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No. ESI00
Safety Summary

To ensure thorough understanding of all functions and to ensure efficient use of this instrument, please read the
manual carefully before using. Note that Advantest bears absolutely no responsibility for the result of operations
caused due 10 incorrect or inappropriate use of this instrument.

Tf the equipment is used in a manner not specified by Advantest, the protection provided by the equipment may
be impaired.
* Warning Labels
Warning labels arc applicd Lo Advanltest products in locations where specific dangers exist. Pay
careful attention to these labels during handling. Do not remove or tear these labels. If you have

any questions regarding warning labels, please ask your nearest Advantest dealer. Our address
and phonc number arc listed at the end of this manual.

Symbols of those warning labels arc shown below together with their meaning.

DANGER: Indicales an imminently hazardous situation which will resull in death or serious
personal injury.

WARNING: Indicates a potentially hazardous situation which will result in death or serious
personal injury.

CAUTION: Indicates a potentially hazardous situation which will result in personal injury or
a damage to property including the product,

* Basic Precautions

Please observe the following precautions to prevent fire, burn, electric shock, and personal inju-

ry.

+ Usc a power cable raled lor the voltage in question. Be sure however Lo use a power cable

conforming to safety standards of your nation when using a product overseas,
*  When inserting the plug into the electrical outlet, first turn the power switch OFF and then

insert the plug as [ar as it will go.

*  When removing the plug [rom the electrical oudet, [irst turn the power switch OFF and then
pull it out by gripping the plug. Do not pull on the power cable itself. Make sure your hands
are dry at this time.

« Before turning on the power, be sure to check that the supply voltage matches the voltage
requircments of the instrument.

« Connect the power cable to a power outlet that is connected to a protected ground terminal,
Grounding will be defeated if you use an extension cord which does not include a protected
ground terminal.

* Be sure 10 usc [uses rated lor the vollage in question.

+ Do not use this instrument with the case open.

* Do not place anything on the product and do not apply excessive pressure to the product. Al-
50, do not place flower pots or other containers containing liquid such as chemicals near this
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Safety Summary

product.

*  When the product has venlilation outlets, do not stick or drop metal or casily [lammable ob-
Jects into the ventilation outlets.

*  When using the product on a cart, fix it with belts to avoid its drop.,

*  When connecting the product to peripheral equipment, turn the power off.

+ Caution Symbols Used Within this Manual

Symbols indicating ilems requiring caution which arc used in this manual are shown below (o-
gether with their meaning.

DANGER: Tndicates an item where there is a danger of serious personal injury (death or seri-
ous injury).

WARNING: Indicates an item relating to personal safety or health.

CAUTION: Indicalcs an ilem relating (o possible damage 1o the product or instrument or relat-
ing to a restriction on operation.

* Safety Marks on the Product

The following safety marks can be found on Advantest products.

&: ATTENTION - Refer to manual.
@ 1 Prolective ground (carth) terminal.
? : DANGER - High vollage.

&: CAUTION - Risk of electric shock.

* Replacing Parts with Limited Life
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The following parts used in the instrument are main parts with limited life.

Replace the parts listed below belore their expected lifespan has expired 1o maintain the perlor-
mance and function of the instrument.

Note that the estimated litespan for the parts listed below may be shortened by factors such as
the environment where the instrument is stored or used, and how elten the instrument is used.
The parts inside are not user-replacecable. For a part replacement, please contact the Advantest
sales office for servicing.

Each product may usc parts with limited life.
For more information, refer to the section in this document where the parts with limited life are
described.
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Main Parts with Limited Lile

Part name Life
Unil power supply 5 years
Fan motor 5 years
Electrolylic capacitor 5 years
LCD display 6 years
LCD backlight 2.5 years
Floppy disk drive 5 years
Memory backup battery 5 years

* Hard Disk Mounted Products

The operational warnings are listed below,

Do not move, shock and vibrate the product while the power is turned on.
Reading or writing data in the hard disk unil is perlormed with the memory disk turning at a
high speed. Tt is a very delicate process.

Store and operate the products under the following environmental conditions.
An area with no sudden temperature changes.

An arca away [rom shock or vibralions.

An area free from moisture, dirt, or dust.

An area away from magnets or an instrument which generates a magnetic field.

Make back-ups of important data.

The data stored in the disk may become damaged if the product is mishandled. The hard disc
has a limited life span which depends on the operational conditions, Note that there is no
guarantee for any loss of data.

* Precautions when Disposing of this Instrument

When disposing of harmful substances, be surc disposc of them properly with abiding by the
state-provided law.

Harmful substances: (1) PCB (polycarbon biphenyl)

(2) Mercury

(3) Ni-Cd (nickel cadmium}

(4) Other
Liems possessing cyan, organic phosphorous and hexadic chromium
and items which may leak cadmium or arsenic (excluding lead in sol-

der).

Example: fluorescent tubes, batteries
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Environmental Conditions

This instrument should be only be used in an area which satisfies the following conditions:

Salely-4

An area free from corrosive gas

An area away from direct sunlight

A dust-free area
An area tree from vibrations

Altitude of up to 2000 m

Direct sunlight

C Corrosive

=RCY
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Vibration

Figure-1 Environmental Conditions

Operating position

A clear space of 10 cenlimeters or more
must be kept around the air vents.

The instrument must be used in a hor-
izontal position.

Front.

A cooling fan, which prevents the in-
ternal temperature from rising, is
cquipped with the instrument.

The air vents on the case must be un-

blocked.

Figure-2 Operating Position

Storage position

Fromt

This instrument should be stored in a horizontal
position.

When placed in a vertical (upright) position for
storage or transportation, ensure the instrument is
stable and secure.

-Ensure the instrument is stable,
-Pay special altention not o fall.

Figure-3 Storage Position

The classification of the transient over-voltage, which exists typically in the main power supply, and

the pollution degree is defined by IEC61010-1 and described below.

Impulse withstand vollage (over-vellage) category 11 delined by IEC60364-4-443

Pollution Degrec 2




Types of Power Cable

Replace any references to the power cable type, according to the following table, with the appropriate power cable

type for your country.

Rating, color

Model number

Plug configuration Standards and length (Option numbcr)
PSE: Japan 125 Val7A Straight:  A01402
Black
Electrical Appliance and 2 m (6 fo) Angled: AD1412
Malerial Salcly Law
UL: United States of America 125 Vat7 A Straight:  A01403
Black (Option 95)
' CSA: Canada 2men) Angled: AQ1413
CEE: Europe 250 Val6 A Straight: ~ A01404
DEMKQO:; Denmark Gray (Option 96)
NEMKO: Norway 2m (610) Angled: ADl414
VDE: Germany
KEMA: The Netherlands
CEBEC:  Belgium
OVE: Austria
FIMKQ:  Finland
SEMEKQ: Sweden
SEV: Swilzerland 250 Val6 A Straight: ~ A01405
Gray (Option 97)
2m (610) Angled: ADI1415
SAA: Australia, New Zcaland 250 Valg A Straight:  A01406
Gray {Option 98)
@ @ 2 m (6 fo) Angled: -
BS: United Kingdom 250V at6 A Straight:  AD1407
Black {Option 99)
B2U= 2m (6 ) Angled:  A01417
L ]
O
CCC:China 250 vVall0A Straight:  A114009
Black {Option 94)
2m (6 ft) Angled: Al14109

Safcty-5






No. ECAG1

Table of Power Cable Options

There arc six power cable options (refer to following table).

Order power cable options by Model number.

e Rating, color Model number
Plug configuration Standards and length (Option number)
i JIS: Japan 125V at7A Straight: - A01402
Black
% Law on Electrical Appliances 2m (6t Angled:  A01412
2 UL: United States of America 125 Vat7A Straight:  A01403
Black (Option 95)
% EZ CSA: Canada 2m (6 ft) Angled:  A01413
3 CEE: Europe 250V at6 A Straight:  A01404
DEMKO: Denmark Gray {Option 96)
NEMKO: Norway 2m(61t) Angled: A01414
VDE: Germany
KEMA: The Netherlands
CEBEC:  Belgium
OVE: Austria
FIMK(:  Finland
SEMKOQO: Sweden
4 SEV: Switzerland 250 Va6 A Straight: ~ A01405
Gray {Option 97)
2 m (6 ft) Angled: A01415
5 SAA: Australia, New Zealand 250 Vat6 A Straight:  A01400
Gray (Option 98)
2 m (6 1t) Angled:  —emeeoen
6 BS: United Kingdom 250V at6 A Straight:  A01407
Black {Option 99)
2m{6 ft) Angled: A01417
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1.1 General

GENERAL INFORMATION

General

The R5372/5372P/5373/5373P Microwave Frequency Counter (may be referred to
as the instrument in this manual) is a instrument featuring excellent cost
effectiveness. It uses the digital TRAHET system developed by Advantest,
combining the merits of the transfer oscillator technique and heterodyne
technique, and a reciprocal system that enables low-frequency measurement
with high resolution.

Specially designed to accurately measure pulse-modulated waves (for
example, those transmitted by radar), 1t has the capabilities of a
high-resolution carrier frequency measurement and pulse width measurement
in addition to a repetitive frequency measuring function with
high-resolution,

< FEATURES >

(1) Ultra-wide frequency coverage of 10 mHz to 18 GHz (R5372 and R5372P),

10 mHz to 27 GHz (R5373 and R5373P), and high sensitivity design.

{2) Capable of measuring burst waves.

(3) Capable of measuring microwave freguencies with 1 Hz resolution in 1

second.

(4) Capable of measuring low frequencies with high resolution by the

reciprocal system.

(5) Capable of measuring pulse widths (R5372P/5373P only}.

(6) Has extensive computation functions:

Frequency offset display, difference count display, frequency deviation
(A ), parts per million (ppm), standard deviation, maximum value
holding, minimum value holding, addition, subtraction, multiplication,
and division

(7) Has a digital comparison function.

(8) Has a display consisting of 12 large, green LEDs representing 12 digits

with a fixed point.

(9) Incorporate a high-stability crystal oscillator.

{10) Such options as the GPIB interface and the analog data output are

optionally available to meet requirements for various system
applicatieons. Furthermore, the BCD data output is optionally available
instead of the GPIB interface.
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1.2 Preparation Before Use and General Precautions
1.2.1 Inspection

Upon receiving the instrument, unpack and check it for damage
sustained in transit, paying particular attention to the switches,
connectors and other knobs on the panels. TIf the instrument has been
damaged or does not operate as specified, contact your nearest
Advantest representative.

Table 7 - 1 Standard Accessories
Product Type . Stock No. o'ty Remarks
Input cable AB1036-1500 e 1 5082 BNC cable t.5m
MI-04 DCB-FF0388 1 N-N
A01002 DCB-FF1211X01 1*1 | sma-sma
*1: R5373/P conly
High-frequency fuse —_— bgg:;éh125A 1
Fuse - DFT-AGIROA 1.6A
5 (standard Opt32)
-— DFT-AHR8A 0.8a
o (Opt42, Optdd)
Power cable *2 *2 1 *2: See 1.2.4 (2).
Connector —— JC5--AC014PX02-1 }
Instruction manual —— ER5§72/f§7§W i English manual

Note: For additional orders, use the type {stock No.) for each product
designation.,

1.2.2 Storagé
When storing the instrument for prolonged periods of time, cover it
with a vinyl sheet, or put it in a corrugated cardboard box, and store
it in a drv place away from direct sunlight.

i.2.3 Repacking for Transportation
When transporting the instrument, use the packing materials originally
used for shipment from the factory. If they have not been saved,

repack this instrument as follows:

(D Wrap the instrument in a vinyl sheet.
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@

©

1.2.4

(1}

(2}

put the wrapped instrument in a corrugated cardboard box having a
board thickness of 5 mm or more, and fill proper cushioning material
around the wrapped instrument so that the cushioning material is at
least 50 mm thick on all sides.

Put the accessories in the corrugated cardboard box, f£ill cushioning
material, close and seal the box, and bind it with strong strings.

General Precautions Before Use

Power supply

This instrument can be set for use on 100, 120, or 220 VAC +10%,
+4%
-10%
connector. The power fregquency must be 50 or 60 Hz.

When plugging the power cable into a power outlet, make sure that the
POWER switch is set to OFF.

or 240 VAC by adjusting the card inserted inside the AC LINE

Power plugs for use ocutside Japan

The following power plugs are provided for each country.

) A01402 A01403 AG1404 A01405 AQ1408 A01408
Straight Y98 | (Standard) (Opt.95) {Opt.96) (Opt.97) (Opt.98) (Opt.99)
Angle type AQ1412 AD1413 AD1414 A01415 - -
Applicable | JIS: Japan UL: US *1 SEV: SAA:

Standards | Law on Electrical | CSA: Canada Switzerland | Australia
Appliances New Zealand
Rating 125V/7A, 125V/7A, 250V/BA, 250V/BA, 250V/BA, 250V /5A
and Color | black, 2m black, 2m grey, 2m grey, 2m grey, 2m
Plug
o {
“1: CEE: Europe; VED: Germany; OVE: Australia; SEMKO: Sweden; DEMKO: Denmark;

KEMA: Holland: FIMKO: Finland; NEMKO: Norway; CEBEC: Belgium

Figure 1 - 1

power Plugs for Use outside Japan
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and General Precauti

ons

{3} Fuse replacement and voltage setting

Phe line fuse is installed inside the AC LINE connector on the rear
panel. To replace the fuse, disconnect the power cable from the AC
LINE connector and slide the plastic fuse box cover located at the
right of the AC LINE connector to the left, Now, the fuse can be
removed by pulling the lever marked with FUSE PULL. Make sure that
the replacement fuse is correct for the supply voltage. To use the
instrument on a different supply voltage, change the setting of the
card inserted under the fuse as follows: Remove the fuse. The card
which the voltage setting (100, 120, 220, or 240 V) is indicated
appears under the FUSE PULL lever. Take out the card and insert it
again in the position having the indication of the supply voltage to
be used facing up on the left hand side. The voltage indication tha
can be read with the card inserted in position represents the value
setting. Do not forget to change the fuse with one for the newly se
voltage.

standard or Opt.32: 1.6 A slow-blow fuse
Opt.42 or Opt.44 : 0.8 A slow-blow fuse

Figure 1 - 2 Fuse Replacement

(4) Time base oscillator warming

Plugging the power cable of the instrument into an AC power outlet
immediately turns on the built-in crystal oscillator, the oven heate

and the 10 MHz multiplier; the OVEN lamp on the front panel goes on.

on

t

of
t

r

In this state, a 10 MHz time-base signal is output from the STD IN/OUT

connector on the rear panel.
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7o make a highly accurate measurement, it is best to leave the power
cable of the instrument plugged into the AC power outlet since the
crystal oscillator requires warming up before its rated stability is
reached after the oven heater is powered.

CAUTION

Even if the POWER switch is set to OFF, the instrument remains partly
powered as long as its power cable is left plugged into the AC power
outlet. To completely cut it off, unplug the power cable.

(5)

(6}

(7}

(8)

Panel-setting memory

Even if the POWER switch is set to OFF, the settings that have been

made on the panels of the unit are preserved in memory as long as the
power is supplied. Even if the power cable is unplugged, the contents
of the memory can be retained for about 2 weeks by the built-in Ni-Cd

battery.
It takes 2 to 3 days to charge the Ni-~Cd battery.

Operating environment

Do not use the instrument in a dusty place or in a place exposed to
direct sunlight or corrosive gases. Keep the ambient temperature 0 to
+400C and humidity at B85% rh or less.

Cooling ventilation

For cooling, the instrument takes in the air through the holes

provided in the top and bottom covers, and it is exhausted by a
ventilator attached to the rear panel. Install the instrument where

its ventilation is not obstructed.

Mechanical shocks

Since the instrument incorporates a crystal oscillator, do not subject
it to excessive mechanical shocks.
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PANEL DESCRIPTION

See [Figure 2-1]. The controls on the front and rear panels are explained
in the order they are numbered in {Figure 2~-1].

[Front panel]

@

POWER switch

Pressing this switch turns on the internal circuits of the instrument
for operation; pressing it again cuts the power off. Regardless of
the setting of this switch, the time-base oscillator, the 10 MHz
multiplier, the oven heater, and the internal memory remain powered
and the OVEN lamp stays on as long as the power cable is plugged into
an AC power outlet.

MASTER RESET switch

This switch clears all key settings and the memory contents to
initialize the instrument.

Pressing this switch in the GPIB remote state sets the instrument
into the local state, causing the REMOTE lamp to go off.

When the lamp within EEEB switch is on, pressing this MASTER RESET
switch carries cut the self-check operation for the instrument.

RESET switch

This switch is used to manually reset the count value. Pressing this
switch reset the display to 0 and restarts measuring. If it is
pressed while the HOLD switch is on, measurement is made only once.
In the totalizing mode, pressing this switch resets the display to 0
and starts totalization; totalization stops when the switch is
pressed again. If totalization is started while the HOLD switch is
on, the display is not reset and is totalized from the last count

value.
SAMPLE RATE control

This control adjusts the measurement interval time. Setting this
control to OFF sets the interval time to approximately 0.05 seconds:

setting it to MAX sets the interval time to approximately 5> seconds.
In the MANUAL and HOLD modes, this control functions as the DELAYED
GATE control.

HOLD switch

Pressing this switch turns its lamp on and causes measurement to be
discontinued upon completion of the current measurement operation and
the display at that time to be retained,.

Pressing it again switches its lamp off and resets the holding state.
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®

®

RESOLUTION switches

These switches are used to step the readout resclution for
measurement up or down while observing the display.

INPUT SELECT switch A

Pressing the A switch switches its lamp on and selects the INPUT A
connector. The incoming fregquency applied to the INPUT A connector
can be measured and displaved.

INPUT SELECT switch B

Pressing the B switch switches its lamp on and selects the INPUT B
connector. The incoming frequency applied to the INPUT B connector
can be measured and displaved.

INPUT A connector [BNC type]

When INPUT SELECT switch A is pressed, the signal applied to this
connector is selected for measurement.

The measurable frequency range is from 10 mHz to 550 MHz.
This connector has a built-in fuse for the protection of input

circuit. (See paragraph 5-3. for the fuse replacement procedure.)
INPUT B connector

When INPUT SELECT switch B is pressed, the signal applied to this
connector is selected for measurement.

For the R5372/5372P, this connector is of the N type with the
measurable frequency range from 500 MHz to 18 GHz. For the
R5373/5373P, this connector is of the SMA type, which is convertible
into N type, with the measurable frequency range from 500 MHz to

27 GHz.

ATT switch

When measuring INPUT A signal over a frequency band of 10 mHz to

10 MHz, this switch is used to alternate the attenuation setting
between 0 dB and 20 dB., Each time it is pressed, either the 0 dB
lamp or 20 dB lamp goes on.

For measurement over a frequency band of 10 MHz to 550 MHz, this
switch functions as the ANS setting switch; it alternates the ANS
setting between ON and OFF, and either the ON lamp or OFF lamp goes
on each time it is pressed. Normally, the ANS is set to ON,

RF ATT switch

When measuring INPUT B signal, this switch is used to alternate the
attenuation setting between AUTO and 20 dB; each time it is pressed,
either the AUTO lamp or 20 4B lamp goes on. Normally, the
attenuation for input B is set to AUTO.
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10 mHz to 10 MHz/10 MHz to 550 MHz switch

When measuring INPUT A signal, this switch is used to select the
frequency bhand between [10 mHz to 10 MHz] and [10 MHz to 550 MHz].

If the 10 mHz to 10 MHz band is selected, the input impedance becomes
approximately 1 M, and the LEVEL control becomes usable,

If the 10 to 550 MHz band is selected, the input impedance becomes
approximately 50 @, and AC coupling is made. When either band is
selected, the corresponding lamp goes on.

LEVEL control

When measuring INPUT A signal in the 10 mHz to 10 MHz band, this
control is used to adjust the input trigger level in the range of

approximately -1 to +1 V. Turning this control fully
counterclockwise until it clicks causes the input to be AC-coupled.

Readout

This readout uses 12 large LEDs to display the measurement result,
The leftmost LED displays a message which represents the computation
function currently being used.

Lamps

These lamps indicate the unit markings to be read for current
measurement. For measurement of input A in the 10 mHz to 10 MHz
band, the upper lamp goes on indicating that the upper markings of
MHz, kHz, Hz, and mHz are to be read; otherwise, the lower lamp goes
on indicating that the lower markings of GHz, MHz, kHz and Hz are to
be read.

READY lamp

When this lamp goes on, the instrument is ready to measure the input
signal. The input signal cannot be measured when the instrument is
engaged in computation or when the frequency band setting is being
made in the MANUAL mode. When the necessary settings are completed,
this lamp goes on and the input signal, if applied, is measured. If
this lamp is off, it indicates that the necessary key settings have
not been completed.
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@9

COUNTING lamp

This lamp remains on while the instrument is engaged in measurement,
During measurement of INPUT A signal in the 10 to 550 MHz band, this
lamp goes on and stays on for the gate time determined according to
the RESOLUTION setting regardless of whether any signal is input.
During measurement of INPUT A signal in the 10 mHz to 10 MHz band for
which the gate is controlled by the input signal, this lamp is on
triggered by the input signal.

In the totalizing mode, this lamp remains on from the start to end of
totalization.

During measurement of the signal applied to INPUT B connector, this
lamp does not go on until the input signal has been captured; it goes
on after the capture, and remains on during opening the gate.

NOTE

When the gate time is very short, the COUNTING lamp stays on longer
than the gate time so that its lighting is easily recognizable.

When the EXT GATE is selected in measurement of INPUT B signal, the
COUNTING lamp goes on even if no signal is fed.

REMOTE lamp

When this lamp goes on, the settings for measurement are controlled
by an external controller via the optional GPIB interface.

OVEN lamp

This lamp goes on to indicate that the crystal oscillator oven is
powered. This lamp remains on even if the POWER switch is set to OFF
as long as the power cable is plugged into an AC power outlet. When
this lamp is on, the oven heater, the 10 MHz multiplier, and the
backup power supply for memory are also powered, and the 10 MHz time
base signal is output from the STD IN/OUT connector on the rear panel.

Key switches
The key switches are used to perform computation and to measure input

B in the manual mode (single-band fregquency measurement). (See 3-6
COMPUTATION DISPLAY.}
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[Rear panel]

@

@

GND terminal

This is a ground terminal. When using a 2-prong adapter to connect
the power cable to the AC power outlet, be sure to connect the ground
lead from the adapter or this GND terminal to ground. (See

Figure 2-1.)

AC LINE connhector

The instrument is powered via this connector., A line fuse is
installed inside this connector. The voltage setting for this
connector can be changed. (See 1.2.4 (3} for the procedures for

replacing the fuse and changing the line voltage setting.)
AUX IN/OUT connector

This connector can be used for various purposes; for example, to
output the measurement result as an analog signal, to output the
result of GO/NO~-GO decision made by the comparator, or to measure a
frequency with extra sensitivity and accuracy using a spectrum
analyzer in combination with this instrument.

The connector type is Amphenol stock No. 57-40140 or equivalent.

Table 2 — 1 Functions of AUX IN/QUT Connector Pins

Pin No. Signal name Logic Explanation
1
2 COUNTER END (TTL) Output at the
measurement end.
approx. 10 us
3 EXT. RESET Input of external reset
4 V to| signal. Each time a
15 ¥ signal is input,
1 us measurement is made
or more once. (HOLD switch on
front panel must be
pressed.)
4 GATE OUT Gate signal output
{TTL)
5
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Table 2 - 1 Punctions of AUX IN/OUT Connector Pins {(Cont'd)
Pin No. Signal name Logic Bxplanation
6 D/A OUT -4.995 V to +4.995 V Analog output of three
(Only with option lowest—order digits of
01 and 02) display after D/A
conversion
7 OV (Only for unit Analog ground
provided with (Used to ground D/A
option 01/02) OUT signal)
8 INPUT SELECT D D [D If option 02 is
0 [10 mHz to 70 MHz IO L1 provided, this signal
9 INPUT SELECT D1 - input can be used for
[10 MHz to 550 MHz}! L | H frequency band
INPUT B q o switching.
TTL level
10
11 Internally Output of input signal
detected signal detected according to
INPUT SELECT switch
{TTL) setting. This pin does
not function for the
[10 mHz to 10 MHz] band.
12 Comparator HIGH Ground signal level If option 01/02 is
i ided, both tput
13 Comparator LOW (Equivalent to 8N 7416) prov% ed, bo outputs
go high when comparators
are switched off.
14 GND ogv Logic signal ground

terminal
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TRIG MODE switches

Thegse switches are used to select the synchronization mode (EXT GATE,
EXT START, INT, or LINE) to measure a pulse-modulated wave freguency
or FM deviation {See paragraph 3=5 for further details.)

