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The MS710C/D/E/F Spectrum Analyzer design philosophy was
development of high performance microwave spectrum analyzers
with wide user applications. The MS71OC/D/E/F is easy-to-use
and has a variety of functions suited to users’ requirements.

Use of a simplified PLL synthesizer local oscillator gives a high ac-
curacy of 30 kHz/6.5 GHz (MS710C/E) and a high resolution of
100 Hz/6 dB (=70 Hz/3 dB).

Other features include wide dynamic range (second harmonics
= —100dB) and an optional, wide measurement frequency
range of up to 140 GHz by using external mixers. This fundamen-
tal performance is required by most users. In addition, a two-
channel digital memory enables simultaneous display of two
measured data, display of subtraction results and processing
functions such as MAX HOLD and AVERAGING. By using these
functions, the MS710C/D/E/F can provide many display/record
related functions such as signal search, and marker point data
read out for numeric display and direct plotting. A new function

Functions
Wide variety of 3|gnal search
functions

The special-purpose PEAK->CENTER
SPAN UP/DOWN and HALF SCREEN
SHIFT keys enable rapid location of the
desired signal.
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which enables store/recall of up to 9 sets of measured data and
measurement conditions has also been added.

The MS710C/D/E/F has been designed for both easy manual
operation and completely automatic operation via GP-I1B. The de-
sign includes: (1) a grouped key layout different key sizes accord-
ing to their functional importance, (2) an operation guide display
for complicated operations such as SHIFT and MARKER func-
tions, and (3) a preset memory which can memorize up to 10 seis
of measurement conditions. :

Main specifications
@ Frequency range:
MS710C: 10 kHz to 23 GHz/18 to 140 GHz (with external
mixer)
MS710D: 100 kHz to 23 GHz/18 to 140 GHz (with external
mixer)
MS710E/F: 100 kHz to 23 GHz
e Amplitude range:
—1251t0 + 30 dBm
@ Resolution bandwidth:
100 Hzto 3 MHz
® Dynamic Range:
100 dB (1.7 10 23 GHz)
® GP-IB:
Fully programmable

Main applications * S

® Spectrum analysis of microwave devices and componenis

® Spurious emission and spectral distribution measurements of
analog and digital communications transmitters

@ Interference measurements for radio stations, satellite earth
stations, etc.

@ Spectrum analysis in basic research such as nuclear physics
and radio-astronomy

@ Spurious measurements for home-use satellite broadcast
receivers and related equipment
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Markers

Four marker functions (Normal, Delta, Peak and Marker—CF)
are provided. Especially, the peak marker is most helpful in
monitoring signals with sharp fluctuation of frequency and level
or in making VCO adjustments. The delta marker enables read-
ing of the frequency and level differences between two markers.

Easy measurement condition setting

Using the preset memory, up to ten sets of measurement condi-
tions (function parameters) can be stored or recalled from
memory and displayed on the CRT.

e,

Example of the readout
MEMORY list

EMORY ‘0:LAST STATE ;

 RECALL |

Nine display memories

Up to nine sets of displayed data including measurement con-
ditions, tities and measured waveforms etc. can be stored in and
recalled from the memories with battery backup. Stored titles can
be displayed in a list format, s0 that all data stored in display
memories can be easily recalled.
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Easy to understand list display

This list display enables easy selection of
extended frequency bands or shift func-
tions. For frequency bands where exter-
nal mixers are used, the list also shows
the type of mixer to be used, bias voltage
setting and conversion loss.

FREQUENCY BAND LIST
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"~ COPY WITHOUT PARAMETERS.

SAPLING DATA MONITOR
-~ DISFLAY. HEHORY ‘SAVE
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Millimeter band measurement using an external mixer
Bath two port and three port external mixers can be used with
the MS710C/D; its measurement range can thus be extended
up to 140 GHz. '

Itis possible to set parameters ingluding mixer bias sefting and
reference level correction value derived from the external mixer's
conversion loss.

