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HP 8970B NOISE FIGURE METER

This manual covers operation of the Noise Figure Measurement System, including the HP 8970B,

the HP 8971B, and the HP 8971C. System Local Oscillators are covered only in their operation
as a part of this system.

Before operating the Noise Figure Meter, read the following information:
* Error 19

If error 19 is displayed during the calibration of the Noise Figure Measurement System, refer
to the back of this page for troubleshooting help.

e Recording IF Cal Data

Refer to paragraph 2-14, “Recording IF Cal Data”, in Section II of the HP 8970B Operating
Manual. The IF attenuator data is needed to return the Noise Figure Meter to specified
operation should a non-volatile memory failure occur (Error E-80).

¢ For Those Familiar With The HP 8970B Noise Figure Meter, Please Note:

The procedure for calibrating the IF attenuators has changed. If E-26 or E-13 should occur,

refer to the “Calibrate, IF Attenuator” detailed operating instruction in Section III of the HP
8970B Operating Manual.

e Maximum Input Power

The maximum average power level for a CW signal at the RF INPUT connector of the HP
8970B must not exceed +20 dBm (100 mW), or +13 dBm (20 mW) for option 020. The
maximum power for a pulsed signal is also +20 dBm (100 mW), or +13 dBm (20 mW) for

option 020. The HP 8970B may be damaged by voltages exceeding + 20 Vdc at the RF INPUT
connector.

* Using the HP 346A Noise Source with the HP 8970S/T, or HP 8970B Opt 020 and HP 8971B/C

A preamplifier is required when using the HP 346A Noise Source to calibrate a system.
Typically, a preamplifier with > 15 dB of gain and < 6 dB noise figure will work. Without a
preamplifier, error E-19 will result when trying to perform a YIG-tuned filter fine peak
calibration (36.3 SPECIAL FUNCTION or 36.4 SPECIAL FUNCTTION) and error E-27 will
result when trying to calibrate the Noise Figure Meter with 36.1 SPECIAL FUNCTION active
(Disable YIG Tune in Cal). This applies to the HP 346A Noise Source only.

* Using the HP 346A Noise Source with the HP 8970A/B

A preamplifier may be required when using the HP 346A Noise Source to calibrate the HP
8970A/B Noise Figure Meter. If error E-27 occurs after pressing the CALIBRATE key on the

noise figure meter, use a preamplifier to correct the situation. Typically, a preamplifier with >
10 dB of gain and < 6 dB noise figure will work.

(cont’d on reverse side)




(cont’d from reverse side)

e Error 19

Error 19 is a Noise Figure Measurement System error. The Noise Figure Measurement System
consists of the Noise Figure Meter, Noise Figure Test Set and the System LO. If Error 19 is

displayed, use the following steps before assuming that the Noise Figure Measurement System is
malfunctioning:

1. Verify that the System LO has been connected to the Noise Figure Meter (System Interface

Bus) and the Noise Figure Test Set (System Interface Bus and LO INPUT) correctly and with
the proper type of cable.

2.Be sure the correct Special Function 41.X has been selected for the System LO being used.

3.Verify that the power level of the system LO is at least +7 dBm. It is assumed that the cable
from the System LO to the Noise Figure Test Set is the cable that was shipped with the Noise
Figure Test Set. If the cable is longer, a higher power will be needed. The power level at the
Noise Figure Test Set input mixer needs to be at least +7 dBm. The power level of the system
LO can be changed using Special Function 42.5.

4.Be sure at 2050MHz the System LO’s AM noise is below -156 dBM/Hz and that spurs are
below -45 dBm in the 10 to 2100 MHz (2400 MHz for opt 020) range and -15 dBm in the 2.1

to 18 GHz (2.4 for opt 020) range. Having AM noise and spurs outside these limits could
cause a problem when calibrating.

5.When the HP 8673B/D is the System LO, be sure that the K-band amplifier is disabled for
frequencies above 16 GHz. Disabling the K-band amplifier is described in the Noise Figure

Meter Operating Manual, Programs Available to Control The System LO Detailed Operating
Instructions.

