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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 ADC Corporation (hereafter referred to as ADC) bears absolutely no re-
sponsibility for the result of operations caused due to incorrect or inappropriate use of this instrument.

If the equipment is used in a manner not specified by ADC, the protection provided by the equipment may be im-

paired.

* Warning Labels

Warning labels are applied to ADC products in locations where specific dangers exist. Pay care-
ful 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 ADC dealer. Our address and phone
number are listed at the end of this manual.

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

DANGER: Indicates an imminently hazardous situation which will result 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

FOE-ANZENAOO

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

+ Use a power cable rated for the voltage in question. Be sure however to 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 far as it will go.

+  When removing the plug from the electrical outlet, first 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
requirements 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 protective
conductor terminal.

+ Be sure to use fuses rated for the voltage 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-
s0, 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 ventilation outlets, do not stick or drop metal or easily flammable 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 items requiring caution which are used in this manual are shown below to-
gether with their meaning.

DANGER: Indicates 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: Indicates an item relating to possible damage to 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 ADC products.

& :  ATTENTION - Refer to manual.
@ :  Protective ground (earth) terminal.
% . DANGER - High voltage.

&: CAUTION - Risk of electric shock.

* Replacing Parts with Limited Life

Safety-2

The following parts used in the instrument are main parts with limited life.

Replace the parts listed below before their expected lifespan has expired to maintain the perfor-
mance and function of the instrument.

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

Each product may use parts with limited life.
For more information, refer to the section in this document where the parts with limited life are
described.

FOE-ANZENAOO



Safety Summary

Main Parts with Limited Life

Part name Life
Unit power supply S years
Fan motor 5 years
Electrolytic capacitor 5 years
LCD display 6 years
LCD backlight 2.5 years
Floppy disk drive 5 years
Memory backup battery S 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 unit is performed with the memory disk turning at a
high speed. It is a very delicate process.

+ Store and operate the products under the following environmental conditions.
An areca with no sudden temperature changes.
An areca away from shock or vibrations.
An area free from moisture, dirt, or dust.
An arca 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 sure dispose 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
Items 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:

Safety-4

An area free from corrosive gas
An area away from direct sunlight
A dust-free area

An area free from vibrations

Altitude of up to 2000 m

Direct sunlight Q

~
CCorrosive
ZSIRCY

e 2 e W WP e

Vibration

Figure-1 Environmental Conditions

Operating position

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

To prevent the internal temperature
from rising, cooling fans are installed
in some instruments.

The air vents on the case must be un-
blocked.

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

Front

Figure-2 Operating Position

Storage position

Front 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.

1 1 -Ensure the instrument is stable.
-Pay special attention not to 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 voltage (over-voltage) category II defined by IEC60364-4-443
Pollution Degree 2
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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 number)
PSE: Japan 125Vat7A Straight:  A01402
Black
Electrical Appliance and 2 m (6 ft) Angled: A01412
Material Safety Law
UL: United States of America 125Vat7A Straight: ~ A01403
Black (Option 95)
' CSA: Canada 2 m (6 ft) Angled: A01413
CEE: Europe 250 Vat6 A Straight:  A01404
DEMKO: Denmark Gray (Option 96)
NEMKO: Norway 2 m (6 ft) Angled: A01414
VDE: Germany
KEMA: The Netherlands
CEBEC: Belgium
OVE: Austria
FIMKO:  Finland
SEMKO: Sweden
SEV: Switzerland 250 Vat6 A Straight:  A01405
Gray (Option 97)
2m (6 ft) Angled: A01415
SAA: Australia, New Zealand 250 Vat6 A Straight:  A01406
Gray (Option 98)
2m (6 ft) Angled: -
BS: United Kingdom 250 Vat6 A Straight:  A01407
Black (Option 99)
E':@] 2m (6 ft) Angled:  A01417
m
CCC:China 250 Vatl0A Straight:  A114009
Black (Option 94)
2 m (6 ft) Angled: Al14109

FOE-ANZENA00 Safety-5






Certificate of Conformity

C€

Digital Multimeter

This is to certify, that

R6552 Series

instrument, type, designation

complies with the provisions of the EMC Directive 89/336/EEC in accordance with
EN61326 and Low Voltage Directive 73/23/EEC in accordance with EN61010.

ADVANTEST Corp. ROHDE&SCHWARZ

Tokyo, Japan Engineering and Sales GmbH
Munich, Germany

6552.02






Digital Multimeter OPERATION MANUAL

PREFACE

This document provides information on how to handle and maintain the R6552 Series instruments and
how to use the measurements functions, along with descriptions of their functions and tips on using
them. Before starting to use this instrument, read this document to get the best out of their performance.

Nov 1/96 Preface*
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1.1 Overview of the Instruments

1 BEFORE USING THE MEASUREMENTS

1.1 Overview of the Instruments

The instruments covered herein are digital multimeters, with a maximum reading of 319999, that
use an integrating A/D converter.

[Features]
* Maximum reading: 319999

* High-resolution measurement: 0.1 uV DC voltage measurement and of 100 uQ resistance
measurement

* Sampling rate: Up to 1,000 cycles/second (R6552 only)

* Along integral time range 100 ms to 60 sec in increments of 10 ms to measure an average
value of periodic signals (R6552 only)

* GPIB/RS-232 interfaces connecting to external equipment is provided as standard (The RS-
232 interface is R6552 only)

+ External trigger input and measurement end signal output that are provided as standard

+ Calculation functions: Null, smoothing, scaling, dB/dBm, comparator, and MAX-MIN calcula-
tions

* Data memory function (up to 10,000 records of data) (R6552 only)

* Delayed trigger function (R6552 only)

* Setup parameter’s backup: Four kinds

* An optimum measurement range setting using the high-speed auto-range function
* Vacuum fluorescent display tube for brighter, easier-to-view displays

* Ripple voltage measurement: 10 pV to 3.199 V (R6522T-R only)

Dec 1/97 1-1
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1.1 Overview of the Instruments

The table below lists the measurement functions provided by the R6552 Series instruments.

Whether functions are
available or not
Measurement function
R6552 R6552T | R6552T-R
DC voltage measurement Yes Yes Yes
(DCV)
Two-wire resistance measurement Yes Yes Yes
(2wQ)
Four-wire resistance measurement Yes Yes Yes
(4wQ)
Low-power two-wire resistance measurement Yes Yes
(LP-2wQ)
Low-power four-wire resistance measurement Yes Yes
(LP-4wQ)
AC voltage measurement Yes
(ACV)
AC voltage (AC + DC coupling) measurement Yes
(ACV (AC+DC))
DC current measurement Yes
(DCI)
AC current measurement Yes
(ACI)
AC current (AC + DC coupling) measurement Yes
(ACI (AC+DC))
Frequency measurement Yes
(FREQ)
Diode measurement Yes
()
Ripple voltage measurement Yes
(RIPPLE V)

Dec 1/97
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1.2 Accessory

Nov 1/96

Table 1-1 List of Accessory

1.2 Accessory

Part name Part number Remarks
A01041 Standard accessory
Input cable A01001
A01006
Alligator-clip adapter A08398 Standard accessory
Spring-hook adapter A08397
Terminal adapter TR1111
Carrying case R16213




Digital Multimeter OPERATION MANUAL

1.3 Checking Product and Accessories

1.3

Checking Product and Accessories

After unpacking, check the quantity and rating of standard accessories to assure their conform-
ance with Table 1-2. If there are any missing, incorrect or defective (in appearance) items, con-
tact ADVANTEST’s Service Department or your nearest ADVANTEST sales office or agency

immediately.
Table 1-2 List of Standard Accessories
Part name Part number | Quantity Remarks
A01403 1 Power cable with 3-pin plug
Power cable ™ A09034 1 AC adapter
ESD-SR-15 1 EMI core
1 Red
Input cable A01041
1 Black
. . 1 Red
Alligator clip adapter A08398
1 Black
218.250 1 Siow-blowing fuse for 100/120V
supply voltage
Power fuse -
218.125 1 Slow-blowing fuse for 220/240V
supply voltage
Protective fuse of 2163.15 172 Current-melt fuse 3.15A
current terminal
Operation manual ER6552 This manual

*1 ADVANTEST provides the power cables for each country.
See the yeliow pages “Table of Power Cable Options” in this manual.

*2 R6552 uses a current-melt fuse in the front panel mA input terminal.

Use the part numbers when ordering additional accessories.

Dec 1/97
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1.4 Operating Environment

1.4 Operating Environment

* Avoid operation in the following areas. e Use a noise cuit filter when there is a large amount
of noise riding on the power line.

