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OPERATING MANUAL

MODEL 3586A/B/C
SELECTIVE LEVEL METER

(Inciuding Options 001, 002, 003, and 004)

This manual applies to instruments with serial
number prefixed 1927A, 1928A, and 1929A.

| WARNING |

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

Hewiett-Packard Company certifies that this product met its published specifications at the time of shipment from the
factory. Hewieti-Packard further certifies that its calibration measurements are traceabie to the United States Na-
tional Bureau of Standards, 10 the extent allowed by the Bureau's calibration Jacility, and to the calibration facilities
of other International Standards Organization members.

WARRANTY

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

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

HP software and firmware products which are designated by HP for use with a hardware product, when properly in-
stalled on that hardware product, are warranted not to fail to execute their programming instructions due to defects in
materials and workmanship. If HP receives notice of such defects during the 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 shail not apply to defects resulting from improper or inadequate maintenance by Buver,
Buyer-supplied software or interfacing, unauthorized modification or misuse, operation outside of the environmental
specifications for the product, or improper site preparation or maintenance.

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

PURPOSE.
EXCLUSIVE REMEDIES

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

-

ASSISTANCE

Product maintenance agreements and other customer assistance agreements are available
Jor Hewletr-Packard products.

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

The foliowing general safety precautions must be observed during all phases of operation, sarvice, and repair of this
instrument. Failure to comply with thess precautions or with spacific warnings eisewhare in this manual violatss
safety standards of design, manufacturs, and intended use of the instrument. Hewlett-Packard Company assumes no
jiability for the customer’s failure to compiy with thase 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 elec-
trical ground. The instrument is equipped with a three-conductor ac power cable. The power
cable must either be plugged into an approved three-contact electrical outlet or used with a
three-contact to two-contact adapter with the grounding wire (green) firmly connected to an
electrical ground (safety ground} at the power outlet. The power jack and mating plug of the
powaer cabie meset International Electrotechnical Commission {IEC) safety standards.

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

KEEP AWAY FRDM LIVE CIRCUITS

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

DO NOT SERVICE OR ADJUST ALONE

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

DO NOT SUBSTITUTE PARTS CR MODIFY INSTRUMENT

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

tained,

DANGEROUS PROCEDURE WARNINGS

Warnings, such as the sxample bslow, precede potentially dangerous procedures throughout
this manual. instructions contained in the warnings must be foilowed,

l WARNING I

Dangerous voitages, sapable of causing death, are present in this instrument. Use ex-
treme caution when handling, testing, and adjusting.




SAFETY SYMBOLS

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

-
()

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

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

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

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

Frame or chassis terminal. A connection to the frame (chassis) of
the equipment which normally includes ail exposed metal struc-
tures,

Alternating current (power line).
Direct current (power line).

Alternating or direct current (power line).

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

The CAUTION sign denotes a hazard. It calls attention 10 an
operating procedure, practice, condition or the like, which,if not
correctly performed or adhered to, couid result in damage to or
destruction of part or all of the product.

-The NOTE sign denotes important information. It calls attention

to procedure, practice, condition or the like, which is essential to
highlight.
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Model 3586A/B/C General Information

SECTION |
GENERAL INFORMATION

1-1. INTRODUCTION.

1.2. This Operating Manual contains information relative to the installation and operation
of the Hewlett-Packard Model 3586 A/B/C Selective Level Meter. Figure 1-1 shows the Selec-
tive Level Meter.

Figure 1-1, -hp- 35B6A

1.3. Packaged with this instrument is a Service Manual. The two volumes of this manual
contain information relative to the testing, adjustment, and service of the 3586A/B/C. Ad-
ditional copies of the Operating Manual or the Service Manual can be ordered through your
nearest Hewlett-Packard Sales and Service Office (a list of these offices is provided at the
end of this manual).

]-4. Listed on the title page of this manual following the Operating Manual part number
is the Microfiche part number for this publication. This number can be used to order a
4 x 6 inch microfilm transparency of this pubiication. The Microfiche package includes the
latest Manual Changes supplement and all pertinent Service Notes.
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1-5. The documentation supporting the 3586 is divided into eight sections and grouped into
three manual sets. The topics and corresponding section numbers are grouped as shown below.

3586 OPERATING ] 3586 SERVICE MANUAL | 3586 SERVICE MANUAL !
MANUAL | VOLUME ! g VOLUME 1
Section ‘ Topic Section Topic Section | Topic
I General v Performance VIII : Service
Information Tests
I1 Installation v | Adjustments
I Operation VI Replacement
Parts
VII Backdating

1-6. This section contains general information about the Model 3586A/B/C Selective Level
Meter. This information includes an instrument description, specifications, option and ac-
cessory information and instrument and manual identification.

1-7. DESCRIPTION 358BA/8iC.

1-8. The 3586A/B Selective Level Meter is designed for use in the design, manufacture, in-
stallation, and maintenance of Frequency Division Multipiex (FDM) systems and for general
purpose wave analysis and frequency synthesis. The 3586A is available to meet the needs of
C.C.L.T.T. requirements, while the 3586B meets North American (Bell) Standards. The
3586C is a general purpose instrument.

1-9. The 3586A/B provides the ability to make both carrier frequency measurements to
32.5MHz and voice channel measurements from 50Hz to 100kHz.

1-10. The Transmission Impairments Option 003 allows the user to quickly troubieshoot
voice channel problems with phase jitter, noise-with-tone, signal-to-noise-with-tone-ratio,
and single level impulse noise measurements, all with one instrument. The capability to
make all these transmission impairment measurements combined with both FDM voice
channel and carrier frequency measurements is available only on the 3586A/B. Standard
models inciude a 1740Hz psophometric or 2000Hz C-message equivalent noise filter, or
weighted noise measurements can be made directly with the 3100Hz channel filter and noise
weighting filter provided with the Transmission Impairments Option 003. Filter shape factor
of < 1.2 provides 60dB carrier and 75dB adjacent channel rejection,

t-11. Synthesizer accuracy and resolution is made possible with a fractional-n synthesized
local oscillator. 0.1Hz resolution and =+ 1 x 10~ 3/year stability (=2 x 10~ 7/year optional)
provides the 3586A/B with high resolution tuning. The counter can be used to measure a fre-
quency precisely; then tuned to with one keystroke.

Model 3586A/B/C
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Model 3586A/B/C

1-12. The 3586A SLM uses an 800Hz tone frequency for entry reference and for 800Hz tone
level measurements. A 1010+ 15Hz notch for noise with tone and impulse noise, and
1010 = 50Hz for phase jitter measurements is used when the Transmission Impairments Op-
tion 003 is included. The 3586B SLM uses 1004Hz for all tone and impairments
measurements.

1-13. RMS wideband power measurements from + 20 to —45dBm can be made from 20kHz
to J0MHz with +1.0dB accuracy, and from 200Hz to 32.5MHz with +2.0dB accuracy.

1-14. The frequency of the 3336A/B companion synthesizer will automatically be set to the
frequency of the 3586A/B Selective Level Meter when in the tracking mode and with HP-IB
inputs connected together.

1-15. HP-IB control is standard, allowing automatic operation to be controlled by a desk
top calculator such as the -hp- Model 9825A, 9835A, or by a mainframe computer such as
the -hp- 1000.

1-16. The 3586C Selective Level Meter is designed specifically for users needing precise fre-
quency selective measurements such as harmonic level and distortion analysis, line frequency
and non-harmonic spurious testing, and production testing of HF radio systems. The 3586C
is closely related to the A/B models, with 50, 75 and 600 ohm impedances and a 3100Hz
channel filter. The 3586C does not include the Transmission Impairments option, equivalent
noise filter or carrier/tone frequency reference entry. BNC connectors are standard except a
dual banana connector is used for the 600 ohm input.

1-17. SPECIFICATIONS.

1-18. Table 1-1 is a complete list of the Model 3586A/B/C critical specifications that are
controlled by tolerances. Specifications listed in this manual supersede all previous specifica-
tions for the Model 3586A/B/C.

Table 1-1. 3586A/B/C Performance Specifications.

FREQUENCY
Frogeency Range And Sigaal Iaputx

Siguai Inpat
750/500/1 0kl Unbalanced

k1117 15888 | 3588C

200 Hz 10 32.5 MHz
1240 Balanced S 4 kHz to 10 MHz TRt T
1350 Balanced . 4 kHz to 1 MHz R L
1500 Balanced 4 kHz 10 1 MHz SR R T
600G/ Bridged 100 Kz 10 108 kHz

|
T

The 500, 750, 10 kD, 1240, 1350, 1508 ano 600Q inputs are usable over wider frequency ranges than specified.

Fregquency Resoiution: -
0.1Hz

Canter Freguency Accuragy:
+1 x 107 5ryear, 122 x 10~ "Viyesr with option 004

Counter Accuracy:

= 1.0Hz in addition to center frequancy accuracy for signals within the 60dB bandwidth of the IF filter
chosen or greater than — 100dBm, (largest signal measured).

Frequency Display:
9 digit LED

General Information

1-3
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Table 1-1. 3586A/B/C Performance Specifications (Cont'd).

Model 3586A/B/C

SELECTIVITY

3dB Gandwidth, t10%:

15884 {CCTTD) 35868 (Na. Amarican) I586C (Gonaral)
Standard Optien 003 Standard Optien003 Standard
20Hz 20Hz 20Hz 20Hz2 20Hz
A00Hz 400Hz 400Hz 400Hz 400Hz
1740Hz" 3100Hz 2000Hz** 3100Hz 3100Hz
- Psophemottic - C-Massage
Noise Weighting Noise Weighting

Psophomatric Equivalent Noise Weighting Filtar.
** (-Message Eguivaient Noise Weighting Filter.

Adjecent Channel Rejection:
75dB minimum at + 2B50Hz, 3100Hz BW; = 2500Hz, 2000Hz BW; + 2350MHz. 1740Hz BW.
Carrier Rejoction:

Bandwidth | 80db Points [Max) 400H: Bandwidth 80dB Rejection:

3100Hz = 1850Hz =+ 1100Mz
2000Hz + 1500H2 ] o
1740Hz + 1350H2 20H: Bandwidth Rejaction:

30d8, * 45Hz; 80dB, = 90Mz

Passhand Flatness

Bandwidth | Flatness Range | Flatness

3100Hz = 1000Hz =0, 3dB

2000Hz = B650Hz =0.34d8
1740H2 + 550Hz =0.3d8B
400Hz + B0OHz =0.3dB
20Hz = 3Hz ={.3d8

AMPLITUDE

Measursment Range:

+25 to - 120dBm

Note that the specified measurement range is + 20 to -~ 100 dBm.
Ampiitude Resolution:

.01aB
Level Accuracy:

10dB auto range, low distortion mode, after calibration (For the 3586C; 750, 504, and 6000, inputs; below
— B0dBm: these specifications apply only when using the 20Kz and 400H2z bandwidths).

750/500 Input {3586A/B/CI

+20dBm -~
z 40cB = 20dB = . 25dB
Input Level - 80dBm
* . 95adB = 75d8
- 100dBm
200mz 20kHz 18MHz 32.5MH2

[
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Model 3586A/B/C

General Information

Table 1-1. 3586A/B/C Performance Specifications (Cont'd).

1240 input (3586B)

-~ 20dBm
=.50c8 ~.35dB = .50dB
tnput Level - BOdBm
=1.0dB ~.75dB = 1.0dB
- 100dBm {
dkHz 10kHz 50kHz S5MHz 10MHz
1500 Input {(3586A) or 1350 tnput {(35868)
- 20dBm
+ .60dB =.50dB =.35dB
Input Level - B0dBm
+1.0dB =.75d8
- 10CdBm H
4kHz 10kHz 5 0kHz TMHz
!
600Q Input {358BA/8/C)
~ 20dBm
+.35dB
Input Level - B0dBm
+.75dB
- 100dBm
100Kz 108kHz

Lave! Accuracy:

required when in 10dE autorange.)

dB Belew Fuil Scale

| Accuracy Correcrion

0 to —204B
- 2010 -404dB
-40 10 —80dB

OYNAMIC RANGE

Spuriaus Responsss:

Image Rejection {100-132MHz):
- 80dBc

IF Rejection:
15625Hz, - 80dBc; 50MHz, - 60dBc
Non-Harmenic Spurious Signals:

> 1600Kz offset. - BOdBc
300Hz to 1600H:z offsar; - 75dBc

Residual Spurious Signais:

=350Hz, - 115d8Bm {- 110dBm for a 3586C)
< 350Hz, - 100d8m | - 95dBm for a2 3586(!

.25dB
504B
2.0 dB

H H H

100dE Range (after calibration); add correction to 10d8 auto range accuracy for dB below fuil scate. (Not

-5
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Table 1-1. 35B6A/BIC Performance Specifications (Cont'd).

Model 3586A/B/C

Distortion:
Harmonic Distortion:
204dB below full scale { — 75dB for the 35B6C), >4kHz on 750 and 6004 inputs, Low Distortion Mode.
Intermodutation Distortion:
Two Tone 2nd and 3rd order, in band:
Separation 7kHz to 1MHz: either tone = 10MHz, 70dB below full scale
Separation 7kHz to 1MHz: either tone < 10MHz, 75d8 beiow #ull scale |78dB for the 3586C)
Wideband Powasr Accurecy:

Aftar calibration, 100dB auto range, averaging on. - 45 10 + 20dBm;

= 2.0dB +1.0dB [ +2.0dB
200Hz 20KHz 10MHz 32.5MHz
Noise Fioer (Full Scale Satting - 35 to —120dBm, AVE On Low Distortion Mode):
Frequency input Bandwidth Noisa Lavel
- 116dBm
1740Hz,2000Hz, or 3100Hz |(—114dBm for a 3586C)
100kHz to 32.5MHz 750
400Hz or 20Kz - 120dBm
2kHz to 100kHz2 7502.6000 All - 105d8Bm
1740Hz,2000Hz, or 3100H:z - 116dBm
100kHz to 10MHz 1240
400Hz or 20Hz - 120d8m
1740Hz, 2000Hz, or 3100Hz -116dBm
100kHz to 1 MMz 1353,1500
400Hz or 20Hz - 120dBm
10kHz to 100kHZ 12480,135{,15080 Al - 1054Bm

The noise floar for full scale settings of — 30 to ~ 25dBm will be 80dB below tull scale for > 100kHz,
or BOCB below fuli scale for < 100kHz. Eor the 3586C, the noise floor for full scale settings of - 30
to + 25dBm will be 75dB below full scale for > 100kHz, or 5548 below full scale for < 10GkHz.
These specifications do not apply to the 3586C's 500 input.

SIGNAL INPUTS

Miodel Impadance Fraquency Mating Connectar

3586A 7% ohms unbalanced 200Hz to 32.5MHz BNC

150 ohms baianced

600 ohms balanced

4kHz to 1MHz

100Hz o 108kHz

Siemens 3-prong 9 Rel-BAC

35868

75 ohms unbalanced
124 ohms palanced
135 chms balanced

800 ohms palanced

2004z to 32.5MHz
4kHz 10 10MHz
4kHz 10 TMH:z
100Hz tc 108kHz

WECQO 439/440A
WECO 4434
WECQO 241A !
WECO 310 J

{See Table 8-15

of Service Manual.l

3586C

50/7% ohms unbalanced

800 ohms baianced

200Hz to 32.5MHz
100Kz to 108kHz

BNC

Dual Banana Plug, 0.75 inch spacing
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Table 1-1. 35BGA/B/C Performance Specifications (Cont'd).

Raturn Loas:
input Asturn Loxs
50a/750 304dB
1240 20dB 25dB 30d8
13571500 20dB 25dB 30dB
6000 25d8
T T T T T
50Hz 4kHz BkHz 10kHz 108kHz 1MHz SMHz 32.5MHz

Balancs:

input Fraquency | Bolancy

1240 10kHz to 1OMHZ - 36dB

1350 or 1500 10kHz 10 1MHz - 36d8
8000 50MHz to 108kHz -40d8

DEMOCULATED AUDID DUTPUT

Demodulates an erect {LUSB! or inverted (LSB) SSB telephone channel, provides speaker or headphone output
with votume control. Carrier is re-inserted at = 1850Hz to align channel filter precisely on a voice channel.

Output Levat

OdBm into 6000 at fuli scale, adjustable
Output Connactor:

Front Panei, mates with WECO 347 or 1/4" phone plug
TRACKING GENERATOR:

Level OdBm at 10kHz, + 5d8
Flatness 200Hz to 32.5MHz, = .5d¢B

TRANSMISSION IMPAIRMENTS OPTION 003
Adds transmission impairment measurement capability to standard instrument. Measures phase jitter, noise
with tone, single levei iImpulse noise and weignted noise at voice channel and carrier frequencies. 3100H:z
channel filter and C-message or psophometnic wetghted noise filter replaces the standard 2000z or 1740Hz
equivalent noise filter. .

Phase Jitter:

A phase jitter measurement can be made at any input signal frequency up to 32.5MHz that produces a
360-1060Hz tone in the demodulated ocutnut. Meets BSP 41009 and CCITT recommendation 0.91.

Demodulated Tone Frequency: Accuracy:
960 10 1060H: : =(10% + .5° p-p)
Input Signal Leve!: Aesiguai Phase Jitter:
= 30dB beiow fuil scaie, ~ 65dBm minimum <.5° p-p (50kHz to 32.5MHz!

Frequency Response:

20 to 300H2
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Table 1-1. 3586A/BIC Performance Specifications {Cont'd).

Mode! 3586A/B/C

Weighted Ncisa Filters:
Psophometric weighting filter 13586A] complies with CCITT Recommendation P.53 and C-message

weighting tilter {35868} complies with BSP 41009 response. When the noise weighting filter 1s enabled 1115
superimposed on the 3100Hz channel filter response.

Accuracy.
in addition 1o full scale accuracy, atter calibration
800Hz (Psophometric, 3586A):
= 0.5d8
1004Hz {C-Message, 35868):
- 0.5dB
impuise Noiss:

An impuise noise measurement can be made in a voice channel up to 32.5MHz. Meets BSP41009 or CCITT

Recommendation 0.7 1. Used with 10db auto range oniy. The notch filter is automatically inserted, measure-

ment can be made with or without a 1000Hz 1one present.
Counting Rate of impuise Noise:
35864 (CCITTY
}25msicount, = 5%
35868 (Nc. Amernicank:
143ms/count = 5%
Thrashoid Accuracy:

- 1dB for a 1700Hz signal (with or without a 1000Hz tone applied 5dB above the threshold levei}, with a
threshold level from O to 50db below fuil scale, or greater than - 80dBm.

Notich Fiiter Rejection:
{Enapted during Noise with Tone and Impulse Noise measurements, Fitter Response meets BSP41008.)
50d8 minimum, 995 to 1025Hz.

GENERAL
Operating Environment

Termmperature:
0° te 55°C

Relative Humidity:
95%. 0% o 40°C
Alutude:
< 15000 ft.
Storage Temperature:
-40°C 10 75°C
Storage Alutude:

< 50.000 tt.
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Model 3586A/B/C

Table 1-1. 3586A/BIC Performance Specifications (Cont'd).

Power:

100/120/220/240V, +5%, - 10% 48 w0 66Hz, 150VA
Weight:

23Kg {50 ibs| net; 30Kg(B5 lbs} shipping
Dimensions:

177mm high x 425.5mm wide x 466.7mm deep (7" high x 16.75" wide x 18.38" deep)

1-19. ACCESSORIES AVAILABLE.

1-20. The following is a list of -hp- accessories available for use with the Model 3586A/B/C:

Accessory -hp- Part No.

1240 Return Loss Coupler (3586B Only) . 5061-1136
1240 Return Loss Coupler (3586B with opt. 001 only)l 5061-1137
1500 Return Loss Coupler (3586A only) 5061-1135
Service Spare Paris Kit L 03586-68701
Product Support Package . 03586-69800
Accessory Kit 03586-84401

This kit consists of: '

(2) Extender Boards (44 pin) (3586-66590

(2) Extender Boards (30 pin) 03586-66591

1-21. INSTRUMENT AND MANUAL IDENTIFICATION.

1-22. The instrument serial number is located on the rear panel. Hewlett-Packard uses a
two-section serial number consisting of a four-digit prefix and a five-digit suffix. A letter
between the prefix and suffix identifies the country in which the instrument was manufac-
tured (A = USA, G = West Germany, J = Japan, U = United Kingdom). All cor-
respondence with Hewlett-Packard concerning this instrument should include the complete
serial number.

1-23. If the serial number of your instrument is lower than the serial number on the title
page of this manual, you must modify your manual for agreement with your instrument.
Refer to Section VII, Backdating, for the information that will adapt this manual to your in-
strument.

General Information
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1-24.SAFETY CONSIDERATIONS.

Model 3586A/B/C

1-25. The Selective Level Meter is a Safety Class I instrument and has been designed accor-
ding to international safety standards. To ensure safe operation and to retain the instrument
in a safe condition, the Operating and Service Manual contains information, cautions and
warnings which must be adhered to by the user.

1-26. The 3586A/B/C front panel contains a

symbol which is an international symbol

meaning ‘‘refer to the Operating Manual.”” The symbol flags important operating instruc-
tions located in Section II] required to prevent damage to the instrument. To ensure the safety
of the operating and maintenance personne!l and retain the operating condition of the in-
strument, these instructions must be adhered to.

1-27.CONFIGURATIONS OF MODELS AND OPTIONS.

1-28. Table 1-2 contains the configurations of the 3586A/B/C depending on the mode! and

the options.

Table 1-2. -hp- 3586A/B/C Selective Levei Meter Configurations.

35884 (CCITT)

35888 (North American)

3588C (Genersl Purposs)

impedance:

Connectors:

Bangwidth:

Qption 001

Option 002

Option 003

Option 004

7541 Unbailanced
10kf||50pf
Bridged (600Q)
15010 Baianced
60010 Baianced

750, 10k BNC
1501, 6001] Brnidged:
Accepts Siemens 3-prong 9 Rel

20H2

400Hz

1740Mz

{Psophe Equiv. Noise!}

Siemens Connector ~
750, 10k2:
Accepts Siemens 1.6/5.6mm

No Option 002

Impairment Functions include:
impulse noise, phase jitter,
Noise/Tone. Also includes:
3100z Bandwidth |(repiaces
1740Hz), and psophometric
weighting.,

High Stability Freguency Refer-
ence

750 Unbalanced
10k 50pf
Bridged (600Q)
1241} Balanced
1351 Balanced
6000 Balanced

750, 10ki}: Accepts Weco 439A
or 440A
124{: Accepts Weco 443 at
12.7mm 0.5 in) Spacings
1350: Accepts Weco 2414,
16mm (.625 in) Spacings
8004, 6000 Bridged:
Accepts Weco 310 Plug

20Hz

400Hz

2000Mz

{C-Message Equiv. Noise)

Weco Connectors

750, 10k0: Accepts Weco 358A

1240 Accepts Weco 372A at
16mm {.625 in) spacing

Bandwidth 1740Hz for psopho-
metric wtd. eguivaient noise
{replaces 2000Hz).

Impairment Functions include:
impulse noise, phase jitter,
Noise/Tone. Also inciudes:
3100Hz Bandwidth (replaces
2000Hz)., and C-Message
welighting.

High Stabiity Frequency Refer-
ence

500 Unbatanced

75 Unbatancec

10k |pft 200 or 750)
Bridged (600

6000 Balanced

5011, 750, 10kQ; BNC

£000, 6001 Bridgad:
Banana

20Hz
400H2
3100H2

No Option 001

No Option 002

No Option 003

High Stabiiity Fre-
quency Referance

4
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SECTION Il
INSTALLATION
2.1. INTRODUCTION.

2.2. This section contains installation instructions for the Model 3586 A/B/C Selective Level
Meter. These instructions consist of the following specific information:

—Initial Inspection Procedures

—Power and Grounding Requirements
—Environmental Requirements

—Cabinet Mounting and Preparation for Bench Use
—Tum-On Procedures

—How to Mechanically Interface with the HP-1IB*
—Repackaging for Shipment

*HP-IB is Hewlett Packard’s implementation of [EEE Std. 488-1978,*‘Standard Digital Interface
for Programmable Instrumentation’’.

2-3. INITIAL INSPECTION.

5.4 This instrument was carefully inspected both mechanically and electrically before ship-
ment. It should be free of mars or scratches and in perfect eiectrical order upon receipt. To
confirm this, carefully inspect the instrument for signs of physical damage incurred in tran-
sit and after completing the installation, test the electrical performance using the Perfor-
mance Test procedures given in Section IV of the Service Manual. If there is physical damage
or if the instrument does not pass the Performance Tests, notify the nearest -hp- Sales and
Service Office. If the shipping container is damaged or the cushioning material shows signs
of stress, notify the carrier as well as the Hewleti-Packard Office. Keep the shipping materiais
for the carrier’s inspection. A list of -hp- Sales and Service Offices is given at the back of

this manual,
l WARNING I

To avoid the possibility of dangerous electrical shock, do not
apply ac line power to the -hp- 3586A/B/ C if there are signs of
shipping damage to any portion of the outer enclosure.

2.5. POWER REQUIREMENTS.

Before applving ac line power to the -hp- 3586A /B/C, be sure that
the VOLTAGE SELECTOR switch is set for the proper line
voltage and the correct line fuse is instalied in the rear-panel line
FUSE holder (See Paragraphs 2-24 and 2-25).

Installation
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Model 3586A/B/C

2.6. The Model 3586A/B/C requires a singie phase ac power source of

86 V to 127 V (48Hz to 66Hz)

or

189 V to 255 V (48Hz to 66Hz}.

Maximum power consumption is less than 150 Watts and maximum line current is 2

amperes.
2-7. Power Cables.

2-8. Figure 2-1 illustrates the standard power-plug configurations that are used on -hp-
power cables. The -hp- part number directly below each drawing is the part number for a
power cable equipped with a power plug of that configuration. The type of power cable that
is shipped with each instrument is determined by the country of destination. If the ap-
propriate power cable is not included with your instrument, contact the nearest -hp- Sales
and Service Office and the proper cable will be provided. A list of -hp- Sales and Service Of-
fices is given at the back of this manual.

! 250 v 250 v 280 ¥ 250 v
i OPERATION OPERATION CPERATION OPERATION |
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~. -, I
1 - .\“/""5-.-\_._\ T e — \/—- |
| Ry ™. . = K<~ s K\\ o ;
i - ~ Y , '| T
| N N ST e
o . A~ - Y O e
R 2 % < N e ;
‘ \\‘T\__/,..‘a S’ ~_ ~
|
! PLUG*  SEV 1011 1953-24507 :
DpLuGt CEET-W1I | PLUG® CEE22-¥! PLUG*- DHCR 107 L TYRE 12 ;
JCAELE' HP B120-1882 i CABLE®. HP §120-1880 CABLE* WP B120-2968 | CABLE®- HP B120-2104 :
i |
5 1‘ ! i [ 1
\ 125V 8Att | 250 vV 260 v | 250V BATT 125 v - GA*"
| ! OPERATION OPERATION |
: : }
R i P :
| ! ) . |
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NN PR Ty N I
P L R : . i N
N - . ) T | ;s I e
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' - "L‘/ -y 3
i ;
i : i
| PLUG WNEMA 1 15P ' BLUG: N2S5 13B/ASC11Z PLUG* BS 13634 i BLUGT NEMA G-15P DBLUG® NEMA 5.'5P
| CABLE' HP 81200698

| cagter wpB:20-06884
L

1 CABLE® +P B120-06968
|

1 CABLE®: HP B120-1703

CABLE®* nP 81201521

[5TC-8-4195 Rev |
i

" The number shown {06 1he Olug 8 the ndustry waenufer for the Siug only

Tha number shown far the cabie 13 an HP part numper for 4 COMPIeTS CADM NCiuding the piug. |
*SUL hsted tor use i T Linred States of Amence

Figure 2-1. Power Cables.
2-9. GROUNDING REQUIREMENTS.

2-10. To protect operating personnel, the instrument’s panel and cabinet must be grounded.
The Model 3586A/B/C is equipped with a three-wire power cord which, when plugged into
an appropriate receptacle, grounds the instrument. The offset pin on the power plug is the

\ WARNING I

1. The power cable plug must be inserted into a socket outler pro-
vided with a protective earth contact. The protection of the

ground connection.
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grounded instrument cabinet must not be negated by the use of an
extension cord without a protective ground conductor.

2. If this instrument is 1o be energized vig an auto-transformer 10
reduce or increase the line voltage, make sure that the common ter-
minal is connected to the earthed poie of the power source.

2-11. ENVIRONMENTAL REQUIREMENTS.

‘ WARNING I

To prevent potential electrical or fire hazard, do not expose equip-
ment [0 rain or moisture.

2-12. Operating Environment.

2-13. In order for the -hp-3586A/B/C to meet the specifications listed in Table 1-1, the
operating environment must be within the following limits:

Temperature ............... 0°Cto +55°C(+32°Fto +131°F)
Relative Humidity .. ...cccvvreri e = 95%
Altitude. ... ... . < 4800 metres (15,000 ft)
Magnetic Field Strength .. ............. ... o n =< 0.1 gauss

2-14. Cooling System. The -hp-3586A/B/C uses a forced-air cooling system to maintain
the proper internal operating temperature. The cooling fan is located on the rear panel. Air,
drawn through the rear-panel fan filter, is circulated through the instrument and exhausted
through holes in the left side panel. The instrument shouid be mounted to permit as much air
circulation as possible, with at least one inch of clearance at the rear and on each side. The
filter for the cooling fan should be removed and cieaned at least once every 30 days. To clean
the fan filter, simply flush it with soapy water, rinse and then air dry.

2.15. Thermal Cutout. The -hp-3586A/B/C has a thermal cutout switch mounted on a
bracket along with the power supply pass elements. The pass elements are normally the hot-
test components in the entire instrument. Whenever the temperature of the thermal cutout
switch reaches about + 100°C, the line voltage is internally disconnected from the instru-
ment. The switch resets automatically when the instrument cools. If a thermai cutout occurs,
check for fan stoppage, clogged fan poris and other conditions that could obstruct air flow
or cause excessive heating.

2-16. Storage and Shipping Environment.

2-17. The -hp-3586A/B/C should be stored in a clean, dry environment. The following en-
vironmental limitations apply to both storage and shipment:

Temperature ............ -40°Cto +75°C(-40°Fto + 158°F)
Relative Humidity ......... ... ... .. . . =< 95%,
Altitude ... .. .. < 15,300 metres (50,000 ft.)

In high-humidity environments, the instrument must be protected from temperature varia-
tions that could cause internal condensation.
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2-18. PREPARATION FOR USE

2-19. Mounting

2.20. Bench Mounting The -hp- 3586A/B/C has plastic feet attached to the bottom panel.
The plastic feet are shaped to make full-width modular instruments self-align when they are
stacked. Foldaway tilt stands are built into the front feet for convenient bench use. The tilt
stand raises the front of the instrument for easier viewing of the control panel. A front han-
dle kit, -hp- Part No. 5061-0090 (Option 907), can be installed for ease of handling the in-
strument on the bench (see Figure 2-2). The kit is shipped with the instrument if Option 907
is ordered. It is also available separately by its -hp- part number. The instructions for install-
ing the front handles are included in the kit.

2-21. Rack Mounting. The -hp-3586A/B can be mounted in an EIA standard width cabinet
of 19 inches. A Rack Mount Flange Kit or a Rack Flange and Front Handle Combination
Kit (see Figure 2-2) extends the width of the instrument to 19 inches and provides holes so
that the instrument can be fastened to the cabinet. A Standard Slide Kit or Instrument Sup-
port Rails (see Figure 2-2) must be used in addition to the flanges to support the weight of
the instrument when it is rack mounted. The Standard Slide Kit permits the instrument to
slide in and out of the cabinet like a drawer once the holding screws are removed from the
flanges. A Standard Tilt Slide Kit is also available. In addition to the drawer-like action of
the standard kit, the tilt kit permits the instrument to be tilted 90° in either direction after it
is extended. A Slide Adapter Bracket is available to adapt the Standard Slide Kit for use in
non-HP rack system enclosures.,

Model 3586A/B/C

INSTRUMENT SUPPORT RAILS STANDARD SLIDE KIT

-hp- Part No.
1494-C018

PEan (Two Required)
o7 N -hp- Part No.
. 12679-20001

~,

s

T L2
RN
OPTION 909 /‘jﬁ{
T~ L T e
o SV
OPTION 908 ﬂE”// 7 A ' u -
- i e ¥
< T -7 W
Sade 7
: *See CAUTION tollowing paragraph 2-22.
SPLASTIC TRIM
HANDLE XIT, BENCH OPERATION RACK MOUNT FLANGE KiT' RACK MOUNT FLANGE/FRONT HANDLE KIT.
-hp- Part No -hp- Part No. -hp- Part No
5061-0080 5061-0078 5061-0084

Figure 2-2. Rack Mount Hardware and Handle Kits.

1Y



Model 3586A/B/C Installation

2.22. All of the information required to order any of the rack mounting hardware is sum-
marized in Table 2-1. The Rack Flange kit and the Rack Flange Front Handle Combination
Kit are shipped with the instrument when ordered by their option number at the same time
the instrument is ordered. The installation instructions for all rack mounting hardware are

supplied with each kit.

The weight of the -hp-3586A/B/C must be supported by Instru-
ment Support Rails or Slide Brackets when the instrument is
mounted in a rack. DO NOT, under any circumstances, attempt (o
rack mount the -hp-3586A4/B using only the front flanges.

+ i —

Table 2-1. -hp- 3586A/B/C Rack Mounting Hardware.

. 1 )
Description § Gption hp- Part Numbas
Rack Flange Kit 208 5061-0078

1

i Racx Flaage
ana Front i

© Handie Com ! :

! oinanon Kt 908 1 B061.0084

i Sianoaro Shde ; ‘

i Kit - 1484.0018

| :

i Stangaro Tit |

I Shae K - 14840025 1

| Siige Adaptor ‘

| Bracke - 1494.0022 i

! IRSTrument :

L Support Rails Accessory No 126798 !

2-23. Initial Instrument Turn On,

Before applying ac line power to the -hp-3586A/B/C, be sure that
the VOLTAGE SELECTOR switch is set for the proper line
voltage and the correct line fuse is installed in the rear panef line
FUSE holder (See paragraphs 2-24 and 2-25).

2-24. Line Voltage Selection Voltage selection switches on the rear panel are used to con-
figure the instrument to operate on one of four input line voltage ranges. The range of input
voltages for each configuration of the switches is illustrated in Figure 2-3. Set the switches to
conform with the line voltage to be used with this instrument. The switch positions for each
input voltage range are indicated on the rear panel and more explicitly in Figure 2-4.

120 v : 240 v ;

100 220 v i

80 100 | 120 14C 180 180 200 220 240 260

voits AC

Figure 2-3. Input Range For Each Line Voltage Switch Selection.



Installation

i ” i iizov ! ! - i ! 240V!

Figure 2-4. Switch Positions For Line Voitage Selection.

2.25. Fuse Selection. Verify that the line fuse selection corresponds to the input voltage
range selection (see Table 2-2).

Table 2-2. Line Fuses.

Voltage Fusa

Selector Type -hp- Part No.
100 Vor 120V 2 A, 250 V Fast BLO 2110-0002
220 V or 240 V 1 A, 250 V Slow BLO 2110-0312

2.26. Power Line Connection. With the front panel OFF/ON control OFF (out), connect
the ac power cord to the rear panel LINE connector. Plug the other end of the power cord
into a three terminal grounded power outlet.

‘ WARNING I

To protect operating personnel, the -hp-3586A/B/C chassis and
cabinet must be grounded. The -hp-3586A/B/C is equipped with a
three-wire power cord which, when plugged into an appropriate
receptacle, grounds the instrument. The offset pin on the power
plug is the ground connection. To preserve this protection feature,
the power plug shall only be inserted in @ three-terminal recepracle
having a protective earth ground contact. The protective action
must not be negated by the use of an extension cord or adapter
that does not have the required earth ground connection. Ground-
ing one conductor of a two-conductor outlet is not sufficient pro-
trection.

2.27. Reference Frequency Connection. An external frequency reference can be used to im-
prove the frequency accuracy and stability of the -hp-3586A/B/C tuning. The external fre-
quency reference must be 10 MHz or an integral submultiple of 10 MHz that is not less than
{ MHz (e.g. SMHz, 2MHz, IMHz). The amplitude of the external frequency reference
signal must be at least — 10 dBm. Connect the reference signal to the EXT REF INPUT 10
MHz - N connector on the rear panel. If the reference signal source is an internal 10 MH:z
Crystal Oven (Optional 004), the 10 MHz Oven output on the rear panel should be con-
nected to the EXT REF INPUT 10 MHZ < N input using a BNC 0 BNC adaptor.

NOTE

Valid measurements can be made while the -hp-3586A/B/C is
unlocked from the external frequency reference. Only the ease of
tuning and the accuracy of the counted frequency display will be
affected.

Model 3586A/B/C
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Model 3586A/B/C

2-28. Turn On Conditions. The -hp-3586A/B/C can now be turned on. All annunciators
and displays will light and remain lit for approximately three seconds after turn on. At that
time, the Frequency/Entry display will change to ] 000 000 Hz and all annunciators, except
those indicated in Figure 2-5, will go out. Very soon after these changes, level readings will
begin to appear in the Amplitude/Entry display. Check to be sure the fan, located on the
rear panel, is operating. If the turn on sequence is incorrect, if the fan is not operating or if
the initial operating conditions are different from those illustrated in Figure 2-5, turn off the
instrument and contact the nearest -hp- Sales and Service Office or a qualified service techni-
cian. A list of -hp- Sales and Service Offices is given at the back of this manual.

OI/U 10dB Auto

)

f=ti A0 1=
o
AT

e,
wn |

A
10k |50pf LO DIST

Figure 2-5. Turn-On Conditiens.

