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HEWLETT
(bﬁ] PACKARD
SAFETY SUMMARY

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

GROUND THE INSTRUMENT

To minimize shock hazard, the instrument chassis and cabinet must be connected to an 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
power cable meet International Electrotechnical Commission (IEC) safety standards.

DO NOT OPERATE IN AN EXPLOSIVE ATMOSPHERE

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

KEEP AWAY FROM LIVE CIRCUITS

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

DO NOT SERVICE OR ADJUST ALONE

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

DO NOT SUBSTITUTE PARTS OR MODIFY INSTRUMENT

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

DANGEROUS PROCEDURE WARNINGS

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

l WARNING I

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




SAFETY SYMBOLS

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

NOTE:

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

Indicates dangerous voltage (terminals fed from the interior by
voltage exceeding 1000 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 installation
(operating) manual, and before operating the equipment.

Frame or chassis terminal. A connection to the frame (chassis) of
the equipment which normally includes all exposed metal struc-
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 to an
operating procedure, practice, condition or the like, which,if not
correctly performed or adhered to, could result in damage to or
destruction of part or all of the product.

The NOTE sign denotes important information. It calls attention
to procedure, practice, condition or the like, which is essential to
highlight.
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SECTION |
GENERAL INFORMATION

1-1. INTRODUCTION.

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

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).

1-4. 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 publication. The Microfiche package includes the
latest Manual Changes supplement and all pertinent Service Notes.

1-1
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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.

1-2

3586 OPERATING 3586 SERVICE MANUAL | 3586 SERVICE MANUAL
MANUAL VOLUME 1 VOLUME 11
Section Topic Section Topic Section Topic
I General v Performance VIII Service
Information Tests
II Installation \Y% Adjustments
I11 Operation VI Replacement
Parts
VII Backdating

1-6. This section contains general information about the Model 3586 A/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 3586A/B/C.

1-8. The 3586A/B Selective Level Meter is designed for use in the design, manufacture, in-
stallation, and maintenance of Frequency Division Multiplex (FDM) systems and for general
purpose wave analysis and frequency synthesis. The 3586A is available to meet the needs of
C.C.I.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 S0Hz to 100kHz.

1-10. The Transmission Impairments Option 003 allows the user to quickly troubleshoot
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 include 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.

1-11. Synthesizer accuracy and resolution is made possible with a fractional-n synthesized
local oscillator. 0.1Hz resolution and +1 x 10~ 5/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.
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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 10MHz 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
Fraquency Range And Signal Inputs:

Signal Input 3586A 35868 3586C

756Q/500/10kQ Unbalanced 200 Hz to 32.5 MHz
1240 Balanced 4 kHz to 10 MHz
1350 Balanced 4 kHz to 1 MHz
1500 Balanced
60019/ Bridged |

10

The 509, 750, 10 kQ, 1249, 1352, 150Q and 600% inputs are usable over wider frequency ranges than specified.

Frequency Resolution:
0.1Hz

Center Freguency Accuracy:
+1 x 10 5/year, (+2 x 10~ 7)/year with option 004

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

Frequency Display:
9 digit LED
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Table 1-1. 3586A/B/C Performance Specifications (Cont'd).

SELECTIVITY

3dB Bandwidth, +10%:

3586A (CCITT) 3586B (No. American) 3586C (General)
Standard Option 003 Standard Option003 Standard
20Hz 20Hz 20Hz 20Hz 20Hz
400Hz 400Hz 400Hz 400Hz 400Hz
1740Hz* 3100Hz 2000Hz** 3100Hz 3100Hz
- Psophemotric - C-Message
Noise Weighting Noise Weighting

Psophometric Equivalent Noise Weighting Filter.
** C-Message Equivalent Noise Weighting Filter.

Adjacent Channel Rejection:
75dB minimum at + 2850Hz, 3100Hz BW; + 2500Hz, 2000Hz BW; + 2350Hz, 1740Hz BW.

