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R5372/5373
Microwave Frequency Counters

Recent msoarch in communicalions and broadoast svstems
using microwaves in r|||J|1‘.'t:;1-i1i:|||.\ such as hroadcast salelliles,
telephone circuils and the new ficld of submillimeter micro-
wave and millimster-wave communications systems have re-
sulted in dramatic development in components and practical
product designs, This research and development w
quires highly acoumate frequency measurements. Previous
approaches Lo measure frequencies in these bands invalved the
use of |III:I.'|'.It"t'||.'|.' convertars or :1-||l.'!'|'lir1‘l_=_ oscillators. Thoese
methods, however, were difficult 10 use as it mguired (rouble-
some luning and caleulations to determine the aclual fre-
GUETIEY.

To solve these problems, ADVANTEST has emploved a digital
TRAHET technigue to achieve 1 Hz resolution with a gate lime
of just one second. [t enables nol only frequency measurement
but the application of offset to frequency results and calcola-
tiom of standard deviation, ppm, maximum values, minimum
values and other useful parameters. In addition, a digital
comparator has been provided and totalizing and measure-
manits ol Illl'! |:.||||'i|'| !l‘l'll'll'l]l L' [Il |,||_||'!\I,’.'i||f||_||]i.;i-_l_'|,| ‘-i:_!ll_.'l]!- e
il =0 possible,

Selection Guide

{Pholo is RE37T3)

B Measurements up to the Microwave and Millimeler-

wave Bands
Measurement ranges extend from 10 mHz to 18 GHz for the
R5: ind 10 mHz tn 27 GHz for the R53713. It enahles a single
counter to be used for broadceast satellite, satellite communica-
tions, pilot-signal measurements for radio equipment and
many more diverse applicstions.
B Reciprocal Counting Technigque for High-Resolution

Measurements
The 10 mHz to 10 MHz mode for the A input oses 8 meiprocal
technique that calculates the frequency from the period of the
input signal, thereby achieving high resolution in a shon
counting time. This enables high-resolution messunments of
the pulse width of pulse-modulated signals and of pulse
repetition frequencies. Making o measurement is as simple as
setting the required measurcment resolution: the rest is auto-
malic with axtremely easy selection of number of displaved
digits, counting time and frequancy
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Electronic Counters

Ideal For Frequency Measurements Over a Wide Band Range

B Digital TRAHET Technique for Microwave Frequency
Measuremeants
The digital TRAHET technique combines the advantages of
the transfer technique which provides ralativelv high-sensi-
Livity measurements and the heterodyne technique which
provides high resolution. Implementing these under micro-
processor control, a dramatic improvement in cost perfor-
mance can be achieved. The frequency ranges covered are 500
MHz to 18 GHz [R5372), 500 MHz to 27 GHz (R5373). After
heterodyning using the digital TRAHET technique, direct
counting is used to provide 1 Hz resolu-tion in just 1 second.

B Wide Allowable FM Range

Almaost all microwave carrier signals are FM modulated by
noise and parasitic FM. demanding from a counter the
ability to tolerate a wide range of FM. In manual measure-
ments, for a signal of 1.4 GHz or greater, these counters can
lolerate £125 MHz or more. [n the range 500 MHz 10 1.4
GHz, they can tolorate up to £25 MHz  For automatic
measurements, the wlerance for FM is 10 MHz

p-p in the worst case.

M Calculation Functions and Digital Comparator
Provided as Standard

The RE372/5373 feature a buill-in microprocessor which is

usad not only to control the measurement system but to

R5372/5373

B Radio Equipment uency Measurements Using an
1F ﬂffsEelg ]JE:?IE}* IR =
The R5372/5373 have an IF affset display function which can be
used to directly display the received frequency of a radio re-
ceiver. Simply input the [F frequency of the heterodyne receiver
as an offset frequency from the kevboard and measure the loeal

oscillator frequency to directly display the received frecquency.
The offsel value can be set at any digit down to 001 Hz rmu:)lullnn
when selting in MHz units. For local oscillator frequencies
higher than the received frequency, the offset is simply input as
a negative value.

-

simplify operations and perform calculations on measure-
ment results as well.
Using these calculation functions, & moving difference dis- i REETEAEITA
play, scaling, 8=by=8 digit arithmetic operations and displays
of caloulated measured values of A/B inputs and B/C inpuls L ]
are possible. These fealures greatly enhance versatility. RECEIVER N H
ey aeting Bescription 3 TIF I-:':Ean e
ALk Maimurm-vale hold
KliK Al fmom-vatuoe Bold
af Dheviahian fOufead s e fPerencs bells om S S TassTam i)
e Digital Comparainr |GOND-GO tast) B Measurement of Oscillating Frequencies In
MG AvErEging (10 tn |0 aragiey) Magnetrons For Microwave Ovens
& Standard cevation Sinee magnetrons in microwave ovens usually employ intermit-
au ey iiiion moh temt oscillations synched to the power frequency, measurement
TH Lol od kbt Ao with conventional frequency counters has been extremely diffi-
it MR Ry, s cult. The R5372/5373 have a power sync mode lo provide
i il hnssnl accurate synchronization without pxtemnal apparatus for mea-
l;?;:g xm suring oscillating frequencies. By adjusling the delay knob. the
—= oSy profile of the ascillating frequencies can also be measured.