Measured data processing can be made using these parameters.
The corrected value and waveform can be observed directly on
the CRT.
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Rear view of the MS170C/D/E/F

The local output for interfacing with the tracking generator, con-
nectors for parallet interface and GP-1B, output connecters for
conventional X-Y recorders, active probes etc. are on the rear
panel as shown here.
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Typical characteristics
Resolution

The curve of the filters used in the MS7100 have approximate-
ly the same curve as Gaussian filters and the resolution band-
widths are specified at the 6 dB down points. As the shape factor
(Selectivity or 60 dB/6 dB bandwidth ratio) is very good (< 10:1),
signals with a small frequency separation can be resolved clearly.
The typical fiiter shapes, and noise sideband levels are shown
in this figure.

3 dB down bandwidths are approx. 70% of specified resolution
(6 dB down) bandwidths. For example, when a 100 Hz resolu-
tion is selected, the 3 dB down bandwidth is as narrow as ap-
prox. 70 Hz.

Measurements at low frequencies

Low frequency bands ranging from 10 kHz to 30 MHz are pro-
vided in the MS710C for application of low frequency signal anal-
ysis. 3 kHz frequency display accuracy and 100 Hz resolution
is guaranteed for this frequency range, therefore precise meas-
urement on low frequency signals is possible without an addi-
tional low frequency spectrum analyzer.

Frequency stability

Because the local oscillator of the MS7100 is precisely controlled
by using the sophisticated PLL technique, the frequency accura-
cy and stability are excellent. This figure shows typical frequen-
cy drift data starting at power-on.
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Application example

Satellite earth stations and digital microwave radlo com-

munications equipment
The following items must be measured in TDMA and TDM-PCM

system radio-link:
(a) Transmitter output spurious emission level

(b) Receiver interference level and frequencies (for interference

protection).

() Occupied bandwidth of spectrum
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Specifications - £
1. 100 kHz to 2GHz 1.7 to 23 GHz band

MS710 CIE MS710 D/F

Measuring range

100 kHz to 2 GHz. 1.7 to 23 GHz 2 bands

Center frequency

Setting range

0 MHz to 2 GHz, 1.7 to 23 GHz

Readout resalution 10 kHz (10 MHz to 2 GHz) 100 kHz (0 MHz to 2 GHz)
10 kHz (1.7 to 23 GHz) 1 MHz (1.7 to 23 GHz)
+(The following accuracy +2% of frequency span + 10% of resolution bandwidth)
30 kHz/0 MHz to 2 GHz 1 MHz/0 MHz to 2 GHz
Readoul accuracy 30 kHz/1.7 GHz to 6.5 GHz 1 MHz/1.7 GHz to 6.5 GHz
60 kHz/6.5 GHz to 12.5 GHz 2 MH2z/6.5 GHz to 12.5 GHz
90 kHz/12.5 GHz to 18.5 GHz 3 MHz/12.5 GHz to 18.5 GHz
120 kHz/18.5 GHz to 23 GHz 4 MHz/18.5 GHz to 23 GHz

Setting

Number/unit keys, data knob, peak center key, or half-screen shift key

The following and 0 Hz (fixed tuning) in number/unit keys and in data knob:
1 kMHz/div to 200 kHz/div in 1 kHz increments

