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PRECISION COMPONENTKITS

164 Model 36853 Type N Calibration Kit

The 3653 Calibration Kit (Figure 1-2) contains all the
precision components and tools reguired to calibrate
the 360 for 12-term error-corrected measurements of
test devices with Type N connectors. Components are
included for calibrating both male and female test
ports. The kit supports calibration with broadband
loads, Option 1 for sliding loads is not available in this
calibration kit.

The 3653 consists of the following components:

& 23N50 Short, N Male

o 23NF50 Bhort, N Female

& 24N50 Open, N Male

& 24NF50 Open, N Female

& 28NB(G-2 Termination, N Male, 2 ea.
{de-18 GHz)

# 28NFB0-2 Termination, N Female, 2 ea.
{de-18 GHz)

& JAANE(-Z Adapter, GPC-7/I¥ Male, 2 ea.

® J4ANFEO-Z Adapter, GPC-7/N Female, 2 ea.

& (1.-213 Type N Reference Gauge

& (01-224 Type N Connector Gauge

& Diata Disk

1-6.5 Model 3666 3.5 mm Verification Kit

The 3666 Verification Kit (Figure 1-3) contains
precision 2.5 mm components with characteristics
that are traceable to the National Bureau of Stan-
dards. Used primarily by the metrology laboratory,
these components provide the most dependable
means of determining system accuracy. A disk con-

Figure 1-3. Model 3666 or 3668 Verification Kit
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taining factory-measured test data for all com-
ponents is supplied for comparison with cusfomer-
measured data.

The 3666 consists of the following components:
# 1955010 10 ¢m Air Line
e 19550-10B 10 em Stepped Impedance Air Line
(Beatty Standard)
e 415B-2020 dB Attenuator
e 415B-50 50 dB Attenuator

1-8.6 Model 3667 GPC-7 Verification Kit

The 3667 Verification Kit (Figure 1-4) contains
precision GPC~7 components with characterisiics
that are traceable to the National Bureau of Stan-
dards. Used primarily by the metrology laboratory,
these components provide the most dependable
means of determining system accuracy. A disk con-
taining factory-measured test data for each com-
penent is supplied for comparison with customer-
measured data.

The 3667 consists of the following components;:
& 10A50-10B 10 com Stepped Impedance Air
Line {(Beatty Standard)
& 18A50-1010 cm Air Line
& 41 AA-20 20 dB Attenuator
s 41AA-50 50 4B Attenuator

Figure 1-4, Model 3867 Verification Kit
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OPTIONS

1-6.7 3668 K Connector Verification Kit

The 3668 Verification Kit (Figure 1-3) contains
precision K Connector components with characteris-
ties that are traceable to the National Bureau of Stan-
dards. Used primarily by the metrology aboratory,
these components provide the most dependable
means of determining system accuracy. A disk con-
taining factory-measured test data for each com-
ponent is supplied for comparison with customer-
measured data.

® The 3668 consists of the following components:

® 19K50-10 10 em Air Line )

e 19K50-10B 10 em Stepped Impedance Air

Line (Beatty Standard)
e 41 K(C-20 20 dB Attenuator
¢ 41KC-50 50 dB Attenuator

1-7 OPTIONS

a. Network Analyzer:
e Option 1: Rack Mount Slides and Ears.
® Option 1S: Instruments are configured for in-
stallation in the 360C1 Console or 360C2
Cabinet.
# Option 16: Monochrome Display

b. Test Set

e Option 1: Rack Mount Slides and Ears.

e Option 18: Instruments are configured for in-
stallation in the 360C1 Console or 360C2
Cabinet

e. Signal Source
¢ Option 1: Rack Mount Slides and Ears.
e Option 18: Instruments are configured for in-

stallation in the 360C1 Console or 360C2
Cabinet

NOTE

The Wiltron 6600B Series Sweep
Generators and the 6700A Swept
Frequency Synthesizers (1 kHz

_ resolution) are also compatible with
the 360.

1-8 TEST PORT CABLES
a. Semirigid:
® 3670A50-1 Test Port Cable, dc to 18 GHz,
GPC-7 connectors,1-foot long, 2 each required.
e 3670A50-2 Test Port Cable, dc to 18 GHz,
GPC-7 connectors, 2-feet long, 1 ea.required.

e 3670K50-1 Test Port Cable, dc to 40 GHz, K

Connectors, 1-foot long, female/female, 2 each
required.

