at zero volts if inter- 
nal attenuator settings change. 

STEP 1 

STEP 2 



The Entry Keys 

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 
1.0 to 10 Vpp + 5.0 V k 4 . 5  V 
0.1 to 1.0 Vpp + 0.5 V t 0.45 V 
10 to 100 mVpp + 50 mV 5 45 mV 
1 to 10 mvpp 5 5  mV t 4 . 5  mV 

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). 

Cornblned 

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 dc cannot exceed + 20 volts. 

Internal Modulation 

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

HP-IB Example 

"OF3VO" 



Phase 

The PHASE key enables display, entry, or modification of the phase of the channel 
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 a 720 degrees with a resolution of 0.01 degrees. Phase values of i: 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 

STEP 2 

STEP 3 

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. 



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. 

Asgn Zero C$ 

The ASGN ZERO 4 (ASSIGN ZERO phase) key asslgns zero to the phase offset between 
channel A and B (or between channel A and an external phase reference) wlthout chang- 
ing the phase of the output waveforms The ASGN ZERO 4 key IS selected by pressmg 
the blue SHIFT key prior to the PHASE key I f  channel A IS selected, the channel A 
phase value IS changed to zero If channel B is selected, the phase offset value IS 

summed modulo 720 and stored in an internal phase offset regrster 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-IS Example 

"ZPH" 

Clr C$ Offset 

The CLR p OFS (CLeaR phase OFfSet) key restores the channel B phase offset value 
to the display without chang~ng 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 4 OFS key is selected by pressing the blue SHIFT key prior to the DC 
OFFSET key The CLR 4 OFS key extinguishes the 4 OFS indicator Pressing the CLR 
4 OFS key with channel A selected displays the message "Error 120 P OF" (Phase 
OFfset). 

HP-IB Example 

"COF" 



The Ent rv  Keys 

Duty Cycle (Pulse Width) 

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 illuminates when 
the duty cycle value is displayed. After selection of the DUTY CYCLE key, the duty cycle 

iL: 
(~~ ,~ 

value is changed with the numeric keypad and O/O units key, or modified with the MODIFY 
controls. The duty cycle range is from 1 O/O to 99% of the period with a minimum pulse 
width of 20 nanoseconds. The resolution of the duty cycle is 0.01 O/O. 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-IS Example 

STEP 1 

STEP 2 

STEP 3 



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. 



Sweep 

Single Sweep 

The SINGLE key initiates a single linear sweep. The indicator above the SINGLE key 
illuminates 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- 
quency 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: 

"SS" 

Continuous Sweep 

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- 
quency 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-16 Example: 

"SC" 





Linear Frequency Sweep 

Start Frequency 

START 
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 pHz 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 Pulse Mode 

The start frequency of both channels is set to the same value by a change in start fre- 
quency 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. 
I f  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- 
quency 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. 

H V  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-16 Example: 

"ST1.512525KHZ" 



Linear Frequency Sweep 

The STOP FREQ (STOP FREQuency) key enables display, entry, or modification of the 
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 pHz 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 Pulse Mode 

The stop frequency of both channels is set to the same value by a change in stop fre- 
quency 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, wit'h 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-16 Example: 

"SP7.512525KHZ" 



Linear Frequency Sweep 

Time 

The TlME 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: 

"ST1 M25MS" 

Marker Frequency 

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 frequency 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 I pHz 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 
MARKER OFFSET 1 

SWEEP TlME 

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-1B Example: 



Linear Frequency Sweep 

Triangle 

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-If3 Examples: 

"SMI " "SM2" 
or or 
"SM RAMP" "SM TRGL" 

STEP 1 

STEP Z 

STEP 3 

STEP 4 



L~near Frequency Sweep 

Reset Sweep 

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-I6 Example: 
. , 

"SRE" 

Span 

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 

B ,, 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 pHz 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- 
quenc y. Excessive frequency spans are s ymmetri- 
ca//y 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- 
quency 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 channelA 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 5. 

H V  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: 

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 pHz for frequencies 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, 

Z 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 Mo 

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-IS Example: 

"CF5.512525KHZ" 



L~near Frequency 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- 
quency limits, the frequency band 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 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: 

"CFM" 



D~screte Frequency Swee~ 

DISCRETE FREQUENCY SWEEP 

Discrete 

During a discrete frequency sweep, the HP 3326A sequences through the discrete fre- 
quency sweep elements (channel 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 TlME 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 11 0 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. 

The DISCRETE key enables and disables discrete frequency sweeps. The DISCRETE 
key is available by pressing the blue SHIFT key prior to pressing the TlME key. The 
DISCRETE indicator illuminates when discrete frequency sweeps are enabled. 

HP-IB Examples: 

"SM3" 
0 r 
"SM DSCR" 

Recall Discrete 

The RCL DISCRETE (ReCaLI 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 d~screte frequency sweep element The RCL DISCRETE key 1s avadable by press- - ing the blue SHIFT key prlor to pressing the RECALL key. Val~d discrete elements num- 
bers range from 00 to 62. Recalling a null discrete frequency sweep element number 
d~splays the message "Error 20 RNGE " 

HP-IB Example: 



Discrete Frequency Sweep 

Save Discrete 

The SAVE DISCRETE key followed by a dlscrete frequency sweep element number stores 
the current channel A and B frequency values and dwell t ~ m e  value In nonvolatile 
memory The SAVE DISCRETE key is available by pressing the blue SHIFT key prlor 
to pressing the SAVE key Vahd 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 Exlst~ng discrete frequency elements may 
be recalled, ed~ted, and replaced in any order Stormg a discrete frequency sweep ele- 
ment wlth a nonsequential number, or using a number greater than 62 displays the mes- 
sage "Error 23 RNGE" (RaNGE) The message "Error 11 7 DSWP" (Discrete frequency 
SWeeP) is displayed ~f a d~screte 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 
NUMBER 
00 - 06 
07 - 13 
14 - 20 
21 - 27 
28 - 34 
35 - 41 
42 - 48 
49 - 55 
56 - 62 

MEMORY 
REGISTER 
9 
8 
7 
6 
5 
4 
3 
2 
1 

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-IS Example: 



Discrete Frequency Sweep 

Single Sweep 

The SINGLE key initiates a single discrete frequency sweep. The indicator above the 
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. 

HP-IB Example: 

"SS" 

Continuous Sweep 

The CONT (continuous) key initiates a continuous discrete frequency sweep. The indi- 
cator above the CONT key illuminates when a continuous sweep is in progress. 

HP-IB Example: 

"SC" 

Clear Discrete 

Time 

The CLR DISCRETE (CLeaR DISCRETE) key replaces the discrete frequency sweep 
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" 

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" 



Discrete Frequency Sweep 

STEP 1 

STEP 2 

STEP 3 

STEP 4 

Flgure 1-22. Discrete Frequency Sweep > 
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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 available 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 
illustrates the effect of internal AM and PM modulation. 



Modulation 

lnternal AM1 %AM 

Internal amplitude modulation is enabled in the 2 CHANNEL mode when the channel 
A INT AM (INternal Amplitude Modulation) indicator is illuminated. lnternal 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 modulation, 100 kHz 
is the maximum channel B frequency, lnternal 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 mode is selected, COMBINED operation is disabled, and 
the channel B frequency is below 100 kHz. 

HP-1% Example: 

"AIAl " 
or 
"AIA ON" 

Percent AM 

The %AMIPM DEV (percent Amplitude ModulationlPhase Modulation DEViation) key 
enables display, entry, or modification of the modulation percentage. The %AMIPM 
DEV key is selected by pressing the blue SHIFT key prior to the AMPTD key. The 
%AMIPM 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 O/O units key, or modified with the MODIFY controls. The modula- 
tion value ranges from 0 to 100% with 0.1 O/O resolution. With 0 %  amplitude modula- 
tion, the channel A output level is equal to the amplitude entered for the AMPTD key. 
The modulation 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- 
larly: if the displayed value is in degrees, pressing the DEG units key converts the dis- 
played value to degrees. 

HP-1% Example: 



Modulation 

STEP 1 

STEP 2 

internal PMlPM DEV 

Internal phase modulation is enabled in the 2 CHANNEL mode when the channel A INT 
PM (internal Phase Modulation) indicator is illuminated (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 

' ' u o  a 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-IS Example: 

"AIPI " 
or 
"AIP ON" 



The %AMIPM DEV (percent Amplitude ModulationIPhase 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- 

0 ZGrnv;; ,. played. After selection of the O/oAM/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 O/O 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-IS Example: 

STEP 1 

STEP 2 

STEP 3 



Modulation 

External A M  

Either channel is amplitude modulated by an external source through the rear panel 
A-AMPTD MOD IN (channel AAMPliTuDe MODulation INput) or B-AMPTD MOD IN (chan- 
nel B AMPliTuDe 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 modulation limits 
the values entered for the channel A amplitude to 50% (6.02 dB) of the normal range. 

HP-16 Example: 

'AEAI  " 
or 
"AEA ON" 
"BEAI " 
0 r 
"BEA ON" 

External PM and Sync PM 

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 INlSYNC 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 INISYNC PM IN or B-PHASE MOD IN connector is + 1 .O 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 INISYNC 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 INISYNC 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-IB Example: 

"AEPI " 
or 
"AEP ON" 
"BEPI " 
or 
"BEP ON" 
"SPEI " 
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" 



SavingIRecalling an Instrument State 

SAVINGIRECALLING A N  INSTRUMENT STATE, AND MEMORY OPERATIONS 

Save 

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 0 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-16 Example: 

Recall 

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-I6 Example: 

"RCL3" 



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 0. 

Through the use of the internal SAVE switch, the setup state stored in register 0 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 

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 

The RCL DISCRETE (ReCaLI DISCRETE) key followed by a discrete frequency sweep 
element number replaces the channel A and B frequency values and time value w ~ t h  
the values stored for the discrete frequency sweep element. The RCL DISCRETE key 
is ava~lable by pressing the blue SHIFT key prlor 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: 

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 a 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 11 7 DSWP" (Discrete frequency 
SWeeP) is displayed if a discrete frequency element is entered after the mode is 
changed. 



SavlnglRecall~ng an lnstrument 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 
NUMBER 
00 - 06 
07- 13 
14 - 20 
21 - 27 
28 - 34 
35 - 41 
42 - 48 
49 - 55 
56 - 62 

MEMORY 
REGISTER 
9 
8 
7 
6 
5 
4 
3 
2 
I 

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: 

Clear Discrete 

The CLR DISCRETE (CLeaR DISCRETE) key erases all discrete frequency 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" 

lnstrument 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-IS Example: 

"RST" 



Calibration and Self Test 

CALlBRATlON A N D  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 

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-18 Examples: 

"CMDI " 
or 
"CMD INT" 



" - Cahbrat~on and Self Test 

A-EYT 9 CAL IN 

@ 
ii-10 VOOI 

8-EXT 4 CA'i lV4 
IMULTI 6 REF IN 

0 i!~,O VPP, 

External Calibration 

In the 2 PHASE mode, external calibration enables the HP 3326A to sense phase at 
an external reference point and calibrates the channel B phase with respect to chan- 
nel A phase. Phase is sensed through the rear panel A-EXT 4 CAL IN and B-EXT 4 CAL 
INIMULTI Q 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 modulation are calibrated with internal references. 

HP-IB Example: 

"CMD2" 
or 
"CMD EXT" 



Calibrat~on and Self Test 

tion enables the HP 3326A to maintain a 
xternal reference. The phase relationship 

A - E ~ T ~ C A L I N  between channel A and the external reference of the same frequency is sensed through 
the rear panel A-EXT 4 CAL IN and B-EXT 4 CAL INIMULTI 4 REF IN connectors. After 
calibrating channel A phase to the external reference, channel B phase is internally 

11-10 VPPl calibrated to channel A phase. The external calibration inputs require an input range 
~ E K T ~ C A L I ~  from 3 to 10 volts peak-to-peak over the frequency range of 1 kHz to 13.1 MHz. Figure 

llMULTi 4 REF iN 

1-28 illustrates a typical multiphase calibration circuit. Amplitude, dc offset, and inter- 

@ nal modulation are calibrated with internal references. 
(1-$0 VPPi 

HP-IB Example: 

"CMD3" 
or 
"CMD MULT" 



Calibration and Self Test 

Manual 

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 manual 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- 

m 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: 

"ACALI " 
or 
"ACAL ON" 



HP-IB Status 

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- 
nal tests is 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. - 
HP-IB Example: 

THE HP-IB STATUS KEYSIINDICATORSICONNECTOR 

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 II. Chapter Ill describes the HP 3326A commands unique 
to remote operation and contains a complete list of the HP-IB commands. 



HP-IB Status 

Local 

The LOCAL key removes the HP 3326A from remote (HP-IB) 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 NP-IB command. To return the HP 3326A 
to normal, use the DISP ON HP-IB command or 
apply power with the blue SHIFT ke y 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-16. 

The TALK indicator illuminates 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 po wer with 
the blue SHIFT key depressed fa memory clear 
operation). For more information on the status byte 
mask, refer to "Reading and Masking the Status 
Byte" in chapter Ill. 

Bus Address 

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. 

a The HP 3326A is connected to other HP-IB devices through the rear panel HP-IB 
connector, 



- -- 

External Trigger 

EXTERNAL TRIGGER 

EXT TRlG IN From the preset state, EXT TRlG IN (EXTernal TRlGger INput) 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 
ignored. 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 
Il l. To inhibit inadvertently triggered sweeps, remove the trigger signal from the EXT 
TRlG IN connector, or disable triggered operation with the TOFF (Trigger OFF) HP-IB 
command. 

MARKER 1 Z-BLANK (PEN LIFT) I 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. 



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 3-30 illustrates the MARKER OUT level 
change during a sweep. 

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 OUT 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 (1 0 +second 
minimum) during the transition between sweep elements. 



Marker 1 Z-Blank 1 X-Drlve Outputs 

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 
on the 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: 0 to + 42 V dc 

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 

Z-BLANK OUT drops low during the sweep from the start frequency to the stop fre- 
quency, 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 OUT 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. 



Marker I Z-Blank1 X-Drive O u t ~ u t s  

X-Drive Out 
X-DRIVE OUT 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 OUT to control the horizontal deflection of the oscilloscope 
'0.10 '1,': 

display. 

