


Synthesized Source

The synthesized source has low phase noise and 1 Hz frequency res-
olution. VCOs are used for frequencies above 3 GHz and an inte-
grated RF synthesizer for the 1 MHz to 3 GHz range. Optionally
increased output power is available from 3 to 24 GHz. Internal fil-
excellent  harmonic

tering results in

<-55 dBc for improved scalar measurement accuracy. Optional step

performance of

attenuators are available to set low output powers for amplifier or
receiver testing.

In CW mode the source can be used for local oscillator substitution.
A power sweep is provided for amplifier gain compression testing.
External FM can be applied by connecting a generator to the rear
panel. With the FM option, an internal generator provides frequency
modulation of the source.

When used with the scalar analyzer the source provides a swept syn-
thesized output for frequency characterization of components and
systems. It can also be used as a spectrum analyzer tracking genera-
tor to 46 GHz. The source can be set to any frequency offset or fre-
quency multiple of the receiver tuned input. This powerful feature
simplifies measurements of mixers, upconverters and down-convert-
ers that have frequency translation.

Scalar Analyzer

The three input scalar analyzer provides network characterization of
components and systems. Simultaneous measurement of insertion
and return loss are displayed on the 6840 color screen. Excellent
measurement accuracy is assured by the use of EEPROM corrected
detectors. Each detector is individually characterized for linearity and
frequency response to provide a measurement accuracy close to that
achieved with a power sensor. A range of autotesters with high direc-
tivity is available for return loss measurements.

It is also possible to make scalar measurements with a tuned input. A
tuned input gives improved dynamic range. Insertion loss measure-
ments of >80 dB are possible.
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Bandpass filter insertion loss measurement

Spectrum Analysis

The 6840 variants contain an integral synthesized spectrum analyzer
with 3 MHz to 1 kHz resolution bandwidth filters, >80 dB instanta-
neous dynamic range and an excellent 3rd order intermodulation
intercept point. 6840 series are designed to make routine spectrum
measurements on RF and microwave components, subsystems and
systems.

Continuous full band sweeps simplify harmonic and spurious meas-

urements. The low distortion front end combined with wide dynam-
ic range ensures that even on full span sweeps, spurious measure-
ments to better than -60 dBc can be performed. High sensitivity at
microwave frequencies is ensured by the use of wideband oscillators,
this reduces the harmonic number used in the front end mixer.

The spectrum analyzer is fully featured with FM demodulator and
built in loudspeaker. This is ideal for locating and identifying the
source of interfering transmissions. Individual signals can be precise-
ly identified by use of the internal frequency counter.
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Amplifier intermodulation measurement

Optimized operation is provided by the coupling of the fundamental
analyzer parameters of resolution bandwidth, sweep speed, video fil-
ter and input attenuation. These parameters are automatically set for
optimum sweep speed and dynamic range. For specific applications
the user can manually overide the coupled functions.

Autotune automatically sweeps the full span of the spectrum analyz-
er and then displays the largest signal at the center and top of the
screen. Markers can also be used to select any signal and display it at
the center of the screen.

The integral source enables network measurements in normal track-
ing mode or by applying a frequency offset and/or multiplication fac-
tor. Any frequency offset can be supported. This facility makes meas-
urements faster and easier than assembling together separate instru-
ments and a PC controller.

External mixers extend the frequency range to 110 GHz.

Fault Location

Fault location software is standard on all 6840 series instruments.
Many modern communication systems rely on a coaxial or waveguide
feed between the transmitter and antenna. The fast fault location
facility of the 6840 can quickly locate the position of faults causing
poor return loss in the feed, which can seriously impact system per-
formance.

Measurement resolution and accuracy is assured by the use of a syn-
thesized source with up to 1601 measurement points.






repaired by module replacement to reduce instrument downtime.
Following a repair, software routines realign the replaced module.

Future Proof

The 6840 series microwave system analyzers have been designed to
expand and adapt to changing test requirements. A standard instru-
ment has capacity for additional modules. As future options are
added, the flexibility and capability of the 6840 platform will expand.
This ensures that investment made in the 6840 series today will pro-
vide a basis for future test needs.