2.29. HP-1B CONNECTIONS .

2-30. The HP-IB connector onr the rear of the -hp-3586A/B/C (Figure 2-6) is compatible
with any -hp-1063] HP-IB interconnecting cable (see Table 2-3). The HP-IB cables have
‘‘piggyback’’ connectors on both ends that are identical to the standard HP-IB connector on
the rear of the -hp-3586A/B/C. As a result of this design, several cables can be connected to
a single source without special adaptors or switch boxes. Up to fourteen devices (including
the controller) can be interconnected in a single systemn and the devices can be interconnected
in virtually any configuration desired. There must, of course, be a path from the calculator
(or other controller) to every device operating on the bus. As a practical matter, avoid stack-
ing more than three or four cables on any one connector. If the stack gets too long, the force
on the stack can produce sufficient leverage to damage the connector mounting. Be sure that
each connector is firmly screwed in place to keep it from working loose (see CAUTION in
Figure 2-6).

*Hewlett-Packard Interface Bus (HP-IB) is -hp’s- implementation of IEEE Standard 488-1978,
“‘Digital [nterface for Programmable Instrumentation’”.

Installation
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2-31. Cable Length Restrictions. To achieve design performance with the HP-IB, proper
voltage levels and timing relationships must be maintained. If the system cables are too long,

the lines cannot be driven properly and, consequently, the system will fail to perform. When '\\\

interconnecting an HP-IB system, observe the following rules:
a. The total cable length for the system must be less than or equal to 20 metres (65 feet).

b. The total cable length for the system must be less than or equal to 2 metres (6 feet)
times the total number of devices connected to the bus.

Table 2-3. -hp- 10831 HP-IB Interconnecting Cables.

-hp- 10831

HP-IB Cable Length
A 1 Metre {3.3 ft.)
B 2 Metres (6.6 ft.)
C 4 Metres {13.2 ft.)
D 0.5 Metres (1.6 ft.)

e e

e A PN

-|—j__fw—=r“"—’:”‘d FEN G !
- {0} .h--—-:j—am‘b-a.gy—-n,——fj: : i

— [EN N N

L

{

BERCEE

| LINE CAUTION

0101 The -hp-35864/8/C contains metric threaded HP-IB cabie
Diaz mounting studs as opposed to English threads. Metric
D103 threaded -hp- 106314, B, C or D HP-IB cable iockscrews
. D104 must be used to secure the cable 1o the instrument. iden-
1 D105 tification of the two types af mounting studs and
v DI0G fockscrews is made by their color. English threaded
! D107 tasteners are colored silver and metric threaded fasteners |
! DICB L are colored bisck. DG NOT mate silver and black fasieners |
©EO B to each other or the threads of erther or both will be |
| REN destroyed. Merric threaded HF-18 cabie hardware diustra- |
DAV rons and part numbers follow. !
i NRAFD LOCKSIREW LONG MOUNTING $TUD SHORT MOUNTING $TUD
i NDAC 13190-0360 C38C-0643 C1BO-0644 ‘
I IFC _
! SRO ﬁ «];..
~ATN St
~ SHIELD-CHASS!S GROUND ; - |
I OP/O TWISTED PAIR WITHPIN G & ' | é |
P/O TWISTED PAIR WITH PIN 7 I =
P/O TWISTED PAIR WITH PIN G [ THESERINS — =
PiO TWISTED PAIR WITHPING  \yreANALLY T =

P/0 TWISTED PAIR WITH PIN 10 GROUNDED
P'QO TWISTED PAIR WITH PIN 11
ISOLATED DIGITAL GROUND

U

e

tJ
]
oo

Figure 2-6. HP-IB Connector.
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2-32. HP-IB Address Selection. The -hp-3586A/B/C is shipped from the factory with an
ASCII listen address of @ (zero) and a talk address of **P"’. These addresses correspond to a
Select Code of sixteen. If another device with the same select code is used in the system,
either its select code or that of the -hp-3586A/B/C must be changed. Changing the select
code of the -hp-3586A/B/C is accomplished using the DIP switches on the rear panel (see
Figure 2-7).

NORM/TEST - instrument should always be operated with this
switch in the NORM position. The instrument wilt not function pro-
perly in the TEST mode.

REM/TRK - In the REMOTE position, this switch enables the instru-
ment 1o be remotely controlied via th HP-1B. In the TRK position, the
instrument can control a separate tracking generator via the HP-IB.

z
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Installation

2-33. REPACKAGING FOR SHIPMENT.
NOTE

If the instrument is to be returned to -hp- for service, attach a tag
indicating the type of service required. Include any symptoms or
details that may be of help to the service technician. Also include
vour return address, the instrument’s model number and full serial
number. In any correspondence, identify the instrument by model
number and full serial number.

2-34. Original Packaging.

2-35. The instrument should be repackaged using the original shipping container and pack-
ing materials if they are available and in good condition. If they are not available or suitable
for reuse, it is best to use equivalent containers and packing materials which can be obtained
through -hp- Sales and Service Offices. A list of -hp- Sales and Service Offices is given at the
back of this manual. If the original shipping materials are used, repack the instrument in the
same manner it was packed when received. If other -hp- materials are used, be sure to allow
3 to 4 inches of packing material on all sides of the instrument and seal the container with
strong tape or metal bands. Also mark the container ‘“‘FRAGILE’ to insure careful handl-

Ing.
2-36. Other Packaging.

2-37. The following general instructions should be used for repackaging with commerically-
availabie materialis:

a. Wrap the instrument in heavy paper or plastic.

b. Use a strong shipping container. A doublewall carton made of 250-pound test material
is adeguate.

c. Use enough shock-absorbing material (3-to-4 inch layer) around all sides of the instru-
ment to provide firm cushion and prevent movement inside the container. Protect the con-
trol panel with cardboard.”

d. Seal the shipping container securely.

e. Mark the shipping container FRAGILE to assure careful handling.

Model 3586A/B/C
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SECTION HI
OPERATING INSTRUCTIONS
3.0-1. INTRODUCTION.

3-0-2. This section contains complete operating and programming instructions for the
Hewlett-Packard Model 3586A/B/C Selective Level Meter.

3-0-3. The operating information in this section is divided into eleven chapters. Except for
Chapters One and Eleven, each chapter corresponds to a measurement mode or a group of
very similar measurement modes. Chapter One contains general operating information that
is applicable to every mode. The chapters describing individual measurement modes are
practically ‘‘mini’’ manuals. By following the information in these chapters sequentially, the
instrument can be configured to measure any signal it is capable of measuring. Chapter Two
describes the Selective Measurement modes. The Selective Measuremeni modes are used in
general purpose selective measurements. All variations of selective measurements possible
with this instrument are described exhaustively in this chapter. The other chapters describing
individual measurement modes present the information needed for typica/ measurements in
a particular mode. Most of these are telecommunications measurement modes and so the
signal being measured is well understood. Variations from typical measurements are
obtained through cross references to Chapter Two. Chapter Eleven describes how 1o operate
the instrument over the HP-IB. It is assumed in this chapter that the operator is familiar with
front panel operation of the instrument.

3.0-4. Contents.
Chapter

General Operating Information

Selective

Wideband

Carrier

Noise/Demod

1010Hz, Tone 800Hz, Tone
1004Hz, 2600Hz

& Jitter

Noise/Tone

Impulse

Network Analysis

HP-IB

[« BRI SR

— D ND 0o )

3-0-5. Using This Section. Most operators use an operating manual only as a reference.
Few, if any, read it sequentially from cover to cover. With this thought in mind, this
operating section was designed so that specific information could be located quickly and
with a minimum of searching. Some of the characteristics that contribute to this feature are
1) separate chapters for each measurement mode, 2) an identical format for each chapter
where possible and 3) redundant information in the chapters to avoid frequent cross refer-
encing. The redundancy can be burdensome if you are trying to read the section sequen-
tially. Feel free to skip over those paragraphs that sound familiar.

3-1



General Operating Information

3-2

CHAPTER ONE
GENERAL OPERATING INFORMATION

3-1-1. This chapter consists of general operating information, an Operator’s Check and
Operator’s Maintenance. The operating information consists of those aspects of the opera-
tion applicable to every measurement mode and the functional description of each control
given in the Front and Rear Panel pictorial (Figure 3-1-1). The following is an index of the
primary topics covered in this chapter: :

Paragraph
Front and Rear Panel Features......... ... ... ... ..., 3-1-2
T Ol o ot e 3-1-4
Error MeSSages. .. ovvvvniemiaetiin e 3-1-6
Store/Recall of Front Panel Configurations............... 3-1-9
Tracking Generator Operation.. ...................ove. 3-1-11
AUTOmatic CALibration............ ... oo, 3-1-13
Operator’s Maintenance. . ... 3-1-16

3-1-2. Front and Rear Panel Features

3.1-3. The functions of the front and rear panel controls, indicators and connectors are
described in Figure 3-1-1.

Model 3586A/B/C

Figure 3-1-2 Figure 3-1-3

|

/ Figure 3-1-6 Figure 3-1-5

Figure 3-1-7 Figure 3-1-4

Figure 3-1-1. 3586 Front Panel.
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3-1-4. Turn On.
NOTE

The INITIAL turn on procedure is given in Section Il beginning
with Paragraph 2-23.

3-1-5. Depress POWER to switch the instrument from the standby mode to the operating
mode. In the standby position, unregulated power is available throughout the instrument.
Most important, it is available to the Frequency Reference Oven. When the instrument is
switched to the operating mode, all annunciators and display segments light for several
seconds. Next the instrument model number appears in the Frequency/Entry display. The
letters OP are displayed along with the model number if the instrument is equiped with the
Impairment Measurement option (Option 003). Finally, the instrument executes a calibra-
tion cycle. All of this takes only about ten seconds. Once the turn on sequence is complete,
the instrument begins signal level measurements in the Low Distortion mode. The instru-
ment specificatons are valid twenty minutes after cold turn on. If the OVEN annunciator is
on, the instrumnents’s tuning is degraded.

® ® (? ® @@ ’0
) MBASURE MENT/ENTRY —
A5TBY|[ON T — oviD \dEr o»-;’rq;
W DRI I A iz] OFFSET {!1: ¢Bm O E
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| SCALE © o © O 70 4o
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autocar | ~—RANGE—  ~FULL SCALE ~ EVE UNIT - OFFSET

10 dB 100 dB AUTO ENTRY cBpw dBTTSY

6F 60 § 00 ¢
@@i e © & 6o
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AUTC CAL | —RANGE— ~— FULL SCALE~ AVE (__'_UNET__W OFFSE
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3586C

@ Power: When on, power is supplied to the entire instru-
ment. In the Standby position, power is supplied only to
the Frequency Reference.

@ Analog Tuning Meter: Indicates the strength of the
signat being measured. Meter sensitivity is determined
by the current Full Scale Level. The meter range
gegeggs on the RANGE selection (see Paragraph

P - }

Entry Pararneter Annunciators: Appropriately labels the
data in the Measurement/Entry display whenever the
Oftset Level, Threshold Level (omitted in 3586C) or Full
Scale Level is displayed.

Overload Annuncistor: Fiashes whenever the Input
Amplifier is overioaded. If flashing is continuous, either
reduce the input signal level or increase the Full Scaie
Level.

©

Measurement/Entry Display: Displays megsurement
results, Entry parameters and messages to the operator.
All measurement data except impuise is presented in
this display. The Offset, Threshold, or Full Scale level is
disptayed in place of the measurement results. “*OL’" or
“UL" in the display indicates that the IF Amplifiers are
overloaded (OL} or underioaded {UL}. CAL is displayed
while the instrument is calibrating. Coded error
messages appear as needed to disclose illegal operation
or instrument failure {see Paragraph 3-1-8).

Units Annunciators: Unit Labels foar the
Measurement/Entry display. The units are dBm, dBpw,
dB, or dBV (replaces d8pW in the 3586C).

dB Annunciator: Unit label for the Measurement/Entry
display. Lights only during Noise/Tone measurements,

Annunciator for Phase Jitter: Units label for the
Measurement/Entry display during Phase Jitter
Measurements (omitted in 3586C).

® 0 @

Dffset Annunciator: Indicates that the data in the
Measurement/Entry display is offset by the contents of
the offset register.

Qtfset: When ON, the contents of the offset register are
subtracted from the current measurement data before it
is displayed.

® ©

Unit: Selects units of dBm, dBpw, ~dB.775V, or dBV
1V (replaces dBpW in the 3586C] for leve! measure-
rment data in the Measurement/Entry display.

©)

@ Average: Reduces random (or pseudorandom) level
variations due, for example, to noise (see Paragraph
3-2-93),

Full Scale ENTRY: Permits the operator to enter a fixed
full scaie level. Whaen Entry is selected, the Full Scaie
Level will rernain at its last vailue during Automatic
operation until 8 different value is entered. Use the Auto
Full Scale mode unless you have an established need for
the advantages of the entry {see Paragraph 3-2-73).

@ Full Scale AUTOmatic: Full Scale leveis are selected by
the instrument to provide the best signal to noise ratio
obtainable without overloading. Use AUTOmatic Full
Scale uniess there is an established need for the advan-
tages of the Entry mode {see Paragraph 3-1-72),

@ 100dB Renge: Selects the entire BOdB operating range
of the instrument’s internal Detector/Logper for the
detection of input signals. This results in reduced ac-
curacy and resolution {(.1dB) during selective ievel
measurements. However, it also results in siightly faster
instrument tuning to most signals. The 100dB range is
selected automatically during Impulse measurements.
The range selection has no effect during Wideband
measuremnents. Note that the 100dB label for this con-
trot refers only to the scale on the analog meter and not
to the detection range. Use the 100dE Range only when
there is an established need for it.

10dB Range: Causes all signais to be detected on the
most linear 10dB region of the internal
Detector/Logger’s operating range. This results in the
best instrument accuracy and resolution (.01 dB) for
selective level measurements. Use this range unless
there is an established reason 1o use the 100dB Range
{see Paragraph 3-1-68).

AUTOmatic CALibration: When ON, all ranges and
bandwidths are periodically calibrated using an internal
veltage standard. In the Local {non HP-IB) mode, a
calibration occurs approximately once every three
minutes and whenever the frequency is changed more
than 1MHz from the last calibration frequency. During
remote (HP-1B) operation, caiibrations occur only when
the frequency changes 1MHz from the last calibration
frequency or when the programming code CAL is re-
ceived. Autocalibration is disabled when the ¢ Jitter
Measurement Mode is selected and during the execu-
tion of Impulse Measurements (see Paragraph 3-1-17).

Figure 3-1-2. Measurement/Entry Front Panel Guide.

Figure 3-1-2. 3586 Front Panel (Cont'd).
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CARRier Annunciator: Indicates that the instrument is

interpreting the dispiayed frequency as the carrier fre-
quency of a message channel. Instrument tuning varies
with the Measurement Mode in accord with this inter-
pretation (see Paragraph 3-4-8).

CENTER (FREQuency on the 3586C! Annunciator;
Labels the Frequency/Entry dispiay during Selective
Levei Measurements. In either Selective Measurement
Mode, the displayed frequency is at the center of the in-
struments bandwidth {see Paragraph 3-2-55).

TONE Annunciator: Indicates that the instrument is in-
terpreting the displayed frequency as the RF freguency
of 2 TkHz {3586B} or 800Hz (35864) test tone on a
message channel. Instrument tuning varies with the
Measurement Mode in accord with this interpretation
{see Paragraph 3-4-9;.

FREQUENCY/ENTRY Display: The Entry Frequency, the
Counted Frequency, the Frequency Step and the Time
and Count during Impuise measurements are all
presented in this display.

kHz and Hz Annunciators: Unit labels for the Fre-
quency/Entry dispiay whenever frequency is displayed.
Seiectable by internal switch.

e O
QP 9

3586C

@ OVEN Annunciator: Indicates that the frequency

reference oven is cold and that the output of the
reference is disabled. When the oven reaches cperating
temperature, the annunciator wiil go out and the output
will be enabled. Tuning errors will very likely occur if the
instrument is operated before the trequency reference is
enabled (see Patagraph 3-1-41.

COUNTER OFF-ON: When the counter s on, the fre-
quency of the signa! being measured appears in the Fre-
guency/Entry display. The counter counts the strongest
singie frequency signal in the instrument bandpass. The
display is filled with dashes if the input signal amplituge
is too low for the counter to count.

CHANNEL: The Channel controls configure the instru-
ment to receive either an upper sideband ~T orlower
sideband ™ signai. It makes little difference which
Channel is selected when measuring single frequency
signals (see Paragraph 3-2-48).

S5B CHANNEL (Entry Frequency): Selects one of twe
relationships between the Entry (entered) Frequency
and the spectrumn of the telecommunications signal to
be measured. Either the frequency of the carrier
associated with the signal to be measured or the RE tre-
quency of a 1004HMz(3586B) or 800Hz{3586A) test

tone on the message channel associated with the signal
10 be measured can be entered 10 tune the instrument.*
Do NOT confuse the Entry trequency with the frequen-
cy of the signal to be measured. The instrument
Butomatically modifies its tuning in accord with the
selected measurement mode. As long as the Entry
{entered) frequency equals the frequency of the
telecommunications signal corresponding to the Entry
Frequency mode, the instrument will be properly tuned
in 8Ny measurement mode.

*Maimenance personnet in teiephone offices have lists of carriar
and tone frequencies for the individual message channels that
comprise an FDM signal.

CARRIER - Enter the frequency of the carrier
associated with the message channel to be mea-
sured.

TONE - Enter the RF frequency of a 1004Hz(3586B)
or BOOHz[3586A) test tone on the message channel
associated with the signal to be measured. Note that
the test tone does not actually need to be on the mes-
sage channel.

3
:
%
3

The Entry controls are functional only when the instru-
ment is in one of the SSBE CHANNEL Measurement
modes. One of the Entry control annunciators will be lit
when g Selective measurement is selected to indicate
how the entry frequency will be interpreted if the instru-
ment is switched to one of the SSB CHANNEL Measure-
ment modes (see Paragraph 3-4-9).

CNTR (Counter} Annunciator: Indicates that the date in
the Frequency/Entry display is the measured frequency
of the input signal.

T/ICOUNT Annuncistor: Labels the Frequency/Entry
display when the instrument is in the impuise Measure-
ment Mode. The elapsed time (T) of the Impuise test is
presented on the lett of the display and the number of
Imputse noise spikes counted is present on the right (see
Chapter 9.

STEP Annunciator; Labels the Frequency/Entry display
when the Frequency Step is displayed.

Figure 3-1-3. Frequency/Entry Front Panel Guide.

Figure 3-1-3. Frequency/Entry Front Pane! Guide {Cont'd).
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Figure 3-1-4, Status, Audio,

Bandwidth, and Frequency Tune Frent Panel.
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Resolution OFF: Disables the Frequency Tune control.

AUTOmatic: When on, the resolution of the Frequency
Tune Control is determineg by the bandwidth and
RANGE (see Paragraph 3-2.59).

Bandwidth Step Size(1 00dB) Step Size{10dB;}
20Kz THz .2Hz
400 20Hz 4Hz
widest 100H:z 20Hz

FREQuency STEP: When on, the resolution of the Fre-
quency Tune Control is determineg by the frequency
step size {see Paragraph 3-2-59).

20Hz Bandwidth: Selective fijrer that is 20Hz wide be-
tween the hajf Power freguencies (see Paragraph
3-1-85),

STATUS Annunciators: gives the Status of the instru-
mem during Rermote operation.

- 5RQ: indicates thgt the instrument has requested
service from the controfier {see Paragraph
3-11-386).

—LISTEN: Lights when the instrument is configured to
receive data {see Paragraph 3—_1 1-13).

= TALK: Lights when the instrument s configured to
send data (see Paragraph 3.1 1.12).

—REMOTE: Indicates that the instrument is in the Re-
mote operating mode (see Paregraph 3.1 1-26).

LOCAL: Switches the operating moge of the instrument
from Remote to Locai provided that g Local (control

controlier. Displays address if instrument was already in
LOCAL (see Paragraph 3-1 1-28).

VOLUME: Adjusts the level of the audip outpur.
400Hz Bandwidth: Selsctive filter that is 400Hz wide

between the half power frequencies (see Paragraph
3-2-86).

3100/2000/1 740Hz Bandwidth: Widest selective filter

in the instrument and especially suiteq for
measurements of telecommunications signals.

—3100Hz: 3100H; wide between the hatf power fre-
quencies! This filter js very flat (ripple less than
.25dB) and selective (shape factor approximately
1.2}, Thirty one hundred hertz is the bandwidth of g

~2000Hz; 2000Hz wide between the hatf power fre-
quencies. Two thousang hertz is the noise bandwidth
equivalent of g C-message weighted 3100H;z band.
width filter isee Paragraph 3-2-87).

~1740Hz: 1740Hz wide between the half power f;6.
quencies. One thousand seven hundreg forty is the
noise  bandwidth €equivalent of a Psophometric
weighted 3100Hz bandwidth (see Paragraph
3-2-88).

— selects 20-300H:z measurement band when ¢ Jitter
mode is selected.

WTD 2100 Bandwidth {omirted in 3586C): Thig bang-
width is determined by » very selective ang very flat
3100Hz bandpass filter {ltem 38} modified by either a
C-message (35868) or pPsophometric (35884,
weighted filter. Weighted bandwidths are meaningfy|
onfy when noise is being measured.

~ selects 4-300H; Mmeasurement band when @ Jitter mode
is selected,

HEADPHONE Jack: Audic output used for Monitoring
signals or for making impairment measurements. The
output impedance jg 6002 and the Power ocutput is gt
teast OdBm into 6000.

FREQUENCY TUNE CONTROL: Enableq When either of
the resoiution controlg are on. Increases the frequency
when rotated Ciockwise and decreases it when rotateg
counter ciockwise {see Paragraph 3-2-59).

—
Figure 3-1-4. Status, Audio, Bandwidth, gnq Frequency Tune Front Pang) (Cont'd),
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3586A/B

@ FREQuency: Preface key for entering, incrementing,

decrementing, and displaying the tuned frequency of
the instrument. Afier pressing FREQuency, any fre-
quency from 50Hz 10 32.5MHz can be entered using
the digit and decimal keys. Entries are terminated using
the MHz/— dB, kHz/+ dB or Hz/MIN keys. Pressing FRE-
Quency, then either 1 or | will change the tuned fre-
quency. The step size of the changes is determined by
the contents of the Freguency Step register. To display
the Frequency, simply press FREQuency. The presenta-
tion will continue until another instrurment function re-
quiring the Frequency/Entry display is actuated.

3586C

@ FREQuency STEP: Preface key for entering, incremen-
ting, decrementing and displaying the Frequency Step.
After pressing FREQuency STEP, any step size from 0
to 32.5MHz can be entered using the digit and decimal
keys. Entries are terminated using the MHz/ - dE,
kHz/+ dB or Hz/MIN controls. To increment or decre-
ment the Frequency Step, press FREQuency STEP then
press either | or {. The Frequency Step will thanrge in a
1-2-5-10 pattern. To dispiay the Frequency Step,
simply press FRECuency STEP. The presentation will
continue until another instrument function reguiring the
Frequency/Entry display is actuated.

ML\\!L

Figure 3-1-5. Entry Front Pane! Guids.

Digris and Decimal: Used to enter the values of the FRE-
Quency, FREQuency STEP, FULL SCALE, QFFSET,
THSHLD (Threshold) and TIME.

MHz/ - dB: Units for Frequency, Frequency Step. Full
Scale, Offset and Threshold entries. A shift is not re-
quired 1o obtain the MHz unis. The instrument
automatically selects MMz or - dB in accord with the
Entry preface key.

kHz/+dB: Unns for Frequency, Frequency Step. Full
Scale, Otfser and Threshald entries. A shift is not re-
guired to obtain the kHz units. The instrument
automatically selects kHz or +dE in accord with the En-
1ry pretace key.

MEASure CONTinue: Used to resume measurements
atter an entry pararneter has been displayed. In most
cases, an Entry parameter is supplanting measurement
data in the Measurement/Entry display when the
parameter is displayed. When this occurs, the annun-
ciator in the center of this contro! flashes indicating that
this key should be pressed to resume measurements.

Hz/MINutes: Units for Frequency, Freguency Step and

Time entries. A shift is not required to obtain the Hertz
units. The instrument selects Mz or Min in accord with
the preface key pressed.

RONG — OFFSET: Transters the leve! presented in the
Measurement/Entry display to the Offset register. When
e OFFSET OFF-ON control is on, the contents of the
Oiiset register are subtracted from the measured tevel.
The resuit is then presented in the Measurement/Entry
display. Level readings can be transferred while the
OFFSET OFF-CN control is either off or on see
Paragraph 3-2-101].

CNTR — FREQ (Counter to Frequency): Transfers the
counter measurement data to the Frequency register,
The Frequency register determines the tuned frequency
of the instrurnent, Transferring the frequency count to
this register precisely tunes the instrument 1o the in-
coming (counted] signal. The Counter to Frequency con-
trol is functional only when the counter is on the instru-
ment 15 displaying the counted frequency (see
Paragraph 3-2-63).

increment/Decrement: These controls increment or
decrement the Freguency, Frequency Step, Fuli Scale,
(Offset, Threshold and Time entties. To alter an Entry
parameter, first press the preface key of the selected
parameter then press 1 or | as appropriate.

TIME (omitted in 3586C): Preface key for entering, in-
crementing, decrementing and displaying the time dura-
tion of an Impulse Noise Measurement. Atter pressing
TIME, any period between O and 99 minutes 58
seconds can be entered using the digit and decimal
keys. A decimal separates the minutes from the
seconds during the entry and in the display (e.o. - 14.13
is fourteen minutes and thirteen seconds). A time entry
is terminated with the Hz/MIN key. To increment or
gecrement time, press TIME and then either ! or |. The
time will change in one minute steps. To display the
time, simply press TIME, The dispiay will continue untii
ancother instrument functicn regquiring the
Measurement/Entry display is actuated. Although the

time storage register is functional only when the instru-
ment is in the Impulse Measurement Mode, time entries
can be made with the instrument in any mode {see
Paragraph 3-9-18).

THSHLD (Threshold: omirted in 3586C): Preface key
for entering, incrementing, decrementing and displaying
the threshold level used duning Impuise Noige
measurements. After pressing THSHLD, levels trom
—-118dB to +25dB (3586A) or - 116dB 10 + 28dB
(3586EB) can be entered using the digit and decimal
keys. The entry is terminated using either MHz/ ~ dB pr
kHz/+ dB. To increment or decrement threshold, press
THSHLD and the either 1 or |. The Threshold wili change
in 1dB steps. To display the Threshoid, simply press
THSHLD. The presentation will continue until another
instrument function requiring the Measurement/Entry
display is actuated. Although the Thresholg storage
register is functional onty when the instrument is in the
Impuise measurement mode, Threshald entries can be
made with the instrument in any mode {see Paragraph
3-9-19).

STORE/RECALL: Permits operator to store and recall up
10 nine different front panel configurations including En-
try parameters. To store 2 front panel configuration,
press STORE and then designate a location by pressing
a digit from 1 1o 8. To Recall a particular front panel con.
figuration, press RECALL and the corresponding Q 1o 9
digit. Recaliing an empty location configures the instru-
ment to its turn-on configuration. Pressing RECALL,
then O, resets the instrument ta its turt-on state (see
Peragraph 3-1-18).

OFFSET: Preface key for entering, incrementing,
decrernenting and displaying ofisets ior level presenta-
tions in the Measurement/Entry display. Atter pressing
OFFSET, any offset fromm - 199.98dB 10 = 199.98dB
can be entered using the digit and decimal keys. Qffset
entries are terminated using either kHz/ - dB or
MHz/+dB. Only ievel measurements can be offset;
Jitter presentations are not effected. Tp dispiay the Off-
set, press OFFSET. The presentation will continue until
another instrument function requiring the
Measurement/Entry display is actuated. When the OFF-
SET OFF-ON control is on, the entered offset is sub-
tracted from the current measurement data before it is
presented in the Measurement/Entry display. Offsets
can be entered with the OFFSET OFF-ON cantrgl either
on or off (see Paragraph 3-2-98).

FULL SCALE: Preface key for entering, incrementing,
decrernenting, and displaying the Eull Scale level. After
pressing Full Scale, the level is entered using the digit
and decimal keys. The entry is terminated using either
MHz/—dB or kHz/+dB. The instrument must be in the
Full Scale ENTRY mode before it will accept a full scale
entry. [Err 1 is displayed when an entry is attempt in
AUTOmatic.) On the 100dB range, full scale ievels from
—45¢dB to + 20dB and in 5dB steps are permitted. On
the 10dB Range, the permitted full scale levels are from
- 120dBm 1o + 25dBm and in 5dB steps. To increment
or decrement Fult Scale, press FULL SCALE and either !
ar L. The tull scale level will change in 5d8 steps. To
display the Full Scale level, press FULL SCALE. The
presentation will continue unti! another instrument func-
tion requiring the Measurement/Entry display is ac-
tuated (see Paragraph 3-1-71).

Figure 3-1-5. Entry Front Panel Guide {Cont'd).
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3586C

@ WIDEBAND: Nonselective powermeter measurermnent
mode. when seiected, the instrument measdres the
power of the total input signal. None of the controls
used to tune the instrument are functicnal when this
measurement mode s selected (see Chapter 3).

Shift Key: Used to select the Low Noise, ¢ Jitter,
Noise/Tone and Impulse measurement modes.

@ LOw DISTortion: Principal selective ievel measurement
mode for non-telecommunication signals. In  this
measurement mode, the dynamic range is BOdB and the @
selected bandwidth is symmetricai about the Entry Fre-
guency (see Chapter 2).

NOISE/DEMODulation: Telecommunciations measure-
ment mode used for monitoring signals or measuring
noise levels on message channeis, The 3100kz Band-
width is automatically selected with this measurement
mode. For dispersed signals like white noise, levels as
low as B5dB below full scale can be measured. The in- @
strument is tuned by entering & frequency for the
message channel being tested in accord with the Entry
Frequency mode (see Chapter 5).

SELECTIVE SSB CHANNE -
OISE/ TOKE
LoDIST DEMOL 1010 H2 CARRIER 800H:
i ! B

—IME ASUREMENT MDDE L 1 { 3

T OIME ASUREME NT MODEA Y T
LECTIVE

3 v ,-—--—---—ssg CHANNEL]
NOTSE/ ToNE
i

TONE 1004Hz (35868} and 1010Hz (35B6AI:

D @P &)

T

1004 Rz CARRIER 2600H:

Telecommunications measurement mode used to
measure the level of standard test tone signals on
message channets. The twenty hertz bandwidth is
automatically seiected with this measurement mode.
The dynamic range is 80dB. The instrument is tuned by
entering a frequency for the message channel carrying
the tone tn accord with the Entry Frequency mode. A
subsequent search i+ 200Hz) for the signal may be
necessary.

CARRIER: Telecommunications measurement mode
used to measure carrier leak signats. The 20Hz Band-
width is automatically selected with this measurement
moge. The dynamic range is BOdB. The instrument is
tuned by entering a frequency for the message channel
associated with the carrier ieak signal in accord with the
Entry Frequency mode. A subsequent search (= 200Hz)
for the signal may be necessary (see Chapter 4).

TONE 800Hz (3586A}: Telecommunications measure-
ment mode used to measure the level of standard test
tone signals on message channels. The twenty herz
bandwidth is autornaticaily seiected with this measure-

ment maode. The dynamic renge is BOdB. The instru-
ment is tuned by entering a frequency for the message
channel carrying the tone in accord with the Entry Fre-
quency mode. A subsequent search [ = 200Hz) for the
signal may be necessary.

2600Hz (3586B): Telecommunications messurement
mode used to measure the level of Signaling tones. The
signaiing frequency is assumed to be 2600Hz in the
35B6B (Bell version). The 20Hz Bandwidth is
automnatically selected with this measurement mode.
The dynamic range is 80dB, The instrument is tuned by
entering a frequency for the message channel carrying
the signal tone in accord with the Entry Frequency
Mode. A subsequent search (= 200Hz) for the signal
may be necessary (See Chapter 6).

Impulse - START: Used to start IMPULSE measurement
intervals (item 65) {see Chapter 9).

IMPULSE: Telecommunications measurement mode
used to count the noise spikes on message channels.
The 100dB Range and 3100Hz Bandwidth are
automatically selected with this measurement mode.
Time {item 52} and Threshold (item 53) parameters
must be entered for the measurement, The instrument
is tuned by entering a frequency for the message chan-
nel being tested in accord with the Entry Freguency
mode (see Chapter 9).

1 NOISE/TONE: Telecommurications measurement mode
used to measure the noise level on message channels in
the presence of 8 1kHz test tone. The 1kHz tone is not-
ched out before the signal level is measured. The
3100Mz Bandwidth is automatically selected with this
measurement mode. The dynamic range is B0dB. The
instrument is tuned by entering a frequency for the
message channel being tested in accord with the Entry
Frequency mode {see Chapter B},

& JITTER: Telecommunications measurement mode
used to measure the phase jitter of 1kHz test tones on
message channels. Special trequency weighting
characteristics, required for telecommunication applica-
tions, make this measurement mode unsuitabie for
general purpose ¢ Jitter Measurements. The instrument
is tuned by entering a frequency for the message chan-
nel carrying the 1kHz tone in accard with the Entry Fre-
quency rmode (see Chapter 7).

LOw NOISE: General purpose seiective measurement
made for dispersed input signals (e.g. - white noise}. For
dispersed input signals, levels as low as B5dB below
Full Scale can be measured. The selected bandwidth is
symmetrical about the Entry Frequency (see Chapter 2.

Figure 3-1-6. Measurement Mode Front Panel Guide (Cont'd),

Figure 3-1-6. Measureament Mode Front Panel Guide.
3-11/3-12
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e

@ T0KQ[[SOPF: Selects the 75 ohm input without 8 75

0,

ohm termination (Zin = 10k}|{50pF). The instrument
calcuiztes absolute power levels from vohtage beveis
measured across 75 ohms. The 75 ohm input is un-
balanced, CAUTION: Maximum safe input powaer hevel is
- 27dBm (see Paragraph 3-2-11).

750: Selects the 75 ohm input with 8 75 ohm termina-
ton. The 75 ohm input s unbalanced. CAUTION: Max-

iamgm sate input power level is + 27d8m (see Paragraph
-2-1 1.

@ 1240(35868)/1500(3586A): Selects either & 124

chm or 150 ohm input depending on the instrument
model. In either case, the input is balanced and ter-
minated. Instrument Model 35868 is slso equipped
with 2 135 input. Do not connect cables 1o the 135
ohm input while using the 124 ohm input. These inputs
are mteractive. CAUTION: Maximum safe input power
level is + 27dBm (see Paragraph 3-2-26).

@ 1350(35868): Selects the 135 ohm input. The 135

Y

€

ohm input is balanced and terminated. Do not connect
cables to the 124 ohm input while using the 135 ohm
input; they interact. CAUTION: Maximum safe input
signal level is + 27dBm (see Paragraph 3-2-23),

124 [3BBEB) or 150 [3586A) Ohm Input: When
seleczed, the instrument measures power levels
reterenced to either 124 or 150 ohms depending on the
instrument model. Input jack type varies with the instru-
ment model:

38564 - Commercial equivaient of Siemens 9 REL
(3-prong)
35868 Ino Option) - Commercial equivalent of WECO
562A (mini-WECQ)

35868 (Option C01) - Commercial equivaient of
WECO 4778 at 16mm spacing
(large-WECO).

(See Paragraph 3-2-26).

BRIDGED: Seiects the 6§00 ohm input without a 600
ohm termination {Zin = 10kQ|}S50pF). The instrument
calculates absolute power levels from voltage levels

measured across 600 ohms. The 600 ohm input is
balanced. CAUTION: Maximum safe input signal ievel is
+27dBm (see Paragraph 3-1-29).

6004 Selects the B00 ohm input with a 600 ohm ter-
mination. The 600 ohm input is balanced and fioating,
CAUTION: Maximurn safe input signal levei is + 2 7dBm
(see Paragraph 3-1-29).

600 Ohm Input: When selected, the instrument

®

measures power levels reference dot 600 ohms. Input
Jack type varies with the instrument model:

3586A - Commercial equivalent of Siemens 9 Rel
{3-prong}

35868 - Commercial equivalent of WECD 310

3586C - Banana with standard 3/4° spacings

{See Paragraph 3-1-28.)

75 Ohm Input: When selected, the instrument
measures power leveis reference dot 75 ohms. Input
jack type varies with instrument mode! ang option:

35B86A - BNC Female

35B6A (Option 001) - Siemens 1.6/5.6mm

3586B - Commercial equivalent of WECO 5604

3586B (Option 001) - Commercial equivaient of
WCO 4778

{See Paragraph 3-1-11.)

135 Ohm Input {3586B): When selected, the instru-
ment measures power leveis referenced to 135 ohms,
Input jack type is the Commercial equivalent of WECD
223A at 16mm spacing (see Paragraph 3-2.26).

50Q: Selects the 50 ohm input with @ 50 ohm termina-
tion. The 500 input is unbalanced. CAUTION: Maximum
safe input power level 1s + 27dBm.

Shift: Provides a 10k{)|}50pF termination for the 500 or
75Q input, depending on which is selected. The instru-
ment caiculaies absolute power leveis from input
voltages measured across 500 or 750, CAUTION: Max-
imoum sale input power level is + 2 7dBm.

Figure 3-1-7. Termination Front Panel Guide.

Figure 3-1-7. Termination Front Pane! Guide {Cont'd).
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Model 3586A/B/C

3.1-6. Error Messages.

3.1-7. Certain operator errors and instrument failures cause error messages to be presented
in the MEASUREMENT/ENTRY display. Generally error messages are eliminated by
eliminating the faulty condition. When the MEASure CONTinue annunciator flashes during

General Operating Information

an error message, the message can be eliminated by pressing that control.

3.1-8. Error Message Definitions. The format for all error messages, except calibration er-

ror messages, is

Err N or E N.N

where N is a number that indicates the specific error message.

N

N

N

Calibration Error messages are always instrument faijures. The format for calibration error

messages is:

= ]

= 1.2

= 2.2

= 2.3

2.9

= 6.2

= 3.0

The Full Scale level cannot be changed manually
while the instrument is in Automatic Full Scale.

The 10dB Range cannot be used when the instrument
is in the Wideband or Impulse measurement modes.

