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SECTICN 1

GENERAL

The MS710 series Spectrum Analyzers are high-performance
instruments that incorporate various advanced microwave and
digital technclogies using micro-processors, These spectrum
analyzers are used for measuring a wide range of low to

extremely high frequenciss.

The major applications of this series include multiple
testing for the development and production of high-frequency
devices and components, analvzing spurious signals and spectrum
distribution and the modulation characteristics of radis
equipment, and monitoring spectrum and interference wava
measurements at microwave radic stations (ground and satzllite

stations).

Digital memory and micrecprocessor contrel provides new
functicns (signal search, marker functions, measuring
conditions and image data memory, and direct plotting) to
facilitate simplified and effective manual measurements.

In addition to the above, remote contrcl and data output via
the GP~IB is possible thus enabling the MS710 series Spectrum
Analyzer to be used to construct automatic measurement systems
in combination with personal computers and other measuring

instruments.

The MS710 series is comprised of the following four models
so that customers can select instruments according to specific
requirements,

oy
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Standard
;o:dfrequency freguency External iz:gﬁjzzy
and: bands: . x
r bands: -
e 100 kz to mixer bands. (fundamantal
18 to 140 GHz ..
30 MEz 2 GHz/Ll.7 to mixing mode)
23 GHz
M3710C 6] Q o 30 kEz
MS710D - O o 1 Mz
MS710E - o] - 30 kHz
ME871o0F - O - 1 Mz

The above takle shows that the MS710C is the top

line model: the other models are lower~level and are not

equipped with all +he MS710C functions.

This manual describes all +he MsS710C

Consequently, as noted in each section, some functions ars not

applicable +o other moedels,

In this manual, the MST710C/D/E/F mode

the MS710[ 1.

functions.

ls are referred +o as

=0 f-tha~-



SECTION 2

COMPQOSITION AND SPECIFICATIGNS

2.1 Composition

Table 2~1 Standard Compesition

Item No. Name l Quvy. Remarks
Equipment 1 MS710[ ] i
Spectrum
Analyzer
Accessories Coaxial Cable 1 rave (2) 12522 g 2
3 Power cord 1
2 A mmmm———— 1
1 A e 1
4 Fuse 1 set ' 1
HHH A mman— 2
5 Operation 1
Manual
6 Service 1
Manual ‘
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2.2 Specifications

Table 2-2 Specifications

l. Frequency
1.1 Measuring
rarge Fragquency band N* 1st IF Freq. Remarks
it k - 30 MHz*=* 1 521.4 MHz
100 k¥ - 2 GHz 1 2521.4 MHz
1.7 G ~ 23 GHz 1 te 4 521.4 MH=z Note
18 G = 26.5 GHz*** & : 521.4 MHz with EXT MIXER
226 - 33 GHz*** ¢ 521.4 MHz with EXT MIXER
26.5 G - 40 GHz*** g 521.4 MHE=z with EXT MIXER
4C G - 60 GHz=**=* 10 521.4 MHz with EXT MIXER
60 G - 90 GHzwx* 1§ 521.4 MHz with EXT MIXER
30 G = 140 GHz¥** 2§ £21.4 MHz with EXT MIXER
* N is the Harmonic Mixing Mcde Number defined
as follows
£ = N x fLO £ £1pP
f : Measuring Freguency fLO : lst Local Frequency
£IF : lst IP Frequency
Note : N = 1 for £ < 6.5 GHz, W = 2 for #f ¢12.5 Gz
N o= for £ <12.5 GHz, N = 4 for £ >18.5 QHz
1.2 Center Setting range C Hz %o 140 GHz
frequency  Readout Readout resolution
resclution Freg. band MS710C/E MS710D/F
10 k - 30 MHz*» 1l kdz e
100 k - 2 GHz 10 kHz 100 kHz
1.7 G - 23 GHz 10 kHz 1 MHz
1B=28.5/22=33 /%% 100 kHz 1 MHz
26.5-40 GHz**=*
40-60/6C0-90/90~140 GHz*** 1 MHz 1 MHz
Readout t(following accuracy E + 20% of frequency
accuracy span/DIV + 10% of resoluticn bandwidth)
E = 30 kHz x N(MS7L0C/E), 1 MHz x N(MS710D/F)
N: Harmenic mixing mcde order number
E =3 kHz (10 k - 30 MEz band only}
Setting Number/unit keys, data-knob, peak centar key,
or half-screen shift key :
1.3 Frequency Setting Following and Q Hz (fixed tuning} in number/
span range unit keys and following in data knob:
and 1 kH#z/div to 200 kHz/div in 1 kHz increments

resclution 210 kHz/div to 2 MHz/div in 10 kHz increments
2.1 MHEz/div to 20 MHz/div in 100 kHz
increments _ ‘
21 MHz/div to 200 MEz/div in 1 MEz increments
For spap up/down keys: 1 kHz div +o
200 Miz/div in 1, 2, §, 10 sequence

Readout £5% (200 MHz/div to 6 kHz/div)

accuracy +10% (5 kHz/div to 1 kHz/div)

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

**: MS7I0C only *E¥*: MSTLOC/D only



Table 2-2

(Continued)

1. Freguency

{cont.)

1.4 Start Setting range Same asg Center freguency
frequency/ {stop freguency > start freguency)
Stop Readout Minimum 10 KHz (MS7L0C/E),1 MHZ (MST10D/F)
fregquency . .

resclution Depends on the Span
(Span = Steop freguency - Start
fregqusancy)
Readout % (Center frequency accuracy -+
ACCUXacy 2.5% of span)
Setting Number/unit kevs or data knck

1.5 Marker Normal Frequency of the marker position

displaved.

4 (delta) Frequency difference between two
marker positions displavyed.

Paak Marker shows Peak Positicn and
£requency displaved.

MKR~CF Marker frequency set to centexr

frequency.

1.6 Resolution

Resoluticn Setting range 100 Hz to 3 MHz in a 1, 3, 10 secuence
bapdwidth Setting May be selected manually or

(6 4z automatically coupled to frequency
bandwidth) SpEnN.

Selectivity <10 : .1

(60 dB/6 dB)

1.7 Stability (for fundamental mixing; center frequency i6.5 GHEz)

Drift
(typical)

30 kHz/1 H {initi=l), 2 kHz/10 min
(after 1.5 hours warm-up)

Residual FM

<100 Ezpp/0.1 s (Span <50 kHz/div,

10 k ~ 30 MHz Band}

<200 Hzpp/0.1l s (Span <100 kHz/div,
other Bands) N '

Noilse
sidebands

{-75 &B (1 kHz resolution bandwidth,
10 Hz videoc bandwidth, 30 kHz from
gignal)
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Tahle 2-2 {(Continued)

2. Amplitude

2.1 Measuring

Average nolse level to +30 dBm

range
2.2 Display
Graticule Vertical 8 division, reference lsvel top line of
graticule
LOG
10 dB/div 0 to =70 4B from reference level
5 dB/div 0 to -40 4B from referencs level
2 dB/div 0 to =16 4B from reference level
1 dB/div 3 to -8 dB from referance level
LIN 12.5%/div
Linearity £0.2 dB/1 dB, £1.5 4B/70 &E

2.3 Refarence level

Setting range

~-10% dBm to +39 dam

Calibration -l dBm #0.3 dB (100 MHz %10 kHz)

output

accuracy

Refarence 2.0 dB (Reference lavel -99 dBm to -10 dBm, frecuency

leval 100 MHz, 0 4B input attenuator, aftsr calibration

accuracy using CAL OUTPUT)

Input Setting range Q 4B to 70 4B, 1¢ 4B step

attenuator Manual cor automatic coupling to

accuracy reference level can be selsctad
Error between 1 4B (0 ¢B tc 60 458, 10 kHz to 2 GHz)
stens +2 dB {0 dB to 40 4B, 10 kHz tc 23 GHz)
Error of 2.2 dB (0 dB to 60 4B, L0 kHz +o 2 GHz)
maximum £3 dB (0 dB to 40 4B, 10 kHz to 23 GHz)
accumulation

Fraquency With 10 dB input attenuator, and Preselector tuned to

response maximum response by peaking ad<{ustment.

1.5 dB (10 kHz start frequency, 30 MHz stop frequency)
s+ee.. 10 kHz to 30 MHz band
2.5 dB (100 kHz start frequency, 10 MHz stop frequency)
1.5 d8 (10 MHz start frequency, 2 GHz stop frequency)
-ese.. LOO kHEz to 2 GHz hand
£2.5 dB (1.7 GHz start fregquency, 5.478 GEz stop

 H

¥

fregquency)

*3 &B (5.478 GHz start frequency, 12.521 GHz stop
regquency)

4 dB (12.521 GHz start frequency, 23 GHz stop
frequency)

vev.. 1.7 GHz to 23 GHz band




Table 2-2 {Continued}
2. Amplitude (cont.)
2.4 Marker
Normal Level of the marker posgition displayed.
d(delta) Level d4i f rence between two marker
positions displaved.
Paak Marker shows peak position and
level,
2.5 Dynamic range
2nd harmeonic Input Value cbtained by 2nd harmonic
distorticn frequency subtracting distertion
input attenuator
value from
input level
10 kHz to 300 kzz ~-40 dBm < =80 dB
300 kHz to 15 MEz -40 dBm < ~70 4B
(10 kHz to 30 MHz -
band)
100 kEz to 10 MHz ~40 dBm < -580 dB
10 MHz to 20C MEz =30 4Bm < =70 43
200 MEz to 850 MEHz -30 dBm < -80 &
(100 k¥z to 2 GHz -
band) .
850 MHz to 11.35 GHz =10 dBm < =10G dB*
(1.7 GHz to 23 GHz -
band)
Two-gignal Input frequency Freguency differ- Twe signals 3rd
3rd inter=~ ence cf two intermodulaticn
medulation input signals/ - distortion
distortion Value obtained by
subtracting
input attenuator
value f£rom
input total level
10 kHz to 30 MEz 250 kHz/~40 dBm < ~70 48
S 100 kEz to 2 GHz 22.5 MHz/-30 dBm < -80 dB
L.7 GHz te 12.5 GHz >70 MHz/-10 dBm < ~100 am*
12.5 GHz to 23 GHz >100 MHz/-10 dBm < -100 dmp*
Regidual < =30 dBm (0 42 input attenuater, 10 MHEz to 6.5 GHz
rasponsa Fundamental mixing, and 50 {] termination)
Average < =95 dBm {10C kHz to 1 MHz)
noise level < =113 &Bm (1 Miz to 2 GHz)
< =110 d3m (1.7 GHz to 6.5 GHz)
< ~100 dBm (6.5 GHz to 12.5 GHz)
< -95 dBm (12.5 GHz to 18.5 GHz)
< -88 dBm (18.5 GHz to 23 GHz)
1 kHz resclution bandwidth, ¢ dB input attenuator, and
3d Hz video bandwidth

* Less than specified level or average noise level




2. Amplizude (cont.)
2.6 Video 1 Hz to 3 MHEz, 1, 3, 10 saguence
bandwidth Manual or autematic coupling o frequency span
can be selected
2.7 Input
Connectaor N-type (nominal 50 )
Maximum +30 dBm, dc 20 V

input level
3. CRT display
3.1 CRT Displav area 80 H x 100 W mm
Display item Graticule, signal traces, funchtion
setting value, error message, and title

3.2 Signal tracss

Memory Horizontal 301 points, ver=ical 801 points,
capacity A and B channels, backed-up bv battary .
Display NORMAL, MAX HOLD, AVERAGE, A channel-B channel
4. Function Up te 10 sets of each functicn setting value
setting saved and recalled. Memcrv ligt displayed
memcry on CRT, backed up by battarv.
5. Sweap
5.1 Sweep time 2 mg/div to 10 s/div. Manual or automacic coupling to

frequency span, resolution bandwidth, and video
bandwidth can be selected
For 0 Hz frequency span, 2 us/div to 10 s/div with manual
gsetting.
When span >2.01 GHz, previcusly given time set,
time not manually settabla.

5.2 Trigger Single, free run, line, videc, ancd extornal trigger

6. Remote control  GP-IB (LEZE488, IECBIS-1, 24 pins) ALl front panel
functions (except power switch, CRT intensity, frequency
calibration, level calibration, and trigger leval
adjustment knob) remote-centrolled.

7. Direct plotting CRT information plotted bv specified plottar or printer

-
8. Power ++ vacT1%, 50/60 52, <200 va
2. Dimensions 177 H x 426 W x 451 D mm <27 kg

and weight




2.3.

Applicaticn Egquipment

For wider applicatiocon of the M37100 1,
available. MNote

the fellowing

application equipments are that these

equipments must be ordered separately.

1 DPR7713a Printer
This printer enables nting of high=-resolution bit
n images can be made quickly

pri
cres
Since a GP~IB

images. Hard copies of s
and easily by connecting it to the MS710[ ].

function is preovided, the printer can also be used as an

output device for an avtomatic measuring system.




2.3.2 MHE72A ang MHE80A Tracking Generators

These tracking generators are used in conjunction
Wwith the MS710([ ] as swept signal generators for direct
measurement of +he frequency response. They can also be
used as a level-calibrated signal source because the
output level is accurately controlled by a

high-performance ALC circuit.

The average or normalize (A-B) function of the MS?IGC
is available with these tracking generators.
© MHE72A Tracking Generator

Frequency Range: 20 kHz to 2 GHz*

Cutput Level: ¢ tc -58 dBm / 1 dB Steps
Accuracy #0.4 43

GP-IB: Programmable cutput level
© MHEBOA Tracking Generator

Frequency Range: 100 kxz to 2 GHz*

Cutput Level: =10 to 0 dBm Continucus
Accuracy #0.5 4B at 0 dBm

MHE672A

* These tracklng generators can be used in the 100 kHz to
2 GEz band of the MS710[ ].

Kb ed B
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2.3.3 Packet III/IIIs Personal Technical Computer

This is a high-speed control and technical
calculation personal computer which uses ANSI-expanded
BASIC based on FDOS. It is equipped with a highly-
efficient, MC68000 l1é-bis micropreocessor. Commands for
€asy measurement control using the GP-IB are provided and
the Packet III/IIIs forms a suitable system controller
when configured with the MS710[ ].

Packet IIIs

2-9




2.3.4 MB23A and MB24A Portable Test Racks

These portable, foldable test racks can be uzed to
easily meve measuring equipment, including the MS710[ ].
The MB23A rack can be set to five different inclined
pesitions to fzcilitate instrument reading and can carry
up to 40 kg.

The MB24A can carry up to 100 kg, ané can be used to
hold a combined system. The rack table is fixed in a

horizontal position.

(MB23A)

2~

10
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3.5

Carrying case
This carryving case is covered with aluminum, and has
castor wheels for easy transportation. It is idezl for
transporting the MS710[ | by car or plane for long

distances.




SECTION 3

OPERATION

This section explains coperation of the M5710{ ]. The
MS710[ ] autcmatically changes measurement parameters or issues
an alarm in resgonse to 1lllegal commands. It also has new
functions which simplify and speed-up measurement. These

special operaticns are explained in this section.

Operators familiaxr with a spectrum analyzer will be able

to operate the M8710f{ ] after reading only this section.

Details on the cperations of panel controls are given in '

Section 4. Refer to them as reguired.

" "Square bracket items such as [CENTER FREQ] #4 {11 (01 (0]

[MEz] indicate key operations.

CAUTION

1. Greund the terminal on the rear panel to

avoid salectric shock.

---~- 2. Ensure the POWER switch i1s off and power supply

cord unplugged whenever replacing fuses.

3.1 Handling Precautions

(1) Power supply

The MS710[ ] operates on ** Vac tig%, 48 to

63 Hz line supply, as indicated on the rear panel.

When changing the nominal ac line voltage,
change the settings of the line voltage selection
switches $2 and $§3 according to the following

instructicns.




Step Procadure

1 Turn off the POWER switch and disconnect the power
supply cord from the ac outlet.
2 Remove the top cover as follows:

{a}) Use a screwdriver to cpen the screw covers on each
end of the handle at the center of the side covar
£1.

(b} Remove the handle $#2 by removing the screws $#3
under the screw cover,

(c} Remove the side cover #1 by removing the four
screws $#4 at the corners of the side cover.

SIDE COVER #1

Fig. 3-1 Side Cover Removal

3 Remove the stoppers and set the switches to the desired

positions.

PYSPPAT Y



Procedure

Step
Nominal ac Line Switch Position
Voltage S2 S3
100 o 113 Vv pfd s LEE 1 =
114 to 127 V PdH 1 s L Hd =
200 to 226 V r{_ 48 s LEY 1 =
227 to 254 V »_§4 s L[ §R =
RATING
PLATES
\\\[
- STOTPER PLATES
AC INLET
™~
REAR
- ®
N
Left Side View (tbp cover is removed)
4 Reassemble the switch stoppers and the left side
cover. . '
5 Change the voltage and current rating plates on the

rear panel to the appropriate ones.

(The plates can be ordered from Anritsu.]




(2) Operating and storage conditions

The MS710[ ] is designed to operate normally in
an ambient temperature range of 0° to 50°C. For bhest
operation however, it should be used at normal room
temperature whenever possible. Do not use or store

the instrument in lecations where

1. wvibrations are severe

2. it is damp or dusty

3. there is exposure to direct sunlight

4. there is exposure to active gases

S. there is exposure to strong magnetic fields
6. oxidation or rusting may occur.

If this instrument i1s coperated at room
temperature after being used or stored for a long
pericd at low temperatures, condensation may occur
and cause short-circuiting. To prevent this do not
turn the power on until the instrument is completely
dry.

(3) Maximum input level

Input exceeding +30 dBm may damage the internal

circuitry.

Panel Control Functions

Front- and rear-panel illustrations (see Figs. 3-2(a)
and (b)) are located at the back of this manual. Control

descriptions are indexed to the panel.

Table 3-1 gives overall descriptions of the control

functions.

See SECTICON 4 for detailed descriptions of the

Control Functions.

34



Table 3-1 Panel Control Functions

Section Label Explanation
Name
FRECQUENCY This section consists of functions related to
£1 frequency measurement.
FREQ BAND Selects 100 kHz to 2 GHz freguency
100 k-=2G band. Press t¢ initialize band.
$2
FREQ BAND Selects 1.7 to 23 GHz freguency
1.7G-23G band. Press to initialize bhand.
#3 ~ Band consists of four automatically

selected frequency ranges.
b

FREQ BAND Selects one of six external mixer
10 k-30M bands and 10 kHz to 30 MHz
EXT MIX freguency band. When pressed,
#53 available fregquency band list
displayed on CRT. Prass appropriate
(MS?IOC/D number key, to select desired
. only ) freguency band.
CENTER FREQ Sets frequency value in central
MKR position of CRT horizontal axis as
#4 center freguency. Used with MARKER

220, to actuate Normal Marker.

FREQ SPAN Determines sweep frequency range on
/DIV CRT herizontal axis as frequency
AMKR span per division divided by 10.
#5 Used with MARKER $#20, to actuate
Delta Marker.
START Places starting frequency cf
P.P. fregquency sweep at left graticule
6 field. VUsed with SHIFT #19, to -
start automatic preselector tuning.
STOP Places end frequency of frequency
#7 sweep at right graticule field.
LEVEL This section includes functions related to level
# measurement.
VERTICAL Selects scale on CRT vertical axis
SCALE LOG as logarithmic amplitude scale.
£9 Zach time when this key is pressed,

the scale changes cyclically
10 4B/, 5 dB/, 2 @8/ and 1 dB/.

3-5




Table 3-1 (Continued)
section Label Explanation
Name
LEVEL VERTICAL Selects scale on CRT vertical axis
#8 SCALE LIN as a linear amplitude scale.
(cont.} #10
REFERENCE Specifies signal level at top
LEVEL graticule line of scale on CRT.
DPMKR Used with MARKER #20, to actuate
£11 Peak Marker.
SIGNAL This section includes functions for quick search of
SEARCH desired signals.
PEAX - CTR Sets highest level frequency on CRT
$12 to center fregquency. Does not
operate in STORE mode displav and
READ OUT A~-B mode display.
Works with MARKER #20, as Marker
+~ CRT key.
< > Shifts display on CRT by half the
‘ screen to left or right. Does not
#13 operate in Start-Stop frequency
sweep mode.
Increases or decreases Ifrequency
SPAN \f ,é\ span data in 1, 2, 5, 10 seguence.
Does not operate in Start-Stop
$14 freguency sweep mode. "
DATA This section includes functions to input the data
ENTRY for measurement condition setting. '
#15

OFF
$16

When pressed while ENABLED #17 LED
ON, next data, input by data knob
#23 and number key #21, invalidated.
With MARKER #20, Marker display
turned off,

ENABLED
#17

When one from FREQUENCY, LEVEL,
MARKER or COUPLED FUNCTION keys
pressed, LED lights and measuring
data can be input.







Tabhle 3-1

{Continued)

Section

Exzlanation

Name Label
DATA TITLE Used to displav alphanumeric
ENTRY £18 characters on top field of CRT.
$15 Pressing this key, enables input of
{cont.) characters on keytops.
SHEIFT Changes displav character types
L 219 between alphabe: and numeric when
using TITLE £18. Also used for
special functicns listed in
paragraph 4.3.6.
- MARKER Starts selecticn of Marker function.
220 When pressed, marker function list

displayed on CRT. Press an
appropriate kev to activate selectad
marker function.

Number keys

Used when nume

ric value input.
Maximum seven di

+i:5= COUPLED
FUNCTION

21 lgits.
Unit keys After numeric value input with
#22 Number keys #21, determines unit and
ends data entrv.
Data knob Changes data continuously without
223 pressing unit key.
In AUTO, each of these four functions operates
interrelatedly according to the current measurement
conditions.
AUTO In AUTO, each of these four
#25 functions automatically set to most

appropriate measurement condition.
At span 0 Hz, AUTO mode released and
manual operation necessary.

INPUT ATTEN
#26

Sets attenuation of input attenuator
rom 0 to 70 dBm in 10 4B steps.

SWEEP TIME
#27

Determines sweep time between

2 Us/div and 10 s/div.

In start-stcp frequency sweep mode
greater than 2 GHz, becomes AUTO and
TrExkx*@" displayed on CRT.




Table 3-1 (Continued)
section Label Explanation
Name
COUPLED VIDEC BW Determines postdetection noise
FUNCTION #28 filter bandwidth between 1 Hz and
24 3 MHzZ.
{cont.)}
RES BW Determines resolution bandwidth of
29 IF Filter between 100 Hz and 3 MHz.
MEMORY Saves or Recalls measurement conditions o or
#32 from internal memory.
RECALL Displays all parameters stored in
#33 memories (0 to %). By selecting one
of memecry addresses, selected memory
contents set to current measurement
conditicns.
SAVE Displays all parameters in memories
$34 (0 £to 9). By selecting one of
memory’ addresses, current
measurement condition stored in
selected memory. Minus addresses
(-1 to =9) clear memory contents.
Address 0 memory stores last
condition without key operation for
convenience,
COPY CCPY Makas copy of CRT display at plotter
35 or printer. With SHIFT coff, copies
all display. With SHIFT on, copies
only signal traces and graticule.
e Press key again to stop copy.-
DISPLAY This section includes the selection switches for
43 processing A/D converted waveform data. (Not

usable in fast sweep mode (2 us/div to 1 ms/div).)

A-B’
244

READ -
ouT

Subtracts contents of waveform
memory B from waveform memory A and
result displayed. A and B read-out
turn-off automatically.

REF
LINE
#43

Sets reference line (where
difference zero) of result of
subtraction A-B tc tep (TP), middle
(MD) , or bottom (BT) of vertical
scale line,

o}




!

Table 3-1 (Continued)
section Label Explanation
Nane
DISPLAY oN/ Determines waveform memories
243 OFF A and B for displayed on CRT.
{cont.) £46 {AR-B) read-out turns coff
automatically.
WRITE/ Either A or B in WRITE mode. 2a/D
STORE converted waveform data stored to either A
or B ¢on NORMAL, MAX HOLD, or AVERAGE mcde,
and displayed simultanecusly.
Other memory in STORE mode. B memory
backed~up against turning ac power ON to
OFF.
AVERAGE Writes average value of data
#47 cbtained with each sweep in
waveform memory.
MAX Writes only maximum value of
HOLD data obtained with each sweep in
#48 waveform memory.
NORMAL Writes sampled data in waveform
£49 memory.
SWEEP This section includes switches to select one of
TRIGGER five sweep trigger mcdes and one trigger level
236 control knob.
LEVEL Determines level (+0.5 to +5 V)
37 triggered when VIDEO #39% cr EXT
#38 selected for triggering
cendition.
EXT Applies an external trigger
$#38 signal to EXT TRIGGER INPUT £57.
VIDEO Starts sweep when internal wvideo
£39 signal passes level set by LEVEL
$#37.
LINE Synchronizes triggering with ac
£#40 line fregquency.




Table 3-1 {Continued)

Section Label Explanation
Name
SWEEP FREE RUN Repeats free-running swsep
TRIGGER $#41 according to timing set
#36 internally.
{cont.)
SINGLE Starts sweep once with each
#42 press.
EXTERNAL MIXER This section is used with
$36 external mixers.
IF INPUT Input terminal for IF signal from
#57 3 port type external mixer.
MS710C/D
( only LOCAL OUTPRUT Output terminal of local signal
$#58 for external mixers. For 2-port
type external mixer, also works
as simultaneous input terminal
for IF signal,
MODE CHANGE Changes mixing mode to other mode
#59 (upper local to lower local and
vice versa). Used to identify
true signal in external mixer band.
RF INPUT Input terminal for signal under
£30 measurement.
CAL OUTPUT Standard signal output terminal for
#31 self calikration (-10 dBm, 100 MHz).
Cther PRESELECTOR Fine-adjusts fregquency of input
sections PEAK signal preselector sc that
on the £50 receiving (display) level at
Front maximum in 1.7 to 23 GHz band.
Panel Autoc~tuning deone with [SHIFT] +
[START] at span less than
5C MHz/div. Normally set in
range of ¢ mark.
LEVEL CAL Fine-adjusts displayed trace of
#51 input signal up and down for

calibration.




Table 3-1

(Continued)

Section

Name Label Explanatien

Other SCALE Adjusts brightness of parameter

sections INTENSITY and scale on CRT. (Brightness of

on the 52 signal waveform adjusted with

Front TRACE INTENSITY £58.)

Panel

{cont.) LOCAL Changes remote control to loecal
353 control when ths GP-IB used.

POWER #54

Power supply switch.

Rear Panel

IFr oUTPUT
21.4 MHEz
#60

Signal output connector for
21.4 MHz IF section.

EXT TRIGGER

External trigger input connector.

INPUT Trigger level variable from +1 to
£61 +5 V by LEVEL #37 on front panel.
ist LOCAL l1st LOCAL output connector. Used
CUTPUT for tracking generator
2.2-6 GEz
#62
VIDEO Detected video signal output
QUTPUT connecter, 0 0 +4 V.
763
SWEEP Sweep signal output connector. 0 V
OUTPUT to +4 V ramp signal.
64
PEN LEFT Connector for signal for lifting
F#65 ren when connected to X-¥ recorder,
and for blanking display when
connected to external CRT. (¢ V for
pen down or non-blanking. +15 ¥
for pen up or blanking.
TRACE Adjusts angle of trace on CRT.
ROTATION
£66
FoCus Adjusts focus ¢f trace on CRT.
#67 '




Table 3-1 (Continued)

Saction

T .
Name Label Explanation

Rear Panel TRACE Adjusts brightness cof waveform data
(cont.} INTENSITY on CRT. (Brightness of parameter

#68 and scale adjusted by SCALE
INTENSITY $#52.)

£69 Ac inlet with fuses, for power cord
connection. Ensure power switch
OFF and power cord unplugged
whenever replacing fuses.

£70 Ground terminal. Teo avold electric
shock, ground terminal.

#71 Selection switch for GP-IB address,
plotter, printer, parallel
interface, and copying cperations.

PARALLEL Parallel interface connector. Set
INTERFACE selection switch #67.
$§72
GP«IR GP~IB connector. Set selsection
$73 switch #67.
2nd LOCAL 2ns LOCCAL output connector. Used
QUTPTT for tracking generator.
2.5 GHz
£74
PROBE Power supply for active high
POWER impedance proke. Compatible with
#75 TEXTRONICS-type probe. ' -




3.3 CRT Display

The MS71C{ ] displays all measurement parameters on

the CRT. The following tweo figures show examples of the

CRT display.

Fig. 3-3 CRT DISPLAY 1 Fig. 3-4 CRT DISPLAY 2
Start-Stop, Center-Span .
Setting Mode Setting Mode

CRT abbreviations are explained kelow;

F: Start freguency on left side,
stop frequency on right side or center freguency
= Frequency span/div
RL: Reference level
MD: Middle {only when A-B activated.)
TP: Top (only when A-B activated.)
BT: Bottem (only when A-B activated.)

REBW: Resolution bandwidth
VBW: Video bandwidth

SWP: Sweep time

ATT: Input attenuation
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Inputting Measurement Conditions

Data entry start

Setting the measurement parameter is started by
either preséinq the FREQUENCY, LEVEL, or the coupled
funetion keys (RES BW, VIDEO BW, SWEEP TIME, and INPUT
ATTEN) . The function name that can be set and the
currently set value are displayed on the CRT. The
"ENABLED"™ LED #17 also lights to indicate that setting is
ready. In this "ENABLED" #17 condition, data can be input

by number key $#21 or data knob #23.