Direct sunlight

., Oo o’ Q =

A —

aO o, o ‘ ’,‘l

AN / CC C\ .
orrosive D

| /\ gas

~~~~~~~~ Cw

Vibration Line filter

L

e e

Front Keep he rear panel 10cm away from the wall.

Figure 1-1 Operating Environment
The instrument should be installed in an area which satisfies the following conditions:;

* Ambient temperature: 0°C to +50°C (operating temperature)
-25°C to +70°C (storage temperature)

¢ Relative humidity: RH 85% or less (no condensation)
s Altitude up to 2000m

¢ An area free from corrosive gas

¢ An area away from direct sunlight

* Adust-free area

* An area free from vibrations

¢ Aquiet area

Although the instrument has been designed to withstand a certain amount of noise riding on the
AC power line, it should be used in an area of low noise. Use a noise cut filter when ambient
noise is unavoidable.

Dec 1/97 1-5
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1.5 Operating Precautions

1.5 Operating Precautions

(1) In case of malfunction

if smoke comes out of the instrument, or an abnormal smell or noise is detected, immedi-
ately turn the POWER switch off, pull out the power plug, and contact ADVANTEST's Serv-
ice Department or your nearest ADVANTEST sale office or agent. The addresses and
phone numbers to contact are listed at the end of this manual.

(2) Warm up

To attain high accuracy operation, the instrument must be aliowed to warm up to roughly
room temperature before turning the POWER switch on, and then be allowed to warm up
a further 60 minutes before starting measurement.

1-6 Nov 1/96
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1.6 Power Supply

1.6.1

1.6 Power Supply

Power Supply Conditions
WARNING:
For safe operation of the instrument, and to avoid damage, be sure to observe the specified power
supply conditions.
Table 1-3 Power Supply Conditions
Applicable Power
Input Volitage | Voltage Selector fuse Frequency consumption
(Part number)
g0V - 110V 100V To50mA/250V
103V - 132V 120V (218.250)
48Hz - 66Hz 27VA max.
198V - 242V 220V :
T125mA/250V
207V - 250V 240V (218.125)

lln SENSE, vV a *
@/
" ‘

TRIGGER COMPLETE

-nm-v MADE IN JAPAN

~LINE VI FUSE
300V | 7250mA
120V /250V
220V [ T125mA
240V 7250V

GP—IB

BH1 AN TS Le BAL AL PPO OC1 DYL OO R

~ LINE

27VA MAX S0/60H2
RS- 232

-)

Voltage selector

Apr 20/98

Figure 1-2 Setting Voltage
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1.6 Power Supply

1.6.2 Changing the Supply Voltage

The instrument’s supply voltage can be changed with the switch provided in the AC inlet on the
rear panel.

WARNING!

1. Before replacing the power fuse, be sure to turn the POWER switch off and pull out the power
plug.
2. To protect the instrument from fire, be sure to use the correct power fuse for the supply voltage.

[Procedure]

(@ Remove the fuse from the power connector on the rear panel.

[

@D =

men |

©)

Push to the right and then pull sideways using a flat blade screwdriver
or similar tool.

@ Pull the voltage selector out sideways.

pull sideways

® The setting voltage (100V, 120V, 220V and 240V) are marked on the 4 sides of the volt-
age selector.

Change the direction of the voltage selector so that the desired supply voitage marking
faces you, and then re-insert the selector. The set voltage is now the value you can read.

1-8 Apr 20/98
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1.6 Power Supply

1.6.3 Replacing the Fuse

There are two types of fuse on this instrument: a power fuse and a protection fuse. Replace them
using the following procedure.

WARNING!
1. Make sure that only fuses with the required rated current and of the specified type are used for
replacement. The use of makeshift fuses and the short-circuiting of fuse holders are prohibited.

2. Visual inspection is insufficient for checking fuse disconnection. Measure the resistance value
to determine whether the connection is good or not. (Normal values are below 15(.)

3. Any interruption of the protective conductor inside or outside the instrument or disconnection
of the protective earth terminal is likely to make the instrument dangerous. Intentional interrup-
tion is prohibited.

(1) Replacing the power fuse
The power fuse is set in the rear panel power connector. Replace the power fuse by the
following procedure:
[Procedure]
@® Turn off the POWER switch.
® Remove the power cable.

® Perform the operation in step (2).

o

1. Take the fuse out of the rear panel . Check the fuse and replace it with a new one
power connector. if necessary. Put the fuse holder back in its

original position.
—
@ =
—

[

Push to the right and then
pull sideways using a flat
blade screwdriver or similar
tool.

Figure 1-3 Fuse Checking/replacement

Apr 20/98 1-9
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1.6 Power Supply

(@)

Replacing the protective fuse (R6552 only)

The instrument uses a current-melt fuse in the front panel mA input terminal to protect in-
ternal circuits from an overcurrent on the input terminal.

[Procedure]

@

Remove the cause of overcurrent from the input terminal on the front panel.

@ Rotate the input terminal while pushing in it, then pull it out.

® Replace the fuse with a new one of the proper rating, and put the fuse holder back in

its original position.

o

A ELEELLETE

AONGLITESY 6552 DIGITAL HULTIMETER

ABrUNCT oK SRS AL
|| PEEEoDDEEE

s s () 5 () B
B R

KSR SAO  Amll valuE

oFf

POWER

=0,

CEE
:HIH

L

Figure 1-4 Replacing the Protective Fuse
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1.6 Power Supply

1.6.4 Connecting the Power Cable

WARNING!
1. Power cable
- To prevent electric shock or fire, be sure to use the power cable which comes attached to the
instrument.
To use the instrument outside Japan, use a power cable which conforms to the applicable
safely standard of the country.
- Be sure to turn the POWER switch off before plugging the power cable into the receptacle.
- Always grasp the plug and not the cord when disconnecting the power cable from the recep-
tacle.

2. Protective ground
- Always connect the power plug to a grounded receptacle.
- Protective grounding is not effective if an ungrounded extension cord is used.

To AC power receptacle

Ground pin

Power cable with 3-pin plug

To the instrument

Figure 1-5 Power Cable

ADVANTEST provides the power cables for each country. See yellow page of “Table of Power
Cable Options” at this manual.

Apr 20/98 1-11
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1.7 Maximum Allowable Applied Voltages and Currents Across Terminals

1.7 Maximum Allowable Applied Voltages and Currents Across Terminals

Table 1-4 lists the maximum voltages and currents that can be safely applied between the meas-
urement terminals (1) and (2).

Table 1-4 Maximum Allowable Applied Voltages and Currents

Product name

Terminal name

(1)

@)

Maximum allowable input

CHASSIS INPUT LO 500 V max.
4wQ SENSE LO
R6552 INPUT HI INPUT LO 1000 V peak max.
4wQ SENSE HI 4AwQ SENSE LO 350V peak max.
INPUT mA INPUT LO 3 A max.
CHASSIS INPUTLO 200 V max.
RE552T/T-R 4wQ SOURCE LO
INPUT HI INPUT LO
4wQ SOURCE HI | 4wQ SOURCE LO 200 V peak max.
WARNING!

To avoid damage to the instrument, malfunctions, or electrical shock hazards, do not apply voltages
or currents in excess of their maximum input ratings.

Dec 1/97
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Input Cables
(1)

separate red and black cables.
CAUTION!
Use the input cable with caution as it has a sharp tip.
WARNING!
Touching the metal part of the input cable may cause electric shock.

1.8 Input Cables

The standard input cables supplied with the R6552 Series instruments are easy-to-use

A01041 (Standard accessory)

Alligator clip adapters
(A08398)

Black clip

Red Barrier
| o — x/
Lf-' i S o
L[__u::mﬂr: X - ] ‘-
™~ -
Black Red clip

< __}
— 1}

()

If short-time stability is of concern in measuring high resistances (on the order of megao-

hms) or high sensitivity (on the order of microvolts), use the optional cable A01001, which

has the HI end shielded.

A01001 (optional accessory)

7=

Barrier

E[s—}———:’_i <] 1

(Internal construction) *

Munction Black

: .

E‘i , = D Red clip

T g Bl
Do not cut here. Black clip

CAUTION!
The red wire in the A01001 is shielded. Be cautious not to cut it inadvertently.

When using these Alligator clip adapters, the voltage rating of the probe lead is reduced to 30V AC,

60V DC.
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1.8 Input Cables

- (3) In four-wire resistance measurement, use the custom input cable A01006.

A01006 (optional accessory)

Red
Red
Red -
Blue
B
lack Black

(4) To measure ripple voltages at a high level of sensitivity (an amplitude of several millivolts
is measured), use a shield cable (type: A01035, etc.).

The A01035 type cable consists of three wires (red, black and blue). Connect the red plug
(at the other end of the cabie) to the INPUT HI terminal of this instrument, and the biue and
black plugs to the LO terminal of this instrument.

Connect the red and blue alligator clips to the circuit to be measured. When the black alli-
gator clip is used connect it to the same point as the blue one. Otherwise, leave it unat-
tached.

Apr 20/98
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1.9 Clean
(1)

()

1.9 Cleaning, Storing and Transporting the Instrument

ing, Storing and Transporting the Instrument

Cleaning

Dirt on the instrument can be wiped off with a soft (or moist) cloth. When cleaning the in-
strument, take care of the following:

¢ Be careful not to ieave fibers on the instrument or let water soak into it.

* Do not use any organic solvent which may degrade plastics (such as benzene or ace-
tone).

Storage
When the instrument is not used for a long time, cover it with a vinyl sheet or put it in a cor-
rugated fiberboard box to protect it from dust. Store in a dry place free from direct sunlight.

Storage temperature: -25°C io 70°C

Transportation
To transport the instrument, pack it in its original packing material or the equivalent (5mm
or thicker corrugated fiberboard box).

Packing procedure:

@ Wrap the instrument in a cushioning material and place in a corrugated fiberboard box.
@ Place accessories in the box with the cushioning material on top of them.
® Close the corrugated fiberboard box, and bind it with packing string.

1.10 Replacing Parts with Limited Life

The R6552 Series uses the following parts with limited life that are not listed in Safety Summary.
Replace the parts listed below after their expected lifespan has expired.

Part name . Life

Relay 1,000,000 times

Jun 20/00
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2.1 Front Panel Descriptions

2 PANEL SIDE DESCRIPTIONS

2.1 Front Panel Descriptions

R6552 (5)

F )

SENSE Voo
A
15)

—_ AMT CAL % AUTO dB NULL
(1) —— ua O nfis DG~ - SCL HI
™ "HOLD o mVA AC & SM
EMS MAX KHz 2W 4-R0HIGH
ST MIN o &Vo B tdla £l Bl o MaC 4w FATTPASS

c
ACL AVE &3 % APR LOW A

MAX MA.
Lo
. T 6552 DIGITAL MULTIMETER .
’ -FUNCTION -SAMPLING CAL

1 FHEG AC+DC LP-ZHn Lp-m Ac+oc —L ]
AMCOMPUTE —
EJ @ B\ | & -
BAR\ |HI/LOW St.THE A/B/C REAR A
S
\_ AC-FILTER SBG ANMAL  VALUE D CAT I .
T /\‘\\ “\\\ \\\ !L
(7) (9) (10) (8) ®) (13) (12) (11) (14)
R6552T
(5)
— N
4W INPUT
souRceE Va
RMT CAL x AUTO dB NULL HI
0 S NRARRAREY R , L)
FMS MAX kHz 2W 4-20HIGH
MIN o Ad o o o o e MnRC 4W PATTPASS
(14) RCL AVE 3 <6 RAPR LOW zooy o2 A oo o0
HA;

-FUNCTION - nked ——
CIEE
| CONFIG OIGITS |

LP-EHA LP—AHn

AEICOMPUTE

feoue) (sn) [E5)

BAR HI/LDH SUTIE A/B/C
I/F

foo) () Cee)lf

SHQ ANlI.L VALUE 8]

7 Lo
- R6552T DIGITAL MULTIMETER -
/8|S AMPLING caL
Y

T /‘\ \ ]
J__ é(s\, \ _

@ 3 @

) (10 @) g (18 (121

Figure 2-1 Front Panel Descriptions (1 of 2)
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R6552T-R
(5)
2 2
- ~
4 INPUT
SOUACE
B g 4 3
0 .- BEBEBEREE 2 2o o)
ST MIN o o o o o o e MnC 4W PATTPASS
RCL AVE w3 9 RPR LOW 200 A 200 P
(14) 7
- R6552T DIGITAL MULTIMETER —
AMEUNCTION /R W S AMPL INGENSY | CAL
Sulem o= %
» CONFIG__DIGITS —
LP-2Ha_LP-4hn AMICOMPUTE g =
POWER | | MERANGE “ G&J
- - I REQALL  BAR HI/LDH SLTIE A78/C |LLOCAL
- o} = v A 1/F C cat T-1—(16)
\. SHG ANI.LL VALUE D J
I im T 1

@ © @ (@) (1008 (5 (18

Figure 2-2 Front Panel Descriptions (2 of 2)
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R6552

2.1 Front Panel Descriptions

R6552T/T-R

BT ChL

3. A4TO ga naL

o ndis e
™3 ac

PR ek B A aThoilen

gF. iy

ek S EATERASS
RCL avE @ 4 RPA U

28!

RB552 DIGITAL MULTI ETER
mmeuNCTION

BHT £l

Ao AVE

Hio® o 8
P B zu ToRlen
Sl

£ 0 g0 MAL
R

b3

k]

REﬁﬁET DIGITAL HULTI ETER

Pl=l= _] 'I-%Elo
-@!!- i e _ ED@.D e el e i
e . e
AT AUTO] ] WIE  A/B/C JLOCAL
By ] 1| i HPEEGa 00
(1) (1)
(2) (2)
(1) Display section

MA (MY Address) indicator, which
lights up when a My Listen Address
or My Talk Address is received

Remote operation in progress

Sampling indicator, which lights up while
a measurement sequence is in progress.

Calibration mode indicator

Auto-range mode

Display unit indicator

dB/dBm calculation setting
Null calculation setting

Scaling calculation

setting
Numeric display
Hold sampling mode ; ‘
in effect TXY NULL
T & i ¢ cC
. . A M
Sampling rate setting o g 8 8 8 8 B B i HIGH:
F : Fast CL VEJ rgg =Ass
M : Medium ‘ ﬂlllll!l.l l]l]l]lll] unnun ununn I]Ill‘ll'll] I]DIII]II HI]DIH] H ‘
S Siow » ) )
Not used Ser;t”lt?:thmg calculation
Bar graph display g
Beep indicator,
AVE caiculation data display Comparator
MIN calculation data display calculation result
MAX calculation data display Rear input indicator
Recall-from-memory-card setting (R6552T/T-R only)
Store-to-memory-card setting Not used
ot used
Diode function setting (R6552 only)
Figure 2-3 Display Section Descriptions
(2) Power supply switch
. | Press the power supply switch once to turn the instrument on.
- D 0 Press again to tumn the instrument off.
Dec 1/97
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2-4

R6552

R6552T/T-R

-
=2 ---@-@

oy
20HIGH
c Gt PaTTPass

% APR LOW

o=k

CO¥IE OTTTS

ocL

an
N
NI
ooy

m  BBBREERE

T _ABS52T DIGITAL MULTIMETER
=

N
A ) -0 MIEJ
e =3

(3) Measurement function keys

DCV

ACV

2WQ

4WQ

DCI

ACI
RIPPLE

FREQ

AC+DC

LP-2WQ
LP-4WQ

_N_

AC+DC

. Selects DC voltage measurement (DCV).

. Selects AC voltage measurement (ACV) (R6552 only)
. Selects two-wire resistance measurement (2WQ).

. Selecis four-wire resistance measurement (4WQ).

: Selects DC current measurement (DCI) (R6552 only).

. Selects AC current measurement (ACI) (R6552 only).

Selects ripple voltage measurement (RIPPLE V) (R6552T-R only).

. Selects frequency measurement (FREQ) (R6552 only).

: Selects AC voltage (AC + DC coupling) measurement

(ACV (AC+DC)) (R6552 only).

. Selects low-power two-wire resistance measurement

(LP-2WQ).

. Selects low-power four-wire resistance measurement

(LP-4WQ).

. Selects diode measurement ( ) (R6552 only).

: Selects AC current (AC + DC coupling) measurement

(ACI (AC+DC)) (R6552 only).
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2.1 Front Panel Descriptions

R6552T/T-R

RES552 DIGITAL MULTIMETER
AFUNCTION:

J=EL.

e o
o
&

CTG DIGTTS

POWER

BMT EAL 4T0 g8 L
HA 6 i sec
Hoe” o i€ S6

24 a-ZonTon
S8 PaTthass
% RPA LOW

NS MaX
ST i
Reu AVE

REEEEEE

stnte b l

=0

T /

(4)

(4)

AUTO

DOWN

Uup

Measurement range selector keys

Selects the measurement range between auto (AUTO) and
manual (MANUAL).

: Selects the manual (MANUAL) measurement range and

decreases it by one level.

: Selects the manual (MANUAL) measurement range and

increases it by one level.

¢ While the instrument is in the parameter setup mode, use these keys to edit
parameters:

AUTO

DOWN

>a<'@

6)

Sampling selector keys

HOLD,
—TREE

SHIFT
BURST
SHIFT TRIG

CONFIG

DIGITS
/LONG-IT

Dec 1/97

Moves the blinking cursor position to the right.

Edit the digit at the blinking cursor position.

Selects the sampling mode between free-run and hold.

Directs the instrument to start measurement while it is in the hold
sampling mode.

: Selects the sampling rate from among fast (FAST), medium

(MED), and slow (SLOW).

Enables the burst sampling mode. (R6552 only)

Enables the trigger condition setup mode.

Selects the number of display digits, or sets the LONG-IT meas-

urement (R6552 only).
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R6552

R6552T/T-R

aMT AL X AUTO B HULL
nA B n¥is OF B SCU
HOLO o ma A€ A 8w
£uS uaX Efz 28 a-JoRien
s77 o o o n NG an  PATTRASS
W aen LoW

AL ave

R6552 DIGITAL MULTIMETER
-G ANPLING]

eoEEEE R
FREQ P-2a LP-aa b ACHOC BURST_CO¥IGE

o TS

‘maconeute
POWER ~ MEAMGE Erone)
T o o (e G )
= —o % % & ey (w)ifud () (e )y

@) o
L“ = e e
e =D PR

BMT CaL X AUTO g8 ML
HA' 8 aps BE et
HOLo ® o mVA AC R Sh
FHS HaX kHz 28 4-SoHlen
ST MIN e S B G o Maf aN  PATTPASS
% BPR LOR

AL AVE (<t

RBSS2T DIGITAL MULTIMETER
s HpLING]

MR UNCTION. AF/A] CaL
EUREOEEEE]
ER

oCAL
ACTFIOH_SAG

— ]

U i I L

(6) Calculation selector keys

COMP

S

EI

C (M-B)

NULL

MAX
MIN

COMP
HI/LOW

I E ' . )

e (o

SM TIME
C (M-B)
AB/C
SHIFT NULL
4 NULL
MIN

VALUE

b

Sets or cancels the comparator calculation.
Sets or cancels the smoothing calculation.
Sets or cancels the scaling calculation.
Sets or cancels the null calculation.

Sets or cancels the MAX-MIN calculations.

Sets or cancels the dB/dBm calculations.

Enables the mode for setting upper (HI) and lower (LOW) limits
for a comparator calculation or for enabling a beep to signify the
result of a comparison.

Enables the mode for setting a moving average count for a
smoothing calculation.

Enables the mode for setting constant A, B, or C for a scaling
calculation.

Enables the mode for setting a null value for a null calculation.

Enables the mode for selecting measurement values for MAX-:
MIN calculations.

Enables the mode for setting constant D for dB/dBm
calculations.
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R6552 R6552T/T-R
‘ SRR l B BBRBARREE L @©
jad 30 P ocor e e, A Zoov v
x ’ : .“
RGSSZ DIGITAL MULTIMETER = T RE552T DIGITAL MULTIMETER =
ﬁ-s mmﬁﬂ ‘UNCYIDNﬁ‘F/R -SAMPLXNDﬂ cat
1 .g...@.ﬁ% = TASNE | ED@@DE &2 o L4
- o < . %
. g =il _| = |2(0] .S =, GEDESEEE
- Eajen)iza B NS .

\
) 9) (1\0)(8)

@)

STORE
SHIFT STORE

RECALL

(8)

Beep selector keys

BAR

(9)

AZERO
SHIFT A ZERO

AC-FILTER

SHIFT A ZERO

HPF/LPF

(10) Interface selector keys

I/F

(7) (9) (10)(8)

Store/recall selector keys

: Enables the mode for storing measurement data (R6552 only)

or setup parameters in memory.

: Enables the mode for recalling stored measurement data

(R6552 only) or setup parameters from memory.

Enables the beep. Press again to disable the beep. (The beep,
if enabled, would sound to indicate key clicks, or the result of a
comparator calculation and so on.)

: Enables the bar graph display. Press again to disable the bar

graph display.

Auto zero function selector keys

. Selects or cancels the auto-zero function.

: Sets a frequency band for AC voltage and current measure-

ment. (R6552 only)

. Sets frequencies for the low-pass filter (LPF) and high-pass filter

(HPF) during the ripple voltage measurement. (R6552T-R only)

Enables the interface selection mode.

Available interface types
1. GPIB interface
2. RS8-232 interface (R6552 only)

¢ In remote operations

I/F
SRQ

Apr 20/98

: Transmits an SRQ signal over the GPIB interface.
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R6552T/T-R

T CaL aura o

fioo” o 2 3 o
BT kS 2% aThoRls
g b WAl W L RS AR
Ao W & Lon

RB552T DIGITAL MULTIMETER
UNCTION

|| BUEm0E
EB

aaaaa

E

(13) (12) (11) (13) (12) (11)

(11) Calibration mode selector key
CAL

© : Enables the calibration (CAL) mode. Press again to exit the calibration
mode to the normal state of measurement.

(12) ENTER/LOCAL keys

* In the setup mode

. Verifies settings.

* In remote operations

. Switches back to a local operation.

LOCAL

Note: This key is not functional when a LLO (Local Lockout) command
has been set from the GPIB interface.

(13) SHIFT/EXIT keys

. Enables the shift mode.

* Inthe setup mode

. . Exit the setup mode to the normal state of measurement (without saving
T alterations).
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—
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(14) Measurement terminal selector key (switch)

CAUTION!

Do not switch between front and rear measurement terminals while a voltage above 200 Vpeak is
present on them.

* R6552
INPUT
FRONT : Push the switch in to select the rear measurement terminals. Press
N @ again to switch back to the front measurement terminals.
.
* R6552T/T-R

Toggles between the front and rear measurement terminals. The RPR
indicator lights up when you select rear input.

FRONT.
—REAR

(15) Front measurement input terminal section

* R6552
INPUT HI terminal HI terminal for DC voltage, AC voltage, resistance,
VO diode, or frequency measurement (Current source Hl
terminal for four-wire resistance measurement)
INPUT LO terminal : LO terminal for DC voltage, AC voltage, resistance, DC
V Q current, AC current, diode, or frequency measurement

(Current source LO terminal for four-wire resistance
measurement).

4WQ SENSE Hi terminal : Sense HI terminal for four-wire resistance measurement.

4WQ SENSE LO terminal: Sense LO terminal for four-wire resistance measurement.

mA terminal HI terminal for DC current or AC current measurement.
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* R6552T/T-R
INPUT HI terminal : H! terminal for DC voltage or resistance measure-
V O ment (sense HI terminal for four-wire resistance
measurement).
INPUT LO terminal : LO terminal for DC voltage or resistance measure-
Vo ment (sense LO terminal for four-wire resistance
measurement).

AWQ SOURCE Hl terminal : Current source HI terminal for four-wire resistance
measurement.

4AWQ SOURCE LO terminal: Current source LO terminal for four-wire resistance
measurement.

(16) CAT II: Indicates that the R6552 series meets the safety requirements for the setting cat-
egory Il specified by the IEC 61010.
The setting category is classified for a setting system or part of a circuit which has
standardized limits to transient over-voltage dependent on nominal line voltage to
the ground.
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2.2 Rear Panel Descriptions

R6552 (1) () (3)

AVRETEST MADE IN JAPAN ~ILINE )
‘] -
—
<LINE V] FUSE
100V | T250mA @ = 1 @
i20v_ | /250V =

AS-232

TRIGHEER COMPLETE SHY AH1 TS L& SA1 AUL PPO OCs OT1 GO E2

)
| OO ¢
s

|
R6552T/T-R
(1) ) (3)

VIBRRIIVEST MADE IN JAPAN ~|LINE

4 e

~oov T esom | (@] =
120V /250V o
Baov] zsov | AN
GP-IB 27VA MAX 50/60HZ
5—232
o ="
L TRAIGGER COMPLET! SHi AHL Y5 La BA1 AL1 PPO DGt DT3 CO €2 AILABLE )
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Figure 2-4 Rear Panel Descriptions
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2-12F

(1)

(2)
(3)
(4)

Power connector: AC power supply connector, into which the power cable (A01403)
supplied with the R6552 Series instruments is inserted.

