User’s and Service Guide

HP 85025A/B/D/E Detectors

(ﬁﬁ HEWLETT

PACKARD

HP Part No. 85025-90063 Supersedes 85025-90014 & 85025-90031
“Peinted in USA May 1995



https://www.manualsplus.com/

Notice.
The information contained in this document is subject, to change without notice,

Hewleti-Packard makes no warranty of any kind with regard to this material,
including but not limited to, the implied warranties of merchantability and
fitness for a particular purpose. Hewlett-Packard shall not be liable for errors
contained herein or for incidental or consequential damages in connection with
the furnishing, performance, or use of this material.
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Certification

Hewiett-Packard Company certifies that this product met its pubiished
specifications at the time of shipment from the factory. H ewlett-Packard
curther certifies that its calibration measurements are traceable to the Unifed
States National Institute of Standards and Technology, to the extent allowed
by the Institute’s calibration facility, and to the calibration facilities of other
International Standards Organization members.

Warranty

This Hewlett-Packard instrument product is warranted against defects in
material and workmanship for a period of one year from date of shipment.
During the warranty period, Hewlatt-Packard Company will, at its option, either
repair or replace products which prove 1o be defective.

For warranty service or repair, this product must be returned {0 a service
facility designated by Hewlett-Packard. Buyer shall prepay shipping charges to
Hewlett-Packard and Hewlett-Packard shail pay shipping charges to return the
product to Buyer. However, Buyer shall pay all shipping charges, duties, and
taxes for products returned to Hewleti-Packard from another country.

Hewlett-Packard warrants that its software and firmware designated by
Hewlett-Packard for use with an instrument will execute its programming
instructions when properly installed on that instrument. Hewilett-Packard does
not warrant that the operation of the instrument, or software, 0T firmware will
be uninterrupted or error-free.
LIMITATION OF WARRANTY
The foregoing warranty shall not apply to defects resulting from improper or
inadequate maintenance by Buyer, Buyer-suppiied software or interfacing,
unauthorized modification or misuse, operation outside of the environmental
specifications for the produet, 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.
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TYCLUSIVE REMEDIES
THE REMEDIES PROVIDED HEREIN ARE BUYER’S SOLE AND EXCLUSIVE
REMEDIES. HEWLETT-PACKARD SHALL NOT BE LIABLE FOR ANY DIRECT,
INDIRECT, SPECIAL, INCIDENTAL, OR CONSEQUENTIAL DAMAGES,
WHETHER BASED ON CONTRACT, TORT, OR ANY OTHER LEGAL THEORY.
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Assistance _

Product maintenance agreements and other cusiomer assistance agreements
are available for Hewlett-Fackard products. For any assistance, contact your
nearest Hewleit-Fackard Sules and Service Office.

I

Hewlett-Packard Sales and Service Offices
US FIELD OPERATIONS

Headguarters California, Northern California, Southern
Hewlett-Packard Co. Hewlett-Packard Co. Hewlett-Packard Co.

15320 Pruneridge Avenue 301 E. Evelyn 1421 South Manhattan Ave.
Cuperting, CA 96014 Mountain View, CA 84041 Fulierton, CA 92631

(804) 752-0000 (415} 684-2000 (T14) 999-6700
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Colorado Georgia . Ilinois

Hewlett-Packard Co. Hewlett-Packard Co. Hewlett-Packard Co.

24 Inverness Place, Bast 2000 South Park Place 5201 Toliview Drive
Englewood, CO 80112 Atlanta, GA 30339 Rolling Meadows, IL 60008
(303) 649-6000 (404) 955-1500 (708) 255-9800
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New Jersey Texas
Hewlett-Packard Co. Hewlett-Packard Co.
150 Green Pond Rd. 930 E. Camphbell Rd.
Rockaway, NJ 07866 Richardson, TX 75081

(201) 627-6400 (214} 281-6101
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Hewlett-Packard Sales and Service Offices {continued)

EUROPEAN FIELD OPERATIONS

Headquarters
Hewlett-Packard 8.A.

150, Route du Nant-d’Avril
1217 Meyrin 2/Geneva
Switzerland

(41 22y TRO.8111

Great Britain

Hewlett-Packard Lid.

Fskdale Road, Winnersh Triangle
Wokingham, Berkshire RF11 5DZ
England

(44 734) 696622

France Germany
Hewlett-Packard France Hewlett-Packard GmbH
1 Avenue Du Canada Hewlett-Packard Strasse
Zone 1) Activite De Courtaboeuf 6380 Bad Homburg v.d.H
7-91947 Les Ulls Cedex Germany

France (49 6172) 160

(33 1) 69 82 60 60

INTERCON FIELD OPERATIONS

Headquarters
Hewlett-Packard Company
3465 Deer Creek Road
Palo Alte, California, USA
84304-1316

(415) 857-H02T

China

China Hewlett-Packard Company
38 Bei San Huan X1 Road
Shuang Yu Shu

Hai Dian District

Beijing, China

(86 1) 256-0888

Taiwan
Hewlett-Packard Taiwan
8th Floor, B-P Building
337 Fu Hsing North Road
Taipei, Taiwan
(886 2) 712-0404

Amnstralia Canada

Hewlett-Packard Australia Led. Hewleti-Packard (Canada) Ltd.

31-41 Joseph Street 17500 South Service Road

Blackburn, Victoria 3130 Trans-Canada Highway

{61 3} 895-2895 Kirkland, Quebec H&J 2X8
Canada

(514) 6974232

Japan Singapore
Yokogawa-Hewlett-Packard Litd. Hewlett-Packard Singapore (Pte.} Lud.
1-27-15 Yabe, Sagamihara 1150 Depot Road

Kanagawa 229, Japan Singapore 0416

(81 427) 59-1311 (65} 273-7388
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Safety Notes

The following safety notes are used throughout this manual, Familiarize
yourself with each of the notes and its meaning befare operafing this
instrument.

Caution Caution denotes a hazard. Tt calls attention to a procedure
that, if not correctly performed or adhered 1o, would result in
damage to or destruction of the instrument. Do not proceed
beyond a caution sign until the indicated conditions are fully
understood and met,

A The instruction documentation symbol. The product is marked with
this symbol when it is necessary for the user to refer to the instructions in the
documentation.

How to Use This Guide

This guide uses the following conventions:

This represents a key physically located on the instrument.
we This indicates a “softkey,” a key whose label is determined by
the instrument’s firmware.

Screen Text This indicates text displayed on the instrument’s screert.

Documentation Description

This manual contains information on operating, testing, and servicing the
HP 85025A/B/D/E detectors.
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5 General Information

i This manual contains information on operating, testing, and servicing the

’““ HP 8R025A/B/D/E detectors, Figure 1-1 shows the detectors.
=

=

- Product Description

; The HP 85025A/B/D/E detectors are specifically designed for use with 1P 8757

o] Serjes scalar network analyzers. :

oy Table 1-1. HP 85025 Series Detector Descriptions

e HP Detector Connector Type Frequency Range

= HP 85020A Type-N {m) 01 to 18 GHz

- HP 85025A Option 001 precision 7 mm .01 to 18 GHz

- HP 850258 precision 3.5 mm (m) 01 to 26.5 Gliz

= HP 85025D precision 2.4 mm (m) .01 to 50 GH=z

HP 85025E precision 3.5 mm {m) .01 to 26,56 GHz

-

=

-

. »

VL

: S HP 85025A/B/DIE : - General Information 1.1
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Figure 1-1. HP 85025A/B/D/E Detector

He 85025A/B/D/E

12 General Information



https://www.manualsplus.com/

3 Specifications and
Supplemental Characteristics

Tables 1-2 through 1-6 list detector specifications, when used with an

P 8757 Series scalar network analyzer. These specifications represent the
warranted performance standards or limits against to which you can test the
device.

Table 1-7 Ysts supplemental (typical, non-warranted) detector characteristics,
when used with one of the above-mentioned analyzers,

Note Specifications describe the instrument’s warranted performance
over the temperature range of 25°C, £5°C.

