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346B/C Error Analysis
Sowrges of Eror;
1. AGMC Standard Noise Source (B&C)

Freq(QHzY  Emor(dB)
0.01- 10 0.16

10- 26 0.1%
26.5 023

2. Mismatch Error

As long as the SWR of the freq converter is on the same order as that of the power splitter, mismatch
resulting from the noise source & converter can be ignored since coupling between the ports is 6-7 dB,
Total mismatch error (that with the std connected & that with the DUT connected) is

MM (dB) = - 20 % SQRT(2) * log (1 - GAMMA 5 * GAMMA)

where GAMMA ;= refl coef of power splitter & GAMMA,s = refl coef of noise source

SWR. Spees:

346B: .01 - .03 GHz, 1.3(.13); .03 - 5 GHz, 1.15(.07); 5 - 18 GHz, 1.25(.11)

36C: 01 - 18 GHz, 1.25(.11); 18 - 26.5 GHz, 1.35(.13)
11667A: DC -4 GHz, 1.15(.07); 4 - 8 GHz, 1.25(.11); & - 18 GHz, 1.45(.18).

116678 DC - 18 GHz, 1.22(.10); 18 - 26.5 GHz, 1.29(.13)

3468 346C
Freg(GHz), Mismateh Ervor(dB) Freq(GHz) Mismpateh Error(dB)
0.01-0.03 0.11 0.01-18 0.14
0.063-4 .06 18 - 26.5 0.24
4-3 015
%-18 025

3. Stability (ditter/repeatibility)
T iltv(d

0.01-18 0.07

i§-26.5 0.09

4. Detector Linearity: 0.03 dB




0.01 - 0.03 021
0.03-4 0.19
4-8 0.23
a-10 0.31
10-18 0.32

Combining ranges which are close,

468 346C
FreqGHz)  Emor(dB} R3S Freq(GHz) . Eror(dR) R3S
0.01-3 0.23 0.01-18 0.25
3-18 0.32 18 -26 0.32
20.5 0.33

pcertaigt items calibrate ing base stds;
Assuming SWR of test item ig about the same as the 346B8/C, total error is found the same way except that
uncertainties from the tables above are substituted for the AGMC noise source uncertainties.

Type N 3.5 mm
Freq{GHz) Emor{dB) RSS Freq(GHz) Eror(dB) RS
0.01-8 0.28 0.01-18 0.30
§-18 0.42 18.26.5 0.43




Error Analysis for Noise Sources Other Than 346B/C

AFPSL Standard Uncertainty (dB) Used to calibrate:
8012 0.15 8012
346C 0.15 8013
8052 0.15 8052
2091 0.15 8091

Mismatch Error

MM(dB) = -20 * SQRT(2) * log(1 - GAMMA(source) * GAMMA(load))

where GAMMA = (SWR-1)/(SWR+1)

SWR assumed to be 1.3 for both sides across the frequency range
since no data is available.

MM(dB) = 0.21
Stability (estimate) = 0.10 dB

Detector Linearity = 0.05 dB

Total Error (RSS) = 0,28 dB => 0.230 dB
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GENERAL INFORMATION

This manual contains operating and service infor-
mation for the Hewlett-Packard Model 346A, 346E,
and 346C Noise Sources. Included in the manual is
information necessary to operate the Noise Sources.
On thetitle page of this manual below the manual
part number 15 a “microfiche” part number. This
number may be used to order a 10 x 15¢m (4 x 6
inch; microfilm transparency of the manual.

Specifications

Instrument specifications are listed in Table 1.
These specifications are the performance stand-

Pagel

ards, or limits against which the ingtrument can
be tested. Supplemental characteristics in Table 2
are not specifications but are typical characteris-
tics included as additional information for the
user.

Instruments Covered By Manual!

The Noise Sources covered by this manual have a
two part serial number. The first four digits and
letter constitute the serial number prefix. The last
five digits form a sequential suffix that is unigue
to each Noise Source. The prefix is the same for all
Noise Sources of a particular configuration. It will

Tahle 1. Specifications

ENR accuracy: calibrations at cardinal frequencies are
printed on each noise source and on a separate report
shipped with each 346 Noise Source to the accuracy
shown in the following table.

Frequency Wors! Case
{GHz) Uncertainty (dB)

Root-Sum-of-Squares
Uncertainty |dB)

0.0t 7 (.30 0.08
Bt010 0.27 0.08
11te 2 0.28 0.08
13t0 18 0.30 0.11
19t0 20 0.40 0.15
21 0.50 0.19
221023 0.58 0.21
24 to 26.5 0.67 0.30

Fragquengy range: 10 MHz to 18 GHz for 346A. and 346B;
10 MHz to 26.5 GHz for 346C.

Excess noise ratio (ENR] ranpe: calibrated values at cardi-
nal frequencies prinied on label. Range of value is 4.5
through 6.5 dB for 346A, 14 to 16 dB for 346B, and
12t0 16 dB (10 MHzto 12 GHz)and 14to 17dB (120
26.5 GHz) for 346C.

