Microwave Test Set

M Many instrument functions in one unit

M Economical, Compact and Portahle

I 8 GHz, 20 GHz, 26.5 GHz and 46 GHz
versions

M Synthesized Sweep Generator

I Four input Scalar Analyzer
M Color Liguid Grystal Display
I Accurate power measurement

W Integral frequency counter

6200A series Microwave Test Set (MTS) is
an innovative instrument combining many
measurement functions in a compact and
portable package. The high specification
and its portability makes it equally suitable
for both bench and field applications.

The introduction of the 6200A series
MTS enhances the product range with
a new color liquid crystal display and
additional measurement features.

6200A is more flexible than an assembly
of discrete instruments, it is a total test
system. In a single unit the facilities of a
precision synthesized sweep generalor,
four-input scalar analyzer with color dis-
play, power meter, frequency counter and
programmable voltage/current source are
combined.

Integration provides a new breadth of
measurement functions at a lower cost
than an assembly of discrete instruments,
with the added benefit of enhanced ease
of use. An example is transmission line
fault location for locating faults in antenna
feeders and sub-systems.

Four versions of the MTS are available;
6200A covers 10 MHz to 20 GHz, 6201A
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M Real time Fault Location with high
resolution

M Programmahle V/1 source for
component evaluation

M 70 dB Sweep Generator step alienuator
options

M Ideal for development, production and
maintenance

M Memory card for increased storage
capacity

M 6210 Reflection Analyzer for precision
reflection coefficient and time domain
measurements

covers 10 MHz to 8 GHz, 6203A covers
10 MHz to 26.5 GHz and 6204A has full
coverage from 10 MHz t0 46 GHz, A 70 dB
step attenuator option available on most
versions provides synthesized outputs over
a wide amplitude range.

System Integration

System integration of many functions
improves ease of use. A keyboard is used
for rapid selection of mode and parameters
and soft keys and menus are used for
function selection. The user is prompted
to make the required selection. Help
messages are used to guide and assist.

A sophisticated Man-Machine Interface
using innovative soft key labels and
intuitive menu  structures ensure rapid
assimilation and fast operation. Macros can
be written to simplify complex procedures
and speed up operation,

Multi Facility

A major advantage of an integrated test set
is the ability to characterize devices in
many different and novel ways. In addition
to swept frequency response and retum
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loss a power sweep capability is available.
Using the step attenuator a sweep over
80 dB may be made to fully characterize
amplifiers.

The programmable  voltage/current
source may be used to stimulate devices
such as PIN diode attenuators and voltage
controlled oscillators (VCOs). The vertical
and horizontal axes can display different
parameters, The stimuius frequency,
power or voltage can be displayed on
the horizontal axis and the response is
displayed on the vertical axis. Aftenuation
values against frequency can therefore be
viewed for a PIN attenuator under different
bias conditions, or the frequency character-
istic of a VGO can be measured, as a
function of applied voltage.

Voltage/current output port used to
characterize a VCO automatically. The
upper trace shows frequency against
voltage, the lower trace plots the power
variation.

» Rapid sweeps with synthesizer precision
« Upto +11 dBm levelled power

+ Low harmonics and spurious

« Levelled accuracy typically «+0.5 dB

« Step attenuator options

+ Excellent source match

» Power sweeps up to 80 dB

The MTS incorporates a fast fully
synthesized sweep generator which com-
bines the speed and convenience of an
analog sweep generator with the precision
of a synthesized sweep.

Fast step times coupled with high
frequency stability ensures that even
narrow filters can be measured with
accuracy and confidence. A 400 point
sweep can be made in less than 200 ms
allowing interactive tuning without com-
promising accuracy.

Both start/stop and center/span sweep
modes may be used as well as CW mode
for spot frequency measurements. Power
level is seftable over a 40 dB range with
a maximum typical power of +11 dBm.
With the step attenuator (option 001),
amplitudes down to -90 dBm may be set
for the characterization of amplifiers and
other active devices.
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Fundamental frequency generation to
26.5 GHz gives low level spurious signals.
Low harmonics of typically less than
—40 dBc between 2 and 265 GHz are
achieved. Spurious signal generation is
kept to a low level.

Self-calibration of the oulput power of
the sweep generator is possible because
the MTS also incorporates a power meter.
Two ‘user calibration’ stores can be used
to give power calibration points over a
selected frequency range.

The levelled accuracy of typically
<05 dB to 265 GHz and a superior
source match means that a second live
detector may be omitted for many swept
frequency applications,

« Four inputs

« High accuracy

» High resolution color display
« Up to 80 dB dynamic range
« Excellent overall linearity

« AC and DC detection

+ Eight markers

The four-input scalar analyzer with a
clear high resclution color display has a
dynamic range of up to 90 dB. Eight
markers provide detailed trace exami-
nation. Both AC and DC detection modes
are provided. Two auto-scaling display
channels, each capable of displaying up to
two swept measurements, are available,

The channels may be coupled together
for the simultaneous update of up to four
traces. Each trace can have a different
amplitude scale. The channels can be
uncoupled so that one displays a different
frequency range, allowing simultaneous
display of pass-band and stop-band

characteristics along with dual amplitude
and frequency scales.

One channel frequency response display.
Overall response is displayed at 7 dB/
division, pass-band ripple is displayed with
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a scale of 0. 16 dB/division.

Intelligent markers and automatic
passffail analysis against user-entered limit
lines assist screen interpretation. The
markers may be set to a specific frequency
or they can automatically make an ‘N-dB’

bandwidth search. Delta, search left,
search right functions are also available as
well as maximum and minimum find, ‘peak-
to-peak’ and limit checking.

