OPERATION MANUAL

MICROWAVE SYSTEM ANALYZER

ME453K/L/M
ME538K/L/M







® Dual Trace Display Included IF Return Loss characteristic . .. ... ... ..........

®  Changing the 20 dB calibrationfactor . ., .. .. ..., ... ... .0 0.
®  CRTsensitivity 5 dB/AIV .. ... .oovor e e
¢ Simultaneous measurement of IF return loss and BB delay (or BB Linearity) .. .. ...,
BBRETURN LOSS . . .. .. .. . it i i i eannn,
BB TO BB AMPLITUDE RESPONSE (Swept method) ... .......... e
DCCHARACTERISTIC ... ..., ...ttt i,
AMPM CONVERSION COEFFICIENT ... ... .........oiuiniannnn...

For items other than the above, see 3, MEASUREMENTS GUIDE.

7.  Special measurements

MEASUREMENT FOR COMMUNICATIONS SATELLITES . ...................
LOW BB FREQUENCY (55.6 kHz or 27.8 kHz) MEASUREMENT . ...............
REMOTEMONITORING . ... ...ttt
8.  Appendix

SPECTFICATIONS .. ... ...ttt
CHART OF GROUP-DELAY MEASURING ERROR DUE TO AM-PM

CONVERSION . . ... ... e
TABLE OF CONVERSION OF GROUP DELAY AND DIFFERENTIAL PHASE . . . . . . .

Note: For GP-IB refer to the separate GP-1B manual.




Application

The Microwave System Analyzer measures the charac-
teristics of the IF and baseband of terrestrial radic relay
links or sateilite links.

The Microwave Systemn Analyzer can be used to measure
FDM-FM links and the new digital microwave communica-
tion links.

The Microwave Systemn Analyzer is useful in link device
adjustment, construction, maintenance, research and
development applications.

Composition
The Microwave System Analyzer inciudes two panels as
shown below and accessories.

APPLICATIONS

Characteristics Measured
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Front view

Group delay characteristics

Linearity of modulator and demoduiator
Differential phase characteristics
Differential gain characteristics

IF amplitude characteristics

BB amplitude characteristics {option)

IF return loss | Optionak return Joss

BB return loss} bridges are necessary.
Sensitivity of modulater and demodulator
Frequency deviation

AM to PM conversion coefficient

IDC characteristic

{FF counter

Power, gain and loss

Receiver

Transmitter




ACCESSORIES 1

Furnished Accessories Options (ordered separately)
This equipment is supplied with the following accesso- 1. OPTION O1: BB Amplitude Measurement Facility
ries. 2. OPTION 02: X-Y Recorder Outpuai Fucility

3. OPTION 03: Sweep Frequency
One frequency from 18 to 00 Hz.

Accessories Q'ty Remarks 4. OPTION 04: Receiver GP-IB
- ) Direct plotting of CRT output
Mes [ cord L& 3 2 - . .
easuring cord g m 5. OPTION 05:  Additional BB frequency.
Power cord 2 One additional specified frequency,
Fuse 5 either 55.6 kFz or 27 8 kb, is
installed.

Operation manual |
Service manual ! Optional Accessories (ordered separately)

I, 1F Return Loss Bridge MR55A1
Bridge balance: =54 dB (45 to 190 MHz)
2. BB Return Loss Bridge MR43A
Bridge balance: =55 dB (100 kHz to 20 MHz)
3. Test Maobile
MB24A: Fixed horizontal lype
MB23A: Tilt angle type
4, Carring Case
Aluminium coated hard case with caster




Operation panel explanation

TRANSMITTER

«)

6)

1o IF or 1Y to BR, for an
1F  device, demodulator,
link, ete.

BB : Pushed when measuring
BB to IF and BB to BB,
for a modulator, link, ete.

IF BAND : 70 MHz/140 MEz
band select switch,

BE SWEEPER

Pushed when measuring the ampii-
tude characteristics of a BB
device, link inctuding modulator/
demodulator, LlL

(5

COARSE, FINE

(6)

ABDJUST

SL% to

Used to st thL il center fre-
gquency when the TRANSMIT-
TER MODE key i in the IF
pmilion

bWLLI’ WIDT!E
when the TRANSMITTER MODE
key is in the IF position, Set to
the BB + SWEEP OQUTPUT
fermiinal sweep  oulput voitage
frobis  peak/75 0) whea the
TRANSMITTER MODE key is in
the BB position,

Milz

i QUTPUT LEVEL
dBm, IF OU’i‘PUT

IF SkOl’l Al

dml is outpul fram this t

AUX TF OUTPUT

Prowdm

The level set on the OUTPUT
*nmndl

Usul whul changing thc ‘;lopt, of
the 1F OUTPUT amplitede char-
d{l&.]‘l‘nhp

30 dBm h\cd uulput
at the same frequency as the IF
OUTPUT signal, Used for IF
RETURN LOSS measurement.

CRYSTAL QOUTPUT

70 MHz or 140 MHz crystal oscil-
lator output.

DEVIATION kHz s

Used to set the FM deviation
when the TRANSMITTER MODE
key is in the I¥ position. The
deviation is displayed on the
panel.

1

BB OUTPUT LEVEL
dBm

Sets the BB OUTPUT level when
the TRANSMITIER MODE key
is in the BB position or the BB
SWEEPER &_) switch is pushed.

BB OUTPUT

SWEEP OUTPUT

Front Panel
No. Marking Explanation No Marking Explanzlion
{1)| TRANSMITTER MODE | 10 Pushed when measaring IT (13)! BB+ SWELP OUTPUT/ | Selects composite signat of the BB

signal and the sweep signal or the

BB smgnai (mty

A voltage equal to iuur times the
value on the panel dispiay set by
ADJUST (ﬁ) is output for a
10 k2 or more load when the
TRANSMITIER MODE kk.y is in
the Bi3 (2) position.

BB SWEEPER
FREQUENCY

(16)

SWELP FREQUENCY

The START knob is used to sel
the Jower limit of the frequency
sweep tange and the STOP knob
is used to set 1111, upper limit.

Switch fm’ SWoep

(requency,

smtmg the

am

SWEEP REDUCTION

When this switel is ON, the car-
rier sweep width s redoced auto-
matically by the modulation
frequency so that SWEEP WIDTH
= garrier swoop width + moduls-
tion frequency,

Where modulation frequency

> 1 Mz,

BB FREQUENCY

Modulation select

switch,

fregquency

P()Wi K

Power switch,

Used when measuring the AM to
PM conversion factor. When this
switch is pushed, AM is applied
to the IF outpuf signal and a
modulation frequency trom 200
to 278 Xz js sclected. However,
the deviation must be set to 200
kHz sms when making this
measurement.

LOW BB FREQUENCY
(SWLEEP 18 Hz)

Used when measuring with 55.0
kHz BB (or 27.8 kiz), When this
switch is pressed, BB FREGUEN-
CY is disabled. Moreover, tha
sweep  frequency  automaticalty
becomes 18 Hz without ropsrd
to the setting SWEEP FREQUIEN-
cy (o

DEV ADI

This knob adjusts the 1DIVIA-
TION {1) display.




Operation panel explanation

TRANSMITTER 2

Rear Panel

No. Marking Explanation No. Marking Explanation

@ BE FREQ SELECT: When this switch i set to INT, @ EXT SWEEP When this is connected o an ex-
the transmitter is operated by the FREQUENCY tetnal oscillator and the EXT of
interal BB OSC selected with switch (1(] is pushed, the trans-
BB FREQUENCY (18 . When mitter #s operated by the external
this switch is set to LXT, ihe osciliator.
transimitier can be operated by an -
external oscillator. In the remote @ FUSE_ Fuse holder.
monitoring arrangenient, connect @ A(:“”V ac inlet. ’
the BB OUT on the rear panel of -
the receiver fo EXT ou the rear @’D SWEEP QUTPUT Qutput terminal for sweep signal
panel of the transmitter, ) (Output levet js approx. 1 Vp-p)

Note: l:f] insBicates that the option
is not eyuipped.




Operation panel explanation

REC

EIVER

FRONT PANEL Front Pancl
Na. Marking Explanation No. Marking Explanation
(1) RECEIVER MODE FF: Pushed when measuring 1 (5) RANGE AUTO : The CRT sensitivity is

to I¥ or BB te I¥F, for an
IF device, modulator, link,
ete.

BB : Pushed when measuring BB
to BB or IF to BB, for a

demodulator, link, etc.

Ik BAND @ IF
switch.

band select

adjusted automaticalty accord-
ing to the measured waveform.
Initial setup is this state.

MANUAL : The CRT sensitivity
is changed with the Y1 and Y2
RANGE keys.

G

I LEVEL dBm

Displays the —20 lo +10 dBm IF

- input level. Flashes in case of

overrange and underzange.

£-P (peak to peak)

Displays the deviation {slope} of
the measured irage on the CRT -
that i, it directly displays the
peak-to-peak value.

9

©,

NORMLZR
(Normalizer)

Used for noise rejection and sub-

- traction. When this key is pushed,

the measured image on the CRT
changes according to the function
as follows:

AVG (STOY (Average and stored):

(Y Approximately 2 sec after
the LED lights, averaging of
CRT image beging and noise
is rejected.

(i) Approximately 2 scc after
the LEB lights, the stored
memory i3 held. If the
NORMEZR key s -pushed
again within 2 sec, the stored
memeory is held and it is
possible to shift to the next
function.

Y-STO (Y input signal minus
stored signal):

For example, acourate measure-
ment with the inherent slope re-
moved can be performed by
storing the measurcment system
inherent stope with the AVG
(§T() function and taking mcu-
surements with the Y-$TO fune
tion.

AVG-STO (Averape Y input signal
minus stored signaly:

This is used when the Y input
signal is noisy. It has the same
functions as Y-STO, except for
improved measured image noise.

(&)

BB FREQUENCY Hz

The received modulation frequen-
oy iy indicated automatically by
an LED. When the delay DP
phase lock loop is not operating
normally, the EED flashes.

CAL

DEVIATION : The CAL key is
pushed to calibrate the devia-
tion  display  after  the
SPECTRUM key is pushed and
zero carrler on the CRT is
confirmed, After calibration,
set the CAL key to QFF.

Type

Modulation frequency

Deviation

K 200 kHz

340 kHz rms

L 277.778 kHz

472 kHz tms

M 250 kHz

A25 kHz rms

LOCAL

RET LOSS : When the RET LOSS
key is pressed, a bridge is
connected to the MISMATCH
20 dB terminal. Then the CAL
key is pressed and 20 dB
appears on the Y1 LED and a
retarn loss measurement
gystesn is calibrated.

When this instrument is cont-
rolled through GPIB  (option),
this key switches REMOTE cont-
rol to LOCAL control,

See¢ GPIB operation manual.

®

BB LEVEL dBm
DEVIATION kHz rms

The FM deviation is displayed
when the RECEIVING MODE

is in the ¥ position and the
BB input level is displayed when
the RECEIVING MODLE is in
the BB position,

TREQ SELECT

COUNTER : The CW IF signal
{requency and the center frequen-
cy of the swept IV signal are
measured and displayed on LEDs
and the CRT, The sweep width of
the swept IT signal is also dis-
played on the CRT,

MARKLR : The frequency of the
sliding marker is displayed on
LEDs and the CRT.