EXT IN connector

This connector is used to provide an external signal when the EXT
GATE mode or EXT START mode is selected with the TRIG MODE switch.
The external signals required are as follows:
EXT GATE : TTL level
EXT START: 2 Vp-p or more and 10 Vp~p or less with center
voltage of +1.5 V

STD EXT/INT switch

This switch is used to select either the internal time-base crystal
ogscillator or an external time-base signal. When this switch is set
o INT, the time base of the internal crystal oscillator is

selected, When it is set to EXT, the instrument operates based on an
external time-base signal of 1, 2, 2.5, 5, or 10 MHz.

STD ADJ

This is an adjuster for use in calibrating the crystal oscillator
that generates the internal time base.

STD IN/QUT connector

When the STD EXT/INT switch is set to EXT, an external time-base
signal is provided via this connector. The frequency of the external
time-base signal can be 1, 2, 2.5, 5, or 10 MHz. Its amplitude must
be in the range of 1 to 10 Vp-p. The input impedance is approximately
500 Q.

When the STD EXT/INT switch is set to INT, a 10 MHz time-base signal
is output; the amplitude is ! Vp-p or more and the output impedance
is approximately 50 (.

Ventilator

A ventilator to exhaust air is installed in the instrument to
minimize internal temperature rise.
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@ ADDRESS switch

This switch i3 a DIP switch to specify the address (talker or
listener address) on the bus. B8Set the first to fifth bits to the
address codes. Setting the sixth bhit to the ADDRESSABLE mode enables
addressing to be done from the controller. B8Setting it to the TALK
ONLY mode specifies the talker mode regardless of the ADDRESS 1 to 5
settings. Setting the seventh bit to 1 sends headers. Setting it to
0 specifies headers as space codes.

é) GPIB connector
This connector has 24 pins and is used for bus cable connection.

Since this connector is a piggy-back type, standard bus cables can be
stacked together. Up to three connectors can be used.
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‘ [

Front Panel

Rear Panel

Figure 2 - 1 Panel Description
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OPERATING PROCEDURE

Basic Operating Procedure

This paragraph explains the basic procedure for operating the instrument.
The procedure can also be used to check whether the instrument operates
correctly.

{1

(3)

(4)

First, make sure that the voltage setting made inside the AC LINE
connector agrees with the available line voltage and that the POWER
switch on the front panel is set to OFF. Next, connect the power
cable connector to the AC LINE connector of the instrument and the
plug at the other end of the power cable to an AC power outlet.

When the time-base signal generated by the internal crystal oscillator
is used, set the STD EXT/INT switch on the rear panel to INT; when an
external time-base signal is tc be used, set the switch to EXT and
provide an external time-base signal to the STD IN/QUT connector.

Set the POWER switch to ON; the self-check function is automatically
executed causing all segments of all displav digits and all LEDs
except the COUNTING lamp to go onh. At this time, make visual checks
for all lamps.

After all display digits go on, the ROM, RAM, and internal circuits of
the instrument are automatically checked. If any fault is detected,
the corresponding error message is displayed. (See 3-7. COMMAND/ERROR
MESSAGES for the meanings of error messages,)
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3.747

(1)

(2)

(3)

(4)

Self-performance Checks

When the instrument is in normal condition and is powered, it is
initialized to the most recent settings {the settings that were valid
immediately before the instrument was previously switched off) that
have been stored in the memory.

When the instrument is turned on after its power cable has been
unplugged for prolonged period of time, it is initialized as follows:

Press the ., (,psSWitch and check that the settings have been
RESET

initialized as follows:

RESOLUTION 100 Hz

INPUT SELECT B

SAMPLE RATE Holding state is reset.
- - READY
0.0 -

Display 2 . —

kHz
INPUT B AUTO
Computation OFF

To check the key switches and the display, press the [fuey Switch (its
CHECK
lamp goes on), then the 0 switch., (See 3-7. Error messages)

Press the same key switches as mentioned in (2) above again; the

display becomes as follows:

= Ei El {} ;‘:} . B (R5372/5373)
MHE=z kHz
i i:l D . {:I I_l LI . LI {(R5372p/5373P)
MHz kH=z

Turning the SAMPLE RATE control, make sure that the blinking rate of
the COQUNTING lamp changes.
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(5}

(6)

3.7.2

Change the RESOLUTION switch setting and make sure that the display
correspondingly changeg as follows:

When the [§] key is pressed, the number of digits of the resclution is
increased by one from the currently-displayed resolution,

When the [ key is pressed, the number of digits of the resolution is
decreased by one from the currently-~displayed resclution.

@ In use of R5372/73

When the [&] key is pressed once, the resolution is changed to 10 Hz.
000D 0o
IR i i
MH 2 kHz

® In use of R5372p/73P

When the key is pressed once, the resolution is changed to 1 kHz.

CHECK

To reset the self-check mode, press the EEEB and [] switches, or

press INPUT SELECT switch [ ] or [T &].

Self-checks after Recovery from power failure (Including Instantaneous
One)

The instrument is set to the power on state after power recovery from

service interruption. The self-checks are carried out, and the
instrument then resumes the state before the power failure.
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3.2 Measurement AT INPUT A
3.2.1 Measurement in 10 mHz to 10 MHz Band (Continuous Wave Signal)

{1) Press the yasver Switch,
RESET
(2) Press INPUT SELECT switch [T .} .
{3) Select the {10 mHz to 10 MHz] band.
(4) Set the ATT switch according to the incoming signal level.

(5) Apply the unknown signal to the INPUT A connector.

CAUTION

Never apply the following damaging level to the INPUT A connector.
INPUT A at 10 mHz to 10 MHz band .
5 Vvrms (1 MHz to 10 MHz}
10 Vrms (400 Hz to 1 MHz)
100 Vrms {DC to 400 Hz}

{6) Turn the LEVEL control fully counterclockwise and set it to the AC
position, or adjust the control to set a proper trigger level. If the
trigger level is properly adjusted, the COUNTING lamp goes on and
measurement starts. (See Figures 3-1 and 3-2 for adjustment of the

trigger level.)

NOTE

1. For a sine-wave input signal, the range of frequencies that can be
measured in the AC coupling mode is from 10 Hz to 10 MHz.
2. Even if the gate opens and the COUNTING lamp goes on, measurement is

not performed while the trigger level is adjusted.
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; : DC coupling
Input signal waveform AC coupling Trigger level adjustment
Sine wave Measurable Measurable
/ \ /N IR AILILE SIS X R
# - v yrassts it sy st st v A 3 s ov
£ 2LER X
O\ < s R rr X
Pulse (duty factor = 50%) Measurable Measurable
ov 2 % ov Gh s 1atI [~ ov
- e ’ -
pulse {(duty factor % 50%) Unmeasurable Measurable
r | _' ] - l_ r ﬂ’// L 7 -
ov 7 77 ov 7 ov
il L = 4 £
Random pulse Unmeasurable . Measurable
—Iﬂnr -I ” F % G o 4 ' 7
il N[ R e
O U HEEQE S S—
Containinq noise Unmeasurable Measurable
L~ P (with higher trigger level)
/\’ /\ ] £ O ?// Jl/ X { ov XA ov
7 v A 7///YU x<-/ ;2
Noise | Noise is counted in
Containing DC- compenent much Measurable Unmeasurable
greater than signal level
7
AN /T £ 50 V R TR ov W /////// oy
7/ R, XL
Cannot be compensated for b
100 mVP-PXOlﬂA'/ ~— S~ trigger levelpad?ustment. v

m shows hysteresis level

Figure 3 - 1 Setting of Input Coupling Mode
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3.2 Measurement AT INPUT A

ATT 0 dB
+16v
A%
Input P \ +10V
pulse ] Trigger level
string { vp _ variable range
' {(Input DC
Vo voltage rangel
— -10v
-lev

Vp: Maximum input signal amplitude 1.4 Vp-p {Approx. 500 mVrms)

ATT 20 4B
+1.6V
InputVP ‘ - +1v
ggiiﬁg ’ '\_ : _ Trigger level
variable range
Vp -1 {Input DC
' voltage range)
- VP L _1v '
=1.6V

Vp: Maximum input signal amplitude 14.0 Vp-p (Approx. 5 Vrms}

Figure 3 -~ 2 Relationship Between Trigger Level Variable Range
and Maximum Input Signal Amplitude

(7) Set the measurement resclution using the RESOLUTION switches., Every
time the [¢] switch is pressed, the resolution is lowered by one
digit (the measurement time decreases}); every time the [0 switch is
pressed, the resolution is raised by one digit

{the measurement time increases),

(8) Adjust the measurement repetition rate as required using the SAMPLE
RATE control.
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3.2 Measurement AT INPUT A

3.2.2 Measurement in 10 MHz to 550 MHz Band (Continuous Wave Signal)

(1) Press the MASTER switch.

RESET

(2) Press INPUT SELECT switch [ 4] .
(3) The 10 MHz to 550 MHz band has already been selected.
{(4) Apply the unknown signal to the INPUT A connector.

CAUTION

Never apply the Ffollowing damaging level voltage to the INPUT A

connector.

INPUT A 10 MHz to 550 MHz band

B Vrms

(5) Set the measurement resolution using the RESOLUTION switches. Every
time the [ switch is pressed, the resolution is lowered by one
digit (the measurement time decreases); every time the [ switch is
pressed, the resolution is raised by one digit (the measurement time
increases).

(6) Adjust the measurement repetition rate as required using the SAMPLE
RATE control,

3.2.3 Totalize

{1} Press the :gzggﬂ switch.

(2) Press INPUT SELECT switch [ .} .

(3) Select the 10 mHz to 10 MHz band.

{4) Set the ATT switch according to the input level,
{5) Apply the input signal to the INPUT A connector.

(6} Adjust the trigger level by the LEVEL control as the input signal
frequency is displayed.
TAT A

(7) Press the [Burd switch (its lamp goes on), then thé switch.

{8) Press the U switch; the COUNTING lamp goes on and counting starts.

oN/OFF

{9) Press the E] switch again; the COUNTING lamp goes off and the count

ONAQFF
is maintained.
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3.2 Measurement AT INPUT A

{10) Next, pressing the 0

ONA/OF
HOoLlD .
reset., When 0 switch is set to on, pressing it causes totalization

stitch again causes the previous count to be

to be started again without resetting the previous count.
If the count exceeds the limit capacity (1010-1), v 3" is
displaved.

(11) To restore the frequency measurement mode, press the [ switch

TOT
(its lamp goes on) and the 0 * switch again; or press INPUT SELECT

switch B &) or [ ).

3.2.4 rulse Width Measurement (R5372P/5373P only)

{1) Press the master switch,
RESET

{2) Press INPUT SELECT switch [ 4} .

{3) Select the 10 mHz to 10 MHz band.

{4) Set the ATT switch according to the input level.

{5) Apply the unknown signal to the INPUT A connector.

(6) Adjust the trigger level using the LEVEL control; the input signal
freguency is displayed.

(7) Press the [g] switch (its lamp goes on), then the switch.

{8) To change the polarity, use the > switch. Pressing it during
measurement of the positive pulse width (with command displayed as
") ") changes the polarity so that the negative pulse width is
meLsured (with command displayed as " - "); pressing it again restores
the positive pulse width measurement que. The measurement result is
always displayed in us (fixed display) with the resolution being 10 ns.

(9) To restore the frequency measurement mode, press the [ue] switch

Pw

{its lamp goes on) and the switch again; or press INPUT SELECT

switch [ a] or [ 5].
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3.3 Measurement AT INPUT B

3.3 Measurement AT INPUT B

3.3.1 Automatic Measurement in 500 MHz to 18 GHz (27 GHz for R53373/73P) Band
{Continuous Wave Signal)

(T) Press the MASTERSWitCh-
RESET

(2) The INPUT SELECT switch B has already been on.
(3) Apply the unknown signal to the INPUT B connector.

CAUTION

Never apply the following damaging level to the INPUT B
connector,
+10 dBm max. for INPUT B

{4) The frequency is displayed.

(5) Set the measurement resolution using the RESOLUTION switches. Every
time the [ switch is pressed, the resolution is lowered by one
digit (the measﬁrement time decerases); every time thé Bl switch is
pressed, the resolution is raised by one digit (the measurement time

increases).

(6) Adjust the measurement repetition rate as required using the SAMPLE
RATE control.

3.3.2 Acguisition Time

RESET
The acquisition time is the interval from the pressing of the [
switch in the INPUT B AUTO mode to the start of counting; it is
approximately 300 ms.
When the frequency of the acquired signal drifts beyond the specified
bandwidth*, another acquisition time of approximately 300 ms is
required to acquire the signal again. The acquired signal is measured
at the repetition rate (approx. 50 ms to 5 s) set with the SAMPLE RATE
control.
*Bandwidth specification

+125 MHz 1.4 to 18 GHz (27 GHz for R3373/73P)]
+25 MHz [0.5 to 1.4 GHz]

If the input signal contains much spurious component, or if the input
level is so high as to cause measurement errors, it may be necessary
to measure INPUT B signal manually.

3.3.3 ACQ Reacquisition Mode

To measure an input signal whose frequency rapidly changes, use the
ACO mode in which signal acquisition is repeated. ACSa

Pressing the Bisg switch {its lamp goes on) and the switch in
that order causes signal acquisition to be made for every 10

measurements. _
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3.3 Measurement AT INPUT B

3.3.4 Manual Measurement in 500 MHz to 18 GHz (27 GHz for R5373/73P) Band

Whereas measurement in the AUTO mode requires the acquisition time

: AUTO
explained in 3.2.2, manual measurement made by pressing the § .}
switch (its lamp goes on) does not reguire any such acquisition time.
When the approximate frequency (within the specified bandwidth of
+125MHz or *25MHz) of the signal to be measured is known, the
instrument may be manually set to be ready for counting. This method
of manually setting input B may be helpful when measuring
pulse-modulated waves, or when measurement errors are apt to occur
because of much too great a spurious signal or much too high an input

level.
The HOLD position establishes the burst wave measurement mode.

To manually set input B, use the following procedure:

(:) Press the ,,srer SWitch.
RESET

(z) The INPUT SELECT switch = ] has already been on.
T ARTO
(3) pressing the Eww] switch causes the previous setting to be
displayed; it is of the initial setting (500 MHz), the frequency
measured in the AUTO mode, or the manually set frequency.

(@) Manually set the desired frequency: O W U d Q tgggg]
It must be set in MHz in the range of 500 to 18000 (26999 for
R5373/73P with the unit of MHz). '

When the'[@ggﬂ]switch is pressed, the manually set frequency is
stored in the memory. Pressing only the[gggﬂj switch without

entering any value causes the previous setting to be stored.

To restore the AUTO mode, press the [ard and Bwwl switches.

NOTE

When the lamp within the [@ww] switch flashes on and off
with the READY lamp on the readout remaining off, press the

EE&Q switch again; the AUTO mode is restored.

Example: Manually setting 4 GHz

2wl @ 0 @ @ &

[HHZ ]

With this setting, a frequency over the range of 3875

to 4125 MHz can be measured.
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3.3 Measurement AT INPUT B

(:) Apply the unknown signal to the INPUT B connector.

CAUTION

Never apply the following damaging level to the INPUT B

connector.
+10 d4Bm max. for the INPUT B

(E) Set the measurement resolution using the RESOLUTION switches.
Every time the [@ switch is pressed, the resolution is lowered by
one digit (the measurement time decreases); every time the
switch is pressed, the rescolution is raised by one digit (the [

measurement time increases).

(:) adjust the measurement repetition rate as required using the SAMPLE

RATE control.
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3.4 Burst Wave Measurement

3.4 Burst Wave Measurement

The R5372/5372P/5373/5373P can measure the carrier frequency of
pulse-modulated wave signals, medulated pulse widths (R5372P/5373P only),
and repetitive frequencies. It can operate in the trigger mode (see 3.5)
or internal (INT) mode. This section explains the burst wave measurement
in the internal mode.

3.4.1

(1}

{2)

(3)
(4)

(5)

(6)

(7

Carrier Frequency Measurement of Burst Wave

Set the TRIG MODE switch on the cear panel to INT.

Press the y,s5rpr SwWitch.
RESET

Press INPUT SELECT switch [T L] or { &} .
Set the HOLD switch to on. (The HOLD switch alternates between on and
off: it is set to on when the lamp below it is on.)
Set the SAMPLE RATE control on the front panel to OFF by turning it
fully counterclockwise until it clicks.
Manually set the estimated frequency (to be within the specified
bandwidth*) of the unkown signal as the manual data uzing the keys.
*Bandwidth specification

+125 MHz [1.4 GHz to 18 GHz {27 GHz for R5373/73P}]

+25 MHz [500 MHz to 1.4 GHz]

Example: Manually setting 7 GHz. (The instrument becomes a frequency

counter for a 7 GHz band.)

W 0 000 &3

Input A requires no manual data to be specified. Pressing
the.  [Bma] and [EMER] switches makes the instrument ready for

counting operation in the manual mode.

Apply the input signal to the input connector selected with the INPUT
SELECT switch using care to the input level; when a pulse-modulated
wave signal is to be measured, its peak value must be lower than the
damaging level of the instrument.
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3.4 Burst Wave Measurement

(8) a. R5372/5373

Set the desired resolution using the RESOLUTION switches so that

. 1
pulse width ;E;;IGEESR_ 400 ns.

Raising the resolution exceeding the above value will display error

message. If the message is displayed, lower the

resolution.

. — T —
‘Detected -, AUX IN/OUT
signal ‘ [ % | | pin 11

Q.lps—~10s
GATE - | Decade sStep Value I l AUX IN/OUT
ouT GW it ‘ pin 4

Figure 3 - 3 (a) Burst Wave Measurement on R5372/5373

b. R5372P/5373P

get the desired resolution using the RESOLUTION switches; the average
mode is automatically entered and the number of averaging measurements
is automatically set according to the pulse width and the resolution,
and the measurements are performed. When the resolution setting exceeds
the maximum resolution determined with respect to the pulse width as
Eri.. *} is displayed, and the

measurements are made with the maximum resolution shown in Figure 9-2.

shown in Figure 9-2, an error message ("
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3.4 Burst Wave Measurement

WW—

signal ’ = Sent out from

- |—__I AUX IN_/OU‘I’ pint1
GATE J‘_—l I——I
OUT —rT——— (L

Approx. 25 ns || ¥ APPIOX. 25 ns Sent out from
AUX IN/OUT pind

Fx

Figure 3 — 4 (b} Burst Wave Measurement on R5372P/5373P

NOTE

When the burst wave pulse width is too narrow (0.5 us or less) or the
repetitive frequency is too low, the AUTO RF ATT may not function
effectively; set the RF ATT to 20 dB depending on the input level.

3.4.2 Nonstorage Mode for Burst Wave Carrier Freguency Measurement

When the number of samples is set to 1 ("I'_l : : E’ E '[") during
burst wave carrier frequency measurement (see 3-10-10.}, the current
intermediate result of computation is displayed in the automatic
averaging mode. In such a case, since averaging has not been
completed, " -~ " is displayed as the command message. The result of
averaging is displayed when command message " — " disappears or when
a different commana message appears. From that point on, the readout
always displays the most recent average obtained by the moving average
method (that is, smoothing mode of operation).

The restarting point of measurement can be changed by pressing the
REiET switch. This is useful when one measurement for averaging
requires a long time (when the pulse width is narrow and the
repetitive frequency is low). The function can be set and reset by

pressing the following switches:

Setting : [Rel [0 BTER) -
Resetting: EEE] EEE]
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3.4 Burst Wave Measurement

3.4.3 Modulated Pulse Width Measurement (R5372P/5373P only)
After completing the steps explained in 3.4.1, take the following steps:
' PW

(1) Press the @E] and switches.

(2) The result of measurement is displayed with unit of microseconds with
the 10 ns resolution. Since only the pulse width portion exceeding
the input sensitivity level of the instrument is measured, the
measured pulse width differs according to the input level if the input
signal involves long rise and fall times.

Input signal

¥ Input sensitivity

\50% level

Detected signal

Measured pulse width.

Figure 3 - 4 Modulated Pulse Width Measurement
PW
(3) To reset the pulse width measurement mode, press the [g] and
switches again, or press INPUT SELECT switch [7 .] or [ 3] .

3.4.4 Repetitive Freguency Measurement

After completing the steps explained in 3.4.1, take the following
steps:

(1) Apply the detector output obtained from the AUX IN/OUT connector
Pin 11

N A . .
on the rear panel to the INPUT connector (Pln 14 Ground)

(2) Press INPUT SELECT switch [ 4] .

(3) Select the 10 mHz to 10 MHz band.

(4) Set the ATT switch to 20 4B.

{5) Reset the holding state.

(6) Adjust the trigger level using the LEVEL control.

{7) Set the resolution using the RESOLUTION switches. (See Figures 9-1
and 9-2 for the relationship between the measurement time and

resolution.)
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3.5 Synchronous Trigger Mode

3.5.1

(m

(2)

INT/EXT/LINE Mode

This instrument allows gate control in various modes using the TRIG
MODE switches on the rear panel so that various types of measurement

can be made.
These switches are useful when setting the burst wave measurement mode.

INT
TRIG MODE

_ . N ,
EXT IN—EXT — INT —LINE When measuring burst waves in the

normal automatic synchronization

4_(::) mode, set TRIG MODE switch S1 on the
rear panel to INT, since no external
synchronization signal is required;
"‘4::> 52 may be set to either GATE or
GATE START START, With these settings made, the

. . gate is cotrolled by the internally
detected signal, and the gate time for R5372P/5373P is approximately
50 ns shorter than the length of the internally detected signal.
Since the gate opens on the leading edge, note that a continuous-wave
input signal cannot open the gate.

EXT GATE

TRIG MODE. . N S 4 52
Set TRIG MODE switches S1 and 52 on
EXTIN-EXT - INT ¢ LINE the rear panel to EXT and GATE
respectively, and input a 50 ns (0.5
us for R5372/5373) or longer gate

signal to the EXT IN connector. With
‘—4::) these settings made, the dgate opens
GATE START when the signal input to the EXT IN

connector goes low and stays open as
long as the signal stays low. In this mode, the gate is opened by the
signal input to the EXT IN connector regardless of whether the unknown
signal is input. Figure 3-5 shows the signals output to the AUX IN/OUT
connector. Each of these signals has an internal delay difference, and
the gate signal is output approximately 50-100 ns later than detection

signal.
 —{ T —

Detected signal —_____1_______ﬂf—__ﬂd)—m—_l_“y_”*__J__—;
EXT 1IN ! & |
Gate | I 5; I

Figure 3 ~ 5 EXT GATE Mode
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3.5 Synchronous Trigger Mode

{3} EXT START

TRIG MODE
EXT IN— EXT — INT —LINE

-6
-9

GATE START

Set TRIG MODE switches S1 and 82 on
the rear panel to EXT and START
respectively, and input a 1 us or
longer trigger signal to the EXT IN
connector. With these settings made,
the gate opens when the signal input
to the EXT IN connector goes low and
closes when the internally detected
signal goes high. Note that the
trigger signal is effective only
while the internally detected signal
is on (low).