Voltage changer: Changes power voltages (100 V, 120V, 220 V, 240 V).
Fuse holder: Encloses a slow-blow fuse.

RS-232 connector:  RS-232 interface connector, which permits setting up and control-
ling data output and measurement conditions. (R6552 only)

Note:The RS-232 interface is not available with R6552T/T-R.

GPIB connector: GPIB interface connector, which permits setting up and controlling
data output and measurement conditions.

Rear measurement input terminal section:
Measurement input cables are inserted into these terminals.

COMPLETE: Measurement end signal output.

TRIGGER: External trigger input.
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3.1 Power-on

3 OPERATING INSTRUCTIONS
3.1 Power-on

The R6552 Series instruments, when powered on (by turning on the power switch), carry out a self-
test automatically before proceeding with a measurement sequence.

(1) Self-testitems

RAM read/write check
ROM read check
Backup parameter check
Calibration data check
Analog function check

o=

(2) Operation flow after the R6552 Series instruments are powered on

( Power-on )

Y
‘ All panel indicators light I

y

Self-test

NOC

Check successful?

Call Advantest.

Product name display

Power supply
frequency display

A
‘ GPIB address display l

r
| ROM version display l

!

Measurement starts under user 0
measurement conditions.
(See Section 3.2.)
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3.2 Storing and Holding Measurement Conditions

3.2 Storing and Holding Measurement Conditions

The R6552 Series instruments do not hold the measurement conditions in effect before they are
turned off. Instead, they support four memory locations (called users 0 to 3) to store measurement
conditions. If measurement conditions are stored in user 0 memory, the R6552 Series instruments
come up with these conditions automatically when they are powered on.

Users 1 to 3 can be supported under different conditions from those in effect at power-on time.

3-2 Nov 1/96



Digital Multimeter OPERATION MANUAL

3.3 Initializing Measurement Conditions

3.3 Initializing Measurement Conditions
To initialize all the measurement conditions to their factory defaults, follow these steps:

(1) Initialize stored measure conditions
For R6552;

Key sequence Display

M Message used to store the
@© |srome EASStr measurement data in the

internal memory

@ | powN PArAStr Message used o save the
setup parameters

ENTER S uSEr0 | Select USER-0

@ | bowN init Select initialization

Pressing the ENTER initial-
izes all parameters (USER-0
through USER-3).

©®
Jg6 0 B

ENTER
®

® Turn the power ON again after turning
the power OFF.

For R6552T/T-R;

Key sequence Display

@ [sTORE S uSEr0 Select USER-0

® |[pown init Select initialization

Pressing the ENTER initial-
izes all parameters (USER-0
through USER-3).

® [ENTER

@ Turn the power ON again after turning
the power OFF.

Notes: For parameters to be initialized and their contents, see Section 5.4, "Remote Com-
mands".

Apr 20/98 3-3



Digitat Multimeter OPERATION MANUAL

3.3 Initializing Measurement Conditions

(2) Initialize current measure conditions

For R6552;
Key sequence Display
MEASTCL Message used to recall the
@© " measurement data from the
RECALL internal memory
® | pown PATYAYCL Message used to load the
setup parameters
® r uSEr0 | Select USER-0
OWN EFA Select initialize current
® d ULt conditions
® Let the instrument start

a measurement sequence
by initializing the measurement

conditions.
For R6552T/T-R,;
Key sequence Display
® : r uSEr0 | Select USER
RECALL
Select initialize current
® AEFAULT conditions
\%
® Let the instrument start

a measurement sequence
by initializing the measurement
conditions.

Notes: For parameters to be initialized and their contents, see Section 5.4, "Remote Com-
mands”.
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3.4 Storing and Recalling Setup Parameters

3.4 Storing and Recalling Setup Parameters

3.4.1 Storing Measurement Condition Settings in USER-1

For R6552;
Key sequence Display
ME Aggtr Message used to store the
© measurement data in the internal
memory
PATAStr Message used to save the setu
® LAS paramgters P
Y
® S uSEr0 | Select USER-0
@ S uSErl | Select USER-1
A
® Let the instrument start

a measurement sequence
by storing the measurement
conditions in USER-1.

For R6552T/T-R;

Key sequence Display

@ S uSEr0 | Select USER-0

® S uSErl | Select USER-1

® Let the instrument start

a measurement sequence
by storing the measurement
conditions in USER-1.
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3.4 Storing and Recalling Setup Parameters

3.4.2 Recalling Stored Measurement Condition Settings from USER-2

as Instrument Parameters
For R6552;

Key sequence Display

® (s} | o=

® |sTORE MEASrcL

® | pown PATATCL

(#® [ENTER

Shift mode

Message used to store the
measurement data in the internal
memory

Message used to save the setup
parameters

r uSEr0 | Select USER-0
® r uSEr2 | Select USER-2
® (ENTER Let the instrument start
a measurement sequence
by recalling the stored
measurement conditions
from USER-2 as instrument
parameters.
For R6552T/T-R;
Key sequence Display
@ fswFr) | e Shift mode
® r uSEr0 | Select USER-0
® © USEr2 | Select USER-2
A A
@ Let the instrument start

a measurement sequence
by recalling the stored
measurement conditions
from USER-2 as instrument
parameters.
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3.4.3

Dec 1/97

3.4 Storing and Recalling Setup Parameters

Special Setting Parameters

Parameter settings are usually stored in volatile memory. If you want to save in non-volatile
memory, you should be used USER-0 to USER-3. (See Section 3.2, “Storing and Holding Meas-
urement Conditions.)

However, special setting parameters are always stored in non-volatile memory.

¢ Select interface . GPIB, RS-232
* Header : ON/OFF

(Common parameter for GPIB and RS-232)
* GPIB conditions : GPIB Address, Addressable/talk-only

*+ RS-232 conditions : Baud rate, parity, Data bit length, Stop bit length,
Echo, only-mode

Note: Incase of the R6552T/T-R, only GPIB parameters are stored because RS-232 js not available
with this model.
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4.1 Switching Measurement Input Terminals

4 FUNCTION DESCRIPTIONS

4.1 Switching Measurement Input Terminals

Use either the front (FRONT) or rear (REAR) measurement input terminals.

(1) R6552

INPUT . . . .
Push in the switch to select the rear measurement terminals. Press again

" @ to switch back to the front measurement terminals.

REAR

(2) R6552T/T-R
FRONT Toggles between the front and rear measurement terminals each time

E you press the key.
Display
The RPR indicator goes off when you select FRONT input.
off +—(RPR
The RPR indicator lights when you select REAR input.
On-—————RPR

Dec 1/97 4-1



Digital Multimeter OPERATION MANUAL

4.2 Measurement functions

4.2 Measurement functions

4.2.1

4-2

DC Voltage Measurement (DCV)
CAUTION!

Do not apply voltages above 200V for long with the 3000 mV range or any lower range. Overheated
internal protective circuitry could produce errors in the Measurement of those ranges following the
voltage input. To prevent errors, observe the relationship between the maximum allowable applied

voltage and the input time as expressed in the equation below.

o 10°
V2 t: Input time [sec]

V: Input voltage [V] (1000 Vpeak max.)

Place a device under test between the INPUT terminals HI and LO.

¢ Maximum allowable applied voltages

73.19A/230V

|

~N

| SSRE §

(This figure shows the terminal section of the R6552.)

Maximum allowable applied voltage
Terminal
R6552 R6552T/T-R
Between HI and LO 1000V peak 200V peak
Between LO and chassis 500V 200V
=)
seNse Vo
A Red
“(© -
0¥ Px y: 1o0ev — D ¢ 1
x o I __T voltage
& -
% max soov Black
INPUT g -
= -
_— A
- FUSE

Figure 4-1 DC Voltage Measurement Input Cable Connection Diagram

Dec 1/97




Digital Multimeter OPERATION MANUAL

4.2 Measurement functions

4.2.2 AC Voltage Measurement (ACV and ACV (AC+DC)) (R6552 only)

CAUTION!
Do not apply voltages above 200 Vrms for long with the 300 mV range of the AC+DC function. Over-

heated internal protective circuitry could produce errors in the Measurement of the range following
the voltage input. To prevent errors, observe the relationship between the maximum allowable ap-

plied voltage and the input time as expressed in the equation below.

I< ———2-106
v t: Input time [sec]
V: Input voltage [Vrms] (700 Vrms max.)

Place a device under test between the INPUT terminals HI and LO.

If an AC voltage is superimposed with a DC voltage

¢ To measure only the AC voltage, use the ACV measurement function.

* To measure both the AC and DC voltages, use the AC+DC measurement function.

®

* Input range: 5% of the full scale or higher

¢ (Crestfactor: 3:1

* Maximum allowable applied voltage: = Determined by the product of the signal voltage mul-

tiplied by the frequency.
Maximum allowable applied voltage

700 Vrms, 1000V peak, 10000000V-Hz

Terminal

Between Hl and LO

Between LO and chassis 500V
N
ava sNPU.L- W
SENSE a A R ed
@ -
OV P A 1000V M A C
AKX »ax A
Lo ¢
@ ] voltage
s ax soov T
INPUT _1‘_' — | Black
'ﬂ' mA
aean A
w—- FfUSE
F3_4%A/ 230V
J
\ { |

Figure 4-2 AC Voltage Measurement Input Cable Connection Diagram (R6552 only)
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4.2 Measurement functions

4-4

(1)

e

About true root-mean-square (rms) value measurement

There are three types of representation for the magnitude of alternating signals: a mean
value, a root-mean-square value, and a maximum value. The maximum value refers to a
maximum value among instantaneous values. The mean value and root-mean-square val-
ue are represented using the following formulas:

Instantaneous value e (1) E 2 J‘T/z
.Eave=
Mean value :Eave T Jo e®d
Root-mean-square value :Erms
Period T
Erms= T
Maximum value :Em '\/ L f e ('t)2 dt
When e(i) is a sine wave Em sinwt, the foIIowing approximate values are used.
Eave= i Em = 0.636 Em
Erms= —— Em = 0.707 Em
N/
Maximum value
Root-mean- 4
square value
Mean value

Peak-to-peak value

Among these three values, the root-mean-square value is the most proper to express
quantity of electricity and heat of an alternating signal. Quantity of heat generated when
applying alternating voltage to a resistor R for (t period of time is the same as that gener-
ated when applying the same DC voltage value. As a result, using the root-mean-square
representation can directly compare effect of a direct current signal and an alternating sig-
nal regardless of their waveforms.

When waveforms and their distortions are clearly recognizable as shown in Figure 4-3,
mean value and root-mean-square measurement instruments can calculate measurement
errors and correct measurement values because form factors and crest factors are known.
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4.2 Measurement functions

However, this measurement method is for measuring sine wave signals. When measuring
non-sinusoidal waves such as distorted waves, rectangular waves, pulse waves, triangular

waves, noisy ones which are output through inverters or SCRs, the true root-mean-square
values cannot be measured due to increased measurement errors.

Figure 4-4 shows a difference in measurement values between the root-mean-square val-
ue and the mean value measurement methods for a rectangular wave as its input.

To measure the root-mean-square value, a circuit for squaring, averaging, and calculating

the square root of the value just obtained is required.

The instruments such as the R6552, that are equipped with this circuit, can measure the
true root-mean-square values for any alternating signals regardless of their waveforms.

Waveform Mean value Root-mean- Form factor*t | Crest factor 2
square value
Sine wave Aﬁv—\ or oA A -
v T J2 2.2 2
0 =mn\_/ |
Half-
e AL | A A : 2
rectifying 0 = 5a T 5 5
Full-wave A C@Ei j/ 2A A n B
rectifying 0 = 2= T 2 2.2
Triangular A _A , 2 A
wave 0 Z T 2 J3 J3
|Rectangu- A @ A A ’ 1
ar wave 0 % T
T
Impulse A T A p T T
wave 0 T T T T T
‘g
N 1
Trapezoi- A (122 )A |A 81 1- 8t
dalwave ¢ T T T 157 8T .80
T2 3 1-0_T 3T
T
*1 Form factor: Root-mean-square value/Mean value
*2 Crest factor; Maximum value/Root-mean-square value

Dec 1/97

Figure 4-3 Simple Waveform Alternating Signal
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4.2 Measurement functions

oV

14\\/ True root-mean-square value measurement type
* v=./v ne = 1V
1V
Mean value measurement,
root-mean-square indication type
<1 3 V = Mean value x Constant*
< 1> =1x1.11
=1.11V

*: For full-wave rectifying wave, 1.11
Measurement error is 0.11 (11 %).

Figure 4-4 Rectangular Wave Measurement

The R6552 obtains true root-mean-square value output (direct current) using an analog
AC/DC converter.

When measuring a pulse waveform, for example, a maximum crest factor of 3 can be
measured, i.e., a maximum value of three times the size of the full-scale and a duty ratio of
1:9.

Precautions for correct True RMS measurement:

Itis necessary to consider the crest factor, duty ratio, and higher harmonic components that
show the performance of RMS instruments in addition to external factors such as induction,
noise, and a grounding current.

(a) Crestfactor

The crest factor is defined as the maximum value of a signal divided by the RMS value
of the signal.

The crest factor used in the R6552 is 3:1 at full-scale. As the RMS value can be meas-
ured up to full-scale of each range, the following formula is obtained:

Maximum value = Crest factor x RMS value = 3 x full-scale values of each range--- (1)

For the 3 V range, for example, 3 x 3.2 V = 9.6 V, then the maximum value of +9.6 V
can be input.

For an input greater than the above value, the upper and lower limits of the signal are
clamped and the value cannot be measured (Figure 4-5).

3 x full-scale of
each range

3 x full-scale of
each range

r - Clamp level
______________ - - %

Figure 4-5 Crest factor
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4.2 Measurement functions

(b) Duty ratio

For rectangular waves, the duty ratio is limited. The duty ratio is defined as a ratio of
a pulse width to a pulse period. When measuring pulse trains with low duty ratios or
asymmetrical waves, signhals applied to the instrument contain high peak values which
are several times larger than the RMS values. When these high peak values cause
over-input for the instrument, distortion occurs and results in deterioration in measure-
ment accuracy. The duty ratio for each range is obtained as follows:

Erms : Root-Mean-Square value up to
the full-scale of each range

Em : Maximum value obtained by the T

formula (1) :
T . Period T
T : Pulse width

_ T
Erms =Em |/ T
_ T
3 Vrms =9(V) | T —
1 [t 1
3 N T 9
T 12

T = 32 T 79 Duty ratio =

—h

T
T

Figure 4-6 Duty ratio

Namely, when measuring a rectangular wave with a maximum value of 9 V using the 3V

range, the indication overfiows unless the duty ratio —:T:— is less than 1T .
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4.2 Measurement functions

(c) Higher harmonic components

When measuring sine waves, electrical performance and measurement accuracy of
the R6552 must comply with the specifications of this apparatus. When measuring
non-sinusoidal waves, however, it is necessary to consider frequency components of
input signals because the waves contain higher harmonic components. The R6552
meets its performance when dominant waves and higher harmonic components are
within the guaranteed range. However, 300 kHz or higher frequencies for each range
cannot be guaranteed (100 kHz at 300 V range and 20 kHz at 700 V range are guar-
anteed). Therefore, pay attention when measuring input signals containing frequency
components higher than the above frequencies.

1 {
NP -

A

Figure 4-7 Higher Harmonic Components
Example

Frequency components of a rectangular wave are expressed using Fourier series as shown below:

Fity=2A (sinot+ ——sin3 ot+ ——sin5 ot+ .. )
T 3 5

This formula shows that the wave contains odd frequency components. Consequently,
as a frequency of a dominant wave is high, each higher harmonic component will be
out of the guaranteed frequencies resulting in increased measurement errors.

(2) About AC and (AC + DC) measurement
Furthermore, when measuring alternating signals superimposed on direct current compo-
nents, the R6552 can measure an alternating component only (AC measurement) or a total
of both components (AC + DC measurement) simply by switching and buttons.

. AC+DC
Generally, a direct current component value is less and negligible, but it cannot be neglect-

ed when measuring alternating signals with a measurement error of 1 % or less. Alternating
signals containing direct current components are used in power control circuits such as mo-
tor speed control circuits in which a part of a sine wave is cut off.
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4.2 Measurement functions

Example

Dec 1/97

When measuring a signal of 100 VAC which is superimposed on the 100 VDC.

When performing AC measurement, Vrms = ﬂc2 = ﬁ1 00 V)2 =100V, only AC com-
ponent is measured.

When performing (AC + DC) measurement,

vims =, /DC2+AC2 =,/ (100 V)2+(100 V)2=141.42V, a root-mean-square value of the
signal containing both the AC and DC components is measured.



Digital Multimeter OPERATION MANUAL

4.2 Measurement functions

4.2.3

4-10

< —x
v

10°

t: Input time [sec]

Two-wire Resistance Measurement (2WQ and LP-2WQ)

V: Input voltage [V] (1000 Vpeak max.)

Voltage across open terminals: 8V max.

Maximum allowable applied voltage

(@ Place a device under test between the INPUT terminals Hi and LO.

® To eliminate the resistance in the input cable, use the null calculation function.

Do not apply voltages above 200V for long. Overheated internal protective circuitry could produce
errors in the Measurement following the voltage input. To prevent errors, observe the relationship
between the maximum allowable applied voltage and the input time as expressed in the equation

F3.13A/2090V

— 11

Maximum allowable applied voltage
Terminal
R6552 R6552T/T-R
Between Hl and LO 1000V peak 200V peak
Between LO and chassis 500V 200V
1§ Measurement current
aMo INPUT Flow direction
SENSE vV a H
2" @ T .
SN A /| Red Resister
MaX Lo HAX
| X
——o
a0 max soov Black

(This figure shows the terminal section of the R6552.)

Figure 4-8 Two-wire Resistance Measurement Input Cable Connection Diagram
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4.2 Measurement functions

4.2.4 Four-wire Resistance Measurement (4WQ and LP-4WQ)

CAUTION!
Do not apply voltages above 200V for long. Overheated internal protective circuitry could produce
errors in the Measurement following the voltage input. To prevent errors, observe the relationship
between the maximum allowable applied voltage and the input time as expressed in the equation
below.

v t: Input time [sec]
V: Input voltage [V] (1000 Vpeak max.)

(D Place a current source between the INPUT terminals Hl and LO and a vbltage sense between
the 4WQ SENSE terminals Hi and LO. (With the R6552T/T-R, the current source and voltage
sense terminals are reversed.)

®@ In four-wire resistance measurement, the resistance in the input cable does not make a
source of measurement error.

* Open-circuit voltage: 8V max.
¢ Maximum allowable applied voltage

Maximum allowable applied voltage
Terminal
R6552 R6552T/T-R
INPUT input | Between HI and LO 1000V peak 200V peak
Between LO and chassis 500V 200V
4WQ input Between HI and LO 350V peak 200V peak
Between LO and chassis 500V 200V

CAUTION!

In four-wire resistance measurement, the line resistance of input cable is no influence to measure-
ment on fundamental range, but using 300k Q range with fast sampling rate setting and higher
3000k< range, the line resistance is influence, because low terminal sensing is not performed.
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Voltage sense

INPUT

'NN"II::II «:D
FUSE

A .
Resistor
Measurement current
A

e REd/‘
vV o -
- "

1000v X flow direction

Jl

Blac

Voltage sen

F3, 18A/280V oy

>
1 Black
i

- .

R6552T/T-R
I
4Wa INPUT
SOURC
—ﬂ
HI ltage Resistor
sense
!::xv PX A zoow
La
H —
T| || Black
Black
o
W,
> -

k l | ] Measurement current

flow direction

Figure 4-9 Four-wire Resistance Measurement Input Cable Connection Diagram
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4.2 Measurement functions

4.2.5 DC Current Measurement (DCI) (R6552 only)

CAUTIONS!
1. When a current of 1 A or higher is measured, the measurement value might be varied within lim-
its of the specifications due to heating of the shunt resistor.

2. Do not apply a current of 1 A or higher with the 300 mA range or any lower range. Overheated
internal protective circuitry could produce errors in the Measurement of those ranges following
the current input. To prevent errors, observe the relationship between the maximum allowable
applied current and the input time as expressed in the equation below.

t<_3__

! t: Input time [sec]
V: Input current [A] (3 A max.)

3. Input current is 3A max. Do not apply a current of 3A or higher.

Place a device under test between the mA terminal and the INPUT terminal LO.
¢ Fast-blow protective fuse: 3.15 A/250 V; enclosed in the mA terminal.

Note: When replacing the fuse, be sure to replace with a fuse of the same rating.
* Resistance between input terminals:

3000pA:  10.5Q or lower
30 mA: 10.5Q or lower
300 mA:  0.4Q or lower
3000 mA: 0.4Q or lower

¢ Maximum allowable applied current : 3A max.

HI
mu DC current
ﬁ ay = ]Red

A B

Figure 4-10 DC Current Measurement Input Cable Connection Diagram (R6552 only)
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4.2 Measurement functions

4.2.6 AC Current Measurement (ACl and ACI (AC+DC) (R6552 only)

4-14

CAUTIONS!
1. When a current of 1 A or higher is measured, the measurement value might be varied within lim-
its of the specifications due to heating of the shunt resistor.

2. Do not apply a current of 1 A or higher with the 30 mA range or any lower range. Overheated
internal protective circuitry could produce errors in the Measurement of those ranges following
the current input. To prevent errors, observe the relationship between the maximum allowable
applied current and the input time as expressed in the equation below.

< i
) t: Input time [sec]

I: Input current [Arms] (3 Arms max.)

Place a device under test between the mA terminal and the INPUT terminal LO.

® O

If an AC current is superimposed with a DC current
* To measure only the AC current, use the ACI measurement function.
¢ To measure both the AC and DC currents, use the AC+DC measurement function.
. Input range: 5% of the full scale or higher
s Crest factor: 3:1
» Fast-blow protective fuse: 3.15 A/250 V; enclosed in the mA terminal.