Table 1-2. HP S5025A/B/D/E Detector General Specifications

Dynamic Range (on all HP 8757 Series analyzer’s detector inputs):
AC mode +16 to ~ 55 dBm
DC mode ] +16 to — B0 dBm

Nominal Impedance 500

‘| Maximum Input Power +20 dBm (100 mW), £10 VDO

ool e b W W e owl s W e

W oW

HP 85025A/BIDIE : General Information 1.3 .
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Table 1-3.
HP 85025A Detector Specifications (Including Option 001)

Frequency Range 0.01 to 18 GHz
Return Loss:
10 MHz to 40 MHz 16 48
40 MHz fo 4 GHz 20 dB
4 GHz fo 18 GHz 17 dB
Frequency Response (in DG mode, input power — 10 dBm:
10 MHz to 40 Milz +0.25 dB/~ .75 dB
40 MHz to 18 GHz +0.5 dB
Absolute Power Accuracy (in DC mode, 50 MHz, calibrated at 0 dBm}
1.4
C 1.2 Vi
2 10 /
AR /
* \C o S £
2L N /
- 4
2 !
G ! [ i
20 10 o -0 ~20 =30 4G -B0 =280
Power {didm]
poda_e
Dynamic Power Accnracy
AT Mode
S0 MHz Calibroted af 0d8mnm
6 1
1.4 ; ,/
. 1.2
°F 1o //
bR . N £ [
e M, yd }
2 - : i
o Lol | i E
20 10 0 =10 =20 35 - Bt
Change in Power {dB) m
pcd3da.g ’
=
=
14 General Information e HP 850254/ -
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Table 1-4. HP 850258 Detector Specifications

Frequency Range 0.01 to 26.5 Giiz 7
Return Loss:

10 MHz to 40 MMz 1048

40 MHz to 1 GHz 20 dB

4 GHato 18 GHz 17 af

18 GHz 1o 28.5 GHz 12 dB
Frequency Response (in DC mode, input power — 10 dBm):

10 MHz to 40 MHz 4125 dB/-D.75 B

40 MHz to 18 GHz +1.5 dB

Absolute Power Aceuracy (in DG mode, 50 MHz, calibrated at 0 4Bm)

1]
",

N

Error
(F/~ d8)
(Y

B
= 5 \‘= | v,
== .. ‘ /
a L A [ i
20 10 8] =30 =20 =30 —40 =30 80
Power
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4 \ A
i 7
. 7 V.
TR o /i/’
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iE e \\ /‘
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20 10 0 =18 =20 30 —40 —®3 g0
Chaenge in Power {d8)
pcdfaLe
HP 850254/B/D/E Ganeral Information 1.5
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Table 1-5. HP 85025D Detector Specifications

-
Fregquency Range 0.01 to B0 Gz

Return Loss:

10 MHz to 40 MHz 10 dB

40 MHz to 100 MHz 20 dB

100 MHz to 14 GHz 23 dB

14 GHz 1o 34 GHz 20 dB

34 GHz to 40 GHz i5dB
40 GHz to 60 GHa O dB

Frequency Response (in DO mode, input power — 10 dBm):
16 MHz to 40 MHz +0.25 ¢Bi—-0.756 dB

40 Mliz to 20 GHz +0.5 dB

20 GHz to 26.5 GHz + /-5 4B
26.5 GHz to 40 GHz +2.5/-0.5dB
40 Gz to 50 GHz +8.0/~0.6 dB

Absolute Power Accuracy (in DC mode, 50 Mz, calibraied at G dBm}

sedbane

Dynamic Power Accuracy

AC Mode
wode 50 MHz Colibreted at O0dBm

| — T 7

SV e}

“1f 21 0 —10 =20 =30 =40 50

Change in Powsr (dB)

1-6  Geweral Information
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Table 1-6. HP 85025E Detector Specifications

Fregquency Range

0.4 to 26.5 Gz

Return Loss:

10 MHz to 40 MHz

40 MHz to 100 MHz
100 MHz to 25 GHz
26 GHz to 26.5 GHz

1048
20dB
25 dB
23 dB

10 MHz to 40 MHz
40 MHz to 18 GHz

18 MBz to 26.5 GHz

Frequency Response {in DO mode, input power - 10 dBm):
+0.25 ¢B/~0.75 dB

+0.5 4B

405 dB at 18 GHzwo £1.4 dB a( ¥6.5 GHz

Max Error
(+/~ 4B}

Absolute Power Accuracy (in DC mode, 50 MHz, calibrated at ¢ dBmj
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Table 1-7.
HP 85025A/B/D/E Detector Supplemental Characteristics

RI® Connector Mechanical Tolerances:

Recession of the male center conductor from reference plane:

HP 85028A £.207 to 0.210 inchest
HP 850254 Option (01 0.000 o 0.003 nches
HMP 850258 {1000 to 0,003 inches
HP 85025D 0,000 16 0.002 inches
HP 850051 0.000 to 0.003 inches
Cable Length 1.22 m {48 inches)
Weight {Including cable}:

Net: 0.24 kg (0.5 ib)

Shipping: 1.0 kg (2.2 1)

Dirr:enﬁtions;2 {Including input connector, not including cable)

i scklice

1 Because a type-N gage calibration block zeros the gage at a 0.207-inch offset, the gage
displays a 0.207- to 0.210-inch offset as 0.000 to 0.603 inches.

2 The model used in this illustration is an HP 85025A. Because of varying input connector
iengths, the overall length measurements for the other detector models covered by this
manual are:

HP 85025A Option $401: § 3/16 inches

HP 85205613 5 1/8 inches
HP 850256D: 5 1/4 inches
HP 8502BE: 5 7/16 inches

General information HE 865025A/B/DJE
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Operating Environment

The detector will operate safely under the following conditions, but its
performance is not necessarity warranted. See the specifications section for
more information,

Temperature: O° to +556°C.

Humidity: Up to 956%. Protect the detector from temperature extremes
which can cause condensation,

Altitude: iIp to 4,672 m (15,000 f1).

Accessories

The detectors come with a 2-meter cable. A 25-foot and 200-foot cable can be
ardered separately. Table 6-1 lists the accessories that are available for use with
these detectors.

Storage and Shipment

To keep your detector in proper working condition, keep the following
suggestions in mind when storing or shipping it.

Environment
Store or ship the detectors in environments within the following Hmits:

Temperature: -—25° to +75°C.

Humidity: Up to 95%. Protect the detector from temperature extremes
_ which can cause condensation.
Altitude: Up to 4,572 m (15,000 ft).

Py

HP 8502GA/BIDIE : General Information 1.8



https://www.manualsplus.com/

[}

a1

Packaging

-
o=

Use containers and materials identical or comparable to those used in factory

packaging. If you ship the detector, follow these packaging instructions: o
i. Wrap the detector in the original pouch and box. If they are not avatlable, =
wrap the detector in heavy paper and use 2 strong shipping container, —
2. Provide a firm cushion that prevents movement inside the container. Use a =
layer of shock-absorbing material around ail sides of the detector. ‘
3. Seal the shipping container securety. =
4. Mark the shipping container FRAGILE. =
=
=
Returning a Detector for Service
When you make an inquiry, either by mail or by telephone, refer o the detector =
by both model number and full serial number. -
=
If you ship the detector to a Hewlett-Packard office or service center, .
fill out a blue service tag (provided at the back of this manual}, and include the =
tollowing information: -
I. Company name and address. '
_—
Do wmot use an address with a PO. box number because products cannot be ==
returned to a post office box. —
2. The complete phone number of a technical contact person. a
: fanmil
3. The complete model and serial number of the detector, =
4. The type of service required {calibration, repair). =
5. Any other information that could expedite service, such as failure condition =
or cause, R
‘=
=
f=
. 5::
1-10  General Informatian I HP 85025A/B/D/E
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Installation

Refer to the following information when using the detector. Do not drop the
deiector or subject it to excessive mechanical shock.

Initial Inspection

1. Check the shipping container and packaging material for damage.

b

“heck that the shipment is complete.

Check connector, cable, and detector body for mechanical damage.

-

Check the detector electrically:

Fither perform the operator’s check in Chapter 3, “Operation” or make a
measurement in Chapter 4, “Performance Tests. "

If any of the following conditions exist, notify your nearest Hewlett-Packard
office:

& Incomplete shipment.
m Mechanical damage or defect.

a Failed ejectrical test.

If you find damage or signs of stress to the shipping container or the cushioning
material, keep them for the carrier’s inspection. Hewlett-Packard does not wait
for a claim settlement before arranging for repair or replacement.

HP 8E025AIBIDIE ‘ Installation 21
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Electrostatic Discharge (ESD)

ESD can damage the highly sensitive circuitls in this device; charges as low as
100 V can destroy a detector. ESD damage occurs most often as you connect or
disconnect a device. Use this detector at a static-safe workstation and wear a
grounding strap. Never touch the input connector center contacts or the cable
contact pins. '

i

i\

Static-Safe Work Station

Figure 2-1 illustrates a static-safe station using two types of ESD protection that
you can use either together or separately:

momom

f)

: ® A conductive table mat and wrist-strap combination.
& A conductive floor mat and heel-strap combination.