Triangle Linear 

X-DRIVE OUT 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 volts for the sweep from the start frequency to 
the stop frequency. At the end of a sweep the output is reset to 0 volts. 

Discrete Frequency Sweep 

Normally, X-DRIVE OUT increases linearly from 0 to 10 volts 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. 



Sync A Output 

SYNC A OUTPUT 

SYNC A A TTL square wave with the frequency and phase of the channel A output is available 
(50 ! I )  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 to 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 Q, the output levels are: 

Low level 5 + 0.2 V 
High level r + 1.2 V 

I f  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. 



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

The rear panel 20-33 MHz B-L.O. OUT connector supplies a signal offset by 20 MHz 
20M3 Mi-r 
B ~ L O  OUT 
'=ZOO miDkNi 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 to obtain the display. Figure 1-36 illustrates the output 
from the 20-33 MHz B-L.O. OUT connector. 



20-33 M H z  L.O. Output 
" - 



-- " -  
Phase Lock~ng to an External Reference 

EXTERNAL REFERENCE OR O V E N  STABILIZED FREQUENCY OPTION 

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

@- OVEN OUT 

OPTION 001 
1'3 dBml 

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 I, 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 R). 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 connected 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 

@- 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 
l > O  dBml 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 R). The frequency 
must be 10 MHz ( +  10 ppm) or a subharmonic down to 1 MHz (e.g. 1, 2, 5, or 10 MHz). 
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 1 OMHz 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 R), 

This output can be used to phase-lock an analyzer or other instrumentation to the fre- 
quency reference of the HP 3326A. 



CHAPTER 2 
HP-IB OPERATION 
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HP-IB Capab~l~ty 

HP 3326A HP-IS CAPA 

The HP 33268 interfaces to the HP-IB as defined by IEEE Standard 488-1 978. The in- 
terface functional subset which the HP 3326A implements is specified in Figure 2-2. 

HP-IS 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. 

TALKlLlSTEN ADDRESSES 

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. 



TalklL~sten 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. 



ViewingIChanging 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 "?" (ASCII 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 Phe 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: 

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

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 opera tion. 

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

BUS MESSAGES 

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). I f  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- 



Bus Messages 

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 Ill. 



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 to a serial poll by returning its status byte. 



Statbs Byte 

THE 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 false 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. 



Masking the Status Byte 

MASKING THE STATUS BYTE 

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 to 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. 



CHAPTER 3 
HP 3326A HP-IB COMMANDS 
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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?" l nterrogate 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, function, or mode 

- data is a numeric code for a function or mode 

- range data is the value for an entry parameter 

- ? 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-I6 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. 

BUSMl 

In BUSMl (BUS Mode I ) ,  the default operating mode, the HP 3326A processes one 
character (byte) at a time. That is, the controller 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 I ,  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 commandprocessing is to issue the com- 
mand WAIT, 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. 

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-18 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 in the 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-16 ADDRESS 

The HP 3326A 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. 

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 opera tion. 

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 modulat~on level. Each interrogation response ends with a carriage return 
(ASCII 13) and line feed (ASCII 10) character. 

DISPLAYING THE HP 3326A SETUP PARAMETERS 

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 ElNC (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. 

ElNC 

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

MFYO or M F Y  O F F  

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

M F Y l  or M F Y  O N  

The MFYl (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 ElNC 
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. 



Display Control 

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 D N  

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

DISPLAY CONTROL 

DlSPO or DlSP OFF 

The DlSPO (DISPlay) or DlSP OFF command inhibits the HP 3326A from displaying setup 
values on the front panel display. While the display is disabled, dlSP 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 DlSPl or DlSP 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 ke ys. 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. 

DlSPl or DlSP O N  

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

SAVING OR RESTORING A N  HP 3326A SETUP 

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 (ReCaLI) 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 EOI 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 0 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 (ReCaLI) 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 n is an integer ranging from 0 to 9 and represents the memory register 
of the stored the setup data. 

S AV 

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 0 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. 



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 nnnnAOOOO 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 controller 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 (I 10 IS) 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 (5 10 IS) 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 

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. 



Status Byte 

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. 



Error Codes 

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 

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. 



Error Codes 



ibility 

For compatibility with existing programs, the HP 3326A supports many of the HP 3325A 
SynthesizerIFunction 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 3326A also recognizes in- 
terrogations for entered values that have the letter I preceding the mnemonic, 



Units 

UNITS 
Figure 3-4 lists the units used with the HP-IB mnemonics 



-. A 

HP-IB Mnemon~c Summaries 

HP 3326A HP-IB 
The HP 3326A 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. 

NOT 

The listed range values are set b y 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 
is changed with the selection of DC OFFSET, com- 
biner, and high voltage option. BC 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 question mark (?). Sending an HP-IB mnemonic and question 
mark for a function that does not respond to an interrogation generates an HP-IB 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. 

ANUAL CAL 



HP-IB Mn 

ENTRY BLOCK 
AMPTD AM 0-1OV VO, AM k #.###E +. k#VO AMplitclcle 

VRMS, Resolution: 1 rnV p-p 
DBM. Syntax. 
D BV "AM1 . I  25VRMS" 

ASGN ZPH Zero PHase 
Syntax: "ZPH" 

: "OF3.02VO" 

FREQ FR 6-13 MHz HZ, KHz, FF( ft####.###k##HZ FRequency 
M HZ or Resolutior: 1 pHz 

FR +#######.###HZ < 100 kHz 
1 rnHz > = 100 kHz 
Syntax: "FR7.5MHZU 

PHASE PH 1720 '  DEG PH i #.####E c##DEG PHase 
Resolution: 0.01 " 
Syntax: 
"pH1 80.05DEG1' 

DUTY DUTY 1-99'3'0 PC DUTYk.####E t ##PC DUTY cyc:e 
CYCLE Resolution: 0.01 90 

Syntax: 
"DUTY25.50PC3 

?/oAMI ML 0-1 00% PC ML t #.###E +##PC Modulation Level 
PM DEV or or Resolution: 0.1 O/O 

0-360" DEG ML -t #.###E + ##DEG 

3-1 5 
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MODE 2 - MODE TWO Phase 

MODE - TWOP 

MODE 3 - - MODE TWO Tone 
Syntax: "MODE3" 

MODE - TWOT 

MODE 4 



* > "  

HP-IB Mnemonic Summaries 

'BEA ON" 

BEP 0- 1 - - 
or 
BEP - OFF, ON 

Channel B External 
Phase modulation 
Syntax: "BEPI" 

"BEP ON" 

none NOM - - NO Modulation - 
Syntax: "NOM" 

STATUS BLOCK 
CHAN CHA - - - select CHannel A 

Syntax: "CHA" 

CH B - - - select CHannel B 
Syntax: "CHB" 

SWEEP BLOCK 
CONT SC - - - Sweep, Continuous 

Syntax "SC ' 

CNTR CF 0-1 3 MHz HZ, KHz, CF #####.######HZ Center Frequency 
Resolution: 1 pHz 

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



F ########.###HZ 

SP ########.###HZ < 100 kHz 
1 mHz > = 100 kHz 
Syntax: "SP7.1 E6HZ" 

TIME STlM 5 ms-1000 s SEC. MS STlrd r # M##E i f f S E C  Sweep TlMe 
Resolution: 1 MS 
Syntax: "STIM.3MS" 

TRIANGLE SM 
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HP-IB ONLY MNEMONIC SUMMARY 

BUS MODES 
BUSM 1-2 - - BUS Mode 

Syntax: "BUSM2" 
WAIT - - - no operation 

Syntax: "WAIT" 

DISPLAY 
CONTROL 

DlSP 0-1 - - DlSPlay control 
o r Syntax: "DISP1" 
DlSP - OFF. ON "DISP ON" 

ERROR CODES 
ERR? - - ERR ### ERRor code 

Syntax: "ERR?" 

HP 3326A 
IDENTIFICATION 

ID? - - HP3326A IDentification 
Syntax: "ID?" 

RDY? - 

REV? - 

SER? - 

ReaDY 
Syntax: "RDY?" 

####,#### REVision 
Syntax: "REV?" 

####A00000 SERial number 
Syntax: "SER?" 

MODIFYING 
PARAMETERS 

D N - 

ElNC see description 

DOWN increment by 
ElNC value 
Syntax: "DN" 

Entry INCrement for 
UP, DN, TUP, and 
TDN commands 
Use increment 
resolution and suffix 
appropriate for entry 
value modified 
Syntax: "EINCI HZ" 
"EINC.IVRMS" 

UP increment by ElNC 
value 
Syntax: "UP" 
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READING AND 
MASKING THE 
STATUS BYTE 

MASK 0-255 PC MASK###PC srq MASK (weighted 
binary sum of bit po- 
sitions) 
Syntax: "MASK32PCU 

SAVING OR 
RESTORING AN 
HP 3326A 
SETUP 

LRN 0-9 - - 

PRG 0-9 - 

LeaRN (read) 
nonvolatile memory 
Syntax: "LRN3" 

ProGram (restore) non- 
volatile memory 
Syntax: "PRGS" 

TRIGGERED 
OPERATION 

STC - - - Sweep Triggered 
Continuous 
Syntax: "STC" 

Sweep Triggered 
Single 
Syntax: "STS" 

Trigger DOWN 
increment 
by ElNC amount 
Syntax: "TDN" 

Trigger OFF 
Syntax: "TOFF" 

Trigger UP increment 
by ElNC amount 
Syntax: "TUP" 
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AEA 0- 1 - CH A 
0 r 
- OFF. ON 

Channel A External Am 
Syntax: "AEAI " 

"AEA ON" 

AEP 0-1 - CH A Channel A External Pm 
o r Syntax: "AEPI " 
- OFF, ON "AEP ON" 

AI A 0- 1 - CH A 
or 
- OFF, ON 

Channel A Internal Am 
Syntax: "AIAI " 

"AIA ON" 

AIP 0- 1 - CH A Channel A Internal Pm 
0 r Syntax: "AIPI " 
- OFF, ON "AIP ON" 

AM 0-1OV VO, AMPTD AMplitude 
VRMS, Resolution: 1 mVpp 
DBM, Syntax: "AM1.1 25V01' 
D BV 

BEA 0- 1 - CH B Channel B External Am 
o r Syntax: "BEA1" 
- OFF, ON "BEA ON" 

BEP 0- 1 - CH B 
0 r 
- OFF, ON 

Channel B External Pm 
Syntax: "BEPI" 

"BEP ON" 

BUSM 1-2 - none BUS Mode 
Syntax: 'BUSM2" 
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CHA - CH AN select CHannel A - 

Syntax: "CHAW 

Calibration MoDe - 
EXTernal 
Syntax "CMDI " 

"CMD EXT" 

Calibrat~on MoDe - 
MULT~phase 
Syntax. "CMD3" 

DRCL 00-62 RCL DISCRETE 



HP-IB Mnemonic Summaries - 

'DUTY 1 -9g0/3 PC DUTY CYCLE DUTY cycle 
Resohtion: 0.01 
Syntax: 
"DUTY25.05PCW 

ElNC see description none Entry INCrement for 
UP, DN, TUP, and 
TDN commands 
Use increment 
resolution and suffix 
appropriate for entry 
value modified 
Syntax: "EINC1 HZ" 
"EINC.IVRMS" 

ERR? - - none ERRor code 
Syntax: "ERR?" 

FunCtioN channe 

Syntax: "FCNB2" 

3-24 
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PULS - - none suffix for PULSe mode 

RAMP - - none suffix for RAMP sweep 

RCL 0-9 - RECALL ReCaLl 
Syntax: "RCL3" 

RDY? - none ReaDY 
Syntax: "RDY?" 

REV? - none - REVision 
Synrax: "REV?" 



HP-IB Mne 



, , -  - -  =.* ~"--- - " 
HP-IB Mnemonic Summar~es 

STlM 5 ms-1000 s SEC, MS TIME Sweep TlMe 
Resolution: 1 mS 
Syntax: "STIM.3S1' 

STS - none Sweep on Trigger 
- Sinale 

TOFF - - none Trigger OFF 
Svntax: "TOFF" 

TRGL - - suffix TRianGLe sweep mode 

SELF TEST 

UP - - none UP increment by ElNC 
value 
Syntax: "UP" 

VO - - units VOlts peak-to-peak for 
amplitude. 
VOlts d c  for d c  offset. 

VRMS - - tinits Volts RMS for 
amplitude 
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Phase Duty cycle 

- exceeds k 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 

ElNC value 

- less than minimum resolution for parameter modified (HP-IB) 

- exceeds maximum value for parameter modified (HP-IB) 

- units scale EINCvalue to less than minimum or maximum values (HP-IB) 

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 

B FR 

INTR 

INTR 

INTR 

CNVT 

SU FX 

SUFX 

INC 

AMPL 

(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- 
quency 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 O/oAM/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. 

(1NCrement)The increment value or units used over the HP-IB is incornpati- 
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 86 (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 87 (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-IB) 

- 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 

FREQ 88 

CMBR 89 

SWFR 90 

DUTY 94 

SWFR 95 

SWFR 96 

(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 FRequency) 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 FRequency) 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. 



Appendix A 

RATE 100 

DSWP 

DSWP 

DSHV 

DSML 

DSMD 

H V 

CSUM 

- 

CRPT 

(RATE) The sweep rate is less than 5 mHz/s or greater than 0.5 MHzIms. 
For sweep rates less than 5 mHzls, decrease the sweep time or increase 
the difference between the start and stop frequencies. For sweep rates great- 
er than 0.5 MHzlms, 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- 
quency elements (the channel A and B frequencies, and dwell time) through 
the SAVE DISCRETE key starting with element 00. 

(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 170 

B OL 171 

SYOL 172 

AVCO 173 

BVCO 174 

XREF 180 

MCAL 190 

PCAL 

ACAL 192 

OCAL 193 

OCAL 194 

PASS - 

FA1 L - 

(A OverLoad) 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. 