To aid in analysis both averaging and
smoothing are provided, Frequency scaling
is also available o assist when measuring
multipliers and dividers. Frequency offset
mode gives the true frequency readout
when evaluating mixers,

» Programmabile source to characterize
components and devices

+ Voltage range -15 Vio +15V

« Current range —150 mA to +150 mA

The programmable  voltage/current
source increases the range of applications
so that devices such as VCOs, PIN
modulators  and  amplifiers  can  be
characterized at fixed or swept voltages
and currents.

+ Wide dynamic range, -70 dBm to
+35 dBm
« Wide frequency coverage, 30 kHz to
40 GHz
+ Analog peaking indicator
» Maxdimum/minimum hold
« Range of 12 power sensors available
« Linearity correction improves accuracy
« Four digit resolution

The fourth input of the scalar analyzer
can aliernatively be used as a power
sensor  input. Any of the Marconi
Instruments 6800 series power sensors
can be connected to permit power
measurements over a wide range of
powers and frequencies. Power range is
=70 dBm {100 pW) to +35 dBm (3 W),
frequency range is 30 kHz o 40 GHz. The
sensors have an excellent match to
minimise mismatch errors.

A 50 MHz internal calibrator port is
provided on the front panel to ensure
precise power measurements. Full cali-
bration factor and linearity correction is
incorporated to further ensure very high
accuracy.

Simultaneous measurement of power and
frequency.
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An analog peaking meter is provided in
addition to the four digit display to assist
when funing and peaking. The user can
select from 2 to 4 digits of resolution o
optimise the response time. The maximumy/
minimum hold function has many applica-
tions including long-term drift monitoring.
Upper and lower limits may be entered for
automatic pass/fail indication to assist with
set-up and adjustment,

» 6200A: 10 MHz to 20 GHz

= 6201A: 10 MHz to 20 GHz

+ B203A/6204A: 10 MHz to 26.5 GHz

« Provides both swept and readout
response

« Frequency offset facility

« Maximum/minimum hold for drift analysis

» Automatic limit checking

The frequency counter has two principal
functions within the MTS. When ‘Readout’
mode is selected a digital readout of
frequency is given. Resolution can be set
from 1 Hz to 100 MHz in decade steps to
give the optimum compromise between
counter gate time (speed) and resolution.
In swept mode the counter is used to read
and then display the frequency graphically.
The vertical axis of the display can be set
to record the frequency of a device under
test; a typical application is automatic
VCO characterization whereby frequency
against voltage is automatically plotted.

Maximum/minimum hold for long term
drift monitoring is provided for power
megsurements as well as automatic
pass/fail indication against limits.

« Real time processing gives rapid fault
analysis

« Fault Location measurements from
10 mmto 25 km

« Accuracy 0.1% of range

» High resolution

+ Integrated Test Head for convenient
connections

« Optional Transmission Line Databage
for fast measurement setup

The real-time Fault Location capability
makes field repair of coaxial and waveguide
antenna feeders quick and economical.
A display of return loss or VSWR against
distance is given to locate the position and
magnitude of discontinuities.

Fault Location operates by analyzing the
interference patterns generated when
signals reflected from impedance discon-
tinuities are combined with a reference
signal. A rapid and clear display of return
loss against distance is given. Accuracy is
0.1% of range up to 1 km.

Waveguides are analyzed using a non-
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linear sweep to totally eliminate the effects
of dispersion so that waveguide results are
as fast and clear as for coaxial cable.

Closely spaced faults can be determined
so that even loose contacts within a
bulkhead connection can be pin-pointed.

The MTS Fault Location has a simple
user-interface to allow measurements to be
made with litle training. It is ideal for
microwave and cellular radio operators
for antenna feeder measurements. Military
applications include fault location on air-
craft Electronic Warfare systems and on
board ship.

The optional Transmission Line Data-
base contains the necessary parameters
for the majority of current waveguide
and coaxial medium. This enables rapid
instrument setup without the need to refer
to manufacturer's datasheets.

The accuracy and resolution makes
Fault Location also applicable to laboratory
applications since short range discon-
finuities spaced just a few millimetres apart
can also be analyzed using this powerful
technigue.

Fault location software clearly and precisely
focates faults in cable and waveguides.

A range of Transmission Line Test
Heads and Faull Location Test Heads
{6581/6583 series) are available covering
to sither 20 GHz or 26.5 GHz with
coverage extending to 40 GHz to simplify
connection to the device under test, A
divider and a detector are incorporated in
the heads as well as an optional return loss
bridge for evaluation after the fault has
been repaired. The heads are supplied in a
carrying case for ease of transportation.

Scalar analyzer detectors are required
for swept frequency measurements. Three
detectors are available for use with the
MTS. 8230 has an N type connector and is
specified for measurements to 20 GHz,
6233 has a 35 mm connector and is

appropriate linearity correction data io be
applied automatically. The detectors can
also be temperalure corrected.

Return loss bridges or 'Autotesters’ are
available for the swept measurement of
return loss. Versions are available covering
0 40 GHz with a choice of connectors.

A power sensor is required if the power
meter function is fo be used. A range of
twelve sensors are listed in the Access-
ories section, they cover from 30 kHz to
40 GHz with a choice of power range and
connector type.

Operational Ease

integrating many instruments into one
assembly has many advantages. Con-
necting leads between discrete instruments
are eliminated. A further major advantage
is that only one common control and
display is required.

Many techniques are used to speed up
both initial assimilation of the MTS and
subseqguent routine operation. The soft
keys are labelled to guide the operator, the
shape of the boxes around the soft key
labels indicates the class of operation.

Whenever data needs to be entered a
‘Dialogue Box’ appears to prompt the user.
Should data be entered incorrectly an eror
message is generated which can give
useful hints or advice.