For Design Engineers

For designers of components and subsystems the 6840 provides a
powerful and flexible analysis tool. Devices such as filters, amplifiers,
mixers, attenuators and oscillators can be characterized with a single
test instrument. This flexibility reduces design cycles as the need to
make instrument interconnections is reduced. 6840 has a low noise
source for LLO substitution and swept frequency measurements. The
use of EEPROM detectors ensures accurate scalar measurements.
Amplifiers can be precisely characterized for gain compression, out-
put power and frequency response. The use of a tuned input can give
>80 dB dynamic range for filter testing and the accessory autotest-
ers, with 40 dB directivity, ensure accurate return loss results. The
spurious and harmonic output of oscillators can be measured with the
wide span high dynamic range spectrum analyzer.

Manufacturing Test

To the production manager the 6840 offers reduced programming
time, reduced test time and simplified archiving of results. 6840 is
fully compliant with the IEEE 488.2 GPIB standard. A full 401 data
points can be transferred over the GPIB in typically <50 ms.
Individual data points can be repetitively read in typically 10 ms. This
enables full results archiving with minimal time penalty.

A single instrument replaces ‘rack and stack’ alternatives which
makes program generation simpler. Rack space is also reduced.

Continuity of test is essential in a production environment. A failed
test system can result in expensive loss of output. 6840 with its field
replaceable modules minimizes any output loss due to test system
failure.

Installing and Maintaining Systems

During the installation period of a microwave system it is always nec-
essary to revalidate key parameters. 6840 provides a comprehensive
solution for installation teams. It is housed in a ruggedized case, has
secure handles and can be supplied with a protective carrying case.

For systems with long waveguide or coaxial feeds the 6840 is used by
the installation team to measure return loss and if necessary fault
location. The synthesized source with 1601 measurement points
ensures precise fault location measurements. The 6840 series pro-
vides a tuned input that can be used for return loss and fault location
measurements. This measurement technique rejects interfering sig-
nals from other transmitters, a common cause of poor measurement
performance in the field.

By archiving results onto disk, or the internal instrument memory, the
6840 forms the basis of a preventative maintenance system.
Experience shows that degradation in the antenna feed is the major
source of system field failures. 6840 has the accuracy to monitor and

identify gradual system degradation with time.

Results Logging and Outputting

Measurement results can either be saved to internal non-volatile
memoryor to 3.5in disk. Traces saved onto disk can then be archived
or imported into a spreadsheet for viewing.

An alternative method for displaying results in a standard word
processor document or in a graphics package is to use the optional
MIPlot software. MIPlot captures the measurement data either via
the GPIB or from a saved trace on disk. This data can then be embed-
ded into a document and reformatted, colors changed, markers and
text added.

SPECIFICATION
SOURCE

Functionality

Synthesized CW

Synthesized sweeper for use with scalar analyzer,

Tracking generator for use with spectrum analyzer.

Offset tracking generator for use with spectrum analyzer (offset by
scale or multiplication factor)

CW Power sweep.

External Frequency Modulation

Optional Internal Frequency Modulation in spectrum, scalar and
source-only modes.

Frequency Range

6841/6848, 1 MHz to 3 GHz
6842/6846, 10 MHz to 8.4 GHz
6843/6847, 10 MHz to 20 GHz
6844, 10 MHz to 24 GHz

6845, 10 MHz to 46 GHz
6845R, 10 MHz to 40 GHz

Resolution (Settable)

1Hz to46 GHz
CW Accuracy

(Frequency Standard error x Frequency) = 10 Hz
Swept Accuracy (Typical)

300 ms Step Time

1 MHz to 3 GHz <20 kHz

3 GHz to 46 GHz <200 kHz
1 ms Step Time

1 MHz to 3 GHz <1 kHz

3 GHz to 46 GHz <10 kHz
10 ms Step Time

1 MHz to 3 GHz <100 Hz

3 GHz to 46 GHz <1 kHz

Levelled Power Range

6841/2/3/4/6/7/8 standard
1 MHzto 3 GHz -10 dBm to +10 dBm
3 GHz to 24 GHz -10 dBm to +5 dBm

6842/3/4/6/7/8 + option 030 (higher power)
1 MHz to 24 GHz -10 dBm to +10 dBm

6841/48 + option 010
1 MHz to 3 GHz

6842/3/6/7 + option 011 (70 dB Step Attenuator)
10 MHz to 3 GHz -80 dBm to +8 dBm