(Sync OverLoad) 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 CALibration) 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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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- 
ist ics 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 
difference 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: pHz below 100 kHz 
1 mHz at or above 100 kHz 
ACCURACY: + 5 x 1 0 G  of selected 
value, 20°C to 30°C, at time of frequency 
reference calbration w~th standard nstrument 
STABILITY: & 5 x l oG Iyea r  20°C to 
30°C with standard instrument 

MAIN SIGNAL OUTPUTS (Channels A and 
6, all waveforms unless noted) 
IMPEDANCE: 5 0 Q k I Q  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 tyoically >80 dB 
to 5 MHz typically >65 dB to 13 MHz 
CONNECTOR: Front panel BNC (rear 
panel if Option 003) 
FLOATING: Both outputs share the same 
ground and may be floated up to k 42 V 
peak (AC & DC) 

AC AMPLITUDE (All Waveforms) 
RANGE fWlTHOUT DC OFFSET): 
Function 

Sine Square & Pulse 
Units 

Displayed min max min max 

peak-to-peak 1 000 mV 10 OOV 1 000 mV 1OOOV 
rms 0 354 mV 3 5 4 V  0 500 mV 5 00 V 
dBm(50Q) - 56 02 + 23 98 - 53 01 + 26 99 
dBV - 69 03 + 10 97 - 66 02 + 13 98 

RESOLUTION: 4 digits or approximately 
0 lo/, of value for peak-to-peak entry 0 3% 
of value for rrns 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 + 23.98 dBm - I M H z  13MHz 

+3.98dBm - 
*0.1 dB + 0.3 dB + 0.6 dB 

. n 0 A D  

Square Wave and Pulse 
(5 to 95% duty cycle): 

0.001 Hz 100 kHz 1 MHz 13 MHz 10.00 vpp - 
k 3.0% & 6 0% 

1 .oo VPP - + 2 0% k 5 OO/o k 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 areater 

Spurious: In Two-Chawel 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 Freauencv Spurious Level . . 

10 HZ to 1 MHz - 80 dBc 
1 MHz to 13 MHz - 70 dBc 

'Ground isolation must be rnainta~ned 
Integrated Phase Noise: For a 30 kHz 
band centered on a 10 MHz carrier 
(excluding 2 1 Hz about the carrier) 
With option 001: < - 63 dBc 
With standard instrument: typically 
< - 60 dBc 
SQUARE WAVE AND PULSE 
CHARACTERISTICS: 
Riselfall time: 115  ns 10% to 90% at full 
output at 1 MHz 
Overshoot: 5 5 %  of peak-to-peak amp - 
tude at full output at 1 MHz 
Square Wave symmetry: 5 + I %  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: 5 k 1% of period 
+ 20 ns 

DC ONLY 
RANGE: 0 to k 5.0 V. 
RESOLUTION: 3 digits or 10 mV. 
ACCURACY (AFTER PERFORMING 
SELF-CALIBRATION): + 75 mV. 
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DC OFFSET 
RANGE: Maximum DC Offset is a function 
of the selected AC amplitude 

AC Amplitude Max AC + DC Max DC Offset 

1 0 t o 1 0 0 V p p  + 5 0 V  + 4 5 V  
0.1 to 1.0 Vpp * 0.5 V k 0 4 5 V  
10mVto l00mVpp  k50rnV k 45 mV 
1 mVto10mVpp * 5 m V  * 4 5 m V  

RESOLUTION: 4 digits 
DC ACCURACY (AFTER PERFORMING 
SELF-CALIBRATIONI: 

Mode 
- - 

-- gnce Wave Square Wave/Pulse: 
10Hz to1  MHz 
-- 

5 2 0% of max DC + 2 0% of max DC 
1 P J K ~ O I ~ M H Z  + 5 0 0 / o o f m a x ~ ~  k 6 OO/oof max-% 

* midpoint between peaks 

PHASE OFFSET 
T+e following specifications apply to the 
Phase Offset between Channels A and B in 
the Two Phase mode  only Phase I S  
defined as the difference in rising edge to 
rlsng edge (using the midpoint asthe refer 
ence point) for sine and square waves 

b RANGE: * 720' 
RESOLUTION: 0 01" 
ABSOLUTE ACCURACY: in degrees 
with the folloviing output waveforms on 
Channels A and B equal amplitude levels 
and either internal phase calibration or 
external phase calibration (using a power 
spl~tter and equal length cables) 

Cal SinelSine Outputs: 

- l k H z  100kHz 1MHz 13MHz Mode 0.1 Hz 10 Hz 
Internal' kO 5O kO 2' + O  Z0 kO 3' k 2  O 0  
Internal' * O  8O kO 4' kO 4' kO 5' + 3  0" 
External1 NIA kO2O k 0 3 O  * 2 0 °  

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

Typical performance 
UNEQUAL LEVELS (SinelSine Mode) 
Phase E r n  (deg) 

* l o - \  , I 1 1  I I 

i 8' 

i 7 O  

i BD 

i 

i 

i oe 
0 1  1 10 I W  1K 10K 1WK 1M 10M13M 

Frequensy(Hzl 
A I unequal ~eve ls  nferna Cal ' 
8 1 unequal Levels Exleindl Cal ' 

SquarelSquare Outputs: 
Cal 
Mode O.1Hz lOHz 1 kHz 100 kHz 1 MHz 13 MHz 
Internal1 kO5O - + 0 Z 0  +02O +07O k 5 0 °  
Internal2 +08O +04O +04O 5 1  0° + 7 0 °  
External1 NIA k 0 2 O  *07O * 5 0 °  

1 = At amplitude levels between 1 V to 
10 Vpp ( +  3.98 to + 23.98 dBm). 
2 = At amplitude levels between 0. lV to 
10 Vpp ( -  16.02 to + 23 98 dBm) 

Typical Performance 
UNEQUAL LEVELS (SquarelSquare Mode) 
Phase Errorideg) 

* a o  
t 7- 

16' 

f 5' 

i 4' 

i 3- 

* 2'  

+ I 0  

i 0' 
0 1 1 10 100 1K 1OK IOOK 1M 10M 13M 

Frequency (Hz) 

A l Unequal Levels Infernal C a  ' 

STABILITY WlTH TEMPERATURE: 
typically + 0 3OphaseIoC 20°C to 30°C 
STABILITY W l T H  T IME:  typ ica l ly  * 0 1°110 min after a 30 m n  warm-up 
5 0 02°110 mln 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 ~n 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 specif ications apply at 
10 MHz carrier frequency 1 kHz modula 
ton  source 80% modulation depth 
Envelope Distortion: < - 46 dB 
Incidental PM: 5 5' peak 
Modulation lndex Accuracy (internal 
only): 5% of setting 
Modulation lndex Resolution (internal 
only): 0 l0/o 
EXTERNAL MODULATION: 
Channel A sensitivity: approximately 
- 1 0 V for 0% + 1 0 V for 100% 
Channel B sensitivity: approximately 
+ 1 0 V for 0% - 1 0 V for 100% 
Input impedance: 10 KO nominal 
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SPECIFICA TIONS 

The following specifications apply to the 
Channel A and Channel B outputs with 
external and synchronous phase modua- 
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 
while internal PM isallowed only in theTwo- 
Channel mode 
WAVEFORMS: Sine square or pulse 
(pulse allowed in external only) 
CARRIER FREQUENCY RANGE: DC to 
13 MHz 
MODULATION FREQUENCY RE-  
SPONSE: DC to 200 Hz * 0 5dB 
DC to 5kHz - 3dB see typ~cal plot 
PHASE DEVIATION: 360° 
LINEARITY: +_ 0 5% best fit straight n e  
DISTORTION (10 MHz CARRIER FRE- 
QUENCY,  1 k H z  MODULATION 
SOURCE): 
< - 50 dBc for less than + 45' ~ e a k  - 
deviation, 

- 

5 - 37 dBc at * 90° peak deviation 
INTERNAL MODULATION: 
Phase deviation resolution: 1" 
Phase d e v i a t ~ o n  accuracy: 5% of 
setting 
EXTERNAL ANDSYNCHRONOUS 
MODULATION: 
Sensitivity: approximatelv 36O0IV 
Input impedance: 3 KQ nominal 
Incidental AM: < 0 5% at 360° peak 
deviat~on 

FREQUENCY RANGE: DC to 13 MHz 

FREQUENCY SWEEP 
SWEEP TYPES: 
L'near sweep: User selectable Startistop 
Frequencies and Sweep Time 
Discrete sweep: 1 to 63 user selectable 
sequential elements Each element con 
sists of Channel A and B frequencies and 
the dwell time before switching to the next 
element 
LINEAR SWEEP: 
Sweep forms: l rlangle ramp 
Sweep time: 5 ms to 1000 s limited to 
5 mHris to 500 MHzls sweep rates 
Sweep Width: 25 pHz to 13 MHz 
DISCRETE SWEEP DWELL TIME: 5 ms 
to 1000 s between switching elements Iim- 
ted  to 5 mHzis to 500 MHds 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 set to 0 V when the combiner is on 

7 LX umu 

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 8 ,  given on page 10 

DC to 100 kHz * O l d 0  
100 kHzto13 MHz k 0 3 d B  

INTERMODULATION DISTORTION: In 
Two-Tone mode third order intermodula- 
ton 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 ire 
quency separation of 10 Hz 

AUXILIARY OUTPUTS 
SYNC A: Square Wave w~th t?e same fre 
quency as Channel A 
Level: L, ,, 2 1  2 V Vl, 5 0  2 V into 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 dne l  time is t 1000 s) 
Level: 0 to + 10 V DC 
Linearity: + 0 2% between 100/o and 
40% of ramp 
Accuracy: *4% of full scale value 
>10 KO load 
Connector: Rear panel BNC 
Z-AXIS BLANK: TTL comoatble 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 rrarker frequency dur ng linear 
sweep or is low during discrete frequen 
cies pulsing high for a minimum of 10 ps 

ianges 
Connector: Rear panel BNC 
10 MHz REFERENCE: + 3 dBm output 
for frequency locking additional instru 
ments to the 3326A 
Impedance: 50R 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: 2100  mV 
square wave output that is offset 20 MHz 
from the Channel B outout frequency 
Impedance: 50a  nomnal AC coupled 
Connector: Rear panel BNC 
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AUXILIARY INPUTS 
EXTERNAL REFERENCE INPUT: For 
phase-locking the 3326A to an external ire- 
quency reference Slgnal from 0 dBm to 
+ 20 dBm into 50Q Reference must be I ,  2, 
5 or 10 MHz i 10 ppm Channel A phase 
stablitv w~th respect to external reference nlsu' 
IS 1 1 %  C 
Connector: Rear panel BNC With optlon 
001 thls input must be connected to the 
10 MHz Oven Output 
EXTERNAL TRIGGER: TTL cornpatbe 
level that lntates lhnear or discrete sweep 
on h g h  to low transtlon 
Connector: Rear pdne BNC 
CHANNEL A EXTERNAL PHASE CAL- 
IBRATION: For external or multiphase 
calbraton 
Frequency range: 1 khz to 13 MHz 
Amplitude range: 1 to 10 V peak to peak 
Impedance: 50Q nom~nal 
Waveform: Sne wave or square wave wth 
50% duty cycle 
Connector: Rear panel BNC 
CHANNEL B EXTERNAL PHASE CAL- 
IBRATION: For external or multlphase cal 
b ra ton Speclfcatons identcd to Chan 
nel A external phase cabration nput 
Connector: Rea, panel BNC 
CHANNEL A EXTERNAL AMPLITUDE 
MODULATION:  See m o d u l a t i o n  
specifications 
Connector: Rear panel BNC 
CHANNEL B EXTERNAL AMPLITUDE 
MODULATION:  See m o d u l a t i o n  
specificahons 
Connector: Rear panel BNC 
CHANNEL A EXTERNAL PHASE MOD- 
ULATIONISYNCHRONOUS PHASE 
MODULATION:  See m o d u l a t i o n  
specificat~ons 
Connector: Rear panel BNC 
CHANNEL B EXTERNAL PHASE MOD- 
ULATION: See rnodu;ation specifications 
Connector: Rear panel BNC 

SAVEIRECALL MEMORY 
Ten non-voatle memory locatons 
Front panel setups can be stored 11 mem 
ory locations 1 through 9 Last front panel 
setup IS saved n memory ocaton 0 when 
power IS removed Use of discrete sweep 
overwrtes memory ocatlons 1 through 9 
with the 63 dscrete elements where an 
element conssts of Channel A and B ire- 
quencles and the dwell time between 
elements 

HP-16 CONTROL 
CAPABILITY: Compa tb le  w t h  IEEE 
Standard 488 - 1978 All front panel func 
t o n s  except lhne swltch and HP IB 
address are programmable Specla1 
HP IB only func tons Include S e r v c e  
Requests dagnost~cs devlce trgger for 
external trlgger and front panel d s p a y  
secure mode The 3326A IS comoatble 
w~th most HP 3325A HP IB mnernoncs 
INTERFACE FUNCTIONS: SH1 AH1 T6 
L4 SR1 RL1 PPO DCI DTI CO El 
TYPICAL SWITCHING TIMES (EX- 
CLUSIVE OF PROGRAMMING TIME): 
Frequency (to within k lOpprn): 
<I0 ms for a 100 kHz step - 
<25 ms for a 1 MHz step - 
< 70 rns for a 10 MHz step - 

Phase (to within +lo): 515 ms 
Amplitude (to within amplitude speci- 
fications): 5 30 ms 

OPTIONS 
OPTION 001 HlGH STABILITY 
FREQUENCY REFERENCE 
Improves frequency s t a b l t y  and n t e -  
grated phase nose characterist~cs 
STABILITY: k 5 x I O ~ I w e e k ,  af ter  
7 2  hou rs  c o n t i n u o u s  operation 

1 x 10-71rno after 15 days cont~nuous 
operat~on 
WARM-UP TIME: Reference wII be within 
+I x 10 of final value 15 mnutes after 
turn-on at 25OC for an off t~me of 24 hours 
PHASE NOISE: see Slne Wave Spectral 
Purty 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 follow~ng specfcatons apply to the 
Channel A and Channel B outputs n all 
modes with the Internal combner off 
FREQUENCY RANGE: DC to 1 MHz 
OUTPUT IMPEDANCE: 
DC to 50 kHz <2R. 
50 kHzto1 MHz, i l O R .  
AMPLITUDE: 
Range: 4 rnV to 40 Vpp Into 1 k Q load 
wlth ~ 2 0 0  pF w~thout DC offset Levels 
are 4 t imes the standard Instrument 
ranges Amplitude I S  entered n peak to 
peak unlts only 
Accuracy: 5 k 12% of peak-to-peak 
value for sine square and pulse for 
400 mV to 40 Vpp values 
SINE WAVE HARMONIC DISTORTION: 
Harmon~cally related slgnals w I  be less 
than the followng levels relatlve to the fun 
damenta nto 1 K Q no DC offset 