Programming the MTS over the GPIB
has also been simplified. Mnemonics are
easy fo leamn since natural language
abbreviations are used. GPIB complies
with IEEE 488.2.

The six primary function keys provide a
logical approach to making measurements.
The SOURCE key defines the stimulus
to bhe applied, MEASURE allows the
measurament to be defined, CAL provides a
means for calibrating out systematic errors,
FORMAT selects an appropriate format,
SCALING allows choice of reference level
and scaling and MARKERS permits detailed
examination of measurement.

One or two channel operation is
avallable, in addition 1 or 2 measurements
can be selected per channel.

In two channél mode two separate
graticules, each capable of displaying up fo
two traces, can be selected. Aliernatively
up to four digital readouts are available.
Power and frequency can be simultan-
eously displayed for example, or the power
sensor can be used at the same time as

Uncoupled mode provides two swept
measurement channels with different
frequency scales and two vertical scales
for comprehensive fifier evaluation.

parallel printer using the COPY key.
Control settings, limit lines and measured
traces can be saved using the SAVE/
RECALL key. The memory card provides
additional storage to assist in de-skilling
operator actions or to archive results.

Ten complete front panel settings and
four traces can be saved using the internal
non-volatile memory. The UTILITY key
provides access 1o service, diagnostics and
various ancillary functions not required for
routine operation.
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in dual channel mode two scalar
measurements and two readout
measurements can be displayed.

Macros

The Macro facility allows the operator 1o
write procedures to simplify and automate
measurement tasks. A sequence of key
presses and on-screen operator prompts
can be stored either in the intermal memory
or on a memory card. Instructions and
messages are generated using the integral
TEXT function.

The enhanced Macro capability of the
8200A allows for branching and looping
within a macro plus the ability to edit and
amend existing macros.

A typical Macro would initially set up the
instrument by recalling instrument settings

specified to 265 GHz whist 6234
incorporates a 2.92 mm connector and
operates to 46 GHz.

The detectors are sell-identifying when
connected to the MTS allowing the
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the scalar analyzer to give high accuracy
gain compression measurements.

Hard coples of all measurements can be
easily obtained either on any compatible
HPGL GPIB plotter or any Epson FX series

from memory and then display text to
guide the user to make the appropriate
connections. On completion of each task
the operator is asked to press a ‘continug’
key. Limit lines can be recalled from



memory 0 give simple automatic pass/fail
results, Pauses can be included so that
activities such as averaging can be con-
cluded before the next stage of the Macro is

executed, This innovative technicus spesds
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up measurement procedures, reduces oper-
ator fraining and minimises arror.

Wide Ranging Applications

B8200A Series Microwave Test Set has
applications throughout the microwave
measurement field. For measurements in
development it is ideal since so little bench
space is taken up. Measurement accuracy
is not compromised and the performance is
superior to larger and more expensive
sweeper systems. A power meter and
counter are always conveniently available,

In production the MTS is ideal for
assembly, test and quality control
measurements, The memory card and
macro facilities assist in speeding up and
de-skilling measurement tasks and the
sophisticated GPIB implementation allows
for full integration into an ATE.

For installation and commissioning
engineers the MTS is an ideal measure-
ment tool combining & wide range of
facilities in a compact and portable unit.
Sub-systems, filters and feeders can
be readily characterized by measuring
frequency response and return loss. Field
maintenance and repair is also an ideal
application for the MTS. Fault Location
measurements permit the rapid and

precise location of feeder and connector
problems.

SYNTHESIZED SWEEP GENERATOR

FREQUENCY

Range
G2004; 10 MHz to 20 GHz.
B201A: 10 Mbz o 8 Gz,
B203A; 10 MHz to 28.5 GHz,
82044 10 MHz 10 46 GHz.

Besolution
0.0110 26.5 GHz 1 Hz.
2658 GHz to 46 GHz 2 Hz

CW Accuracy
<50 Hz + Frequency standard acouracy to 26,5 GHz
<¢ 100 H2 & Frequency standand accuracy 10 48 GHz.

Typical Swept Accuracy

Frequency
Step Time Upto 2 GHz »2 GHz
250 jis <6 KHz <100 kiz
1ms <800 Mz <t B k2
10 ms <B0 Hz <80 Hz
POWER
B200A/6201 AJG203A standard
Power-levelied {d8m)
Frequency Guaranteed Maximum
range (GHz} typical
001t 2 =10 to +7 +11
2108 ~10 10 +6 +8
8is18 ~10 10 +5 +10
1810 20 ~10to +5 +8
2010 26.5 ~ifito +4 +8

B204A

Powerdevelled (dfim)
Frequency Guaran Maximum
range (GHz) typical
001te 2 ~10 10 +8 +10
2% 8 =10 {0 +8 +8
Sl 18 <10 to +5 +8
1816 20 ~10 10 +5 +6
0t 285 =10t +3 +6
26851040 -0t +2
4010 46 =10 to -8 typical -1

B200A/6201A/6203A + option 001 {step attenuator)
Power-levelied (48m)

Freq ¥ G Maximum
range {GHz} typical
w2 80+ 8 w8

28 80 to +4 +8

Bto 18 ~80 10 +3 +7
181020 ~8010 +2 +5
2010288 ~8010 +1 +4

For aption 002 {Fisld replaceable RF connector)
guaranteed output is reduced by 0.5 (B,

Settable power range
Standard: -20 dBm 1o +20 dBm,
With option 001: 80 dBm {0 +20 dBm

Resolution
0.01 dB.

Power Sweep range
{From maximum levelled power}
Option 001 not fited:

0.071026.5 GHz =25 g,
26.5 4 40 GHz »1GdB.
40 to 48 GHz »7 dB typical,
With option 001 >80 dB.
INTERNAL LEVELLING
Accuracy

{inciuding flatness at 0 dBm}

B200A/B201 AB203A/62044 standard and option 002 i
fitted

0.01 t0 26.5 GHz: <21 ¢B, +0.5 dB typical,

26.5 10 40 GMz «<£1.5 dB, 0.7 dB typical.