Maximum SWR [reflection coefficiont} for source ON and source
OFF [0 ohm reference impedance):
J46A/B: 10 to 30 MH: — 1.3(0.13)
30 to 5000 MHz — 1.15 (0.07)
5to 18 GHz — 1.25(0.11).
346C: 10 MHz t0 18 GHz — 1.25 (0.11)
18 to 26.5 GHz — 1.35¢0.13).

Maximum chabge in complex reflection cosfficient between
spurce ON and source OFF at ali frequencies for 3464 only: 0.01.

Power required: 25 + 1V.
346A/B: 60 mA peak, 30 mA average for source ON.,
346C: 45 mA.

Operating temparature: 0 to 55° C.

Connectors: bias: BNC(f); noise output: APC-3.5(m)—
also mates with female SMA connectors. See option
information for other connector styles.

Maximum reverse power: IW.

Dimenslons: 140 x 21 x 31 mm (5.5 % 0.8 x 1.2in.).

Net Weight: 0.1 kg (3.5 oz).

Tahle 2. Supplemental Characteristics

ENR variation with iemperature; <0.01 B/ °C for 30 MHz to
26.5 GHz.

ENR variation with voltage: internzl current regulator for
=0.02 dB variation for 28 1V,

Switching speed: for repetitive operation (in previous
state for less than 5 seconds), turn-on: <20 ug; turn-
off: <80 us. For single shot operation (in previous
state more than 5 seconds), turn-on: =3 ms; turn-off:
<R0 us.
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Instruments Covered By Manusl {cont'd)

change when a design modification occurs. The
contents of thig manual apply directly to those
instruments having the same serial number pre-
fixes listed under SERIAL NUMBERS on thetitle
page.

A Noige Source manufactured after the printing of
this manual may have a serial number prefix
which is higher than the prefixes listed on the titie
page. This indicates that the Noise Source is dift
ferent than those documented in this manual, The
manual for these instruments is supplied with a
vellow manual changes supplement that contains
change information to document the differences.
To keep this manual as current and accurate as
possible, Hewlett-Packard suggests that you peri-
odically request the latest copy of the MANUAL
CHANGES supplement. Identify the supplement
with the manual print date and part number, both
of which appear on the title page. Complimentary
copies of this supplement are available from
Hewlett-Packard.

Model 346B Noise Sources which were manufac-
tured before the printing of this manual will have
agerial number prefix lower than the one listed on
the title page. Manual changes for these older
models are found in the appendix entitled MAN-
UAL CHANGES at the back of this manual.

Description

The Noise Source produces noise output (power-
on) when +28 V is applied. When it is off, there is
residual noise due to thermal agitation in the
Noise Source (power-off). These two noise levels
are used to measure the gain and added noise of
the device under test, and consequently, its noise
figure.

The Excess Noise Ratio (ENR) for each Noise
Source has been measured at major frequencies
and recorded on a label attached to the Noise
Source (see Figure 1). ENR references power-on to
the noise power that exists at 290 Kelvins (17°C).
In addition, a separate calibration sheet showing
the complex reflection coefficient in both the on
and off states iz included with each instrument.

Al 3 models are provided with a BNC female con-
nector for power input. The output connector is a
male APC-3.5 on the standard Noise Sources.
Type-N and APC-7% connectors are available as

- A registered trademark of the Bunker Ramo Corporation.

Models 346A./B/C

options for the 346A and 3468 Noise Sources. In
addition to these general characteristics, certain
characteristics apply to the specific models. These
characteristics are listed in Table 3.
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Figure 1. Typical Calibration Label

Table 3. Individual Neise Source Model Characteristics

1. Reflection coefficient differential be-
tween on and off states is specified to be no
greater than 0.01. '

2. Specified output noise spectrum from 10
MH:z to0 18 GHz.

3. Nominal ENRis 6dE averthe specified
frequency range.

1. Reflection coefficient differentizl be-
tween on and off states is not specified, but is
less than 0.1 typically.

2. Specified output noise spectrum from 10
MHz to 18 GHz. '

3. Nominal ENR iz 15 dB over the speci-
fied frequency range.

1. Reflection coefficient differential be-
tween on and off states is not specified, but is
lese than 0.1 typically.

2, Specified output noise spectrum from 10
MHz to 26.5 GHz,

3. Nominal ENR is 15 dB over the speci-
fied frequency range.
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Warranty

The Noise Sources are warranted and certified as
indicated on the inside of the rear cover of this
manual. Connector damage resulting from im-
proper use is not covered under warranty,

Equipment Available But Not Supplied

The following equipment is available from
Hewlett-Packard for use with the Noise Sources;

11711A
5060-0343
5060-0344

Noise Source Adapter
3/4" Toraque Wrench (APC-7)
9/16" Torgue Wrench (APC-3.5)

The 11711A Adapter is used with the Hewlett-
Packard Model 340B and 342A Noise Figure
Meters to drive the 346A and 346B Noise Sources.
The adapter does not provide enough current to
drive the 346C Noise Source. Refer to the Operat-
ing and Service Manuals for the 340B, 342A, and
11711A for further information.