B FM Deviation Measurements Are Simple

FPU and 5TL testing of TV relay equipment require measurns-
ments of transmitting output and frequencies as well as FiM
deviation measurements, The AP mode can be used (o perform
easy deviation measurements of FM modulated frequencies.
Measurement by means of an external trigger signal is also
possible.

W Eelay Station [STL or FPLU) FM Deviation
Measuremenis

The R5372/5373 have a wide range of caleulation functions
which greatly simplify FM deviation measurements, By using an
external signal lo open a gate in syne, the AF mode is selecied,
After this, the delay knob can be turned 1o pecfonm automatic
internal calculation of the maximum and minimum values after
measurements are started. By using an external start signal {1 ps
min.] syncad to an nrhilmn amplitude point on a modulated
signal, it {s possible to determine the frequency variation with
reapect to amplitude of an FM-modulated (or other) signal.

AMh__AMh_

Magnadian

Osciliating culpul

LINE sy aignad

{bnisames] Ta

I R [
Td

T < Desay
T

Gala lira

Maasurement ol oscillating frequencies in magnetrons




Electronic Counters

10 mHz to 18 GHz/27 GHz

R5372/5373 (Continued From Previous Page)

Specifications
gt Input & npat B
FiBguency MEIcarBmem 10 mi2 10 10 Wy | DC compiing), 10 M 1o 55 MWz 00 MHE by VB GHE (RISITE)
nnge 1 kiz m 10 Mz (AC couping) S0 MHE ba 27 Mz (RS3TT)
Input impadance Agrax, 1 MOED pf mac Apceo 80 52 Apmox 800
. 10 JBm'NTT. MUITD
Inpurt s bty 25 m\Ams 35 mideme b
« 10 dBm/ATT.20 dB
npul aflenulnr @8, 3008 aNS ALTD, 20 8
Macieram measarement 500 mirms/ATT.0 o8 S0 myrmEANS DFF 2 aEmATTALTD
izl § Wm0 B 5 Verms ANE ON +10 dBm/aTT. 2 ed
B Wim 1 WD be 10 MHLE) o
[amage level ingat 13 Wirms {400 g in 1 Mbig Vs ':::]";‘T:
100 Wirts 4D to 400 Hip i
Touping O and AL ag A
Apmoen. -1 Wie 1V cormruusly varabis
T lireel - -
T =10 K" 82 + 10 Vomih ATT a1 20083
Aesoldin | Counling lime Bas Fig 10 MHoD. Y s i 0.0 Ha' 10 3 swilched i decade Epe
T BT | L AP g ST £ | Sas - L #1 Coanl ¢ bne hase aooy racy # resideal sty
add R waand 40y #1 = [ g atucay
s ane Erarary | See P b1 mERLTETRER BRI o el sRatibly. 1710 x Mieasuremend ireguescy |BMHE) counts rms)
st msthoaPeciprocsl Sathod Ditect counting memhod Hidaricye &caversion Teliowss by direcl towniing e 3 Syl
TRAHET lectaigue
Eapul anntckol BRC N-type (R2372)
ShAS-type (il N type sdaplar) (ASATY)

=1 Trigger smror: £0.3% with respect 1o sinevwses ingun of 40k di or highee S/

Pulse Modulated Carrier Frequency Measurement
[in mmanal made)
Frequency range:
100 MHz to 550 MHz {(INPUT A)
500 Mz ta 18 GHz (INPUT B, R5372)
500 MHz to 27 GHz (INPUT B, R5373)
Pulse width: Mindmum 0.5 ps
Pulse repelition El\aquul:r“’l]; 10 Hz o 5 MHz
Resolution: Set in decades from 0.1 Hz to 10 MHz [1/gate time)
MNote however that the setting for resolution {gate time] muosi
excoed the widih of the pulse modulated wave being measored by
al least 004 s,
Acrurscy: 1 count + Hime base seeuracy
Units: Hz, kM=, MHz CHz
Totalize: (Input A: 10 mHz to 10 MH: band)
Counting range: DC (o 10 MHz
Counting capacity: () (o 0,009,099, 099
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Maemure rasolubion: MBD 1 o 2 B-digit display
WSD 310 8 B-0igh cispay
[ Fesmaliman i 18 01 mH2j