40 10 46 GHz «<£3.0 dB typical,

Linearity: <+0.5 dB over guaranteed levelled power
range.

6200A/6201 A/B203A with option 001 {including option
002 if fitted)
10 MHz 0 8 GHz <21 dB 0.3 dB 22% of attesustor
setting indB,
8 GHz o 26.5 GHz, <&t dB (&1 0B or 24% of
attenuator setting in dB, whichever is greater).

EXTERNAL LEVELLING
Wia rear panel BNC input socket,
Accepts signals from a detector {positive or negalive) or
fram the analog oulput of & power mater Do 21 VL
Accuracy depends on levelling technigque.

POWER STABILITY WITH TEMPERATURE
Typlcal values following power calibration &t operating
temperature. Bel-calibration with a Power Sensor

removes temperature affects,
62004/6201A
&0 10 20°0 <0.02 4B/~C.
20°C 1 4000 (.04 dB/°C.
407G 10 50°C <G08 dBAC.
6203A
O°C 1o 2000 <0,1 dBFC.
20°C to 30°C <(LO8 BRSO
0 e B0 =008 dBS0.
62044
Frequency
Upto 2 GHz =2 GH2z
0°C 0 20°C <012 dB°C <005 dBFC
20°C o 30°C <315 480 <005 480
30°C 1o BOC <108 dBFC <0.08 dBAC
SIGNAL PURITY
Harmonios
001 0 2 GHe <27 dBe, 38 dBc typical
210 8 GHz <35 dBe, -40 dBo typieat
810265 GHe <48 B, ~-50 dBe typical
2651040 GHz <20 dBo typical.

6200A series

Sub-harmonics

20268 GHz Mone.
26.5 10 40 GHz «<—40 dBe typical.
Spurious signals, typical
W kHz o 150 kHz to »1 MHz
150 kHz 1 MHz
001102 GHz <50 dBc  «—60dBc  «-60 dBe
208 GHz <50 dBec  «-50dBc «~60 dBe
8102685 GHz <50} diic <60 dBe <80 dBe
2831040G6GHz «40dBr «-50dBe <50 dBe
Phase noise
Typical values measured in 1 Hz bandwidth st 20 kHz
oifset from the carder in CW mode,
G010 2 GHz w80 dBeMz.
2o B GHz =8 B,
81012 GHz w74 @Bz,
1210 20 Gz <~ 70 dBe/Hz.
2010 26.5 Gz <~ &7 dBckHz,
26.510 40 GHz <-57 dBoiMz.
Resgidual £M
In 00 kMz bandwidth in CW mode:
0.01 fo 2 GHz <1 KMz peak.
210 26.5 GHz <{SO0F} Mz peak.
26.5 10 46 GHz «<{1000F) Hz peak.
F 38 the frequency In GHz,
QUTPUT CONNECTOR
Ty

pe

BRO0A6201 A Precision N (female), 50 02

S203A MPC (Marcont Precision Connector)

3.5 mm (female), 80 (1.

S204A: Pracision 2,82 mm (fomale) 50 £

Cption 002 Figld replaceable, 50 £ pracision 3.5 mm
{female) and N-type (female) - not for 8204A.

Reverse input power
100 mW maximum,

Source Match finternally levelled) 8200A/6201A/62034

Frequency Range VBEWR Return Loss {(dB)
{GH2} WMinimum Typical
.01 10 0.08 <1459 =15 B
0052 <1111 =28 =33
2t08 <1.21 =21 =30
8to 12 <1.3511 >18.5 =25
1210265 <1.45:1 >15 20
B204A

0.07 fo 40 <1831 - »10 »12
4010 45 =10

With option 001 minimum return loss specification
degrades by up 1o 5 dB.

With option 002 minimurn return loss specification
degrades by up to 3 dB,

VOLTS/GHz
Voitage proportional 1o frequency available from rear
panal BNG Voltage/Current output.

Range: 1 VIGHz or 0.8 VIGHz selectable (20 V
maxinum in 1 VGHz model

Lingarity 18 my,

PROGRAMMABLE VOLTAGE/
CURRENT SOURCE

VOLTAGE QUTRUT
Fange, ~15 Vo +18 V.
Resolution: 1 mV.
Accuracy: <215 mV,

Total power supplied not to exceed 2.5 W,

GURRENT OUTPUT
Range: ~150 mA to +150 mA,
Hasolution: 10 A,
Accuracy: <2300 A,

Stability with temperature
10 pARC,
Total power supplied not 1o exceed 1.25 W,

QUTPUT CONNECTOR
Rear pansl BNC.

SCALAR ANALYZER

NUMBER OF INPUTS
Four (A, B, Cand D).

DETECTION MODES
AC and DC,
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DYNAMIC RANGE
AT detection: 85 dB (85 to +20 dBm},
90 oB typical (70 o+ 20 dBm}
DC detection: 80 dB (~680 1o +20 dBm).

MEASUREMENT POINTS
User selectable from 2 1o 1801,

NUMBER OF CHANNELS
Two channals, iwo measuremants may be made per
channal aflowing a total of four simultaneocus
measurements.

SWEEP TIME

Settable range
40 ms to 500 5.

feasuremernt times

401 points: <200 ms.
16801 points: =BQ0 ms.
DIRECT VOLTAGE INPUT RANGE
input A, B and C OV -45V,
input © OV -8V,

NOISE REDUCTION

Averaging
1 1o 1000 {applied per measiremsnt).