Note: When replacing the fuse, be sure to replace with a fuse of the same rating.
* Resistance between input terminals:

3000uA:  10.5Q or lower
30 mA: 10.5Q or lower
300 mA:  0.4Q or lower
3000 mA: 0.4Q or lower

¢ Maximum allowable applied current : 3Arms max.

=\

AC current

FUSE
F3.13a/230¥

—_—L:J:

Figure 4-11 AC Current Measurement Input Cable Connection Diagram (R6552 only)
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4.2.7 Frequency Measurement (FREQ) (R6552 only)

(D Place a device under test between the INPUT terminals Hl and LO.

® Measure the frequency of the terminal AC voltage at the zero-cross point after a DC cutoff by

AC coupling.

¢ Measurement method:Reciprocal

* Measured voltage range:100 mVrms to 700 Vrms

* Measured frequency range: 1 Hz to 300 kHz

* Gate time and display digit length: (The gate time depends on the rate setting.)

10 ms (FAST setting): 4 digits
100 ms (MED setting): 5 digits
1 s (SLOW setting): 6 digits

Note: When the measured frequency is low compared to the gate time, a maximum measure-
ment time equal to one or two periods is required.

¢ Maximum allowable applied voltage

Terminal

Maximum allowable applied voltage

Between Hi and LO

Between LO and chassis

700 Vrms, 1000V peak, 10000000V -Hz
500V

Red ‘ AC
voltage

= Black

Figure 4-12 Frequency Measurement Input Cable Connection Diagram (R6552 only)
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4.2 Measurement functions

4.2.8 Diode Measurement () (R6552 only)

@
@

Measured voltage range:

Place a diode between the INPUT terminals HI and LO.

Measure the voltage (forward voltage drop) across the LO and HI terminals as a DC current
of about 1 mA flows from the LO to Hi terminals.

(Fixed measurement range)

0V to 3199.99 mV (MED/SLOW)

0 V10 3199.9 mV (FAST)

Note: “OL” is displayed for input exceeding the measurement range.

Maximum allowable applied voltage

Terminal

Maximum allowable applied voltage

Between Hl and LO

Between LO and chassis

1000V peak
500V

Measurement curreant

flow direction

AWG INPUT
SENSE Voo e
HE A T e
&
390V M A 1000V ™ R e d
"ax Lo A
L Black

Cathode side

Forward
voltage

Anode side

Figure 4-13 Diode Measurement Input Cable Connection Diagram (R6552 only)
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4.2.9 Ripple Voltage Measurement (RIPPLE V): (R6552T-R only)

(® Connect a device under test between the INPUT terminals Hi and LO.

® Measure a peak-to-peak voltage of an alternating voltage which is superimposed on a
DC voltage.
* Inputrange: 3.2 V p-p AC or less

* Maximum allowable applied voltage: Defined as the product of the voltage and the
frequency of a signall

Terminal Maximum allowable applied voltage

Between Hl and LO terrr_linals 200V peak, 2000000V * Hz
Between LLO and chassis 200V

Red AC

voltage

(Rippie Voltage)
Black

—

Figure 4-14 Input Cable Connection Diagram for Ripple Voltage Measurement
(R6552T-R only)
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(1) About ripple voltage measurement (RIPPLE V)

¢ Measuring method

The R6552T-R measures a peak-to-peak voltage value of an alternating voltage super-
imposed on a dc voltage as shown below.

v

/ \ / \ Measurement vaiue
U U \ (peak-to-peak)

oV - t

*  When measuring output voltage of a switching power supply

An output waveform of a typical switching power supply is shown in the figure below.

[

Measurement
A B C value of the
R6552T-R

Y

ov

Switching noise

A: Ripple voltage of the power supply frequency
B: Switching ripple voltage ‘
C: A peak-to-peak voltage including switching noise

The R6552T-R measures peak-to-peak values containing noise within an effective fre-
quency band or within a passing band limited by low-pass and high-pass filters. -

The R6552T-R effective frequency band is 3 MHz at the maximum. Normally, a peak-to-
peak value (marked with C) resulting from switching noise cannot be measured because
this type of noise contains components which are outside the frequency band.

The measurable peak-to-peak range of this instrument is between C and A as shown
above. Measure a peak-to-peak value as shown below after selecting the filter pass band.
Measure the power supply frequency ripple voltage of A by setting the low-pass filter (LPF)
to 1 kHz. Measure the switching ripple voltage of B by setting the low-pass filter to either
10 kHz or 100 kHz depending on the switching frequency.

Measure the switching ripple voltage (B - A} exclusive of the power supply frequency rippie
voltage by setting the low-pass filter to 10 kHz or 100 kHz and the high-pass filter to 1 kHz.
For details of the low-pass filter (LPF) and high-pass filter (HPF), see Section 4.9.7, "High-
Pass Filter and Low-Pass Filter".
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4.2 Measurement functions

Sampling rate and sampling time

To measure a peak-to-peak voltage value, it is necessary to sample the input signal at least
for one period during a measurement.

\

/\/\/

Input signal

Internal operation Inputsignalsampling| AD conversion |

Sampling time

integral time l

The relationships between the sampling rates, sampling times and integral times are
shown below.

Sampling rate Sampling time Integral time
FAST 10 ms 1 PLC
MED 100 ms 100 ms
SLOW 1s 100 ms

When measuring 50 Hz or 60 Hz ripple voltage, set the sampling rate to MED or SLOW.

Display during ripple voltage measurement

For the ripple voltage measurement display, "P" indicating a peak-to-peak value, is dis-
played in the last digit of seven segments to distinguish the DCV from ACV as shown in the
figure below.

*

2 8 2.5 P mv Ac

Measurement Precautions
* Input cable

When measuring ripple voltages, use a shield cable such as A01035 since it reduces
measurement errors caused by external noise.

CAUTION:When taking measurements with the LPF set to 1 MHz or more, be sure to use a
shield cable.

¢ Common mode noise

The common mode noise, which is generated between the ground of this instrument and
the ground of the circuit to be measured, can cause a measurement error. Attempt to short-
en the distance (between the ground of this instrument and the ground of the circuit to be
measured) as much as possible.
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* Checking the common mode noise

Check the common mode noise by connecting the HI and LO terminals (at the tip of the
input cable) to the Lo terminal of the circuit to be measured.

Attempt to obtain ground connections which give you 0 (zero) mV common mode noise
with the measurement range set to 30 mV and both the LPF and HPF set to OFF.

* Qutput resistance of the circuit to be measured

The output resistance of the circuit to be measured makes up an RC filter together with the
input capacitance of this instrument (200 pF) and that of this cable, causing an error in high
frequencies.

Reduce this output resistance as much as possibie taking the measurement signal fre-
quencies into consideration.
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4.3 Setting Ranges

- 4.31

Operations

: Press to let the instrument run in the auto-range mode from the current meas-
urement range. The instrument runs in the manual range mode when you
press this switch while in the auto-range mode.

AUTO

. Pressto let the instrument run in the manual range mode one range below the
current measurement range.

DOWN

C
o

. Press to let the instrument run in the manual range mode one range above the
current measurement range.

4.3.2 Selectable Ranges

The table below lists the ranges that are selectable according to the measurement function.

Remote DCV ACV 2WQ/AWQ LP-2WQ/ DCI/ACI | RIPPLE V
code 1 LP-4WQ *1 *5
(range) *4
R1
R2 30mV 6 30Q 30 mV
R3 300 mV 300 mV 300Q 300 Q 300 mV
R4 3000mV 3000 mV 3000Q2 3000 Q 3000 pA 3000 mV
R5 - 30V 30 V 30kQ 30 kQ 30 mA
R6 300V *2 300 V 300kQ 300 kQ 300 mA
R7 1000 V. *3 700 V 3000kQ 3000 kQ 3000 mA
R8 30MQ 30M Q
R9 300MQ "6
*1 This measurement function is applicable only to the R6552.
*2 The R6552T has a maximum allowable applied voltage of 200 V.
*3 R6552 only
*4 This measurement function is applicable only to the R6552/T.
*5 This measurement function is applicable only to the R6552T-R.
*6 R6552/T only
Note: Diode measurement does not have a remote code since it has a fixed range of 3000 mV.

Apr 20/98

4-21



Digital Multimeter OPERATION MANUAL

4.3 Setting Ranges

4.3.3 Auto-Range Mode

4-22

(1) The UP and DOWN levels in the auto-range modes are listed below.

Measurement Auto-range level
function Range
DOWN UP
DCV 30mvV "4 _ 32.0000
300 mV 29.999 320.000
3000 mV 299.99 3200.00
30V 2.9999 32.0000
300V 29.999 320.000
(—) 1
1000V "2 299.99 —_
2WQ/AWQ 30Q — 32.0000
300 Q 29.999 320.000
3000 Q 299.99 3200.00
30 kQ 2.9999 32.0000
300 kQ 29.999 320.000
3000 kQ 299.99 3200.00
30 MQ 2.9999 32.0000
300MQ "4 29.999 e
LP-2WQ/L P-4WQ 300 Q _ 320.000
*3 3000 Q 299.99 3200.00
30 kQ 2.9999 32.0000
300 kQ 29.999 320.000
3000 kQ 299.99 3200.00
30 MQ 2.9999 —_—

*1 The parentheses enclose the values that pertain to the R6552T/T-R.

*2 R6552 only

*3 This measurement function is applicable only to the R6552/T.

*4 R6552/T only
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4.3 Setting Ranges

Auto-range level

Measurement
function Range
DOWN upP
ACV *5 300 mV — 320.000
ACV (AC+DC) 3000 mV 299.99 3200.00
30V 2.9999 32.0000
300V 29.999 320.000
700V 299.99 —_—
DCI/ACI *5 3mA — 3200.00
ACI(AC+DC) 30mA 2.9999 32.0000
300 mA 29.999 320.000
3000 mA 299.99 —
VA *5 3000 mV e —_
RIPPLE V *6 30 mV e 32.00
300 mV 29.9 320.0
3000 mV 299. 3200.

*5 This measurement function is applicable only to the R6552.
*6 This measurement function is applicable only to the R6552T-R.

Auto-range for the BURST measurement

* During the BURST measurement, the auto-range operation is automatically turned

OFF.

* When resetting the BURST measurement, the auto-range operation remains OFF

Auto-range for the LONG-IT measurement

* During the LONG-IT measurement, the auto-range operates only when the range level

is UP.
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4.4 Sampling Operations

4.41

Setting Hold/Free-run Modes

Press o toggle between the measurement hold mode and the measurement freerun
mode.

Hold/free-run mode indications
When the HOLD indicator is on, it indicates that the instrument is in the measurement hold
mode.

When the HOLD indicator is off, with the sampling indicator blinking, it indicates that the in-
strument is in the measurement free-run mode.

HOLD indicator

AMT 9)5/ X AUTO dB N
MA nkbs DC + S
[ LD ] mVA AC % S
IS MAX kHz 2W 4-20H
ST MIN MaC 4aW PATTP

de] PR L

Sampling indicator

4.4.2 Setting the Sampling Rate

Each time you press , the sampling rate changes in the following sequence:

—SLOW —» FAST—> MED —

One of the following indicators light according to the sampling rate setting:
The S indicator lights:SLOW

The M indicator lights:MEDIUM

The F indicator lights:FAST

F, M S indicator

RMT CAL X AUTO dB NULL
nHs DC <+ SCL

-IOLD mVA AC £ SM
MAX kHz 2W 4-20HIGH
:,T MIN MaAC 4W PATTPASS
RCL AVE 4 « APR LOW

4-24
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4.4.3 Sampling Rates and Maximum Display Digit Lengths

(1) FAST/MED/SLOW

Measurement Sampling rate
function Range
SLOW/MED FAST
DCV 30mV *4 +31.9999 +31.999
300mv +319.999 +319.99
3000 mV +3199.99 +3199.9
30V +31.9999 +31.999
300V +319.999 +319.99
1000V ™1 +1099.99 +1099.9
2WQ/MAWQ 30Q +31.9999 +31.999
300 Q +319.999 +319.99
3000 Q +3199.99 +3199.9
30 kQ +31.9999 +31.999
300kQ +319.999 +319.99
3000 kQ +3199.99 +3199.9
30 MQ +31.9999 +31.999
300 MQ "4 +319.999 +319.99
LP-2WQ/LP-4WQ 300Q 1+319.999 +319.99
2 3000 Q +3199.99 +3199.9
30 kQ +31.9999 +31.999
300 kQ +319.999 1319.99
3000 kQ +3199.99 +3199.9
30 MQ +31.9999 +31.999
ACV *3 300 mV 319.999 319.99
3000 mV 3199.99 3199.9
30V 31.9999 31.999
300V 319.999 319.99
700V 709.99 709.9

*1 R6552 only
*2 This measurement function is applicable only to the R6552/T.

*8 This measurement function is applicable only to the R6552.
*4 R6552/T only
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4-26

Measurement Sampling rate
function Range
SLOW/MED FAST
DCI *3 3mA +3199.99 +3199.9
30 mA +31.9999 +31.999
300 mA +319.999 +319.99
3000 mA +3199.99 +3199.9
N 3mA 3199.99 199.
ACH 3 m 3199.9
30 mA 31.9999 31.999
300 mA 319.999 319.99
3000 mA 3199.99 3199.9
300 mV 319.99 319.9
ACV (AC+DC) *3
3000 mV 3199.9 3199.
30V 31.999 31.99
300V 319.99 319.9
700V 709.9 709.
Y 3mA 3199.9 3199,
ACI (AC+DC) ™3
30 mA 31.999 31.99
300 mA 319.99 319.9
3000 mA 3199.9 3199.
- *3 3000 mV +3199.99 +3199.9
300 mV 319.9 319.9
3000 mV 3199. 3199.
Measurement Sampling rate
function
SLOW MED FAST
FREQ "3 999999 99999 9999

*3 This measurement function is applicable only to the R6552.
*5 This measurement function is applicable only to the R6552T-R.

LONG-IT measurement

The same number of digits as those of the MED are displayed.
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4.4 Sampling Operations

* The input integral time is set according to the sampling rate and measurement mode in

effect.
Measurement HOLD/FREE
function LONG-IT
SLOwW MED FAST BURST

DCV 100ms 1PLC 2ms 500us 100ms to
DCI *1 *2 60s
2WQ 100ms 1PLC 2ms 500us -
LP-2WQ *2
2WQ 100ms 1PLC 2ms 500us -
LP-2WQ *3 2
4WQ 100ms 1PLC 2ms - -
LP-4WQ *3 *2
»t *q
ACV *1
ACI *1
ACV (AC+DC) ™1
ACI (AC+DC) ™1
FREQ 1 - - - - -
RIPPLE V *4 100ms 100ms 1 PLC - -

*1 This measurement function applies only to the R6552.

*2 PLC: Power Line Cycle

*3 This measurement function is applicable only to the R6552/T.

*4 This measurement function is applicable only to the R6552T-R.
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4.5 Trigger Operations
4.5.1 TRIG Key

(1) Trigger function

The TRIG key works to trigger the start of the measurement when all of the following con-
ditions are met:

1. The instrument is set in the local state.

2. The instrument is in the HOLD or BURST (R6552 only) mode.

(2) Delayed trigger function (R6552 only)

The TRIG key works as a delayed trigger for the BURST mode when all of the following
conditions are met (for more details on the delayed trigger function, see Section 4.5.4,
“BURST Mode delayed trigger”):

1. The instrument is set in the BURST mode and the delayed trigger level is not set OFF.

2. ABURST mode measurement is already in progress.
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4.5.2 1/0 Control Functions

(1) TRIGGER input (Rear-panel BNC connector)

(@ Trigger input works to trigger the start of the measurement. Also, it is used for controlling
the delayed trigger.

TRIGGER input

TTL level
negative pulses

Y

1 us or more

Measurement

Y

-
3ms or less (typical value of 2.3 ms)

(2) COMPLETE output (Rear-panel BNC connector)

(@ A COMPLETE signal is generated at the end of the measurement operation. (See Sec-
tion 4.5.3, “Trigger Operations in the Local State,” and Section 5.5, “Trigger Operations
in the Remote State.”)

® The COMPLETE signal is used to effect controls, such as issuing a trigger to an external
device.

Completion of
a measurement operation

COMPLETE output

TTL level
negative pulses

» -t
L it

About 5 ps

Apr 20/98 4-29



Digital Multimeter OPERATION MANUAL

4.5 Trigger Operations

4.5.3 Trigger Operations

(1) Measurement flow

Figures 4.9 through 4.11 show the operations of the trigger system implemented in the

R6552 Series instruments in the local state.

Power-on
Sample count setting

Delay setting -

A
TRIG key or ™| Trigger event detection ‘

TRIGGER input
‘E’, *TRG', GET in Remote

Directed to

4-30

. | COMPLETE signal output |_>the aronel
Del COMPLETE

elay terminal

NO

Sample count end?
A
|
Measurement
Figure 4-15 Measurement Flow in the HOLD Mode
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Power-on

A

; Directed to
[ COMPLETE signal output —™the rear-panel

A COMPLETE
terminal

Y
Internal timer—| Trigger event detection |

Measurement

Figure 4-16 Measurement Flow in the FREE Mode

+ Power-on
* BURST mode setting

-
3

A

TRIG key or —| Trigger event detection l
TRIGGER input

‘E’, “TRG’, GET in Remote

| COMPLETE signal output F»ﬁiéer"ef?.é‘;ne.
A COMPLETE
terminal

Delay

l BURST mode measurement |

delayed Trigger ‘
TRIG key or y 99 =! Internal memory ‘

TRIGGER input
'DTRG’ command

Figure 4-17 Measurement Flow in the BURST Mode

Apr 20/98
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(2) Trigger conditions

Set trigger conditions in the following manners:

Key sequence Display

¢ Delay setting

o () | |
@ Blinking dELAy indicator

CONFIG

® d00.000

@ d01.000
=> AN \V/

® Measurement value display

» Sample count setting

DN R —

® Blinking dELAy indicator
CONFIG

® Blinking SAMPcnt indicator
~ .

® s 0001

® s oo
= yAN AV

® Measurement value display

4-32

Shift mode

Delay setup mode

Previous delay setting
{example)

Delay setting change

End of setup

Shift mode

Delay setup mode

Sample count setup mode

Previous sample count setting

(example)

Sample count setting change

End of setup procedure
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4.5.4 BURST Mode Measurement (R6552 only)

Dec 1/97

(1) Operation

BURST mode measurement can be carried out at a sampling rate of 1,000 cycles per sec-
ond for a preset number of cycles of measurement.

BURST mode
setting

Measurement trigger input

\/

. 1ms

o

First run of Second run of

ment

measure- measure-
ment

Nth run of

Internal memory

1

2

The measurement data can be recalled the same way as the internal memory contents are
recalled.
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(2) Function

@ In BURST mode measurements, the delayed trigger function allows the values in effect
to be stored in memory before and after the trigger.

@ The trigger position is determined by setting the delayed trigger.
(3) Operation

(® The size of measurement data which is stored in the internal memory is determined by
setting the number of measurement cycles.

® The number of pre-measurement cycles (measurement prior to delayed trigger input) is
determined by setting the delayed trigger.

Number of measurement cycles = 1,000

Start of BURST mode measurement

01 998 999
- OFF
L End of measurement
250  -1:0 1 748 749
delayed L End of .
trigger -500-499 2 -1i0 1 498 499 measuremen
setting
0% I 10 I I 0
End of
-750-749 2 -t 0 249 measurement
b 750/0 ]._._I:I___.I._J Ll__l_ ................ L
' End of
f * measurement
Measurement trigger delayed trigger

l : Data which is stored in the internal memory.

J—L : ™1 Data which is not stored in the internal memory, or data which is discarded.

4-34 Apr 20/98



Digital Multimeter OPERATION MANUAL

4.5 Trigger Operations

End of pre-measurement preceded by delayed trigger input.

{

-

Start of BURST mode measurement

-300-299 -298

Ll

o Number of measurement cycles: 1,000
¢ Delayed trigger setting: 75%

delayed trigger

248249

i
. i

-
Ll

1,000 cycles x 75% = 750 cycles of measurement | 1 000 cycles x 25% = 250 cycles of measurement
Pre-measurement is terminated by the delayed

trigger (1000 cycles x 75% = 750 cycles of meas-
urement) even befor completing the measurement.

(4) Display

The measurement data is not displayed when you select the BURST mode. The following
displays appear depending on the operating status of the instrument:

Key sequence Display

O ‘smt—‘r' + ( HOLD’ b 1000
BURST

® trg OFF

trg 25%

@® When the delayed trigger is set to OFF.

ENTER

Dec 1/97

rEAAY |<-

Y
busy

End of
v measurement
Str

Y

donkE b

Operating status

Set the BURST mode and
the number of cycles of
measurement.

Select the delayed trigger OFF

Select the delayed trigger 25%

Trigger wait state

Start measurement on trigger
input. '

The measurement data is be-
ing transferred to the internal
memory.

End of measurement
indication
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Key sequence Display Operating status
@ When the delayed trigger is set to 25 %, 50 %, or 75 %.

4-36

()

) Trigger wait state
rEAdy |- 99

i The BURST measurement is in
the pre-measurement process In

End of the delayed trigger wait state.
\ measurement

The measurement data is being
Str transferred to the internal mem-

ory.

Y
donE |-

End of measurement
indication

Differences from the HOLD/FREE modes of measurement

©®e6e O

Q@

©

Measurement is carried out at a sampling rate of 1,000 cycles per second for the number
of measurement cycles preset with + .

BURST
The trigger count and the sample count are ignored.

The measurement functions are DCV, DCI and 2WQ/LP-2WQ.
The measurement data is not displayed.

The measurement data is stored in the internal memory, regardless of the store on/off
status. (The measurement data is always stored in the first location through subsequent
locations in the internal memory for the specified number of samplings. The previous
stored data is then cleared)

The auto zero setting is ignored.
The auto-range is set to OFF.
While the BURST mode measurement is in effect:

* Modifications cannot be made to the measurement parameters during measure-
ment.

* The calculation functions are operable even during measurement, though the
beep that signifies the result of a comparator calculation is disabled.

* The MAX/MIN calculation data and smoothing calculation data are initialized at
the start of a measurement.(SM indicator is lit.)

*  When the BURST measurement is reset, all settings for the calculation functions
are set to OFF.

» Ifthe NULL constant has already been set, the NULL calculation is operated using
the constant. If not set, the NULL caiculation is operated using the first measure-
ment value of the BURST measurement as the NULL constant.

¢ Ablinking "F" indicates the sampling rate setting.
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(6) Recaliing measurement data

Measurement data is stored in the internal memory. For how to recall stored data, see Sec-
tion 4.8.2, "Recalling Stored Measurement Data.”

(7) The end of the BURST mode
Press the HOLD key, or use an MO or M1 command to end the BURST mode.

455 LONG-IT Mode Measurement (R6552 only)
(1) Operation

@ The LONG-IT measurement is a measurement mode fo obtain an average value of
accurate periodic signals using an integration operation.
Under the condition that an input signal accurately changes in a constant cycle,
any integral time is measured by measuring the input signal twice.

@ The sampling time is calculated using the formula below:
Sampling time = (T x 2) + 200 ms
Where, T is the integral time.

(2) Measurement conceptual scheme

- Measurement time 2T >

-«—— Repetitive cycle T ————M—— Repetitive cycle T —»

Periodic
input signal

e LI FLFLFLFL

(20
3
7

.

‘1 Oms'

(3) Difference between FAST/MED/SLOW and LONG-IT mode settings

® Press the and to set an integral time and proceed to the LONG-IT
measurement (see Section 4.9.4).

® Available measuring functions are DCV and DCI.
