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THE SIX MODELS of THE
MICROWAVE SYSTEM ANALYZER

— I¥
— 70 Mtz 70/140 MHz

—
BRE T
e

200 kkz Series (K type) ME453K MES3ISK
66.667 kHz, 200 kHz, 400 kHz,
2 MHz, 3.58 MH#, 4.43 MHz, 5.6 MHz,
8.2 MHz, 12.39 Miiz (MES38K)

277.778 kHz Series (L type) ME453L, MES3EL
92.593 kHz, 277.778 kHz, 555,556 KHz,
3.4 M#{z, 3.58 MHz, 4.43 MHz, 5.6 MHz,
8.2 MHz, 12,39 MHz (MES38L)

250 kHz Series (M type) ME4531G> MES38M
83.333 kHz, 250 kHz, 500 kifz, et

2.4 MHz, 3.58 MHz, 443 MHz, 5.6 MHz,
8.2 MHz, 12.39 MHz (MES38M)
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1 APPLICATIONS

Apptlication Characteristics Measured
The Microwave System Analyzer measures the charac- {1} Group delay characteristics
teristics of the IF and baseband of terrestrial radio refay (2) Linearity of modulator and demodulator
finks or satellite links, {3) Differertial phase characteristics
The Microwave System Analyzer can be used to measure {4} Differentiz] gain characteristics
FDM-FM links and the new digital microwave communica- {5) IF amplitude characteristics
tion links. (6) BB amplitude characteristics (option)
The Microwave System Analyzer is useful in link device (7) IF return loss | Optional return loss
adjustment, construction, maintenance, research and (8) BB return loss} bridges are necessary.

development applications. (9) Sensitivity of modulator and demodulator
(10} Frequency deviation
(11) AM to PM conversion coefficient

Composition (12} DC characteristic
The Microwave Systemt Analyzer includes two panels as {13} IF counter
shown below and accessories. (14) Power, gain and loss

Receiver

Transmitier

Front view
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Furnished Accessories

This equipment is supplied with the following accesso-

ries.

ACCESSORIES

Accessories Oty Remarks
Measuring cord 3 im
Power cord 2
Fuse 2
Operation manual 1
Service manual 1

Options (ordered separately)

1. OPTIONOI:
2. OPTIONO2:
3. OPTION 03:

4. OPTION 04:

5. OPTIONO3:

BE Amplitude Measurement Facility
X-¥ Recorder Qutput Facility
Sweep Frequency

One frequency from 18 to 100 He.
Receiver GP-IB

Direct plotting of CRT output
Additional BB frequency.

One additional specified frequency,
gither 55.6 kHz or 27 .8 kHz, is
installed.

Optional Accessories (ordered separately)
- 1, JF Return Loss Bridge MRS5A1
Bridge balance: =354 dB (45 to 190 MHz)
~ 2. BB Return Less Bridge MR43A
Bridge balance: 55 ¢B {100 kHz to 20 MHz)

3. Test Mobile

MB24A: Fixed horizontal type
MB23A: Tilt angle type

« 4. Carring Case

Aluminium coated hard case with caster
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Operation panel explanation

TRANSMITTER

lator output,

(i) | DEVIATION kiz ms

Used to set the FM deviation
when the TRANSMITTER MODE
key is in the IF position. The
deviation 13 displaved on the
panel.

dBm

12)] BE OUTPUT LEVEL

Sets the BB OUTPUT level when
the TRANSMITTER MODE key
is i the BB position or the BB
SWEEPER (4) switch is pushed.

{SWEE? 18 Hz)

Front Panel
No. Marking Explanation No. Marking Explanation
(1)| TRANSMITTER MODE | IF : . Pushed when measiring I (13)| BB« SWEEP OUTPUT/ | Selects composite signal of the BR
to ¥F o IF to BE, for an BB QUTPUT signal snd the sweep signal or the
IF  device, demodulator, BB signal only.
link, etc. =3
) @y SWEEP GUTPUT A voltage equal fo four times the
BB : Pushed when ineasuring value on the panel display set by
EB to IF and BB to BH, ADJUST @J is output for a
for a modulator, ink, etc. 10 ki or more toad when the
iFBAND : 70 MHz/140 MHz ;“%ESMIT?E%_MODE key is in
band select switch. © @ position.
(a)[ BB SWEEPER Pushed when measuring the ampli- (1 | BB SWEEPER The START knob is used to set
" tude characteristics of a BB FREQUENCY the lower fimit of the frequency
device, link including modulator/ sweep range .and the STOP knob
demodutator, etc. is used o set the upper Hmit.
(5| COARSE, FINE Used to set the IF ceater fre- @ SWEEP FREQUENCY | Switch for setting the sweep
quency when the TRANSMIT- frequency.
TER MODE key is in the IF | i7) | SWEEP REDUCTION | When this switch is ON, the car-
position. =4 : o
rier sweep width it reduced auto-
(6)| apjusT Set to SWEEP WIDTH =MHz matically by the modulation
when the TRANSMITTER MODE frequency so that SWEEP WIDTH
key I3 in the IF position. Set to = carrier sweep width + modula-
the BB + SWEEP OUTPUT tlon ffequ@ncyi
terminal sweep output voltage Where modulation frequency
(volts peak75 ) when the > 1 Miz.
TRANSMI?TER MODE key is in @ BB FREQUENCY Modulation  frequency  select
the BB position, switch
(7)| IFOUTPUTLEVEL | The level set on the OUTPUT 7 : .
19) | POWER Power switch,
4Bm, IF QUTPUT dial is outpait from this terminal. \\)
- (20) | AM-PM Used when measuring the AM to
JF SL.OPE ADJ Used when changing the slope of PM conversion factor, When this
the I¥ OUTPUT amplitude char- switch is pushed, AM is applied
acteristic. to the IF output signal and a
(9) AUX I¥ OUTPUT Provides —10 dBm fixed output modulation frequency from 200
at the same frequency as the IF to 278 ‘}d?z is selected. However,
QUTPUT signal. Used for IF the deviation must be s«?t ta ZOQ
RETURN LOSS measurement. kHz s when making this
measurement,
(0| CRYSTALOUTPUT | 70 Mz or 140 MHz cxystal ol (21)| LOW BB FREQUENCY | Used when measuring with 55.6

kHz BB {or 27.8 kHz}. When this
switch is pressed, BB FREQUEN-
CY @ is disabled. Morecver, the
sweep frequency aufomatically
becomes 18 Hz without regard
to the setting SWEEP FREQUEN-
ey @9

DEV ADJ

This knob adjusts the DEVIA-
TION (1) display.

www.valuetronics.com




TRANSMITTER

Operation panel explanation

Rear Panel

MNo. Marking

Explanation

Marking

Explanation

(3) | BB FREQ SELECT:

When this switch is set to INT,
the transmitter is operated by the
internal BR OSC selected with
BB FREQUENCY . When
this switch is set to EXT, the
transmitter can be operated by an
external oscillator. In the remote
moaitoring arrangement, comngct
the 8B QUT on the rear panel of
the receiver to EXT on the rear
panel of the transmitter.

EXT SWEL?P

When this s connected to an ex-

FREQUENCY ternal oscillator and the EXT of
switch @ is pushed, the trans-
mifter is operated by the exfernal
oscitlatar.

(29 FUSE Fuse holder.
@‘9 ACH*Y ae inlet.
@7 | sweep outPUr Output terminal for sweep signal

(Output level is approx. 1 Vp-p)

Note: [*}indicates that the option

is not squipped.
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Operation panel explanation

RECEIVER

1t Panel
FRONT PANEL Fro
No, Marking Explanation No. Marking Fxplanation
@ RECEIVER MODE IF :  Pushed when measuring IF @ RANGE AUTG . The CRT sonsitivity is

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

BB« Pushed when measuring BR
to BB or IF to BB, for a
demodulator, link, ete,

IFBRAND: JF
swritch.

band selact

adjusted automaticaily accord-

ing to the measwred waveform.

Iniedal setup is this state.
MANUAL: The CRT sensitivity

is changed with the Y1 and Y2
BANGE kevs

IF¥ LEVEL dBm.

[Hsplays the 20 to +10 dBm IF
inpat level, Flashes In case of
overrange and undesrange.

P-P (peak to peak)

Drisplays the deviation (slope} of
the meagured jmmepe on the CRT -
that is, it directly displays the
pesk-to-peak valus,

NORMLLR
(Normalizer)

tised for noise rejection and sub-
traction. When this key is pusked,
the measured image on the CRT
changes according to the function
as follows:

AVG (STOQ) (Average and stored):

{i) Approximately 2 sec after
the LED lights, averaging of
CRT image beging and noise
is rejected.

{ii) Approximately 2 sec after
the LED lights, the stored
memory s heid. If the
NORMEZR key is -pushed
again within 2 sec, the stored
memoery i held and it is
possible to shift to the next
function.

Y-8TQ (Y  input signal minus
stored signal):

For example, accurate measure-
ment with the inherent slope re-
moved can be performed by
storing the measurement system
inherent slope with the AVG
(8TO) function and taking mea-
surements with the Y-STO func-
tion.

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

This is used when the Y input
signal is noisy, It has the same
functions as Y-8T0, except for
improved measured image noise.

Cal

DEVIATION ;. The CAL key is
pushed to calibrate the devia-
tion  display  sfter  the
SPECTRUM kevy iz pushed and
zere carrier on the CRT is
confirmed. After calibralion,
set the CAL key to OFF.

Type

Modulation frequency

Deviation

K 200 kHz

348 kHz rms

L 217.778 kHe

477 k17 rms

M 250 kHz

438 kHz rms

LOCAL

RET LOSS : When the RET LOSS
key is pressed, a bridge i
connected to the MESMATCH
20 &R terminal. Then the CAL
key is pressed and 20 4B
appears on the Y1 LED and a
returm loss  measurement
system is calibrated.