3.4.2 Number/unit keys input

Input by number keys #21 is terminated by pressing
the unit key #22 for that function. Several units are
indicated on a unit key, but the MS710{ ] selects only the
unit corresponding to the function. However, if the
corresponding unit is not able to make the selection, the
MS710[ ] ignores that data and unit and displeys the
ignored data and unit as a freguency unit on the CRT.

When data outside of the function range.are input, the
MS8710[ ] ignores that input and displays the allcowable

setting range for that functiocn.

3.4.3 Data knob input

Data, input by data kncbh #23, are increased by
turning the knob cleckwise and decreased by turning it
counterclockwise. At this time, the unit kev #22 input is

not required. The step size of the data knob depends on

each function.



3.4.4 Data input inhibition

When the cdata are set and the function value no
longer need be changed, press [OFF] #16 toc terminate data
setting, Wwhen this key is pressed, the "ENABLED"™ LED #17
goes off., Any subsequenﬁ input by number key #21 or data

knob #23 is ignored.

3.4.5 Automatic settings

To prevent the setting of illegal conditions due to
incorrect combinaticons of functicns or data conditicns

during operation, the MS710{ ]:

1. Gives priority to the input and changes the other

parameters or

2. Ignores the input or keeps it within established

The MS710{ ] only automatically changes cther
parameters, when the functions are in "AUTO" condition.
Reys for such coperations and the keys that operate
together are shown in Table 3-2.



P

Table 3-2 Keys Which Change other Function Settings

(Changes in direction of arrows)

REFERENCE LEVEL #11 FREQ SPAN/DIV #5
RES BW $29 (In AUTC)

f
VIDEO BW #28 (In AGTO)

INPUT ATTEN #26 (In AUTO)
SWEEP TIME #27 (In AUTO)

WRITE A or B /ON TITLE #18/0N

5 :

READOUT A& or B/ON SHIFT £19/0N
i

1

READCUT A-B/OFF

VERTICAL SCALE (LOG) £9 —— SINGLE #42
f ——FREE RUN #41
Y

VERTICAL SCALE (LIN) £10 —-LINE #40

—=VIDEQ #39

—EXT 238

.



3.5 Self Calibration Procedure
To obtain the measurement accuracy given in the
specifications in paragraph 2.2, the MS710[ ] must he
calibrated using its built-in calibrating signal. The
self calibraticn procedure is described below.
CAUTION

Before turning on the power, ensure that the ac line
voltage is within the range described in paragraph 3.1.

Step Procedure

1 Turn on the power switch.

When power is turned on, a display similar to Fig, 3-5
appears on the CRT. This indicates that the entire
band area between 1.7 and 23 GHz has been swept. The
noise level increases in steps to the upper right
because the conversion loss due to internal higher
order mixing* has been corrected. Allow the instrument
to warm-up for at least 30 minutes so the internal

temperature stabilizes.

* See Section 6, Principles of Operation.

Fig. 3-5 Post power-on Display
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Step Procedure
2 Press FREQ BAND [l100K-2G] #2.

The sweep frequency range becomes 0.0 MHz ta
2000.0 MHz. In this condition, one division of the
horizontal axis is 200 MHz, and that of the wvertical
axis is 10 dB with the highest scale level (reference
level) as 0 &Bm.
All the COUPLED FUNCTIONs £24 are in AUTO and need not
be changed,

3 Cennect CAL OUTPUT #31 and RF INPUT £30.

When CAL OUTPUT 431 is connected o RF INDUT #30 by the
supplied coaxial cable, a signal 1s seen at a frequency
of approximately 100 MHz on +he horizontal scale as
shown in Fig. 3-6. The signal level should be abeout
one scale below the top horizontal line.

T Bl @ Bw 1047 e

Fig. 3~6 Calibration Signal
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Procedure

(933

Press [CENTEZR FREQ] #4 (1] [0] [0] [MHz]

This operation sets the center of the scale to 100 MHzZ .
Note that the signal which appeared on the lef+ side of
the screen in Step 3 has moved to the center of the

screen. (See Fig. 3-7.)

Fig. 3-7 Center Freguency Setting

Press [FREQ SPAN/DIV] £5 [1] [MHz].

"FREQ SPAN/DIV" indicates the frequency sweep width per
division on the horizontal axis. The sweep width per
division on the horizontal axis becomes 1 MHz. Since
the frequency on the scale center has been set at

100 MHz in Steg 4, the MS710[ ] is now measuring a
frequency of 100 MHz #5 MHz, (See Fig. 3-8.)



Step

Procedure

T T I T I

Fig. 3-8 Span Setting to 1 MHz/div

Press [FREQ SPaAN/DIV] #5 {1] [0 [0] [kHz].

Confirm that the CAL SIGNAL is displayed at the center

of the horizontal axis.

Fig. 3~% Span Setting to 100 kHz/div



Step ' Procedure

7 Press [REFERENCE LEVEL] #11 [~] [1] [0] (dBm]

(Level calibration begins with this step.}

The top horizental line of graticule on the CRT shows
the absclute amplitude reference level. Since the CAL
QUTPUT signal level is set precisely a* -10 &Bm, turn
LEVEL CAL #51 so that the peak level matches the top
horizontal line under this condition.

8 Press [LOG] #9.

This operation changes the vertical line scals from

10 dB/div to 35 dB/div. If pressed two more times, the
scale changes to 1 dB/div after 2 dB/div. Turn LEVEL
CAL at 1l dB/div so that the peak ¢f the spectrum
accurately matches the top horizontal scale line.

(See Fig. 3-10.)

Self-calibration is now ended.

B L LT T, 1Y T SO HOT I e b

Fig. 3-10 Level Calibration at SCALE 1 dB/div

——
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3.8

3.6.1

Calibrations of the level accuracy in the 1.7 to
23 GHz band and the 10 kHz to 30 MHz band are not reguired
because they are automatically calibrated by the
calibraticn procedure for the 100 kHz tc 2 GHz band

explained above.

Frequency calibration is not reguired because it is

precisely calibrated by the internal PLL circuit.
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Press [SAVE! #34 [9] after the above cperations are

completed. Refer to paragraph 3.6.8, Step 4.

Operation Check (Operation Example)
Introduction

The MS710[ ] has new functions for performing

measurements guickly and efficiently. Actual use of such

functions are introduced below.

Basic operations of the Spectrum Analyzer, are setting
the required frequency band, center frequency, fraquency
span (sweep width), reference level, and vertical scale,
and observing the: spectrum. All these cperations are
explained in paragraph 3.5. Therefore, actual measurements
can be made using the saﬁe methods described for self

calibration in paragraph 3.5.
(1) FREQUENCY and LEVEL settings

The main pérameters for performing measurements
with the MS710[ ] Spectrum Analyzer are related to the
frequencies that determine the horizontal scale; the
level {(reference level) that determines the vertical
gscale, and parameters related to the scale. These
function switches are located on the front panel in



the FREQUENCY #1 and LEVEL #8 sections. The MS710[ ]
is able to perform its basic operations when the data
for the functions in these tweo sections are input.
The parameter values are displayed at the top cf the
CRT.

(2) COUPLED FUNCTION

Four measurement parameters, (resolution
bandwidth, video bandwidth, sweep time, and input
attenuator) are contained in the COUPLED FUNCTION £24
secticn. They are automatically set by the MS7101[ ]
in AUTO mode to ensure the best measurement
conditicns. It 1is recommended that these functions be
left in AUTO mode unless otherwise specified. A
function set o AUTO displays the symbol (&) at the
end of the CRT data.

3.6.2 Initialization: reset

When [(1.7G-23G] #3 of the FREQ BAND is pressed without
any input to RF INPUT #2320, the CRT displays the data shown
in Fig. 3~11. This is the same as the display shown in
Fig. 3-5 immediately after the power is turned on; the
FREQ BAND [1.7G-23G] #3 can reset all settings for
initialization. The following conditions are set

automatically as shown on the CRT display in Fig. 3-11:

Fragquency: START - STOP sweep of 1.7 GEz to
23 GHz
Level: : Reference level 0 dBm, vertical

scale 10 dR/div

COUPLED FUNCTION: All AUTO (SWP: #**#***g) shows a
START-STOP frequency sweep mcde
and indicates that manual
selection cf sweep time cannot
be made. (See paragraph 4.8.3.}
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Fig. 3-11 1Initial State, 1.7 G - 23 GHz BAND

RKey #2 of the [100XK-2G] Ez band and RKey #55 of the
(10K-30M] Hz band of the MS710C alsc have a reset function
but, as shown in Fig. 3-12 (a) and Fig. 3-12 (b)), the
frequency is as follows:

Frequency: START-STOP sweep of 0 MHz to 2 GHz
({iC0K-2G] Ez band)

Frequency: START~STOP sweep of 0 kHz to 30 MHz
([10X~30M] Hz band)

ATT (setting of the input attenuator) is automatically
changed from 10 dB3 to 30 &g by the AUTO COUPLED FUNCTION,
to prevent distortion by limiting the input level at +the
mixer. The other functions are as foilows, for any band:

DISPLAY #43: WRITE NORMAL A and READOUT A, ON,
cthers, OFF

TRIGGER #36: FREE RUN

If these frequency band select keys are pressed
by mistake, to recover the former setting,
press [RECALL] 423 and [0], (see 3.6.8 panel
setting memory) . '
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8.3 Receive signal: peak to center

Step Procedure
1 Press the [1.7G-23G] #3 kev.
2 Connect a 2.5 GHz signal to the RF INPUT on the fronk

panel using an appropriate coaxial cable. The display
on the CRT should be as in Fig. 3-13.

Fig. 3-13 2.5 GHz Signal

To analyze the signal in more detail, it must be
received at the center of the display and a smaller span
must be used.

There are four methods, for doing this.

Method 1: Specify center frequency as a numeric value.

Since the frequency of the signal in this
example is known (2.5 GHz), +his method is simple
and preferable.

W
§

28



Press [CENTER FREQ] #4 ané [2] [.] [3]
[GH=zT.

The sweep mcde is changed to CENTER
(FREQ = 2.500 GHz) and SPAN (=200 M=Zz/)

settings.

Method 2: Use Signal Search function
Press the [PEAK - CENTER] #12 kev.
The sweep mode is changed to CENTER (FREQ=
Frequency of the signal) and SPAN (200 MEz/)

setting.

Method 2 is a special feature of the MS71C0[ ] and is
convenient for automatically setting the maximum level

signal freguency on the CRT display to the center

fragquency.

Method 3: Expand after cenfirming the signal frequency with

a center frequency marker

When [CENTER FREQ] #4 is pressed, a bright
line marker appears at the center vertical scale

on +he CRT display. This marker indicates the
frequency that is to become the next center
frequency and is displayed on the CRT as "CTR:
12.350 GHz". When the data knob is turned to the
left, the marker moves to the left and the
numeric display for the CTR: also changes. When
the marker reaches a peint where the objective
signal is, press [FREQ SPAN/DIV] #5.

WA oA T it e AL A W vk i vda s

an example of the center maker ig shown in

Fig. 3-14.
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Fig. 3-14 Center Marker

Methed 4: Use Marker - Center function.

This method is userful for receiving any
signal on the display, especially when the
frequency of the signal is not known and its
amplitude is not displayed as a maximum valﬁe.
Follow the procedure outlined below.

Step Procedure

1 Press the [MARKER] £20 key to list the Marker
functions.

2 Press the [CENTER FREQ] #4 key.
A bright vertical line will appear as a Marker,

3 Move the Marker %o the signal position using tHe Data
Rnob $23.° -
The frequency and the level of the signal will be
displayed on +he top line of the CRT as shown in Fig.
3-153, '

4 Press the [MARRER] #20 key to list the Marker

functions.
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{cont.)

Step Procedurs
5 Press the [PEAK - CENTER] #12 key.
The sweep mode is changed to CENTER (FREQ=Marker
Frequency) and SPAN (=200 MHz/) settings.
) Press the [MARKER] #20 key to list the Marker
functions.
7 press the [OFF] £#16 key to end the Marker display and

return to the normal display.

Fig. 3-15 Marker Display

Use of any of the above four metheds, will receive

the signal at the center of the CRT display. Eowever there
will be a small difference between the center of the
display and the signal because the span has been changed
from the full band sweep to 200 MHz/div.

To correct this center frequency error, use method 2

again. (Press the [PEAK -~ CENTER] #12 key.}



After this cperation, the signal will ke correctly
receilved at the center of the CRT display as shown in Fig.
3-1ls.

Fig. 3-16 After PEAX -+ CTR Operation

3.6.4 Zooming: span up and down
The span can be changed by twe methods,

Method 1: Specify span as a numeric value,

This method is used to directly specify
the desired span.

! Step Procedure

1 Press the [FREQ SPAN/DIV] &5 key.

The present setting value will be displayed on the
third line of the CRT display.

2 Change the set value using number key #21 and unit key
#22 or data knob $23. '

3 Press the [PEAX + CTR] &12 Key to correct the center
frequency.
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Repeating the above steps with differept span value

input, permits zocming to the signal.

Method 2: Use [/ I-SPaN-[ A ! keys.

This method is effective for guick zcoming.

Step Procedurs

bt

Press the [ %ﬁ] $14 key three times.
The span will change from 200 MEz/div, to 100 MHz/div,
and 50 MHz/div, sequentially.
2 Press the [PEAX + CTR] #12 key to correct the center
frequency.
Repeat the above steps until the desired span is
obtained.
Figure 3-17 shows a display with a2 minimum span of
1 kHz/div.
3 Repeat pressing the | ﬁh} #14 key until the span is set
to 5 MHEHz/div.

The [f% ] key increases the span in a 1, 2, S, seguence

each time it is pressed.

Fig. 3-=17 Display with 1 kHz/div
3-31



3.6.5

Note:

Settings of the coupled functions of resclution bandwidth,

video bandwidth, and Sweep time ara autcmatically changed

te the appropriate value when ‘the span is changed, because

they are set to AUTO.

The CRT display at the end of operations in this

paragraph is shown in Fig. 3-18 (a).

Half-screen shift

Step

Procedurs

Press the [ 3>] #12 key in SIGVAL SEZARCH region.

The [ 2] key scrolls the center frequencv across
halfwa-screen (in +his Case, 25 MHz since 8PAN igs
MHz/div). Confirm that the center frequency (CTR)

by
5

.
i8

2.525 GHz in Fig. 3-18 (b). As a result, the signal

which was at the center is moved to the left side
the screen.

Press the (&L ] #12 key in SIGNAL SEARCH region.

The signal returns to the center and, when presse
again, moves to the right side as shown in Fig. 3
{e). ' '

of

Isd
-18

This function for shifting the center fraquency
half-a screen is convenient when immediate confirmati
signals (spurious, etc.) surrcunding the signal being
observed is required during high-resolution measureme

by
on of

nts.
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(b} EHalf-Screen

Fig. 3-18

SHIFT

SBEHy Rliy 8 dBe

CRT Displays

SHIFT 1 (Init

2 (after [>>] is pressed)
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3.6.6
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Fig. 3-18 (¢) Ealf Screen SHIFT 3
(after [] is pressed)

Use [PEAK + CTR] #12 to return the signal waveform to

the centeaer,

Reading signal lewvel

The signal level on the CRT display is calculated from
the reference level and +he vertical scale. The referencs
level is the level at the top horizontal line of the CRT

display.

Change the reference level as follows:

Step Procedurs
1 Press the [REFERENCE LEVEL] $11 key.
The present setting value will be displayed on the
third line of the CRT display.
2 Change the setting value by using number key #21 and

unit key #22 or data knob #23..




Change the vertical scale as follows:

Step Procedure
1 Press the [dB/DIV-LOG] #9 or [LIN] #10 key.
2 Each time the [dB/DIV-LOG] #9 key is pressed, the

vertical scale is changed seguentially in the order of
10 @B/ - 5 dB/ » 2 dB/ ~ 1 dB/ = and then back to 10
dB/ again.

The selected scale is displayed at the right end of the
gsecond CRT line.

The signal level is calculated from the following

formula:
Signal Level = RL-DLxVS (dBm)
Reference Level: RL (dBm)
Displacement from the Reference Level: DL (div)
Vertical Scale: VS (dB/diwv)
In Fig. 3-19, RL = -15 dBm, DL = 1.1 div, Vs.= 1 4B/
div,'and signal level = =16.1 dBm.

When the [LIN] #10 key is pressed, the scale is linear
to the detected voltage.

The signal level can be read directly with the digital.
display by using the Marker. Refer to paragraph 4.13 for

details of Markers.







Fig. 3-19 Reading Signal Level

3.6.7 Display control

(1)

introduction

In ths MS71C0{ ], the input signal is usually
convertad to a digital value according to one of +he
three sampling modes specified (NORMAL, MAX HOLD, and
AVERAGE) . |

The digitalized value is stored in one of the
specified memories, A& or B, It is read out and
displayed on the CRT display according to the READOUT
key settings, independently from the writing

operation.

The input signal is not digitalized only when the
high-speed sweep of 2 us/div to 1 ms/div is used under
the zero span condition: it is displayed directly on
the CRT in analog form.

Keys which specify the control of these memories
are located in DISPLAY £#43 group.

Use of these controls is explained in this

paragraph.



(2) NORMAL Writing and READOUT

Step Procedure

1 Check that LEDs for the WRITE A [NORMAL] and READQUT
[A: ON/OFF! keys are on, and the others in the DISPLAY
#43 group are off.

2 Press WRITE B [NORMAL] #49 of the DISPLAY $#43 group.
The READOUT for both A and B turns ON.
The LED in the WRITE A [NORMAL] goes off.
The previously written contents are stored in memory A
and displayed. The current measurement waveform is
written to memory B and displayed at the same time.
In +this condition, the contents of memories A and B are
nearly the same so they overlap each other in the
display.

3 Press the [&\ ] #14 key three times.
The B waveform will change.

4 Press the WRITE B [NORMAL] #49 again.
The LED for that key will go off.
The stored waveform data for both memory A and B are
now displayed on the CRT. '
To turn off the display, follow the next step.

5 Press the READCUT [A: ON/OFF] or [B: ON/OFF] key to

turn off the key LED. -




(3)

The waveform data corresponding to the LED-off
READOUT key is turned off. If both A and B kevs are
set to the LED-off state, no waveform data are
displayed.

READOUT control is independent from WRITEZ/STORE

keys settings.

MAX HOLD

The MAX HOLD mode records the maximum level of
the video signal. The MAX HOLD data memories are
cleared when the key is turned ON and held to the
maximum value thereafter for subsequent repeated
sweeps. Confirm this by following the procedure

below.

Step

Procedure

+
H
H
B

R "

Press WRITE [A:MAX HOLD] %48.

The READOUT A LED lights (LED for READOUT B remains in
the same state; it is assumed to be on) and the image
shown in Fig. 3-20 is cbtained. This displays the
stored waveform data written to memery B in NORMAL mode
(described in (2)) and the waveform data currently
being written to memory A in MAX HOLD mode.

Fig. 3-20 MAX HOLD

B



(cont.)

Step Procedure
2 Press the [CENTER FREQ] #4 kev, and turn the data knob
$23.
Changes of the A waveform data peak, as shown in Fig.
3-21, can be seen. The MAX HOLD meode is convenient for
recording signal frequency variation (drift, etc.).
Fig. 3-21 <Changing Center Fregquency in MAX HOLD MCDE
{4) AVERAGE
The AVERAGE meode is effactive for separating the
signal from noise.
Step Procedure
1 Press WRITE [A:NORMAL] #49.
2 Press WRITE [B:AVERAGE] £47.

By averaging the sampled data, the noise component in

wavefcrm data converges to a constant level display,

{shown in Fig. 3-22).




{cont )

Step Procedure
2
(cont.)
Fig. 3-22 AVERAGE
3 Press the [CENTER FREQ] #4 key and change the center

frequency to move the waveform peak position. The data
which were at the original peak position decrease
gradually while the data at the new position increase
gradually, as shown in Fig. 3-23. When signals with
spectra which are temporally irreqular must be
chserved, their probability of appearance can be
determined in the AVERAGE mode from the height of each

spectrum after a period of +ime.

Fig. 3-23 Changing Center Frequency in AVERAGE MODE




4-B Displav

As has already been explained, the readout of the
centents ¢f the memories A and B c¢an be +urned ON or
OFF independently regardless of whether thev are being
written or stored. The contents of both memcries can
be displaved at the same time. Their difference (A-B)

can alsc be displaved.

Step Procedure
1 Prass the READCUT [A-B] #44 kev.
2. Press the READOUT [REF LINE! #4535 key several times.

When the difference is displaved, [REF LINE] %45
located below [A-B] #44 indicates where to align the

level at which A minus B is zaro.

There are three zero pesitions: top (TP}, middle (MD),

and bottom (BT} horizontal scale line.

In each time the key is pressed, the zero position is
changed sequentially from middle scale (MD) to bottom
{BT) and then top scale (TP). Figure 3-24 shows the
display of an A-B (REF LINE: MD) mode derived from.Fig.

3~23.

w2 e -

Fig. 3-24 Difference Between A and B

3-41



{6} Saving waveform dara

Boeth memories are backed-up by batteries to
retain the contents when the pewer is turned off.
However, the contents of memory A are rewritten by
initialization of the MS710[ ! (see paragraph 3.6.2)
when the power is turned on again. Store required

data in memory B.

To confirm this procedure, turn off power; then
é turn it on again after a few seconds. Turn READOUT
[B:ON/CFF] #46 ON. The waveform data previously
written in memory B will be displaved,

However, because the contents of the memory B are
easily changed by pressing any of WRITE [B] (NORMAL,
MAX~HCLD, AVERAGE), the waveform data which mus® he
reserved should be stored in the display memory as
described in paragraph 4.14.




3.6.8 Panel gsetting memory

The MS710[ ] can store measurement conditions, recall
conditions for resetting, and display them in characters on

the CRT by a one-touch operation.

Step Procadure

1 Press [SAVE] #34.

A memory list, shown in Fig. 3-25, is displayed on the
CRT.

5.8 SR 1. (TSaR-f.. -8

Fig. 3-25 SAVE Memory List

mhe final setting conditions before resetting are

always stored in memory 0. Therefore, it is possible
after power on, to redisplay the measurement conditions_
existing before power off without any special memory
operations. Ccﬁfirm +hat the current measurement
conditions are displayed. Blanks in the positions of
memories one o four indicate that they currentl

contain no data.




{cont.}

Step

Procedure

(3]

Press number key [3] to store the current measurement

conditions in memorv 3.

The conditions are stored in memcry 3 and the CRT
display returns to the criginal normal measuring staze,

Press [SAVE] #34 again. A list should be displayed cn
the CRT, as shown in Fig. 3-26, indicating that the

current conditions in memory 0 are stored in memory 3.

Fig. 3-26 RECALL Memory List

Press the [SEIFT] #19 key. The contents of memories
from 5 to 9 are displayed. If the storage operation
explained at the end of paragraph 3.5 has been
performed, the éonéitions used in the self-calibration
should ke stcred in memory 9.

Press DATA ENTRY [OFF] #16 to return +o normal
measurement display from the memory list display.




{cont

[

Step Procedure

B Press [RECALL] #33.
The memory list is redisplayed (C toc 4 at SHIFT OFF,
and 5 to 9 at SEIFT ON).

7 Press key [1].
Since there are no data in memory 1, the setting
conditions do not change and the error message "NOT
SAVED" is displayed.

8 Turn the power off and then on again after a few
saconés.

g Press [RECALL] #33 [0].

The original settings should be recalled. They should
he the same as settings displayed when [RECALL] #33 [3)

is pressed.

)




SECTION 4

DETAILS OF PANEL CONTROLS

4.1 FREQUENCY

1 etighe }
—
L

Y _FREQUENCY J
453 | n~FREQ BAND Hh
10K =% 170284
2 (Z] =]
EXT MiX #4

CENTER FREQ /

MXR
AT

FR SPAN/QIV =
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a

s —sToR |36
= 1

P

4.1.1 FREQ BAND

{1) Function
Selects one of the nine freguency bands; the
1.7 ¢ to 23 GHz band, the 100 kHz to 2 GHz band the
10 kHz to 30 MEz band and the s$ix external mixer

bands.

{2) Standard fregquency bands

When the [100K-2G] key #2 or (1.7G-23G] key #3

is pressed, as explained in paragraph 3.6.2, full
sweep within each band is started and all cther panel

settings are reset to theilr initial state.

The frequency band selection for these two
standard bands is completed by this switch cperation,

bk SRR i AR AR AR SR i 2, oy W 0 i e,

Gt ﬁ¢%ﬂ@@ak; abers sl



The 1.7 GHz to 23 GHz band is divided into four
smaller bands according to harmonic mixing crder
numbers. Since switching is done auvtomatically,

operator intervention is not reqguired.

The lowest possible harmonic number is chosen
for the smaller conversion loss. The upper limit
frequency for each harmonic number is listed beloiw.

For the narrow sweep spans (£2 GHz), the
harmenic mixing mode i1s never changed during a sweep.
For the wider sweep by the START~STOP settings, the
mixing mode may be changed within a single sweep.

The harmonic mixing mode (number and sign*) in
use 1s always displayed at the upper-right corner of

the CRT displav.

* O F = Nf +
RF /N“Lo "{1‘?
harmonic number sign
4-2

it

USRS
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Harmonic Upper Limit Frequency (GHz)

Number
1 6.5214
2 12.5214
3 18.5214
4 24.52¢0

{3) 10 K to 30 MHz band ané external mixer bands
(MS710C/D only)
When the [ICK-30M/EXT MIX] key #55 is pressed,
the frequency band list as shown in Fig. 4-3 is
displayed on the CRT.

Press the number kev (I to 7) which corresponds
to the desired frequency band. The initial
(full-band sweep) settings for the selected frequency

band is obtained.

FRESLENCY BaNY L

Jagtye—— 33
1@ty Gy +
SRz SRGHz +
Flr— (8T ¢~ B

- ZELEET KA T

Fig. 4-3 Frequency Band List



4.1.2 Center frequency
CENTER SREQ

(1} Function Mg
Sets the freguency positioned in the center of

+the horizontal axis of the CRT.

{2} Setting range

FREQ BAND Setting Range Maximum Resolution [Hz]

[Hz] [Hz} Mcdel C D E F
1.7G = 23G 1,7006 = 24,3520G 1ck iM 10k M
100k =~ 2G oM = 20C0M 10k 100k 10k 100k
10k - 30M 0k - 3C.000M 1k - - -
18G - 26.5G 17.990G - 26.510G 10k 1M - -
226G - 33G 21.980G - 332,020G 100k 1M - -
26.3G - 406G 26.490G - 40.010G 100k 1M - -
40G - B0G 40.,000G ~ 80.000CG M M ~ -
50G - 90G 59,960G - 90,040G M M - -
890G - 140G 89.910G - 140.080G 1M 1M - -

(Performance at f£regquencies out of the specified
frequency bands 1s not guaranteed.)




{3)

Pata input

When [CENTER FREQ] #4 is pressed, data input for
center frequency is possible. The current setting
value for center frequency is displayed at the live
function display area on the CRT. There are two ways
to set data; Use number and unit kevs or use the

data knob.

When data are input with the number keys, they
are immediately set to that frequency.

When data are changed using the data knob $#23,
the amcunt of change per step in frecuency is 10% of
the FREQUENCY SPAN/DIV data. Therefore, the
frequency can always be changed by the data knob at a
fixed rate for the screen regardless cf the sweep

width,

If the previous setting was the START/STOD sweep
with the sweep width $2 GHz, it is changed to the
CENTER/SPAN mcde with the same sweep width. If the
previous sweep width in the START/STO® mode exceeded
2 GHz, the span is limited tec 200 MHEz/div, or a total
of 2 GHz after setting the center frecuency.

When the sweep frequency range exceeds 2 GHz and
(CENTER FREQ] #4 is pressed during START/STOP sweep,
a brightwiine marker is displayed at the center of
the CRT. By turning the data knob #23, the center
frequency can be determined while confirming its
pesition. After the marker is moved te the desired
frequency, tﬁe»span is changed to a sweep width of
200 MHz/div centered on the frequency coinciding with
the marker by pressing [SPAN] 214 or +he [W1 key.



When the span is zerc (zero span), the freguency

means the fixed tuning freguency and it can be
changed by one tenth of thes resolution band width
(RBW) .

The Data Input process is summarized below.
Start by pressing the [CENTER FREQ] #4 kev, then;

¢ Marker is .moved © Press [SPaN]
¢ When the frequency by data knob #23 #24 or f§f§
sweep width
exceeds 2 GHz © Data input by

number key #21

o When the frequency sweep 0 Input by data knob £23
width is less than 2 GHz or number key #21

4.1.3 FREQ/SPAN DIV

FREQ SPAN/OIV
_

Sets the sweep frequency range per division on

3
[¥1]

{1) Function

the horizontal axis.

(2) Setting range
[Minimum setting digit]

200 MHz/3iv == 21 MHEz/div I MHz
20.0 MHz/div =—w—we— 2.1 MHz/div 100 kHZ
2.00 MHz/div ~m——- 0.21 MHz/div 10 kHz
200 kHz/div wwmwww 1 kHz/div 1 kHz

0 Hz

The minimum setting digit for external mixer

bands is multiplied by the harmonic number.

s



(3)

Data input

There are three wayvs to change the span data, as
follows:
o Number kevs #21 + Unit keys #22
o Data kncbk #23
o SPAN key #14, [VM] [A!I

The [A] and (Y] keys can change the span data
in steps without having teo set the SPAN function.
However, these two keys can operate only in the
center-span setting mode. They do not cperate when
the sweep range 1s set to the START-STOP setting
mode,

When the sweep frequency range exceeds 2 CGHz,
the span is changed to 200 MHz/div by pressing [FREQ
SPAN! #5. The wvalue of the center frequency is the

center of the sweep range when [FREQ SPAN] £5 is
pressed.