) NORMLZR (Normalyzer)

changed as indicated in the foliowing
Table

CRT Sensitivity

Units of MANUAL Ranging
Ttems o
o CRT Sensitivity AUTO Ranging
Linearity/DG %/DIV 005 01 02 05 L0 XKD 50 10
[ N ] ox L W0 50 -
W}Cfnup Delay ns/DIV RN (LA 1 e
DP DEG/DIV 02 035 10 20 50
It Amplizude dB/DIV Loor b oo o 20
k yp p o0 ¢ _
BB Amplittide dB/DIV 01 02 05 10
AM-PM Cocfficient *faB/pIvV 02 035 1.0 20
) . 1,3 Center of scale: 14 to 46, 1 dB steps, 1 dB/div
Return Loss (1F) dB/DIV ot/ div (Renge: 19 to 50 d)
e mV/DIV 1 2 5 10 20 50 100
Spectrum /v 3,25

Measuring cxample (subtraction)
AVG (8TO)
Step § o 00 & OO0

After 2 seconds, the averaging and
storing functions operate

Step 2 Y-8TC

C e O
Step 3 Insert the X2 device under test into meusuring line,

X2 characteristic AVG-ETO X2 charactoristic
—— o0
s Ml
:> Transmitter H X1 H X2 H Receiver
Check 1 M1 observation time is only 2 seconds. Note: BLANKING-ON

M1 characteristic can be observed by pushing the NORMLZR The retrace is not averaged
Troner AN O TN 2oe 4 o Dae e ™ 33 wxa 1 L Y o . L - - -

(7) SCALE INTEN (Scale intensity)

When photographing the CRT scseen, the scale can be made to
appeat clearly as shown below by setting the SCALE INTEN
switeh to ON {pushed).

SCALE INTEN-OFF SCALE INTEN-ON

(8) PP (peak to peak)
The size of the measured image is displayed directly.
exanple

30 dB pp

(9) SWEEP REDUCTION

See item @ of the operation panel explanation on page [3],

When the modulation frequency (BB FREQUENCY) is above
1 MMz, the carrier sweep width is reduced by this frequency,
(However, the amplitude of the SWEEP + BB OUTPUT and SWEEP
OUYT sweep signal is not reduced.) Care must be taken since the
transmitter sweep width display and sweep width by receiver
marker are different by the value of the modulation frequency.
(The marker indicates only the carrier sweep component.)

(10) X PHASE and X SELECT

See item @ of the operation panel explanation on page [3].
When BB and EXT/LINE are selected, a variable phase width of
360° or more is obtained. However, when [F s selected, the
horizontal phases are abmost matched and the X PHASE variable
width is small,

{11) SWEEF OUTPUT

See item of the operation panel explanation on page .
When the load is 10 k2 or greater, the voltage output to the,
load is four times the value indicated on the panch.

For example, when

SWEEP QUTPUT vp/75a
3.00 pp: YV

the output voltage becomes

12V peak to load: pp: 24V

(12) FM DEVIATION

Transmitter accuracy:  within £10%
Receiver accuracy; within +10%

(High accuracy measurement by the Receiver is pogsible by
performing the CALIBLATION described on page [12] and [24 )
DEV ADJ
This is ased to set the TRANSMITTER FM DEVIATION

displayed value to the RECEIVER measured value. Setting
range is approximately +10 %.



Power to be supplied to the Microwave System Analyzer
should be as follows:

Power voltago: ACTHHI V to 127V, 200V to 254 V.
The power voltage is set by the manufactur-
er to the value specified by the Customer,

Power capacity: Approx, 260 VA

Power frequency

tolerance: 48 Hz to 66 lz

Before turping on the power, make sure that the power supply
voltage is within £10% of the rated voltage value which is shown
on the rear panel.

A few minutes after power is turned on, measurement can
begin.

Ground the measuring equipment and the units ta be measured.
Otherwise, veltage may be generated between their frames.

(2) MODE (Transmitter and receiver mode)

For example, when measuring a demodulator (IF to BB}, push
the TRANSMITTER MODE IF and RECEIVER MODLE BB
switches. The parameters needed for measurement will be displayed
on the panel,

TRANSMITTER MODE

¥ DEVIATION kHz rms, SWEEP WIDTH MHz, IF
CENTER FREQ MHz, (IF OQUTPUT LEVEL dBm)
BB BB OUTPUT dBm, SWEEP QUTPUT Vp/7550
RECEIVER MODE
Common :  SLIDE MARKER *MHz, IF LEVEL dBm
E (O DEVIATION kHz rms
BB BB LEVEL dBm

(3) CAL {Calibration)

See item Cf} of the operation panel explana-

tion of front panel on page [3].

DEVEATION: This key operates when the
SPECTRUM Y2-SPECTRUM key has been
pushed, the modulation frequency cen-
forms to the tabie below and the CRT
carrier zero (2.405 radian} was performed
correctly (within approx. 30%).

Type | Modulation frequency | Calibratlon factor
66.667 kHz 113 kHz rms
K 200 kitz 340 kHz rms
92.593 kHz 157 kHz yrms
- 277.778 kHz 472 kHz yms
83.333 KMz 142 KHz rms
M 250 kiHz 425 kiHz rms

Effective only for the RETURN LOSS funetion.
The internal calibration factor is 20 dB, but can be
changed with YT RANGE keys.

RET. LOSS

If this key is pushed when the lincarity, NG, delay,
DP, or BB amp! function is being performed, the
internal calibrator causes two lines to appear on
the CRT.

T i eien (W1 1. Fyelav.1fine TBR.IY BN

Spiit trace

1% ST o

SEIDE : A side marker that slides as shown below is displayed on
the CRT. The marker frequency is displayed on the panel.

2 MHz COMB + SLIDE :  The 2 MHz interval comb markers am
the sliding side marker are displayed simultancously on th
CRT shown below.

CHECK - Used to confitm that the right side of the X-axis
{frequency) is high frequency.




cottine thie switch to ON and |

¥ —q

less than 556 kHz.

{ vo- Marking Explanation No. Marking Explanation
OG) MARKER POSITION : Moves the marker (1@ X-Y RECORDER A hard copy of the measured
reference line up and down. ” OUTPUT image on the CRT can be made
I . . iding side by connecting the rear panel X, Y
FREQUENCY :  Siiding s OUTPUT terminals (4) to an X-Y
marker frequency controtler. recorder
: 3 . - 3
SLHE'?., MABKLR + MHz: 40 SEC, 20 SEC:
Sliding side marker frequency. Pen speed select switch, @
CHECK (Polarity check) : ) CAL: A spot appears at the ] i
When this key is pushed, a half right top and left botiom = ’
of the marker frain at high corners of the CRT seale'and a
frcquency.;s extinguished. In signal corresponding fo these @ o e o p s 3
E{]I(;Tom;(omlte cas(]a; chan_ge th; spots is simultaneously output
g -plasc by ustig from the X, Y  output
"_Mfl';AE’I" @ termiua.ls. This output is used Rear Panel
Ql) Y1, Y2 to  calibrate X-Y recorder
. sensitivity and position,
nits
Key {tem RANGT PP MEAS :  Set this switch to MEAS
T T - " when the calibration of X-Y : - -
lll;l(ljixARiF Y g’ﬁ;‘(‘;’i{:ﬁla; Cain % [DIV % BE recorder is completed, No. Marking Explanation No. Marking Explanation
T : ;- 1) | TRACE ROTATION Adjusts the horizontal axis tilt. 9) | CRT TRACE CHOP {chopping)} : The Y1 ax
/ : ’ : 2y | FUSE Fuse holder. ; ioh speed. Us
frequency During the operation of haxd Cj I f(‘)‘;gg;d n‘:dl:;e‘r’;];;i:;d Use
1 MHz) copy, WRITE LED lights up. @ AC *%V ac inlet B ” :
pr rl’))iilgicercu'tial DEG /DIV | DEG PP X GAIN, Y GAIN : (4) | X-¥ RECORDER Used to oulput the measured AL’];](:’:L“\’;;‘::I d:mi‘:;zfzsez
(moldu]ﬂdun Used to set the sensitivity of OuUTRUT image on the CRT to an X-Y Xeaxis sweep. When measurit
frequency X-Y recorder, recorder. The switches (I3} on DT
- ;] MEtz) the front panel contrel this out- an especially sharp characte
- t @@ X SELECT CRT horizontal axis selector at istic, a clear measured ima
AMPL Amplitude di /DIV dai p-r switch. put. is obtained, but if the swe:
Response (3) | MARKER SELECT INT : Normally set in this state. frequency is low, the ima
RETLOSS | Return Loss dB /DIV IF: The X-axis is produced by - ) ) flickers.
1dg/DIV reproducing the X-axis com- EXT : Used “’?‘“” detecting the () HHGH Gt wh th
] o G X ponent from the swept IF marker with an  external 10) | PLL CUT FREQ : Set when the swe
AM-PM éM to ;:M i faB p-r signal from the IF INPUT detector. {Phase locked toop eut frequency is 20 Hz or h;g]-!q
c()]"nf‘tf“lc:clz? forv terminal. SLIDE : Slide marker frequency) The group delay detectic
b VDIV 2 MHz COMB + SLIDE : A response i fast.
DC DC input level mV DIV [ - BB: The X-axis is duced b 4 ini
— - o axis 13 .PT? ““"" ¥ fndzker combining the 2 MHz LOW: St when the sweep [
SPLCTRUM | Freguency - detecting the X-axis compo- interval comb  marker and . dr 20 Ha T
spectrum nent from the BB input signal, slide marker is output. quency Is un _ .
At this time, the BB input : group delay detection respor
POSITION : Moves the Y3 and signal must coniain a horizon- (6) | EXT/LINESELECT | Effective when front panct X is slow, but the comn
Y2 images up and down. tal signal. SELECT is set to EXT/ measured value is obtained.
RANGE: Operates when RANGE EXT/LINE - Used to seleot an LINE, (iD| CHARACTER ON : The measurement pa
(&) 1s in MANUAL mode, external signal or ac line EXT:Used when an external meters :]“}d zfsullt a:'ie alptl
— e o " n - . . : splayed on
@) IF INPUT Inpat  terminal For TF signal signal. The desired signal is oscillator is used. glgn;.arlc y display
mezsurement. selected with the roar panel . . '
e iy . EXT/LINE selector. LINE : Used when the horizontal OFF : Tho measurement paran
] T Used i F band return loss = ) - signal s synchronized with N i ispl:
65 #{I\IIPI{E’JIE{N Hoss mifmu'icl:nejlt Reccives a small (19> X PHASE Horizontal phase adjuster, the ac line signal. ii][s and result are not disp!
» 215 4 3 & B 2 ed.
ﬂl!t]()ll_nlt 9{[ ;l}‘;zzcr from the IF @@ X POSITION Horizontal position adjuster. @ BB QUTPUT BB output ferminal for remote @ BB SELECT 556 k (278 k) Hz : Set wh
retura loss bridge. = oo . § SLEC . 7 . )
S . @D X GAIN tlorizonal signal pain adjuster. monitoring. ‘(‘mmc'"ts t}‘: BB measuring at low BB freque
(4) | BB INPUT loput terminal for BB signal = e FREQ SELECT-EXT on the rear ¢y 55.6 kHz (o1 278 ki2).
mossarement @ INTENSITY CRT intensity adjuster. panel of the transmitter, ORMAL N " -
— : N ormally se
(15) | e eyt fnput ferminal for DC voltage (23) | SCALE INTEN Used when photographing the THRESHOLD Filter switch to protect the dis position.
: meastrement. t(),F'.‘l]”1t image, Varies the CRT EXTENSION criminator when the IF signal @ e GPAB connector
righthess. contains mush noise. 5
PLOT ‘The measurement parameters and Pa . 8-bit paratle] fnterface connecto
O rosult on the CRT are output @4 | BLANKING Switch for blanking the fly-back ON: Natrow bandpass filter is f;;l‘?gggﬁm P
direetly to the plotter/priater and lire. of the horjzontalaxis sweep inserted in ﬁ:om of the dis- -
not  through the controller. of the CRT. criminator.  Therefore, t};c
! ion frequen: st be
When plotting was started by POWER Power switch. modulation frequency mus
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TALK ONLY OFF

ON

This is the GP-IB address settable
state. The address is set with the
GPIB ADDRESS switches.