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

See GGPIB operation manual.

BB LEVEL dBm
DEVIATION kHz rms

The ¥M deviation is displayed.
when the RECEIVING MODE

is in the IF position and the
BB input level is displayed when
the RECEIVING MODE is in
the BI position.

BB FREQUENCY Hz

The received modutation frequen-
¢y is indicated automatically by
an LED. When the delay DP
phase lock loop is not operating
normatly, the LED flashes.

www.valuetronics.com

FREQ SELECT

COUNTER : The CW IF signal
frequency and the center frequen-
cy of the swept IIf signal are
measured and displaved on LEDs
and the CRT. The sweep width of
the swept IF signal is also dis-
played on the CRT. )

MARKER : The frequency of the
sliding marker is displayed on
1EDs apd the CRT,




No. Marking

Explanation

No,

Marking

Explanation

MARKER

POSITION : Moves the marker
reference line up and down.

FREQUENCY :  Stiding side'
marker freguency controller,

SLIDE MARKER + MHz:
Skding side marker frequency.

CHECK (Polarity check) :
When this key is pushed, a half
of the marker frain at high
frequency is extinguished. In
the opposite case, change the
CRT X-phase by using . X
PHASE (19).

Y1, Y2

Key

Ttem

inits
RANGE

b-P

LINEARITY
DG,

Linearity

Differential Gain

- % DIV % P-P

DELAY

Group Delay
{modulation
frequency
< | MHz)

ns /[BIV ns P-P

P

Differential

phase

(modulation
frequency
= 1 MHz}

DEG /DIV | DEG PP

AMPL

Ampiitude
Response

dB /DIV dB p-P

RET LOSS

Return Loss

4B /DIV "
1AB/DIV

AM-PM

CAM to PM
Conversion
coefficient

°/dn °/dR P-P

DV

pc

DC input fevel

mV DIV -

SPECTRUM

Frequency - -

spectrum

POSITION : Moves the Y1 and
Y2 images up and down.

RANGE: QOperates when RANGE
(5) is in MANUAL mode.

XY RECORDER
OuUTPUT

A hard copy of the measured
image on the CRT can bé made
by connecting the rear panel X, ¥
QUTPUT terminals @ to an X-Y
recorder,

40 SEC, 20 8EC:
Pen speed select switch.

CAL: A spot appears at the
right top and left bottom
corners of the CRT scaleand a
signal corresponding to these
spots is simuitaneously output
from the XY output
ferminals, This output is used
to calibrate X-Y recorder
sensitivity and position,

MEAS : Set this switch to MEAS
when the calibration of X-Y
recorder is completed.

START, WRIYE :
Pushred to start a hard copy.
During the cperation of hard
copy, WRITE LED lights up.

X GAIN, Y GAIN :
Used to set the sensitivity of
XY recorder,

IF INPUT

Input  terinal  for IF  signal

measurement.

RETURN LOSS
INPUT

Used in TF band return loss
measurement. Receives a smail
amount of power from the IF
retarn loss bridge.

X SELECT

CRT horizontal
switch,

axis selector

IF: The X-axis is produced by
reproducing the X-axis com-
ponent from the swept IF
signal from the I INPUT
terminal.

BB : The X-axis is produced by
detecting the X-axis compo-
nent from the BB input signal,
At this time, the BB input
signal must contain a horizon-
tal signal,

EXT/LINE : Used to select an
external signal or ac line
signal, The desired signai is
selected with the rear panel
EXT/LINFE selector.

X PHASE

Herizontal phase adjuster,

X POSITION

Herizontal position adjuster,

BB INPUT

Input terminai for BB signal
measuzement.

X GAIN

Horizontal signal gain adjuster.

INTENSITY

CRT intensity adjuster.

DC INPUT

Input terminal for DC voltage

measurement.

PLOT

The measurement parameters and
result on the CRT are output
directly to the plotter/printer and
not through the controller.

X
When plotting was started by
setting this switch to ON and
stopped by pressing this switch
again, reset Plotter/Printer befors
the next restarting.

SCALE INTEN

Used when photographing the
CRT image. Varies the CRT
brightness, '

BLANKING

Switch for blanking the fly-back
lne. of the horizontal-axis sweep
of the CRT.

POWER

Power switch.

www.valuetronics.com
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REMOTE LOCAL

Fhis indicates control status RE-
MOTE or LOCAL. LOCAL is i
usitally. See GPIB operation ma-
nual.
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RECEIVER

1Y (10 8 (6) 5 4
Rear Panel
No. Marking Explanation No, Marking Explanation
(1) | TRACE ROTATION | Adjusis the horizontal axis . {(9) | CRTTRACE €HOP (chopping) : The Y1 and
Iz N ] ~ Y72 marker muititrace display
\3/ Fusk: Fuse holder. is chopped at high speed. Used
@ AC =+Y a¢ et in normal measurement.
@ X-Y RECORDER Used to output the meusured ALT {Alternate) : Switches the
QUTPUT image on the CRT to ap XY ;f(l a_nd Y2 ancivr;iarker at egch
recorder. The switches on ~aXis sweep. en measung
the front panel control this out- an 53?*5“1;?53’ sharp cl:iar.acter—
put. jstic, a clear measured image
is obtained, but if the sweep
(5) | MARKER SELECT INT : Normatly set in this state. frequency i low, the image
EXT : Used when dstecting the flickers.
marker with an  external 16 | PLL CUT FREQ HIGH: Set when the sweep
detecto‘r. (Phase locked loop cut frequency -is 20 Hz or higher.
SLIDE : Slide marker frequency’} The group defay detection
2 MHz COMB + SLIDE : A response i fast.
marker combining the 2 MHz
interval comb marker and LOW: Set _Whend the sw:rzp ?:
slide marker is output. quency is under 20 . e
N group defay detection response
@ EXT/LINE SELECT Effective when front panet X is slow, but the comect
SELECT @ is set to EXT/ measured value is obtained.
LINE. @ CHARACTER ON : The measurement para-
FXT : Used when an external meters and result ate alpha-
oscillator is used, pumerically displayed on the
. CRT.
LINE ; Used when the horizontal N
signal is synchronized with OFF : The measurement parame-
the ac line signal. ters and result are not display-
ed,
@ BR QUTPUT BB output terminal for remote @ 5B SELECT ok 278 B Hz : Set whe :
monitoring. Connects to BB et ; o : o
FREQ SELECT-EXT on the rear measuring &t 10‘; Bkafeq““‘ﬂ'
panel of the fransmitter. oy 55.6 kHz (or 27.8 kHaz).
¥ . MA. N alty set thi
THRESHOLD Filter switch o profect the dis- NORositiic;n ormally set (nis
EXTENSION eriminator when the IF signal P -
contains mush noise. @ GP-IB GP-IB connector
ON: Narrow bendpass fiter is ?LO’i“I‘l}R 8-bit paralle] interface connector.
ipserted in front of the dis- INTERFACE

criminator, ‘Therefore, the
modulation frequency must be
fess than 556 kHz.
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No.

Marking

Explanation

TALK ONLY OFF

ON

This is the GP-IB address settzble
state, The address is.set with the
GPIB ADDRIESS switches.

This instrument s 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.)

GPIB ADDRESS

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

PLOTTER SELECT

When. plotting directly at the
plotter without going through the
controller, this switch must be
seiected according to the kind of
plotter.

www.valuetronics.com
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MEASUREMENT GUIDE

{7) SCALE INTEN (Scale intensity)

When photographing the CRT screen, the scale can be made fia
appear clearly as shown below by setting the SCALE INTEN
switch to ON (pushed).

SCALE INTEN-OFF SCALE INTEN-ON

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

example

30 dB pp

.0 dB-..-._T

(9) SWEEP REDUCTION

See item @ of the operation panel explanation on page [Z].

When the modulation frequency (BB FREQUENCY) is above
I MHz, the carrier swesp width is reduced by this frequency.
(Howsver, the amplitude of the SWEEP + BB OUTPUT and SWELP
QUT 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.}

www.valuetronics.com

(10) X PHASFE and X SELECT

See item @ of the operation panei explanation on page {—_—]
When BB and EXT/LINE are selected, a variable phase width of
360° or more is obtained. However, when IF is sclected, the
horizontal phases are almost matched and the X PHASE variable
width is smail.

(11) SWEEP OUTPUT

Seeiter (14) of the operation panel explanation on page [zl
When the load is 10 kil or greater, the voltage output to the,
Ioad is four times the value indicated on the panel.

For example, when

SWEEP QUTBUT Vp/755
3.00 ppev

the output voltage becomes

12 V peak to load: pp: 24V

{12} FM DPEVIATION

Transmitter aceuracy:
Receiver accuracy:

within +10%
within x10%

(High accuracy measurement by the Receiver is possible by
performing the CALIBLATION described on page and 2

DEV ADJ

This is used to set the TRANSMITTER FM DEVIATION
displayed value 1o the RECEIVER measured value. Setting
range is approximately %10 %,
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BACK CHECKS) CONFIRMATION

IF LEVEL

if the difference between the IF QUTPUT LEVEL and IF
INPUT LEV¥} is less than 0.6 dB, IF LEVEL is normal

IF AMPLITUDE

(2) Y1 selectors AMPL
¥72 selectors OFL

OF NORMAL CONDITIONS

BB to BB (cennect the BB QUTPUT to the BB INPUT directly}

If the itern key- LEDs lght, push these keys again. The
LEDs turn off and these function enters the OFF state.