360 OM

¢ 3670K50-2 Test Port Cable, dc to 40 GHz,

K Connectors, 2-feet long, female/female.
b. Flexible:

e 3671A50-1 Test Port Cable, dc to 18 GHz,
GPC-7 Connectors, 1-foot long, 2 each re-
quired.

e 3671A50-2 Test Port Cable, de to 18 GHz,
GPC-T7 connectors, 2-feet long.

¢ 3671K50-1 Test Port Cable, dc to 40 GHz,
K Connectors, 1-foot long, female/female, 2
each required.

& 3671K50-2 Test Port Cable, dc to 40 GHz,
K Connectors, 2-feet long, female/female.

1-9 TEST PORT ADAPTERS

Test port adapters are available for use with the 3611
and 3621 Test Sets.
e 34UA50 Test Port Adapter, Universal/GPC-7
e 34UKS50 Test Port Adapter, Universal/K Con-
nector, male.
e 34UNS0 Test Port Adapter, Universal/N, male.
& 34UNF50 Test Port Adapter, Universal/N,
female.

1-10 SYSTEM SOFTWARE

¢ Time Domain Software, P/N 2360-2, includ-
ing Standard Network Analyzer Measurement,
Software, P/N 2360-1.

e 2300-10 ANACAT Software.

1-11 CABINETS

e 360C1 System Console, including a work shelf,
support rails, component storage drawer, and
power distribution.

® 360C2 System Cabinet, including support rails
and power distribution.

1-12 ACCESSORIES

& 2225C InkJet Dot-Matrix Printer, including
360 Centronics printer cable

e 2225-2 Replacement InkJet Cartridges,
2 each

e 2225-3 Fan-Fold InkJet Printer Paper,
2500 sheets

® 2000-209 3.5-inch Blank Diskettes, Box of 10

113 PERFORMANCE SPECIFICATIONS

System performance specifications are given in Table
1-2.
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SPECIFICATIONS

1 GENERAL INFORMATION

Table 1-2.

Performance Specifications (1 of 6)

MEASUREMENT CAPABILITIES

Number of Channels: Four measurement channels.
Parameters: Si1, S21, S22, 812; complex input and output
impedance; complex inpul or owtput admittance; and com-
plax forward and reverse ransmission. Al measurements
are made without the need o manually reverse the tast
devica,

Domains: Frequency Domain and optional Time Domain
{2360-2). Measwremenis from both domains can be dis-
playad simultaneously.

Formats: Log Magnifude, Phase, Log Magnitude and
Phase, Smith Chart {impsadance}, Smith Chart (Admit-
tance), Linear Polar, Log Polar, Group Delay, Linear Mag-
nitude, Linear Magniiude and Phase, Real, Imaginary, Real
and Imaginary, and SWR,

Data Points: 501, Can be switched to a nominal 168 or a
nominal 85 points without recalibration.

Referenca Delay: Can be entersd in tima or in distance
{whan the dielectric constant is eniered). Automatic
reference delay feature adds the comsct elactrical length
compensation at the push of a button, Software compensa-
tion for the electrical length difference batween reference
and test s always accurate and stable since measurement
frequencies are always synthesized. In addition, WILTRON
offers Refersnce Phase Delay for dispersive transmission
media, such as waveguide and microstrip.

Markers: Six independant markars can be used 1o read out
measurement data, In defta-reference mode, any one
marker can be gelected 1o become the reference for the
cther five. Markers can be directed automatically 1o the min-
imurm or maximum of a data tracs.

Limlts: Limit lines are available 1o indicate test limits.
Limlt Frequency: This mode aliows the user to delerming
the +X dB bandwidth of amplifiers, filters, or any fype of fre-
quency sensitive device,

Measurament Frequency Range: Frequency range of
measurement can be narrowed within calibration range

without recalibration. CW mode permits single frequency
measurements, also without racalibration. In addition, the
system accepts N discrafe frequency points where
25N<501,
Resolution of Readout (Maximum):

Log:0.001 dB

Linear: 0.001 pU {units)

Phase: 0.01 degrees

Group Delay: 0.001 fs

SWR:0.001 pU

Real:0.001 pU

Imaginary:0.001 pU

Time:0.001 ps

Distance:0.001 mm

DYNAMC RANGE

The dynamic range af the signal eve! at Port 2 is defined o
ba the maximum signal level (0.2 B compression} minus
the noise fioor for the various test sets. (Tha noise floar is
determined using minimum video bandwidth and 1028
averages.} The noiss floor and dynamic rangs of each test
get are shown in the table below,