When the span is 0 Hz, the horizontal axis is a
time axis and the instrument functions as 2 time

domain analyzer.

4.1.4 START -~ STCP

(1)

S‘TAR e STOP
*
#6 #7

Function

Sets the start frequency of the frequency sweep
with [START] #6 and the stop freguency with {[STOP]
27.



(2}

Setting range

Same as the center frequency setting range. The
minimum setting resolution is related toc the sweep

width and is shown as follows.

Sweep width (STCOP - START) Minimum setting resclution
221 GHz 1 GHz
20 GHz to 2.1 GHz 10 MHz* or 100 MHz
2.00 GHz =0 0.2Z1 GHz 10 MHz
200 MHz to 21 MEz _l MEzZ
20.0 MHz to 2.1 MHz 100 kHz (M8710C/E), 1 MHz (MS7LOD/F)

€2.00 MEz L0 kHz (MSTLOC/E), 1 MHz (MS710D/F)

* 1.7 to 23 GHz band

{3}

(4)

Data input

Similar ¢ the center freguency, the START/STOP
freguency can be input by using Number key #21 + Unit
key #22 or Data knob #23.

When digit data smaller than the minimum setting
resolution are input, they are truncated for START
data and raised for STOP data.

START frequency > STCP frequency

During setting operations, the start freqﬁency
often beccmes greater than the stop frequency. When
this occurs, the MS710( ] does not display the waveform
data until START becomes smaller than STOP.



(5) CENTER-SPAN mode to START-STOP mode change

When [START] £6 or [STOF] #7 is pressed in
CENTER-SPAN setting mode, the sweep width at that
time is converted to START or STOP freguencies.

In such cases, the MS710[ ] automatically changes the
sweep width to that which can be expressed in START

or $TOP frequencies with allowed resolutions.

4,2 LEVEL

£ e TR
T L EVEL
~VEATICAL SCALE, |

48/ DIV-L06 LIN

923 E] (E—

REFERENCE LEVEL ™. #9
PMK§ v
T

4,2,.1 Vertical scale
{1y Function

Selects the CRT wvertical scale.

{(2) Determining the scale

LOG #9 selects 10 dB/div, 5 dB/div, 2 dB/div,
and 1 dB/div segquentially.

When LIN #1C is pressed, the scale is LINEAR.

4.2.2 Reference level

{1}y Functiocn

-

Sets the top horizental line cf the scale on the
CRT as the raference level.



INPUT ATTEN (a8}

(2)

60 —
50 fuwm
49
30

20 -

Setting range

16~ C

Serting ¢an be done on the straight

—1iid -3Q =70 =30 =30 —i0 ia 30 portisng,

(3)

Refarence lave! (dBm}

The setting range of the REFERENCE LEVEL is
limited depending on the value of INPUT ATT £26.
When INPUT ATT #26 is operating in the AUTO mode, the
full range of the REFERENCE LEVEL input (=109 to
+30 dBm) i1s accepted by changing the INPUT ATT #25§
value. When not in the AUTC mode, only the value of
the REFERENCE LEVEL within the upper or lower limits
allowed for the ATT setting at that time is
acceptad.

In the external mixer bands, the INPUT ATT #26
is not used or fixed to 0 d8, the available REFERENCE
LEVEL is from ~10 tc =105 d4dBm.

Resolution

Setting resolution changes depending on the

vertical scale.

Scale Resclution
10 dB/div, 5 d4dB/div, LIN 1 48
2 dB/div, 1 4B/div 7.1 &n



(4) A-B Displav

When "A-B" is in active, the "RL:" part of the
parameter display line indicates either MD, TP, or
BT. This represents whether the level, where the
difference is zero, is displayed at the middle, the
top, or bottom horizontal scale line. The zero level
when [A-B] #44 is pressed is assumed +o be © ds.,
After that, when the REFERENCE LEVEL ig changed, the
difference from the initial value is displayed in dB.

4.3 DATA ENTRY

#la  #17 #1858 #19 %230 21 #22
#1585 \ ; / énm Eumv [
FF r:T ’z-: MﬂRKER R —— GHz .é"
dﬁ miZlerie i
e mEEL
423 srferfr e
Erjarien]w

4.3.1 Number key

Number keys #21 inputs numeric values when function
data can be set (ENABLED #17 LED is on.). Up to seven
digits can be input; extra digits are ignored. Data input
is terminated when the unit key £22 is pressed. The unit
key #22 is ignored when the ENABLED #17 LED is not on.

4.3.2 Unit key

Several units are written on a single unit key $22,
but the MS710[ ] selects the appropriate one for the

current funcrion.



4.3.31 Data knob

Da%a knob #23 changes the function data withous
; having to press the unit key #22 when in the ENABLID mode.
When turned clockwise, the numeric values of the daxa
increasa, When turned counterclockwise, the numeric
values decrease. The amount of change per step differs

with the selected function.

£.3.4 ENABLED/OFF

| When the Freguency, Level, or function keys (RIS BW,
VIDEC BW, SWEEP TIME, and INPUT ATTEN} are pressed, the
LED of ENABLED #17 lights and data can be input. ZPressing
the [QFF] key #16& ends data input; any further input of
data is ignored. Also, the function and the parametsr on
the data input line disappears from the CRT and the LED

goes off.

4.3.5 TITLE

T TITLE $#18 enables writing of zlphanumeric characters
on the tep field of the CRT. In the TITLE #18 function,
e the alphabetic keys can be input when SHIFT #15 is on, and
the number keys can be Iinput when SHIFT #1% is off. These
“ inputs are displayed on the CRT in the order input. When
—r the [TITLE] key is pressed, the LED of [SHIFT] #19 turns

ON automatically, allowing input of alphabetic characters.

4.3.6 SHIFT

SHIFT #19 enables selection of alphabetic or numeric
input when the TITLE key #18 1s on. In memory list
status, pages are changed for memcries 0 to 4 and 5 to 9.
In any other status, when SHIFT #1% is pressed the SHIFT

FUNCTION LIST is displayed as fcllows on the CRT.

Y
i

13




SHIFTFOMCTION LIST -
PRESELECTOR MIT TUING. ... START -
CUPY WETHRUT PARBIETERS... .L0PY
SHPLIIG TATA MONITOE.. .. .. 0K HOLD/AGERAGE
DISPLAY MEMIRY SHVE......RES gu
DISPLAY PENORY RECRLL....YI0E0 BN

¢ SELERTREY S

Fig. 4-4 SHIFT FUNCTION List

If COPY #3535 is pressed, coples of only the signal
trace and graticule are made when SHIFT #19 is OW; the
entire CRT display is copied when it is OFF., The SHTFT
key is also used for the Preselector Auto-tuning (See
paragraph 4.10), sampling data monitoring in MAX EQLD and
AVERAGE mode (See paragraph 4.5 (7))}, display memory
operations (See paragraph 4.14), and various settings for
external mixers (See paragraph 4.15).



4,4 SIGNAL SEARCH

~ SIGNAL SEARC
! REAK

vt skt SR bR

C¥]-sPan -7

{1} Function

SIGNAL SEARCH enables quick and easy searching
for signals. It preovides functions for setting the
frequency of the maximum level signal on the CRT to
the center freguency (PEAK =+ CTR}, for shifting the
CRT screen by half-a-screen to the left or right
({1, {>1), and for changing the freguency span
directly up or down ([AI, [\I]). Signals can be
found efficiently by using these five keys.

T, 08 TR YN S8 0 1 G e SR P £ 5. St 14

{2) PEAK - CTR

PEAK - CTR #12 sets the highest level frequency
on the CRT to the center fregquency. If mere than one
frequency has the same level, the lowes%t one is
chosen for the center frequency. If the sweep
frequency range exceeds 2 GHz when PEAK + CTR is
operated in the START-STOP setting mode, the span is
changed to 200 MHz/div after the cperaticn and the
sweep mode i1s also changed to the center-span setting
mode. When [PEAK -+ CTR] #12 is pressed with the
sweep in a wide range, the peak of the signal may not
come to the exact center because calculation aécuracy

AR bt A i -

ot i o

E;

drops due to the wide sweep width. The peak'can be
returned to the center by pressing the key two or
three times. '

When this key is pressed after the MARKER kevy,
it works as a MARKER - CTR key. See paragraph 4.13.53

for this function.
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3y (L1, >]

These keys shift the center fregquency by the
frequency amount corresponding to the half-a-screen
value to the left or right. This function is
convenient for observing adjacent frequency ranges
quickly. They do not operate when sweep is specified

with the start-stop setting mode.

(4} [Al, (V]

These keyvs increase or decrease the frequency -
span data without having to specify the SPAN £14
function. Data are increased or decreased in a
1~2-5~10 sequence. They do not cperate when the

sweep 1s specified with the start-stop setfinc,
* .

DISPLAY

(1) Functicn

Selects the waveform data processing method.

{2) [NORMAL] #49

Writes the sampled data in the waveform memory. .

{3} [MAX BOLD] #48

Writes the sampled data in the waveform memory
only when data greater than the previous value are

obtained in each sweep.



i

(4)

(5}

(6)

(AVERAGE] #47

Writes the averaged value of the data obtained

with each sweep into the waveform memoryv.

READOUT

Determines the waveform stored in memory display

method.

[ON/OFF] £46: Determines whether or not to display
the waveform. '

[A~-B] #44: Subtracts the contents of the
waveform memory B from those in

menory A and displays the result.

{Reference line)

e
=Y
N
L2

[REF LINE]
Determines where o set +he
reference line (line whare the
differance A-B is zero).

The TP (top), MD (middle), or BT
{bottom) horizontal scale line

can be selacted.

Combination of kevs

The MS710{ ] has two waveform memories A and B
for recording waveform data. These two memories are
equivalent and can be used as required. Only one of
the six keys (NCRMAL #49, MAX HOLD #48, and AVERAGE
£47) of the WRITE/STORE group can be ON (WRITE mode)
at any time. Therefore, when one of them is pressed
toc ON, the other keys are automatically turned OFF.
At the same time, the READCUT corresponding to the

pressed key alsc goes ON.

P



When a key already ow is pressed, that key turns

CFF, and the data Previously written ig stored.

The READOUT group can operzte one ©f the three
from ameng "A," rg n g [ON/OPF] %46 and [A~B] 744,
at a time. This Means that the image of A-B and A or
B cannot be displayed on the CRT at the Same time,
When A-B ig turned ON, the & and B memories are

automatically turned OFF.

When +the READCUT keys of A, B, and A-B are aglil
OFF, only the Scale and the measuring parameters are
displayed on the CRT. 7The waveform data are not

displayved.

{7) Sampling data monitors

When MAX HOLD Or AVERAGE ig used, the sampled
real-time data can he monitored,

To monitor the data, pPress the [Max HOLD] 348 or
(AVIRAGE] 347 key when +he shift ED is lit, The
Sampling data are displayed_by using the waveform
Memory other than the ene which is Storing the Max
HOLD or AVERAGE data.

This operation is ended when MAY HOLD or AVERAGE
write is turnegd eff or +he sStatus of the READOUT
[ON/QFF] isg changed. It ig also ended when [A-B] #44
is pressed.

After +he monitoring operation is ended, the
original waveform data stored befaore the monitoring
ar'e returned +o the waveform memory.




{(8)

4.6 COPY

Autcmatic setting of DISPLAY

All DISPLAY Keys are autcmatically controllaed by

the MS71C{ ] in the following cases:

¢ When [COPY] #35 is pressed =--- The WRITE/STORE
group turns
OFF.
o When in fast sweep ——————=wm——- A1l DISPLAY keys
(Sweep time: 2 uWs/div turn CFF,

te 1 ms/div)

After the above operation is completed, the
DISPLAY is restored to its original state.

IR

Function

Copy #35 cutputs the display data on the CRT to

the specified plotter or printer.

Connecting a plotter or printer

A specified plotter or printer can be connected
to the MS710{ ] directly by using cne of the two

interfaces below:

o GP~IB
o Parallel interface

Simply use the special cables to connect the
plotter or printer. Controllers are not needed.



However, the following switches must he pre-get:

c MST710[ ]

Set the GP-IB address switch on the rear

panel as follows:

S NEEEEREY . E
S
R

0 C: Printar

C 1l: Plotter I

1 0: Plotear r: {See paragraph 4.5 (5))

R Plotter IIz
This determines the MST71C[ ] address
when G2-I3 is used; i+ has nothing
o do with the copy creration.

TALK ONLY e Copving creration wvia GP=IB =--—=1 (ON)

Parallel interface =—e-—wm———me_ o (CFF)

0 Plotter/printer (Operation by GP-IB)

Set the GP-IB address switch of the plotter
to LISTEN ONLY.

When the GP-IB ig usad, the MS710[ | must be
set to TALK ONLY and the plotter and printer
set to LISTEN ONLY.

If the connections are correct, copying is
immediately started when the [COPY] key $£35
is pressed. If the connection or switch
settings on the rear panel of the MS716! ]
are iﬁcorrect, an audible alarm will sound.
To stop copying, press the [COPY] key #35
again. TIf the plotter or printer has '
buffers, copying continues until the buffer

is empty.

20
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{3) Copying in fast sweep
Waveform data is not copiled in fast sweep.

(Sweep time: 2 us/div to 1 ms/div)

(4) Data output in copies

In the copy operation, the displayed image data
are cutput. However, 1f [SHIFT] #19 has been pressed
before [COPY] #35 is pressed, only the displaved
waveform data and graticule are ocutput. Whan the
memory list is displayed, the list displayed at that

time is output.

{5} ©Notes on using the plctter

When ocutputiing at the plotter, different pens

are used for each of the following:

Scale and measuring parameter
Waveform data A

Waveform data B

Waveform subtraction result A-B

o © 0O 0O

The necessary pens should be ready for use. The

memory list is output in only cne color.

{8) Printer and plotter

The MS710[ 1 can output directly tc the

following printers and plotters:

Printer: Anritsu DPR7713A
Epscn . RP~80, cthers

Plotter I: Anritsu DPL7716A
Graphtec FP5301
Ma*sushita VP-6803A/6804A




Plotter II: Graphtec DA6000 MIPLOT Jr.

Graphtec MP1000 MIPLOT II
Graphtec MP2000 MIPLOT III
Graphtec DA8400 Servoplotr
Matsusghita VP-£801B
Matsushita VP-46802Aa
Hitachi 671-10
Hitachi £§71-20

Plotter 1II: Hewlett Packard 9872C
Hewlett Packard C7470a
Hewlett Packard 74754

Or other HP-GL compatible plotters

MEMORY

(1)

(2)

MEMORY 3 LagtsTa
Save RECALL

Function

Up tc 10 sets of panel settings can bhe saved
and/or racalled.

Specification of memory numbers

A memory list is displayed when [(SAVE] #34
or [RECALL] $33 is pressed. The memory lis:
indicates the contents of the memories storing
Up to 10 setting conditions. When 1 ®c § or -1
to -9 is pressed at SAVE, or 0 to 9 at RECALL,
saving/ciearing at SAVE or recalling at RECALL
is done for the memory corresponding to =ach
number. When the values are input, the screen
returns to the spectrum display at the saved or
recalled condition.



{3)

(4)

{3)

{6)

T et

Changing pages of the memory list

Only 5 memory lists can be displayed on the
CRT at one time. To display ths remaining five,
prass the [SHIFT] key #19. Each group of five
pages can be displayed alternately by pressing

the [SHIFT] key #£19.

Copyving the memory list

When [COPY] #35 is pressed while the memory
list is displayed, a copy of the list will be

cutput at the printer or plotter.

Memory 0

Each time one sweep ends, the measuring
parameters at that time are automatically
written in memory 0 without any kKey operation.
Therefore, even if the powar 18 turned off
during use, the condition pricr to power off can
be recalled by pressing [RECALL] #33 [0].

The recalled contents are not written in memory

0 until ancther key operation is made.

SAVE

The panel setting conditions at that time
are written to memory. They are written to the
memory number corresponding to the input value.
Since the write operation is terminated when the
number key 1s pressed, be sure that the number

to be writkten is correct.

When the minus (-) key is pressed before
the numeric value isg input, it ¢clears (CLEAR
cperation) the contents of the memory indicated

by the memory number.



(7} RECALL
This recalls the panel setting conditions
stored in the memories and resets +tpe conditions,
The operation is completed when a number key is

pressed.

When a number which is not saved is
specified by RECALL #33, the setting conditions
remain unchanged and the error message "NOT
SAVED" is displayed.
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COUPLED FUNCTION
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Resolution bandwidth (RES BW)

(1)

(2)

(3)

(4)

(3)

Function

Selects the IF filter bandwidth (6 4B width).

Setting range

109 Kz, 300 Hz, 1 kHz, 3 kHz, 10 kHz, 30 kH=z,
100 kEz, 300 kEz, 1 MEz, 3 MHz

RES BW and SWEEP TIME

When reading two adjacent signals, the freguency
resolution can be increased by reducing the RES BW.
As the band is reduced, the sweep time must be
increased in inverse proporticn to the sqguare of the
RES BW. When the RES BW value is reduced by 50%, the

SWEEP TIME must be increased four fold.

AUTO
Sets the most appropriate value correspending to

the current fregquency span. Normally, the RES BW
should he set to AUTO.

AUTO auntomatic cancellation

If the SPAN becomes zerc during AUTC, it
automatically changes to the manual operation mode.
Therefore, set the RES BW to the value required Zfor

measurement.
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Setting values during AUTO

FREQ SPAN/DIV RES BW
I kHz 160 Hz
2 kHz to 5 kHz 300 Hz
& kHz to 20 kH:z 1 kHz
21 kHz to 50 kHz 3 kHz
51 kEz to 200 kHz 1t kHz
0.21 MHzZ to 1 MHz 30 kHz
1.01 MHz to 5 MHz 100 kHz
5.1 MHz +o 20 MHz 300 kHz
21 MHEZz to 100 MHz 1 MHEZ
z 101 MHz 3 MHz

4.8.2 Video bandwidth (VIDEQO BW)

(1}

(3)

Function

Selects the video filter bandwidth. When the

VIDEO BW is reduced, the noise is averaged.

Setting range

1 Hz, 3 Ez, 10 Hz, 30 Hz, 100 Hz, 300 Bz, 1 kHz,
3 kHz, 10 kZz, 30 kHz, 100 kHz, 300 kHz, 1 MHz, and
3 MHz

Video BW and SWEEP TIME

When the input signal level is close to the
average noise, signal measurement is made easier by
averaging the noise with a reduced VIDED BW. EHowever,
as the bandwidth is reduced, the sweep time must be
increased in inverse propertion to the VIDEO BW. TIf
the VIDEO BW is reduced by 50%, the SWEEP TIME must be
doubled. '
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(4} AUTO

Sets the most appropriate value corresponding
the current SWEEP TIME and RES BW. Normally, the
VIDEQ BW should be set to AUTO.

RES BW

100 Hz
300 Hz
1 kHz

3 kHz
10 kH=z
30 kHz
100 kHz
300 kHz
1 MHZ

4.9.3 SWEEREP TIME
{1} Function

Selects the

{2} Setting rangs
When the span 1s

2 ms/div to
{Can be set

For zero span:

(3} Setting values during AUTO

VIDEO BW

300 Hz
1 kHz

3 kHz
10 kHz
30 kHz
100 kHz
300 kHz
1 MHZz

3 MHz

sweep time per diviszion.

not zero:

10 s/div
in 1 ms steps).

2 us/div to 10 s/div
{2 us to 1 ms: Can be get in 1 Us steps

> 2 ms: Can be set in 1 ms step).

te



{3)

{4)

(3}

Setting restrictions

The sweep time can be set only in the center-span
setting mode and in the start-stop setting mode with
span £2 GHz; it cannot be set in start-stop setting
mode with span >2 GHz. When the FREQUENCY is set at
the start-stop mode with span >2 GHz, the sweep time
is always AUTO and *#%*%%** g ig displayed. The value
of the sweep time at AUTO is determined according to
the values of SPAN #14, RES BW #29, and VIDEO RW #28.

Digital memorv restrictions

When the sweep time is in the fast sweep mode
from 2 uUs/div to 1 ms/div, the digital memory for
display cannot be used. Therefcre, for such a sweep
time, the trace is displayed directly on the CRT
bypassing the memery. The entire status of the
DISFLAY kev #43 1s then turned off automatically.

AUTO and UNCAL

When the sweep time is in AUTO, the fastest
sweep time that does not produce lavel errors is
performed. The sweep time, however, is not se: o

lesg than 10 ms/div.

When the entire trace of the signal is needed
immediately, a faster sweep than the value set by AUTO
can be performed by manual operation. However, if
UNCAL is displayed on the CRT, it indicates that the

freguency and level include errors.

Toc obtain a correct trace free from errors, use a

range where UNCAL is not displayed.
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Input attenuvation (INPUT ATT)

{1)

(2}

{3)

{4)

(3)

(6)

Function

Sets the attenuation of the input attenuvator.

Setting range

o, 10, 20, 30, 40, 59, 60, and 70 (d&B)

Restrictions on settings

The setting range of the input attenuation wvalue
is limited by the value of the REFERENCE LEVEL #11.
When data that cannot be set are input, the MS71C¢[ ]
scunds an audible alarm and changes the input data
auvtomatically to the upper or lower limit value
allowed for the setting. {(See paragraph 4.2.2(2))

Internal circuitry protection

Settings between 10 dB and 70 dB can be made in
10 4B steps, using data knecb #23. However, (¢ dB
cannot be set using data kneb $#23. This is tco protect
+he internal circuitry from damage by mis-setting to

0 dB. Enter {07 [dB] by number and unit keys for a
0 dB setting.

AUTO

When the INPUT ATT is set to AUTO, the input
attenuation value is set so that the maximum input
level at the mixer due to the reference level is the

highest level at which distortion doces not occur.

(See paragraph 4.2.2.(2))

External Mixer Bands

When an external mixer is used, the input
attaenuator is set to 0 dB automatically and cannot ke

changed manually.



(2}

(3)

(4)

{(3)

TRIGGER
23
i
i—-—--——~ SWEEP TRIGGER ——m
O v T LEVEL
3&\_ PUN L____g VIDEO % ©
4:7 #43 -44 "‘4 -'-’-:6 #47
Function

Determines any one of five sweep trigger modes.

(SINGLE] #42

A single sweep is made each time the key is
pressed. However, this doces not function in +he fast

sweep made (sweep time: 2 Us/div tc 1 ms/div.)

FREE RUN occurs when this key is pressed during
the fast sweep made.
[FREZ RUN] £41

A sweep is repeated each time it ends by an

internal timer setting.

[LINE] $#40

A sweep is made synchronously with the ac line

freguency.

{VIDEO] #39

When a signal exceeding a preset level is
received, the MS710[ ] is triggered and starts
sweeping. The preset level can be adjusted using the
LEVEL knob #37 on the right side of the SWEEP TRIGGER

kavs.

[EXT] 438

The sweep is triggered by an external signal.
The threshold wvoltage of the external trigger signal
can be varied using the LEVEL knob £37 (+0.5 +o +5 V.
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4.10

4.10.

PRESELECTOR PEAKING

1 Manual peaking

PRESELECTOR
PEAK

65"””##50

The PRESELECTOR PEAK knob #50 is used to fine adijust
the tracking preselector tuned freguency in the 1.7 GHz to
23 GHz band. WNormally, if the mark on the kneb is in the
range of the »w mark, good tracking characteristics.ara
obtained, When it is necessary to read the signal level
more accurately, make a £finer adjustment so that the signal

level displayed on the CRT 1s as high as possible,

.2 Automatic peaking

The preselector is automatically tuned for the maximum
response,

This tuning operation i1s only effective in the 1.7 G
to 23 GHz band and <50 MHz/div span.

Operation is started by pressing the [START] #6 key
when the ghif+ LED is 1it and SHIFT FUNCTION LIST is
displayed by pressing the [SHIFT] £13 key.

When no marker is displayed, tuning is performed for
the highest level signal on the screen. When the marker is

displayed, tuning is performed at the marker fregquency.’

When operation starts, input from keys is not accepted .

until the end of the  tuning operation.

When the tuning operation starts, the MS?iG[ ]
autcmatically makes the necessary settings for SPAN 0 Hz
and RBW 3 MHz. Howewver, at the end of the cperation, the

settings are returned to their original state.



Fig. 4~5 Preselector Auto Tuning

Note:

During operation, the preselector tuning Process is
displayed cn the CRT.

At this time, if the reference level is za+ to a2 low
value, depending on the conditions, the peak data may
exceed the upper limit of +he screen.

If the upper limit is exceeded, the level conditions
must be reset so that +he peak value is on the screen.

4.11 SCALE INTENSITY
SCALE
INTENSITY

C)~—~%52

The SCALE INTENSITY knob £#52 changes the intensity of
the scale and measurement parameters displayed on #he CRT.'
Normally, the intensity is adjusted for the optimum
reading in the range Bf % mark. If reading the data ig
difficult because the spectrum is on the scale line, lower
the scale intensity to make reading sasier.



{a) Half-Screen SEIFT 1 (Initial)

FEEFIRIMNGE CHELK
Fo ramsedte ses g
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(b) EHalf-Screen SHIFT 2 (after [>>] is pressed)

Fig. 3-18 CRT Displays



| KR FUNCTIOR LIST

Fig. 4-6 MARKER FUNCTION list

{1) Marker waveform data display

The data for only one waveform, A or B can be

displayed by the marker.

The waveform data which will be displayed by the
marker conform to the following rules:

. When both waveforms A and B are displaved, the
marker corresponding to the waveform whose readout

is performed last will be displayed.

. When only one waveform is being displayed, the
marker for that waveform will be displaved.

. When neither waveform is displayed, no marker will
be displayed.

(2) Title line restrictions

During marker display, the number of displayed
characters for the title is limited. This is because
the frequency and level display of the marker use the
same line as the title display. When no marker is
displayed, a title of up to 48 characters can be
input. However, when *he marker is displaved, title

input is limited to 20 charactesrs.
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(3) Marker restricticns

When no waveZzorm is displayed on the screen, or
the MS710{ ] is s== to zero frequancy span, marker
operation is not zerformed. If all the readouts are
turned off or the Zrequency span 1s set to zero
during marker operation, the marker disappears from

the screen.

4.13.2 Normal marker [MARR=R] + [CENTER FREQ!

{1} Functicon

A vertical lize appears on the CRT as the
marker. The frecuency and level at the point at
which the marker and waveform intersect are displaved

numerically at the top cof the CRT.
(2) Start of normal marker ogeration

Cperaticn is started by pressing the [CENTER FREQ]
#4 key when the MaRKER FUNCTION LIST is displayed by

pressing the [MARTZR] #20 key. However, this

cperation is neot =zctuated when nc waveform is
displayed or when the frequency span is set to zero,.




{3)

{5)

Setting range The marker frequency can be

set with the numeric kevs

Same as center or the data knob.
frequency The minimum setting resolution
setting range. for the MARKER is 1/500 of

the total sweep width.

Mg 5@ 1S AT RS C RS JRENR VBN MBS SMP 133 ATTindiss

(a) {b}
Fig. 4-7 Normal Marker

Marker pesition

When the Normal Marker function is actuated for
the first time after the power is turned on, the
marker appears at the center of the SCreen. When the
[MARKER] #20 + [CENTER FREQ] &4 keys are pressed
thereafter, the marker appears at the position where
it was beforeﬁthe marker is turned off,

Marker frequency and level resolution

The marker frequency display resolution is 1/50
of the span/div (21 kEz}). The level display

resclution is 1/100 of one division of the vertical
scale.
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4.13.3

(L)

(2)

Delta marker [MARKER] + {FRE(Q SPAN/DIV]

Function

Two vertical lines appear on the CRT as the
markers. The frequency and level differences between
the two points at which these markers intersect the
waveform are displaved numerically on the top line of
the CRT.

Start of delta marker operation

When the [FREQ SPAN/DIV] #5 kev is pressed when
+he MARKER FUNCTION LIST is displayed by pressing the
IMARKER] #20 kev, operation starts. However, this
operation is not actuated when no waveform is

displayed or when the frequency span 1s set to zearo.

(a) (b)



(3)

(4)

(5)

Reference marker and active marker

1f delta marker Operation ig actuated, two
markers are displayed.. Each of these markers ig set
as described in (5}, 7The marker which becomes the
reference for reading ig called the reference markexr,
The reference Mmarker cannes be moved during delta

Cperation. fThe deviation from the reference marker
is read by using thig active marker,

> 2.1 GHz/div 40 Muyz 10 MHz
2.00 to 0.21 GHz/div 4 MHz I MHZ
200 to 21 MHEz/div  4q9 kHz 100 kg2
20.0 to 2.1 MHz/div 40 kHz - 10 kHz
2.00 to 0.21 MEZ/qiy 4 kHz 1 kHz
200 to 21 kHz/div 400 g2 100 Hs
20 to 1 kHz/div 20 gz 10 gz

Marker pPosition

are pressed, the reference marker ang active marker
are displayed in two ways,
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(6)

4.13.4
{1

a) Before the

keys are pressed, 1f the normal marker

was displayed, the reference marker and active

marker are superimposed over each other and

displayed. Therefore, it appears as 1f only one

line is &isplaved on the screen.

Before the keys are pressed, 1f other than the

normal marker was displayed, the two markers

appear where the delta markers were before they

were turned off.