Fx

« —

Detected signal _—_|__]——85 —

EXT IN

L

S

Gate —w—————fI——_u“ﬂ_L « -—_————_L____

Figure 3 - 6 EXT START Mode

(4) LINE

TRIG MODE
EKTIN»—EXT INT ~LINE

-~

GATE  START

In any mode, if the time equal to the inverse of the
resclution set on the front panel is shorter than the
internally detected signal (external gate signal), the gate
closes upon lapse of the time equal to the inverse value.

Set TRIG MODE switch S1 to LINE; 52
may be set to either GATE or START.
With these settings made, the gate
opens in synchronism with the AC line
frequency. Note, however, that
triggering cannot be made when the
internally detected signal is off
{high).

NOTE
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3.5 Synchronous Trigger Mode

3.5.2 DELAYED GATE Mode

{1} When the DELAYED GATE control on the front panel is turned
counterclockwise to OFF, the gate is opened by each trigger signal
without any delay in any of the foregoing four trigger modes.

(2) The detection of each trigger signal in any of the foregoing four
trigger modes can be delayed by 25 ps to 30 ms by adjusting the
DELAYED GATE control.

Fx

INT
EXT GATE
-EXT STAR?)
LINE

GATE (1)
(DELAY OFF)

GATE (2)
{ DELAY ON)

rﬂ

GATE (3)
( DELAY ON)

Figure 3 - 7 DELAYED GATE Mode
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3.6 Computation Display (KEYBOARD OPERATION)

3.6 Computation Display (KEYBOARD OPERATION)

MIN AT 7

1 [ ]
ERERDREE

(+)

ﬂ TR ALTO

N0

o  {BLEsT)

=3
wANUALpC-)

= CLR-K

ENTER

{(#hz)

[ua]
SHIFT

Figure 3 - 8 Key Switch Section

3.6.1 Algorithm for Setting and Resetting Computation Functions

(1} Functions requiring no data setting

ON

-DF? Function]

setting

R GFF

Function
setting

(2) Functions reguiring data setting

OFF
e

Function oN

Specifying a function which
is off sets it on.

Specifying a function which
is on sets it off.

ON GFE

Fuanction

setting N

When a function is set, a
state in shich data input

Data
setting

is accepted is entered,

7

setting

Specifying a function
already set resets it.

and the previous data is
displaved.

.

ON

3 - 19

\‘ ENTER
switch

Pressing the |ENTER switch

starts execution of the
function using the newly
input data, or the previous
data if no new data has been
input.

—>
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3.6 Computation Display (KEYBOARD OPERATION)

(3)

Calculator function

Arithmetic operations each involving two operands of up to eight
digits each can be made, like with a general electronic calculator, by
pressing a numerical key to initiate each operation.

Numeri- Operator INPUT SELECT —> OFF

cal keys { +, —, X, =, =) switch A or B

The operators are represented by the following keys:
CLR-KS

B ¢ BE O ERG G2 0 Go 0 & 58

To reset the calculator function mode, press INPUT SELECT switch [,

or [ gl -

Example: 144.48 x 3
Press the following keys:

I B E00E B3 @ @ &6

The answer is displayed as follows:
RN ‘3 oo,
A . l |
Finally, press INPUT SELECT switch [ ,] or [T ] to reset

the calculator function mode.

3.6.2 Offset Display (OFS)

(1}

It is possible to display the measurement of input A or B after adding
or subtracting a certain constant value to or from measured value.

Setting offset data

Phe offset data in MHz order may be set ranging over all digits, but
its portion lower than the resolution is not displayed. With INPUT A
[10 mHz to 10 MHz], frequencies are given in kHz.

Example 1: Inputting 1234 MHz as offset data

OFS
Bed B 0 B B F B

Example 2: Inputting ~50 kHz as coffset data
QF s

B B H O OB B @@
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3.6 Computation Display (KEYBOARD OPERATION)

(2)

(3)

(4)

3.6.3

(m

Monitoring and changing offset data

puring measurement involving offset data, the offset data can be
OFS

displayed for checking by pressing the Gy~ and switches. If
the displayed offset data need not be changed, simply press the Ent £8)
switch. If it is to be changed, input new offset data using numerical
keys, then press the [mip) switch. At that time, 1f the operator (+ or
-} of offset data is also to be changed, press the [4 switch before

inputting the new data.

Discontinuing offset computation

oFs 0OFS
To stop offsetting capabilities, press the Burd _ [Euird  and
switches., Even if offsetting capabilities is discontinued, the offset

data remains in the memory so that offsetting can be resumed using the
OFS

same offset data by pressing the [Giri and [@1ER). switches.

Clearing offset data

If erroneous offset data is input, clear it by pressing the §iml and
CLR-KS
@Egg switches, then input the correct data to continue operation.

Display of Computation between Measurements Between Two Inputs A and B
It is possible to alternately measure the freguencies of inputs A and

B and display the sum of, or difference between, the two
measurements. (The same procedure is applicable between two inputs A

or B.)
Example: Displaying the sum of measured data on inputs A and B.

(1) Press INPUT SELECT switch 3] .
OFs

@ Press the [ue] and switches; the previously
input offset data, iIf any, is displayed.
() Press INPUT SELECT switch [F_g] ; the readout displays

'L robuntbt ot .
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3.6 Computation Display {KEYBOARD OPERATION)

(:) Presgs the @Eﬁﬂ switch; the measured value of input B is set as
the offset data, and the sum of the measured values of inputs A

and B is displayed. The polarity may be specified after pressing
the [ 4] switch.

If no signal is input to the INPUT B connector, no value is
displaved.

Table 3-1 Outlines some key operation samples.

Table 3 - 1 Key Operation Samples for Computation Between
Measurements of Inputs A and B
Computation Key operation
A_B OFs . L
Fl B B Ei #@ &®
OFS ’
B+ A F2 & =3 &®
: oFs )
B-A Fa Bd B L B R
) aFS8
A+ A E3 Ba B Eo BR

efFs

To discontinue offsetting operation, press the @a
OFS
and switches.

=
SHIFT

NOTE

The previously set polarity remains the same until it is changed.
When changing the offset data, always check the set polarity .

{2) The measured value of input A, B, or C can be used as the offset data.
Example: Observing the frequency drift of input A.
(1) Press INPUT SELECT switch [ .J.

9F5S
@ Press the [ and switches; the offset data,

if any, is displayed, but it is not set,
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3.6 Computation Display (KEYBOARD OPERATION)

(E) Press the Eurl and [ 4] switches; the offset data is set. At
this time, the measured value obtained immediately before the
Bu=r] and 0 switches were pressed is displayed as the offset
data. |

@ Press the and @E] switches: the value of [({measured value

of input A) - (Initial value of inputA)] is displayed.

OFS

To discontinue the offsetting operation, press the [Eurl Buzq and
aFs

% switches.
To set the measured value of input B as the offset data, press the
© &) switeh instead of the 4] switch in step (:), and the EEEH and
[ 5] switches instead of the [up] and [° ] switches in step (g).

The same procedures described above can be applied when using the
measured value of input C. 1In this case, make sure that the lamp
indicating the input C measuring frequency range is in appropriate
position in step (?).

(3) The computations explained in 3.6.2 (1) to (3) and 3.6.3. (1}, (2)
can be made simultaneously.
"Display value = {measurement of input A or B) t (measurement of
input B or A) * (initial value of input A or B) * K
{offset data)

Example: Displaying the value of (measured value of input B +
measured value of input A - initial value of input B -
30 MHz).
(:) Press INPUT SELECT switch F 3} . {(Measuring initial
value of input B,)
(:) Press the following keys successively:

Bn B Fa &5
&n B @D F3 B &3

OFS

Burg @ RiE]
aFs OFs

To stop the offsetting operation, press the [fugl] Gued and [
switches. 1In this case, settings for the offsetting operation are

reset altogether; they cannot be individually reset.
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3.6 Computation Display (KEYBOARD OPERATIOHN)

3.6.4 Quotient Display (-+)

it is possible to divide the measured value of input A or B by a
constant and display the gquotient.

Example: Dividing the measured value of input B by 125 and
displaying the guotient.

@
©

®

Press INPUT SELECT switch P sl

Press the EEEQ and Ej switches; the previous data
is displayed.

Press the [J] and [TER] switches; the
quotient obtained by dividing the measured value of

input B by 125 is displaved.

To stop the division, press the Be O &o and . switches. The
divisor must be in the range of 0.001 to 99999.999.

3.6.5 Product Display (x}

It is possible to multiply the measured value of input A, B, or C by a

constant and display the product,

Example:

Multiplying the measured value of input A by 18 and

displaying the product.

@
@

®

Press INPUT SELECT switch [ 4] .

Press the [urd and Ej switches: the previous data
is displayed.

press the [} and [NiR] switches; the product
obtained by multiplying the measured value of input

A by 18 is displayed.

X X
To discontinue the multiplication, press the [Eusd (@ Eied and (g

switches.

The multiplier must be in the range of 0.001 to 99999.993.
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3.6.6 Scaling Display

Scaling computation can be made using the offset display function and
the guotient display function in combination.

. + here:
Scaling = E%—E Where
Fx = Measured value of input A or B
K = Constant
D = Constant

To use this function, proceed as follows:

(E) Input *K using the offset computation function:
aFs

(:) Input D using the division function:

e O 0 &
Thus, the scaling display mode has been achieved. To discontinue the
scaling display operation, press the Eollowing keys:

OQFS

Guer Gurd 0 {The offsetting function is reset.)
Bird [) Gued [ (The division function is reset.)

3.6.7 Parts Per Million {(ppm) DPisplay

The deviation in ppm of the measured value of input A or B from the
reference value can be displayed.

Example 1: Displaying the deviation in ppm of input B with respect
to 10 GHz. '
(1) Press INPUT SELECT switch € ).
(g) Press the (] and [I] switches; the previous
reference data is displayed.
(3) Pressthe (§ (@ (@ [ [@ and BiER) switches;
the value of the following is displayed:

(Measured value of input B - reference value) . 106
Reference value

Example 2: Displaying the deviation in ppm with respect to a

measurement of input B.

@ Press the [Bued (1 G el Bs] and BMER) switches.

To stop the PPM display, press the Burd [ Grd and switches.
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3.6.8 Comparator Function (COMP)

It is possible to check whether the measured value of a signal is
between the two levels by setting a pair of high and low levels. The
level setting data may range over all digits, and the plus or minus
sign can also be set.
The check result is displayed as follows:

Measurement > high level : " }{ " (LSD)

High level 2 measurement 2 low level: No display

Measurement < low level s " ! " {LSD)

Example: Checking the measurement by setting the high and low levels
to i? MHz and 9 MHz respectively.
@ Press the Eird and switches; the previous high
level is displayed together with command message " % "

that is displayed at MSD,

@ Press the M and [iEE] switches; the new high
level is set, and the previous low level is displayed
together with command message " {_ " that is displayed

at MSD.

(:) Press the [] and @ﬁﬁﬂ switches; the comparison
levels are set, At the same time, if option 01 or 02

has been installed, the HIGH signal (pin 12) and LOW
signal (pin 13) are sent out from the AUX IN/OUT

connector on the rear panel.

To reset the comparator function, press the [ued Bizd and

switches.
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3.6.9 Maximum Value (MAX), Minimum Value (MIN), and Fluctuation Width (AF)
bisplay
The maximum and minimum measurements and the fluctuation width
{maximum - minimum) can be displayed. The number of samples to be
raken to display such values can also be specified by using

MAX MIN

si?tistical computation switch @Q together with the . ; Or
3] switch. If the number of samples is not specified, the lamp
within [Eve) switch remains off; in that state, the instrument always
displays the up-to-date maximum, minimum, or fluctuation value
detected at or after a specified point of time.
(1) MAX display
MAX
Press the [Gug] and switcheg: the instrument starts displaying
the up-to-date maximum measurement. ?ﬁiaitarting point of this

function can be reset by pressing the [] switch; the maximum

measurement detection and display are newly started when the switch is

pressed.

(2) Changing MAX display to MIN or AF display
Pressing the [Bue] and N switches changes the MAX display to the
MIN display, and pressing the Buem) and ﬁﬁ switches changes the MIN
display to the F display. Such display changes do not change the
function starting point so that any of the maximum measurement,
minimum measurement, and fluctuation width detected at or after a
certain time can be displayed just by properly changing the key switch
setting.

RESET

To reset the function starting point, press the [] switch. To
discontinue the display, check the command message display and set the

same function again.

Command message;

MAX display:
MIN display:

o
3,6.10 Statistical Computation

AF display :

It is possible to display the average value, maximum value, minimum
value fluctuation width, or standard deviation computed using the
specified number of samples
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(1)

(2)

Settings

Press the [fve] switch; the following is displayed:
R 1 I s R v T e
nZ idec d.oicd.dMH.

In the above display, " B " represents the number of samples to be

taken and ® k: " the exponential display designation. Select

" [] % E? ;] L{ " as the exponent, then specify the
number of samples to be taken. To set 1000 as the number, for
example, press the and [ER) switches.

The Setting”causes the average value of 1000 samples to be computed.
To display a value other than the average, set the corresponding
function. To display the maximum measurement, for example, press the
Bue) and x switches; it is displayed after completion of
measurements of specified samples. When such a display function
change is made after all samples are measured in the holding state,
the computed value is displayed immediately.

To display the minimum measurement, press the Bued and H switches;
to display the fluctuation width, press the EEEB and Eﬁa éwitches;
to display the standard deviation, press the [y and &2 switches;
to return to the average display, press the Gazd and é%E] switches.
Changing one display function to another does not reset the setting of
the number of samples; to reset it, press theRBEiT switch.

To discontinue the statistical computation, press the &veg] and [Fvg)

switches.

Number of samples

a, BSetting " E] "
Setting E} causes a special mode to be entered. In that mode,
when the automatic averaging mode is set during measurement of a
pulse—modulated carrier frequency (R5372P/5373P), the current
inE?rmediate result of averaging is displayed. Command message
" _ " jg displayed until completion of averaging. When the final
avérage value is displayed, the command message disappears or a

different command message is displayed.
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For measurement of a signal other than a pulse-modulated wave,

g

setting " L " ~auses the number of samples to be specified as 1

go that measurement is carried out in normal mode.

b. Setting " = "

The number of samples is specified as 10,
" ‘_'

¢. BSetting C

The number of samples is specified as 100.
: n t' n
d. Setting I

The number of samples is specified as 1000.

e. Betting " L% "

The number of samples is specified as 10000.

{3) Command messages

Table 3 - 2 Command Messages Displayed During Statistical Computation

. Command mess
Key setting omman eSsage

MSD LSD

Bre) 5@ H
H

MaX

—

MIN I F
& H H
AF

B2 @

(.

H
B0 B H

|

{4) Statistical computation examples
Measuring 100 samples, and displaying the average value, the maximum
value, the minimum value, the fluctuation width, and the

standard deviation.
@ Press the [Gvi] and ®ME&R] switches; the number of samples is

specified as 100.
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(3)

(6)

HOLD
Press the (] switch; when the specified number of samples are

®

measured, the holding state is entered and the average value is
displayed, MAx
Press the @E and switches: the maximum value is displayed.

MIN
Press the @E) and switches; the minimum value is displayed.

©EE

Press the [y and ﬁj switcheg: the fluctuation width is

displayed. o

press the Gy and [vz] switches; the standard deviation is

©

displayed.

NOTE

1, The holding state cannot be set in the burst wave
measurement mode.

2. In the burst wave measurement mode, the computed data
extends down to the digits that may be lower-ordered than
LSD to be displayed, so the displayed value is subject to an
error of #1 count.

Total time required for statistical computation
The computation to be made to process each sample requires
approximately 30 ms. The total time required is therefore given as
follows:
Total time = (time needed for each measurement) x (number of
samples} + 0.03 x (number of samples) (second)
1f the time needed for each measurement is 100 ms and the number of
samples (continuous wave signal) to be measured (with the resolution
being 10 Hz) is 100, the total time required can be calculated as
follows:
Total time = 0.1 x 100 + 0.03 x 100 = 13 sec.

Operational expressions
After completion of each measurement, the following data is stored:
A = Tx1

B = MAX (Txi - Tx1)

C = MAX (Tx1 - TXi)
¥

D= X (Txi - Tx1)
1;2

E= g5 (Txi - Tx1)2

1m2
Where: Tx1 = Initial value

i = ith sample

K = Total number of samples
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When the specified number of sample measurements are completed, the
following computations are made, and the selected result is

displayed.
Average value (AVG) = A + %
Maximum value (MAX) = A + B
Minimum value (MIN) = A - C

Fluctuation width (AF) = B + C
. nt
Standard deviation (¢) = E%T(E - E—)

3.6.11 Transitional Difference Display

It is possible to subtract the previous measurement from the current
measurement and display the difference.

Display = Pxi - Tx (i - 1)

(Tx represents measured data, and i indicates the sample count.)
This function is useful for observing the short term stability of an
oscillator.

RESET

To set this function, press the Frs] and [[] switches; to reset it,

RESET
press the [Fyg] and 0 switches again.
3.6.12 Checking Function

(1) Self-check function
This function is automatically executed when the instrument is
initially powered. When an error is detected, the corresponding error

message is displayed. (See 3-7 for the error messages) .

{2) Key switch and display checks

CHECK
The key switch and display checks can be made uging the Eﬁgﬂ and []
CHECK

switches. Press each key switch to be tested after the Eﬁ;ﬂ and []
switches, and make sure that all LEDs (except the COUNTING lamp and
ovEN lamp) flash on and of f and that the corresponding display as
shown in Table 3-3 also flashes on and off on every digit; the

COUNTING lamp remains off and the OVEN lamp remains on.
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{3) Counting operation check

CHECK

Pressing the [ue] and [J switches again starts the counting

i ine: i wi {1 17 1o "
operation check routine; the readout displays b LJ. Li [1 L{; HJ .

MHAz z
(See 3.1.1 for details.) !
- CHECK .

To reset the checking function,; press the Gurd and 0O switches
again, or press the INPUT SELECT switch [Z ,] or  5].

the state for checking.

NOTE

Setting the checking function initializes the instrument by
resetting all existing settings; the instrument then enters

Table 3 -~ 3 Correspondence between key switches and displays

. Display . Display . Display
Key switch (all digits) Key switch (all digits) Kev switch (all digits)
@ i f H
0 3 g q L
! o | A | ca P
. b C 3l }
L _. r’ HOLD
| e L 0 r
p— ATT dB
L = |
J @Q U ANS -—
10mH E] 10MH
i S i alflz ~ 2+
&) I Bue] C 10MHz  550MHz o
{(im ) (60e)
' RESET ‘hlank'® RF ATT
N ] 0 :
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3.7 Command/Error Messages
3.7.1 Command Messages Displayed at MSD of Readout

(1) Command messages displayed during measurement

Message Meaning

Brror (for example, division by 0)

M

Overload (exceeding computational capacity)

Burst wave averaging is being made,

Positive pulse width measurement is in progress.

._'l-.w

Negative pulse width measurement is being made or result of
- measurement is negative.

Totalization is being made. (TOT A)

-

Offset, product, quotient, or transitional difference
display

E Comparison display (COMP)

F[ Parts-per-million display (PPM)

ﬂ' Standard deviation display (6 )

E} Fluctuation width display { AF)

Minimum value display (MIN)

-z

Maximum value display (MAX)

NOTE

When two or more functions are set, the one given the
highest priority among the corresponding messages (the
messages listed in the above table are given priority in
the order listed) is displayed, and the rest is represented

by . (period).
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(2) Command messages displayed during function setting {during data input)

Messade Meaning

Setting for offsetting is being made.

setting for division is being made.

Setting for multiplication is being made.

1

Setting for PPM display is being made.

_i-

Setting for comparison display (COMP) is being made.
(High level is being set.)

=

Setting for comparison display (COMP) 1s being made.
(Low level is being set.)

—

— Negative polarity

3.7.2 Command Messages Displayved at LSD of Readout

Message Meaning

| Measurement is higher than the high level set for
I comparison display function (COMP).

] Measurement is lower than the low level set for comparison
L display function (COMP}.

Pulse width measurement unit (us)

il gtatistical computation function has been set.

NOTE

When LSD is assigned to display 0.! Hz, command message
n w ig displayed.
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(2)

(3)

{4)

(5)

(6)

(7}

Command Messages Displayed in Main Part of Readout

=1 '] T '] R B A
n- ideEd HiddN-
This message is displayed when the statistical computation function is

set; the operator must specify the number of samples to be taken by

selecting an exponent from 0 to 4.

| T i )
This message is displayed when keyed-in data is lower than
regquired.

oL 0O Lo it
I I I I C ll !

This message is displayed when keyed-in data is higher than required,
S DU N C | [

tmo Wr Ul
This message is displayed when the maximum resolution has been reached
during resolution setting making it impossible to further raise the

resolution.

R | - C (
Emo Ul ooun -
This message is displayed when the minimum resolution has been reached
during resolution setting making it impossible to further lower the
regolution.
A O S T |
ol P P N S W I

This nessage is displayed if no previous memory data is available when

offset data is set.
Qo N R T Co_ .
<L oncn Cror
This message is displayed when a comparison data input error is
detected; for example, when the high level is set to be lower than the

low level. If this message is displayed, correct the error,
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—
L

(8) o )
C oouw o Cooor

o

This message is displayed when the measured value of INPUT A is to be
used as the offset data.

i

L LT
SO CoOuUnEET”

This message is displayed when the measured value of INPUT B is to be
used as the offset data.

o, 41T O L
Wegiy P LHY

This message is displayed when the switch and display checking program

is being executed. Pressing a key switch while this message is

displayed causes the corresponding display to be displayed on all

digits.

bl Tl D O e .
SN S N N I | S M I
This message is displayed when a key switch is pressed in an undefined
order. Such an erroneous keying is ignored, and the next keying is
awalited.

vy ¢+ . . L O
-LornccCctbion
This message is displayed when the instrument has been connected to a

spectrum analyzer. When it is displayed, input the command data of

the spectrum analyzer,
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3.7.4 Error Messages

If a fault is detected in the instrument, one of the following error
messages is displayed. If an error message is displayed, contact your

nearest Advantest's representative.

o I L L
Crroor L Fo

r (F mor
Frr o or 1L Lo
C T S

Frr o o 1L i

T

Cror oo i L C

A B e T o
Fror oo IL o
T e Y
Cr oo i Al
o r

0L H L Frr oo
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3.8 Measurement Application Example
3.8.1 Measuring Frequency of a Radic with the IF Offset Display

By using the IF offset display function of the unit, the reception
frequency of a radio can be measured. The procedure is as follows:
set the IF frequency of the heterodyne receiver as the offset
frequency, then input the fregquency from the keyboard. 'The reception
Erequency is displayed by measureing the local frequency.

In the 3.6.2 offset display application example, the operating method
takes this reception frequency as an offset data. When the reception
frequency is higher tnan the local frequency, the IF freguency is used
without any modification. When the reception frequency i slower than

the local frequency, the IF freguency is used as negative data.

Fx
R3372/73/P

IF ; 30MHz

RECEIVER

Fo

Fx=FL+IF

3.8.2 Accurate Measurement of Radio Reception Frequency

The unit reciprocally measures any two input fregquencies, given

input A frequency and input B frequency, and displays the sum or
difference of these two measured values. Accordingly, by connecting
the IF signal of a heterodyne receiver or a logal signal to the input

A or input B , the correct reception frequency can be read directly.
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This is an applied example of 3.6.3 operational display between the
measurement data. The IF freguency is used straight forward if the
reception frequency is higher than the local fregquency. When the
reception frequency is lower than the local one, IF frequency is used

as negative data.

\/

Fx

R5372/73/P
(C 1l

H g:::gn::x-"1 -

L odO«lly &) =
[ ] ORE{:EIVERO ey R A
N

FL IF Fr=FL+IF

Local Fraguency

3.8.3 Measuring FM Deviation Quantity of Switching Station (STL or FPU)

(1

This unit can be used to easily measure the FM deviation quantity.