Smoothing
Aperture settable from 0.01 1o 20% of span, resolution
0.07%,

CALIBRATION

Path calibration (Normalization) types
Thyough, shortfopen, shord,

INSTRUMENTATION ACCURACY
+0.058%.

SYSTEM ACCURACY
Aefer to individual specifications for Detectors and
Return Loss Bridges.

FAULT LOCATION
DISTANCE

Units
Metres or feet.

Accuracy
<(.1% of range or 3 mm, whichever is the larger {fora
single fault up to 1 km range).

Full scale
Lip to 25 km degending on cabls or waveguide loss.

Minimum resolition
For two squal amplitude discontinuiies using maximum
sweep width,

B2O0A 182 x V. om.
BROTA 454 x V. om.
BEO3& 137 x V. om
S204A: 091 2 V. om
Whera V, is the relative velocity.

DYNAMIC RANGE
Detection Frequency
To 26.5 GHz 26.5 to 40 GHz
AC 80 dB =40 dB typical.
De 70d8 »40 dB typical.

MEASUREMENT TIME (401 POINTS)
Normal mode: <250 ms.
Enhancad mode: <500 ms,

NUMBER OF MEASUREMENT POINTS
User selectabis from 51 fo 512,

POWER METER

FREQUENCY BANGE
30 kHz to 40 GHz, dependent upon sensor used.

POWER RANGE

senser used.

CORRECTION

Calibration Factor
Hange: 0.01 1o 200%.
Resolution: 0.01.

Linearity Factor
Range: 0.1 10 18
Resolution: 0.1,

POWER REFERENCE
Used for Power Sensor correction,

Cutput Connector
N ffemale), 50 {1 Adapters are supplied with 75 (Y MPCO
{Marconi Precision Connector) 3.5 mm and 2.82 mm
Power Sensors.

Frequency
50 MMz +0.01 Mz,

{evel
1 mW,

Uncertainty
=0.7% fraceable fo Mational Standards.

Accuracy
+1.2% worst case for one year,

AUTO-ZERC

Set
Removes DO offset from signal input,
BY10 Series: 2200 nW.
5920 Series 2100 pW.
8830 Serles; 26 pW.
Drift over one howr at constant temperature
8910 Serles: 10 nW.
6920 Beries: x100 pW.
6930 Series: 2300 nW.

NOISE
BI10 Series: =100 nW.
8820 Series: =100 pW.
£330 Series 3 uW.

RESPONSE TIME
<100 ms.

AVERAGING
1 to 1000 selected automatically or manually entered.

RESOLUTION
2 to 4 digits, user selectable.

CHART RECORDER
Rear panet voltage/ourrent BRC oulput gives a vollags
proportional to messured power.

Sensitivity
OV 1o 5 V0V level dependant upon detector or
SBNSO,

Log mode
1V per decade.

Linear mode
Sealing dependent on detscior of sensor,

FREQUENCY COUNTER

FREQUENCY RANGE
B200A/B201A; 10 MHz 16 20 GHz.
G20BA/B204A; 10 MMz 10 26.5 GMz.

RESOLUTION

Readout made
1 Hz to 100 Mz, user sslectable.

Swept mode
£ gigits,
ACCURACY

Readout mode
< %25 Hz & frequency standard error,

Swept mode
= {6 significant figuwres or 2100 Hy, whichever s greater)
+ frequency standard error.

MAXIMUM INPUT LEVEL
+5 dBm,

DAMAGE LEVEL
+27 dBm peak.

INPUT CONNECTOR

Type
S200AB201A; Precision N Type (lemale).
S203A/6204A: MPC (Marconi Precision Connector
3.8 mm {female).

Option 002: Field replaceable, 50 £1 precision 3.5 mm
{femade} and N-type (female)

Input impedance
50 £2 nominal,

FM TOLERANCE

Readout mode
20 MMz peak 10 peak at 45 Mz fo 10 Mbz rate.

Swept mode
1.5 MHz peak o peak a8 75 Mz o 10 MMz rate.

AM TOLERANCE
Up to 40% modulation depth for signals within the
range of sensitivity and maximum input level,

ACQUISITION TIME

Readout mode
Typically 2 & for frequencies greater than 300 MHz, for
1 Hz resolulion.

Swept mode
Typically 50 ms per poirt,

SELECTIVITY
Typioally 25 dB.

DISPLAY

TYPE
Color active matrix TFT Liguid Crystal Display with
18.5 o (6.5 inch} visible diagonal,
External color monitor (VGA) culput on rear panet,

NUMBER OF CHANNELS
Two. A channel may be configwed elther as a swept
channe! for displaying traces or & readout channel for
displaving read-outs of values such as power and
frequency,

NUMBER OF THACES/READOUTS
Four. Maximum of two per channel,

TITLES
Bereen title plus individual measurement titles,
Individugl fitle coded to sach bassfreadoul.

SWEPT CHANNEL CHARACTERISTICS
The horizontal and vertical axes ¢an be configured to
display a variety of different measurements. The
norizontal sxes, referred 1o a5 Domain’, may be defined
to display the stimulus such as frequency, power,
voltage and current. The vertical axis, referrad to as
‘Response’, may display frequency, power and voltags.

Domain (Horizontal axis}

Frequency Modes
CW, start’stop, centerspan, alternate swaep.

Freguency Resolution
Settable to 1 Nz, displayed as six digits.

Frequancy Offsat
Frequency offsel between source and display can be
ertered 1o characterize fraquency changing devices
such as mixers.