(b) Confirmation:

The slope should be less than +9.05 4B/
78 £25 MHz, +0.2 dB/140 £56 MHz.

Note; SLOPE ADJ is used for compensation of the cable

characteristics.

GROUP DELAY & LINEARITY

(a} (Transmitter)
BB FREC:

(b) {Fransmitter)
DEVIATION:

{c} Y1 selectors:

{d) Confirmation:

{&} Y2 selectors:
{f) Confirmation:

Set as follows.

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

200 kHz rms.

DBELAY/DP.

The slope of the trace should be less
than 0.5 ns/70 £25 MHz,

1 ns/140 250 Mz,

LINEARITY/DG.

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

Differential Phase & Differential Gain

{a) (Frangmnitter)
BB FREQ:

(b) (Transmitter)
DEVIATION:

{c) Y1 selectors:

(@) Confirmation:

(e) Y2 selectors:

(fy Confirmation:

IF counter

Set to 5.6 MHz

500 kHz rms.

DELAY/DP.

The siope should be less than
0.5°/70 +(25-BB FREQ) MHz,
0.8°/140 =(50-BB FREQ) Mliz.
LINEARITY/DG, -

The slope should be fess than 0.4%/
7G +(25-BB FREQ) MHz,

0.6 %/140 (50—BB FREQ) MHz.

(a) Connect the CRYTAL QUTPUT to the IF INPUT dimctiy.

{b) FREQSELECT (2 :

(¢} Confirmation:

COUNTER

The FREQUENCY measured value is
within 70 MHz 10 kIfz or 140 MHz
£20 kHz.

www.valuetronics.com

. Set the controls as follows:

TRANSMITTER:
(1) TRANSMITTER MODE BB,

(2) (OUTPUTSELECT)  BBOUT =
() BBOUTPUTLEVEL  0dBm.
dBm
(4) SWEEP OUTPUT zeto.
(&) rowssrrEQUENCY OFF K

@ BB FREQUENCY Push the keys in sequence, after

RECEIVER settings.

RECE{VER:
(7)  RECEIVER MODE BE.

(8) BB LEVELdBm Read the tevel.

BB LEVEL
If the difference between BB QUTPUT level and BB LEVEL is
less than 0.6 dB, BB level is normal.

Qther BB to BB characteristics
If the IF to 1F characteristics are normal, BB to BB measure-
ment facilities are nermal.




General measurements

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

OUTPUT
Object being
measured
INPUT
< :] Presetting the REAR PANEL
Set the controls as follows:
TRANSMITTER:
(1) TRANSMITTER MODE
{F BAND Required IF band., {70 MHz or 140 MHz)
BE, IF 1F.
iIF CENTER FREQ Required center frequency.
SWEEP FREQUENCY LINE,
SWEEP WIDTH iMHz Reguired sweep width.
SWEEP REDUCTION Push AUTO - i the automatic sweep reduction
function is required.
LOW BB FREQUENCY OFF B
BB FREQUENCY Hz Requized moduiation 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).

©® ® Q& ©WOLE

DEVIATION kHz rms 200 xHz rms for Delay measurement, 500 kHz rms
for DG and DP measurements.
IF QUTPUT LEVEL dBm Level specified by application.
RECEIVER
{13}  RECEIVER MODE
IF BAND Required band. {70 MHz or 140 MHz)
BB, IF HS
D) RANGE AUTO.
(17 FREQSELECT MARKER, FREQUENCY : Set the frequency to

observing band width.

X SELECT IF.

®®

X PHASE, BLANKING Adjust the knob {o coincile the tracing marker pulse
with the retracing marker puise while the BLANKING
switch is OFF. After adjusting, set the BLANKING
switch to ON.

®

Measurements Push the Y1, ¥ measuring item keys,
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IF TO IF

(1) Group Delay Measarement

{a) Y1 keys DELAY/DE.

() Confim that modulation frequency is less than 1 MHz
and deviation is about 200 kHz rms.

{(c} Scale sensitivity is displayed in ns/DIV.

(2} IF Amplitude Measurement
(a) Y1 keys AMPL.,
{b) Caution: To messure characteristics with steep slape,
lower FM deviation or set it to zero.
(c) Scale sensitivity is displayed in dB/DIV.
Note: Detected amplitude signal is dewcoupled to CRT in
the 1 dB/DIV and 2 dB/DIV scale sensitivities.

(3) Differential Phase Measarement

(a} Y1 keys DELAY/DP,

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

kHz mms.
Note: To convert to delay thne, use the equation below:
r (ns) = DP (degree)

0.36 x fm (MHz)

Table of conversion of group delay and the differen-
tial phase calculated through the equation above
is shown in Appendix [75].

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

www.valuetronics.com

General Measurement

{(4) Differential Gain Measurement

(a) Y1 keys LINEARITY/DG.

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

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

{5} Dual Trace Display

(a) Key in the two measurement items to be simuitaneous-
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

QUTPUT
[133]

Link included modulation

INPUT
(BB + SWEEP)
<:[ Presetting the REAR PANEL
. Set the control as follows:
TRANSMITYER:
(i) TRANSMITTER MODE BB.
()  SWEEP FREQUENCY LiNE.
{5) LOWBBFREQUENCY orr &
@ SWEEP OUTPUT Vp/75 Set the voltage using the following squation.
. : o P
Volts peak = §_me;§&1 (HzP-P) X
test tone level of test point (Vims/750)

test tone deviation of test peint (Hz rms)

1t is convenient fo set the voltage by IF sweep width.

@ BB FREQUENCY Required modulation frequency. For Linearity and
Petay measurement, set the BB frequency to less than
1 MHz, for DG and DP measurement, set the BB
frequency to mmore than 1 MEz (<8.2 MHz),

@ BR QUTPUT LEVEL dBm. Set Jevel corresponds to FM deviation 200 kHz rms
for Linearity and Delay measurement, or M deviation
500 k¥Hz rms for DG and DP measurement,

(7)  (OUTPUT SELECT) BB+ SWEEP GUTPUT B
RECEIVER
RECEIVER MODE

[F BAND Required band.

BB, IF iF

(3) RANGE AUTO.

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

) XSELECT IF.

(i) X PHASE, BLANKING Adjust the knob to coincide the tracing marker pulse

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

Measurements Push the Y1, ¥2 measuring ftem keys.

®
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modulator, and so forth)

{1) Group Delay Measnrement

{a) Y1 keys DELAY/DP.

(b} Confirm that modulation frequency is less than 1 MHz
and deviation is about 200 kidz rms.

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

(2} Linearity Measurement

{a} Y1 keys LINEARITY/DG.

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

{cy Scale sensitivity is displaved in %/DIV.

(3} IF Amplitude Measarement
(a) Y1 keys AMPL.
{(b) Cauticn: To measure characteristics with steep slope,
lower FM deviation or set it fo zero.
(c} Scale sensitivity is displayed in dB/DIV.
Mote: Detected amplitude signal is de-coupled to the CRT
in the 1 dB/DIV and 2 dB/DIV scale sensitivities.

www.valuetronics.com

BB TO IF

General measurements

(4) 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
Ims.

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

DP (degree) -

T = G (MED)

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

(5) Differential Gain Measurement-

(8) Y1 keys LINEARITY/DG.

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

(¢} Scale, sensitivity is displayed in %/DIV.

{6} Pual Trace Display

{a} Key in the two measurement items o be simultaneous-
ly measured at Y1 and Y2.

{b) Dusl 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 measuzement of

retum 0ss, see paragraph .




General measurements

IF TO BB (Demodulator, link included

L -

Note:
far-end

IF QUTPUT

measurement
k {auxiliary)

QUTPUT

(BB)

Link included
demodulator

INPUT
(E)

Presetiing the REAR PANEL
set the controls as follows:

Note: I.oop measurement

@

TRANSMITTER:

O

Pe ©EG

)

{9) 1 QUTPUT LEVEL dBm
RECEIVER:
RECEIVER MODE
RANGE

@0 06

&)

TRANSMITTER MODE
IF BAND
BE, IF

IF CENTER FREQ

SWEEP FREQUENCY

SWEELP WIDTH £MHz

SWEEP REDUCTICN

LOW BB FREQUENCY
BB FREQUENCY Hz

DEVIATION k#Hz rms

FREQSELECT

X SELECT

X PHASE, BLANKING

Measurements

Required IF band. (70 MHz or 140 MHz)
IE.

Reguired center frequency.

LINE.

Required sweep width.

Push AUTO s i the automatic sweep reduction
function is required.

OFf §
Reguired moduiation frequency. For Delay measure-

ment, set the BB frequency fo less than 1 MHz, for
DG and DP measurements, set the BB frequency more

‘than i MHz (8.2 MHz).

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

{evel specified by application.

BB.
AUTO.

MARKER, FREQUENCY : Set the frequency to
observing bandwidth,

IF. (Refer {o note 1)

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

Push Y1, Y2 measuring keys.

Do not select the AMPL and RET. 1.OSS keys.

(If BB SWEFEPER option 01 is installed, osciliation of
the X axis on the CRT wili stop.}
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demodulator, and so forth) IF TO BB

Note I: For end to end measurement, horizontal-axis
signal and frequency marker can be cbtained by
supplying the signal branched from the IF section
of the object being measured to the IF INPUT
connectoz, If this branching s difficult, set the
X SELECT to BB. However, in this case, the BB
INPUT input signal must include the sweep fre-
guency component.

{1} Group Delay Measurement

{ay Y1 keys DELAY/DP,

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

{c) Scale sensitivity is displeyed in ns/DIV.

(2) Linearity Measurement

{2} Y1keys LINDARITY/DG.

(b) Confinm that modulation. frequency is less then | Miiz
and deviation is about 200 kHz mms.