Marker fregquency and level resclution

The display resolution of the frequency
difference between the two markers 1s the same as the
minimum setting of the setting range. The level

display resolution is 1/100 of one division of the

vertical scale.

Peak marker [MARKER] + [REFERENCE LEVEL]

Function
The marker is placed at the peak level on the

A+ the same time, fregquency and lavel at

screen.
This always displays

that position are displayed.
the peak value, even when the signal is moved.

Start of peak marker operation
Operation is started by pressing the [RE?ERENCE
LEVEL] $11 kev when the MARKER FUNCTION LIST is

displayed by pressing the [MARKER] #20 key.
this operation is not actuated when no waveform is

displayed or when the frequency span is set to zero. -

Eowever,

- -



{3)

Peak marker operation

Marker data cannot be input for the peak marker,

This is because the peak value is always displayed.
This operation is continued until ancther marker is
used or the marker is turned off,

Fig. 4-9 peak Marker

4.13.5 Marker - center [MARXER] + [PEAK - CTR]

(1)

(2)

FPunction

The reference marker frequency is set as the
center frequency.

Start of "marker + center” Operation

Operation is started by Pressing the [PEAX -
CTR] #12 keys when the MARKER FUNCTION LIST is
displayed by Pressing the [MARKER] #20 key. However,

this operatien 1s not actuated when no marker
displayed.

is

One "marker + center® ceperation is completed
each time the keys are pressed.
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4,13.8 Marker off [MARKER] + [0OFF]
{1} Function

The marker display is turned off.

{2) Marker off cperation

To step the usé of the marker function, press
the [OFF] #16 key when the MARKER FUNCTICN LIST is
displayed by pressing the [MARKER] #20 key. This
erases the marker display from the CRT and ends the

marker function. Operating the [OFF] %16 key withdut'
operating the [MARRER] #20 key i1s the same as usual
[OFF}. That is, marker data input setting is

inhikbited, but marker operation continues,

4.14 Display Memory

4,14,1 CGeneral

A maximum of nine display data items (trace, title,
measurement conditions) can be saved in the battery
backed-up display memory and saved data can be recalled on
the CRT by an operation combining the [SHIFT! key and a
- key in the COUPLED FUNCTICN key group.

The saved display data can be listed and the contents
can be checked in scanning mode.

4.14,2 Display data save: [SHIFT] + [RES BW] + [n]
{1) Function

Stores the data displayed on the CRT in the
digplay memory.
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Cperation

When the [SHIFT] key #19 is pressed and then the
(RES BW] key #29 is pPressed, the display memory list

is displayed as shown in Fig. 4-10.

BISFLAY MERORY LIST

GF 23 by
LA A

CAE. SN

4
- %0
7.
3.

Fig., 4-1¢ Pisplay Memory List

USED indication before a memory number indicatesg
that data has been Previcusly stored in that memory,
and the title attached to the data is displayed (see
No. 7 shown in Fig. 4-10).

One of the memory numbers 1 to 9 in which data
is to be stored in can be input using the ten key
pad. If g memory number that has already been used
is input, the Previcus contents are deletad and the
current data (trace data in which READOUT LED is ON)
displaved on the CRrT is stored.

When READO@T.A and B are hoth ON Oor OFF, save ig
not executed. The message "A OR RB?" ig displayed to
enquire whether TRACE a °r B is to be saved: restart
the initial operation by setting only the reguired
one to READOUT ON.
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Notes:

1. When "- and memeory number" is input tc a number
which has a USED indication, the memory

contents are deleted and become blank.

2. When only the measurement conditions are stored
without reguiring the trace data and title, use

the memory function (see paragraph 4.7 Memory).

4.14.3 Display data recall: [SHIFT] + [VIDEQC BW] + I[n]
(1) Function

Reads the display data stored in the display

memory and displays it on the CRT.

{2} COperation

When +the [SHIFPT] key #19 is pressed and then
the [(VIDEC BW] key #28 is pressed, the display memory
list 1s displaved as shown in Fig. 4~11. This
example shows that data is stored in the memcries 1
and 7.

Then, if one of the memory numbers 1 tc 8 to be
read is input using the ten key pad, the display data
saved in the specified memory is written in trace
memory B and TRACE B is autcmatically set te READOUT
ON. Thus the saved data is displayed on the CRT.

All DISPLAY #£43 functions are set to OFF except
READOUT B. '

43

b
t

CE




" CISFLAY MEMORY LIST

UFED .. B REFEREBCE
e

I

L GRL SIGHRL

Note:

When this recall is exacutad, the measurement cenditions
are modified into the read display memory contents ang

the conditions set before recall are not sawved,

If the original measurement conditions mus® be
reproduced, store them by using the memory function or

use the display memory scan (see paragraph 4.14.4) .

4.14.4 Display memory scan: (SHIFT] + [SWEEP TIME] + [n]

{1) Function

Displéys the data saved in the display memory on
the CRT. Unlike the recall described in paragraph
4.14.3, read data is only displayed temporarily on
the CRT. When the scan operation is completed, the
function returns to the original operation status.

This functicn is useful +o check the memory

contents and create hard copies.



(2)

Fig.

Operation

When the [SHIFT] key #1% is pressed and then the

o

it

[SWEEP TIME] key #27 1s pressed, the trace data
becomes blank as shown in Fig. 4-12 and "MEMCRY
SCAN:" is displayed. Then, if one ¢f the numerics 1
to 9 is keved in, the data stored in the correspond-
ing memory is displayed as shown in Fig. 4-13.

If the data is not saved in the specified memory,

"NOT SAVED" is indicated.

Press the [OFF] key #16 to ccmplete the memory
scan. As a result, the function returns to the

status before the scan coperation startad.

4-12 Memory Scan Fig. 4-13 Memory Scan

Fro13kamHy I

SOEAY Sa L N0

Fig. 4-14 Memory Scan
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4.14.5

(1)

Display data exchange: [SHIFT] + [INPUT ATTEN]

Function

Exchanges trace memory contents A and B. This
function is used to transfer the contents recallad in
trace memory B to trace memory A and invert the sign
cf the difference between A and B.

Cperation

When the [SHIFT] key #19 and then +he
[INPUT ATTEN] key #26 is pressed, exchange is
executed, If the WRITE LED of either trace mamory
A or B is ON, the data transferred to the ON side
is immediately overwritten by new contents.
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4.15

Using an External Mixer (MS710C/D)

The MS710C/D can be used with a 2- or 3~port external

mixer.

Read and follow the precautions so that the diodes

used in the external mixer are net damaged by static

electricity, excessive input power, etc.

Precautions:

1.

Use 3-pole power cords for the MS710C/D and a device
under test. If a 2-pole power cord or a 2-pole
adapter with a 3-pole plug is used, connect the
ground terminal on the rear cf the MS710C/D and the

ground terminal of the device.

First, connect a cable to the MS710C/D, then connect

the cable to the external mixer.

If a charged cable is used and‘connected to the
external mixer directly, diodes may be damaged
because the charged electricity will he discharged

through them.

The maximum input power of the external nixer depends
cn a external mixer used. (Tektronix 490 Series:

+20 dBm max.)

The maximum ihput.power of the local signal depends:
on the external mixer used. The MS710C/D local-
cscillator maximum output level is +13 dBm (+7 4Bm

min) .

If the MS710C/D local-oscillator output level exceeds
the maximum local input power ©f the external mixer,
the external mixer mav be damaged, so resad the mixer
specificaticns carefully. (The maximum local input
level of the Tektronix 490 Series is +15 dBm, so they
can be connected directly to the MS710C/D.)
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5. A +2.3 VvV, 217 mA limiter is located in the mixer bias
circuit of +the MS710C/D.
Bias is applied to the both Local Output and IF Input

ports at the same time (see Fig. 4-13). ? -------

When using an external mixer without bias, adjust the
mixer bias tc 0 before connecting the Mixer o the

MS710C/D (refer tc the measurement procedure),.

The Tektronix 49C Series bias is 3 V, 20 mA max, so

the diodes cannot be damaged by the bias circuit.

o o — Conssant-
47 T 220 voltage source
Volrage) _
é Limizer A A
I 2,3 ¥
- 2E " 7T 777
IZ INPUT ¢ +
H AL~ﬁ -
Lz
Iz TE
R Dipe |

LOCAL QUTRUT >

e
A——r
s

]

*

W

H

Lo

Fig. 4-15 MS710C/D External Mixer DC Bias Supply Circui
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4.15.1 Measurement procedure

Measurement Procsdure:
There are twc functicnal settings before connecting the
external mixer: Frequency band selection and BIAS, PORT,

and LOSS settings.
(1) Freguency band selection

When the [FREQ BAND] select key is pressed, a
list like that shown in Fig. 4-16 is displayed on the
CRT. When a numeral key is pressed in this state, a
frequency band is selected for the band corresponding
to the numeric kev. For example, when the numeric
(4] is pressed, the fregquency band is set to 26.5 to

40 GHz full span.

- W}“E-‘ 4.

If the [FREQ BAND] select kev is pressed again,
the same list as Fig. 4-16 is displaved:; however an

asterisk (*) appears at the left side of the number 4

v

{in this example).
This asterisk indicates that the MS710C/D
frequency band has been previocusly set to the 26.5

to 40 GHz kand.

v

i o

. IE.SRH— 406K

3@GH~— SQGHz -

-y i etatet]
S2GH2-== GHGH? -

W

PN
[ S A N ]

-
‘
-+
-
-

Cu e eK

Fig. 4-16 Frequency Band List
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BIAS, PORT, and LOSS settings

Figure 4-16 also lists the BI2S, PORT, and LOSS

set values,.

The meanings of these words are described

below.

{a}

(c)

RIAS

BIAS is the dc bias applied #o the external
mixer.

When using a mixer without bias, set BTAS +o 0.

Otherwise, set BIAS to a valus sc +that +he mixer
conversion loss is minimized; first, set BIAS to
0, then adjust to get the maximum spectrum leval

aZter the spectrum appears on the CRT.

A set BIAS value is a value represented by
percentage as £5 V (the voltage of the constant-

voltage source shown in Fig. 4-15) is +100%.
PORT

Port sets the number of external mixer ports,
Set the PORT number to 3 if a mixer with an
independent IF Output Port is used. For a mixer
with a common Local Input Port and IF Qutput
Port, set Port to 2. '

Accordingly, the MS710C/D is switched to. the
internal circuit that corresponds to the type
of set mixer.

3

Loss
Loss sets the mixer conversion loss.

The MS710C/D corrects the mixer conversion loss
by switching the internal IF AMP GAIN according
to the set value and displays the calibrated
level.

s it o U bbb e
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If these values dc not correspend to *he mixer

used, change them by using the SHIFT function.

When the {[SHIFT] kev is pressed, the SHIFT
FUNCTION LIST is displayed on the CRT (see Fig.
4~17) . To change the BIAS, press the [CENTER

FREQ] kevy.

Thereafter, turn the data knob so that "BTIAS: 0
is displayed on the CRT.

LOSS can be set similarly; however, at thisg
time, the value can also be entered using the

ten key pad.

Fig. 4-17 Shift Function List

Wnen SHIFT and STOP are pressed sequentially, PORT
is switched sequentially between 2 PORT and 3 PORT.

These settings are stored even when the power is
turned off, so they do not have to ke reset each time

the power is turned on.



{3) Connecticn

LOCAL ouTpUT

]
Lo T

Fig. 4~18 2-port Mixer Connection

S LOCAL CUTRUT
; ¥ INBPUT
o - d <0

- ? LOCAL INPUT
L pnl I
Lo
| :
i Fig. 4-19% 3-port Mixer Connection
i
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{4)

Measurement

After frequency band and mixer parameters have
been set, set the frequency range using [CENTER FREQ]
key and [SPAN/DIV] key or [START] ([STOP] keys, and
set the measurement level using [REFERENCE LEVEL]

key, as for the normal measurement procedure.

Since the REFERENCE LEVEL is corrected
automatically by entering the mixer conversion loss
correction value in advance, as previously described,
the signal level can be read directly from the value
displayed on the CRT even when an external mixer is
used. Moreover, the signal freguency and signal
level are alsc read with the marker as for the normal

frequency band.

However, when using a bias~reguired mixer, for
example, Tektronix 4%0 Series, adjust the bias so
that the signal level is highest on the CRT as
described in paragraph 4.15.1 (2).

Further, a false display cannot be avoided
because of the image and multiple responses of the
external mixer band. Therefore, check whether or not
a signal is the true signal by using the [MODE
CHANGE] key, as required. '

The Mixing mode* + or - is switched alternately
when the [MODE CHANGE] key is pressed. Only the
spectrum with position that does not change gach time
the mixing mode is switched is the true signal. The
current mixing mode is displayed at the top right

corner of the CRT.

_ Measurement conditions setting and measured
value reading like the above can also be remotely
controlled by the GP-IB.



* Mixing mode:

The harmonic-mixer fregquency~conversion basic

egquaticn is:

£ (F_ . : 3 tao 5 GHz; £__: 521.4 MHz)

Erf =nx £, % £ LO IF

| The mixing mode (harmonic-conversion mode) 1s
expressed by the combination of underlined n and +
in this equation. (ex. 10+, 16~

1 (5) Measurement Examples

Let's measure a 33 GHZ, =25 dBm signal, using a
26.5 to 40 GHz band external mixer as an example.

Figure 4-20 shows the 26.5 to 40 GHz full band
Sweep state after FREQ BAND No. 4 is set.

The true signal is displayed close to the left
of the center scale line; however, many false
displays are produced because of the multiple

response.

Fig. 4-20 26.5 to 40 GHz Band Initial Setting




When the {[MODE CHANGEZ] key is pressed, the

mixing mode is switched from 8- to 8+ as shown in

Fig. 4-21. I£f vou look closely, you will see that

the false sicnal displays other than the true singal
shift their display positions and levels.

However, with a wideband sweep like this,
shifts of

some
Zalse responses by MODE CHANGE is very

small and it is difficult to distinguish between

spectra. For example, the response displayed at the

right side of the 2nd scale line from the left in.

Fig. 4-20 appears to shiit very little even in Fig.
4-21,

Fig. 4-21 Display after MCDE CHANGE

-

In such a case, use of the marker functicn can
= be effective.




Figure 4-23 shows an example of MODE CHANGE
performed after the marker is set

{Fig. 4-22) to the
response near the 2nd scale line from the

left in the
8- mixing mode.

Though the shift of the false response on the
CRT bv this MODE CHANGE is smal

11, it 1s clearlv known
with the aid of the marker.

Tt 1s obvious that the spectrum disappears at

the former position by the marker level display
change from -27.4

i dBm to

-62.8 dBm.

Fig. 4-22 False Display Identification by Marker {a)

¥
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Fig.

4-23 False Display Identification by Marker (b)

Figure 4-24 shows the marker moved to a new
display position. From this, it can be seen that the
display position shifts to a 108 MHz higher position
and the display level alsc changes substantially
(=5.7 dB).

When the MODE CHANGE and marker functions are
used in this way, a signal identification at such a
wide-band sweep impossible with an'ordinary signal
identifier can be performed easily.

ey
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Fig. 4~24 ralse Display Identification by Marker (c)

Figures 4-25 and 4-26 show the display when the
marker (NORMAL MARKER} is placed on the true signal
and the MODE CHANGE is performed. These displays'
show that level differs very little (only 0.5 dB) and
each response is displayed at the same position
{frequency) even 1n the MODE CHANGE mcdsa.

Fig. 4-25 Signal Identification by Marker (a)
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It is easy tc identify the difference 1f the
marker intensity is decreased with the SCALE
INTENSITY knocb.

Thereafter, to observe the signal in more detail,
£ix the signal at the center by using the [MARKER]
and [PEARK + CTR] keys and narrcw the sweep width by
using the SPAN [\/] key.

Fig. 4-26 Signallxdentification‘by Marker (b)

Fiéures 4~27 and 4-28 show the shifﬁ of the
spectra by using MODE CHANGE when the SPAN is:
narrowed to 400 MHz/div. The shift of the false
signal is cbvicus and can be easily identified in
+his span width.




a)

ig. 4-28 MoDpE CHANGE
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The 33 GHz signal, expanded by using the SPAN
(V1] and (PEAK - CTR] Kevs, is shown in Fig. 4-29.
Since the REFERENCE LEVEL is calibrated by entering
the mixer conversion less (29 dB in this example)

beforehand, the signal level can be read directly

from the CRT.

Fig. 4~29 Signal Display in the Narrow Span

In this way, the MS710C/D can efficiently
measure spectra with an external mixer in the same

way as with the internal mixer.
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SECTION 5

GP-~-IB OPERATION

Section 5 explains the remote control functions of the

MS710{ ] using the GP-IB.

5.1

Cutline of GP-IB

The IEEE has specified the Generazl Purpose Interface

Bus (GP-IB) as the standard interface (IEEE-std 488-1978)#*

The feollowing functions are possible using the GP—IB:-

(1) The setting functions of the MS71C[ ] can be remctely
controlled by connecting it to a personal computar or
controller. Measured data can be transferred =o and
from the computer.

(2) Information on the CRT can be cutput to a specified
plotter or printer. (See paragraph 4.6).

Up to 15 devices can be connected Lo a GP-IZ systemn.
Even if the data transfer rates of the devices differ, data
among the required devices can be transferrad by address
specification and a three~wire handshake process.
Therefore, in combination with other measuring -
instruments, a more complicated measuring éystem can be
configured around the computer**,

* Although this interface is electrically compatible
with the standard interface specified by the
International Electrotechnical Commission {(IEC Pub
625), an adaptor is reguired for connection to _
devices with the IEC-specified standard interface,

because the connector is not the same.




** Details of +he GP-IB are given in a booklet
"Introduction to the GP~IB System"; it ig available
upon request from Anritsuy.

5.2 Interface Functions

i The MS710[ ] has the interface functions listed in
Table 5-1,

Table 5«1 MS710[ ] Interface Functions

SHI All functions of the source handshake

AHL All functions of the acceptor handshake

T5 Basic talker, serial poll, +alk only mode, and
talker release by My Listen Address (MLA)
(211 T functions)

L4 Basic listener, listener releass by My Talk
Address (MTA).
No listen only mode.

SRI All functions of serial poll

RL1 All functions of remote and local

RP0 No parallel poll function

DCI a1z functions of device clear

CC No controller function

5.3 Before Using GP-IB

(1} Address

AN A

Up to 15 devices can be connected using a single
GP-IB. To control the devices individually, each isg
given a unique number, which reépresents a GP-IRB
o address.







(2)

(3)

ADORESS
TALK ONLY 7 ey

ON

o (10300000

The rear panel of the MS710] has a switch,

]
illustrated in the drawing above, for setting
addresses. Settings are made by switches numbered
frem 1 to 5. ON and OFF corresponds to 1 and ¢ in

e

binary numbers.

]

If gwitches 1 and 2 are ON and the others are

¥

OFF, in binarv notation, they are 00011, and in
decimal notaticn, 3. Three 1s then the MS710{ ]
address code.

Up £0 31 numbers, from 0 to 30, can be used Zfor
the addéress, but number 31 (all switches from 1 to 5
ON}) cannot be used because it has & special meaning

(UNLISTEN or UNTALK} in the GP-IB system.

TALX ONLY

The TALK ONLY switch is used to set the MS710[ ]
in #he talker state without any specificaticn £rom
the controller. Turn on the switch when making hard
copies of the CRT image using a plotter or printer
connected with the GP-IB. Otherwise, leave the switch

OFF, (See paragraph 4.6.)

BUS RESET

After the system has been set up, use the
controller tc execute interface clear (IFC). This

resets the bus, and prevents unnecessary trouble.
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{4) Remote/lLocal function

The MS710¢ ) has al1 remote/local (RL) functions
including local leckous, Therefore, ensure that +he
remcte enable (REN) line is set "Trye" when program
data are sent g the Ms7107 ! for remote control.

5.4 Response to Pevice Clear ang Device Trigger

When the MS710[ ] receives a device clear (DCL) or a
selected device clear (SDC) command, it ig reset +o the

Same state as when Power is turned on. When it receives a

device trigger command, the Sweep being executed isg
Stopped, and the Sweep is re-~executad from the'beginning.

If i+ is in single trigger mode, only one Sweep 1s started.

5.5 Device Messages

5.5.1 Cutline

Cevice Aessages are units oL data with ctne meaning,
exchanged between devices of the System through +he GP-IB,

The MS710[ } is provided with device messages for
setting or readou= of setting values, and for I/C of
wavaeform datsa. Device messages are handled in the same
way as data input from the front panel manually,

(1) Data format

are classified into four types as shown in the

fellowing. ASCII codes (IS0 7-bit code) are used for
each datum.



Tyl |

deader + numeric data + unit

3

<

]
D
}-4

Type 2 Header + numeric data
Type 3 Header

Header + character string

TR )
3

s

Eeader: Up to three alphabetic characters

PPN SR e ﬁf.‘ﬁ‘llmmwﬁu‘!l“”vw'au;u
3
<
o}
0]
=N

arranged to correspond to the Zfront

panel keys.

Numeric data: Up to eight characters including
signs and decimal peints of signed
integers format or signed real number

format.
Unit: Indicates a unit of numeric data.
A prefix of a unit is acceptable.

Character
string: Up to 48 alphanumerics and symbols

(2) Acceptable units

For the first tvpe of data, when the input of the
unit is omitted from the message, the basic unit for
that header is assumed as the unit. When only G is
input instead of GHz, it is wvalid for GHz. Iﬁ cases
where the uni%t is in both upper and lower case as in
kHz, they ars all assumed to be the same; KEZ or KHz (

are acceptable in place of kHz.

i

Ly
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5.5.2

(3} Delimiter

A number of device messages can be transferred
consecutively by delimiting each message with a comma.
However, 1f the message is clearly delimited by the
header, the comma can be cmitted. Ak the end of a
series of messages, an END message must be added bv a
line feed (LF) code or by an eni or identify (EOCI)
line. Since some controllers add these codes
automatically, refer to the controller manual.

Device messages and measurement conditiens

Device messages (program data) for remote control of
the MS716[ ] are listed in Table 5-2, When the MS710[ ] is
specified as the listener, and data are sant in the formats
given, all functions of the MS710[ ] can be placed under
remcte control. The device messages used by the controller
for readeut ¢f the MS710[ | setting conditions are given in
Table 5-3. After the controller has sent the specified
data shown con the left (program data with an 0 for OUT
added to each header) to the MS710{ 1, the controller can
obtain the required setting information by specifying
itself as the listener and the MS710[ ] as the talker.



(1) Messages used for setting measurement cenditions

-

Table 5-2 Device Messages List I

BN AR Rt s A A S b S P SO AT e R

Header Setting Contents Input Format Basic Unit

CF CENTER FREQUENCY CF n u Bz
ii sP FREQ SPAN SF n u Hz
% Fa START FREQ FA n u Hz

FB STCP FREQ FB n u Hz

RL REFERENCE LEVEL RL n u dBm

BW RES BW BW n u Hz

VB VIDEQ BW VB n u Hz

ST SWEEF TIME ST n u 8

AT INPUT ATTEN AT n o u drB

sV SAVE gV n

RC RECALL RC n

LG LOG LG n u éB

LN LIN LN

BA FREQ BAND 1.7G-23G B2

EB FREQ BAND 100K ~2G BB

BC FREQ BAND 1OR-30M BC

BD FREQ BAND 18G~26.5G BD

BE FREQ BAND 22G-33G BE

BFE FREQ BAND 26.5G-40G BF

BG FREQ BAND 40G-60G BG

BH FREQ BAND 6&0G~90G BH

n: Numeric data
v: Unit
c: Character data

oL HER



Table 5-2 (Continued)

Headex Setting Contants Input Format Basic Unit
81 FREQ BAND S0G-140G 3T
PC PEAK + CTR PC
LS (SIGNAL SEARCH) LS
RS (SIGNAL SEARCH) RS
T TITLE TI ¢
AR AUTO RES BW AR
Av AUTO VIDEO BW av
AS AUTO SWEEP TIME AS
AT AUTO INPUT ATTEN Ar
TS TRIGGER SINGLE TS
TF TRIGGER FREE RUN TF
TL TRIGGER LINE L
™v TRIGGER VIDEO v
TE TRIGGER EXT TE
WA WRITE & WA n
WB WRITE B WB n
RA READOUT A RA n
RB READOUT B RE n
AB a-B AB n
cp copy cp
su seaw UP A su
sD SPAN pown Y/ SD

n: Numeric data

u: Unit

¢: Character data

5-8
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Table 5-2 (Continued)
Header Setting Centents Input Format Basic Unit
op PRESELECTOR PEAX PP
RO SERVICE REQUEST ON/COFF RC n
i NM NORMAL MARKER NM nou Hz
DM DELTA MARKER DM n u Bz
oM DEAK MARKER PM
MC MARKER + CEINTZR MC
MO MARKER OFF MO
MA MARKER ON MEMORY 2 MA
M2 MARKER ON MEMORY B MB
MM MIXING MODE MINUS MM
¥p MIXING MCDE PLUS MP
X3 EXTERNAL MIXER BIAS ¥B n
XL EXTERNAL MIXZR LOSS XL nou dz
X7 EXTERNAL MIXER 2/3 PORT XP =»n |
DS SAVE DISPLAY DATA DS n ]
‘DR RECALL DISPLAY DATA DR n
oo SCAN DISPLAY DATA DQ n -
DX EXCHANGE DATA A_3B DX - |

n: Numeric data
u: Unit
¢: Character data
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”’? (2) Messages used for readous of measurement ceonditions
| TaZle 5-3 Device Messages List IT

s

B Cutput

e Specifying Cutput Contantsg Output Format
; Data

CCF CENTER FREQUENCY CF n u

CsP FREQ 22aN SP n u

OFRn START TREQ FA n u

QFB STOP T2EQ FBE n u

ORL REFERENCE LEVEL RL n u

QsC SCALE LG nu or M

oBW RES BW BW n 1

ova VIDEQ 3w VB n u

CSsT SWEE? TIME ET n u

QAT INPUT ATTENUATION AT n u

ORCn Condition setting memory Cutput character strings
delimiting sach functian
using a comma

OTXn Character informaticn on CRT Character string on CRT

OMn MARKER INDICATION ] M n u

OHM HARMONIC MCDE HM n

QXB EXTERNAL MIXER BIAS XB n

CXL EXTERNAL MIXER LOSS XL n u

OXP EXTERNAL MIXER 2/3 PORT XF n

n: Numeric data

u: Unit
CR and LF codes ares added *+o5 the end of each output data, and
when an LF code iz issued, an END message by EOI line is sent

simultaneously.




5.5.3 Device messages for waveform memeory information

CRT Display Coordinates

g, 8cc 509, 8G90

Y-axis

g, 0 . 50¢, ©
X-axis d

Within the graticules range, there are a total of 501
X-axis values (0 to 500; 50 points per division) and 801
v-axis values (0 te B800; 100 points per division}.

v-axis over-range is available up to 999.

Programming data including the header "TA"
corresponds to waveform memory A and the data including.

the header "TB" corresponds to waveform memory B..




(1)

{2)

T
Message: %; X-data, Y-data

This is used to send the waveform data to the
MS710{ ] from a computer, point by point. X- and
¥Y-data locate the herizontal and vertical position
the CRT, respectively. Each data format consists ¢

3 digits frem 0 +o 9.

Example: TA 320, 488

LTA
Message: LT3R Y-data, Xlwdata, Xzﬁdata
This is used to write a horizontal line on the
CRT at the wvertical pesition of the Y-data and the
horizontal position from L,~data to Xz—data.
Each data feormat consists of 3 digits from 0 ¢o g.

This is convenient for writing a horizental
line, such as a specification line, on the CRT
guickly.

Example: LTB 410, 100, 400

410
b4 } |
I !

Xl ;{2

100 400

wn
1

12



T
(3) Message: ;g Y-data 0, Y-data 1,
- Y~data 2, =m=mm———

M

This is used to send all the seguential Y data
from X=0 to X=500, to the waveform memcry. Each
¥-data format is a 3-digit decimal. IZ the numker of
vY-data are less than 501, the data are valid as the

first number of data from X=0(,

Data address X 0 1 2 3 4 5 f mmm—————— 437 498 4%% 300
- v V. ¥ Y. Y eemmoeec—ca. v
bata T Y Yy Y3 Yyt Y Y427 Y408 Y409 Y500
OTA

(4) Message: .. (,) format specification
- {,) data point specification

This messages is used to specify the output data
format which are sent to the listener cr contrcocller

when the MS710[ ] is the talker.

Format specification:
Alphabet O plus one digit number; On (n = 1 to 3)

0l: Sends the numeric value of ¥Y-axis from 0 to 800,
which indicates the data position, as a 3-digit

deciam]l numerals format.

02: Sends the same value as Cl in a 2-bvte binary
format (in order of high-order to low=~crder).

03: Sends the ¥ data in dBm units.

Zrror if LOG scale is not being used. When PK
is specified, the horizontal axis data is a

3-digit decimal.
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Pata point specification:

Pn:  {(n=0 to 500)
Sends the n-th data of the 501 points on the

X-axis,

AL: Sends all the data of the 501 peints in order on

the X-axis.

PK: Sends the X=-axis (point) and Y-axis {(data)
positions of the highest data.