Frequency Scaling
Multiplication factor between source and display can be
entered 1o charasterize frequency multipliers and
dividers,

Power Sweep Range
Hange depends on option - refer lo Synthesized

=70 dBm (100 pW) to +35 dBm (3 W), dependent upon TYPICAL SENSITIVITY Sweep Generator section.
6200A/B201A/6203A ER204A Power Offset
25 MHz to 10 GHz <« ~20 dBm < 19 dBm. Power offset between source and display can be
INSTRUMENTATION ACCURACY 10 GHz o 20 GHz <« ~15 dBm < =14 dBm. enterad for use when measuring amplifiers and
20 GHz 10 26.5 GHz « ~10 dBm < -8 B, aftenuators,

<1 0.05%,
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Response {(Vertical axis)

Units
dBm, dB, pW to KW, nW lo V, VSWR, Hz to GH2.

Scaling
Manual aulo-scale {single shot}, continuous aulo-scaie
{every sweep) or user selectable.

Reference level position
Fafarancs level may be sel io any graticuls line,

Reference level value
«189.89 to +199.99 all units except VEBWR,
110 100 VEWR.

MEASUREMENT MANIPULATION

Scalar detector and counter inputs
Display live measurement.
Display trace meamory,
Display live measuremnent relative o trace memory.

Measurement hold may be applied for each trace,

Sealar detector inputs only
Any inpud or ratio of inputs may be assigned 1o any one
or more than one of the races, A trace may display
absclute power, power refative to a path calibration or
power Minus 2 race meamorny.

Complex imit ines
Four stores of 12 segments each. Each segment
defines an upper and & tower limit ine or peint. Any
store can be applied 1o any trace.

input Offsets
An offset in the range ~99.89 to +88.99 dB in 0.01 dB
steps may be applied per detector input.

MARKERS
Eight per trace plus a separate delta marker,

Marker functions
Marker, defta marker, minimum, maximum, search left,
saarch right, N-dB bandwidth {with center fraquency)
marker tracking. Peak to peak response value and
optional test against Imit.

Marker resolution
Domain {(Horizontal)

Freguency
S digits with ovardide o give 1 Hz resolution.

Power
0.01 dB,

Voltage
1 my.

Current
10 A,

Response {Vertical}

Power
007 ol

Frequency
Bix digits.

Voltage
10V,

BREADOUT CHANNEL CHARACTERISTICS

RESOLUTION

Power
2 to 4 digits, user selsctable.

Freguency
1 Mz o 100 MMz, user sslectable.

Voltage
Four digits,
UNITS

Power
dBm, di, pW 1o KW,

Frequency
Hz to GHz.

Voltage
W, Uy, v W Y
MEASUREMENT MANIPULATION

Marker readout
Spot readings may be made at the domain vaiue
specified by the active marker.

Limit checking
Upper and lower (st limits may be entered.

Relative measurement
To display the measured offsst from a previously
srfered o messured reading.

Max/Min hold
To display maximum and minknum values over a perlod
of time for drift measurements,

Duty Cycle
T display peak power given by average power
measured/duty cycle. Rangs: 0.001 to 100%.

Peaking Meter Display
Analog display to assist when adjusting power levels.

input Offsets
An ofise i the range ~95.89 to +88.89 0B in 001 dB
steps may be applied per delector or sensor nput.

AUXILIARY INPUTS AKLD QUTPUTS

GPIB INTERFACE

GPIB 15 IBEE 488.1 and 488 2 compaiile. The

interface has three applications:-

- Inglrument control with Tull talk and fisten,

- Controt of a plotter using HPGL. Plotler output s
puffered 1o permit measuremenis o proceed whilst
plotting.

- Control of a second MTS for mixer measurements.
The instruments may be sef 10 sweep with a fixed
frequency offsel Detween them.

MEMORY CARD INTERFACE
For extemal storage of data.

PARALLEL PRINTER QUTPUT
Compatible with any Epson FX series printer. Cuiput s
butfered 1o allow further measurements whilst printing,

FREGQUENCY STANDARD

INJOUT BNC
1 or 10 MHz input or 10 MHz cutput (nomiinally 2V pk-
ok inle 50 L) selectable from frond panel.

EXTERNAL LEVELLING

INPUT BNC
For connection of remote detector or power meter for
sourcs levelling

VOLTAGE/CURRENT
CUTPUY BNC
User definable to be:

Vols/GHz
Voltage proportional to frequency output Bom source.

Fixed
Fixed voltage of current output for dlag measurements,

Swept VA
Swept voltage or current for voltage/current domain
maasurements.

Chart recorder
Voltage proportional to power lovet of scalar detector or
power meter sensor input.

EXTERNAL MONITOR
Cutput to a VGA 840x480 standard, color monitor.
Rear panel 15 way ‘high density’ D type female
connecion

GENERAL

FREQUENCY STANDARD
For synthesized sweep generator and frequency
courder.

internal
30 MH2 VOXO

Temperature stability
Batter than +0.15 ppm/~.

Ageing
Betler than 22 in 107 per year,

External
1 or 10 MMz standard rear pane! BNC input socket.
MEMORIES

Standard Trace memories
Four.

Settings stores
Ten.

6200A series

Power sensor cal stores
Stores for 10 sets of Powsr Sensor calibration and
Hnearity factor dala.

Memory card
Extra stores available on mamory card.

REAL TIME CLOCK

Date and time
Used 1o date-stamp hard copies and to determing
instrument operating hours,

ELECTRO-MAGNETIC COMPATIBILITY
Condorms with the peotection raquirements of EEC
Councl Directive 89/336EEC.

Complins with the mits specified i the following

standards:

ENBRO11-1891 {Ermissions)
ENBODE2-11882  Umrmunity)

GISPR11
IECB01-2:1991
IEC801-31984
BC801-4:1988
ENBOBSS-2:1887  (Main Harmonios)  TECSSS82
SAFETY

Complies with IEC 348.

RATED RANGE OF USE
{over which full specification is met)

Temperature
0t 50°C.