The ¢ Jitter cannot be measured because signal level
is 40dB or more below Full Scale.

The ¢ Jitter cannot be measured because the 1kHz
test tone is not present.

The ¢ Jitter out of Range. This can also indicate an
instrument failure.

The instrument is in Remote and therefore will not re-
spond to front panel controls.

or
The LOCAL control has been disabled by a local
Lockout message.

Accurate Impulse Measurements are unlikely. The
threshold level is 56dB or more below full scaie,

The threshold level is more than 3dB above the full
scale. This is a nonsensical instrument configuration.

Instrumém Failure. At least one of the phase locked
loops is unlocked.

Instrument Failure. The impulse counter did not start
during CAL.

Instrument Failure. The impulse counter did not stop
during CAL.

Instrument Failure. The Analog to digital convertor
was unable to make a conversion within two seconds.

3-15




General Operating Information

CE-N

where N is an alphanumeric character that indicates which step of the calibration sequence
failed.

3.1.9. STORE/RECALL OF INSTRUMENT CONFIGURATIONS.

3.1-10. All front panel control settings and entry parameter values comprising a particular
front panel configuration can be stored and then recalled for use at a later date. Up to nine

front panel configurations can be stored simultaneously. To store a configuration, press
and any digit key from 1 to 9. Similarly, to recall a configuration, press

and the digit selected when storing the configuration. Note that pressing

Coj resets the instrument to its turn on state.

3-1-11. Tracking Generator Operation.

3.1-12. When configured to do so, the -hp- 3586 A/B/C can control the frequency of a syn-
thesizer connected via the HP-IB. Any HP-IB compatible synthesizer that uses ASC II codes
F or EF for the frequency entry preface function and H or HH for the hertz units termina-
tion can be controlled. Once the Tracking Generator operating mode has been implemented,
the frequency of the synthesizer will track the tuned frequency of the 3586A precisely. Each
time the 3586 tuned frequency is changed, the synthesizer is switched to remote, program-
med to the new frequency, and then switched back to local. To implement the Tracking
Generator operating mode, connect the synthesizer and the -hp- 3586 together using an HP-
IB cable. Do not connect anything else to the system. Move the Tracking Generator switch,
located on the rear panel, to the TRK position (see Figure 2-7). Either lock the 35 86 to the
frequency reference of the synthesizer or vice versa (see Paragraph 2-27). This insures
that the output frequency of the synthesizer and the tuned frequency of the synthesizer are
actually equal. Pressing the Local button on the front panel will toggle the tracking mode
ON/OFF.

3-1.13. AUTOmatic CALibration,

3.1-14. Automatic calibration compensates for minor frequency and amplitude offsets that
are normally present in the instrument’s analog section. This eliminates the need for external
calibration adjustments. Auto Cal can be turned off and on using the AUTO CAL OFF/ON
control. When Auto Cal is off, the last calibration constants stored are used to correct the
measured level. Auto Cal should be left on in almost all applications. Turn it off only when
the sole purpose of the instrument is to demodulate the signal for monitoring (listening) or
for further testing with other instruments. Disabling Auto Cal eliminates the interruptions
caused by periodic calibrations.

3.1-15. Here is a potpourti of questions often asked about Auto Cal.

Question: When does an automatic calibration take place?

Model 3586A/B/C
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General Operating Information

—During the turn on sequence.
—If Auto Cal is on, when the frequency is changed more than 1MHz.

—If Auto Cal is on and the instrument is in local, approximately every three

minuies.
—When Auto Cal is turned on.
—If Auto Cal is on and Wideband is chosen.

How is a calibration indicated?

CAL appears in the Measurement/Entry display.
What happens if the instrument cannot calibrate successfully?

An error code appears in the Measurement/Entry display. The format of the
code is

CE-N

where N Is number or letter that indicates to service trained personnel which
calibration step failed.

What should the operator do when a calibration error occurs?

Note the error code. This will be helpful to the service technician shouid the in-
strument need repair. Cycle the Auto Cal on and off several times. If the
calibration error appears to be a transient condition, continue using the instru-
ment. If the error reoccurs, even intermittently, the instrument should be
evaluated by service trained personnei.

What is the duration of a calibration cycle?
About three seconds.
What happens if controis are actuated during a calibration cycle?

The instrument will ignore entrys during the turn on calibration cycle. During
all other calibrations, it will accept the entrys and assume the new configuration
at the end of the calibration cycle.

When should Auto Cal be disabled?

Practically never! Disable automatic calibration only when monitoring a chan-
nel or using the -hp- 3586A/B/C to demodulate a channel for further testing
with a different instrument.

How does Auto Cal work?

During a calibration cycle, a very accurate amplitude signal is switched into the
signal path at precisely the center of the instruments bandwidth. The instru-
ment configuration is then cvcled (not indicated by control annunciators) and
calibration constants for each of the input attenuator settings and for each
bandwidth are stored within the instirument. These calibration constants are
then used to correct subsequent measurement data before they are displayed.

3-17
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3-1-16. Operator's Maintenance.

Model 3586A/8/C

3-1-17. The operator’s maintenance consists of cleaning the air filter on the fan and replac-

ing blown fuses.

3.1-18. Cleaning The Air Filter. The air filter must be clean to insure proper cooling of the
instrument. Generally, cleaning the air filter once every thirty days of continuous operation
is adequate; however, if the operating environment is especially dusty, more frequent clean-
ing may be required. Use the following procedure to clean the air filter.

Unplug the -hp- 3586A/B/C.

Remove the air filter.

Wash the air filter with soapy water.
Rinse the air filter and let it dry.
Replace the air filter on the instrument.

o po o

3-1-18. Fuse Replacement

t WARNING '

The principal purpose of a fuse is to prevent fires in the event of a
short circuit in the instrument. To a lesser degree, a fuse also
reduces shock hazard and damage to the instrument if an internal
short does occur. If a fuse with a larger than recommended ampere
rating is used or {f a fuse other than the recommended type is used,
some or all of the protection afforded by the fuse will be lost.

Table 3-1-1. 3586 Rear Panel Input/Output Impedances

Rear Panel Output impedance

10MHz Oven 500
10MHz 500

Fo (0-32MHz) 750
Ext Ref 10MHz = N 500
Meter 10k

Audio 1kQ

¢ Jitter 10kQ
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General Operating Information

©

Power input Receptacie: Accepts powser cord supplied
with the instrument (sse Paragraph 2-5 and 2-7).

Fuse Holdser: Contains the line fuse. Use a 2A 250V fant
biow fuse for 100 volts or 120 volt operation. For 220
volt or 240 volt operation, use a3 1 A 250 slow blow
tuse {see Paragraph 2-25).

Voltage Selector Switches: Selects one of four line
voitage rangas. Nominal settings are 100V. 120V,
220V and 240V, Line voltage must be within - 13.3%
to -6% of the nominal iine voltage setting (see
Paragraph 2-24).

HP-IB Troubleshooting Test Switch: When set to TEST,
the HP-18 Assembly (AB 1) enters a troubleshooting test
made.

Tracking Synthesizer Switch: Selects the Tracking
Generator Cperating mode when set to TRACK. With
the instrument in this mode, the output frequency of
certain synthesizers will track the tuning of the instru-
ment (see Paragraph 3-1-15).

HP-IB Address Selection Switches: Binary weighted
switches that set the HP-IB Device {1atk and listan)
Adress of the instrument. The device address is set to
16 at the factory {see Paragraph 2-31).

HP.I8 Connector: Input/Qutput port for HP-IB operation
of the instrumant. Accepts ail -hp- 10631 HP-1B Cabies
equippec with METRIC threeded lockscrews. Metric
threaded lockscrews are black {see Paragraph 2-29).

1C0MHz Oven Output (Option Q04): Provides an ac-
curate high long-tarm stability frequency reterence for
the instrument. Normally, this ouput i$ coupled to the
EXT REF INPUT 10MHz ~ N using the BNC to BNC
Adapter. The frequency of this output stabilizes in less
than 10 minutes after initiat (instrument colkd) turn on.

®

®
®

EXTarnal REFerence input 10MHz -~ N: Input tor an ax-
ternal frequency reference. The reference frequency
must be an integral submuitiple of TOMHz {i.e., N = 1,
2. 3 - - -). The level of the referance signal must be
greater than or equsi to — 10dBm.

METER Output: Provides a DC voltage corresponding to
the amplitude displayed on the front panel. An output of
zaerp volts corresponds to 8 signel ampiitude agual to the
Full Scale level. The sensitivity is 100mV/dB on the
10dB range and 10mV/dB on the 100dB range (see
Paragraph 3-1-41).

AUDIO QUtput: Qutputs the detected audio signai for
further testing {usually impairment measurements). the
level of the output varies with the Full Scaie setting and
the signal ievel. When the signal ievel is at Full Scaie,
the open circuit output ieel is nominally 750mVp-p. The
output impedance is nominally 1 k ohms (see Paragraph
3-5-201),

o JITTER Output: Cutputs the detected phase jitter for
turther analysis. The sensitivity is nominally 166mV per
degree of phase jitter. The output impedance is nomin-
ally 10k ohms (see Paragraph 3-7-4).

Fo (0-32MHz} Qutput: Tracking signal source for net-
work anaiysis., The frequency of this output aiways
equais the frequency at the center of the instrument’s
bandpass. The cutput leve! and cutput impedance are
norminally OdBm and 75 ohms respectively.

10MHz Output: Used to lock other instruments to the
fraquency reference of the -hp- 3586A. The output
level and output impedance are nominally + BdBm and
500hms respactively.

BNC to BNC Adapter: Used to couple the 1 0MMHz Oven
output to the EXTernal REFerence input 10MHz — N.
{Part Number 1250-1498}

Figure 3-1-8. 3586 Rear Pansl.
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3-18

3-1-16. Operator's Maintenanca.

Mode! 3586A/B/C

3-1-17. The operator’s maintenance consists of cleaning the air filter on the fan and replac-

ing blown fuses.

3.1-18. Cleaning The Air Filter. The air filter must be clean to insure proper cooling of the
instrument. Generally, cleaning the air filter once every thirty days of continuous operation
is adequate; however, if the operating environment is especially dusty, more frequent clean-
ing may be required. Use the following procedure to clean the air filter.

Unplug the -hp- 3586A/B/C.

. Remove the air filter.

Wash the air filter with soapy water.
Rinse the air filter and let it dry.
Replace the air filter on the instrument.

S0 o

3-1-18. Fuse Replacement.

| WARNING I

The principal purpose of a fuse is to prevent fires in the event of a
short circuit in the instrument. To a lesser degree, a fuse also
reduces shock hazard and damage to the instrument if an internal
short does occur. If a fuse with a larger than recommended ampere
rating is used or if a fuse other than the recommended type is used,
some or all of the protection afforded by the fuse will be lost.

Table 3-1-1. 3586 Rear Panel Input/Output Impedances

Rear Panel Output impedance

10MHz Oven 500
10MHz 500

Fo (0-32MHz) 758
Ext Ref 10MHz =~ N 504
Meter 10k

Audio 12

o Jitter 10kQ
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General Operating Information

®
@

®

Power input Receptacie: Accepts power cord supplied
with the instrument (see Paragraph 2-5 and 2-7).

Fuse Holder: Contains the line fuse. Use & 2A 250V fast
blow fuse for 100 volts or 120 voit operation. For 220
volt or 240 volt operation, use a 1 A 250 slow biow
fuse {see Paragraph 2-25).

Voltage Selector Switches: Selects one of four line
voitage ranges. Nominal settings are 100V, 120V,
220V and 240V, Line voltage must be within — 13.3%
to +6% of the nominal iine voitage setting (see
Paragraph 2-24),

HP-IB Troubieshooting Test Switch: When set to TEST,
the HP-18 Assembly (A6 1) anters & troubleshooting tast
mode.

Tracking Synthesizer Switch: Selects the Tracking
Generator Operating mode wher set to TRACK. With
the instrument in this mods, the ocutput frequency of
certain synthesizers will track the tuning of the instru-
ment (see Paragraph 3-1-15).

HP-1B Address Selection Switches: Binary weighted
switches that set the HP-IB Device {talk and listen)
Adress of the instrument. The device address is set to
16 at the factory (see Paragraph 2-31).

HP-IB Connector: input/Output port for HP-IB operation
of the instrumant. Accepts all -hp- 10631 HP-IB Cabilas
equipped with METRIC threaded lockacrews. Maetric
threaded lockscrews are black (see Paragraph 2-29).

10MHz Oven Output (Option 004): Provides an ac-
curate high iong-term stability frequency reference for
the instrumaent. Normally, this ouput 18 coupied to the
EXT REF INPUT 10MHz + N using the BNC to BNC
Adaptar. The frequency of this output stabilizes in less
than 10 minutes after initial (instrument coid! turn on,

@
®

EXTernal REFerence Input 10MHz + N: Input for an ex-
ternal frequency reference. The referance frequency
must be an integral submuitiple of 1OMMz (e, N = 1,

2, 3 - - -). The level of the reference signal must be
greater than or squal to ~ 10dBm.

METER Output: Provides a DC voltage corresponding to
the amplitude displayed on the front panel. An cutput of
zarc voits corresponds 1o a signal amplitude equal to the
Full Scaie lavet. The sensitivity is 100mV/dB on the
10dB range and 10mV/dB on the 100dB range (see
Paragraph 3-1-41},

AUDIO OUtput: Qutputs the detscted audio signal for
further testing (usuelly impairment measurements}. the
level of the output varies with the Full Scaie setting and
the signal levei. When the signal level is at Full Scaie,
the open circuit output ige! is nominaily 750mvp-p. The
output impedance is nominally 1 k ohms (see Paragraph
3-5-20).

@ JITTER Qutput; Qutputs the detected phase jitter for
further analysis. The sensitivity is nominally 166mV per
degree of phase jitter. The output impedance is nomin-
ally 10k ohms (see Paragraph 3-7-41.

Fu (0-32MHz) Output: Tracking signai source for net-
work analysis. The frequency of this output aiways
equais the fregquency at the center of the instrument's
bandpass. The output tevel and output impedance are
nomunally OdBm and 75 ohms respectivety.

10MHz Quiput: Used to lock other instruments to the
frequency reference of the -hp- 3588A. The output
lavei and ocutput impedance are nominally + BdBm and
500hms respectively.

BNC to BNC Adapter: Used to coupie the 10MHz Oven
output to the EXTernal REFerence Input 10MHz — N,
{Part Numbar 1250-1499}

Figure 3-1-8. 3588 Reer Panel.
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CHAPTER TWO
SELECTIVE

3-2-1. The Selective Measurement modes are LOW DISTORTION and LOW NOISE. They
are normally used when measuring non-telecommunications signals.! With either selection,
the instrument measures the power level of the signal in a narrow band of frequencies
selected using the bandwidth and tuning controls.

3.2.2. Measurement Mode.
NOTE
When in doubt, use LOW DISTortion.

3-2-3. Low Distortion. This is the basic selective level measurement mode of the instru-
ment. It provides the best overall performance. Spurious signals on the local oscillator, ther-
mal noise and intermodulation distortion are all 80dB or more below Maximum Input
Power? in this mode. Use LOW DISTortion unless you need the special advantage of the
LOW NOISE measurement mode. Note that the instrument turns on in this mode.

3-2-4. Selecting Low Distortion. Press (no shift} LOW DISTortion.

3-2-5. Low Noise. The Low Noise Measurement Mode is most easily described by compar-
ing the instrument performance in this mode with that of the Low Distortion Mode. When
the total power is greater than — 35dBm, the thermal noise with the instrument in Low Noise
will be 5dB lower than when the instrument is in the Low Distortion Mode. Below input
powers of —35dBm, the two measurement modes are identical. Reducing the thermal noise,
when the total input power is relatively high, is valuable for two reasons. First, low level
signals are more likely to be masked by thermal noise than by any other type of noise or in-
terference. Second, in the applications for which the -hp- 3586A/B/C was designed, it is not
uncommon for the input power to be much larger than the signal to be measured. As vou
might imagine, this improvement in signal to thermal noise ratio cannot be obtained without
sacrificing some other performance parameter. Again, compared to Low Distortion, the in-
termodulation distortion products are increased from 80dB below Maximum Input Power
(MIP) to 70dB below MIP. Spurious signals remain unaffected at greater than 80dB below
MIP. With intermodulation distortion products fully 15dB higher than the thermal noise, a
question naturally arises, ‘*What good does it do to reduce the thermal noise to 85dB below
MIP?"’ The answer to this question depends on the nature of the input signal. If the power
of the input signal is sufficiently dispersed and the individual components of the composite
signal are randomly related, the intermodulation distortion will very fikely be much lower
than the specified 70dB below MIP. Even if the input power is not dispersed, this measure-
ment mode may still be useful since intermodulation distortion products do not fall evenly
throughout the frequency spectrum. LOW NOISE measurements of both types of input

signals are discussed in detail in the paragraphs that follow. A word of caution: this
measurement mode is advantageous only when measuring low level components of relatively

I Telecommunications signals can be measured if desired; however, it is usually more convenient to use one of the SSB Channe!
measurement modes for these signals.

ZSince the input of the -hp- 3586A/B/C is untuned, the Maximum Input power is the maximum broadband power that can be
applied to the input. Broadband power is the sum of the inpu: power al all frequencies.
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high level input signals. Furthermore, the intermodulation distortion specification i only
20dB below maximum input power. Obviously, there could be intermodulation distortion
products with an amplitude greater than or equal to the signal to be measured. You must
know how to evaluate the input signal in order to make reliable measurements in this mode.

3.2-6. Selecting Low Noise. Turn the shift function on and press LOW NOISE.

3.2.7. LOW NOISE Measurements of Dispersed Signals. The 70dB below maximum input
power intermodulation distortion specification given for the low noise measurement mode is
a worst case figure. For certain types of input signals, the intermodulation distortion is
typically well below this level. The input signals for which this is true have two
characteristics:

a. The power of the input signal is sufficiently dispersed throughout a bandwidth much
wider than that of the instrument (the largest single frequency component of the input signal
is more than 5dB below the Maximum Input Power).

b. The frequencies of the significant individuai components of the input signal are ran-
domly related.

White noise is one exampie of this kind of signal. Another example is a telecommunications
signal consisting of several hundred channels. The operator is required to know quite a lot
about the input signal when the characteristics described in a. and b. are used as criteria for
selecting the LOW NOISE measurement mode. In many applications, the composition of
the input signal is unknown. When this is the case, use the LOW DISTORTION measure-
ment mode or assume that the signal is not dispersed and treat it accordingly (Paragraph
3-2-9). The criteria for selecting LOW NOISE is simple when measuring telecommunications
signals. LOW NOISE should be used whenever a telecommunications input signal consists
of 60 or more message channels. In most telecommunications systems, the Super Group is
the lowest level signal in the Frequency Domain Multiplexing hierarchy that contains 60 or
more channels. Further insight into the use of this mode can be gained by understanding
why intermodulation distortion is low when the power of the input signal is dispersed.

3.2-8. When the power of the input signal is dispersed throughout a wide bandwidth, the in-
dividual component signals have a low amplitude compared to the total input power. The in-
strument cannot distinguish an input power level consisting of dispersed signals from an in-
put power level consisting of a few large tones. As a result, the instrument configures itself
{or is configured) to handle a few large signals near maximum input power without excessive
intermodulation distortion (IM). The 70dB below MIP intermodulation distortion specifica-
tion is really for signals of this kind. When the actual individual input signals have low
amplitude compared to the MIP, the resulting IM distortion is much less than that an-
ticipated. Basically, there are two mechanisms that reduce the IM distortion caused by
signals of this type. It is well known that the amplitude of a intermodulation product is pro-
portional to the amplitude of the originating signals. When the amplitudes of the originating
signals are lowered, the amplitude of the IM products also drop. In fact, most IM products
will drop either two or three times faster than the originating signals. In addition, the
operating range of the input mixer is not as large as expected. Reducing the mixer operating
range reduces the mixer non-linearity which, in turn, further reduces the amplitude of the
IM products. Note that if the frequencies of the individual input signal components are not
randomly related, they will repetitiously add together causing peaks near the maximum in-
put power level. This will at least partially eliminate the improvement in IM distortion per-
formance gained from having a dispersed input signal.

Model 3586A/B/C
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3-2-9. LOW Noise Measurements of Non-Dispersed Signals. Intermodulation distortion
products are not spread evenly throughout the frequency spectrum. They fall at a few
discrete frequencies determined by the frequencies of the originating signals and by the order
of the intermodulation distortion. Because of this, LOW NOISE can be used even when the
power of the input signal is not dispersed. As long as none of the intermodulation products
fall within the instrument bandpass, the measurement is perfectly valid. The difference be-
tween making LOW NOISE measurements of dispersed and non-dispersed signals is that the
operator must be especially careful when measuring non-dispersed signals. If one of the in-
termoduiation products happens to fall within the instrument bandpass, the reading will
very likely be totally erroneous. It is fairly easy to detect the presence of an intermodulation
product in the instrument bandpass. When the instrument is switched from LOW DISTOR-
TION to LOW NOISE, the reading should drop. If the reading increases, there very
definitely is an intermodulation product in the bandpass of the instrument. An even more
conclusive test is to change the input signal level 1dB with the instrument in LOW NOISE. If
the displayed amplitude drops approximately 1dB, then there are no intermodulation pro-
ducts in the instrument bypass. If it changes more than 1dB, then the reading is being af-
fected by an intermodulation product. When this happens, it is sometimes possible 1o
eliminate the undesired signal by slightly mistuning the instrument. Some intermodulation
products change frequency very rapidly with respect to tuning changes. If the intermodula-
tion product cannot be eliminated, switch the instrument to LOW DISTORTION. It is not
possible to make LOW NOISE measurements of all signals.

3-2-10. INPUT/OUTPUT CONNECTIONS.
3-2-11. 75/50 Ohm lnput.

3-2-12. This is an unbalanced input which is calibrated to read asolute power levels refer-
enced to 75 ohms. An input level of .274V, which is lmw into 75 ohms, causes an amplitude
level reading of 0dBm. Either 10k{l}|50pf or terminated measurements may be made using
this input (see Figure 3-2-1). When the 75 ohm impedance is furnished by the signal source
circuitry, the 10kQ||50pf measurement mode is selected. The terminated or 75 ohm input is
used whenever the signal source circuitry must be terminated in 75 ohms. All of the various
connectors used on this input are illustrated and identified in Figure 3-2-2. If desired, an ac-
tive probe can be connected to this input. On the 3586C, the 509 input operates identically to
the 750 input including the 10kQ!|50pf capability.

3-2-13. Grounding. Although a special power supply and ground isolation technique is
used for the input circuitry of the -hp- 3586A, low ievel measurements can still be affected by
ground loops. Usually, these ground loops are caused by poor grounding. To minimize the
effect of ground loops, keep the cables as short as possible and in good repair. If possible,
plug the -hp- 3586A into the same power outlet used to power the equipment under test.

3-2-14. 75 Ohm Terminated Input. The 75 ohm input is used whenever the signal source
needs to be terminated in 75 ohms. When measuring telecommunications signals, the 75
ohm input usually terminates an attenuator pad placed between the operating circuits and
the test point for isolation. In other applications, the input impedance replaces some portion
of the system circuitry.

3-2-15. When making 75 ohm terminated measurements, the maximum input power is .5
watt. This limitation is determined by the 75 ohm terminating resistor. For AC signals this .5
watt limitation corresponds to an input level of ~27dBm. Ordinarily, the input signal wili
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ave a DC component; however, if it does, the peak value of the composite waveform
(AC + DC) may not exceed 10V.

17 I
! 10K !
\ Ly |
il i * !
75 u'—i_s._gﬂ.':_,__
75 & 75 4
o ; L TERMINATIGN
STGNAL | v
SouRcE T
{
A BRIDGED MEASUREMENT
fm———— == |
| ~hp-3588A/B/C
75l | |
Y 3 -0 53y
754 {/L\ ]
SIGNAL /i 75 % 10K =
SouRCE N ﬁ 3 I‘ 1
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E. TERMINATED 75 HEASUREMENT

1586 f-2-1

Figure 3-2-1. 75 Ohm Input Measurements.
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Figure 3-2-2. Connectors For The 75 Ohm Input.
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3-2-16. 10kG|{50pf Termination. The 10k{|[50pf termination is used whenever the im-
pedance level of the signal being measured is already 75 ohms. In this mode, the instrument
is a high input impedance (10k ohms shunted by 50 pf) voltmeter calibrated to read absolute
signal ievels (power) in dBm, dBV or dBpw referenced to 75 ohms. Its relatively high input
impedance in this mode prevents the instrument from seriously loading a 75 ohm signal
source or altering a 75 ohm circuit impedance. For this reason measurements made directly
across functioning circuits are often bridged measurements.

NOTE

Measurements of telecommunications signals in operating systems
are aimost always made using a terminated input. A pad isolates
the operating system from the system test point. The pad is design-
ed to have its indicated attenuation when properly terminated.
This practice of isolating the system test point from the operation
circuitry eliminates the chance that the signal will be disturbed by
instruments connected to the test point.

3-2-17. In the 10kQ||50pf measurement mode the absolute maximum safe AC input power is
+27dBm. Normally, there will not be a DC component to the input signal. However, if

there is a DC component, the power of the composite signal ({AC + DC) must not exceed .5
watts.

3-2-18. Measuring Other Impedances. Unterminated measurements can be made across im-
pedances other than 75 ohms. When this is done, the displayed amplitude can be used direct-
ly for relative measurements, converted to volts or offset (recalibrated) to read absolute
amplitude levels across the new circuit impedance. Relative measurements are those in which
either a change in level or the difference between two levels is measured. For example,
measuring the gain of an amplifier.

3-2-19. Absolute Level Measurements Across Other Impedances. The display can be
calibrated to read absolute amplitude at different impedances by entering an offset. The re-
quired offset is found using the following equation:

Offset = 10 log (R1/75)

3-2-20. The procedure for"emering offsets is given below. If more than one offset is to be
used, they must be combined first and entered as a single offset.

STEP 1: Press the OFFSET control located in the Entry group.

STEP 2: Enter the digits and decimal as required.

STEP 3: Press l !:; ] or f_:; as appropriate.

MEAS

STEP 4: Press ) tO resume measurement.
CONT

|
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NOTE

Do not change the Units selection after entering an offset. Offsets
are not referenced to any particular impedance or level. Because of
this, the magnitude of an entered offset does not change when the
Units are changed.

3-2-21. Converting To Volts. The displayed absolute amplitude levels are calculated from
the measured input voltage. The instrument simply assumes that the impedance is 75 ohms.
Because of this, these readings can easily be converted to voltage using the following equa-
tion:

Input Volts = (.075) 10410 A is the displayed amplitude.

3-2-22. Probe Power Jack. The probe power jack, located just below the 75 ochm input, is
compatible with several -hp- Active Probes. A pin out of the power jack is given in Figure
3-2-2. Two probes recommended for use with this instrument are the -hp- 15580 and
-hp- 15578A. If a probe with an output impedance of 50 ohms is being used, enter an offset
of +1.58dB to compensate for the mismatch. On the 3586C, simply select the 50(1 input.

3-2-23. 124 Ohm Input (3586B Oniy).

3-2-24. This balanced input is used whenever the signal source circuitry needs to be ter-
minated in 124 ohms. An input of lmw causes an amplitude reading of 0dBm. All of the
various connectors used on this input are illustrated and identified in Figure 3-2-3. A brief
description of balanced measurements can be found in Paragraph 3-2-31.

NOTE

Make no connections to the '35 Ohm Input while using the 124
Ohm Input. The two inputs share circuitry on the Input Multi-
plexer Board that causes them to interact. Signals on the 135 Ohm
Input will affect the amplitude reading of the 124 Ohm Input. Any
impedance connected across the 135 Ohm Input will aiter the im-
pedance of the 124 Ohm Input.

3-2-25. The absolute maximum signal that can be applied to the 124 Ohm Input is + 27dBm.
Levels above this amplitude may damage the input circuitry. Absolutely no DC voltage can
be applied to this input. This is because one side of the input is practically shorted to ground
at very low frequencies.

Model 3586A/B/C

WECDO TYPE 4778
{ACCEPTS 37ZA AT
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/\\ WECO TYPE SE&2A
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OFPTION D01
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Figure 3-2-3. Connectors For The 124 Ohm Input.
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The maximum amplitude AC signal on the 124 Ohm Inpur is
+27dBm. DO NOT APPLY DC VOLTAGE TO THE 124 OHM
INPUT.

3-2-26. 135/150 Ohm Input.

3-2-27. This input is either 135 or 150 ohms depending on the model selected. It is a
balanced input that is used whenever the signal source circuitry needs to be terminated in
either 135 or 150 ohms as appropriate. An input of lmw causes a level reading of 0dBm. All
of the various connectors used with this input are illustrated and identified in Figure 3-2-4. A
brief description of balanced measurements can be found in Paragraph 3-2-31).

IS
O o

150 OK# ONLY 135 0OHH ONLY
(3586A] (358681

31586-3 2-4

Figure 3-2-4. Connectors For The 135/150 Dhm Input.

NOTE

Make no connections to the 124 Ohm Input while using the 135
Ohm Input. The two inputs share circuitry on the Input Multi-
plexer Board that causes them to interact. Signals on the 124 Ohm
Input will affect the amplitude reading of the 135 Ohm Inpur. Any
impedance connected across the 124 Ohm Inpur will aiter the im-
pedance of the 135 Ohm Input.

3-2-28. The absolute maximum amplitude that can be applied to this input is +27dBm
(.5W). This signal level is 8.22V for the 135 Ohm Input, and 8.66V for the !50 Ohm input.
Do not connect anything to the 124 Ohm Input while using this input.

3-2.29. 600 Ohm Input.

3-2-30. This is a balanced input which is calibrated to read absolute input levels across 600
ohms. One milliwatt into 600Q (which is .775V), causes an amplitude level reading of 0dBm.
Either BRIDGED or terminated measurements may be made using this input (see Figure
3-2-1). When the 600 ohm impedance level is furnished by the signal source circuitry, the
BRIDGED measurement mode is selected. The terminated or 600 ohm input is used
whenever the signal source circuitry must be terminated in 600 ohms. All of the various con-
nectors used on this input are illustrated and identified in Figure 3-2-5.

Selective
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Figure 3-2.5. Connectors For The 600 Ohm Input.

3-2-31. Balanced Inputs. Balanced circuits are those with two outputs which are electrically
identical and symmetrical with respect to ground. The balanced inputs on the -hp- 3586A
permit the outputs of balanced signal sources to be measured without disturbing their rela-
tionship to ground. A balanced measurement is illustrated in Figure 3-2-6. Balanced
measurements are not nearly as susceptible to ground loop problems as are terminated
measurements. Ground loop voltages tend to be identical on both inputs, so they are cancel-
led by the common mode rejection characteristics of the instrument.

3-2-32. Not only is the 600 Ohm Input balanced, but it is also floating. A transformer
isolates this input from the rest of the circuitry and, most important, from ground. As a
result, this input is especially free from ground loop problems.

3-2-33. 600 Obm Terminated Input. The 600 Ohm Input is used whenever the signal source
circuitry needs to be terminated in 600 ohms.

3-2-34. Bridged Measurements. The bridged measurement mode is used whenever the im-
pedance of the signal being measured is aiready 600 ohms. In this mode, the -hp- 3586A 1sa
high input impedance (10kQ shunted by 50pf) voltmeter calibrated to read absolute signal
levels (power) in dBm, dBv or dBpw referenced to 600 ohms. Its input impedance is high
enough to prevent it from seriously loading a 60011 signal source or altering a 600{! circuit im-
pedance and causing reflections (echoes). For this reason, BRIDGED measurements can be
safely made on functioning circuits. This is not meant to imply that all measurements on
functioning circuits are made using the Bridged input. In teiecommunications systems for in-
stance, pads are often placed between the operating system and the test point. The ter-
minated 600 Ohm Input of the instrument is used to terminate the attenuator pad.

3.2-35. While the input impedance is high enough to prevent the -hp- 3586A from disturb-
ing the circuit, it is aiso low enough to cause a significant measurement €rror. If the im-
pedance of the circuit under test is exactly 600 ohms, the error due to loading effect is
— .2567dB. If desired, the displayed amplitude level can be corrected by entering an offset of
— .26dB. Use the following procedure to enter the offset. If more than one offset is to be
used, they must be combined first and entered as a single offset.
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Figure 3-2-6. Balanced Measurement.

STEP 1: Turn OFFSET ON/QOFF control ON.

STEP 2: Press .

STEP 3: Enter the decimal and digits as required.

STEP 4: Press or as appropriate.

MEAS
STEP 5: Press ®
CONT

3-2-36. In the BRIDGED measurement mode the maximum input power voltage is +27dB.
Normally, there will not be a DC component to the input signal. However, if there is a DC
component, it must not exceed 42 volts either differential or common mode.

3.2.37. Bridging Other Impedances. Bridged measurements can be made across impedances
other than 75 chms. When this is done, the displayed amplitude can be used directly for
relative measurements, converted to volts or offset {recalibrated) to read absolute amplitude
levels across the new circuit impedance. Relative measurements are those in which either a
change in level or the difference between two levels is measured. For exampie, measuring the
gain of an amplifier.

3-2-38. Absolute Level Measurements Across Other Impedances. By entering an offset the
display can be calibrated to read absolute amplitude at difference levels. The required offset

is found using the following equation:

Offset = 10 log,g (R1/75)

3-2-39. The procedure for entering offsets is given below. If more than one offset is to be
used, ail offsets must be combined and entered as a single offset.

STEP 1: Press the OFFSET control located in the Entry group.

Selective



Selective

3-30

STEP 2: Enter the digits and decimal as required.

STEP 3: Press or as appropriate.

MEAS

STEP 4: Press .T to resume measurement.
CON

NOTE

Do not change the Units selection after entering an offset. Offsets
are not referenced to any particular impedance or level. Because of
this, the magnitude of an entered offset does not change when the
Units are changed.

3.2-40. Converting to Volts. The displayed absolute amplitude levels are calculated from
the measured input voltage. The instrument simply assumes that the impedance is 75 ohms.
Because of this, these readings can easily be converted to voltage. The equation for convert-
ing from dBm to volts is

Input Volts = (.075) 104/10

3.2-41. Meter Output.

3.2-42. A DC voltage proportional to the input signal level is available from the METER
output on the rear panel. Zero volts are output when the signal amplitude equals the full
scale level. The sensitivity is 100mv/dB on the 10dB range and 10mv/dB on the 100dB

Range.

3.2.43. TUNING THE INSTRUMENT IN THE SELECTIVE MEASUREMENT MODES.

1.2-44. When followed sequentially, the information presented in this subsection is a pro-
cedure for tuning the -hp- 3586A/B/C to any signal it is capable of measuring in the Selec-
tive Measurement Modes.

3-2-45. The -hp- 3586A/ B/C can be fine tuned only to input signals that consist of voice
traffic or that contain a single frequency, dominant amplitude component. Input signals
consisting of voice traffic are fine tuned simple by adjusting for natural sound. All other in-
put signals must contain a single frequency dominant amplitude at the center frequency of
the signal to be measured because of the technique used to fine tune the instrument. Fine
Tuning begins once the input signal is within the instrument’s bandpass (coarsely tuned).
The operator activates the Counter and measures the frequency of the input signal. By press-
ing the Counter to Frequency control, the operator instructs the instrument to tune to the
frequency just measured. Since the input signal was just measured, the instrument is precise-
ty tuned to the input signal frequency. Note that a dominant single frequency signal must be
present in the input signal for the counter to count. Most commonly measured signais have
such a component naturally. If the input signal does not contain the required component,
one can be furnished temporarily for the purpose of fine tuning. When a signal is furnished
temporarily, its frequency must be at the center of the bandpass to be measured.
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3.2.46. Instrument Configuration For Tuning.

3-2-47. The optimum control settings for tuning the -hp- 3586A/B/C to the vast majority of
input signals are given below. The possible exceptions are very low amplitude input signals
and fluctuating input signals that cause the instrument to autorange constantly (see
Paragraph 3-2-71).

3-2-48. Channel. Select the channel in accord with the signal being received. If the instru-
ment is being tuned 1o a noncommunications signal, it makes no difference which Channel
selection is used.

N

E] — Configures the instrument to receive a lower sideband signal.
-~

@ — Configures the instrument to receive an upper sideband signal.

3-2-49. Bandwidth. Use the widest Bandwidth selection permitted by the composition of
the input signal. Recall that a single frequency dominant amplitude signal must be present in
the input signal for fine tuning. The instrument bandpass should discriminate against any
signal whose amplitude is larger than the signal to be counted. Avoid the temptation to
automatically use a narrow bandwidth. The tuning procedure is usually simpler when wider
bandwidths are used.

3-2-50. Range. Use the 100dB Range for tuning the instrument to all but very low
ampiitude signals (i.¢., minus 90dBm and above). Using the 100dB Range will make search-
ing for the input signal easier should it become necessary. Very low amplitude signals cause
only a slight indication on the analog tuning meter when the 100dB Range is used. In these
cases, the 10dB Range is used to increase meter sensitivity.

3-2-51. Full Scale - Use AUTOmatic Full Scale While Tuning. If a fluctuating input signal
level causes the instrument to autorange constantly, (see Paragraph 3-2-71). Entering a fixed
Full Scale level will eliminate the constant autoranging.

3-2-52. Entry Frequency. The Entry Frequency controls are not functional when the instru-
ment is in one of the Selective Measurement modes, An annunciator in the center of one of
the controls remains lit to indicate how the displayed frequency will be interpreted if the in-
strument is switched io one of the SSB Channel measurement modes.

3-2-53. Coarse Tuning.

3-2-54. The instrument is coarsely tuned whenever the dominant single frequency compo-
nent of the input signal is within the instrument bandpass. In most cases, coarse tuning is ob-
tained by simply entering the Entry Frequency. An additional step may be required
whenever a narrow bandwidth is used at high frequencies. Under these circumstances, it may
be necessary to search for the input signal even when the frequency of the signal is precisely
known. This is because errors in the tuned frequency of the instrument cause the Entry Fre-
quency to fall outside of the instrument bandpass.? Other times, searching for the input
signal is necessary because of operator uncertainty about the frequency of the signal.