Example:

REFERENCE LEVEL =10 &Bp

SCALE LOG 10 dB/div

(=10 d=m) 800
(=20 &Bm) 700

Trace data
on Memory A

(=70 &3m} 200

Q 123 25¢ 360

14
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Assuming the above measurement ceonditions and wavelorm:

Cutput Data Format

2 0, 0 CR LF if 0TA, 01, P1253
{(E0I)
00, ,C8 if OTa, 02, Pl2s
(ECIL)
ot 7 8y 00 CRy O LE, if OTA, 03, .P125
{EQI)
i'-‘JisiiOrL_;:__l;“uAuzj!GH hd HOUOHCRJ!LFz lf OTA! OB! PK
{EOI} '
IlHOI!OH_’jI‘l;_E_leJI’l!‘!lOH}'l’ . if 0TA, Ol, AL

5.6 Service Reguests
The MS710{ ! sends a service reguest message and
requests serial polls from the controller in the Zoll
cagses. The cause of the service request can be coenfirmed
by reading the status byte.
1. When the program data received through the GP-IB are

inappropriate.

2.  When a single sweep started by TS or device trigger
in the TRIGGER SINGLE mode is completed and data are

ready for output.
3. When a hard copy 1s completed.

4. When the device is operating abnormally.

(Checked by the self-test routine.)

Note:

The service recquest function can be switched ON and OFF.
The initial state after power on is CFF. Thus, <O
anable this fun

ct
sent to the MS710({

ion, the program code "RQL" must be
] beforehand. See paragraph 3.7.10(4).
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Each bit of the status byte has the following
meaning:

MSE LSB
Brt 178 5 4 3 2 1 0
Data |0 0
L—" (1]

Program data inagpropriate

{1l] Setting condition inappropriat

& and
and measurements not guarantesd

| {1} During haxd copy

More than one sweep for set measursment
coenditions completed and data rsady for
cutput

-

Abnermality detzctad

{1l Service reguested

5.7 GP-IB Operaticon Examples

The programs in the following examples are written in
the BASIC language used by the Perscnal Technical Computer
Packet ITI/IIIs.

In the Packet III/IIIs, data messages can be sent to
each device using the fellewing commands:
WRITE @101: "CF4GHZ"

Device message

Device address

GP~IB port select code



In the above example, character-string data CrdGHz is
sent to the device whose address has been specified as 1
{in all examples in this section, rthe MS8710[ ] address 1is

assumed to be 1).
To read the data from each device, execute

READ ©101: AS

§
£
:
i

The data sent from the device whose address is 1 are

written in the string variable, AS.

5.7.1 FREQUENCY #1 device messages

(1) FREQ BAND 1.7 G - 23 G
Band selection w=m=——-—- BA

{2) FREQ BAND 100K - 2G
Band salection —=—=——==- BB

{3) FREQ RAND 10K - 30M (MS710C only)
Band selection —==—wm-- BC

When these three codes are sent to the Ms710[ 1, all
measurement parameters are initialized in that band as if
the front panel keys had been pressed. An example is

given below:
WRITE @101: "BA"
This indicates that the 1.7 to 23 GHz freguency band
ig initialized.
(&) CENTER FREQUENCY

Data gsetting -——m=—-— CF Numeric data Unit
Data reading --—- COCF

-17
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{5} spaN

Data setting m=-—--- SP Numeric unit
SU (span up f§ )

; SD (span down %ﬁ )
; Data reading =--- (CSP

f
E

- (6) START
£ Data setting ===——- FA Numeric data Urit
4§ Data reading --- OFA
(7) STOP
Data setting =—=—=-w- FB Numeric data Unit

Data reading ~-- OFB

The units can use both upper and lower case

characters.

All these codes can be used irn the same way, for
example, to set the CENTER FREQUENCY to 12.345 GHz,

execute:

WRITE @1iCl: "CF12.345GHz"

fter execution of the above command, when

WRITE €101: "oCy"
READ @101: A3

are executed, the CENTER FREQUENCY data are written in thé
string variakble A$ as character~string "CF12.345 GHz".

5.7.2 LEVEL #8 device messages
(1) REFERENCE LEVEL

Data setting ---- RL Numeric data Unit
Data reading =-=-- ORL

The REFERENCE LEVEL unit is dBm and can be written
eilther as "DBM", "dBm" or "dbm". It can also be cmitted.
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T set the REFERENCE LEVEL to ~12 dBm, executs
WRITE €101: YRL-12DBM"”
When the REFERENCE LEVEL is -~12 dBm, and

WRITE €101: "ORL"

READ g@101: AS
are executed, the contents of the REFERENCE LEVEL are
written in the string variable A$ as character-siring

"RL-12DBM".

{2) Selection of the LOG/LIN scale

Data setting --- LG Numeric data Unit / LN
Data reading --- 0SC
When a LOG scale is used, 10/5/2/1 can be selectad as
the four numeric data. Upper and lower case charzcters in
+ke unit are not differentiated., When a LINEAR sczle is

used, the numeric data and units are not reguired. To

confirm the state when the scale is set in LINEAR,

axecute
WRITE @101: "OsC"

READ &10l1l: A3
"IN", indicating the LINEAR scale, should then be in
A$l

5.7.3 SIGNAL SEARCE device messages

Message: PC (PEAXK =» CTR)

s (L)
RS (D)
pc (PEAR - CTR). LS (£), and RS (») operate each
time their codes are sent, for example, to perform the

PEAK + CTR cperation, execute

WRITE @I1Cl: "pC"
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When PEAK - CTR is to be performed consecutively,

ensure that the timing is adjusted so that the next

operation can be executed after the previous one isg

completad,

DISPLAY #43 device messages

Message: WAQ
WAL
WAZ
WA3

WBO
WB1
WRB2
WBE3

RAO
RAL

REO
REBI

ABOQ
AB1
AB2
AB3

(WRITE A OQFF)
(WRITE A NORMAL)
{(WRITE A MAYX EOLD)
(WRITE A AVERAGE)
{(WRITE B OFF)
(WRITE B NORMAL)
(WRITE B MAX ECLD)
(WRITE B AVERAGE)
(READOUT A OFF)
{READOUT A ON}
(READOUT B OFF)
(READOUT B ON)
(A=-B OFF)

(A~B REF LINE TOP)
(A-B REF LINE MID)
(A-B REF LINE BTM)

To change writing to and displav of memory A to

writing to and display of memocry B in the NCRMAL mode, .

execute

WRITE @101: "RA0, WBL"

In the same way as inputting from the kevboard, the
WBl1 command turns READOUT B on automatically; i+ is not

necessary to add "RB1",
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CoPY #35 device messages

Message: CP

When a COPY operation is to be executed by this
command, the MS710{ ] and the printer or plotter must be
connected by the parallel interface. If the printer and
plotter are connected by the GP~IB containing a
controller, thevy will not operate because the MS710[ ]
must be in TALX ONLY to ocutput at the printer or plotter

by GP-IB. However, when the MS7I0[ ] is in TALX ONLY, It

cannot receive data from the contrcller.

5.7.6 MEMORY #32 device messages

Message: SVn {SAVE n = 1 tc 9)
RCn (RECALL n = 0 to 9)
ORCn (Information on condition setting
memory n = § to 9)
The information on the condition setting memory is
output as follows:

WRITE ©@101: TORCL™
READ @101: AS

When these are exescuted, the contents of memory 1 are

written to AS$, which must have an area sufficient for 25¢C

characters. The length of the input character-string

depends con the set values. See paragraph 5.8 for data

format.

.7 COUPLED FUNCTION #24 device messages

{l} RES BW
Data setting --- BW Numeric data Unit

Data reading —-- OBW
AUTO setting =--- AR

The numeric data must be in steps of 1, 3, and 1o.

5-21
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(2) VIDEO BW
Data setting —-=- VB Numeric data Unit
Data reading =--- QVB
AUTO setting =-—-=- AV

P

The numeric data must be in steps of 1, 3, and 190.

&

.
:
bt
-

{(3) SWEEP TIME

Data setting --— 8T Numeric data Unit

Data reading --- QST
AUTC setting === AS

ST OOt S
P AL

The following SWEEP TIME units are acceptable:

ms: mSEC, MSEC, msec
Ks: uSEC, USEC, usec

Be careful that msec and MSEC ars considered +o
be the same unit. When the units are omittad, "sac"

is assumed,.

{4} INPUT ATTEN

Data setting —-=-- AT Numeric data Unit
Data reading --- OAT
AUTO setting —--- AI

The dB unit is acceptable as DB, dB, or db.
The numeric data are the numeric values of the 10
steps from 0 to 70, and the units may be omitted.
For example, 1f settings are to be executed for RES
BW: 100 kHz, VIDEO BW: 10 kHz, SWEEP TIME: AUTO and
INPUT ATTEN:. 20 dB, executes as follows:

WRITE €@101: "BWLOOKHz, VB1OKHz, AS, ATZODB"

or WRITE @I101: "BWICOOK, VBIOK, AS, AT20"

This is an example for sending four device

messages consecutively.



5.7.8 SWEEP TRIGGER £36 device messages

(SINGLE)
(FREE RUN)

(LINE) _
TV (VIDEO) |

(EXT)

=
1]
0
®
fu
Q
0]
-3
wn

i)
3

+
£

3
17

The trigger level in VIDEO and EXT cannot be

controlled using the GP-IE.

5.7.9 MARKERs device messages

Messages for
Marker Setting =—-- NM Numeric data Unit (Normal Markerxr)

DM Numeric data Unit (Delta Marker)

PM {Peak Marker)
mc (Marker + Centar)
MO {Marker Qff}
Messages for
Marker Reading =-=-- OM1 (Normal marker frequency)

oM2 (Normal marker level)
CM3 (Delta marker £frequency)
OM4 (Delta marker lavel)
OMS (Peak marker fraguency)
OM& (Peak marker level)

To set the normal marker at 4.521 GHz, execute
WRITE 8101: "MM 4.521 GHZ"
Then, if the next program lines

WRITE €101: "OM2"
READ @101: AS%

wera executed, the level at the marker frequency will be

written in the string variable A$ as follows.
"™M2~A21.50 dBm"

See paragraph 5.8 for other data formats.
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5.7.10 Other device messages
(1} Title

- Message: TI Character-string

The length of the character-string can be up to

-
st nay,

48 characters.

When

f

y b Syt
RSO AU

WRITZ &101: "TIANRITSU"

T,

is executed, "ANRITSU" is displayed on the title

line.

(2) Output of the character information con CRT
Message: OTXn (n = 1 to 4 or not specified)

WRITZ @1Q01: "OTX"
READ @101: AS

When #+he above is executed, all character
information on the CRT is written to A3, which must

have enough area for 202 characters.

The position of +he characterwstring en the CRT

i1s indicated by n.
n=1: Title line
n = 2: Setting conditions above the scale

n = 3: Function during setting that appears on the
scale and infermation on error messages, etc.

n = 4: Setting conditicns under the scale

If n is cmitted, all data of n = 1 to 4 are

output continucusly.
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{3)

{4)

{3)

Preselactor autotuning

Message: FP

This command starts autotuning of the
preselector as if panel coperation of [SEIFT] +

C[START! is executed.

It is effective only when a frequency band of
1.7 o 23 GHz, and span of less than 50 MHz/div, is

used.

Service reguest on and off
Message: RQO

After this message is received, a service
request is not generated. When a service request has
already been generated, it 1s reset and further
generation of service requests is inhibited.

Message: RQ1

Reception of this message, resets the state in
which the generation of service regquest is Zinhibited

by "RQO" message.

Messages for EXTERNAL MIXER $#72 (MS710C/D only)

Maessage: BD tc¢ BI

These messages are used to select the desired

external mixer band. See Table 5-2 for the frequency

range in each band.
Message: MM, MP and OHM

MM and MP are used to change the mixing mode

(upper local or lower local) for the external mixer.

MM -—— lower to upper

MP --= upper to lower




The current harmonic mixing mods can be readout
by using the "OHM" message (See paracgraph 5.8.1).
¥ g t
Although the "MM" and "MP" are effescxive only for the
g Y

external mixer bands, the "QOHM" can be used for all

-

frequency bands.

Message: XBn and CXB

The bias source for an external mixer is set by
"KBn" message. As the manual setting, the range for
n is from -100 to +100 and this corresponds to the
bias current from -16 mA to +16 ma.

The current bias setting can be resadout by using

the "OX3" message. (See paragraph 5.8.1)
Message: XLn (dB) and OXL

XLn is used to input the external mixer loss for
the correction of reference level. The range for n
is from 18 to 99 and the set value can be read by
using the OXL message. (See paragraph 5.8.1)

Message: XPn and CX? (n: 2 or 3)
XP2 specifies a 2 port mixer.
XP3 specifies a 3 port mixer.

The mixer type used can be read by using CXP

message.
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5.8 Data

Format

5.8.1 Data format for GP-1IB readout
A: Blank
Qutput
Specifying  Qutput Contants Qutput Data Format
Data
OCF* CENTER FREQ Cr Inume:ic data =~ Hz
8 Characters Suffix (M or G)
{Example) AAAALO.,OMHZ .
1 ~-2CGHz BAN
442000, omEz | [OOKT3CEZ BAND
AAAL, 700GEZ .
L TG=23GH
A&ZS.OOOGHz}l G-23GHz BAND
OSP* SPAN 37 lNumeric dataundﬂz/
§ Characters | qieri (v or k)
(Example) A200MHz/
2¢.0kHz/
0.50MHz/
CPa* START FREQ FA Numeric datajude
OFB* STOP FREQ 8 Characters ——— Suffix (M or G)
FRB 1Numeric data ~ Hz
8 Characters suffix (M cr G}
(Example)
Same as CENTER FREQ
ORL REFERENCE LEVEL RL  Numeric data dBm
sign 5 Characters
(Example) +AA304A dBm
- ~109.0 dBm
0sC SCALE LG MNumeric data 43/ (for LOG scale)

10 458 A2 Al
Col et tdad et

LN (for Linear scale)




A: Blanx

Cutput
: Specifying Cutput Contants Output Data Format
i Data
; CBW RES BW BW INumeric dat%l_dﬁz
é; 3 Characters L— suffix (A, M cr k)
i
?ﬁ {Example) AA3ZMHEZ
E 300%HZ
ovB VIDEC BW VB Numeric data Hz
3 Characters Suffix (4, M oxr k}
{Example) AA3MHZ
100kHz
100AE=z
QST " SWEEP TIME ST LNumeric datanAS/
3 Characters =—— Suffix (A, m, or u)
for START/STOP operation
S'l" & kA A .
OAT INPUT ATTEN AT MNumeric data d3
=T 40 Ioc20 (... 70
¥ Tmadinad L e et
%éf CRCn MEMORY 0 tc @ See paragraph 5.8.2
pIEN {n=0 to 9)
43 OTdn Charactars con Charac=sr stream in nth line of CRT
140 (n=1 to 4) CRT Display Display
g 50 Characters _ .
S\i’ oTX Characters cn A1l character gtrsam on the CRT Display
%.? CRT Display {line 1 to 4)

¥
-

200 Characters

7

i

See paragraph 5.8.3

Bt TGP T
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A: Blank

Qutput
Specifying Cutput Contents Cutput Data Format
! Data
;: OMn n=1 Normal Marker M1l Numeric dat;J,Suffixj Hz
% Freq- 8 Characters
:! 9
' n=2 Normal Marksr M2 Sign Numeric data dbBm (for
K4
71 1 LOG
f. Level 6§ Chavacters 0G scale)
- M2 SignJ!Numeric dataJ'Suffix,V {for
i & Characters LIN scale)
§ ] n=3 Delta Marker M3 ISign‘iNumeric data  Suffix Hz
13 Freqg.
: 7 Characters
= 3 n=4 Delta Marker M4 Sign, Numeric data dB (for
1 3 a
i Level 6 Characters LOG scale)
M4 !Signl|§umeric data, Suffizx V {(for
T
& Charactars LIV scale)
n=5 Peak Markar M5 NWumeric data Suffix  Hz
Freq. 8 Characters
n=5 Peak Marker M& Sign, Numeric data dBm (for
L
Level 4 Characters OG scale)
M6 Sign  Numeric data K Suffix ¥ {for
iy
& Characters LiN scale)
OEY MIXING MCDE BM Numeric data
2 Characters sign (+ or -}
{Example) Al-
16+
0X3 EXTERNAL MIXZER %8B Numeric data
BIAS .
sign 3 Characters
(Example} ~A25
CxL EXTERNAL MIXZR XL  Numeric data d3
Loss 3 Characters
{(Example} AACdB
A42dEB
ox? EXTERNAL MIXZR ¥P2 (for 2 port mixer)
2/3 PORT or XP3 {for 3 port mixer)




At the end of each data stream, a "cRLF" code is
added., Simultaneously with the output of "LF", the

end message using the EOI line is also cutput.

i *  When "OCF" or "OSP" in the START/STCP mode, or "OFA",
or "OFB" in the CENTER/SPAN mode are specified, one

"?" character is output.

5.8.2 Data format for ORCn

(1) START/STOP mode

The data stream for the following data is cutput

in this order,

Frequency Band (one from BA to BI)
Start Freguency (FA)

Stop Freguency (FB)

Reference Level (RL)

Scale (LG or LN)

Resolution BW (BW)

Video BW (VB)

Sweep Timé (ST)

Input Attenuator (AT)

(2) CENTER/SPAN mode

Same as (1) except the two "FA" and "FB" data

are replaced by
Center Frequency.(CF) and
Span (SP)

(3) When the memory number where no condition data are
stored 1is specified, one "?" character is ocutput,.
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Examples

-

I, 000000EH: R+ 0O.0dBm,LELOdE/ , BW  IMHz,

BA,FA 1.70000008Hz ,FB &3«

VE

3MHz , ST LATLOdE

BA,CF  12.3I500006H: ,SF

VE  3MHz ,ST 10mS/,ATL0dE
BE,FA OkHz ,FB
VB IMHzZ (ST LATIOGE

BE,CF 1. 0OO00O0OGHE ,BF

VR

BL,FA OkMHz ,F2
G

IMHz , 5T L10mS/,ATIOAE

—
-

VEBIZIOOQkHz 8T LATLOLE

BC,CF 15. 000MHz ,EF
VETOOkMz ,8T 10m8/ ,ATIOCE

200, OOOMHz 7, RL~ T0.0dEm,LE SdE/,BW IMHz,

2. 0000006H: ,RL+  O.0dEBm,LEIOdE/ ,BW  IMHz,

200, 0O00MHz /,RL+ O, 0dBm,LEIODR/ ,BW  TMHz,

0. 000MHs (R~ 2%, 0dBm, LIN,BWLOOKHZ,

T.000MHz / ,RL+ 0.0dBEm,LE10dE/ , BW100GkHS,

BI,FA 8%9.9100006M:z,F3 140.0900006Hz (RL~ 10, 0dBm, LELODR/ (BW  IMMz,
VE  IMH=z ST +AT 0dB ‘

BI,CF 115.0000006H: ,SP

Ve

IMHZ ,ST234aS/,AT OdE

5.0180006H / ,RL~ 10.0dEm,LE10dE/ ,BW IMHz,




Data format for OTX {(n)

5.8.3
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SECTION 6

PRINCIPLES OF OPERATION

6.1 General

The MS710{ ] is a superhetercdyne swept front end
type Spectrum Analyzer. The block diagram of the entire

system 1s shown in Fig. 6-1.

RF section

rm-».--nq-w—m"-—pw—q-i

FREQAIENCY
INPUT AT

/ CONVERTER

. CISPLAY
17 saction ) ——Ej
saction

1
RF :
I
]
1

i

H

3 -OCAL CONTROL

i QSCILLATOR [ section _——i

I £ 1

L e o i i o 4 (GP-18)

Fig. 6-1 MS71C{ ] Block Diagram

The RF input is converted to an IF freguency by the
mixer of the freguency converter in the RF section. The
signal detected while passing through the IF section 1is
stored in the digital storage memory of the display
section. This stored signal level is displayed on the
screen in freguency domain. The horizontal axis indiéates
the frequency while the vertical axis indicates the level.
All sections are controlled by the control section with a

built-in microcomputer.
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6.2 RF Saction
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; MS710C/D aniy X i i
i t | H M3710C only é
o] i [
| EXT MiIX
5 -
; ! LocaLouteuT > C } L o [
} ! 1F AMP ! ' e !
! < 521,4 imz i | circuit |
i ! {
: EXT MI X E l : ! 4 i
VR INPUT I l !
,....,....“..._!_._......._........_.._......._...._«..‘.“__..._..If_?_ % ; | T |
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! MST16C snaly H i | i |
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! — i ] ! 2f — = |
I f Ml X ! H !
L6 % - 30 Miez — ! PO I f [
LN T T PO 4 b e e e
' LPF tst PRE AMP apF and 17 AMP
2 Grz MIXER 2.5214 GHz MIXER 21.4 MHzZ
l - T M1 X — MIX \
— : o
RE 100 kHz - 2 GHzZ o
ATT/SW BANG
—— G , 2na LO
RE - * PEL, contral ~ o
INPUT 7 fox 2 ! gircuit issi'c: =z
) (' 100 M=z
1.7 G-23 Gd ~ Sweean signai
BAND VTS J
N ] ] s o] le3C31 O5GHT TG/
b sweep cantral cirguit
c 1st LO ¢
Q8¢
} 3 A B SEF/AMP 2ng
! | $21.4 MHZ MIXER /
e S -} L e far o 21.4
s A X I et pamid N XK atimannd [ J——
w2 et Pt
YT 1st
MIXER 500 Mz -
To IF pare
TRACKING HARMONIC 100 MHzy L st
teresarecTor’ ( wmixer U k=g v B
ase ‘1y
100 Mz
Fig. 6-2 RF Section Block Diagram
The input signal, after passing the RF ATT, is

divided into two paths by the RF switch which isg
controlled by the BAND selector switch.



The 100 k¥z +to 2 GHz band input signal enters the lst
MIXER after passing through ths 2 GHz LPF preselector
where it is mixad with the lst LOCAL signal of 2.3214 to

4.5214 GHz andé converted into the lst IF signal of

b

h

I

Q

¥e

¥

2.5214 GHz. The lst IF signal, after it passes throu
ignal of

h

the PREAMP andé BPF, is mixed with the 2nd LOCAL

)

Iy
&

2.5 GHz in the 2nd MIXER and beccmes the 21.4 MHEz
signal.

The 1.7 to 23 GHz band input signal is input to the
1st MIXER after passing through the YIG tuned filter (YTF)
nreselector. Since the lst LOCAL OSC (YTO: YIG tuned
oscillator) can oscillate only at a freguency of 2.2 to
§ GHz, to cover the 1.7 tec 23 GHz range, the fregquerncy is
harmonically mixed with an appropriate frequency of the
lecal signal in the lst MIXER and converted to the lst IF
signal of 521.4 MHz. The lIst IF signal, after passing
through the BPF and AMP, is mixed in the 2nd MIXER with
+he 2nd LOCAL signal of 500 MHz, which is multiclied to
five times the 100 MHz crystal oscillator output and

emerges as the 21.4 MHz IF signal.

The 21.4 MHz IF signal enters the variable gain
amplifier to compensats for the difference of conversion
loss due to the different (1 to 4) harmonic numbers used
by the harmonic mixer, and is frequency~charactefistic

corraected.

The IF signal of each freguency band is saelected by a
switch coupled with the RF switch and sent to the IF

secticn.

The RF section also contains a control circuit for
setting and sweeping the lst LOCAL fregquency, 2 phase lock
loop (PLL) contrel circuit for frequency gtabilization,
and an amplifier and distribution circuits for +the lst

LOCAL signal.




£.3 IF Section

L The IF section block diagram is shown in Fig. 6-3.
B
‘o
%
)
..... 1
:
: | 25 Mpmz CAL LG 2 itage LG 3 stage
' e ATT gee / H
gl 208 MME |~ [~ | 3M ta 300 kHz 4 A
3 L. P L o : REW ~
% LA b ? | = | ? 100 % 10 160 Mz T T~
b ' - © 19,9 MMz ? : T
e
.‘ ::2: 1 E’;N
¥ LEVEL e diaa Mmz J
K. CAL, ! . |
s g
M [ 1 MEx
!
: | 7 (
1.5 Mpz | TR =z Pl S
: IF ~ [ '—‘r ~ R~
. %
k3 ; . LPF LC 3 stage X'tak 4 stage
';‘, gps Zpe
® (SW 100 k1o 10 Mz} (BwW 3 x 10 100 H2)
L l
IS |
bl
N r / /
¥ —t-
£, W S | oeunrac] N s SR— | VIDEQ
. >>> D{ N QUTRUT
; 7
LOG/LIN CET . {'a Dispiay
anmp Lo VISEC  sCALZ section)

T OrFsET FILTEAR Amep

Fig. 6-3 IF Section Block Diagram

Processing of the 21.4 MEz IF signal is switched by the
resolution bandwidth setting ({100 kHz or 300 kHz to 3 MHz)
after passing through the CAL ATT, PRE AMP, 2 stage LC BPF and
step gain amplifier. If the bandwidth is between 300 kHz and
3 MHz, the IF signal is directly applied to the latter gain
control amplifier and a 3-stage LC BPF circuit.

Lf the bandwidth is 100 kHz or below, the IF signal is
converted to a 1.5 MHz IF signal by a mixer. The bandwidsh is
then determined by a 3-stage LC BPF (100 kHz to 10 kfz) and a
d-stage crystal BPF (3 kHz to 100 Hz).
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The signal, after passing through the 1.5 MHz IF

Circuit,
is reconverted to a 21.4 MHz signal by a mixer

and 1s applied
to the 21.4 MHz amplifiers and BPF circuit.

After passing a LOG/LIN amplifier, the IF

signal is B
applied to an envelope detector. The detected signal or a
VIDEQ signal is sent to the Display section through an offset
control, a video filter and a scale amplifier circuit.
6.4 DISPLAY and CONTRCL Seciions
The block diagram of the display and control sections
is shown in Fig. 6-4.
LINE l X
VIDED o A/D e ] DIA GENE- Com>
INPUT : RATOR o
DIGITAL
__f STORAGE —J cRT
MEMORY
SWEEP /A éIENE‘.E ) ) CRT
INPUT O e NE. Qe
i—i RATOR o DRIVER
INPUT A/D LD%S?LAY T hNTENSITY z
CONTROL CONTROL | TJCONTROL
(oIS Y-No¥-Yol
( rER T
GENE-
**#T ) FJ R deT- N
Controiling

each & CPU AND MEMORY

sactian

FRONT PANEL Gras e .

Fig. 6-4 Display and Contrel Section Block Diagram
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The VIDEC signal from the IF section is A/D converte
and stored in the digital storage memory (excluding FAST
SWEEP in time domain, 2 Ms/div to 1 ms/div). For display

to the screen, the data from the memory are read and

i)

subjectaed to D/A conversion (independent refresh cycles
for spectrum data and graticule) and fed to the CRT DRIVE
circuit through the line generator. The CHARACTER
GENERATOR circuit is used to display characters.

Control signals from the front panel are routed to
the CPU AND MEMCRY section and used to set the hardware
secticns. The control signals are also used to control the

digital storage functions.



SECTION 7

PERIODIC CALIBRATION AND DAILY MAINTENANCE

CaAL QUTPUT Signal Calibration

The CAL OUTPUT signal, as explained in paragraph 3.6,
ensures the measursesment accuracy cf the MS710([ 1. It is
derived from a highly stable crystal oscillator designed
to ocutput & constant frecuency over a long pericd of time.
However, as a precaution, it is recommended that the check
explained below, is made about every six meonths to confirm

that the correct signal is being cutput.

Required measuring instruments are:

Power Meter ' Anritsu ML83A
Power Sensor Anritsu MAT7ZA
Frequency Counter Anritsu MFSTA
Coaxial Adapter N(J)-BNC(P)
Coaxial Adapter N(J) =N (J)

Power Sensor

Adaptor MATZA
N{d) M)

MLE3A
Power Meter
ot o)
CAL OUTPUT
® ; 100.000 Mz | MF37A
‘ Freguency Counter
MS710{ 1 Y . -J \
100 Mimz \
' 10 dBm \ Agaptar N{J)-8NC{P)

Supnliaa Coaxial caple

BMNCIPLRG-55/U.MN(P]

Fig, 7-1 CAL QUTPUT Signal Calibration Setup




Connect the CAL OUTPUT signal te the frecuency
counter and the power meter as shown in Fig. 7-1, with the
supplied coaxial cable and required adaptors. Confirm

that the sigral is within the following values:

v f

i Frequencv: 100 MHz *3 kHz
Level: -10 dBm #£0.3 dBm

If +he counter and meter values are ncot within the
above values, other parts of the MS710[ ] may not cperate

nermally. Refer to the service manual and perform a more

detailed check.

m.g._ T L —

7.2 General Maintenancae

General maintenance usually means cleaning and visual
inspection on a regular basis. This will help to improve
the reliability of the instrument. General maintenance

proceduras are shown in Table 7-1.

Table 7-1 General Maintenance

Probhlem Qccocurrence Procadure
® Prior to storage Clean with
Dirt for extended : industrial
period c¢f time cleaning solvent.
o . _ .
Dust, etc. When usedtln Blow-out wlt@
dusty environment cempressed air.
Loose knobs, when found Retightan

SCrews




7.3 Storage

7.3.1 HNotes

When storing the MS71C{ ] for long periods of time,
do not store it in:

1 places subject to extreme temperatures (below =25°C

or over 55°C) and humidity (cver 90%)
2 places subject to direct sunlight
3 dusty, dirty places

4 places exposed to active gases or where condensaticon

cccurs because this will cause corrosion.
The MS710[ ] should be cleaned prior to storage.

7.3.2 Recommended storage conditions

In additicn to satisfying the above requirements, the
fellowing storage conditions are also recommended:
Temperature; 0° to 30°C and humidity; 40% to 80%

(places where temperature and humidity de¢ tno

fluctuate appreciably).