11

i Meqlhm
Resistor

e

o
=
=

=
=

(]

WM W

s

i}

FORMATLE

Figure 2-1. Example of a Static-Safe Work Station

2.2 installation ‘ : HP 85025A/B/DVE
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Static-Safe Practices

& Before cleaning, inspecting, or making a connection to a static-sensitive

A device or test port, ground yourself as far as possible from the test port.

‘ s Discharge static electricity from a device before connecting it. Touch the

i device briefly (through a resistor of at least 1 M{l)-to either the outer sheil of
the test port, or another exposed ground. This discharges static electricity and

4 protects test equipment circultry.

3 — ,

) Power Requirements

3 The scalar network analyzer supplies power for the detector.

A

3 Mating Connectors

Table 1-7 Hsts connector mechanical tolerances. Microwave Connector Care
(HP part number 08510-90064) provides information on the proper maintenance,
inspection, and gaging of connectors.

Connecting the Detector

{. The HP 85025A/B/D/E cables plug into the connectors on the front panel
of the HP 8757 Series scalar network analyzer. With the cable plug key
downward, insert the multi-pin {DC) connector into the A input on the front

L
E- panel of the analyzer.
. 2 o secure the DC connector in the analyzer, turn the outer shell clockwise.

&

% Connect the RF input to the test device by turning the male conmector’s
- outer shell clockwise.

HP 85025A/B/DIE Instaliation 2.3
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Operation

Caution m Electrostatic discharge (ESD) can damage the highly sensifive

circuits in this device; charges as low as 100 V can destroy

your detector.

® ESD damage occurs most often as vou conneet or disconnect

a device. Use this detector at a static-safe workstation and

wear a grounding strap. Never touch the input connector

center contacts or the cable contact pins.

s Do not apply more than +20 dBm RF power or more
than 10 VDC to the detector. Higher power/voltage can

electrically damage the detector.

& Before you connect a R¥ cable to the detector, always
discharge the static electricity that may have accumulated
on the cable’s outer conductor to instrument ground. This is
most important if the cable is very long or connected to a

large antenna,

# Do not drop the detector or subject it to mechanical shock,

HP B5025A/B/DIE
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Operation
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Features

1. #F INPUT CONNECTOR., This connector accepts ihe RF input signal .
The RF input connecior varies with the dstector sslected.

2. DC CONNECTOR. This connector supplies the necessuary DC voltoge
for cperation of the HMP 850254/8/D/F, ond feeds tne detector

sutput signal to the network snolyzer
oct1la_e

Figure 3-1. Detector Features

Operating Theory

The HP 85025A/B/D/E can detect either unmoedulated RF signals in DC mode or
square wave amplitude modulated RF signals in AC mode. In either AC or DC
detection mode, the detector provides a 27.778 MHz square wave signal for the
analyzer to interpret and display.

In AC detection mode, and RF or microwave signal is ampiitude modulated
with a 27.778 MHz square wave. The detector demodulates (envelope detects)
this signal to produce a 27.778 MHz signal with a peak-to-peak voltage that
corresponds to the magnitude of the RF signal at the detector input.

In DC detection mode, no modulation is required. The detector diode in the
HP 85025A/B/D/E converts the RF signal into an equivalent DC voltage. The
detector chops the DC voltage at a 27.778 kHz rate, and this chopped signal
is then ampilified. The amplified signal simulates the signal produced by AG

detection.

3-2 Operation

A S O R R B

HP 85025A/B/DIE
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iﬂmeasuremem System Configuration

4
With an HP 8757 Series scalar network analyzer using an HP 85026A/B/D/E
4 detector, system configuration requires special attention. AC mode is the defauit
state of the analyzer system and there are no further requirements to initiate a
L measuremeni. However, to enable DC mode operation, a series of keystrokes is
- required.

o

DC Detection mode

DG detection offers greater power measurement accuracy and the ability to
characterize osciliators and modulation-sensitive devices, Figure 3-2 depicts
a typical measurement setup tor 0.01 to 50 GHz, using an HP 8350B sweep

oscitlator/RF plug-in as the source.

1. On the analyzer, press (PREsET). Connect the detector(s).
2. DC detection mode must be selected. On the analyzer, press and

M sofikey is selected, the source’s square wave modulation
is automatically switched OFT.

Accurate DC Measurements

Zeroing the Detector

When you make DC detection measurements, it is important to perform this

= detector zeroing procedure to compensate for the effects of DC drift and
temperature fuctuations. This zeroing procedure eliminates small DC voltages

= from the diode detector that would otherwise cause amplitude measuremernt

- errors at low (<40 dBm) power levels. Zeroing also establishes the displayed

= noise level with no RF signal applied (the system’s noise floor).

Autozero

Pressing the autozero softkey ‘AL - switches OFF the source RF signal
output and automatically zeros the detector.

HP 85025A/B/DIE Operation  3-3
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The repeaf autozero function softkey (REPT AZ ‘ON/OFF) periodically repeats
the autozero. You must use an HP-IB interfaced sweeper to take advantage of
this function because the analyzer must be able to switch OFF the RF output of
the sweeper to perform the autozeroing.

)

Manual Zero

m wm m

Manual zero, represented by the MAI\EUAL softkey, 1s similar to Zeroing a power
meter,

1}

1. Remove the RI signal from the detector’s RF input.

L)

2. On the analyzer, press MANUAL to perform the zeroing.

Refer to “Operation,” in the HP 8757C/E Scalar Network Analyzer Operating
Manual or HP 8757D Scalar Network Analyzer Operating Manuval for detailed
information on these and other softkeys.

In the DC mode, the HP 85025A/B/D/E is specified for absolute powér level
accuracy. In regard to these specifications, the following conditions apply:

mmnm

a The equipment has had a 30 minute warm-up period.

m

s The detector zeroing procedure has been performed. -
m The offset has been adjusted with a calibrated 0 dBm, 50 MIz signal applied.

m Trace averaging is enabled on the analyzer at low power levels, as required.
m The source harmonics are below —40 dBe.
# The source SWR is 1.0,

'E‘Q“in_crcme the accuracy of absolute power level measurements seie(‘t

1. On the analyzer, press (CAL) 'D- FESE’ :
port). Press (0} (dB). This ensures the O dB offset,

. Connect the detector to the POWER REF output of a calibrated power meter,
such as an HP 436A or HP 438A. Switch the POWER REF output ON.

5. Press (CUREOR)
- Press I&IBB.E DET

mom oM omowm oM omommm

34 Operation HP 85025A/B/DIE
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5. Press DET A {or the appropriate input port) and use the entry keys to enter
the value opposite in sign to the cursor reading being displayved. The display
should now indicate a power reading of 0.00 dBm.

Note

Pressing on the analyzer does not reset any DC OFFSET

to zero, and the SAVE/RECALL registers do not save or recall

the oifset value(s),

SWEEZ QUT/IM

SWEES

SYSTEM INTERFACE

LA

srep

SwEre

SWEEF
OSCILLATOR

DIRECT 1ONAL
HR1DGE

i3

v ODNTDDT

BETECTOR
=
POWER
SELITTER
DETECTOR
- auT o1

-

SCALAR
NE TWORK
ANALYZER
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Figure 3-2. Typical.System Setup for 0.01 to 50 GHz Measurements

HP 85025A/B/D/E
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AC Detection Measurements

For the majority of measurements, AC detection is still the preferred method.
AC detection offers greater sensitivity and immunity to noise and drift across
time and temperature. AC detection amplitude measurements with this scalar
network analyzer system require a modulation envelope. This envelope is
provided through a 27.778 kHz square wave amplitude modulation of the BF
test signal. Test set connections vary depending on the source. Figure 3-2
depicts a typical measurement setup. The 27.778 kHz modulation is supplied by
the sween oscillator,

Operator’s Check

The following procedure provides a quick operational check of the
HP 85025A/B/D/E detector,

Table 3-1. Equipment Required for Operator’s Check

Description HP Model/Part Number
Detector HFP 85025A/B/D/E
HP-1B cable HP 10833A/B/C/D

Bandpass filter any within the frequency range of the sweeper

Sweep oscillator any compatible with the HP 8757 Series
scalar network analyzer

BNC cables (3 required) | HP part number 8120-1839

3-6 Oparatien HP 85025A/B/D/E
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2 Procedure
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= Figure 3-3. Operator’s Check Equipment Setup

' 1. Connect the equipment as shown in Figure 3-3, with the detector connected
o to input A on the analyzer. Form a thru connection by connecting the

detector’s RF input to the RF output of the source. Switch all of the -
instruments’ line powers ON and allow them to warm-up.