10 Hz 40.00 Vpp - 50 kHz 100 kHz 1 MHz 
- 75 dB - 65 dB 12.64Vpp - - - -40 dB 

- 75 dB - 80 dB - 55 dB 
400mVpp - - 
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SQUARE WAVE AND PULSE 
CHARACTERISTICS: 
Riselfall time: 1150  ns 10% to 90% at 
full output with 1 k R 200 3F load 
Overshoot: $lOO/o 3f peak to-peak ampli 
tude at full 3utput with 1 kR 200 pF load 
DC ONLY AND DC OFFSET 
CHARACTERISTICS: 
DC Only Range: 0 to 20 V 
DC Offset Range: + 20 V independent of 
the AC amplitude range DC + AC peak 
must be less than 20 V 
DC Offset Accuracy: * I 00  mV + 1% of 
settna 
OUTPUT COMBINER: The following 
specif~cations 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 comoner 
is on 
INTERMODULATION DISTORTION: 
Third orcer intermodulation p-oducts will 
be less than the following levels relative to 
the higher of the f~ndamentas (sne wave 
only) Both channels must be in the n d i  
cated frequency band with a minnum ire 
quency separat on of 10 Hz 

20.00 Vpp Lo HZ 100 kHz 1 MHz 

6.32 Vpp - -60 dB - 40 dB 

200 m ~ p p  - - 75 dB - 55 dB 

MAXIMUM OUTPUT CURRENT: 80 mA 
peakto-peak 

OPTION 003 REAR PANEL 
MAIN SIGNAL OUTPUTS 
Replaces front panel Channel A and B out- 
puts aith rear panel outputs 

GENERAL 
OPERATING ENVIRONMENT: 
Temperature: O°C to 55OC 
Relative Humidity: 95010 O°C tc 40°C 
Altitude: 1 4  572 rn (15 000 it) 
STORAGE ENVIRONMENT: 
Temperature: - 40°C to + 75OC 
Altitude: 115  240 m (50 000 ft) 
POWER: 10011201220124OV + 5010 
- 10% 48'0 66 Hz 120 VA 150 VA with all 
options 10 VA standby 
WEIGHT: 27 kg (60 b s  ) net 37 kg (81 Ibs ) 
shipping 
DIMENSIONS: 177 mm H x 425.5 mm W 
x 497  8 mm D (7 "  x 16 -314 "  x 
19 - 518") 

ACCESSORIES INCLUDED: 
1 ea. Operating Manual (HP Part Number 
03326 - 90000) 1 ea Service Manual (HP 
Part Number 03326 - 90010) 

ACCESSORIES AVAILABLE 
15507A Ground lsolator for break~ng sig 
n a  grounds between input and output 
connectors thereby isolating a connector 
from the chassis ground 
11048C 50 Ohm Feed Thru Termination for 
terminating outputs In 50 f i  
11652- 60009 50 Ohm BNC Power Split- 
ter 11667A 50 Ohm Type N Power Splitter 
for use in external  and rnu l tphase 
calibration 
03326 - 84401 Service Accessory K t  for 
trouble shooting and repair of the 3326A 
Incudes extender boards and cables 
9211 - 2656 Transit Case for rugged pro 
tecton transportation and storage 

RELATED EQUIPMENT 
1980B Oscilloscope Measurement Sys 
tern (DC to 100 MHz) 
3561A Dynamic  S igna l  Ana lyzer  
(125 F H ~  to 100 kHz) 
3585A Spectrum Analyzer 120 Hz to 
40 MHz) 
3586C Selective Level Meter (50 Hz to 
32 5 MHz) 

ORDERING INFORMATION: 
USA List Prices Only 

3326A Two-Channel 
Synthesizer $9.200 
Option 001 High Stability 
Frequency Reference add 

(to retrofr order HP Part 
Number 03326-88801) 

Option 002 
High Voltage Output add 

(to retrofit order HP Part 
Number 03326-88802) 

Option 003 Rear Panel 
Main Signal Outputs 

(to retrof~t order HP Part 
Number 03326-88803) 

Option 907 
Frcnt Handle Kit add 

(to retrofit order HP Part 
Number 5061 -0090) 

Option 908 Rack Flange K t  add 
(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 

Option 910 
Extra Operating Manual add 
Option 91 4 
Delete Service Manual less 

15507A Ground lsolator 
11048C 50 Ohm Feed Thru 
Termination 
9211-2656 Transit Case 

650 

300 

NIC 

60 

35 

90 

100 

115 

275 

30 
540 

03326-84401 Service Accessory K I ~  250 





CROSS REFERENCE TO CHAPTER 1 
OPERATION AND REFERENCE 

KeylConnectorllndlcatorlKey Block Page 

AMPTD key 1-22 
ASGN ZERO C$ key 1-27 
AUTO key 1-56 
A-AMPTD MOD IN connector 1-48 
A-EXT PHASE CAL IN connector 1-54 1-55 
A-PHASE MOD NISYNC PM IN connector 1-48 
BACK SP key 1-15 
BUS ADRS key 1-58 
B-AMPTD MOD IN connector 1-48 
B-EXT PHASE CAL IN1 MULTl PHASE 
REF IN connector 1-54 1-55 
B-PHASE MOD IN connector 1-48 
CALIBRATION block 1-53 
CALIBRATION INPUTS 1-54 1-55 
CH A mdicator 1-14 
CH A key 1-12 
CH A OUT OPT 003 connector 1-5 
CH A output 1-5 
CH B ~nd~cato r  1-14 
CH B key 1-12 
CH B OUT OPT 003 connector 1-5 
CH B output 1-5 
CHAN key 1-14 
CLEAR MEM key 1-51 
CLR DISCRETE key 1-41, 1-52 
CLR g OFS key 1-27 
CNTR FREQ key 1-37 
COMBINED key 1-1 1 
CONT key 1-30, 1-41 
DATA block 1-14 
DC OFFSET key 1-24 
DC ~ndicator 1-13 
DISCRETE key 1-39 
DUTY CYCLE key 1-28 
ENTRY block 1-20 
EXT AM ~ndicator 1-48 
EXT PM ~nd~cator  1-48 
EXT REF indicator 1-66 
EXT TRIG IN connector 1-59 
EXTERNAL ~nd~cato r  1-54 
FREQ key 1-20 
FREQUENCY REFERENCE INPUTIOUTPUT 1-66 
FRONT PANEL OUTPUTS 1-5 1-63 
FUNCTION block 1-12 
HP-IB connector 1-57 
HP-IB STATUS block 1-57 
HV key 1-13 
HV-A ~nd~cato r  1-13 
HV-B ~nd~cato r  1-13 
INSTR PRESET key 1-3 1-52 
INSTR STATE block 1-39 1-50 
INT AM ~nd~cator  1-45 
INT PM ~ndcato r  1-46 
INTERNAL ~ndcato r  1-53 

APPENDIX C 

LISTEN ~ndca lo r  1-58 
LOCAL key 1-58 
MANUAL key 1-56 
MARl<ER OUT connector 1-60 
MKR FREO key 1-34 
MKR-CF key 1-38 
MODE block 1-6 
MODE key 1-6 
MODIFY block 1-18 
MODULATION block 1-44 
MODULATION keys 1-44 
MULTIPHASE ind~cator 1-55 
MODULATION INPUTS 1-48 
ONIOFF key 1-18 
PHASE key 1-26 
POWER KEY 1-2 
PULSE ~nd~cato r  1-10 
RCL DISCRETE key 1-39, 1-51 
RECALL key 1-50 
REMOTE ind~cator 1-58 
RESET SWEEP key 1-36, 1-41 
Rotary knob 1-18 
SAVE kev 1-50 
SAVE DISCRETE key 1-40 1-51 
SELECT key 1-53 
SELF TEST key 1-57 
SINGLE key 1-30 1-41 
SPAN key 1-36 
SRQ ~ndcato r  1-58 
START FREQ key 1-32 
STATUS block 1-14 
STOP FREQ key 1-33 
SYNC A output 1-63 
SWEEP 1-29 
TALK ~nd~cato r  1-58 
TIME key 1-34 1-41 
TRIANGLE key 1-35 
X-DRIVE connector 1-62 
Z-BLANK TTL connector 1-61 
1,  2 5 10 MHz REF IN connector 1-66 
2 CHANNEL ~nd~cato r  1-7 
2 PHASE ~nd~cato r  1-8 
2 TONE nd~cato r  1-9 
10 MHz OUT connector 1-66 
10 MHz OVEN OUTPUT Opton 001 connector 1-66 
20-33 MHZ B-L 0 OUTPUT connector 1-64 
(AB) SYNC PM ~nd~cator  1-48 
C$ OFFSET ind~cator 1-27 
% AMIPM DEV key 1-45, 1-47 - key 1-19 - key 1-19 
- ind~cator 1-12 
% ~ndicator 1-13 







1 MODULATION INPUTS 

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

A-PHASE MOD INISYNC 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 frequency) + 1 
Vdc corresponds to i- 360" modulation 

2 CALIBRATION INPUTS 

A-EXT PHASE CAL IN and BEXT PHASE CAL 
IN1 MULTl 6 REF IN connectors allow the 
HP 3326A to sense phase externally for an ex- 
ternal or multiphase calibration These inputs re- 
quire a 1 kHz to 13 1 MHz signal with an 
amplitude of 3 to 10 Vpp. 

3 CHANNEL OUTPUTS 

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

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

10 MHz OUT connector provides 10 MHz square 
wave (<3  dBm 50 0) 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 0) This output is referenced to chassis 
ground 

5 20-33 MHz B.L.O. 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 

XT TRIG INPUT 

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

8 X.DRIVEIZ-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-10 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 

X DRIVEIZ BLANK 8 

HP-IB 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. 
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PACKARD -1 N&r: 3326A 

Manual Pr in t  Date: Sept. 1984 
Manual Part Number: P13326-90UEI0 

I New or Revised I t em 

This supplement contains w r t a n t  information for  correcting manual e r rors  
and for updating the manual to instruments containing iRlpmvements mde a f t e r  
pr int ing of the manual. 

To use this s w l m e n t :  

1. W e  a l l  Manual and ERRATA changes. 

2. P i e  all additional changes t h a t  pertain to instrument s e r i a l  
number only. 

EP-IB INTRDEUCI'ORY OPERATIJ9G GUIDE 

Appendix A, Page 12. Chanqe the DCLR front panel control description frcm 
"RST DISCRETE" to "CLR DISCRETE". 

m-IB WICK REFlmmCE GUIDE 

OPERATION rnD l?EmmiNCE MANUAL 

Chapter 3 ,  Page 3-10, Figure 3-2. Add "30 In  2 XXE d e  with channel E high 
voltage option enaloled, charnel B frequency cannot track change to chnne l  A 
frequency" . 

Page INSTALLATION - 2, Figure 2. Change the 22111 ~/24W V fuse type t o  2 A 25CJ 
V NORMAL BUTC.1, and fuse part ntnber to  211040Cl2. 

Page II~JSTALLATION - 1, BCX.JER liEQvIRENENTS paragraph. Change the "200 VA" 
pmer rat ing t o  "2W VA" and the "15 VA" power ra t ing  to "1UEI VA". 

Cllapter 1, Page 1-11. A£ker the th i rd  sentence of the Cmbined Operation 
paragraph, add: "FJhen CG4BINED operation is enabled, e i the r  a DC f u n c t i o ~ ,  or 
a high voltage output my  be selected. " 

Appendix B, Page 82. Change the notes for  ~irie/~ine Ckrtpcrtg table t o  "1 = 
Both q l i t u d e  levels" and "2 = Eoth q l i t u d e  levels".  

Supplement A for W3326-9WWWLj 
Page 1 of 2 



Appendix B, Page B2. Change the notes for Square/~quare outpts table to "1 = 
Both amplitude levels" and "2 = Both amplitude levels". 

Appendix B, Page B4. Change the l a s t  l ine  of the EXTEFWK REW 
specification t o  " i s  - +lo /o~"  (one degree per degree centigrade. 

IIppendix B, Page B4. Change the page reference in the PEPSSE mISE 
specification to  "Bl". 