(110 dB Step Attenuator)
-120 dBm to +8 dBm






Phase Noise <dBc/Hz in CW mode

CW Freq Frequency offset
1 kHz 10 kHz 100 kHz

0.25 GHz -86 -95 -108
0.5 GHz -98 -112 -134
1 GHz -92 -106 -128
2 GHz -86 -100 -122
4 GHz -80 -92 -100
10 GHz -72 -84 -90
20 GHz -66 -78 -82
24 GHz -64 -76 -80
40 GHz -63 -75 -79

Source Match (Typical)

1 MHz to 3 GHz, 15 dB
3 GHz to 20 GHz, 10 dB
20 GHz to 40 GHz, 8 dB

Output Connector

6841/2/3/6/7/8; Precision Type N, female
6844: Precision 3.5 mm, female

6845: Precision 2.92 mm, female

or optional field replaceable connectors

SPECTRUM ANALYZER

FREQUENCY
Frequency Range (Usable from 100 kHz)

6841, 1 MHz to 3 GHz (usable to 4.2 GHz)

6842, 6843, 6848, 10 MHz to 20 GHz

6844, 6846, 10 MHz to 24 GHz (usable to 30 GHz)

6845, 10 MHz to 46 GHz

6845R, 10 MHz to 40 GHz

6847, 10 MHz to 26.5 GHz (usable to 30 GHz)

Extendible for all units to 110 GHz in waveguide only with external
waveguide mixers. The 6840 series unit must be fitted with option
020.

Frequency Span Range
Full span to Zero span, plus any intermediate value

Start Frequency Accuracy

(start frequency x frequency standard error) = frequency readout reso-

lution = 3% of span = 20% resolution bandwidth setting
Span Accuracy

Fully synthesized for spans of 20 MHz or less
+ 3% for spans >20 MHz

Number of Measurement Points
Fixed 512

Frequency Readout Resolution
Span/512

Marker Readout Accuracy
As per start frequency accuracy

Sweep Speed

Auto coupled or user set, 10 ms/div to 50 s/div

Phase Noise <dBc/Hz

Analyzer freq Frequency offset

20 kHz 100 kHz

10 MHz -90 -100
4.2 GHz -90 -100
(N=1 on the Harmonic Mixer)

8.6 GHz -84 -94
(N=2 on the Harmonic Mixer)

18.5 GHz =77 -87
(N=3 on the Harmonic Mixer)

38 GHz -73typ  -83typ

(N=6 on the Harmonic Mixer)

System Related Sidebands
<-65 dBc at offsets greater than 30 kHz from the carrier
AMPLITUDE
Maximum Input Amplitude
+20 dBm
Damage Level

+27 dBm @ >10 dB attenuation
+20dBm @ O dB attenuation

Input Return Loss (typical) with >10 dB of Input Attenuation

10 MHz to 3 GHz 20 dB
3 GHz to 12 GHz 12 dB
12 GHz to 40 GHz 10 dB

Input Connector

6841/2/3/8: Precision Type N, female
6844/6/7: Precision 3.5 mm, female
6845: Precision 2.92 mm female

or optional field replaceable connectors

Input Attenuator
Range O to 60 dB in 10 dB steps
Reference Level
Range +30 dBm to -99 dBm
Amplitude Scaling
Range 10 dB/div to 0.1 dB/div
Amplitude Accuracy at 0 dBm Reference Level and 0 dBm Input

(at selected bandwidth)

10 MHz to 3 GHz + 1dB

to 4.2 GHz* + 1.5dB
to 20 GHz + 4.0 dB
to 24 GHz** + 4.5dB
to 40 GHz + 5.0dB

* does not apply to 6841, ** to 26.5 GHz for 6847

Incremental Reference Level Accuracy from +20 dBm to
-40 dBm (Typical)

+0.5 dB
Response Flatness (Typical)
+3.0 dB
Log Incremental Accuracy (Typical)
0.2dB/10dB
Display Linearity
+1.5 dB over 8 divisions (10 dB/div)






Measurement Dynamic Range, Tuned Input

Maximum source output to -75 dBm
Typically >80 dB (10 MHz to 17 GHz)

Measurement Update Rate
401 points in 270 ms with DC detection

Calibration

Through path calibration or short and short/open calibrations for single

ended insertion loss
Inputs

Single input or ratio
Accuracy (detector inputs and tuned input)

Linearity + mismatch
Linearity (applies after normalization)
Linearity (for Power Levels >-45 dBm) scalar detector inputs

+0.2 dB/ 10 dB but not >0.5 dB in total
Linearity (tuned input)
Log incremental accuracy (typical)