This instrument is fixed as the
talker without regard to the
setting of the GP-IB address
switches. (Used when plotting
directly at the plotter-printer
without going. through the cont-
rolier.)

GP1B ADDRESS

These switches set the GP-1B
address of this instrument, Thirty-
one addresses from 0 to 30 can
be sclected.

PLOTTER SELECT

When plotting directly at the
plotter without going through the
controller, this switch must be
selected according fo the kind of -
plotter.

Note: indicates that the option is not equipped.




D i

Connection

Rear Panel of Receiver

‘Transmitter
og j

Link or device under
measurement

XY Recorder

Set the controls as follows,

@ Conneet the Receiver GPB or PLOTTER INTERFACE connector on the sear panct and the

Pen lift plotter/printer.
X @ GP-1B ADDRESS : Set in accordance with Table (a).
x {rear panel)
@ Plotter/Printer : Set the pens, paper and listen anty.
Pens used

I. Plotter DPLT716A (Anritsu), 9872C (HP), VP6801A (Matsushita)

Pen Description

No.1 Measurement parameter, scale

OIONNOO

Set the controls as follows,

No.2 Y 1 measured trace

No. 3 Y2 measured trace

1. PMotter : 7470A (HF}

@ 40 see, 20 sec . Pen speed selector, Set to required speed. Pen Description
@ CAL : CAL. Adjust the upper pen position by furning the X, Y GAIN knobs. No. L Measurement parameter, scale
No.2 Y1 measured trace
X-Y Recorder 0 TneAsuTe
— XY Recorder settings — No.1 | Y2 measured trace
~ Lower position;
Upper position X — 0V (ground) (1) rror: ON
Y0V d . .
Upper posmgg;:oun ) REMOTE lamp @ : lHghtup {1nd‘icat'es.Recenf.e; is in REMOTE mode.
K4V Panel operation is impossible)
Y - +4V
Pen control: Table (2) GP-IB ADDRESS Setting
Up—open
Down-—-ground ADDRESS switch
Lower position TALK | GP-IB ADDRESS g;ﬁg}z;R Interface Description
ONLY i
sJalal2f | 2D
LOWER POSITION  ~ CAL @ ‘l D 1 olo GP-IB PLOTTER VP&S01A (Matsushita)
UPPERPOSITION : CAL (D = [ ] 1 of1 PLOTTER DPL7716A {Anritsu)

i 1[G PLOTTER 9872C, 7470A (HP) -
©® o Al 1 11 PRINTER DPR7713A (Anritsu)
@ COPY : Push. X-Y Recorder starts to copy the characteristic. 0t 0l0 8 bit parallel | PLOTTER VP6803 A (Matsushita)

o ol1 {Conforms to Not use

Centronic)
0 110 Not use
0 e PRINTER DPR7713A {Anritsu)
Notes:

(13 When the PLOT switch is pressed again during plotting, plotting is interrupted.

(2) When plotting js interrupted, the plotterfprinter plots ail the data received up to that point, then
stops. Therefore, it take 10 seconds or longer for the plotter/printer to stop.

(3} When plotting was interrupted, reset the plotter/printer before using it apain.
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Presetting the REAR PANEL

iF to IF (Connect the IF QUTPUT to the IF INPUT directly)

Set the controls as follows:

PLE CUT FREQ

CRT TRACE

THRESHOLD
EXTENSION

EXT/UINE SELECT

MARKER SELECT

CHARACTER

BB SELECT

BB ¥REQ SELECT

HIGH

ALT

QFF

LINE

INT,
SLIDE
ON

NOR-
MAL

INT

Set to LOW when sweep frequency ig fess than
20 Hez.

Set to CHOP when sweep frequency is low
{Lapprox. 20 Hz) to obtain a clear trace line.

Set to ON when there is much noise in the IF
input signal. However, the modulation frequency
must be less than 556 kHz.

Set to EXT when using an external sweep signal,

Set to EXT when using ar cxternal frequency
marker detector.

Set to OFF when desiring to erase the alpha-
numeric characters displayed on the CRT.

Set te $5.6 kHz (27.8 kifz) when making
measutements at LOW BB (55.6 klHz ar
27.8 kHz).

Set to EXT when using an external oscillator.

TRANSMITTER:
(1) TRANSMITTER MODF.
IF BAND
BE, I
{2) 1 OUTPUT LEVEL dBm
(3) ¥ CENTER FREQ MHz

{(4) SWEEP FREQUENCY

1 (5) swEEP WIDTH tMHz

(6)  SWEEP REDUCTION
(7)  LOWBBFREQUENCY

BB FREQUENCY Hz

(9)  DEVIATION kHz rms

RECEIVER:

(10}  RECEIVER MODE
I BAND
BB, II

(D  ranck

(i2) FREQSELECT

(3 xspLECT
X PHASE

70 or 140 MHz (for MES 38K/1/M).
IF.

0 dBm.

70 MHz or 140 MHz,

LINE.

25 MHz/70 Mz BAND or 50 MHz/ 140 MHz BAND

AUTO

orr JL

200 kHz, 278 kHz or 250 kHz for Pelay, Linearity
Measurement.
5.6 MHz for DG, DP Measurement,

200 kHz rms for Delay Linearity Measurement.
500 kHz rms for DG, DP Measurement.

70 or 140 MHz,

IF.

AUTO.

MARKER, PREQUENCY : Set to 25 MHz/70 MKz
BAND or +50 MHz/140
MHz BAND

108

Adjust. the knob to coincide the tracing marker pulses

with the retracing marker pulse while the BLANK-
ING is OFF. After adjusting, set the BLANKING




BACK CHECKS) CONFIRMATION OF NORMAL CONDITIONS 6

iF LEVEL
B the difference between the IF OQUTPUT LEVEL and IF
INPUT LEVEL is tess than 0,6 dB, IF LEVEL is normal.

BB to BB (connect the BB QUTPUT to the BB INPUT directly)

IF AMPLITUDE
(a) Y1 selectors AMPL
Y1 seiectors OFF

i the item key- LEDs light, push these keys again. The
LEDs turn off and these function enters the QFF state.

{&) Confirmation;

Note: SLOPE

characterisiics,

The slope should be less than 3005 dB/
70 £25 MHz, +0.2 dB/140 50 MHz.

is used for compensation of the cable

GROUP DELAY & LINEARITY

(a) {Transmitter)
BB FREQ:

(B} (Transmitter)

DEVIATION:

(¢} Y1 selectors:

(d) Confirmation:

(e) Y2 selectors:

(f) Confirmation:

Set as follows.

Type K 200 kxHz.
Type L 278 kHz.
Type M 250 kHz.

200 kHz rins.

DELAY/DP.

The slope of the trace should be less
than 0.5 nsf70 +25 Mllz,

1 ns/14¢ 250 Mifz.

LINEARITY/DG.

The slope should be less than 0.2%/
70 £25 MHz, 0.2 %/140 +50 Milz,

Differential Phase & Differential Gain

(a) (Trunsmitter)
BB FREQ:
{b) {Transmitter)

DEVIATION:

(c} Y1 selectors:

(d} Confirmation:

(e} Y2 sclectors:

() Confirmation:

IF counter

Set to 5.6 Milz

500 kHz rms,

DELAY /P,

The slope should be less than
(.57/70 +(25—BB I'REQ) MHz,

LINEARITY/DG.

The slope should be less than 0.4%/
70 £(25~RBB FREQ) MHz,

0.6 /140 £(50-BB FREQ) Mbz.

{a) Connect the CRYTAL QUTPUT to the IFF INPUT directly.

(by FREQ SELECT @  COUNTER

() Confirmation: The FPREQUENCY measured value is
within 70+ MHz +10 kHz or 140 MHz
+20 kHz.

€ ONE

Set the controls as follows:

TRANSMITTER:
(1) TRANSMITTER MODE BB,
(2) (OUTPUTSELECT)  BBOUT m

BB OUTPUT LEVEL
dBi

0 dBm.

(4) swurp OUTPUT zere.
{(s) orr I

Push the keys in sequence, after
RECEIVER settings,

LOW BB FREQUENCY
@ BB FREQUENCY

RECRIVER:
(7} RECEIVER MODE BR.

(8)  BBLEVEL dBm Read the level.

BB LEVEL

1f the difference between BB OUTPUT level and BB LEVEL is
less than 0.6 dB, BE level is nonmad,
Otlier BB to BB characteristics

If the 17 to IF characteristics are normal, BB to BB measurce-
ment facilities are aormal.




General measurements

T IF TO IF (IF device, link and so forth)

OuTPUT

(biect being
measured

INPUT
@ <: Presetting the REAR PANEL
Set the controls as follows:
TRANSMITTER:
(1) TRANSMITTER MODE
1F BAND Required IF band. (70 Mz or 140 MHz)
BB, iF IF.
@ IF CENTER FREQ Required center froquency.
{(3) SWLEP FREQUENCY LINE.
(3)  SWEEP WIDTH +MHz Required sweep width.
(5) SWEEP REDUCTION Push AUTO M. if the aulomatic sweep reduction
function is required,
(6) LOW BB FREQUENCY orr §
@ BB FREQUINCY Hz Required modulation frequency, For Delay measure-
ment, set the BB frequency to less than 1 MHz, for
DG and DP measurements, set the BB frequency more
than 1 MHz (< 8.2 MHz).
DEVIATION kHz rms 200 kHz rms for Pelay measurement. 500 kHz rms

for DG and DP measurements.

©

¥ OUTPUT LEVEL dBm Level specified by application.
RECEIVER
RECEIVER MODE

@

IF BAND Required band. (70 MIlz or 140 MHz)
BB, IF IF.
() RANGE AUTO.
12 FREQSELECT MARKER, FREQUENCY : Sct the frequency to
observing band width.
(i3 X SELECT I,
@ X PHASE, BLANKING Adjust the knob to coincide the tracing marker pulse

with the retracing marker pulse while the BLANKING
switch s QFF. After adjusting, set the BLANKING
switch to ON.

@ Measurements Push the Y1, Y2 measuring item keys,




IF TO IF

(1} Group Delay Measurement

(2) Y keys DELAY/DP.

(b) Confirm that modulation frequency is less than | MHz
and deviation is about 200 kHz s,

(c) Scale sensitivity is displayed in ns/DIV.

(2) TF Amplitude Measurement
(a) Y1 keys AMPL.
{b) Caution: To measure characteristics with sicep slope
lower FM deviation or set it to zero.
(c) Scale sensitivity is displayed in dB/DIV.
Note: Detected amplitude signal is de-coupled to CRT in
the 1 dB/DIV and 2 dB/DIV scale sensitivities.

>

(3) Differential Phase Measurement

(a) Y1 keys DELAY/DP.

(b) Confirm that modulation frequency is more than 1
MHz (<8.2 MHz), and FM deviation is about 500
kHz rms.

Note: To convert to delay time, use the equation below:

DP (de. ree)

() G T (MTTZ)

Table of conversion of group delay and the differen-
tial phase calculated through the equation above
is shown in Appendix [25].

(c} Scale sensitivity is displayed in DEG/DIV.

General Measurement

(4) Differential Gain Measurement

(a) Y1 keys LINEARITY/DG.