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

(3) Differential Phase Measurement

(#) Y1 keys DELAY/DP,

{b} Confirm that modulation frequency is more than 1
Mz (<8.2 MHz), and I'M deviation is about 500 kHz
ms.

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

www.valuetronics.com

General measurements

DP {degree)

T (ns) = 0.36 x fm {MHz)

A conversion table for group delay and the differen-
tial phase caleulated with the sbove suation is
given in Appendix .

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

{(4) Differential Gain Measurement

(a} Y1 keys LINEARITY/DG.

(b} Confirm that moduistion frequency is more than I
MHz (8.2 MHz), and FM deviation is sbout 500 kHz
ms,

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

{5) Dual Trace Display

{a) Key in the two measurement items fo be simulianeous-
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 20 For dual trace display including measurement of

return loss, see paragraph .




General measurements

10

BB TO BB (Link included modulator

8 <4

and

Note 1 IF OUTPUT

{auxiliary)

8B OUTPUT

Link included

BB INPUT
(BB + SWEEP)

Presetting the REAR PANEL

Set the controls as follows:

modulator/ dernodulator

TRANSMITTER:

@

© ©

=
et

®©®

® ©®

TRANSMITTER MODE
BB, IF
SWEEP FREQUENCY
LOW BB FREQUENCY
SWELP QUTPUT Vp/T50

BB FREQUENCY

BB OUTPUT LEVEL dBm

(OUTPUT SELECT}

CEIVER:

RECEIVER MODE
RANGE

FREQ SELECT

X SELECT

X PHASE, BLANKING

Meassurements

BB.

[LINE.

OFF B

Sot the voltage using the following equation.
Volts peak = W@m x

test tone level of test point (Vrms/75 Q)
test tone deviation of test point (Hz rms)

It i convenient to confirm the IF band sweep width
with markers.

Require¢ modulation frequency. For Linearity and

‘Delay measurement, set the BB frequency to less than

1 MHz, for DG and DP measurement, set the BB

frequency to more than 1 MIlz {£8.2 MHz).

Set leve! corresponds 1o FM deviation 200 kHz rms
for Linearity and Delay measurement, or FM deviation
500 kHz rms for DG and DP measurement,

BB + SWEEP OUTPUT B

BE.
AUTO.

MARKER, FREQUENCY : Set the frequency to
observing bandwidth.

IF. (Refer to Note 1).

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

Push Y1, Y2 measuring Keys.

Do not select the AMPL and RET. LOSS keys.

(if BB SWEEPER option Ol is instatied, oscilation of
he ¥ axis on the CRT will stop.)
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General measurements

demodulator, and so forth) BB TO BB 10

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

B
(a)
(b)

()
(2)
(a)
)
(¢}
(3

(2)
(b)

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

Group Belay Measurement

Y1 keys DELAY/DP,

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

Scale sensitivity is displaved in ns/DIV.

Linearity Messurement

Y1 keys LINEARITY/DG.

Confirm that modulation frequency is less than 1 MHz
and deviation is about 200 kIiz rms.

Scale sensitivity is displayed in %/DIV.

Differential Phase Measurement

Y1 keys DELAY/DP.

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

www.valuetronics.com

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

__ DP (degree)
0.36 x fm {MHz)

A conversion table fro group delay and the differen-
tial phase calcutated using the above equation is
given in Appendix [2].

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

7 {ns) =

{(4) Differential Gain Measurement

(ay YI keys LINEARITY/DG.

(b) Confinm that modulaton frequency is more than 1
MHz (8.2 MHz), and FM deviation is about 500 kiz
ms.

{c} Scale sensitivity is displayed in %/DIV.

(5) Dual Trace Display

{2} Key in the two measurement items to be simultaneous-
y measured at Y1 znd 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 2: For dual trace display including measurement of

return loss, see Paragraph [131.




General measurements

11 MODULATOR SENSITIVITY

IF OUTPUT
Modulator
BB INPUT
<:] Presetting the REAR PANEL
Set the controls as follows:
TRANSMITTER:
(1) TRANSMITTER MODE BE.
() LOW BB FREQUENCY OFF &
(3) (ouTPUT SELECT) BR OUTPUT
{(4) BB OUTPUT LEVEL dbm: 50 dBm.
@ BB FREQUENCY Hz iﬁtzype - 200 kHz, L type — 278 kHz, M type — 250
RECEIVER:
(6) RECEIVER MODE
IF BAND Required band.
BB, IF IF,
(1) Y2keys SPECTRUM.
X SELECT IF.
BLANKING ON.
Deviation meter calibration
@ BB OQUTPUT LEVEL dBm Start at —50 dBm and slowly raise the. level. Stop
when the spectrum image on CRT screen reaches first
carrier zerp. Refer to the following figure.
@ CAL Push this key twice.
@ DEVIATION kHz rms CAL The deviation meter is calibrafed with the CAlL key
ty;;e — 340 kHz 1ms, §, type — 472 kHz rms, M type
- 425 kHz rms.

Measurement (1); At this time, read the BB OuUTPUT LEVEL @
X dBm and DEVIATION (1) .

DEVIATION (kHz 1ms)
X (dBm)

Modulator sensitivity =

Measurement (2): Set BB OUTPUT LEVEL (4) to test tons
level, and read DEVIATION m .

The first cazrrier zero
X Modulator sensitivity = D’;E, gl‘;igﬁvgf?&?;)
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General measurement

FREQUENCY DEVIATION

Signal being measured

Connection for deviation
meter calibration

Pregetting the REAR PANEL
Set the controls as follows:

@

CIOIONDIC)

@O GO

(1) Calibrate the DEVIATION meter. Connect IF QUTPUT to IF INPUT By cable,
TRANSMITTER:

TRANSMITTER MODE

IF BAND
BB, I¥

iF CENTER FREQ
SWEEP WIDTH #MHz
LOW BB FREQUENCY

BB FREQUENCY
DEVIATION kHz rms

RECEIVER

RECEIVER MODE

IF BAND
BB, IF

Y2 keys
X SELECT
BLANKING

DEVIATION dial of
TRANSMITTER

CAL

DEVIATION kHz rms CAL

(2) Measurement, Input the unknown deviation signal to the IF INPUT terminal,
Deviation is directly displayed on the panel @ .

Reguired band.
IF.

70 MHz or 140 MHz.
Zero,

OFF §
¥ type — 200 kHz, L type ~ 278 kM2, Mtype — 250 kHz.

Set the deviation to K type — 340 kHz, L type — 472 kHz rms
and M type — 425 kHz ms.

Required band.
IF.

SPECTRUM.
IF.
QON.

Readjust the DEVIATION kHz rms dial of the TRANSMITTER
to get the first carrier zero specirum on the URT screen.

Push this key twice.
The deviation meter is calibrated with the CAL key (2.

Note: Measurement accuracy @

Measurement accuracy  (2)

Measurement accuracy @

www.valuetronics.com

When modulation frequencies are 200 kHz, 278 kHz or 250 ¥z and
BB FREQUENCY Hz LED {4 is lit, the error s exceedingly small.

When BB FREQUENCY Hz LEP @ except 200 XMz, 278 kHz or
250 kHz is 1if, the error is less than 10 %,

Pay attention to the accuracy In the deviation measuremeni of the
other medalation frequencies (80 kHz S fm < 8.2 MHz) which are not
built in this equipment, because error is not o high in this case.
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General measurements

13

5l <

DEMODULATOR SENSITIVITY

BB GUTPUT
Demodulator
iF INPUT
Presetting the REAR PANEL
Set the controls as follows:
{1} Calibrate the DEVIATION of TRAMNSMITTER a5 follows,
TRANSMITTER:
(I} TRANSMITTER MODE
iF BAND Required band, {70 MHz or 140 MHz)
BE, I ir,
IF CENTER FREQ 70 MHz 140 MHz.
SWEEP WIDTH tMHz Zero.
() LOW BB FREQUENCY OFF §
(3) BB FREQUENCY K type - 200 kHe, L type-- 278 kilz, M type — 250 kilz.
@) DEVIATION kHz rms Sct the deviation to K type - 340 KHz rms, L type — 472 kHy s
and M type - 425 kiz rms. :
RECEFIVEA:
(7) RECEIVER MODE
IF BAND Required band.”
" BB, Il iF,
(8)  Y2keys SPECTRUM.
(&) XSELECT IF.
BLANKING ON.
@E DEVIATION dial of Readjust the DEVIATION kHz rms dial of the TRANSMITTER to
TRANSMITTER ge the first carrier zero spectrum on CRT screen.
a3 caL Push this key twice,

3}
{a)
(b)
{c)
(d)

DEVIATION kHz ms CAL  The deviation meter is calibrated with the CAL key (2 -

Measgrement A

Read DEVIATION (13 ........ e X Hz rms.
Push RECEIVER MODE (7). .. ... .. ..... BB.
Read INPUT LEVEL dBm (9. - .. ..o ou .. Y dBm.
Catculate the demodulator sensitivity with the following equation.
Creieivipy = BB level Y {dBm)
Demodulator Sensitivity Deviatlon % Mz tms Tz s
Measurement B

Set the DEVIATION @ 10 test fone deviation {ex. 140 kHz rms or 200 klz rms).
Push RECEIVER MODE (). . .. .- .. ... BB,

Read INPUT LEVEL dBm @ ............ Y dBm.

Calculate the demodulator sensitivity with the following equation.

BB level (dBm)
Test tone deviation (Hz rms)

Demodulator Sensitivity =
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General measurements

FREQUENCY ADJUSTMENT

14

(Center Frequency of Modulator and IF signal)

Mote 1:

Note 2;

Adjust the center
frequency to
70 MHz or 140 MHz

IF OUTPUT

Modulator
or link
RECEIVER:
(1) RECEIVER MODE
IF BAND Required band.