Appendix B, Page B5. Change the KWER specification= to "100/120/220/24GN, 
+5%, -la%, 48 to 66 Hz, 126 VA, 290 VA with a l l  +ions , 100 VA standby. " 

17 October 1984 Supplement A for 03 3 26-9CXWEl 
Paqe 2 of 2 



SALES & SUPPORT OFFICES 
Arranged alphabetically by country 

Product Line Sales/Support Key 
Key Product Line 
A Analytical 
CM Components 
C Computer Systems Sales only 
CH Computer Systems Hardware Sales and Services 
CS Computer Systems Software Sales and Services 
E Electronic Instruments 6 Measurement Systems 
M Medical Products 
MP Medical Products Primary SQI 
MS Medical Products Secondarb SRO 
P Personal Computation Products 

Sales only for specific product line 
" Support only for specific product line 

IMPORTANT: These syrn6ols 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 suppol 
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 Floor, Sun Hung Kai Centre 
30 Harbour Rd. 
G.P.O. Box 795 
HONG KONG 
Tei: 5-832 321 1 
After Jan. 1, 1984 
47th Floor, China Resources Bldg. 
26 Harbour Rd., Wanchai 
HONG KONG 
Telex: 66678 HEWPA HX 
Cable: HEWPACK HONG KONG 

CANADA 
Hewlelt-Packard (Canada) Ltd. 
6877 Goreway Drive 
MISSISSAUGA, Ontario L4V 1M8 
Tel: (416) 678-9430 
Telex: 6 10-492-4246 

EASTERNEUROPE 
Hewlelt-Packard Ges.m.b.h. 
Lleblgasse 1 
P.0.Box 72 
A-1222 VIENNA, Austria 
Tel: (222) 2365 1 10 
Telex: 1 3 4425 HEPA A 

NORTHERN EUROPE 
Hewlell-Packard S.A. 
Uilenstede 475 
P.0.Box 999 
NL- 11 80 AZ AMSTELVEEN 
The Netherlands 
Tel: 20  437771 

SOUTHEASTEUROPE 
Hewlelt-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 

OTHEREUROPE 
Hewlell-Packard S.A. 
P.O. Box 
150, Rte du Nanl-D'Avrii 
CH-1217 MEYRIN 2, Switzerland 
Tel: (022) 83 81 11 
Telex: 22486 hpsa 
Cable: HEWPACKSA Geneve 

MEDITERRANEAN AND 
MIDDLE EAST 
Hewlell-Packard S.A. 
Mediterranean and Middle East 
Operations 
Alrina Centre 
32 Kifissias Ave. 
Paradissos-Arnarousion, ATHENS 
Greece 
Tel: 682 88 11 
Telex: 2 1-6588 HPAT GR 
Cable: HEWPACKSA Athens 

EASTERNUSA 
Hewlett Packard Co 
4 Choke Cherry Road 
ROCKVILLE, MD 20850 
Tel (301) 258-2000 

MIDWESTERN USA 
Hewlett-Packard Co 
5201 Tollview Drlve 
ROLLING MEADOWS, IL 60008 
Tel (312) 255-9800 

SOUTHERN USA 
Hewlell Packard Co 
2000 Soulh Park Place 
P 0 Box 105005 
ATLANTA, GA 30348 
Tel (404) 955 1500 

WESTERN USA 
Hewlell-Packard Co 
3939 Lankershlrn Blvd 
P 0 Box 3919 
LOS ANGELES, CA 9 1604 
Tel (213) 506 3700 

OTHER INTERNATIONAL 
AREAS 
Hewlett Packard Co 
intercontlnenlal Headquarters 
3495 Deer Creek Road 
PAL0 ALTO, Ch 94304 
Tel (415) 857 1501 
Telex 034 8300 
Cable HEWPACK 

ANGOLA 
Telectra 
Empresa T6cnica de Equipamentos 
R. Barbosa Rodrigues, 4 1-1 D T. 
Caixa Postal 6487 
LUANDA 
Tel: 355 15,355 16 
E. P 

ARGENTINA 
Hewiell-Packard Argeqtina S.A. 
Avenida Sanla Fe 2035 
Martinez 1640 BUENOS AlRES 
Tel: 798-5735, 792-1293 
Telex: 17595 BIONAR 
Cable: HEWPACKARG 
A,E,CH,CS,P 
Blotron S A C I M  e l  
A v Paseo Colon 22 1, PISO 9 
1399 BUENOS AlRES 
Tel 30-4846, 30- 185 1 
Telex 17595 BIONAR 
M 

AUSTRALIA 
Adelaide, South Australia 
Office 
Hewlett-Packard Australia Ltd. 
153 Greenhill Road 
PARKSIDE, S.A. 5063 
Tel: 272-591 1 
Telex: 82536. 
Cable: HEWPARD Adelaide 

Sydney, New South Wales 
Office 
Hewlett-Packard Australia Ltd. 
17-23 Talavera Road 
P.O. Box 308 
NORTH RYDE, N.S.W. 21 13 
Tel: 887-161 1 
Telex: 21561 
Cable: HEWPARD Sydney 
A,CH,CM,CS,E,MS,P 

AUSTRIA 
Hewlett-Packard Ges.m.b.h. 
Groltenhofslrasse 94 
A-8052 GRAZ 
Tel: (0316) 291 5 66 
Telex: 32375 
CH,E 
Hewlelt-Packard Ges.rn.b.h. 
Lieblgasse 1 
P.O. 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. 0.  Box 557 
Manama 
BAHRAIN 
Tel: 255503-255950 
Telex: 844 19 
n 

A',CH,CM,,E,MS,P 
Wael Pharmacy 

Brisbane, Queensland Office p 0 B~~ 648 
Hewiell-Packard Australla Ltd BAHRAIN 
10 Payne Road 
THE GAP, Oueensland 4061 
Tel: 30-4133 
Telex: 42133 
Cable: HEWPARD Brisbane 
A,CH,CM,E,M,P 

Canberra, Australia 
Capital Territory 
Office 
Hewlett-Packard Auslralia Lld 
12 1 Wollongong Street 
FYSHWICK, A.C.T. 2609 
Tel: 80  4244 
Telex: 62650 
Cable: HEWPARD Canberra 
CH.CM.E.P 

Melbourne, Victoria Office 
Hewlett-Packard Australia Ltd. 
31  -41 Joseph Slreel 
BLACKBURN, Victorla 3130 
Tel: 895-2895 
Telex: 31  -024 
Cable: HEWPARD Melbourne 
A,CH,CM,CS,E,MS,P 

Perth, Western Australia 
Office 
Hewlell-Packard Australia Lld. 
261 Stirling Highway 
CLAREMONT, W.A. 6010 
Tei: 383-2 188 
Telex: 93859 
Cable: HEWPARO Perlh 
A,CH,CM,E,MS,P 

Tel: 256 123 
Telex 8550 WAEL EN 

BELGIUM 
Hewlell-Packard Belgium S A /N V 
Blvd de la Woluwe, 100 
Woluwedal 
8-1200 BRUSSELS 
Tel (02) 762-32-00 
Telex 23-494 paloben bru 
A,CH,CM,CS,E,MP,P 

BRAZIL 
Hewlett-Packard do Brasil 1.e.C. Ltda 
Alarneda Rio Negro, 750 
Alphaville 
06400 BARUERI SP 
Tel: (011) 421.1311 
Telex: (01 1) 33872 HPBR-BR 
Cable: HEWPACK Sao Paulo 
A,CH,CM,CS,E,M,P , 

Hewlett-Packard do Brasil 1.e.C. Ltda. 
Avenida Epllaclo Pessoa, 4664 
22471 RIO DE JANEIRO-RJ 
Tel: (021) 286.0237 
Telex: 02  1-21905 HPBR-BR 
Cable: HEWPACK Rio de Janeiro 
A,CH,CM,E,MS,P* 
ANAMED I C. E.I. Ltda. 
Rua Bage, 103 
040 I2 SAO PAUL0 
Tel: (0 1 1). 570-5726 
Telex: 02 1-2 1905 HPBR-BR 
M 



SALES & SUPPORT OFFICES ' Arranged alphabetically by country ti!! 
C A N A D A  

A l b e r t a  
Hewlett-Packard (Canada) Lld. 
3030 3rd Avenue N.E. 
CALGARY, Alberta T2A 6T7 
Tel: (403) 235-3100 
A,CH,CM,E',MS,P' 
Hewlett-Packard (Canada) Ltd. 
1 1 120A- 178th Street 
EDMONTON, Alberta T5S 1P2 
Tel: (403) 486-6666 
A,CH,CM,CS,E,MS,P 

British C o l u m b i a  
Hewlett-Packard (Canada) Ltd. 
10691 Shellbridge Way 
RICHMOND, 
British Columbia V6X 2W7 
Tel: (604) 270-2277 
Telex: 6 10-922-5059 
A,CH,CM,CS,Eb,MS,P' 

M a n i t o b a  
Hewlett-Packard (Canada) Ltd. 
380-550 Century Street 
WINNIPEG, Manitoba R3H OY I 
Tel: (204) 786-6701 
A,CH,CM,E,MS,P' 

N o v a  S c o t i a  
Hewletl-Packard (Canada) Ltd. 
P.O. Box 931 
900 Windmill Road 
DARTMOUTH, Nova Scotia B2Y 
Tel: (902) 469-7820 
CH,CM,CS,E',MS,P* 

O n t a r i o  
Hewlett-Packard (Canada) Ltd. 
3325 N. Service Rd., Unit 6 
BURLINGTON, Ontario P3A 2A3 
Tel: (416) 335-8644 
CS,M' 
Hewlett-Packard (Canada) Ltd. 
552 Newbold Street 
LONDON. Ontario N6E 2S5 
Tel: (519) 686-9181 
A,CH,CM,E*,MS,P* 
Hewlett-Packard (Canada) Ltd. 
6877 Goreway Drive 
MISSISSAUGA, Ontario L4V 1M8 
Tel: (416) 678-9430 
A,CH,CM,CS,E,MP,P 
Hewlett-Packard (Canada) Ltd. 
2670 Oueensview Dr. 
OTTAWA, Ontario K2B 8K1 
Tel: (613) 820-6483 
A,CH,CM,CS,E',MS,P' 
Hewlett-Packard (Canada) Lld. 
220 Yorkland Blvd., Unil #I 1 
WILLOWDALE, Ontario M2J 1R5 
Tel: (4 16) 499-9333 
CH 

Q u e b e c  
Hewlett-Packard (Canada) Ltd. 
17500 Soulh Service Road 
Trans-Canada Highway 
KIRKLAND, Ouebec H9J 2M5 
Tel: (514) 697-4232 
A,CH,CM,CS,E,MP,P' 
Hewlelt-Packard (Canada) Ltd. 
Les Galeries du Vallon 
2323 Du Versonl Nord 
STE. FOY, Ouebec GIN 4C2 
Tel: (418) 687-4570 

C H I L E  
Jorge Calcagni y Cia. Llda. 
Av. llalia 634 Sanliago 
Casilla 16475 
SANTIAGO 9 
Teb 222-0222 
Telex: Public Boolh 44000 1 
A, CM, E, M 

Olympia (Chile) L Ida. 
Av. Rodr@o de Araya 1045 
Casilla 256- V 
SANTIAGO 2 1 
Tel: (02) 22 55 044 
Telex: 240-565 OL YMP CL 
Cable: Olympiachile Sanliagochile 
CH, CS,P 

C H I N A ,  P e o p l e ' s  R e p u b l i c  o f  
China Hewlelt-Packard Rep. Office 
P. 0. Box 4 18 
1A Lane 2, Luchang St. 
Beiwei Rd., Xuan wu Oistricl 
BEIJING 
Tel: 33- 1947, 33-7426 
Telex: 2260 1 CTSHP CN 
Cable: 1920 
A,CH,CM,CS,E,P 

C O L O M B I A  
hslrumenlaci6n 
H. A. Langebaek & Kier S.A. 
Carrera 4A No. 52A-26 
Aparlado Aereo 6287 
BOGOTA 1, D.E. 
Tel: 2 12- 1466 
Telex: 44400 INST CO 
Cable: AARIS Bogola 
CM, E, M 

Casa Humboldl L Ida. 
Carrera 14, No. 98-60 
Apartado Aereo 5 1283 
BOGOTA 1, 0.E. 
Tel: 256- 1686 
Telex: 45403 CCAL CO 

A 

C O S T A  R l C A  
Cienlifica Coslarricense S.A. 
A venida 2, Calle 5 
San Pedro de Monles de Oca 
Apartado, 10 159 
SAN JOSE 
Tel: 24-38-20, 24-08- 19 
Telex: 2367 GALGUR CR 
CM, E,M 

C Y P R U S  
Telerexa L ld. 
P. 0. Box 4809 
14C Slassinos Avenue 
NICOSIA 
Tel: 62698 
Telex: 2894 L E WOO C Y 
E M P  

D E N M A R K  
Hewlett-Packard AJS 
Datavej 52  
DK-3460 BIRKEROD 
Tel: (02) 8 1-66-40 
Telex: 37409 hpas dk 
A,CH,CM,CS,E,MS,P 
Hewletl-Packard AJS 
Rolighedsvej 32  
OK-8240 RISSKOV, Aarhus 
Tel: (06) 17-60-00 
Telex: 37409 hpas dk 
CH,E 

D O M I N I C A N  R E P U B L I C  
Microprog S.A. 
Juan Tom& Mejfa y Cotes No. 60 
Arroyo Hondo 
SANTO DOMING0 
Tel: 565-6268 
Telex: 45 10 ARENTA OR (RCA) P 

E C U A D O R  
CYEDE Cia. Llda. 
A venida Eloy Alfaro 1749 
Casilla 6423 CCI 
OUlTO 
Tel: 450-975, 243-052 
Telex: 2548 CYEDE ED 
CM, E, P 

Hospilalar S. A. 
Robles 625 
Casilla 3590 
OUITO 
Tel: 545-250, 545- 122 
Telex: 2485 HOSPTL ED 
Cable: HOSPITALAR-Ouilo 
M 

E G Y P T  
hlernalional Engineering Associales 
24 Hussein Hegazi Slreel 
Kasr-el-Aini 
CAIRO 
Tel: 23829, 2 164 1 
Telex: IEA UN 93830 
CH, CS, E, M 
EG YPOR 
P. 0. Box 2558 
42 El Zahraa Streel 
CAh'O, Egyp! 
Tel: 65 00 2 1 
Telex: 93 337 
P 

EL S A L V A D O R  
IPESA de El Salvador S.A 
29 A venida Norle 12 16 
SAN SAL VADOR 
Tel: 26-6858, 26-6868 
Telex: 20539 IPESASAL 

A, CH, CM, CS, E, P 

F I N L A N D  
Hewletl-Packard Oy 
Revonlulentie 7 
PL 24 
SF-02101 ESP00 10 
Tei: (90) 45502 1 1 
Telex: 121563 hewpa sf 
CH,CM,CS,P 
Hewlett-Packard Oy 
(Olarinluoma 7) 
PL 24 
02101ESPOO10 
Tel: (90) 4521022 
A,E,MS 
Hewlell-Packard Oy 
Aatoksenkatv 10-C 
SF-40720-72 JYVASKYLA 
Tel: (941) 216318 
CH 
Hewlett-Packard Oy 
Kainvunlie 1 -C 
SF-90140-14 OULU 
Tel: (98 1) 338785 
CH 

F R A N C E  
Hewlett-Packard France 
Z.I. Mercure B 
Rue Berthelot 
F-13763 Les Milles Cedex 
AIX.EN-PROVENCE 
Tel: 16 (42) 59-41-02 
Telex: 410770F 
A,CH,E,MS,P' 
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 
CH,M 
HewletbPackard France 
13, Place Napoleon Ill 
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) 83341-25 
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: 69231 5F 
E 
Hewlett-Packard France 
Parc d3Activite du Bois Br~ard 
Ave. du Lac 
F-91040 EVRY Cedex 
Tel: 16 6 077-8383 
Telex: 692315F 
E 
Hewlett-Packard France 
5, avenue Raymond Chanas 
F-38320 EYBENS (Grenoble) 
Tel: 16 (76) 25-81-41 
Telex: 980124 HP GRENOB EYBE 
CH 
Hewlett-Packard France 
Centre d'Affaire Paris-Nord 
Bdtiment Ampere 5 &age 
Rue de la Commune de Paris 
Boite Postale 300 
F-93 153 LE BLANC MESNIL 
Tel: 16 (1) 865-44-52 
Telex: 21 1032F 