SECTION 8

PERFORMANCE CHECK

8.1 Intreoduction

This section describes the methods for testing the

performances in the specifications of Section 2.

If thQ“Msjlo[ ] passes all the performance tests
described in this section, it is cperating normally.
If any items do not satisfy the specifications, repair and

adjust according to the Service Manual.

Table 8-1 Performance Check Item List

%2:;kNo. o Check Contents
1 CAL OQUTPRUT
2 Center Frecquency Readout Accuracy
3 Fregquency Span Readout Accuracy
4 START/STOP Fregquency Readout Accuracy
5 Marker Fregquency Accuracy
6 Resoluticn Bandwidth Accuracy
7 Resolution Bandwidth Selectivity
8 Residual FM
9 Noise Sidebands
10 Display Linearity
i1 Screen Display {(Log Scale}) Switching Error
12 Reference Level Accuracy
13 Referance Level Frequency Response
14 Input Attenuator Accuracy
15 ‘2nd "Harmonic Distortion
ls Two Signal 3rd Order Intermcdulation
Distortion
17 Residual Response
18 Average Ncoise Level

8-1




Frequency: 5 GHz to 12.4 GHz

8.2 Equipment Reguired for Performance Checks
The eguipment required to make the performance checks
described in this section are listed in Table 8-2.
Table 8-2 Eguipment Regquired for Performance Checks
Equipment Required Performarnce Application {Item No.)
Power Meters Measurament range: =30 to +20 dBm i, 7
14 & :
and Sensors Freguengy: 10 kHz to 1000 MEHz 7
Trequency: 10 MHz to 18 GHz 1, 7, 14, 18

r Fraquency: 18 GHz to 23 GHz 7
%~ Fraquency Fraguency: 100 kHz to 18 GHz 1 te &, 15, 18
£ Counter - - .
é METEA Trequancy: 18 GHz to 23 GHz 2 to 4, 15
? Signal Source Frequency: 100 kHz to 1300 Mz 2, 5, 7, 10, 12, 13, 15,
L MG&33A 16
L r i
5 {?ynthes;zed Freguency: L1 GHz to 23 GHz 2 to 2, 2, 13, 18
i Signal =
ﬁ; Generator)
s
i Resistance 0 to 80 4B, 0.1 4B step, 100 MHz, 2 to 4, 10, 12
B
£ Attenuator 50 R
T MNS10C
s 0 to 785 B, 5 48 stsp, 6.5 GHz, 3, 14
i 50 4
il
?;; Signal Fraquency: 100 kHz to 6.5 GHz 8, 9
$H Generator '
Tty -
ﬁg, MGT24A1 to DL Frequency: 1.7 GHz to 7.2 GHz
-
Al
B Connector N(T) - N(J) 1
E{ Bdapter
P
E: Powar Divider Frequency: L0O0 kEz to 23 GHz 2 to 4, 16
"I
F% Terminaticn Impedance: S50 10, 11
: MP7523

';!



Table 8-2 {Continued)

Equipment Regquired Performance Application (Item No.)
T-PAD (Two Frequency: 10 to LlC0Q MHz 18

gignal

eharacteristic

measurament

pad)

Isolator Frequency: 7 GHz, 12.5 Gidz 16

LEF Frequency {(fc}: 5 MHz, 10 MHz, 13

100 MHz, 500 MHz,
980 MHz, 8 GHz

15 MHz, 1000 MHz, 16
7T GEz

Effective attenuation:
gSO dB (at 2xfc)

8.3 Preliminarv Operations
8,3.1 Test Conditions

The environmental conditions under which the spe-
cifications of the MS710[ ] are guaranteed are an ambient
temperaturs of 0° to 30°C and relative humidity 95% or

less. Complete the performance checks within these ranges.

8.3.2 Preparations
Before performing other tests, the Cal Qutput test
described in item 1 of paragraph §.4 must be made, and the
MSTL0[ ] self-calibraticn (sae paragraph 3.3) must be
performed using the calibration ocutput shown in paragraph

8.4.







In performance test procedures in paragraph §.4, unless
otherwise specified, set the COUPLED FUNCTION (RES BW, VIDEO
BW, SWEEP TIME, and INPUT ATTEN) to AUTO. Set ths Other
settings (REFERENCE LEVEL, SCALE, DISPLAY, etc.) *to tha

initial value which is automatically selected when the

selection switch of each freguency band (10 kHz to 30 MHz,
100 kHz to 2 GHz, 1.7 to 23 GHz) is pressed.

o s = g e e T e
L%

Note:

The detailed descriptions of measuring procedures are
shown for only a part of the total performance check.
However, to fill in the attached data sheets tfhe remainder
are easily carried out in similar wavs with slightly

different conditions such as different center fraquency.

»
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8.4 Performance Check Procedure
1. CAL OUTPUT

Specifications:

Qutput level ~10 dBm #0.3 &B
Frequency 100 MHz £3 kHz

Data Sheet: Table 8-3

Configuration

MS710{ 1] . Power Mater

me =
I | ®

i

o3 Q0ee0--0 ¢ @ . ( SENSOR INPUT
Sensor
CAL ; 8

! a— .
QUTRUT } Connec=or Frequency Counter
| Adaptar
| coaxial N (J) =N (J) g | ]
b cord ® M
f (1 m) o
i INPUT, 2 ®
' i

Fig. 8-1 CAL OUTPUT Test Setup




Procedure

Step Procedure

W e g e Y

After Power Meter zero adjustment and self-calibratio:
connect the Sensor to the MS710[ ] CAL OUTPUT with an

Adapter and the accessory coaxial cord as shown in Fic

-
&

8-1, and read the output level.

2 - Connect the CAL CUTPUT signal with the frequency

y counter as shown in Fig. 8-1 and read the cutput

TR IR0 etk FH o
T R

frequency.




2. Center Freguency Readout Accuracy
Specificaticns
+ 20% of freguency

+ {The following accuracy =

ATy e

span/DIV + 10% of resoluticn bandwidth)
E = 30 kHz x N (MS710C/E)
MHz x N (MST710D/F)
] T = 3 kHz (10 kEz to 30 MEz Banéd only)

N: Harmonic mixing mode crder number

P AL 204 T AT R

| Data Sheet: Table 8-4

Configuration

MET10[ ] Signal Scurce (with ZIrsguency counter)

nef_ - 31{7] oogan
| [ | q o

g
« Q Bg OO@

RE OINPUT
50

s —’

et om O Qurel

Signal Scurxce {without fresquency

}

|

; counter)
| 2= 10

§ C soool °loll ourzur

] 00 =m0 QCo0Q 30 Q

! ]

| -

| 1 Power
]

1

. ; Divider

. . . T er
A dotrtad connection line is used for requency Count

|

. : !
a signal source, which neads a o E::j 1 L

frequency countar for freqguency o i

reading. @ o ;

= I

mweur 2 |9 I%

7
!
g

g-2 Center Freguency Readout Accuracy, Freguency
Span Readocut Accuracy, and Start/Stop

Frequency Readout Accuracy Tests Setup

Fig.

=7
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Procedure-]1 (100 kHz to 2 GHz band)

Step Preocedurs

1 Set the MS710[ ] as follows:

FREQ BAND ...t inninnnnn. ... LOC kHz to 2 GHz
CENTER FREQ ... tveeennnneean. 1000.0 MHzZ
FREQ SPAN/DIV . ..iivvennneana. 200 MHz/div

2 Set the Signal Source output as follows:
FREQUENCY (CW) ............... approx. 1000 MHz
LEVEL it iiresersvennnnnnaaess 0 dBm

3 Fire-adjust the signal scurce freguency so that the
peak of the spectrum trace is at the centar of the .
screen. Read the signal source freguency as the actual
measured value.

4 Change frequency span to 100 kHz/ and fine-adjust the
Signal Source frequency so that the peak of the
spectrum trace is at the center of the screen; read +he
frequency.

5 Change the center freguency of the MS710[ ! and +the

ocutput frequency of the Signal Source to 10 MHz and
fine-adjust the Signal Source frequency 80 that the
peakX of the spectrum trace is at the center of the
screen; read the frequency.

CAUTION

Use the number/unit key to set the Center Frequency
to be tested. Do not use the "PEAX -+ CRT" key to
locate the signal spectrum trace at the centar
position of the CRT display.

8“""8 ¥



(Continued)

Step Procedure

& Se
frequency of the signal socurce to 2 GHzZ and fire adjust

t

center frequencv of the MS710[ ] and the ocutput

the signal scurce freguency so that the peak of the

N

spectrum trace is at the center of +he screen; read the

requency.

procedure~2 (1.7 to 23 CHz band)

Step ' Procedura

1 Set ths MS710[ 1 as follows:

FREQ RAN e ettt receieeaanaeeess 1,7 to 23 GHz
CENTER FREQ ........................1.700 GHz
FREQ SPAN/DIV L iuveronesssasnsasnns 100 kHz/div -

2 Set the signal source output as follows:

BF FREQUENCY v oveveuenreaneeasssns. approx. 1.7 GHz
TEVEL 2eccanccesnnssvesnssnanneass- 0 dBm

3 Fine-adjust the signal source frequency so that the
peak of the spectrum trace is at the center of the

screen; read the freguency.

4 Change the signal source frequency to approximately T
6.5 GHz.
5 Set the center frequency of the MS710[ ] to 6.5 GHz and

adjust the signal source frequency so that the peak of
+#he spectrum is at the center of the screen; read the

signal source £freguency.

g~9




B

5‘51‘?’%;
[n

§ ER e
8
1

{Continued}

Step Procedure

6 Change the signal scurce frequency to apﬁroximately
12.5 GHz. “

7 Set the center frequency to 12.5 GHz and the frequency
span to 1 MHz/div. Fine-adjust the signal scurce
frequency so that the peak of the spectrum trace is at
the center ¢f the screen; read the frequency.

8 Change the signal source frequency to appreximately
18 GHz.

3 Set the center frequency of the MS710{ ] to 18 GHz.
Fine adjust the signal source frequency so that the
peak of the spectrum trace is at the center of +the
screen; read the frequency.

i0 Change the signal source freguency to approximately
23 GHz.
i1 Set the center frequency of the MS710[ ] tec 23 CHz.

Fine-~adjust the signal source frequency so that +he
peak of the spectrum trace is at the center of the

screen; read the freguency.

In addition to the measurement procedures described in

step 1 and step 2 above, test for the fregquencies and

spans required by the user.
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Procedure-3 (L0 kHz to 30 MHz band) (MS710C only)

il

bl DR T

£
s

Step Procedure

1 Set the MS710C as follows:

FREQ BAND ..... e e e a vt e 10 kEz to 30 MHz
CENTER FREQ tivevececsacenesa. 13 MHZ
FREQ SPAN/DIV 4w eeeceevncaas 3 MHz/div

2 Set the Signal Scurce output as follows:
FREQUENCY (CW) ....v.veeeee... approx. 15 MHz
LEVEL vevvvecvacanonnoeesnssss 0 dBm

3 Pine-adjust the signal source fregquency so that the
peak of the spectrum trace is at the center oI the
sereen. Read the signal source frequency as the actual
measured value.

4 Change fregquency span to 10 kEz/ and fine-adiust the
Signal Source freguency sc that the peak of the
spectrum trace is at the center of the screen; read the
frequency.

5 Change the center frequency of the MS710C and the

output frequency of the Signal Source Lo 100 kEz and
fine-adjust the Signal Source frequency so that the
peak of the spectrum trace i1s at the center of the

screen; read the frequency.
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Frequency Span Readout Accuracy
Specifications

+ 8% (200 MHz/div -~ 6 khkz/div)

+10% (5 kHz/div - 1 kHz/div)

Data Sheet: Table 8-5
Configuration

Same as Fig. 8-2.

Procedure (1.7 to 23 GHz bkand)

Step

Procedure

Sei+ the MS710[ ] as follows:

1.7 to 23 GEz
3 GHz

200 MHz/div

FREQ BAND ...... e s e e n s .
CENTER FREQ .. vivrncscsnvransss .ns
FREQ SPAN/DIV ...c-ccvcaasocecanan .
* Qther fregquencies can alsc be selected to match

the freguency of the signal source.

Set the signal source output as follows:

RF FREQUENCY  +oveveecoaocnnonnons approx. 3 GEz
LEVEL svecceoconencaasecnvonnonna .. 0 dBm

Adjust the signal source frequency so that the peak of

the spectrum trace is at the vertical scale at

end of the screen; read the freguency, fL.

Change the signal source frequency and set the peak of
the spectrum trace to the Nth vertical scale (N=1 to
10, Fig. 8-4 is for N=7) from the left; read the

frequency, £R.

the leftlr
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{(Continued)

Step Procedure
5 Calculate the frequency span per divisicn from (fR =
fL) /N and check that it is within the specifications,
In example Fig. 8-4,
{3420 - 1987)/7 = 204,7 MHz/div
Therefore, the error is +2.35% (204.7/200 = 1.0238),
g Set the freguency span to another value other than 200

MHz/div and re-test as described in steps 3 to 5.

-
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START/STOP Freguency Readout Accuracy
Specifications
t {center frequency accuracy + 2.5% of span*)

*: Span = STOP frequency - START frequency

Data Sheet: Table §-§
Configuration

Same as Fig. 8-2.

Procedure (1.7 to 23 GEz band)

Step

Procedure

Press the FREQ BAND 1.7 +to 23 GHz switch and sa+t:

START tieevennnrecoesanansans 1.700 GEz
STOP titieeivenosanovenaessasse 23,000 GHz

Set the signal source output as follows:
FREQUENCY i iiirnornneaneess. approx. 1.7 GEz
LEVEL i .iieenvnoecsnconsnnneas U dBm

Fine-adjust the signal source frequency so that the

peak cof the spectrum trace is on the verﬁical scale
at the left of the screen; read the freguency (START
frequency) . '

Change the signal source frequency to approximately

23 GHz and fine-adjust the signal source frequency so
that the peak of the spectrum trace is on the vertical
scale at the right of the screen; read the fregquency
{STOP frequency}.
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{Continued)

Step

Procedurse

&
%
B
-
-7
=8
%
Ed |
5
Fr]
2

Set the MS710{ ] as follows:

START o vveveceeennnncenassnsans 2.000 GHz
STOP v v eveoeceesnnnasseasnanas 12.000 GHz

Change the signal source fregquency to approximately
2 GHz, and fine-adjust the signal source frequency so
that the peak of the spectrum trace is on the vertical

scale at the left of the screen; read the frequency

{START freguencyl.

Change the signal source freguency to approximately
12 GHz, and fine~adjust the signal source fregquency so
that the peak of the spectrum trace is on the vertical
scale at the right of the screen; read the fragquency

(sToP fregquency) .

Set +the MS710([ ] as £ollows :

START vvevecensanessaenseeeasss 2.000 GHZ
GTOP vevoveconssnncacescansasena 5.000 GHZ

Change the signal source frequency to approximately
2 GEz, and fine-adjust the signal source frequency so

that the peak of the spectrum trace is on the vertical

scale at the left of the screen; read the freguency

{(START fregquency) .




(Continued)
Step Procedure

10 Change the signal source fregquency to approximately
: 5 GHz, and fine-adjust the signal source frequency so
i that the peak of the spectrum trace is on the vertical
scale at the right of the screen; read the frequency

oy
ﬁ (STOP fregquency).

i,

i Note:

i; Check the setting of the other START/STOP freguencies
3328

required by the user in the same manner as above. This
performance test is not necessary, when the fregquencyv
span test of item 3 is CXK and the STOP/START frequency is
less than 2000 MHz, because the START/STOP frequency mode
operatiocn is done by the center frequency-£frequency span

mode operation in the MS710[ } hardware.

£
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Specifications
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5. Marker Frequency Accuracy

?(MS'MOC/E)

4 + (20% of Span/div + 10% of RES BW + E}
s . ~
# E = 3 kHz for 10 kHz to
L 30 MHz Band
5 T = 26 kHz + CF x 0.000005 for 100 kHz to
Zé- 2 GHz Band
3] E =CF x 0.,00001 for CF 21.7 GHz,
: E = 1 MHz x N (N: Harmenic mixing mode order
= number) (MS710D/F)
é Data Sheet: Table 8-7
: Configuration
MS7101 ] Signal Source (with fraquency counter)

300

ga 33 oooag

Fig. 8-5

g

e A i T o el A TR S

Marker Freguency Accuracy Setup
8-19

ad Q
g CUTPUT
2 TF
el oR O 0-maO o B og O O ? 50 Q
{RE INRUT J
50 Q
}
! Signal Source {(withocut freguency
: —— counter)
{ & 2 ﬂO
! C osoool 1o curpur
; OannOOIOQOQ 50 @
i !
| S
] A Powexr
e {,é Divider
}
| T
A dotted cennection line is used for Frequency Countex }
a signal scurce, which needs & o ::E i
frequency ccunter for freguency ] }
Feading. o o
a !
meur 2 | 9 §
i 1
A




Proceduire~l1 (100 kH2 to 2 GHz band)

Step

Procedure

Set the MS710[ ] as follows:

FREQ BAND ... .iinunnunnnnn.. 100 kEz to 2 gHz

CENTER FREQ  vuuuuneunnnnn... 1800,0 MHz
FREQ SPAN/DIV ............... 100 kHz/div

Set the signal source as follows:

FREQUENCY (CW) (=fs) ........ 1000.0 MHz
LEVEL ... iiiiinnn.. e aee 0 dBm

Read the frequency (fM) at the peak level of the

input signal with the MS710{ ] NORMAL marker. Then,
obtain the marker frequency accuracy frem the following
egquation:

£

Marker frequency accuracy = fM - £

Change the MS710] ] FREQ SPAN/DIV o 200 MHz/div, and
measure the marker frequency accuracy using the same

procedurs as in Step 3.




Procedure~2 (1.7 to 23 GHz band)

Step Procedure

1 Set the MS710[ ] as follows:
FREQ BAND L i v v eevvaonsasosnnn 1.7 ko 23 GHz
CENTER FREQ . .vieeeencccsnrns 1.700 GHz
FREQ SPAN/DIV . .cvevnnaasnsns 100 kHz/div

2 Set the signal source as follows:
FREQUENCY (CW) (=£fs} ........ 1.700 GEz
IEVEL tesereccsssscscneesne we. 0 dBm

3 rRead the fregquency (fM) at the peak level of the

input signal with the MS710{ ] NORMAL marker. Then,
obtain the marker frequency accuracy from the following

equaticn:

Marker frequency accuracy = %K - fs

- 4 Change the MS710[ ] FREQ SPAN/DIV to 200 MHz/div,
 —— and measure the marker frequency accuracy using the
& same procedure as in Step 3.
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Procedure-3 (10 kHz to 30 MHz band) (MS71l0cC only)

Procedure

ft9

Set the MS710C as follows:

FREQ BAND ................... 10 kHz to 30 Muz

CENTER FREQ viwvuununenunn. ... 15.0 MHz
FREQ SPAN/DIV ......vuu... ... 100 kHz/div

Set the signal source as follows:

FREQUENCY (CW) (=fs) ....... . 15.0 MHE=z
LEVEL .....0uu.... et 0 dBm

Read the fracuency (f;) at the peak level of the
input signal with the MS710C NORMAL marker. Then,
obtain the marker frequency accuracy from the followi
equation: '

Marker frequency accuracy = fM - fs
Change the M§710C FREQ SPAN/DIV to 200 MEz/div, and

measure the marker frequency accuracy using the same

procedure as in Step 3.

ng




6. Resoclution Bandwidth Accuracy

Specifications

+20%, 10C Hz to 3 MHz bandwidth at -6 dB points

Da+ta Sheet: Table 8-8

Configuration
MST7101[ ]
Signal Source
DD po (3 agaoaoao
i mml——l a g | BF :
2 OUTPUT
. 3 i
o 04 0-—-0 ¢ @ on @) O? 50 Q
= j
INPOUT
50 R

Fig. 8-6 Resclution Bandwidth Accuracy Test Setup
Procedure
Step Procedure
1 Set the MS710[ | as follows:

FREQ BAND ...t iceannsonsnnnns 100 kBz to 2 GHz
CENTER FREQ ‘vvvvvnvn-n caeeean 100 MHz )
FREQ SPAN/DIV i wranonacnann 1 MHz/DIV
RES BW i vvecevnnorcnsosarnas 3 MHz
REFERENCE LEVEL ..veveas-- vee. 0 dBm
VERTICAL SCALE ... v e vwananan LoG 1 dB/div




PR S

H it

(Continued)

Step

Procedure

3
B
E£5
i
¥

(V33

Set the signal source as follows:

FREQUENCY ...... ceteeereaaa.. 100 MHZ
LEVEL B T T T ¢ e & Lot

Fine-adjust the signal source lavel so that the maximum
level of the CAL signal spectrum coincides with the top
horizontal scale line (reference level line) on the

reen.

Lower the FREQ SPAN/DIV to 0 Hz while flnewadﬂusting
the MS710[ 1 center frequency so that the maximum wvalue
of the spectrum coincides with the top horizontal scale

line,

Change the signal source frequency so that the spectru
trace coincides with the line § 43 below the top

horizontal scale line.

Obtain the resoclution bandwidth from the following
egquation where fL is the lower frequency and fU is
the higher freguency.

RES BW = fU - fL

Follow Table 8-8 and change the RES BW and SPAN/DIV,
and measure the resolution bandwidth using the same

procedures as in Steps 1 to 5.
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! 7. Rescluticn Bandwidth Selectivity
Specifications

60 d3/8 dB ratio <10

R e

+ Data Sheet: Takle 8-9

Configuration

MS7L0( ]
Signal Source
UL ] Y ey
] immm 0 g | RE
g oUTRUT
a z
=08 00 0--0 @ ag O o ? 50 @
RF tfes istance Atremvstor j
INPUT — B
50 Q @i L . @

Fig. 8-8 Rgsoluticg Bandwidth'Selectivity and
Display Linearity Tests Setup

Procedure

Step Procedure

1 Set the MS710[ ] as follows:
FREQ BAND ..iiiiinnmninnnnnnnnnn.. 100 k¥Hz to 2 GHz
CENTER FREQ 4. vivnmnnncnnnnnnn.. 100.0 MEZ
FREQ SPAN/DIV ..vuvrirunnnnnnnn.. ZERQ SPAN (0 MHz/div)
REFERENCE LEVEL ...v.unnnnnnn.... -10 é8m '
VERTICAL SCALE ....vvvunnnnnnn... LOG 10 4B/div
VIDEO BW ..t en .. veao AUTO
SWEEP TIME ... .t iieinsannnnnn. .. 10 ms/div
INPUT ATTEN &t mmeee . 0 dB

&
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[Continued)

i} Step Procedure

3. 2 Set the resistance attenuator to 60 &B.

f: 3 Set the signal source output as follows:

i FREQUENCY oo eveveueeenennns.. approx. 100 MHz

LEVEL 2veveeeuennnnnanaesnsss approx. =10 dBm

iy
b il

Set the receiving level trace to maximum by fine-

adjusting the signal source frequency.

4 Fine-adjust the signal source level so that the
receiving level trace coincides with the secend

horizontal scale line above the baseline.

at the resistance attenuator to ¢ 4B and check that

L5y
LY}

trace of the receiving level reaches the top
rizontal scale line (REFERENCE LEVEL).

cr
[

.

h

hc

& Lower the signal source frequency and read the signal
socurce frequency (fL) at the point at which the
vaceiving level trace has dropped to the second

norizontal scale line above the baseline.

7 Raise the signal source frequency and read the signal
source fregquency (£fU) at the point at which the
receiving level trace has passed the maximum value and

has again dropped to the second horizontal scale Iine

above the kbase line.

REF £L - fU
(TCE) [
&0 4B 60 4B
H Y
/ b 3
Base Line




[Continued)
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Step Procedure
8 Calculate the 60 4B bandwidth from (fu - £L) .
9 Change the VERTICAL SCALE of the MS710[ ] to LOG 1
dB/div,
10 Set the resistance attenuator =0 6 dB.
11 Set the receiving level trace to maximum by fine-
adjusting the signal source frequency
12 Fine-adjust the signal source level so that the
recelving level trace coincides with the second
horizontal scale above the baseline,
I3 Set the resistance attenuator to ¢ dB (6 4&n reduction)
and check that the receiving level trace reaches the
top horizontal scale (REFERENCE LEVEL) .
14 Lower the signal source frequency and read the signal

source frequency (fL') at the point at which the
receiving level *race has dropped to the sacond
horizontal scale above the baseline.

FK}’;! ?-::'SW?.‘..-._,":?:‘-“!"‘] N .::"-“":_"lx-. otk g e R . o



(Continued)
Step Procedure

15 Raise the signal source frequency and read the signal
source fregquency (fU') at the point at which the

receiving level trace has passed the maximum value and

has again dropped to the second horizontal scale line

above the baseline.

Base Line

16 caleulate the 6 &B bandwidth from (fU' - £LYY .

17 Calculate the ratic of the 60 4B bandwidth toc the 6 4B
vandwidth (fU - £L)/ (£U" - fL'}).

18 Change the RES BW 3 MHz to another wvalue (1 MHz to
L 3 ¥Hz) and re-test the RES BW as described in Steps 1

~ +to 17.

ém, 19 Tf RES BW is set to 1 kHz, the 60 dB bandwidth cannect
%““ be directly measured because of the lccal singal noise
% _

sidebands as shown in Fig. 8-11.
T Use #he following procedure to determine the 60 d&B
bandwidth.

rind the 30 4B bandwidth when input attenuator is set
£o 30 4B at Step 2, and the trace of the receiving

level on the 3rd horizontal scale line under the top

horizental line at Steps 4, 6, and 7.

je3)
i

ha

W




{Continuead)

Step

Procaedyre

Find the 40 dB bandwidth when input attenuator is ses
to 40 dB at Step 2, ang the trace of the receiving
level on the 4th (center) horizontal scale line under
the top horizontal line at Steps 4, 6, and 7.

Connect these points with a straight line, ang
calculate the value corresponding to the 60 &3
bandwidth, as shown in Fig., 8-11.

If the 30 4B bandwidth is BW 30 dB and the 40 &R
bandwidth is BW 49 dB, the eguation for calculating the
60 dB bandwid+h is,

60 @B bandwidth =
BW 40 &éB + 2 (BW 40 dB - BRW 30 d4RB)

S
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g. Residual FM

Specifications

400 Hzp-p/0.1 s or less (center frequancy

;6.5 GHz, span
100 kHz/div)

Data Sheet: Table 8-1Q

Configuration
MS710( ]
j DD: Signal Generator
! f heg i—— Y1
10 g o
g
a H T ey
£ ok O0e Qunnld ¢ ® a0 O Q ? QUTEUT
50 &
e L J
INPUT
50 Q
Fig. 8-12 Residual FM Tesg+ Setup
Procedure (1.7 to 23 GHz band) -
Step Procedure %%
I Set the MS710[ ] asz follows: w?%
FREQ BAND w...uvuuuiounnnnn. . ... 1.7 to 23 GHz :
REFERENCE LEVEL ...u.vvnnnnn..... 0 dBm =
CENTER FREQ «vvvuniennnnnnnnn.... 6.500 GHz &
FREQ SPAN/DIV ................... 1 kHz/div e
VERTICAL SCALE .................. LIN 2
AVERAGE: WRITE A ...vvnnnnnn..... oN &
3
'z
v
8-34 g




{Continued)

Step Procedure

2 Set the signal generator ocutput as follows:
FREQUENCY ....... s seaaese.. approx. 6.5 GHz
LEVEL vvevveseennnnneasanesas abprox. 0 dBm

3 Correlate the MS710[ 1 REF LEVEL to the synthesizer
output level. Fine-adjust the center freguency of the
MS710[ ] so that the CRT display shown in Fig. 8=13 is
obtained. .

4 Sat to the WRITE~cff (STORE) state and f£ind the
frequency difference (F) between the points at which
the horizontal axis is crossed at the second and sixth
scale lines from the top as shown in Fig. 8-13 (in the
example, 433 Hz). '

5 Change the MS710[ ] settings to:
NORMAL: WRITE A ..e.voreerso-s OX
FREQ SPAN/DIV wv.-cuveeeawsssass LERO
SWEED TIME . vvevevevereenssss L0OC ms/div
Fine-adjust the center fréquency of the MS710[ 1 so
that a trace is obtained between the second and sixth
scale lines frem the top of the CRT as shown in Fig.
8-14.

6 Find the maximum amplitude (A) of the trace data for

one horizontal axis scale line (0.1 s) as shown in Fig.

8-14 (in the example, 1.4 div).

e
Y5

A .



bt =1 g e

Fifiihid abutl

v

A R LU 3

sy

*

baesagn.