() Y2keys : SPECTRUM,

G) MARKER SLIDE. 70 MHz/140 MHz Marker appears.

(a) XspLEcT IF.

(5)  BLANKING ON,

1460 Wiz, o3 shown below,

is adjusted correcily

@) Adjust the Center frequency controlier of the object being measured to 70 MHz or

Spectrum Spectrum
Marker Marker
70 MHz or 140 MHz Marker 70 MHz or 140 MHz Marker
Before adjustment The frequency of the object being measured

When the IF INPUT signal is not 70 £0.7 MHz, use the sdide marker and read the frequency as

follows:

0 Align the positions of the spectrum and the side marker with the MARKER FREQUENCY
controllez.

o Read the slide marker frequency on the LED display st this time.

o Obtain the input signa} frequency from the center marker frequency fo (70 Milz or 140 MHz)
and the slide marker frequency f2 as follows:

Tum the MARKER FREGQUENCY confroller connterclockwise:

{a) ¥ the marker waveform on the CRT moves from left to right: Enput frequency = fo — fs.

(b} If the marker waveform on the CRT moves from right to left: {nput frequency = fo + fs.

The usage range is correct if the slide marker frequency shiown on the LED display increases when
the frequency controller s turned clockwise. If the frequency decreases, continue turning the
frequency controller clockwise until zero frequeacy is passed. This will result in the correct posi-
tion,
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General measurements

15

IF RETURN LOSS — CRT sensitivity 1 dB/div

{1} Calibration

[#3]
Measurement

I OUTPUT

¥ . - Device being

@ measured

¥ INPUT

IF RETURN 1LGSE

BRIDGE

- Connection {or follow-up AFC

@j <r'_":] Presetting the REAR PANEL

Set the controls as follows:

(1) Calibration of RETURN Loess indicator,
TRANSMITTER:

©

@
©)]
(@)

FaY
k)

R

SISIOIS)

RECEIVIR:

@

e BOReS

ey

{2} Measurement

©

TRANSMITTER MODBE
Y BAND Required band.
BB, IF 17,
IF CENTER FREQ 70 MHz or 140 MH=.
SWEEY WIDTH Required bandwidth,
SWEEP FREQUENCY LINE.
SWEEP REDUCTION OFF. 8
LOW BB FREQUENCY OFF. B
BB FREQUENCY Hz Less than I MHz } These setting sre not needed theoretically,
BEVIATION kHz rms 200 kEz rms of less but are «ffective for eceiver stability,

IF QUTPUT LEVEL dBm +1G dBm.

Connect the X terminal of the REFURN LOSS BRIDGE to MISSMATCH 20 4B terminal for cali-
bration.

RECEIVER MODE

I BAND Required band the same as TRANSMITTER.
BB, IF I,
RANGE AUTO.
Y1 keys RET LOSS, IF
FREQ SELECT MARKER, FREQUENCY: Set the required band,
X SELECT IF,
X PHASE, BLANKING Adiust the knob to coincide the tracing marker image with the re-

tracing marker image white the BLANKING switch is OFF, After
adjusting. set the BLANKING switch to ON.

CAL Push this key twice. The valibration factor 20 dB is displayed on Y1
panel display.
POSITION Adiust the 20 dB return loss image on CRT fo the center of the Y

axis scale as shown below.

20 B Return Loss 25 4B

: 7 Markers
Calibration of Return Loss image

Connect the X terminal of the REFURN LOSS BRIDGE to the device being measured.
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General measurements

15

IF RETURN LOSS

Measurement Example

l RANGE — AUTO I

25 dB 1 dR/DIV When RANGE (1) is set to AUTD,
the center value of the scale is displaved

on the Y1 panel display automatically
by measuring resuls,

The marker frogquency
sef to =30 MHz, Fig. A

RAMGE — MANI

Whea RANGE (I3 is set fo
MANUAL, the center value of the scale
30 4B 1dB/DIY | and the displayed ceater value on the
Y1 panel dispiay. Can be changed by the
RANGE RANGE keys as shown in Fig. B,

i
™~

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

Y2 keys — Required items except
SPECTRUM. In this measurement, pay
e attention {o set BB FREQ and DEVIA-

et IF OUTPUT TION refer to IF-IF measurement,
IF RETURN T Device under
LOSS BRIDGE fest The output fevel
should be more
IF INPUT than ~20 dBm.

g vR0 dBm

apprax, -6 dBm

Changing the 20 dB calibration factor
If u standard terminater which has a severe value is prepared for use instead of the built-in 20 dB mismatch, the factor can be changed as

follows:

iy Connect the ¥ terminal of the IF RETURN LOSS BRIDGE to the standard value terminater.

() CAL (1)) - Push. The LED is lit.
(i) Adjust the numerical value of the Y1 panel display to the standard value using the RANGE keys .

(ivy CAL @ -~ Push. The LED is extinguished.

(v} Measurement — Connect the X terminal of the IF¥ RETURN LOSS BRIDGE to the device being measured.
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General measurements

IF RETURN LOSS — CRT sensitivity b dB/div

16

(1) Calibration
N\
1 {2)
3 | Measurement o
GUTPUT Device
j s | DB
@ measured
iF INPUT
IF RETURN LOSS

BRIDGE

Coanection for follow-up AFC

5 ; <: Preseiting the REAR PANEL

Set the controls as follows:

{1) Setting of TRANSMITTER: Same as measurement using CRT 1 dB/div.
{2y RECEIVER:
() RECEIVER MODE

IF BAND Required band the same as TRANSMITTER.
BB, IF IF

() RANGE MANUAL

&) ¥2kevs RET LOSS

Y1 m keys Pressed repeatedly untit Y1 LED display-becomes 3 AR/ div.
) {'The step after Roturn Loss 13 dB is 5 dBfdiv.)
There are the following two methods of returaing to the !
dB/div range:

Method 1:  RANGE (3) AUTO
Method2: Pusn ¥i [A} keys

FREQ SPLECT MARKER, FREQUENCY: Set the reguired band.
X SERECT iF.

Qe

X PHASE, BLANKING Adjust the knob to coincide the tracing marker image with the
retracing merker hoage while the BLANKING swiich i OFF.
After adjustng, set the BLANKING switch to ON.

®

POSITION Adjust the 20 dB retun loss image on CRT to the second line
of the Y axis scale as shown below.

20 4B Return Loss 20 48

2 A Markeis

Calibration of Return Loss image
(3) Measurement ’

Conmect the X terminal of the RETURN LOSS BRIDGE to the device being measured.
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General measuréments

Simultanecus measurement of |F return loss and BB delay

(or BB linearity)

DEMODULATGR
IF GUTPUT
X 1% BB
“ [Approw. | INPUT OUTPUT
~6dBm
H104Bm | e eyt
iF RETURN LOSS Device being measured
BRIDGE

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

5 dB/div.

RECEIVER

() RECEIVER MODE
(2) ¥ikeys

@ Y72 keys

BB

RET. LOSS, IF¥

(When Y1 RET. LOSS i3 pressed onve when RECEIVER
MODE @ is BB, RET. LOSS-BB is set. When it is pressed
again, RET. LOSS-IF is set.

Linearity or Delay
{Rofer to page {97 1¥F to BB measurement, and set the trans-
mitter BB FREQ, DEVIATION,)

www.valuetronics.com
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General measuremends

17 BB RETURN LOSS

[ ———
8B OUTPUT '
BB RETURN o oo e | Dlevice being
LOSS BRIDGE measured
BE INPUT {2) measyrement
1
f £ } < ! Presetting the REAR PANEL
- Set the controls as follows:
(1} Poinl-by-point measurement.
TRANSMITTER:
() TRANSMITTER MODE BE.
Z) LOW BB FREQUENCY orF B
@ (OUTPUT SELECT) BB QUTPUT .
(4) BB OUTPUT LEVEL dBm +16 dBm.
(5) BBFREQUENCY Desired frequency.
RECEIVER:
(6) RECEIVER MODE BE.
Measurement
@  Connect the X terminal of the BB RETURN LOSS BRIDGE to MISMATCH 20 dB (7).
{if) Read the BB LEVEL dBm .. ... X dBm.
(iii) Connect the X terminai of the BB RETURN LOSS BRIDGE io the device being
measured.
{iv] Readthe BB LEVEL dBm..... Y dBm.

(v} Calculation
Return Logs = X ¥ + 20 (&)

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

TRANSMITTER:
(7 BB swEEPER Push.
{(2) LOWBBFREQUENCY OFr B
(3) BB OUTPUT SELECT BB,
(£) BB OUTPUT LEVEL dBm +5 dBm
BB SWEEPER FREQUENCY After setting the RECEIVER controls, adjust the

START, STOP knob while observing the Marker line

on the CRT.
RECEIVER;
(9) RECEIVER MODE BB.
10y RANGE AUTO.
(D Y1keys RET LOSS.—BB
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General measarements

BB RETURN LOSS | 17

(D MARKER SLIDE or 2 MHz COMB + SLIDE. (Do not use these
markers, other markers appear as in the following
Fig. A).
(i} Coanect the X terminal of the BE RETURN LOSS BRIDGE to MISMATCH 10 dB
terminal .
@ CAL Push the key twice. Calibration factor 20 dB &
displaved on Y2 panel indicator.
@ POSITION Shift the 20 dB return loss image on the CRT to the

center of the Y axis scale as in the following Fig. A.

20 dB 1 dB/DIV

Fig. A

Measureiment
Connect the X terminal of BB RETURN LOSS BRIDGE te the device being measured.