6.Verify that the HP 346A noise source is not being used during the calibration of the Noise
Figure Measurement System. The HP 346A does not have enough ENR to be used for a
calibration. However, the HP 346A can be used when making a measurement.

7.Verify that FM and television signals, that fall within the input range of the Noise Figure
Meter, are not leaking into the Noise Figure Measurement System and causing a problem. A

spectrum analyzer can be used to look for spurs at the 20 MHz IF OUT. If spurs are found,
the device under test may need shielding.

8.Be sure that the following special functions have been enabled:
Special Function 45.1, Enable the Noise Figure Test Set in all Modes.
Special Function 46.0, Enable the System LO commands.
Special Function 48.0, Enable the Noise Figure Meter as the system controller.

9.Be sure if a preamplifier is being used, that the calibration takes place within the passband of
the preamplifier.

10.If the preceding steps didn’t help, try using Special Function 0.9 to set the Noise Figure
Meter to the factory preset condition. Then try Calibrating again.

11.If a problem still exists after using Special Function 0.9, refer to the Operator’s Checks in
the Noise Figure Meter Operating Manual to determine the instrument that is malfunctioning.
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Special Considerations when using a bias tee with the
HP 8970B Option 020 Noise Figure Meter

There is a possibility that the input section of the HP 8970B Option 020 Noise Figure Meter could be damaged during
the measurement setup conditions of certain devices such as Low Noise Blocks (LNB’s).

Typically, these devices are biased through their RF port using a bias tee. Due to the reactive components, contained
within the bias tee, large transient voltages may be generated when either:

i.  The DC supply to the Device Under Test (DUT) is suddenly switched on or off.

Or:

ii. The DC supply is interrupted when the DUT is connected to, or disconnected from, the bias tee.

Hewlett-Packard have investigated this measurement application and have some recommendations to reduce any risk of
damage.

If your instrument serial prefix is less than 3811, then consider recommendations 1 and 2. Recommendation 1 provides
adequate protection; for the most robust solution, combine both recommendations.

If your instrument serial prefix is 3811 or greater, input protection circuitry has been added to the product; however,
recommendation 1 should be considered good practice.

1.  Ensure that the HP 8970B Noise Figure Meter is in low sensitivity mode before the DUT power is
switched off, and remains so until after the DUT power is switched back on. This mode switches 30 dB
of attenuation into the input path, protecting the input circuitry. The HP 8970B Noise Figure Meter is put
into low sensitivity mode by selecting 60.6 Special and returned to auto-ranging mode by selecting 60.0
special. If the unit is under remote program control, low sensitivity is selected by command “R6” and
auto-ranging mode by “R0”.

Ensure the DC supply to the bias tee is switched off before the DUT is disconnected, and is not switched
on until the next DUT is connected.

2. Use a microwave limiter (HP part number 5086-7746) to reduce the amplitude of any voltage transients
presented to the input section. This can be purchased from your nearest Hewlett-Packard Sales Office.
This device has been thoroughly evaluated and causes no degradation in instrument specifications.




' 8970B Recommended Local Oscillators

The following is a list of recommended Local Oscillators (LO) for the 8970B along with the

language settings and special functions used to envoke the corresponding System LO programs in
the 8970B.

Model Number Language Mode Special Function
83751A/52A 8350 41.0
8671B/72B N/A 41.2
8673B/C/E/G N/A 413
8340B/41B N/A 41.4
83620A/22A/30A/40A/50A Analyzer 414
83711A/12A/31A/32A N/A 41.5%
83711B/12B/31B/32B SCPI 41.5*
83711B/12B/31B/32B 8673 413

*The Custom Local Oscillator Program (Special Function 41.5) is meant to be used with local
oscillators that require anywhere from two (2) to twenty-two (22) ASCII characters to define the
command sequence that sets the output frequency or output power. Special Function 41.5 default

data will control the: 83711/12/31/32 (SCPI MODE), no custom programming is needed for these
units.

