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This manual may contain references to HP or Hewlett-Packard. Please note that Hewlett-
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For example, model number HP8648A is now model number Agilent 8648A.

About this Manual
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8492A

8491A/B

8493A/B

11581A, 11582A, 11583A*

*Attenuator Sets

Model 115814 consists of a 3. 6. 10. and 20 dB Model 8491A in a box
Modet 11582A consists of a 3. 6. 10. and 20 dB Mode! 8491B in a box.
Mode! 11583A consists of a 3. 6. 10. anc 20 dB Model 8492A in a box

Figure 1. 8490 Series Coaxial Attenuators



MANUAL CHANGES

MANUAL IDENTIFICATION

Model Number: HP 11581/2/3A
ATTENUATOR Date Printed: JULY 1981
Part Number: 08491-90065

ABOUT THIS SUPPLEMENT

Use this supplement to correct your manual or to update it for instrument changes that occurred after the manual was
printed.

Some material in this supplement should be substituted for material In the manual. You can either perform the physical
substitution or simply mark your manual with reference to appropriate pages Iin the supplement.

Change Instructlons are arranged in the manual's page-number order. Then, each Instruction is identifled by the word
"Errata” or with a change number. Errata changes relate to all instruments. Instructions with change numbers relate only to
certaln Instruments. These Instruments are identified by serial number or prefix in the following table.

# -- This symbol identifies instructions that are appearing in the supplement for the first time.

Serial Prefix or Number

Make Manual Changes Serial Prefix or Number

Make Manual Changes

. CHANGE INSTRUCTIONS

For HP model numbers 11581A, 11582A and 11583A, option 890

has been incorporated as standard. You will receive with your
instruments printed calibration reports that give the actual attenuation
and reflection coefficient of each port at frequencies from 100 to
18000 MHz, at increments from 100 to 500 MHz.

Page 3, third paragraph,
Change the third sentence from "The reports give the actual attenuation
and reflection coefficient of each port, normally at the same frequencies
as those on the attenuator label” to "The reports include all
information formerly contained in option 890, which is now standard
for these instruments. This includes the actual attenuation and
reflection coefficient of each port, at frequencies from 100 to 18000 MHz.
Increments vary from 100 to 500 MHz. "

NOTE

Manual change supplements are revised as often as necessary to keeg manuals as current and accurate as possible. Hewlett-Packard recommends that you periodically
request the latest edition of this supplement. Free copies are available from all HP offices. When requesting copies quote the manual identification information from
your supplement, or the model number and print date from the title page of the manual.

uo188
. P HEWLETT
a9¢ ("/’ PACKARD

Printed in U.S.A.
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DESCRIPTION

8491A and B, 8492A, and 8493A and B attenuators
are small, light-weight, low-power, 50-ohm fixed
coaxial attenuators. Normal attenuation values
are 3, 6, 10, 20, 30, 40, 50, and 60 dB. The attenu-
ators cover broad frequency ranges with uniform
attenuation and excellent phase linearity. Power
handling capacity is two watts, average. Each
attenuator is tested with an Automatic Network
Analyzer for attenuation, and a plot of actual
attenuation values is stamped on the metallic
label attached to the body of the attenuator.

Model 8491 attenuators have Type N connectors,
one male and one female. The A and B designa-
tions signify frequency range — A for dc to 12.4
GHz, and B for dc to 18 GHz. Model 8492A attenu-
ators have precision 7-mm APC-7 connectors, and
coverdcto 18 GHz. The Model 8493A/B attenuators
have SMA 3-mm connectors and cover the same
frequency ranges as the Model 8491A/B. Attenu-
ators having the dc to 12.4 GHz frequency range
are supplied with calibrations at dc, 4, 8, and 12
GHz. Attenuators covering dc to 18 GHz are sup-
plied with calibrations at dc, 4, 8, 12, and 18 GHz.

Models 11581A, 11582A, and 11583A are boxed,
four attenuator sets. Each set consistsofa 3, 6, 10,
and 20-db attenuator, and includes a calibration
report on each attenuator. The reports give the
actual attenuation and reflection coefficient of
each port, normally at the same frequencies as
those on the attenuator label. The reports also
include the accuracy of the calibrations and
certify traceability to National Bureau of Stand-
ards. The 11581 A Attenuator Set contains 8491A
attenuators, the 11582A set contains 8491B at-
tenuators, and the 11583A set is comprised of
8492A attenuators. Figure 1 (page 2) shows the
three models of attenuators and one boxed set. The
other boxed sets are similar.