Hewlell-Packard France 
Parc d'Activit6s Cadera 
Ouartier Jean Mermoz 
Avenue du Prkdent  JF Kennedy 
F-33700 MERIGNAC IBordeaux) 
Tel: 16 (56) 34-00-84 
Telex: 550105F 

Hewletl-Packard France 
lmmueble "Les 3 B" 
Nouveau Chemin de la Garde 
ZAC de Bois Briand 
F-44085 NANTES Cedex 
Tel: 16 (40) 50-32-22 
CH" 



SALES & SUPPORT OFFICES 
Arranged alphabetically by country P I  

FRANCE (Cont'd) 
Hewlett-Packard France 
125, rue du Faubourg Bannier 
F-45000 ORLEANS 
Tel: 16 (38) 68 01 63 
Hewlett-Packard France 
Zone lndustrielle de Courtaboeuf 
Avenue des Tropiques 
F-91947 Les Ulis Cedex ORSAY 
Tel: (6) 907-78-25 
Telex: 600048F 
A,CH,CM,CS,E,MP,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 
CH,MS,P 
Hewlett-Packard France 
124, Boulevard Tourasse 
F-64000 PAU 
Tel: 16 (59) 80 38 02 
Hewlett-Packard France 
2 AllBe de la Bourgonnette 
F-35 100 RENNES 
Tel: 16 (99) 51-42-44 
Telex: 740912F 
CH,CM,E,MS,Pe 
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: 890141F 
CH,E,MS,Pe 
Hewlett-Packard France 
Le PBripole 
20, Chemin du Pigeonnier de la 
CBpiire 
F-3 1083 TOULOUSE Cedex 
Tel: 16 (61) 40-11-12 
Telex: 53 1 6 3 9 ~  
A,CH,CS,E,P* 
Hewlett-Packard France 
9, rue Baudin 
F-26000 VALENCE 
Tel: 16 (75) 42 76 16 
Hewlelt-Packard France 
Carolor 
ZAC de Bois Briand 
F-57640 VtGY (Metz) 
Tel: 16 (8) 771 20 22 
CH 
Hewlett-Packard France 
lmmeuble PBricentre 
F-59658 VILLENEUVE D'ASCO Cedex 
Tel: 16 (20) 91-41-25 
Telex: 160124F 
CH,E,MS,P* 

GERMAN FEDERAL 
REPUBLIC 
Hewlett-Packard GmbH 
Geschlftsstelle 
Keithstrasse 2-4 
D- 1000 BERLIN 30 
Tel: (030) 24-90-86 
Telex: 018 3405 hpbln d 
A,CH,E,M,P 

Hewlett-Packard GmbH 
Geschlftsstelle 
Herrenberger Strasse 130 
D-7030 BOBLINGEN 
Tel: (7031) 14-0 
Telex: 
A,CH,CM,CS,E,MP,P 
Hewlett-Packard GmbH 
Geschlftsstelle 
Emanuel-Leutze-Strasse 1 
D-4000 DUSSELDORF 
Tel: (0211) 5971-1 
Telex: 085186 533 hpdd d 
A,CH,CS,E,MS,P 
Hewlett-Packard GmbH 
Geschlftsstelle 
Schleefstr. 28a 
0-4600 DORTMUND-Aplerbeck 
Tel: (0231) 45001 
Hewlett-Packard GmbH 
Vertriebszentrale Frankfurt 
Berner Strasse 117 
Postfach 560 140 
D-6000 FRANKFURT 56 
Tei: (06 1 1) 50-04- 1 
Telex: 04 13249 hpffm d 
A,CH,CM,CS,E,MP,P 
Hewlett-Packard GmbH 
Geschlftsstelle 
Aussenstelle Bad Homburg 
Louisenstrasse 115 
D-6380 BAD HOMBURG 
Tel: (06172) 109-0 
Hewlett-Packard GmbH 
Geschlftsstelle 
Kapstadtring 5 
0-2000 HAMBURG 60 
Tel: (040) 63804- 1 
Telex: 021 63 032 hphh d 
A,CH,CS,E,MS,P 
Hewlett-Packard GmbH 
Geschlftsstelle 
Heidering 37-39 
D-3000 HANNOVER 61 
Tel: (051 1) 5706-0 
Telex: 092 3259 
A,CH,CM,E,MS,P 
Hewlett-Packard GmbH 
Geschlftsstelle 
Rosslauer Weg 2-4 
D-6800 MANNHEIM 
Tel: (0621) 70050 
Telex: 0462 105 
AGE 
Hewlett-Packard GmbH 
Geschlftsstelle 
Messerschmittstrasse 7 
D-7910 NEU ULM 
ie1:073 1-7024 1 
Telex: 07 12816 HP ULM-D 
AGE' 
Hewlett-Packard GmbH 
Geschlftsstelle 
Ehhericherstr. 13 
D-8500 NURNBERG 10 
Tel: (091 1) 5205-0 
Telex: 0623 860 
CH,CM,E,MS,P 
Hewlett-Packard GmbH 
Geschlftsstelle 
Eschenstrasse 5 
D-8028 TAUFKIRCHEN 
Tel: (089) 61 17-1 
Telex: 0524985 
A,CH,CM,E,MS,P 

GREAT BRITAIN 
See United Kingdom 

GREECE 
Koslas Karaynnis S.A. 
8 Omirou Streel 
ATHENS 133 
Tel: 32 30 303, 32 37 37 1 
Telex: 2 15962 RKAR GR 
A, CH, CM, CS, E, M, P 

PLAISIO S.A. 
G. Gerardos 
24 Slournan Street 
A THENS 
Tel: 36- 1 1- 160 
Telex: 22 187 1 
P 

GUATEMALA 
IPESA 
Avenida Reforma 3-48, Zona 9 
GUATEMALA CITY 
Tel: 3 16627, 3 14786 
Telex: 4 192 TEL TRO GU 
A,CH,CM,CS, E,M,P 

HONG KONG 
Hewlett-Packard Hong Kong, Ltd. 
G.P.O. Box 795 
5th Floor, Sun Hung Kai Centre 
30 Harbour Road 
HONG KONG 
Tel: 5-832321 1 
Telex: 66678 HEWPA HX 
Cable: HEWPACK HONG KONG 
E,CH,CS,P 
CE T L ld. 
1402 Tung Wah Mansion 
199-203 Hennessy Rd. 
Wanchia, HONG KONG 
Tel: 5-729376 
Telex: 85 148 CET HX 
CM 
Schmidt & Co. (Hong Kong) Lld. 
Wing On Centre, 28th Floor 
Connaughl Road, C. 
HONG KONG 
Tel: 5-455644 
Telex: 74766 SCHMX HX 
A M  

ICELAND 
Elding Trading Company Inc. 
Hafnamvoli- Tryggvagotu 
P. 0.  Box 895 
IS-RE YKJA VtK 
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 Complex I1 Floor 
24 Residency Rd. 
BANGALORE 560 025 
Tel: 55660 
Telex: 0845-430 
Cable: BLUESTAR 
A,CH',CM,CS ', E 

Blue Slar Ltd. 
Band Box House 
Prabhade vi 
BOMBAY 400 025 
Tel: 422-3 10 1 
Telex: 0 1 1-375 1 
Cable: BLUES TAR 
A M  
Blue Star Lld. 
Sahas 
4 14/2 Vir Savarkar Marg 
Prabhadevi 
BOMBAY 400 025 
Tel: 422-6 155 
Telex: 0 1 1-4093 
Cable: FROSTBLUE 
A,CH:CM,CS',E,M 

Blue Star Ltd. 
Kalyan, 19 Vish was Colony 
Alkaouri. BORODA. 390 005 
Tel: '65235 
Cable: BLUE STAR 
A 

Blue Slar Lld. 
7 Hare Street 
CALCUTTA 700 001 
Tel: 12-01-3 1 
Telex: 02 1 - 7655 
Cable: BL UESTAR 
A M  
Blue Star Ltd. 
133 Kodambakkam High Road 
MADRAS 600 034 
Tel: 82057 
Telex: 04 1-379 
Cable: BLUES TAR 
A,M 
Blue Star Lld. 
Bhandari House, 7th/8th Floors 
9 1 Nehru Place 
NEW DELHl 1 10 024 
Tel: 682547 
Telex: 03 1-2463 
Cable: BLUESTAR 
A,CH',CM,CS ', E, M 

Blue Slar Lld. 
l5/ l6:C Wellesley Rd. 
PUNE4llOll 
Tel: 22775 
Cable: BLUE STAR 
A 

Blue Slar Ltd. 
2-2-47/1108 Bolarum Rd. 
SECUNDERABAD 500 003 
Tel: 72057 
Telex: 0 155-459 
Cable: BLUEFROST 
A,E 
Blue Slar Ltd. 
T. C. 7/603 Poornima 
Marulhankuzhi 
TRIVANDRUM 695 0 13 
Tel: 65799 
Telex: 0884-259 
Cable: BLUESTAR 
E 
Computer Maintenance Corporation 
L td. 
115, Sarojini Devi Road 
SECUNDERABAD 500 003 
Tel: 3 10- 184, 345-774 
Telex: 03 1-2960 
CH" 
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INDONESIA 
BERCA Indonesia P. T. 
P. 0. Box 496/Jkl. 
JI. Abdul Muis 62 
JAKARTA 
Tel: 2 1-373009 
Telex: 46748 BERSAL IA 
Cable: BERSAL JAKARTA 
P 
BERCA Indonesia P. T. 
P. 0.  Box 2497lJkl 
Anlara Bldg., 17th Floor 
Jl. Medan Merdeka Selatan 17 
JAKARTA-PUSAT 
Tel: 2 1-344- 18 1 
Telex: BERSAL IA 
A, CS, E, M 

BERCA lndonesia P. T. 
P.O. Box 174/SBY. 
Jl. Kutei No. 11 
SURABA YA 
Tet 68 172 
Telex: 3 1 146 BERSAL SB 
Cable: BERSAL -SURABA YA 
A ',E,M,P 

IRAQ 
Hewlett-Packard Trading S.A. 
Service Operation 
Al Mansoor City 901317 
BAGHDAD 
Tel: 551-49-73 
Telex: 212-455 HEPAIRAQ IK 
CH,CS 

IRELAND 
Hewlett-Packard Ireland Ltd. 
82/83 Lower Leeson Street 
DUBLIN 2 
Tel: 0001 608800 
Telex: 30439 
A,CH,CM,CS,E,M,P 
Cardiac Services Ltd. 
Kilmore Road 
Artane 
DUBLIN 5 
Tel: (0 1) 35 1820 
Telex: 30439 
M 

ISRAEL 
Eldan Eleclronic Instrument Ltd. 
P.0.Box 1270 
JERUSALEM 9 1000 
16, Ohaliav St. 
JERUSALEM 94467 
Tel: 533 22 1, 553 242 
Telex: 2523 1 AB/PAKRD IL 
A n 

Eleclronics Engineering Division 
Molorola Israel Ltd. 
16 Kremenetski Street 
P. 0. Box 250 16 
TEL-A VIV 67899 
Tel: 3 88 388 
Telex: 33569 Motil IL 
Cable: BASTEL Tel-Aviv 
CH,CM,CS,E,M,P 

Hewlett-Packard ltaliana S.p.A. 
Via Martin Luther King, 38/111 
1-40132 BOLOGNA 
Tel: (051) 402394 
Telex: 5 1 1630 
CH,E,MS 
Hewlett-Packard ltaliana S.p.A. 
Via Principe Nicola 43G/C 
1-95 126 CATANIA 
Tel: (095) 37-10-87 
Telex: 970291 
c,p 
Hewlett-Packard ltaliana S.p.A. 
Via G. Di Vittorio 9 
1-20063 CERNUSCO SUL NAVlGLlO 
(Milano) 
Tel: (02) 92369 1 
Telex: 334632 
A,CH,CM,CS,E,MP,P 
Hewlett-Packard ltal~ana S.p.A. 
Via C. Colombo 49 
1-20090 TREZZANO SUL NAVlGLlO 
(Milano) 
Tel: (02) 4459041 
Telex: 3221 16 
C,M 
Hewlett-Packard ltaliana S.p.A. 
Via Nuova San Rocco a 
Capodirnonte, 62lA 
1-80131 NAPOLI 
Tel: (081) 7413544 
Telex: 7 10698 
A,CH,E 
Hewlett-Packard ltaliana S.p.A. 
Viale G. Modugno 33 
1- 16156 GENOVA PEGLl 
Tel: (010) 68-37-07 
Telex: 215238 
E,C 
Hewlett-Packard ltaliana S.p.A. 
Via Pelizzo 15 
1-35128 PADOVA 
Tel: (049) 664888 
Telex: 4303 15 
A,CH,E,MS 
Hewlett-Packard ltaliana S.p.A. 
Viale C. Pavese 340 
COO144 ROMA EUR 
Tel: (06) 54831 
Telex: 610514 
A,CH,CM,CS,E,MS,P* 
Hewlett-Packard ltaliana S.p.A. 
Via di Casellina 571C 
1-50018 SCANDICCI.FIRENZE 
Tel: (055) 753863 
Hewlett-Packard ltaliana S.D.A. 
Corso Svizzera, 185 
1-10144 TORINO 
Tel: (01 1) 74 4044 
Telex: 221079 
CH,E 

JAPAN 
Yokogawa-Hewlett-Packard Ltd. 
152-1, Onna 
ATSUGI, Kanagawa, 243 

ITALY Tel: (0462) 28-0451 -. . A *  - 
~ & h - ~ a c k a r d  ltaliana S.p.A t iM,t im,t  

Traversa 99C Yokogawa-Helwett-Packard Ltd. 
Via Giulio Petroni, 19 Meiji-Seirnei Bldg. 6F 
1.7n17~ RAM 3-1 Hon Chiba-Cho , . .-. --... 
Tel: (080) 41-07-44 
M 