Measurement Example

RANGE - AUTO

22dB 1 dB/DIV When RANGE (0} is set to AUTO,

the center value of the scale is dispiayed
{ © on Y1 panel automatically by measuring

reseit,

lRANGE — MANUIAL
26 4B 1 dBDIV When  RANGE is set to
MANUAL, the center value of the scale
RANGE and the displayed center value on the
w————-i ANGE ¥1 panel can be changed by the RANGE
kevs as in Fig. C.

freguency Markers:  Marker frequency is shown as follows.
100kHz 300kHz 1MHz 3MHz 10MHz
A A A

60kHz 15MHz
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General measurements

18 BB TO BB AMPLITUDE RESPONSE (Swept method)

)

BB QUTPUT

Device being measured

: I BB INPUT
& v )
..... \ S
A
5 ®
5 i < l Presetting the REAR PANEL

Set the controls as follows:

TRANSMITTER:

(1) BB SWEEPLR push.

(2)  LOW BB FREQUINCY OFF B

(3) (OUTPUT SELECT) BB OUTPUT ..

(4)  BBOUTPUT LEVEL dBm Reguired fevel.

6_) BB SWEEPER TREQUENCY Adjust the START, STOF knob while observing the
Marker tine on the CRT after setting the RECEIVER
coritrols.

RECEIVER:

(6} RECEIVER MODE BE.

() rance AUTO.

(8) FREQSELECT MARKER.

@ ¥1or Y2 keys AMPL.

Measurement,
Measurement Example
1.0 dB/DIV RANGE an be et to MANUAL to
change the Y axis sensitivity, when the

seasitivity it not suitable for measure.
ment,

Note: Marker frequencies
100kHz 300kHz lN!I\Hz 3MHz j0MHz
A A

60kHz 15MHz

Note: If the amplitude characteristic of the device being measured is larger than about 15 dB,
the X axis and the markers cannot be regenerated on the CRT. In this case, the swept
band should be narrowed by START and STOP knobs.
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General measurements

DC CHARACTERISTIC
(ex. S curve of demodulator)

O 6 G
@ Presetting the REAR PANEL

19

Connegtion
for markers

Set the controls as follows {ex, S curve characteristic of demaoduiater):

ex, Demodulator

{F INPUT

O

@

@
©
®)
@)

TRANSMITTER:

TRANSMITTER MODL
I¥ BAND
BB IF

IF CENTER FREG

SWEEP FREGUENCY

SWELP WIDTH

SWEEP REDUCTION

LOW BB FREQUENCY

BE FREQUENCY

DEVIATION

IF.QUTPUT LEVEL dBm

RECEIVER:

Y7 keys

RANGE

Required band.
iF.
743 MHz or 140 MHz.

LINE.

Required sweep width.

GFF B.
OrT B,

Less thar 1 MHz These settings are not needed

theoretically, but are effective
200 kHz rms or less | for Receiver stability.

Required Jevel.

DC.

MANUAL.

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

X SELECT

X PHASE, BLANKING

Measurement.

I oy EXT/LINE.

. Adjugt the knob to coincide the 1racing image with the

re-tracing image while the BLANKING switch is OFF,
After adjustment, push the BLANKING switch ON,
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General measurement

AM-PM CONVERSION COEFFICIENT

—AM METHOD—

Presetting the REAR PANEL
Set the controls as follews:

AM-PM conversion value.

(1) Connection for adjusting the minimum residual

12) Measwroment

S / OUTPUT

INPUT

Ol ect being measured

®

SRCACIOC)

@
®

®

Sl

@

TRANSMITTER MOBE

IF BAND
BB, IF

IF CENTER FREQ
SWEEP FREQUENCY
SWEEP WIDTH +MHz
LOW BB FREQUENCY
AM-PM

DEVIATION kIz rms

{F OUTPUT LEVEL dBm

RECEIVER:

RECEIVER MODE

IF BAND
BB, IF

RANGE

Y1 keys
FREQSELECT

X SELECT

X PHASE BLANKING

AM-PM ADJ

(2) Measurement,
Cennect IF OUTPUT and IF INPUT fo the device being measured.
IF OUTPUT LEVEL dBm

(1) Calibration —Minimize the residual AM-PM conversion value.
Connect IF QUTPUT tezminais to IF INPLT terminal directly.
TRANSMITTER:

Required band. (70 MHz or 140 MHz)
ir.

70 MHz or 140 MHz.

LIKE.

Required sweep width.

OFF §

Push,
(i) IF QUTPUT signal is AM and FM modulated,
(i} The modulation frequencies are K type — 200 kHz, L
type — 278 kHz, M type — 250 kHz.
(iii} The AM modulation frequencies are a little larger (300
Hz} than FM modulation frequencies.

Set the DEVIATION display of Receiver to 200 kHz rms
(within 190 to 209 kHz)

Required levet (—20 4Bm to +10 dBm)

Required band the same as TRANSMITTER.
IF.

AUTO,

AM-PM,

MARKER,

© IR

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

Minimize the ampltude of the beat wave by adjusting this
knob, when the amplitude {peak to peak) is more than 0.3°/
4B, as shown in Fig. a,

Required level.
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General measurements

AM-PM CONVERSION COEFFICIENT

Residual PM,

Note; If the deviation display of

the Receiver 15 ouf of 190
02 °/dB DIV to 208 kHz rms. AM-PM
CONVERSION COERYI-
CIENT measurement facili-
ty does not Munection.

Measurement example

02 °/dB /DIV

|
60 MHz 70 MHz 8C MHz
Fig. b

AM-PM CONVERSION COEFFICIENT

~STANDARD GROUP DELAY NETWORK METHOD—

H & Parabolic Delay Network is inserted into the circuit in frent of the object being
measured as shown in Fig, , lst order slope of differential gain s generated by the Ist
order AM-PM conversion coefficient ¢1 of the object being measured, and the measured
vaiue will vary, Therefore, from the amount of this variation, ¢1 can be derived.

_ dpl .
Pl = T ”Tu_._g (radian}

where,
dpl = 1st order coefficient of differential gain (1/Hz)
fd = differential frequency (Hz)
¥4 = parabolic group delay coefficient (sec/Hz")

" OBIECT BEING )
TRAN FTER 3=t Ei S i RECEIVER
SMITEER QL ) MEASURED
12 3

Figure @ 'AM-PM Conversion Coefficient Measurement According
to Standard Group-Delay Network Method

However, the Parabolic Defay Network also has differential gain characteristics, as shown
in Fig. @ {a), s0 it is necessary to be careful when reading the 1st order slope from the

differential gain component,

/\“4‘/:/\—

a) Differential gain b) Differential gain ¢) Differential gain characteristics
characteristics of characteristics from component added to differential
Paraboiic Pelay @_]) gain characteristics of the object
Network to be measured.

Fig. @ Differential Gain Measurement Image
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General measurements

IMPROVEMENT OF THERESHOLD LEVEL
{For the signal of small C/N ratio)

When the THRESHOLD EXTENSION switch on rear panel
of the receiver is ON, a narrow bandpass filter is inserted into the
circuit and the threshold is improved (equivatent C/KT: 73 4B at
noise band less than 30 MHz). But in this case the BB frequency
must be 556 kHz or less.

§/N IMPROVEMENT ON CRT

The receiving signal through satellite Links include large amount
of noise. Therefore the measuring result on the CRT has toc much
noise.

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

Details on NORMLZR functions are explained on page .

www.valuetronics.com

21 MEASUREMENT FOR COMMUNICATIONS SATELLITES

LIMITATION OF MOGDULATING BB FREQUENCY AND
FM DEVIATION

When measure a narrow bandpass filter for example, 2.5 MHz, it
is necessary to conduct the measurement with the BB frequency at
100 kHz or less, and the frequency deviation as low as possible
{for example, 58 to 100 kHz rms).

STABLE GPERATION OF CRT HORIZONTAL AXIS

When the SWEEP QUTPUT ferminal on the rear panel of the
transmitter & connected fo the EXT/LINE SELECT-EXT terminal
on the year panel of the receiver, the horizontal axis will operate
stably even if the IF sweep width is narrow.




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 s narrow-band charace
1.25 MHz/70 My, BW 2.5 MHz/70 MHz) is necessary for teristic.

FDMA satellite communication system.

OQUTFUT

Ohject heing
megsured

iNPUT

Rear pane! preseiting and seftings other than the following sre the same 25 for mes-
surements using other BB frequencies. (See to [i0] )

(1} TRANSMITTER

@ LOW BB FREQUENCY ON _ps_

@ DEVIATION kHz rms Approx. 50 kHz rms
(2) RECEIVER

@ BB SELECT {rear panel)’ 556 kb7 (or 27 8 kHD
Displayed by lighting of Murow of BB frequency display and
blinking of 53.6 kHz (or 278 kHz}.

@ Measurement Push the Y1, Y2 measurine items keys,

Note: After operations (z-) to @ above complete, connect the RECEIVER IFF INPUT and the
object being measured.
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Special measurements

REMOTE MONITORING

Remote monitoring is used to transfer the value measured at a receiving station MSAZ (Microwave System Analyzer 2) to the receiver at the
transmitting station MSAE (Microwave System Analyvzer 1),

MSA 1 Receiving stafion  MBA 2

S

Transmiiting station

Data return

link
D

EXT/LINE SELECT-EXT
fa (rear panel)
/
!