Z Setting range and 210 kHz/div to 2 MHz/div in 10 kHz increments
S resolution 2.1 MHz/div to 20 MHz/div in 100 kHz increments
= | Frequency span 21 MHz/div to 200 MHz/div in 1 MHz increments
S‘j For span up/down keys: 1 kHz/div to 200 MHz/div in 1, 2, 5. 10 sequence
Readout accuracy +50% (6 kHz/div to 200 MHz/div), +10% (1 kHz/div to 5 kHz/div)
Setting Number/unit keys, data knob, or span up/down keys
Setting range In each band (Span = 10 kHz) In each band (Span =1 MHz)
Min. 10 kHz i MHz (span =200 MHz)
Start frequency/ Readout resolution (Varies depending on span settings) 10 MHz (span =210 MHz)
Stop frequency (Span =Stop frequency—Start frequency) (Span =Stop frequency—Start frequency)
Readout accuracy +(Center frequency accuracy +2.5% of span)
Setting Number/unit keys or data knob
5 EesglUFgg Setting range 100 Hz to 3 MHz in a 1, 3, 10 sequence .
= andwi -
—é {6 dB bandwidth) Setting May be selected manually or automatically coupled to frequency span
& | Selectivity (60 dB/G dB) <10:1 (Resolution bandwidth =1 kHz)
> | Residual FM <200 Hzp-p/0.1 s (Center frequency =6.5 GHz, Span =100 kHz/div)
=
® | Noise sidebands — 75 dB (1 kHz resolution bandwidth, 10 Hz video bandwidth, 30 kHz away from signal, center
n frequency <6.5 GHz)
Measuring range Average noise level to +30 dBm
Graticule Vertical 8 division, reference level is the top line of graticule
10 dB/div 0 to —70 dB from reference level
2 5 dB/div 0 to —40 dB from reference level
2 | LoG -
@ 2 dB/div 0 to — 16 dB from reference level
[s]
1 dB/div 0 to —8 dB from reference level
LIN 12.5%l/div
Linearity +0.2 dB/1 dB, +£1.5dB/70dB
Setting range —-109 to +30 dBm
§ Calibration output accuracy ~10 dBm +0.3 dB (100 MHz +10 kHz)
° +£2.0 dB (Reference level —99 dBm to — 10 dBm, frequency 100 MHz, 0 dB input attenuator,
E Reference level accuracy and after calibrated using CAL QUTPUT)
B Setting range 0 to 70 dB, 10 dB steps May be selected manually or automatically coupled to
© reference level
< | Input attenuator Error between st +1dB (0 to 60 dB, 100 kHz to 2 GHz)
8 | accuracy ween sieps 42 dB (0 to 40 dB, 100 kHz to 23 GHz)
E Error of maximum +2.2dB (0 to 60 dB, 100 kHz to 2 GHz)
2 accumulation +3 dB (0 to 40 dB, 100 kHz to 23 GHz)
10 dB input attenuator after Preselector peaking adjustment to obtain the maximum response.
+2.5 dB (100 kHz start frequency, 10 MHz stop frequency)
+1.5 dB (10 MHz start frequency, 2 GHz stop frequency)
Frequency response +2.5dB (1.7 GHz start frequency, 5.48 GHz stop frequency)
+3 dB (5.48 GHz start frequency, 12.52 GHz stop frequency)
+4 dB (12.52 GHz start frequency, 23 GHz stop frequency)
Continued on next page.
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MS7t0 C/E MS710 DIF

= ~ 60 dB (Input frequency 100 kHz to 10 MHz. Value obtained by subtracting the input
attenuator value from the input level — 40 dBm)
< — 70 dB (Input frequency 10 to 200 MHz. Value oblained by subtracting the input
5nd harmonic distortion attenuator value from the input level —30 dBm)
< —80 dB (Input frequency 200 to 850 MHz. Value obtained by subtracting the input
attenuator value from the input leve! — 30 dBmy)
< ~100dB" (Input frequency 850 MHz to 11.5 GHz (1.7 to 23 GHz band). Value obtained by sub-
tracting the input attenuator value from the input level - 10 dBm)
< - 80 dB (Input frequency 100 kHz to 2 GHz. Frequency difference of two signal input =2.5 MHz
Value obtained by subtracting the input attenuator value from the input total level — 30 dBm)
< -100 dB"” (input frequency 1.7 to 12.5 GHz. Frequency difference of two signal input
Two signal 3rd intermodulation >70 MHz. Value obtained by subtracting the input attenuator value from the input total level
2, | distortion - 10 dBm)
® = = —100dB" (Input frequency 12.5 to 23 GHz. Frequency difference of two signal input
] ; =100 MHz. Value obtained by subtracting the input attenuator value from the input total level
= E —10 dBm)
@
E < Residual nse =< —90 dBm (0 dB input attenuator,
o | nesidualrespo 10 MHz 1o 8.5 GHz fundamental mixing, and 50 © termination)
< —95dBm (100 kHz to 1 MHz)
= - 115 dBm (1 MHz to 2 GHz)
Average noise level =< —110 dBm (1.7 to 6.5 GHz)
verage nois < ~100 dBm (6.5 to 12.5 GHz) 1 kHz resolution bandwidith,
’ <= -95dBm (12.5 to 18.5 GHz) 0 dB input attenuator,
= —88dBm (i8.5 to 23 GHz) and 3 Hz video bandwidth
- . 1 Hz to 3 MHz, 1, 3, 10 sequence
Video bandwith , May be selected manually or automatically coupled to frequency span
3 Connector ! N type (nominal 50 Q)
£ | Maximum input level +30 dBm, DC =0V
Normal Frequency and level of the marker position is displayed.
Freguency readout resolution 1/50 of span/div or 1 kHz whichever greater 1/50 of span/div or 10 kHz whichever greater
Level readout resolution 1100 of scale/div
E A(delta) Frequency and level difference of the two marker positions is displayed.
g Frequency readout resolution 1/50 of span/div
Level readout resolution 1/100 of scale/div
Peak Marker always tracks the peak pesition and shows its frequency and level.
ea (Readout resolution is same as Normal Marker resolution)
MKR—CF Marker frequency set to center Irequency
- Display area 80 mm x 100 mm
a | CRT . : Graticule, signal traces, function sefting value, error message, title, frequency band list,
@ Display item . B h
5 shift function list, and memory list
E'E) Sianal 1 Memory capacity Horizontal 501 points, vertical 801 points, A and B traces, backed up by battery
ignal traces
¢ Display NORMAL, MAX HOLD. AVERAGE, A—B, A<—B