Using the internal sample rate method

This method is a sampling method, which is often used on similar
units. Use the same connections as for measuring a normal continuous
wave. For the operational functions, the display items of maximum

value (MBX), minimum value (MIN) and change width (AF) in 3.6.9%) are

used.

The FM deviation gquantity can be automatically measured by measuring
the AF item. The optimum gate time for this is shown in Figure 3-12.
This method is effective only when the internal sample rate and FM
modulated signal are asynchronous. If they are synchrouous, turn the
sample rate knob at random to break the synchronism. Also, measure as

many times as possible to upgrade the measurement precision.
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8 Measurement Application Example

(2) Using the external start signal method

This method is the alternative to burst wave measurement.

It depends

completely on the DELAYED GATE of 3.5.2 EXT. START in 3.5 Synchronous

Trigger Mode.
then turn the
mimimum value

value.

in order to measure, first set the maximum value (MAX),

delay knob to measure the maximum value.

Next, set the

(MIN), and turn the delay knob to measure the minimum

change width (AF).

Then, the FM deviation quantity can be obtained by setting the

Also, FM deviation quantity can be obtained by setting the change

width ( AF) after the measurement of the maximum, then turning the

delay knob to bring the change width ( AF) to its maximum.

The most suitable gate time for this is shown in Figure 3-12.

Modulated signal

* fmax.

fmin.

from STL or FRU

. fmin., fmax.
Bl il
I
—7T —F STL or FPU
Output from H 7
signal generator : Delay
RE3T2
;7370 | LPelay
Gat ; .
ate Counter trigger
point R53712/13/°P
SIGNAL START |
s LR "
GEMERATOR input [alss i3l
i

FM deviation guantity measurement example
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{Hz)
By
Hio00M
+7
=
L+
&
§ 10M
b
o \TFI us
&
o 1M {Res=—iiYz)
: J
E Tg=10 us {Res=100kHz)
o
=

m
= —
o
o
o

T2=1004ds (Res={0k¥z)

. \\J Tg=1ms |{Res=1kHz)
1 k
\\\ Tg=10me (Res=](0Hz)

100

—
(=3
=

1 12 108 1k fo0k 1940k 1M 10M

Modulation freguency fm (Hz)
Figure 3 ~ 9 The Optimum GATE Time for FM Deviation

3.8.4 Measuring the Magnetron Oscillation Frequency of a Microwave Oven
Since the magnetron of a microwave oven intermittently oscillates
synchronized with the line freguency, it is difficult to measure using
a coventional frequency counter. With this unit's gate signal
synchronized with the line frequency, the magnetron oscillation
fregquency can be easily measured.

The measurement example (a practical example of 3-8. Burst wave

measurement) uses the LINE tregger.

Magnetron ﬂ””“”““hl ‘ |ﬂ””“”““h_____

oscillation

LINE syncbronous ‘
signal (internal) _._f._ Td

GATE OUT. r_] f_]
——f— T
P

—;L——-»—- TG
Td: Delay

TG: Gate time

BErectronic Magnetron Oscillation Frequency Measurement
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4. PERFORMANCE TEST

Preparation for Performance Test

This section explains how to test the performance of the
R5372/5372P/R5373/5373P Microwave Frequency Counter.

Tables 4-1 and 4-2 list the equipment and tools required for the

performance test. The performance specifications of the equipment listed

in Table 4-1 are the minimum reguirements to be met,

Table 4 - 1

Equipment Regquired for Performance Test

Equipment

Specifications

Signal generator

Freqguency
Output level
Qutput impedance

s 44 ma

Qutput level flatness

10 mHz to 18 GHz (27 GHz)
0 to ~30 dBm

50 Q (Other impedance value may be

allowable below 10 MHz
0.5 4B

voltage source

Qutput current

10 mA or more

Frequency accuracy : £0.07%
PRF output : Pulse-modulated wave width of 0.5 us
or more
Oscilloscope Frequency range 100 MH=z
Input sensitivity 10 mV/div or more
Regqulated Output voltage : +5 V

High-frequency
power meter

Frequency range
Sensitivity
Accuracy

10MHz to 18 GHz (27 GHz)
~30 to +10 dBm
+0.5 dB

Puise generator

Pulse width

“Qutput level

. ar

50 ns to 0.1 s
5 Vp~p or more

Pulse modulator

Freguency range
Oon/0ff ratio
Minimum RF pulse

.

.
H

width:

100 MHz to 18 GHz (27 GHz)
40 dB or more
50 ns or less

Low-frequency
AC voltmeter

Frequency range
Sensitivity

: 10mHz to 10MHz

TnV¥res to 100mVrms
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Table 4 - 2 Tools and Jigs Required for Performance Test

Ttem Stock No. Remarks
Input cable 201036-1500 | BNC—BNC
Input cable MI-04 N-N
Connection cable MC~-36 BNC-UM
Connection cable MC-37 ) BNC-SMA
Connection cable MC-68 14 Pins & 50 pins
Connection cable MO-09 24 Pins & 24 Pins
Connection cable MO-01 50 pins & 50 Pins
Conversion adapter JuG207 NP-BNCJ
UM-UM linear adapter T UM-QA-JJ
Extender board i BGF-011265

L - 2
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4,2 Self-Performance Checks

Carry out the self—performance checks as explained in 3-4-1 to test the

general performance of the instrument.

4.3 performance Test Using Various Measuring Instruments

This section explains how to test the principal performance of the

ingstrument using various measuring instruments., (See also 1.3 and 4.1)

To initialize the instrument, press the [] switch.

4.3.1

(1)

(2)

MASTER
RESET

Checking Frequency Range and Input Sensitivity of INPUT A

Specifications:
Frequency range : 10 mHz to 550 MHz
Input sensitivity: 25 mVrms
Reguired instruments:
Signal generator (SG)
High-frequency power meter

AC voltmeter

Press the sastzeswitch, and then make the following settings:

INPUT ggfééT switch: A

ANS switch : ON

Freguency band selection switch: [10 MHz to 550 MHz]

SAMPLE RATE control: OFF
Set the signal generator output freguency to 550 MHz, connect it to
the high~frequency power meter, and set the cutput level to 25 mVrms

{-194Bm) .

{3) Apply the output of the signal generator to the INPUT A connector of

the instrument. Make sure that the readout of the instrument displays
the input frequency. Also verify that the uncertainties of the
displayed frequency are within the range of the signal generator's

stability 1 count.
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(4)

(5}

(6)

(7

(8)

(3)

Change the signal generator's freguency setting, set the output level
to 25/mVrms (—19dBm), and make sure that the instrument makes counting
normally. Make this check for freguencies ranging from 550 MHz to
10 MH=.
Change the settings as follows:

ATT: 0 dB

Freguency band selection switch: [10 mHz to 10 MHz]
Apply the output of the signal generator to the AC voltmeter and set
its output level to 25 mVrms.
Apply the output of the signal generator to the INPUT A connector of
the instrument.
Turn the LEVEL control fully counterclockwise to the AC position and
confirm that the instrument counts normally.
At this time, the uncertainties of the displayed freguency are the sum
of the signal generator's stability and the trigger error.
For the [10 mHz to 10 MHz] band, the instrument operates on the
reciprocal scheme so that it is operable with a higher resolution than
ordinary frequency counters. For that band, the upper markings (MHz,
kHz, Hz, and mHz) are the readout units,
Turning the LEVEL control over the range of -1 to +1 V, find a range
in which correct frequency counting is made, and set the level at the

center of the range.

(10) Change the freguency setting of the signal generator, set the output

level to -19dBm, and make sure that the instrument counts normally.

Make this check over the frequency range from 10 MHz to 10 mHz.
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4.3.2 Checking Pulse Width Measurement Range for INPUT A

(1}

(2)
(3}

(4)

(5)

(6)

(7)

Specifications:
Pulsgse width : 50 ns to 1 s
Trigger level: -1 to +1 V
Reguired instruments:
Pulse generator (PG)
Oscilloscope
Press the “Elu switch and make the following settings:
INPUT SEEEET switch: A
ATT switch : 0 dB
Frequency band selection switch: [10 miz to 10 MHz]
SAMPLE RATE control : OFF
Press the EEEJ and éﬁ switches.

Set the pulse generator as follows:

Pulse width : 50 ns (positive pulse)
Output level :+ 75 mVp-p
Of fset voltage : 0V

Repetitive freguency: 10 MHz
Apply the output of the pulse generator to the INPUT A connector of
the instrument, and, turning the LEVEL control, make sure that the
pulse width is displayed in microseconds.
Turn the LEVEL control fully clockwise; adjusting the pulse generator
offset voltage, determine the voltage at which the instrument operates
normally, connect the PG output to the oscilloscope, and verify that
the offset voltage is approximately +1 V.
Turn the LEVEL control counterclockwise until it reaches a position
just before AC; adjusting the pulse generator output offset voltage,
determine the voltage at which the instrument operates normally, and
verify that the offset voltage is approximately ~1 V.
Press the switch and make sure that the negative pulse width is

2

measured and that “—" is displayed. Also verify that the displayed
pulse width value is equal to the repetition period set in step (3)
minus the positive pulse width displayed in step (4). The polarity is

reversed every time the switch is pressed.
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(8)

(m

(2)

(3)

(4)

(5)

thanging the pulse width and repetition period, make sure that the

instrument operates normally.
Checking Frequency Range and Input Sensitivity for INPUT B

Specifications:
Frequency range : 500 MHz to 18 GHz (R5372/P)
500 MHz to 27 GHz (R5373/P)
Input sensitivity: -20 dBm (500 MHz to 18 GHz)
~-15 dBm (18 to 27 GHz)
Required instruments:
Signal generator (SG)
High-freguency power meter

Press the  ,.,, switch and initialize the instrument as follows:

‘RESET
INPUT SELECT switch: B
RF ATT switch r AUTO

SAMPLE RATE control: OFF

Set the signal generator to 18 GHz, connect it to the high-frequency

power meter, and set the output level to =20 dBm.

apply the above ocutput of the signal generator to the INPUT B

connector of the instrument.

Make sure that the display of the instrument indicates the input

frequency. Also verify that the ambiguities of the displayed
readout are within the range of the signal generator's

A 1 . .
stability %1 count i(TE x input frequency in GHz).

Change the freguency setting of the signal generator, adiust the
output level, and make sure that the instrument makes counting
normally. Make this check for frequencies up to 500 MHz.

For the R5373/P, check that the instrument makes counting normally

over the frequency range of 27 to 18 GHz with an input sensitivity of
~15 dBm.
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4.3.4 Totalize

m

(2)

(3)

(4)

(5)

(6)

(7

(8)

Specifications:
Frequency range : DC to 10 MHz
Counting capacity: 0 to 1010-;
Required instrument:

Pulse generator (PG)

Press the switch and change the settings as follows:

HASTER
RESET

INPUT SELECT switch: A
Frequency band selection switch: {10 mHz to 10 MHz]

Setting pulse generator as follows:

Pulse width : 50 ns (positive pulse)
Output level : 75 mVp-p
Offset voltage : 0V

Repetitive fregquency: 10 MHz
Apply the output of the pulse generator that has been set as above to

the INPUT A connector of the instrument. Adjust the trigger level
using the LEVEL control; the readout displays the input signal

freguency.

TOT A
Press the Gured and [@ switches and make sure that the readout
displays " [} ",

Press theiESIT switch and make sure that counting starts and that the

ON/OPF
count value increases.
RESET

Press the [J switch again and make sure that counting stops and that
ON/OFF

the displayed count is held.
RESET’

Press the [J :switch one more time and make sure that the display is
UHNAOFF

cleared and that counting starts again.
RESET

After once stopping counting by pressing the [J switch, press the
HOLD RESET DMA0OFF .
J and (] switches and make sure that counting restarts to
. ON/GFF
continue from the last count.
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4.3.5 Burst Wave Carrier Frequency Measurement

(M)

(2)

Specifications:

Frequency randge: 100 MHz to 18 GHz (R3372/PF)

Pulse width

100 MHz to 27 GHz (R5373/P)
: R5372/73 : 0.5us min,
R5372P/73P: 100 ns to 0.1 s (internally
synchronized)

50 ns to 0.1 s {externally synchronized)

Reqguired instruments:

Signal generator (SG)

Pulse generator (PG)

pulse modulator

High-frequency power meter

Press the,ugégasWitch and initialize the instrument as follows:

RESET

INPUT SELECT switch: B

RF ATT switch

: AUTO

SAMPLE RATE control: OFF

Set the signal generator to 18 GHz and connect it as shown in

Figure 4-1.

Pulse

generator CJ

Signal
(®)
generator ©

Modulated ] ?External trigger
input i input

B

N CB %g

D

High-frequency
power meter

Pulse modulator

Figure 4 - 1 1Instrument Connections for Burst Wave

Carrier Frequency Measurement

4 - 8 Mar 1/94



R5372/73/P
MICROWAVE FREQUENCY COUNTER
INSTRUCTION MANUAL
4,3 Performance Test Using
Various Measuring Instruments

(3)

(4)

(5)

(6)

(7)

Change the pulsed RF signal to the RF continuous wave signal by
deactivating the pulse modulator. Next, measure the output of the
pulse modulator with the high-frequency power meter and adjust the

output of the signal generator to bring the output of the pulse

modulator to =20 dBm.

Apply the output of the pulse modulator to the INPUT B connector of
instrument and confirm that the readout values display the input

fregquency.

Operate the instrument into the burst wave carrier fregquency

measurement mode.
Press the Gl and n. switches.,
@ @@ @Q HOLD
() Set the instrument to HOLD by pressing the [j gwitch.
C) Set the DELAYED GATE control to OFF by turning it counterclockwise.

Set the TRIG MODE switch on the rear panel to INT.

Set the resoclution to 10 MHz using the RESOLUTION switches.

Set the output of the pulse generator to 100 ns, start modulation by
the pulse modulator. See that the instrument makes counting normally

and that the readout displays the input frequency in 10 MHz units.

[Procedures (8) to (17) are applicable to R5372P/5373P.]

(8)

{9

Set the output of the pulse generator to 1 us.

Confirm that at eéch press of the RESOLUTION switch [ the
resolution display is raised by one digit causing the lowest- order
digit of measurement to correspondingly change; first down to the
digit For MHz, next to the digit for hundreds of kHz, then to the
digit for tens of kHz, finally to the digit for kHz.

Note that, whereas the measurement can be displayed down to the digit

of 10 kHz in a minimum of 0.5 second, displaying the measurement down

to the digit of 1 kHz reguires at least 50 seconds.
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(10) Stop modulation by the pulse modulator.

(11)

(12)

(13)

(14)

(15)

(16)

(17}

Set the TRIG MODE switches on the rear panel of the instrument to EXT
GATE, and apply the output of the pulse generator that has been set
to 50 ns to the EXT IN connector. The pulse signal is of TTL
negative.

When the output impedance of the pulse generator is 50 {I, connect a

50 ( feedthrough terminator to the EXT IN connector of the instrument.

get the resolution to 10 MHz using the RESOLUTION switches. Make
sure that the instrument counts normally and that the input signal

frequency is displayed in 10 MHz units.

Press the RESOLUTION switch [B} once. Make sure that measurement is
made with a resolution of 1 MHz.

Next, press the same RESOLUTION switch more times, and make sure that
the resolution is raised by one digit each; first to 100 kHz, then to
10 kHz. At the same time, verify that the

accuracy of the displayed frequency is within +1 count ttime
0.04
GW
the output of the pulse generator applied to the EXT IN connector.)

base accuracy * [Hz rms] £5 kHz. (GW is the pulse width of

Change the pulse width of the output of the pulse generator and the

resolution setting on the instrument. Check the display accuracy.

Change the output frequency of the signal generator and the manual

frequency setting on the instrument. Perform steps (1) through (14}.

Repeat step (15).

Also perform steps (1)} through (16) for INPUT A over the frequency
range of 100 to 550 MH=z.
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4.3.6 Burst Wave Pulse Width Measurement (R5372P/73P)

(m

(2)

(3)

{4)

{5)

(6)
{(7)

(8)

Specifications:
Pulse width: 0.1 us to 0.1 s
Required instruments:
Signal generator (S5G)
Pulse generator (PG)
Pulse modulator
High~freguency power meter
Press the ..  switch and initialize the instrument as.follows:
INPUT SnEsﬂ}géT switch: B
RF ATT switch : AUTO
SAMPLE RATE control: OFF
Set the signal generator to 18 GHz and connect it as shown in
Figure 4-1.
Change the pulsed RF signal to the RF continuous wave signal by
stopping the modulation operation of the pulse modulator. Next,
measure the output of the.pulse modulator with the high-frequency
power meter, and adjust the output of the signal generator to bring
the output of the pulse modulator to —20 dBm,
Apply the output of the pulse modulator that has been set to -20 dBm
to the INPUT B connector of the instrument. Make sure that the
readout of the instrument displays the input frequency.
Set the instrument into the carrier frequency measurement mode of
burst wave as follows:
1 Press the Ewwl and @) switches.
2 Press the HEin switch.
7 Set the DELAYED GATE control to OFF by turning it counterclockwise.
4 Set the TRIG MODE switch on the rear panel to INT.
Press the @F__Tl and switches.
Set the output of the pulse generator to 100 ns, start pulse

modulation. Verify that the pulse width is displayed in microseconds

with a resolution of 10 ns.
Change the pulse width setting on the pulse generator and check the

display.
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5.1 Maintenance and Inspection

5. METHODS FOR MAINTENANCE, INSPECTION AND CALIBRATION

This chapter describes the precautions on the basic operation check,
maintenance and inspection of the R5372/73/P Micro Wave Frequency Counter
and the calibration method. After a repair of a defective part, be sure
to check the operation and calibrate before use,

5.1 Maintenance and Inspection

(1)

(2}

(3)

Precautions on maintenance and repair

When opening the case of this machine for the maintenance, inspection
or repair, turn off the POWER switch and remove the power cable from
the receptacle. Because the stabilizing circuits of the power
transformer and power supply alwayvs feed power to the reference-time
oscillator (X'tal 0SC) even if the POWER switch is off, never touch
the power cable except when it is removed from the receptacle.

Precaution for transferring this instrument

Because a crystal resonator is used for this instrument, take a great
care when handling 80 as excessive mechanical impact.

Ordinary operation check method

When the POWER switch of this instrument is set to ON, the self-
diagnostic function is automatically executed. See 3.1 Basic
Operation Method. During the operation, a variety of error messages
and command messages are displayed. Referring to 3.7 Command/Error
Messages, operate the instrument properly.
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5.2 Calibration for Internal Time-base Accuracy

The most important element for the instrument to maintain high measurement
accuracy is the oscillation accuracy of the crystal oscillator that
generates the internal time base. The oscillation must be constant; its
Fluctuation must be of the least degree. To maintain the high measurement
accuracy of the instrument, it is necessary to calibrate the instrument
using a reliable frequency standard.

The measurement accuracy of the instrument depends on the crystal
oscillator incorporated in it, but a highly stable crystal oscillator does
not necessarily ensure highly accurate measurement unless it is accurately
calibrated. For example, if a crystal oscillator having an ultrahigh
stability of 2 x 1078/day is calibrated to an accuracy of 1 x 10-9,

the accuracy of the crystal oscillator fluctuates only in the narrow range
of 1 x 1070 to 2 x 10‘8/day, but the measurement accuracy of the
instrument incorporating the crystal oscillator cannot surpass 1 x

10-6. 1In such a case, the ultrahigh stability of the crystal oscillator
is not effectively used. It is also meaningless to apply very high
accuracy in calibrating a crystal oscillator which has poor stabhility. It
is most effective to calibrate a crystal oscillator applying high accuracy
which matches the stability of the crystal oscillator.

(1) Instruments needed for calibration

Frequency standard
Qutput : 1 or 10 MHz

bccuracy: 1 x 1010 or higher
Frequency comparator

(2} Precautions

a. After powering the instrument, allow it to warm up for at least 24
hours.

b. Allow the instruments to be used for calibration to warm up for
the specified amount of time.
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{3) Calibration procedure

Frequency standard

c o

:971;:;

»
1% ¢l
(0]
O
o}

1MHz or

10MHz

Fraquency comparator

o [=lo
o

o O 00 C

o
Q

SIG. INPUT
REF, INPUT

Figure 5 - 1 Calibration using fregquency standard

C) Set the STD EXT/INT switch on the rear panel of the instrument to

INT, and connect the STD IN/OUT connector and the signal input

connector of the frequency comparator with a cable.

(:) Connect the output connector of the frequency standard and the

reference signal input connector of the frequency comparator with a

cable.

() Set the frequency comparator meter range.

Standard specification: 1078 range

Option
Option
Option

@ Adjust

AR
22:
23:
the

1072 range
1072 range
10"10'range
STD ADJ on the rear panel of the instrument to bring the

pointer swinging on the comparator meter within the specified

stability range.
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{4) Replacement procedure

(:) Remove the ring that holds the BNC barrel of the connector by turning
it counterclockwise,

(2) Remove the fuse to be replaced.
(:) Insert the replacement fuse whose leads have been cut to size as
shown in the {3) above into the center hole in the BNC barrel of the

connector., (Turning the fuse or the BNC barrel of the connector will
make the insertion easier.)

(:) Aligning the stopper in the fixed portion of the connector and the
slit in the BNC barrel, insert the fuse into the fixed portion of the
connector.

(:) Lightly turn the BNC barrel rotating ring clockwise.

(:) Tighten the rotating ring.
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5.3 Fuse Replacement in Input a Connector

The INPUT A connector of the instrument contains a protective fuse. To
replace the fuse, use the following procedure:

{1} Fuse specification

Part name TR Stock No. | Specification No. Maker
Subminiature picofuse,| DFS-AGR125A~1 275,125 Littelfuse, Inc.
axial leads 1/8 A

(2} Connector structure

Stopper

Slit

Rotating ring

Insert
fuse Insert fuse here :
here elit

Portion fixed to R5372P/5373P gnc barrel

{(3) Cutting fuse leads

Cut off

To cut the leads of a fuse, hold the lead with a pair of tweezers as

shown above without giving stress to the fuse and cut the lead on the
other side with a pair of sharp-edged nippers.
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(4) Replacement procedure

(:) Remove the ring that holds the BNC barrel of the connector by turning
it counterclockwise.

(:) Remove the fuse to be replaced.

(:) Insert the replacement fuse whose leads have been cut to size as

shown in the (3) above into the center hole in the BNC barrel of the
connector. (Turning the fuse or the BNC barrel of the connector will
make the insertion easier.)}

(:) Aligning the stopper in the fixed portion of the connector and the
slit in the BNC barrel, insert the fuse into the fixed portion of the
connector.

(5) Lightly turn the BNC barrel rotating ring clockwise.

(:) Tighten the rotating ring,
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5.4 Diagnosis

5.4 Diagnosis

Symptom Inspection Point

Nothing is displaved. e Inspect the power cable and power
supply fuse.

The display is not ® Check whether the STD EXT/INT switch on
initialized. the rear panel is set to EXT, When

the switch is set to EXT, check

whether an external signal is
connected.

During the check operation, | @ Unless the COUNTING lamp of the front

the R5372/73 and RS5372P/73P panel blinks, check the boards

do not display 10 MHz and BGF=-017274 and BGF-010897,

100 MHz respectively.

® If nothing is displayed although the
COUNTING lamp of the front panel
blinks, check the board BGF-017275.

No count begins upon input e Check the input fuse,

A

e If no count begins with 10 MHz through
550 MHz, check the board BGF-017275.

e If no count begins with 10 mHz through
10 MHz, check the board BGB-017279,

No count occurs upon input e Check the MEP-361.
Bl
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6. ADJUSTMENT

6.1

6.2

Introduction

This section describes adjustment procedures for the R5372/5373/5372p/5373P
Microwave Counters required after basic operational check or performance
test. Calibration and performance test is required after the instrument

18 serviced.
Part numbers or symbols appearing in schematic diagrams or printed circuit

boards are directly referred in this manual for gquick identification.
Preparation

Tables 6-1 and 6-2 list equipment and tools required for adjustment.