¢
SWEEP OUTPUT (rear panel)

Set the MSAL and MSA?2 controls as follows:

BE OUT {rear panel)
4

4

Link being

!
4
¥
LB FREQ-EXT (year panel)

measured

Contrals MSAL MSA2L
Rear Pane! (Refer to page [3]).
PLL CUT FREQ HIGH. HIGH.
CRT TRACE CHOP. CHOP.
THRESHOLD OFF, OFF.
EXTENSION
MARKER SELECT INT, SL1BE INT, SLIDE.
CHARACTER ON ON
BB SELECT NORMAL NORMAL
Caornecticn Connect SWEEP OUTPUT of Connect BB OUTPUT of Receiver
transmitter to EXT/LINE SELECT- ¢0 BB FREQ SELECT-EXT of
EXT of Receiver. Transmitter,
Front Panet
TRANSMITTER
(D) TRANSMITTER MODE
IF BAND Required band, Required band.
B, IF iF. iF.
(@) 1F QUIPUTLEVEL dBm | Required level. Required level.
@ IF CENTER FREQ 70 MHz or 140 MHz. 70 MHz of 140 MHz.
(@) SWEEP WIDTH Required sweep width. Zero.
() LOW BB FREQUENCY OFF & OFF I
) BB FREQUENCY Required frequency. -
@ SWEEP FREQUENCY Line or others. -
DEVIATION kHz rms 200 kHz rms (BB frequency 200 kHz rms (BB frequency
<1 MHz) <1 MHz)
or 509 kHz rms (BB frequency oz 500 kHz rms (BB frequency
>1 MHz) >1 Miz)
SWEEP REDUCTION If required, set to ON.
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REMOTE MONITORING ez

Special measurements

Controls MSA1

MSA2

Frant Panaf
RECEIVER
RECEIVER MODE

Measurement

IF BAND Required band. Required band.
BB, IF iF. IF.
G RANGE AUTO. AUTO,
(3 FREQSELECT COUNTER. COUNTER.
(i3 XSBLECT EXT/LINE. IF. These settings
@ Y1 or Y2 selectors Required item as foliows, Required item FMB not
necegsary for
as follows,
data refurn.
@ X PHASE BLANKING Coincide the trace and re-trace Coincide the trace
images with BLANKING OFF, and re-trace image
with BLANKING
OFF.

-

{1} Group Delay Measurement

{a) Y1 keys DELAY/DP.

(b} Confinm that modulation frequency is less than 1 MHz
and deviation is about 200 kHz rms.

(c) Scale sensitivity is dispiayed in ng/DIV.

(2) Differential Phase Measurement

£2) YI keys DELAY/DP,

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

ms.
Note: To convert to delay time, use the equation below:
. DP(degree)
T G Fm M)

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

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

(3) Differential Gain Measurement

(2) Y1 keys LINEARITY /DG,

(b) Confirm that modulation frequency is more than 1
MHz (<8.2 MHz), and FM deviation iz about 300
kHz rms.

{¢} Scale sensitivity is displayed in %/DIV.

{4} Duasl Trace Display

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

{v) Dual trace display of measurement itemns having
respective different modulation frequencies, such as
delay and DP measurement items for exampie, is
impossible,

Note: The remote monitoring 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/L/M
Ttems 70 MHz Band 70 MHz Band 140 MHz Band
+0.05 dB/E25 MHz, 20.1 dB/
s & b 3 3 y
Inherent Slope 005 ¢B/%25 MHz 0.05 dB/E25 MHz 40 MHz, £0.3 dB/£50 MHz
a?git;g? Measuring Range | 0to16 dB
testni
erminal) Max Sensitivity . | 0.01 dB/DIV (at Y2 Display)
I INPUT Level +10 10 —-20 dBm
Inherent Slope 11 4B
Amplitude
(RET. Measuring Range | Oto 8 dB
LOSS
INPUT Sensitivity 1 4B/, 5 dB/DIV
‘terminal)
INPUT Level —&G 1o 20 dBm
Inherent Slone 0.3 nsfE1L3 MHz, 0.5 ns/ 0.3 ns/EL5 MHz, 0.5 ns/ (.3 ns/£20 MHz, 0.5 ns/T30 MHz,
BIETERL S205¢ 25 Mz +25 MHz 1 ns/%50 MHz
Group Measuring Range | 0 to 400 ns
Delay
Max Sensitivity G0 as/DAV (at Y2 Displav)
Noise (.05 neft ondition; iy = 700 ke ~ 278 kHz, Deviation 200 kHz rms, Using Aversge function.
nberent Slope 0.20%0525 Mz 0.2 9%/325 MHEz 0.2 %30 MHz
Measuring Range | Oto 80 %
Linearity
Maox Sensitivity .08 %Dy
Noise .01 #fCondition, fy « 1 MHz, Deviation 260 kHz rms, Using Aversge funciion.
1,342 L35+ °
Tnhorent Slope* 1 | 0,343 5 Mgz, 0.5 /425 MBz | 0.3 /415 M, 0.5° /25 itz | 4, {20 MP% 0 f£30 MHz, 0.8°/
Mf:a&uﬂng Range | O to 40"
Differential . .
Phase Max Sensitivity 0.2° 1Y
Noise 0.077 fCondition. Ty = 5.6 MBz, Deviztion 500 kHz 1ms, Using Average function,
*1: Specified frequency range = Carrier sweep width + 2 Iy
Inherent Slome™2 0.2 %515 MHz, 0.4 %/ 0.2 %15 MHz, 0.4 %/ 0.3 %/:20 MHz, 0.4 %/%30 MHz,
nherent Slpe™s 1 g5 g, +25 MHz 0.6 %50 MHz
Measuring Range | Gto 80 %
Pifferential -
Gain Max Sensitivity 0.05 %DV
Noise 0.01 %/Condition, fy = 5.6 MHz, Deviation 500 ki{z rms, Using Average function
#2. Specified frequency range = Corrier sweep width + 2 fig
Frequency Range | 70 225 MHz 70 £25 MHz 1 140 +50 MHz
g}iﬁum Measuring Range 1 10 to 50 dB accuracy depends on using bridge.
Sensitivity 1 dB/DIV. 5 dB/DIV
i E = i i . . © b . ° ki
AM f0 PM Residual PM 0.37/dB/+25 MHz ! 0.3°/dBf+25 MHz l 0.3°/dB{+35 MHz
Comversion | yfeasuring Range | 0.3/dB to 16°/dB
Center Frequency | 70 £20 MHz Auto funing 1 70 120 MHz Autoe tuning ii 140 £30 MHz Auio tuning
i L& k
Speetrum Sweep Width Approx. £700 kHz
Max Sensitivity Detects 6.1 dB change of modulating signal at carrier zero point.
e K type — 340 kHz rms at 200 kHz, L type — 472 kHz rms at 277.778 kHz, M type — 425 kHz rms at
Deviation 256 kHaz.
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Measuring Range | 20 kHz to 999 kHz rms at built-in BB frequencies < 8.2 MHz.
Accuracy 10 % st built-in BB frequency & 8.2 MHz,
Deviation meter s calibrated by easy key operation. Accuracy reaches 1 % theoretically at specified
modulation frequency. Deviation is as shown in the following table by Bessel zero method.
Beviati : e
eviatien Model Modulation {req. Key in factor
Calibration K type 200 kHz 340 kHz rms
| otipe 277778 kHz 477 kH rms
M type 250 kHe 425 L¥z mms
i 3 ) H B
Modutator Mod Signal Level St w10 dRe
Sensitévity Deviation Use the DEVIATION meter function or use the catrier zexo deviation with the SPECTR UM function,
De- I Signat Calibrate the deviation with DEVIATION meter function or SPECTRUM function.
modatator
Sensitivity Demo BB Level &0 1 +1 dBrm

{FFor all models)

irherent Noise {IF to IF)

. . Differential Differential
Gryoup De Wil
Lup Ligearity Phase Gain
&6 kHz to 93 kHz: 0.02% rms 0.05 °rms 0.1% vms

0.3 ns roms

200 kily 15278 kHz:

.1 ns yms

400 kHz €0 556 kifz:

0.05 ns rms

Detection Band:

3 kHz

Deviation: 200 kHz rms, fiy < 1 MBz

Deviation: 500 kHz s,

faf = 5.6 Mz

BI {Baseband) measurement

BE to BB Tiem Inherant slope Mezsuring range Max, sensitivity Moise
Measurements . . ) .
rromyg: el L 1ons {1 Lo 400 py doagf Y (at G2 ns
(For all models) Cironyg: Delay 0.1 08 Y ng 0.0 asf/IAY fat Y1) 7
Lineerity 0.1% G o 80 0.05 % D1V 6,05 <
Digferonticl Phase 0.1° ins@® 0.2°/my 0.03°
Phiferential Gain 0.1 % o8 (.05 4/ DIV 0.05 %
Measuzing BB level: 30 dpm
Condition
Frequency Buitt-in B frequency or BE amplitude option
EB Return Loss -
Range 10 to 44 gL L B/DIYV (BB amplitude ostion)

ER Amplitude (Option)

1 60 ki to 15 MHe, Level: +10 dBm to 350 dBm, Inherent slope:
+0.5 dB/100 kHz to 13 Miiz
o O 1o B 4B, Max. semsitivity: 0.1 dB/DIV

D Input

Messuring range: 9 to 2400 mV, Max, sensitivity: 1 my/DIV
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Receiver

IF Input

Frequency Range
{AFC capture and
hold range)

Level Range

Level Display

Level Accuracy
Impedance
Input Frequency
Sweep Width

Maximum Sweep
Width

Minimum Sweep
Width

Demodulation

70 MHz band: 45 to 95 MHz

140 MHz band: 90 to 190 MHz

When BB frgguency is 55.6 kHz (or 27.8 kHz). *I
70 MHz band: 60 to 80 MHz

140 MHz band: 130 to 150 MHz

+19 to ~20 dBm

3-digit LED display
Resolution: 0.1 dB

+.3 dB at +4 dBm

50
Retuzn Loss: >30 dB at +4 dBm

25 MHz/center frequency 70 MHz

=50 MHz/center frequency 140 MHz

When BB frequency is 35.6 kHz (or 27.8 kiz).
+1G MHz/center frequency 70/ 140 MHz.