Carrier Rejection:

Bandwidth | 60db Points (Max) 400Kz Bandwidth 60dB Rejection:

3100Hz + 1850Hz + 1100Hz
0
3(7)28:: i 1230:; 20Hz Bandwidth Rejection:

30dB, +45Hz; 60dB, +90H2z

Passhand Flatness:

Bandwidth Flatness Range | Flatnass
3100Hz + 1000Hz +0.3dB
2000Hz + 650Hz +0.3dB
1740Hz + B50Hz +0.3dB
400H2z + 5OHz +0.3dB
20Hz + 3Hz +0.3dB

AMPLITUDE
Measurement Range:

+25 to ~ 120dBm

Note that the specified measurement range is +20 to — 100 dBm.
Amplitude Resolution:

.01dB
Level Accuracy:

10dB auto range, low distortion mode, after calibration (For the 3586C; 750, 502, and 600Q, inputs; below
—80dBm; these specifications apply only when using the 20Hz and 400Hz bandwidths}.

759/50Q Input (3586A/B/C)

+ 20dBm
+.40dB +.20dB +.25dB
Input Level —80dBm
+.95dB +75dB
—100dBm
200Hz 20kHz 18MHz 32.5MHz

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

General Information

1249 Input (3586B)

Level Accuracy:

required when in 10dB autorange.)

dB Below Full Scale | Accuracy Correction

0 to —20dB + .25dB
- 20 to - 40dB + .50dB
-40 to —80dB +2.0 dB

DYNAMIC RANGE

Spurious Responses:

Image Rejection (100-132MHz):
—80dBc

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

> 1600Hz offset; —80dBc
300Hz to 1600Hz offset; — 75dBc

Residual Spurious Signals:

>350Hz, —115dBm {— 110dBm for a 35686C)
<360Hz, —100dBm (—95dBm for a 3586C)

+20dBm
+.60dB +.50dB +.35dB +.50dB
Input Level -80dBm
+1.0dB +.756dB +1.0dB
-100dBm
4kHz 10kHz 50kHz 5MHz 10MHz
1500 input (3586A) or 135% Input (3586B)
+20dBm
+.50dB +.356dB
Input Level - 80dBm
+1.0dB +.75dB
- 100dBm
4kHz 10kHz 50kHz 1MHz
600Q Input (3586A/B/C)
+ 20dBm
+.35dB
Input Level —80dBm
+.75dB
—100dBm
100Hz 108kHz

100dB Range (after calibration); add correction to 10dB auto range accuracy for dB below full scale. (Not
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Table 1-1. 3586A/B/C Performance Specifications (Cont'd).

Distortion:

Harmonic Distortion:

Intermodulation Distortion:

Wideband Power Accuracy:

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, 75dB below full scale {(78dB for the 3586C)

After calibration, 100dB auto range, averaging on, —45 to + 20dBm;

|

70dB below full scale (- 75dB for the 3586C), > 4kHz on 75Q and 600 inputs, Low Distortion Mode.

SIGNAL INPUTS

Model

Impedance

Frequency

+ 2.0dB +1.0dB +2.0dB
200H:z 20KHz 10MHz 32.5MHz
Noise Floor (Full Scale Setting -35 to —120dBm, AVE On Low Distortion Mada):
Fraquency Input Bandwidth Noise Level
-116dBm
1740Hz,2000Hz, or 3100Hz {(—114dBm for a 3586C)
100kHz to 32.5MHz 759
400Hz or 20Hz —120dBm
2kHz to 100kHz 75Q,6000 All —105dBm
1740Hz,2000Hz, or 3100Hz - 116dBm
100kHz to 10MHz 124Q
400Hz or 20Hz - 120dBm
1740Hz,2000Hz, or 3100Hz —116dBm
100kHz to 1MHz 1356Q,150Q
400Hz or 20Hz —120dBm
10kHz to 100kHz 124Q,13680,150Q All - 105dBm

The noise floor for full scale settings of — 30 to + 25dBm will be 80dB below full scale for > 100kHz,
or 60dB below full scale for < 100kHz. For the 35686C, the noise floor for full scale settings of — 30
to +25dBm will be 75dB below full scale for >100kHz, or 55dB below full scale for < 100kHz.
These specifications do not apply to the 3586C’s 50 input.