(® The auto-range operates only when the range level is in the UP position.

(4) End of LONG-IT Mode
Press the RATE key to end the LONG-IT mode.
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4.6 Auto Zero Operation

(1)
O]
®

®

(2)

Operation

The auto zero function corrects measurement offset errors automatically.

The auto zero function, when enabled, measures the internal offset and subtracts that
value from the input measurement to remove the offset error, but the measurement takes
about twice as long.

BURST mode measurement always functions with the auto zero function disabled. (The
auto zero function is reset to its initial state when the BURST mode measurement is
cleared.)

Executing the auto zero function

The auto zero function works on the following measurement functions in the current meas-
urement range:

;\/Ieas_urement SLOW/MED/FAST BURST LONG-IT
unction auto zero ON | auto zero OFF
DCV o - - ©
ACV - - B )
2WQ/LP-2WQ o *1 ) ) i
4WQ/LP-4WQ - - } )
DCI o) } ) ©
ACI - N ) i
FREQ - } E i
ACV (AC+DC) - - - i
ACI (AC+DC) - - - -
>+ o - i i
RIPPLE V o) - } )

*1  300kQ (FAST), 3000kQ or higher range is not executed auto zero.

)

O : Executed - : Not executed

Executing the auto zero function (except during measurement function execution)

The auto zero function is executed under any of the following conditions:

1.

A A

4-38

Turn on the power.

Switch to the function for which the auto zero function is executed.
Change the sampling rate.

Select the BURST mode.

Load measurement parameters.
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4.7 Calculation Functions

The R6552 Series instruments support the following seven different calculation functions:

Dec 1/97

ltem

Function

Null calculation

Subtracts a fixed value from a measurement value.

Smoothing calculation

Determines a moving average.

Scaling calculation

Calculates (M—AE ) X C.

dB calculation

Calculates 20 logq (M)
D

dBm calculation

2
Caiculates 10 lo M= 1y
910 ( 5 10_3)

Comparator calculation

Performs a comparative calculation (HIGH/PASS/LOW).

MAX-MIN calculations

Determines maximum, minimum, and average.
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4.7.1 Calculation System Diagram

Measurement data

»( NULL )}T-'»(smoothing}Yris-( Scaling }—¥; =éomparato§4'+ Calculation results
(=

MAX-MIN)—» Maximum
v Minimum
—>—-> —» Average

Number of cycles of
measurement

CAUTION!

1. Toward the data to be calculated, the following results may happen. This is because the internal
resolution of measurement value and the setting value for calculation are greater than the reso-
lution of displayed data and remote output data.
¢ Incase of MAX-MIN calculation, if the buzzer setting is ON, a buzzer sounds when MAX or MIN

value is renewed. However a buzzer may sound even when the displayed data and remote
output data don’t change.

2. When the calculation setting is enabled, the decimal point and the unit of calculation results do
not depend on the current measurement range, as distinct from ordinary measurement values.

<Example> 3000 mV range and 1 V input in DC voltage measurement
Measurement value : 1000.00 mV
Calculation result : 1.00000 V

3. For the BURST mode operation setting, see Section 4.5.4, "BURST Mode Measurement”.
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4.7.2 Null Calculation

(1)

)

Dec 1/97

Function

The null calculation generates a measurement value less a null constant.

Measurement data output = Measurement value - Null constant

When you press |NULL )| a caiculation is executed and the NULL indicator in the display
lights. Press again in the null calculation enabled state to clear the calculation and
turn off the NULL indicator.

CAUTION!

The actual measurement value is not displayed while the calculation is executed. Remember
that any hazardous voltage present on the input connector or test lead could pass unheeded
at this time.

Null constant

The measurement value right after the execution of the null calculation (that is, you pressed
) is assumed as a null constant. The null calculation is not functional in times of OL
(overload). The null constant is displayed when you press + during the calcu-
lation. ANULL

The permissible setup range of the null constant is given below.

Setup range Minimum setting

-999999.FE +6 ~ +999999.E + 6 0.00000E - 9

The exponential part is set with a subunit (n, u, m, K, M).

Altering the null constant

(@ Display the null constant as explained in (2).

@ Press and the position at which an alteration can be made will blink in the following
order:
1. From the most significant digit to the least significant digit in the numeric value
2. Subunit (exponential part setting)

3. Decimal point

® Using to move the blinking position, alter the setting.
The subunit will be switched in the following order:

I—»Nosubunit<—>k<—>|\/|<—>n<—>u<_>m -
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(4)

@ Press to conclude the setup procedure.

Clearing the null calculation

The null calculation is cleared under either of the following conditions:
1. Press again in the null calculation enabled state.

2. Change the measurement function. v

3. Execute *RST or Z command.

4.7.3 Smoothing Calculation

4-42

(1)

Function

The smoothing calculation tests measurement signals that are superimposed with noises.
It determines the moving average of measurement values recorded from a preset number
of cycles of smoothing (smoothing count), with the result of narrower variations among the
measurement values.

The smoothing calculation equation is given below.

Display = (Measurement value 1 + ,,,,, + Measurement value N)/N

When you press , the smoothing calculation is executed and the SM indicator either
blinks or lights. Press again in the smoothing calculation execution enabled state to
clear the calculation and turn off the SM indicator.

The SM indicator blinks until the N-th cycle of smoothing is reached after the start of
smoothing, when the SM indicator goes blink off.

Data derived from the N+1st cycle of smoothing is displayed in the following way:

Display = (Measurement value 2 + ,,,,, +Measurement value N+1)/N

Until the preset smoothing count is reached after the start of smoothing, the mean of the
measurement values recorded up until now is displayed.

Assumption: Smoothing count N = 3
Start of smoothin
Measurementvalue D1 D2 D3 D4 D5 D6 D7 I ‘Measurement output‘
L] D1
L | D2
. D3
(D3+D4)/2
(D3+D4+D5)/3
(D4+D5+D6)/3
| (D5+D6+D7)/3
SM g SM indicator g
indicator is lit.
is blinking.
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The result of the smoothing calculation D {(sm) at the nth cycle of measurement after the
start of smoothing is expressed in the following equation:

N
Result of smoothing calculation D(sm) = i D Di
i=n-T+1
where
D (sm): Result of the smoothing calculation at the nth cycle of measurement
Di: Measurement value (before execution of the smoothing calculation)
T: Smoothing count (from 2 to 100)

(2) Setting the smoothing count
To set the smoothing count, press to enter the count setup mode.

SM TIME
The smoothing count can be set between 2 and 100.

(3) Restarting the smoothing calculation

The smoothing calculation is restarted beginning with N = 1 under any of the following con-
ditions:

1. Turn on the poWer.
2. Change the smoothing count.
3. Change the null calculation.

4. When starting the measurement in the BURST mode.

(4) Clearing the smoothing calculation
The smoothing calculation is cleared under either of the following conditions:
1. Press again in the smoothing calculation enabled state.
2. Change the measurement function.

3. Execute *RST or Z command.

(5) Smoothing calculation and OL (overload)

Measurement values are ignored when they constitute an OL (overload) during the
smoothing calculation. (All the data derived from the number of cycles of smoothing spec-
ified by the smoothing count is accepted as valid data, except for the OL data.)
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4.7.4 Scaling Calculation
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(1)

(@)

Function

The scaling calculation equation is given below.

] Measurement value M - Constant B
Display = Conotant A x Constant C
onstan

When you press , the scaling calculation is executed and the SCL indicator lights.
Press again in the scaling calculation execution enabled state to clear the calculation
and turn off the SCL indicator.

CAUTION!

The actual measurement value is not displayed while the calculation is executed. Remember
that any hazardous voltage present on the input connector or test lead could pass unheeded
at this time.

Setting scaling constants

Follow the steps below to set scaling constants.

[Example of setting scaling constants A and B]

Note: Press to cancel the setup procedure in the middle.
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Key sequence Display

» Setting constant A

C) SHIFT

C) C (M-B)

® [entER

4.7 Calculation Functions

Shift mode

Blinking A: Constant A setup mode

123456

AUTO

® {EenTER

®
EROREES

‘ uP HDOWN' 120000

A v

Previous constant A setting
(example)

New constant A setting
See (3), “Setting constants.”

End of measurement value display setup procedure

» Setting constant B

Shift mode

Blinking A: Constant A setup mode

Blinking b: Constant B setup mode

123456

°
@ C(I\AA-B)
A/B/C
o
=i
®
® 'AUTO'
=
®

‘ up "DOWN’ 123333
A v

Previous constant B setting
(example)

New constant B setting
See (3), “Setting constants.”

End of measurement value display setup procedure

(8) Setting constants

The permissible setup ranges of constants A, B, and C are given below.

Constant Setup range Minimum setting
A 0.00001E -9
B -999999.E +6 ~ +999999.E + 6
0.00000E-9
C

The exponential part is set with a subunit (n, w, m, K, M).
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(@ Enter the constant setup mode and press , and the position at which an alteration
can be made will blink in the following order:

1. From the most significant digit to the least significant digit in the numeric value
2. Subunit (exponential part setting)

3. Decimal point
upP DOWN
® Using —x— and to move the blinking position, alter the numeric value and subunit.

The subunit will be switched in the following order:

l—»Nosubunit<—>k<—>M<—>n<—>u<—>m -

To set a measurement value as a scaling constant, press in this mode.
® Press to conclude the setup procedure.
(4) S_,OL (Scaling Over)
An “S OL” (Scaling Over) indication will display when the result of a scaling calculation ex-
ceeds 999.999E+6,

The current range would not be incremented even if the auto-range mode is implemented
at this time (because the auto-range mode determines a range on the basis of the meas-
urement value in effect prior to the execution of the calculation).

(5) Clearing the scaling calculation
The scaling calculation is cleared under either of the following conditions:
1. Press in the scaling calculation execution enabled state.
2. Change the measurement function.

3. Execute *RST or Z command.
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4.7.5 dB/dBm Calculations

(1

Dec 1/97

Function

The dB calculation executes a decibel conversion. It is functional only during voltage meas-
urement.

The dBm calculation is useful for calculation the power gain per mV. It is functional only
during voltage measurement. '

If a measurement value of 0 is encountered during a dB or dBm calculation, a calculation
error is assumed and an error message displays.

The dB, dBm, and scaling calculations can not be selected at the same time; only one is
selectable at a time.

The dB and dBm calculation equations are given below.

Measurement value
dB calculation: Display = 20 log4q | |

Constant D

(Measurement value)?/Constant D
1078

dBm calculation: Display = 10 log4q

When you press , the calculation is executed and the dB indicator lights. When the
dBm calculation is executed, the subunit indicator m will light at the same time.

The function selection is switched in the following order each time you press :

dB calculation —» dBm calculation — Calculation
‘—> execution execution clear —I

CAUTION!

The actual measurement value is not displayed while the db/dBm calculations are executed.
Remember that any hazardous voltage present on the input connector or test lead could pass
unheeded at this time.
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(2) Setting constant D

The permissible setup range of constant D is given below.

Setup range Minimum setting

0.00001E -9 to +999999.E + 6 0.00001E -9

The exponential part is set with a subunit (n, u, m, K, M).

O]
®

®

@

Press and in this order to enter the constant D setup mode.

Press , and the position at which an alteration can be made will blink in the foliow-
ing order:

1. From the most significant digit to the least significant digit in the numeric value
2. Subunit (exponential part setting)
3. Decimal point

Using and to move the blinking position, alter the numeric value and subu-
nit. The subunit will be switched in the following order:

l—»Nosubunit«»k > M 4> N <> || - m<—‘

To set a measurement value as constant D, press in this mode.
Press to conclude the setup procedure.

(3) Clearing the dB/dBm calculations

The dB/dBm calculations are cleared under either of the following conditions:
1. Press in the dB/dBm calculation execution enabled state until the dB indicator

goes off.

2. Change the measurement function.

3. Execute *RST or Z command.
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4.7.6 Comparator Calculation

(1)

Dec 1/97

Function

The comparator calculation equations are given below.

HIGH = (Measurement value > HI setting)
LOW = (Measurement value < LOW setting)
PASS = (LOW setting < Measurement value < HI setting)

Handling of special data

* HIGH is assumed in the event of + data OL (overload).

* LOW is assumed in the event of - data OL (overload).

* The comparator calculation is not executed when a dB/dBm calculation error occurs.

When you press , the HIGH/PASS/LOW indicator light, indicating the comparator
mode in action.

Evaluation results can be directed to the indicator indicators, beep, status register, or SRQ.
(The beep would sound only if it is enabled.)

The comparator calculation works on all measurement functions. If the MAX-MIN calcula-

tions are enabled, the comparator calculation works on the value in effect prior to the
MAX-MIN calculations.
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(2) Setting evaluation conditions

Follow the steps below to set the HI and LO constants and the beep.

Key sequence Panel Display Indicator

e Setting the HI constant

® (sblm) | Shift mode

® Blinking H " HI constant setup mode
HILOW

® [enteR 654321 HIGH Previous constant HI setting

@ | auto

See (3), “Setting constants.”

40

up 654321 HIGH New constant HI setting
\

EEORH

® [enTer Measurement value disply  End of setup procedure

e Setting the LO constat

@® (swer)y | ______ Shift mode
® Blinking H HI constant setup mode
HI7LOW

® Blinking L LO constant setup mode

>
® 654321 | LOW Previous constant LOW setting
® ‘ AUTO | l uP ’ ( DOWN | 654321 LOW New constant LO setting

— A N See (3), “Setting constants.”
® Measurement value disply  End of setup procedure
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Key sequence Display Indicator

e Setting the beep

Shift mode
o (=) |
® ) Blinking H HI constant setup mode
HI/LOW
® AUTO Blinking L LO constant setup mode

@ | Auto Blinking buZ ) Beep setup mode

® |enTER ) LOW  Previous beep setting

® up <)) HIGH New beep setting
\%

See (4), “Beep setup.”

EROREEORE

@  [enTER Measurement value disply  End of setup procedure

(3) Setting constants

The permissible setup ranges of the HI and LO constants are given below.

Constant Setup range Minimum setting
HI
-999999.E +6 to +999999.E + 6 0.00000E - 9
LO

The exponential part is set with a subunit (n, 1, m, K, M).

@ Press , and the position at which an alteration can be made will blink in the following
order:

1. From the most significant digit to the least significant digit in the numeric value
2. Subunit (exponential part setting)
3. Decimal point

® Using and to move the blinking position, alter the numeric value and subu-
nit. The subunit will be switched in the following order:
'—>Nosubunit <> K> M >N > «>m <

To set measurement values as HI and LO constants, press in this mode.
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(4)

()

(6)

® Press to conclude the setup procedure.

A HI constant < LO constant setting could cause the calculation result to appear “HI and
LO.” In this case, the HIGH and LOW indicators would light up at the same time.

Setting the beep

Beep output can be set according to the results of comparator calculations. Beep output is
disabled when +9) is off. To set beep output to suit the results of comparator calculations,
follow these steps:

(@ Enter the beep setup mode as instructed in (2).

@ Using and , select the beep setting.

The beep setting will be switched in the following order:

HILO -«» PASS -+ HIGH =» LO
’—»(HI or LO) 4—‘

Clearing the comparator calculation

The comparator calculation is cleared under any of the following conditions:

1. Press in the comparator calculation execution enabled state.
2. Change the measurement function.
3. Execute *RST or Z command.

Measurement range changes and comparator operation

The comparator function will remain in action even when the measurement range has
changed. Evaluation reference values do not change from their previous settings, since
they have a unit.
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MAX-MIN Calculations

(1)

@)

Function

@ Calculates the maximum, minimum, and average values when the MAX and MIN calcu-

lations are set to ON.
For the BURST mode, calculations are performed between the start of measurement and
the end of measurement.

® The MAX-MIN calculations execute all of the following values at the same time:

1. Maximum (MAX)

2. Minimum (MIN)

3. Average (AVE)

4. Measurement count

® All the measurement data is calculated as valid data, except for the OL (overload) data

and data in calculation error.

If the beep setting is enabled, a beep tone sounds when the maximum or minimum is
updated.

However, a beep may sound even when a displayed value does not change. The reason
is that measurement resolution is lower than the display resolution.

Setting calculations

The function selection will be switched in the following order each time you press :

Calculation clear
‘<MAX All of the MAX, MIN, and AVE indicators go off.
Off ———{ MmN
AVE
Calculation execution
On | ‘< MAX Any one of the following is displayed (Note):
AVE
- All of the MAX, MIN, and AVE indicators light.
- MAX blinks.
- MIN bilinks.
- AVE blinks.

Note: See (4), “Functions for displaying caiculated MAX-MIN values
during measurement execution.”
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(3) Calling MAX-MIN calculation results
® Press and in this order to enter the calculation value display state.
@ Press and to select the data to display.

'
I n H H 9 Measurement count
o MAX I I
Blinking ——( '/\\"\l/"é
IqH 99 Maximum display

Oon ——— max IJ q
MIN — [ ]

y
A

Blinking ———( Nt
Y
Blinking_|__ uax I II 9 9 ’- I7I Minimum display
) Qn—— MIN I 7. J
Blinking——— AVE
i
Y
I H n n l_ q Average display
Blinking———( i I Ll I l U -
On—L— AvE
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(4)

(5)

4.7 Calculation Functions

Functions for displaying calculated MAX-MIN values during measurement execution

@ You can select the following values for display during MAX-MIN calculation execution:

1. Measurement value display (All of the MAX, MIN, and AVE indicators light.)
2. Maximum display (MAX blinks.)

3. Minimum display (MIN blinks.)

4. Average display (AVE blinks.)

@ How to set

Select the display screen as instructed in (3), “Calling MAX-MIN calculation results.”
Press on that screen to display the calculation resulis selected. if measurement
count display was selected, measurement values are displayed.

Sample displays during MAX-MIN calculation execution

MAX ’J ’;7 r- 3 95 Measurement value display
o L L.J

(i II 3 I7’ H 5 5 Minimum display

Clearing the MAX-MIN calculations
The MAX-MIN calculations are cleared under either of the following conditions:
1. Press MAX-MIN in the calculation execution enabled state.

2. Change the measurement function.
3. Execute *RST or Z command.

Restarting the MAX-MIN calculations
The MAX-MIN calculations are restarted by clearing existing measurement values under
any of the following conditions:

1. Turn on the power.
2. Change the calculation other than the comparator calculation.
3. When starting the measurement in the BURST mode.
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4.8 Setting Measurement Data and the Internal Memory Conditions (R6552 only)

4.8.1 Storing Measurement Data in the Internal Memory

Key sequence Display ‘ Operation status

Store measurement data

@  srore MEAS.Str in the internal memory

@ ENTER Mdt oFF Store off

® | pown Mdt on Store on

HRUEAH

@ |EenNTER Let the instrument start a
measurement
sequence, storing the
measurement data in the
internal memory with the
ST indicator being lit.

4.8.2 Recalling Stored Measurement Data

Key sequence Display Operation status
Recall stored measure-

® MEAS . rcl, ment data from the internal
' RECALL memory
® iy Data with the measure-
RCL l]3D Dlﬂ 0 9999 -~ ment number “0” displays,

with the RCL indicator go-
| | ing on.

The bar graph shows the location relative to all
stored measurement data for the data being
recalled from the internal memory.

When the number of stored data does not exceed
100, the full-scale (right end) of the bar graph is 100.

4-56 Apr 20/98



Digital Multimeter OPERATION MANUAL

4.8 Setting Measurement Data and the Internal Memory Conditions (R6552 only)

® Press and to change recall data.

v
e -
A
T obE z
© T T
o nao =]
Trigger point
—— Total memory size —»-

@ Press when the recalled data appears, to display its measurement number. Press

again to return to the data display.

4.8.3 The Internal Memory and Measurement Data

(1) You can recall measurement data stored in the internal memory by specifying its data
number. The recalled data is output in 5 1/2 digits regardless of the measurement resolu-
tion (the (AC + DC) measurement, however, is output in 4 1/2 digits).

(2) Clearing stored data

Data stored in the internal memory is cleared under either of the following conditions:
1. Turn on the power.

2. Execute *RST or Z command.

3. Change the measurement data store status from off to on.

4. Start a BURST measurement.

(3) During BURST mode measurement, data is automatically stored in the internal memory.
The data that has been stored at the start of the measurement is cleared.