{b) Confirm that medulation frequency is more than 1
MHz (8.2 MHz), and FM deviation is about 500
kHz rms.

(c) Scale sensitivity is displayed in %/DIV.

(3) Dual Trace Display

(a) Key in the two measurement items to be simultaneous-
ly measured at Y1 and Y2.

{b) Dual trace display of measurement items having
respective different modulation frequencies, such as
delay and DP measurement items for example, is
impossible.

Note: For dual trace display including measurement of

return loss, see paragraph .




General Measurement

8 BB TO IF (Modulator, link included

O

OUTPyT

B (D (IF)

Link included modulation

INPUT
(BB + SWEEP)

@ <:j Presetting the REAR PANEL
Set the control as follows:

TRANSMITTER:
{1) TRANSMITTER MODE BB,
@ SWELP FREQUENCY LINE,
(3)  LOWBBFREQUENCY orr
@ SWEEP QUTPUT Vp/750 Set the voltage using the following equation.
Volts peak = Sweep ngtil (HzP-P) x
test tone levet of test point { Vims/7502)
test tone deviation of test point (Hz 1ms)
Tt bs convenieni to sei the voltage by IF sweep width,
@ BB 'REQUINCY Required modulation frequency. For Llinearity and
) Defay measurement, set the BB frequency to less than
I MHz, for DG and DP measurement, set the BB
frequency to more than 1 Mz (<8.2 MHz).
@ BB OUTPUT LEVEL dBm Set level corresponds to FM deviation 200 kHz rms
for Lincarity and Delay measurement, or FM deviation
500 k112 rms for DG and DP measarement.
(1)  OUTPUT SELECT) BB + SWELP OUTPUT

RECEIVER
(8)  RECHIVER MODE

IF BAND Required band.
BB, I¥ g
(9)  RANGE AUTO.

14 FREQ SELECT MARKER, FREQUENCY ¢ Set the frequency to the
frequency to the observing
bandwidth.

(1) X SELECT I,
@ X PHASE, BLANRKING Adjust the kaob 10 coincide the tracing marker pulse

with the retracing marker puise while the BLANKING
switch is OFF.  Aftes adjusting, set the BLANKING
switeh to ON.

@ Measurements Push the Y1, ¥2 measuring ftem keys,




General measurements

modulator, and so forth) BB TO IF 8

(1) Group Delay Measarement (4) Differential Phase Measurement

() Y1 keys DELAY/DP. (2) Y1 keys DELAY/DP,

(b) Confirm that modulation frequency is less than 1 MHz, {b) Confirm that modulation frequency is more than I
and deviation is about 200 kHz rms. MHz (<8.2 MHz), and FM deviation is about 500 kHz

(c) Scale sensifivity is displayved in ns/DIV. rms.

Note: To convert to delay time, use the equation below:

(2} Linearity Measutement DP {degree)

(&) YI keys LINEARITY/DG. 7 (ns) = — -
(b) Confirm that modulation frequency is less than I MHz 0.36 x fim (MHz)

and deviation is about 200 kHz rms, A conversion table for group delay and the differen-
(e) Scale sensitivity is displayed in %/DIV, tial phase calculated using the above equation is

. given in Appendix [25).
(3) IF Amplitude Measurement

(a) Y1 keys AMPL. (5) Differential Gain Measurement
(b} Caution: To measure characteristics with steep slope, (2) Y1 keys LINEARITY/DG.
lower FM deviation or set it to zero. {b) Confirm that modulation frequency is more than 1
(c) Scale sensitivity is displayed in dB/DIV. MHz (<8.2 MHz), and FM deviation is about 500 kHz
Note: Detected amplitude signal is de-coupled to the CRT rms.
in the 1 dB/DIV and 2 dB/DIV scale sensilivities. (¢} Scale, sensitivity is displayed in %/DIV,

(6) Dual Trace Display

(a) Key in the two measurement items to be simultaneous-
Iy measured at Y1 and Y2.

(b) Dual trace display of measurement items having respec-
tive different modulation frequencies, such as delay
and DP measurement items for example, is impossible.

Note: For dual trace display including measuremient of

teturn loss, see paragraph .




General measuremenis

9 IF TO BB (Demodulator, link included

Note:
Tar-end
megsurement | 17 OUTPUT
(auxiliary)

OUTPUT
(BB)
Eink included
demoduolator
INPUT
ar)
Note: Loop measurement
[51 <:] Presetting the REAR PANEL

set the controls as follows:

TRANSMITTER:

(1) TRANSMITTER MODE

IF BAND Required IF¥ band. (70 Mikz or 144 MH2)
BR, IF i,

@ IF CENTER FREQ Required center frequency.

(3)  SWEEP FREQUENCY LINE.

@ SWELP WIDTH tMHz Required sweep width,

(5)  SWEEP REDUCTION Push AUTO . if the automatic sweep reduction

function is required,
(6)  LOW BB FREQULNCY orr 1
@ BB FREQUENCY Hz Required modulation frequeney. D'or Delay measure-

ment, set the BB frequency te less than 1 MHz, for
DG and DI mseasuremenis, set the BB frequency more
than 1 MHz (8.2 MEHz).

DEVIATION kHz rms 200 kHz rms for Delay and Linearity measurements,
500 kHz rms for DG and DP measurements.

(3)  IF OUTPUT LEVEL dBm Level specified by application.

RECEIVER:

(i) RECEIVER MODE BB,

(1} RANGE AUTO.

(2 FREQSFLECT MARKER, FREQUENCY : Sel the requency to
observing bandwidth.

(13 X SELECT IF. (Refer to note 1)

X PHASE, BLANKING Adjust the knob te coincide the tracing marker pulse

with the retracing marker pulse while the BLANKING
switch is OFF. After adjusting, set the BLANKING
switch to ON,

Measuremoents Push Y1, Y2 measuring keys.
Do not select the AMPL and RET. LOSS keys.
(If BB SWEEPER option 01 is instatled, osciilation of
the X axis on the CRT will stop.)

@




demodulator, and so forth) IF TO BB

Note 1: For end to end measurement, horizonial-axis

signal and frequency marker can be obtained by’

supplying the signal branched from the IF section
of the object being measured to the IF INPUT
connector. If this branching is difficult, set the
X SELECT to BB. However, in this case, the BB
INPUT input signal must include the sweep fre-
quency component.

(1) Group Delay Measurement

{a) Y1keys DELAY/DP,

() Confirm that modulation frequency is less than 1 Milz
and deviation is about 200 kHz rns.

{c) Scale sensitivity is displayed in rs/DIV.

(2) Linearity Measurement

(a} Y1 keys LINEARITY/DG.

(b) Confirm thai modulation frequency is less than 1 MHz
and deviation is about 200 kHz rms.

(c) Scale sensitivity is displayed in %/DIV.

(3) Differential Phase Measurement

(2) Y1 keys DELAY/DP,

(b} Confirm that modulation frequency is more than 1
MHz (<8.2 MHz), and FM deviation is about 500 kHz
ms,

Note: To convert to delay time, use the equation below:

4)
(@
{b)
{c)

(5)
(a)

(b)

General measurements

DP (degree)

T = 536 % fm (M)

A conversion table for group delay and the differen-
tial phase calculated with the above equation is
given in Appendix [23].

Scale sensitivity is displayed in DEG/DIV,

Differential Gain Measurement

Y1 keys LINEARITY/DG.

Confirm that medulation frequency is more than 1
MHz (<8.2 MHz), and FM deviation is about 300 kHz
s,

Scale sensitivity is displayed in %/DIV.

Dual Trace Display

Key in the two measurement items to be simultaneous-
ly measured at Y1 and Y2.

Dual trace display of measurement iterns having
respective different modulation {requencies, sach as
delay and DP measurement ilems for example, is
impossible.

Note 2: For dual trace display including measurement of

return loss, see paragraph .




10

5 <

General measurements

BB TO BB (Link included modulator

and

Note | ¥ OUTPUT

{auxiliary)

BB OUTPUT

Link included

BE INPUT
(BB + SWEEP)

Presetting the REAR PANEL

Set the controls as follows:

modulator demodulator

TRANSMITTER:

0

OIOIO

TRANSMITTER MODE
BB, IF
SWEEP FREQUENCY
LOW BRE FREQUENCY
SWEEP OUTPUT Vp/750

BB FREQUENCY

BB QUTPUT LEVEL dBm

(OUTPUT SELLECT)

RECUIVER:

©

9

RECEIVLER MODE
RANGE

TREQ SELECT

X SELECE

X PHASE, BLANKING

Measurements

BB.
LINE.
orr I

Set the voltage using the following equation.
Sweep width (HzP-P)
2

test tone level of test point (Vims{75 §2)
test tone deviation of test point (Hz rms)

Volts peak = X

It is convenient fo confirm the ¥F band sweep width
with markers.

Required modulation frequency. For Linearity and
Delay measurement, set the BB frequency to less than
1 Mz, for DG oand DP measurement, sei the BB
frequency to more than 1 Milz (8.2 MH2),

Set level corresponds to FM deviation 200 kHz rms
for Linearity and Delay measurement, or FM deviation
500 kHz rms lor DG and DP measurement.

BB+ SWEEP QUTPUT L

BB.
AUTO.

MARKER, FREQUENCY : Set the frequency to
observing bandwidth.

I°. (Refer to Note 1).

Adjusting the knob to coincide the tracing marker
pulse with the retracing marker pulse while the
BLANKING switch is OFF. After adjusting, set the
BLANKING swifch to ON,

Push Y1, Y2 mecasuring Keys.

Do not select the AMPL and RET. LOSS keys.

(If BB SWEEPER option 01 is installed, osciltation of
the X axis on the CRT will stop.)




demodulator, and so forth)

Note 1: For end to end measurement, the horizontal-axis

(n
(a)
(b)

(c)
(2
()
(b)
(¢)
G)
(a)
(®)

signal and frequency marker can be obtained by
supplying the signal branched from the IF section
of object being measured to the [F INPUT connee-
tor. If this branching is difficult, set the X SE-
LECT to BB, Howgver, in this case, the BB INPUT
input sigral must include the sweep {requency
component.

Group Delay Measurement

Y1 keys DELAY/DP.

Confinn that modulation frequency is less than 1 Mz
and deviation is about 200 kHz rms.

Scale sensitivity is displayed in ns/DIV.

Linearity Measurement

Y1 keys LINEARITY/DG.

Confirm that modulation frequency is less than 1 MHz
and deviation is about 200 kHz rms,

Scale sensilivity is displayed in %/DIV.

Differential Phase Measurement

Y1 keys DELAY/DP.

Confirm that modulation frequency is more than 1
MHz (<8.2 MHz), and FM deviation is about 500 kHz

ms,

General measurements

BB TO BB 10

Note 1: To convert to delay time, use the equation below:

DP {degree)

T e (MIiz)

A conversion table {ro group delay and the differen-
tial phase calculated using the above equation is
given in Appendix [73].

(c) Scale sensitivity is displayed in DEG/DIV.

(4) Differential Gain Measurement

{a) Y1 keys LINEARITY/DG.

(b) Confirm that moduifation frequency is more than 1
MHz (<8.2 MHz), and FM deviation is about 500 kHz
s,

(¢) Scale sensitivity is displayed in %/DIV.

(5) Dual Trace Display

(4} Key in the two measurement items to be simullaneous-
by measured at Y1 and Y2.

{b) Dual trace display of wmeasurement items having
respective  different mpodulation frequencies, such as
delay and DP measurement items for example, is
impaossible,

Note 2: For dual trace display including measurement of

return loss, see Paragraph {15].