CONDITIONS OF STORAGE AND TRANSPORT

Temperature

~-40 {0 +70°C.
Humidity

93% RH at 40°C.

POWER HEQUIREMENTS

Switchable vollage ranges
115V seli 800182 Y
230 Vel 188w 285 V.

AL Supply
45 10 440 Hz. 500 VA maximum,

DIMENSIONS AND WEIGHT
Helght  Width Depth
187 m 388 548 mm
775 158in 21.55n

Weight
6200A  18kg

3B
82014 18kg

33k
§203A 1825 kg

361
G204A 1T kg

T4 b

Notes:

Guaranteed Power Range, Power Acouracy and VEWR
are calibrated for the lemperature range 0 10 50°C and
are sublect to the avallabiity of National Standards,

Typical performance figures are non-warranted.
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6200A series
6230 series scalar detectors

6230 6233 6234
Frequency range 10 MMz 10 20 6Nz 10 MMz to 28.5 Gz 10 MMz to 40 GHz, usable to 46 GHZ
Dynaric range ~70 dBm to +20 dBm ~70 dBm to +20 dBm ~70 dBrm 1o +20 dBm
WMaximum RF input +26 dBm OW +25 dBm CW +26 dBm OW

+30 dBm peak for 2 ps +30 dBmpeak for 2 s +30 dBm peak for 2 ps
VSWR
10 MHz to 40 MHz 140 1.40 158
40 Mz to 100 MMz 115 i85 1,15
100 Mz 10 2 Gz 12 112 112
2 GHzio 5 GHz 147 147 133
5 (GHz to 18 GHz 1.20 1.29 133
18 GHz 1o 20 GH2 150 1.50 1.580
20 Gz 10 26.5 GHz v 1.80 1.50
265 GHz to 33 GHz - - 1.50
33 GHe o 40 GHz - - 1.85
Frequency Response
10 MHz to 50 MHz (.5 dB =0.5 dB =0.5dB
50 MHz to & GHz +0.5dB +0.5 dB +1.0dB
8 GBHr to 18 GHz +0.65 dB +0.65 dB *1.0dB
18 GHz to 20 GHz £1.25dB +1.25 dB +1.5dB
20 GHz to 26.5 GHz - 1,25 dB *1.5 dB
26,5 GHz to 40 GHz - - +2.0 d8
POWER ACCURACY” Detestion method fapplies to 8230, 6233 and 6234)
Power lavel AC bBC
~80 dBm +1.20dB -
~50 dBm 20,70 dB +0.90 48
40 dBm +0.40 dB +0.45 dB
~30 dBm 2040 dB +0.40 dB
~20 dBm +0.35 dB +(.35 dB
~10 dBm «0.30 dB +0.30 o
0 dBm +0.20 dB =020 dB
+10 dBm +0.30 dB +0,30 d8
+13 dBm +0.35 dB +0.35 ¢B
+16 dBm +0,40 dB +0.40 ¢B
+16 10 +20 dBm +1.0 dB {typical} +1.0 dB (typical)
Dyramic Acouracy 0.07 dB/10 dB typical
Connector Pracision Pracision 292 mm male

Type N male MPC 8.5 mm male
Lergth G0 mm 78 mm 84,1 mm
Widih 27 mn 27 mwn 27 mm
Weight 280 g 250 ¢ 250 g

* Specification applies al 50 MHz at a temperature of 23°C £5°C and does not include errors due To mismalch, harmorics and temperature, Performance above +18 dBm is typical
non-warranted, Differant specifications are given for detectors when using AC or DU detection,

Return loss bridges — Autotesters

A range of Return Loss Bridges are available for the precise determination of Return Loss over a wide frequency range.

Model/ Test Port Conneclor

59989-151W GPC-7

59995-168R N {(m)

59998-152D WSMA (m}

59899-168U 2.92 mm (m}

Characteristic and 536991598 N {f) and 59999-166H WSMA (I} and 58983-168Y 2.92 mm {f}
Froquency range 10 MMz 1o 18 GMz 10 MMz 10 18 GMz MMz 0268 GMz 10 MMz to 40 GHz
Directivity

001 10 18 GHz 40 d8 38 dB 40 dB 35 dB

18 t0 26.5 GHz NFA NAA 38dB 32 dB8

265 to 40 GHz WA NA HNIA 30 98

Frequency sensitivity +1.2 48 +1.5 48 =20 dB +3.0 4B

Acouracy’

0.0 108 GHz 0010 20,0807 4.013 £0.08p° SO0 20.10p° 0.018 £0.15p%
G0 16 Gz 0.010 £0.10p° 0,013 20.12p° 0010 20.10p° 0018 20.15p°
1810 26.5 GHz WA 173 0.013 =0.12p° 0.025 £0,15p°
26.5 to 40 Gz NA NA Nia 3.032 +0.18p*
Insertion loss® 6.5 dB £5dB 8.5 dB 8548

Maximurm input power +27 dBm +27 dBm +27 dBm +27 dBm

Input cormector N(f SRV] 282 mm i) 22 mm
Length® T8 e 78 mm 54 mm 54 mm

Wigith® 50 mm 50 mm 38 mm 38 mm

Depthy? 28 mm 28 mm 19 19 mm

Waight 340 g 340 g 198 ¢ 198 g

1 where p = measured reflection coefficient - includes directivity and test port reflection effects over the specified frequency range.