CHIBA, 280 
Tel: 472 25 7701 

Yokogawa-Hewlett-Packard Ltd. 
Yasuda-Seirnei Hiroshima Bldg. 
6-1 1, Hon-dori, Naka-ku 
HIROSHIMA, 730 
Tel: 82-24 1-061 1 
Yokogawa-Hewlett-Packard Ltd. 
Towa Building 
2-3, Kaigan-dori, 2 Chorne Chuo-ku 
KOBE, 650 
Tel: (078) 392-4791 
C,E 
Yokogawa-Hewlett-Packard Ltd. 
Kurnagaya Asahi 82 Bldg 
3-4 Tsukuba 
KUMAGAYA, Saitarna 360 
Tel: (0485) 24-6563 
CH,CM,E 
Yokogawa-Hewlett-Packard Ltd. 
Asahi Shinbun Daiichi Seirnei Bldg. 
4-7, Hanabata-cho 
KUMAMOT0,860 
Tel: (0963) 54-73 1 1 
CH,E 
Yokogawa-Hewlett-Packard Ltd. 
Shin-Kyoto Center Bldg. 
614, Higashi-Shiokoji-cho 
Karasurna-Nishiiru 
Shiokoji-dori, Shirnogyo-ku 
KYOTO, 600 
Tel: 075-343-092 1 
CH,E 
Yokogawa-Hewlett-Packard Ltd. 
Mito Mitsui Bldg 
4-73, Sanno-rnaru, 1 Chorne 
MITO. lbaraki 310 
Tel: ('0292) 25-7470 
CH,CM,E 
Yokogawa-Hewlett-Packard Ltd. 
Sumitorno Seirnei 14-9 Bldg. 
Meieki-Minarni, 2 Chome 
Nakarnura-ku 
NAGOYA, 450 
Tel: (052) 571-5171 
CH,CM,CS,E,MS 
Yokogawa-Hewlett-Packard Ltd. 
Chuo Bldg., 
4-20 Nishinakajirna, 5 Chorne 
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 Chorne 
SAGAMIHARA Kanagawa, 229 
Tel: 0427 59-131 1 
Yokogawa-Hewlett-Packard Ltd. 
Daiichi Seirnei Bldg. 
7-1, Nishi Shinjuku, 2 Chorne 
Shinjuku-ku,TOKYO 160 
Tel: 03-348-461 1 
CH,E 
Yokogawa-Hewlett-Packard Ltd. 
29-21 Takaido-Higashi, 3 Chorne 
Suginarni-ku TOKYO 168 
Tel: (03) 33 1-6 1 1 
Telex: 232-2024 YHPTOK 
A,CH,CM,CS,E,MP,P' 
Yokogawa-Hewlett-Packard Ltd. 
Daiichi Asano Building 
2-8, Odori, 5 Chorne 
UTSUNOMIYA, Tochigi 320 
Tel: (0286) 25-7 155 
CH,CS,E 

Yokogawa-Hewlett-Packard Ltd. 
Yasuda Seirnei Nishiguchi Bldg. 
30-4 Tsuruya-cho, 3 Chorne 
YOKOHAMA 221 
Tel: (045) 312-1252 
CH,CM,E 

JORDAN 
Mouasher Cousins Company 
P.O. Box 1387 
AMMAN 
Tel: 24907, 39907 
Telex: 2 1456 SABCO JO 
CH, E, M, P 

KENYA 
ADCOM Ltd, lnc., Kenya 
P. 0. Box 30070 
NAIROBI 
Tel: 33 1955 
Telex: 22639 
E. M 

KOREA 
Samsung Electronics HP Division 
12 Fl. Kinam Bldg. 
San 75-3 1, Yeoksam-Dong 
Kan.qnam-Ku 
  eon ado no P. 0.  Box 72 
S E O ~  - 
Tel: 555- 7555, 555-544 7 
Telex: K27364 SAMSAN 
A, CH, CM, CS, E, M, P 

KUWAIT 
Al-Khaldiya Trading & Contracting 
P. 0.  Box 830 Safat 
KUWAIT 
Tel: 42-49 10, 4 1- 1726 
Telex: 2248 1 Areeg kt 
CH, E, M 

Photo & Cine Equipmenl 
P. 0.  Box 270 Safat 
KUWAIT 
Tel: 42-2846, 42-380 1 
Telex: 22247 Matin kl 
P 

LEBANON 
G. M. Dolmadjan 
Achrafieh 
P.O. Box 165.167 
BEIRUT 
Tel: 290293 
MP" 
Computer Informalion Systems 
P.O. BOX 11-6274 
BEIRUT 
Tel: 89 40 73 
Telex: 22259 
C 

LUXEMBOURG 
Hewlell-Packard Belgium S.A.1N.V. 
Blvd de la Woluwe, 100 
Woluwedal 
8-1200 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 Sernantan, Darnansara Heights 
KUALA LUMPUR 23-03 
Tel: 943022 
Telex: MA3 101 1 
A,CH,E,M,P* 



SALES & SUPPORT OFFICES 
Arranged alphabetically by country Pd 

Lo1 6624, Seclion 64 
23/4 Pending Road 
Kuchina. SARA WAK 
Tel: 3599 
Telex: MA 70904 PROMAL 
Cable: PROTELENG 
A L M  

MALTA 
Philip Toledo Ltd. 
Notabile Rd. 
MRlEHEL 
Tel: 447 47, 455 66 
Telex: Media MW 649 
E. P 

MEXICO 
Hewlett-Packard Mexicana, S.A. 
de C.V. 
Av. Periferico Sur No. 6501 
Tepepan, Xochimilco 
16020 MEXICO D.F. 
Tel: 6-76-46-00 
Telex: 17-74-507 HEWPACK MEX 
A,CH,CS,E,MS,P 
Hewlett-Packard Mexicana, S.A. 
de C.V. 
Ave. Colonia del Valle 409 
Cot. del Valle 
Municipio de Garza Garcia 
MONTERREY, Nuevo Leon 
Tel: 78 42 41 
Telex: 038 410 
CH 
ECISA 
Jos6 Vasconcelos No. 2 18 
Col. Condesa Deleg. Cuauhl6moc 
MEXlCO D. F. 06 140 
Tel: 553- 1206 
Telex: 17-72755 ECE ME 
M 

MOROCCO 
Dolbeau 
8 1 rue Karatchi 
CASABLANCA 
Tel: 304 1-82, 3068-38 
Telex: 2305 1, 22822 
E 
Gerep 
2 rue d'Agadir 
Boile Postale 156 
CASABLANCA 
Tel: 272093, 272095 
Telex: 23 739 
P 

NETHERLANDS 
Hewlett-Packard Nederland B.V. 
Van Heuven Goedhartlaan 121 
NL 1181KK AMSTELVEEN 
P.O. Box 667 
NL 1 180 AR AMSTELVEEN 
Tel: (020) 47-20-21 
Telex: 13 216 HEPA NL 
A,CH,CM,CS,E,MP,P 
Hewlett-Packard Nederland B.V. 
Bongerd 2 
NL 2906VK CAPELLE AID IJSSEL 
P.O. Box 41 
NL 2900AA CAPELLE A/D IJSSEL 
Tel: (10) 51-64-44 
  el ex: 21261 HEPAC NL 
A,CH,CS,E 

Hewlett-Packard Nederland B.V. 
Pastoor Petersstraat 134-136 
NL 5612 LV EINDHOVEN 
P.O. Box 2342 
NL 5600 CH EINDHOVEN 
Tel: (040) 32691 1 
Telex: 51484 hepae nl 
A,CHH,E,M 

NEW ZEALAND 
Hewlett-Packard (N.Z.) Ltd. 
5 Owens Road 
P.O. BOX 26-189 
Epsom, AUCKLAND 
Tel: 687-159 
Cable: HEWPACK Auckland 
CH,CM,E,P' 
Hewlett-Packard (N.Z.) Ltd. 
4-12 Cruickshank Street 
Kilbirnie, WELLINGTON 3 
P.O. Box 9443 
Courtenay Place, WELLINGTON 3 
Tel: 877-199 
Cable: HEWPACK Wellington 
CH,CM,E,P 
Norlhrop Instruments & Systems Ltd. 
369 Khyber Pass Road 
P.O. Box 8602 
AUCKLAND 
Tel: 794-09 1 
Telex: 60605 
A M  
Norlhrop lnstrumenls & Systems Lld. 
110 Mandeville Sf. 
P. 0. Box 8388 
CHRISTCHURCH 
Tel: 486-928 
Telex: 4203 
A M  
Norlhrop lnslrumenls & Syslems Ltd. 
Sturdee House 
85-87 Ghuznee Steel 
P. 0. Box 2406 
WELLINGTON 
Tel: 850-09 1 
Telex: NZ 3380 
A,M 

NORTHERN IRELAND 
See United Kingdom 

NORWAY 
Hewlett-Packard Norge MS 
Folke Bernadottes vei 50 
P.O. Box 3558 
N-5033 FYLLINGSDALEN (Beraen) . " 

Tel: 004715116 55 40 
Telex: I662 1 hpnas n 
CH,CS,E,MS 
Hewlett-Packard Norge MS 
Osterndalen 16-18 
P.O. Box 34 
N-1345 OSTERAS 
Tel: 004712117 1 1 80 
Telex: 16621 hpnas n 
A,CH,CM,CS,E,M,P 

OMAN 
Khimjil Ramdas 
P.O. Box 19 
MUSCA T 
Tel: 722225, 74560 1 
Telex: 3289 BROKER MB MUSCA T 
P 

Suhail & Saud Bah wan 
P.0.Box 169 
MUSCA T 
Tel: 734 20 1-3 
Telex: 3274 BAHWAN MB 

PAKISTAN 
Mushko & Company Ltd. 
1-8, Street 43 
Sector F-8/1 
ISLAMABAD 
Tel: 5 1071 
Cable: FEMUS Ra walpindi 
A.E,M 
Mushko & Company Ltd. 
Oosman Chambers 
Abdullah Haroon Road 
KARACHI 0302 
Tel: 524 13 1, 524 132 
Telex: 2894 MUSK0 PK 
Cable: COOPERA TOR Karachi 
A,E,M,Pe 

PANAMA 
Eleclr6nico Balboa, S.A. 
Calle Samuel Lewis, Ed. Alfa 
Aparlado 4929 
PANAMA 5 
Tel: 63-66 13, 63-6748 
Telex: 3483 ELECTRON PG 
A, CM, E,M,P 

PERU 
C;a Electro Mbdica S.A. 
Los Flamencos 145, San lsidro 
Casilla 1030 
LIMA 1 
Tel: 4 1-4325, 4 1-3703 
Telex: Pub. Booth 25306 
CM, E, M, P 

PHILIPPINES 
The Online Advanced Syslems 
Corporation 
Rico House, Amorsolo Cor. Herrera 
Street 
Legaspi Village, Makati 
P.O. Box 1510 
Metro MANILA 
Tel: 85-35-8 1, 85-34-9 1, 85-32-2 1 
Telex: 3274 ONLINE 
A, CH, CS, E, M 

Electronic Specialists and Proponents 
Inc. 
690-B Epifanio de 10s Santos Avenue 
Cubao, OUEZON ClTY 
P. 0. Box 2649 Manila 
Tel: 98-96-8 1. 98-96-82. 98-96-83 
Telex: 400 18,42000 ITT GLOBE 
MACKA Y BOOTH 

PORTUGAL 
Mundinter 
hlercambio Mundial de Com6rcio 
S.A.R.L. 
P.O. Box 276 1 
Av. Anlonio Auguslo de Aguiar 138 
P-LISBON 
Tel: (19) 53-2 1-3 1, 53-2 1-37 
Telex: 1669 1 munter p 
M 

Soquimica 
Av, da Liberdade, 220-2 
1298 LlSBOA Codex 
Tel: 56 2 1 8 1/2/3 
Telex: 133 16 SABASA 
P 
Telectra-Empresa T6cnica de 
Equipmenfos El6clricos S.A. R. L. 
Rua Rodrigo da Fonseca 103 
P. 0. Box 253 1 
P-LISBON 1 
Tel: (19) 68-60-72 
Telex: 12598 
CH,CS,E,P 

PUERTO RlCO 
Hewlett-Packard Puerto Rico 
Ave. MuRoz Rivera # I 0 1  
Esq. Calle Ochoa 
HAT0 REY, Puerto Rico 009 18 
Tel: (809) 754-7800 
Hewlett-Packard Puerto Rico 
Calle 272 Edificio 203 
Urb. Country Club 
RIO PIEDRAS, Puerto Rico 
P.O. Box 4407 
CAROLINA, Puerto Rico 00628 
Tel: (809) 762-7255 
A,CH,CS 

QATAR 
Computearbia 
P. 0.  Box 2750 
DOHA 
Tel: 883555 
Telex: 4806 CHPARB 
P 

Easlern Technical Services 
P.0.Box 4747 
DOHA 
Tel: 329 993 
Telex: 4 156 EASTEC DH 
Nasser Trading & Conlracting 
P.0.Box 1563 
DOHA 
Tel: 22 170, 23539 
Telex: 4439 NASSER DH 

SAUDI ARABIA 
Modern Electronic Establishmenl 
Hewlelt-Packard Division 
P. 0.  Box 220 15 
Thuobah 
AL-KHOBAR 
Tel: 895- 1760, 895- 1764 
Telex: 671 106 HPMEEK SJ 
Cable: ELECTA AL-KHOBAR 
CH, CS, E, M 

Modern Electronic Eslablishment 
Hewlett-Packard Division 
P.O. Box 1228 
Redec Plaza, 61h Floor 
JEDDAH 
Tel: 644 38 48 
Telex: 4027 12 FARNAS SJ 
Cable: ELECTA JEDDAH 
CH, CS, E, M 
Modern Eleclronic Eslablishmenl 
Hewlell-Packard Division 
P. 0.  Box 220 15 
RIYADH 
Tel: 491-97 15, 49 1-63 87 
Telex: 202049 MEERYD SJ 
CH, CS, E, M 

Abdul Ghani El Ajou 
P. 0.  Box 78 
RIYADH 
Tel:4041 717 
Telex: 200 932 EL AJOU 
P 