Table 6 - 1 Equipment Required for Adjustment

Recommended

Equipment Specification required
model

Signal generator Range: 10 MHz to 27 GHz
Cutput level:
+10 dBm to -30 dBm
Output impedance: 50 {2
Output level flatness: 0.5 dB
Accuracy: 20.07%
PRF output:
Pulse modulation width
of 50 ns or more

Freguency counter Range: 400 kHz to 1000 MHz TR5825
Input sensitivity: 10 mVrms (Advantest)

Stability: 5 x 10 °/day

Digital multimeter | Range: 0 V to #1000 V TRG6841
Accuracy: *0.1% of rdg. (Advantest)

Input impedance:
10 M or more

Spectrum analyzer Range: 100 kHz to 20 GHz TR4122B, TR4133B
With tracking generator {(Advantest)
{to 500 MHz)
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6.2 Preparation

Table

6 - 1

Equipment Required for Adjustment (Cont'd)

Equipment

Specification required

Recommended
model

Oscilloscope

Range: 100MHz
Input sensitivity:
10 mvV/div. or more

Regulated DC

power supply
Power meter

Qutput voltage: +5 V
Qutput current: 10 mA or more
Freguency range:

100 kHz to 27 GHz
Sensitivity:

-30 dBm to +10 dBm
Accuracy: 0.5 dB

Digital printer

Print digits: 9 digits of data
Input code: BCD (8-4-2-1)
code, positive logic
Logic 1: +2.4 V to +18 V
Logic 0: 0 V to +0.6 V

TR6196 Or
TR6198
(Advantest)

Pulse generator

Pulse width: 50 ns to 0.1s
Output level: 5 Vpp or more

Pulse modulator

Range: 100 MHz to 27 GHz
ON/OFF ratio: 40 4B (min.)
Minimum RF pulse width: 50 ns
or less

Table 6 — 2 Tools and Jigs Required for Adjustment

*

6 - 2

Item Stock No. Remarks
Input cable M1-02 BNC-BNC
Input cable M1-04 N-N
Input cable A01002 0SM-05M
Interconnecting cable MC-36 BNC-UM
Interconnecting cable MC-37 BNC-SMA
Interconnecting cable MC-68 14 pins - 50 pins®
Interconnecting cable MO-09 24 pins - 24 pins
Interconnecting cable | MO-01 50 pins - 50 pins
Cable adapter JUG20 NP-BNCJ*
UM-UM linear adapter IM-QA~JJ*
Extender board BGF~-011265%*

: Contents of maintenance kit (A08807)
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6.3 General Precautions

6.3 General Precautions

(1)

(2}

(3)

(4)

(5)

(6}

The instrument should be powered from an electrical outlet supplying
line voltage of 100, 120, 200, or 220 Vac *10%, or 240 Vac -10% to +4%
depending on the card of the instrument (line frequency: 50/60 Hz).
Before plugging the instrument into an electrical outlet, make sure
that the POWER switch is set to OFF.

The power plug has three prongs, the center prong being for ground.
When using a plug adapter for power connection, be sure to connect the
ground line of the adapter or the instrument's rear GND terminal to
earth ground. (See Figure 1-1)

During calibration, the ambient temperature should be kept between
+20°¢ and +30°C, and the relative humidity below 80%. The working
environment should be free of dust, vibration, and noise.

This instrument incorporates a crystal oscillator, so be careful not
to subject it to excessive mechanical shock.

Before removing the case of the instrument for maintenance, inspection
or repair, set the POWER switch to OFF, and unplug the power cable
from the power outlet.

The power transformer and the stabilizing circuit in the power supply
section continue to power the time-base oscillator even when the power
awitch is set to OFF. Therefore, do not touch them unless the power

cable has been unplugged from the power outlet.

5.4 Supply Voltage Adjustment

Required equipment: Digital multimeter

(1}

{2)

Check the impedances between power supply lines against those listed
in Table 6-3. 7

Remove the bottom cover from the instrument, and check the supply
voltages at each test point(TP) on the MOTHER BOARD (BLK-010927 or

BLK-012204}) against those listed in Table 6-4.
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6.3 General Precautions

Table 6 — 3

Impedance Between Power 3upply Lines
POWER switch OFF ON
Impedance Approx. Approx.
3.8 Q 3.8 Q

Table 6 - 4 Supply Voltages at Each Land

Switch status POWER switch OFF ON
+5 V (TP2) - 0 V (TP1) 0V +5(£0.5) V
+12 V (TP4) - 0 V (TP3) oV +12(£0.5) V
voltage +12 V (TP5) ~ 0 V (TP3)|+12 V(£0.5) V| +12(%0.5) V
-12 V (TP6) - 0 V (TPR3) 0 v -12(%0.5) V

Figure 6 - 1

\@P
T1;’2V

2 GND
Q2 Y
-12

+5v

Supply Voltage Test Points
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or BLG-012206) Adjustment

6.5 Key and Display {(BLG~010890 or BLG-012206) Adjustment
See Subsection 3.6.12 Checking Function.
6.6 LOW P AMP (BGB~011161) Adjustment

Remove the top cover to gain access to the two controls for the LOW F
AMP Schmitt trigger adjustment: '

R54: DC trigger level adjustment control

R57: AC trigger level adjustment control

{(See Figure 6-2)

R54 R57

Figure 6 - 2 LOW F AMP Adjustment Controls Location
6.6.1 DC Triager Level Adjustment (R54)

Equipment to be used: Signal generator
Oscilloscope
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6.6 LOW F AMP {BGB-011161) Adjustment

() Set up for the LOW F AMP adjustment as shown in FPigure 6~3. The GATE

CONTROL (BGF-010892) can be raised for easy access as shown in Figure

6—

3 by using the extender board (2112653).

Connect the signal generator output to the INPUT A connector of the

counter.

C) Set the key switches on the front panel of the counter as follows:

Set the POWER switch to ON.

Set the INPUT SELECT switch TO A.

Set the 10 mHz to 10 MHz/10MHz to 550 MHz switch to the 10 miz

to 10 MHz band (LED lamp on the corresponding band will belighted.).
Set the ATT switch to 0 dB,

Set the SAMPLE RATE control to OFF.

Set the LEVEL control to the center of its range

() Set the signal generator output for 10 MHz and -25 dBm.

Connect the oscilloscope synchronous probe to R70 {see Figure 6-3).

@ set the oscilloscope TIME/div to 50 ns/div.

BGF-010892 _
OSCILLOSCOPE

- @)

3

] p—

A
[ = ﬁ»\ O © O@
N \m\r-..:f = —3
R5372/5373/P 2O ation  SIGNAL GENERATOR

M2 Cable

Figure 6 - 3 Setup for LOW F AMP Adjustment
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5.6 LOW F AMP (BGB~011161) Adjustment

@D Adjust R54 so that the duty factor on the oscilloscope output

waveform is 50%. (See Figure 6--4)

Figure 6 - 4 LOW F AMP OQutput Waveform

6.6.2 AC Trigger Level Adjustment (R57)

Equipment to be used: Signal generator
Oscilloscope
(1) Set up for the LOW F AMP adjustment as shown in Figure 6-3.
C) Set the key switches on the front panel of the counter as follows:
® Set the POWER switch to ON.,
e If the POWER switch is already ON, press the MASTER RESET switch,
then set the INPUT SELECT switch to A.
e Set the 10 mHz to 10 MHz/10 MHz to 550 MHz switch to the 10 mHz to
10 MHz band.
@ Set the ATT switch to 0 dB.
& Set the SAMPLE RATE control to OFF.
® Set the LEVEL control to the AC coupling.
(Turn the LEVEL control fully counterclockwise to the detent until it
clicks.)
After this, adjust R57 in the same way as @), @ and (85 described

in Subsection 6.6.1.
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6.7 INPUT AMP & SCALER (BGF-010893 or BGF-012541) Adjustment

The INPUT AMP & SCALER has four controls for its adjustment: R131, R100,
Ri41, and R157. (See Figures 6-5 and 6-6)

TP1

[
- 3
10
(o]
] 3 |2
INPUT AMP 7] o
AND SCALER 2 o
(BGF-010893) ; 2
{or BGF-012541) o
&
o
8
18 4
e 2
T
Figure 6§ -~ 5 Location of INPUT Figure 6 - & INPUT AMP & SCALER
AMP and SCALER Adjustment Controls
(BGF~010893}) Location

{or BGF-012541)

R131: Input-A DET adjustment control (This control must be adjusted
after the R100 and R141 controls.)

R100: Input-A AMP offset compensation control

R141: Input-A Schmitt trigger circuit bias adjustment control

R157: Input-B Schmitt trigger circuit bias adjustment control

Note: Fredquency range
Input A: 10 to 550 MHz
Input B: 500 MHz to 18 GHz (R5372/5372P)}
500 MHz to 27 GHz (R5373/5373P)
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6.7.1 Offset Adjustment for INPUT A AMP (R100)

Egquipment to be used: Signal generator

@

Oscilloscope

Set up for the INPUT AMP & SCALER adjustment as shown in Figure 6-7.
The INPUT AMP & SCALER (BGF-010893) can be raised for easy access as
shown in Figure 6-7 by using the extender board (2171265A}.
Connect the signal generator output to the INPUT A connector of the
counter.
Set the key switches on the front panel of the counter as follows:
e Set the POWER switch to ON.
e Set the INPUT SELECT switch to A.
® Set the 10 mHz to 10 MHz/10 MHz to 550 MHz switch to the 10-550 MH=z
band.
e Set the ANS switch to OFF.
Set the signal generator output frequency to 10 MHz, then set its
level to the minimum,
Connect the oscilloscope probe to R110 {470Q) (see Figure 6-7).
Set the oscilloscope TIME/div to 50 ns/div, then set its level to 2
v/div.
Obgerving the waveform on the CRT display of the oscilloscope,
increase the signal generator level by degrees, then adjust R100 so
that the more positive waveform is symmetrical with the more

negative waveform as shown in Figure 6-8,
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- -

H
i BGF-010803 !
1 (BGF-012541)
: OSCILLOSCOPE
|
a ° 0
i , P =
! LA
N .
A

I .
: POp OQ;|

— | —— Cr— =7
: SIGNAL GENERATCR
:.._.._M_‘Q‘é.g..ie Mi=02 Cable

Figure 6 - 7 Setup for INPUT AMP & SCALER({BGF-010893) Adjustment

Saturation level

Lk

Figure 6 - 8 Waveforms for INPUT A AMP Offset Compensation

e SONS —Jm

6.7.2 Bias Adjustment for Input-A Schmitt Trigger Circuit (R141)

Equipment to be used: Signal generator

C) Connect the signal generator output to the INPUT A connector of the
counter, :

(2) set the key switches on the front panel of the counter as follows:
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® @

6.7.3

# Set the POWER switch to ON. If the POWER switch is already set to
ON, press the MASTER RESET switch, then set the INPUT SELECT switch
to A.

e Set the 10 mHz to 10 MHz/10Q MHz to 550 MHz switch to the 10-550 MHz
band.

@ Set the ANS switch to ON.

® Set the SAMPLE RATE control to OFF.

Set the signal generator output for 550 MHz and -10 dBm,

Observing the display of the counter reduce the signal generator
level, then adjust R141 so that the highest input sensitivity level

is obtained.,

Input~A DET Adjustment (R131)

Equipment to be used: Signal generator

Oscilloscope

Note: The R131 must be adjusted after the adjustment of R100 and R141.

@

@

€))
@

®

Set up for the INPUT AMP & SCALER adjustment referring to Figure 5-7.

Connect the signal generator output to the INPUT A connector of the
counter.

Set the key switches on the front panel of the counter as follows:

® Set the POWER switch to ON.

e Set the INPUT SELECT switch to A.

® Set the 10 mHz to 10 MHz/10MHz to 550 MHz switch to the 10-550 MHz

band.

e Set the ANS switch to ON.
Set the signal generator output freguency to 550 MHz and the highest

input sensitivity level to +2 dB.

Connect the oscilloscope probe to the connector pin 28B (see Figure
6~6) .

If the output of connector pin 28B is high (2.4 V to 5.0 V), adjust
R131 so that it is set to low (0.0 V to 0.8 V). If the output is
already low, adjust R131 to high, then turn R131 in opposite

direction so that it is set to low.
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6.7.4 Bias Adjustment for Input-B Schmitt Trigger Circuit (R7157)

Equipment to be used: Signal generator
@) Connect the signal generator output to J313 (IF IN) connector of the
INPUT AMP & SCALER. (See Figure 6-7, in which the cable to be
connected to J313 connector is designated with a broken line.)
(Z) Set the key switches on the front panel of the counter as follows:
e Set the POWER switch to ON.
® Press the ’ @ , and switches in order.
& Set the RF ATT switch to 20 dB.
‘CQ Set the signal generator output for 350 MHz and -20 d4Bm.
(@) Check that 350 MHz is displayed on the readout of the counter Then
reduce the signal generator level by degrees, and adjust R157 so that
the input-B Schmitt trigger circuit is set to the highest input

sensitivity level.

6.8 RF BLOCK [MEP-361-01 (R5372/P)/MEP-361-02 (R5373/P)] and LOCAL CONTROL
(BGF-010894) Adjustments

The RF block {(MEP-361-01/02) consists of four blocks as shown in
Figure 6-9:
e VCO BLB-010908
® PREAMP BLB-0109209
e IF AMP BLE-010910
s SAMPLER SHB-000744-1 [THD-518L (R5372/P) |
DHB-0008592 [THD-522 (R5373/P)]
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e
“R35 7 -,
L S
L D7) l,~VCO OUT
"~ y "‘_“,t% Phase-locked loop
k1

IF AMP OUT —.

o

Figure 6 — 9 RF Block Assembly {(controls and terminals location)

Because of the close relations with the LOCAL CONTROL (BGF-010894), the RF
block regquires overall adjustment including the LOCAL CONTROL as well as
the adjustment of the individual building blocks of VCO(BLB~010908),
SAMPLER (SHB-000744-1/DHB~000859) , PREAMP (BLB~010909) or IF AMP (BLB-010910).

6.8.1 VCO (BLB-010908) Characteristics and Adjustment

Equipment to be used: Spectrum analyzer
Regulated DC power supply
(1) Remove the RF block as shown in Figure 6-10.

(2) Set up for VCO adjustment as shown in Figure 6-11.
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Remove the RF block from the mainframe of the
counter as follows.

(:)Remove the top and bottom covers from the

mainframe,

O (2) Remove the stack feet

=y (3) Remove the side plates and side belt

= gﬁ cover on the right side of the counter.
o PR— (@ Remove screws which fix the RF block,
o ® taking care not to subject its terminals
R5372/53;;;P to a physical shock.
RF BLOCK

Figure 6 - 10 How to remove the RF block

REGULATED DC SPECTRUM
POWER SUPPLY ANALYZER

o °
Flo

JUG-201A/U
n Adapter
o
MC~-38 Cable
= o
(]
) Ve _~yco
to PLL &
\ S
< e
O
RF BLOCK

Figure 6 — 11 Setup for VCO Adjustment
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(3 Check that the J10 connector of the MOTHER BOARD (BLK-010921) is
connected to the RF block; set the regulated DC power supply to 0 V;
then set the POWER switch of the counter to ON.

(4) Changing the VC input voltage within the range of -7 V to +7 V,
observe the waveform on the CRT display of the spectrum analyzer.
Check that the VCO output frequency is 800 MHz or higher for VC input
voltage value of -5 V and that it is 1000 MHz or higher for VC input
voltage value of +5 V as shown in Figure 6-12.

Figure 6-13 shows the relationships between the VCO output levels and
VCO output freguencies when the VC input veltage is changed within

the range of ~5 V to +3 V.

vCQO QUTPUT
FREQUENCY

i
H
h
H
1
i
1
i
i
i
H
|
1
|
i
|
i
i
1

i
4 VC INPUT
-5V ov +5v VOLTAGE

Figure 6 — 12 Relationships Between VC Input Voltage Values
and VCO Output Frequencies

VCO QUTPUT
LEVEL
+10dB4+
0dB ’
; ;
~10dB+ ; |
5 | 1040MHz
! e / VCO QUTPUT
800MHz S00MHz 1000MHz 1050MHz FREQUENCY

Figure 6 - 13 Relationships Between VCO Output Levels and Frequencies
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6.8.2 IF AMP (BLB-010910) Characteristics and Adjustment

Equipment to be used: Spectrum analyzer
Signal generator
Digital voltmeter
(1) Remove the RF block as shown in Figure 6-10.
Set up for IF AMP adjustment as shown in Figure 6-74.

Set the output level of the tracking generator in the spectrum

® &

analyzer to -50 dBm. Then, check that a waveform as shown in Figure
6—-15 is displayed on the CRT screen of the spectrum analyzer.

@) Set the cut-off frequency to 350 MHz using trimmer capacitor C49.

SPECTRUM
ANALYZER
@
O
A TG QUT y
JUG2O0IAUT— e JUG201A /U
Adapter R Q Adapter
-36
C-36 Cabile
Cable ;
. o
>
IF avP o)
{FAMP INC
o ®
5 o /
RF BLOCK

Figure 6 — 14 Setup for IF AMP Adjustment (1)
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-50dBm IF AMP IN to IF OUT

REF .8 d8m _ __ ATT 4R 4B HMR . 208.8 ki:
: -1} 5 dEm

14 48/

200MHz \ Amp gain:38dB(min.)
70 - 350MHz \

Input level: L
~504Bm

RBY ) \

| mig \\

vay
589 kHz i

SWP 5@ ms SPRN sﬁﬂ MHz LENTER 248 HMH2

Figure 6 - 15 IF AMP Characteristics

(5) Set up for IF AMP adjustment as shown in Figure 6~16.

(6) Set the signal generator output for ~20 4dBm, then check that the
digital voltmeter indicates approx. 0 V. Apply 0 dBm in the same
way, then check that the digital voltmeter readout is approx. 2-3 V.

(Set the R28 and R35 controls in the midrange)
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DEGITAL MULTIMETER

SIGNAL GENERATOR 1 q])/;

[

RF BLOCK

Figure 6 - 16 Setup for IF AMP Adjustment (2)
6.8.3 PREAMP (BLB-010909) Characteristics and Adjustment

Equipment to be used: Spectrum analyzer

(:) Remove the RF block as shown in Figure 6-10.

@D Set up for PREAMP adijustment as shown in Figure 6-17. Connect the
PREAMP OUT connector to the IF AMP IN connector with a cable (DCB~FF
1146 x 01). Connect the IF OUT connector to the spectrum analyzer
input terminal and the RF input connector to the tracking generator
output terminal with MC-02 cable via the JUG 201 A/U adapter.

(:) Set the output level of the tracking generator in the spectrum
analyzer to -30 dBm. Then, check that a waveform as shown in
Figure 6-18 is displayed on the CRT screen of the spectrum analyzer.

'(g) Set the cut—off frequency to 350 MHz using the trimmer C25.

The gain is 20 dB *3 dBp-p. The frequency band is 70-350 MHz.
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SPECTRUM ANALYZER

O
O
TG OUT JUG201A4
% Ot Adapter
MC-36
- Cabie
JUG-201A/U IF AMP OUT
Adapter Mi -02 -
Cable )
IF AM ) 2
IN -
é i)
9 <
&1 PREAM
of OUT

&

JUG-201a4 @

@

RF BLOCK
RF INPUT

Figure 6 — 17 Setup for PREAMP adjustment

REF B.8 dBm ATT 12 4 . MKR 20A.8 MH:
i8 dB/ -9| 8 dfm

RBY
U HHz ¥

vew
3P@ kHz

SHP SH o SPAN SE@ HHa - CENTER 298 HH:

Figure 6 - 18 PREAMP characteristics (including the IF AMP and

SAMPLER characteristics)
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6.8.4 Overall Adjustment of RF Block
Equipment to be used: Spectrum analyzer

{1) PLL operation check and spurious response (Adjustment of R119 for

LOCAL CONTROL {BGF-010894)
(:) In the reverse order of Pigure 6-10, incorporate the RF block in the

mainframe of the counter,

(g) Set up for PLL operation check as shown in Figure 6-19.

SPECTRUM ANAILYZER

O
O

| JuG-201A/u

; o .
Adapter

JuG-2014/U

R5372/5373/P Adapter

Mi-02 Cable

Figure 6 - 19 Setup for PLL operation check

(§) Set the key switches on the front panel of the counter as follows:
® Set the POWER switch to ON.
# Set the INPUT SELECT switch to B.

e Press the Fwl, [1) » 0], @ - [ » and fuer] switches in order.
(:) Adjust R719 so that the 100 kHz spurious response is set to the
lowest level (approx. 40-30 dB). (See Figure 6-20 and 6-27)
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RI31 R34 R19 -
————_-~{ —
BGF-010894
Figure 6 - 20 Location of R119, Figure 6 - 21 PLL Operation and Its
131 and 134 Spurious Response
Characteristics

{2) LIMITER check {(Adjustment of R131 and R134 for LOCAL CONTROL
(BGF-010894)
Equipment to be used: Oscilloscope
(:) In the reverse order of Figure 6-10, incorporate the RF block in the
mainframe of the counter.
(:) Set the key switches on the front panel of the counter as follows:
e Set the POWER switch to ON,
® Set the INPUT SELECT switch to B.
™ Press the B, @+ [0 [0+ [ - and Bier) switches in
order.

C) Connect the oscillescope probe to the VC terminal. (See Figure 6-22)

\ ] OSCILLOSCOPE
TOo VG
{fermina
N
[ I @
(] Q0 N )

S— | —— T |
R5372/5373/P :

Figure 6 — 22 Setup for LIMITER check
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(:) Observing the waveform output from the VC terminal on the CRT display
of the oscilloscope, measure the -DC voltage value., Assume the -DC
voltage value to be A. (See Figure 6-23)

(:) Set the key switches on the front panel of the counter as follows:
® Press the MASTER RESET switch.
® Set the INPUT SELECT switch to B.

(:) Observing the waveform output from the VC terminal on the CRT display
of the oscilloscope, adjust R134 to a waveform as shown in Figure
6-23.

(:) Press the following key switches on the front panel of the counter.

b E&&B' . I!' []' {al . @Eﬁﬂ.

Observing the waveform output from the VC terminal on the CRT display
of the oscilloscope, measure the +DC voltage value. Assume the +DC
voltage value to be B, (See Figure 6~23)

(:) Set the key switches on the front panel of the counter as follows:
® Press the MASTER RESET switch.
® Set the INPUT SELECT switch to B.

Observing the waveform output from the VC terminal on the CRT
display of the oscilloscope, adjust R131 to a waveform as shown in

Figure 6-23.

----------------------------- A (1000MHz VC lLock vottage)

P - B{80OMHz VC Lock voltage)

Figure 6 - 23 LIMITER Check

(3) LOCK check
Equipment to be used: Frequency counter

QOscilloscope
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(:) Referring to Figure 6-~10, incorporate RF block in the mainframe of

the counter.

(:) Set up for LOCK check as shown in Figure 6-24.

OSCILLOSCOPE

&

[y
FREQUENCY R5372/5373/p
COUNTER I

B
H 8 4 a o 9
hd iy
MC -37 Cable

To ve
terminal

Figure 6 - 24 Setup for LOCK Check

(:) Set the key switches on the front panel of the counter as follows:

e Set the POWER switch to ON.

e Set the INPUT SELECT switch to B.

® Set the following key switches, then check that their corresponding

frequency values are displayed on the frequency counter readout as

follows:

R5372/73/P key Frequency counter

switches to be set display
Zw 0 0 @ 0 E8 800 Mz
Ge 0 0 B O @ 850 Mz
Bw 0 (0 [0 @ @S 900 MHz
far e @ (@ &) 950 MHz
B (1 @ O @/ 1000 MHz
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(4) Overall RF Block Check
Required equipment: Spectrum analyzer
Signal generator
(Z) Connect the signal generator output to INPUT B connector of the
counter. Switch on the counter, and set the signal generator output
to 18 GHz and -20 dBm.
(:) Under the initial state of the counter, press the following keys

sequentially:

(§> Connect the IF AMP output to the spectrum analyzer input connector
{see Pigure 6-25). Check the signal response against that shown in

Figure 6-26.