For detailed programming information see Section 1il “Programming the System LO (DOI cont’d)”.



Noise Declaration
LpA < 70dB

am Arbeitsplatz (operator position)
normaler Betrieb (normal position)
nach DIN 45635 pt.19 (per ISO 779)

Statement of Compliance

Electromagnetic Compatibility (EMC) Information

This product has been designed to meet the protection requirements of the European Communities
Electromagnetic Compatibility (EMC) directives:

EN55011:1991 (Groupl, Class A)
EN50082-1:1992

- IEC 1000-4-2 (1995) ESD

- IEC 1000-4-3 (1995) Radiated Suseptibility
-IEC 1000-4-4 (1995) EFT

In order to preserve the EMC perfortmance of the product, any cable which becomes worn or
damaged must be replaced with the same type and specification.

Safety Information

This instrument has been designed and tested in accordance with publication EN61010-1(1993)/
IEC 1010-1(1990) +A1(1992) +A2(1994) / CSA C22.2 No. 1010.1(1993) Safety Requirements for
Electrical Equipment for Measurement, Control and Laboratory Use, and has been supplied in a safe
condition. The instruction documentation contains information and warnings which must be
followed by the used to ensure safe operation and to maintain the instrument in a safe condition.




Declaration of Conformity
according to ISO/IEC Guide 22 and EN45014

Manufacturer’s Name: Hewlett-Packard Ltd.
Manufacturer’s Address: Queensferry Microwave Division
South Queensferry

West Lothian, EH30 9TG
Scotland, United Kingdom

Declares that the product

Product Name: Noise Figure Meter
Model Numbers: HP 8970B
Product Options: This declaration covers all options of the above products as detailed in

TCF A-5951-9852-02

Conforms with the protection requirements of European Council Directive 89/336/EEC on the approximation
of the laws of the member states relating to electromagnetic compatibility.

Against EMC test specifications EN 55011:1991 (Group 1, Class A) and EN 50082-1:1992

As Detailed in: Electromagnetic Compatibility (EMC)
Technical Construction File (TCF) No. A-5951-9852-02

Assessed by: Dti Appointed Competent Body
EMC Test Centre,
GEC-Mareconi Avionics Ltd.,
Maxwell Building,
Donibristle Industrial Park,
KY115LB
Scotland, United Kingdom

Technical Report Number:6893/2200/CBR, dated 23 September 1997
Supplementary Information:
The product conforms to the following safety standards:

EN 61010-1(1993) / IEC 1010-1(1990) +A1(1992) +A2(1994)
CSA-C22.2 No. 1010.1-93
EN 60825-1(1994) / IEC 825-1(1993)

The product herewith complies with the requirements of the Low Voltage Directive 73/23/EEC, and carries the CE-
marking accordingly.

South Queensferry, Scotland 11 May 1998 ? aA ? NP2 W

Location Date R.M. Evans / Quality Manager

Europe Contact::
Your Local Hewlett-Packard Sales and Service Office or Hewlett-Packard GmbH, Department 2Q / Standards Europe
Herrenberger Strasse 130, D7030 Boblinger (Fax: +49-7031-143143)



Declaration of Conformity
according to ISO/IEC Guide 22 and EN45014

Manufacturer’s Name: Hewlett-Packard Ltd.

3 . . . ..
Manufacturer’s Address: Queensferry Microwave Division

South Queensferry
West Lothian, EH30 9TG
Scotland, United Kingdom

Declares that the product

Product Name: Noise Figure Test Set
Model Numbers: HP 8971C
Product Options: This declaration covers all options of the above products as detailed in

TCF A-5951-9852-02

Conforms with the protection requirements of European Council Directive 89/336/EEC on the approximation
of the laws of the member states relating to electromagnetic compatibility.