Mating Connector

3586A

75 ohms unbalanced

150 ohms balanced

600 ohms balanced

200Hz to 32.5MHz
4kHz to 1MHz

100Hz to 108kHz

BNC

Siemens 3-prong 9 Rel-6AC

35868

75 ohms unbalanced
124 ohms balanced
135 ohms balanced
600 ohms balanced

200Hz to 32.5MHz
4kHz to 10MHz
4kHz to TMHz

100Hz to 108kHz

WECO 439/440A
WECO 443A
WECO 241A
WECO 310

(See Table 8-15
of Service Manual.)

3586C

50/75 ohms unbalanced
600 ohms balanced

200Hz to 32.5MHz
100Hz to 108kHz

BNC

Dual Banana Plug, O.

75 inch spacing

1-6




Model 3586A/B/C General Information

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

Return Loss:

Input Return Loss
500/75Q 30d8
1249 20dB 25dB 30dB
1350/150Q 20dB 25dB 30d8
6000 25dB : :
T T T T T
50Hz 4kHz 6kHz 10kHz 108kHz 1MHz 5MHz 32.5MHz
Balance:
input Frequency l Balance
124Q 10kHz to 10MHz - 36dB
135Q or 1500 10kHz to 1MHz - 36dB
6000 50Hz to 108kHz -40dB

DEMODULATED AUDIO OUTPUT

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

Output Level:

0OdBm into 600Q at full scale, adjustable
Output Connsctor:

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

Level 0dBm at 10kHz, +.5dB
Flatness 200Hz to 32.5MHz, +.5dB

TRANSMISSION IMPAIRMENTS OPTION D03
Adds transmission impairment measurement capability to standard instrument. Measures phase jitter, noise
with tone, single level impulse noise and weighted noise at voice channel and carrier frequencies. 3100Hz
channel filter and C-message or psophometric weighted noise filter replaces the standard 2000Hz 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
960-1060Hz tone in the demodulated output. Meets BSP 41009 and CCITT recommendation 0.91.

Demodulated Tone Frequency: Accuracy:
960 to 1060Hz +{10% + .5° p-p)
Input Signal Level: Residual Phase Jitter:
< 30dB below full scale, —65dBm minimum <.5° p-p (50kHz to 32.5MHz)

Frequency Response:

20 to 300Hz
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Table 1-1. 3586A/B/C Performance Specifications (Cont'd).

Waeighted Noise Filters:

Psophometric weighting filter (3586A) complies with CCITT Recommendation P.53 and C»mess_agp
weighting fiiter (3586B) complies with BSP 41009 response. When the noise weighting filter is enabled it is
superimposed on the 3100Hz channel filter response.

Accuracy:
In addition to full scale accuracy, after calibration
800Hz (Psophometric, 3586A):
+0.5dB
1004Hz (C-Message, 3586B):
+0.5dB
Impulse Noise:
An impulse noise measurement can be made in a voice channel up to 32.5MHz. Meets BSP41009 or CCITT

Recommendation 0.71. Used with 10db auto range only. The notch filter is automaticaily inserted, measure-
ment can be made with or without a 1000Hz tone present.

Counting Rate of Impulse Noise:
3586A (CCITT):
125ms/count, + 5%
35868 (No. American):
143ms/count +5%
Threshold Accuracy:

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

Notch Filter Rejection:
(Enabled during Noise with Tone and Impulse Noise measurements, Filter Response meets BSP41009.)
50dB minimum, 995 to 1025Hz.

GENERAL
Operating Environment

Temperature:
0° to 55°C

Relative Humidity:
95%. 0° to 40°C
Altitude:
< 15000 ft.
Storage Temperature:
~40°C to 756°C
Storage Altitude:

=< 50,000 ft.
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Table 1-1. 3586A/B/C Performance Specifications (Cont'd).