SPECTRUM ANALYZER

O
©

. 8,,- JUG201AU

Adapter

MC-36 Cable

To IFAMP IN SIGNAL GENERATOR

| | | —
a . 00

. _J_...] -
Mi—-02 Cable

R5372/5373/P

Figure 6 - 25 RF Section Test Setup
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REF 9.8 d8m ATT_ 18 4B
!

] : ]
18 dB/ ! -10dBm or more

RBY j N
1 MHz '

VBYW |
I8 kHz ' ) |

SWP S8 ms SFEN S5z MRz CENTER 252 Mng

Figure 6 ~ 26 Output Level of IF AMP OUT Terminal
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7.1 General Description of GPIB

GPIB INTERFACE (OPTICN 01)

R5372/5373/R5372P/5373P Microwave Frequency Counter incorporating option
01 can be connected to a general-purpose interface bus (GPIB)} system for
measurement which complies with IEEE Standard 488.

This section explains the specifications and functions of GPIB.
General Description of GPIB

The GPIB is an interface system that makes it possible to connect a
controller or peripheral equipment to a measuring instrument using a
simple cable (bus line). Compared to conventional interface systems, it
can be used and extended with more ease and is electrically, mechanically
and functionally compatible with other manufacturers' equipment, so that
it is possible to construct a wide range of systems from relatively simple
systems up to high-performance automatic measuring systems by using a
single bus cable. When devices are connected to the bus line of a GPIB
system, they must be assigned addresses. Such devices connected to the
bug line can assume one or more of the three roles of controller, talker,
and listener. During system operation, only one talker is allowed to
transmit data to the bus line, whereas two or more listeners are allowed
to receive the data. The controller specifies the talker and listener
addresses and transfers data from the talker to the listener, or the
controller itself (talker) may set measurinag conditions for the listener.
For interdevice data transfer, 8 data lines for bit-parallel byte-serial
data transmission are used; thev permit asynchronous bidirectional data
transmissions. Because the system operates asynchronously, it allows bhoth
high~ and low-gpeed devices to be arbitrarily interconnected with it. The
data (messages) transmitted between devices may contain measurement data,
measuring conditions {(programs), and commands; they are represented in

ASCII code.
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In addition to the foregoing 8 data lines, the GPIB includes 3 handshake
lines used to control asynchronous data transfers between devices and 5

control lines used to control the flow of data on the bus.

Eight data bus lines

Three data byte transfer
control lines

Five general 1nterface
management lines

IFC, ATN, SRQ. REN,
EOI

N N
\\\\\\\\\\\\\\\\\.\\\\\\\\\\\ DAV, NAFD, NDAC

Sixteen B
AR \\QN&&N&&NR RN

GPIB \\\\\\\\\\\\\\ DAY
bus
DIO 1 ~8
Interface Interface Interface Interface
. Control, Talk,
. E?éién Listen Talk Listen
Device A Device B Device C Device D
Figure 7 - 1 General Structure of GPIB
e The handshake lines convey the following signails:
pDav (data wvalid) : Indicates that data is valid.

NRFD (not ready for data): Indicates that the device is not ready

to receive data.

NDAC {not data accepted) : Indicates that data reception is not
terminated.

e The control lines convey the following signals:

ATN (attention) : Used to identify a signal on a data line
as an address, a command, or other
information.

IFC (interface clear) : Used to clear the interface.

Used when information transfer is

v

EOI (end or identify)
terminated.

SRO (service regquest) : Used when a device requests the service
to controller.

REN (remote enable) : Used to remote-control of devices with

remote control capability.
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7.2 Specifications

7.2 Specifications

7.2.1 GPIB Specifications

Standard: IEEE Standard 488-1978

Code

Logic levels

Signal line termination

ASCII
Logic 0 = high state = +2.4 V or more
Logic 1 = low state = +0.4 V or less

16 bus lines are terminated as shown in

Pigure 7-2.

+ 5y
3%Q Driver

6. .
&9 Recelver

Figure 7 - 2 Signal Line Termination

Driver specifications

: Tristate type
Low output voltage: +0.4 V or less, 48 mA
High output voltage: +2.4 V or more,

~-5.2 ma

Receiver specifications: +0.6 V or less: Low state

Bus cable length

Address designation

Connector type

+2.0 ¥ or more: High state

: Total bus—-cable length must be (number of
devices connected to bus) x 2 m or less,
not exceeding 20 m.

: 31 types of talk/listen addresses may be
arbitrarily set using the address
selection switches on the rear panel.

: 24-pin GPIB connector
57-20240-D35A {equivalent to Amphenocl

connector)
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7.2 Specifications

, Pin| 24 pi i .
Signal name o pin GPIB connector %é? Signal name
GND LOGIC 24 12 SHIELD

GND (ATN} 23 [H] ATN
GND (5A0) 22 L~ 1o SAQ
GND (FC) 2 %Q 9 IFeC
GND (NDAC) 20 EE 8 NDAC
GNDO (NAFD) 19 ::D:u§ 7 NAFD
GND (DAV) 2 Eg 5 DAV

REN 17 5

== EOI
CIO 8 I8 gi 4 20 4
BIO 7 15 ¥ H 3 oIG 3
010 5 14 === 2 DIC 2
DI § i3 \ggga/ | DIO |

Figure 7 - 3 GPIB Connector Pin Assignment

7.2.2 Interface Functions

Table 7 = 1 Interface Functions

Code Capabilities/meaning

sH? Source handshake

AH? Accepter handshake

T5 Basic talker, serial poll, talk-only mode, unaddressed to talk if
addressed to listen

L4 Basic listener, unadressed to listen if addressed to talk

SR1 Service request

RL1 Remote/local changeover function

PPO No parallel pell function.

DC1 Device clear {SDC and DCL commands are usable.)

DT1 Device trigger (GET command is usable.)

Co No controller function

E2 Tristate bus driver is used.
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7.2.3 Talker Format (Data Output Format)

The general format used for data transmission by the talker is as

follows:

1 23 4 5 6 7 8 9 10111213 14 1516 17 18 15 20 21

22

g + CR

LF

T 6 ;

Header 11— F: Frequency {in Hz)

S: Time (in seconds)
P: PPM

— T: Totalization

| -

>

Header 2 S: Offset, division, multiplication, or transitional

difference
L L above gettings are off.
Header 3 -1 O: Over
H: High
L: Low
P: Pass
A: Average value
X: Maximum value (MAX)
N: Minimum value (MIN)
: Fluctuation width (AF)

: Standard deviation (o)

LIJ: Above settings are off.

] priority 1
Priority 2

Priority 3

Space

NOTE

priority are ignored.

If two or more conditions occur at the same time, the
command is set in the order of priority and the others of

Oct

16/89



R5372/73/P
MICROWAVE FREQUENCY COUNTER
INSTRUCTION MANUAL

7.2 Specifications

(:) Data sign
Space: plus
- : minus
(:) Data (12 digits) + decimal point {1 digit)
zero (not space) is sent for the leading zero (zero blanking}.

() Exponent part code

5 2 ¢ IR ?00
43 o iinenaa. 107
6 cnreecsan 106
49 eeannen 10°
=3 teeraenes 107
6 emann.. 1078

3

() Carriage return
@ Line feed

NOTE

If the address switch HEADER on the rear panel is set to 0,
three space code characters are output for the header part.
Normally, the delimiter is CRLF & EOI, but it can be
changed by issuing a command from the controller.

The output format is shown in Table 7-2 with the changing the
resolution (gate time) during measurement of a continuous wave at

INPUT B.
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Table 7 - 2 Correspondence Between Resolutions and Output PFormats

Resolution | FSO| -12345678999.9 | E+0 | CRLF
10 Miz | Fu.| .0000000012.34 | E+9 | CRLF

| MHz | Foo.| ..0000000712345. | E+6 | CRLF
100 kHz | Fo| .00000012345.6 | E+6 | CRLF
10 kHz | Fuo| ,0000012345.67 | E+6 | CRLF

) kKHz | Fu..| 000012345678, | E+3 | CRLF
100 Hz Fo._| _00072345678.9 | E+3 | CRLF
10 Hz F.| ,0012345678.99 | E+3 | CRLF

1 Hz F_.| .012345678999. | E+0 | CRLF
0.1 Hz Fo.| .12345678999.9 | E+0 | CRLF

7.2.4 Listener Format {Program Codes)

{1) Function setting

Code Setting

F0 INPUT A

1 INPUT B

2 INPUT A: 10 MHz to 550 MHz, 50 Q

F3 INPUT A: 10 mHz to 10 MHz, 1 MQ

F4 Totalization measurement (TOT A)

5 Pulse width measurement (PH)

F6 Stepping up resolution (RESOLUTION UP)
F7 Stepping down resclution (RESOLUTION DOWN)
F8 ENTER

F9 Clear data (CLR-KB}

NOTE

If ENTER {code F8) is set to input feed data, it takes
approximately 10 ms before normal operation can be resumed;
wait for approximately 10 ms before executing the next

operation.

Oct

16/89



R5372/73/P
MICROWAVE FREQUENCY COUNTER
INSTRUCTION MANUAL

7.2 8pecifications

{2) Setting resolution and number of display digits

Resolution (for INPUT Number of display digits (for
Code ?6 ;;ZI§§U§5§ ;;Z band) INPUT A2 in 10 mHz to 10 MHz band}
MSD 1 to 2 MSD 3 to 9
GO 10 MHz
G1 1 MHz
G2 100 kHz
G3 10 kHz
G4 1 kHz b 5
G5 100 Hz 7 6
G6 10 Hz 8 7
G7 1 Hz 9 8
G8 0.1 Hz

(3)

* The minimum value that can be displayed is 0.1 mHz. 1If the
input frequency is very low, its measurement cannot fill
the specified number of display digits.

Setting of offsetting, division, multiplication, and so forth

Code Setting

(0] QOffsetting (OFS)

01 bivision (&)

02 Multiplication (x)

03 Parts per million (PPM)
04 Comparison (COMP)

05 Acquisition (ACQ)

Q6 Spectrum analyzer designation (TR)
07 Transitional difference
08 Measurement of INPUT A
09 Measurement of INPUT B
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(4) Statistical computation and function szetting

Code Setting
AD Average value (statistical computation) on
AT Average value (statistical computation)

off

AZ Standard deviation (4)

A3 Maximum value (MAX})

A4 Minimum value (MIN)

A5 Fluctuation width (AF)

A6 ATT 0 dB (ANS OFF)

A7 ATT 20 dB (ANS ON)

A8 RF ATT AUTO

A9 RF ATT 20 4B

(53) Manual measurement setting

Code Betting

MO Manual measurement on

M1 Manual measurement off

{6) Measuring condition and function setting

Code Setting

S0 Service request (SRQ) on

St Service request (SRQ) off

52 HOLD reset

53 HOLD set

sS4 RESET (TOT A ON/OFF)

585 MASTER RESET

56 CHECK

S50 mode: SRO message is sent when the device is not addressed as

the talker; the data is sent when the device is

addressed as the talker at measurement end (SRQ is not

output},

81 mode: No SRQ is output in this mode.
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{7) Delimiter setting

Code Setting
DLO CRLF & EOI
DLt LF
DL2 EOQI
(8) Others
Code Setting
SH SHIFT key
Measurement start
Device clear
- Negative polarity (polarity reversal)
. Decimal point
0 to 9|Numericals N
GPIB command Setting
GET Measurement start command
BCL Device clear
SpC Device clear
REMOTE Remote
LOCAL Local

7 - 10
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(9) Initialization
Reception of a universal command "DCL", an address specification
command "SDC", or a program code "C" from the controller causes the

following settings to be made (same as caused by MASTER RESET) 3

Item | Initial setting
Input B (F1)
Resolution 100 Hz (G5)
SRO cutput mode No output (S1)
Sample rate HOLD release (52)
Computation function| All OFF
INPUT B AUTQO coperation

(10) Service request
Cause of service request:
Generation of data as a result of measurement,
Status byte:
When a service request is made, the instrument transmits the
following status byte to the controller in response to serial

polling made by the controller.

(¥S8)D8 DT D6 Db D4 D3 D2 DI(LSE)

0 r(ojo0jo0jo0)e|1

D1 = Bit "1" indicates termination of measurement.

CAUTION

In the 81 mode (SRQ is not output), bit D7 of this
instrument does not become "1".
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7.3 Use of GPIB

7.3.1

(2)

Device Connections

The GPIB system incorporates two or more devices; take the following
points into consideration in preparing the system:

Referring to the instruction manual for individual devices to be
connected such as this instrument, controller, and various peripheral
equipment, ascertain their status (prepared conditions) and operations.
The cables to connect measuring instruments and the bus cables to
connect the controller and other devices should be as short as
possible. The bus cables should not be longer than the maximum length
allowable; the total bus-cable length must be (number oOf devices
connected to bus) x 2 m or less, not exceeding 20 m.

The R5372/73/5372P/R5373P microwave frequency counters comply with FCC
radiation regulation. Use of the following connecting cables is
suggested to construct a GPIB system with the microwave frequency

counter.

Table 7 -~ 3 Standard Bus Cables (To be purchased separately)

Length| Stock No.
0.5 m 408JE-1P5

T m 408JE-101

2 m 408JE-102

4 m 408JE~-104

(3) Bus cable connectors are "piggyback" types with both plug and socket

sides provided, thereby enabling connectors to be stacked. Do not
atack more than two connectors together, The connectors used must be

fixed tightly with screws.
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{4) Before powering the individual devices connected to the bus, check
their power requirements; ground condition; and, if necessary, setting

conditions. To operate the system, every device connected toc the bus

must be powered; otherwise, overall system operation cannot be assured.

{5} When connecting or disconnecting a bus cable, be sure to unplug the

power cable from the power outlet beforehand.
7.3.2 Panel Description

See Figure 7-4.
Front panel

(1) REMOTE lamp
This lamp remains on while the instrument is controlled by commands
issued from the controller; in this state, the key switch settings on
the front panel are ignored.
Rear panel

(2) ADDRESS switch
This is a DIP switch used to set the instrument address (talker or
listener address) on the bus. Bits 1 to 5 are used to set the address
code of the instrument. Setting bit 6 to ADDRESSABLE enables the
controller to specify an address; setting it to TALK ONLY causes the
unit to be fixed as the talker with the settings of ADDRESS 1 to 5 to
be ignored. Setting bit 7 to 1 causes the header to be transmitted
together with data; setting it to 0 causes the header to be converted
into space codes,

(§> GPIB connector
This is a 24-pin connector used to connect a bus cable. It is of the
piggyback type so that two connectors can be stacked to connect two
standard bus cables with one connector placed over the other., Do not

stack more than two connectors.
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7.3.3 Address Setting

To set the talk address and listen address of this instrument in a
GPIB system, use the ADDRESS switch on the rear panel. It is a 7-bit
(7-position) DIP switch. The five bits (positions) of ADDRESS 1 to 5
are used to set one of the 31 types of addresses.

In Figure 7-5, for example, they have been set to "00100", meaning "4"
in decimal notation. The same setting in ASCII code represents the
address of D for the talker or the address of "$" for the listener as
listed in [Table 7-4]. Setting bit 6 to ADDRESSABLE allows a response
to be made only when the address specified by the controller coincides
with that set on this switch (ADDRESS 1 to 5). When it is set to TALK
ONLY, the instrument is fixed as the talker with the address set on
this switch ignored. When data is transmitted with bit 7 of this
awitch set to 1, a 3~character header is also transmitted. If, at
that time, bit 7 is 0, the three header characters are converted into

space codes.

{Bit 1)
TALK ONLY ~ADDRESS
HEADER 54 3 2 1

{(Bit 7)

Figure 7 - 5 ADDRESS Switch
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Table 7 = 4 Address Code

—
£
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ASCII code character

TALK
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7.4 General Precautions

(1)

(2)

(3)

(4}

Use of ONLY mode
To use the instrument in the only mode, set the ADDRESS switch on the

rear panel to TALK ONLY and set the address mode of the device to
communicate with to only. 1In the only mode, do not use the controller
simualtaneously with the instrument, commands issued from the
controller to the unit in the ONLY mode are ignored and correct
operation is not ensured in such a case,

Power failure during operation

1f a power failure (including an instantaneous one) occurs during
operation of a GPIB system incorporating this instrument, normal
system operation is not ensured after power recovery. Normally, when
recovery is made from a power failure, the interface is initialized.
If a power failure occurs, care should also be taken to other devices
in the system.

Interrupt by controller during data transfer between devices

The GPIB system permits data transfer between devices other than the
controller. If the controller makes an interrupt during data transfer
between devices (during handshaking) to change into the serial poll
mode or to add a listener, interdevice data transfer is stopped to
give priority to the controller's interrupt. Data transfer is resumed
after completion of interrupt processing.

Generally, to make data transfer between devices, arrange the program
s0 that the state of interdevice data transfer can be recognized by
the controller.

Changing ADDRESS switch setting

1f the ADDRESS switch (bits 1 to 5) setting is changed during
operation, the change is ignored and the previous setting remains
valid. Therefore, if it is necessary to set a new address, set it
before powering the instrument. If it becomes necessary to change the
ADDRESS switch (bits 1 to 5) setting after starting operation, switch
the instrument off and switch it on again after changing the setting.
The same also applies to the TALK ONLY-addressable switch (bit 6).

The HEADER switch (bit 7) setting can be changed during operation.
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(5) General operation flowchart (for data transmission)

NOTE:  When in $8RQ mode, interrupt is also completed by
addressing the device to talk for sending the data
without normal intefrupt processing,

Counting

Count end

Talk only
mode?

NG

SRQ mode?

Listener

resent?
P SRAQ output to Addressed to
contraller tatk?
YES
Qutput of status
byte
Next trigger?
¥
YES
NQ
Tatker?
YES
Data output

Figure 7 - 6 General Operation Flowchart
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7.5 Programming

Function and range settings are made in order complying with the codes
transmitted from the controller. Normally, as key switches on the front
panel are pressed, the controller transmits the corresponding codes and
numbers. For example, if INPUT A and a resolution of 10 Hz are specified,
the controller transmits the corresponding ccdes "FO" and "G6"
respectively. Some examples of programming made using the HP-9825A are

shown in the following:
(1) Specifying input B and setting resolution to ! Hz.

wrt 701, "F1 G7"

OUTPUT to | INPUT B Regolution 1 Hg

GPIB port

A space or no space or , may be entered
here,

Address of the instrument unit

{2} Setting the HOLD state for INPUT B, setting the resolution to t Hz,
making measurement by properly triggering on the signal, and storing
the measurement into register A.

wrt 701, "P183G7"

trg 701
red 701, A

(3) Setting the offset to 500 MHz to be added to the measurement of
INPUT A.
wrt 701, "F00Q0500F8"

Value in MHz
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(4) Setting the offset to 3.3 MHz to be subtracted from the measurement of
INPUT B,
wrt 701, "00-3,.3F8"

Note: The operation of ENTER code "F8" is éompleted approximately
10 ms after it is entered. In programming, therefore,
insert the wait time after it before entering the next
operation code as follows:

wrt 701, "0O0-3.3F8"

wait 10

wrt 701, "G8" {or wrt 701, "G800-3.3F8")

(5) Observing the drift from the current frequency at INPUT B.
wrt 701, "0009-F8"
or
wrt 701, "OQSHF1-F8"
(6) Setting the comparator high level and low level to 2000 MHz and
1899 MHz respectively.
wrt 701, "042000F8"
walt 10
wrt 701, "1999F8"

Note: In this program, the comparator is set and the high level
data is input, then, after a walt time of 10 ms, the low
level data is input.

{7) Setting 10 GHz for manual measurement
wet 701, "MO10000F8"
(8) Service request and subsequent operation

See Figure 7-7.
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(9) Timing of data transmission upon being addressed to talk
Figure 7-8 shows the timing of data transmission made following a
talker designation. If this instrument is addressed as the talker,
data can be transmitted upon termination of measurement or only
once after termination of measurement. (If a "GET" or "E" code is
issued as the measurement starting command, no untalker command is
required. If the instrument is addressed to listen, it is

unaddressed to talk.) See Figure 7-8.

Counter reset signal *“GET" or *E”

Measurement
in progress

Service reguest to controller I I I—l

Status byte ‘0" . —I__

Datasend — : /

Addressed to talk for data send

m . 1

Untalker command

(The counter is unaddressed to talk by being addressed to listen with "GET"

or "E" command or sends out untalker command.)

Pigure 7 - 7 Service Request and Subsequent Operation
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Measurement start command

Measurement
in progress

——
———
.

Q@ @

Talker command [—h ﬂ\ [_] ™~

e

Data send i

Untalker command

(E) The instrument is addressed to talk after termination of measurement
{Data is ocutput immediately.)

(:) The instrument is addressed to talk after data is sent out (Data is
output after termination of the next measurement.)

(§> The instrument is addressed to talk during measurement (Data is

output after termination of measurement.)

Figure 7 - 8 Timing of Data Transmission When Addressed to Talk
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7.6 Program Examples

(1} Selecting INPUT B with the resolution of 10 Hz in HOLD mode and
collecting data by issuing a trigger every 10 seconds
a. Programming using HP-9825A
e Program

0 : Clears the instrument

g o1y 781 1 : Selects INPUT B, sets the resolution
P owrt 78is"FiGe :

P to 10 Hz, and sets the holding state.
21 trs Fal 2 : Trigger (measurement starting command)
2t vz FHILA

. :+ Reads d .
4: mrt § 3 Rea ata
50 wailt 1@gaa 4 : Prints out the data.
?;H.?Eﬁ - 5 : Wait time of 10 s.
o i
6 : Returns to line 2.
# Data

[

SN )

12245387828, 49
ERCE AR R i
12548412194, 4
123454391539, 8
123454828548, 4
12345433354, 8

b. Programming made using HP-85
® Program

5 1 Clears the instrument.

10: Selects INPUT B, sets the resolution

S CLESsE 74l
f9 QUTPUT val ;"FIGS35" to 10 Hz, and sets the holding state.
28 TRIGGER V@l
28 EMTER 791 : H 20: Trigger (measurement starting command)
48 FPRIHT H
S MAIT 19989 30: Reads data.
g4 LOTO zd 40: Prints out the data
Ta EHO )

50: Wait time of 10 s.

60: Returns to line 20.
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® Data

P

Gl i) GG el ] ]

Pk b Pt ek ek ek fn

T B0 [ [ )

(2} Printing out data in the designated format
a. Programming made using HP-9825A

e Program

0 : Defines the dimension (to be not less
Gr odim AF0381 than the number of input bytes).
1y clr 781 1 : Clears the instrument.
2y owrt TEISUFLSS .
SR SRR 2 : Selects INPUT B, sets the resolution
i ’
T ot 7l to 10 Hz, and sets the holding state.
i red f?l"'I 3 : Trigger (measurement starting
i omrt HF
A1 owain l1Eaea command} .
f:;yﬁfic‘ & 4 : Reads data (input as a character
string}.
5 : Prints out the data.
6 : Wait time of 10 s.
7 : Returns to line 3.
® Data
F ER1IZ34E6092.2
SE+G
F HRLZ2348185, 8
HE+3
F MElEZ3daiEd. 3
TE+Z
F BRIZ34e145, 3
SETE
F Al 2Z4niez. 0
EE+3
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bh. Programming made using HP-85a.

o Program

10: befines the dimension (to be not less
16 OIM A$C3Ad than the number of input bytes).
2@ CLERR 781 e, 20: Clears the instrument
IE OUTPUT 781 ;"FLEEGe"
4@ TRIGGER 71 30: Selects INPUT B, sets the resolution
=i S| T T i HF )
‘;.E EB}-E;‘. ﬂ:z:l A to 10 Hz, and sets the holding state.
FA OWAIT i1bend 40: Trigger {measurement starting
SR SOTo 49
38 gEHD command) .
50: Reads data (input as a character
string).
60: Prints out the data.
70: Wait time of 10 s.
80: Returns to line 40.
o Data
F AN127345959 S5E+3
F AR iRI4eman  ZLE+D
F BR12345999  34E+3
F aEizidsant  8ZEFD
F AR 2345997  THE+D
F @1 2E48EE2, ITEFS
F AR1S34RaRS  ZREF2
F AR12345085  33ESFD
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Reading data every 10 s while keeping the instrument in free-run

0 : Turns the remote line true.

t0o the measurement.

for the ENTER (F8) command.
3 : Reads data.