SCOTLAND 
See United Kingdom 

SINGAPORE 
Hewlett-Packard Singapore (Sales) 
Pte. Ltd. 
#08-00 lnchcape House 
450-2 Alexandra Road 
P.O. Box 58 Alexandra Rd. Post Office 
SINGAPORE, 91 15 
Tel: 631788 
Telex: HPSGSO RS 34209 
Cable: HEWPACK, Singapore 
A,CH,CS,E,MS,P 





GREAT BRITAIN (Cont'd) 
Hewlett-Packard Ltd. 
Avon House 
435 Stratford Road 
Shirley, SOLIHULL, West Midlands 
090 4BL 
Tel: 021 745 8800 
Telex: 339 105 
CH,CS,E,P 
Hewlett-Packard Ltd. 
West End House 
41 High Street, West End 
SOUTHAMPTON 
Hampshire SO3 3D0 
Tel: 04218 6767 
Telex: 477138 
CH,CS,P 
Hewlett-Packard Ltd. 
Eskdale Rd. 
Winnersh, WOKINGHAM 
Berkshire RG1 1 502 
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,E,M,MP,P 
Hewlett-Packard Ltd. 
Nine Mile Ride 
Easthampstead, WOKINGHAM 
Berkshire, 3RGl l  3LL 
Tel: 0344 773100 
Telex: 848805 
CH,CS,E,P 

IRELAND 
NORTHERN IRELAND 
Hewlett-Packard Ltd. 
Cardiac Services Building 
95A Finaghy Road South 
BELFAST BT 10 OBY 
Tel: 0232 625-566 
Telex: 747626 

SCOTLAND 
Hewlett-Packard Ltd. 
SOUTH OUEENSFERRY 
West Lothian, EH30 9TG 
Tel: 031 331 1188 
Telex: 72682 
CH,CM,CS,E,M,P 

UNITED STATES 
Alabama 
Hewlett-Packard Co. 
700 Century Park South, Suite 128 
BIRMINGHAM, AL 35226 
Tel: (205) 822-6802 
A,CH,M 
Hewlett-Packard Co. 
420 Wynn Drive 
HUNTSVILLE, AL 35805 
P.O. Box 7700 
HUNTSVILLE, AL 35807 
Tel: (205) 830-2000 
CH,CM,CS,E,M* 

Arizona 
Hewlett-Packard Co. 
8080 Pointe Parkway West 
PHOENIX, AZ 85044 
Tel: (602) 273-8000 
A,CH,CM,CS,E,MS 

Hewlett-Packard Co. 
2424 East Aragon Road 
TUCSON, AZ 85706 
Tel: (602) 889-4631 
CH,E,MS" 

California 
Hewlett-Packard Co. 
99 South Hill Dr. 
BRISBANE, CA 94005 
Tek (415) 330-2500 
CH,CS 
Hewlett-Packard Co. 
P.O. Box 7830 (93747) 
5060 E. Clinton Avenue, Suite 102 
FRESNO, CA 93727 
Tel: (209) 252-9652 
CH,CS,MS 
Hewlett-Packard Co. 
P.O. 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 93 1 17 
Tel: (805) 967-3405 
CH 
Hewlett-Packard Co. 
5400 W. Rosecrans Boulevard 
LAWNDALE, CA 90260 
P.O. Box 92105 
LOS ANGELES, CA 90009 
Tel: (213) 970-7500 
Telex: 9 10-325-6608 
CH,CM,CS,MP 
Hewlett-Packard Co. 
3155 Porter Oaks Drive 
PAL0 ALTO, CA 94304 
Tel: (4 15) 857-8000 
CH,CS,E 
Hewlett-Packard Co. 
4244 So. Market Court, Suite A 
P.O. Box 15976 
SACRAMENTO, CA 95852 
Tel: (916) 929-7222 

Hewlett-Packard Co. 
9606 Aero Drive 
P.O. 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 
Hewlelt-Packard Co. 
3005 Scott Boulevard 
SANTA CLARA, CA 95050 
Tel: (408) 988-7000 
Telex: 910-338-0586 
A,CH,CM,CS,E,MP 
Hewlett-Packard Co. 
5703 Corsa Avenue 
WESTLAKE VILLAGE, CA 91362 
Tel: (213) 706-6800 
E*,CH*,CS' 

Colorado 
Hewlett-Packard Co. 
24 lnverness Place, East 
ENGLEWOOD, CO 801 12 
Tel: (303) 649-5000 
A,CH,CM,CS,E,MS 

SALES & SUPPORT OFFICES 
Arranged alphabetically by country Ud 

Connecticut 
Hewlett-Packard Co. 
47 Barnes Industrial Road South 
P.O. Box 5007 
WALLINGFORD, CT 06492 
Tel: (203) 265-7801 
A,CH,CM,CS,E,MS 

Florida 
Hewlett-Packard Co. 
2901 N.W. 62nd Street 
P.O. Box 24210 
FORT LAUDERDALE, FL 33307 
Tel: (305) 973-2600 
CH,CS,E,MP 
Hewlett-Packard Co. 
6177 Lake Ellenor Drive 
P.O. Box 13910 
ORLANDO, FL 32859 
Tel: (305) 859-2900 
A,CH,CM,CS,E,MS 
Hewlett-Packard Co. 
5750B N. Hoover Blvd., Suite 123 
P.O. Box 15200 
TAMPA, FL 33614 
Tel: (813) 884-3282 
A',CH,CM,CS,Et,M' 

Georgia 
Hewlett-Packard Co. 
2000 South Park Place 
P.O. Box 105005 
ATLANTA, GA 30348 
Tel: (404) 955-1500 
Telex: 810-766-4890 
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,E,MS 

Illinois 
Hewlett-Packard Co. 
304 Eldorado Road 
P.O. Box 1607 
BLOOMINGTON, IL 61701 
Tel: (309) 662-941 1 
CH,MS" 
Hewlett-Packard Co. 
1 100 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.O. Box 50807 
INDIANAPOLIS, IN 46250 
Tel: (317) 842-1000 
A,CH,CM,CS,E,MS 

Iowa 
Hewlett-Packard Co. 
1776 22nd Street, Suite 1 
WEST DES MOINES, IA 50265 
Tel: (515) 224-1435 
CH,MS" 

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, # I00  
LOUISVILLE, KY 40223 
Tel: (502) 426-0100 
A,CH,CS,MS 

Louisiana 
Hewlett-Packard Co. 
160 James Drive East 
ST. ROSE, LA 70087 
P.O. Box 1449 
KENNER, LA 70063 
Tel: (504) 467-4100 
A,CH,CS,E,MS 

Maryland 
Hewlett-Packard Co. 
3701 Koppers Street 
BALTIMORE, MD 21227 
Tel: (301) 644-5800 
Telex: 710-862-1943 
A,CH,CM,CS,E,MS 
Hewlett-Packard Co. 
2 Choke Cherry Road 
ROCKVILLE, MO 20850 
Tel: (301) 948-6370 
A,CH,CM,CS,E,MP 

Massachusetts 
Hewlett-Packard Co 
1775 Minuteman Road 
ANDOVER, MA 01810 
Tel: (617) 882-1500 
A,C,CH,CS,CM,E,MP,P* 
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) 95711970 
CH,CS,MS 
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 551 13 
Tel: (612) 644-1 100 
A,CH,CM,CS,E,MP 

Missouri 
Hewlett-Packard Co. 
11 131 Colorado Avenue 
KANSAS CITY, MO 64 137 
Tel: (816) 763-8000 
A,CH,CM,CS,E,MS 
Hewlett-Packard Co. 
13001 Hollenberg Drive 
BRIDGETON, M0 63044 
Tel: (314) 344-5 100 
A,CH,CS,E,MP 



SALES & SUPPORT OFFICES 
Arranged alphabetically by country 

UNITED STATES (Cont'd) Ohio 
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. Centurv Road 
PARAMUS, NJ 07652 
Tel: (201) 265-5000 

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.O. Box 11634 
ALBUQUERQUE, NM 87 1 12 
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,E,MS 
Hewlett-Packard Co. 
9600 Main Street 
P.O. Box AC 
CLARENCE, NY 14031 
Tel: (716) 759-8621 
CH 
Hewlett-Packard Co. 
200 Cross Keys Office Park 
FAIRPORT, NY 14450 
Tel: (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,E,MS 
Hewlett-Packard Co. 
No. 1 Pennsylvania Plaza 
55th Floor 
34th Street & 8th Avenue 
MANHATTAN NY 101 19 
Tel: (2 12) 97 1-0800 
CH,CS,E',M* 
Hewlett-Packard Co. 
250 Westchester Avenue 
WHITE PLAINS, NY 10604 
Tel: (914) 684-6100 
CM,CH,CS,E 
Hewlell-Packard Co. 
3 Crossways Park West 
WOODBURY, NY 11797 
Tel: (516) 921-0300 
A,CH,CM,CS,E,MS 

North Carolina 
Hewlett-Packard Co 
5605 Roanne Way 
P.O. Box 26500 
GREENSBORO. NC 27420 
Tel: (919) 852-1800 
A,CH,CM,CS,E,MS 

Hewlett-Packard Co. 
9920 Carver Road 
CINCINNATI, OH 45242 
Tel: (5 13) 891-9870 
CH,CS,MS 
Hewlett-Packard Co. 
16500 Sprague Road 
CLEVELAND, OH 44130 
Tel: (216) 243-7300 
A,CH,CM,CS,E,MS 
Hewlett-Packard Co. 
962 Crupper Ave. 
COLUMBUS, OH 43229 
Tel: (614) 436-1041 
Eff: Nov. 25, 1983 
675 Brooksedge Blvd. 
WESTERVILLE, OH 43081 
CH,CM,CS,E' 
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.O. Box 75609 
OKLAHOMA CITY, OK 73147 
Tel: (405) 946-9499 
A',CH,E',MS 
Hewlett-Packard Co. 
3840 S. 103rd E. Avenue, # I 0 0  
P.O. Box 35747 
TULSA, OK 74153 
Tel: (918) 665-3300 
A",CH,CS,M* 

Oregon 
Hewlett-Packard Co. 
9255 S. W. Pioneer Court 
P.O. Box 328 
WILSONVILLE, OR 97070 
Tel: (503) 682-8000 
A,CH,CS,E',MS 

Pennsylvania 
Hewlett-Packard Co 
11 1 Zeta Drive 
PITTSBURGH, PA 15238 
Tel: (412) 782-0400 
A,CH,CS,E,MP 
Hewlett-Packard Co. 
2750 Monroe Boulevard 
P.O. Box 713 
VALLEY FORGE, PA 19482 
Tel: (215) 666-9000 
A,CH,CM,E,M 

South Carolina 
Hewlett-Packard Co. 
Brookside Park, Suite 122 
1 Harbison Way 
P.O. Box 21708 
COLUMBIA, SC 29221 
Tel,. (803) 732-0400 
CH,E,MS 
Hewlett-Packard Co. 
Koger Executive Center 
Chesterfield Blda.. Suite 124 
GREENVILLE, ~ 6 2 9 6 1 5  
Tel: (803) 297-4120 

Tennessee 
Hewlett-Packard Co. 
224 Peters Road, Suite 102 
P.O. Box 22490 
KNOXVILLE, TN 37922 
Tel: (615) 691 -237 1 
A',CH,MS 

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- 1 10 
EL PASO, TX 79902 
Tel: (915) 533-3555 
CH,E',MS" 
Hewlett-Packard Co. 
10535 Harwin Drive 
P.O. Box 42816 
HOUSTON, TX 77042 
Tel: (713) 776-6400 
A,CH,CM,CS,E,MP 
Hewlett-Packard Co. 
930 E. Campbell Rd. 
P.O. Box 1270 
RICHARDSON, TX 75080 
Tel: (214) 231-6101 
A,CH,CM,CS,E,MP 
Hewlett-Packard Co. 
1020 Central Parkway South 
P.O. Box 32993 
SAN ANTONIO, TX 782 16 
Tel: (5 12) 494-9336 
CH,CS,E,MS 

Utah 
Hewlett-Packard Co. 
3530 W. 2100 South 
SALT LAKE CITY, UT 841 19 
Tel: (801) 974-1700 
A,CH,CS,E,MS 

Virginia 
Hewlett-Packard Co. 
4305 Cox Road 
GLEN ALLEN. VA 23060 
P.O. Box 9669 
RICHMOND, VA 23228 
Tel: (804) 747-7750 
A,CH,CS,E,MS 

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 992 12 
Tel: (509) 922-7000 
CH,CS 

West Virginia 
Hewlett-Packard Co 
4604 MacCorkle Ave. 
P.O. Box 4297 
CHARLESTON, WV 25304 
Tel: (304) 925-0492 
A,MS 

Wisconsin 
Hewlett-Packard Co. 
150 S. Sunny Slope Road 
BROOKFIELD, WI 53005 
Tel: (414) 784-8800 
A,CH,CS,Ek,MP 

URUGUAY 
Pablo Ferrando S. A. C. e I. 
Avenida italia 2877 
Casilla de Correo 370 
MONTEVIDEO 
Tel: 80-2586 
Telex: Public Booth 90 1 
A,CM,E,M 

VENEZUELA 
Hewlett-Packard de Venezuela C.A. 
3RA Transversal Los Ruices Norte 
Edificio Segre 1, 2 & 3 
Apartado 50933 
CARACAS 107 1 
Tel: 239-4133 
Telex: 25 1046 HEWPACK 
A,CH,CS,E,MS,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 
Tel: (061) 80.304 
C,E* 
Hewlett-Packard de Venezuela C.A. 
Calle Vargas Rondon 
Edificio Seguros Carabobo, Piso 10 
VALENCIA 
Tel: (041) 51  385 
CH,CS,P 
Bioeleclronica Medica C.A. 
Calle Buen Pastor 
Edif. Cola W-Piso 2 y Semi Sotano 1 
Boleila Norle 
Aoarlado 50710 CARACAS 1050A 
 el: 239 84 4 1 
Telex: 265 18 

ZIMBABWE 
Field Technical Sales 
45 Kelvin Road, Norlh 
P. B. 3458 
SALISBURY 
Tel: 705 23  1 
Telex: 4- 122 RH 
C, E, M, P 

July 1983 5952-6900 

Indicates main office 

HP dislribulors are prinled in italics. 