Power:

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

23Kg (50 Ibs) net; 30Kg(65 Ibs) 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.

124Q Return Loss Coupler (3586B Only) 5061-1136
124Q Return Loss Coupler (3586B with opt. 001 only)| 5061-1137
150 Return Loss Coupler (3586A only) 5061-1135
Service Spare Parts Kit 03586-68701
Product Support Package 03586-69800
Accessory Kit 03586-84401

This kit consists of:

(2) Extender Boards (44 pin) 03586-66590

(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 III required to prevent damage to the instrument. To ensure the safety
of the operating and maintenance personnel 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 model and

the options.

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

3586A (CCITT)

35868 (North American)

3586C {General Purposs)

Impedance:

Connectors:

Bandwidth:

Option 001

Option 002

Option 003

Option 004

760 Unbalanced
10kQ||50pf
Bridged (600()
1500 Balanced
6001} Balanced

750, 10kQ: BNC
1500, 600% Bridged:
Accepts Siemens 3-prong 9 Rel

20Hz

400Hz

1740Hz

{Psopho Equiv. Noise)

Siemens Connector
75Q, 10k$:
Accepts Siemens 1.6/5.6mm

No Option 002

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

High Stability Frequency Refer-
ence

75%Q Unbalanced
10kQ2||50pf
Bridged (600Q)
124Q Balanced
13512 Balanced
600Q Balanced

75Q, 10kQ: Accepts Weco 439A
or 440A
1249Q: Accepts Weco 443 at
12.7mm (0.5 in) Spacings
135Q: Accepts Weco 241A,
16mm (.625 in) Spacings
6000, 600Q Bridged:
Accepts Weco 310 Plug

20Hz

400Hz

2000Hz

(C-Message Equiv. Noise)

Weco Connectors

75Q, 10kQ: Accepts Weco 358A

1249Q: Accepts Weco 372A at
16mm (.625 in) spacing

Bandwidth 1740Hz for psopho-
metric wtd. equivalent noise
(replaces 2000Hz).

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

High Stability Frequency Refer-
ence

502 Unbalanced

750 Unbalanced
10kQ||pf(50Q or 75Q)
Bridged (600Q)

600Q Balanced

500, 75Q, 10kQ: BNC

600Q, 6002 Bridged:
Banana

20Hz
400Hz
3100Hz

No Option 001

No Option 002

No Option 003

High Stability Fre-
quency Reference
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SECTION 1l

INSTALLATION
2-1. INTRODUCTION.

2-2. This section contains installation instructions for the Model 3586A/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
—Turn-On Procedures

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

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

2-3. INITIAL INSPECTION.

2-4. This instrument was carefully inspected both mechanically and electrically before ship-
ment. It should be free of mars or scratches and in perfect electrical 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 I'V 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 Hewlett-Packard Office. Keep the shipping materials
for the carrier’s inspection. A list of -hp- Sales and Service Offices is given at the back of

this manual.
I WARNING l

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.

FCAUTION ¢

AAAAAAAAAAN,

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-panel line
FUSE holder (See Paragraphs 2-24 and 2-25).

Installation
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2-2

2-6. The Model 3586A/B/C requires a single 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.

250V 250 v 250V 250 v
OPERATION OPERATION OPERATION OPERATION

& < o

PLUG": SEV 1011.1968-245607

T
N ; \x
K?@/

PLUG*: CEE7-V11 PLUG*": CEE22-V1 PLUG*: DHCR 107 TYPE 12
CABLE*: HP 8120-1692 CABLE™: HP 8120-1860 CABLE*: HP 8120-2956 CABLE*: HP 8120-2104
126V - 6A*" 250V 250V 250 V- 6A"" 126 V- 6A"*
GPERATION OPERATION

\\Q\%
e

PLUG®: NEMA 1 15P PLUG*®: NZSS 198/AS C112 PLUG": BS 1363A PLUG*: NEMA G-15P PLUG*: NEMA 5-15P
CABLE": HP 8120-0884 CABLE": HP 8120-0696 CABLE": HP 8120-1703 CABLE": HP 8120-0698 .CABLE*: HP 8120-1521

STD-B-4195 (Rev.) *The number shown for the plug is the industry identifier for the plug only.