Up o 10 sets of each function setting value can be saved or recalied. The memory list can be

Function setting memory displayed on the CRT, backed up hy battery

Display memory Up to 9 sets of display (title, function settings, signal trace) can be saved or recalled
2 ms/div to 10 s/div. May be selected manually or automatically coupled tc frequency span.
2 | sween time resolution bandwidth, and video bandwidth. For 0 Hz frequency span, 2us/div to 10 s/div
] P with manual setting. When (Stop frequency—Start Irequency) >2 GHz, the previously given
u;; lime is set and time cannot be set manually.
Trigger Single, free run, line, video. and external trigger

GP-I1B (IEEE488, IEC625-1. 24 pins) All front panel functions (except powar switch. CRT inlensity.

Remote control level calibration, and trigger level adjustment knob) can be remote-controlled.

Direct plotting CRT information can be plotted by the specified plotter or printer
Power AC 100V f}lg %, 50/60 Hz, =200 VA

Dimensions and weight 177H % 426W x 4510 mm. =27 kg

Accessones supplied Power cord, coaxial cable for calibration, fuse, and manual

Less than specilied level or average nose level



2. 10 kHz to 30 MHz band (MS710C)

Measuring range 10 kHz to 30 MHz
Setting range 0 kHz to 30 MHz
Z Center {requency Readout resolution 1 kHz
053_, Readout accuracy + (3 kHz +2% of frequency span + 10% of resolution bandwidth)
6 The following and O Hz (fixed tuning) in numberfunit keys and in data knob:
* . 1 to 200 kHz/div in 1 kHz increments
Frequency span setting range and 210 kHz/div to 2 MHz/div in 10 kHz increments
2.1 to 3 MHz/div in 100 kHz incremenls
For span up/down keys: 1 kHz/div to 2 MHz/div in a 1, 2, 5, 10 sequence and 3 MHz/div
Frequency response +1.5 dB (10 kHz start frequency, 30 MHz stop frequency. 10 dB input attenuator)
< —60 dB (Input frequency 10 to 300 kHz, Value obtained by subtracting the input attenuator
o . value from the input level —40 dBm)
® 2nd harmonic distortion < - 70 dB (Input frequency 300 kHz to 15 MHz, Value obtained by subtracting the input attenuator
g o value from the input level —30 dBm)
S 1] " . -
= It . . ) < —70dB (Input frequency 10 to 100 kHz. Frequency difference of two signal input
g E L.WO sx'gnal 3rd intermodulation = —2.5 MHz, Value obtained by subtracting the input attenuator value from the input total level
= istortion
< & - 30 dBm)
>
O | Residual response < —90 dBm
Average noise level = -95dBm (100 kiHz to 1 MHz) 1 kHz resalution bandwidth, 0 dB input attenuator, and
g =< ~115 dBm (1 to 30 MH2) 3 Hz video bandwidth