Fig. 1 Measurement Time, Resolufion and Number of Perinds

With Respect Te Input Frequency

Time Base
Time Base Stability:
Sl Qpilica 21 Cpticm 22 Option 23
wr‘“‘ 2w W vay 5-:||1III'!|;U'|I Zx1l:|'ﬂm LER
&= Wma 5= 10 4me 2 = W) Ymg 1w 10%ma
long:temm stabiity [ER A B0 Gm 108 w10%p
THrnp ALy [ 5L 0 TS # 5w 10 =8 =109 a1 fl? =5 W0

Time hase output: Frequency 10 MHz, voltage 1 Vp-p (min ) output
Impadance spprox. 50 £, BNC connector

External Frequency Standard Input: 1 MHz, 2 MHz, 2.5 MHe, §
MHz and 10 MHz
Valtage 110 10 Vp-p
lapul impedance Appros. 500 8, BNC connector

Calculation Functions

* Digital comparater (with nespect to keyved-in apper and lowear
limits)

o Maximum value hold, minimum value hold

s Devialion messurament (masimom — mini mm )

* Slandard deviation

* Averiaying

# PP

* Offsed display, drift display

e Scaling display

# Sum and dilfsrence display by sutomatic measurement of inputs
MAoand B

= Harmonic [requency display

= Arithmetic operatinns



Electronic Counters

Microwave Counters With Built-in Calcuilslion Functions

General Specifications

Measurement modes (Inputs B and C):

AUTO 300 ms (Input Bl and 1 s max, (Input C) Captuce time [from
reset to beginning of counting)

Allowable FM index 10 MHzp-p min,

MANUAL Fixed [requency base set by keved inpul, no required
caprlure L.

Bandwidth lallowable FM] at 0.5 GHz to 1.4 GHz and =25 MHz
mif.

Synchroneus trigger modes:

INT Internal triggering with the gate apening and closing in sync
with the pulse modulated input signal,

EXT. START An externally applied stant signal is wsed 1o open the
gale, (The gate can only be opened when the Internal detector
output is on.) The start inpul signal is 2 1.5 V £ (2 to 10) Vp-p
pulse with 1 ps min. (sinewave also usable),

EXT. GATE An external applied start signal is used (o open and
close the gate.

LINE The gate iz opened in sync with the power line frequency’.
{The gate can only be opened whan the internal detector
cutput is on.|

Sampling rate: 50 ms to 5 5 continuously variable and HOLD

Delay time: 25 s to 20 ms. continuously variable and OFF {delay
from INT./EXT./LINE trigger until the start of countingl.

Memary backup: Panel seiting conditions are held as long as the
AL line is feeding powor. Contents of this memory are held for
approximately 2 wesks by an internal Ni-Cd battery sven withoul
connecting the power cable, Full chargling of this batiery requires
2 1o A days,

Display: T-segment green LEDs. 12-digit memory display with Rxed
decimal point, character height approo. 11 mm

Oiperating environment:

Temperature O lo +40°C
Humidity #5% RH mux.
Storage temperature: —20 o +6000

Option Kz Standard Om. 13 Opt. 42 |
Ling voliags Yoy 133V 132C 198 Wi 202V 2Vl 1
4H N o 46 e

Power requirements: Specified of time of ordering
Power eonsumplion: 00 VA max, (R5372/5371)
Chuter dimensions;

Approx, 255 (W= 132 (H] « 420 (D] mm (R5372/5373)
Mass: 10 kg max,

R5372/5373
Input/Cutput Functions
RSATR [ ]
(15 bvtertica (lipban Bt Optient 01
BCD daty gt Dption 62 Option 02

*Either Chplinm 1 ar of om B2 e be selected (oo bl
“These aplons may be acdded afier dislivery of the unit by faoery ool eg.

GPIE interface:
Standard 488-1978
Function (hutput of displayed data and remote conlrol of all front

pana] functions,

AUX INPLUTT/OLUTPLUT:
Gate signal outpul, detector output, external resel signal input.
moasuremen| complete signal outpul.
Inputfoutput evel TTL
Connecior 14-pin [Amphenol type 5740140 equiv,]

A converted analog output (from AUX INPUT/OUTPUT
connector]:
Mo, of converted digits: Any & display digits
Cutput vollags: —1.995 V 1o +4.905 V £ 20 mV/+23°0 £ 5°C
Dutpul impedance: 100 L max,

Digital comparater output (from AUX INPUTOUTPUT connector):
Level TTL negative logic, open collector oulput

Standard Accessories
am Made! Prodct code Fmarky

Fowver cable hondaz A 1y pe
ripul cable g2 BHC-BNC
Inoud cabie e NN
Input zakle Ab1naz [T
Accessories [Sold separately]

For R5372/5373

R16058 Transil Casa

ADZa48 Fack Mount Sei (E1A)

AlZzas Rack Mount Set (115]
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