Options

The 346A and 3468 Noise Sources are available
with the following output connector options:

Option 001, Type-N (male)
Option 002, APC-7
Option 004, Type-N (female)

Since the APC-7 and Type-N connectors do not
operate up to 26.5 GHz, no output connector
options are available for the 346C.

Recommended Test Equipment

Table 4 is a list of equipment that can be used to
perform an operational verification check.

INSTALLATION
Handling Precautions

CAUTION

Do not disassemble the Noise Source.
The diode module is static sensitive and
can be damaged or the calibration can
be altered.

CAUTION

Do not drop the Noise Source. Dropping
can damage unit or alter the calibration.

Page 3

Table 4, Recommended Test Equipment For
Operator's Checks

Gritical Recommended
Specitication Model

Instrument

Minimuam
Songitivity
Power Meter 0.1 oW HF 436A

and with
Frequency HP 8484A
range: 10 MHz
to 18 GHz

Fower Sensor

Voltage; 28.0
Power Supply +1.0V HF 6218A
Current:
100 mA

Voltage
Qutput

28.0 £1.0V
Noige Figure Input Noige HE 28970A
Meter Figure;
<74 FdB @
100 MHz2

Proper connector care is essential. See OPERA-
TOR'S MAINTENANCE in the OPERATION
gection of this manual for more information.

Initial Inspection

Inspect the shipping container for damage. In-
spect the Noise Source for mechanical damage
incurred in transit. If the shipping container or
cushioning material is damaged, it should be kept
until the contents of the shipment have been
checked for completeness and the Noise Source
has been mechanically and electrically checked. If
the contents are incomplete, if thereis mechanical
damage or a defect, or if the Noise Source does not
work electrically, notify the nearest Hewlett-
Packard office. If the shipping container is dam-
aged, or the cushioning material shows signs of
unusual stress, notify the carrier as well as the
Hewlett-Packard office. Keep the shipping ma-
terials for the carrier's inspection.

Original Packaging

Container and materials identical to those used in
factory packaging are available through Hewlett-
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Original Packaging (cont'd)

Packard offices. If the Noise Source is being
returned to Hewlett-Packard for servicing, attach

a tag indicating the name and address of the com- -

pany, the technical contact person, phone number
and extension, the model number, serial number,
type of service being requested, and failure symp-
toms if applicable. For this purpose, blue service
tags have been provided at the back of this man-
ual. Mark the shipping container FRAGILE. In
any corregpondence, refer to the Noise Sources by
model number and serial number.

Mating Connectors

The Noise Sources can be mated with other instru-
mentation having the connectors listed in Table 5.

Table 5. Connectors That Can Be Mated With
the Noise Sources

Cenfiguration Mating Gonnegtor

Input: all unita BNC male*

APC-3.5 female
SMA female

Output: standard

Opt. 001
Opt. 002
Qpt, 004

Type-N female*
APC-7
Type-N male*

*Must comply with U.B. Military Standard MIL-C-45012,

Storage and Shipping Environment

The Noise Sources should be stored in a clean, dry
environment. The following environmental lim-
itations apply to both storage and shipment:

Temperature: =55°C to +75°C

Humidity: <95% relative

Altitude: =15 300 metres (50 000 feet)

OPERATION

This section refers to operation with noise figure
meters. For more detailed operating instructions,
refer to the operating manual for the noise figure

meter used.
CAUTION

Use a dc blacking capacitor to protect
the Noiwse Source from damage when
connected to any system where a de vol-
tage is present on the output center
conductor.

Models 346A/B./C

Noise figure meagurements of devices (such as
amplifiers, mixers, transistors, and receivers) can
be made using the Noise Source with a noise figure
meter. Figure 2 depicts a simple test setup for a
noige figure measurement. Note that the noise fig-
ure meter must have a +28 = 1V switched supply.

OEVICE

NOISE FIEURE METER UNDER TEST

NDISE SDURCE

EWITCHED

tﬁPuT

Figure 2. Typical Noise Figure Measurement Test Setup

Operating Envircnment

The operating environment of the Noise Sources
should be within the following limitations:
Temperature: 0°C to +55°C
Humidity: <95% relative
Altitude: <4600 metres (15 000 feet)

Operator's Checks

The operator’s checks in this section should be
performed if failure of the Noise Source is sus-
pected. The checks ean be used only to verify that
the Noise Sources are producing a broadband
noise gpectrur, They ¢can not be used to check the
units againgt specifications. Only one of the
checks is necessary to verify operation. Table 4
shows the recommended test equipment used for
each check.