(4) While measurement data is being stored in the internal memory, the ST indicator lights.

(5) Clearing the store operation

1. When changing the measurement data store status from on o off.

2. When the internal memory is full, a beep sounds, the ST indicator begins to blink, and
stops data store operation. The measurement data, however, collected up to this point
is still stored in the memory.

3. When this instrument is reset to normal measurement mode after exiting BURST meas-
urement mode.
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4.9 Other Functions
4.9.1 Bar Graph Display

(1) Press and to execute a bar graph display. Press and again while

a bar graph is on display, to exit the bar graph display.

(2) Bar graphs display positive measurement data from left to right, or negative measurement
data from right to left.

{3) The frequency measurement function cannot show the bar graph display.

Sample display
Bar graph display of +2V mennd aoeed voeed oemad oooof oooof ooocf
in the 3 V range T $
Zero point + full scale point
Bargraphdisplayof-ZV opood oooof oooof wewed memed wnnmd nnnd
in the 3 V range T T
- full scale point Zero point

49.2 Beep

(1) Whenyou press (=) }, the =) indicator lights and the beep setting is enabled. Press
again white the +) indicator is on, and the -3) indicator goes off and the beep setting is
disabled.

(2) A beep tone will sound under any of the following conditions:

1. A key was entered.

2. The measurement data exceeded its beep setting during comparator calculation exe-
cution.

3. The maxim or minimum was updated during MAX/MIN calculation execution.

4. An error occurred.
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4.9.3 Display Digit Length

(1) Function
(@ Selects the length of digits of measurement data to display.
@ Measurement data cannot be displayed beyond the display digit length that is deter-
mined by the measurement function or sampling rate.
(2) Setting the display digit length

@ Press and in this order to enter the display digit length setup mode.

DIGIT
/LONG-IT

@ When the display is shown as below, return to the digit length selection screen.

Key sequence Display Operation status

integral time setting

(ser) (e Long-IT screen for LONG-IT

DIGIT
/LONG-IT

o Display digit length setting
digit screen

319999
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® Press and to select the display digit length.

5 1/2 digits display

4 1/2 digits display

3 1/2 digits display
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4.9.4 Integral Time for LONG-IT Measurement

(1) Function

Sets the integral time of the LONG-IT measurement and proceeds to the LONG-IT meas-
urement mode.

(2) LONG-IT measurement setting
@ Pressing the and shows the display digit length screen or the LONG-IT

DIGIT

LONG-IT
measurement screen.
When the display digit length screen is shown, display the LONG-IT setting screen refer-
ring to Section 4.9.3, "Display Digit length".
However, this screen cannot be used when using a model or function unavailable for the
LONG-IT measurement.

® Setting integral time and proceeding to the measurement mode

Key sequence Display Operation status

Long-Tt LONG-IT setting screen

00.10s integral time setting

screen
00.20s Sets integral time at
A 0.2 second.
Measurement value display Completes the setting and
(the FMS indicator blinks) proceeds to the LONG-IT

measurement mode.

4.9.5 SRAQ Switch
@ Press while a remote operation is in progress to transmit an SRQ signal over the GPIB

. SRQ
interface.

® The act of pressing of the SRQ switch is reflected in the status byte register DSB bit.
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4.9.6 AC Filter (R6522 only)

(1) Function

Optimizes low frequency accuracy for the AC voltage measurement ACV(AC + DC) and
AC current measurement ACI(AC + DC), or sets a settling time.

Function AC filter

Guaranteed accuracy range

Settling time

ACV(AC+DC) FAST

300 Hz to 300 kHz

230 ms or less

SLOwW 20 Hz to 300 kHz 950 ms or less
ACKAC+DC) FAST 300Hzto 5kHz 230 ms or less
SLOW 20Hzto 5kHz 950 ms or less

(2)  Setting AC filter

Key sequence Display
c L ear
AC-FILTER
® L sion
v A

o G

4-62

Operation status

AC filter is set to FAST

AC filter is set to SLOW

The settings are complete.
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4.9.7 High-Pass Filter (HPF) and Low-Pass Filter (LPF)

(R6552T-R only)

(1) Function

4.9 Other Functions

This function limits a frequency band for the ripple voltage measurement (RIPPLE V).
The HPF and LPF are connected as shown below.

O—H—D—— HPF LPF —

Peak

detector converter

AD

Ranging amplifier

The HPF and LPF used in the R6552 are the primary passive filters. The HPF can select
the frequency at -3 dB point from OFF, 1 kHz, 10 kHz or 100 kHz; the LPF can select it from
1 kHz, 10 kHz, 100 kHz, 1 MHz, or OFF (when the LPF is OFF, it becomes the secondary
filter with a typical value of approx. 3 MHz. When the HPF is OFF, it becomes the primary

filter with a typical value of approx. 0.7 Hz).

With the HPF and LPF already set, the voltage accuracy at the set frequency is at -3 dB
(=-29.2 %); at10 times or 1/10 of the frequency, the voltage accuracy is -0.5 %.

HPF Effective Frequency Band

G [dB] 14

OFF (0.7 Hz) 1kHz 10kHz

-

100 kHz 3 MHz

LPF Effective Frequency Band

/ \
20dB/dec

G [dB] ’4

-

0.7 Hz 1 kHz 10kHz 100 kHz 1 MHz OFF (3 MHz)

Apr 20/98
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@)

Setiting example of the HPF and LPF is shown below when measuring the input signal rip-
ple voltage of 50 Hz and 10 kHz:

Input signal component HPF LPF
50 Hz OFF 1 kHz
10 kHz 1 kHz 100 kHz

Setting HPF and LPF
* Setting HPF

Key sequence Display
0
HPF/LPF

® HPF OFF

® HPF 1 «Hz
A

® HPF 10 Kz
A

® HPF 100
A

®

Operation status

HPF is selected
(HPF blinks)

HPF is OFF

HPF is set to 1 kHz.

HPF is setto 10 kHz.

HPF is set to 100 kHz.

The settings are complete.
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¢ Setting LPF

Key sequence Display Operation status
HPF is selected
HPEF  LPF (HPF blinks)
HPF/LPF
LPF is selected.
HPF LPF ;

= (LPF blinks)
LPF OFF LPF is OFF
LPF 1000 «Hz LPF is set to 1000 kHz

vV
The settings are complete.

4.9.8 Self-Test

(1) Function

Internal operation can be self-tested when turning the power ON, by executing the remote
command or by operating manually.

See Table 4-1, Self-Test ltems used when turning the power ON, executing the remote
command, or operating the instrument manually.

(2) Self-test by manual operation

Normally, the self-tests cannot be carried out by manual operation.
Perform the seli-tests according to the following procedure:
AUTO

@ Tum the power ON while pressing the( ] .

Continue pressing the key until all panel indicators have been lit.

up
Pressing the and displays the self-test selection screen.

Using the , select a test item.

Pressing the executes the self-test.

©@ ® @ ®

When the self-test-terminates normally, "PASS" is displayed.

When the seli-test terminates abnormally, "FAIL" is displayed and the self-test is re-
peated. At this time, the keys will be disabled. To carry out the self-test again, turn the
power OFF, then back ON.
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5.1 GPIB Operation

SING THE INTERFACE
PIB Operation

Summary

Using the GPIB (General-Purpose Interface Bus) eases the job of building up an automatic
measurement system by allowing external control of the tasks of setting measurement functions
for the R6552 Series instruments, setting measurement parameters, and reading measurement
data.

The GPIB signals from the R6552 Series instruments are electrically isolated from the internal
measurement signal system to keep the measurement values from being affected by any exter-
nal equipment attached to the instruments.

The R6552 support the same repertoire of remote control commands as the RS-232 commands.

» General specifications

Code : ASCIi code

Logic level : Logic 0 ‘high’ +2.4 V or more
Logic 1 ‘low’ +0.4 V or less

Interface functions : See Table 5.1.

Table 5-1 GPIB Functions

Code Function

SHA1 Source handshaking
AH1 Acceptor handshaking

T5 Basic talker function, and listener-directed talker clear
Talk-only mode, and serial polling

L4 Basic listener function, and talker;directed listener clear

SR1 Service request

RL1 Remote/local switching

PPO No parallel polling

DCA Device clear (SDC and DCL commands operable)
DTH Device trigger (GET command operable)

Co No controller functions

E2 Tri-state bus driver

5-1



Digital Multimeter OPERATION MANUAL

5.1 GPIB Operation

5.1.2 Connecting to Component Equipment

5-2

A GPIB system, built from mix of different component devices, should deserve special notice with
regard to the following:

(1)

@)

(5)

Before connecting an R6552 Series instrument, controller, or peripherals to the system,
verify their correct status (setups) and operations by following the steps suggested in the
relevant instruction manuals.

Do not make the instrument cable or the bus cable that go to the controller longer than nec-
essary. Keep cable extensions 20 m or shorter. The table below lists the standard bus ca-
bles available from Advantest.

Standard Bus Cables

Length Name

0.5m 408JE-1P5
im 408JE-101
2m 408JE-102
4m 408JE-104

Bus cables have piggyback connectors. A piggyback connector has both a male connector
and a female connector by itself. The male and female connectors can be stacked on top
of each other.

When connecting bus cables, be careful not to stack three or more connectors on top of
one another. Be sure to clamp them tight with connector clamping screws.

Verify the power supply conditions and grounding conditions, and where appropriate, setup
conditions, of the component devices before turning the power on.

Be sure to turn on all the component devices on the bus. If any device on the bus remains
off, successful operations of the system as a whole would be unpredictable.

Cautions when using the GPIB
Use proper caution as noted below when using the GPIB:
@ Connecting or disconnecting cables

Turn the power OFF all devices before connecting the GPIB cables. Make sure that
the protective earth ground for each device is connected before connecting or discon-
necting the GPIB cables.

® ATN interruption occurs while transmitting a message
An ATN interruption generated during message transmission over the interface has
the highest priority. If this happens, the previous status is cleared.

Do not connect the controller when using the Listen Only mode.

® @

A maximum of 251 characters can be recognized as a program command. A program
command which exceeds 251 generates an error.

® Maintain the REN line level LOW for at least 5 ms after a program command has been
sent.
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5.1.3 Setting GPIB

The setup items and the default settings of GPIB are listed below.

Setup item Default setting
Header ON/OFF on
Addressable/talk-only Addresssable
Address 1
Data output format ASCII

The initial measurement conditions are listed below.

ltem Z-command *RST When powered on
Status byte — — 0
Enable register — — 3
Block delimiter CR/LF+EOI CR/LF+EQI CR/LF+EOQI
String delimiter , (comma) , (comma) , (comma)

(1) Sample GPIB settings
The GPIB talk or listen address and the header ON/OFF choice are set with the instrument

panel keys.
For R6552;
Key sequence Display
@ F SCI on Interface setup mode

® gbP oft GPIB selection indication
A \V
® HA 08 Previous setting

@ AUTO 0P COWN HA 01 Header ON, addressable,
C=:>j (: Aj CVj and GPIB address setting of 1

See (2), “Seiting addresses

® gP on Verification of the end of

setup procedure

® Measurement value display End of setup procedure

Note:Press D to cancel the setup procedure in the middle.
EXIT
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For R6552T/T-R;

®

(2)

Key sequence

Display

I/F

A v

ENTER

ENTER

=

HA 08

gP on

Previous setting

Header ON, addressable,
and GPIB address setting of 1
See (2), “Setting addresses

Verification of the end of
setup procedure

Measurement value display End of setup procedure

Note:Press Cj to cancel the setup procedure in the middie.
EXIT

Setting addresses and output header ON/OFF status

@ Produce the display as shown in @ in (1), “Sample GPIB settings.”

Press , and the position at which an alteration can be made will blink in the
following orders:

1. OQutput data header

Display Meaning
H Header ON
- Header OFF

2. Addressable/talk-only

3.

Display Meaning
A Addressable mode
0] Talk-only mode

GPIB address

Display

0 to 30 (31 different addresses)

@ Using and to move to the positions requiring alterations, change modes.
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5.1.4 Service Request (SRQ)

Figure 5-1 shows the status byte configuration.

Dec 1/97

(1)

Status byte register (STB)

5.1 GPIB Operation

bit Name Contents
0 EOM Set at the end of measurement.
(End of measure) Cleared when measurement data is read.
1 CEER Set on occurrence of a command header error or
(Command/Execute Error) command parameter error. v
Cleared on successful command receipt.
2 Not used Always 0.
3 DSB Set when any of the events defined in the DESR
(Device Event Status Bit) arises if the corresponding bit of the DESERis 1.
Cleared when the DESR is read (DSR?).
4 MAV Set when output data is set in the output buffer.
(Message Available) Cleared when the output data is read.
5 ESB Set when any of the events defined in the SESR
(Standard Event Status Bit) | arises if the corresponding bit of the SESER is 1.
Cleared when the SESR is read
(*ESR?).
6 RQS/MSS Set when bits 0 to 5 and bit 7 are set.
7 OEB Set when any of the events defined in the OER

(Operation Event Bit)

arises if the corresponding bit of the OEER is 1.
Cleared when the OER is read (OSR?).

This register is controlled by the service request enable register (SRER). When a bit in the
SRER is set to 1, the corresponding bit in the STB permits transmitting an SRQ.

The status byte register is cleared by the *CLS command. MAV (bit 4), however, is not
cleared when data is present in the output buffer.

For RQS/MSS (bit 6), RQS is cleared by serial polling and MSS is cleared by the *STB?

command or when a status factor does not exist.

The status byte register is cleared when the power is turned off.
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5.1 GPIB Operation

Standard event status register (SESR)

bit Name Contents
0 OPC Operation complete. All the operations executed
(Operation Complete) are complete and the next command is now
acceptable. Set only as a response to the *OPC
command.
1 Not used Always 0.
2 Not used Always 0.
3 DDE Set when an error dependent on the Device
(Device Dependent Error) hardware occurs.
4 EXE Set when a command is not executable or when
{Execution Error) an error occurred during the execution of a
: command.
5 CME Set when there is an error in the command
{(Command Error) header received or in a command parameter.
6 Not used Always 0.
7 Not used Always 0.

This register is controlied by the standard event status enable register (SESER).

When a bit in the SESER is set to 1 and the event defined by the corresponding bit in the
SESR occurs, bit 5 of the status byte register is set (ESB).

This register is cleared when it is read (*ESR?), by the *CLS command, or when the power
is turned off.
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5.1 GPIB Operation

(3)

Device event status register (DESR)

bit Name Contents

0 HIGH Set when the result of a comparator calculation is high.
1 LOW Set when the result of a comparator calculation is low.
2 PASS Set when the result of a comparator calculation is pass.
3 SRQ Set when the front-panel SRQ key is pressed.

4 Not used Always 0.

5 Not used Always 0.

6 Not used Always 0.

7 Not used Always O.

8 Not used Always 0.

9 Not used Always 0.

10 Not used Always 0.

11 Not used Always 0.

12 Not used Always 0.

13 Not used Always 0.

14 Not used Always 0.

15 Not used Always 0.

16 Not used Always 0.

This register is controlled by the device event status enable register (DESER).

When a bit in the DESER is set to 1 and the event defined by the corresponding bit in the
DESR occurs, bit 3 of the status byte register is set (DSB).

This register is cleared when it is read (DSR?), by the *CLS command, or when the power is
turned off.
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(4)

5.1 GPIB Operat

Operation event register (OER)

ion

bit Name Contents

0 CALE Set when calibration is ended and cleared when calibration
(Calibration End) is started.

1 MEMF Set when data memory is full.
(Memory Full)

2 Not used Always 0.

3 Not used Always 0.

4 Not used Always 0.

5 Not used Always 0.

6 Not used Always 0.

7 Not used Always 0.

8 Not used Always 0.

9 Not used Always 0.

10 Not used Always 0.

11 Not used Always 0.

12 Not used Always 0.

13 Not used Always 0.

14 Not used Always 0.

15 Not used Always 0.

16 Not used Always 0.

Nov 1/96

This register is controlled by the operation event enable register (OEER).

When a bit in the OEER is set to 1 and the event defined by the corresponding bit in the
OER occurs, bit 7 of the status byte register is set (OEB).

This register is cleared when it is read (OSR?), by the *CLS command, or when the power is
turned off.
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5.1 GPIB Operation

()

Error event register (ERR)

bit Contents

0 Power ON SELF-TEST error.

1 SELF-TEST error.

2 An RS-232 communication error (parity error, overrun error, etc.) occurred.
3 Always 0.

4 Always 0.

5 Always 0.

6 Calcutation error.

7 Measurement value is 0 during a dB or dBm calculation.
8 Recall data error.

9 Calibration error.

10 | Command range over.

11 Command mode error.

12 Command format error.

13 No support command.

14 Always 0.

15 Always 0.

This register is cleared by *CLS command, or when the power is turned off.

This register is not affected by release of error events.

Apr 20/98
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5.1 GPIB Operation

5.1.5 GPIB Sample Programs

Sample programs that run on a PC-9801 personal computer manufactured by NEC Corporation
are given below.

<Sample 1>

Perform measurement in the 20 VDC range. Read the measurement data from the R6552 and
display it on the CRT.

Set R6552 address 1 by key entries from the front panel.

100 DMM=1 * Assign R6552 address 1 to a variable
110 ISET IFC > Interface clear

120 ISET REN > Remote enable

130 CMD DELIM=0 > Define CR+LF as a delimiter

140~ ’

150 PRINT @DMM;”Z” > Initialize R6552 parameters

160 PRINT @DMM:’F1,R5,PR2” * F1: DC voltage measurement

170 "R56: 30 Vrange

180 *PR2: Sampling rate MED

190 *LOOP ’

200 INPUT @DMM;A$ > Read measurement data from the R6552
210 PRINT A$ > Display measurement data

220 GOTO *LOOP > Branch and read measurement data
230 END > Program end
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5.1 GPIB Operation

<Sample 2>

Set two-wire resistance measurement and the hold mode, and trigger the start of measurement.
Use an SRQ interrupt to monitor the end of measurement and get the measurement data.

100 DMM=1 > Assign R6552 address 1 to a variable

110 ISET IFC > Interface clear

120 ISET REN ’ Remote enable

130 CMD DELIM=0 * Define CR+LF as a delimiter

140° ’

150 DEF SEG=SEGPTR(7) **1  Clear the SRQ signal in the PC-9801

160 A%=PEEK(&H9F3) ™1

170 A%=A% AND &HBF * ¥

180 POKE &H9F3,A% >

190° ’

200 ON SRQ GOSUB *SRQIN > Specify the destination of a control jump caused by an SRQ interrupt
210 PRINT @DDM;’Z” > Initialize R6552 parameters

220 PRINT @DDM;”F3,PR3,M1,50” 'F3 . Two-wire resistance measurement
230 * PR3 . Sampling rate SLOW

240 M1 : Sampling hold

250 , ' S0 :  Enable SRQ oscillation

260 PRINT @DMM;”*SRE1” > *SRE1 :  Set the measurement end bit of the service
270 ’ request enable register to 1

280 SRQ ON > Enable the SRQ interrupt

290 *LOOP ’

300 WAITF=0 > Clear the interrupt receive flag

310 PRINT @DDM;"E” * Trigger the R6552 to start measurement.

320 *WAITSRQ ’

330 IF WAITF=1 THEN *LOOP * Branch if the interrupt receive flag has been set

340 ’

350 GOTO *WAITSRQ > Branch and wait for an SRQ interrupt to occur

360° ’

370 END ’ Program end

380 ’

390 *SRQIN > Subroutine

400 POLL DMM,S * Execute a serial poll and read the R6552 status byte
410 ’

420 TIF (S AND 65)=0 THEN *SRQE ’ Branch, unless the measurement end bit of the

430 > status byte is 1

440 INPUT @DMM;A$ > Read measurement data from the R6552

450 PRINT A$ > Display measurement data

460 WAITF=1 * Set the interrupt receive flag

470 *SRQE ?

480 SRQ ON * Enable the SRQ interrupt

490 RETURN ‘ > Program end

1* On the PC-9801, the GPIB SRQ signal may have to be cleared to allow successful handling of
an SRQ. Programming as suggested on lines 150 to 180 is required to use an SRQ.
If running N88-BASIC under MS-DOS, specify the segment base as ‘DEF SEG=SEGPTR(7)’;
otherwise, specify it as ‘DEF SEG=&H60’".
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5.2 RS-232 Interface Operation (R6552 only)

5.2 RS-232 Interface Operation (R6552 only)

5.2.1 Summary

Using the RS-232 interface eases the job of building up an automatic measurement system by
setting measurement functions for the R6552 Series instruments, setting measurement param-
eters, and reading measurement data.

The RS-232 interface signals are electrically isolated from the internal measurement signal sys-
tem to keep the measurement values from being affected by any external equipment attached to

the instruments.

The R6552 support the same repertoire of remote control commands as the GPIB commands.

The RS-232 interface is not available with the R6552T/T-R.

* Specifications

Setup item Default setting

Output data header on, off on
Talk-only on, off off

Baud rate 9600, 4800, 2400, 1200, 600, 300 9600
Parity even, odd, no no

Data bit length 8,7 8

Stop bit length 1,2 1

Echo on, off off

For instructions on how to set these parameters (or how to work with the front panel), see Section

522

The instrument rear panel RS-232 connector is a 9-pin connector (DB9, male connector).

2345

O e e 00
® O OO

6

Pin number In/O Definition
2 input Received Data (RxD)
3 Output Transmitted Data (TxD)
4 Output Data Terminal Ready (DTR)
5 — Signal Ground (SG)
6 Input Data Set Ready (DSR)

The maximum number of characters in one program code transfer is 251.

An error occurs when the number of characters exceeds 251.
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5.2 RS-232 Interface Operation (R6552 only)

Transmitted Data (TxD) monitors the status of Data Set Ready (DSR) within the instruments, so
that output is terminated whenever DSR is false. The output is resumed when DSR returns to

true.

CAUTION!