General measurements

11 MODULATOR SENSITIVITY

17 OUTPUT
W_,ur{l)
Modulater

BB INPUT

ol

[__5_—_} <:] Presetting the REAR PANEL
Set the controls as follows:

TRANSMITTER: o
@ TRANSMITTER MODE BE.
@ 1LOW BB FREQUTENCY Orr K
@ (QUTPUT SELECT) BB OUTPUT w
(3)  BBOUTPUT LEVEL dBm —50 dBun.
@ BB FREQUENCY !]iﬂ;ype 200 kHz, L type — 278 kHz, M type — 250
RECEIVER:
(6) RECEIVER MODE
¥ BAND Required band.
B3, IF IE.
(1} Y2keys SPECTRUM.
(8) xspLECT ¥,
(9)  BLANKING ON.
Deviation meter calibration
@ BB OUTPUT LLVEL dBm Start at —-50 dBm and slowly raise the. level. Stop
when the spectrum image on CRT screen reaches first
carrier rero. Refer to the following figure.
() caL Push this key twice.
@ DEVIATION kHz rms CAL The deviation meter is calibrated with the CAL key
Tyoe - 340 kliz tms, L type - 472 Kz rms, M type
~ 425 kHz rms,

Measurement {1): At this time, read the BB OUTPUT LEVEL @
X dBm and DEVIATION QD .

) eyt o PEVIATION (kHe rms)
Modulator sensitivily = ¥ dBon)

Measurement (2):  Set BR QUTPUT LEVIL @ to test toae
level, and read DEVIATION @

The first carrier zere ; X
e g DEVIATION (kil2 rms)
Modulator sensitivity Test tone lovel (dBm)




General measurement

FREQUENCY DEVIATION 12

o
o

Signal being measured

Connection for deviation
meter calibration

(5] <::] Presetting the REAR PANEL
Set the controls as follows:

(k) Caljbrate the DEVIATION meter. Connect IF QUFPUT to IF INPUT by cable,

TRANSMITTER:
@ TRANSMITTER MODE
IF BAND Required band.
BB, IF I¥.
@ i{F CENTER FREQ 70 MHz or 140 MHz,
(3) SWEEP WIDTH =Mz Zeta,
@ LOW BH FREQUENCY orr
@ BB FREQUENCY .K type — 200 kHz, L type - 278 kHz, Miype — 250 kHz.
@ DEVIATION kHz rms Set the deviation to K type — 340 kHz, L type - 472 kHz rms

and M type — 4235 kHz rms,

RECEIVER
@ RECEIVER MODE
1" BAND Required band.
BB, T IF.
Y2 keys SPECTRUM,
(¥} X SELECT i,
BLANKING ON.
@ DEVIATION diat of Readjust the DEVIATION kHz rms dial of the TRANSMITTER
TRANSMITTER to get the first carrier zero spectrum on the CRT screen.
€3 caL Pash this key twice.
@ DEVIATION kHz rms CAL The deviation meter is calibrated with the CAL key @ .

(2) Measurement, Input the unknown deviation signal to the IIF INPUT terminal.

Deviation is directly displayed on the panei @ .

Note:  Measurement accitracy @ When medulation frequencies are 200 kHz, 278 kHz or 250 kliz and
BB I'REQUENCY Hz LED @ is lit, the error is exceedingly small,

Measurement accuracy @ When BB FREQUENCY Hz LED @ gxcept 200 kllz, 278 kHz or
250 kHz is lit, the error s less than 10 %.

Measurement accuracy @ Pay attention to the accusacy in the deviation measurement of the
other modulation frequencies (80 kHz < fm </8.2 MHz) which ate not
buill in this equipment, because error is not so high in this case.



General measurements

13 DEMODULATOR SENSITIVITY

[/

BB OUTPUT

Bemodulator
iF INPUT
g
@ <:‘ Presetting the REAR PANEL
Set the controls as follows:
(1) Calibrate the DEVIATION of TRANSMITTER as follows.
TRANSMITTER:
@ TRANSMITTER MODE
IF BAND Required band, {70 MHz or 140 MHz}
BB, IF iF.
@ IF CENTER FREQ 70 MHz/140 MHz.
@ SWEEP WIDTH +MHz Zero.
() LOW BB FREQUENCY ovF 1
(5) BBETREQUENCY K type ~ 200 kHz, L type — 278 kHz, Mtype — 250 kHz.
@ DEVIATION kHz rms Set the deviation to K type — 340 kHz rms, L type — 472 kHz rms
and M type — 425 kHz mns.
RECEIVER:;
(7} RECEIVER MODL
IF BAND Required band.”
BB, 11 1F.
(8 Y2xeys SPECTRUM.
(9)  XSELECT I,
(0 BLANKING ON.
@ DEVIATION dial of Readjust the DEVIATION kHz rms diai of the TRANSMITTER to
TRANSMITTER ge the first carrier zero spectium on CRT screen.
CAL Push this key twice.

@l

DEVIATION kHz mms CAL The deviation meter is catibrated with the CAL key @ -
{2) Measurement A

(0 Read DEVIATION 43 ............... X He rins.
(b} Push RECRIVERMODE (7). ........... BB
(¢) Road INPUT LEVEL dBm (3. ........... Y dBm.

(dy Calealate the demodulator sensitivity with the following equation.

BB lovel Y (dBm)

Demodulator Sensitivity = Feviation X Tz s

{3) Meusurement B
{a) Sct the DEVIATION @ to test tone deviation (ex. 140 kHz rms or 200 kHz rns).

(%) Push RECEIVER MODE (7). .. . ......... BB.

{¢) Read INPUT LEVEL dBm Q3. .. .. ....... Y dBm.

(d)y Calenlate the demodulator sensitivity with the Tollowing equaticon.
BR level (dBm)

Demodulator Sensitivity =

Test tone deviation (Hz rms)




General measurements

FREQUENCY ADJUSTMENT 14
(Center Frequency of Modulator and IF signal)

6
Adjust the center
frequency to
< 5:— T0 MHz or 149 MHz
I OUTPUT
Modulator
. .
<4 or link
[5] <::\ Presetting the REAR PANEL
Set the controls as follows:
RECEIVER:
(I} RECEIVER MODE
IF BAND Required band,
(2)  Y2keys SPECTRUM.
(3} MARKER SLIDE. 70 MIlz/140 MHz Marker appears.
{a) X SELECT Iv.
(5) BLANKING ON.
@ Adjust the Center frequency controller of the object being measured to 70 MHz or

140 MHz, as shown below.

Spectrum

—>

Spectrum

Marker Marker
70 MHz or 140 MHz Marker 70 MH<z or 140 MHz Marker
Retfore adjustmoent Fhe frequency ol the object being measured

is adjusted correctly

Note 1:  When the IF INPUT signal is not 70 £0.7 MHz, use {he slide marker and read the {requency as

foilows:

o Align the positions of the spectrum and the siide marker with the MARKER VREQUENCY
controiler.

o Read the slide marker frequency on the LED display at this time,

¢ Obtsin the input signal frequency from the center marker frequency fo (70 Mz or 140 MHz)
and the slide marker frequency fs as follows:

Turn the MARKER FREQUENCY contreller counterclockwise:

(ay If the marker waveform on the CRT moves from left to right: Input frequency = fo — 13,

(b) If the markey waveform on the CR'F moves from right fo left: Input frequency = fo + fs.

Note 2: The usage range is correct it the slide marker frequency shown on the LED display increases when
the frequency controller is turned clockwise, If the freqnency decreases, continue tarning the
frequency controlier clockwise until zero freguency is passed. This will result in the correct posi-
tion.



General measurements

IF RETURN LOSS - CRT sensitivity 1 dB/div

(1) Calibration

.
)
1

I OUTPYT Messurement

Device being

Q@ measured

X

IF INPUT

IF¥ RETURN LOSS
BRIDGE

J Connection for follow-up AFC

@ <:l Presetting the REAR PANEL
Set the controls as follows:

(1) Culibration of RETURN Loss indicator.
TRANSMITTER.:
@ TRANSMITTER MODTY

1I' BAND Required band.
BB, IT LEES
@ [FCENTER FREQ 70 MHz or 140 Mz,
@) SWLEEP WHYTI Required bandwidth.
@ SWEEP FREQUENCY LINI.
6} SWELP REDUCTION ore. g
@ LOW BB FREQUENCY orr. B
@ BB IFREQUENCY Hz Less than 1 M= These setfing are nof needed theoreiically,
@ DEVIATION kM2 rms 200 &Hz rms of less bk ars effective for eceiver stubility.
@ B QUTPUT LEVEL dBm +10 d8imn,
(1@ Connect the X terminal of the RETURN LOSS BREIDGE to MESSMATCH 20 di terminal for cali-

bration,
RECEIVER:
() RECEIVER MODE

IF BAND Reqguired band the same as TRANSMITTER.
BB, TF I,
i2 RrANGE AUTO.
D Y1 keys RET LOSS, IF
iE) FREQ SILECT MARKER, FREQUENCY: Set the required band,
(5 XSELLCY 1.
16y X PHASE, BLANKING Adjust the knob to coincide the tracing marker image with the re-

tracing marker image while the BLANKING switeh iy OFF. After
adjusting, set the BEANKING switch to ON.

@ CAL Push this key twice. The calibration factor 20 dB is displayed on Y1
punel display.
@ POSITTON Adjust the 20 dB refurn loss image on CRT fo the ceater of the Y

axis scafe us shown below,

20 AR Return Loss 20 B

i Markers
Calibration of Return Loss imuge
(2) Measurement
@ Connect the X terminal of the RETURN LOSS BRIDGE to the device being measured.




General measurements

IF RETURN LOSS 15

Measurement Example

RANGE — AUTO

25 4B 14dB/DIV When RANGE (1) is set to AUTO,
the center value of the scale is displayed
on the Y1 panel display automatically
by measuring results.

The marker frequency is
set to =10 MHz, Tig. A

[ RANGE -~ MANUAL ]

26 B

27 d8

When RANGE @ s set to
MANUAL, the center value of the scale
and the displayed center value on the
Y | panel display. Can be changed by the
RANGE keys ay shown in I'ig. B,

Y1 keys - RET LOSS. The control
settings are the same as for Return Loss
measurement explained above.

Y2 keys — Required items excopt
SPECTRUM. In this measurcment, pay
attenfion 1o set BB FREQ and DEVIA-
T W OUTPUE TION refer to FF-FF MEASUISINEnt.
I RETURN L Device onder
LOSS BRIDGE test The output tevel
should be niore
_ e asmm— | 0N 1 ST than --20 dBm.
@ g G dBm

approx. -6 dRm

Changing the 20 dB calibration factor
H a standard terminater which has a severe value §s prepared for use instead of the buiit-in 20 dB mismated, the factor can be changed as

follows: .

(i} Connect the X torminat of the [F RETURN LOSS BRIDGE to the standard value terminater.

{ii} CAL @ -~ Push, The LED i fit.
(i) Adjust the numerical value of the Y1 punel display to the standard value using the RANGE keys .
{iv) CAL @ ----- Push. The LED is extinpuished.

) Measurement — Connect the X terminal of the 1 RITFURN LOSS BRIDGE to the dovive heing measured.