Operator's Check with Power Meter (Check No., 1),
Connect the equipment as shown in Figure 3 and
follow this procedure:

1. Turn power supply off and zero set the power
meter.

2. Turn power supply on (+28V) and measure
the power output with the Noise Source on.

3. Iftheresult of the meagurement is within the
following limits, the Noise Source is operating
correctly:

a. 346A Power output= -86 + 4 dBm
b. 346B Power output=-56 + 4 dBm
¢. 346C Power output=-56 *+ 4 dBm.
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Operator's Checks (cont'd)

POWER SUPPLY

NOISE SOURGE

POWER SENSOR POWER METER

Figure 3. Dperator's Check Test Setup |

Operator's Check With HP Model 8970A Noise Fig-
ure Meter (Check No. 2)

I. Remove any cables from the noise figure
meter input. Press PRESET. Verify Noise Figure
display shows, *-FdB" and left display shows 30
MHz" after 5 seconds.

2. Connectthe equipment as shown in Figure 4.

HP 80704 NOISE FIGURE METER

+28Y NOISE
SOURCE DRIVE
QUTPUT

RF

NDISE SOURCE INFUT

Figure 4. Operator's Check Test Setup 2

3. Enter a tuned frequency of 100 MHz. (See
FIXED FREQUENCY TUNING in the 8970A
Operating and Service Manual).

4. Enter special function 5,3 to enable the instru-
ment for spot ENR entry. (See SPECIAL FUNC-
TIONS in the 8970A Operating and Service
Manual,

3. Enter the ENR at 100 MHz from the Noise
Source calibration label. (See SPOT ENR, Tyt
AND Tepnid in the 8970A Operating and Service
Manual;.

6. The noise figure measurement of the noise
Ngure meter will appear in the Noise Figure dis-

Page 5

play. If the result of the measurement is less than
7.4 FdB, the Noise Source is operating.

7. Press PRESET to return the instrument to
preset conditions.

Operator's Maintenance

Proper connector care is a vital part of the mainte-
nance which ghould be performed by the user. By
following the general connector care practices out-
lined below, the life of the connector can be greatly
extended.

1. Connectors should be properly torqued as
shown in Table 6.

Table 6. Connector Torque Specifications

Connector Type Torque Specifications

N 10in-1b (1.1 N -m)
APCT7 12in-1b (13N m)
SMA to APC-3.5 Bi11-1b (GO N - m)

APC-3.5t0 APC-3.5 Bin-lb (0.9N -m)

2. Always tighten or logsen a connector by
rotating only the nut. Never rotate the Noise
Source body.

3. Use isopropy] or ethy] alcohol on a swab to
clean connectors. Absorbent, lint-free paper
wrapped around the end of tweeszers is recom-
mended. Carefully clean the conductive surfaces
and dielectric. After cleaning, be sure connector is
blown dry hefore re-agsembly.

4. Itisgood practice to inspect a connector after
cleaning. During the inspection, check for con-
taminants and worn plating. Also check for a
misaligned center conductor or spread fingers on
the APC-3.5 or Type-N connectors.

5. Support the cable or component attached to
the connector.

6. When using APC-7 connectors, the nut of one
connector should always be backed off completely
and the nut on the mating connector should be
tightened. Never set an APC-7 connector on its
mating surface. Before storage, always screw the
nut out to protect the surfaces.
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Operator's Malntenance {cont'd)

7. Be sure connectors are axially aligned before
the nut is tightened.

8. Use a connector gauge periodically to check
the center pin depth. The shoulder of the center
conductor must never extend beyond the plane of
the outer conductor mating surface in an APC-3.5
connector,

For a more complete description of connector care,
refer to application note 326-1 entitled “Connector
Care and Maintenance”. A copy of this note rmay
be obtained through the nearest Hewlett-Packard
office,

PERFORMANCE TESTS

Due to the complex test equipment involved, there
are no recommmended performance tests for the
user to perform. Return the Noise Sources to
Hewlett-Packard when tests are required to verify
its performance and for periodic re-calibration.
The suggested interval before initial re-calibration
15 one year.

Models 346A/B/C

ADJUSTMENTS

There are no adjustments that can be made on the
Noise Sources by the user.

REPLACEABLE PARTS

If any parts need replacement, return the instru-
ment to Hewlett-Packard.

SERVICE
Troubleshooting

Check the connectors, If there is no apparent
damage to the connectors, perform one of the
operator’s checks described in the QPERATION
section of this Manual. If the Noise Source’s out-
put does not fall within the stated range, or if the
connectors are damaged, return the unit to
Hewlett-Packard for repair.

Repair

Repair by the user is not recornmended because of
the complex equipment required for test and
calibration.

é_
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APPENDIX
MANUAL CHANGES

INTRODUCTION

This section contains information for adapting
this manual to Model 346B Noise Sources that
have a serial number prefix which is 2330A and
lower.