2. If the HP 8757 Series analyzer's system interface is not engaged (the
analyzer’s status line displays SYSINTF OFF), press MORE.

. On the analyzer, press (PRESET). The analyzer’s channel 1 should be active
and measuring input A.

4. Adjust the STOP and START frequencies on the source to include the
frequency range of ;hi{fdevice under test {the bandpass filter).

HP 85025A/BIDIE . Operation 3-7
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5. Switch OFF the analyzer’s channei 2 by pressing CHANNEL (2] twice.

iy

6. On the analyzer, press MAX to place the cursor at the maximum
value of the trace. The CRSR value is displayed in the active entry area
of the analyzer. Adjust the output power of the RIY plug-in until the
cursor value on the analyzer reads + 16 dBm (this power level may not be
attainable on all sources). This value is the upper Hmit of the dynamic range
of the analyzer

W

i1

~1

. Press (DISPLAY) HEAS—MEM to store the trace in memory. The analyzer’s
message line displays CHAN 1 MEAS TO MEMORY.

8. Disconnect the detector from the RF OUTPUT of the source. Press (AVG)
AVG DN 1o activate the averaging function. The averaging value will be 8.
Wait a Tew seconds to allow the frace to seftle.

0. Press MAX . A cursor value of —55 dBm or lower should be
displayed in the active entry area. This value represents the noise floor
power level,

wOW W

r
f
|

10. Insert the bandpass filter between the RF output of the source and the
detector. Wait a few seconds to allow the trace to settle.

11. Press WAX to find the trace maximum. The CRSR value displayed
in the active entry area now represents the minimum insertion loss of your
test device. Verify that the bandpass filter shape is as expected.

o

12. Press MODE.AC/DC until the DC mode is activated. Allow the trace
to settle. The trace should look similar to the trace observed in step i1,
however the noise floor may be up to 5 dB higher. If the noise floor level
has increased more than 5 dB, zero the detector.

il

{1

If the Operator’s Check Fails

Since the detector is measuring the output of an external source, problems may
be due to the source, rather than the detector. Verify that the source gutput as
well as the bandpass filter waveform are accurate. Note that bandpass filters
can vary considerably from unit to unit.

mmm W

If the average noise floor is not below —50 dBm in DC mode, try zeroing the

de'gector. The instructions for zeroing the detector can be found earlier in this =
chapter. =

=
14 Gperation e HP 85025A/B/D/E
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Table 4-1. Recommended Equipment

Deseription

Recommended Model

Equipment Common to all IiP 85025A/B/IVE Detectors

Scalar network analyzer
Sweep osciliator
Power meter

HP 8T57C/DVE
HP 835603
HP 436A, HP 4378 oy HP 438A

m m

Equipment required for HP $5025A Detectors

RF plag-in

Power sensor

Dvirectional bridge

Shielded open

Short

Adapter type-N{m) to type-N{m}
Attenuator

HP 830820

HP S481A

HP 860270

HP part number 85032-20002
HP 11511A

HP part number 1250-1475
EP 84818 Option 010

momom

M

Equipment required for HP 850254 Option 001 Detectors

RF plag-in

Power sensor

Directional bridge

Jalibrated open/short

Adapter type-N{m} to type-N(m}
Attenuator

HP 8356920

HP 8481A Optionr 001

HP 85027A

HP part number 85021-60001
BP part number 1250-1475
HP 8482A Option (14

Equipment required for HP 850258 Detectors

RF plug-in

Power sensor
Directional bridge
Calibrated open/short
Attenuator

HP 83885C

HP 84851

HP 850278

HP part number S5037-60001
HP 8493C Option 010

Equipment required for HP 850250 Detectors

Sweep oscillator

RI” plug-in

Power sensor

Pirectional bridge

Open 2.4 mm(m)

Short 2.4 mm{m)

Adapter 2.4 mm(l) to 2.4 mra{f)
Attenunator

HF 835608

HP* 835978

HP 8487A

HP 850271

HP 85141A

HP 85140A

HP 11800B

HP 8480D Option 010

mom W ommm

m
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Table 4-1. Recommended Equipment (continued)

Bescription Recommended Model

Equipment required for HP 85025E Detectors
HE 855950

RF plug-in

- Power sensor HP 8485A
3 Directional bridge HP 850278
Calibrated open/sshort HP part number 85037-60001

5 Attenuator HP §493C Option 010
d

¥

2 Return Loss Performance Test
M This performance test uses an HP 87567C/D/E scalar network analyzer system {o
& measure the return loss of the detector.

3 HP 85025A/B/D/E Return Loss Performance Test Procedure

S Specifications _

E Specifications apply at a temperature range of 25°C +5°C. For the detector’s

return loss specifications, refer to Tables 1-2 through 1-6.

-'E » *
' Description

- The return loss of the HP 85025A/B/D/E can be measured using the test system

described in this procedure. The test setup is calibrated using an open/short to
minimize frequency response and phasing errors. The detector under test is

— then connected to the TEST PORT of the bridge, and its return loss is measured
------ on the analyzer.

The return loss should be greater than the limits Hlsted in Tables 1-2 through
1-6. There is a certain amount of measurement uncertainty in any scalar
network analyzer system. The return loss uncertainty for each detector is given
in Tables 4-2 through 4-4. Conformance to specificaiion cannot be assured
uness the return loss of the detector is equal to the specified return loss

plus the measurement uncertainty. Failure to meet specification cannot be
proven unless measured return loss equals the specified return loss minus the
measurement unceriainty. The measurement uncertainty is based on the worst
case specifications for the test devices in the measurement,

i

HP 85025A/B/DIE o Perfarmance Tests 4-3
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Example A:

The specified return loss for an HP 85025A detector at 1 GHz is 20 dB. The
measurement uncertainty is +1.4 dB,

155

If the detector’s measured return loss is20dB +1.4 dB (21.4 dB or higher), the
detector is definitely within specification,

[R-R}

If the measured return loss is within the specified return loss plus-or-minus the
measurement uncertainty, the detector may or may not be within specification.
One way 10 reduce the measurement uncertainties is to measure the detector
using a vector network analyzer,

(e

(¥

Example B: &
If the HP 85025A in Example A measures 20 dB +1.4 dB {i.e. from 18.6 to n
21.4 dB), it cannot be determined if it is or is not within specification. .
If the measured return loss is less than the specified return loss minus the s
measurement uncertainty, the detector is definitely out of specification, e
Exampie C: -2
If the HP 85025A in Example A and B measured less than 20 dB ~1.4 dB .
(18.6 dB or less), the detector is definitely out of specification. =
The three main sources of error in these measurements come from: -3
® Bridge directivity -
w Source match of the bridge -
» Dynamic accuracy of the analyzer =
The first two vary with frequency while dynamic aceuracy varies with the =
measured return loss amplitude. =

Tables 4-2, 4-3, and 4-4 show measurement uncertainty for the HP 8§5025A/B, =
HP 850256D, and HP 85025E detectors, respectively. The tables assume you

are using the corresponding connector-compatible HP directional bridges. For =
example, an HP 85027A bridge with an HP 85025A detector,

44 Performance Tests HP 85825A/B/D/E
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Table 4-2.

HP 85025A/B Return Loss with Measurement Uncertainty

Mode] Specified Return Loss and Measurement Uncertainty vs Frequency
0.01 to 0.04 GHz 0.04 to 4.0 GHz 4.0 to 18 GHz 18 to 26.5 GHz
HP 8560254 10 £0.6 dB 20 41,4 dB 17 £1.1 dB
HP 850254 Option 01 10 40.8 dB 20 1.1 dB 17 0.7 4B
HP 350258 10 £0.6 4B 20 £1.1dB 17 0.7 dB 12 0.9 4B
Table 4-3.

HP 85025D Return Loss with Measurement Uncertainty

Specified Return Loss and Measurement Uncertainty vs Frogquenaoy

0.61 to 0.04 GHz| 0.04 to 0.1 GHz | 0.1 to 14 Gliz 14 to 34 GHz 24 to 40 GHz 40 to 50 GHz
10 £5 dB 20 +2, -5 dB 23 =3, -2dB 20 +3,-2dB 15 +2, -1.5dB 9 +2,-1.6 4B
Table 4-4,

HP 85025F Return Loss with Measurement Uncertainty

Specified Retura Loss and Measurement Uncertainty vs Fregquency

.01 to 6.04 GHz

0.04 to 0.1 GHz

0.1 to 25 GHg

25 to 26.5 GH=z

10 £0.5 dB 20 41 dB 25 2 dB 23 £1.84B -
Note An HP 85027A/B/C/D directional bridge {depending on the
connector type) is used to measure the detector return loss.
HP 850264/B/DJE Performance Tests 4.5
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RBeturn Loss Measurement

GWEER i

. SWEEP§-
08¢ 11.LATOR U

L/

DETECTOR

UNDER
TEST

pedido_e

Figure 4-1. Setup for HP 85025A/B/D/E Return Loss Test
1. Connect the equipment as shown in Figure 4-1, leaving the directional
pridge TEST PORT unconnected.