The number shown for the cable is an HP part number for a complete cable including the plug.
* *UL listed for use in the United States of America

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

ground connection.
| WARNING l

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

Model 3586A/B/C




Model 3586A/B/C Installation

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

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

2-11. ENVIRONMENTAL REQUIREMENTS.

l WARNING l

To prevent potential electrical or fire hazard, do not expose equip-
ment to 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 ......... ..o iiiiiiiiiininaan.. =95%
Altitude . .. ... o < 4600 metres (15,000 ft)
Magnetic Field Strength . .. .......... ... ... ... =< 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 should 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 cleaned 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 thermal cutout occurs,
check for fan stoppage, clogged fan ports 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°F to + 158°F)
Relative Humidity ........... ... ... it < 95%
Altitude . ...... .o i < 15,300 metres (50,000 ft.)

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

23
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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.

INSTRUMENT SUPPORT RAILS STANDARD SLIDE KIT

-hp- Part No.

P {Two Required)
1494-0018

-hp- Part No.
. 12679-20001

SN
/ *See CAUTION following paragraph 2-22.
PLASTIC TRIM * *
HANDLE KiT, BENCH OPERATION RACK MOUNT FLANGE KIT RACK MOUNT FLANGE/FRONT HANDLE KIT
-hp- Part No. -hp- Part No. -hp- Part No.
5061-0090 5061-0078 5061-0084

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

Model 3586A/B/C
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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 to
rack mount the -hp-3586A/B using only the front flanges.

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

Description Option -hp- Part Number
Rack Flange Kit 908 5061-0078
Rack Flange

and Front

Handle Com-

bination Kit 909 5061-0084

Standard Slide

Kit — 1494-0018
Standard Tilt

Slide Kit - 1494-0025
Slide Adaptor

Bracket — 1484-0023
Instrument

Support Rails Accessory No. 12679B

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 panel 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.

b S
] BT

71 71 1 T T T+ 17 17 1 71T T T T 1T 1T 1T T 1
80 100 120 140 160 180 200 220 240 260

Volts AC

Figure 2-3. Input Range For Each Line Voltage Switch Selection.
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i 100V i i 120V ! ! 220V i ! 24OV!

Figure 2-4. Switch Positions For Line Voltage 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 Fuse

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

I WARNING l

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 a three-terminal receptacle
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-

tection.

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
1 MHz (e.g. SMHz, 2MHz, 1MHz). 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 MHz
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 to 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.
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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 1 000 000 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.
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Figure 2-5. Turn-On Conditions.

2.29. HP-IB CONNECTIONS".

2-30. The HP-IB connector on the rear of the -hp-3586A/B/C (Figure 2-6) is compatible
with any -hp-10631 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 system 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 Interface 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- 10631 HP-IB Interconnecting Cables.