MANUAL CHANGES

To adapt this manual to your instrument, refer to
Table 7 and make all of the manual changes listed
opposite your instrument’s serial number prefix.
Perform these changes in the sequence listed.

If yourinstrument (all models) has a serial number
prefix which is higherin value than those listed on
the title page of thizs manual, it may be documented
in a yellow MANUAL CHANGES supplement.
For additional information, refer to
INSTRUMENTS COVERED BY MANUAL in
the GENERAL INFORMATION section of this
manual.

Table 7. Manual Changes by Serial Number

Serfal Number Prefix

Make Mznual Ghanges

1835A, 2015A

2037A

2330A

C,BA

C, B

C

CHANGE A
Table 2. Supplemental Characteristics:

Change Switching Speed for both repetitive operation and single shot operation to read: Turn off

=140 us.
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CHANGE B
Table 1. Specifications:

Models 346A/B/C

Change “Worst Case Uncertainty” and “Root Sum of Squares Uncertainty” for cardinal frequencies
from 10 MHz through 18 GHz to read as follows:

[MHz)

Worst Case

Freguency Uncartainty

(48]

Hoot Sum of Squares
Uncertainty
jd8}

10
100
1000
2000
3000
4000
5000
6000
7000
8000
9000
10000
11000
12000
13000
14000
15000
16000
17000
18000

0.34
0.34
0.34
0.34
0.34
0.34
0.35
0.35
0.37
0.37
0.38
0.39
0.39
0.40
0.50
0.51
0.52
0.54
0.55
0.57

0.10
0.10
6.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.13
0.13
0.14
0.14
0.18
0.18
0.18
0.18
0.18

CHANGE C

Figure 1. Typical Calibration Label:
Replace Figure 1 with Figure A-1.

16.0
1886
162

10 100 1000 MM:

FREQUENCY

I

148
LX)

ENR - ¢B

-

1
5

16 1B GHr

Figure A-1. Typical Calibration Label

Page 2, 2nd Paragraph under Desecription:
Change 1st sentence to read, “The Excess Noise Ratio (ENR) for each Noise Source has been measured
at major frequencies and plotted on a label. . .”

¢
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Page 3, under Equipment Available But Not Supplied:
Delete, “5060-0344 9/16” Torque Wrench (APC-3.5)".

NOTE

Model 346B Noise Sources manufactured before the printing of this manual have an
APC-3.5 connector of a different configuration (see Figure A-2). The 9/16" torque wrench
will not fit these older connectors.

Figure A-2. P Model 3468 Noise Source with Dlder Configuration APC-3.0 Connector
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SERVICE N OTE

Supersrdes!

None

HP 346B NOISE SOURCE
Alt Serials
RF CONNECTOR CARE

This note covers several major areas to help you . Cleanliness is very important; use pure iso-
preserve your connectors, save you money, and propyl, ethyl alcohol or liquid freon on a swab
increase the accuracy and repeatability of your to clean connectors. Cotton swabs may leave
measurements. filaments of cotton in the connector so check
for residue afier using swabs; absorbent, lint-

free paper wrapped around the end of tweezers

GENERAL CONNECTOR CARE PRACTICES i a better choice. Carefully clean the center
conductor, outer conductor, dielectric and the

1. Alwaystighten orloosen a connector by rotat- surface where the outer conductors buit to-
ing only the nut. Never rotate the connector gether, After cleaning, be surethe connector is
body when tightening or loosening. This app- blown dry before re-assembly. It is good prac-

lies to all connector types. Failure to observe tice to inspect the connector under magnifica-

this precaution can lead to unscrewing of the
center conductor on Type-N connectors and
severe damage of whatever the center conduc-

tion after cleaning to be gure all contaminants
are removed and to check for wear, Never use
acetone, methanol, denatured alcohol, or other

tor mates to on all types on connectors. solvents as they can damage the dielectric.

I'NS/WN 4. 84-04 5T

- ‘h HEW LETf
HP 0034690023 [ﬁﬂ] PACKARD

FOR MORE INFORMATION, CALL YOUR LOCAL MP SALES OR SERVICE OFFICE o fasi (201, 265-6000 + Midwesr (3121 255.8800 = Sourh 4G4 555.1800 &+ Wey
(PTHBI0-TEOG 0r (418 BE5.GI00 OF WRITE. Hewlen-Packsrd. 1820 Embarcadera. Palo Afta. Cabiterne 54303, IN EURDPE, GALL YOUR LOCAL HP SALES o
SERVICE OFFIGE OFf WRITE, Hewleit-Packard § A . 7. rus gy Beng-gurLen Case Postale 365 CH 1217 Mayrn 1. Ganova. Switzerdang IH JAPAN. Yokogews Mawiet-Fackerd .,
1:27 15, Yabe Segamihare City, Kenagews Pretaciute. Japan 229,

Colingys k__*~119>5§59r"\5@\“ y ﬁm T5a-0900 "




A small amount of dirt on the mating surfaces
of APC-78connectors can keep the outer con-
ductor from making good contact.