INITIAL INSPECTION
Mechanical Check

If damage to-the shipping carton is evident, ask
that the carrier’s agent be present when the instru-
mentisunpacked. Inspect the parts for mechanical
damage, such as scratches or dents. Also, check
the cushioning material for signs of severe stress.

Electrical Check

The electrical performance should be verified as
soon as possible after receipt. Refer to Operator’s
Check or to Performance Test under MAINTE-
NANCE.
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Claim for Damage

If any unit is mechanically damaged or fails to
meet specifications upon receipt, notify the carrier
and your nearest Hewlett-Packard office immedi-
ately (alist of offices is at the end of this manual).Re-
tain the shipping carton and the padding material
for the carrier’s inspection. The HP office will
arrange for repair or replacement without waiting
for the claim against the carrier to be settled.

REPACKAGING FOR SHIPMENT
Using Original Packaging

The same containers and materials used in factory
packaging can be obtained through the HP offices
listed at the end of this manual.

Using Other Packaging

If it is desired to return an attenuator without a
case, the following general instructions should be
used for repackaging with commerically-available
materials.

a. Wrap attenuatorin heavy paper or pastic; (if
shipping to a Hewlett-Packard office attach a tag
indicating the type of service required, return ad-
dress, and model number).

b. Use a strong shipping container.

c. Useenoughshock-absorbing material (3to4
inch layer) around the attenuator to provide a firm
cushion and prevent movement inside the container.

d. Seal the shipping carton securely.

e. Marktheshipping carton FRAGILE to assure
careful handling.

Policy on Returning Attenuator for Warranty

“Bad Contacts” attenuators are returnable under
warranty while “Burned Out” attenuators are not.
These terms are defined as follows:

“Bad Contacts”: Attenuation is within specifi-
cations at 8 GHz or higher; attenuation is at
least 3 to 5 dB higher than specification at dc
and 1 kHz.

“Burned Out”: Attenuation is at least 3to 5 dB
higher than specification at dc and entirerated
frequency range.

This policy applies to all attenuators under
warranty and does not affect the fact that the
model 8492A is the only repairable attenuator.
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Table 1. Specifications

8491A and 8493A 4 8491B and 84938 ¢ 8492A L
Frequency Range DC to 12.4 GHz DC to 18 GHz DC to 18 GHz
Attenuation Accuracy 3 DC-12.4 GHz 12.4-18 GHz DC-12.4 GHz 12.4~18 GHz
3d8 +0.3dB 0.3 dB £0.4 dB +0.3 dB +0.4d8
6 dB +0.4d8 +0.4d8 £0.5dB +0.44d8B +0.5 dB
10 dB +0.6d8 +0.6dB +0.6 dB
20 dB 0.6 dB £0.6 4B | +1d8 +0.6.dB :1dB
30 dB +1dB +1dB +1dB
40dB4 +1.5d8 +1.5dB +1.5dB
50 dB 4 +1.5dB +1.5dB +1.5dB
60 dB 4 +2dB +2dB +2d8
SWR DC-8 GHz 8-12.4 GHz DC-8 GHz | 8-12.4 GHz 12.4-18 GHz | DC-8 GHz | 8-12.4 GHz 12.4-18 GHz
3dR 1.25 1.35 1.25 1.35 1.5 1.2 1.3 15
6 dB 12 1.3 1.2 1.3 1.5 1.2 13 1.35
1048 1.2 1.3 1.2 13 1.5 1.15 1.25 13
20 d8 1.2 13 12 1.3 1.5 1.15 1.25 13
30dB 1.2 1.3 1.2 1.3 1.5 .15 1.2 1.3
40 dB 4 1.2 1.3 1.2 1.3 15 115 1.5 1.35
50 dB 4 1.2 13 1.2 1.3 15 1.15 1.25 1.35
60 dB 4 1.2 1.3 1.2 1.3 L5 L15 1.25 1.35
Calibration Frequencies DC, 4, 8, 12 GHz DC, 4, 8, 12, 18 GHz DC, 4, 8, 12, 18 GHz
Maximum input Power 2Wavg, 100 W pk 2 Wavg, 100 W pk 2 Wavg, 100 W pk
Connectors (50 Q) 8491A: Type N1 8491B: Type N1 APC-73
8493A: SMA2 8493B: SMA 2
Dimensions: In. 8491A: 2-7/16 x 13/16 dia. 84918: 2-7/16 x 13/16 dia. 2 x 13716 dia.
o ’ogrx2l 67x 21 70 % 21
8493A: 1-9/16 x 1/2 dia. 8493B: 1-9/16 x 172 dia.
0x13 4013
Weight: net
8491A: 1109 {4 0z7) 84918. 110 q ¢4 oz} 110 g 4 02)
, 8493A: 30g (loz) 8493B: 309 (1 oz) )