General measurements

16

IF RETURN LOSS — CRT sensitivity b dB/div

_ ) Galibration__
: e
; S | Measurement Devi
L R QUTPUT Jevice
j e B +Tu £y Ty
@ measured
1F INFUF
I RETURN LOSS

BRIDGE

Connection for follow-up AI'C

<:] Presetting the REAR PANEL

Set the controls as follows:

(1) Setting of TRANSMITTER:  Same asmneasurement using CRT 1 dB/div.
(2} RECEIVLR:
(1) RECEIVER MODE

I BAND Required band the same as TRANSMITTER .
BB, iT 110
(Z} RANGE MANUAL
(3) Y2keys RET LOSS
@ Yi keys Pressed repeatedly until Y1 LED display becomes 3 dB/div.

{The step after Return Loss 13 dB is 5 dB/div.)
There are the following two methods of returning to the t
dB/div range:

Mecthod 1:  RANGE (2) AUTO
Method 2: Push Y keys

FREQ SELECT MARKER, FREQUENCY: Set the required band.
X SELECT 1.

Qe

X PHASE, BLANKING Adjust the knob to coincide the tracing marker image with the
retracing marker image while the BLANKING switch is OIF.
After adjusting, set the BLANKING switch to ON.

@

POSITION Adjust the 20 dB retorn loss fmage on CRT to the second ling
of the ¥ axis scale as shown below,

20 dB Return Loss 20 dB

Markers

Calibration of Return Loss image

(3} Measurement

@ Connect the X terminal of the RETURN LOSS BRIDGE to ihe device being measured.
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Simultaneous measurement of IF return loss and BB delay
(or BB linearity)

9

DEMODULATOR
iF QUTPUT

Y BB

X Approx. |INPUL OUTPUT
+10 dBm -6 dbm

IV INPUT
1IF RETURN LOSS Device being measyred
BRIDGIE

Settings other than the below are the same as for measurement using CRT 1 dB/div,

5 dB/div.

RECEIVER

(1) RECEIVER MODE BB

(2) ¥1 keys RET. LOSS, I¥

{When Y1 RET. LOSS is pressed once when RECEIVER
MODE (1) is BB, RET. LOSS-BE is set. When it is prossed
again, RET. LOSS-II is set.

@ Y2 keys Lirearity or Balay
(Refer 1o page [9] IF o BB measurement, and seit the trans-
mitter BB FREQ, DEVIATION.)
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______ )
~
e BB OUTPUT !
BB RETURN o | Device being
1.OSS BRIDGE measured
: ’ : — B} INPUT (2) measurement
@ <:| Presetting the REAR PANEL
Set the controls as follows:
(1} Point-by-point measuremend.
TRANSMITTER:
@ TRANSMITTER MODE BE.
(2) LOWBBIFREQUENCY orF A
@ (OUTPUT SELECT) BE OUTPUT .
(4) BB OUTPUT LEVEL dbm +10 dBm.
@ BB FREQUENCY Desired frequency.
RECEIVER:
RECEIVER MODE B
Measurement
(i) Connect the X terminal of the BB RETURN LOSS BRIDGE to MISMATCH 20 dB{7).
(iiy Read the BB LEVEL dBm . . ... X dBm. )
(ifiy  Connect the X terminal of the BB RETURN LOSS BRIDGE to the device being
mueasured.
tivy Read the BB LEVEL dBwm . .. .. Y dBnm.

{v} Calculation
Retum Loss = X - Y + 20 (dB)

(2} Measurement used BB SWEEPER Function (Option).

TRANSMITTER:

@ BB SWELEPER Push.

@ LOW BB PREQUENCY ore I

(3 wBOWVIPUT SELECT 3.

(&) BBOUTPUT LEVEL aim +5 dBm

® BB SWEEPER FREQUENCY After setting ihe RECEIVER controls, adjust the

START, STOP knob while observing the Marker line
on the CRT.

RECEIVER:
(3)  RECEIVER MODE BB.
(0 RraNGE AUTO,

(D vikews RET LOSS.~BR
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(1D MARKER

SLIDE or 2 MHz COMB + SLIDE. (Do not use these
markers, other markers appear as in the following
Fig. A).

(i} Connect the X terminal of the BB RUTURN LOSS BRIDGI to MISMATCH 240 ¢B
terminal q-‘b -

@) CAL Push the key twice. Calibration factor 20 dB is
displayed on Y2 panel indicater,

Shift the 20 @B return loss image on the CRT lo ihe

(1) POSIFION
center of the Y axis scale as in the following Vig. A.

20 dB 1 dB/DIV

20 4B e

Fig. A

Measurement
Connect the X terminal of BB RETURN LOSS BRIDGE to the device being measured.

Measurement Example

RANGE — AUTO

22d4B ¢ [
dB/DIV When RANGE (10} s set to AUTO,

) the center value of the scale is displayed
22 4B~ — o Yi panel automatically by measuring
Tesui,
lRANGE — MANUAL
22k | 2608 1BV Wher RANGE (0 is st to

27 dB
28 dB [fg

29 g8

30 dB

Frequency Markers; Marker frequency is shown as follows,

100kHz 3G0kHz 1Miz 3MH:z 10MHz

wm“m_ S A A - .JL._V_

G0kHz 15MHz

%2 gg -.E,A?M__AA_J RANGE

MANUAL, the center vafue of the scale
and the displayed cenler value on the
Y1 panei can be changed by the RANGE
keys asin Fig, C.
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18 BB TO BB AMPLITUDE RESPONSE (Swept method)

)

BB OUTPUT

Device being measured

\‘@ BB INPUT

(AN
OO

<:] Presetting the REAR PANEL
Set the controls as follows:

TRANSMITTER:

(1) BB SWEEPER Pusi.

(2)  1OW BB FREQUENCY orr A

(3)  (OUTPUT SELECT) BB OUTPUT
@ BB QUTPUT LEVEL dBm Required tevel.

@ BB SWEEPLER FREQUENCY Adjust the START, STOP knob while observing the
Marker line on the CRT after setting the RECEIVER

controls,

RECEIVER:
(6)  RECEIVER MODE BE.
@ RANGE AUTO.
@ PREQ SELECT MARKIIR.
@ Y1 or Y2 keys AMPL.
Measurement.

Measurement Example

RANGE - AUTO

change the ¥ axis sensitivity, when the
sensitivity B not suitable for measure-
ment.

1.0 dB/DIV RANGE can be set to MANUAL to

Note:  Muaker frequencies
To0kMz 300kHz  IMHz  3ME:  1OMHz
i\ AN A

— A
v VT
60k tz 1SMHz
Note: If the amplitnde characteristic of (he device being measured is larger than about 15 dB,

the X axis and the markers csonol be repencrated on the CRT. Tn this case, the swept
band should be narrowed by START and STOP knobs.
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DC CHARACTERISTIC
(ex. S curve of demodulator)

® ®

@ <:j Presetting the REAR PANEL
Set the conirols as follows (ex. S curve characteristic of demodulator):

19

ex, Demoduiator

I¥ INPUT

Connection
for markers

©

OIOIOIOIDICIOIC)

RE

-~

@ERO®

TRANSMITTER:

TRANSMITFER MODE
IF BAND
BB, I¥

I CENTER FREQ

SWEEP FREQUENCY

SWEL'P WIDTH

SWEEP REDUCTION

LOW BB FREQUENCY

BE FREGUINCY

DEVIATION

1F QUTPUT LEVFEL dBm

TEIVER:

Y2 keys

RANGI

Required band,

I,

70 MHz or 140 MHz.

LINE.

Required sweep width.

OFF R

OFr L

E.oss fhan 1 MHz These settings are not needed
theoretically, but are effective

200 kHz rms or tess | for Receiver stability.

Required level.

bC.

MANUATL.

The sensitivity of the CRT can be changed by these RANGE keys.

X SELECT

X PHASL, BLANKING

Measurement.

I or EXT/LINE,

Adjust the knob io coincide the tracing image with the
re-tracing image whife the BLANKING switch is OFF, .
After adjustment, push the BEANKING switch ON.
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-~ AM  METHOD ~

[5] <:| Presetting the REAR PANEL
- Set the controls as follows:

AM-PM conversion value,

(1} Connection for adjusting the minimum residual

(2) Measurement
3 / oUTPuT

INPUT

Object being measured

TRANSMITTER:
@ TRANSMITTER MODE
iF BAND
BE, H¥

Y CENTER FREQ
SWEELP PREQUENCY
SWEEP WIDTH +MHz
LOW BB FREQUENCY
AM-PM

@0 EeE

S

DEVIATION kHz rms

IF OUTPUT LEVEL dBm

®

RECEIVER:
RECEIVER MODE,
IF BANID
BE, I
RANGE
Y1 keys

FREQ SELECT
X SELECT
X PHASE BLANKING

EeRee ®

@

AM-PM ADJ

{2) Measurement.

IF OUTPUT LEVEL dBm

(1} Calibration —Minimize the residual AM-PM conversion value.
Connect 1T OUTPUT termingls to IF INPUT terminal dircetly.

Required band. (70 MHz or 140 MHz)
.

7O MHz or 140 Mitz.

LINE.

Required sweep width.

oy i
Push.
(i) 1§ OUFPUT signal is AM and I'M modylated.

(i} The modulation frequencies are K type - 200 kilz, L
type — 278 kHz, M type — 250 klfx.

(iil) The AM modulation frequencies are a little larger (500
Hz) than FM modulation frequencies.

Set the DEVIATION display of Receiver 1o 200 kHz rms

(within 190 to 209 kHz)

Required level (20 dBm Lo +10 ¢Bm)

Reqguired band the sume as TRANSMITTER.

1,

AUTO.

AM-PM.

MARKER.

I,

Adjust the knob to coincide the tracing marker signal with
the te-lracing marker signal while the BLANKING switch is
OFF.

Minimize the amplitude of the beat wave by adjusting this
knob, when the amplitude (peak to peak) is more than 0.3%/
dB, as shown in Fig. a.

Connect IF QUTPUT and HY INPUT to the device being measured.

Required level,
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Residual PM,

Note: If the deviation display of

the Receiver is out of 190
02 /B DIV to 209 kHz rms. AM-PM
CONVERSION COEFFI-
CIENT measurement facili-
ty does not function.

Fig. a

Measurement example

02 “/AB DIV

1 1 t
60 MHz 70 MHz 80 MHz

Fir b

AM-PM CONVERSION COEFFICIENT
—STANDARD GROUP DELAY NETWORK METHOD—

If a Parabolic Delay Network iv inserted into the circuit in front of the ohject being
measured ay shown in Fig. (i), Ist order stope of differential gain is generated by the 1st
order AM-PM conversion ceefficient ¢b of the object being measured, and the measured
value will vary. Therefore, from the amount of this variation, ¢1 can be derived.

dpl

[ A  CTTY -
AT B { )

1

where,
dpl = 1st order coefticient of differential gain {1/Hz)
td = differential frequency (Hz)
¥z = parabolic group delay coofficient (sec/Hz®)

TRANSMITTER || EQL }-mf OBIECT BEING |l preppvir
MIEASURED

r2 ol

Figure G) AM-PM Conversion Coefficiont Measurement According
to Standard Group-Delay Network Method

However, the Parabolic Delay Network also has differential gain characteristics, as shown

in Fig. (2) (a}, so it is necessary to be carefui when reading the 1st order stope from the
differential gain component.

a) Differentiaf gain b) Difterentiol gain ¢} Differential gain characteristics
characteristics of characteristics from component added to differential
Parabolic Delay @‘)D. gain characteristics of the object
Network 10 be measured.

Iig, (2} Ditterential Gain Measurement Image




General measurements

21 MEASUREMENT FOR COMMUNICATIONS SATELLITES

IMPROVEMENT OF THRESHOLD LEVEL
(For the signal of small C/N ratio)

When the THRESHOLD EXTENSION switch on rear panel
of the receiver is ON, & narrow bandpass {ifter is inserted into the
cireait and the threshold is improved {equivalent C/KT: 73 dB at
noise band less than 30 MHz). But in this case the BB frequency
must be 556 kHz or less.