3When the ENTRY mode 15 selected, the AUTOmatic full scaie tevel is retained until a different value is entered.

———
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3.2.55. Entering The Entry Frequency. In the Selective operating modes, the Entry Fre-
quency is the Frequency at the center of the instrument bandpass. Use the following pro-

cedure to enter the Entry Frequency.

STEP 1: Press

STEP 2: Enter the significant digits.

STEP 3: Press (:fNJ , Fi:ﬂ or

Notice that these keys permit any frequency to be entered three different ways.

3-2-56. Searching For The Input Signal.

NOTE

This step should not be necessary if the frequency of the input
signal is precisely known AND

1. The -hp- 3586A/B and the signal source are locked to the
same frequency reference.

OR

2. A high stability frequency reference is used in the instrument.
OR

3. If the widest bandwidth is being used.

Searching for the input signal consists of varying the tuned frequency of the instrument until
the signal falls within the instrument bandpass. This is most easily done using the Frequency
Tune Control (Paragraph 3-2-58). As expected, it is often necessary to search for an input
signal when the input signal frequency is not precisely known. What may not be expected is
that it is sometimes necessary to search for the input signal even when its frequency IS
precisely known. Whenever the error in the instrument’s tuned frequency is nominally equal
to one-half of the bandwidth, the entered frequency (and therefore the input signal) will not
fa]l within the instrument bandpass. In other words, the instrument bandpass may not in-
clude the frequency displayed on the front panel. Exactly when this is likely to happen is a
function of the Entry Frequency, Bandwidth selection and frequency reference used in the
instrument. The combinations of these factors that require a search for the input signal are
summarized in Table 3-2-1. When any of these conditions exist, the operator must search for
the input signal or verify that the signal being received is the desired signal. Note that an in-
crease in the level indication does NOT mean that the instrument is properly tuned. The in-
strument may be tuned to the wrong signal! If you are certain there are no other signals in
the vicinity of the desired signal, it is safe to assume that an increase in indicated level is due
to the desired signal. Otherwise, it is necessary to scan the frequency spectrum (plus or minus
200Hz) to be certain that the instrument is properly tuned.

3-2-58. Frequency Tune Control. This control provides continuous Frequency Entry.
When either of the Resolution Controls is on, rotating the Frequency Tune Control wiil

Mode} 3586A/B/C
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change the tuned frequency in increments or (decrements) determined by the Resolution
Controls. Clockwise rotation increases the frequency and counter clockwise rotation
decreases it.

Table 3-2-1. Frequencies At Which Signal Search May Be Required.

Bandwidth
Frequency Refersnca 400Hz 20H:2
None Entry Entry
Freguency > 20MHz Frequency > 6MHz
, Entry
Option Frequency > 20MHz

The tuning procedure is now complete. If a dominant amplitude single frequency signal has
been furnished for the purposes of tuning, it shouid now be removed.

3-2-59. AUTOmatic. When AUTOmatic resolution is selected, the frequency increments of
the Frequency Tune Control are determined by the Bandwidth selection. According to
Bandwidth selection, the frequency changes are: 100Hz for the widest Banwidth, 20Hz for
the 400Hz Bandwidth and 1Hz for the 20Hz Bandwidth.

3-2-60. FREquency STEP. The resolution of the Frequency Tune Control is equal to the
quantity stored in the frequency step register when FREQuency STEP resolution is selected.

At turn on, this value is 1Hz. Use the following procedure to enter a different Frequency
Step:

. FREQ
STEP 1: Press

STEP 2. Enter the digits and decimal as required.

. KMz o ¥4 :
STEP 3: Press , or as appropriate.

STEP 4: Press ME.AS

CONT
3-2.61. Fine Tuning.

3-2-62. The instrument can be fine tuned to input signals consisting of voice traffic or input
signals that contain dominant amplitude single frequency components.

3-2-63. Fine Tuning To Signais Dominated By A Single Frequency Component. Basically,
the procedure for fine tuning the instrument to an input signal of this nature is to measure
the frequency of the signal and transfer the result to the Entry Frequency register. This pro-
cedure is presented in detail.

STEP 1: Coarsely tune the instrument (this is aiready done if you are following the pro-
cedure in this manual).

STEP 2: Turn the Counter OFF-ON control on.

Selective
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MEAS
ol . .
STEP 3: Press . The frequency of the input signal will appear in the Frequency/
Entry display.

CNTR= . . .
STEP 4: Press . This transfers the counter reading to the frequency register.
The contents of the frequency register determine the tuned frequency of the in-

strument.

3.2-64. Fine Tuning To Voice Signals. The instrument is fine tuned to voice signals by ad-
justing for natural sound. This procedure is presented in detail.

STEP 1: Select FREQuency STEP for the resolution of the Frequency Tune Control.
STEP 2: Turn up the volume.

STEP 3: Adjust the Frequency Tune Control for natural sound.

3.2.65. INSTRUMENT CONFIGURATION FOR MEASUREMENTS.

3-2.66. Range/Full Scale.

3.2.67. The Range controls determine the range of the Measurement/ Entry display (and the
Analog Tuning Meter) relative to the full scale level. The Full Scale controls select the
method of determining and entering the full scale level. Even though they direct different in-
strument functions, these controls are very interdependent. In other words, the full scale en-
try mode selection affects the implementation of the Range selection and vice versa. Because
of this, you will probably not understand either control compietely until you have read
about both. When selecting the Range and Full Scale settings, it is sometimes easiest to think
in terms of the combinations of Range and Full Scale selections. To aid the operator in his
selection, the relative advantages and disadvantages of all four Range and Full Scale com-
binations are summarized in Table 3-2-2.

NOTE

When in doubt, choose 10dB/AUTO. This is the optimum com-
bination of Range and Full Scale for the vast majority of level
measurements. Even when it is not the optimum choice, the loss is
mainly in tuning convenience and speed rather than accuracy.

3-2-68. Range. The Range controls select the operating range of the instrument’s internal
true rms Detector/Logger. This in turn affects measurement accuracy and determines the
display range of both the Measurement/Entry Dispiay and the Analog Tuning Meter. In
fact, the Range Controls are labeled in accord with the ranges on the Analog Tuning Meter.

3.2.69. 100dB. The entire 80dB range of the Detector/Logger is used when the 100dB
Range is selected. Any signal level between full scale and 80dB below full scale can be
measured. Note that there are no specifications for measurements of signals less than 80dB
below full scale; the 100dB label refers to the scale of the Analog Tuning Meter. When this
Range is used, the resolution of the Measurement/Entry display is .1dB and the accuracy is
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less than the accuracy of the 10dB Range. The reasons for this will become apparent from
the description of the 10dB Range.

3.2.70. 10dB. When the 10dB Range is selected, all signals are detected on the most linear
10dB portion of the Detector/Logger’s operating range. This reduces the error introduced
by the non-linearity of the Detector/Logger and gives the 10dB Range its superior accuracy.
Any signal level between full scale and 10dB below full scale can be measured with .01dB

resolution on this range. Precision variable gain IF amplifiers adjust the Full Scale level so

that all signals to be measured fall within this very linear 10dB region of the Detector/Log-
ger regardless of their initial amplitude. Amplifying the signal so that it always falls within
this most linear 10dB region is the alternative to using the entire 80dB Range of the Detec-
tor/Logger. Because of the precision resistor technology used in the IF amplifier gain con-
trol circuitry, the [F gain increments are very precise and introduce much less error than is
introduced by the non-linearity of the Detector/Logger in the 100dB Range. The 10dB
Range and the 100dB Range measurements are contrasted in Figure 3-2-7. Note that signais
from + 3dB above and — 17dB below full scale can be measured using the 100dB Range, but
not with the usual accuracy of the 10dB Range.

Table 3-2-2. Relative Advantages/Disadvantages Of Range/Full Scale Selections.

Range Full
Scaie Combination Ralative Advantages Relative Disadvantages
10dB/AUTO —Highest accuracy Under some circumstances,
—Highest {.01} resolution —Tuning ts somewhat easier
— Automatic selection of Full and faster with other com-
Scale for best Signal to Noise binations
ratio obtainable without | —Under some circumstances,
overtoading. the dynamic range of the
instrument can be extended
with other combinations.
100dB/AUTO | —Facilitates tuning — 100dB Range is less accu-
—Rapid tuning to individual rate than the 10dB Range
components of input signal. —100dB Range has less re-
— Automatic selection of Full solution (.1dB} than 10dB
Scale for best Signal to Noise range
ratio obtainable without | —Under some circumstances
overigading. the dynamic range of the in-
strument can be extended
with other combinations.
100dB/ENTRY | —Fast tuning (usually useful | --Operator must determine and
only in automated production enter the Fuli Scale level
applications) —100dB Range is less accu-
—Dynamic Range of the instru- rate than 10dB Range
ment can be extended under | —100dB Range has less re-
some circumstances. solution {(.1dB) than 10dB
Range.
10dB/ENTRY —Fast tuning {usually useful | — Operator must determine and
only in automated production enter the Full Scaie level
applications) —RARELY RESULTS IN BEST
—Dynamic range of the instru- SIGNAL TO NQOISE RATIO
ment can be extended vnder FOR MEASUREMENT,
some Circumstances.
—Highest accuracy
—Highest {.01dB) resolution.
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Figure 3-2.7. Comparison of 10d8 and 100dB Ranges.

3.2.71. Full Scale. The Full Scale controls select the method of determining and entering
the full scale level. If AUTOmatic Full Scale is selected, the instrument automatically con-
figures itself for the best signal to noise ratio obtainable without overioading. If ENTRY
Full Scaie is selected, the operator determines and enters a fixed full scale level.

NOTE

Explained as though instrument was in Low Distortion.

3.2.72. AUTOmatic. This is the principal Full Scale operating mode of the instrument. As
previousty stated, when it is in this mode, the -hp- 3586A/B/C will configure itself for the
best signal to noise obtainable without overloading. The noise referred to in this statement 1
not just thermal noise, but also includes intermodulation distortion products and spurious
signals produced by the local oscillator. The amplitude of the thermal noise and the inter-
modulation distortion vary oppositely with respect to the full scale level. For example,
reducing the full scale level with respect to a fixed input signal level effectively reduces the
thermal noise and increases the intermodulation distortion. This relationship is illustrated in
Figure 3-2-8. At a certain full scale level, the thermal noise and the intermodulation distor-
tion are equal. In this instrument both are more than 70dB below the maximum input power
when this happens. Note that the spurious signals caused by the local oscillator are even
lower and do not vary with full scale. This is the full scale level selected by the instrument
when it is in Automatic. It is the full scale level that gives the wide refiable dynamic range.
No matter what the tuned frequency and no matter what the composition of the input signal
when the instrument is in Automatic Full Scale, the operator can be certain that all noise is
more than 70dB below maximum input power. Because of this and since full scale informa-
tion is not needed when making measurements, the operator can generally ignore the full
scale level once he has selected AUTO. Use AUTOmatic full scale unless you need the
specific advantages of the Entry mode.

3.2.73. Entry. After Entry Full Scale is initially selected, the operator determines and enters
the full scale level. Entering a fixed full scale level can result in one of three advantages Cor-
responding to three different and very specific circumstances. If the circumstances do not
exist or if the particular advantage of the Entry mode is not needed, use AUTOmatic Full
Scale. Once AUTOmatic is selected the operator can virtually forget the full scale function.
Each of the three conditions where entering a fixed Full Scale is an advantage is treated
separately as follows.

a. Entering a fixed full scale level eliminates the time required for the instrument to
autorange each time it is tuned to a different signal. This results in a significant time saving

Model 3586A/B/C
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when many signals requiring the same full scale level are measured. Usually, these conditions
exist only in applications involving automated production. To set the Full Scale level, first

a allow the instrument to determine the level while in AUTO and then switch to the Entry
mode. This assures the best possible signal to noise ratio without overioading,

A
-
b. Constant autoranging caused by a fluctuating input signal can be eliminated by enter-

- ing a fixed full scale level (use the 100dB range only for this purpose). Set the full scale level
. just above the peak of the fluctuating signal.
i ¢. With certain signals, it is possibie to optimize the signal to noise ratio by overdriving

the instrument. The input is overdriven by entering a full scale level selected by the instru-
3 ment in AUTOmatic full scale. This application is more involved than the others and is ex-
' plained in detail beginning with Paragraph 3-2-80.
L]

3-2-74, The performance of the 100dB ENTRY Range and Full Scale combination is iden-
% tial 1o the performance of the 100dB AUTO combination provided that the full scale levels
i are equal, There are no performance disadvantages when using 100dB ENTRY as long as the

; full scale level is carefully selected. The maximum input power is equal to the full scale level.
Any full scale level from +20dBm to - 45dBm and in 5dB increments can be entered using
the procedure outlined in Paragraph 3-2-76.

| |
| |
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Figure 3-2.8. Relationship Between Therma! Noise, Intermodutation Distortion
and Full Scaie Selsction In The 3586A/B.

3-2-75. The 10dB/ENTRY combination of Range and Full Scale must be used cautiously.

Under the special circumstances described in Paragraph 3-2-81 it provides better perfor-

| mance than any other combination of Range and Full Scale. However, in any other applica-
' tions, it is quite possibly the worst combination. 10dB/ENTRY is quite different from
! t0dB/AUTO. It is very unlikely that the signal to noise ratio will be optimum with this com-
bination. It is useless to analyze the reasons for this reduction in noise performance since

they are too complicated and too dependent on the nature of the mnput signal to be used as

criteria for selecting the Range/Full Scale combination. it is much simpler to evajuate the

use of this combination by comparing it with the alternatives. Recall that the only reasons

for using 10dB/ENTRY are to optimize the signal to noise ratio and to speed tuning when

making repetitive measurements requiring the same full scale level. Optimizing the signal to

noise is described in Paragraph 3-2-81. When making repetitive measurements, compare

10dB ENTRY to 100dB ENTRY. The tuning speed is identical in both modes and it is likely

that the noise reduction in 100dB/ENTRY will offset the additional linearity errors of the

- ’ 100dB Range. This is especially true when the full scale levei is near ~ SOdBm. If neither

: mode provides satisfactory performance, 10dB AUTOmatice should be used. The Max-
imum Input Power corresponding to each fuil scale level is given in Table 3-2-3 for the
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10dB/ENTRY mode. Any full scale level from + 20dBm ¢t

crements can be entered using the procedure given in Paragraph 3-2-76.

3.2-76. Entering The Full Scale Level. Use the
level. Legal entries are at five decibel intervals and betwee

Model 3586A/B/C

o -120dBm and at 5dB in-

Table 3-2-3. Maximum Input Power For Full Scaie ENTRY and 10dB Range Combination.

Full Scale Maximum input Power Full Scaie Maximum Input Powsr
20dBm 20dBm - 55dBm 15dBm
15dBm 20dBm - 60dBm 10dBm
10dBm 20dBm — 65dBm 5dBm

5dBm 20dBm - 70dBm 0dBm
OdBm 20dBm -~ 75dBm —5dBm
- 5dBm 20dBm — BOdBm - 10dBm

- 10dBm 20dBm — 85dBm ~ 15dBm

- 15dBm 20dBm - 90dBm - 20dBm

— 20dBm 20dBm ~ 95dBm — 25dBm

— 25dBm 20dBm - 100dBm — 30dBm

- 30dBm 20dBm - 105d8Bm - 35dBm

— 35dBm 20dBm - 110dBm —~ 35dBm

— 40dBm 20dBm ~115d8m - 35dBm

~ 45dBm 20dBm -120dBm — 35dBm

- 50dBm 20dBm

following procedure to enter the full scale
n + 11dB and — 129dB for units of

dBV, between + 110dB and - 30dB for dBpw and between +20dB and —120dB for dBm
units. If an illegal entry is made, the full scale level will jump to the next highest permitted

value.

ENTRY

STEP 1: Press E]

3-38

STEP 2: Press sFéJALtE

STEP 3: Enter the digits as required.

kHz
|
°

STEP 4. Press as appropriate.

STEP 5: Press "‘E.‘S

CONT

3.2-77. Overload/Underload Indicators. The instrument is equipped with an input
overload detector and an Intermediate Frequency (IF) Amplifier overload and underioad

detector.

3-2-78. Input Overload Indicator. An annunciator, located just to the left of the
Measurement/Entry display, will flash «OVLD’ whenever the drive to the first mixer in the
instrument is excessive. When this happens, either increase the full scale level or reduce the
level of the input signal. Measurements made while the input is overloaded may (Paragraph
3-2-9) be affected by intermodulation distortion. In AUTOmatic Full Scale, the full scale
level is automatically adjusted to prevent overloading. As a result, when the instrument is in
this mode, the OVLD annunciator will flash only briefly during autoranging.
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3-2-79. IF Overload/Underioad. The IF underload/overload detector functions only when
the 10dB Range s used. When the signal level in the IF amplifier is too high, the letters
“OL”’ (Overload) will appear in the Measurement/Entry display. Either reduce the input
signal level or increase the full scale level when this happens. In AUTOmatic full scale, the
fuil scale levei is automatically selected to prevent overioading. Therefore, when the instru-
ment is in AUTO, an overload indication will appear only momentarily during autoranging,
An underioad condition exists when the signal in the IF amplifiers is below the operating
range of the Detector/Logger. The letters “UL” (Underload) appear in the

Measurement/Entry display when this happens. IF Underloads occur in oniy the ENTRY
Full Scale operating mode. Depending on the circumstances, one of three actions is in-
dicated: 1) reduce the full scale; 2} increase the input signal ievel or 3) switch to the 100dB
range.

3-2-80. Optimizing The Signal To Noise. The signal to thermal noise ratio can be improved
by overdriving the input of the instrument. This is done by entering a full scale level that is
lower than the one selected by the instrument when it is in AUTOmatic Full Scale. Overdriv-
ing the input also raises the amplitude of the intermodulation distortion. if the power of the
input signal is sufficiently dispersed throughout a wide bandwidth, even the increased inter-
modulation distortion will be negligible. Even when the input signal is not dispersed and the
intermodulation distortion is not negligible, overdriving the input can still be useful. Inter-
modulation distortion products fall at distinct frequencies that depend on the frequencies of
the originating signals and the order of the intermodulation distortion. Most of the fre-
quency spectrum remains undisturbed. As long as there are no intermodulation products
within the bandpass of the instrument, measurements are perfectly valid. Optimizing the
signal to noise by overdriving the input is really a manual procedure for implementing the
Low Noise measurement mode. The advantage of this manual procedure is that the input
can be overdriven more than the fixed 5dB provided for by the Low Noise Measurement
Mode. Overdriving the 100dB Range is very straightforward. Using the procedure given in
Paragraph 3-2-82, the full scale ievel can be reduced to a minimum of ~ 35dBm. Overdriving
the 10dB Range is only slightly more invoived.

3-2-81. Overdriving On The 10dB Range. When the instrument is operated on the 10dB
Range, the thermal noise is affected only by full scale changes between - 50dB and
— 105 dB. Because of this, the input cannot be overdriven when the full scale level selected
by the instrument in AUTO Full Scale is greater than — 50dB. Likewise, it does no good to
reduce the full scale level below — 105dBm. Another restraint when trying to overdrive the
input on the 10dB Range is the manner in which the full scale is determined. A particular full
scale level may be dictated by the input overload detector or the IF overload detector. Over-
driving the input is possible only when the input overioad detector is determining the full
scale. When it is determined by the IF overload detector, overdriving the input only causes
the letters ““OL’’ (overioad) to appear in the Measurement/Entry display. When this hap-
pens, a better measurement could be made in 10dB/AUTO.

3-2-82. Use the following procedure to optimize the instrument’s signal to noise ratio by
overdriving the input.
STEP I: Select the LOW DISTortion Measurement mode.

STEP 2:  Select AUTOmatic Full Scale and the desired Range. The full scale level selected
by the instrument will be used as a starting point.

elective
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STEP 3: Switch to ENTRY Fuil Scale. Display the full scale level (Press FULL SCALE).
Is the full scale level greater than — 35dB for the 100dB Range or between — 50
and — 105dB for the 10dB Range? If the full scale level is outside this range, then
overdriving the input is not possible.

STEP 4: Reduce the Full Scale level 5dB. The level reading in the Measurement/Entry
display should drop slightly.

STEP 5: Continue reducing the full scale level as long as the level reading continues to
drop. The “*OVLD”’ annunciator will begin flashing after the first or second full
scale reduction. When the level reading begins to increase or if the letters OL ap-
pear in the Measurement/Entry display, switch back to the first prior full scale
{evel (i.e., the full scale Jevel that caused the lowest level reading). The lowest
level reading occurs when the signal to noise ratio s highest.

3-2-83. Bandwidth.

3.2-84. The primary function of the Bandwidth controls is to select how much of the fre-
quency spectrum will be measured. Since the Bandwidth selections do not have the same
selectivity, a secondary effect of these controls is to determine the selectivity of the instru-
ment. The standard and optionally available bandwidths are described below.

3.2-85. 20Hz. The approximate selectivity curve of the 20Hz Bandwidth is illustrated in
Figure 3-2-9. This Bandwidth can be used at any frequency within the range of the instru-
ment {SOHz to 32.5MHz).

3.2-86. 400Hz. The approximate selectivity curve of the 400Hz Bandwidth is illustrated in
Figure 3-2-10. When selected, local oscillator feedthrough limits the dynamic range of the in-
strument at Entry Frequencies of 1200Hz or less.

3-2-87. 2000Hz (-hp- 3586B). The approximate selectivity curve of the 2000Hz Bandwidth
is illustrated in Figure 3-2-11. When selected, local oscillator feedthrough limits the dynamic
range at Entry Frequencies greater than 5kHz. The 2000Hz Bandwidth is found on the Bell
version of the instrument (-hp- 3486B). Of special interest to operators making
measurements on telecommunications signals is the fact that 2000Hz is the noise bandwidth
equivalent of a C-Message weighted 3100Hz bandwidth. This means that, if the inpur signal
is white noise, an instrument equipped with this bandwidth will read the same ievel read by
an instrument equipped with a C-Message weighted 3100Hz bandwidth. The correlation bet-
ween the readings on the two instruments would vary with the similarity of the input signal
to white noise.

3.2-88. 1740Hz (3586A, 3586B Option 002). The approximate selectivity curve of the
1740Hz Bandwidth is illustrated in Figure 3-2-12. When selected, local oscillator feed-
through limits the dynamic range at Entry Frequencies greater than 5kHz. The 1740Hz
bandwidth is found on the CCITT version of the instrument {(-hp- 3586A/ B). Of special in-
terest to operators making measurements on telecommunications signals is the fact that
1740Hz is the noise bandwidth equivalent of a psophometric weighted 3100Hz bandwidth.
This means that, if the input signal is white noise, an instrument equipped with this band-
width will read the same level read by an instrument equipped with a psophometric weighted
3100Hz bandwidth. The correlation between the readings on the two instruments would vary
with the similarity of the input signal to white noise.
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3.2.89. 3100Hz (Option 003). The approximate selectivity curve of the 3100Hz Bandwidth
is illustrated in Figure 3-2-13. When selected, local oscillator feedthrough limits the dynamic
range at Entry Frequencies greater than SkHz. The 3100Hz Bandwidth is used in both the
CCITT (-hp- 3586A) and Bell (-hp- 3586B) versions of the instrument. While this Bandwidth
is useful for general purpose applications, it is especially valuabie when troubleshooting pro-
blems in telecommunications systems. The bandwidth of a message channel is 3100Hz.
Measurements of message channel signals at audio frequencies are usually made with wide-
band instruments. As a result, the frequency response is extremety flat across the 3100Hz
bandwidth of the message channel. Even though the measuring instruments have a wide
bandwidth, only the power in the 3100Hz message channel is measured since the line, carry-
ing the message channel, is somewhat selective. When a message channel is translated to
some high level in the FDM hierarchy, it is difficult to measure its level precisely because of
the nearness of the adjacent channels. Most filters that are flat enough to pass all com-
ponents of the signal unattenuated cannot adequately discriminate against adjacent channe!
signals. Likewise, filters with good adjacent channel rejection also discriminated against the
signals near the edges of the bandpass. The extremely flat and selective 3100Hz bandpass
filter in the -hp- 3586A/B is an exception (see Figure 3-7-13). Using this filter, very accurate
jevel measurements of message channel signals can be made. More important, all
measurements (impairment as well as level) of message channels at high frequencies in the
FDM hierarchy will correspond to similar measurements made on the same signals at dif-
ferent locations where the message channel is at audio frequencies.

3.2-90. WTD 3100Hz (Weighted). The Weighted Bandwidth is used exclusively for noise
measurements on telephone message channels. When the WTD Bandwidth is selected, either
a psophometric (-hp- 3586A/CCITT version) or a C-Message (-hp- 3586B/Bell version) filter
is placed in series with the 3100Hz Bandwidth filter. Both plots of these weighting curves are
illustrated in Figure 3-2-14. Measurements of weighted noise signals correspond closely to
subjective evaluations of the unweighted noise level.

3-2-91. Units.

3.2-92. Units of dBm, dBpw, dB.775V or dBV (-hp- 3586C only) can be selected for the
amplitude level presented in the Measurement/Entry display by pressing the corresponding
UNITS control. The 0dBm reference level is one milliwatt dissipated in the impedance
selected from the TERMINATION control group. Similarly, the 0OdBpw reference level is
one picowatt dissipated in the impedance selected from the TERMINATION control group.
Note that units of dBpw are identical to the dBrn units used in some segments of the
Telecommunications Industry when making ievel measurements. The reference level of the
dB.775V units is .775 volt; the reference level of the dBV units is one volt. Annunciators
located next to the Amplitude Level Display lable the displayed amplitude with the selected
units.

3-2-33. Averaging.

3.2-94. Averaging reduces the range of the random variations in the measured level. To the
operator, variations in the measured level appear as racking of the Measurement/Entry
display or as ripple on the rear panel METER output. These variations arise from two
sources. One source is noise - either the internal noise of the instrument or noise in the input
signal. The second source is somewhat obscure. When the input signal consists of two or
more constant amplitude signals, with nearly the same frequency, a beat note is created that
appears as a level variation to the Detector/Logger in the instrument. As expected, another
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performance parameter must be traded off to obtain the reduced racking provided by
AVEraging. Measurements occur at approximately one to two second intervals when
AVEraging is on, five times slower than the measurement speed during normal operation.
Five measurements are averaged, then displayed. The criteria for selecting the AVEraging
measurement mode is simple. Select A VEraging whenever the racking of the
Measurement/Entry display does not permit the desired measurement accuracy and/or

Selective

resolution.
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Figure 3-2-14. Weighting Curves Used For WTD 3100Hz Bandwidth Selection.

3-2.95. Averaging And Noise. An instrument can never measure just the signal. It always
measures the input signal plus the internal noise of the instrument. As a result, the average
level reading will be slightly higher than the actual level being measured. Note the word
average; the reason for it will become apparent later in the paragraph. How much the noise
offsets the measurement from its actual level depends on the signal to noise ratio to the in-
strument or of the incoming signal. As the signal level is increased, the difference between
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the measured and actual signal level diminishes. For exampile, if the input signal level is
— 80dBm and the RMS level of the noise is - 90dBm, the instrument will measure a level of
— 77.61dBm. However, increasing the input signal level to — 10dBm, causes the instrument
to measure —9.99913dBm. Obviously, this will be read as — 10dBm. If the noise were a sine
wave, or any other consistent waveshape for that matter, the offset level reading would at
Jeast be consistent. Unfortunately, this is not the case. The amplitude of the noise varies ran-
domly with time. The random variation of the noise causes the level reading to fluctuate.
This is the reason for the word average noted earlier in the paragraph. It can only be said
that the average level reading will be slightly higher than the actual level being measured. In-
dividual readings may be quite lower or higher than the input signal level because of the in-
stantaneous value of the noise. To the operator measuring a signal, the level readings tend to
change randomly or to ‘‘rack”. How much the readings rack is a function of the signal to
noise ratio in the instrument and the instrument design. Oftentime the signal to noise ratio is
so high that the variation in the level is much lower than the resolution of the instrument. In
those cases, the level appears constant.

3.2.96. The effect of AVEraging is to reduce the racking of level measurements (i.e., the
range of the random level changes). As a result, most level measurements are closer to the
actual input signal plus RMS noise level. This not only increases the probability that a single
measurement will be accurate, but also makes it easier for an operator to interpolate the ac-
tual level when the display is racking. The effect of Averaging is illustrated in Figure 3-2-15.
The diagram emphasizes the two most important facts about the effect of averaging level
measurements: Averaging reduces the variation of the level measurements, but does not af-
fect the actual noise content. Note that the width of the curves in the diagram do not
necessarily imply a wide variation in level readings. For some input signal levels the entire
range of the horizontal axis could be less than .005dBm.
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Figure 3-2-15. Effect Of Averaging On Level Measurements.

3-2-97. Averaging And Closely Spaced Input Signals. There is an inherent problem when
measuring the true RMS level of a composite waveform consisting of two or more constant
amplitude signals with closely spaced frequencies. The instantaneous voltage of such a
waveform varies at a frequency equal to the difference frequency of the originating signals.
When the difference frequency is low enough, the true RMS detector follows the composite
waveshape. This causes the Measurement/Entry display to fluctuate in a pseudo random
fashion and creates errors in the measured level. When A VEraging is on, the racking of the
display and the measurement errors are reduced by extending the frequency response of the
detector. A maximum of 0.5dB of error will be displayed when the two frequencies are
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greater than 100Hz apart with the AVE off. With the AVE on, a maximum of 0.5dB of error
will be displayed when the two frequencies are greater than 10Hz apart. The amount of rack-
ing and the measurement error both vary as a function of the difference frequency, relative
amplitude of the originating signals and the number of signals contributing to the problem.
Fortunately, the magnitude of the measurement error is well below the apparent racking of

the display. Because of this, objectionable display racking is sufficient criteria for selecting
the AVEraging mode.

3-2-98. DHsets.

3-2-99. When the OFFSET OFF/ON control is on, an offset stored within the instrument is
subtracted from the measured signal level. The result is then presented in the
Measurement/Entry Display. An ‘0" is appended to the unit’s annunciator to indicate that
the displayed level is offset. Zero is subtracted from the measured signal level if no offset has
been entered. An offset can be entered by entering its magnitude directly or by transferring
an amplitude reading to the offset storage register. Entries can be made with the OFFSET
OFF/ON control either on or off. Offsets are retained until another value is entered or the

instrument is turned off. To dispiay the Offset, press . Press MEAS ) tO
resume measurement. o
CONT

NOTE
Make the Units selection before entering the offset. Offsets are not

referenced to any particular impedance or level. Because of this,

the magnitude of an entered offset does not change when the Units
are changed.

3-2-100. Direct Offset Entry. Use the foliowing procedure to directly enter the magnitude
of an offset. Any value from —199.99dB to + 199.99dB can be entered.

STEP 1: Press in the Entry control group. The current offset will appear in
the Measurement/Entry dispiay.

STEP 2: Enter the digits and decimal point as required.

STEP 3: Press or as appropriate.

STEP 4;: Press &egf 10 resume measurement.

The contents of the offset register can be changed in one dB step using the Increment and

Decrement keys. Press oFFsey| » then press or @ as desired.

3-2-101. Offset Eatry By Transfer. This method of entering offsets is especially vailuable

when measuring one signal level relative to another. Use the following procedure to transfer
an amplitude reading to the offset storage register.

Press . The entered offset will appear in the Measurement/Entry display.

3-44a/b
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CHAPTER THREE
WIDEBAND

3-3-1. Wideband is a nonselective measurement mode used to measure the total power of
the input signal.

3-3-2. Measurement Mode.

3-3-3. The Wideband measurement mode is selected by pressing the WIDEBAND control.
Only the following controls or groups of controls are functional when the instrument is in
the Wideband mode: POWER, AUTOmatic CAlLibration, the MEASUREMENT/ENTRY
controls, the TERMINATION controls, the MEASUREMENT controls and the OFFSET
and FULL SCALE functions in the ENTRY control group,

3-3-4. Input Termination. A

3-3-5. 10kQ{|50pf (75 Ohm). Bridged input calibrated to read absolute power levels when
connected across 75 ohms. The maximum input power is + 27dBm. Up to 42VDC can be ap-
pled to this termination (see Paragraph 3-2-11).

3-3-6. 75 Ohm. Terminated 75 ohm input. The maximum input power equals + 27dBm, If

DC voltage is applied to this input, the DC power plus the AC power must not exceed 0.5
watts (see Paragraph 3-2-11).

3-3-7. 10kQ|{50pf (50 Ohm). Bridged input calibrated to read absolute power levels when
connected across 50 ohms. The maximum input power is + 27dBm. Up t0 42VDC can be ap-

plied to this input. This input is found only or the -hp- 3586C version of the instrument (see
Chapter 2).

3-3-8. 50 Ohms. Terminated 50 ohm input. The maximum input power is + 27dBm. If DC
is appiied to this input, the DC power plus the AC power must not exceed .S watts, This in-
put is found only on the -hp- 3586C version of the instrument (see Chapter 2).

3-3-9. 135 Ohms. Balanced input terminated in 135 ohms. The maximum input power is
+27dBm. A differential or common mode DC voltage of up to 42 volts can be applied to
this input. This input appears only on the -hp- 3586B.

3-3-10. 150 Ohms. Balanced input terminated in 150 ohms. The maximum input power is
+27dBm. This input appears only on the -hp- 3586A.

3-3-11. 124 Ohms. Balanced input terminated in 124 ohms. The maximum input power is
+27dBm. A differential or common mode DC voltage of up to 42 volts can be applied to
this termination. Do not connect anything to the 135 ohm input whiie using this input. This
input is found only on the -hp- 35868B.

3-3-12. Bridged. Bridged and balanced input calibrated to read absolute power levels across
600 ohms. The maximum input power is +27dBm. A differential or common mode voltage

of up to 42 volts DC can be applied to this termination. This input appears only on the -hp-
3586A and B (see Paragraph 3-2-29).

ﬂ
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3.3-13. 600 Ohms. Balanced input terminated in 600 ohms. The maximmum input power is
+27dBm. A differential or common mode voltage of up to 42 VDC can be applied to this
termination.

3.3.14. Instrument Configuration For Wideband Measurements.

3.3-15. Full Scale. Use AUTOmatic Full Scale unless you need the special advantage of the
Entry mode. When AUTO full scale is used, the instrument automatically configures the in-
strumnent for the best signal to noise ratio obtainable without overloading. The entry mode is
useful when making repetitive measurements at the same signal level. In these applications,
using the Entry mode eliminates the time required for the instrument to autorange to each
new input signal.

3-3-16. Averaging.
NOTE

Additional information on the Averaging function is given in
Chapter Two beginning with Paragraph 3-2-95.

3-3-17. Averaging reduces the range of the random variations in the measured level. To the
operator, variations in the measured level appear as racking of the Measurement/Entry
display or as ripple on the rear panel METER output. These variations arise from two
sources. One source is noise - either the internal noise of the instrument or noise in the input
signal. The second source is somewhat obscure. When the input signal consists of two or
more constant amplitude signals, with nearly the same frequency, a beat note is created that
appears as a level variation to the Detector/ Logger in the instrument. As expected, another
performance parameter must be traded off to obtain the reduced racking provided by
AVEraging. Measurements occur at approximately one second intervals when AVEraging is
on; four times slower than the measurement speed during normal operation. Four
measurements are averaged and displayed. The criteria for selecting the AVEraging
measurement mode is simple. Select AVEraging whenever the racking of the
Measurement/Entry display does not permit the desired measurement accuracy and/or
resolution.

3-3-18. Units.

3-3-19. Units of dBm, dBpw, dB.775V or dBV can be selected for the amplitude level
presented in the Measurement/Entry Display by pressing the corresponding UNITS control.
The OdBm reference level is one milliwatt dissipated in the impedance selected from the
TERMINATION control group. Note that units of dBpw are identical to the dBrn units us-
ed in some segments of the Telecommunications Industry when making level measurements.
The reference level of the dBV units is one volt. The reference level for dB.775V is .775 volts.
Annunciators located next to the Amplitude Level Display label the displayed amplitude
with the selected units.

3.3.20. AUTO-CALibration. AUTO CAL should be ieft on virtually all the time. A com-
plete discussion of AUTO CAL is given beginning with Paragraph 3-1-17.

3-3-21. Offsets.

3.3.22. When the OFFSET OFF/ON control is on, an offset stored within the instrument is

Model 3586A/B/C
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subtracted from the measured signal level. The result is then presented in the
Measurement/Entry Display. An ‘0"’ is appended to the unit’s annunciator to indicate that
the displayed levei is offset. Zero is subtracted from the measured signal level if no offset has
been entered. An offset can be entered by entering its magnitude directly or by transferring
an amplitude reading to the offset storage register. Entries can be made with the OFFSET
OFF/ON control either on or off. Offsets are retained unti! another value is entered or the

instrument is turned off. To display the Offset, press . Press to
CONT

resume measurement.

NOTE

Make the Units selection before entering the offset. Offsets are not
referenced to any particular impedance or level. Because of this,
the magnitude of an entered offset does not change when the Units
are changed.

3-3-23. Direct Offset Entry. Use the following procedure to directly enter the magnitude of
an offset. Any value from —199.99dB to + 199.99dB can be entered.

STEP 1: Press in the Entry control group. The current offset will appear in
the Measurement/Entry Display.

STEP 2: Enter the digits and decimal point as required.

STEP 3: Press (f;‘;] or [i’;; as appropriate,

MEAS
STEP 4: Press to resume measurement.
CONT

The contents of the offset register can be changed in one dB step using the Increment and
Decrement keys. Press

, then press @ or @ as desired.

3-3-24. Offset Entry By Transfer. This method of entering offsets is especially valuabie
when measuring one signal level relative to another. Use the following procedure to transfer
an amplitude reading to the offset storage register.

STEP 1: Press . The entered offset will appear in the Measurement/ Entry
Dispiay.