Against EMC test specifications EN 55011:1991 (Group 1, Class A) and EN 50082-1:1992

As Detailed in: Electromagnetic Compatibility (EMC)
Technical Construction File (TCF) No. A-5951-9852-02

Assessed by: Dti Appointed Competent Body
EMC Test Centre,
GEC-Marconi Avionics Ltd.,
Maxwell Building,
Donibristle Industrial Park,
KY115LB
Scotland, United Kingdom

Technical Report Number:6893/2200/CBR, dated 23 September 1997

Supplementary Information:
The product conforms to the following safety standards:

EN 61010-1(1993) / IEC 1010-1(1990) +A1(1992) +A2(1994)
CSA-C22.2 No. 1010.1-93
EN 60825-1(1994) / IEC 825-1(1993)

The product herewith complies with the requirements of the Low Voltage Directive 73/23/EEC, and carries the CE-
marking accordingly.

South Queensferry, Scotland 11 May 1998 ? A ? P e

Location Date R.M. Evans /| Quality Manager

Europe Contact:
Your Local Hewlett-Packard Sales and Service Office or Hewlett-Packard GmbH, Department 2Q / Standards Europe
Herrenberger Strasse 130, D7030 Boblinger (Fax: +49-7031-143143)
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General Safety Information

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.

WARNING

This is a Safety Class I instrument (provided with a protective earthing ground, incorporated in the
powercord). The mains plug shall only be inserted in a socket outlet provided with a protective earth
contact. Any interruption of the protective conductor inside or outside of the instrument is likely to make
the instrument dangerous. Intentional interruption is prohibited.

DO NOT operate the product in an explosive atmosphere or in the presence of flammable gasses or fumes.

DO NOT use repaired fuses or short-circuited fuseholders: For continued protection against fire, replace the line
fuse(s) only with fuse(s) of the same voltage and current rating and type.

DO NOT perform procedures involving cover or shield removal unless you are qualified to do so: Operating
personnel must not remove equipment covers or shields. Procedures involving the removal of covers and shields
are for use by service-trained personnel only.

DO NOT service or adjust alone: Under certain conditions, dangerous voltages may exist even with the
equipment switched off. To avoid dangerous electrical shock, service personnel must not attempt internal service
or adjustment unless another person, capable of rendering first aid and resuscitation, is present.

DO NOT operate damaged equipment: Whenever it is possible that the safety protection features built into this
product have been impaired, either through physical damage, excessive moisture, or any other reason, REMOVE
POWER and do not use the product until safe operation can be verified by service-trained personnel. If necessary,
return the product to a Hewlett-Packard Sales and Service Office for service and repair to ensure the safety
features are maintained.

DO NOT substitute parts or modify equipment: Because of the danger of introducing additional hazards, do not
install substitute parts or perform any unauthorized modification to the product. Return the product to a Hewlett-
Packard Sales and Service Office for service and repair to ensure the safety features are maintained.
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Safety Symbols

HP 8970B

The following symbols on the instrument and in the manual indicate precautions which must be taken to maintain safe
operation of the instrument.

Xiv

Safety Symbols

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 supplied documentation.

Indicates the field wiring terminal that must be connected to earth
ground before operating the equipment - protects against electrical
shock in case of fault.

mor L

Frame or chassis ground terminal - typically connects to the
equipment's metal frame.

Alternating current (AC)

o

Direct current (DC)

A\

Indicates hazardous voltages

WARNING

'Warning denotes a hazard. It calls attention to a procedure, which
if not correctly performed or adhered to could result in injury or
loss of life. Do not proceed beyond a warning note until the indi-
cated conditions are fully understood and met.

CAUTION

Caution denotes a hazard. It calls attention to a procedure, which
if not correctly performed or adhered to could result in damage to
or destruction of the instrument. Do not proceed beyond a caution
note until the indicated conditions are fully understood and met.

C€

The CE mark shows that the product complies with all relevant
European Legal Directives.

ISM 1-A

This is a symbol of an Industrial, Scientific, and Medical Group 1
Class A product.