A connector with worn plating on the inner or
outer conductors should be replaced since
there is a good possibility of loose, intermit-
tent connections, If you can see the metal that
underlies the plating, the connector is exces-
sively worn. Intermittent problems with SWR
variation and RF leakage can sometimes be
observed even before the plating is worn all
the way through.

Lateral forces applied to connectors should be Minimize lateral force by bracing.
minimized, otherwise distortion of the connec-

tor outer shell can result. This is especially

important with SMA connectors. You can

minimize lateral forces on a connector by sup-

porting the cable or component attached to the

conhector.

If the center conductor fingers of APC-3.5 con-
nectors spread apart, even a little bit, a power
hole several dB deep can occur at about 22
GHz. This same thing can also happen to
Type-N connectors with the power hole occur-
ing at 12 GHz. This condition can be caused by
several factors.

ia) a misaligned center conductor on the
male connector

th) rocking a cable to get it in or out, or

Remove outer nut relaining ring to make center
(¢' having the connector misaligned when conductor seating easier.

tightening the nut. This is especially likely to

occur when the connector is in tight quarters

tsuch as inside equipment). Be sure conhectors

are axially aligned before the nutis tightened.

Center pin depth is critical on male and female
connectors for SMA and APC-3.5. Basically,
the center conductor shoulder should just
reach the plane of the outer conductor mating
surface and should not extend beyond it. The
specifications are +0.000, -0.003 inches or
0.076 mm.

On SMA and APC-3.5 male connectors the
puter nut retaining ring can be removed to
facilitate the proper seating of the center con-
ductor when used with semi-rigid cables. Other-
wise, it i& easy to drive the center pin into the
dielectric, completely missing the female cen-

; Tightern only one APC-7 nut, The other one should
ter pin.

spin freely.
AFCT i U5 regislered trpdemark of the Bupker Rameo Corperation.
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When using APC-7 connectors, the nut of one
connector should always be backed off com-
pletely and the nut on the mating connector
should be tightened. Never tighten the nuts to
one another. The center conductor collets are
subject to wear and sometimes become de-
formed due to overtightening. Also, never set
an APC-7 connector on its mating surface as
you can damage both the inner and outer mat-
ing surfaces. Beforestorage, always screw the
nut ¢ut to protect the surfaces or use a protec-
tive cap.

TORQUE LIMITS

Be careful not to overtighten any connector. A
properly torqued connector will not leak exces-
sively unless it is either damaged or dirty. Connec-
tions with low and repeatable SWR and attenua-
tion require that the center conductors be properly
positioned with one another. Type-N and APC-7
connectors should be tightened frmly to make
sure there is good RF contact around the entire
outer conductor.

Connectar Torque Damage
Type Specifications Level

N 12in-1b (1.3 N-mo) | 25in-1b (2.8 Nom)

TAPC7 12 indb (1.3 Nop)

SMA to SMA Sinlb 06 Nm) | 10inth(1.1 N'm:

SMA to Hin-db (0.6 Nemi | 104nb (1.1 Nem)
APC.35

APC.3.510

Aindb 0.9 N-m)

APCAA

Remember, even when you observe these limits, a
connector will not last forever but it will last a lot
Ionger than if the limits are exceeded. HP sells
torque wrenches. HP part nurnber 5060-0343, 3/4"
wrench for APC-7 nuts and 5060-0344, 9/18"
wrench for the improved HP 346B APC-3.5 nut.

I. Use an extender-adapter to save difficult-to-
replace connectors, That way vou only haveto
replace the adapter when it wears out.

Connecipr HF Part Number

N 12A0-(¥597

APC-T NA

5MA 1250-1681 or -1738 or
S1T4B2 or - 1605

APC.35 NA

Throw away damaged connectors. They will
damage any good connectors that are ati-
ached to them. So, don’t take any chances by
leaving them around.

Some Type-N and APC-3.5 female connectors
have such strong retention force that they can
pull the center pin of their mates out bevond
the specification limits. Upon subsequent mat-
ings with other connectors, the male connec-
tor can cause considerable damage by push-
ing the female center conductor back too far.

Use a connector gauge before mating a con-
nector to an expensive component. The cost of
a gauge may prevent damaging the compo-
nent. Gauges can be obtained from most con-
nector manufacturers,

SMA connectors have a very limited number
of connect and disconnect cycles before they
show appreciable wear. This can beas low as 4
or 5 cycles; certainly no more than 100, even
with great care. Generally speaking the SMA
connector is not designed for uge in environ-
ments where is will be frequently connected
and disconnected.’