{Continued)

Step Procedure

7 Calculate the residual FM from the fellowing eguation:
Residual FM = F x A/4 Hzp-p/0.1 s

In the Fig. 8~14 example, since F = 433 Hz, A =
1.4 div,

Residual FM = 433 x 1.4/4 = 152 Hzp-p/0.1 s

ns
2
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3. Noise Sidebands

Specificaticns:

< -75 dB (1 kHz resolution bandwidth, 10 Hz
vides bandwidth, 30 kHz from sigrnal, center

frequencv £ 6.5 GHz)

531 SRR

2 Data Sheet: Table 8-11
- Configuration
b

M87101[ 1

Sigmal Generator

oo 07 ocacd

a
g
8
3 o& Qe O--0 o @ Qg O Ow9
- QUTDUT
~ as 50 Q
INPUT < . % L ® -

Resistance Attenuator

Fig. 8-135 Noise Sidebands Test Setup




Procedure (1.7 to 23 GHz)

Step Procedure
1 Set the MS710[ ] as follows:
i FREQ BAND ................... . 1.7 to 23 GHz
CENTER FREQ .....uii.uunn..... 6.5 GHz
; FREQ SPAN/DIV ............... . 200 kHz/div
: REFERENCE LEVEL .............. 0 dBm
e VERTICAL SCALE ............... LOG 10 dz/div
Et 2 Set the resistance attenuator o g ds.
%g Set the signal generator output as follows:
il
g& FREQUENCY ....... e approx. 6.5 GHz
2
H LEVEL ..o 0 dBm
il
i
ﬁf 3 While setting the trace of the input signal to the

center of the screen wi=h the PEAK + CTR and s5pan [ ]
functions, reduce the value of the frequency span to
SPAN 10 kEz/div.

R A

e

Fenovs mer g

4 Set the resistance attenuator to 75 413,

L

é" 5 Set the MS710{ ] reference level to =35 dBm and set the
4 pPeak to the center horizontal scale line by fine

F;*?
'% adjusting the signal generator cutput level.

‘ 6 Set the MS710[ ] VIDEO BW to 10 Hz.

5, 7 Set the resistance attenuator to ¢ dB, and measure the

level at +30 k=Zz (3 divisions) away from the center
frequency, and check that it is below the center scale
line (-75 4m).
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10.

Display Linearity
Specifications

LOG display accuracy: 0.2 dB/1 &p
Accumulated error : 1.5 dB/70 &g

Data Sheet: Table 8-12
Configuraticn

Same as in Fig. 8-3.

Procedure

Step Procedure

1 Set the MS710[ ! as follows:
FREQ BAND .. iviniininnnnnn .. 10C kHEz +o 2 CH=z
CENTER FREQ ........ s et eeanean 100 MHz
FREQ SPAN/DIV tuivievveveenn.. 50 kBz/div
REFERENCE LEVEL ...vuwnunnn.. -10 dBm
VERTICAL SCALE ...... cevseve.. 1 dB/div
RES BW .......... e eacenanaa 300 kHz
VIDEO BW ...... et et e aaaea . 160 Hz .
INPUT ATTEN &t envennen e, 6 4B

2 Set the resistance attenuator to 0 ds.
Set the signal scurce Qutput as follows:
FREQUENCY ... .. .uiuinunnnnn.... 100 MHZ
LEVEL it ir e e s e, Ce e apprex. ~10 dBm

3 Fine~adjust the signal source cutput level so +hat *+he

peak of the stectrum trace is on +he horizontal tep

Scale line.




{Continued)

Step

Procedure

=9

Change the attenuation of the resistance attenuator, so
that the peak of the spectrum trace is on the Nth scale
line (N = 1 up to 8) from the top horizental scale line

(No. 0}, and then read the attenuator setting {Fig.

8-17}).

Calculate the error per 1 dB from (Attenuator setting
value for scale line No. N) - (Attenuator setting value

for scale line No. N-=1) - 1.

Caleulate the accumulated error for each scale line No,
from resistance atfenuator setting factual value} -

Attenuater nominal value (scale line No.}
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{(Continued)

Step

Procedurse

10

11

Change the MS710{ ] settings as follows:

TREQ SPAN/DIV +veevowenan-na-. 0.50 MHz/div
VERTICAL SCALE .vueweesen--.. LOG 10 dB/div

Set the resistance attenuator to 0 dB, and check that
the peak of the spectrum trace coincides with the top
herizontal scale line (REFERENCE LEVEL) (error within
+1 dB).

Set the peak of the spectrum trace to the top
horizontal scale line by fine adjusting the signal

source output level.

Change the attenuation of the regsistance attenuator so
that the peak of the spectrum trace is on the Nth scale
line (N=1 up to 7) £from the top horizontal scale line
(Ne. 0), and then read resistance attenuator setting.
(Fig. 8-15)

Calculate the errcr per 10 dB and the accumulated error
as described in Steps 5 and 6. However, make the
resistance attenuator nominal value of Step 6, the

scale line No. x 10 shown in Table 8-14,.

S

-
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11. Secreen Nisplav (Log Scalel Switching Error

3 Smecifications

Q Data Sheat: Table §-13
i; Configuration

MS7101 ]

il

[ .

e O O-—-0 s @

RF INPUT
CAL LJ
cuTOUT

aen Displav (lLog Scale) Switching

Fig. 8-~1% Scr is
Error Taest Setup

Procedurs
Step roceduzra
1 Saet t£he MS710[ 1 as follows:
FREQ BAND .. cccovensssaosasnns 100 kHz +o 2 GHz
CENTER FREQ ..... W e eeeaseesas. 100.0 MHz Ci.

FREQ SPAN/DIV ...evcveveesarens 100 kHz/div
REFERENCE LEVEL .eceoeveascn.. —10 dBm
VERTICAL SCALE .vveveeo-w-s... LOG 1 dB/divV

2 Read the CAL signal level (Pr) with the MS710[ ] peak

marker function.




{Continued)

tep Procedure

3 Change the log scale from 1 to 10, to 5, ané 2 &B/div,
in that order. Read the CAL signal levels (Px) of the
changed log scales with the MS710[ ] peak markerx

function in the same way as in Step 2.

error E (dB) £from the following eguation:

E = Px - Pr (d4B)

L i e e
LR

Aag¥he e s

é’i‘"



12. Reference Level Accuracy
Specifications

+2.0 4B (referance level -99 to -10 dBm,

frequency 100 MHAz, input attenuator 0 d2, after e

calibration using CAL OUTPUT).

Da*a Sheet: Table 8-14

Conficuration
MS7101[ ]
[][] Signal Scuxce b
po(—_—— {71 0oado
! . a a
| 8
£ om Cee 0==-0 ¢ @ go CD O ?
1 Resistance Attsnuator ‘
RF INBPUT l
{ ) OUTRUT
50 @ R 50 Q

OOO

Fig. 8-20 Relerence Level Accuracy Test Setup

Procedures _:

Step Procedure

Set the MS710[ 1 as follows:

4

FREQ BAND +cuvevevecoecnanesss 100 kHz to 2 GHz
CENTER FREQ +eveevvnonvnnnses- 100 MHZ

FREQ SPAN/DIV voeeeeceansnasss 1 KHz/AIV

RES BW oovvveeosnonnansoansenes L KHZ

REFERENCE LEVEL ..ececesssass. —10 dBm

VERTICAL SCALE ...... G eeen... LOG 1 dB/div
INBUT ATTEN @it i eessronacssasa 0 dB

i




(Continued)
Step Procedurs

2 Set the Resistance Attenuateor to 0 4R,

Fine~adijust the signal source cutput level so that the

~
)

peak of the spectrum trace is on the top horizontal
scale line. (Fig. 8-21 initial setting)

AR

LTS

STl
3

sy

FEraan
A
L)

Change the REFERENCE LEVEL setting and the resistance
attenuator settings by the same amount simultaneocusly.

Determine the reference level error from the difference
between the Resistance Attenuator nominal value (A) and
actual walue (B) when the peak of the spectrum trace is
set to the top horizontal scale line by chancing the
attenuvator setting. (See Table 8-14 Data Sheet)

4 When the REFERENCE LEVEL satting is £ -70 dBm,
measursment 1s difficult because of the influencs of

noise. Therefore, measure by reducing the Video Filter

value, as shown in Fig., 8-22.

8-30
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13. Reference Lavel Freguency Response

1S

Specificaticns

10

-~

Using 10 dB input attenuator, and after tuning
s

the preselector to obtain the maximum response

=]
by peaking adjustment;
XHz o 30 MHz band (MS710C only)

1.5 &B (10 kHz start frequency, 30 MHz

(V)]

stop frequency)

100 k¥z +o 2 GHz band »

2.5 2B (100 kHz start freguency, 10 MHz
stop fraquency)

+1.5 &B (10 MHz start frequency, 2 GEHZ
stop fregquency)

1.7 #¢ 23 GHz band

2.5 éB (1.7 GHz start fregquency, 5.478 GHzZ
stop fequency)

£3 43 (5.478 CHz start frequency,
12.521 GHz stop frequency)

4 3B (12.521 GHz start frequency,

23 GHz stop freguency)




Data Sheet: Table 8-15

[

Configuration

Power Meter

. NE
& ]
® ]
ME710{ 1}
Sensar
B ! gﬁ Signal Scurce
i
g o3[ aonana
¥ | I— i 1[][:]} [ - 8] o
k- i
8 ' : O O e | oursur
50% 0000 o 0 | ag ? o
% { -
2 RE INPUT {_ L J
50 Q =T

Fig., 8=23 Reference Level Frequency Response Test Setup

Procedure (1.7 to 23 GHEz band)

R
ST
i A

ot

Self-calibration descrikbed in paragraph 3.5 must

ey
i f

N

be performed prior to the following procedures.

s o

%
.
;,
&5
?
:

- Step Procedure

? 1 Set the MS710{ ] as follows:
FREQ BAND v v veceeenesmennn. 1.7 to 23 GHz
CENTER FREQ vvmennenemennnnn.. 1.7 GEz

¥ FREQ SPAN/DIV vveeenmnnonnn .. 1 MHz/div

E REFERENCE LEVEL ............. . 0 dBm

VERTICAL SCALE & viitivwennnnnnan LOG 2 dB/div




{(Continued)
Step . Procedure
2 Set the signal source frequency to the MSTIO[ ] center |
" frequency.
%, 3 Connect the signal source cutput toc the Power Meter
%; through the sensor. Set the signal source output level
i to -8 dBm.
3]
4 Connect the signal source output to the MS7LC[ [. }w
5 Adjust the preselector peak for maximum spectrum trace.

(This operation is unnecessary for the 10 kHz to 30 MHz

and 100 kxX¥z +to 2 GHz bands.)

& Read the deviation from the heorizontal center scale

line (-8 dBm). {see figure shown below.)

In this example, the

deviation is +1.5 dB

Disglay level (dBm) Deviation (d4B)

oI - +8
B - +4
g - [T T e T
TSN DA I A
o S e ——
7 Change the MS710[ ] center frequency and the signal

source output frequency; determine the deviation at

each freguency by a similar procedure to Steps 1 te 6.
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14. Input Attenuatol Accuracy
Specifications
The input attenuator getting range 1S from 0 to
70 4B in 10 dB steps. ' o
The input attenuator can re set manually or
automatically coupled to reference level.

Error between steps

0 ds/0 to 60 4B, 10 kHz to 2 GHzZ
0 4B/0 to 40 &3, 10 k¥z to 23 GHz

F

L}

1.
2.

AN | FAS
i+

Cunulative error

¢<:2.2 dB/0 to 60 d3, 10 kEz to 2 GHz
<+3.0 d3/0 to 40 &8, 10 kHz to 23 GHz
Datz Sheet: Table 8-16 '

Conficuraticon

(1y 1.7 to 23 GHz

nower Meter f
ST o

!
MS710[ ] i

T Sansor
gignal Source R

MM\UU__J go (1 cuood
o

=
I B | g
|
L

g

g O © c? OUTRUT

AJ 50 4@ R

o e O-—0Q o @

REF INPUT
50 Q ==




(2) 10 kHz to 2 GHz

MST710[ ]

Zignal Generator
DD o33 dogaa
- : .
a
' a
CHad O 0= O o @ o9 O O (T)
TNPUT e 6 ouUTEUT
olele
£
+ Resistance Attenuator

Fig. 8-25 Input Attenuator Accuracy Test Setu
g 5 B

Procecdure - 1 (1.7 to 23 GHEz band)

Step Procedure
1 Set the MS710[ ] as fcllows:
FREQ BAND .....v... deseceenane 1.7 to 23 GHz band
CENTER FREQ v ivevrmvoanaannns 12.5 GHz
FREQ SPAN/DIV ..iviiiivvnnaannn 1 MHz
INPUT ATTEN .o iincacevonnnnnn 30 4B
REFERENCE LEVEL v ivvensnnnnnas 0 dBm
?  2 Set the signal source output as follows:
5 FREQUENCY (CW) wvvvvvvrvnnnn.. 12.5 GHz
g 0 dBm

(Calibrate using +he

power meter)

TN Ee. T e v WS AT

R, NS, BRI



{Continued)

Step Procedure

Fine adjust the signal source fraquencv so that the

L

M3710[ ] received signal spectrun is set to the
. approximate screen centear. Tune the PRESELECTOR PEAK
=1 knob. Read the input signal level (2g) with the

MS710[ ] peak marker function.

4 Change the signal source output level to +10 dBm

measuring it by the power meter. -

5 Set the MS710[ ] as follows:

TNPUT ATTEN ......... 40 dB
REFERENCE LEVEL ..... +*10 dBm

g read the received signal level (P+10) with the MS$S7T10C

peak marker function.

7 Change the signal source output level, the input
attenuation, and the rafarence level of the M3710[ 1 as
shown in the following table and measure the received
signal levels using the same proceduras as in steps 4 g
to 6. ' '




(Continued)

Step Procedure

Measurement Condition

i
: Signal Source MS710{ ] Spectrum Analyzer
¢
o output level INPUT REFERENCE Received
% ATTEN LEVEL gignal lewvel
) Ei +10 dBm 40 dB +10 dEm P+?Q = dBm
Ei 0 dBm 30 &B 0 dem PO‘ = dBm
-10 &Bm 20 &z =10 dBm 9_10 = dBm
-20 ZBm 10 4n -20 dB8m P-;O = dEm
-30 dBm 0 dB =30 dBm PMBO = dEm
3 Obtain the interstep errcrs of the input attenuator

staps as follows:

Attenuater step Error between steps

40 4B - 30 dB (P+IO - PG) -0 = dB

30 dB - 20 dB fPO _ Pnzo’ =10 = éB

20 d8 -~ 10 dB (P-IO - ?—20) -10 = ds

16 dB - 0 4B {P-ZO - P—BG) -10 = dr
9 Chtain the cumulative errcr <f the input attenuator

as follows:

Cumulative error/0 to 40 4B =

(P_‘_-?O - P*?O) 40 dB

;2"5 i :



srocedure - 2 (10 kHz to 2 GHz band)

Step Procedure

1 Set the MS710[ 1 as follows:
FREQ BAND . ... ceccsaanssmonnne 100 kHz to 2 GHz
CENTER FREQ .+ et inconnmarannas 1C00 MHz
FREQ SPAN/DIV L iecvancnesnmnnn 1 MHz
INDUT ATTEN crceerevcorssoennce 5¢ dB
BREFERENCE LEVEL .o evesanrsess 0 d2m

2 Set the signal source output as follows:
FREQUENCY (CW} oo veaonannns 1000 MHz
TEVEL vuevoeeaassnnsonsssasssns +10 4&Bm

3 Set the attenuation of the resistance attenuator to
10 4dB.

4 Fine-adjust the signal source freguency so that the

received signal spectrum of the MS710{ ] is set to tI
approximate screen center. Then, read the received o
signal level (Pg) with the MS710C peak marker function.

5 Change the attenuation of the resistance to 0 dB.
6 Set the MS71C[ 1 as follows:

FREQUENCY ..cceevosrcssacvacenn 60 4B

REFERENCE LEVEL .ccecacsssnens +10 dBm

Read the received signal level (P1g) with the MS710( ]

~4

peak marker functicn.




(Continued)

Step Procedure

g Change the attenuation of the reslstance attenuator,
the. input attenuation, and the refarence level of the
MS710{ ] as shown in the following table, and measure
the received signal levels using the same procedurss as

R . K

in steps 5 to 7.
Measurement Condition

Resistancs MS7L0[ ] Spectrum Analyzer
attenuater
attenuaticn INPUT REFERENCE Maximum valus of
ATTEN LEVEL the spectrum tracs
0 ds &0 48 +10 dBm P o= dBm
+10 — -
10 ds 50 48 0 dBm PO = 43m
20 &8 40 dm ~10 dBm Pwlo = &Bm
3¢ a8 30 48 ~20 d4Bm P—ZO 2 43m )
40 dn 20 4B =30 dBm 9_30 = dBm -
50 4B i0 4B -40 dBm P~4O = d3m i
60 d3 0ds  -50dBm P = d5m =
g Obtain the error between the steps ¢f the input

attenuator as follows:

3; Attenuator step Error between steps

60 dB - 50 dB | (Po1g = P 10 = 55| ‘

# 50 dB - 40 4B (Pg = P, =10 = aB 4

i 40 dB - 30 dB (P19 = P_yg) =10 = dm -

i 30 4B - 20 4B (Pyg = P_gy) =10 = as %
20 48 - 10 dB (P_3q = P_yg) -10 = aB Ei
10 dB - 0 dB (P_4g ~ Pgg) -10 = dB




{(Continued)
Step Procedure

Obtain the cumulative error cf the input attenuator as

-
<

follows:

Cumulative error/0 to 60 aR =

(P, o = P_gg) — 50 (dB)

- o
- -
: A




15. 2nd Harmonic Distortion
Specifications
10 kHz to 30 MHz band (MS710C only)

-60 dB Input Level at Mixer ~ 40 dBm,
10 kHz *o 30C kHz

HA

dB Input Level at Mixer - 40 d&Bm,

e
A
[
-~
<

300 kHz to 15 MEz

i
i 100 kEz *o 2 GHz band

£~-60 dB Input Level at Mixer - 40 &Bm,
100 kHz to 10 MHz
dB Input Level at Mixer - 30 d&Bm,

AN
i
-2
©

10 MEz to 200 MH:z

-80 dB Input Level at Mixer - 20 dBm,

AN

200 MHZz to 8350 MEz
1.7 to 23 GEz band

£-100 dB or Average noise level,
Input Level at Mixer - 10 d8m, 850 MHz +to

11.5 GHz

Dataz Sheet: Table 8-17
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A dotted connection line
a signal scurce, wnich ne
fraguency counter for fre

reading.

Configuration
MS7L0[ 1 Signal Seurce (with frequency counter)
ﬂﬂ sma[—_{Jonoon
- g 2
; OUTPUT
S om Qv C-—-0 e § DE O o (? 50 Q
] BF INPUT L.Z.T. |
50 QO |
Nt
$ignal Scurce (without fraquency
countexr)
= HO

O soool °tel cureur
Q0 m=ma@Q QoQe 50 Q
J

e
L.s.T L Power
e e 4 Divider
A : :
1
is used for Freguency Counter ;
eds a
m—
guency a |
e = t
INPUT 2 @’ i
i
| !
e e e e e o e e o /

g. 8-26 2nd Earmonic Distortion Test Setup
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Procedure 1-1 {100 kHz to 2 GHEz hand)}

Step Procedure
1 Set the MS71C[ ] as follows:
ER FREQ BAND . vttt v csnnscncacean 100 kHz to 2 GHz
' CENTER FREQ .- vcenrnvrennaonns 5.0 MHz
FREQ SPAN/DIV ittt nerannnnenn 100 kHEz/div
INPUT ATTEN & s e s vncusssvocnnn 40 4B
REFERENCE LEVEL «uevvevuvnnnn... 0 dBm
2 Set the signal source cutput as follows:
FREQUENCY (CW) cuverirvvenvenas 5.0 MHAz
LEVEL it rtasanocscnsnssnss Approx. 0 dBm
3 Fine adjust the signal source output level (PR) so
that it coincides with the MS710[ ] reference lavel
line,
4 Set the highest level frequency of the received signal

to the center frequency with the MS710[ ] PEAX - CTR

function.
5 Set the MS71I0{ ] as follows:
CENTER FREQ +veuwerrnennnncasnns Double the freguency
set in step 4
REFERENCE LEVEL ...t cvneeans -30 dBm

Lower the FREQ SPAN/DIV to 1 kHz/div by fine adjusting
the MS710[ ] center frequency so that the second

[+

harmeonic of the received signal moves to the screen
e
b center.
E
§
a4
7




{(Continued)
step Procedure
7 Read the second harmonic level (PZF) from the MS710C
screen.
;I 8 rhe second harmonic distortion (D) is given by the

following eguation:

D = PR-P2f (4B)




| Frocedure 1-2 (100 kHz to 2 GHz band)

Step Procedure
:
§ 1 Set the MS710[ ] as follows:
E FREQ BAND .....iuniinnnnnnnnnn. 100 kHz to 2 GHz
T CENTER FREQ ..evunnennnnnnnn.. 109.0 MHz
FREQ SPAN/DIV .. ... iinuennnenn. 100 kHz/div
INPUT ATTEN &ttt eetvennnnnsns 30 4B
REFERENCE LEVEL . .ivvennvonnnn 0 4Bm
2 Set the signal source output as follows:
FREQUENCY (CW) ..... e e e 100.0 MHz
LEVEL ittt it r ettt et annaens Approx. 0 dBm
3 Fine adjust the signal source output level (PR) so

that it coincides with the MS710{ ] reference level line.

4 Set the highest level frequency of the received signal
to the center freguency with the MS710[ ] PEAXK - CTR

function.

5 Set the MSTIQ[ ] as follows:
CENTER FREQ cvvinveseenccnnnes Double the frequency
set in step 4.°
REFERENCE LEVEL tvvewvovanenns -8C dBm
) Lower the FREQ SPAN/DIV to 1 kHz/diwv by fine adjusting

the MS710[ ] center frequency so that the second
harmonic of the received signal moves to the screen

cantear,




{(Contirved)

Step Procedurea

7 Read the second harmonic level (sz) from the MS710[ ]
screen.

f T

he second harmonic distortion (D} 1is given bv ®h
following eguation:

D = PR_P2f {(dB)




Procedure 1~-3 (100 kHz to 2 GHz band)

Step Procedurs

Set the MS710[ ] as follows:

PRI by e
it

LS 7 Lo

FREQ BAND .............nnuu... 100 kHz to 2 GHz
CENTER FREQ +.vewennecennnn... 500.0 MHz

FREQ SPAN/DIV ........ueu..... 100 kHz/div
INPUT ATTEN ©euveevuvnennennnn. 30 4B

REFIRENCE LEVEL .............. 0 dBnm

2 Set the signal source ocutput as follows:

FREQUENCY (CW) ....iiiveneen.. 500.0 MHz

500
DEVEL t.ieernieenesetnreneena.. Approx. 0 &Bm

3 Fine-adjust the signal source cutput level (PR) so that
it coincides with the MS7L0[ ] reference level line.

4 Set the highest level frequency of the received signal
to the center frequency with the MS710[ | PEAX + CTR
function. ' ’

3 Set the MS710[ ] as follows:

CENTER FREQ .......vuvuvc..... Double the freQuency
set in step 4.
REFERENCE LEVEL (i ienveneveseee =70 &Bm
& Lower the FREQ SPAN/DIV to 1 kHz/div by fine-~adjusting

the MS710[ ] center frequency so that the second har-
monic of the received signal moves to the screen center.

-y




=S (Continuad)

o Step Procsdure
T 7 Read the secend harmonic lesvel (P,.) from the MS71O[ ] .
- screen.

8 The second harmonic distortion (D} is given by the

following eguation:

b = P, -P {dB)

pr
[\%]
+




Procedure 2 (1.7 to 23 GHz band)

Step Procedure

1 Set the M3710{ ] as follows:

FREQ BAND .ttt it et enacenananas 1.7 to 23 GHz
CENTER FREQ .t iviennnncannann 60 GHz

FREQ SPAN/DIV ittt mtorennsans 100 kHz/div
INPUT ATTEN 4 it e neencantnnnnns 10 4B
REFERENCE LEVEL vt v iiccnnnnas 0 dBm

2 Set the signal source cutput as follows:
FREQUENCY (CW} .+t eerevnoenonan 6.0 GHz
LEVEL therenevemarooonanansnns Approx. 0 dBm

3 Fine-adjust the signal source cutput level (PR) so that
it ceincides with the MS8710[ ] reference level line.

4 Set the highest level frequency of the received signal
tc the center fregquency with the MS710[ | PEAK -~ CTR
function. ’

5 Set the MS710[ ] as follows:

CENTER FREQ .+ vvvvevvnrscnacsns Double the fregquency
set in step 4.
REFERENCE LEVEL . veerennrnnens -390 dBm
& Lower the FREQ SPAN/DIV to 1 kHz/div by fine-adjusting

the MS710[ ] center freguency se¢ that the second har-
monic of the received signal moves to the screen center.




(Cantinued)

Stap Procedure
7 Read the second harmonic level (P,.) from the MS7L0[ ]
screen. |
8 The second harmonic distortion (T) is given bv the

following eqguation:

e -
D Py (dB)

F 2f




Procedure 3 (10 kHz to 30 MHz band) (MS710C only)

Step Procedure
: 1 Set the MS710C as follcws:
¥
¥ FREQ BAND .. ....iiiiinnienannnn. 10 kHz to 30 MHz
¥ CENTER FREQ . .iivrrrenvnnnnnnn 10.0 MHz
FREQ SPAN/DIV .ttt enennnnnn. 100 kHz/diwv
INPUT ATTEN & i iweune- Ceeercaus 40 dB
REFERENCE LEVEL .. ornnesnas 0 dBm
2 Set the signal source output as follows:
FREQUENCY (CW) .. iueenennnnn. 10.0 MHz
EVEL ittt it sttt ittt i Approx. {4 4Bm
3 Fine~adjust the signal source ocutput level (PR) so that

it coincides with the MS710C reference level line.

4 Set the highest level freguency of the received signal
tc the center frequency with the MS710C PEAK + CTR
function.

5 Set the MS710C as follows:

CENTER FREQ . ...ve.. e s Double the frequency
£ set in step 4.
. REFERENCE LEVEL wuevuvnenennnn.. -30 dBm
8 Lower the FREQ SPAN/DIV to 1 kHz/div by fine-adjustinq

the MS710C center fregquency so that the second harmonic

of the received signal moves to the screen center.
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{(Continued)

Step Procadure
7 Read the second harmonic level (sz) from the MS710cC
screen.
8 The second harmonic distortion (D) 1s given by the

fellowing egquation:

D = P, -P

R "Z2€£ (a3)
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16. Two Signal 3rd Order Intermodulation Distortion
Specifications
100 kHz to 2 GHz band

<-80 dB mixer input level <-30 dBm,

fregquency differsnce 22.5 MHz

{-7C d3 mixer input level <-30 dBm,

frequency difference 250 kHz

1.7 £to 23 GHz band

0~

-100 &B or < average noise level

Mixer input level <-10 dBm

Frequency difference 270 MHz/1.7 to
12,5 GHz

Frecuency difference 2100 MHz/12.3 to
23 G

(V8]

i

Z

{-7C¢ dB mixer input level £-30 dBm,
frequency differsnce 250 kEz

10 kHz to 30 MEz band (MS710C only)

<-70 dB mixer input level {-30 dBEm, .

fraguency difference 250 kHz =

Note: E
. . : : . -
The mixer input level is obtained by subtracting .. __ &,

+he input attenuator attenuation from the RF

input level.

Data Sheet: Table 8-18




Configuration

(1) 10 kHz to 30 MHz band, 100 kHz to 2 GEz Land
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(2) 1.7 to 23 GHz band
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Fig. 8-28 (b) Two Signal 3rd Order Tn+ermodulation
Test Setup .
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Procedure 1 (100 kHz to 2 GHz band)

Two Signal 3rd Crder Intermodulation Distortion Test

Step Procedure
2.5 MHz frequency difference:
1 Set the MS710[ ] as follews:
FREQ BAND ...ttt ieeeesnnnnn, 100 kEz to 2 GHz
CENTER FREQ & iv e evnemnnnnnnn. 1000 MH=z
FREQ SPAN/DIV ..t enennn. .. 1 MHz/DIV
INPUT ATTEN ittt iiennnnnnn. 30 4B
REFERENCE LEVEL ... iunnrnn. ¢ dBm
2 Combine the cutputs of the signal sources 1 and 2 with
the T-PAD as shown in Fig. 8-28 (a) and eliminate *=he
higher harmonic with the LD2F. Then, connect the
ocutputs of the LPF to the power meter.
3 Set the signal source 1 as follows:
LEVEL ........ Adjust to -3 dBm at the outputs of the
LPF (output of the signal source 2 is
off}).
4 Set the signal source 2 as follows:
LEVEL ........ Adjust to -3 dBm at the outputs of the
LPF (output of the signal source 1 is
off).
5 Confirm that the power meter indication is 0 d8m when

the outputs of the signal sources 1 and 2 are turned
on. Then, connect the outputs cf the LPF £5 +he
MS7L0[ ] RF INPUT.