3P

The CSA mark is a registered trademark of the Canadian Stan-
dards Association, and indicates compliance to the standards
layed out by them.
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HP 8971B/C
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2
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s G
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RACK FLANGE KIT AND FRONT HANDLE COMBINATION KIT

Figure 1-2. HP 8971B/C Accessories Supplied and Option
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General Information

" or any part of that range. To measure the noise figure of
devices with output frequencies greater than 1600 MHz
(2047 MHz, opt 020), an external mixer and local oscillator
can be used to convert the frequency to the 10 to 1600 MHz
(2047 MHz, opt 020) range. Measured noise can be
displayed as noise figure, equivalent input noise temperature
or Y-Factor. Gain is displayed in dB.

Once calibrated, a single keystroke of the Noise Figure
Meter can automatically remove the measurement system
noise and gain contribution (called second stage correc-
tion). The Noise Figure Meter then displays only the
noise figure and gain of the device under test (DUT).

Five Excess Noise Ratio (ENR) tables (four stored tables
and one working table) can be entered into the Noise
Figure Meter. Each table can have up to 35 entries. The
Noise Figure Meter uses this data to correct for ENR
versus frequency variations. For measurements made
between calibration points, ENR data is interpolated.
When the instrument is turned off, the ENR tables are
stored in nonvolatile memory.

X- and Y-Axis outputs on the rear panel allow for noise
figure and gain versus frequency to be displayed on a
storage or nonstorage oscilloscope, or output to a re-
corder. On an oscilloscope, gain can be displayed at a
lower intensity than noise figure, to distinguish between
the two traces. The Z-Axis output blanks an oscilloscope
or lifts a recorder pen. A storage oscilloscope can also be
used, but the differences in trace intensity are obscured.

Most functions can be remotely programmed via the
Hewlett-Packard Interface Bus (HP-IB) and all measure-
ment data is available to the HP-IB. The Noise Figure
Meter has a second bus, the System Interface Bus (SIB).
The System Interface Bus is a private bus used by the
Noise Figure Meter to control certain instruments in the
Noise Figure Measurement System. Instruments control-
led by the SIB are the Noise Figure Test Set, the System
Local Oscillator and a plotter.

1-8. Noise Figure
Measurement System

The HP Noise Figure Measurement System extends the

frequency range of the Noise Figure Meter from 1600 MHz
(2047 MHz, opt 020) to 18000/26500 MHz. The HP Noise
Figure Measurement System consists of the Noise Figure
Meter, the HP 8971B/C Noise Figure Test Set an a System
Local Oscillator. '
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All the features described about the Noise Figure Meter

apply to the Noise Figure Measurement System, with the
following changes:

o The Noise Figure Measurement System can be
tuned between 10 and 18000/26500 MHz.

o The noise figure of devices with output frequen-
cies greater than 18000/26500 MHz can be
measured with the addition of an external mixer
and a second, user-controlled, local oscillator
(double-down-conversion).

e Measurements using interpolated calibration data
are not allowed for measurement modes 1.5
through 1.9 unless a special function has been
selected.

For Simplicity, the Noise Figure Measurement System can be
thought of as one instrument. The Noise Figure Meter’s
System Interface Bus is used to control the Noise Figure Test
Set and the System Local Oscillator.

1-9. MECHANICAL OPTIONS

The following options may have been ordered and
received with the Noise Figure Meter. If they were not
ordered with the original shipment, they can be ordered
from the nearest Hewlett-Packard office using the part
number included in each of the following paragraphs.

1-10. Front Handle Kit (Option 907)

Ease of handling is increased with the front panel handles.
Order HP part number 5062-3989 for the HP 8970B or 5062-
3988 for the HP 8971B/C.

1-11. Rack Flange Kit (Option 908)

The Noise Figure Meter can be solidly mounted to the
instrument rack using the flange kit. Order HP part number
5062-3977 for the 8970B or 5062-3974 for the HP 8971B/C.