-hp- 10631

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

o

STD 8 4090

PIN | LINE ;CAUUON}

D101 The -hp-3586A/B/C contains metric threaded HP-IB cable

1

2 Dio2 mountin, i [
g studs as opposed to English threads. Metric

3 D103 threaded -hp- 1063 1A, 8, C or D HP-IB cable lockscrews

4 D104 must be used to secure the cable to the instrument. Iden-

13 DI05 tification of the two types of mounting studs and

14 D106 lockscrews is made by their color. English threaded

15 D107 fasteners are colored silver and metric threaded fasteners

16 D108 are colored black. DO NOT mate silver and black fasteners

5 EOI to each other or the threads of eijther or both will be

17 REN destroyed. Metric threaded HP-IB cable hardware illustra-

6 DAV tions and part numbers follow.

7 NRFD LOCKSCREW LONG MOUNTING STUD SHORT MOUNTING STUD

8 NDAC 1390-0360 0380-0643 0380-0644

9 IFC

10 | sRa -

1 ATN '

12 SHIELD—CHASSIS GROUND

18 P/O TWISTED PAIR WITH PIN 6

19 P/O TWISTED PAIR WITH PIN 7

20 P/O TWISTED PAIR WITH PIN 8 THEiER;‘NS
21 P/O TWISTED PAIR WITHPIN O » |nreona iy
22 P/O TWISTED PAIR WITH PIN 10 GROUNDED
23 P/O TWISTED PAIR WITH PIN 11

24 ISOLATED DIGITAL GROUND

Figure 2-6. HP-IB Connector.
2-8
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Installation

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 will not function pro-
perly in the TEST mode.

REM/TRK - In the REMOTE position, this switch enables the instru-
ment to be remotely controlled via th HP-IB. In the TRK position, the
instrument can control a separate tracking generator via the HP-IB.
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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
your 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-
available materials:

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 adequate.

¢. 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.

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

Model 3586A/B/C
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SECTION i
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 Measurement 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 typical 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 to 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

1 General Operating Information
2 Selective

3 Wideband

4 Carrier

5 Noise/Demod

6 1010Hz, Tone 800Hz, Tone

1004Hz, 2600Hz

7 ¢ Jitter

8 Noise/Tone

9 Impulse
10 Network Analysis
11 HP-IB

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
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CHAPTER ONE
GENERAL OPERATING INFORMATION

3-1-1. This chapter consists of general operating information, an Operator’s
Operator’s Maintenance. The operating information consists of those aspects o

Model 3586A/B/C

Check and
f 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
Turn On. ... .o e 3-1-4
Error Messages. . ... ..ovvniiinn it it 3-1-6
Store/Recall of Front Panel Configurations............... 3-1-9
Tracking Generator Operation......................... 3-1-11
AUTOmatic CALibration.............cccoviienen... 3-1-13
Operator’s Maintenance. ..............c.oivuienvnnn... 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.

Figure 3-1-2 Figure 3-1-3
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Figure 3-1-1. 3586 Front Panel.
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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
signal being measured. Meter sensitivity is determined
by the current Full Scale Level. The meter range
depends on the RANGE selection {see Paragraph
3-2-68).

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

Overload Annunciator; Flashes whenever the Input
Amplifier is overloaded. If flashing is continuous, either
reduce the input signal level or increase the Full Scale
Level.

Measurement/Entry Display: Displays measurement
results, Entry parameters and messages to the operator.
All measurement data except impulse is presented in
this display. The Offset, Threshold, or Full Scale level is
displayed in place of the measurement results. “'OL’’ or
UL"" in the display indicates that the IF Amplifiers are
overloaded (OL) or underloaded (UL}). CAL is displayed
while the instrument is calibrating. Coded error
messages appear as needed to disclose illegal operation
or instrument failure (see Paragraph 3-1-6).

Itnire Annunniatnre- lnis Il ahale frr tha

@

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 scale level. When Entry is selected, the Full Scale
Level will remain at its last value during Automatic
operation until a 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 levels are selected by
the instrument to provide the best signal to noise ratio
obtainable without overloading. Use AUTOmatic Full
Scale unless there is an established need for the advan-
tages of the Entry mode (see Paragraph 3-1-72).

100dB Range: Selects the entire 80dB operating range
of the instrument’s internal Detector/Logger for the
detection of input signals. This results in reduced ac-
curacy and resolution (.1dB) during selective level
measurements. However, it also results in slightly faster
instrument tuning to most signals. The 100dB range is
selected automatically during Impulse measurements.
The range selection has no effect during Wideband
measurements. Note that the 100dB label for this con-
trol refers only to the scale on the analog meter and not
to the detection range. Use the 100dB Range only when
there is an established need for it.














































































































































































































































































































