MEASUREMENT ENHANCEMENT

Vector Error Correction: Three methods of calibration ara
oifered, they include; standard calibrations using either
apen circuits or olfset short circuits and LBL calibration.
Four vector error carrectiong—Full 12-Term, Cne Path-Two
Port, Frequency Rasponss, Reflaction Only. Full 12-4erm
can always ba used if desired, as all test sets automatical-
ly raverse the test signal. Front panel LEDs indicate the type
of calibration, which Is stored in memory. Front panel but
ton selects whether calibration is fo be applied, and an LED
lights when calibration data are being applied,

Callbration Standards: Can sslect SMA, GPG-7, Type N,
and K Connactor from calibration menu. Use of fixed or slid-
ing toad can be selected for each connector type. Open cir-

36X X Series Test Sets
Test Set Frequency Range Maximum Signal Noise Flgor Dynamic Range

Mode! {GHz) (dBm} {dBm} {dB)
4810 0.5t 180 O 110 110
3511 050188 -3 -113 10
180t 28.5 g -148 105

26510 40 -3 -103 100

3620 0.51c 18 40" ~118) 150
3621 0510 18.0 37* 113 150
37 ~108 145

37 (0 140

“Allenuaiey #3 set o 40 4,
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{ GENERAL INFORMATION SPECIFICATIONS

Table 1-2. Parformance Specifications (2 of 5}

circuit capacitance coeflicients can be modified manually or 12 Phase
through the GPIB interdacs. stz
Dala Averaging: Avsraging of 1 to 4095 points can be 20 GHe
selected, Averaging can be turned onfoff with front panel \
button. Front panel LED indicates when averaging is active,
Video IF Bandwldth: Front panel swilch selects three 351%621\
levals of IF bandwidth. NORMAL, REDUCED, and MIN MAK N

RO T~ [T -
500

-
<

salpctions corraspond 1o approximately 10 kHz, 1 kHz, and
100 Hz, respectively.

Trace Smoothing: Functions similarly 10 Frequency
Averaging. Trace width to be smoothed can be selected
from 0 0 20% of trace. Front pansl button turns smoothing

-~

Uneeriainty {Degrees)
o

a3

L]

on/off and front panel LED indicates when smoothing is ac- g o1 0 02 B4 05 06 o7 D8 08 10
liva. Reftection CoeMicient
SQURCE CONTROL.

Compatibllity: The 360 is compalible with the WILTRON
36058 8Bystem Sources and the 6600B Sweep Generators.
The phase-locked output frequency of both is controlled by
the 380 which sends frequancy information through a dedi-
cated GPIB system inlerface bus. The oulput frequency is Transmission Measurements
then shase locked with the frequency accuracy of the inter-

nal 10 MHz crystal standard. Phase-lock time is typically o7 Magnitude ,
2 ms. Frequancy resolution is 100 kHz. 3L1%}35 by 3L

. ha $Hz 11&&:‘0 5
MEASUREMENT ACCURACY /'5 /35 13621
The following graphs give typical measurement accuracy 0k i 590 Mtz

after 12-term vector error comaction. The errors are root- g
sum-of-the- squares (R5S) calculations of the contributions b
of residual directivity, Ioad and source maitch, frequency §

-

SE{1EH
/ 40 GHz / /
o4 / ' / /

/

i
1
responsa, isolation, network analyzer dynamic accuracy, 63 ; .|
and connector repeatabilty. In preparing the following / g / /"
graphs, a reduced video IF bandwidth and averaging of 128 02 Vi 7 12
points were used, Changes in the video IF bandwidth or / ”‘ig?éf i ﬁégo;m
averaging can resull in variations at low levels, RET T LT i !
o 7’%: a0 500 MHz e o
Reflection Measurements o 10 20 80 40 55 g6 80 &b e
Attenustlorn (6B}
06 Magnliude
Foos 7 Fhase 25
3 i seibaezo
3 / H 13 Gz
004 6 ; 3%
//,,M"’/ f 3611621
- A - 5 L 500 MiHz P
4
d 361113621 ,.w”"/ M‘*’“M § 54@516‘33&?33 /
T o0z -A00Hz g s Is o -
£ 361173824 e Rl el : /
50 kz | ] £ : i
0.01 1_5';%53@» B3 : 15
£ MHz 8 / / jsswaszn
a 1 5, soolmbx |
6 01 02 03 04 05 06 67 68 05 10 P L bromeze 4
Reflaction Coatficlent 26100620 A 500 Mz j
! — AR Lobefol kol ’s
RETTHEST S0g Mz .
o i wég/ﬁ% o
Yo 98 2R s 88 6o e 8 9@ 10
Atternation {(dB)
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SPECIFICATIONS i GENERAL INFORMATION
Table 1.2, Performance Specifications (8 of B)
GHROUP DELAY ACCURACY TEST PORT CHARACTERISITICS