1-12. Rack Flange and Front Handle

Combination Kit (Option 909)
This is not a front handle kit and a rack flange kit package
together; it is composed of a unique part which combines both
functions. Order HP part number 5062-3983 for the 8970B or
5062-3975 for the HP 8971B/C.
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1-13. HEWLETT-PACKARD INTERFACE BUS

1-14. Compatibility

The Noise Figure Meter is compatible with HP-IB to the
extent indicated by the following code: SH1, AH1, T5,
TEO, L4, LEO, SR1, RL1, PPO, DC1, DT1, C0, and El.
The Noise Figure Meter interfaces with the bus via open
collector TTL circuitry. An explanation of the com-
patibility code can be found in IEEE Standard 488
(1978), "IEEE Standard Digital Interface for Program-
mable Instrumentation" or the identical ANSI Standard
MC1.1. For more detailed information relating to
programmable control of the Noise Figure Meter, refer
to Remote Operation, Hewlett-Packard Interface Bus in
Section I1I of this manual.

1-15. Selecting the HP-IB Address

The Noise Figure Meter can use two HP-IB addresses.
One is the address of the Noise Figure Meter. The
second is the HP-IB address of the Noise Figure Meter
when it is in Pass Through Mode. (Pass Through Mode
allows commands to be passed through the Noise Figure
Meter from a computer on the HP-IB to an instrument
on the SIB.) Refer to the HP-IB and System Interface
Bus (SIB) Addresses Detailed Operating Instruction, in
Section III, for additional information.

1-16. SYSTEM INTERFACE BUS (SIB)
The System Interface Bus is a private bus used by the

Noise Figure Meter to control the Noise Figure Test Set,
the System Local Oscillator and a plotter.

1-17. Compatibility

The System Interface Bus is compatible with IEEE
Standard 488 (1978) to the extent indicated by the
following codes: SH1, AH1, T6, TEO, L4, LEO, RL1, PP0,
DC1, DTO, C1, C2, C3, C4, C7 and E1. The Noise Figure
Meter interfaces with the bus via open collector TTL
circuitry. An explanation of the compatibility code can be
found in IEEE Standard 488 (1978), "IEEE Standard
Digital Interface for Programmable Instrumentation” or
the identical ANSI Standard MC1.1.

1-18. Selecting the SIB Address

The Noise Figure Meter uses SIB addresses for the
following:

e System Local Oscillator

e Noise Figure Test Set

e Plotter

e System Interface Bus

e Pass Control

o Pass Through Device on the SIB

General Information

For more information on selecting the SIB addresses,
refer to the HP-IB and System Interface Bus (SIB)
Addresses Detailed Operating Instruction, in Section III.

1-19. ACCESSORIES SUPPLIED

The accessories supplied with the Noise Figure Meter are
shown in Figure 1-1 and Figure 1-2.

a. The line power may be supplied in several configura-
tions, depending on the destination of the original ship-
ment. Refer to paragraph Power Cables in Section II of
this manual.

b. Two fuses, one for 100/200 Vac operation and one for 220/
240 Vac operation are supplied. One fuse is factory installed
according to the voltage available in the country of original
destination. Refer to paragraph line " Voltage and Fuse
Selection” in Chapter 2 of this manual.

c. The 8971B/C LO Input Cable, SMA female to SMA
female, is HP part number 08971-66126.

o2y
d. The 8971B/C IF Output Cable, Type N maleto Type N
male, is HP part number 11793-60006.

e. The 8971B/C Coaxial Adapter, SMA maleto Type N male,
is HP part number 1250-1636.

f. The 8971B/C has two HP 10833D 0.5 meter long HP-IB
cables that are supplied.

1-20. EQUIPMENT REQUIRED BUT NOT SUPPLIED
A noise source such as HP Model 346B (346A or 346C),
must be used with the Noise Figure Meter. The Noise
Figure Meter supplies +28.0V pulses to drive the noise
source on and off.