4 : Prints out the data.

t : Clears the instrument, selects INPUT
B, sets the resolution to 1 Hz, and

gsets multiplication x3 to be applied

2 : Enters a wait time of 10 ms needed

5 : Untalker designation to cancel the

previous talker designation.
6 : Wait time of 10 s.

7 : Returns to line 3.

(3)
state, and printing out the data
a. Programming made using HP-9825A
e Program
B orem 7
Powrn VEL:ORLG
FoZEFD”
2 oowairt
I3 ored T
31 =rt H
S oomd 7
£ owmals i
Tioata
#I1344
e Data
IYVE3 HoVe.d
ATE3 2443, 5
ATE3VES437Z.8
ATVRATISITIL .8
SYRITIVESVE,. O
AVHEATEEYREE, A
HEVHITETETLLLA
o SEI4TR.G

7 ~ 26
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b. Programming made using HP~-85

e Program

SR1ZASS
BZ2128
DEASE3
HE3I13
LSl
nE3sas2

AZSRZsA 50

7 - 27

10: Turns the remote line true.
20: Clears the instrument, selects INPUT
B, sets the resolution to 1 Hz, and

sets multiplication %3 to be applied

i EEMOTE 7 ‘
IE OQUTFUT T8l s "CFEICTO23Fsv
2R OWAIT 1k
48 EMTER ¥F81 ; A
S FRIMT A to the measurement.
o SEMD T O UK . .
TH OWMAIT 1@{;38rrr 30: Enters a wait time of 10 ms needed
28 GOTO 44 £
- or the ENTER (F8) command.
S@ EHD (F8)
40: Reads data.
50: Prints ocut the data.
60: Untalker designation to cancel the
previous talker designation.
70: Wait time of 10 s.
80: Returns to line 40,
e Data
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{4) Measuring (INPUT A + INPUT B) every 10 s and printing out the
measurement
a. Programming made using HP-9825A
® Program

0 : Clears the instrument.

B: cl« 7H1 1 : Selects INPUT B, sets the resolution
li-gf[Euui?li Fiie to 10 Hz, sets the holding state,
SE0RFaFEs”
Trocaait IS sets offset, and selects INPUT A,
D > S . .
o BPA jﬂ?‘ ) 2 : Enters a wait time of 10 ms needed
4: =g lf‘_tj‘.‘H
51 omrt H for the ENTER (F8) command.
o 4 it [ERERENE
e 'ﬂfl",Ii”}UU 3 : Trigger (measurement starting
£ I T ]
FIEEEE command) .
4 : Reads data.
5 : Prints out the data.
6 : Wait time of 10 s.
7 + Returns to line 3.
® Data
LER4EBEEET0, 8
LZE4EETE 100, 3
12545926368, 4
1284e33%146, 8
L2a4e34a73R, &
128489072380, 8
12848935128, 4
tzed47ala334g.,.4
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b. Programming made using HP-85

e Program

10: Clears the instrument,

-
(]

K
A

RN

—
N

- -
DA

ANAXE)

Llr o =] ofy 0 §a ta] [od —

-

)

CLEARR Tl o ;_ 20: Belects INPUT B, sets the resclution
QUTPLT 7@l i "FIGS3Z0aroRa” : .

MATT 1@ o 10 Hz, sets the holding state,
TRIGGEE wdl : sets offset, and selects INPUT A..
EMTER FH1 i H

PRIHT H 30: Bnters a wait time of 10 ms needed
WMRIT 18sas

SOT0 4 for the ENTER (F8) command.

EHL _ 40: Trigger (measurement starting

command) .
50: Reads data.
60: Prints out the data.
70: Wait time of 10 s.
80: Returns to line 40.

© Data

@® Data
12245 RYE
12845 29
12345 =35
123435 Fa
12245 16
12345 45
123845 48

(5) Setting SO mode and making measurement by issuing a trigger from the
controller when reguired
The controller may be engaged in a different operation until
measurement is completed. Upon completion of measurement, the
instrument issues a service request. The controller may restart the
interrupted operation after reading data. The program example shown
here is based on the assumption that devices other than this

instrument do not make a service request.
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7.6 Program Examples

® Program

-
(3]

IS s R R A R N

Al

L M4 A S8 ER A AR BT AW M& wn

~—
A

I B R I ST N

Ty an an as

i bk b ek s B e

0 : Turns the remote line true.

: Executes I =1 + 1.

Few 7 1 : Clears the instrument.
wly YEL i
- i e U s ts th solution
wrt POl "FLGSSAS206-1aggFgy | 2 ¢ Selects INPUT B, sets the resolu
onl Vs UERRT to 10 Hz, turns the service request
"MAIM ROUTIHE™: ;
" " s . tate, and sets
MAIT":eir 7,128 on, sets the holding state,
for I=1 to 286408 the offset to -1000 MH=z,.
ﬁifg II 3 : Jumps to label "SRQ" upon occurrence
1 ra 701 of an interrupt.
ato CHMAIT" . h ,
IR rdsCTHLY S 4 : Tabel (normally, followed by the main
WwEt S "STATUS = "a 5 routine).
red TEHL1sA .
Wit S "Freq, ="sA " Hz™ 5 : Enables an interrupt.
1'it 6 : Increments I from 1 to 2000.
=agLs
3T 7 : Displays I.
8
9 :

Issues a trigger when I = 2000 is
exceeded,

10: Jumps to label WAIT to execute the
main routine.

11: Reads the status byte.

12: Prints out the status byte. (Port 6
is for the printer.,)

13: Reads data.

14: Prints out the data.

15: Return for an interrupt.
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7.7 D/A OUT and AUX IN/OUT

® Data
STATUS = £S5, 99
Fred. = SE1ZE0EEA, B3 Hz
STATUS = £S5, BE
Frea. = SE{ZREHEE,. B Hz
STHTUS = B, 84
Frei., = SE1EHEAAE, 13 Hz
STHTHS = 5. @0
Freq, = S213B8000. 38 Hz
STATHS = B5 ., 85
Freq, = SElzeRgan, 68 Hz
STHTUS = £5. 80
Freq. = 521200088, 08 Hz
STHTUS = £o. B
Frea. = SHSHAESE, B8 Hz
STATUS = B, A
Freaq., = 3213066818, 88 Hz

7.7 D/A OUT and AUX IN/OUT

(See 8.2 for D/A OUT and see 2. and 8.3 for AUX IN/OUT.)

7 - 3%
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8.7 BCD Parallel Data Qutput (Option 02)

8. THE OTHER OPTIONS

8.1 BCD Parallel Data OQutput (Option 02)

When the BCD parallel data output option is attached, the data obtained by
measurement is output in BCD parallel format, and the measured data can be
printed out through the TR6198 Digital Recorder connected to the

instrument.

The number of digits of data to be output is nine, counted from the
lowest-order display digit.

For the D/A output, the three lowest-order display digits are output as
analog data from the rear panel via a D/A converter.

8.1.1 Performance

Data capacity : 9 data digits, 1 function digit, unit, and decimal
point

Data output : 1=-2-4-8 positive logic
Unit output : 1-2~4-8 positive logic

Output levels : Low: 0 to +0.4 V
High: +2.4 to +5.0 V
Open collector with 10 k@ pull-up.
Equivalent to 7407.

Qutput connector
: Amphenol 57-40500 or equivalent

Busy signal input
: Data is output when busy signal is low.
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8,1 BCD Parallel Data Output (Option 02)

8.1.2 Output Signal Table

Table 8 - 1 Output Signals

Pin WNo, Signal name Pin No. Signal name
1 GND (0 V) 26 20
2 20 27 2!
100 106
3 21 28 22
4 22 29 23
5 23 30 20
6 20 31 21
107
7 21 32 22
> 10!
8 22 33 23
9 23 34 20
10 20 ) 35 21
108
11 27 36 22
» 102
12 22 37 23
13 23 38 20 } i
I Function
14 20 39 27
15 21 40 20
52 ? 103 :
16 ] 41 2 Unit
17 23 42 22
18 20 17 43 23
19 21 44 20
y 104
20 22 45 21 Decimal point
21 23 16 22
22 20 47 Print command signal output
23 21 5 48 Print end signal input
: 10
24 22 ? 49 Busy signal input
25 23 U 50 GND (0 V)
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8.1 BCD Parallel Data Output (Option 02)

8.1.3 Connection to TR6198 bigital Recorder

MM—-02

TR6198

Figure 8 - 1 Connection to TR6198

(1) Connect the instrument and the TR6198 Digital Recorder using
connection cable MM-02 as shown in Figure 8-1.
When the print command signal output and the print end signal input

HoLpD
are to be used, set the instrument to HOLD (by pressing the [3

switch), then press the EEigT switch: the instrument starts
measurement. When the measurément ends, the data is output to the
printer. When the data has been printed, the printer outputs a start
signal (print end signal) so the instrument c¢an successively output
data.

For more information on use of the TR6198 Digital Recorder, refer to

its instruction manual.

(2} Timing of data output

End of \ Next
measurement g measgurement
Print busy \ /

™
Data X

[

|

Print command Er)
s T

Print end Approx. 200us I_I

Figure 8 - 2 Timing Diagram of Data Output
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8.1 BCD Parallel Data OQutput (Option 02}

NOTE

7. BCD output reguires the busy signal to be at low level,.
when the busy signal is not to be used, connect pin 49
on the instrument side to GND {(pin 50).

2. The print command signal output from the instrument is
approximately 200 us positive pulse. It is output when
the new data is established following a data change
{approximately 20 us later).

3. The print end signal input to the instrument as a start
signal must be a positive pulse having a width of 10 us

or more.,

8.1.4 Data Qutput Format

# 1 2 3 4 5 6 7 2 . Hz

- N x 4 et

Function Data ™ Unit

Decimal point

Function Data

ot | 20 23 | 22| 21| 20

* (over)| O 1 0 0 0 0 0
- 1 0 1 0 0 0 1
space 1 1 2 0 0 1 0
3 0 0 1 1

4 0 1 0 0

5 0 1 4] 1

6 0 1 1 0

7 0 1 1 1

8 1 0 0 0

9 1 0 0 1

blank| 1 1 1 1

8 ~ 4 oct 16/89
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8.1 BCD Parallel Data Output (Option 02)

Decimal peoint Unit
Position| 22 | 21} 20 23| 22 21 20
100 0 0 0 GHz 0 0 1 1
10! 0 0 1 MHz 1 0 0 1
102 0 1 0 kHz 0 0 0 1
103 0 1 1 Hz 3 1 1 0
104 1 0 0 s 0 1 1 0
102 1 0 1 space| 1 1 1 1
106 1 1 0
107 1 1 1
When the resolution is changed during measurement of INPUT B
consisting of a continuous wave, the output format changes as follows:
Decimal point! Unit
Resolution Data Unit
22 21 20 | 23 22 21 20
10 MHz 000001 2.3 14 GHz ¢ 1. 0 Y 0 1 1
1 MHz 00001 23465, Miz 0 0 0 1 0 0 1
100 kHz 000123 45.6 MH =z 0 0 1 ) 0 0 1
10 kHz 00123 45.67 MHz 0 1 0 1 0 0 1
1 kHz 0123456 7 8. kHz 0 0 0 0 0 0 1
100 Hz 1234546 78.9 kHz 0 0 1 0 0 0 1
10 Hz 23456 78.99 kHz 0 1 0 0 0 0 1
1 Hz 34567899 9. Hz 0 0 0 1 1 1 0
0.1 Hz 4567899 9.9 Hz 0 0] 1 1 1 1 0

8.2 D/A OUT (Also Used With Option 01)

The D/A output is obtained from the AUX IN/OUT connector {output pin 6,

GND pin 7).

via the D/A converter.

displayed data can also be negative when offsetting is made.

It comes from the three lowest-order display digits (columns)

It can be either positive or negative, since the
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8.2 D/A OUT {(Also Used With Option 01)

8.2.1 Performance

Digits converted: Three lowest-order display digits {columns)
Output voltage : -4.995 to +4.995 V £20 mV/230C + 50C (Approx.
5 mV/count)
Qutput impedance: 100 Q or less for a load of 10 kf or more
Output terminal : AUX IN/QOUT connector
Output: Pin 6
GND: Pin 7

8,2.2 Correspondence Between Display and Cutput Voltage

Display | Voltage (V) +output
+999 +4.995
0 o (999) (1999)
-999 -4.995
(~1000)
—-display +display

(0600) (10002

(-1998)  (-999)

—~output

8.2.3 Shifting Conversion Columns

The three low-order columns displayed after a master reset are set as
coversion columns. The conversion columns can be shifted to displayed
higher-order columns by pressing [Eug] [& . This key-in sequence
shifts the conversion columns by one positioﬁ in the higher-order
direction after displaying " E= ﬂ E U F' % " for
approximately 1.5 seconds. The conversion columns can be shifted in
this way by up to nine positions. (This key-in sequence is ineffective

when the three higher—order columns are on display.)

B - 6 Oct 16/89
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8.2 D/A QUT (Also Used With Option 01)

To return to lower-order columns, press [Eed [ ; the conversion
columns are shifted by one position in the lower—order direction. The
conversion columns are set to the three low-order columns on display
when A 0O 17 AR i is displayed.

| ool L L

8.3 AUX IN/OUT (Also Used With Option 01)

When option 01 or 02 is incorporated in the unit, the following signals
are alsc available at the AUX IN/OUT. (See 2. for details.)

Signal name Option

D/A OUT option 01/02
INPUT SELECT DO option (02
INPUT SELECT D? | option 02
COMPARATOR HIGH option 01/02
COMPARATOR LOW {option 01/02)
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9. SPECIFICATIONS

9, SPECIFICATIONS

(1) Blectrical Performance

Table 9 - 1 Specifications of R5372/5373/5372P/5373P
Input INPUT A INPUT B
Item
Frequency 10 mHz to 10 MHz 10 MHz to 550 MHz 500 MHz to 18 GHz
measurement | (DC coupling) (R5372/P)
range 10 Hz to 10 MHz 500 MHz to 27 GHz
(AC coupling) (R5373/F}
Input Approx. 1 MQ/60 pF or lessjApprox. 50Q Approx. 509
impedance
Input 25 mvrms 25 mvrms -20 dBm (500 MHz
sensitivity to 18 GHz)
-15 dBm {18 GHz
to 27 GHz)
Input 0 dB, 20 4B selectable ANS (ON, OFF} AUTO on
attenuation |0 dB or 20 dB approx. 20dB
Maximum 500 mvrms/ATT. O dB 500 mVrms/ANS OFF 0 dBm (ATT: AUTO)

input level

5 Vrms/ATT. 20 dB

5 Vrms/ANS ON

+10 dBm (ATT: 20d4B)

Damaging 5 Vrmg {1 MHz to 10 MHz) 6 Vrms +10 dBm (ATT: AUTO)
input 10 Vyms (400 Hz to 1 MHz) +20d4Bm (ATT: 204B)
100 Vems {DC to 400 Hz)
Input DC/AC AC AC
coupling
mode
Trigger Approx., -1 V to +1 V
level continuocusly variable
(-10 V €0 +10 V/ATT,
20 4m)
Resolution/{See Figure 9-1 Decade switching Decade switching

gate time

from 10 MHz/0.1 us
to 0.1 Hz/ 10 s

from 10 MHz/
0.1 us to 0.1 Hz/

10 s
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9, SPECIFICATIONS

Table 9 - 1 Specifications of R5372/5373/5372P/5373P (Cont'd)
Input INPUT A INPUT B
Ttem
Measurement | £ (trigger error/number of | #? count *time base| *1 count *time
agcuracy periods) accuracy base accuracy;
+1 count ttime base Residual stabili-
accuracy ty:+1/10x frequ-
(See Figure 9-1 for ency [GHz] count
frequency.) rms
Measuring Reciprocal scheme Direct count method! Direct counting
method made after
hetercdyne con-
version by digital
TRAHET system
Input BNC type N type (R5372/P)
connector SMA type convert-
ible into N type
{R5373/P)
{Note) Trigger error: Within +0.3% of sine wave input at signal-to-noise
ratio of 40 dB or more
160
0
{ lHﬂ{Z)(luﬂz)(IOmHz)
10 / n/
:E Maximum resolution
o 1 MSD 1-2: 9 digits
.E MSD 3-9: 8 digits
o 01 (Up to 0.1 mHz)
5 A
9] . . \Q'
a 10m
&
= im 1 1 1 1 . obg’
300 3k 30k 300k 3 P s
10m 01 1 10 100 1k 10k 100k IM/SioMm
RS &
Input frequency (Hz) &
&
$ o
Figure 9 - 1 Measuring Time, Resolution, and Number of Pericds Versus

Input Fregquency
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9, SPECIFICATIONS

Totalize [INPUT A (up to 10 MHz)]
Counting range : DC to 10 MH=z

Counting capacity: 0 to 1010_1

Pulse width measurement [INPUT A (up to 10 MHz)1 (R5372P/5373P only)
Measuring range : 50 ns to 1 s
Resolution for 10-pulse average measurement: 10 ns
Unit of display : us (fixed decimal point)
Measurement accuracy: (ztrigger error/JTa) 1 count ttime base

accuracy

N 0.0025
* Signal slope (V/us)

(Note) Trigger error:

2 x {peak voltage of noise)

Signal slope (V/us) (us)
Measurement mode [INPUT B}
AUTO : Acquisition time: Approx. 300 ms (From resetting
to starting of counting)
FM tolerance: Max. 10 MHz p-p
MANUAL : Fixed band determined by fregquency key setting.

No acquisition operation is made.

Bandwidth (FM tolerance):
+125 MHz or more{ht 1.4 GHz to 18/27 GHz)

+25 MHz or more (At 0.5 GHz to 1.4 GHz}

pulse-modulated carrier frequency measurement [MANUAL mode]
Measuring range : 100 MHz to 550 MHz [INPUT A]

500 MHz to 18 GHz [INPUT B] (R5372/P)

500 MHz to 27 GHz [INPUT Bl (R5373/P)

Pulse width : 0.5 us (min.) {R5372/5373)
100 ns to 0.1 g (internally synchronized)
{R5372P/5373P)
50 ns to 0.1 s {(externally synchronized)
(R5372P/5373P)
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9, SPECIFICATIONS

Pulse repetition frequency (fR): 10 Hz to 5 MHz

Resolution : 1/gate time (Hz) (R5372/5373)
Note : Gate time is the decade step time of 0.1 us to
10 s which is shorter than the pulse width minus

0.4 ps of pulse modulation wave.

Maximum resolution: See Figure 9-2,

+1 count *time base accuracy (R5372/5373)

Accuracy

0.04
GW

+1 count ttime base accuracy * {Hz rms)

5 kHz (R5372F/5373P)

! X l—) b4

. . . 1
Calibration time (50 ps f ) x| Tesolution P

1
+
resolution

(1 X éﬁ) + 20 ms {R3372P/5373P)

{Note) CW: Gate width (In case of internal synchronization,
GW is the modulated pulse width minus

approximately 50 ns.)

\ . 1 1 1 .2
Measuring time 1 (530 us + fR) X (resolution b4 GW)

Unit of display : Hz, kHz, MHz and GHz (fixed display)

Modulated pulse width measurement (R5372P/5373P only)
Resolution : 10 ns
Accuracy : 30 ns + time base accuracy
Unit of display : us fixed
Note: Pulse width at the input sensitivity level is displayed.

Synchronized trigger mode

INT : Gate is opened and closed in synchronism with

internal detector output.
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9. SPECIFICATIONS

EXT START : Gate is opened by external signal, but
triggering is possible only when internal
detector output is produced.

Input signal level (including sine-wave input)
2 Vp-p or more, 10 Vp-p or less with center
voltage of +1.%5 V; or 2 Vp-p or more, 10 Vp-p

or less for sine-wave input signal with no DC

component.
Pulse width
1 us or more for sine-wave input signal of

100 kHz or less

EXT GATE : Gate is opened and closed by external signals.
Input signal level
TTL active low
Pulse width
50 ns to 0.1 s
10M
« 1M -
= 100k
<
S (S
@
@ ik =
="
s 100 -
=
= 10
1_
01_1\ I__1 ! [ 1 1 | Lt 1

0.052# 0.5 5z 50x 500& oo 50m
0.1n 1u We 100sx In 0o 100m 1

Pulse width (sec

Figure 9 - 2 Relationship Between Pulse Width and Maximum Resolution for
the Carrier Frequency Measurement (R5372P/5373P)
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9, SPECIFICATIONS

LINE

Sample rate

Delay time

Gate is opened in synchronism with line
frequency, but triggering is possible only when

internal detector output is produced.

Continuously variable from 50 ms to 5 s and HOLD

Continucusly variable from 26 ps to 30 ms and OFF
(time from INT/EXT/LINE triggering to starting

of counting)

Time base

Time base output :

Time base stability: See Table 9-2.

10 MHz, 1 Vp-p or more

Output impedance: Approx. 50 §

External time-base frequency

: 1, 2, 2.5, 5, or 10 MHz; 1 to 10 Vp-p

Input impedance:Approx. 500 Q

Table 9 - 2 Time Base Stability

Standard . : :
specification Option 21 Option 22 Option 23
Aging rate |[2x10-8/day 5x10~2%/day 2x10~2/day 5x10~10/day

{long—-term

8x10~8/month

sx10~8/month

2x10"8/month

1x10'8/month

stability) |(1x10~7/year) (8x10~8/year) (5x10‘3/year) (2x10‘8/year)
(After operating| (After operating| (After operating| (After operating
24 hours) 24 hours) 48 hours) 48 hours}

Temperature +5%10~8 +5x10~8 +1x10~8 +5x10~9

coefficient

{251C*251C)

Warmup +5x10~8 +2x1078 +1x10™8 +1x10~8

*1 {1t hour) (1 hour)

(Specified | (30 minutes) (1 hour) (+4x1079)*3 (+1x1079)*3

time}

Reproduc- +5%10~8 +3x10°8 +2x10~8 +1.5x1078

ibility *2 {1 hour) (1 hour)

(Specified |(30 minutes) (1 hour) (£1x10™8)*%4 (£5x10~9) %4

time}

%1 Difference between the frequency measured when the specified time (30
minutes or one hour) has lapsed after powering on and that measured when
24 hours have lapsed after that specified time.

9 - 6
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9. SPECIFICATIONS

Table 9 - 2 Time Base Stability (Cont'd)

%2 Difference between the frequency measured when the specified time has

*3

*4

lapsed after powering on within 24 hours after last powering the
instrument off and that measured immediately before last powering the
instrument off.

Difference between the frequency measured when 24 hours have lapsed
after powering on within 24 hours after last powering off and that
measured when 48 hours have lapsed.

Difference between the frequency measured immediately before powering
off and that measured when 24 hours have lapsed after subsequently

powering the instrument on.

STD IN/OUT connector: BNC type

Backup power supply for memory: The memory is backed up as long as AC
power is supplied, If the power supply cable is
unplugged with the internal Ni-Cd battery
charged, the memory is backed up for up to about
2 weeks, Charging the Ni-Cd battery takes 2 to
3 days.