S/N IMPROVEMENT ON CRT

The receiving signal through satellite Links include large amount
of noise. Therslore the measuring residt on the CRT bas too much
noise.

In this case, the NORMLZR (Normalizer) function of the
RECEIVER is effective for noise reduction on the CRT by employ-
ing signal averaging technics.

Details on NORMLZR functions are explained on page .

LIMITATION OF MODULATING BB FREQUENCY AND
FM DEVIATION

When measure a rarrow bandpass tilier for example, 2.5 MHz, it
is necessary to conduct the measurement with the BB frequency at
100 kblz or less, and the freguency deviation as low as possible
(for example, 50 to 100 kHz rms).

STABLE OPERATION OF CRT HORIZONTAL AXIS

When the SWEEP OUTPUT terminal on the rear panel of the
transmitter iy connecied fo the XT/LINDE SELECT-EXT terminal
on the rear panel of the receiver, the horizental axis will eperate
stably even if the IF sweep width is narrow,
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LOW BB (55.6 kHz or 27 .8 kHz) MEASUREMENT The low BB freguency with sufficient frequency resolu-
The group delay measurement in a narrow-band (BW tion is necessary for measuring such o narrow-band charac-
1.25 MHz/70 MHz, BW 2.5 MHz/76 MHz) is necessary for teristic,

TDMA satellite communication system,

OUTPUT

Object being
nmeasured

INPUT

Rear panel presetting and settings other than the following are the same as for mea-
surements using other BB frequencies. (See to 2

(1) TRANSMITTER
(1) LOWBBFREQUENCY  ON

(Z) DEVIATIONKkHz s Approx. 50 kHz ons
(2) RECEIVER

(3) BBSELECT (reur panel)  55.6 kiz (o5 27.8 kHz)
Displayed by lighiing of Nurrow of BB frequency display and
blinking of 55.6 kHz (or 27.8 kHz).

@ Measurement Push the ¥ 1, Y2 measuring items keys.

Note:  Afier operations @ to @ zbove complete, connect the RECEIVER Y INPUT and the
ubject being measured.
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Remote monitoring is used to transfer the value measured at a receiving station MSA?? (Microwave System Analyzer 2} 1o the receiver at the

transmitting station MSAL (Microwave System Analyzer 1).

Transmitiing station  MSA i

EXT/LINE SELECT-EXT

{rear panel)

63 Il‘

f

y
SWEEP OUTPUT (rear panel)

Set the MSAT and MSA2 controls as folows:

REMOTE MONITORING

Pata return L
link

Receiving station

MSA 2

Link being,
measured

Frant Panel

TRANSMITTER
(1) TRANSMITTER MODE
I¥ BAND
BB, I¥

IF QUTPUT LEVEL dBm
IF¥ CENTER FREQ
SWEEP WIDTH

LOW BB I'REQUENCY
BB FREQUENCY
SWELP FREQUENCY
DEVIATION kHz rms

@EEOELE

@

SWEEP REDUCTION

transmitter to EXT/LINE SELECT-
EXT of Receiver.

Required band.

IF.

Required jevel,

70 MHz or 140 MHz.
Required sweep width.
Ory R

Required frequency.
Line or others,

200 kHz rms (BB frequency
<1 Mliz)

or 500 kHz rms (BB frequency
> MHz)

If required, set to ON.

Controels MSA1 MSAZ
Rear Panel (Refer to page )
PLE CUT FREQ HIGH. HIGH.
CRT TRACLE CHOP. CHOP.
THRESHOLD OFT. OrF.
LXTENSION
MARKER SELECT INT, SEIDE INT, SLIDE
CHARACTER ON ON
BB SELECT NORMAL NORMAL
Connection Connect SWELP QUTPUT of Connect BB OUTPUT of Receiver

to BB FREQ SELECT-EXT of
Transmitter.

Required band.

iF.

Required level.

70 MHz or 140 MHz.
Lero.

OFF §

200 kifz s (BB frequency
<1 MHz)

or 500 kliz rms (BB frequency
>1 MHz)
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Controls MSAL MSA2
Front Panel
RECEIVER
{0 RECKIVER MODE
I BAND Required band. Required band.
BB, IF 1. Iii. 1
(i3 RANGE AUTO. AUTO,
@ FREQ SELECT COUNTLR. COUNTER.
43 xsrrecT EXT/LINE. Ir:. These seltings
@ ¥ 1 or Y2 selectors Required item as follows, Required item riﬁ:ﬂ;y for
) as follows. dafa refurn.
@ X PHASL BLANKING Coincide the trace and re-trace Coingide the trace
images with BLANKING OFF, and re-trace image
with BLANKING
OFT, |
Meuasurement

(1} Group Delay Measurement

{a) YIkeys DELAY/DP.

(b} Confirm: that modulation {requency is less than 1 MHz
andd deviation is about 200 kHz rms.

() Scale sensitivity is displayed in nsfDIV,

(2} Differential Phase Measurement

(a) Y1 keys DELAY/DP,

(b) Confirm that modulation frequency is more than 1
MHz (<82 MHz), and FM deviation is about 500 kHz
tms.

Note: To convert to delay time, use the equation below:

B DP {degree)
™ () = 0.36 x fm (MHz)

A conversion table for group delay and the differen-
tial phase calculated using the above equation is
given in Appendix

(c) Scale sensilivity is displayed in DEG/DIV.

3)
(a)
(b
(c)

“
()

(®)

Differential Gain Measurement

Y1 keys LINFARITY/DG.

Confirm that modulation frequency is more than 1
MHz (<82 MHz), and FM deviation is about 500
kHz 1ms.

Scale sensitivity is displayed in %/DIV.

Dual Trace Display

Key in the two measurement items to be simultancous-
Iy measured at Y1 and Y2,

Dual trace display of measurement items having
respective different modufation frequencies, such as
delay and DP measurement items for example, is
impossible,

Note: The remote moniforing function is applicable only to group delay, differential gain and differential phase measure-
ments because the receiving BB signal is returned to the transmitting station with a no-sweep carrier.
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SPECIFICATIONS

Measurements
Models ME453K/L/M MES38K/1L/M
Ttems 70 MHz Band 70 MHz Band 140 MHz Band
+0.05 d4B/125 MHz, 0.1 dB/
1 3. + 17 + E p y
aherent Slope (.05 dB/E25 MHz 0.05 di3/+25 MHz +40 MHlz, £0.2 dB/+50 MHz
Amplitud
(_[?;1;}3“',"“% Measuring Range | 0o 16 dB
tx inal’
erminal) | w0+ Sensitivity | 0.01 dB/DIV (at ¥2 Display)
1F INPUT Level +10 to 20 dBm
Inherent Slope 1 dB
Asnplitude
{RET. Measuring Range | 010 8 dB
LOSS e
INPET Sensitivity 1 dB/DEV, 5 dB/DIV
terminaf)
INPUT Level {1 - 64 to --20 dBm
R R 0.3 ns/+15 MHz, 0.5 ns/ 0.3 ns/X15 MHz, 0.5 ns/ 0.3 ns/+20 MHz, 0.5 ns/230 MHz,
Inherent Slope +25 MHz +15 MHz 1 ns/250 MLz
Group Measuring Range | 0 to 400 ns
Delay S
Max Sensitivity 0.1 ns/DIV (at Y2 Dhsplay)
Noise 0.05 ng/Condition; fiy = 200k ~ 278 kHz, Deviation 200 kHz rms, Using Average function,
Inherent Slope 0.2%/125 MHz L0.2 %25 Milz 0.2 %/250 MUz
Measuring Range : 0 to 80 %
Lincarity
Muax Scnsitivity 0.05 %/DIV
Noise (.01 %/Condition, fiy <1 MHz, Deviation 200 kHz rmg, Using Average function.
o 14 - By ’ o
Inherent Slopo*1 | 0.3°/£15 MHz, 0.5°/425 MH | 0.3 /615 Mils, 0.5°/£25 MHz | Sop ’1'\;12_3 MElz, 0.5 /230 MHz, 0.8°/
Measuring Range | 0 to 407
Differential N
Phase Mux Sensitivity 0.2°/DIV
Noise 0.07” /Condition, fy = 5.6 MFz, Deviation 500 kHz rms, Using Average function,
#1: Specified frequency range = Carrier sweep width + 2 i
Int ¢ Slope™2 0,2 %/115 MUz, 0.4 %/ (.2 %305 Mz, 0.4 %/ 0.3 %/+20 MHz, 0.4 %/£30 Mhz,
nherent slope +25 MHz 125 Mitz 0.6 %/+50 MHz
Measuring Range | 0 to 80 %
ifferential -
Crain Max Sensitivity 0.05 %/V
Noise (.01 %/Condition, I = 5.6 MHz, Deviation 500 kHz rms, Using Average function
#2: Specified frequency range = Cazrier sweep width + 2 fiy
Frequency Range | 70 £25 MHz l 70 £25 MHz i 140 50 MHz
iI;)Ectum Measuring Range | 10 o 50 dB accuracy depends on using bridge.
Sensitivity 1 dB/DEV, 5 dB/DIV
seidual P 3 125 1z 3° 472 2 o | ”
AM to PM Residual II\’F 0.3"/dn/125 MHz ___,,WJ,,,P 37/dBf+25 MHz } 0.3 }dB_;itBS MHz
Conversion | Meqsuring Range | 0.3°/dB to 16°/d8
Conter Frequency | 70 220 MHz Auto tuning l 70 £20 Miiz Auto tuning I 144 30 MHz Auto tuning
. . A "
Spectrum Sweep Width Approx. X700 kHz
Max Sensitivity Detects 0.1 dB change of modulating signal at carrier zero poiat,
o K type - 340 kHz rms at 200 kHz, L type - 472 kHz rims at 277.778 kHz, M type .- 425 kHz rms at
Deviation 256 ke,
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SPECIFICATIONS

Measuring Range | 20%Hz to 999 kHz rms at built-in BB frequencies < 8.2 Miz.
Accuracy 103 % at built-in BB frequency = 8.2 Midz,
Deviation meter is calibrated by easy key operation. Accuracy reaches | % theoretically at specified
modulation frequency. Deviation is as shown in the following table by Bessel zero method,
Deviati :
viation Model Modulation freq. Key in factor
Calibration K type 200 kHz 340 Kz rms
L type 277178 kHz 472 kIt rms
M type 250 kHz 425 kHz rms
Modulatos Mod Sigoal Level | 50 1o 410 dBm
Sensitivity Deviation Use the DEVIATION meter function or use the carrier zero deviation with the SPECTRUM functiorn.
De- IF Signal Calibrate the deviation with DEVIATION meter function or SPECTRUM function.
modulator
Sensitivity Demo BB Level —50 te +10 dBm
Inherent Noise {IF to 1)) . . . Lifferential Bifferential
\ el &4
(For all models) raup Lelay Linearity Phase Crain
66 kHz to 93 kHz: 0.02% rms 0.05 °rms 0.1% rms
0.3 ns rms

Detection Band: 3 kM,
200 kHz to 278 kHz: clection Band: 3 kbz

0.1 ns rms
400 kHz to 556 kHz:
.05 ns g

Deviation: 500 kIlx nms,

eviation: 200 kHz N :
Deviation 7 mis, iy < 1 MHz Iy = 5.6 MHz

BB (Baseband) measurement

BB to BB Ftem Loherent slope Measuring range Max. sensitivity Noise

Z‘_\"”;‘:Z{]"E:zg‘;s) Growp Delay 0.1 ns 0 to 400 ns 0.1 us/DIV (at Y2) 0.2 s
Linezrity 3% G to 80 % 0.05 % DIV .05 %
bifferential Phase 0.1 01040° 0.2 7101V 0.05°
Differential Gain 0.1 % 0to 80 % 0.05 %/DIV 0.05 %
Measuring