APC-3.5 connectors last longer (maybe 1000
¢ycles), but this life can be shortened greatly
by mating with SMA connectors. This is espe-
cially true for the APC-3.5 female connector
being mated to an SMA male since the outer
conductor of the SMA maleis sharp and tends
to wear the APC-3.5 mating surface rather
quickly. Damage is aggravated by overtight-
ening the connector or by rotating the connec-
tor body instead of the nut while tightening or
loosening the connector. A worn SMA connec-
tor (such as on a mixer) can destroy a good
APC-3.5 connector attached to it just once.

APC-3.5 connectors that are out of specifica-
tions can destroy the hermeticity of a mating
connector or damage female center conductors
and cause frequency response degradation.
This can lead to very expensive repairs due to
internaldamageto anitem that is designed to
be sealed.
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Enclosure 1 to Page 2

NOISE FIGURE METERS & SOURCES

2468 Naoise source

Tha principal purpose of this solid-sizte noise scurce
is 10 convenigntly improve the sccuraey of nofse figure mezs-
urements in existing and new systems. The laigest atouracy
improvemenis come about By decreesed mismateh eflectg,
due to the excepliorally low WS of the noise source, and by
exsily correcting for SNR varialions with frequency. This
source can simply be inserted into most messurement 5yS-
tems that accommodaie solid-siate sources. It aiso WOTKS
with the HF 340B and 342A Ngise Figure Meters by use of
the 11711A Ncise Souwrce Adapter.

Low SWR reduges the mismaich uncertainly and assures
that the Sevice under test (DUT) noise figure will be close
10 its 50 ohm value. If, for exampie, 3 OUT with an input
SWR of 2 is used with a noise source having 3 SWR of 1.3,
mismalch uncertainty slone could cause a 10 28 noise figure
‘o measure as 10.45 dB. With a 1.15 SWR for the nofse souice,
howevar, the mismaich uncertainty could czuse a 10 4B noise
figure to be at most 15.24 48,

The neise figure of 3 DUT generally varies with the source
impedance seen by the inpul of the DUT. This necurs because
noise launthed by the DUT towarg the input can reflect from
the inpul termination and reenter the DUT. Low neise spurce
SWH mesns lower reentrant noise and more corsistent DUT
rioise figures,

The 34BB Noise Source has easily used ENS calibration
dala at zbout 20 frequencies plotleg directly on esch noise
source body. Suppose, for example, that 2 ¢.5 B noise figure
1$ measured by Considering a noise source to have the usual
ENR of 15.2 gB. If the calibrated ENR is 15.4 oB (0.2 8
higher than nominal), then simply acdd 0.2 @B for a proper
noise figure of 8.2 ¢B.

Although the 3468 requires 28 V bias like cther solid-state
noise sources, it has built-in bias requlation circuilry. Most
designs of solid-siate noise sources witheut built-in requlation
exhibit a change in ENR.

The 3468 is also {ree of turn-on transients that are charac-
‘eristic of many gas discharge neoise scurces. Such transients
often cause spuricus eHeciz—somatimes even burrning out
sensitive, high frequency iransistors.

11711A Noise source adapier

This noise source adapter is needed for using the 3468
Noise Source with the 3408 and 342A Noise Figurg Maeters.
The 11711A converts the bias from Lhe 3408 or 342A, that was
required for vatuum gdiode sources, !o the 28 V neeced for
the J46B.

3468 Solid-state noise source specifications
Frequency Range: 10 MHz to 18 GHz.
Excess Noise Ratic (ENR) at 4.0 GHz: 152 =03 dB {3468).

ENR vs. Frequency: Cardina! lrequencies are grapned on each
neise source to the aceuracy shown on the following table.

Noise source
Solid-siale coaxial

117114

Werst case
Uneertsinty
©B)

KSS
Uncertainty
idBl_

Frequency
MHz)

2000
4000
6000
30600
10000
12640
14609
16000

=032
=033
=034
=025
w028
=037
=047
=049

=0.20
=020
=027
=0.20
=0.23
=023
=027

=027

18000 =051 =0.27

Mazimum SWR for Source ON aind Source OFF {reference
irmpedance of 50 N): 1.30 from 10 MHz tp 30 MHz: 138 from
~30 MHz 1o 5 GHz; 1.25 fiom & Chz to 18 GHz.

Power Reguired: 28 =1 V, 80 mA peak, 30 mA averzge for
“NOISE ON."

Cperating Temperstura Range: 0 o 55°C.
Blizs Connector: BNC(f). -

Noise Quiput Connacior: Stancard, APC-3.5 {m); options Type
N (m or f) or APC-7.

Maximum Reversa RF Power: 1 W,

346B Supplemental characieristics

ENR Variation with Frequency: Sxample variations are shown
or the lzhel of the noise source piciured above.

ENR Variation with Temperature: <0.01 d8/°C {(<0.05c8/°C
for 70 MHz - 30 MHz over 0 1o 15°C}.

Switching Speed: For repatitive operabion (in previgus siats
fess than 5 seconds): Turn-on <20 as;

Turn-oif <140 us.
For single shot operation {in previous state more than 5
seconds): Turn-on <3 ms.
Turn-off <540 us.