1-21. ELECTRICAL EQUIPMENT AVAILABLE

1-22. HP-IB Controllers

The Noise Figure Meter has an HP-IB interface and can
be used with any HP-IB compatible computing controller
or computer for automatic systems applications.

1-23. System Local Oscillators

The System Local Oscillator is part of the Noise Figure
Measurement System. Suitable local oscillators include
the HP 8671B, HP 8672A or HP 8673B, C, D, E, G
Synthesized Signal Generators and the HP 8340B, HP
8341B or the HP 8360 Synthesized Sweeper. The upper
frequency limit of the Noise Figure Measurement System
can be limited by the local oscillator.
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The HP 8673B and G Option 008 and the HP 8673D use
an amplifier to increase the output power above 16 GHz.
The amplifier used in instruments prior to serial number
prefix 2930A produces excessive broadband noise which
can degrade the noise figure of the Noise Figure Meas-
urement System. IF one of these signal generators is
being used as the system local oscillator and the output
signal is greater than or equal to 16 GHz, the amplifier
must be removed from the output signal path. For more
information, see manual section titled "Programming the
System LO".

1-24. Waveguide/Coax Adapters

The HP 346B/C Noise Source combined with the HP
X281C or P281C Waveguide/Coax Adapter makes a very
accurate, calibrated waveguide noise source.

1-25. MECHANICAL EQUIPMENT AVAILABLE

1-26. Chassis Slide Mount Kit

This kit is extremely useful when the Noise Figure Meter
is rack mounted. Access to internal circuits and com-
ponents or the rear panel is possible without removing
the instrument from the rack. Order

HP part number 1494-0060 for 430 mm (17 inch) fixed
sides and part number 1494-0061 for the correct adapters
for non-HP rack enclosures.
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1-27. Chassis Tilt Slide Mount Kit

This kit is the same as the Chassis Slide Mount Kit above
except that it also allows the tilting of the instrument up
or down 90 degrees. Order HP part number 1494-0062
for 430 mm (17 inch) tilting slides and part number
1494-0061 for the correct adapters for non-HP rack
enclosures.

1-28. RECOMMENDED TEST EQUIPMENT

Tables 1-11 thru 1-15 lists the test equipment recommended
for use in testing, adjusting , and servicing the Noise Figure
Meter. The "Critical Specification" column describes the
essential requirements for each piece of test equipment.
Other equipment can be substituted, if it meets or
exceeds these critical specifications.

The "Recommended Model" column may suggest more
than one model. The first model shown is usually the least
expensive, single-purpose model. Alternate models are
suggested for additional features that would make them a
better choice in some applications.




Input SWR (Reflection Coefficient)

(+0.002 dB. opt 020)

STD <1.7(0.26) 10 to 1600 MHz
Option 0203 <1.8(0.286) 10 to 1600 MHz
<2.0(0.33) >1600 to 2047 MHz
Maximum Operating Input Power -10 dBm (wideband)
Maximum Net External Gain >65 dB

Reducing System Noise Figure
with Preamplification

<1.8 dB + noise figure of the
external system

HP 8970B General Information
Table 1- 1 HP 8970B Noise Figure Meter Specifications (1 of 2)
Characteristics Performance Limits Conditions
NOISE FIGURE MEASUREMENT
Range 0to 30dB
Resolution 0.01 dB!
Instrumentation Uncertainty +0.1dB For a noise source in a 0 to 55°C environ-
ment with an ENR of 14 to 16 dB
GAIN MEASUREMENT
Range -20to >+40dB For total noise figures <30 dB
Resolution 0.01 dB! Gain >-9.99 dB
0.1 dB? Gain <-9.99 dB
Instrument Uncertainty +0.15dB
INPUT
Frequency Range Tunable from 10 to 1600 MHz
(2047 MHz, opt 020)
Frequency Resolution 1 MHz
Tuning Accuracy +(1 MHz + 1% of frequency), From +10 to +40°C
+6 MHz maximum
Noise Figure <7 dB +0.003 dB/MHz For input power levels below -60 dBm