The minimum sweep width required for
reproducing the HOR signal on the CRT
+0.2 MHz

66.6 kHz, 80 kHz to 8.2 MHz

*1 BB frequency 55.6 kHz (or 27.8 kiz)
is demodulated when sweep frequency is
only 18 He,

1F Return Loss
Input

The return: loss input is used with the same frequency applied to IF INPUT

to lock the A¥C loop.

input Level Range

Flatness

Impedance

—20 to —60 dBm

+1 dB/45 to §5 MHz
+1 dB/90 to 140 MHz

750
Return Loss: >28 dB

BB Input
(BB + Sweep)

BB Frequency Range
BR Level Range

BB Level Display

BE Level Accuracy

impedance

Sweep Frequency
Range

Sweep Voltage Range

X Phase Setting
Range

66 kHz to 15 MHz
+10 to ~50 dBm

3-digit LED display
Resoltien: 0.1 4B

(.3 dB at © ¢Bm

158
Return Loss: >28 4B at ¢ ¢Bm/frequency
66 kHz to 15 MHz

18 to 100 Hz

2BOImVto 3V

0 to 36G°

*1  Optional
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Phase Detector

Input Frequency

The BB frequency is selected automatically.

K type L type M type
il 66.667 kHz 92,593 kHz 83,333 kHz
£2 200 kHz 277.778 kHz 250 kHz
£3 400 kit 555.536 kHz 500 kHz
4 2 Mz 2.4 MHz
£5 3.58 MHz
6 4,43 MHz
£7 5.6 MHz
8 $.2 MHz
i) 12.39 MHz (MES38K/L/M)
f10 55.556 kHz ! (option)

1 27.8 kHz can be supplied if specified.

Capture Range +5 Hz <555.556 kHz
5x 107 <1239 MHz
*1 +1 Hz £35.5556 kHz
Frequency Markers Slide Marker Variabie side markers:

Frequency Display

Accuracy

2 MHz Comb + Slide

70 125 MHz, 140 +30 MHz

4-digit LED display
Resolution: 16 kHz

+F % 107 1 digit

2 MHz Comb
Markers + Variable side markers

Center Frequency
Counter

Counts the center frequency of the swept IF signal and displays it
on the 5-digit LED display.
The display to the LED dispiay is made by selecting cither the

slide marker frequency or center freguency with a key.

Frequency Range

Frequency Display

Accuracy

70 MHz band: 43 to 90 Mllz
140 MHz band: 90 to 190 MHz

4.digit LED display (ME453K/L/M)
S-digit LED display (MES38K/L/M)
Resoltion; 10 kHz

+1x 107 =1 digit

IF Sweep Width

Measuring Range

70 MEz band:  +0.2 to 25 MHz

Measurement 140 MHz band: 0.2 to £50 MHz
Resolution 0.2 t0 9.99 MHz: 10 kiz
10 to 50 Mife: 100 kHz
Accuracy +5 % 107 £1 digit
BB Output Level - T dBm, typical
(Rear Panel)
Impedance 75 £, nominal
Ext. Sweep Input Frequency 18 Hz to 100 Hz
{Rear Panel)
Level iVpp
Impedance =5 ki, nominal
X-¥Y Recorder Output X: Dtod4V
Qutput (Option) Y: 0to4dV
Pen Hft: Open
Pen down: Ground
Sweep Speed 20 sec., 40 sec., nominal
*1  QOptional
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Transmitter

IF Qutput

Frequency Range

Center Irequency

70 MHz band: 45 to 95 MHz
140 MHz band: 90 to 150 MHz

4-digit LED display (ME453K/L/M)

Level Acouracy

Harmonics
fmpedance

) Display S-digit LED display (MES38K/L/M)
Resclution: 10 kHe
Accuracy ] x 107 = 11 digit/CW
Stability 100 kHz at 70 MHz
+200 kHz at 140 MHz
3 Tirs after 112 he warm-up
Level Range +10 to —70 dBm (I dB step attenuator)

Cosntinuously variable range: >t1 dB
0.3 dB at +4 dBm

<30 dB
758

Rerurn Loss: 30 dB at +4 4Bm

1F Sweep Width

Sweep Width Ranpe

Sweep Width Display

Auto Sweep
Reduction

70 Mz band: 0 to #25 Midz
140 MHg band: 0 to =30 MHz

3-digit LED display
Fesolution: .1 MHz

The sween width is reduced by 2 x BB
a1
This funceion ca

frequ

1 be vesel with-a switch,

FM Deviation

Mod frequency
[Jevintion Range

Deviation Display

Same ax B {requency (item 6)
5o 1004 kHz v

d-igit LED display
Resolution: T kHz mos

AUX IF Qutput

Frequency Range
Qutput Level
Levet Aceuracy

Impedance

Semie as 1P OUTPUT specifications (item 1),

-1 d8m

<zt dB

75 01, nominal

Crystal Quiput

Frequency

Output Level
Tevel Accuracy

Impedance

70 MHy band: 70 Mz
140 MHz band: 140 Mz

+& ditm

<x1dB

75 £, pominal

BB + Sweep Output

BB Frequency

% when BB frequency >1 Mz

. K_type L type M type
i1 66.667 kiz 92.538 kHz £3.333 kiiz
3 200 kHz 277.778 kHz 250 kHz
£3 400 kHz 555.556 kHz 500 kitz
i 2 MHz 2.4 MHz
i5 3.38 MHz
6 443 MMz
£7 5.6 MHz
18 §.2 MHz
£9 12.35 MHz (MES38K/L/M)
10 55.556 kHz ! (option)

}Canbe changed fo 27.778 kHz if so specified.
Sweep frequency is automatically set to 18 Hz when 10 i setected.

88 Frequency +5 [iz <555.556 kHz
Accuracy 5 x 10* €12.39 MHz
1 Hz <55.5556 kHz *1

#1  Qptional
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(Cont’d)
BB+ Sweep Ouiput

BB Levet

BB Level Display

BB Level Accuracy
BB Harmonics

BB Impedance

Sweep Frequency

Sweep Level

Sweep Level Display

Sweep Level
Accyracy

Sweep Harmonics

Sweep Impedance

+10 to —50 dBm

A 10 dB step attenuatorand 0 to —10 4B
continuously variable dial are provided for
setting the level.

3-digit LED dispiay
Resolution: 0.1 4B

+0.3 dB at 0 dBm
<--38 dB

EERY
Return Less: =28 dB at — 18 dBm

Line (80/60 I1z), 76 Hz

Option {select one frequency from 18117 to 100 Hz)
Ext. (18 iz to 100 Hz)

0106.5 Vpp/is 0

3-digit LED display
Resclution: 0.01V

10 % at 6 Vpp

<--35 dB

75 £, nominal

Sweep Outpui

Sweep Level

0 to 25 Vpp/10 k&2

BB Output Level

BAE Level Display

Inherent slope

Impedance

Sweep Level Display 3-digit LED display
Resclution: 0.01 x4V
Sweep Level A =10 % at 24 Vpp
Accuracy
Ext Sweep Input Frequency 18 10 100 Hz
(Rear panel}
Level 2Vpp
impedance 15 £, nominal
BB Sweeper Frequency Range 60 kIz to 15 Mz
(Option)

+10 dBm io -~ 50 dBm
(10 dB step attenuator)
Continuously variable range: 0 o ~10 4B

3-digit LED display
Resolution: 0.1 48

0.5 dB/100 kHz to 13 MHz
The value of the sum of the receiver and
transmitter,

1580
Return Loss: »28 dB at - 10 dBm
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Low BB frequency (35.6 kHz or 27.8 kHz)
specification {Option}

General Specifications

Group Delay | Inherent Siope 70 £10 MHz: 5 s
140 =10 MHz: 5 ns

Measuring Range | 0 10400 ns

Input and Output

BNC or 8P connector

Max. Sensitivity 2 ns/div.

Noise 1 ns, *1

Linearity inherent Slope 70 =10 MHz: 0.5 %
140 +I0MHz: 0.5 %

Measuring Range | 0to 80 %

t
Connecter Other type of connector ¢an be installed if
requested by the user: e.g., WECOS560A or
equivalent
Power Supply 260 VA

Transmitter: 85 VA
Receiver: 173 VA

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

Max. Seasitivity 0.1 % div.

Noise G.1 %*

Ambient temperature
(Rated range of use)

0° t0 50°C

* With deviation 100 kHz rms using average function.

www.valuetronics.co

Dimensions
and Weight

Receiver: 177H x 426W x 450D6mm), <18.5 kg
Transmitter: 133H x 426W x 450D{mm), <13.5 kg




CHART OF GROUP-DELAY

Appendix

MEASURING ERROR DUE TO AM-PM CONVERSION

24

t {ns}

p-p FM deviation
2

Group-delay error:

& = Gain slope x

Equivalent amplitude deviation due to gain slope: a{%)

or AM index: man (%)

‘ﬁuj A
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25 TABLE OF CONVERSION OF GROUP DELAY
AND DIFFERENTIAL PHASE

L Z MMz
c 2.4 MHz

© 358 MHz
- 4.43 MHz

56 MHz

w02 MHz

12.38 MHz

Groug-Dalay 1 {nst

__ Dpldsgrest
036 » Im (Hm

7. Group-Dielay

3P Differgntial Phaso
i

Modifation Freguency S

Ditferential Phase Dp (degrest
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