———c

Noise/Tone
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3-4-15. Searching For The Inpur Signal. The instrument may not be precisely tuned to the
carrier signal after the Entry Frequency has been entered. Errors in the frequency reference
may cause the instrument bandpass to fall completely above or below the carrier signal fre-
quency (see Figure 3-4-1). When this happens, the operator must search for the input signal
or verify that the signal being received is the desired signal. Note that an increase in the level
indication does not guarantee that the instrument is properly tuned. The instrument may be
tuned to the wrong signal! Be especially cautious when tuning to carrier leak signals that are
next to a pilot tone. It is possible to mistake the pilot tone for an excessive carrier leak signal.
Since the tuning error caused by the frequency reference is proportional to frequency,
searching for the input signal will be necessary only when high frequency carriers are
measured. Also, the magnitude of the tuning error varies with the frequency reference used
in the instrument. If the high stability frequency reference is used in the instrument, it may
be necessary to search for the input signal only at the very highest frequencies. The approx-
imate Entry Frequencies above which search for and/or verify if the input signal will be
necessary are summarized in Table 3-4-1. A more comprehensive discussion of this step is
given in Paragraph 3-2-36.

| -hp- 1586 TUNING

!

- C0H? +Z200Hz

:

CARRITR [EAK SIGNAL TD
eptan WHIZH THE INSTRUMENT I3
? LELESY BEING TUNED

Figure 3-4-1. Tuning Error 0f The Twenty Hertz Bandwidth.

Tabie 3-4-1. Frequancias At Which Signal Search May Be Required.

Bandwidth
Frequency Referencs 400Hz 20Kz
None Entry Entry
Frequency > 20MHz Frequency > 6MHz
Option 004 Entry
Freguency > 20MHz

3-4-16. Use the following procedure to search for the carrier signal or to verify that the pro-
per signal is being received.

AUTO
STEP 1: Press E] in the Frequency Tune control group.

STEP 2: Using the Frequency Tune control, vary the tuned frequency above and belpw the
Entry Frequency about 200Hz each way. Be sure that the signal to which the
instrument is finally tuned has the proper relationship to other signals in the
instrument bandpass.

¢

m m.

mmmMmenmwMmm M mwm

m

M M mMom wmowm Wy W My

m

[Mmim e

')



al

uw

V VRRRNY VIR VI VIR VIR T PR VR Y |

v [V PRV VIRV ¥

(¥ V) 1R

L ¥ V]

- “am. A

am,

(Y3 rm s

s

Mode!l 3586A/B/C

STEP 3. Adjust the tuning for a peak response on the analog meter.
3.4-17. Fine Tuning.

3-4-18. The procedure given below is the most convenient method of fine tuning to Carrier
signals.

STEP 1: Turn the Counter on. The counted frequency of the carrier wil} appear in the Fre-
gquency/Entry display.

CNTR=~
STEP 2: Press (Counter to Frequency).

This causes the counter reading to modify the contents of the Entry Frequency
register. The new Entry Frequency will be displayed for a few seconds and the
display reverts back to the counted frequency. The Entry Frequency will be dif-

ferent from the counted frequency if the SSB TONE Entry Frequency mode is
used.

3-4-18. INSTRUMENT CONFIGURATION FOR CARRIER MEASUREMENTS.
3-4-20. The control settings given below are those typically chosen for Carrier Level

Measurements. Other selections can be made if the operator desires. comprehensive infor-
mation on each control is given in the paragraph referenced.

RANGE.............. (3-2-68) .......... 10dB
FULL SCALE......... (3-2-71y ... AUTO
AVERAGE ......... .. (3-2-93) .......... OFF
CALIBRATION....... G-1-17) ..o ON
3-4-21. DFFSETS.
NOTE

The Offset feature is typically used for making amplitude
measurements relative to the Test Level Point when measuring
signals in telecommunications systems.

3-4-22. Amplitude measurement datas can be offset by a fixed amount if the operator
wishes. The offset is entered either directly or by transferring an amplitude reading to the
offset storage register. When the OFFSET ON/OFF control is on, the entered offset will be
subtracted from the measured signal level and the result presented in the Measurement/En-
try display. Zero is subtracted from the measured signal level if no offset has been entered.
Entries can be made with the OFFSET OFF/ON control either on or off. Offsets are re-
tained until another value is entered or the instrument is turned off. To display the Offset,
press OFFSET. Press MEAS CONT to resume measurement.

NOTE

Make the Units selection before entering the offset. Offsets are not
referenced to any particular impedance or level. Because of this,
the magnitude of an entered offset does not change when the Units
are changed.

Carrier
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The total power (composite due to AC and DC) input to the 50 ohm and 75 ohm terminated
inputs must not exceed .5 walls.

3.5.9. TUNING THE INSTRUMENT IN THE NOISE/DEMODULATION MEASUREMENT MODE.

NOTE

If, while in another measurement mode, the instrument was tuned
to the desired message channel, it will be properly tuned when
NOISE/DEMODulation is selected. The instrument automatically
modifies its tuning according to the measurernent mode.

3-5-10. The procedure used to tune the instrument in the NOISE/ DEMODulation measure-
ment mode depends on the type of signal in the channel. Normally, an input signal must
contain a dominant single frequency component if the instrument is to be fine tuned. Of
course, neither voice or noise signals contain such a component. When the message channel
is carrying voice traffic, this problem is easily overcome. The operator simply adjusts the
tuning for naturai sound. Tuning is not so easy when the channel contains only noise. Noise
does not sound unnatural or significantly different when the instrument is mistuned. Fine
Tuning to such a signal is impossible. To overcome this deficiency, a 1kHz test tone is tem-
porarlily placed on the message channel for the purpose of fine tuning. Of course, once the
instrument is tuned, the 1kHz signal is removed. Note that if the instrument is equipped with
an Option 004 high stability oven, fine tuning to noise signals is not necessary. The pro-
cedures for tuning to the two types of signals share several steps. These common steps are
presented first. They are followed by the special steps required for each type of signal.

3-5-11. Instrument Configuration For Tuning.

3.5-12. Entry Frequency. Using the Entry Frequency Controls, the operator can choose
between entering either the Carrier frequency or the Tone frequency when tuning the instru-
ment to a message channel. When TONE is selected, the RF frequency of a 1004Hz (3586B)
or 800Hz (3586A) test tone on the message channel is entered and displayed. Note that the
tone need not be on the channel. Similarly, the Carrier frequency is entered and displayed
when CARRIER is selected. The operator can choose whichever mode is most convenient
regardless of the Measurement mode selection.

3.5-13. The Entry Frequency mode selection does not depend on the measurement mode
selection. Each measurement mode has a frequency or band of frequencies associated with it
that have a fixed relation to either of the Entry Frequencies. As long as the entered fre-
guency is correct for the message channel and the Entry Frequency selection, the instrument
will automatically tune to the frequency or band of frequencies required by the measurement
mode. Since the purpose of these controls is to facilitate tuning when measuring signals in
telecornmunications systems, they are functional only when one of the SSB CHANNEL
(i.e., telecommunications) measurement modes is selected. An annunciator in one of the
controls remains lit while the instrument is in the Selective measurement mode to indicate
how the displayed frequency will be interpreted if the instrument is switched to one of the
SSB Channel measurement modes.

3-5-14. Channel. Select the channel in accord with the message channe! signal being re-
cetved.

Model 3586A/B/C
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-
M~
@ —Configures the instrument to receive a lower sideband signal.

@
- ~
’ @—Conﬁgures the instrument to receive an upper sideband signal.
< .

3-5-15. Coarse Tuning.
~

3-6-16. The instrument is coarsely tuned whenever the input signal is within the instrument
- bandpass. In the NOISE/DEMODulation measurement mode, the instrument is coarsely

tuned by simply entering the Entry Frequency (Carrier or Tone according to the Entry Fre-

~ guency seiection).
- 3-5-17. Entering The Entry Frequency. Use the following procedure to enter either the car-
= rier frequency or the RF test tone frequency in accord with the Entry Frequency mode selec-
tion.
=
STEP 1: Press
=
3 STEP 2:  Enter the significant digits and decimal as required.
. H KH2
T STEP 3:  Press l MIN J . | +aB ' or

3:5-18. Fine Tuning.

i
.

3-5-19. Fine Tuning To Noise Signals. The procedure given below is usually the most con-

i venient method of tuning the instrument to noise signals.

¥ STEP 1: Place a 1kHz test tone on the message channel.

L COUNTER

s STEP 2.  Turn on the @ . The counted RF frequency of the 1kHz test tone

. on the message channel will appear in the Frequency/Entry Display.

: STEP 3. Press (Counter to Fregquency).

i This causes the counter reading to modify the contents of the Entry Frequency

register. The new Entry Frequency will be displayed for a few seconds and then
the display reverts back to the counted frequency. The Entry Frequency may be
different from the counted frequency depending on the instrument model and
Entry Frequency mode.

am.

STEP 4. Remove the lkHz signal from the message channel. The instrument is now
precisely tuned to the message channel signal.

(¥ ]

, 3-5-20. Fine Tuning The Instrument To Voice Signals. The instrument is easily fine tuned
. when the message channel is carrying a voice signal. The operator simply adjusts the tuning
for natural sound. This procedure is given in greater detail as follows:

3.55
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. FREQ
STEP 1. Press

in the Entry Control Group. Verify that the Frequency Step is 1Hz or less. If it is
greater, enter 1Hz

(press @ and in the Entry Control Group).

STEP 2: Press in the Frequency Tune controi group.
STEP 3: Tune the Volume down. Attach headphones if desired.

STEP 4: Tune the Volume up to & comfortable level.

‘ WARNING l

With the exception of the tuning instructions given in subsequent
steps, turn the Volume control fully counterclockwise when chang-
ing the instrument configuration. Changes, such as tuning and
range, can cause sudden increases in the audio level that could
damage hearing. This is especially true if the operator is using
headphones.

STEP 5: Adjust the Frequency Tune control for natural sound.
STEP 6: Tumn the volume control fully counterclockwise.

The instrument is now precisely tuned to the message channel signal.
1.5.21. instrument Configuration For Noise/Demodulation Measurements.

3-5.22, Averaging. An input signal consisting of noise will naturally cause the displayed
amplitude to rack. Use Averaging to reduce the range of variations in the measured levei.
Random level variations are evidenced by an erratic level reading in the Measurement/Entry
display and by ripple in the rear panel meter output signal. The variations may be due t0
noise in the input signal, internal instrument noise or low frequency beat notes caused by
two or more closely spaced frequencies in the input signal. (The beat frequency phenomenon
would usually not occur with the type of input signals normally measured in the
NOISE/DEMODulation mode.) The typical use of AVEraging in this mode is to reduce the
nominal range of the amplitude variations during noise measurements. Its effect is il-
lustrated in Figure 3-5-1. The outer curve describes the instrument with AVEraging and the
inner curve is for the instrument with Averaging. Both curves show the probability that a
single reading will fall within a particular range of level. On the average, the instrument will
read closer to the true RMS level of the noise when AVEraging is on. Note that the max-
imum range of signal variations is unchanged since a single noise measuremetit can
(theoretically) be infinite in both cases. The price paid for the reduced racking is an increase
in measurement time. The measurement rate is slowed from approximately four readings
every second to approximately one per-second. Averaging is not normally used when the
primary purpose is to monitor a message channel signal or to output the demodulated signal
through the headphone or audio jacks. It has no effect on any of these outputs.
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PROBABILITY
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LEVEL wILL

BE MEASURED
PLEVEL —D

/
b MEASURED LEVEL

ACTUAL IwWPUT fINPUT LEVEL
LEYEL FLUS WOISE)

I /[\\

WITH THE A¥G SN, THE STANDARD
DEVIATION 15 REDUCED BY A
FACTOR OF ABOUT FIVE yspe1-z-:s

Figure 3.5-1. Effact Of AVEraging On Level Measurements.

3-5-23. WTD (Weighted - Option 002). The Weighted Bandwidth is used exclusively for
noise measurements on telephone message channels. When the WTD Bandwidth is selected,
either a psophometric (-hp- 3586A/CCITT version) or a C-Message (-hp- 3586B/Bell ver-
sion) filter is placed in series with the 3100Hz Bandwidth filter. Both plots of these weighting
curves are illustrated in Figure 3-5-2. Measurements of weighted noise signals correspond
closely to subjective evaluations of the unweighted noise level.

3.5-24. Automatic Calibration. Turn the AUTO CAL off when the instrument is used
strictly for monitoring a channel or for outputting a demodulated channel signal through the
headphone or audio jacks. This will eliminate the interruption caused by the three minute
calibration.

3-5-25. Miscellaneous Control Settings. The control settings listed are those typically
chosen for noise level measurements or for monitoring message channel signals. Other selec-
tions can be made if the operator desires. Comprehensive information on each control is
given in the reference paragraph.

Range................ (3-2-68) .......... 16dB
Full Scale............. (3-2-70) ... AUTO
Unit.................. (3-2-91) .......... ANY
Offset................ (3-2-98) .......... EITHER

3-5-26. OFFSETS.

NOTE

The Offser feature is typically used for making amplitude
measurements relative 1o the Test Leve! Point when measuring
signals in telecommunications systems.

3-5-27. When the OFFSET OFF/ON control is on, an offset stored within the instrument is
subtracted from the measured signal level. The resuit is then presented in the
Measurement/Entry display. An “‘0’" is appended to the unit’s annunciator to indicate that
the displayed level is offset. Zero is subtracted from the measured signal level if no offset has

————— e seee——
———

Noise/DEMODulation (-hp- 3586A/B)
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been entered. An offset can be entered by entering its magnitude directly or by transferring

an amplitude reading to the offset storage register. Entries can be made with the OFFSET

OFF/ON control either on or off. Offsets are retained until another value is ¢ntered or the .
instrument is turned off. To display the Offset,

MEAS
press OFFSET . Press @
CONT

) AT A

A\

10 resume measurement.

NOTE

Make the Units selection before entering the offset. Offsets are not
referenced to any particular impedance or level. Because of this,
the magnitude of an entered offset does not change when the Units

are changed.

Frequency Lavw Tolorancs

, Kzl (dB] (dB)
| | et 1‘ | ! [ ‘ 50 -63.0 + .85

: | |.|1 ‘ | ‘ ‘ ‘ 100 -410 = .85

: i | : Ll 150 -29.0 = BS

° = : /f”%i: ‘ P | 200 -21.0 + B5
s / s 1 I ! 300 -10.6 + B85

2 10 t — — N\ 400 - 6.3 + BS
: / b ;| o 0 500 | - 3.6 + 85
M—— : : ’ f N 600 - 20 = .BS
£ ; ; ‘ T\ 800 OREF | =05
] i | | | | 1000 + 1.0 + .85
£ % : , : - : : 1200 00 = 85

L : R 1500 - 1.3 = 8% 1.

P 1 ‘ i N 2000 - 30 = .85

e - : : EEEE 2500 . - 85

; s b 3000 - 558 -15

-50 ' 3500 - 85 =15
100 200 3100 00 600 EOQ 1000 2000 3000 40M 5000 4000 -150 1.5
FREQUE NCT (W3 ! 5000 -36.0 =15

Frequancy Lavei Tolorsncs

iRzl id8} (48}

60 -557 - .85

100 ~42.5 + B85

200 - 250 = 85

o 300 -16.5 - .85

‘ ‘ ’ Bl 400 -11.4 = B85

a ' — —— | 500 - 75 + .BS
o I o |3 o

: : ) i [ - 7 =

e ' A ' l — 800 - 1.5 + B85
: | ; i \ S 300 - 06 + 8%
e : ' : L 1000 o REF = .50
Z 1 | | : S 1200 - 02 - 8%
- ! L ! N 1300 - 05 = 85
F: : i : N 1500 - 10 - B3
) / : i P i V\ 1800 - 13 = .85
. . ‘ ' ‘ T 2000 - 13 = B85
d ! ; ! ' I 2500 - 14 + .85

! i ' 1 oo L 2800 - 19 = 85

0 3000 - 25 =15
100 200 00 400 &0 200 M Z000 3000 4000 5000 3300 _ 52 - 15
FREQUEMCY (M2} 3500 _ 2 6 =15

4000 -145 =1.5

4500 -21.8 ~1.5

5000 -28.5 =15
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Figure 3-5-2. Weighting Curves Used For WTD Bandwidth Selection.
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3-5-28. Diract OFFSET ENTRY.

3-5-29. Use the following procedure to directly enter the magnitude of an offset. Any value
from —199.99dB to + 199.99dB can be entered.

STEP 1: Press in the Entry control group. The current offset will appear in
the Measurement/Entry display.

STEP 2: Enter the digits and decimal point as required.

STEP 3: Press or as appropriate.

MEAS

STEP 4: Press ’ O.T to resume rmeasurement.
N

The contents of the offset register can be changed in one dB step using the Increment and
Decrement keys.

Press , then press [ QJ or [ {}] as desired.

3-5-30. Offset Entry By Transfer.

3-5-31. This method of entering offsets is especially valuable when measuring one signal
tevel relative to another. Use the following procedure to transfer an amplitude reading to the
offset storage register.

STEP !: Press . The entered offset will appear in Measurement/Entry display.

Noise/DEMODuiation (-hp- 3586A/B)
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STEP I: Press in the Entry control group. The current offset will appear in

the Measurement/Entry display.

STEP 2: Enter the digits and decimal point as required,

STEP 3: [f:; ] or [ :,:zg ] as appropriate.

MEAS

STEP 4: Press [ ] to resume measurement.
CONT

The contents of the offset register can be changed in one dB steps using the Increment and

Decrement keys.

Press lOFFSETI , then press [ {}] or ({} J as desired.

3-6-29. Offset Entry By Transfer.

3-6-30. This method of entering offsets is especially valuable when measuring one signal
level relative to another. Use the following procedure to transfer an amplitude reading to the

offset storage register.

R RDONG -
STEP I:  Press

The entered offset will appear in the Measurement/Entry dispiay.
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CHAPTER SEVEN
¢ JITTER

3-7-1. The Phase Jitter measurement mode is used to measure the incidenta! phase M oo
modulation of signals in telecommunications systems. ‘ Signals typically measured 20k
are pilots, carriers, and 1kHz tones on message channels. Phase jitter ”6—’
measurements can be made across any one of two selectable frequency bands: u
20-300Hz or 4-300Hz. The amplitude of the phase jitter is presented in the 4gom
Measurement/Entry display in units of peak to peak degrees. In addition, the @

detected phase jitter signal is available for further analysis from the ¢ Jitter output

on the rear panel. soom
©
iy
3-1-2. Measurement Mode. wio |

3100z |

3-7-3. The Phase Jitter measurement mode is selected by pressing the (shift-blue 9 ‘
key) ¢ Jitter control. After this mode is accessed, the instrument will automatically e —
default to its widest bandwidth which is 3100 Hz. Either the 20-300Hz measure- @ a1ren
ment band or the 4-300Hz measurement band can then be selected by pressing ¢ Titter
the “3100Hz”" key or the “WTD 3100Hz" key in the Bandwidth block (see right}.

The Bandwidth can be changed if desired. However, the combination of the ¢ Jitter
Measurement Mode and one of the narrower bandwidths produces a trivial operating condi-
tion.

3-74. ¢ Jitter Output. The demodulated phase Jitter signal is output through a BNC con-
nector located on the rear panel. The sensitivity of this output is 166 mv/degree of phase jit-
ter and the output impedance is 10k ohms. By analyzing this signal using an oscilloscope or a
spectrum analyzer, the operator can often determine the cause of the ¢ Jitter.

3-7-5. Error Messages. The following error messages may be encountered while making ¢
Jitter measurements.

Er 1.1 — Attempting to use the 10dB Range for Phase Jitter or Impulse measurements.
Er 2.2 — Signal level is too low for valid phase jitter tests.

Er 2.9 — Phase Jiiter overrange. If this error continues to be displayed after pressing

ME.AS several times, the phase jitter is greater than 25 degrees peak to peak.

CONT

3.7-6. INPUT TERMINATION. A

3-7-7. Select the input TERMINATION in accord with the test point to which the instru-
ment is being connected. The dominant consideration is the impedance. In the vast majority
of cases, a terminated input with a particular impedance is required. The maximum input
power of all inputs is +27dBm (.5 watts). For ail inputs except the 50 ohm and 75 ohm in-
puts, the maximum DC voltage between any two terminals (including ground) is 42 volts.
The total power (composite due to AC and DC) input to the 50 ohm and 75 ochm terminated
Inputs must not exceed .5 watts.

lSpec:al frequency weighting characteristics of the ¢ Jitter measurement mode, required for measurements of telecommunica-
tion signals, make it impracucal for other applications.

o Jitter
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3-7-19. instrument Configuration For ¢ Jitter Measurements.

3.7.20. Full Scale. Use AUTOmatic Full Scale unless you need the special advantage of the
Entry Full Scale mode. AUTOmatic Full Scale offers two advantages over Entry Full Scale:
1) The dynamic range is wider (=75dB vs =45dB) and; 2} the instrument will configure
itseif for the best signal to noise obtainable without overioading. The Entry mode is used
only as a last resort to eliminate constant autoranging or when making repetitive
measurements of signals with the same amplitude. Using the Entry mode when making
repetitive measurements eliminates the time required for the instrument to autorange. This
time savings is significant only during automated production testing.

3-7-21. If the system under test is lightly loaded,? the total input power may fluctuate con-
siderably. This in turn may cause the instrument to autorange almost constantly making it
difficuit to obtain a reading. If this occurs, turn the Averaging on. Among other things, the
Averaging function dampens the autorange detector thereby reducing the tendency for the
input circuitry to autorange on transient conditions. If the instrument still autoranges ex-
cessively, switch to the Entry full scale mode and enter a full scale level just above the peak
of the fluctuating signal.

NOTE

The dynamic range of the instrument while in the Entry Full Scale
mode is approximately 45dB. This is considerably less than the ap-
proximate 75dB dynamic range while in the AUTQ Full Scale
mode. Use caution when using Entry Full Scale. The noise perfor-
mance of the instrument is degraded in this mode. If the ¢ Jitter
must be measured with the instruments specified accuracy,
measure the signal level in the 1004Hz measurement mode. The
level must be within 45dB of the entered full scale for the instru-
ment specifications 10 apply.

3-7-22. Range. When the instrument is in the AUTOmatic Full Scale mode, the 10dB and
100dB Range performance are practicaily identical. Use whichever range is most convenient.
Only the 100dB Range is permitted when the instrument is in Entry Full Scale.

3.7.23. Averaging. Use the Averaging function to reduce random variations in the phase
jitter amplitude display or to reduce the tendency for the instrument to autorange in
response to transient input conditions. Random variations in the displayed ¢ Jitter
amplitude are caused by the internal noise of the instrument or by noise in the input signal.
In either case, with Averaging on, the indicated reading will vary less around the actual ¢ Jit-
ter level. The effect of Averaging on noise is explained thoroughly in Paragraph 3-2-93. This
information applys to ¢ Jitter measurements with very little change. As mentioned in the
discussion of Full Scale (Paragraph 3-7-20), averaging reduces the tendency of the instru-
ment in autorange in response to transient changes in the input signal. If excessive autorang-
ing is interferring with the phase jitter measurement, turn Averaging on.

3‘Lighuy loaded: a small percentage of the to1al number of message channels are carrying traffic.

¢

m w M m

A}

LA

ek L L I D L R L AT L A L R A A A LT L AU L AN L AN A N

reny

Ry W}

L))

= Pt M my

rre



i

CYRERYT VR VIR ERY 7

L Y N Y Y 7 VAT VR Y R 7

LY ¥ LY ¥ (¥ W) (L ]

(Y ¥

-—

0

Model 3586A/B/C

CHAPTER EIGHT
NOISE/TONE

3-8-1. Noise/Tone is used to measure the noise on a message channel in the presence of a
1kHz test tone. The 1kHz test tone forces all companders in the signal path to operate as if
the channel contained voice traffic. This resuits in 2 more accurate indication of the noise
under actual operating conditions.

3-8-2. The signal to noise ratio of a message channel can be measured easily by using
Noise/Tone in conjunction with the Tone 1004 (3586B) or 1010 (3586A) measurement mode
(see Chapter Six). Measure the level of the tone in the tone 1004 and 1010 measurement
mode. Transfer this reading to the offset register and turn the Offset ON. This establishes
the reference level for the signal to noise measurement. Switch the instrument to
Noise/Tone. The negative of the displayed reading is the signal to noise ratio.

3-8-3. Measurement Mode.

3-84. The NOISE/TONE measurement mode is selected by pressing the (shift-blue key)
NOISE/TONE control. One other control is automatically set when this mode is selected:

BANDWIDTH.......... Widest

The bandwidth can be changed if desired. However, the combination of NOISE/TONE and
one of the narrower bandwidths produces a trivial operating configuration.

3-8-5. Bandwidth. The widest bandwidth used on the instrument depends on the instru-
ment model and options. Even though the various wide bandwidths are not operator selec-
table, they should still be understood. Each wide bandwidth selection has special
characteristics that effect the interpretation of noise measurements.

3-8-6. 1740Hz/2000Hz. The 1740Hz Bandwidth is the noise bandwidth equivalent of a
psophometric weighted 3100Hz bandwidth. Likewise, 2000Hz is the noise bandwidth
equivalent of a C-Message weighted 3100Hz bandwidth. This means that, if the input signal
is white noise, an instrument equipped with one of these bandwidths would read the same
level read by an instrument equipped with a 3100Hz bandwidth and the corresponding
weighting filter. The correlation between the readings on the two instruments would vary
with the similarity of the input signal to white noise.

3-8-7. 3100Hz. The 3100Hz Bandwidth is especially valuable for troubleshooting subtle
problems in telecommunications systems. All measurements (impairment as well as level) of
signals at high levels in the FDM! heirarchy will correspond to similar measurements made
on the same signals at different locations where the message channel signal is at audio fre-
quencies. This is possible because of the excellent selectivity (Shape Factor = 1.2) and
flatness (Bandpass Ripple < .25dB) of this filter. A more comprehensive description of this
Bandwidth selection is given in Paragraph 3-2-89.

! Frequency Domain Muitipiexing.

—

Noise/Tone
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3-8-8. Input Termination. A

3.8.9, Select the input TERMINATION in accord with the test point to which the instru-
ment is being connected. The dominant consideration is the impedance. In the vast majority
of cases, a terminated input with a particular impedance is required. the maximum input
power of all inputs is +27dBm (.5 watts). For all inputs except the 50 ohm and 75 ohm in-
puts, the maximum DC voltage between any two terminals (including ground} is 42 volts. the
total power (composite due to AC and DC) input to the 50 and 75 ohm terminated inputs
must not exceed .5 watts.

3-8-10. TUNING THE INSTRUMENT IN THE NOISE/TONE MEASUREMENT MODE.

NOTE

If the instrument was tuned to the desired message channel while
in another measurement mode, it will be properly tuned when
NOISE/TONE is selected. The instrument automatically modifies
its tuning according to the measurement mode.

3.8-11. The tuning procedure consists of entering the Entry Frequency, counting the input
signal frequency and transferring the count to the Entry Frequency register. The Entry Fre-
quency register determines the tuned frequency of the instrument.

3-8-12. instrument Configuration Far Tuning.

3-8-13. Entry Frequency. Using the Entry Frequency Controls, the operator can choose
between entering either the Carrier frequency or the Tone frequency when tuning the instru-
ment to a message channel.? When TONE is selected, the RF frequency of a 1kHz (3586B)
or 800Hz (3586A) test tone on the message channel is entered and displayed. Note that the
tone need not be on the channel. Similarly, the Carrier frequency is entered and displayed
when CARRIER is selected. The operator can choose whichever mode is most convenient
regardiess of the Measurement mode selection.

3-8-14. The Entry Frequency mode selection does not depend on the measurement mode
selection. Each measurement mode has a frequency or band of frequencies associated with it
that have a fixed relation to either of the Entry Frequencies. As long as the entered fre-
quency is correct for the message channel and the Entry Frequency selection, the instrument
will automatically tune to the frequency or band of frequencies required by the measurement
mode. Since the purpose of these controls is to facilitate tuning when measuring signals in
telecommunications systems, they are functional only when one of the SSB CHANNEL (i.e.
telecommunications) measurement modes is selected. An annunciator in one of the controls
remains lit while the instrument is in the Selective measurement mode t0 indicate how the
displayed frequency will be interpreted if the instrument is switched to one of the SSB Chan-
nel measurement modes.

3.8-15. Channel. Select the channe! in accord with the message channel signal being re-
ceived.

2Mcssags: channels are usuaily designated by their position in the FDM hesrarchy (for example - Master Group Number,
Supergroup Number, Group Number and Channel Number). Charts are available in the operating tetephone offices that give
either the Carnier or Tone frequency for each of the channels. Therefore, regardiess of the exact frequency compenent of the
message channel to be measured, it is easiest to tune the instrument using one of these two frequencies, The Entry Frequency
conirols aliow the operator to use cither frequency.

Model 31586A/B/C
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N
@ — Configures the instrument to receive a lower sideband signal.

A
@ — Configures the instrument to receive an upper sideband signal.

3-8-16. Coarse Tuning.

3-8-17. The instrument is coarsely tuned whenever the input signal is within the instrument
bandpass. In the NOISE/TONE measurement mode, the instrument is coarsely tuned by
simply entering the Entry Frequency.

3-8-18. Entering The Entry Frequency. Use the following procedure to enter either the car-

rier frequency or the RF test tone frequency in accord with the Entry Frequency mode selec-
tion.

STEP I: Press

STEP 2: Enter the significant digits and decimal as required.

STEP 3:  Press L:&J , [:’;ﬂ or [ _'f:; }

3-8-19. Fine Tuning.

3-8-20. Use the procedure given below to fine tune the instrument to the tone on the

message channel.
COUNTER

STEP {: Turn the E] On

The counted RF frequency of the 1kHz test tone on the message channel will
appear in the Frequency/Entry display.

STEP 2: Press (Counter to Frequency).

This causes the counter reading to modify the contents of the Entry Frequency
register. The new Entry Frequency will be displaved for a few seconds and then
the display reverts back to the counted frequency. The Entry Frequency may be
different from the counted frequency depending on the instrument model and
Entry Frequency mode.

3-8-21. Instrument Configuration For Noise/Tone.

3-8-22. Averaging. Averaging reduces the random variations in the measured level. Ran-
dom level variations are evidenced by an erratic level reading in the Measurement/Entry
display and by ripple in the rear panel meter ocutput signal. The variations may be due t0
neise in the input signal, internal instrument noise or low frequency beat notes caused by
two or more closely spaced frequencies in the input signal. (The beat frequency phenomenon
would usually not occur with the type of input signals normally reasured in the
NOISE/DEMODulation mode.) The typical use of AVEraging in this mode is to reduce the
nominal range of the amplitude variations during noise measurements. Its effect is il-

Noise/Tone
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Justrated in Figure 3-8-1. The outer curve describes the instrument without AVEraging and
the inner curve is for the instrument with Averaging. Both curves show the probability that a
single reading will fall within a particular range of level. On the average, the instrument will
read closer to the true RMS level of the noise when AVEraging is on. Note that the max-
imum range of signal variations is unchanged since a single noise measurement can
(theoretically) be infinite in both cases. The price paid for the reduced racking is an increase
in measurement time. The measurement rate is slowed from approximately four readings
every second to approximately one per second. Averaging is not normally used when the
primary purpose is to monitor a message channel signal or to output the demodulated signal
through the headphone or audio jacks. It has no effect on any of these outputs.
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Figure 3-8-1. Effect of AVEraging On Level Measuraments.

3-8-23. WTD (Weighted). The Weighted Bandwidth is used exclusively for noise
measurements on telephone message channels. When the WTD Bandwidth is selected, either
a psophometric (-hp- 3586A/CCITT version) or a C-Message (-hp- 3586B/Bell version) filter
is placed in series with the 3100Hz Bandwidth filter. Both plots of these weighting curves are
illustrated in Figure 3-8-2. Measurements of weighted noise signals correspond ciosely to
subjective evaluations of the unweighted noise level.

3-8-24. Automatic Calibration. Turn the AUTO CAL otff when the instrument is used
strictly for monitoring a channel or for outputting a demodulated channel signal through the
headphone or audio jacks. This will eliminate the interruption caused by the three minute
calibration.?

3-8-25. Miscellaneous Control Settings. The control settings listed below are those typically
chosen for noise level measurements or for monitoring message channel signals. Other selec-
tions can be made if the operator desires. Comprehensive information on each control is
given in the referenced paragraph.

Range.................. (3-2-68) . ................ 10dB
Full Scale............... (3-2-72) ..o AUTO

IThe -hp- 3586A/B/C automatically calibrates approximatety every three minutes when AUTO CAL is on. Sex Paragraph
1-1-17 for details.
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Frequancy Leval Tolorance
| ! ‘ ; | ‘ i {Kz) [L1:}] (dB)
H ! ! } i 1 i 1
| L LR 50 -63.0 = .85
a 5 3 ‘ i 100 -410 + .85
T ; i ; P 150 -29.0 + .BS
T e . ——s 200 -21.0 = BS
: / Do | \ | AN 300 -106 = 85
- ! S | o 400 - 6.3 = .B§
@ 1 ; ! F 500 - 36 = .85
£ / ! 1 ; | 600 - 20 = 85
Y -0 ' , e 80C OREF =05
‘ ! il 1000 + 1.0 = .B5
: Py 1200 0.0 = 85
-0 ; — — 1500 - 1.3 + 85
R : o O 2000 - 30 = .85
- I — 2500 - a2 = 85
100 200 300 400 600 8GO 1000 2000 3000 4000 3000 3000 - 5.5 ~1.5
FREGUE HEY {mz! 350G - B.5 1.8
4000 -15.0 =1.B
5000 ~36.0 =1.5
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Hz) 1dB} 1dB}
80 -558.7 = .B5
| P ] ; | |1’ 100 -42.5 = 85
| [ H | : 200 -25.0 = .BS
3 . , 300 -18.5 z .B5
C-MESSAGE | i : ! 400 -11é = B85
o . b 1 ! i 500 - 75 = .B5
. : | |‘ 620 - a7 =~ .BS
: . ! | ! 700 - 2.7 = .BS
5 20 ] — — 800 - 1.581% + .85
3 / i i ! : \ S 300 - 08 = .85
g { ! ; | : 1000 O REF = 50
g -® : g : : \ 1200 - 0.2 = 85
/ : : i i : . i i 1300 - 0.5 = .BS
ac i ‘ : ; R 1500 - 1.0 + .B5
“ i : | : BEE 1800 - 13 = .B5
. i : | 3 RS 2000 - 13 = .85
190 200 300 400 600 400 KX 2000 3000 4000 3000 gggg : :I! g f Sg
FREQUENCY (HZ) ' T
3000 - 2.5 =15
3300 - 5.2 =1.5
3500 - 7.6 =15
4000 -14 5 =1.5
4500 -215 =15
5000 -28B.5 1.5

Figure 3-8-2. Weighting Curves Used For WTD Bandwidth Selection.

3-8-26. OFFSETS.

NOTE

The Offset fearure is typically used for making amplitude
measurements relative to the Test Level Point when measuring
signals in telecommunications systems.

3-8-27. Amplitude measurement data can be offset by a fixed amount if the operator
wishes. The offset is entered either directly or by transferring an amplitude reading to the
offset storage register. When the OFFSET ON/OFF control is on, the entered offset will be
subtracted from the measured signal level and the result presented in the Measurement/En-
try display. Zero is subtracted from the measured signal level if no offset has been entered.
Entries can be made with the OFFSET OFF/ON control either on or off. Offsets are re-
tained until another value is entered or the instrument is turned off. To display the Offset,
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MEAS
Press OFFSET . Press .T 10 resume measurement.
CON

NOTE

Make the Units selection before entering the offset. Offsets are not
referenced to any particular impedance or level. Because of this,
the magnitude of an entered offset does not change when the Units
are changed.

3-8-28. Direct OFFSET ENTRY.

3-8-29. Use the following procedure to directly enter the magnitude of an offset. Any vaiue
from —199.99dB to + 199.99 can be entered.

STEP 1: Press in the Entry control group.

The current offset will appear in the Measurement/Entry display.

STEP 2: Enter the digits and decimal point as required.

STEP 3:  Press ["_‘:;J or ﬁ:;} as appropriate.

MEAS
STEP 4. Press ® tO resume measurement.
CONT

The contents of the offset register can be changed in one dB steps using the Increment and
Decrement keys.

Press , then press (@J or [G’ as desired.

3.8-30. Dffset Entry By Transfer.

3-8-31. This method of entering offsets is especiaily valuable when measuring one signal
level relative to another. Use the following procedure to transfer an amplitude reading to the

offset storage register.
RONG~
Press |orrser

The entered offset will appear in Measurement/Entry display.

Model 3586A/B/C
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CHAPTER NINE
IMPULSE

3-9-1. The Impulse measurement mode is used to measure the Impulse Noise on message
channels in telecommunications systems. Impulse noise consists of irregularly occurring
pulses of relatively high amplitude.! The pulses originate from natural sources like lightening
and from man-made sources both in and out of the telephone office. Exampies of man-
made noise sources are auto ignition noise, power lines and, within the office, dialing and

switching signals. Impulse noise is undesirable principally because it interferes with data
transmission.

3-9-2. Measurement Mode.

3-9-3. The Impulse measurement mode is selected by pressing the (shift-blue key) IM-
PULSE controt. The IMPULSE control is also used to terminate an Impulse measurement
prematurely. Two other controls are automatically set when this mode is selected:

BANDWIDTH ........ .. ., Widest
FULL SCALE. .. ... . e AUTO

The Full Scale and Bandwidth can be changed if desired. Note that the combination of the

Impulse measurement mode and one of the narrower bandwidths produces a trivial
operating condition.

3-9-4. Data Display. The amplitude of the signal being tested, the time duration of the cur-
rent test and the number of impulses counted are displayed during Impulse noise
measurements. The Format for the data display is:

Measure/Entry Frequency/Entry
AMPLITUDE TIME COUNT

3-9-5. Error Messages. The error messages presented below are those most likely to be en-
counted while measuring Impuilse Noise.

E 4.1 — Impulse counter did not start (instrument failure).