Group Delay is measured by computing the phase change
in degress actoss a fraquency step by applying the formula:
1g = ~1/360 d/di
Aperture: Determinad by the number of steps within a fre-
guency range. The numbser of steps can be changed
without recalibraticn. The minimum aperiure is 0.002 x fre-
quency rangs (501 steps) and can be increased 1o 20% of
the {requency range without recalibration. The frequency

width of the aperture is displayed automatically.

Ranga: The maximum delay range is fimited to measuring
ro more than 180 degrees of phase change within the aper-
ture set by the number of frequancy points, With a frequen-
cy step size of 100 kMz, this corresponds to 10 us.
Measurement Repaatability (Sweep to Sweep): For
continuous measurement of a through connection, RSS
fluctuations due to phase and FM noise are:

1.41 {{Prase Noise in deg® + (1, x Residus FM Naige in Hz)9'?
380 {Aparture in Hz)

Accuracy:
S infreme g s1g % Aperiure Frequency Exrar (H)
Erroring = 360
Aperture (Hz}
DISPLAY CAPABILITIES:

Number of Channels: Four, each of which can display
any S paramsler in any format with ep to two traces per
channel for a maximum of eight races simultaneously. A
single channel, two channels (1 and 3 or 2 and 4} or all four
channels ¢an be displayed simultansously.
CRT: Color display. Gralicules are displayed in green,
measurement data in red, and markers and limits in blue
{cyan opticnal), Tracs data stored in memory is displayed
in green.
Trace Memory: A separate memory for each channel can
be used to store measurement data for later display or for
subtraction, addition, multiplication or division with ¢urrent
measurement data.
Scale Resolution (Mintmum}):

Log Magnitude: 0.001 dB/div

Linear Magnitude: 1 pU (uniis}

Phase:0.01 degreesidiv

Group Delay: 0.001 ps

Time: 0.001 us

Distance: 0.001pm

SWR:1pU
Awoscale: Automatically sets Resolution and Offset o
fully display measurement data.
Retsrence Position: Can be set at any graticule line.
Annotation: Type of measurement, verticat scale resotu-
tion, start and stop frequenciss, referencs position, and
hotizental scale resolution.

Tha specifications in the listing on the next page apply o all
tast sets up 1o 18 GiHz. Specifications above 18 GHz apply
anly to Models 3611 and 3621, Specifications under GPC~
7 apply to Modsls 3610 and 2620, Specifications under K
and 3.5 mm apply o Models 3611 and 3621 and to 3610
and 3620 when 34AKED or 34AKE0 GPC-740-K Connec-
tor adapters are used. Al specifications apply after {2-4arm
error correction. The environment temperature is 23 23
degrees centigrade.

Test Ports
GPC-7 3.5 mm K
Characteristic (dB) {d8) (48
Directivity
0.6to 18 Gy »50 »>40 >40
1810 26.5 GHz - =40 *40
26.5 10 40 GH2 - - »>38
Source Match
0510 18 GHz =40 »30 *30
1810 26.5 GHz - »30 »30
285w 40 GH2 - - =27
Load Match
05t0 1BGHz »40 =35 >35
1810 26.5 GHz - =30 »30
26.5 o 40 GHz e - »27
Rellection
Freq. Aesponse
0.5t 18 Gz 01 .25 ¥ 25
1810 26.5 GHz P +0.25 0,25
2885040 GHz - - H 35
Transmission
Freq. Response
05to 1B GHz 10062 .05 1005
18to 26.5 GHz - +0.06 10.06
26.5 1o 40 GHz - - 0.1
isolation’
05t 18 GHz »00 =80 >80
1810 26,5 GHz - =85 >B8
28.5 10 40 GHz - - »75

*Measwrad with terminations on pirts 1 and 2 and using & minimem
of 128 point averaging and 20% smcathing.