0.2 dB/10 dB
Display Linearity

+1.5 dB over 8 divisions (10 dB/div)
RETURN LOSS MEASUREMENTS
Measurement Update Rate

401 points in 270 ms with DC detection
Calibration

Short, Open, Short/Open
Inputs

Single input or ratio
Accuracy

Linearity + directivity + test port mismatch
Linearity (for Power Levels >-45 dBm)

+0.2 dB/ 10 dB but not > 0.5 dB in total
FAULT LOCATION MEASUREMENTS
Measurement Range

Up to 25 km depending on cable or waveguide loss
Units

Feet or meters
Number of Measurement Points

User selectable from 50 to 1601

Minimum Resolution

For two equal amplitude discontinuities using maximum sweep width

6841/8: 12.18 x Vrcm

6842/6: 4.32 x Vrcm

6843/7: 1.82 x Vrcm

6844: 1.51 x Vrcm

6845: 0.91 x Vrcm

Where Vr is the relative velocity factor for the transmission line

Measurement Update Rate

512 points in 250 ms, DC detection

Dynamic Range

DC detection 70 dB
AC detection 80 dB

Distance Accuracy

3 mm or 0.1% of range for a single fault
Transmission Line Database

Data supplied as standard
Required Accessory

624X series fault locator
or 658X series transmission line test head
or divider

GROUP DELAY

Measurement Range
+1 pusto =10 us
Resolution* (3 MHz aperture)
0.1 ns to 15 GHz
0.2 ns 15 to 30 GHz
0.3 ns 30 to 40 GHz
Absolute Accuracy* (3 MHz aperture)
+0.5 ns, 10 MHz to 24 GHz
+2.5 ns, 24 GHz to 40 GHz
*excluding effects of imperfect match
Relative Accuracy (for peak to peak measurement)
As Resolution (typical)
Scales

0.1 ns/div to 5 us/divin a 1, 2, 5 sequence with increment keys
Keypad entry provides user scaling

Reference delay

Defaults to zero, user selectable
Reference position

User selectable, default is centre display
Delay offset

User entry of offset value
Trace displays

Simultaneous amplitude and group delay vs frequency

Absolute delay and “zoom” display vs frequency

Dual channel mode

Comparison over same frequency range at same centre frequency
Comparison over different centre frequencies

FREQUENCY STANDARD

Internal 10 MHz OCXO
Drift
+ 5in 108 over O to 55°C
Ageing
+ 2in 107 per year (OCXO)
External Frequency Standard
1 MHz or 10 MHz






50-60 Hz (Limit 45-66 Hz)

108-118 V~ (Limit 90-132 V~)
50-400Hz (Limit 45-440 Hz)

300 W Maximum
Rated Range of Use

Temperature 0O to 50°C
6845 and 6845R only +5 to 45°C
Humidity Up to 93% RH at 40°C

Conditions of Storage and Transportation

Temperature -40 to +71°C
Humidity Up to 93% RH at 40°C
Altitude Up to 4570 m (15000 ft)

Electromagnetic Compatibility

Conforms with the protection requirements of the EEC Council Directive
89/336/EEC. Conforms with the limits specified in the following stan-
dards:

IEC/IEN61326-1 : 1997, RF Emission Class B, Immunity Table 1,
Performance Criteria B

Safety

Conforms with the requirements of EEC Council Directive 73/23/EEC
(as amended) and the product safety standard IEC/EN 61010-1 :
2001 + C1 : 2002 + C2 : 2003 for class 1 portable equipment, for
use in a Pollution Degree 2 environment. The instrument is designed to
be operated from an Installation Category 2 supply.

Note : All specifications quoted are for operation at calibration temperature =3°C.

Specifications involving Type N connectors above 18 GHz are not traceable to
national standards as these do not exist at present.

Specifications involving 2.92 mm connectors above 40 GHz are not traceable to
national standards as these do not exist at present

Typical specifications are non-warranted.

VERSIONS AND OPTIONS

When ordering please quote the full ordering number information.