The R6552 Series instruments do not support X-parameter (XON/XOFF) flow control.

5.22 Setting Up RS-232

The initial measurement conditions are listed below.

ltem Z-command *RST command When powered on
Status byte — — 0
Enable register — —_ 3
String delimiter , (comma) , {comma) , (comma)

@)

(1) Press .

Using and , select SCI.

Press .

@ Enter the option setup mode.

Setting output data header ON/OFF status and the talk-only mode ON/OFF status

Press , and the position at which an alteration can be made will blink in the following

orders:

1. Output data header

Display Meaning
H Header ON
- Header OFF

2. Talk-only mode (in which measurement values are automatically directed to a printer,
terminal or the like)

Display Meaning
O Talk-only ON
- Talk-only OFF

Dec 1/97



Digital Multimeter OPERATION MANUAL

Nov 1/96

5.2 RS-232 Interface Operation (R6552 only)

@ Change the setting by using and to move to the positions requiring altera-

tions, change the setting.

® Press ENTER),

(3) Setting the baud rate

@ Enter the baud rate setup mode.

Using and , change the baud rate setting.

The display will be switched to the following order:
’—> 9600 — 300 — 600—>1200 — 2400 —» 4800 ——

® Press ENTER),

(4) Setting the data length
(@ Enter the data length setup mode.

Using and , change the data length setting.

The display will be switched to the following order:
— 8 —» 7 —|

@ Press .

(5) Setting parity
@ Enter the parity setup mode.

Using and , change the parity setting.

The display will be switched to the following order:
no ~—» odd —» En
r (no) {odd) (evenTi
® Press ENTER),

(6) Setting the stop bit
(@ Enter the stop bit setup mode.

Using and , change the stop bit setting.

The display will be switched to the following order:

® Press ENTER),
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5.2 RS-232 Interface Operation (R6552 only)

(7) Setting the echo

(@ Enter the echo setup mode.

Using and , change the echo setting.

The display will be switched to the following order:
— on — off —l

® Press ENTER).

The display SCI On will appear.

® Press ENTER),
5.2.3 RS-232 Sample Programs

Sampie programs that run on a PC-9801 personal computer manufactured by NEC Corporation
are given below. Be sure that you have completed the baud rate, parity, stop bit, and all other
relevant settings before you proceed with their execution.

<Sample 1>

Perform measurement in the 30 VDC range in the talk-only mode. Read the measurement data
from the R6552 and display it on the CRT.

Set the R6552 into the talk-only mode by key entries from the front panel.

100 DMM=1 > Assign RS-232 line 1 to a variable
110 OPEN "COM1:” AS #DMM > Open RS-232 line 1

120° ’

130 PRINT #DMM,”Z,F1,R5,PR2” ’ Initialize R6552 parameters

140 "F1: DC voltage measurement
150 > R5: 30 V range

160 > PR2: Sampling rate MED

170 ’

180 *L.OOP ’

190 INPUT #DMM,A$ > Read measurement data from the R6552
200 PRINT A$ > Display measurement data

210 GOTO *LOOP > Branch and read measurement data
220 CLOSE #DMM > Close RS-232 line 1

230 END * Program end
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<Sample 2>

5.2 RS-232 Interface Operation (R6552 only)

Set two-wire resistance measurement and the free-run mode.

Set the R6552 into the addressable mode, with echo off, by key entries from the front panel.

100 DMM=1

110 OPEN "COM1:” AS #DMM

120~

130 PRINT #DMM,”F3,PR3,M0”

140

150 INPUT #DMM,PROMPT$
160 *LOOP

170 PRINT #DMM,”*STB?”
180 INPUT #DMM,SB$

190 INPUT #DMM,PROMPT$
200 B=VAL(RIGHT$(SB$,3)

> Assign RS-232 line 1 to a variable
> Open RS-232 line 1

3

*F3 : Two-wire resistance measurement
’ PR3 : Sampling rate SLOW

’ Read the prompt from the R6552

> Label

> Status byte read command

> Read the status byte from the R6552

> Read the prompt from the R6552

’ Convert a character string variable to a numeric variable

210 IF (SB AND 65)<>0 THEN GOSUB *ENTER

220

230

240 GOTO *L.OOP

250°

260 CLOSE #DMM

270 END

280°

290 *ENTER

300 PRINT #DMM,”MD?”
310 INPUT #DMM,AS$
320 PRINT A$

330 INPUT #DMM,PROMPT$
340 RETURN

’ Branch, if the measurement end bit of the status byte is 1

)

* Branch and read again
* Close RS-232 line 1
’ Program end

2

2

> Status byte read command

> Read measurement data from the R6552
> Display measurement data

> Read the prompt from the R6552

> Subroutine end

Dec 1/97
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5.3 Output Data Formats

5.3 Output Data Formats

5.3.1 ASCIl Format

» Measurement data output format used for ASClI-formatted measurement data.
» Common to both GPIB and RS-232.

e The HO command sets a header-free ASCII format.

e The H1 command sets a header-prefixed ASCIHl format.

O00F+00OO0OO0OOO0O0O EXOCR LF
| | |

L
H D E L
Header (Three-character ASCIi code)
Mantissa part (Polarity + Decimal point + 4 to 6 digits)

rmozI

Exponential part (E + Polarity + 1 digit)
Block delimiter

(1) Kind of header

000

L Subheader

Mainheader

Header output is suppressed when the header setting is OFF.

(a) Main header

Dv
AV
R
RL
DI
Al
D
FQ
RV

: DC voltage measurement

. AC voltage (AC coupling, AC + DC coupling) measurement{R6552 only)

: Two-wire/four-wire resistance measurement

. Low-power two-wire/four-wire resistance measurement (R6552/R6552T only)

: DC current measurement (R6552 only)
. AC current (AC coupling, AC+DC coupling) measurement(R6552 only)
. Diode measurement (R6552 only)
. Frequency measurement {R6552 only)
: Ripple voltage measurement (R6552T-R only)
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5.3 Output Data Formats

(b) Subheader

High O @ OL (overload) (including a scaling calculation overload)
A : Error D (dB/dBm calculation error)
: Comparator result HIGH

: Comparator result PASS

: Comparator result LOW

: MAX data

: MIN data

. AVE data

: dB calcuiation

: dBm calculation

: Scaling calculation

: Null calculation

Low : None of above (Space output)

Priority

ZOsESwW>3EZrTIM

The following subheaders are attached to call MAX-MIN calculation query data:

M » Maximum value
m . Minimum value
A . Average value

(2) Mantissa part
Relationships between the display digit length and the output character length

Display digit length Mantissa part Character length
51/2 +t0000000 8
41/2 Tooo0000 7
31/2 + OO0 000 6

The mantissa part includes a decimal point.

(3) Exponential part

The exponential part is determined by the measurement function and the measurement
range in effect.

The chart below lists the data in the mantissa part and the exponential part of a measure-
ment value in a 5 1/2 digits display.
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5-20

Measurgment Range Mantissa part Exponential
function part
DCV 30 mV *6 +dd.dddd E-3
300 mV +ddd.ddd E-3
3000 mV +dddd.dd E-3
30V +dd.dddd E+0
300 V +ddd.ddd E+0
1000V *5 +dddd.dd E+0
ACV 300 mV ddd.ddd E-3
3000 mV dddd.dd E-3
30V dd.dddd E+0
1 300 V ddd.ddd E+0
*2 700 V dddd.dd E+O
DCI 3000 pA +dddd.dd E-6
30 mA +dd.dddd E-3
*1 300 mA +ddd.ddd E-3
*2 3000 mA +dddd.dd E-3
ACI 3000 pA dddd.dd E-6
30 mA dd.dddd E-3
*1 300 mA ddd.ddd E-3
*3 3000 mA dddd.dd E-3
2WQ 30 Q +dd.dddd E+0
4WQ 300 Q +ddd.ddd E+0
3000 Q +dddd.dd E+O0
30 kQ +dd.dddd E+3
300 kQ +ddd.ddd E+3
3000 kQ +dddd.dd E+3
30 MQ +dd.dddd E+6
300 MQ *6 +ddd.ddd E+6
- — +dddd.dd E-3
*1
FREQ 1 Hz ddd.ddd E-3
10 Hz d.ddddd E+0
100 Hz dd.dddd E+0
1000 Hz ddd.ddd E+0
10 kHz d.ddddd E+3
100 kHz dd.dddd E+3
™1 1000 kHz ddd.ddd E+3
RIPPLE V 30 mV dd.dd E-3
*4 300 mV ddd.d E-3
3000 mV dddd E-3
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(4)

Apr 20/98

5.3 Qutput Data Formats

The least significant digit of a measurement value is not output when it is presented in a 4
1/2 digits display; the two least significant digits are not output when it is presented in
a 3 1/2 digits display.

When recalling data stored in the internal memory, 5 1/2 digits data is output regardless of
the function, range, or sampling rate.

*1:
2.

*3:
*4.

*5:
*6:

This measurement function is applicable only to the R6552.
The least significant digit of a measurement value is not output when the sampling rate
is set to FAST

For (AC+DC) function and FAST sampling rate, the least significant digit of a meas-
urement value is not output.

This measurement function is applicable only to the R6552T-R.

R6552 only.

R6552/R6552T only.

Biock delimiter

A block delimiter is output to signify the end of a record of data.

® GPIB
Delimiter Setup command Initial value
CRLF +EOI DLO O
LF DL1
EOI DL2
® RS-232

The block delimiter is fixed at CR+LF.
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5.3 Qutput Data Formats

5.3.2

5-22

Binary Output Format (R6552 only)
Note: The binary output format is not available with the R6552T/T-R.

Measurement data output format binary-formatted measurement data.

Valid only with GPIB.

Set with the H2 command.

Each record of data has a fixed data length of 3 bytes.
The block delimiter is fixed at EOI.

Byte 1 Byte 2 Byte 3
]*U()Udddd|ddddddddlddddddddl.....I
+EOQI

* ¢ Sign(0:+ 1:-)
0 : FixedatO

d : Data
CAUTION!
Please note that the resulting mantissa are output without showing the appropriate exponential
part.
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5.3.3 RS-232 Output Data Format (R6552 only)

Note:

The RS-232 is not available with the R6552T/T-R.

The RS-232 output data format is essentially identical to the GPIB output data format, except in
certain respects.

RS-232 output data can be grouped as follows:

1. Echo

2. Prompt

3. Measurement data

4. Query results (for query commands)

The contents and the output formats of these kinds of output date are described below.

(1)

@)

Echo output

Echo output is produced only if the RS-232 setting has echo output set ON. Essentially,
echo output data is output as it is received. If <C> (control C), <LF> is input, however, the
following data is output instead:

(<LF>) + (Prompt) + (Delimiter)

Note: The delimiter is fixed at <CR> <LF> and cannot be altered.

Prompt

The result of handling of commands received on the RS-232 interface is indicated by an
output prompt. The data begins with an <LF> and is followed by a prompt and a delimiter.

Two kinds of prompts are available as listed below.

Prompt Explanation
=> The command has been successfully received, analyzed, and executed.
?> An error has been detected in the course of receiving, analyzing, and

executing the command.

Dec 1/97

Measurement data output (only mode)

In the only mode, the measurement data is output at the end of the measurement only if
data can be transmitted over the RS-232 interface and the send buffer is empty.
Each measurement value is delimited by an output delimiter.
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(4) Query output data by query commands

Query output data produced by query commands begins with an <LF> and is followed by
the output data, a delimiter, and a prompt.

(<LF>) + (Queryresult) + (Delimiter: CR + LF) + (Prompt : =>)
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5.4 Remote Commands
You should deserve special notice with regard to the following.

(1) Initial value show the selected conditions of factory defaults or the execution of *RST, Z
command.

(2) Power ON Initial show the selected conditions of Power ON defaults. Their conditions can
not store in USER-0 to USER-3.

(3) The parentheses enclose the values of Initial value and Power ON defaults show the ini-
tialized value.
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5.4 Remote Commands

Item Command Model Initat nglner
Re552 | RessaT |ResseT-R| Vale | e
Measurement | Setup DCv F1 O O (o] @]
functons ACV F2 . O
ACV(AC+DC) F7 (o)
DCl F5 [e)
ACI F6 O
ACHAC+DC) F8 O
2WQ F3 O o} o
LP-2WQ F20 e} e}
Fve) Fa e} e} o}
LP4WQ F21 lo) le)
FREQ F50 o
» F13 ]
RIPPLEV F15 O
Query F? (e} O o)
Measurement | Range DoV |Acv W |LPawey i DC/ACH I RIPPLEV
conditions 4WQ LP4WQ
Auto RO O O ) O
30mv 300 30mvV |R2 O O (o)
300mV [ 300mV | 300 Q 300 Q 300 mv |R3 0 [o) O
3000 mV | 3000 mV | 3000 Q |[3000Q 3mA | 3000 mV |R4 [e) le) [e)
30V 30V 30kQ | 30kQ | 30mA RS e} o o
300V 300 V 300 k€ | 300k | 300 mA R6 O o) O
1000 V2 | 700V | 3000 kQ | 3000 kG2 | 3000 mA R7 o o o
30MQ} 30 MQ R8 e} e} e}
300MQ2 *1 R9 (o) O O
Fixed in the current range RX \ (@) O O
Query R? (@) O O
Measurement E O O @)
siart command (*TRG)
Measurement data output request MD? O
(valid for the RS-232 only)
Sampling Freerun MO O O O O
mode... Hold M1 o) o)
Burst M2 O
Query M? O O O
Sampling rate FAST PR1 (@) O O
MED PR2 O (@) O
SLOW PR3 o o o o
LongIT PR4 O
Query PR? O O O
Long IT Integral ime UTnnnnn (o] (100)
100ms ~ 60000ms
Can be setin increments
of 10ms.
Query LIT? (o)
Auto-zero OFF AZ0 O O O
ON AZ1 O ] o] o
Off after executing once AZ2 O O (o)
Query AZ? (e} O O
Power line 50Hz Automatic setup (e}
frequency provs
Query LF?  B50Hz:LFO,60Hz: LF1 O o) @)

*1 R6552/T only
*2 R6552 only
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Modet Initial Power
flem Corrmand Res52 | Ress2T | Ress2T-R| Vale | i
Measurement | AC fitter FAST  300Hz to 300kHz FLO O
condifons SLOW _ 20Hz10300kHz FL1 o I9)
Query FL? @)
Low -pass fiter | OFF LPFO o] O
(LPF) 1kHz LPF1 O
10kHz LPF2 O
100kHz LPF3 O
1MHz LPF4 O
Query LPF? e}
High-passfiter |OFF HPFO O O
(HPF) 1kHz HPF1 o
10kHz HPF2 O
100kHz HPF3 O
Query HPF? e}
Calculations NULL Execution | OFF NLO O O O O
ON NL1 O O O
Query NL? O O O
Constants | Setup KNL+O O OOOO0OEz£0O O O O ©)
(-999999 E-+6 ~+999999 E+6)
Query KNL? o] @) o
Smoothing Execution | OFF SMO @] O o] O
ON SM1 O (o] o
Query SMm? O (o] ]
Count  |Setup Tinnn(2~100) o) e} o) (10)
Query ? O o] O
Comparator Execution | OFF cOo0 O O o (o}
ON Ccot O O o)
Query co? @] ) O
Constants |Setup | HIGH H:OOOOOOOE:D o) O o ©)
LOW LO+tOO OO 0O0O0ELD e} @) o} ©)
(-999999.E+6 10 999999.E+6)
Setthe measurement value into the HIGH HiM O O (e}
constant
Set the measurement value into the LOW LOM O O O
constant
Query HIGH HI? O @] O
Low LO? O O )
Scaling Execution | OFF SCo @] O ®) O
ON SCH O O o]
Query SC? O O O
Constants | Setup A KA+O OO OOOOEXO O O o} W]
B KB:OOOOQOOQOELD @] @] O )
KCtOOO OO OO0 ®) o o )
(-999999.E+6 fo +999990.E+6)
Set the measurement value into the constant A | KAM (@] O O
Set the measurement value into the constant B | KBM @] () [@]
Set the measurement value into the constantC | KCM O O [@]
Query A KA? o] O o
B KB? O (o] O
C KC? O O O
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Modet Initat | Power
flem Command Ress2 | Resset | FessaTR| Ve | o
Caleutations MAX-MIN Execution |OFF MNO o] (e} O O
ON MN1 O O O
Query MN? (e} @) O
Read MAX MAX? O O (@]
MIN MIN? o) O O
AVE AVE? o] O O
Measurement cycle count AVN? @] @] O
dB/dBm Execution | OFF DBO O o O o
d8 ON DBt O O O
dBm ON DB2 O o] O
Query DB? O ] o]
Constants | Setup D KD+O OO OO 000 [®) O o W]
(0.00001E-9 to 999999.E+6)
Set the measurement value into the constantD | KDM @] O O
Query KD? (@] (e} O
Trigger Abort ABO 0] @] O
Delay Setup TRDxnnnNNnExn O O O ©)
(010 99.999S)
Query TRD? @] (e} O
Sampling count | Setup SPNnnnn(1 to 9999) O O O O]
Query SPN? o] O
Trigger level 0%(OFF) PTLO [e] O
25% PTL1 o}
50% PTL2 o)
75% PTL3 O
Query PTL? O
Delayed frigger instruction DTRG (@)
Burst measurement count BCNnnnnn (@) (1000)
(1,000 to 10,000, in units of
1,000)
Query O
BCN?
Remote output | Header Header OFF  ASCH format Ho (o] O @)
HeaderON  ASCIl format H1 O O (o] O
binary format (valid only with GPIB) H2 e}
Query H? O @) O
Block delimiterts | CRAF-+EQ! DLO o} o] o O
gglldB)omy wih LF DL1 @) o} O
EOl DL2 O @) O
Query DL? o] o] O
String delimiters | [, ] comma SLo O o] o] O
Space SL1 O O @]
CRAF St2 O O o
Query SL? @] @] O
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Model Initial Power
tem Command Fese2 | FescaT | ReseaTR| Ve | oty
Status SRQ SRQ transmission enabled S0 (@] O O @]
E‘;’?{E’)‘)"'y when SRQ fransmission disabled S1 o] (o] o]
Query S7? O O O
Registers Status byte clear *CLS (e} (e} @)
Standard event status enable register setup *ESEnnn(0 ~ 255) O O O ©) 0)
Standard event status enable register readout *ESE? O O @]
Standard event status register readout *ESR? (e} (@} O
Service request enable register setup *SREnNN(0 to 255) O O O 3) 3)
Service request enable register readout *SRE? *1 O O O
Status byte register readout *STB? O O O
Device event status register readout DSR? O O o}
Device event status enable register setup DSEnnnnn(0 to 65535) O O O ©) 0)
Device event status enable register readout DSE? O O O
Operation event enable register setup OSEnnnnn(0 to 85535) O O O ) 0)
Operation event enable register readout OSE? (o] O (o]
Operation event register readout OSR? O O O
Error event register readout ERR? O O O
System Clear Device clear C O O O
Device clear and parameter initialization V4 O O O
Self-testing RAM R/W test TST1 Result (read with “TST?) O O O
TST01: PASS
TSTO1 : FAILdddddd(Error detection address)
Panel communication test TST2 TST02: PASS O O O
TSTO2: FAIL
CAL data test TST3 TST03: PASS O O O
TSTO3: FAIL
Parameter test TST4 TST04: PASS O O O
TSTO4 : FAIL
AD communication test TST5 TST05: PASS O @] @]
TSTO5 : FAIL
Panel display test TST6 O O [e)
Panel key test TST7 TSTO7 : dd (Key code) O O O
Panel beep test TST8 o] O ¢]
[aDzerotest TST9- | TSTxx: PASS o | o o
TST12 TS : FAIL
AD IRtest TST13- | TSTxx:PASS O O @)
TST15  {TSTxx:FAIL
A/D switch test TST16- | TSTxx: PASS (o) o) O
TST24 | TSTxx:FAIL
Self-test result read *TST? O ) O
4882common | System | Device *IDN? Result O O O
commands information ADVANTEST, R6552X, dddddddd, AAA
dddddddd : Serial No. , AAA : Revision No.
Intemal | Device initilization *RST O O )
operation | (equivalent to the Z-cormmand)
Synchro- | Setthe LSB of SESR after completion of all operations *OPC (e} (e} (@)
izafion Reply ASCIl 1 after completion of all operations *OPC? (o] O O
Wait for the completion of all operations *WAI O O O
Trigger | Trigger the device "TRG (o] O O
*1 Bit 6 always return 0.
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ltem Command Model Inifal ng,v\‘er
Re852 | Re552T | ResseT-R| VAUe | ity
Display Display digit 31/2digits RE3 O O O
longth 4172 digits RE4 O o) e}
51/2 digits RE5 o] O o o]
Query RE? o] o] o]
Bargraph OFF BARO o] O O o]
ON BAR1 O o] e}
Query BAR? O O
Buzzer OFF BZ0 O (@] O O
ON (if comparator calculation results are HIGH or LOW) BZ1 o) [e) o)
ON (if comparator calculation results are PASS) BZ2 o] O O
ON (if comparator calculation results are HIGH) BZ3 O @] O
ON (if comparator calculation results are LOW) BZ4 o] O O
Query BZ? o] ¢} o
Measurement | Store OFF STO (@] O
data memor o ST o
Query ST? o]
Initialized stored data ICL e}
Recall Recall range setfing IRDnnnn, nnnn (0 to 9999) o] 0,0
Initial value : IRDO, 0
Readout IRO? O
The number of stored data readout IRPO? (o}
Stored data record count readout IRNO? O
Setup Store USER-0 parameter STPO o] O o]
parameters USER-1 parameter STP1 o] (o] O
USER-2 parameter STP2 O (o] ]
USER-3 parameter STP3 (o] (@] O
Inftialize USER-0 to USER-3 SINI O o 9]
Recall USER-0 parameter RCLPO ] O o]
USER-1 parameter RCLP1 o) O o)
USER-2 parameter RCLP2 O O O
USER-3 parameter RCLP3 O O O
Initialize parameter during measure RINi (0] @] 9]
Measurement | input Front INO O O O
input condiion | terminals ear Nt o o
Query IN? O O
Calibration Calibration mode | Disabled CALO O o] O )
Enabled CAL1 O O o]
Query CAL? O O O
Calibration data | Setup PCdddddd (0 to 999999) (e} O e}
Ripple voltage calibration with DC voltage input RCALdddddd (0 to 999999) (e}
RIPPLE V Disabled DCALO o o
DC  Calibration
mode Enabled DCAL1 o
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5.5 Tips on Setting Remote Commands

¢ The RS-232 and GPIB remote commands are identical unless otherwise noted.

(1)

(@)

(4)

Apr 20/98

Remote command format

Remote commands are broken down into two groups depending on how they maintain ar-
guments:

1. Commands consisting solely of a header, without arguments

<Example> E (Measurement start command)
RINI  (Setup parameter initial)

2. Commands consisting of a header and an argument

<Example> F1 (Set the measurement function DCV)
HiznnnnnnExn
(Set the comparator Hl constant)
Linking a header and an argument

The following two ways of linkage are valid, and any other character or symbol is assumed
a syntax error.

1. Write a header and an argument in succession.
<Example> PR1 (Set the sampling rate FAST)

2. Insert a space between a header and an argument.
<Example> PR _,2 (Setthe sampling rate MED)

Linking commands (Separator)

The following three ways of linkage are valid, and any other character or symbol is as-
sumed a syntax error.

1. Write commands in succession.

<Example> F1R2 (Set the measurement function DCV and the 30 mV range)
2. Insert a space between commands.

<Exampie> M1 _,E (Setthe HOLD sampling mode and trigger)
3. Insert a comma (,) between commands.

<Example>  RE3,BAR0,BZ0

(Set 3 1/2 digits display, bar graph OFF, and buzzer OFF)

Rules of command execution
* Commands are executed in the order in which they appear on the program line.
¢ Invalid commands are treated as an error, instead of being executed.
* If an error is encountered in a chain of commands written on a program line

- Valid commands that precede the error are executed.
- Valid commands that follow the error are ignored.
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(5)

Compatibility with the R6551

The R6552 Series instruments running remote programs written for the R6551 may require
modifications to service request commands.

For a detailed description of the status byte structure supported by the R6552 Series in-
struments, see Section 5.1.4, “Service Request (SRQ).”

Figure 5.2 shows that part of the status byte configuration pertains to the issue of compat-
ibility with the R6551.

(D Detecting a calibration error

To associate the occurrence of a calibration error with a bit indication in the status byte
register, insert the following command into the remote program where the R6552 Series
instruments are initialized: '

OSE1 : set bit 0 of the operation event enable register to 1

Bit 7 of the status byte register is set to 1 when bit 0 of the operation event register is 1
(calibration error present) and bit O of the operation event enable register is 1.

@ To associate the depression of the front-panel SRQ key with a bit indication in the status
byte register, insert the following command into the remote program where the R6552
Series instruments are initialized:

DSES : set bit 3 of the device event status enable register to 1

Bit 3 of the status byte register is set o 1 when bit 3 of the device event status register
is 1 (SRQ key pressed) and bit 3 of the device event status enable register is 1.

® DS command

The DS command will terminate in error because the display ON/OFF function is
removed.
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Device-dependent error

{encompassing a calibration error)

. N
3 ¥
o E >0