2. Press on the analyzer. This will reset both the network analyzer
and the sweep oscillator (the source).

ersiEA SR

Allow 30 minutes for warm-up.

. On the source, press (START) () (W) (GT0P) () @)

4. On the RF plug-in, press and adjust the output power with =
the power level knob for a —3 dBm power level indication. 1
I~ §
(- § %
4.5 Performance Tests _ HP 85025A/BIDIE e %
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5. On the analyzer, press 5 to switch channel 2 OFF. Press
FUNCTION Press FUNCTION REF ‘POSH., then use the step
keys or the knob to move REF POSN one line down from the top of the CRT -
graticule.

&. On the anatyzer, press FUNCTION

Calibrating the Scalar Network Analyzer

(prompts) appearing on the CRT:

a. Connect the short to the TEST PORT of the directional bridge, then press
STORE SHORT. on the analyzer. Remove the short:

b. Comnect the open to the TEST PORT of the directional bridge, then press
STORE OPEN on the analyzer. Remove the open.
The CRT will display SEORT/CPEN CAL SAYED IN CH1 MEM.

8. Press FUNCTION HE

97 Connect the detector to be tested fo the TEST PORT of the directional

bridge. On the analyzer, press FUNCTION and turn the analyzer’s
front panel knob to read the highest value (worst case return loss).

Record the worst case value in the space provided on the Ferformance ‘Test
Record, located at the end of this chapter.

Return Loss from 40 MHz to 18 GHz (to 26.5 GHz for
HP 85025B/E only, to 50 GHz for HP 85025D only)

10. On the source, reset the START/STOP frequencies by pressing
(NiHz). Next, for an HP 85026A detector, press (GHz), for an
HP 850256B/E detector, press (Giz), or for an HP 85025D detector, press

DED

11. On the analyzer, ensure FUNCTION
the detector.

12. It will be necessary to recalibrate the analyzer, since a new range of .
frequencies has been selected for measurement. Repeat the steps in the
section titled “Calibrating the Measurement System.”

R

is still active. Remove

HP 8R025AIB/BIE . Performance Tests  4-7
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Ensure that channel 1 dispiay MEAS-MEM is active. MEAS'MEM is
highlighted when active.

13. Connect the detector to the TEST PORT of the directional bridge.

14, On the analyzer, press FUNCTION (dB). The CRT display should be
somewhat similar to Figure 4-2.

Ay w2 cem
REF |
/-m/"
/
MV e
Ra iV
STRT + L 04006Hz GRSR +10.626GHz STOP +26.500GH:

pcéddae o

Figure 4-2,
HP 85025A/B/E Return Loss 0.04 GHz to Maximum Frequency

15. On the analyzer, press (CURSOR). Use the cursor to find the highest trace
value in each specification range.

Note A specification range is a range of frequencies which have the
same return loss specification. For example, the HP 850254
specification from 0.4 to 4 GHz.

16. Record each value in the Performance Test Record.

This completes the HP 85026A/B/D/E return loss performance test procedure.

4-8 Performance Tests
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If This Test Fails

Check the detector’s input connector to make sure there is no damage. Open
the detector’s case and check the connection between the input connector and
the PC board. Check that the detector is connected securely o the front panel
of the analyzer. Replace the connector if necessary. If the detector still fails,
rofer to the “Service” chapter for more troubleshooting information.

Frequency Response Performance Test

Description

The frequency response of the HP 85025A/B/D/E detector is specified as

the maximum peak-to-peak deviation from a constant input signal evel of

—~10 dBm, as measured over the specified frequency range. At Hewleit-Packard,
frequency response is measured with the use of an automated test station
traceable to the U.S. National Institute of Standards and Technology (NIST).

To simplify the measurement procedure, frequency response is measured
with a nominal — 10 dBm signal applied. First, the source is characterized for
frequency response using a calibrated power meter/sensor combination. Next,
the DUT is characterized. Finally, a point-by-point difference is computed,
plotted and compared to the specification window. Differences in the values
recorded due to the different measurement scheme should be negligible,

The manual test described in this procedure has an approximate root sum

of the squares {RSS) uncertainty ranging from £0.19 dB to £0.37 dB for

P 85026A/B/F detectors and £0.12 dB to +0.76 dB for HP 85025D detectors.
This implies that a “good” detector, well within the limits of its specifications,
could measure out of specifications.

This measurement is only an indication of the detector’s response within these
limits. If greater measurement accuracy is desired, a test system that minimizes
the sources of measurement uncertainty will be required. An error analysis of
the sources of measurement uncertainty follows.

HP 85025A/BIDIE Performance Tests 4.8
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Table 4-5.

Approximate Error Analysis at 18 GHz for HP S5025A/B/E

Pneertainty

Prwer Jensor CAL Factor Uncertainties
(RSE)

Mismatch between Attenuator and Power
Sensor

Mismateh between Attenuator and Detector
Miscellaneous Systern Frrors

RSS Caleulation

Thtal RSS Uncertainiies Expressed in dB

Detectors
HP 830254 HP 85025A HP 850288 HP 850258
Option 001
1.5% 1.6% 1.5% 1.5%
5.2% 3.8% 2.1% 2.4%
5.9% 4.2% 3.3% 1.5%
1.1% 1.1% 1.1% 3.2%
8.1% #5.0% 4.8% 4.5%
A0.84 t0 0871 +0.85 to —0.27 | +0.18 to 0,10 +{1.19 to —-(.20

Table 4-G.
Approximate Error Aralysis for the HP 850250 Detecter
Uncertainty 26.5 GHz 40 GHz 50 Gliz
Power sensor CAL factor approximate 1.0% 2% 2.5%
uncertainties
Mismateh between atienuator and power 1.5% 3.8% 7.4
Sensor
Mismateh between attenuator and detector 1.4 4.2 i4.3
Miscelanecus system errors 11% 1.1% 1.1%
RSS calculation 2.7% 6.1% 168.8%
Total BSS uncertainties expressed in dB (0,12 to 012 +0.26 to —0.27 » 0,64 to -0.76

Uncertainties are smaller at lower frequencies. The error analysis is done
assuming the power sensor, attenuator, and DUT all mate without the use of
adapters. A standard HP 85025A is used with an HP 8481A and HP 8491B. An
HP 85025A Option 001 detector is used with an HP 8481A Option 001 and

HP 8492A. The HP 85025B/F is used with an HP 8485A and HP 8493C. The
HP 85025D is used with an HP 8487A and HP 8490D.

Equipment Required

Equipment Common to HP 85025A/B/D/E
Sweep 0SCHIALOr ... ..ot R

Scajar Network NalVZer ... ...

4.18 Performance Tests
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POWET TOETEY « oot et et ee s HP 436GA

Additional Test Equipment Required for HP §5025A _
HP 836020

RF PIHGAR oo
POWET SEIUSOE oo ene e n s e e s s HP 8481LA
10 AB ALLETIUALOT . .ot o e mre et HP 84918 Option 010

Additional Test Equipment Required for HP 85025A Option 001
HP 835820

RE DRI o oeeeom b
POWEE SEIISOT « + .+ o oot oo eaeemmme et HP 8481A
10 @B AELERIALOL . oo veeetvereronm st HP 8402A Option 010

Additional Test Equipment Required for HP 850258

RF PIUG-N . oo R RS
POWEE SEISOT .o oo aneaarsamm e R HP 8485A
10 dB QtEENUATOT . .o oo aee s HP 8463C Option 010
Adapter, type-N(m) to 3.5 (E) e HP part number 1250-1744

Additional Test Equipment Required for HP 85025D Only
HP 835978

RE PIUE-I - o oe e onme e ee e
Power Sensor .. ... DRI HP 8487A
10 dB BELONUALOY .\t oe e e HP 8490D Option 010
Adapter, 2.4 mm(f) t0 2.4 mm(f). . HP 118003

Additional Test Equipment Required for HP 85025E Oniy
HP 835050C

RE PIUEAN . 1o ee o m oo
POWET SEISOT -« oo oo e o e e e e e s m st HP 8485A
10 AB atEeNUALOT . oot eeee oo HP 8493C Option 010
Adapter, 8.5 mm(f) to 3.5 MI(F) .o HP part number 1250-1749
HP 85025A/BIDIE Performance Tests 411
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Figure 4-3. Frequency Response Measurement Setup

Specifications

Specifications apply at a temperature range of 25°C £5°C. For the detector’s
return loss specifications, refer to Tables 1-2 through 1-6.