' Mate with MIL-C-71 and MIL-C-39012 connectors.

2 Miniature SMA type.

3 Amphenol RF Division, Danbury, Connecticut, 06810

140, 50, 60-dB Attenuation not available in Models 8493A and 8493B.

s Option numbers same as attenuation values; e.g. Option 003 for 3 dB, Option 006 for 6 dB, Option 010 for 10 dB, etc.
Option 890 Calibration Data provides a hard copy of the transmission and reflection data as tested on a Hewlett-Packard
Automatic Network Analyzer, Model 85428.

ATTENUATOR SET:

11581A (FOR 8491A) INCLUDES 3, 6, 10, 20 dB VALUES,
11582A (FOR 8491B) INCLUDES 3, 6, 10, 20 dB VALUES,
11583A (FOR 8492A) INCLUDES 3, 6, 10, 20 dB VALUES,

ACCURACY OF INSERTION LOSS MEASUREMENTS (S21.512) ACCURACY OF REFLECTION COEFFICIENT MEASUREMENTS {S11.522)

Attenuation oc 4—12 GHz 12—18 GHz Model LEFT RIGHT
3ds +0.01dB +0.06 dB +0.11dB Number 4—12GHz 12—18GHz 4—12GHz 12—18 GHz
6dB +0.01 dB +0.07 dB +0.11 dB 11581A +.006 — +.006 —
10d8B +0.01 dB +0.07 dB +0.12 dB 11582A +.006 +.010 +.006 +.006
20dB +0.01 dB +0.08 dB +0.13dB 11583A +.006 +.006 +.006 +.006
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OPERATOR’S CHECK
DESCRIPTION:

The attenuator is driven from a 50-ohm signal source at 1 kHz. The output level from the
attenuator is detected by a narrow-bandwidth voltmeter (that is, the SWR Meter). A reference
level is set up on the detector using a through connection in place of the attenuator. The
attenuator is then inserted and the change in the detector level noted. This checks the low
frequency accuracy of the attenuator.

NOTE

The SWR meter used in this check is calibrated for a square-law
detector and therefore the range changes and errors (read in dB)
are twice that indicated by the meter.

PROCEDURE:

1. Connect equipment as shown below except remove the attenuator and connect the
adapters directly together.

2. Set test oscillator to 0.3 Vrms at 1 kHz.

3. Set SWR meter range to 2 dB (expanded) [or for the 3 dB, 6 dB, and 10 dB attenuators to
10 dB (expanded)] and adjust its bandwidth to center of adjustment range. Fine tune
oscillator frequency to obtain maximum meter indication. Adjust the oscillator output to
obtain the SWR meter reading in the table below.

4. Connect the attenuator into the system, adjust the SWR meter range switch as listed
below, and verify that SWR meter indicates within limits shown.

HP 415¢
1657 OSCILLATOR i et
o) =30
@ )o Q .o
o 2 °3 4 0 0°©
QUTPUT ATTENUATOR J INPUT

o — A

ADAPTOR ADAPTOR

SWR Meter Meter indication (dB)
Attenuation {dB) Range (dB) Minimum Actual Maximum
0 (System Cal) 2 (or 10)* Set to 0.5
(or 0.0)*
3 10 1.35 1.65
6 12 0.85 R 1.15
10 14 0.75 - 1.25
20 12 0.25 - 0.75
30 16 1.00 - 2.00
40 22 -0.25 - 1.25
50 26 0.75 S 2.25
60 32 -0.50 1.50
*Set SWR Meter range to 10 dB and power level to 0.0 dB for 3 dB, 6 dB, and 10 dB Attenuators
only.