HARD COPY

Dot Matrix Printer: Ment selects Wl screen, graphical, or
tabular data. The number ¢f data points of tabular data can
be selocted as well as data at markers only. Compatibie
with the HP ThinkJet printer. Paratlel {Centronics) interface.
GPIB Plotter: The 360 is compatible with HP Models
74404, 7470A or 7475A. Menu selects plotting of any sub-
set of tha display. Plotier is connected 1o the dedicated sys-
termn bus. This bus also controls the microwave source.

1190
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1 GENERAL INFORMATION

Table 1-2. Performance Specifications (4 of 5}

Buffer: Hard Copy data is loaded into bufter memory in ap-
proximately 12 seconds. Full front panel operation and
measurement capability is then restored to the user during
the remainder of the hard copy generation (printer only).

DISK DRIVE

3.5-inch microdiskette drive with 720K bytes formatted
capacity. Allfiles are MS-DOS compatible. Disk is used to
load measurement programs and can be used to store
measurement and calibration data and front panel setups.
File names can be 1 to 8 characters long.

Measurement Data: 25.6K bytes per 501 point S-
parameter data file.

Calibratlon Data: 58K byles per 501 point, 12-term calibra-
fion plus front pansl setup.

Trace Memory Flle: 4K bytes per 501 point channel.

REMOTE PROGRAMMING

Interface: GPIB, IEEE 488-1978

Addressing: Address can be set from the front panel and
can range from O to 30. Defaults to address 6.

Transfer Formats: ASCI|, 32 bit floating point, 64 bit float-
ing point.

Speed: 40K bytes/s

Interface Function Codes: SH1, AH1, T8, TEO, L4, LEOQ,
SRI, RLL, PPI, DTI, DCO, Co.

TIME DOMAIN

Time Domain Software, P/N 2360-2, adds signal process-

ing and Fourier transform technology o the 360. Data col-

lected as an array of complex frequency points are
processed, which enables the user to:

1. Obtain a time (or distance) presentation for location of
discontinuities.

2. Obtain a presentation that indicates the nature {induc-
tive or capacitive} of a discontinuity—a new capability
for processing bandpass data.

3. Isolate a discontinuity and return to the frequency do-
main to observe its characteristics, independent of
others.

Modes of Operallon:

1. Bandpass processing resulting in time domain display
with arbitrary start and stop times.

2. Phasor Impluse Processing of bandpass data to
provide a low-pass equivalent impulse response for a
real and/or imaginary presentation.

3. Frequency Response with atime gate applied.

4. True Low Pass Processing resulting in a time domain
display with arbitrary start and stop times. The tradi-
tional TDR step response is available in this mode. A
harmonically related series of frequency points is re-
quired.

SPECIFICATIONS
Speciflcatlons:
1st Side Lobe
Type of Window | Relatlve to Peak Impulse
{Number of Terms) {dB) Width'
Rectangular -13 1.2W
{n
Nominal-Hamming —43 18W
{2)
Low Side Lobe
Blackman-Harris —67 21W
{3)
Min. Sida Lobe
Blackman-Harris -92 27W
{4)

1 W ({Bin Width) = 1/24f.
Example: When Af = 10 GHz, W = 50 ps

GENERAL

Rear Pane! Connectcrs and Controls:
RGB VIDEO: TTL compatible, 15 pin D subminiature.
COMP VIDEO: Connects o external video display,
phono jack {mono only).
CRT INTEN: Continuous control of CRT intensity.
CRT DEGAUSS: Pushbutton control degausses CRT.
PRINTER: Connects to external printer with Centronics
interface, 36 pin ribbon.
10 MHz REF IN: Connects 1o external reference fre-
quency standard, 10 MHz, +5 dBm 1o -5 dBm, 50 chms,
BNC female.
10 MHz REF OUT: Connects to internal reference fre-
quency standard, 10 MHz, 1 ppm 0-55C, 0 dBm,
50 ohms, BNC female. If an external 10 MHz input is ap-
plied, the 10 MHz REF OUT is looped through.