412  Performance Tests _ HP 85025A/B/BIE
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HP 85025A/B/D/E Frequency Response Performance Test
Procedure

Note For HP 85025D detectors:

While the detector is specified down to 10 MHz, the power
sensor used in this procedure is only calibrated down to 50 MHz.
If data is required below 50 MHz, characterize the power senser
to 10 MHz, or use an additional power sensor which covers this
frequency range, and correlate the results with the data above
50 MHz.

Configaring the System

1. Connect the equipment as shown in Figure 4-3, with nothing connected to
the attenuated output of the source, Switch ON all equipment and allow 30
minutes for warm-up.

2. On the power meter, press mode.

7eoro and calibrate the power meter. If you are unsure of how to do this,
refer to the power meter’s Operating and Service Manual.

(RANGE ROLD) and (POWER REF) should remain out,

Set the CAL FACTOR % dial on the power meter to the value indiéatéd for
50 MHz on the power sensor CAL FACTOR chart.

F INSTRUMENT STATE

3. On the analyzer, press (PRESE L) (CHANNEL) CH

4. On the analyzer, zero the detector by pressing

When the zero is complete, the display will indicate: MANUAL ZERD
COMPLETE.

Connect the power meter/sensor to the attenuated RF output.

. On the source/RF" plug-in, press @ (wHz).

Adjust the power level for an indieation of ~10 dBm on the power mefer.

:—QG‘DS‘JI

Do not readjust the power level for the remainder of this test.

HP BRO2BAIBIDIE Performance Tests  4-13
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Characterizing the Source

) AL 1 1

8. On the source, press and enter the desired test frequency as indicated
on the Performance Test Record located at the end of this chapter. For

example: ).

4. Using the CAL FACTOR chart on the power sensor, set the CAL FACTOR %
dial on the power meter to the value indicated for the test frequency as
needed. Use the nearest frequency value.

o M m

10. Note the reading on the power meter.

Tl

11, Record this value and the test frequency in the Performance Test Record.

12. Repeat steps 9 and 10 until the source is characterized to your satisfaction,

m

Characterizing the Detector

13. Disconnect the power meter/sensor.

o

14. On the analyzer, zero the detector by pressing D I}ETZER TGZEG
When the zero is complete, the display will indicate: AUTOZERO COMPLETED.

15. Connect the detector between the attenuated output of the source and
INPUT A of the analyzer.

16. On the analyzer, press CHAN O?F to switch channel 2 OFF. Press
FUNCTION to switch the cursor ON,

17. On the source, press and enter the value of the first test frequency.
Hemember to use only the test frequencies used in steps 9 through 11.

m m m

Note the value indicated by the analyzer’s cursor display and record it in
the Ferformance Test Record. ‘

Repeat this step until all of the same frequency poinis have been
characterized. ..

3

Computing the Maximum Exror

=
E
=
=
5
-

18. Using the values recorded in steps 10 and 15, subtract the value in step
10 from the value in step 15 for each of the test frequencies. Record the
difference in the space provided on the Performance Test Record.

R

Now use these values to plot a point-to-point variation curve on the graph
provided in the Ferformance Test Record. The peak-to-peak variations
determine the frequency response of the detector.
. YA :
4-14 Performance Tests HP 850825A/B/DJE
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This completes the procedure for measuring frequency response.

Power Accuracy Performance Test

Specifications
Refer to Table 1-2 through Table 1-6. Specifications apply at 25°C £5°C.

Description

Power accuracy is measured with consideration given 1o the following
conditions {the order is not important):

# Power aceuracy is measured at 50 MHz.

® If in DC mode, autozero has been performed (not necessary for AC mode).
w All equipment has been allowed to warm-up for 30 minutes,

m Source harmonics are below —40 dBe.

m This performance test includes mismatch effects. Specifications assume no
mismatch.

m Trace averaging should be used on the analyzer as required.

8 Offset active and adjusted with a calibrated 0 dBm, 50 MHz signal applied (DC
mode only).

The recommended method for testing power accuracy is to use an HP 8116A
pulse/function generator as the source. An HP 8116A provides the amplitude
necessary to check the detector to its full specifications. Both AC and DC modes
must be tested to verify the performance specifications of the detector.

Note that the DC mode test is an “absolute” measurement, requiring the
use of a calibrated power meter to set a level of 0 dBm. Using the HP 436A
as a calibrated 0 dBm, 50 MHz source introduces a maximum measurement
uncertainty of +0.07 dB.

AC power accuracy testing is done with the HP 8116A modulated by an
HP 116658,

YL
An alternate procedure is provided using an HP 8350B with an RF plug-in as the
source. This method does not test the detector to its full specifications (tests to

HP B5025A/BIDJE Perfermance Tests  4-15
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now

+10 dBm) and should not be used when traceability to the National Institute of

Siandards and Technology (NIST) is required. -
Equipment Required o
Pulse/AUnction GEnerator .. .. ... oo e HP 8116A =
Gealar NEEWOrk analVzZer .. ... oo HP 8757C/D/E
50 MHz bandpass filter ... HP part number 08757-80027 =
3 A AELEIUIATOT « + -« e oo e ettt e HP 84918 =
Calibrated 16 dB step attenuator. ... HP 355D Option 001/H188
Calibrated 1 dB step attenuator .............oooavres TP 3550 Option 001/HS8
Modulator (AC mode OnEY). ..o HP i1666B 7
Power meter (DO mode OnLy}. ... oorii HP 436A/438A

AGADLETS .+t e et L as required

Note Calibrated attenuation is used in the power accuracy
caleulations below. Calibraied step attenuators include a
calibration report at 50 MHz to improve measurement accuracy.
The report lists the actual attenuation of each step at one
frequency of interest. The calibration report may be ordered
as an option with the step attenuators when purchased or
performed as a service afterwards.

momm

m

Procedure

Absolute Power Accuracy in DC Mode Performance Test

1. Connect the equipment as shown in Figure 4-4. Do not connect detector to
attenuator output. Do not use the moduiator for this fest (AU mode only).
Switch all the equipment ON and allow 30 minutes warm-up time.

4.16 Performance Tests HP 8502BA/B/DIE
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Figure 4-4. Absolute Power Accuracy Test Setup

2 TFor each of the power levels specified in columns 2 and 3 of the
Ferformance Test Kecord, record the required calibration data of the
step attenuators (10 dB step attenuator data in column 4 and 1 db step
attenuator data in column 5).

w32
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3. Calculate the calibrated power level for each power level and record this

value in column 6 CAL PWR LVL. An example follows:

1. Nominal 2. Nominal 3. Nominal 4. CAL 5. CAL 6. CAL
PWER LVL 10 dB STEP 1 dB STEP ATTEN ATTEN ATTEN PWR IV
ATTEN
0 il 1§ 10.02. 5.01 —4.03

- On the analyzer, press (PRESET) (FRESET) CHA

16 dBm —(column 4 + column 5) = CAL PWER LVL
16 dBm —(10.02 dB + 6.01 dB) = —0.03 dbm

. On the HP 8116A, set a frequency of 50 MHz by pressing Sine Function (P)

Duty (BTY). Using the VERNIER rocker keys adjust for a 50% duty cycle
display.

Press Frequency (FRQ). Using the VERNIER and RANGE rocker keys adjust
for a 50 MHz display.

Select normal operation. LED NORMAIL ON,

OFF Switch continuous wave ON
and select DC mode for the det@{’tor by pressing INSTRUMENT STATE -

m (5VSTEW) MORE SWEEP MODE €4 ON, INSTRUMENT STATE.

10.

4-18 Perfermance Tests

. Perform the detector offset calibration.

On the analyzer, press I} ~ A (@) (@B). This ensures 0 dB of offset.

. Connect the detector to the power meter POWER REIT output.

Switch POWER REF ocutput ON.

On the analyzer, perform the following:

a. Press FUNCTION AU E FUNCTION (CORSOR). Note the
reading for use in step b.

v

i iy
LT

%

HP 85025A{B/D/E
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12.
13.