50Q reference impedance

Between noise source and
HP 8970B RF Input

Low noise external preamplification
with net gain >20 dB

ELECTROMAGNETIC
COMPATABILITY

Designed to meet MIL STD 461B-
1980

Conducted and Radiated Emissions

Conducted and Radiated Immunity

MIL STD 461B-1980 using method CE03

MIL STD 461B-1980 using method CS01,
CS02 and RS03

IResolution over the Hewlett-Packard Interface Bus is 0.001 dB
2Resolur.ion over the Hewleu-Packard Interface Bus is 0.01 dB
3For serial prefixes below 3811: <1.7(0.26) 10 to 1600 MHz
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Table 1- 1. HP 8970B Noise Figure Meter Specifications (2 of 2)

Characteristics

Performance Limits

Conditions

Meets the requirements of the European
Union EMC Directive 89/336/EMC plus
ammendments and is CE marked accord-
ingly.

Conducted and Radiated Emissions

Conducted and Radiated Immunity

EN 55011, 1991 Group 1,
Class A

EN 50082-1, 1992

Electrostatic Discharge immunity accord-
ing to IEC 1000-4-2, 1995 at 8 kV air dis-
charge and 4 kV contact discharge.
Radiated Immunity according to IEC
1000-4-3, 1995 at 3 V/m from 27 to 500
MHz.

Electrical Fast Transients - bursts accord-
ing to IEC 1000-4-4, 1995 at 1.0 kV mains
and 0.5 kV ports.

GENERAL

Noise Source Drive

A\

Power Requirements
Line Voltage:

100, 120, 220, 230, or 240 V
Operating Frequency Range
Power Dissipation

Temperature:
Operating
Storage
Humidity

Remote Operation (HP-1B)

Dimensions:
Height
Width
Depth
Net Weight

28.0+£0.1V
<1V

+10%
48 - 66 Hz
150 VA maximum

0t0 55°C

-55 to 75°C

Up to 95% Relative Humidity
to 40°C

IEEE STD 488-1978
Compatability Code:

SH1, AH1, T5, TEO L4, LEOQ,
SR1,RL1, PPO, DC1, DT1, CO
and E1

146 mm (5.75 in.)
425 mm (16.8 in.)
462 mm (18.2 in.)
15.5 kg (34 1bs)

Noise source ON at up to 60 mA peak.
Noise source OFF.

The Hewlett-Packard Interface Bus (HP-
IB) is Hewlett-Packard’s implementation
of IEEE Std 488-1978, “Digital Interface
for Programmable Instrumentation”.

Most functions are remotely programma-
ble.

Note: For ordering cabinet accessories, the
module sizes are 5!/2H, 1 MW (Module
width), and 17D.
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Table 1-2. HP 8970B Noise Figure Meter Supplemental Characteristics

. Supplemental characteristics are intended to provide information useful in applying the instrument by giving
typical, but non-warranted, performance parameters.

All parameters describe performance in automatic operation or properly set manual conditions.
Bandwidth: approximately 4 MHz.

Audible Noise Level: <5.5 bels at 1 metre.

Sensitivity: no external gain required; —100 dBm; able to measure its own noise figure.
Measurement Speed: about 6 to 9 measurements per second with minimum smoothing.
Sweep Speed at Minimum Smoothing (10 to 1600 MHz): 140 ms per frequency point.

Maximum Safe Input Level: +20 Vdc; +20 dBm peak (or average) at RF.

- Jiter  Peak-to-peak? Y-factor variation <0.15 dB At minimum smoothing

Peak-to-peak? Y-factor variation <0.02 dB With increased smoothing (smoothing
factor set to 64).

Note: Jitter in noise figure is equivalent to jitter in Y factor to within 10% for ENR>14

dB and F<4 dB. At minimum smoothing, jitter can limit accuracy; the small jitter at high
smoothing does not.

FUNCTIONAL P