- Specifications except above are same as 100 kHz to 2 Gz, 1.7 1o 23 GHz bands’ specifications.
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3. 18 to 140 GHz Band (With External Mixer)

Frequency

MS710 C M8710 D

Frequency band and harmonic number

18.0 o 26.5GHz 6
22.0to 33.0GHz 6
26.5t0 40.0 GHz 8
40.0 to 60.0 GHz 10
60.0 1o 90.0 GHz 16
90.0 to 140.0 GHz 26

Center frequency

Seiting range

In each band

Readout resolution

100 kHz (18 to 60 GHz),

1 MHz (80 1o 140 GH2) 1 MHz

Readout accuracy

30 kHz x harmonic number 1 MHz x harmonic number

Setting

Number/unit keys, data knob, peak center key, or half-screen shift key

Frequency span

Setting range and
resolution

The following and 0 Hz {fixed tuning) in number/unit keys and in data knob:
1 kHz x n/div to 200 kHz x n/divin 1 kHz x n increments

210 kHz % b/divto 2 MHz x n/div in 10 kHz % n increments

2.1 MHz x n/div to 20 MHz x n/div in 100 kHz x n incremenis

21 MHz x n/div fo 200 MHz x n/div in 1 MHz x n increments

For span up/down keys: 1 kHz x n/divto 200 MHz x n/divina1 x n, 2 x n,5 x n, 10 x n

sequence (n: harmonic number)

Readout accuracy

+5% (6 kHz x n/div to 200 MHz x n/div), =10% (1 kHz x n/div to 5 kHz x r/div)

Selting

Number/unit keys, data knob, or span up/down keys

Start frequency/
Stop irequency

Setting range

in each band (Span =10 kHz x n) in each band (Span =1 MHz x n)

Readout resolution

Min. 10 kHz x n
(varies depending on span settings)
{Span =Stop frequency—Start frequency)

1 MHz (span =200 MHz x n)
10 MHz (span =210 MHz x n)
(Span = Stop frequency—Start frequency)

Readout accuracy

=+ (Center frequency accuracy +2.5% of span)

Setting

Number/unit keys or data knob

Resolution
= | bandwidth
2| (6dB bandwidth)

Setting range

100 Mz to 3 MHz in a 1, 3, 10 sequence

Setting

May be selected manually or automatically coupled to frequency span

Resalu-

Selectivity (60 dB/6 dB)

= 10: (Resolution bandwidth <1 kHz)

Amplitude

Measuring range

Average noise level to +30 dBm

Graticule Vertical 8 division, reference level is the top line of graticule
10 dB/div 0 to - 70 dB from reference level
5 dB/div 0 to —40 dB from reference level
Z | LOG -
o 2 dB/div 0 to — 16 dB from reference level
a 1 dB/div 0to -8 dB from reference level
LIN 12.5%/div
Linearity +0.2dB/1 dB, £1.5dB/70dB

Setting range

—105 to +30 dBm (LOG), —95 to +30 dBm (LIN)

—10dBm 0.3 dB (100 MHz +10 kHz)

+2.0 dB {Relerence level —99 to — 10 dBm, frequency 100 MHz, 0 dB input attenuator, and al-
ter calibration using CAL OUTPUT)

Cailibration output accuracy

Reterence level accuracy

Reference
level

Frequency response

Depends on External Mixer

Average noise level

Depends on External Mixer (— 100 dBm typical with 30 dB External Mixer Conversion Loss,
1 kHz resolution bandwidth)

Video bandwith

1 Hz to 3 MHz, 1, 3, 10 sequence
May be selected manually or automatically coupled to frequency span

Normal Frequency and level of the marker position is displayed
ottt | 11808 sy or W 0 0
Level readout resolution 1/100 of scale/div
'Q A(delta) Frequency and level difference of the two marker positions is displayed
g Frequency readout resclution 1/50 of span/div
Level readout resolution 1/100 of scale/div
Peak Marker always tracks the peak position and shows its frequency and level (Readout resolution
is same as Normal Marker resolution)
MKR->CF Marker frequency set to center frequency

Local output for External Mixer

310 6GHz, =z +7dBm