Figure 2. Operator’s Check
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Figure 3. Type N Connector Dimensions
OPERATION These attenuators are not only flat in frequency

¥
The Model 8491A/B Type N connectors mate with
all Type N connectors whose dimensions conform to
MIL-C-71B and MIL-C-39012. DO NOT mate with
HP 0.071” pin male connector. Damage will result.
See Figure 3 for connector dimensions.

The Model 8492A has APC-7* connectors which
mate with other APC-7 connectors. These connectors
are sexless and any APC-7 connector will mate with
any other APC-7 connector. Load limits for these
connectors are given in Figure 5. These load limits
are given by the connector manufacturer and must
not be exceeded in any case. See Figures 6 and 7 for
instructions and recommendations concerning the
use of APC-7 connectors.

The Model 8493A/B has a male SMA jack on one
end and a female SMA on the other. These connec-
tors mate with the opposite sex SMA connectors.
(See Figure 4 for dimensions.) These connectors
will support the weight of the Model 8493A/ B but
they should not be subjected to additional weight
or torque.

With any of these attenuators do not depend upon
the attenuator itself to bear any force. The units
the attenuator is connected to should bear their
own weight and force. Figure 5 gives the load
limits permitted with 8492A attenuators. The at-
tenuators are bidirectional, i.e., thesignal may be
inserted from either end.

*Amphenol RF Division, Danbury, Conn. 06810

but in addition, their phase response is quite
linear. Linear phase response makes the attenua-
tors suitable for precision pulse work which re-
quires not only constant attenuation over a wide
bandwidth, but also constant group delay.

OPERATOR'’'S CHECK

The operator’s check is supplied to allow the
operator to make a quick check of the instrument
prior to use or if a failure is suspected.

THEORY

Precision silkscreening and semi-automated thin-
film deposition are employed in the manufacture
of the coaxial attenuators. Silver input, output,
and ground electrodes are silkscreened onto the
dielectric substrates. Then the cards are loaded
into special fixtures and aligned under a micro-
scope to make certain that theresistive film will be
deposited in the right places.

Next, the fixtures containing the cards are placed
in a vacuum chamber and a thin film of resistive
material is evaporated onto them. The process is
precisely controlled. Each card is tested repeatedly
as the film is being deposited. The finished cards
do not require any hand touch-up.

Before the cards are removed from the vacuum
chamber, a microscopic coating of silicon mon-
oxide is evaporated onto them to increase their
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’ Figure 4. SMA Connector Dimension

THEORY (Cont'd)

stability and protect them from hostile environ-
ments. The cards are then removed, tested, and
loaded into their cartridges. The cartridges protect
the cards. Do not remove the cards from their
cartridges as they can be damaged easily.

MAINTENANCE

The connectors, and particularly the connector
faces, must be kept clean. This is particularly true
of the 8492A and 8493A/B. See Figure 7 for APC-7
cleaning instructions.

Performance Test

The attenuators can be tested to the accuracy of
the specifications in Table 1 with an automatic
Network Analyzer or equivalent equipment of suit-
able accuracy. If an Automatic Network Analyzer
is available, test the instrument using the proce-
dure in the analyzer’s operating manual.

Parts Replacement

Model 8491A/B. The Model 8491A/B is not recom-
mended for repair since the cards must be mounted
in cartridges to test and testing costs more than a
replacement attenuator.

APC-7 CONNECTORS

AUXTLIARY EQUIPMENT

%E FULCRUM
POINT ... at
CONTACT PLANE
% TORQUE
BENDING @ 3.4 N-m
MOMENT 2-112 ft-lbs)
2.0N'm

(1-1/2 #-bs)

Figure 5. APC-7 Connector Load Limits

Model 8492A. The only part recommended for
customer repair is the inner conductor contact.