AUX INPUT/OUTPUT

Input/output signals: Gate signal output, detector output, external
reset signal input, measurement end signal
ocutput (TTL level)

Computation capabilities: Maximum value holding, minimum value
holding,deviation [ (maximum deviation) -
(minimum
deviation) ], standard deviation, averaging,
digital comparison GO/NO GO decision, display of
marker frequency of TR4110 series Spectrum
Analyzer, ppm, addition, subtraction,

multiplication, division
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9. SPECIFICATIONS

{2) General specifications

Display _ + Green 7~segment LEDs {approx. 11 mm high)
storage display

Operating temperature range: 0 to +40°¢

Operating humidity : 85% rh or less

Storage temperature range: -20 to +70°C

Power requirements : 100 VAC (120 Vv, 220 V) %10% or 240 VAC _Tg%,
50/60 Hz

Power consumption : 90 VA or less (R5372/5373)
120 VA or less (R5372P/5373P)

Dimensions : (W) 255 x (H)Y 132 x (D) 420 mm (approx.)

Weight 10 kg or less

(3} Options

(:) GPIB interface (Option 07. This interface is equipped as standard
feature)
Complies with IEEE standard 488-1978.
The output of display data and all key settings on the front panel
can be externally controlled.

(:) BCD parallel data output (Option 02 only. Note that either option 01
or 02 can be eguipped.)
TTL positive logic
The nine low-order display digits are output in BCD parallel format

for connection to the TR6198 Digital Recorder.
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9. SPECIFICATIONS

<§> Option 01/02 common specifications

AUX INPUT/OUTPUT:
Gate signal output, detector output, external reset signal input,
and measurement end signal input are enabled. TTL input/outut
level. 14~pin connector (Amphend 57-40140 or equivalents)

D/A converted analog 6utput: (Output from AUX INPUT/OUTPUT

connector)
Number of digits converted: Three least significant digits in
the display

output voltage: —4.995 to +4.995 vV #20mv/23°%C = 5°%C
Output impedance: 100 § or less for a load of 10 kQ or more

Digital comparator output: TTL active low, open collector

(Output from AUX INPUT/OUTPUT connector)

9 - 9% Oct 16/89






R5372/73/P
MICROWAVE FREQUENCY COUNTER
INSTRUCTION MANUAL

A.1 Basic Principles of Operation

APPENDIX

This section explains the principles of operation of the R5372/5373 and
R5372P/5373P microwave frequency counters, with the description of the
operation of each functional block. '

Detailed schematic diagrams are located at the rear of this manual. For
terminology, refer to the glossary.

A.1 Basic Principles of Operation

The R5372/5373/R5372P/5373P has two independent signal input connectors:

INPUT A connector covering a frequency range from 10 mHz to 550 MHz, and
INPUT B connector covering a freguency range from 500 MHz to 18 GHz for
the R5372/5372P, or INPUT B connector covering a freguency range from 500
MHz to 27 GHz for the R5373/5373P.

The R5372/5373 basic block diagram is shown in Figqure A-1.

The R5372P/5373P basic block diagram is shown in Figure A-2.

Al - Mar 1/8Y4
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R5372/73/P
MICROWAVE FREQUENCY COUNTER
INSTRUCTION MANUAT

A.1 Basic Principles of Operation

The input-A measurement scheme varies with the frequency bands of 10 miz
to 10 MHz and 10-550 MHz.

The input—A measurement in the 10 mHz to 10 MHz band utilizes the
reciprocal system. An unknown signal is fed to the LOW F AMP (BGB-011161)
via the INPUT A connector on the front panel. The input signal amplified
and waveform-shaped by the LOW ¥ AMP is sent to the GATE CONTROL
(BGF-010892) and input to the divide-by-101 divider to generate a gate
signal with a number of periods of 10" depending on resolution. A 10

MHz reference signal® generated by the 10 MHz MULTI (BLB-010923) is routed
to the INPUT AMP & SCALER ({BGF-010893 or BGF-012541). The scaler counts
the number of reference signals through the gate time generated by the
above input signal. Then, the counted data are computed by the WCPU and
displayed.

The R5372P/5373P contains first— and second-stage scalers and first-stage
divider in the HIGH-SPEED GATE (BGF-01089%7).

* This refence signal is input to the 100 MHz STD (BGF-010898) and output
as a 100 MHz standard output in the R5372P/5373P,

The input-A measurement in the 10-550 MHz band utilizes the direct
counting system. An input signal applied to the INPUT A connector is fed
to the INPUT AMP & SCALER (BGF-010983 or BGF-012541) wvia the LOW F AMP
(BGF~011167). The signal, amplified and waveform-shaped by the INPUT AMP
& SCALER, is sent to the scaler. The scaler counts the number of the
input signals through the gate time derived from dividing the reference
signal. 'Then, the counted data is displayed.

Input B consists of microwaves over the 500 MHz to 18 GHz band for the
R5372/5372P and 500 MHz to 27 GHz band for the R5373/5373P. The input
signal is converted to an intermediate frequency by the digital TRAHET
technology, then directly counted.
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R5372/73/P
MICROWAVE FREQUENCY COUNTER
INSTRUCTICON MANUAL

A.1 Basic Principles of Operation

The input signal applied to the INPUT B connector is fed to the SAMPLER
(SHB-000744-1 for the R5372/5372P and DHB-000851 for the R5373/5373P).
The input signal is mixed with a local frequency signal generated by the
voltage-controlled oscillator (VCO) (BLE-010908 or BLB-012208). The
SAMPLER produces an intermediate frequency signal equal to the difference
between the input signal and an integral multiple of the local frequency
signal. The intermediate frequency is amplified by the PREAMP
{(BLB~010909) and IF AMP (BLB-010910 or BLB-012207), waveform-shaped by the
INPUT AMP & SCALER, to be directly counted by the scaler.
The relationships between input frequency to be measured Fx, local
frequency F , and IF signal Fif are expressed as follows:

|Fx -~ F { = Fif
From the above, the harmonic number N in the mixer is obtained from the
following equation:

N = Fif/ F
As known from this eguation, the harmonic number N in the mixer is
determined by the ratio of the intermediate frequency variation to the
local frequency variation. The local frequency is in phase with those of
the time-base frequency. Therefore, input frequency Fx can be measured to
an accuracy of the time-base freguency using the following equation
operated by the uCPU:

Fx = NF % Fif
If the user manually sets the approximate value of a frequency to be
measured using the key switches on the front panel, a local frequency can
be set so that an intermediate frequency is generated in the freguency set
on the IF AMP when a freguency to be measured is input. In this state,
the counter is ready to measure the manually set frequency, so it starts
counting of the input frequency using the intermediate frequency detection
signal as a synchronizing signal. This method enables this counter to
measure a carrier frequency of pulse-modulated waves.
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R5372/73/P
MICROWAVE FREQUENCY COUNTER
INSTRUCTION MANUAL

A.1 Basic Principles of Operation

The R5372P/5373P, developed to measure pulse-modulated waves has gate
synchronizing signals such as internal detection, line frequency
synchronizing, and external synchronizing signals. These signals are
selected by the gate multiplexer. To synchronize a narrow-width pulse
with a gate signal, the R5372P/5373F provides a phase-locked loop to
generate 100 MHz clocks. The R5372P/5373P also achieves randomness
between the signal to be measured and the gate signal by changing the
phase for each gate at random with the noise voltage applied to the
phase~locked loop.

When each measurement is random, the averaging resolution is obtained from
the following formula:

Single measurement resclution
Number of measurements

Resolution =

If the resolution of the R5372P/5373P is set to a value less than a
frequency as the reciprocal of a burst pulse width, the measurement can be
automatically performed in the shortest time according to the set
resolution by obtaining the required number of measurements from the
scaler-2 measurement count by the uCPU. This method enables the
R5372P/5373P to perform a high-resolution measurement by a true averaging.

The UCPU controls each section according to the measurement routine

program written in the ROM and operates data from the circuit for
counting, before being displayed. The data output and GPIB are also
connected to the bus of the pCPU, and their data is sent to an external

unit in the specified format.
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R5372/73/P
MICROWAVE FREQUENCY COUNTER
INSTRUCTION MANUAL

A.2 Glossary

A.2 Glossary

Acquisition Time

Acquisition time means the time from counter resetting to the start of
counter operation. The acquisition time of ordinary counters is virtually
zero, whereas microwave-band counters require a certain acquisition time.
For the TR5200 series counters of ADVANTEST, the acquisition time refers
to the time required until the internal oscillator is phase locked to the input
signal.

ALC (Automatic Level Control)

A function to detect and correct the DC fluctuation in the circuit caused by
temperature drift from the input terminal to the output of the wide-band
amplifier.

ANS {(Automatic Noise Suppressor)

ADVANTEST’s patented technique.
A circuit that automatically suppresses the noise riding on the signal to be
measured.

Automatic Filter

Cutoff frequency is automatically selected according to the incoming fre-
quency to eliminate random noise or noise added on the input signal, thereby
preventing errors associated with noise. Automatic filter makes up for the
disadvantages that the ANS capability contributes little to the suppression of
random noise, impulse noise or noise larger than the signal of interest while
it serves well for suppression of the superimposed noise.

Automatic Trigger Setting

Trigger level setting is quite difficult and bothersome when the signal to be
measured is small. This setting operation is simplified by the automatic
trigger setting. Trigger level is automatically set at the 50% level between
the maximum and minimum peaks of the input signal. This capability
facilitates the trigger level setting on the pulsed signal with the offset voltage
or of different duty cycles, and minimizes false counting.

A2 - 1 Oct 16/89



R5372/73/P
MICROWAVE FREQUENCY COUNTER
INSTRUCTION MANUAL

A.2 Glossary

Averaging

Two circuit methods are usually used for averaging in clectronic counters.
One is used in the time interval measurement Lo count each time interval
with the counting circuit and accummulate. Let N be the number of mea-

surements, and =1 count//N is part of measurement precision. The other

method is the one used in period measurement to form a gate with the
period signal to be measured to measure the gate time with the internal
time base. One factor of measurement precision is 1 count/N. Both averag-
ing methods are used to enhance measurement precision of electronic coun-
ters; however, the inherent error factors inside the instrument (propagation
delay time difference, Schmitt trigger circuit hysteresis band) cannot be
improved. Therefore, the upper limit of the number of effective measure-
ments accrues. In using the averaging function, the 1 count error must be
guaranteed to occur at random. A counter usually sends the signal to be
measured to the counter gate circuit completely asynchronous with the
internal time base and the error can be regarded to occur at random.

Bandwidth

For electronic counters, noise is a cause of counting errors and must be con-
sidered in relation to sensitivity.

The bandwidth switch is used to remove the high-frequency component
(see figure below) with a low-pass filter of 10 MHz, 5 MHz, etc. This func-
tion is useful in measurement of oscillation and multiplied waves in a multi-
plier circuit. :

—AAAAA

\ . /- Fundamental wave

’\/\ x5 multiplier +
Fundamental wave

COM-SEP Switch -

A switch to be selected to suit the signal to be measured in time interval
measurement. When this switch is set to COM., the start and stop signals
are internally connected enabling a time interval measurement on a single
signal. SEP. switch separates the start and stop signals, requiring the two
signals, of start and stop, to be measured. (COM: Common; SEP: Separate)

A2 - 2
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MICROWAVE FREQUENCY COUNTER
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A,2 Glossary

Counting Resolution

The least significant digit on the readout. Counting resolution differs with
gate time. At a gate time of 1 second, the resolution is 1 Hz with a typical

counter.

Direct Counting

The direct counting is the most fundamental method to measure the frequen-
cy. (See the figure below.} This scheme is widely used from the audio fre-
quency band to the UHF band. In the direct counting method, the upper
limit of frequency measurement is determined by the gate time and the
frequency resolution. Enhancement of the performance of the semiconduc-
' tor devices and advanced circuit board technology have realized a counter of
1 GHz utilizing the direct counting techniques.

Gate

Measurement input o———mue— | '
Time base 0—————] Counting circuit

Expanding Reciprocal Method

The method used by electronic counters to measure a period, execute inverse
calculation (1/period), and display the frequency is called the reciprocal
method.

The main feature of this method is that, in period measurement, it enables
frequency measurement of high-resolution and high-precision up to the order
of the internal time base. For example, let the time base be 100 x 10™%s, then
7-digit display is always possible when a frequency (10 MHz or less) is mea-
sured at a gate time of 1 second. To obtain a 10-digit display at a gate time of
1 second with this method, the internal time base must be 100 x 10™%s
(equivalent to 10 GHz). To realize a 10 GHz time base, the time expander
method is used together with the reciprocal method, thus enabling a high-
resolution high-precision frequency measurement. This method is called the
expanding reciprocal method. (* See Time ExpanderMethod.)

Gate Time

The time during which a counter measures the input signal. During this time,
the GATE lamp usually gocs on to notify the user that the input signal is
being measured.

A2 - 3
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A.2 Glossary

input Coupling

There are two input coupling methods: the AC coupling that cuts out the
DC input signal and passes the AC component alone, and the DC coupling
to measure low frequencies.

Masking

With a masking function, regardless of the magnitude of noise, desired signal
alone is made available by inhibiting for a required period of time the wave-
shaped output. By adjusting the masking time, this function makes possible
the measurements of the signal in noise including a chattering noise or the
modulated wave signal.

Oven Lamp

A lamp that indicates activation of the crystal-oven heater and the internal
reference circuit when the counter is connected to the AC power source
regardless of the POWER switch operation.

Prescaler

The prescaler divides the input frequencies by a factor of n with a divider
for counting. (See the figure below.) In this case, the counting result is
1/n of the actual frequency; therefore, the time base is multiplied by n to
display the frequency measurement. This requires 2 gate time equal to n
times that required for the direct counting method; with the same gate time,
the resolution is 1/n. In the prescaler, the upper limit of the measured fre-
quency is determined by the frequency resolution of the divider. The gate
is operated by the 1/n frequency, enabling measurement of higher frequencies
than by the direct counting method. At present,a 1.5 GHz prescaling coun-
ter is available.

Divider Gate
Measurement input 4 Counting
: circuit
—— )
Time base Xn

Sample Rate

A function to continuously vary the display time of the measurement result.
As a matter of fact, the gate time is determined by the resolution of the
counter. The display time can be changed by varying the time from the end
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A.2 Glossary

of a measurement to the start of the next measurement by using the sample
rate function. Thus, the data display time can be altered by varying the

sample rate.
1 L

. Sarn;:»lezr rate
Gate time L—*‘—-ﬂe]

Data display
time

Data display time = Gate time + Sample rate time

Time Base, Internal/External

Frequency counters are used for measuring time or counting the number of
pulses during a certain period of time. To obtain an accurate measurement
result, a time base generator is needed to generate an accurate time. Most
counters incorporate a crystal oscillator as the internal time base generator.
The accuracy of this generator determines the accuracy of the frequency
counter.

If a generator with greater accuracy than the built-in generator is externally
available, greater measurement accuracy of the counter is obtained by replac-
ing the internal generator with the output of the external generator. The
output of this external generator is called the external time base.

Time Expander Method

The * count error caused by the relationship between the electronic counter
internal time base (for example, 10 MHz) and the time interval to be measur-
ed or 1cycle time is used as a significant time value. Let the difference time
occurring at the leading edge of the time to be measured be AT, and the
difference time occurring at the trailing edge be AT,, then the time to be

measured Ty = N- T, + AT; — AT, (where Ty = internal time base, N =

positive integer). AT, — AT, can be read at a better precision by a factor of
100 or 1,000 By converting the difference times to analog voltages by a high-
speed time-voltage converter, then A/C converted with a high speed and
high precision. Assuming the time base to be }00 x 107%s, Ty is equal to
resolution 1 x 10%s or 100 x 10°'%s, This method of expanding the dif-
ference time is the time expander method.

Time Interval Average, Period Average

Counters can measure period and time interval. With a single measurement,
the display is unstabic and difficult to read or the measurement value is not

AZ ~ 5
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A.2 Glossary

reliable if the input signal is interfered with noise or unstable. To solve this
problem, counters have a feature to average 10 or 100 measurement values to
reduce the influence of noise and input variation. This function is called
the time interval average and period average to distinguish from a single
measurement. Time required for average measurement is as many times
longer as the number of averages taken.

Trahet Method

ADVANTEST’s patented technique (US PAT. No. 3932814).

This method uses a YIG tuning oscillator with excellent linearity, taking
advantage of the transfer oscillator and the heterodyne conversion techni-
ques.

Trigger Level

“When a signal is input to a frequency counter, the input signal must cross a
certain level (also called the threshold value) for the counter to sense it asa
signal and measure it, This level is called the trigger level. The level can
usually be varied with a potentiometer, etc.

Trigger Monitor Output

A signal output from the trigger monitor circuit as an auxiliary means when
a counter is measuring time interval. An osciloscope (with Z-axis modulation
terminal) shows intensity modulation on the waveform for each gate time.
The measured portion on the trace is intensified as shown below.

N\
N

Gate time

Trigger Slope

For a frequency counter to sense an input signal, the input signal should
meet the two requirements. One is that the signal must cross the trigger
level, and the other is that the slope of the input signal must match the preset
trigger slope. With the trigger slope set to plus (+), the counter senses the
input signal when the input signal crosses the trigger level from minus (—)
to plus (+).

A2 - &%
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IMPORTANT INFORMATION FOR ADVANTEST SOFTWARE

PLEASE READ CAREFULLY: This is an important notice for the soflware defined herein. Compuler programs
including any additions, modifications and updates thereof, operation manuals, and related materials provided by
Advantest (hereafter referred to as "SOFTWARE"), included in or used with hardware produced by Advantest
(hereafier referred to as "PRODUCTS").

SOFTWARE License

All rights in and to the SOFTWARE (including, but not limited to, copyright) shall be and remain vested
in Advantest. Advantest hereby grants you a license to use the SOFTWARE only on or with Advantest
PRODUCTS.

Restrictions

(1) Youmay nol use the SOFTWARE for any purpose other than for the use of the PRODUCTS.
{2) You may not copy, modify, or change, all or any part of, the SOFTWARE without permission {rom
Advantest.

(3) You may nol reverse engineer, de-compile, or disassemble, all or any part of, the SOFTWARE.

Liability

Advantest shall have no liability (1) for any PRODUCT failures, which may arise out of any misuse (misuse is
deemed to be use of the SOFTWARE for purposes other than it's intended use) of the SOFTWARE. {2} For any
dispute between you and any third party for any reason whatsoever including, but not limited to, infringement of
intellectual property rights.
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LIMITED WARRANTY

. Unless otherwise specifically agreed by Seller and Purchaser in writing, Advantest will warrant to the
Purchaser that during the Warranty Period this Product (other than consumables included in the Product) will
be free from defects in material and workmanship and shall conform to the specifications set forth in this
Operalion Manual.

. The warranty period for the Product (the "Warranty Period™) will be a period of one year commencing on the
delivery date of the Product.

. If the Product is found to be defective during the Warranty Period, Advantest will, at its option and in its sole
and absolute discretion, either (a) repair the defective Product or part or component thereof or (b) replace the
defective Product or part or component thereof, in either case at Advantest's sole cost and expense.

. This limited warranty will not apply to defects or damage to the Product or any part or component thereof
resulting from any of the following:

{a) any modifications, maintenance or repairs other than modifications, maintenance or repairs (i) performed
by Advantest or (ii) specifically recommended or authorized by Advantest and performed in accordance
with Advantest s instructions;

{(b) any improper or inadequate handling, carriage or storage of the Product by the Purchaser or any third
party (other than Advaniest or its agenls);

{c) use of the Product under operating conditions or environmenls different than those specified in Lhe
Operation Manual or recommended by Advantest, including, without limitation, {i) instances where the
Product has been subjecled to physical siress or electrical vollage exceeding the permissible range and (ii)
instances where the corrosion of electrical circuits or other deterioration was accelerated by exposure to
corrosive gases or dusty environments;

{d) use of the Producl in connection with software, inlerfaces, products or parls other than sofiware,
interfaces, products or parts supplied or recommended by Advantest;

{e) incorporation in the Product of any parts or components (i) provided by Purchaser or (i1) provided by
a third party at the request or direction of Purchaser or due lo specifications or designs supplied by
Purchaser (including, without limitation, any degradation in performance of such parts or components);

{f) Advantest’s incorporation or use of any specifications or designs supplied by Purchaser;

{g) the occurrence of an event of force majeure, including, without limitation, fire, explosion, geological
change, storm, flood, earthquake, tidal wave, lighining or acl of war; or

(h) any negligent act or omission of the Purchaser or any third party other than Advantest.

. EXCEPT TO THE EXTENT EXPRESSLY PROVIDED HEREIN, ADVANTEST HEREBY EXPRESSLY
DISCLAIMS, AND THE PURCHASER HEREBY WAIVES, ALL WARRANTIES, WHETHER EXPRESS
OR IMPLIED, STATUTORY OR OTHERWISE, INCLUDING, WITHOUT LIMITATION, (A} ANY
WARRANTY OF MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE AND (B)
ANY WARRANTY OR REPRESENTATION AS TO THE VALIDITY, SCOPE, EFFECTIVENESS OR
USEFULNESS OF ANY TECHNOLOGY OR ANY INVENTION.

. THE REMEDY SET FORTH HEREIN SHALL BE THE SOLE AND EXCLUSIVE REMEDY OF THE
PURCHASER FOR BREACH OF WARRANTY WITH RESPECT TQO THE PRODUCT.

. ADVANTEST WILL NOT HAVE ANY LIABILITY TO THE PURCHASER FOR ANY INDIRECT,
INCIDENTAL, SPECIAL, CONSEQUENTIAL OR PUNITIVE DAMAGES, INCLUDING,
WITHOUT LIMITATION, LOSS OF ANTICIPATED PROFITS OR REVENUES, IN ANY AND
ALL CIRCUMSTANCES, EVEN IF ADVANTEST HAS BEEN ADVISED OF THE POSSIBILITY
OF SUCH DAMAGES AND WHETHER ARISING OUT OF BREACH OF CONTRACT,
WARRANTY, TORT (INCLUDING, WITHOUT LIMITATION, NEGLIGENCE), STRICT
LIABILITY, INDEMNITY, CONTRIBUTION OR OTHERWISE. TORT (INCLUDING, WITHOUT
LIMITATION, NEGLIGENCE), STRICT LIABILITY, INDEMNITY, CONTRIBUTION OR
OTHERWISE.

. OTHER THAN THE REMEDY FOR THE BREACH OF WARRANTY SET FORTH HEREIN,
ADVANTEST SHALL NOT BE LIABLE FOR, AND HEREBY DISCLAIMS TO THE FULLEST
EXTENT PERMITTED BY LAW ANY LIABILITY FOR, DAMAGES FOR PRODUCT FAILURE
OR DEFECT, WHETHER ARISING OUT OF BREACH OF CONTRACT, TORT (INCLUDING,
WITHOUT LIMITATION, NEGLEGENCE), STRICT LIABILITY, INDEMNITY, CONTRIBUTION
OR OTHERWISE.



CUSTOMER SERVICE DESCRIPTION

In order to maintain safe and trouble-free operation of the Product and to prevent the incurrence of unnecessary
costs and expenses, Advantest recommends a regular preventive maintenance program under its maintenance
agreement.

Advantesl's maintenance agreement provides the Purchaser on-sile and oft-sile mainlenance, parts, mainlenance
machinery, regular inspections, and telephone support and will last a maximum of ten years from the date
the delivery of the Product. For specific details of the services provided under the maintenance agreement,
please conlact the nearest Advanlest office listed at the end of this Operation Manual or Advantesl s sales
representatives.

Some of the components and parts of this Product have a limited operating life (such as, elecirical and
mechanical parts, fan motors, unit power supply, etc.). Accordingly, these components and parts will have to
be replaced on a periodic basis. If the operating life of a component or part has expired and such component
or part has not been replaced, there is a possibility thal the Product will not perform properly. Additionally, if
the operating life of a component or part has expired and continued use of such component or part damages the
Product, the Product may not be repairable. Please contact the nearest Advantest oftice listed at the end of this
Operation Manual or Advantest's sales representatives lo determine the operating life of a specific component
or part, as the operating life may vary depending on various factors such as operating condition and usage
environment.



SALES & SUPPORT

Advantest Korea Co., Ltd.
22BF, Kyobo KangNam Tower,
1303-22, Seocho-Dong, Seocho-Ku, Seoul #137-070, Korea
Phone; +82-2-532-7(71
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