Ordering

Numbers Version

6840 Microwave System Analyzers

6841 1 MHz to 3 GHz Scalar Analyzer with 4.2 GHz Spectrum
Analyzer

6842 10 MHz to 8.4 GHz Scalar Analyzer with 20 GHz
Spectrum Analyzer

6843 10 MHz to 20 GHz Scalar Analyzer with 20 GHz
Spectrum Analyzer

6844 10 MHz to 24 GHz Scalar Analyzer with 24 GHz
Spectrum Analyzer

6845R 10 MHz to 40 GHz Scalar Analyzer with 40 GHz
Spectrum Analyzer

6845 10 MHz to 46 GHz Scalar Analyzer with 46 GHz
Spectrum Analyzer

6846 10 MHz to 8.4 GHz Scalar Analyzer with 24 GHz
Spectrum Analyzer

6847 10 MHz to 20 GHz Scalar Analyzer with 26.5 GHz
Spectrum Analyzer

6848 1 MHz to 3 GHz Scalar Analyzer with 20 GHz Spectrum
Analyzer
Supplied Accessories

46882/350 Operating Manual

46882/354 Getting Started Guide

46882/360 Remote Operating Manual

43123/076 AC Supply Lead

37591/755 Front Panel Cover
Options

002 Field Replaceable Precision N (f) or 3.5 mm (f) RF
Connectors for Source and Spectrum Analyzer for
6842/6843/6844/6846/6847 Field Replaceable Precision N
(f) or 2.92 mm (f) RF Connectors for Source and
Spectrum Analyzer for 6845 & 6845R

010 3 GHz, 110 dB Step Attenuator (only available for 6841
and 6848)

011 20 GHz, 70 dB Step Attenuator (only available for
6342/6843/6846/6847)

012 26.5 GHz 90 dB Step Attenuator (not available for
6841/6845/6848)/6845R

013 40 GHz 70 dB Step Attenuator (only available for 6845 &
6845R)

020 External Mixer Interface

022 Group Delay

023 Internal Modulation (included in Group Delay option 022)

030 Higher Power Output (not applicable to 6841/6848/
6845/6845R)
Complementary Product

6146 500 MHz to 18 GHz Pulse Modulator

54441/109 AC Power Supply for 6146

6147 70 MHz to 40 GHz Pulse Modulator






54311/138
54311/139
54311/186
54311/203
54311/204
54311/205
54311/136
54311/107
54311/165
54311/164
54311/162
54311/206
54311/207

54311/133
54311/134
54311/135

54311/170
54311/112
43129/189
43139/042
46884/560
43137/604
43139/107

54351/022
54351/025
54351/027

56534/901

56534/902

56534/903

56534/904

N (m) to TNC (m)

N (f) to TNC (f)

N (f) to TNC (m)

7mm to N (f)

7 mm to TNC (m)

7 mm to TNC (f)

TNC (m) to TNC (m)

3.5 mm (f) to 3.5 mm (f)
3.5 mm (m) to 3.5 mm (f)
3.5 mm (m) to 3.5 mm (m)
2.92 mm (m) to 2.92 mm (m)
2.92 mm (m) to 2.92 mm (f)
2.92 mm (f) to 2.92 mm (f)

Standard Adapters

N (f) to SMA (f)

N (m) to SMA (f)
TNC (m) to SMA (m)

Miscellaneous Electrical Cables

Positive Voltage Measurement Cable
Negative Voltage Measurement Cable
GPIB Cable

BNC (m) to BNC (m) 1.5m

Parallel Printer Interface Cable
Autotester Adapter Cable 0.5 m
Autotester Adapter Cable 1.5 m

Standard Microwave Cables

0.5 m, 18 GHz, N (m) to N (m)

0.5 m, 26.5 GHz, 3.5 mm (m) to 3.5 mm (m)
0.5 m, 40 GHz, 2.92 mm (m) to 2.92 mm (m)

Attenuators

Precision Fixed Coaxial Attenuator 3 dB DC to 18 GHz
5W, N(m) to N(f)

Precision Fixed Coaxial Attenuator 6 dB DC to 18 GHz
5W, N(m) to N(f)

Precision Fixed Coaxial Attenuator 10 dB DC to 18 GHz
5W, N(m) to N(f)

Precision Fixed Coaxial Attenuator 20 dB DC to 18 GHz
5W, N(m) to N(f)

Software Support

59000/327 MIPlot Software Pack
59000/371 Guided Scalar Measurements
MISCELLANEOUS
46885/038 Rack Mount Kit for 6840
46880/085 Service Manual
84501 Soft Carrying Case
46662/695 Flight Case
54152/001 3.5 mm Torque Wrench
54211/008 Compact Keyboard
2388 1.25 GHz Active Probe
a
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