E 4.2 — Impulse counter did not stop (instrument failure).

E 6.1 — Threshold level more than 56dB below full scale.

E 1.2 — Only the 100dB Range is permitted during Impulse measurements.
E 6.2 — Threshold ievel more than 3dB above full scale.

3.9-6. Input Termination, A

3-6.7. Select the input TERMINATION in accord with the test point to which the instru-
ment is being connected. The dominant consideration is the impedance. In the vast majority
of cases, a terminated input with a particular impedance is required. The maximum input
power of all inputs is +27dBm (.5 watts). For all inputs except the 50 ohm and 75 ohm in-
puts, the maximum DC voltage between any two terminals (including ground) is 42 volts.

lACCDTdins to Bell Publication 41009 (May 1975), Impulse noise consists of all noise spikes i 2dB or higher above the rms noise
level.

Impulse
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The total power (composite due to AC and DC) input to the 50 ohm and 75 ohm terminated
inputs must notexceed .5 watts.

3.9.8. TUNING THE INSTRUMENT FOR IMPULSE MEASUREMENTS.
NOTE

If the instrument was tuned to the desired message channel while
in another measurement mode, it will be properly tuned when Im-
pulse is selected. The instrument automaticaily modifies its tuning
according to the measurement mode.

3.9.9. The exact procedure for tuning the instrument to make Impulse measurements
depends on whether or not the message channel being tested is carrying a 1kHz signal. If the
channel is idle, tuning consists of only the foliowing two steps:

1. Select the most convenient Entry Frequency mode.
2. Enter the Entry Frequency in accord with the above selection.

Fine tuning is not required when measuring the Impulse noise on an idie channel. Note the
Counter-to-Frequency control is not functional when the instrument is in the Impulse
Measurement mode. When the message channel is carrying a 1kHz signal,? the instrument
must be fine tuned. Fine tuning aligns a narrow bandwidth 1kHz notch filter with the 1kHz
signal on the message channel. The 1kHz signal must be removed (using the notch filter)
from the composite signal before Impulse noise can be measured. Because of the fine tuning
requirement, four ADDITIONAL steps are added to the tuning procedure:

3. Switch to the Noise Tone measurement mode.

4. Count the RF frequency of the kHz tone on the message channel.

5. Modify the contents of the Entry frequency register with the frequency count.
6. Switch back to the Impulse measurement mode.

A detailed procedure is given in the following paragraphs.

3-9-10. Instrument Configuration For Tuning.

3-9.11. Entry Frequency. Using the Entry Frequency Controls, the operator can choose
between entering either the Carrier frequency or the Tone frequency when tuning the instru-
ment to a message channel.? When TONE is selected, the RF frequency of a 1kHz (3586B)
or 800Hz (3586A) test tone on the message channel is entered and displayed. Note that the
tone need not be on the channel. Similarly, the Carrier frequency is entered and displayed
when CARRIER is selected. The operator can choose whichever mode is most convenient
regardless of the Measurement mode selection.

- . . - . R
24 1xHz tone is often placed on a chanpel to cause companders Lo operate normally during the Impulse notse tests. This causes
the measurement conditions to simulate the operating conditions.

3Mcssage channels are usually designated by their position in the FDM hierarchy (i.c., Master Group Number, Supergroup
Number. Group Number and Channel Number). Charts are available in the operating leiephone offices that give either the
Carrnier or Tone frequency for each of the channels. Therefore, regardiess of the exact frequency compaonent of the message
channel to be measured, it is casiest to une the instrument using one of these two frequencies. The Entry Frequency controis
allow the operator 1o choose either frequency.

()

m T MM

m M M W

m m

[ NN AT SURA LN A DY LY ) B N L T LI TRT TR LR L, LIS (L LI s AU\

i



Lad,

o el b i o omd o=l owl ow oml ad

-

in TV T A Y VY VR Y Y PRV VARV DA ¥ VR Y ¥

l

L

Model 3586A/B/C

3-9-12. The Entry Frequency mode selection does not depend on the measurement mode
selection. Each measurement mode has a frequency or band of frequencies associated with it
that have a fixed relation to either of the Entry Frequencies. As long as the entered fre-
guency is correct for the message channel and the Entry Frequency selection, the instrurment
will automatically tune to the frequency or band of frequencies required by the measurement
mode. Since the purpose of these controls is to facilitate tuning when measuring signals in
telecommunications systems, they are functional only when one of the SSB CHANNEL
(i.e., telecommunications) measurement modes is selected. An annunciator in one of the
controls remains lit while the instrument is in the Selective measurement mode to indicate
how the displayed frequency will be interpreted if the instrument is switched to one of the
SSB Channei measurement modes.

3-9-13, Channel. Select the channel in accord with the message channel signal being re-

ceived.
M~

@ — Configures the instrument to receive a lower sideband signal.

~1
E]—-— Configures the instrument to receive an upper sideband signal.

3-9-14. Coarse Tuning.

3-9-15. The instrument is coarsely tuned whenever the input signal is within the instrument
bandpass. In the Impulse measurement mode, the instrument is coarsely tuned by simply
entering the Entry Frequency.

3-9-16. Entering The Entry Frequency, Use the following procedure to enter either the car-
rier frequency or the RF test tone frequency in accord with the Entry Frequency mode selec-
tion.

STEP 1I: Press

STEP 2: Enter the significant digits and decimal as required.

STEP 3:  Press [ :f" } , ( :_:;} or (!:;J as appropriate.

STEP 4: If there is a 1kHz test tone on the message channel, switch to the Noise/Tone
measurement mode and complete the tuning procedure beginning with
Paragraph 3-8-19. Return to the Impulse measurement mode and this pro-
cedure when you are finished.

3-9-17. Instrument Configuration For Impulse Measurements.

3-9-18. Time. Time refers to the time duration of an Impulse measurement. Any interval up
to 99 minutes 59 seconds can be entered with | second resoiution. Alternatively, the instru-
ment can be set for continuous counting by entering a time greater than the maximum. The
format for both entry and display of time is

Minutes (decimal point) Seconds.

Impulse
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Use the following procedure to enter time.

STEP 1: Press

The current time entry will appear in the Frequency/Entry display (Con is con-
tinuous).

STEP 2:  Enter the minutes, press the decimal key; then enter the seconds.

STEP 3: Press

3.9-19, Threshold. The threshold level is the minimum amplitude of a counted noise spike.
Noise spikes below the threshold level will not be counted. Use the following procedure to
enter the threshoid level. Any level from - 119dBm to +25dBm may be entered for the
3586A. Any level from —116dBm to +28dBm may be entered for the 35868B.

STEP 1: Determine the threshold level to be entered in accord with the units selection.

STEP 2: Press (Threshold).

The current threshold level will appear in the Measurement/Entry dispiay.

STEP 3: Enter the digits and decimal as required.

STEP 4: Press and as appropriate.

STEP 5:  Press "‘E.“S

CONT
NOTE

Do not change the units selection after entering the Threshold
level. The Threshold and Offset entry parameters do not change
magnitude as a function of units selection.

3.9.20. Full Scale. Use AUTOmatic Full Scale. When AUTO is used, the instrument
automatically configures itself for the best signal to noise ratio obtainable without
overloading. It is possible to use the Entry mode during Impuise measurements. Note,
however, that the dynamic range with the instrument in Entry is less than it is with the instru-
ment in AUTO. Furthermore, there is no particular advantage to using the Entry mode.

3-9.21. Units, Averaging and Offset. These controls have no effect on the Impulse Noise
measurement. However, they do affect the input signal amplitude data that is presented in
the Measurement/Entry display during the Impulse measurement. The effects of these con-
trols are described in the paragraphs referenced below.

UNITS e e 3-2-91
AVERAGING. ... ... e 3-2.93
OFFSET . ... e 3-2-98

Model 3586A/B/C
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CHAPTER TEN
NETWORK ANALYSIS

3-10-1. The insertion loss of signal processing networkscan be measured on the -hp- 3586A.
Insertion loss is the effect of inserting a device between a specific source impedance and a
specific termination. A tracking Generator output on the rear panel of the instrument is the
source for the measurement. The frequency of the Tracking Generator Output tracks the
tuning of the instrument precisely. Its output level and output impedance are 0dBm and 75
ohms respectively. In the simplest application, the Tracking Generator stimuiates the device
under test and the level at the output of the device is measured with the selective level
measurement portion of the instrument. Since the level of the source is 0dBm into 75 ohms,
the insertion loss of the device is simply the level displayed on the instrument. In other ap-
plications, the measurement may be more complicated because of changes in the impedance
of the source or termination. A typical insertion loss measurement is illustrated in Figure
3-10-1,

3-10-2. IMPEDANCE MODIFICATION.

3-10-3. Oftentimes, the source impedance and/or the impedance of the termination must be
modified to meet test requirements. The source impedance is increased by placing resistance
in series with the output and reduced by placing the resistance in paraliel with the output.
Altering the impedance of the termination is especially simple. Select the Bridged 75 ohm in-
put (Rijy= 10kQ | 50pf) and terminate the device with the desired impedance. If the termina-
tion impedance is large, it will be necessary to include the effects of the 10k ohm input im-
pedance when selecting the terminating resistor.

Network Analysis

L
|
|
e e ' - - | BRIDGED 1507 S0, § ;
e rem () P {0
or :‘-D!.’ ‘ | ) H ! INAyT v. %
e TR | Oak EL) i }
; j ! ue\ TERMINAT ION l l
Ry i AV
: i
; } THPEDANCE
7 5 HOCIFIZATION
: |
|

LEVEL LEVEL -

1 e wone a8

EQUALS 50 JHMS

50

| "e50
i l

TNSERTION LOSS EQUALS -63 leB

3586-3-10

— At —  UNDER g

\ | -
SOURCE I™MPEDANCE ‘x i - OEYICE
i

Figure 3-10-1. Typica! Insertion Loss Measuremant.
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3.10-4. MEASUREMENT PROCEDURE.

3-10-5. Use the following procedure to precisely measure the insertion ioss of a device. (Ac-
curacy nominally equal to = .25dB.)

STEP 1:

STEP 2:

STEP 3:

STEP 4:

STEP 5:

Modify the impedance of the Tracking Generator.

Select the terminated 75 ohm input or select the Bridged 75 ohm input and ter-
minate the device as desired.

Connect all cables so that the only apparent remaining step is to connect the
device under test.

Configure the instrument as follows:

—Enter the frequency of the insertion loss measurement.

AUTO
—Press @ Full Scale.
10d8
—Press Range @
20Hz

—Press Bandwidth EJ

—Any units can be selected; dBm is assumed in this presentation.

Connect the source and termination cables together and read the level. Transfer
the reading into offset storage.

(Press }. Turn the Offset OFF-ON control ON.

MEAS
Press . . The Measurement/Entry Display should now read 0dBm 0.
CONT

This offset compensates for errors in the output level of the Tracking Generator and for out-
put tevel shifts due to unequal source and termination impedances.

STEP 6:

STEP 7:

Disconnect the source and termination cables and insert the device to be tested.

The level displayed is the insertion loss of the device for the conditions of the
test configuration.
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CHAPTER ELEVEN
HP-IB OPERATION

NOTE

1t is advisable 10 lock the -hp- 3586A/B/C to the frequency
reference of the signal source during HP-IB operation (see
Paragraph 2-27). If this cannot be done, see Paragraph 3-11-8 for
an explanation of the difficulties that may arise and some alternate
solutions.

3-11-1. This chapter contains the instrument dependent information required to operate the
-hp- 3586A/B/C over the HP-IB. Directions for mechanically interfacing the instrument
with the HP-IB are given in Section II (see Paragraph 2-29). The operator should be familiar
with the manual operation of the instrument before attempting to operate it over the HP-IB.

3-11-2. THE HP-IB.

3-11-3. The Hewlett-Packard Interface Bus (HP-IB}! is a means of transferring messages in
digital form between two or more HP-IB compatible devices. An HP-IB compatible device
is an instrument, calculator, computer or peripheral device that is designed to be interfaced
using the HP-IB. All data on the HP-IB serve one of four purposes. They either program in-
strument functions, transfer measurement data, coordinate instrument operation or manage
the system. The ability to communicate these messages creates several new and powerful
capabilities:

— Instrument operation can be automated.

-~ Two or more instruments can be integrated to form a system. The system will include all
of the individual instrument capabilties plus new capabilities created by the coordinated
operation of the instruments.

— Data can be manipulated and stored by a caiculator or computer.

— Controller peripherals such as plotters and printers provide a permanent record of data in
a variety of formats,

It is not unusal to see all of these advantages realized in a single application of the HP-IB. A
typical HP-IB system is illustrated in Figure 3-11-1a. An abridged description of the HP-IB
1s contained in Figure 3-11-1b.

3-11-4. Introductory Programming Guide.

3-11-5. The quickest and easiest way to get started with the HP-IB is to use an Introductory
Programming Guide. The guide contains descriptions and exercises that illustrate all of the
-hp- 3586 A/B/C HP-IB operations and enough of the controller I/0 operations to allow the

THP-IB is Hewlett-Packard Company’s impiementation of [EEE Standard 488-1978. **Standard Digital Interface for Pro-
grammabie Insirumentation’’.

HP-IB Operation
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Therefore, when a controller addresses a device, it also specifies whether the device is to talk
or listen. The factory preset talk and listen addresses for the -hp- 3586A/B/C are:

Talk P
Listen B (zero)

Model 3586A/B/C

BUS STRUCTURE

TC OTHER DEVICES
(YT Y

DEVICE &

TALKS, LISTENS
| AND CONTROLS
i

~ DATA INPUT QUTPUT

it g. Calculatort
g (8 signay wnesi

| DEWVICEB
—] -
| raixs ano =]t 1
| LISTENS |
‘ HANDSHAKE
e g, digital vortmetert N an N |Diata Transtert
! 1 Y b i3 nignan hnes)
DEVICE C
LISTENS ONLY
BuUS
MANAGEMENT

ie.g.. ugnal generatgr

5 1ignal nnesd

DEVICE D
TALKS ONLY

ie.g., Tape reader)
[aF

NRF[D
NDaC

VR
ATN
SRQ
REN
£

The Hewiett Packard Intarface Bus (HP-1B} consists of sixteen active signal lines that are used to interconnact up
to fifteen devices la.g.-instruments). The sixteen signal lines are categorized according te function. The
categories are DATA, HANDSHAKE and GENERAL INTEREACE MANAGEMENT lines. The structure of the HP-18

is illustrated above.

DATA LINES — Eight DATA iines are used o carry instrument addresses, insrument control instructions,
measurement results and instrument status information in dit paraliel, byte seriai form. Ordinarily, a seven bt
ASCI code represents sach byte of DATA, The eighth bit is available for parity checking. Data is sent over the
DATA iines in both directions.

HANDSHAKE (DAY, NRFD, NDAC) — Data is transferred between devices using an intertocked ‘"handshake’”
technigque. This mathed causes the data to be moved at a rate datermined by the siowest davice invoived in the
transfer. The HANDSHAKE LINES coordinate the asynchronous data transfer by communicating the status of
the transfer to the device sending the data (Talker), the device recesving the data {Listener) and the device Con-

troiling the transfer (Controller),

GENERAL INTERFACE MANAGEMENT LINES — These tive lines operate independently and in conunction 1o
send Bus Management Messages 1o the devices connected to the HP-1B. Each line has a precise definition that is
sither sent or not sent depending on the truth state of the line. The lines are definec as toliows:

Attention (ATN) — identifies ASCII characters on the DATA lines as 8 command (command mode)
or as data to be transferred (data modse).

Remote Enable (REN} — In conjunction with the ATN Line. places the instrument in the Remote
mode.
End or Identify (EO!) — Indicates the last character of a multibyte data message. Also used with At-

tention Line to conduct a parallel poii.

Service Request |SRQ) ~ A device on the bus uses this line to request service from the controller.

interface Clear (IFC) — Halts all bus activity.

Figure 3-11-1b. Abridged Description Of The HP-IB.
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Some Hewlett-Packard controliers (and possibly others) required a coded form of the above
addresses called a Device Address. The factory selected Device Address for the -hp-
3586A/B/C is (16) sixteen. The talk and listen addresses, and therefore the Device Address,
can be changed if desired (see Appendix C, Address Selection). Actually, there is no reason
to change these addresses unless another device with the same address, such as an additional
-hp- 3586A/B/C, is added to the system.

3-11-15.Synthesizing Controller Statements For instrument Operation.

3-11-16. The interface between the operator and the instrument is changed drastically when
an instrument is operated over the HP-IB. During non-HP-1B operation, the operator ac-
tuates front panel controls that are labeled according to function. Often, only a single con-
trol is used to activate an instrument function. Outputting measurement data consists simply
of looking at the front panel display! In contrast, during HP-IB operation, the operator
typically faces a keyboard of alpha-numeric characters. Neither the key functions nor their
labels correspond to the instrument operation. The natural question is: ‘“What instructions
must be entered on the controller to cause a particular action in the instrument?”’ This
subsection explains how to answer that question.

3-11-17. An ideal HP-IB operating section in an instrument manual would give specific in-
structions such as:

“To initiate a measurement in the -hp- 3586A/B/C, enter trg 716 on the controller.’

This instruction is very specific and leaves little room for error. Unfortunately, it is not
possible to give such specific instructions. Each HP-IB compatible device (e.g., the
-hp- 3586A/B/C) can be used in systems equipped with various Hewlett-Packard controllers
as well as controllers produced by other manufacturers. Likewise, many different in-
struments are used with each controller. As a result of this diversity, it is impossible to know
which instruments and controllers will be used together in a system. Since it is nor known
which controller will be used in a system, the operating instructions for an instrument can
only describe the interface of that particular instrument with the HP-IB. An analogous
situation exists for the controller operating instructions. Almost all statements sent over the
HP-IB to operate an instrument contain a portion that depends on the individual instrument
and a portion that depends on the controller used in the system. It is the operator who must
synthesize the required statement from information found partially in the instrument
documentation and partially in the controller documentation. The concept of Bus Messages,
presented in the next paragraph, is a significant aid to this process.

3-11-18. Bus Messages. When all of the bus operations are carefully analyzed according to
how they are physically implemented on the HP-IB, twelve unique BUS MESSAGES are
found.

The Data Message implements the primary purpose of the HP-IB. It is used to send the
codes that activate instrument functions and for transferring measurement data from one
device to another. This message is subdivided into Data Send and Data Receive for operator
convenience. Technically, (i.e., according to physical implementation) there is no difference
between Data Messages used 10 send and receive information to and from the instrument.
The Trigger Message causes simultaneous action in two or more devices on the bus. The ac-
tion in a particular device depends on the design of that instrument. In the
-hp- 3586A/B/C, it causes an immediate measurement. Actually, this message can be used

————————

HP-IB Operation
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to cause an action in a single device, but that capability is incidental to its real purpose. The
remaining ten Bus Messages are used to manage the system. Their only purpose is to0 _
facilitate the implementation of the Data and Trigger Messages. ‘

-—DATA
Data Send (to -hp- 3586A/B/C)
Data Receive (from -hp- 3586A/B/C)

—TRIGGER
—REMOTE
System —LOCAL
Management _ | —LOCAL LOCKOUT
Messages —CLEAR LOCKOUT/RETURN TO LOCAL
—CLEAR

—REQUIRE SERVICE
—STATUS BYTE
—PASS CONTROL
—ABORT

—STATUS BIT

—

3-11-19. Implementing Bus Messages. Recall that the objective is to answer the question:

““What instructions must be entered on the controller to cause a particylar action in the in-
strument?’’ This question is answered by converting the Bus Messages into controdiler
statements that cause the desired action in the instrument when executed on the controller.

Since these twelve messages describe every possible HP-IB Operation, converting them to

controller statements will enable the operator to implement every possible HP-IB operation. ‘
A procedure for converting the Bus Messages to controller statements is given in the follow- .
ing paragraphs.

NOTE

If the controller used in your system is an -hp- 98254 Calculator,
substitute the HPL Bus Message Implementation Table C-1 in Ap-
pendix C for the worksheet following Paragraph 3-11-23. The
9825A controller statements that implement each bus message are
given in this table. If you do make this substitution, be sure 1o
study the descriptions of the Bus Messages thoroughly (see Index,
Table 3-11-1). The information in these descriptions i not
restricted to that which is required to convert the Bus Messages.

3-11-20. Step One. Choose one of the Bus Messages for conversion. Begin with the System
Management Messages since they are usually more easily converted to controller statements
than either the Trigger or Data Messages. Locate the description of the Bus Message in this
manual. An index for the Bus Messages is presented in Table 3-11-1. The description of each
message contains the following information as applicabie:

—The response of the -hp- 3586A/B/C to the message.

—The device dependent information required for the controller statement.
—Any prerequisite operations.

—Suggestions for optimizing the use of the message.

The device dependent information required for the controller statement is always found
under the heading Implementation.
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Table 3-11-1. Bus Message Index

Bus Message Paragraph
SYSTEM MANAGEMENT MESSAGES
Remote 3-11-26
Locai 3-11-28
Locat Lockout 3-1%-30
Clear Lockout/Set Local 3-11-32
Clear 3-11-34
Require Sarvice 3-11-36
Status Byte 3-11-38
Status Bit 3-11-42
Pass Control 3-11-43
Abont 3-11-44
TRIGGER 3-11-45
DATA
Data Send (to -hp- 3I6B86A/B/C) 3-11-48
Data Receive {from -hp- 3586A/B/C) 3-11-682
NOTE

1. The Require Service Message originates at the instrument
rather than at the controller. Consegquently, there is no controlier
message that implements this message. This does not diminish the
importance of this message to the operator. Study it carefully in
turn.

2. The Status Bit, Pass Control and Abort Messages cannot be
implemented because the -hp- 3586A/B/C does not have the
capacity or the need to respond to them.

3-11-21. Step Two. Find the description of the selected Bus Message in the controller
documentation. This description will usually consist of the following information:

—One or more controller statements that implement the message.
—Mnemonics for the controller statements.

—Syntax of the controller statements.

—Any prerequisite operations.

When searching for a message in the controller documentation, it is usually best to start with
the Table of Contents. If the message is not referenced there, look in the index. In order for
the twelve Bus Messages to be useful, the controller documentation must organize the In-
put/Output Operation programming statements according to the definitions of the twelve
messages. [t would be unusual for any manufacturer of controllers to do otherwise since the
definitions of the bus messages organize all bus operations according to how they are
physically implemented. However, the exact nomenclature used to describe the Bus
Messages may vary from one manufacturer to another. It is worthwhile to become familiar
with the HP-IB section of the controiler documentation before attempting to implement any
Bus Messages. This is especially true if the controller was not manufactured by Hewlett-
Packard.

NOTE

If your controller documentation does not contain a programming
statement for a particular Bus Message, it may be that the con-
troller is not capable of implementing the message.

HP-IB Operation
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Mode! 3586A/B/C

3./1-22. Step Three. Integrate the device dependent information, found in STEP ONE,
with the controller dependent information found in STEP TWO. The syntax of the con-
troller statemnent explains how this should be done.

3-11-23. Step Four. The operator only needs to translate the twelve Bus Messages into con-
troller statements once. Record the statements that implement each bus message in the
worksheet following this paragraph as they are found. In the future, this tabie can be used as
a quick reference when writing programs. The following exampie will clarify this procedure
and illustrate the kinds of problems you may encounter.

EXAMPLE:

Step 1

Step 2

The objective of this example is to find a specific controller
statement that will implement the Remote Message. The con-
troller will be the -hp- 9825A Calculator.

The location of the Remote Message is found in the Bus
Message Index given in Table 3-11-1. It is described in
Paragraph 3-2-28. According to the description, the instru-
ment will switch to the remote operating mode when a Remote
Message is received. Also, the listen address, which is 8 (zero)
for the -hp- 3586A/B/C will be required for the controlier
statement. Note that the names of most Bus Messages suggest
their action.

The HP-IB operations of the -hp- 9825A Calculator are ex-
plained in the General I/0 and Extended [/O Programming
Manuals. (General 1/0 Programming Manual Part No. is
09825-90024. Extended 1/0 Programming Manual Part No. is
09825-90025.) Pages 14 and 22 are referenced in the index of
the Extended [/O Manual under the heading Remote. a com-
piete description of how to impiement the Remote Message
and an exampie is presented on page 22. The required program
statement is:

rem Select Code {(Device Address)

but what is a Select Code or a Device Address? There is little in
the Extended 170 Manual to answer this question. However,
checking the index of the General [/O Manual, under the
heading Addressing, produces resuits. Descriptions of the
Select Code and the Device Address are found on pages 4 and
47 respectively. The Select Code is quickly determined to be
seven (7). The Device Address is not quite so easy. On page 38
of the General [/O Programming Manual, it states that the
Device Address is the decimal equivalent of the five least
significant bits of the binary code for the instrument’s talker
and/or listen addresses. The listen address of the -hp-
3586A/B/C is given under the heading /mplementation in the
description of the Remote Message.

MSA LSB
a0 522
LISTEN 0 (zero) 00110000
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Step 3

The binary equivaient of these ASCII characters is found us-
ing the ASCII Character Code Table in an Appendix of the
General [/0O Manual. the decimal equivalent of the five least
significant bits is sixteen {16).

The compiete -hp- 9825A Calculator statement that im-
piements the Remote Message is:

rem 716

Note that the Device Address of the -hp- 3586A/B/C was
given in Paragraph 3-11-14 along with the talk and listen ad-
dresses. The procedure for finding the Device Address was in-
cluded for the sake of an example.

The Select Code is the address of the Input/Output card that
plugs into the 9825, It is usually seven (7) for the HP-IB opera-
tions.

HP-IB Operation
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DATA {send 1o 3586A/B/C}
Definad in
Paragraph 3-11-49,

DATA {receive)
Defined in
Paragraph 3-11-862.

Program Statements That implament Bus Msssages For Controller .
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TRIGGER
Defined in
patagfaph 3-11-45.

REMOTE
Defined in
Paragraph 3-11-26.

LOCAL
;Defined in
Paragraph 3-11-28.

LOCAL LOCKOUT
Defined in
Paragraph 3-11-30.

CLEAR LOCKOUT AND SET LOCAL
Defined in
Paragraph 3-11-32.

CLEAR
Defined in
Paragraph 3-11-34,

STATUS BYTE
Defined in
Paragraph 3-11-38.

Program Statements That Impiement Bus Messages For Controller

{Cont'd).
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Tabie 3-11-2. True State Definitions Of The Bits In The -hp- 3586A/B/C Status Byte.

Bit True State Dsfinition

0 Received unrecognizabie string of ASCI! characters.

1 Unable to caiibrate.

2 Local oscillator uniockad.

3 Tona not present for S/N or Phase Jitter measurements.
4 Attempt to enter Fuil Scale level while in AUTOrange.

5 I'Reference not locked to exiernal standard.

B This instrument requestad service.

7 Not used.

3-11-39. Status Bytes are requested by the controlier. The controller requests Status Bytes
from instruments by conducting a Serial Poll (see Paragraph 3-11-40). Usually, a Serial Poll
is conducted in response to a Require Service Message sent by an instrument on the HP-IB.
Occasionally, a Serial Poll is conducted even though a Require Service Message was not
received by the controller. The programmer may wish to check the status of an instrument
function that is encoded in the Status Byte but does not generate a Service Request. There is
only one such function in the -hp- 3586A/B/C. The true state of bit 5 is defined as: The
reference is not locked to an external frequency standard. Since this is 2 normal operating
mode, it will not cause a Service Request. When the system uses an external frequency stan-
dard, a programmer might routinely check this instrument function at the beginning of each
program.

3-11-40. Serial Polling. A Serial Poll is a routine in the program that sequentially requests a
Status Byte from some or all devices on the HP-IB. The structure of the routine depends on
the way in which the controlier implements a Serial Poll and the purpose of the Poll. A flow
chart of a Serial Poll that would be conducted in response to a Require Service Message is
presented in Figure 3-11-2. In this example, the controller uses separate Serial Poll enable
and Serial Poll disable program statements. Some controllers have a single program state-
ment that enables a Serial Poll, polls the addressed device and then disables the Seriat Poll.
In these cases, a Serial Poll of the system consists of a series of individual Serial Polls on
each device. The controller may interrupt the main routine and call up a Seriali Poll
subroutine immediately whenever a Require Service Message is received or, alternatively, the
need for service may be detected by periodic checks in the program. Recall that Seriai Polls
are sometimes conducted on a single device to iearn the status of an instrument function that
is encoded in the Status Byte but does not generate a Require Service Message.

3-11-41. Implementation. The syntax and mnemonics for the controiler statements that im-
plement a Serial Poll are found in the controller documentation. The structure of the Serial
Poll routine is deveioped by the programmer in accord with the total system. Only the listen
addresses of the devices to be polied and the definitions of the lists in the Status Byte are
taken from the instrument documentation. The listen address of the -hp- 3586A/B/C is @
(zero). A technical description of the Status Byte Message implementation is presented in
Figure A-9 of Appendix A.

3-11-42. Status Bit. The Status Bit message is sent from a device on the bus to the active
controller. It communicates the status of the device to the active controller. Since it is a
single bit message, it can only report the truth state of one predefined statement. The
predefined statement may describe a single instrument function or the entire instrument.
Status Bit messages are sent in response to a Parallet Poll. The advantage of Parallel Polling
is that up to eight instruments can be checked at one time. In other words, eight Status Bit
messages can be received by the controller at one time. The -hp- 3586A/B/C does not res-
pond to a parailel poll. See either the controller documentation or the documentation of an
instrument that does respond to a parallel poll for more information on the Status Bit
message.

Model 3586A/B/C
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HP-IB Operation

3-11-43. Pass Control. The Pass Control message transfers the management of the bus
from the system controller to another device in the system. The -hp- 3586 A/B/C does not
have controller capabilities. See either the system controller documentation or the docurnen-
tation of a device that does have controller capabilities for more information on this

message.

3-11-44. Abort. The Abort message is used by the system controller to regain control of the
HP-IB from an active controller. When received, the instrument stops talking or listening.

See the system controller documentation for more information on this message.

Serial Poll Enabie,

Poll Device A.

Did
Device A

YES

Request
Service?

il

Evaluate Status Byte.

Poll Device B

Corrective Action (eg
-Print Message To
Qperator).

i

1

Evaluate Status Byte.

Serial Poll Disable.

Corrective Action (eg
-Print Massage To
Operator).

Figure 3-11-2. Flow Chart For Typical Serial Poll.
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Table 3-11-4. Instrument Programming Codes.

Model 3586A/B/C

ASCH Binary Octal Decimai Hexadecimal
Characters Code Code Code Code
MEASUREMENT
wWideband w 01010111 127 87
B 01000010 102 66 az
Selective
LOw DISTortion M 1001101 115 77 4D
1 00110001 61 49 21
LOw NOISE (3586C, see M2) M 01001101 t15 77 4D
3] 00110110 66 54 36
S$SB Channel
NOISE/DEMODulation M 01001101 115 77 4D
{Low Noise, 35B6C only} 2 00110010 62 50 32
1010Mz, TONE 1004Hz M 01001101 115 77 4D
3 00110011 63 51 33
CARRIER M 01001101 115 77 4D
4 00110100 54 52 34
TONE 800Hz, 2600Hz M 01001101 115 77 40
5 00110101 65 53 35
& JITTER : M 01001101 115 77 40
: 7 00110111 67 55 37
NOISE/TONE M 01001101 118 77 4D
8 0C111000 70 56 38
IMPULSE M 01001101 118 77 4ap
9 00111001 71 57 39
Impuise START s 01010011 123 83 53
| 21001001 i1 73 49
MEASUREMENT/ENTRY
Range
10d8 R 01010010 122 82 52
1 CO110001 61 49 31
100dB R 01010010 122 82 52
2 00110010 62 50 32
Full Scale
AUTOmatic F Q1000110 106 70 46
3 00110001 61 49 31
ENTRY F 01000110 106 70 45
2 00110010 62 50 32
AVErage Off A 010560001 101 65 41
[} 0C110000 80 45 30
AVErage On A 01000001 101 65 41
1 00110001 61 49 31
UNIT
d8m U 01010101 125 B5 55
1 C0110001 61 49 33
dBpw (dBv 1V, 3586C! U 10101 M 125 B5 55
2 QR11Qo1Q £2 50 22
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Table 3-11-4. Instrument Programming Codes (Cont'd).

HP-IB Operation

ASCl Binary Octal Decimal Hexadecimal
Instruction Characters Coda Code Coda Code
dg 775V U 1010101 125 85 55
3 00110011 63 51 33
OFFSET Off G 010C11 11 117 78 4F
s 01010011 123 83
B 00110000 860 48 30
OFFSET On 0 01001111 117 79 4F
S 01010011 123 B3 53
1 00110001 61 49 31
TERMINATION
a B C
10K|!50pH75M { 10Kki1|5001(7 50! 50G T 1010100 124 84 54
1 00110001 61 49 31
750 750 750 T 01010100 124 B4 54
! 2 00110010 62 50 32
1500 1249 10k}150p1{500) T C1010100 124 84 54
3 00110011 63 51 33
1350 10K||50pt7 5 T 01010100 124 84 54
4 00110100 64 52 34
Bridged-8000 Briaged-8000 Bridgea-6000 T 01010100 124 84 54
5 00110101 €5 53 35
6002 65008 6000 T 010101300 124 84 b4
6 00110110 66 54 36
FREQUENCY/ENTRY
Entry Frequency
SS5B CARRIER E 01000101 105 69 45
1 00110007 61 49 31
SSB TONE E 1000101 105 69 45
2 00110010 62 50 32
Channel
c Q1000011 103 67 43
(LSB) H 01001000 110 72 48
1 00110001 &1 4% K3
o} 01000011 103 67 43
(LS8 H 01001000 130 72 48
2 00110010 62 50 32
COUNTER Qff C 01000011 103 67 43
N 01001110 116 78 4E
é 00110000 60 48 30
COUNTER On C 01000011 103 67 43
N 01001110 116 78 4E
1 00110001 61 43 n
ENTRY
FREQuency F 01000110 108 70 46
R 01010010 122 82 52
FREQuency STEP S 01010011 123 B3 53
P 01010000 120 80 50
FULL SCALE F 01000110 108 70 46
S Q101001 123 B3 53
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Tabls 3-11-4. Instrument Programming Codes (Cont'd).

Model 3586A/B/C

ASCH Binary Octal Decimsl Haxadacimsi

Instruction Charactars Code Code Code Code

QFFSET o] 01001111 117 79 4F
F 0100011C 106 70 46

STORE s 01010011 123 B3 53
T 01010100 124 B4 54

RECALL R 01010010 122 B2 52
o 81000011 103 67 43

THRESH (Threshold} T 01010100 124 84 hd
H 01001000 110 72 48

TIME T 01010100 24 84 54
M 01001101 118 77 40

0 '] 00110000 80 48 30
1 1 00110001 61 49 31
2 2 c0110010 62 50 32
3 3 00110011 63 51 33
4 4 0C110100 654 52 34
5 5 00110101 65 53 35
6 6 00110110 66 54 36
7 7 00110111 67 55 37
8 8 00111000 70 56 38
9 9 00111001 71 587 39
. (decimal} 00111100 74 60 ac
! u 1010101 125 85 55
P 01010000 120 80 56

| D 01000100C 104 68 44
N 01001110 116 78 4K

Hz H 01001000 110 72 48
z 01011010 132 ac A

kHz k 01001011 113 75 4B
H 01001000 110 72 48

or

01001011 113 85 4B

01011010 132 30 5A

MHz M 010071101 118 77 4D
H 010451000 110 72 48

or

M 01001301 115 77 40

z 01011010 132 90 SA

daB D 01008100 104 &8 a4
B 01000010 102 66 42

MINUTES M 01001101 115 77 ab
N 01001110 116 78 4E

MEASure CONTIinue M 01001101 115 77 4D
C 01000011 103 67 43

RONG-- OFFSET R 21010010 122 B2 52
|Reading— Offset Q 01001111 117 79 4F
CNTR—FREQuency C 01000011 103 67 43
{Counter — Frequency) F 01000110 106 70 46

)
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Table 3-11-4. instrument Programming Codes (Cont’d).

ASCH Binary Octai Decimal Hexadecimal
Instruction Charactars Cods Code Code Code
BANDWIDTH
20Hz B 01000010 | 102 66 42
1 00110001 61 49 31
400Hz B 01000010 102 66 42
2 00110010 62 50 32
2000Hz B 01000010 | 102 66 42
1740Hz 3 00110011 63 51 33
3100Hz
WTD (Weighted) B 01000010 102 66 42
4 00110100 64 52 34
MISCELLANEQUS
Interrogate I 01001001 111 73 49
N 01001110 | 116 78 4E
CAlLibrate Off C 01000011 103 67 43
A 01000001 101 65 a1
g 00110000 60 48 30
CAlibrate On c 01000011 103 67 43
A, 01000001 101 65 41
1 00110001 61 49 31
Fast Calibrate C 01000011 103 67 43
L 01001100 114 76 ac |

3-11-59. Interrogate. The interrogate instruction is explained fully in Paragraph 3-11-74,

3-11-60. Formats for Instrument Programming Codes. The format for instrument pro-
gramming codes depends on the sophistication of the instrument function being controlied.
A unique two or three ASCII character code is sent to the instrument to activate functions
controlled by momentary contact switches in Local mode. For example, the instruction E1
programs the BW CENTER tuning mode. The characters must be received by the instru-
ment in the order shown. While the characters comprising each code must be sent in a cer-
tain order, the codes themselves can be sent in any order within a group. Sending E2, CH2
selects SSB TONE tuning, and the upper sideband CHANNEL in that order. Sending CH2,
E2 will set the same instrument functions in reverse order. Note that the -hp- 3586A/B/C ig-
nores commas. They are included in the data string examples for clarity.