Temperature Range:
Operating: 0'C 1o 55°C (45C maximum for disk drive)
Storage: 40'Clo 75°C

Power Requirements:
Network Analyzer: 100V/120V/220V/240V
+5%, =10%, 48-863 Hz, 350 VA maximum.
System Sources: 100V/120V/220V/240V
+5%, ~10%, 50-60 Hz, 250 VA maximum
Test Sets: None. Power is supplied by the 360,

Dimensions:
Network Analyzer: 222 H x 432 W x 603 D mm (8.75 H
x17Wx23.75Din.)
System Sources: 133 Hx 432 Wx 476 D mm {5.25 H
Xx17Wx18.75D in.)

360 OM
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SPECIFICATIONS | GENERAL INFORMATION

Table 1-2, Performance Bpecifications (5 of 5}

Dimensions {Continued): Weight:
Tost Sets: 133 Hx 432 Wx 803D mm {825 Hx 17 W Network Analyzer: 25 kg (55 b)
x23.75 D in.} System Sources: 16 kg (35.4 Ib) maximum,
Printer; B9 H x 292 Wx 203 Dmm {35 HXx 115 Wx8 Test Sets: 14.3 kg (31.5 b}
Din Printer: 3.2 kg (7 1t}
System Cablnet: 572 Hx 553 W x 699 Dmm {225 Hx System Cabinet (Empiy}): 408 kg (S0 It}
2Wx 275D in) System Console (Empty):88.4 kg (195 io)

System Console: 1245 H x 550 W x 899D mm (49 H x
22Wx275Din)

1-12 360 OM




! GENERAL INFORMATION

RECOMMENDED TEST EQUIPMENT

7 114 RECOMMENDED TEST EQUIPMENT Code Type of Testing
Table 1-3 provides a lists of recommended test equip- 8 gahbra_tlon
. perational Checkout
ment needed to check and service the 360 system. The . -
. . . P Performance Verification
entries are coded to show for which types of testing T Troubleshootin
. . . g
the equipment 1is used. These codes are described
below.
Table 1-3. Recommended Test Equipment
CRITICAL RECOMMENDED
INSTRUMENT SPECIFICATION MANUFACTURER USE
Spectrum Analyzer Frequency: 1 Hzto 40 MHz Hewilett-Packard P,.C
Resoiution: 10 Hz Model 3585A
Spectrum Analyzer Frequency: 0.01to 100 GHz Tektronix, Model 494, with Ext O,PTC
with External Mixer Resolution: 100 Hz Mixer PN: 015-3085-00
Frequency Counter Frequency: 0.01 to 40 GHz EIP Microwaves, Inc. OPRT
Input Impedance: 50 ohms Model 548A, with frequency ex-
Resoiution: 1 Hz tended
Other: Ext Time Base Input
Power Meter Power Range: ~30to +20 dBm Hewlett-Packard , Model 436A CPT
Power Sensor Frequency Range: 0.01 10 26.5 GHz Hewlett-P ackard, Model B485A OPRT
’ Digital Multimeter Resolution: 4-1/2 digits {to 20V ) John Fluke, Inc., Model 8840A, O.PT
DC Accuracy: 0.002% + 2 counts with Option 8840A-09
DC Input Impedance: 10 M(1 True RMS AC
AC Accuracy: 0.07% + 100 counts
{to 20 kHz)
AC Input Impedance: 1 megohm
Synthesizer Frequency: 1 Hzto 10 MHz Hewiett-Packard OPT
Power: -60 to 20 dBm; 50 Chms Model 3325A
Oscilloscope Bandwidth: DC to 200 MHz Tektronix, Inc. C,PTC
Sensitivity. 2 mV Model 2445
Horiz. Sensitivity: 50 ns/division
DC Block 0.18 uF, 200V, 10 MHz, Hewlett-Packard, P
BNC Connector Model 10240B
Variac 300W, V, |, P Meters TechniPower, Model WSMT3AW C.PT
Component Components Traceable to United WILTRCN, Model 3666, 3667 O,PRC,T
Verification States National Bureau of Standards or 3668 (as applicable)
Kit (NBS)
Frequency Froquency: 10 MHz Spectracom Corp. P, C
Standard Accuracy: 1 x 107'% Hz /day Model 8161
Power: 0 dBm into 50 Chms
Modulation AM, FM NOISE MEAS Hewlett-Packard, P
— Analyzer Less than 100 Hz Model 8901A
Input Frequency; 5-30 MHz
360 OM 1-13/1-14
























































































































































































































































































































































































































































































































































































































































































































































