14,

15
16.

b. Press FUNCTION DET BFFSET A Using the ENTRY keys, enter the
value opposite in sign to the reading noted above.
Example: CRSR = + .45 dBm
Press 3 0 (D) &) @)

¢. Press FUNCTION {CURSOR). The display should indicate a power
level of 0.00 dBm. If not, repeat the detector DC ZERG and OFFSET
CALIBRATION (steps 6 and 7) until a 0.00 dBm power level is obtained.

On the step attenuators, set the attenuators for a total of 16 dB attenuation.
Set the HP 355C to 6 ¢B and set the HP 365D to 10 dB.

Connect the DUT to the attenuated ocutput.

On the HP 8116A enable the output by pressing (DSABLE). The DISABLE
LED should deactivate,

Refer to the Performance Test Record at the end of this chapter for the
calibrated power level computed ai nominal 0 dBm. Use the VERNIER
rocker kKeys to adjust the output power to the CAL PWR LVL.

Note the cursor value displayed on the CRT. Record this value in the space
provided in columa 7 of the Performance Test Becord.

Set both attenuators to 0 dB attenuation. Note and record the cursor value,

Set the attenuators for the next Nominal PWR LVL (dBm).

Note For nominal power levels of —16 dBm and below, use a

combination of AVERAGING ON and SMOOTHING ON to

reduce trace noise and obtain a stable reading. Refer to the
FPerformance Test Record for the specified AVERAGING FACTOR,
Allow for settling time after resetting the attenuator(s).

imd e As Lmy o imi leld Ley

17.

b

18.

w) i

Ll

il

19.

When the cursor reading has stabilized, note and record the vaiue in
column 7.

Repeat steps 13 and 14 for each nominal power level listed on the
Ferformance Test Record,

Calculate the Dynamic Accuracy Error as follows:
Diynamide Accuracy Errvor = MEAS PWR LVL — CAL PWR LVL

Include and preserve sigris in this calculation. Enter this value in the
Dynamic ACCY Error (dBm}, column 8, of the Performance Test Record.

. : i HP 85025A/B/D/E Perfarmance Tests. 419
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Dynamic Accuracy in AC Mode Performance Test

20.

25,

22,

23.

24,

26.
26.
27.

Connect equipment as shown in Figure 4-4. Connect the modulator’s DRIVE
INPUT to the analyzer’s rear panel MODULATOR OUTPUT. Connect the DUT
to the attenuated output. Switch the equipment ON and allow 30 minutes
for warm-up.

Record and caleulate the data as necessary into columns 4, b, and 6 of the
Performance Test Record. If the attenuators used in this test are the same
as the ones used in steps 2 and 3, copy the data from the Absolute Power
Accuracy in DC Mode Performance Test Recovd (columns 4, 5, and 6),

On the analyzer, press CHAN. 2 OFF FUNCTION (CUREGR).

Set the 10 dB step attenuator to 10 dB and set the 1 dB step attenuwator to
6 dB.

On the HP 8116A, set a frequency of 50 MHz by pressing Sine Funetion
Duty (BTY). Using the VERNIER rocker keys adjust for a 50% duty cycle
display.

Press Frequency {FRQ). Using the VERNIER and RANGE rocker keys adjust
for a b0 MHz display.

Select normal operation. LED NORMAL on.

Refer to the Performance Test Record for the CAL PWR IVL computed at
nominal O dBm. Use the VERNIER rocker keys to adjust the output power
to the CAL PWR LVL as displayed by the CURSOR on the analyzer.

Note and record on the Performance Tbst Record the cursor value displayed.

Set both attenuators to 0 dB. Note and record the cursor value.

Set, the attenuators for the next Nominal PWR LVL. Continue the procedure
as outlined in steps 24 through 26 of the DC Mode Test for each of the
Nominal PWR LVLs listed on the Performance Test Record.

This completes the procedure for measuring dynamic accuracy.

A4.20 Performance Tests ' HP 85025A/BIDIE
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Power Accuracy, Alternate Procedure Using an IIP
83508 (+ 10 dBm maximum)

Alternate Equipment

Sweep oscillator ... HP 83508
RE plug-ive. ... HP 836928
Scalar network analyzer ... ... .. HP 8757C/D/E
50 MHz bandpass filter........................ .. .. HP Part. Number 08757-80027
SABattenuator . HP 34918
Calibrated 10 dB step attenuator ...................... HP 356561 Option 001/H88
Calibrated 1 dB step attenuator .............. ... .. .. HP 3550 Option 001/H88
Power meter (DCmodeonly). ... ... ... .. ... ... HP. 436 A or 438A
Adapters . . oo as required
[

KP §5025A/8iBIE Performance Tesis 421
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Figure 4-5. Power Accuracy Alternate Test Setup

mmmmmm M m

Procedure
1. Connect the equipment as shown in Figure 4-5. Aliow 30 minutes warm-up
time. .
4.22 Performance Tests HP 85025ABIGIE o
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Al

9 ¥or each of the nominal power levels specified in the Performance Test
Record {Alternate Procedure), calculate the Cailibrated Power Level. Refer
to steps 2 and 3 in the Absolute Power Accuracy in DC Mode Performance
Test for detajls. Change all + 16 dBm references to +10 dBm.

Wow

Absolute Power Accuracy in DC Mode, Alternate Procedure

3 Do not connect the detector to the attenuated output.

4. On the analyzer, press (PRESET) CHAN 2 OFF INSTRUMENT STATE (svsTim]
(MODE DC). Next, press CONFIG SYSTEM DC DET ZEROD MANUAL CONT
DET OFFSET 4 (3) (GE).

5. Connect the detector to the power meter POWER REF output.

6. Switch the POWER REF output ON.

. On the analyzer, press AUTD SCALE (CURSOR). Note the reading.

On the analyzer, press DET OFF3ET 51} . Using the ENTRY keys, enter
the value opposite in sign to the reading noted above.

. On the analyzer, press (CURSOR). The display should indicate a power level
of 0.00 dBm. If not, repeat the detector zero and offset calibration untit a
0.00 dBm power level is obtained {steps 4 through 7).

0. Set the 10 dB step attenuator to 10 dB,
10. Connect the DUT to the attenuated ougput.

TR TR TR 1|

(&l
-3

T TRRNT TRERY TRERT 7
s o]

11, On the source, switch square wave modulation OFF, Set a CW frequency of
50 MHz.

12. Refer to the Performance Test Record for the CAL PWR LVL computed at
nominal 0 dBm. Adjust the output power to the CAL PWR LVL.

13. Note the cursor value displzéyed on the CRT. Record this value in column 7
of the Performance Test Record.

14. Set the attenmators for the next nominal PWR LVL. Continue the procedure
as outlined in steps 9 through 13 of the Absolute Power Accuracy in DC
Mode Performance Test.for each of Nominal PWR LVLs listed on the
Ferformance Test Recordi{Nominal —55 dBm is for AC Test only).

[T'TRERY SRR ¥

Y- 9 15

L

HP 85025A/B/DIE Performance Tests 423
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Dynamic Accuracy in AC Mode, Alternate Procedure

15.

16.
7.
18.
19.

20.
21.
22.

Repeat steps I and 2 of Absolute Power Accuracy in DC Mode Performance
Test, Alternate Procedure. Connect the DUT to the attenuated output.

Preset the analyzer. Switch OFF channel 2. Switch ON the cursor.
Set the 10 dB step attenuator (o 10 dB.
On the source set CW to 5O MHz,

Refer to the Performance Test Record for the CAL PWR LVL computed at
nominal 0 dBm. Adjust the output power to the CAL PWR LVL.

Note and record the displayed cursor value.
Set both attenuators to 0 dB. Note and record the cursor value,

Set the attenuators for the next nominal PWR LVL. Continue the procedure
as outlined in steps 17 through 19 of the Absolute Power Accuracy in DC
Mode Performance Test for each of the nominai PWR LVLs listed on the
Performance Test Record.

This completes the power accuracy alternate procedure.