3-11-61. When the -hp- 3586A/B/C is in the Local mode, certain instrument functions are
set using several front panel controls. For instance, to enter the Entry Frequency, the FREQ
control is pressed, the appropriate digits are entered and the Hz MIN, kHz - dB or MHz
- dB is pressed. This method is used because the Entry Frequency can assume so many dif-
ferent values that individual switches for each value are impractical. Obviously the order in
which the controls are actuated is important. When operating in the Remote mode, almost
the same method is used to set the Entry Frequency except that ASCII characters are sent
over the HP-IB to activate the instrument functions instead of pressing front panel controtls.
The ASCII character group ‘‘FR’’ actuates the function controlied by FREQ, ASCII digits
correspond to the digit controls and the functions controlled by Hz MIN, kHz +dB and
MHz - dB are actuated by the ASCII character groups ‘‘Hz’’, ““KZ"" and ‘“MZ"’ respec-

HP-IB Operation
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tively. For example, to enter an Entry Frequency of 250kHz, the ASCII character group
“FR,250,KZ’’ is sent. As before, the order within the group is important; however, this
ASCII character group can be placed anywhere in a larger group of instrument instructions.
Observe that the groups E1,FR250KZ,T1 and FR250KZ,E1,T1 and T1,E1,FR250KZ all
result in the same instrument settings. Other functions of the -hp- 3586A/B/C set by this
method are Frequency Step, Full Scale, Offset, Threshold and Time.

3-11-62. Outputting Data From The -hp- 35B6A/B/C.

3-11-63. Data Message. The Data Message is used to transfer the results of measurements
or the value of any entered parameter from the -hp- 3586A/B/C to another device on the
HP-IB. Usually, the device receiving the data is the controller. Entered parameters are those
instrument functions, such as Frequency and Threshold, that are set by entering numerical
values. The instructions sent to the instrument before it is instructed to send data determine
which type of data will be transferred. If a measure instruction is sent, measurement data
will be transferred. Likewise, if an interrogate instruction is sent, the value of the entry
parameter designated in the instruction will be sent.

3-11-64. Implementation. The syntax and mnemonics for the program statement used to
implement the Data Message are found in the controller documentation. Usually, there is
more than one program statement that will implement this Message. Each statement will
have some unique advantage that makes it preferable for certain applications. Be sure to
research this Bus Message thoroughly in the controller documentation. The talk address,
which is P for the -hp- 3586A/B/C, and the formats of the data strings being transferred are
found in the instrument documentation. The formats for measurement result are presented
in Paragraph 3-11-70 and the formats for entered parameters in Paragraph 3-11-75.

3.11-65. Measure Instructions. The results of each measurement can be transferred from
the -hp- 3586A/B/C only once. A measure instruction must be sent to the instrument before
each measurement data transfer to make new data available. There are two instructions that
will trigger a measurement in the -hp- 3586A/B/C. One is the Trigger Message. It shouid be
used only when simultaneous response from the -hp- 3586A/B/C and another device on the
bus is required (see Paragraph 3-11-45). The other measure instruction is the programming
code TR. This instruction actually directs the instrument to wait and then measure. The
duration of the time delay depends on the bandwidth selection. The delay is inserted to allow
time for the IF amplifiers in the instrument to adjust to any new signal conditions that might
have been programmed. The ASCII instruction is sent to the -hp- 3586A/B/C using the
Data Message just like other instructions actuating instrument functions. It can be included
in a group of instructions as long as it is the last instruction in the group. It must be the last
instruction so that all of the instrument functions can stabilize during the time delay.

3-11-66. Overload, Underload and Fast Cal. If the signal being measured is not within the
dynamic range of both the Input Amplifier and the IF Amplifiers, the measurement data will
not have the normal instrument accuracy. Likewise, the frequency measurement is invalid
when the counter is not locked to the input signal. When any of these conditions occur, it is
indicated in the measurement data output string.

3-11-67. Input Ampiifier Overioad/Underload. A code is sent at the beginning of each
measurement data string to indicate the status of the Input Amplifier. The code is O for
overioad, N for normai and U for underload.

Model 3586A/B/C

)

w Mo™om M,

m M ™ (Y

2 LU THT THRNY TRRNRT LIRS TRRNT NNNNT (NN (TN U RTNNNFL AU LA (UL ATEEN 3 40NN 0

m

[ SRS TR )

e



fbh e

Model 3586A/B/C HP-IB Operation

3-11-68. IF Amplifier Overioad/Underioad. The instrument will output a level reading of
+9XX.XX when the [F Ampiifiers are overioaded. If they are underioaded, the level
reading output will be —9XX.XX. The X’s can be any digit.

3-11-69. Fast Cal. When using Fast Cal (HP-IB only) the foliowing items should be con-
sidered:

1. When the processor receives a Fast Cal code, the instruments Fuil Scale and tuned fre-
quency do not change. A Calibration is performed using the widest bandwidth on this Full
Scale and frequency only; a Calibration is not performed on any other full scale or frequen-
cy. When the Calibration is compiete, the processor returns the instrument to the state it was
in before the Fast Cal code was received.

2. If, while the processor is performing a calibration, the Full Scale changes (this case on-
ty applies when the instrument is in Auto Range and the input signal level has changed), then
the processor will use the previously stored cal constant. This could create a problem at fre-
quencies above IMHz. As much as a 2dB difference between Full Scales could exist
(although unlikely) if the previously stored cal constant had been calculated for a different
frequency.

3. Ideally, Fast Cal should be used when the instrument is in the Entry 10dB or the Entry
100dB mode.

3.11-70. Measurement Data Formats. The format of the data string sent by the -hp-
3586A/B/C depends on the measurement mode. Descriptions of the formats of each
measurement mode are presented in the following paragraphs. The symbols used in the for-
mat descriptions are defined as follows:

S is the sign of the number (+ or -).
D stands for digit {0 to0 9).

CR stands for carriage return.

LF stands for line feed.

All other characters are sent exactly as they appear.

3-11-71. Low Distortion, Low Noise, 10]10Hz, Tone [1004Hz, Noise/Demodulation, Car-
rier, 2600Hz, Tone 800Hz, ¢ Jitter and Noise/Tone. With the counter off, the format of
the data string sent by the -hp-3586A/B/C to output this group of measurements is:

0]
N S DDD.DDD CR LF (spaces added for clarity)
U

When the counter is on, the frequency is also sent. In this case, the format is:

O
N S DDD.DDD,FDDDDDDDD.D CR LF (spaces added for clarity)
U
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3.71-72. Impulse. The signal level, time expired and number of counts are ali sent when Im-
pulse Noise measurement data is transferred from the -hp- 3586A/B/C. The format of the
resulting data string is: ﬁ

O
N S DDD.DDD,TDD.DD,CDDDD CR LF (spaces added for clarity)

U

3.71-73. Wideband. The format of the data string sent by the instrument to output a wide-
band measurement is:

O
N S DDD.DDD CR LF (spaces added for clarity)
U

3-11-74. Interrogate. The value of any Entry parameter can be output over the HP-IB. This
is useful whenever a routine in the program does a search that involves an entry parameter.
For example, consider a routine that finds the threshold level that permits ten impulse

counts per minute. The threshold is varied using the { 'S ] (@J functions until the

desired level is found. Once the desired level is found, the threshold is read using the inter-
rogate instruction. Normally, the -hp- 3586A/B/C will output measurement data when it is
addressed to talk. If Entry parameters are to be output, the instrument must be instructed to
send the value of the selected parameter in place of the measurement data. This is done by
sending an ‘‘interrogate’’ instruction to the instrument. An interrogate instruction consists

of the ASCII characters IN followed by the ASCII instruction for the prefix of the selected @

parameter. For exampie, to interrogate the Frequency Step, the ASCII character group IN-
SP is sent. The interrogate instruction is sent using the Data message like all other program-
ming instructions. It can be sent in a group of instructions as long as a measure instruction
does not follow it in the group. If a measure instruction follows an interrogate instruction,
the interrogate instruction is negated. Once the parameter has been interrogated, its value
will appear in the appropriate display until it is output. The selected Entry parameter will be
output when the instrument is addressed to talk.

3-11-75. Entry Parameter Formats. The symbols that are used in these descriptions are
defined as follows:

D stands for “*Digit” (0 10 9)
CR stands for carriage return
LF stands for line feed

All other characters are sent exactly as they appear.

3-11-76. Frequency and Frequency Step. The Frequency and Frequency Step are output in
units of Hz. The format for these Entry parameters is:

I DD DDD DDD.D CR LF (space added for clarity)

3-11-77. Full Scale, Offset and Threshoid. The Full Scale, Offset and Threshold are output .
in units of decibels. The formar for these entry parameters 18: v

IS DDD.DDD CR LF (spaces added for clarity)
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Model 3586A/B/C HP-IB Operation

3.11-78. Time. The format for the Entry parameter Time is:

/’. 1 DD.DD CR LF (spaces added for clarity)

The units for the digits on the left of the decimal are minutes. On the right of the decimal,
the units are seconds.

3-105/106
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Model 3586A/B/C

APPENDIX A
IMPLEMENTATION OF BUS MESSAGES

Appendix A

This Appendix contains technical descriptions of the implementation of the twelve Bus

Messages.

DATA(Send). .. covoe it Figure A-1
DATA (T8CEIVE). ..o oot Figure A-2
TRIGGER . . it Figure A-3
REMOTE .o s Figure A-4
LOCAL . . ot Figure A-5
LOCALLOCKOUT. ... .o Figure A-6
CLEAR LOCKOUT AND SET LOCAL............ Figure A-7
REQUIRESERVICE. ... .. ... .coiviiieiirnes Figure A-8
STATUS BYTE . .. i Figure A-9
CLEAR. . Figure A-10
ABORT . . Figure A-11

T SEND DATA FROM THE 3588A/B/C TO THE
CONTROLLER (OR GTHER DEVICE}, FIRST:
SEQUENCE ON

DATA LINES

aps MANAGEMENT LINES

[arw | 172 | smo | mew | £01 g

ATH | IFS ew | € ~gNTR

L ; I | /.) p — REEETIIN
| " LTSTEN

{7!:1: xilg: a

JH]VERSﬁ}__j
UNLISTE
THEN:

RUS MANAGEMENT LINES

31586A/8/C TALK
ADDRESS

SEQUENCE ON
DATA LINES

% atn b IFC | SR RENE £61

" QuTRUT DATA
=TT Ty l ~|  TROM $306AB/C
l ’
THEN:
BUS MANAGEMENT LINES

SEQUENCE 2N

[ arw{1ec | sma | Ren \ £01 BATA LINES

et Bre 1586-A1

F F | x ¥ T
| |

Figure A-1. Data Messages (-hp- 34B6A/B/C
To Controller Or Other Davica).
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Model 3586A/B/C

TO SEND DATA FROM THE CONTROLLER
TO THE 358BA/B/C. FIRST:

BUS MANAGEMENT LINES ——— SRS
'ATN 12 | SRC | REN | EO] I .
? | o— 1585A/B/C, LISTEN
J i F % T X - vas o ADDRESS
' t CONTAOLLER
JNIVERSAL apbkEss
UNLTSTEN
THEN:
EME M
BUS MANAGEMENT LINES SEQUENCE ON
‘ T DATA LINES
ATN | IF2 | sRo | Rew | Ep: !
-
IMSTRUMENT
3 1 ¢ M T X PROGRAMMING
ZoBEs 1586-A-7

Figure A-2. Data Message (Controlier To -hp- 3586A/B/C).

TO SEND THE TRIGGER (GROUP EXECUTES -
SENT N

- —
BUS MANAGEMENT LINES i DATA LINES
I

Uatw | 1ec | s | mew | eot ! H H UNIVERSAL SRCUP
: | = = EXECUTE TRIGIER
7 1 N— Le

[ £ M T X o | Iy

t
UNIVERSAL UNLISTEN—T
3586A/B/0 LISTEN
. NOM-PRINTING

SREE-A-D CHARACTER

Figurs A-3. Trigger Message.

TO ENTER THE REMOGTE MQDE- SEQUENCE N

DATA LINES
BUS MANAGEMENT LINES ! ]
ATH { IFC | S9G | REN | EOI ' /? O
T 55 &0

T | F X T F =]

f # § 3S8EA
UNIVERSAL JNLISTEN —— | L (ISTEN ADORESS
|

JNIVERSAL UNTALK

TJ REMAIN IN REMOTE MODE-
3US MANAGEMENT LINES

f

PO S

] x
} 1586-A4

AW | 1FZ | sRa | REW | E0%
|
i
\
|

A-2

Figure A-4. Remots Message,
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Appendix A

” TO ENTER THE LOCAL MODE-

BUS MANAGEMENT LINES

SEQUENCE ON
OATA LINES

—y—
-

T T
Daew | opes I sRp | REN | EOI ’? S O 1 UNIVERSAL
' : H a——— 30 T0 _GCA
N Folox T [ £ o 7 u 125 §0 1 ]NUS’THUE"HONLS

s
1586A LISTEN
JHIVERSAL UNLISTEN — ADDRESS
TYPIZAL CONTAQLLER
TALX ADDRESS = MON-PRINTING CHARACTER IS8E-AS

Figure A-5. Local Message.

TO ENABLE LOCAL LOCKOUT:

BUS MANAGEMENT LINES SENT OM

DATA LINES
ATH | IFC | SRD { REN [ EOI -

DCm*—I

UN]YERSAL
- G0 TO LOCAL
"0 MAINTAIN LOCAL LDCKOUT: L TauEiiaL
AN | IFC ; SRQ | REN | EOI
X X X T X
3586+-A& « WOW-PRINTING CHARACTER

Figure A-6. Local Lockout Message.

TO CLEAR LOCAL LGCIKOUT AND SET LOCAL-

BUS MAWAGEMENT LINES

ATH | IFC | SRO | REN | EGI

T x 3 X
< Pk 1586-A-7

Figure A-7. Clear Lockout/Set Local Messags.

TO SEND THE REQUIRE SERVIIE MESSAGE-
BUS MANAGEMENT LINES

L ATH { 172 | sko | REw J a1

I

v lox T ¥ \ x
3586-A-9

Figure A-B. Require Service Message.

A-3
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T0 SERIAL POLL THE 3588A/B/C {OBTAIN STATUS BYTED,

FIRST:

SEJUENCE ON
DATA LINES

BUS MANAGEMENT LINES

ATH | IFC | Ao | Rew | ECY r? O CAN" P 5 [
T F X X F b o &0 30 120 3
UNTYERSAL UNLISTEM _r LISTEN ADDRESS

IS8EA/B/C LISTEN ADDRESS OF CONTROLLER

THEN: UNIYERSAL 1586A/8/C TALK
SERIAL POLL ADDRESS
BUS MANAGEMENT LINES f;‘g"‘;ﬁ
8
[atw | 1ec | sd! ren | eot SEQUENCE OM

BATA LINES
FlLF x| x| F 1585A/8/C

STATUS 8YTE

FINALLY:

SENT ON
T DATA LINES

BUS MANAGEMENT LINES I_.._ﬁ

ATN | IFC | SRe | REN | EOI EM
- 1,
A

) i Fl x| F UNIVERSAL
L SRl PoLL

DISABLE LSRE 8o

* NON-PRINTING CHARACTER
o IF SRO WAS HIGH. TT WILL SWITCH TO THE LOW STATE

Figure A-3. Status Byte Messags.

=5 CLEAR ALL DRYICES ON THE BUS CAPABLE OF RESPONDING:

[

BUS MANAGEMENT LINES

T SENT TO DATA
COATN | 1Fc | sRG | REN I €01 l _— LINES
i YUl
T ! Fl x| x ‘ X ! Ui~
UNIYERSAL

CLEAR INSTRUCTION

70 CLEAR ONLY THE 35BBA:
SEGJENCE ON

BUS MANAGEMENT LINES [____— BATA LINES
ATH l IFC l SR ] REM l EQl ' | ,? N l
0.o¢.
=] T 50

T | F l X I X [ X l 24
' _
UNIYERSAL UNLISTEN UNIYERSAL CLEAR
INSTRUCTION
I586A/8/C
LISTEN ADDRESS 1586~A-10

Figure A-10. Clear Message.

TS o EAR THE HP-I8 OF ALL ACTIVITY

BUS MANAGEMENT LINES

] 5 T
i OATN § IFC | SRO | REW

H H 1586-A-11

‘ri.T xxLx

Figure A-11. Abort Message.
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Appendix B

APPENDIX B

IEEE 488 - 1978 STANDARD SUBSETS
IMPLEMENT IN THE -hp- 3586A/B/C

SHI:
AHI:

T6:

TEO:

L4:

LEO:
SR1:

RLI:

PPO:
DCl:
DTI:

C1,C3,C28:

Complete Source Handshake Capability
Complete Acceptor Handshake Capability

Basic Talker, Serial Poll, Unaddress if My Listen
Address

No Talker Address Extension Capability

Basic Listener, No Listen Only Mode, Unaddress if
My Talk Address

No Listener Address Extension Capability
Complete Service Request Capability

Complete Remote-Local Capability {Includes
Local Lockout)

No Parallel Poll Capability
Complete Device Clear Capability
Complete Device Trigger Capability

Basic Controller Messages and Ren

B-1/B-2
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APPENDIX C
HPL BUS MESSAGE IMPLEMENTATION TABLE

If the controller used in your system is an -hp- 9825A Calculator, the HPL Bus Message Im-
plementation table contained in this Appendix may be substituted for the worksheet follow-
ing Paragraph 3-11-23 found in the Operating Instructions. If you do make this substitution,
be sure to study the descriptions of the Bus Messages thoroughly (see index, Table 3-11-1).
The information in these descriptions is not restricted to that required to convert Bus
Messages into controller statements,

Table C-1. Program Statements That Implement Bus Messages
For The -hp- 9825 Controller.

DATA (send) — Defined in Paragraph 3-11-48.

The WRITE STATEMENT — This is the statement usually used to send programming codes to the in-
struments on the HP-IB. Each example Write Statement given below will set the frequency of the -hp-
3586A/B/Cta 250kHz. Note that the instrument must be in the Remote operating mode before it can res-
pond to this message.

EXAMPLES

wrt 718, "FR250KH"' Note: No format statement required.
250—Afmr 1.£.0;wrt 716, 1, FRLA,VKHY
250=A,fmt 1, ERCFO, KM wrt TT6A

The WRITE BINARY STATEMENT - This statement sends an ASCH character to the addressed instrument
when the decimal equivatent of the ASCIl charactes's binary vaiue is designated in the statement. The ex-
amples giver beiow set the Banowidth of the -hp- 35BBA/B/C to 20Hz. As betfore, the mstrument must be in
Remote before it can respond to this message.

EXAMPLES

wtb 716,66,51 Note: 66 corresponds to “B'* and B1 corresponds to '3
66—~A51—Bwth 716A8

The TRANSFER STATEMENT — This statement wransfers data to or from a designated buffer while the
calculater continues to execute the program. In the exampie program given below, the calculator would con-
tinue 1o execute the program even though it was still sending data to the -ho- 35B86A/8/C. This reduces the
exacution tme of a program. See the HEWLETT-PACKXARD 38254 Calculator Extended /O Programming
Manual for more information on this statement.

EXAMPLES

17: buf "DATA QUT", 30,3

18- wrt "DATA QUT","FR250 KH™
19 tfr “DATA OUT", 716,30

20:

DATA (receive) — Defined in Paragraph 3-1 1-62.

The READ STATEMENT — This is the statemant usually used to transfer data from the -hp- 35BEBA/B/C to
the -hp- 3825A Caicuiator. Before a Read Statement can be executed, a measurement must be initiated in
the -hp- 3586A/8/C to make data available for transfer. That 1s the purpose of iine 26 in the exampie program
segment shown below. Depending on how the instrument 1§ configured. up to three words of data will be
wransferred. The first word is stored in the first designated register. the second word is stored in the second
designated register and sc¢ on. The instrument must be in the Remote mode before it can respond to a Read

Statement.
EXAMPLES
26 wrr 716,77

27 fmr 1,313
28 red 716.1,4.8.C

29:

Appendix C
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Table C-1. Program Statements That implement Bus Massages
For The -hp- 9825 Controller (Cont'd).

Model 3586A/B/C

The TRANSFER STATEMENT -— This statement transfers data 1o or from a designated buffer while the
calcuiator continues to execute the program. In the example program given below, the caiculator would con-
tinue to execute the program gven though it was still receiving data from the -hp- 3586A/8/C. This reduces
the execution time of a program. See the HEWLETT-PACKARD 98254 Caicutator Extended I/C Programming
Manual for more information on this statement.

EXAMPLES

21 tgr 718
22 buf “DATA IN*, 30,3
23 tfr 716, "DATAIN". 30,10
24: ]
]
.
46 red "DATA IN, A8

The READ STATUS STATEMENT — This statement is usad to serial poll instruments. For more information,
see the example in this table under the Status Byte entry or see the HEWLETT-PACKARD 98254 Calcutator
General Programming Manuai.

The READ BINARY STATEMENT — The Read Binary statement causes one 16-bit character to be transfarred
to the calcuiator where it is stored in integer decimal form (i.e., the decimal equivaient of the characters
binary value is stored). Since the characters are ancoded in numaric form, non-numeric characters can be
manipulated in numeric only registers. In the exampie program segment given beiow, the first character of
the -hp- 3586A/B/C Data String is read to check the Overioad/Normal/Undericad operating conditions (see
Measurement Data Formats Paragraph 3-11-70}. The -hp- 35864/B/C must be in remote before it will res-
pond to the Read Binary Staternent.

EXAMPLES

21:rdb (776)=A

22:if A = 78; prt “"Normal”’
23:if A 858, prt “‘Underipad”’
24:iF A 79; prt "Overicad’’

[/

TRIGGER — Defined in Paragraph 3-11-45.
The TRIGGER STATEMENT — This statement is normally used to cause simultaneous device dependent ac-
tion In two or more devices on the HP-18. It can be used 1o cause a device dependent action in a single dewvice.
inthe -hp- 3586A/B/C, the device gependent acticn is animmediate measurement. |f the statement

g 7
is executed, all devices on the HP-1B capabie of responding will be triggered. If

trg 716

is exacuted, onty the -hp- 35864A/B/C will be tnggered. Do not execute an immediate measurement im-
mediately after tuning to the input signal. The IF Ampilifiers in the -hp- 3586 A/8/C must have time to settie.

REMOTE — Defined in Paragraph 3-11-28,
The REMOTE STATEMENT — The -hp- 3586A/B/C will enter the reemote operating mode whenever
rem 716
IS executed.
LOCAL — Dafined inParagraph 3-11-28.
The LOCAL STATEMENT — The -hp- 3586A/B/C will enter the local operating mode whenevar
et 716
15 executed.

LOCALLCCKQUT ~ Defined inParagraph 3-11-30.

&
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Model 3586A/B/C

Table C-1. Program Statements That Implement Bus Messages
For The -hp- 9825 Contraller (Cont’d).

The LOCAL LOCKOUT STATEMENT — The Locai contro! on the front panel of all instruments capable of
responding lincluding the -hp- 3 5B6A/B/C) will be locked out whenever

flo 7
is executed.
CLEARLOCKOUT AND SET LOCAL — Defined in Paragraph 3-11.32.

The CLEAR LOCKOQUT/SET LOCAL STATEMENT — The LOCAL controls that were disabled using the locat
lockout statement will be enabled and the corresponding instruments wili return to local whenever

el 7
is executead.
CLEAR — Defined in Paragraph 3-11-34.
The CLEAR STATEMENT — If the statament
cir 7

is executed, all davices on the HP-IB capable of responding will reset to some pregefined condition. tf
clr716

is executed. only the -hp- 3586A/B/C will be reset. The -hp- 3586A/B/C resets to the conditions at turn-on
except that any stored (STORE/RECALL} front panet configurations are retained.

STATUS BYTE MESSAGE — Defined in Paragraph 3-11-38,

The READ STATUS STATEMENT — The Status Byte Message is transferred from the instrument to the -hp-
9825A Calculator using 8 Read 5tatus Statement.

Appendix C
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Tews Putwc Booth 20107

A CHOMCSEP

FINLAND
Hewiell-Pacxare Oy
Aevoniuenne 7

SF-Q2 100 ESPOO 10

Tel 1901 455-02 11
Telex 121563 hewpa si
ACHOMCSEMS P

2
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SALES & SUPPORT OFFICES

Arranged aiphabetically by country

FRANCE

Hewle!l Parrard France

L& Lgouies

Bureay Je venie e dix-#n-
Peoaence

Prace Romée 08 vileneuve
F 13060 MI-ENPROYENCE
Tel 142:59 41 02

Teigr &13770F

ALCHOME MSP®

Hewell Packarg France
[one Posiae No 503

F 2502 BESANCON

2B Rue o¢ 'a Aepubnque

F 25000 BESANCON

Ter i81: 83 16.22

CHoM

Hewiell-Packarg France
Buteau ge venie ge Lyon
Chemin ges Mowkes

Boile Posiate No 162

F 69130 ECLALY Céoex

Tel 1781338125

Teier 310B17F

A CHCMCS E MP

Hewie!l Packarg France
mmeute France Evry

Tout Lortame

Bowevard e France
F.91025 EYRY Céger

Tel 160) 77-96-60

Teler 692315F

CM.E

Hewlelt-Packard France

Sth Avenue Raymond Chanas
¥ 38320 EYBENS

Tel 76} 25-81 41

Tewx GBC124 WP GREMOS EYBE
THIM

Hewell-Facxard France
BAnment Amosce

Rue ge 13 Commune de Pars
Boie Fosiae 300

F 937153 LE BLANC MESML
Tel 101) BE%-44 52

Teier 211032F
CHOMCSEMS
Hewieli-Packard France

Le MoResouey

Avenue gy Presioent JF Kennegy
F 33700 MERIGNAL

Ter 1561 34-00-B4

Tewr 550105F

CHOME M3
mewiell-2ackard France

312 Fue Lothare

FS7000 WETT

Te 67)65-53-50

CHIM

Hewiell Packalt France

3 Roe Juben vioemen|

F 44200 KANTES

Ter 401 48-09-44

ol

Hewiell-Fackarg France
Zsne Inoustnelie de Couracoed
dvenue Oes Trapiques F 31547 Les
dlis Ceces ORSAY

Ter ' 30T 7B 28

Teer H0D04BF

4 IHIMCISEMPP
Hewell Packarg #France
Sans Porie-Maibot 13 45 28
Bouesalrc De L Amral Broa
£ TETED PARIS Ceoex 16
Teo 0vO502 120

Teer 3'3663F

ZHIMMS R

Hewietl Pacnaig France
2 hllee ge ;3 Bourgonelte
F 3500 RENNES

Tel 1G9 5 42-44

Teies 740912F
CHOMEMS P*

Hewell Packarg France
9E Avenyue de Brelagne

F TH 100 ROUEN

Te: ©351 635766 CH' " CS
Hewigll-Packarg france
& Rue Thomas Mann
Bale Poslae 56

F 67200 STRASBOURG
Tel 1BB) 2B 56-46

Tewer 8901419F

CHOME MS P
Hewielt-Packare France
20 Cnemm ge 12 Cépre
F 31081 TOULOUSE Cégex
Ter (61) 40-11-12

Teex 531639
ACHIMCSER”
mewielt-Packard France
Buieau ge vVenle oe Lie
immeudie Péncentre

Sue van Gogh

F 5GE50 YILLEMEUVE 5°ASQ
Tei {201 91.41.25

Teiex 160124F

CHCME MS P

GERMAN FEDERAL
REPUBLIC
Hewsell-Packaig GmbH
Techrisches Blro Bern
Keithsirasse 2-4

01000 BERLIN 30

Tel 10301 24.90-86

Telex (018 3405 npown
ACHCMEMPX
Hewiell-Packard GmbH
Technisches Bino Sabingen
Herrenberger Strasse 110
C 7030 BOBLINGEN

Ter 070311 667 1

Teiex 07285739 oon or 07265743
ACHCOMCSEMPP
Hewiett-Pacxard GmbH
Techrusches Bura Dussesdort
Emanuei-Leyize Sirasse |
G-4000 DUSSELDORS

Ter (0211959711

Telex OBS/86 533 mpad o
ACHLMCSEMSP
Hewiell-Pacxary GmoH
Yernapszeniaie Framturt
Berner Strasse 117
Posttach 560 140

0-5008 FRANKFURT 56

Tel (D611 50-G4-1

Tetezs 04 13249 npim d
A CHCM CSE WF P
=ewietl-Pacxarg GmpH
Technisches Blro Hamouwrg
Lapstagtong 5

- 2000 HAMBURG 50

Tel 1040: 63804 !

Teex 2' §3032 horh d
ACHIMOSEMSP
~ewel-Packare GmoM
Techmsches B Mannower
AT Grossmark! §

T 3000 HANNOYER 91

Ter 251046 60-0°

Tees 297 305§
ACHIMEMS P

rewigll Sacwarc GmoH
Techmscnes Buro Mannheim
Rossiguer weg 2.4

(5800 MANNNEIN

Tel 1621 70050
Tele: 0462105
ACE

Hewietl-Packard GmpH
Techniscnes Buro Neu Uim
Messerschmiltsirasse 7
0-790 WEU ULM

Ter 0731 70240

Tewr T12B16 WP LULM-D
ACE"

Hewiet-Packard Gmbk
Tecnmisches Buro Nrnperg
Neumeyersirasse 90
0-B500 KURNBERG

Te: 10911) 56-30-82
Telex 0623 860

CHOME M5 P
Hewietl-Pacxard Gmbk
Tecnmsches Buro MUNRChen
£gchensirasse 5

5-802 ¢ TAUFKIRCHEN

Ter 10BY) 6117 ?

Tewes 0524985
ACHOMEMS P

GREAT BRITAIN
Hewiet-Packard Lig
Tralaigar House
Navigaton Road
ALTRINCHAM

Chesie WAY4 INU
Tel (061) 928-6422
Teex 668068
ACHLSEM
Hewietl-Pacxarg Lig
Cakheid House. Qaxhesd Grove
Cliton

BMSTOL BSB 28BN

Ter J6B06

Tewr 444307
CHCMM P
Hewell-Pacrarg Lig
14 wesiey Siiee!
CASTLEF ORD
Yorkstwe WF 10 1AE
Te (09771 550016
Telex 5557355

oH

Hewiell-Packarg Lig
Fourw: House
257263 wgh Sireel
LOMGOM COLMEY

Herts ALZ 'HA

Tel (0727 24400
Telex 1.8952718
CHCSE
hewell-Packarg Lid
Tradas House Si Mary s Wak
WAIDENNEAD
Berkstwe, SL6 18T
Ter 106281 39151
CHCSEP
Hewietl-Pacnard Lig
J08/3 14 rings Road
READING. Berkshwe
Tei B1022

Tews 84 .B0-68
CMP

ewell-Packarg Lid
Juagrange

*06- 118 Stanon Roao
REDMILL, Surrey

Te (G737 6BE5S
Tewr 347234 CHOSE

Hewiett Packardg LI
WESIMINSIEr HOUSE
90 Sirartora Road
SHIRLEY Sonhuil

wesl Mclangs 890 38J
Ter 0271 7458800
Teies 3381305

TH

mewiell-Packard L1g
King Sirael Lane
WINNEASK Woxingham
Berksmre RG'1 SAR
Tel (0734; 784778
Tew: 847178
ALS.EM

GREECE

hostas Karaynms S A

8 Omwou Sirsel

ATHENS 133

Tet 32-30-303 323737
Tewr 21 59 62 RKAR GR
ACHOMCS.EMP

PLAISIO 5 A

G Gerardos

24 Slouenara Siraet
ATHENS

Tei 3611 160
Toer 21 9452

-]

GUATEMALA

PESA

Averuwda Reforma 3-48
GUATEMALA

Tat 316627 214786
Taier 4192 TELETRO GU
ACHCMCSEMP

HONG KONG

wewiell -Packarg Hong Kong, Lid
GPOC Box 795

5th Fioor, Sun Hung Kai Cenre
30 Harbow Roag

HONG KONG

Tel 5-83232Y1

Tetles GEE7E HEWPA HY

Cable HP ASIA LTD Hong Kong
ECHCSP

Scnmut & Co iong Kong! Lid
Wing On Cenire. 280 Floor
Connaugn! Roag. £

HONG K OWG

Tet 5-455644

Tewer 74756 SCHMX MY

AM

ICELAND

Eiang Traonng Company inc
Hatnarnvon- TryQgvagot

P Box 895

1S-REYRJAYI

Tei 5820 *63-03

"

INDIA

Sie Star L10

' Magarath Roas
BANGALORE 560 025
Ter 25868

Tewr 0845430
Capwe BLUESTAR
4 CHIMESE
Grme Star Lid
Banc Bos House
Frapraoey:
B0MBAY 300 025
Tei 422 3101
Teen J11 3751
Catwe BLUESTAR
'y

G Siar Lig

Sahas

S0 vn Savarkal MarQ
Praphager:

SOMBAY 400 025

Tet 422.6155

Teter 011-4063

Cabee FROSTOLLE
ACHOMECS E M

Bwe Sigr Lic

Kaivan 19 vishwas Coiony
Atkapor BORODA. 390 005
Ter 65235

Cabe BLUE STAR

A

Bive Star (1o

7 Hare Strest
CALCUTTA 700 00 1
Tet 1207131

Teler 0217655
Cable BLUESTAR
AN

Bie Siar Lte

133 Kodambakkam Hon fosa
WADRAS 500 034

Tei 82057

Telex (41.379
Cabse BLUESTAR

A M

Suwe Siar Lo
Bhandgan House Tivam Fioors
51 Netvy Place

NEW DELW 110 024
Tei 682547

Tews 0312463
Cabwe BLUESTAR

4 CHOMCSEM

Swe Star Lig

1516 C Wedesiey Ad

PUNE L1101 B
Tei 22775 m
Catve BLUE STAR .

A

Bhe Siar Lig

P 117/f Saroww Dew Rgeg
SECUNODERABAD 500 033
Tei 70126

Tar (2135-458

Capwe BLUEFROST

A£

Sive Star Lig

r'C 603 Poormma
haruthankuzn
TRIVANORUM 635 013
Ted 65799

Tewx 0884-259

Cabie BLUESTAR

3

INDONESIA

BERCA inoonesa # T
PO Bor 496/ KT

S ADOU Murs B
JAKARTA

Tet 373009

Tews 46748 BERSAL IA
Catwe BERSAL JAKARTA
Jol

FEARCA indonesia P T
wisma Antara Biog
JAKARTA

ALSEM

BERCA nopnesia P T
PO Bor '74:58Y
A Kuler Mo 1T
SURASATA

Fe: 58172

Tewex 31146 BERSAL S8 ’)

17t hoor

Zatwe SERSAL SURABATA
4 EMP

i}
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JIRAC

Hewieli-Pace G Ta0NG 3 A
Mansoor Ty 33 37
BAGHDAD

Ter 554673

Teipr 2851 HEPAIRAC IK

CHCE

IRELAND

ewiel) Packard freand Lig
Kpsivel HOuSe
Zianwdiam Court
Lowe Mount Stree!
DUBLIN 2 Eve

Te: 5BO4ZE £80426
Teler 30439
LCHIMCSEMP
Caraiac Setvces Lid
xiamore Road

Arlane

OUBLIN 5. Fre

Ter 1015 351820
Teler 30439

M

ISRAEL

fiectroncs Engineenng Division
Motorol israef Lid

16 Kremenelsks Strest

e Box 25016

TEL-AVIV 6789%

Tei 3338973

Terex 33569 Mot &

Cable BASTEL Tei-Awiy

A CHOMCSEMP

ITALY
Hewlell-Packary Nauana S p A
“raversa 39C
Guiio Peirone, 19
1.7D124 BARI
Tel \0BO) 41.07-44
M
Hewiell Pacxarg tahana S p A
via Martin Luther King, 38111
40132 ROLOGHA
Tel 10511 402394
Tewes 511630
Zh CME W5
newsett-Packarg asana S p A
/a2 Principe Nicod 43G/C
95126 CATANIA
Te 0851 37 1087
Teler 970290 CF
He wietl-PRCKArg llakana 5 0 A
via G Dhowltone §
| 20063 CERMUSCO SUL WAYLIGLIO
Tel 127 30368
Tewr 334632
ACHIMCSEMPP
wewiell-Packaic nakana 5 D 4
+a Wuove San Aoczo A
Zapoamonie 524

0127 WAPOU
Ter (OB1} TE13544
AR CME
mewsell Pacaarg llauara $ p &
var G Moouwgno 33
| 16166 GENOYA PEGL
Tei 10101683707 EC
mewiell Packars flanard 5 0 &
vd Turaize 14
1-35100 PADQVA

Tew 1491 552888
Teer 430375

4 THIME NS
~ewiell-Pack e Nanana 50 A
<ae o Pavese 340

o084 ROMA

Te (DE: 5483°

Tpier S04

LH M IS EMS P

mewiell Packart 1anana SpA

~orse Giowann Lanza 94
0137 TORIKG

Te Ot BB224S 65I30E

Tewer 221079

THOME

JAPAN
voxngawsd-rewietl-Packard Lig
noue Bulang

© V348 3 Asani-the

4T5UGI Kanagawa 243

Tel Q4621 24-045)

CM.CE
voxpgawa-Hewiel-Packard Lig
Sannomiva-Danch Seme-Biog SF
63 K yo-rmach: Shuo-ay

KOBE £50

Ter (078) 392-4791

CE

Yokogawa Hewiell-Packaro Lid
Kumagaya Asah Yaso) Biag aF
3.4 Chome Tsukuba
AUMAGATA. Satama 360

Ter [0485) 24-6563

CH.OM.E
Yokogawa-Hewietl-Pacxarg Lid
Milo MatSLr Buskding

1.4.73. San.no-maru

W0 Iparag 210

Tel 10292} 25-7470

CH.CM £
Tokogawa-Hewiel-Packara Lid
Sumnomo Sewner Nagoya Blag
11.2 Shume-sasamma-cho

Hak amuafa-Ku

NAGOYA. Michi 450

Tel {0521 5745171

CH MW CS.EMS

Yok ogawa-Hewsell Pacxara Lid
Choo Bigg . 4th Floos

5.4.20 Mishinaxaema. 5 thome
YOOogawa R

OSAKA, 532

Tei 1061 304-6021

Tewes THPQSA 5233624
ACHCMCSEMP RS

Yok ogawa-Hewsetl-Pacxaro Lic
3.29-21 Tanmoo-hgash J-chome
Suwgnart-cu

TOKYQ 168

Tet 10331611

Tews 232 2024 YHPTOK

& CHCMCSEMPP’

¥ Ok OQawa - rewkelt-Packard Lid
3-30-4 Tsuryya-cho
Kanagawa-uu,

YOKOHAMA Kanagawa 221

Tes (0450 312-1252

CH.CM.E

JORDAN

Moua sher Cousins Company
P 0 Bor 1387

AN

Tei 24907 39807

Tewr 71456 SABC0 X0
CHEMP

KENYA

ADCOM LIe ¢

Cify HOUSE WaDers Sireel
20 Bar J0B35

RAIROS!