Condition BB level: —3{ dBm

Frequency Built-in BB frequency or BB amplitude option
BB Return Loss

Range 10 to 40 dB, 1 dB/DEV (BB amplitude option)

Frequency range: 60 kEe to 15 MHz, Level: +10 dBm to --50 dBm, Inherent slope:
BB Amplitude (Option) Enbierent slope: +0.5 dB/100 kHz to 13 M1z
Measuring range: 0 to 8 dB, Max, sensitivity: 0.1 dB/DIV

BC Input Measuring range: 0 to £400 iV, Max. sensitivity: | mV/DIV
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Receiver

If7 Input

Frequency Range
(ATC capture and
hoid range)

Level Range

Level Display

Level Aceuracy
Impedance
Input Frequency
Sweop Width

Maximum Sweep
Width

Minimum Sweep
Width

Remodulation

70 Mz band: 45 1o 95 MHz

140 MHz band: 90 to 190 MHz

When BB frgquency is 535.6 kHz (or 27.8 kllz). *1
70 MHz band: 60 to B0 MHz

140 MHz band: 130 to 150 M1iz

+10 to --20 dBm

3-digit LED display
Resolution: 0.1 dB

+0.3 dB at+4 ¢Bm

750
Return Loss: 30 dB at +4 dBm

+25 MHz/center frequency 70 MHz

+50 MHz/center freguency 140 MHz

When BB frequency is 55.6 kHz {or 27.8 kiz),
310 MHz/center frequency 70/ 140 Mz,

Fhe minizmem sweep width required tor
reproducing the HOR signal on the CRT
+0.2 MHz

66.6 kHz, 80 kHz to 8.2 Mz

*1 BB frequency 55.6 kHz (or 27.8 kllz)
is demodulated when sweep frequency i
only 18 He.

" Return Loss
Input

The return loss input is u
to lock the ATC leop.

fnput Level Range

Flatness

Ermpedance

sed with the same frequency applicd to ITF INPUT

20 {0 60 dBm

1 dBf45 10 95 MHz
+1 dB/90 to 144 MEtz

50
Refum Loss: =28 dB

BB Input
{BB + Sweep)

BB Frequency Range
BE Level Range

BE Level Display

BB Level Accuracy

Impedance

Sweep Frequency

Runge
Sweep Voltage Range

X Phase Sciting
Range

66 kilz to 15 MHz
+10 to 30 dim

3-digit LED display
Resolution: €. dB

+0.3 dB at O dBm
75 &
Return Loss: =28 dB at 0 dBm/frequency

0h kHz 10 15 MiTz

18 to 100 Hz

30 mV to 15 V

(hto 360 °

*1  Optional
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Phase Detector

Input Frequency

The BB freguency is selected astomatically.

K type L type M type
fl 66.667 kKHz 92.593 kliz 83.333 ki
V) 200 kHz 277.778 kHz 250 kifz
£3 400 kHz 555.556 kHz 500 kHz
4 2 MHz 2.4 Mtz
15 3.58 MHz
16 4.43 MHz
7 5.6 MHz
18 8.2 MHz
I3 12.39 MHz (MES38K/1./M)
£10 55556 kHz ! (option)

1 27.8 kHz can be supplied if specified.

Capture Range +5 Hz £555.556 kHz
5 x 10° <1239 MHz
*i #1 Hz 555536 kHz
Frequency Markers Slide Marker Variable side markers:

Frequency Display

Accuracy

2 Milz Comb + Slide

70 £25 MHz, 140 +50 MHz

4-digit LED display
Resolution: 10 kHz

+3 x 107 +1 digit

2 MHz Comb
Markers + Variable side markers

Center Frequency

Counter

Counts the center frequency of the swept 1F signal and displays if
on the 5-digit LED display.
The display to the LED display is made by selecting either the

slide marker frequency or center trequency with a key.

Irequency Range

Trequency Display

Accuracy

T MHz band: 45 to 90 MHz
140 MHz band: 90 to 190 MHz

4-digit LI D display (ME453K/L/M)
S-digit LET display (MES38K/L/M)
Resolution: 10 kHz

1 x 307 £1 digit

1¥ Sweep Width

Measuring Range

70 MHz bard: 2002 to 25 MHz

Measurement 140 Mz band: +£0.2 to +50 MHz
Resolution 0.2 t09.99 MHz: 10 &ilz
10 to 50 MHz: 106 kHz
Accuracy +5 x 1% 21 digit
BB Output Level -1 dBm, typical
{Rear Panel)
kmperdance 75 11, nominal

Ext. Sweep Input
(Rear Panel)

Frequency

i8 Hz to 100 Hz

Levet 1Vpp
Impedance >3 k&, nominal
X-¥ Recorder Dutput X: QtodV
Output (Option) Y: BtodV
Pen lift: Open
Pen down: Ground
Swoep Speed 20 sec., 40 sec., nominal

*1  QOptional
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Transmitter

T Guiput

Frequency Range

Center Frequency
Display

Accuracy

Stability

70 MHz band: 45 1o 95 MHz
140 MHz band: 90 to 190 MHz

4-digit LD display (ME453K/L/M)
S-digit LED display (MI:S38K/L/M)
Kesolution: H) kHz

a1l x 107 = 21 digit/CWw

+1040 kHz at 70 Mz

£200 kHz gt 140 MHz
§ hrs after 1/2 hr wamm-up

fevel Range

Eevel Aceuracy

Tlarmomses

Impedance

+10 to 70 dBm (1 dB step attennator)
Continuously variable range: »>+1 dB

0.3 dB at +4 dBm

~—30 dB
50
Return Bogs: =30 dB ut +4 dBm

1F Sweep Width

Sweep Width Range

Sweep Widiih Display

Auto Sweep
Reduction

T MHz band: 0 to +25 MHz
140 Mifz band: 0 to x50 MHz

3-digit LD display
Resolistion: 0.1 MHz

The sweep width is reduced by 2 x BB
frequency #10 % when BB trequency > Miiz.
This {unction cap be resct with a switch,

I'M Lyeviation

Mod frequency
Ireviation Range

Deviation Display

Same as BB frequency (item £)
5 1o 1000 kHz rms

4-digit LED display
Resclution: 1 kHz rms

AUX TF Qutpat

Frequency Rango
Cuiput Eevel
Level Accuracy

Empedance

Same as IF GUTPUT specifications (item 1),
- 19 dBm
<=1 dB

75 £, nominal

Urystab Quiput

Freguency

Output Level
Levei Accuracy

impedance

T0 MHz band: 79 M1z
140 MHz band: 140 Milz

+5 dBm
<x] dB

75 L2, rominal

BE  Sweep Catpul

Bl Freguency

K type L. type M type
11 66067 kHx 92.538 Kllz #3.333 k=
12 200 kHz 277778 kHz 250 kliz
13 400 kilx 555.556 kHz SO0 klz
14 2 Mz 2.4 MHxz
5 3.58 Mtz
6 4.43 MHz
£7 5.6 MHz
18 8.2 MHz
9 12,39 Mz (MES38K/L/M}
F10 55.556 kEHz ! (option}

L e changed to 27.778 kHz if so specificd.

Sweep frequency is automaticaily set to 18 Ty when I'H0 is selected.

BB Frequency £5 Hz <555.556 kHz
Aceuracy i85 x 10 212,39 Ml
1 He £55.5556 kHz *1

*1  Optional
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(Cont’d)
BB + Sweep Output

B8 Level

BE Level Display

BR Level Aceuraey
BE Harmenics

BB Impedance

Sweep Froequency

Sweep Lovel

Sweep Level Display

Sweep Lovel
Accuracy

Sweep Harmonics

Sweep Impedance

+10 to --50 dBm
A 10 AB step attenuator and 0 to -- 13 B
continuously vardable dial are provided for
setting the level

J-digit LI21Y display
Resofution: (11 d8

£0.3 dB at 0 dBm
<38 dB

75 82
Return Loss: »28 dB at --10 dBm

Line (50/60 112), 70 Hz

Option (select one trequency from 18 Hz to 100 Hz)
Ext. (18 Hz to 100 1z)

010 6.5 Vpp/75 Q2

3-digit LED display
Resolution: .01V

£10 % at 6 Vpp

<--35dB

75 {1, nominal

Sweep Ouiput

Sweep Level

Sweep Lovel Display

Sweep Level A
Accuracy

0 to 25 Vpo/l0 k§2

3-digit LED display
Resolution: 0.01 x4V

H100 % at 24 Vpp

Lxt Sweep Iaput

Frequency

18 to 100 Hz

(Rear pancl)

Lovel IVpp

Impedance T5 £, rominal
BH Sweesper Frequency Range 60 kHz to 15 MHz
(Option)

BB Output Level

BB Level Display

Inhereut slope

Impedance

+10 dBm to - 50 dBm
{10 dB step attenuator)
Continuously variable range: 0 to ~10 4B

3-digit LED display
Resolution: 0.1 dB

+0.5 dB/ 100 kitz to 13 MHz
The value of the sum ol the receiver and

transmitler.

75 02
Return Loss: »28 dB at --10 dBm
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Low BB frequency (55.6 kIHz or 27.8 kHz)
specification (Option) '

General Specifications

Group Delay

Inherent Stape

70 £1¢ Mlilz: 5 ns
tG + 10 MHz: 5 ns

Measuring Range

0 1o 400 ns

input and Ouiput
Connector

BNC or 8P connector

(iher lype of connector can be installed il
requested by the user: ¢z WECOS60A or
equivalent

Max. Sensitivity

2 ns/div.

Naoise

1 s, *1

Linearity

Inherent Slope

T +30MHz: 05 %
140 16 MBz: 5%

Measuring Range

¢ to 80 %

Max. Sensitivity

0.1 % div.

Power Supply

260 VA
Transmitler: 85 VA
Receiver: 175 VA

Voltages are availsble from 100V AC to
254 v AC, at the request of the user
Tolerance + 10 %

Noise

0.1 %*

Ambient temperature
(Rated range of nse)

0" to 50°C

* With deviation 100 kHz rns using average [unciion.

Dimensions
and Weight

Receiver; 17711 x 420W x 450D(mm), <18.5 kg
Transmitter: 133H x 426W x 450D{mm), <13.5 kg




p-p FM deviation
2

o = Gain slope x

Equivatent amplitude deviation due to gain slope: a (%)

or AM index: m ap (%}

CHART OF GROUP-DELAY

Appendix

MEASURING ERROR DUE TO AM-PM CONVERSION

7 ins)

Group-detay error:

10.0 g

5.0

24

7.0

10.0

7.0

3.0f

2.0¢

1.0

07§

o5}
0.4

0.3}

0.2

B
P 100 {%)

Gain slope —?— (%/Hz)
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Appendix

TABLE OF CONVERSION OF GROUP DELAY

Group-Delay 7 {ns}

AND DIFFERENTIAL PHASE

Do {degree) ns)
Y036 % tm (MHZ

7 Group-Delay
DR Differential Phase ;
tm: FM Modulation Frequency .

03 Bs o8 o7 17 T 710 20 30

Differential Phase Dp (degres)

o2 MHz
2.4 MHz

: 3.68 MHz
1443 MHz

: 5.6 MHz

: B.2 MHz

0 12.39 MHz