Dimensions: 140 mm x 21 mm x 30 mm (5.5 in. x 0.3 in. x
1.2in.}).

Weight: Net, 0.128 kg (4.58z); shipping, 0.5 ug (1 Io).

11711A Noise source adapter specifications

Power input: Supplied by HP 340B and 342A Noise Figure
Meters, i

Power Quiput: Will operate the HP 348B Noise Sources.

Conneclors: Input connects 1o HP 3408 and 342A Noise Fig-
ure Meters: output, BNC (f). .

. Dimensions: 100 mm x 40 mm (3.8 in. x 1.6 in.),

Weight: Shirping, 0.5 kg (1 ib).




Enclosure 1

Nolse Figure Melers and Noise Sources

Model 3408 Noise Figure Merer, when used with the appropriate
HP noise source, aviomatically measures and cantinvously displays
noise figure for equipment with |F frequencies of 30 and 60 MHz
Maodel 3424 is similar, and operales on frequencies of 30, 60, 70, 105
and 200 MHz,

HP noise souress provide calibrated uoise for measurements on var-
ious equipment from IF emplifiers 10 complete radar systems. Model
343A YHF source operates from 1010 600 MHz with 50 ohm imped-
ance. 3435B IF source is tuned-for 30 or 50 MHz with 50, 100, 200, or
400 ohm outputs.

The 247 A wavaguide sources are argon gas discharge tubes careful-
Iy mounted in waveguide sections for frequencies from 1.95 tg |8
GHz Mode! 3494 also uses an argon tube in a ¢oaxia configuration
for frequencies from 400 1o 4000 MHz2,

J40B and 3424 Partial Specifications
Noiss Figure Rangae:
tion 1o infinity; with a
infinity,

Accurscy (Exciuding Sourca Accuracy): noise diode scaje: 20.5 Vi
dB, 010 1548B; gas tube scale: = 0.5 4B, 10t 25dB, = 1 dB, 110 !%/
4B and 25 to 30 dB, s
input Frequency: 3408; 30 or 40 MHz, selecied by switch: 342A;

30, 60, 70, 108, and 200 MHz, selected by switch. Other frequencies
- available; prices and details on reguest. )

Bandwidth: | MHz minimum.

nput: 50 ohms nomingl; =60 10 — {0 dBM signal level.

Power input: 115 or 230 voits + 10%, 5010 60 Hz, 435 warts. max.
Dimensions; cabiner, 324 mm H. 527 mm W, 368 mm D, (i2.8" x
20,37 x 14.5%),

Welghta: net, 19.4 kg (43 Ib); shipping, 25.9 kg (53 b).”
3468 Broadband Koise Source

Model 3468 solid state noise source offers an extremely broadband
coverage of 10 MMz 10 18 GHz at an ecopomical price. With its wide
frequency coverage and improved performance, 1he 3468 can replace
several narrowband noise sources.

The 3468 festures very low SWR, ON/JOFF, (1.25 at 138 GHz)
which jowers the mismaich uncertainty considerably; thus improving
the overall measurement uncertzinty.

Each 3468 is provided with 2 printout of the actual ENR and the
ON/OFF reflection coefficient a; one GHz intervals.

The DC biasing voitage for the 1468 is 28 volts, The 11711 A Noise
Source Adapier enahles the 3448 to work with the Hewlet:-Packard
340B and J42A Noise Figure Meters,

with 2 5.2 B noise source, 0 1o 15 dB, indica-
15.2 4B noise source, 3 tp 30 dB, indicationto w

ACem]

L. 347A Specifications

to Page 2

~<OWER & NOISE FIGURE METERS
Noise figure meters; sources R
Models 3408, 2424, 3434, 3458, 3488, 3474, 3484, 117114

343A, 3458, 3468, 3494 Partlal Specifications ™
e Ercest boie | Hir TWR [
ool w Ratio ¢B T 500 Homing Cenmuttor
34 b 10600 52208 L.3CN or OFF aNC H)_
55| 30060 52 * Vanabie 24, NG (N
© ] seectabie by : | 50. 109, 200.

Swich - )
1013000 15.2 0.5
4004000 156 208

1468
3454

1.25 QK or QFF

200N
3.0 OFF

4PC-1%
Tyoe 8 (1)

L 4
endal

GIATA
13470
H347A

Ervent Noigg
faio d8
152205
1522485
15.6+05

wiG
wr

187
137
112

Equiv, Flampe
Ve{ 1/u
407
4]

138

Frog,
o

185-5.85
£.30-6.20
705100

L3474 £2).124 157204 20 39
FUTA 124180 16805 62 419

Rofenor costiciont ko s mocms. fired o nfiead, <0081 (SWR 1.2) myn,

Cozxial & Wavaguids Catalog & Microwsve Meazurement
Handbook: 96 pages with over 350 measurement accessoriet, Re- .
quest card 2t back of this catalog.