-



{Continued)

Step Procedure
6. Narrow the freguency span, resolutiocn bandwidth, and
video bandwidth as follows holding the 1000 MHz signal
(F1) in the screen center by fine-adjusting the center
frequency, and then read a level of the 1000 MHz signal
(Ps).
FREQ SPAN ..o veesanssn 10 kHz/DIV
RES BW i veueenenvanssan 1 kHz
VIDEO BW ...vivevncenn 100 Hz o
7 Spuricus signal is generated on the following
freqguencies by the two signal ird order intermodula-
tion distortion characteristic of the MS7I0[ ].
F3 =2 x F1 - F2 or 3 = 2 x F2 - F1
= 2 x 1000 -~ 1002.3 = 2 x 1002.5 - 1000
= 9%7.5 [MHz] = 1005 [MEz]
Set the MS710{ ] as follows and read the spurilous 11
signal (F3) level (PT). )
CENTER FREQ ..evevaven 997.5 MHz f{(or 1003 MHz)
(Fine-adjust so that spuriocus
signal F3 moves to the screen
center) .
FREQ SPAN/DIV ... 10 kHz
INPUT ATTEN seeavewno 3¢ dB
REFERENCE LEVEL «.cve - 40 dBm
RES BW ........; ...... 1 kHz
TIDWO BW .o eeovcarnan 100 Bz
8 Obtain the two signal 3rd crder intermodulation

distortion (D3) frem the following equation:

D3 = (Ps + 3} - PT (dB]




{Continued)

Step Procedure

30 kHz freguency difference:
‘ 9 Set the MS710{ ] as follows:
y FREQ BAND +iviinnceenennonnns 100 kHz to 2 GHz
B CENTER FREQ .4 vt ieesnnncennss 1000 MHz

FREQ SPAN/DIV .. iuvevcesann 20 kBz/DIV

INPUT ATTEN ... ..t eeivessenna 30 &B

REFERENCE LEVEL ...isceeicenn 0 dBm
: ig Combine the cutputs of signal scurces 1 and 2 with the
%

T-PAD as shown in Fig. 8-28 (a). Then, eliminate the
higher harmonic with the LPF. Connect the outputs of

the LPF to the power meter.

i

Set the signal source 1 as follows:

e
[

14
A e poed et e
i

Frequency (CW) .. 1000 MHz (F1l)}

LZEVEL . ieuvennns . Adjust to -3 dBm at the cutputs of
the LPF (output of the signal

source 2 is off).

S Gt

Gt

12 Set the signal source 2 as follows:

v

Frequency (CW) .. 1000.05 MEz (F2)

LEVEL .. cevieconn Adjust to -3 dBm at the ocutputs of
the LPF ({ocutput of the signal

TR g
PR

source 1 is off.)

;ﬁ' 13 Confirm that the power meter indication is 0 &Bm when

: the cutputs of +the signal source 1 and 2 are turned on.
t.

i Then, connect the ocutputs of the LPF to the MS710[ ] RF

-

INPUT.




{(Continued)

Step Procedure

14 Narrow the freguency span, resolution bandwidtih, and
video bandwidth as follows holding the 1000 MHz signal
{(F1} in the screen center by fine-adiusting the center
frequency, and then read a level of the 1000 MHz signal
(Ps).
FREQ SPAEN .+ .ecveveocamsoracacs 10 kHz/DIV
RES BW vvovesossraonsssnsssss 1 kHz
VIDEC BW 4 ivvevoecnrosncrnnsns 100 Ez -

15 Spurious signal is generated on the following

freguencies by the two signal 3rd order intermodulation

distortion characteristics of the MS71C{ 1.

3 = 2 x F1 - F2 or /F3 = 2 x F2 =~ F1l
= 2 % 1000 - 1000.05 = 2 x 1000.05 -
1000
= 999,95 [MHz] = 1000.%1 [MEz] =

Sat the MS710{ 1 as £f£ollows and read the spuriocus

signal (F3) level (P).

CENTER FRE 999.95 MHz {or 1000.1L MEz)
(Fine-adiust so that spurious

signal F3 moves to the screen T

center.)
FREQ SPAN/DIV ..cveno- 19 kHz
INPUT ATTEN .o ceeraoe 30 4B
REFERENCE LEVEL ... -- -40 dBm
RES BW v evevsnenonass 1 kEz
VIDED BW s.uvvnccanmnos 160 Hz




{Continued)

Step Procedure

16 Obtain the two signal 3rd order intermodulation
distortion (D3) of the MS710[ ! from the following
equation:

D3 = (Ps + 3) =~ PT (dB)

e

D Ft s B TS

| B



procedure 2 (1.7 tO 23 GHz band} Egu
i

Two Signal 3rd Orcer Tntermodulation Distortion Test

Step Procedure

70/100 MHz freguency difference:

1 Sset the Ms7l0[ [ &s follows:
FREQ BAND +ovcnsoosrsessnsssss 1.7 to 23 GHz i
CENTER FREQ +vo--- - e eeaaas 7 GHz i
FREQ SPAN/DIV .ececnressnnocss 20 MHz/DIV |
TNPUT ATTEN ...cae-- PP 30 &B K
i
REFERENCE LEVEL +.owevcvcccsss 0 dBm »
2 Combine the outpu=s of +the signal sources 1 and 2 with 7 ﬁ
the power combiner as shown in Fig. 8-28 (b). Then,
# aliminate the hicher narmonic with the LPF. |
Connect the outpuzs of the LPF to the powar meter.
; 3 get the signal source 1 as fcllows:

Frequency (CW) .. 7 GHZ (F1)

ity

LEVEL ceevsovcv=* adqust to =3 dBm at the outputs ©
the LPF (output of the signal ;

source 2 1is off).

-1 4 ge+ the signal source 2 as follows:

N Frequency (CW) .- 7.07 GHz (F2)

1 LEVEL eoceoeesc=== Adiust te -3 dBm at the outputs. of
the LPF (cutput of +he signal source

1 is off).

5 Confirm that the power meter indication is 0 dBm when
+rhe outputs of +he signal sources 1 and 2 are turnéd
on. Then, connect +he outputs of the LPF to the
MS710f ] RE INZUTL. ‘




oew )

{Continued)

| Step Procedure

6. Narrow the frequency span, resoclution bandwidth, and
video bandwidth as follows holding the 7 GHz signal
(F1} in the screen center by fine-adjusting the center

frequency, and then read a level of the 7 GHz signal

(Ps) .
FREQ SPAN ... iiunninnnnnn.. 10 kHz/DIV
e I kHz
VIDEDG BW ..ttt eeinnennnnn 100 HZz
7 Spurious signal is generated on the following

frequencies by the two signal 3rd order intermodula~
tion distortion characteristic of the MST7I0[ 1.

F3 =2 x FL ~ F2 or //F3 =2 x F2 -~ FI
=2 x 7 - 7.07 =2 x 7,07 - 7
= §,93 [GHz] \ = 7.14 [GEz}

g Set the MS7LC[ ] as follows and read “he spuricus
Ei signal (F3) level (PTJ.

E’ CENTER FREQ .......... 6.93 GHz (or 7.14 GHz)

% (Fine-adjust so that the

spuriocus signal F3 moves +to

the screen center).

T skt o} : -
e o Lot

] FREQ SPAN/DIV ........ 10 kHz
1 INPUT ATTEN ......... 30 dB
i REFERENCE LEVEL ...... -40 dBm
i RES BW vuvvvnnnnnnnn.. 1 kHz
B VIDEO BW «euerenn..... 100 Hz
#

|



1
t (Continued)
! Step Procedure

8 Obtain the two signal 3rd order intermodulation

distortion (D3) from the following equation:

D3 = (Ps + 3) = PT rdzl

Two Signal 3rd Crder Tntermodulacion Distortion Test

50 kHz freguency difference:

9 Set the MS710[ ] as follows:
FREQ BAND ....-.. crrsa s e e 1.7 ke 23 GHz
CENTER FREQ (+soveenes e 12.5 GHz
FREQ SPAN/DIV ..iveecovancass 1 MHz/DIV

o ] INPUT ATTEN ..o ennnsen ceenaenn 30 4B
REFFERENCE LEVEL ... caseocosn- 0 dBEm
]
10 Combine the outputs of the signal sources 1 and 2 with

the power combiner as shown in Fig. 8-28 (b). Ther,

eliminate the higher harmonic with the LPF.

Connect the cutputs of the LPF to +he power metar.

11 Set the signal source 1 as follows: o

Frequency (CW) .. 12.5 GHz (F1) X

. ¥ LEVEL «ovee ...... Adjust to =3 dBm at the outputs
of the LPF (output of the signal

source 2 is off}.

12 Set the signal scurce 2 as follows:
Frequency (CW) .. 12,5005 GHz {F2)

LEVEL (iennenanss Adjust to =3 dBm at the outputs
of the LPF (output of the signal

source 1 is off.)




P s i
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{Continued)

Step Procedurs

13 Confirm that the power meter indication is 0 dBm when
the outputs of the signal sources 1 and 2 are *urned
on. Then, connect the outputs of the LPF to the
MS710{ ] RF INPUT.

14 Narrow the frequency span, resoclution bandwidth, and

video bandwidth as follows noclding the 12.5 GHz signal
(F1) in the screen center by fine-adjusting the center
frequency, and then read a level of the 12.5 GHz signal
(Ps).

FREQ SPAN .. ..iiiuvirnnnenna.. 10 kEz/DIV
RES BW ...iitiiiieeinnencnnns 1 kHz
VIDEO BW ...t .iiieiinnnnnnen. 100 Hz

e



{(Continuead)

PEPRR—

Step Procedure
15 Spurious signal is generated on the following
frequencies by the two signal 3rd order intermodulation
distortion characteristics of the MS710{ .
F3 = 2 x F1 - F2 or/F3 = 2 x F2 - F1
= 2 x 12500 -~ 12500.C53 = 2 x 12500.05 -
‘ 12500
= 12499.95 [MHz] = 12500.1 [MHz]
Set the MS710[ 1 as follows and read the spurious
signal (F3) level (PT).
CENTER FREQ ..vuevens 12.5 GEz
(Fine-adjust so that the
spuriocus signal F3 mowves to the
screen centar.)
FREQ SPAN/DIV .. vcas- 10 kEz
INPUT ATTEN . .evecens 30 4B
REFERENCE LEVZEL ...... =40 dBm
RES BW .ivrevvronaacn .. 1 kHz
VIDEO BW ..... e e e e 100 Hz
18 Obhtain the two signal 3rd order intermodulation.

distortion (D3) of the MS7L0[ ] from the following L

equaticn:

D3 = (Ps + 3) - P, (dB) an




Procedure 3 (L0 kHz to 30 MHz band} (MS710C onlvy)

Stap Procedure
;. 1 Set the MS710C as follows:
i* FREQ BAND t v tvevmnnnnnnnnnnn. 10 kHz to 30 MHz
at
i CENTER FREQ ...iinvernnnnnnnas 15 MHz
. FREQ SPAN/DIV ......uonvne.... 20 kHz/DIV
INPUT ATTEN ©vvvenannnnnnnn.. 30 4B
REFERENCE LEVEL ..evuevnnnnn.. 0 dzm
i 2 Swvnthesize the ocutputs of the signal 1 and 2 with the

T-PAD as shown in Fig. 8-28 (a),

e

Then, eliminate the higher harmonic with the LPF,
Connect the cutputs cof the LPF to the power metar,

3 Set the signal source 1 as follows:
Frequency {CW) .. 15 MHz (FL)

LEVEL tviveenanona Adjust to =3 dBm at the ocutputs
of the LPF (output of the signal

source 2 is off).

4 Set the signal source 2 as follows:
Frequency (CW) .. 15.05 MEz (F2)

LEVEL .ievcesnesen Adjust to =3 dBm at the ocutputs
of the LPF ({output of the signal

source 1 is off).

il 5 Confirm that the power meter indication is ¢ &Bm when
the cutputs of the signal sources 1 and 2 are turned
on. Then, connect the outputs of the LPF to the
MS71CC RF INPUT.

o 5L

s s 0 Sl Ko
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{Centinued)

! Step

Procedure

Narrow the freguency span, resolution bandwidth, and

video bandwidth as follows nolding the 15 MHz signal
(F1) in the screen center by fine—adiusting the center
and then read a level of the 153 MHz signal

frequencv,

(Fs).

FREQ SPAN ....csvaaonwnsscses 10 kHz/DIV

RES BW ..ccsrenensasasnsasscns 1 kHz

VIDED BW ... in s nasnnnses 100 Hz -

Spurious.signal is generated on the following
frequencies by the two signal 3ré order intermodula-

fion distortion characteristic of the MS71CC.

2 x FL - F2 \or 73
2 x 15 - 15.05
14.95 [MHz] / \

Set the MS710C as follows and read the spurious signal

(F3) level (PT).

2 x F2 - F1
2 x 15.05 -~ 15
15.1 [MHz]

F3

i
I

]

CENTER FREQ +evoenn-- . 14.95 MHz (or 15.1 MHz) =
(Fine~adjust so that the :%ﬁ
spurious signal F3 moves to &
+he screen center). '“fim

FREQ SPAN/DIV veeewnn- 10 kHz j§§

INPUT ATTEN  .cvvevnn- 30 43 =

REFERENCE LEVEL. o 2. -o -40 43m 8

RES BW «ovvnvenoaaenns 1 kHz .

VIDWO BW +veveemnnenns 100 Hz R
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(Continued)
Step Procedure
8 Obtain the two signal 3rd order intermodulation

distortion (D3) from the following equaticn:

03 = (Ps + 3) - PT (dB]
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17.

Residual Response

Specificaticons
gﬁso dBm (0 &B input attenuator, 100 kHz to

6.3 GHz fundamental mixing,

Data Sheet: Table 8-15
Configuration
MSTLCL ]

t IDD[]D! ]

. o) e RE
ol Qe 0ue0 @§_ INPUT
S0 Q

Termination

Fig. 8-30 Residual Response Test Setup

Procedure

and 5C @ termination)

Step

Procedure

Sat the MS710[ ] as follcws:
100 kHz to 2 GHz

FREQ BAND +.vccuveoncocnsennacnnss
CENTER FREQ ...... ceeeann ceeves.. 25 MHz

FREQ SPAN/DIV ...covvvnn. Ceeaaeas 5 MHz/div
REFERENCE LEVEL ‘eovorevcncrsenns -50 dBm
VERTICAL SCALE ..cvevnsrernnnenvs LOG 10 dB/div
RES BW tuvvvvoncnroscecnnnconnsans 3 kHz

VIDEQ BW tuvvncnruranronnnnnsnons AUTO

SWEEP TIME ..cvviceccnnnnnevnnsns AUTO

INPUT ATTEN .ovevrnucrnravannnnns ¢ éB

Vol rud s
}?_H:’i‘.:_\?'g. :



{Continued)

Step procedure

2 Observe the spectrum trace after one or more complete
sweeps have ended (* mark at the top right of the
screen disappears) and ensure there 1s no spectrum

trace of 2-90 dBm {(center horizontal axis scale).

3 Change the centesr frequency of the MS710{ ] to
"ourrent frequency +45 MHz".

4 Repeat Steps 2 and 3 until the upper freguency limit
(2 GHz) of the 100 kHz to 2 GHz band is reached.

5 After the cbserving all the frequencies cf the 100 kH

+o 2 GHz band, set the MST710[ ] as follows:

FRED BAND ...ceesvns e s ae e 1.7 to 23 GHz
CENTER FREQ .cucovevracnnases . 1.725 GHz

-

Other settings are the same as in Step 1.

6 Repeat steps 2 and 3 and check whether the residual

response is £-90 dBm for all the freqguencies up to

6.5 GHz.

7 . Change the settings of the Ms710([ 1 as fellows:
PREQ BAND ...cvavrsevscens v... L0 kHz to 30 MHzZ
CENTER FREQ +sevscecnree R . 15 MHz
FREQ SPAN/DIV ...... tesa e n e 3 MEz/div

Other settings are the same as in Step 1.

8 Confirm that there is no residual response >~-90 dBm

on the screaen.
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18. Average Noise Level
Specificaticns

1 kHz resoluticon bandwidth, 0 dB input

attenuator, and 3 Hz video bandwidth

10 kHz to 30 MHEz band (MS710C only)

<-95 dBm (100 kHz to 1 MHz0
<-115 d3m (1 to 30 Miz)

100 kHz to 2 GHz band

§-9S dBm (100 kHz to 1 MHZ)
£-115 é2m (1 MHz to 2 GHz)

1.7 to 23 GEz band

-110 d2m (1.7 to 6.3 GHz)
-100 &23m (6.5 to 12.5 GHz)
-95 dBm (12.5 to 18.5 GHz)
-88 dBm (18.5 to 23 GHz)

L PANE- FANE | FANN [N

Data Sheet: Tzabla 8-=20

Configuraticn

Ms710( ]

m= )

I o2 QeeQuul @ ® | INPUT

SOQ

Tarmination

Fig. 8-33 Average Noise Level Test Setup




Procedure (100 kHz to 2 GHz band)

Step Procedure
§ 1 Set the MS710[ ] as follows:
i FREQ BAND o euevnnrnnnnecnnenennens 100 kHz to 2 GHz
| CENTER FREQ 2 eevevonessonnsannnn 100 kHz
% FREQ SPAN/DIV 4uiveencunnnennonns 1 kHz/div
REFERENCE LEVEL ..uuivevnocnsances -%0 dBm
| VERTICAL SCALE ..vevvennccenennns LOG 5 dB/div -
! RES BW wveevrnnccoannunnnennsasns 1 kHz |
VIDEO BW i tv e cnsaaasacsnnnarasnes 3 Hz
INPUT ATTEN e s vt enancsssansosns 0 éB
2 Read the average noise level from the CRT screen as
shown in Fig. 8-34.
1 3 Change the center fregquency and repeat Step 2. -
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8.5 Performance Check

Data Sheets

Table 8-3 CAL OUTPUT Test Data
Min. Actual Value Max.
Qutput leval (dBm) -10.30 < S -9.7¢C
Fregquency (MHz) 99.990 < < 1c0.010
Table 8~4 Center Fregquencv Readout

Accuracy Test Data

Measurement Ceonditions

b
z

reguency Reading (MEz, GHz)

Center

Frequency

Actual

P Mg panab L Py

Fraguency Band Frequency Span/div Min. Value Max.
15.0 MEz 3 MHz/ 14.3 wHz < < 15.7 MEz
15.0 MEZ 100 kHz/ . 14.9 MHz g _ g 15.1 MHzZ
10 kHZ o 30 MHZ 100 6 xmz 10 kH2/ . 67 kEz < < 133 kHz
(MS710C only) = e =
30.0 MHz 100 kiz/ 29 MEz < S <31 MEz
<<
s«
1000.0 MHz 200 MHz/ 959 MEz < < 1041 MHz
1000.0 MEz 100 kHz/ 999 MEz < < 1001 MHz
100 k2 0 2682 15 6 wmz 100 kHz/ Mz < < 11 wmz
2000.C MHz 100 kHz/ 1999 MHz < < 2001 uEz
< <
<<

§-102



Table B8-4 (Continued)

Measurement Conditions Fraequency Reading (MHz, GHz)
Center Fraguency . Actual
; Frecuency B = .
| reguency Band Frequency Span/div Min value Max.
; 1.700 GEz 100 kHz/ 1.699 GHz < < 1.701 GHz
j £.500 GEz 100 kHz/ 6.499 GwHz < < 6.501 GHz
i 1.7 o 23 GHz 12.500 GH=z 1 MHz/ 12.4%%% GHz < €12.5007 GHz
18.000 GEz 1 MHz/ 17.9997 GHz ¢ €18.0003 GHz
| 23.000 GHz 1 MEz/ 22.9996 GEz ¢ <23.0004 GHz
% $ <
: < <
! = =
< <

mable 8-5 Freguency Span Readout Accuracy

Test Data E

Frasguency Span/Div Min. Actual Value Max. .
200 MHz/ 190 MHz < < 210 MHz
100 MHz/ $5 MEzZ < < 105 MHz
50 MHz/ .~ 47.5 MEz < < 52.5 MEz.
O 20 MHz/ 19  MHz < < 21 MHz
"4 : 10 MHz/ 9.5 MHz < < 10.5 MHz
| 5 MHz/ 4.75 MEz < < 5.25 MEz
2 MEZ/ 1.9 MHz < < 2.1 MHEz
1 MHz 0.95 MHz < < 1.05 MEz
e 500 kHz/ 475 kHz < < 525 KkEz

200 kHz/ 130 kEz < < 210 kH#z ¢

- 100 kHz/ 95 kEz < < 105 iz g
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Table 8-5 {Continued;
Frequency Span/Div Min Actual Value Max.
50 kHz 47.5 kHz < < 52.5 kHz
20 kHz/ 19 kEz < < 21 kHz
10 kHz/ 5.5 kHz < < 10.5 kHz
5 kHz/ 4.5 kHz < $ 3.5 kHz
2 kHz/ 1.8 kEz < < 2.2 kHz
1 kHz/ 0.9 kHz < £ 1.1 kEz
Table 8~6 START/STOP Freguency Readout Accuracy
Test Data
Set Value Min. Actual Value Max.
START: 1.700 GHz 0.744 GHz < { 2.656 GHz
STOP: 23.000 GHz 22.038 GHz < $ 23.962 GHz
START: 2.000 GEHz 1.750 GHz < £ 2.250 GHz
STCP: 12.000 GEz 11.750 GHz £ £ 12.250 GHz
START: 2.000 GHz 1.924 GHz < $ 2.076 GHz
STOP:  5.000 GHz 4.924 GHz £ < 5.076 GHz
START: < <
STOP: < <
START: < <
STOP: < s

8§-104



able 8-7 Marker Freaguency Accuracy Tagt Data

Freguency Center Freguency Actual Szacification ‘

. " RES BW . -
Band Freguency Span/div Value M3TIOC/E  MS710L/F
10 kHz to 15.0 MEz 100 kEz 10 kHz kHz +24 kEz

tH
30 Mz 3 Mz 100 kEz wiz  :613 kHz = ———
100 kHz to 100 kHz 10 kEz kHz =32 kHz £1.02 MHz

T

2 Gz 1000.0 MEZ 550 Mz 3 MHz Kz +40.33 MHz  £41.3 MHz
1.7 to 12.5 GHz 100 kHz 10 kHz kEz +146 kHz £2.02 MHz ‘
23 Ghz 200 Mz 3 Mz KHz =40.43 MHEz & :43.3 MEz

mahle 8~8 Resolution Bandwidth Accuracy Test Data

Resoluticon Bandwidth accuracy

Min. Actual Value Max. &

3 MEz 200 MHEz/ 2,400 MHz 3,600 MHZ _—:‘%‘"‘

1 MHz 100 MHz/ 800 kHz 1,200 MEz %
300 kHz 20 MHz/ 240 kHz 360 kHz z§§§
100 kEz 5 MHz/ 80 kiHz 120 kHszégw
30 kHz 1 MHz/ 24 kHz 36 kHz %
10 kHz 200 kHz/ g kHz | 12 kHz

3 kHz 50 kHz/ 2.4 kHz 3.6 kBz

1 kHz 20 kHz/ 800 Hz 1.2 kEz
360 Hz 5 kHz/ 240 Hz 360 Hz
100 Hz 7 kHz/ ' 80 Hz 120 Hz

§-~-105.




Takle 8-9 Resolution Bandwidth Selectivity Data

Set vValue 50 4B & dB Actual Value
(RBW) Bandwidth Bandwidth (60 dB BW/6 dB BW)
3 MHZz < 16
1 MHz < 10
300 kHz <10
100 kHz £ 10
30 kHz < 10
10 kHz < 10
3 kHz < 10
1 kHz < 10

Table 8-~10 Residual M Test Data

Residual FM: Bz, /0.1 s £ 200 Bz, /0.1 s
< | .
Hzp_p/O.l s £ 100 sz_P/O ls
(10 k to 30 MHz
band)

Table 8-11 Ncise Sidebands Data

Noise sidebands: dsB g -75 48

8~-106



bl

Table 8~-12 Display Linearity Test Data

1. 1 dz/div

Input Attenuation

Scale Setting (dB) rror batween accumulated Exror

Line Neminal Actual Steps *1 (dB) *2 (&8}

No. Value Value
0 0 0 — i ——— -
1 1 -0.2 ¢ < +0.2  =0.2°% < +0.2
2 2 -0.2 < 2 +0.2 -0.4% < +0.4
3 3 -0.2 £ 2 +0.2 -0.8% < +0.6
4 4 -0.2 < 2 +0.2 -0.8¢ < +0.8
3 5 -0.2 < 2 +0.2 -1.0% < #1000
6 6 -0.2.< Z+0.2 -lL.2% < +1.2
7 7 -0.2 < "2 +0.2 -1.4 % "< +l.4
8 8 -0.2 < — 2 4.2 -1.5% T < +1.5

*] (Actual value for scale line No. N) - (Rctual value for scale line
No. ¥-1) - 1

*7 (Actoal value for scala line M) - (Nominal value for nerizental
scalz line NJ
2., 10 dB/div
Input attenuaticon i§:
Scale setting (dB) rror betweaen Accummzlatad Errcr o
Line Nominal Actual reps *1 (d8) ) -2 {dB) E-
Ne. value value - 5@
0 0 0 - - Py
1 10 -1.5 £ < +1.53 -1.5 £ §-+l.5 e
2 20 ~-1.5 £ < +1.5 -1.5 < < +l.5 -
3 30 -1.5 € 2415 LSS < #l.5
4 40 - -1.5 < < +1.5 -1.5 < E +1.5 =
5 50 -1.5 E E +1.5 -1.5 f—__ i +1.5
& 50 -1.5 < < +1.5 ~-1.5 % < L5 o
7 70 -~1.5 < < +1.5 ~1.5 < <+l g
M =
5
e
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Table 8-~13 Screen Display (Log Scale)
Switching Errcr Test Data

; VERTICAL CAL SIGNAL Switzhing .= .
! SCALE LEVEL Errcr Specification
ié dB/div (Pr, Px) &Bm ds a=
g 1 (ref) 0
i . £1
g 5 1
| 10 1
é
i
;g Table 8-14 Reference Level Accuracy Test Data
: REFERENCE Attenuaticn Attenuation ~ Reference
LEVEL Neminal Value Actual Value Level Error
(dBm) A (dB) B (aB) B-A (dB)
-20 10
-30 20
-4 30
=50 40
-60 50
-70 60
-840 70
-390 g0
-51 41
~52 42
~53 43
-54 44
~55 43
b -56 46
ﬁﬁ -57 47
% -38 48
i -59 43
ﬁ
a
% 8~108
f



Table 8-15 Reference Frequency response Test Data

Measurement

Frequency Band Frequency Actual Value Specification
1 MHz 2.5 4B
16 MHz £1.5 dB
100 kHz to 2 GHZ 1 5 @Hz +1.5 dB
2 GHz £1.5 dB
1.7 GEz +2.5 4B -
5 GHz £2.5 dB =
1.7 to 23 GHz & GHZ +3.0 dB
12 GHz +3.0 dB
18 GHz +4.,0 4B
23 GHz +4.0 &B

PR
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Table 8~16 Input Attenuator Accuracy Test Data

! Meausrement conditions

|

' Span Width/DIV = 1 MHz, RES BW = 100 kHz
VIDEO BW = 300 kHz

e

&
Frequence Maasurement Actual Seecificati
Teduency Attenuator Value speciiication
100 kHz to 2 GEz Error batween steps

E 2 Band
h I
; 1000 MHEz 80 4B - 50 4B ds
] 50 4B - 40 dB an
1 40 48 - 30 4B 4B L <21.0 4B
i 30 dB ~ 20 4B as
i 20 d8 - 1C dB dB

: 10 42 -~ 0 4B 4B J

Cumulative error

; 60 43 - 0 &B as <£2.2 4B
é 1.7 to 23 GHz Error between steps
g Band
j
: 12.5 GHz 46 dB - 30 dB a ] .
. 30 @8 ~ 20 4B as | <%2,0 dB
- 20 d3 - 10 dB as
10 d2 - 0 ds as

Cumulative error

3.0 &B

b
| e
I+

4C d8 - 0 dB

R o O Th S A L3 i,

=

v - Pk

gy

{5
i

i | 8~110
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Takle 8-17 2nd Harmonic Digtortion Test Data

Freguency Canter :
valus Specificatior

sand Frequency Actual valu pecifiication
10 kHz to 30 MHz 200 kHz aB <-80 &B

10 MEz — . dB <-70 d3

B ¥

100 kEz tc 2 GHEz 5.0 MHEz 4B <-60 dB

100.0 Mz éB £~7C dB

300.0 MHzZ dB <-80 &B
1.7 to 23 GHz 6.0 GHz as <-100 dB B

mahla 8-18 Two signal 3rd Order Tntermodulation
Distortion Test Data

Freguency Measurement Frequency Actual

Band rl B2 F2-F1 value

100 kHz to 1000 MHz 1002.5 MEz 2.5 MHz <-80 4B
2 GHz 1000 Miz 1000.05 MEz 50 kiiz <-70 @B
1.7 te 7 GHz 7.07 GHz 70 MHz . i-lOG a3
23 GHz 12.5 GHz 12.50005 GHz 50 kHz < =70 &3
10 kHz to 15 MHz 15.05 MHz 50 kHz <-70 4B
30 MHz - .
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Table 8-~1%

Measurement conditions

Input 50 {I terminated, ATT =
100 kHz to 6.5 GHz

Frequency:

¢ &g,

Residual Respcnse Test Data

Measurement

Frequencv Band
requency Fraguency

Actuzl value

Specification

100 kHz to 2 GHz
Measurement
Fregquency

10 MHz or mora

dBm

[/

-390 dBm

1.7 to 23 GHz
Measurement
Frequency

6.5 GHz or less

MHEzZ

dBm

fi

-390 dBm

.10 kHz to 30 MEHz

Measurement MEz
Fraguency
1G0 kHz +o

30 MHZ

dEm

<

-3¢ dBm
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Table 8-2C Average Noise Lavel Test Data

Maasurement ceonditions

RES BW = 1 kHz, VIDEO BW = 3 Hz, INPUT ATTEN = 0 4B

Specifications

Frequency Band gi;iigncv Actual Value (a3m)

100 kHz < -85

100 kHz to 2 GHzZ 1 MHz < -115

2 GHz ¢ -115 -

1.7 GHz < -110

6.5 GHz < -110

1.7 to 23 GHz 12.5 GHz < -100
18.5 GHz < -85

23.0 GHz < ~-88

10 kHz to 30 MHz 100 kHz < -85

30 MHz < -115

8-113
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