Ta 331955

Tewr 22539

M

KOREA

Samsung Fweclroncs
naus il Proaucts Div

76 561 reoksam-Dong

X angnam-Ku

CPO Box 2775

SEOUL

Te: §55-7555 555-5447
Teder KZTI64 SAMSAN
AZHCMCSEMP

KUWAIT

Al-Knawovd Traong & Coniracing
P 0 Bor 830 Satal
Kuwait

Ter 42.4910 411726
Tewer 2481 Arseg Kt
CHEM

Photo 8 Cine Equpment
PO Box 270 Satst
AT

Tel 42 2846 423801
Teler 2247 Mai

-3

LEBANON

G M Doimagean -
Actvahen

P Bor 185 167
BERUT

Tel 290283

v

LUXEMBOURG
Hewiel-Pacxare Bexgum 5 4 /N V
Bivg de 13 Wowuwe 100
Wokwedal

B 1200 BAUSSELS

Tel (02! 782 32 00

Tewe: 23 494 paioDen Diu

& CHOM.CSE MP P

MALAYSIA

Hewiell Packaid Sawes iMalaysad)
San Bng

Swle 2 21222
Bangunan Angx asa Rayvz
Jaian Amgang

AUALA LLMPUR

Ter 482544

Tewexr WA3101:
ACHEMPT

Proter Engueenng

Lot 31§ Satox Road

PG Bor 1917

Kucrung, SARANAE

Tey 53544

Tewax WA 70904 PROMAL
Cabie PROTELENG

LR

MALTA

Prap Towao LIC
natatwe Rd

MREMEL

T 447 47 45566
Tawy MWW 548

=]

MEXICO

Hewlell-Packarc Mexcana, 5S4 de
cv

Averada Pertenco Sur Mo 6501
Tepepan XYOCHIMICE

MEXKCO CITY 23.0F

Tei 19051 §76-4600

Teies 01774507

& CHCSEMSF

Hewhtl-Pacnarc Mexicana 5 A de
Cy

Ao voiga 600

Coipna ot vane

MONTERREY N L

Tel 78.42-93 TB-42-40 78-42-4)
Tewr 038-410

TH

MOROCCD
Doibesy

B 1 rue Karslchi
CASABLANCA

Tei 304 1-82 3068 38
Tewr 23051 22822
I3

Gerep

2 tue o AgacK

Boue Posiae 156
CASARLANCA

Tes 272093, 272095
Toiex 23738

P

NETHERLANDS
Hewieli-Packarg Neoerland B v
van reuven Goedhartiaan 121
ML 118 1K AWSTELYEEN

P{ Box 667

WL 1080 AR AMSTELYEEN

Tei 1201 47.20-21

Tees 13218
ACHOMCSEMPFR
Hewiell-Packai Nederianc 8 ¥
Bongerd 2

ML 2306VE CAPPELLE. A/D nessel
PO Boid:

NL290C AA CAPELLE hissel

Ter 1901 51-64-44

Teier 21261 HEPAC ML
ACHCMLS

Koning ef Hariman Eieciolechrick
Bv

Koperwert 30

2544 En oen Hadg

The KETHERLANDS

Tel O70-210101

Teiex 31528

o]

NEW ZEALAND
newielt-Pacnard IN 211G
'89 Marwmau Road

P Box 26 189

Epsom ALCKLAND

Tee 987 158

Camse HEWPACK Aucxiand
ChiMEPR®
Hewlell-Pacnarg (N 21 LId
412 Cracxshank Siieel

K rwe WELLINGTON ]

PO Box 5443

Counenay Pace WELLINGTON
Tel B77 99

Cabie HEWPACK Welnglon
CHIMEP

NOMTTY 0P ITSiruments & Sysiems
e

369 xrvpes Pass Roao
P2 Bor 8602

AUCKLAND

Tot TGd 091

Taer 50605

A M

Nottheop Instruments & Sysiems
Lid

110 hianoeviie 51

P20 Hox 8386

CHRIS TCHURCH

Tal 486 528

Tews 4203

A M

Northiop instruments & Systems
iig

Shwoee House

85-87 Ghurhee Siteel

P 0 Hox 2406

WELLINGTON

Tei 850-091

Tewer N2 3380

AM

NORTHERN IRELAND
Carouac Services Company
54 Finagny Roag South
BELFAST 8T 10 0BY

Ter 102321 625-566

Taler 747626

I

NORWAY
mewiel!-Packard Norge &/S
Folue Bernagoliesve: 30

P 0 Box 3558

N-5033 FYLLINGSDALEN |BERGEN)
Tei (05 16-55-40

Tewex 1662% npnas n
CH.CME

Hewiell-Packare Norge A/S
Jeslerngaen 18

PO Box 34

N 1345 OESTERAAS

Tel 102) 1T V! 80

Teler 6621 hpnas n

A& ChCMWEMSP

OMAN

Xnumy Aamoas

PO Box 19

WuSCAT

TR TP P27 222 RS

Tewex 3289 BROKER ME MUSCAT
2

PAKISTAN

Mushxo & Company LIC
1 Bazar Roac

Sector -6+4

ISUAMABAD

Tei 26875

Sapie FEMUS Rawaiping
AL M

Musnko 4 Company Lig
Josman Chambers
Abouian narpon Aoag
KARICH G302

Tee 51027 512927
Tewer 2894 MUSKD PX
Capwe COOPERATOR Xarach
AEMRP"

PANAMA

Fiectrdmco Baiboa. 5 4
Cale Samue! Lews
Apariago 4928

Panama §

Eahcro ~Aita™ Mo 2
CHIDAD DE PANAMA

Ter 54-2700

Taer (383 ELECTRON PG
LOMEMP

©
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SALES & SUPPORT OFFICES

Arranged alphabetically by country

PANAMA (Con't.}
Foto internaconsl. 5 A

Free Zone Coion

Apanaop 2068

COLON }

Ter 45-2333

Tewr 375 8E26. 386 8722
P

PERU

Cig Erecirg Méca 5 A

Lo$ Flamencos 145 San lsarp
Casia 1030

Lida 1

Te: 41-4325 41.3703

Terer Pup Boom 25306
ACMEMP

PHILIPPINES

The Ondne Advanced Systems
Lorporaton

Rco House. Amorsoio Lov Merrers
Shest

Legaspy Viage Makay

PO Box 1510

Meiro MAWLA

Tel B5-35-81 85.34.91 85.32-21
Telex 3274 ONLINE

ALHCSEM

Eieclronee Speciansts and
Froponents Inc.

590-8 Epriamo de los Sanlos
Avenue

Cubac, QUEZDN CITY

PO Box 2645 Manda

Ted 98-95-81 95-96-82. 95-96-83
Tedex 40018, 42000 ITT GLOBE
MACKAY BOOTH

F

POLANMND

Guro informass Techwczner
Hewieli-Packard

UK Stawk: 2. BF

PLOG-850 waARSZAWA

Tei 39-38-62 3G-67-47
Teiex 812453 heoe pi

PORTUGAL

SOOUBICA

Ay s (Decace 2202

P- 1295 LISBOA Cooex

Tei 56218 562182
Tewer 13316
Tewctrs-Empress Thcrwcs o¢
Equomenios Eiécicos Sa.ri
Rua Roongo 08 Fonsecs 103
PO Box 2531

P.USa0N |

Tal (19} B8.60-72

Teer 12558

ChESER

Munontey

NHercaming MU 0¢ Coméy e
Sar

PG Bor 276!

Averwds ANIDOKT AUCRSIO O ACasr
138

P-LISBON

Ter 11905832131 53.21.37
Tewer 16681 munier o

I’

PUERTO RICO
Hewel(-Pacxard Puerc Rico

P Box 4407

CAROLIRA. Puerio Rico 00630
Zane 272 Eoheo 203

o Sountry T

RIC MEDRAS, Puetic Rico 00924
Te (B09Y TEZ-T25%

Teex 345 0514

AZHES

QATAR

Nasser Traong & Contracnng
PO Box 1563

DOMA

Tee 22170

Tewex 4439 NASSER

M

Computearatu

PG Box 2570
20MA

Tew 329515

Tewx 4806 CHPARR
P

ROMANIA

Hewlel!-Packard Reprezenianis
Bowevard Mcoise Baicescu 16
BUCUREST

Tei 130725

Tewex 10440

SAUDI ARABIA

Mogem Clecrome Esiabeshment
PO Bor 183

AL-KHORAR

Ter 44.678 44.813

Teiex 670136

Catie ELECTA AL -KHOBAR
CH.C8.EM P

Mooem Ciacirond Estabestenent
PO Box 1228 Baghcach Sireet
JEDDAN

Tei 27-798

Tewex 401035

Cabie ELECTA EDOAM
CHCS.EMP

Mooern Liacromc Esiabishmen!
PO Box 2728

RIYADH

Ted 62596 66-232

Taiex 202048

CHLS.EMP

SCOTLAND
Hewmll-Packard Lid
Royal Bank Busicngs
Swan Sireel

BRECHIN. Angus. Scotand
Tei 3101 13102

CH.CM

Hewsell-Packaro Lid
SOUTH QUEENSFERRY
west Lothuan £H30 9GT
G8-Sconang

Ter 10371 3311000
Tmer 72682

A CH O CS.EM

SINGAPORE
Heweft-Packard Sngapore Pty |
Lid

P Box 58 Awxancra Post Ofhce
SINGAPORE 9115

6th Fioor, Inchcape House
450-452 Aersnora Road
SINGAPORE 0511

Tel 831788

Teler HPSGSO RS 34209

Catie HEWPACK  Sngapore
ACHCSEMSP

SOUTH AFRICA
Hewien-Packard South Atnca {Pty |
Lid

PO Boa 120

Howarg Pace

Pwe Pare Center Forest Drve.
Cnewanas

CAPE PROVINCE 7450

Te 53-7955 53-795&. 53-7957
Tesex 57-0006

ACHCMEMSP

Heweel-Fackarg South dtca (Ply |
L

F QO Box 37099

Overpon

DURBAN 4067

Ted 2B-4178 28-4179, 28-4110
CH.CM

Hewett-Packard South Afmca (Pty )
Lid

P (O Box 131345

Glensianna 0010 TRANSYAAL

151 Fioor East

Consunua Park Rudge Shoppang
Lentre

Conswnus Park

PRETORU

Te! 01298-1126

Tesex 12163

CHE

Hewiell-Packard South Amca (Py )
L1g

Privale Bag Wendywood

SANDTON 2144

Tel B02-5111 BOZ2-5325

Tetex 89-84782

Cable HEWPACK Johannesbirg

A CH.CM.CS.EMS P

SPAIN

Hewietl-Packard Espafton S A
c/Enienza, 321

E-BARCELONA 29

Tel (3)322.24.51, 3297354
Tetex. 52603 hpbee

A,CH.CM CS.EMS.P

Hewietl-Packard Espanola S 4.
o/San vicenie S/

Eorico A 1.7 B

E-BiLBAQ 1

Tel: (944} 423-8306, 423-8206
A CH.CM E.MS
Hewweh-Packard Espanow 5 A.
Cade Jetez 3

E-MADND 16

Tet 458.2600

Teler 23515 hpe

A CME

Hewnefl-Packard Espancis 5 A
cro Cosia Brava 13

Coloma Me aseria

E-MADMO 34

Tei 734.306% T34 1182
CHLSM

Hewten-Pyckarg Espation S 4
Av Ramon y Cal 1-9

Eaficio Sevila 1,

E SEVRLA S

Tel Bh-4d 54 64-44-58
Teiex 72832

ACMCS MSP

Mewien Pacxard Espafiola 5 4
C/Hamon Gotag. ' (Ente. 3)
£-vALENCIA 10

Tei 361-1354, 361-1358
CH.CM.P

SWEDEN

Hewet-Packard Sverge AB

Erghelsvigen ], Fack

# 0 Box 20502

§-16 120 BROMEA

Tel 108) 730-0550

Tews (A54) 10721 MESSAGES

Came MEASUREMENTS
STOCKHOLM

ACHCMCSEMSFP

Hewnen-Packarg Svenge A8
Sunnanvagen 14K

5-22226 LuWD

Ted: (46) 13-69-79

Telex: (854} 10721 {via BROMMA
oifice)

CH.CM

Hewiell-Packd Sverge AB
Vesirs Vintergatan 9

$-70344 OREBRC

Ted- (19} 10-48.80

Tesex (B54) 10721 {vs BROMMA
cHice}

CH.CM

Hewietl-Packard Svenge AB
Frotairsgelan 30

S-42 132 YASTRA-FROLUND A

Tev (031) 459-09-50

Tetex: (B54) 10721 {viz BROMMA
otfice}

CH.CMEP

SWITZERLAND
Hewrenl-Packard (Schweil) AG
Cinastrasse 12

CH-4058 BASLE

Te: (1) 33-55-20

A Chd

Hewetl-Pack ard (Schwewz) AG
Bahnhoherweg 44

015 BEMM

Tel {331) 56-24-22

CH.CM

Hewefl-Packard {Schwe) AG
47 hvene Sanc

CH- 1202 GEMEYA

Tel (§22) 32-30-05, 32-48-00
CH.CW.CS

Hewieti-Packwrd (Schwew) AG
29 Chemman Chilieau Bloc

CH- 1219 LE LGMON-Genevs
Tet 1022) 96-03-22

Tetex 27333 hoap ch

Catwe HEWPACKAG Geneva

A CM.EMS P

e wier-Packard |Schweiz) AG
Zurchersirasse 20

Alrmend 2

CH-BO6T WIDEN

Tel 157)50-11¢

Teder 59933 hoag ch

Cable HPAG CH

& CH ChW CS,E WGP

SYRIA

General Llectronc InC

M Basha-Ahnat Ebn Kays Sireet
PO Bor 5781

DAMASCUS

T 33.24.87

Touex 11215 [TRKAL

Cabie ELECTROBOR DAMASCUS
£

Mccle Easi Electromes
Place Arné

Sovte Posige 2308
DAMASCUS

Tet 334592

Tedex 11304 SATACO SY
MP

TAIWAN

Hewselt-Pacaard Far £ast Lid
Kaonsung Othce

2F 668-2 Chung Cheng 3rd Aoad
KA QHSIUNG

Tet 241.2318 2613253
£.MS.P

Hewten-Packad Far Ens! Lig
Tachung Otfice

£33, Cheng Tr Re.

10t Fioor, Room 5
TAICHUNG.

Tel: (042) 289274
Hewdett-Packard Far Enst Lid
Tuwan Otfice

5th Fioor

205 Tun Hwa North Road
TAPE;

Tei:(02) 751-0404

Catue HEWPACK Taper
ACHCS EMSP

ng L Traang Co.

Xrd Floor 18, Po-Al Road
TAPE| [ 100)

Tl (02) 3111814

Cable INGLH TAPE]

A

THAILAND

Unmess

30 Patpong Ave., Sunwong
BANGKOK 5

Tev: (234-081} (234-092)
Tedex: TH 81160, TH 81038
Cable: UNIMESE Bangk ok
AL EM

Bangxok Busness Equpmen! Lid. -
5/5-6 Deyo Road

BANGK X

Tei: 234-8670. 234-8671
Tewer B7665-BEOUPT TH
Cabie: BUSIQUPT Bangkok
p

TRINIDAD & TOBAGO
Carobesn Telecoms Lid

S0/A Jemnphaem Avenue

PO Box 732

PORT-OF SAHN

Tat 6524-4213 624-4214
Teex 3235, 3272 MUGCO WG
ACMEMP

TUNISIA

Turvse Eleciroreye

31 Averne 0¢ & [Oene
TUMS

Tei 280 144

EP

Corema

frer Av o Carthage
TLes

Tet 253-82!

Tewtx 12219 CABAM TN
Y]

TURKEY

Tekcrwn Company Lid.
ran Csodes No 7
Kavaxhoers. AMCARA
T 275800

Tetex 42155

£

EMA

eong Cicem Sokak No 4 178
Yk sel Cacoes

AMICARA

Tel 175 822

P

UNITED ARAB EMIRATES
Ermviac 10

PO Bor 1647

SMAR LN

Tet 354121 354123

Tedex 58135 Errviac 8L
CHCSEMP

|\

[ ]
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UNITED KINGDCM
sea: GREAT BRITAIN
NORTHERN IRELAND
SCOTLAND

UNITED STATES

Alabama
Hewiell-Fackara Co
00 Centwy Pare Soulh
Suite 128

BIRMMNGHAM. A, 35228
Tet 12(15) B22-6802
CH.OM WP
Hewell-Packard Co

P QO Box 4207

8290 whitesburg Drve. SE
HUNTSYILLE AL 35802
Tel (205) 6814591
CHCM.CS.EM”

Alaska

Hewtet-Pacxkarg Co

1577 “C" Streel, Sume 252
ANCHORAGE. AK 33510

Tel (206) 454397

CH* C™

;Arizonas
Hewietl-Packard Co
2336 £ast Magnoka Siteet
PHOENEL. A2 B5034
Tet 1602) 273-800Q
A CHCM.CSEMS
Hewelt-Packard Co
2424 Eas| Azagon Road
TUCSOK. AZ BSTO2
Tel 602) B89-4631
CHOMEMS ™"

Arkansas

Hewetl-Pacward Co

P (O Box 5646

Brady Slaton

LITTLE ROCK, AR T2215

Tel 1501} 376 1844 (501} 664.
arn

CM WS

California
Hewwell-Packard Co

35 South Hil Dr
BRISBANE, TA 34005

Tel 1415) 330-2500
CHCW CS
Hewietl-Pacxard Co
762" Canoga Avenue
CANGGA PARK. CA 91304
Ter (2131 702-8300
ACHCMCSE®
Hewwetl-Facnard Co
TETO W Shaw Avenue
FRESNO, T4 9377

Tet 1209 224-0582
M MS

e wieti-Pacxard Co
1430 East Orangeinorpe
FULLERTOR. CA G261
Tedr ;7141 8701000
CHCMZSE WP
wewell-Packaits C0
5400 W Rosecrans Bouevard
LAWNDALE Ca 30260

P 0 Bor 52105

LOS ANGELES, TA 90009
Ter 12139707500

CH LM .ES WP
Hewieti-Pacx arg So
3939 Lanwersmm Bivg
NORTH WOLLYWOOD. CA G16804
Tel 213 8771282
Regona: Heaoouarers

Hewietl-Packard Lo

3200 Helvew Avenype

PALO ALTO. CA 84304

Tel 1415 857 8000
CrCM.CSE

wewiet!-Packard 0o

B46 W Norih Marke! Boyevarg
SACRAMENTO. CA 95834

Tel 19161 §29-7222

4' CH.CMCS.E WS
Hewialt-Packard Lo

606 Aerc Dive

P Box 23333 SAM DIEGD. CA
92123

Tel 1714) 279-3200
CHCM.CS.E WP

Hewiell-Packars Co

Suie &

5553 Holsler

SANTA BARBARA, CA 93111
Tel iB05i 964-3390

Hewietl-Packard (o
3003 Scoll Bowevarc
SANTA CLARA, CA 95050
Tei (408) 986-7000

& CHCMCSE WP

Colorado
Hewien-Packarg Co

24 nverness Place Easl
ENGLEWOOD, CC B0 112
Tel 1303 7713455
A.CHCMCSEMS

Connecticut
Hewseli-Packarg Co

47 Barnes Ingusinal Road South
F 0 Bor 5007

WALLINGFORD. CT 06492

Tei 1203) 255-7801

& CHCM.CSEMS

Florida
Hewiell-Packalg Co

P C Boa 24210

2727 NW 62ng Slreet
FOAT LAUDERDALE, FL 33309
Tel (205 9732600
CHCOM.CS E.WF
Hewsell-Pacxaro Co
4080 Woogcock Drve. 8132
Browne!t Busicang
JACKSONYILLE, FL 32207
Tel 1904) 198-0663
CMC B M5
Hewell-Pacrars Lo

PO Box '391C

§177 Lane Evenos Drve
DALANDQ. FL 32B09

Tel 1305) 858.2900

4. CHCMCSEMS
Hewiett-Packara Co
6425 N Pensacoua Biva
Suie 4, Buong !
PENSACOLA, FL 32575
Tel 1904) 4768422

A CMNS
Hewielt-Packard Co

10 Soutr Hoover Sute 120
+anguats Bidg

TAMPA FL 33609

Tel 1813 872-3900

A CHCMCSE" M

Georgia
rewkell-Paceara Co
PO Box 105005
2000 South Pare Pace
ATLANTA GA 30339
Ter 14041 955 1500
Tewer B10 766-4890
ACHIMCSE WP

Hewell-Packarg Co
Execubive Park Swile 306
P Hor 816

AUGUSTA GA 30907

Ter :404) 736-0592
CMMS

Hewlet-Packard Co

P 0 Box 2103

H172 H Daws Drive
WARMER ROBINS. DA 31098
Tel (912)923-8831

CME

Hawail

Hewetl-Packard Co
Kawaishao Plaza, Swte 190
567 South Xng Sireet
HONOLULL. H 96813

Tel 1808) 526-1555

A CHOME MS

ldaho

Hewiell-Packarc Co
11311 Chngen Bowevard
BOISE_ID B37C7

Tet 12081 376-6000

Cht Ol M

Hiinols

Hewielt-Packard Co

241 Prospect Road
BLOOMNGTON 1L 61701
Tel 1309 663-0383
CHOMMS™ "
Hewsell-Packard Co

1100 J1sl Streel
OOWNERS GROVE. IL 50515
Ter 1312) 960 5760
CHEM LS
Hewiell-Packard Co

5201 Tohvew Drive
ROLLING MEADOWS L 60008
Ter 1312) 255.9800

& CH CM.CSEMP

indiana

Hewiell Pacxara Co

P C Box 50807

7301 ho Shageans Avenue
INDIAMAPOLIS, N 46250

Ter 13171 842 1000

A CHCOMCSEMS

lowa
Hewiett-Pacxarg 0o
SB15 S W 5In Sueet
DES MONNES. 14 50315
Tel (5'5)243-5876
CHCMMS™"

rewiell-Pacxard Co
2415 #enz Road
IOWA CITY 1A 52240
Ter 13191 3511620
CHCME™ WS

Kansas
Hewie!l-Packare Co
'had S5 Rpex
wICHITA, KA 67207
Ted 1316) 265-5200
CH.CM

Kentucky
rewlelt-Packard Lo
“0170 Linn Stalen Roag
Swle 525

LOUISYILLE. X ¥ 40223
Ter 1502, 4260100

A ChH CMCS MS

Loulsiana

ewiell Pacrara (o

P C Bor 1449

3229 wihams Bowevarc
KEWNER, LA 70062

Teo 5041 4436201

A CHOMCSEMS

Maryiand

Hewiell Packard o
7121 Stangarg Crive
HAMOYVER WD 21076
Tel 301 7967700
ACHCMCSEMS
Hewelt Packarc Lo

2 Choke Cherry Rgag
ROCXYILLE MWD 20850
Tel 13011 948-8370
Telex 710-B28-96B85
ACHCMCSE WP

Massachuseits
Hewielt-Packare Co
32 Hartweil Avenue
(ELIRGTON Ma 02172
Tel 1617 B&1-8960
4 CHCMW.CS.L WP

Michigan
Hewiell-Packard Co
23855 Research Onive
FARMINGTON HILLS, M 48024
Tel {3131 476-5400

A CH.CMCS.EMP
Hewiett-Pacward Co
4326 Cascape Road SE
GRANC RAPIDS. M 49506
Ter (616) §57 1870
CH.CM.CSMS

Minnesota
Rewiell.Packard Co
2025 W Larpeniew Ave
5T PAUL. MN 55113

Ter 1612 644-1100
ACHCMISE W@

Mississippl
mewieti-Packard Co
PO Box 5028

322 N Mart Paza
JACKSON. MS 35216
Ter 16011 982-8363
Ml WS

Missourt
rewell-Pacxatg Co
1133 JOlorago Avenue
KANSAS CITY MO 64137
Tel 16161 763-8000
Tewes 910-77°-2087

A CH M CSEMS
Hewell-Packare Co
524 Execulve Parkway
ST LOUIS, MO 63141

Ter 13141 878-0200

A CHCM CSEMP

Mabraskas
Hewell-Packalo

7101 Mercy Road
Swie 10! iBX Bukaing
OMAMA. NE 6B 106

Ter 1402 392 0948
M MS

Nevada
Hewwell-Packard (o
Swie §-130

5030 Paraaise Bivd
LAS YEGAS Ny 89119
Tel 70207266610
CMMST

Hew Jerseay
Hewiett-Packard Co
Cresial Brogk Prolessionai Bulong
Apyte 15

EATONTOWN. NJ 07724
Te 12011 5421384
ATIMCTET P
meweti-Pacrarg Co

v 20 Cennary Road
PARAMUS NJ 07852
T 207 285 5000
ATHOMCSE WP

O

Rewell Fackars Co

AL New £ngiand Ay Wes!
PISCATAWAY NJ DBB54
Teo2010 9811198
ATHCMCSE

New Mexico
Hewiell-Pacaard Co

PO Box 11634

17300 Lomas Blvd NE
ALBUQUERQUE. N B7 123
Tel 505 292-1330
Teier 910-989- 1185
CHCMCS E MS

New York
Hewietl-Packarg o

5 Computet Drive South
ALBANY. NY 12205

Ter (5181 4581550
Tewax T710-444.4551
ACHCMEMS
Hewlen-Packard Co
9600 Main Sireet
CLARENCE NY 14031
Tel (7161 758-862)
Telex 710-523-1893
TH

Hewiell-Packarg Co
200 Cross Xeys Office
FAIRPORT NY 14450
Tel 17181 223-9950
Teiex 510-253-0092
CH.CM.CSE MS
Hewiel-Packard Co

Ng 1 Peansylvana Plaza
SEIn Floor

341n Sireet & 81h Avenuwe
NEW YORK NY 10119
Tel 1212197 1-0800
CHEMCSE" M"
Hewlell-Packarg Co
5858 Easl Molloy Roao
SYRACUSE NY 13211
Tet (315)455.2486
ACHIME MS
rewiet-Facxard Co

3 Crossways Pafe Wesl
wOODBURY, NY 117G7
Tel 151519210300
Tewes 5102272183
ACHOM IS EMS

North Carolina
Hewieli Packara Co

P { Hox 13579

2905 Guess Road 127705
DURMAM. NC 27704

Ve (815 4718466
Y|

Hewleit-Packatd Do
5605 Rpanne Wway
GREENSBORQ NC 27409
Ter 1379, 852 1800
ATHIMCSZMS

Ohio
Hewletl-Packard Co
3920 Catver Road
CINCINNAT! DH 45242
Tel (£131891-9870
CHOM.CS MS
Hewiell-Packard S0
€500 Sprague Road
CLEVELAND OM 24130
Ter 1216] 243-7300
Taen B1G-423-9430
ACHIMCISEMS
newell-Packars Co
362 lrupoer Ave
COLUMBUS Ih 43229
Tel B14. 436 41
CHIMISE"



<]
@

SALES & SUPPORT OFFICES

Arranged alphabetically by country

QOnio {Con't)
newiel' Pacrarg Co
330 Progress Ra
NAYTON OM 4544%
T.. 1513 B59 8202
CHOME" MS

Oklahoma
Hewtetl-Packare Co

e C Bor 366

*503 W Gore Bvg | Sute 52
LAWTON OX 72302

Tel 1405) 248-4248
newiet-Packarg Co

P 3 Bor 32008

304 N Menoan Avenue Suie A
OKLANOMA CITY, OK 73107
Te! 1405 946-5499

A" CHOME" MS
Hewlelt-Pacxard Co

Sute 121

9920 E 42na Stiesl

TULSA, OK 74145

Ter 1918) 665-3300

AT CHEMCS M®

Qregon
Heweti-Packard Co

1500 vakey Fiver Drive, Swile 330
EUGENE. DR 97401

Tei 1503) 683-8075

9

Hewietl-Packatd Co
§255 5 W Proneer Court
WILSONYILLE, OR 97070
Tel (503) 682 8000
ACkOMCSE" MS

Pennayivania
Hewietl-Pacuard Co

102 Bih Avenue

xing of Prussia nousinal Park
KING OF PRUSSIA. PA 19406
Tel 1215} 265-7000

Telex 510-660-2670
4.CHOMCS E.WP
Hewsetl-Pacxarc Lo

11t Jea Drve
ATTSBURGH, PA 15218

Ter 14123 782-0400

4 CHCM CSE WP

South Carolina
rewiell-Packard Co

© 0 Box 6442

594 1.0 N Trennoim Road
COLUMBIA, SC 25260

Ter 1803) 782 6483

CH CWLEMS
rewiell-Packarg Co

814 waoe mampton Bivg
Sare 10

GREENVILLE SC 29609
Tel 18035 2320917

Tennessee
Hewlert-Packart Lo
PO Box 22490

224 Peters Road
Sute 102
EWOIVILLE, TN 37922
Ter 1615681237
4" CHIMNMS
rewet-Packard Co
3070 Duectors Row
MEWAHIS TH 38131
Te 13001 ME-B37Q
A CHCM MS
ewell-Pacxart Co
Saate *Q3

478 Cragreac Sireel
MASHYILLE. TN 37204
Te 1615 3839138
MM

Texas
Hewiell-Packard Co
Suite 310w

7BOO Shoaicteex Bivd
AUSTIN TX 78757

Ter (5121 4589-3143

IME
rewietl Packard Co
Sue C 110

4171 NOrIn Mesa

EL PASO TX 798902
Ter 1915, 533-3555
CHOME WS
sewielr-Packard Co
5020 Mark v Parkway
EORT WORTH, TX 76106
Ter {B175 625-6361
jor ¥ R
Hewlel!-Packarg Co
FC Box 42816
10535 Harwn Sireet
HOUSTON. TX 77036
Ter (713} T76-6400
A CH.CMCSEMP

Hewiell-Packare Co
3309 B7n Siresl
Sule 24

LUBBOCK. TY 74413
Tei (ROBI 795-4472
M

Hewielt-Packarg Co

F O Box 1270

330 £ Campbed Ra
RICHARDSON. TX 75081
Tel {214)231-6101
ACHCM.CSE WP
Hewsell-Packare Co
20% Bily Miched Road
SAN ANTOMIO. TX 78226
Tel 1512) 4348241
CH CM C3.E M8

Utah

Hewiell-Packard Co
3530w 2100 South Slieel
SALT LAKE CITY. UT 84119
Tel (B0 6741700

& CHIM.CSE M5

Yirginia

Hewiett-Packarg Co

P { Borx 9668

2914 hungary SDing Roac
RICHMIONO. V& 23228

Tel (BO4) 2B5- 3431

AR CMCS.EMS
Hewietl-Packarg Co

PO Box 4786

3110 Peters Cieek Road N W
ROANOKE, vA 24015

Tei [703) 563-2205
CHEME""
Hewient-Packard Co

RO Box 12778

5700 Thrsion Avenue
Supie 11

VRGN BEACH, VA 23455
Tel (BO4) 460-2471
Ch.Ci MS

Washington
Mewhet-Packare Co
5815 SE 3Th Sweer
RELLEVUE. WA GB006
Ter {2061 543-4000

A CHOMCSEMP
mewwetl-Packard Co
Sule A

738 Normh krgonne Road
SPOKANE Wi 99206
Te 15091 922-7000
CHIMCS

West Virginia

Hewiell Pacxarg Co

4604 Maclomie Ave SE
CHARLESTON, Wy 25304
Tel 13041 925-0492

A TM MS

Wisconsin

Rewietl Packard Go

‘50 S Sunny Slope Road
BROOKFIELD. Wt 53005
Tel |414; T84 -BROD
ACHCMCSE" WP

URUGUAY

Papic Festanao SAC e
Averwaa itasa 2877
Casdia oe Cotrep J70
MONTEVOEQ

Ter 8C-2586

Teter Pubac Boomn 901
A CMEM

Gusliermo Kraft 0sl Lruguay 5 A
Ay Lib Brg Gral Lavases 2083
WONTEVOED

Tei 234588 234808, 208830
Tewx 6245 ACTOUR LY

F

U.5.5.R.

Hewiell-Packard Co
Repsesentaive Otfice
Pokrovsxy Bivd 4/17 K¥12
WOSCOW 101000 Ted 294-2024
Tewer 7825 MEWPACK SU

YENEZUELA
Hewieh-Packard oe venezuea ( A
Apartado 50933

3A Tiansversal Los Ruces Nofte
Eamcio Segre

CARACAS 1071

Tet 239-4133

Teiexr 25145 HEWPACK
ACHCSEMSP

YUGOSLAVIA

Iskra Commesce-Rapresentaion of
Hewier-Packare

Sava Centar Dewgaces 30
Adwenitsy Popovica §

11170 BECGRAD

T 638762

Tewerx 12042 12322 vl SAv CEN
1skra-Commerte-Representanon of
Hewiet!-Packarg

Xoprsks 46

£ 1000 LAALIANA

Tei 321674 315879

Tadex

ZALRE

Computer & INOUSIral Enguneenng
25 Averus 0f 4 AShCE

8F 10-978

Knsnasha vlare

GOMEE

Tet 32063

Tews 271-457 SGEKN ZR

CHES

ZIMBABWE

Fund Techrecai Sawes
45 Ko Roso North
£ B 3458

SALSBLRY

T 705 231

Tewex 4127 RH
CEMF

FOR COUNTRIES AND
AREAS NOT LISTED:

CANADA

Ontarlo

Hewielt-Pacxarg (Canada) Lio
6877 Goreway Drive
MISSISAUGA. Ontano LAY 1MB
Tel 141615788430

Telex 610-482-4246

EASTERN USA
Maryland
Hewielt-Packard Co
4 Chpke Cherry Road
Apcaviie. MD 20850
Tet (3011 258-2000

MIDWESTERN USA
llinois

Hewlell-Packato Co

5201 Tokywew Drive
ROLLING MEADOWS, & 60008
Tel {312) 255-9800

SOUTHERN USA
Georgia
Hewetl-Pacxard Co

PO Box 105005

450 Imerstate N Parkway
ATLANTA, GA 20339

Tel 1404) 955-1500

WESTERN LUSA
Calitornia
rewitll-Fackaid Co
3939 Lankersim Bivg
LOS ANGELES, CA 51604
Tel {213) 877 1282

EURQPEAN AREAS NOT
LISTED, CONTACT
SWITZERLAND
Hewietl-Packard S A

7 Fue du Bows-du-Lan

CH- 1217 MEYRWN 2. Switzeriang
Tel 102208381 1)

Telex 27835 npse

Capie HEWPACKSA Geneve

EAST EURQPEAN AREAS
MOT LISTED CONTACT
AUSTRIA

rewlell-Packard Gesmo h
wennsirasse 29

P{ Boxt

41205 YIENNA

Tel 12221 35-16-210

Tees 135823135068

MEDITERRANEAN AND
MIDDLE EAST AREAS
NOY LISTED, CONTACT
GREECE

Hewselt-Packard 5 A
Mecitafranean & Mode Easi
Jperanons

32 xitisaas Ave

Alrina Center

PARADISOS. Amaroyussion

Ter A0B-1741.4

Tew: 21.6588 HPAT GR

ZaDwe HEWPACKSA Alhens

INTERMATIONAL AREAS
NOT LISTED, CONTACT
OTHER AREAS
Hewselt-Packarg Lo
Nlercontnentai HeaoQuarers
3495 Deer Creex Road

PALO MLTQ CA 34304

Te 4751857 1501

Tmer 034 8300

Catee HEWPACK

FOR COUNTRIES AND
AREAS NOT LISTED,
CONTACT:

AFRICA

NORTHERN AND CENTRAL
AFRICA

SWITZERLAND
Hewielt-Packarg S 4

7 Rue ou Bois-ou-Lan
CH-1217 MEYRIK 2. Swilzesiang
Ter 10221 98-96 51

Tetex 27835 hpse

Catie HEWPACKSA Geneve

ASIA

HONG KONG
Hewell-Fackard Asa Lid

BIn Flood. Sun Hung Kai Center
30 marpoi Rd

GPO Box 798

HOKG KONG

Tet 5832 3211

Teiex 66578 HEWPA HY

Cabie HP ASIA LTD hong Kong

EUROPE
EASTERN EUROPE

AUSTRIA
Hewiell-Packara Gesmbh.
Wehhstrasse 29

P QOBox 7

41203 VIEMNA

Tel 12221 35-16-210
Tewex 135823/135068

NORTHERN EUROPE

THE NETHERLANDS
Hewletl-Packard S A
unensiege 478

NL- 1183 AG AMSTELYEEN, The
Nethefiangs

P O Box 399

ML-1:80 AZ AMSTELYEEN. The
Netheriands

Tel 20 437771

SOUTH EASTERN EUROPE

SWITZERLAND
Hewiell-Packarg S A

7 Rue gy Bors-ou-Lan

CH-1217 MEYRIN 2, Swizertand

Tel (022) 9B-96-51

“eiex 27835 hpse

Lapie HEWPACKSA Geneve
‘Jttices in Ine Wong Trage Ceniet)

MEDITERRANEAN AND
MIDDLE EAST

GREECE

Hewsell-Packard § &
sdegierianean ane sddle £ast
Jperanons

Alnna Cenire

32 Kifissias Ave
Amaroussion, ATHENS Greece
Tel BOB-0359 BOS-0429
Teiex 27-£58B

Zabe HEWPACKSA Athens

OTHER INTERNATIONAL
AREAS
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