4.2&4 Performance Tests
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Performance Test Record

HP 85025A/B/D/E Detector Performance Test Record (1 of 9)

Test Facility

Report Numbeyr

Date

Customer

Tested by

Maodel

Ambient temperature G

Serial Number

Relative humidity . %

Options

Special Notes

HP BBO25A/BIDIE -

Performance Tests 425
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HP 85025A/B/D/E Detector Performance Test Record (2 of 9)

Model

Report Number

Test Equipment Used

Model Number

Trace Number

Date

Jal Due Date

4.26

Performance Tests
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HP S5025A/B/D/E Detector Performance Test Record (3 of 9)

Test Measnred | Measurement
Beseription Specification Results Uncerf;ainty1
HP 83025A/8B Return Loss
10 MHz to 40 MHz > 10 d5 - +1.4dB
0.04 GHz to 4.0 GHz > 20 dB +1.1dB
4 Gz to 18 GHz > 17 dB +1.4 4B
18 GHz to 26.5 G He? > 12 dB e +1.1 dl
HP 830250 Return Loss
10 MHz to 40 MHz > 106 dB - +0.5 dB
0.04 GHz to 0,10 GHz > 20dB +2, -5 dB
10 GHz to 14 GHz > 25 dB +8, -2 dB
14 GHz to 34 GHz > 20 dB oo +3, -2 dB
34 GHz to 40 GHz >15dB | .. R +2, -1.5dB
40 GHz to 50 GHz > HdB +2, 1.5 dB
HP 8§5025E Return Loss
10 MHz to 40 MHz >W0dB | +1.4 dB
0.04 GHz to 0.1 GHz > 20d4B R 1.1 4B
0.1 GHz to 25 GHz > 25 dB +1.4dB
25 GHz to 26.5 Gliz > 23 dB +1.1 dB

1 Using the equipment and procedures documented in this manual.

2 HP 850258 only

HP 85025A/B/DIE

FUEFEFFERERERE
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HP 85025A/B/D/E Detector Performance Test Record (4 of 9N

Frequency Response

Test Frequeney

Recommended

Actual

Source Detector Difference
Step 10 Step 15 Step 146

.01 GHz

2.00 GHz

4.00 (GHz

4.0 GHy

8.00 (3Hz

10.0 GHz

12.0 GHz

14.0 GHz

16,0 GHz

18.0 GHz

20,0 GHz

21.0 GHz

22.0 GHz

23,0 GHz

g, 24.0 GHy

25.0 GHz

26.0 GHz

26.56 GHz

28.0 GHz

LI

30.0 Gz

32.0 GHz

f

340 GHz

36.0 GHz

38.0 GHz

" 40.0 GHz2

42.0 GHz

44.0 GHz

46.0 GHz

48.0 GHz

mom mm

50.0 GHz

4-28  Performance Tests
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HP 85025A/B/D/E Detector Performance Test Record (5 of 9)

TP 85025 A/B/E Absolute dB Error Versus Froquency

4B ERROR we FRE

FREQUENCY in GHz

pudlions

HP 350251 Absolute dB Error Versus Frequency

vs FREJQUENCY

4B ERROR

FREQUENCY in GHz pada.e

HP 85026A/BIDJF Performance Tests 4.28
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HP 85025A/B/D/E Detector Performance Test Record (6 of 9)

Absolute Power Acourac

in BC Mode

1. 2. 3. 4. 5. 6. 7. 5. 9.
Nominal Nominal Nominal CAlL CAL CAL PWR | MEAS Dynamic Upper Limit
PWRIVL | 120 dB 12dB | ATTEN | ATTEN | IVL (dBm)| PWR ACCY | (HP 85025A/B/D/E

(dBm) ATTEN | ATTEN | (3120dB| (12dB | (16 dBm - | IVL Error unless noted
Setting Seiting ATTN} ATTN) CAL {Carsor) {dBm} otherwise)
(aBy (dB) AFTNY | (dBm)

0 10 § REF REF

16 0 0 0.70°

1.0°

13 o 3 f.612

6.76%

10 0 8 0.52

8 10 o 0.40

3 10 3 0.40

) 10 8 REF REF

-3 10 9 .40

-6 20 2 0.40

—10 20 5 0.40
~13 20 g 0.40
15t 30 P 0.40
~20% 30 6 0.40
2545 40 1 0.40
_anh3 a0 6 9.40
3546 50 i .40
—ach® 50 8 0.70
a5t a0 1 1.0
st ? 80 4 1.3

1 Upper limit does not include measurement uncertainties.

2 HP 85025A/B only
3 HP 85025D/E only

4 Smoeothing ON

5 Averaging ON, Averaging Factor=4

6 Averaging ON, Averaging Factor=8

7 Averagimg ON, Averaging Factor=8

4.30 Performance Tests
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HP 85025A/B/D/E Detector Performance Test Record (7 of 9)

: Dyvnamic Accuracy in AC Mode
% 1. 2, 3: 4. 3. é. ) . 7. . 8. . ‘ 9.' 3
- Nominal Nominal Nominal CAL CAL CAL PWR | MEAS Dynamic Upper Limit
. PWR LVL 120 48 12 dB ATTEN ATTEN | IVL (dBm} PWR ACCY (HP 85025A/B/D/E
ﬁ {dBm) ATTEN ATTEN (120 4B | (12 dB | (16 dBm - VL Error unless noted
Setting Setting ATTN} ATTN} CAL {Cursor} {dBm) otherwise}
@ {dBY (4B) ATENY {dBm)
- ] 14 G REF REF
E 16 o 0 0702 1.0%
' 13 o 3 0.612, 0.76°
S 16 0 6 (.52
5] 10 0 .40
| 3 10 3 . 0.40°
Q 10 [ REF REF
ad —4 10 o (3,40
] — 13 20 2 0.4
. 10 20 4 0.40
-13 20 e 0.40
o gt 30 2 40
o _2_24: 320 6 0.4
e QET 440 1 .40
~30% 40 5 0.40
o 3506 50 1 (.40
—qp*6 50 o 0.70
5 —as T 50 1 1.0
A —s0%7 60 8 EE
- ~55%8 0 1 1.6
2 1 Upper Hmit does not include measurement uncertainties,
d 2 FP 85025A/B only
e 3 HP 88025D/E onky
. 5 4 Smoothing ON
’ 5 Averaging ON, Averaging Factor=4
B | 6 Averaging ON, Averaging Factor=8§
- 7 Averaging ON, Averaging Factor=28
) ﬂ 8 Averaging ON, Averaging Factor=32
5 3 "
L
g HE BEO25A/B/DE Performence Tests 431
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HP 8$5025A/B/D/E Detector Performance Test Record (8 of 9)

Alternate Fesrs
1. 2. 3. 4. 5. 6. 7. 8. 4.
Nominal Nominal Nominal CAL CAL CAL PWR MEAS Dynamic Upper Limit1
PWR IVL iz20 dB 12 4B ATTEN | ATTEN | LVL (dBm) PWR ACCY
{dBm) ATTEN ATTEN {126 dB . {12 dB (16 dBm ~ LVL Error
Setting Setting ATTN) ATTNY CAL {Cursor) (dBm}
(dB) (aB) ATTN) {dBm)
0 HE 0 EEF REF
10 0} 0 0,52
6 0 i 0.40
b 0 7 0,40
Q H] REF REF
-5 10 3 (.40
— 4 10 G (.40
— 10 20 4] .40
133 20 3 1,40
- 18 20 6 .40
— 20 30 0 .40
_25° 20 5 .40
—307 40 9 0,40
3523 40 5 5.40
2.3
— 40 50 0 0.70
4524 50 5 1.0
PN " .
5O 50 a 1.3
~552:5 50 5 1.6
~ 5050 60 6 1.3
_ 5D 70 1 1.6
1 Upper limit does not include measurement uncertainties.
2 Bmoothing ON
3 Averaging ON, Averaging Factor=4
4 Averaging ON, Averaging Factor=8
5 Averaging ON, Averaging Pactor=8
6 Averaging ON, Averaging Factor=32
432 Performance Tests HP 850254A/B/DI/E
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HEP 85025A/B/D/E Detector Performance Test Record (9 of 9)

RF tnput Connector Mechanical Tolerances

Connector Minimum Maximum Measured
Recession Recession Recession
(inches ;1 (Inches) {inches)
[P BA026 A 0.207 0.210" e
Type-N male
HE #6625 Option 601 G.000 0.003
Precision 7 mm

Fracizion 7 mm
Collet Resilience

Collet must spring back out
after being depressed

Pass .
Fail —

HP 850280/F 0.000 6.003

Precizion 3.5 mm male

HP 60250 0.000 0.002 .
Precision 2.4 mm male

1 Minimum recession must NEVER be less than the minimum recession tolerance. If a connector

fails this specification, immeds

1o it,

2 The type-N gage calibration block
to 0.210 inch recession is displayed

3 With collet removed.

HP 85025A/B/D/E

alely replace it. Such connectors will damage any contector mated

eros the gage at a 0,207 inch offset. Therefore the 0.207 inch
ag 0.000 to 4.003 inches on the gage.

Perfarmance Tests  4-33
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