N M
Y
EE (E
8 B e
= 3]
Sk 5g
SRQ key pressed —p| H 2
3% 82
M =2 =5
D o o
H c¢ 06
iRac s
— FC
I c
€
- 0§
T 8 g
O
> [e]
@, —
£3 E
3= »53
58 0 a
83 5
O I V= "__
- / g3 o
EOM g 2 33 ¢
End of measurement— ————p. 2 3 22
CEER B joR]
Remote command esfor_____—~——_,, 235 8o
28 o2
e 3
28] <
DSB 35
P |«
ESB
N RQS
= g
c
i}
—~ | [
NN
%
S
Ft—ve
g . &
2 N
o
° T w
~0 0 *
32
°F
E3
B
Sw
na
—~Hwe
c
<
&
| &y
Y &
W

Transmission

Figure 5-2 Status Byte Configuration (pertaining to the issue of compatibility with the R6551)

Dec 1/97

5-33*






Digital Multimeter OPERATION MANUAL

6.1 Operation Summary

6 OPERATION DESCRIPTION

6.1 Operation Summary

The R6552 Series instruments incorporate a microprocessor (CPU) based high-precision A/D con-
verter with a 5 1/2 digits display.

Figure 6-1 is a block diagram of the R6552 Series instruments.

Major component blocks

Apr 20/98

Attenuator to divide the DC voltage

Function/range selection to choose from among voltage, resistance, and current measure-
ment

Ranging amplifier to normalize input signals to the A/D converter

Ohm/DC converter to introduce a reference current through the resistance under test and
convert it to a DC voltage

AC/DC converter to convert an AC voltage to a DC voltage

Current/voltage converter to convert a current to a voltage

A/D converter to digitize analog voltages

A/D converter control, function/range selection control, and CPU communications control
[solator to electrically separate the measurement block and the CPU

Panel CPU to control displays and panel keys

CPU to control the measurement block and implement l/O interfacing and calculations
Power supply
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7.1 Preparing for Calibration

7 CALIBRATION

Calibrate the R6552 Series instruments at least once for each interval of the warranty period (1
year) to preserve their measurement accuracies.

7.1 Preparing for Calibration

(1) Power supply
Use an AC power supply with a power line frequency of 50 or 60 Hz not exceeding the volt-
age rating indicated on the rear panel (90 to 110 V, 103 to 132 V, 198 o 242 V, 207 to 250
V).

(2) Ambient
Carry out calibration in the following ambient conditions:

Temperature: +23°C+1°C

Humidity: 70%RH or less

Places that are not subjected to dust, vibration, winds, and noises.
(3) Warm-up time

Warm up the instrument for at least 60 minutes before proceeding with calibration. Remem-
ber also to warm up the apparatus needed to carry out calibration.
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7.2 Calibration Standards

7.2 Calibration Standards

Model
Standard Operating range Accuracy
R6552 R6552T | R6552T-R
Standard DC voltage 30mV to 1000V 1 +0.00075% or O O O
generator less
Standard AC voltage 1mVrms to 700Vrms, 1kHz +0.015% or O O
generator less
Standard DC current 3mA to 30mA +0.003% or O
generator less
300mA to 3A +0.012% or O
less
Standard AC current 3mArms to 3Arms, 1kHz +0.09% or ')
generator less
Standard resistor 30Q to 3MQ +0.0009% or O O e
less
30MQ +0.07% or ') O ')
less
300MQ +0.15% or ) ') '®)
less

7-2

*1: The R6552T/T-R has a maximum permissible input voltage of 200 V.
O: Apparatus required for calibration
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7.3 Calibration Method

7.3 Calibration Method
7.3.1 Calibration Tips

(1) Calibration point

1. Perform calibration for each range of each measurement function.

2. For DC voltage measurement, DC current measurement, and resistance measure-
ment, calibrate the zero point and the full-scale point.

3. For AC voltage measurement, AC current measurement and ripple voltage measure-
ments, calibrate the 1/10 full-scale point and the full-scale point.

4. For 2WQ/LP-2WQ measurement, only calibrate the zero point.

5. For the (AC + DC) alternating current measurement, calibrate the meter by inputting a
direct current. The (AC + DC) alternate voltage measurement does not need to be cal-
ibrated.

(2) Notes

1. For 2WQ/LP-2WQ measurement, first calibrate the 4WQ/LP-4WQ, and then only cali-
brate 2WQ/LP-2WQ at the zero point.

2. Calibration for ripple voltage measurement (using the DC standard input) can also be
performed using the remote commands. In such cases, note the foliowing:

e Forthe 30 mV range, calibration is performed by attenuating input voltage to the
1/10 of the input voltage internally. So, the input range is the same as those of
300 mV range.

When calibrating at the full scale of 3 V range, do not apply any voltages which
exceed 2.2 V.

* Since noise in the DC voltage standard causes a calibration error, suppress the

noise below 100 LV p-p at DC to 1 kHz. To check noise, carry out the ripple volt-
age measurement by setting the LPF to 1 kHz.
Induction noise from the power supply also causes a calibration error. Be careful
of the input power connection to both the R6552 and the standard power supply,
and their grounding. If necessary, put a noise filier on the standard power supply
output.

* Execute the remote command using "RCAL dddddd" after setting this instrument
to the DC calibration mode using "DCAL 1."
"dddddd" is set to 200000 when using the 2 V full scale.
A calibration mode using AC input is activated when you turn the DC calibration
mode off (using "DCAL 0") after completing a calibration.

» Calibrate in the following order: 3V range ---> 300 mV range ---> 30 mV range."

3. The calibrations for other functions and ranges can be executed in no particular order.
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7.3.2 Calibration Procedures (Panel Operation)
(@ Setting the calibration mode

Press the front-panel CAL switch. The indicator lights up, indicating that the instrument
is now in the calibration mode.

CAUTION!
- With measurement functions that do not have a calibration point, pressing the CAL switch does
not set the calibration mode.

- Turn the calibration mode off before turning off the power. Calibration data is stored in internal
nonvolatile memory. Writing takes place at once when the calibration mode is turned off,

- When pressing the recessed CAL swilch, a narrow blunt instrument (such as a mechanical pen) is
needed, however, avoid using something sharp.

® Set the measurement function to calibrate.

® Setthe range to calibrate.

CAUTION!
When calibration values are set by remote control, they are tested right-justified. Be sure to set a
calibration value to fill a 5 1/2 digits display even with ranges having a 4 1/2 digits display.

® Range-specific calibration

(a) When function and range setups are complete, apply input within the recommended
input range.

(b) Press (sTorg) @ for a numeric value to be displayed.

Use W W and - to changes the value to an input value. If it is necessary to
cancel callbratlon for reasons such as an entry error, press W to return to the state
in effect just before (b).

(c) Press @ to execute calibration.
(® To calibrate another function or range, repeat steps @ through @.
(® Release the calibration mode
* Press the front-panel CAL switch once again.

* When the calibration mode is turned off, a regular measurement operation is resumed
with the previously selected measurement function and range.
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8.1 Measurement AccuracyMeasurement Function

8 SPECIFICATIONS

8.1 Measurement AccuracyMeasurement Function

8.1.1 DC Voltage Measurement (DCV)

*Range, Maximum display, Resolution, Input impedance

Maximum display Resolution
Range SLOW/MED/LONG-IT|  FAST/BURST | SLOW/MED/LONG-IT | FAST/BURST input impedance
30mVv *4 31.9999 mV 31.999 mv 100 nV 1uv
300mV 319.999 mV 319.98 mv 1uv 10 pv > 1000 MQ
3000mV 3199.99 mV 31892.9 mv 10 uv 100 uv
30V 31.9999 V 31.899 V 100 pv 1mV 11.1 MQ £1%
300V 319.999 V 319.99 V 1 mV 10 mV 10.1 MQ 1%
1000V *3 1099.99 V 1099.9 V 10 mV 100 mvV 10.0 MQ £1%
*Measurement Accu racy =2 +(% of reading + digits)  (Sampling rate SLOW, 5 1/2 digits, Auto zero ON)
Range 24 hours (23°Cx1°C) *q 90 days (23°C+5°C) 1 year (23°C + 5°C)
30mv *4 0.003 + 30 0.01 +40 0.015+ 40
300mv 0.002 + 5 0.006 + 7 0.014+ 7
3000mvV 0.002 + 2 0.006 + 3 0.01 + 3
30V 0.002 + 3 0.007+ 6 0.015+ 6
300V 0.002 + 2 0.006 + 3 0.014+ 3
1000V *3 0.002 + 2 0.006 + 3 0014+ 3
* Temperature coefficient +(% of reading + digits) / °C
Range Auto zero ON Auto zero OFF
30mv *3 0.0005 + 5 0.0005 + 35
300mV 0.0005 + 1 0.0005+ 5
3000 mV 0.0005 + 0.1 0.0005+ 1.3
30V 0.0005 + 1 0.0005+ 2
300V 0.0005 + 0.1 0.0005+ 1.3
1000V *3 0.0005 + 0.1 0.0005+ 1.2

*Maximum allowable applied voltage

Maximum alowable applied voltage
Terminal
R6552 R6552T/T-R
Between HI - LO 1000 Vpeak 200 Vpeak
Between LO- chassis 500V 200V

*1 Relative value with respect to calibration reference.
*2 Add 2 to the digits term for the MED sampling rate.
Add 2 digits +20pV for a 4 1/2 digits display for the FAST sampling rate.
Add 3 digits +20pV for a 4 1/2 digits display for the BURST mode.
For the LONG-IT measurement, settings shown in Section 8.2 are added.
*3 R6552 only
*4 R6552/T only

Apr 20/98 8-1



Digital Multimeter OPERATION MANUAL

8.1 Measurement AccuracyMeasurement Function

*Noise rejection ratio

) Effective CMR NMR
Sampling rate (with a balanced impedance of 1kQ)
50Hz/60Hz +£0.08% DC 50Hz/60Hz +0.08%
SLOW/MED 120 dB 130 dB 60 dB
FAST 60 dB 130 dB 0dB
BURST 60 dB 130 dB 0dB
LONG-IT 82 dB 130 dB 22 dB

8.1.2 AC Voltage Measurement (ACV, ACV(AC+DC)); R6552 only

*Range, Maximum display, Resolution, Input impedance

AC
Maximum display Resolution )
Range SLOW/MED FAST SLOW/MED FAST input impedance
300mV 319.999 mV 319.99 mV 1 v 10 pv 19MQ + 5%
3000mV 3199.99 mvV 3199.9 mV 10 puv 100 pV 140 pF or less
30V 31.9999 V 31.999 V 100 pv 1 mv
300V 319.999 V 319.99 V 1 mv 10 mv 1.0 MG 2%
140 pF or less
700V 709.99 V 709.9 V 10 mvV 100 mV
AC+DC
Maximumn display Resolution .
Range SLOW/MED FAST SLOW/MED FAST input impedance
300mV 319.99 mV 319.9 mV 10 v 100 pv 12 MQ 5%
500 pF or less
3000mV 3199.9 mV 3199, mV 100 pV 1 mV
30V 31.999 V 31.99 V 1 mv 10 mV 1.0 MO $10%
300V 319.99 V 319.9 V 10 mv 100 mV 140 pF or less
700V 709.9 V 709, V 100 mv 1V
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*Measurement Accuracy *1

8.1 Measurement AccuracyMeasurement Function

% of reading + digits) (5 1/2 digits, 1 year, 23°C + 5°C)

AC, AC+DC
Range

Frequenoy Range "2 300 mv 3000 mV 30V 300V 700V
20 Hz to 45 Hz|  0.28+100 0.28+100 0.30+100 0.30+100 0.28+100
45 Hz to 100 Hz |  0.12+100 0.12+100 0.12+100 0.12+100 0.12+100
100 Hz to 10 kHz |  0.06+100 0.06+100 0.06+100 0.06+100 0.06+100
10 kHz to 20 kHz | 04 +100 0.1 +100 0.1 +100 0.1 +100 0.1 +100
20 kHz to 50 kHz | 0.2 +150 0.2 +150 02 +150 0.2 +150 -

50 kHz to 100 kHz | 0.5 +300 0.5 +300 05 +300 0.5 +300 -
100 kHz to 300 kHz | 3  +500 3 4500 3 +500 - ;

*1 Additional Crest Factor Errors:

Crest factor Error (digits)
1t02 150
2103 450

*2 Guaranteed at above 300Hz for FAST AC-Filter.
*Maximum aliowable applied voltage

Terminal

Maximum allowable applied voltage

Between HI - LO

700 Vrms, 1000 Vpeak, 10000000 V-Hz

Between LO- chassis

500V

* Measurement method

True RMS

* The accuracy is prescribed by input of a sine wave with 5% or more of full scale.

*Crest factor

* Temperature coefficient

*Response time
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3:1 at full scale

{1/10 of measurement accuracy) / °C
within the frequency range for each range.

AC-Filter FAST --- within 230ms

AC-Filter SLOW --- within 950ms
(Time until the voltage falls within 0.1%
of the input step with fixed range)
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8.1 Measurement AccuracyMeasurement Function

8.1.3 Resistance Measurement (2WQ, LP-2WQ, 4WQ, LP-4WQ)

*Range, Maximum display, Resolution, measurement current

2WQ/AWQ, LP-2WQ/LP-4WQ *4
Maximum display Resolution Measurement current
Range SLOW/MED FAST/BURST SLOW/MED FAST/BURST |2WC/AWG |Low-Power SWO/AWQ
30 Q 319999 Q 31999 Q 100 pQ 1 mQ 1 mA -
300 Q 319.999 Q 319.99 Q 1-mQ 10 mQ 1 mA 100 A
3000 Q 3199.99 Q 3199.9 Q 10 mQ 100 mQ 1 mA 100 pA
30 kQ 31.9999 kQ 31.999 kQ 100 mQ 10 100 pA 10 uA
300 kQ 319.999 kQ 319.99 kQ 1 Q 10 Q 10 pA 0.9 uA
3000 kQ 3199.99 kQ 3199.9 kQ 10 Q 100 Q 1 pA 1 LA
30MQ 31.9999 MQ 31.999 MQ 100 © 1 kQ 90 nA 90 nA
300 MQ *5|  319.999 MQ 319.99 MQ 1 kQ 10 kQ 10 nA -

* Measurement Accuracy *3

(% of reading + digits)

(Sampling rate SLOW, 5 1/2 digits, Auto zero ON)

2WQ/MWQ *2
Range 24 hours (23°C+1°C) *q 90 days (23°C+5°C) 1 year (23°C + 5°C)
30 Q 0.003 +30 0.01 +40 0.015+ 40
300 Q 0.002 + 5 0.008 + 11 0.015 + 11
3000 Q 0.002 + 3 0007+ 3 0.012+ 3
30 kQ 0.002 + 3 0.007 + 3 0.013+ 3
300 k& 0.002 + 3 0.009 + 3 0.014+ 3
3000 kQ 0.007 + 14 0.08 +19 0.03 +19
30MQ 0.06 +14 0.18 +19 02 +19
300MQ 5 06 +14 17 +19 2 +19
LP2WQ/P-4WQ *2 *4
Range 24 hours (23°C+1°C) *q 90 days (23°C+5°C) 1 year (23°C * 5°C)
300 Q 0.003 +30 0.008 + 40 0.015 + 40
3000 Q 0.002 + 5 0.008 + 11 0.015 + 11
30 kQ 0.002 + 5 0.008 + 11 0.015+ 11
300 kQ 0.007 + 5 0.03 + 11 0.03 +11
3000 kQ 0.06 +20 0.18 +33 02 +33
30MQ 06 +20 17 +33 2 +33
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*3

*4
*5

Relative value with respect to calibration reference.
Auto-zero ON for 2WQ measurement.
For 2WQ and LP-2WQ, add a cable resistance and maximum of 200 mQ.

For 4WQ and LP-4WQ), maximum measurement cable resistance should be equal to 1/15 of full-scale or less.
Add 2 to the digits term for the MED sampling rate.

Add 2 digits +20mQ for a 4 1/2-digit display for the FAST sampling rate.

Add 3 digits +20m£ for a 4 1/2-digit display for the BURST mode.
For LP-2W¢< and LP-4WQ, R6552/T only.

R6552/T only
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8.1 Measurement AccuracyMeasurement Function

¢ Temperature coefficient +(% of reading + digits) / °C
SWQMAWE *1
Range 2WQ Auto zero ON, 4WQ 2WQ Auto zero OFF
30 Q 0.0007 + 5 0.0007 + 50
300 Q 0.0007 + 1 0.0007 + 6
3000 Q 0.0007 + 0.2 0.0007 + 1.4
30 kQ 0.0007 + 0.2 0.0007 + 1.4
300 kQ 0.0007 + 02 0.0007 + 1.4
3000 kQ 0.003 + 13 0.003 + 1.4
30MQ 001 + 1.3 001 + 14
300 MQ 2 01 + 13 01 + 14

LP-2WQ/LP-4WQ *1 *2

Range 2WQ Auto zero ON, 4WQ 2WQ Auto zero OFF
300 Q 0.0007 + 5 0.0007 + 50
3000 Q 0.0007 + 1 0.0007+ 6

30 kQ 0.0007 + 1 0.0007 + 6
300 kQ 0.003 + 1 0.003 + 6
3000 kQ 001 + 13 001 + 14

30MQ 0.1 + 13 0.1 + 14

*1  For 2WQ and LP-2WQ, add a cable temperature coefficient and maximum of 20 mQ/°C.
*2 RB6552/T only

*Maximum allowable applied voltage

Maximum aliowable applied voltage
Terminal R6552 R6552T/T-R
Between HI - LO 1000 Vpeak 200 Vpeak
INPUT terminals
Between LO- chassis 500 V 200V
. Between Hi - LO 350 Vpeak 200 Vpeak
4WQ terminals
Between LO- chassis 500V 200V
*Open-circuit voltage : 8.0V max
*Response time : within 0.5 sec

(Time until the voltage falls within 0.1% of the input step with
3000k<2 and 30 MQ ranges)

within 5 sec

(Time until the voltage falls within 0.1% of the input step with
300 MQ range)
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8.1 Measurement AccuracyMeasurement Function

8.1.4 DC Current Measurement (DCI); R6552 only

*Range, Maximum display, Resolution, Resistance between input terminals

Maximum display Resolution Resistance between

Range SLOW/MED/LONG-IT| FAST/BURST | SLOW/MED/LONG-IT | FAST/BURST input terminals
3000 pA 3199.89 pA 3199.9 pA 10 nA 100 nA

10.5Qorless
30 mA 31.9999 mA 31.999 mA 100 nA 1pA
300 mA 319.999 mA 319.99 mA 1 pA 10 A

0.4 Q orless

3000 mA 3199.99 mA 3199.9 mA 10 pA 100 pA

*Measurement Accuracy *1

+(% of reading + digits)

Range 90 days (23°C+5°C) 1 year (23°C 1 5°C)
3000 pA 0.03 +40 0.05+ 40
30 mA 003 + 6 005+ 6
300 mA 0.06 +40 01 +40
3000 mA 0.085+ 6 0.12+ 6

*1 Add 2 to the digits term for the MED sampling rate.

Add 2 to the digits term for a 4 1/2-digit display for the FAST sampling rate.

Add 3 to the digits term for a 4 1/2-digit display for the BURST mode.

For the LONG-IT measurement, an error shown in Section 8.2 is added.

* Temperature coefficient

+(ppm of reading + digits) / °C

Range Auto zero ON Auto zero OFF
3000 pA 0.003 +4 0.003 + 35
30 mA 0.003 +0.6 0.003+ 7
300 mA 0.005 +4 0.005 + 35
3000 mA 0.005 +0.6 0.005+ 7

s Maximum allowable

applied current

8-6

(Sampling rate SLOW, 5 1/2 digits, Auto zero ON)

Between mA-LO terminals 3A (DC or AC rms) continuous

Overcurrent protection using 3.15A fuse

(changeable from front panel)
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8.1 Measurement AccuracyMeasurement Function

8.1.5 AC Current Measurement (ACI, ACI(AC+DC)); R6552 only

*Range, Maximum display, Resolution, Resistance between input terminals

AC
Maximum display Resolution Resistance between
Range SLOW/MED FAST SLOW/MED FAST input terminals
3000 pA 3199.99 pA 3199.9 nA 10 nA 100 nA
10.5 Q or less
30 mA 31.9999 mA 31.999 mA 100 nA 1 pA
300 mA 319.999 mA 319.99 mA 1 pA 10 pA
04 Qorless
3000 mA 3199.99 mA 3199.9 mA 10 pA 100 uA
AC+DC
Maximum display Resolution Resistance between
Range SLOW/MED FAST SLOW/MED FAST input terminals
3000 LA 3199.9 pA 3199. pA 100 nA 1 pA
- " - - 10.5 Q orless
30 mA 31.999 mA 31.99 mA 1 A 10 pA
300 mA 319.99 mA 319.9 mA 10 pA 100 pA
0.4 Qorless
3000 mA 3199.9 mA 3199. mA 100 pA 1mA
*Measurement Accuracy *1 +(% of reading + digits) (5 1/2 digits, 1 year, 23°C + 5°C)
AC, AC+DC
E Range
requency . TmA 30 mA 300 mA 3000 mA
20 Hz to 45 Hz 0.45+200 0.45+200 0.45+200 0.5 +200
45 Hz to 100 Hz 0.25+200 0.25+200 0.35+200 0.4 +200
100 Hz to 1 kHz 0.2 +200 0.2 +200 0.3 +200 0.35+200
1 kHz to 5 kHz 0.4 +200 0.4 +200 0.25 +200 0.3 +200
*1 Additional Crest Factor Errors (% of reading + digits)
Crest factor
Range Tt02 2103
3000 pA 0 + 150 0 + 450
30 mA 0.2 + 150 6.7 + 450
300 mA 0 + 150 0 + 450
3000 mA 0 + 150 0.07 + 450
*2  Guaranteed at above 300 Hz for FAST AC-Filter
* Measurement method : True RMS

* The accuracy is prescribed by input of a sine wave with 5% or more of full scale.

*Crest factor » 3:1 at full scale

* Temperature coefficient . (1/10 of measurement accuracy) / °C
within the frequency range for each range.

*Response time . AC-Filter FAST --- within 230ms

AC-Filter SLOW --- within 950ms
(Time until the voltage falls within 0.1% of the input step with
fixed range)
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8.1 Measurement AccuracyMeasurement Function

* Maximum allowable
applied current

Between mA-LO terminals 3A (DC or AC rms) continuous

Overcurrent protection using 3.15A fuse

{changeable from front panel)

8.1.6 Frequency Measurement (FREQ); R6552 only

*Measurement range, Input signal range, Input impedance

Measurement range

Input signal range

Input impedance

1 Hz to 300 kHz

100 mVrms to 700 Vrms

1.1 MQ +20%
140 pF or less

*Measurement Accuracy

Frequency range

Measurement Accuracy

1Hzto 10kHz

0.05

10 Hz to 300 kHz

0.02

*Sampling rate, Gate t

ime, Maximum display

+(% of reading)

Sampling rate Gate time Maximum display
FAST 10 ms 9999
MED 100 ms 99999
SLOW 1s 999999

*Maximum allowable applied voltage

Terminal

Maximum allowable applied voltage

Between HI - LO

700 Vrms, 1000 Vpeak, 10000000 V-Hz

Between LO- chassis

500V

* Measurement method

* Measurement time

Reciprocal

GATE TIME setting --- 2 x (one period of the input signal)
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8.1 Measurement AccuracyMeasurement Function

8.1.7 Diode Measurement ( »- ); R6552 only

* Maximum display, Resolution, Measurement current

Maximum display Resolution
Measurement
SLOW/MED FAST SLOW/MED FAST current
3199.99 mV 3199.9 mV 10 v 100 pVv 1 mA
s Measurement Accu racy * *+(% of reading + digits)  (Sampling rate SLOW, 5 1/2 digits, Auto zero ON)
1 year (23°C £ 5°C)
0.012+ 3

*1 Add 2 to the digits term for the MED sampling rate.
Add 2 to the digits term for a 4 1/2 digits display for the FAST sampling rate.
Add 3 to the digits term for a 4 1/2 digits display for the BURST mode.
Add offset voltage error (cable resistance + 200mQ) x TmA.

* Open-circuit voltage : 8.0V max
*Maximum allowable applied voltage
Terminal Maximum allowable applied voltage
Between Hi - LO 1000 Vpeak
Between LO- chassis 500 V

8.1.8 Ripple voltage measurement (RIPPLE V) (R6552T-R only)

» Effective frequency range (at -3 dB point)
1 Hzto 1 MHz

*Range, maximum display, resolution, and input impedance

Range maximum display resolution input impedance
30 mV 31.99 10 uv 1MQ +5%
300 mv 319.9 100 uv 200 pF or less
3000 mv 3199 1mv
*Measurement accuracy *1 (% of reading + digits) (3 1/2 digits, 1 year, 23°C + 5°C)
Sampling rate for alternating voltage: SLOW/MED
Frequency range Range
30 mv 300 mv 3000 mV
20 Hz to 45 Hz 0.7+45 0.7+8 0.7+7
45 Hz to 50 kHz 0.5+35 0.5+7 0.5+6
50 kHz to 100 kHz 0.6+35 0.6+7 0.6+6
100 kHz to 300 kHz 1435 1+7 1+6
300 kHz to 1 MHz 5+45 3+8 3+7

*1 Add one of the following values to the digits term for a 3 1/2 display for the FAST sampling rate (for 100Hz or higher):
For the 30 mV range, add 10.
For the 300mV or 3V range, add 2.
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8.1 Measurement AccuracyMeasurement Function

s Filter
Low-pass filter (LPF) and high-pass filter (HPF) can each be set to the following frequencies:
Filter Setting Frequency accuracy
(at -3 dB point)
OFF 1 2 3 4
LPF 1 MHz or higher 1 kHz 10 kHz 100 kHz 1 MHz +10%
HPF 1 Hz or lower 1 kHz 10 kHz 100 kHz

*Maximum allowable applied voltage

Terminal

Maximum allowable applied voltage

[Between Hl and LO terminals

200 Vpeak, 2000000 V-Hz

Between LO terminal and chassis 200V

* Sampling rate
Integral time and sampling time change depending upon sampling rate as shown below:

Sampling rate Integral time Sampling time
FAST 1PLC 10 ms
MED 100 ms 100 ms
SLOW 100 ms 1s

* Set sampling time to one period of a device under test voltage or longer.

8-10
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8.2 LONG-IT Measurement Error

8.2 LONG-IT Measurement Error

(1) Input waveform conditions
* A repetitive period of an input signal must coincide with the set LONG-IT integral time.
* Minimum pulse width of an input signal

DC voltage measurement: 2 ms or greater
DC current measurement: 100 LLs or greater

* A peak value of an input signal should not exceed full-scale of a measurement range.

(2) Accuracy
Accuracy = + (basic accuracy + periodic error)
* Basic accuracy

DC voltage measurement: DC voltage measurement accuracy for the FAST sampling
rate
DC current measurement: DC current measurement accuracy for the FAST sampling
rate

* Periodic error

LONG-IT integral time

« 7T — 3

-

Input signal

0 — .. 00
< >
™

T: LONG-IT integral time
Tw: a peak duration time of an input signal
D: Duty factor of an input pulse (Tw/T)

0.02
rdg error = o (% of rdg)

(3) Periodic error ( occurred due to a time lag between an input signal and an integral time)

When an input signal does not coincide with the set LONG-IT integral time, the following
error is added.

LONG-IT integral time At

T \—>

L

Input signal

< >
Tw
200% AUT
rdgerror= (% ofrdg)
D
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