2 HMominal value from input portto
3 Excluding connection and cable.
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6200A series

VERSIONS
Ordering
numbers Versions
BIO0A | 10 MMz 10 20 GHz Microwave Test
el
B201A | 10 MHz to 8 GHz Microwave Test
Set.
6203A | 10 MHz to 2685 GHz Migrowave Test
Set.
B204A | 10 MMz to 46 GHz Microwave Test
Set.
Options {not available for 82044}
Option 001 | 70 dB step attenuator,
Option 062 | Fisld replaceable RF oulput
conector 3.5 mm and N-type),
Supplied with
AC Supply Lead 43123-076Y.
2 m Power Sensor Cable
Q8850-081W.
Ciperating Manuat,
Input socket cap 6850-069.
DETECTORS
G230 SERIES SCALAR DETECTORS
6230 | 10 Mz o 20 GHz, N type (.
B233 | 10 MHz to 268 GHz, MPC (Marconi
Precision Connecler) 3.5 mm (m).
6234 | 10 MMz to 46 GHz, 2.92 mum {m).
PULSE MODULATOR
8145 | 70 MHz o 20 GHz Pulse Modulator,
544410194 | AC Power Supply.

ACCESSORIES
Ordering POWER SENSORS Ordering MISCELLANEOQUS ELECTRICAL
numbers numbers CABLES

6910 Series {30 dBm to +20 dBm) 43129-183U | GPIB Cable,
56910-900L | 10 MHz 10 20 GHz, N typs [m), 43126-012S | 50 (2 BNC (mj to BNC {m) 1.6 m.
56911-900X | 10 MHz 10 20 GHz, APC 7. 46884-560M | Parallel Printer Interface Cable
56512-800U | 30 kHz o 4.2 GHz, Niype imh.
56913-600D | 10 MHz to 26.5 GHz, MICROWAVE CABLES

MPC 3.5 mm {m). §4311-108U | Ruggedized Cable N{mj to N{m} 3 m
B6914-001R | 10 MHz to 40 GHz, 2.92 mm (m). {for Fault Location). )
56914-002B | 10 MHz 10 40 BHz, 2.92 mm (m) plus 54311-110H | Ruggedized Cable 3.5 mm (mj to

waveguide 22 transformer. 3.5 mm (m) 3 m {for Fault Location}.
56319-900Y | 30 kHz 1o 3 GHz, N type 75 Q1 543111164 | Ruggedized Cable N(m) to Nim}

1.5 m {for Fault Location).

6920 Series (-70 dBm to -20 dBm) 54311-117F | Ruggedized Cable 3.5 mm {m} to
56820-900J | 10 MHz to 20 GHz, Nype (m). 3.5 mm {m) 1.8 m {for Fault Location.
56923-900T | 10 MHz 10 26.5 GHz, 54351-022X | Cable N{m) to N{m) 0.5 m,

MPC 3.5 mm (m) §4351-025R | Cable 3.5 mm {m) to 3.5 mm {m)
565240018 | 10 MHz 1o 40 GHz, 2.92 mm {m). 0.5 m.
56924-002K | 10 MHz to 40 GHz, 2.82 mm {m) plus 54351-027K | Cable 2.92 mm (m} 10 2.92 mm (my)

waveguide 22 transtormer. 05 m.

6930 Series {15 dBm o +35 dBm) RETURN L BRIDGE!
56930-900F | 10 MHz to 18 GHz, N type (m). (AUTOTES?::?,) DGES
56932-900N | 30 kiiz to 4.2 GHz, N type {m). 59998-151W | 10 MHz 1o 18 GHz 7 mm.
S6934-001K | 10 MMz to 40 GHz, 2.92 mm {mi‘ 59999-168R | 10 MMz to 18 GHz N(m).
56834-002A | 10 MH2 to 40 GHz, 2.82 mm (m) plus §9999-1598 | 10 MHz 10 18 GHz N(f.

waveguide 22 fransformer.” §8999-152D | 10 MHz to 26.5 GHz 3.5 mm

TRANSMISSION LINE TEST HEADS WSMA tm).
58581-001T | 20 GHz Transmission Line Test 599991664 | 10 MHz to 26.5 GHz 3.5 mm

Head, 8581, ) WSMA (). )
56583-001S | 26.5 GHz Transmission Line Test §9998-168V | 10 MHz 1o 40 GHz 2,92 mim (m),

Haad, 85831 58998-169Y | 10 MH2z 10 40 GHz 2.92 mm {f).

FAULT LOCATION TEST HEADS POWER SPLITTERS
56581-002P | 20 GHz Fault Location Test Head, 54311.1238 | Power spiitter DC 10 18 GHz Type N.

B8581E. 54311-124W | Power spiitter DC 1o 26.5 GHz
56683-002W | 26.5 GHz Fault Location Test Head. 3.5 mm,

658361 543111617 | Power splitter DC to 40 GHz

SENSOR/DETECTOR CABLES 292 mm.
06950-086M | 5 rm Power Sensor Cable. MISCELLANEOUS
06950-087C | 15 m Power Sensor Cable. 58000-181G | 32k Blank Memory Card.
06950-088R | 50 m Power Sensor Cable, 58000-182V | 128k Blank Memory Card.
03964-325P | 5 m Detector Extension Cable. 59000-188T | 512k Blank Memory Card,
54311-111E | 15 m Detector Extension Cable, 59000-264R | Transmission Ling Database,
54311-113Y | 25 m Detector Extension Cable. 54127-3082 | Rack Mount ¥t
54311-112U | Negative Voltage Measurement §4124-0278 | Front Stowage Cover.

Cable, 54417-002R | Waveguids 22 1o 2.92 mm
54311-170B | Paositive Voltage Measurement Cable. Transformer.
54311-118G | 1.5 m Extension Cable for 54121-034F | Detector Inpul Socket Cap,

Transmission Line Test Head, 48882-112C | Service Manual,
54311-120F | 1.5 m Extension Cable for Fault 54112-186F | Alurniniumn Flight Gass.

Location Test Head, 541121876 | Soft Camying Case.

T =15 dBm o +30 dBm.
1 Usable to 40 GHz.
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