Refer to Figure 8 for instructions. If anything else

needs to be replaced return the attenuator to the

factory (see REPACKING FOR SHIPMENT and

POLICY ON RETURNING ATTENUATOR FOR

WARRANTY).
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To Connect:

1. On one connector, retract the coupling sleeve by
turning the coupling nut counterclockwise until
the sleeve and nut disengage.

2. Ontheother connector, fully extend the coupling
sleeve by turning the coupling nut clockwise. To
engage coupling sleeve and coupling nut when the
sleeveis fully retracted, press back lightly on the
nut while turning it clockwise.

3. Push the connectors firmly together, and thread
the coupling nut of the connector with retracted
sleeve over the extended sleeve.

4. Do NOT tighten theother coupling nut since this
will tend to loosen the electrical connection.

To Disconnect:

1. Loosen the coupling nut of the connector show-
ing the wider gold band.

WIDER BAND

2. IMPORTANT: Part the connectors carefully to
prevent striking the inner conductor contact.

Figure 6. Use of APC-7 Connectors

¥

Parts Replacement (Cont'd)

NOTE

If inner conductor contact is replaced,
unit cannot be assured to retainoriginal
calibration values.

Model 8493A/B. The Model 8493A/B is not re-
commended for repair for the same reasons given
for the Model 8491A/B.

Replaceable Parts

Table 2 lists the replaceable parts which are the
only parts that can be replaced without access to
the interior of the instrument.

To order a part listed in the Replaceable Parts
table, quote the Hewlett-Packard Part Number
with Check Digit (CD), indicate the quantity
required, and address the order to the nearest
Hewlett-Packard office.

NOTE

Within the USA, it is better to order
directly from the HP Parts Center in
Mt. View, California. Ask your nearest
HP office for information and forms for
the “Direct Mail Order System”.

Table 2. Replaceable Parts

Description Part Number CD

Tray (11581A, 11582A)
Tray (11583A)

Foam Pad (top, all sets)
Foam Pad (bottom, all sets)
Box, Walnut (all sets)
Inner Conductor Contact

© (8492A)

HP 11581-40001
HP 9220-1292
HP 9220-1291
HP 9220-1297
HP 9211-1009
HP 1250-0907

QW W MO PO~
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1. Keep contacting surfaces smooth and clean.
Irregularities and foreign particles can degrade
performance.

2. Protect the contacting surfaces when connectoris
notin use by leaving the coupling sleeve extended.

3. Use lintless material and/or firm-bristled brush
such as tooth brush for cleaning. If a cleaning fluid
is needed useisopropyl alcohol. IMPORTANT: Do
not use aromatic or chlorinated hydrocarbons,
esters, ethers, terpenes, higher alcohols, ketones,
or ether-alcohols such as benzene, toluene, turpen-
tine, dioxane, gasoline, cellosolve acetate, or car-
bon tetrachloride. Keep exposure of the connector
parts to both the cleaning fluid and its vapors as
brief as possible.

COUPLING SLEEVE

CONTACTING
SURFACES

Figure 7. Care of APC-7 Connectors

Through wear or damage, the contact in the center
conductor may need replacing. This contact is a
small four-pronged collet which snaps into a recess
in the center conductor. This contact is normally held
in by the spring-action of the four prongs. With a
magnifying glass examine this contact to determine
if it needs replacement. DO NOT REMOVE THIS
CONTACT FOR INSPECTION (it may be damaged
by removing). The contact should be free of burrs or
wear and the prongs should be equally spaced. If the
contactis removed do NOT re-use it (it may be damaged
by removal). This contactis Amphenol* part number
131-129 and HP 1250-0907. If this contact needs
replacement proceed as follows:

a. Place the instrument so the connector faces
down.

b. Taptheconnector lightly and the contact should
now protrude slightly. Insert the centering pin of the

*Amphenol RF Division, Danbury, Conn. 06810

COUPLING
SLEEVE

I/////////llll""'ﬂllllmﬁﬂ‘{(/@j/’/ﬁ%
A

\

/,///

[T || _— SUPPORT BEAD

%//////////// CONDUCTOR

COUPLING NUT

HP contact extractor, part number 5060-0236, with the
jaws open.

c. Allow the jaws on thetool used to close and pull
straight away from the connector without twisting.

d. Snap in a new contact by pushing a new
contact in place.

Figure 8. Replacing APC-7 Center Contact






