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No. ESE0¢
Safety Summary

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

I the equipment is used in a manner not specified by Advantest, the protection provided by the equipment may
be impaired.

*  Warning Labels

Warning labels are applied to Advantest products in Jocations where specific dangers exist. Pay
careful attention to these labels during handling. Do not remove or tear these labels. If you have

any questions regarding warning labels, please ask your nearest Advantest dealer. Our address
and phone number are Hsted 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

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

¢ 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 voliage matches the voltage
requirements of the instrument.

= Be sure to plug the power cable into an electrical outlet which has a safety ground terminal.
Grounding will be defeated if vou use an extension cord which does not include a safety
ground terminal.

*  Be sure to use fuses rated for the voltage in question.

* Do not use this instrument with the case open.

Safety-1




Safety Summary

« Do not place objects on top of this product. Also, do net place flower pots or other containers
containing liquid such as chemicals near this product.

«  When the product has ventilation outlets, do not stick or drop metal or easily flammable ob-
jects into the ventilation outlets. ' '

= When vsing the product on a cart; fix it with belts to avoid its drop.

»  When connecting the product to peripheral equipment, turn the power off,

s Caution Symbois Used Within this Manual

Symbols indicating items requiring cantion 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 possibie damage to the product or instrument or relat-
ing to a restriction on operation.

¢ Safety Marks on the Product

The foliowing safety marks can be found on Advantest products.

: ATTENTION - Refer to manual.
: Protective ground (earth) terminal.

% :  DANGER - High voltage.

: CAUTION - Risk of electric shock.
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¢ HReplacing Parts with Limited Life

The following parts used in the instrument are main parts with limited life.
Replace the parts listed below after their expected hifespan has expired.

Safety Summary

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.

There is a possibility that each product uses different parts with Lmited life. For more informa-

tion, refer to Chapter 1.

Main Parts with Limited Life

Part name Life
Unit power supply 5 years
Fan motor 5 years
Electrolytic capacitor 5 years
LCD panel 6 years
LCD backlight 2.5 years
Floppy disk drive S years

¢ Precautions when Disposing of this Instrument

When disposing of harmfu! substances, be sure dispose of them properly with abiding by the

state-provided law.

Harmful substances: (1) PCB (polycarbon biphenyi)

(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:

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

An area free from vibrations

Direct sunfight

a

AN C (g);osive
wNNCE

TN TN N N N N T N

Vibration

Figure-1 Environmental Conditions

Instrument Placement.

Front - Keep at least 10 centimeters of space

between the rear panel and any other
T 1 : -1 - surface

Figure-2 Instrument Placement

"This instrument can be used safely under the following conditions:
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No. ECAO1

Table of Power Cable Options

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

Order power cable options by Model number.

. . Rating, color Model number
Plug configuration Standards and length (Option number)
JIS: Yapan 125Va7a Straight:  AG1402
Black
& Law on Electrical Appliances 2m (611) Angled:  A01412
2 UL: United States of America 125Vat7A Straight:  A01403
Black (Gption 95)
% CSA: Canada 2m (6 ) Angled:  A01413
3. CEE: Europe 250 Va6 A Straight:  A01404
DEMEKO: Denmark Gray {Option 96)
. NEMEKO: Norway 2m {6 f1) Angled:  A01414
VDE: Germany
KEMA:  The Netherlands
CEBEC: Belgium
OVE: Austria
FIMKO:  Finland
SEMEKQO: Sweden
SEV: Switzerland 250V at6 A Straight:  A01405
Gray {Option 97)
2m (6 ft) Angled:  A01415
SAA: Ausiralia, New Zealand [250V at6 A Straightt  A01406
Gray {Option 98)
% 2m (6 ft) Angled:  eeemeen-
BS: United Kingdom 250 Vaté A Straight:  A01407
Black {Option 99)
2m (61t Angled: A01417
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Preface

)

PREFACE

This manual covers operations of the R6551 and R6551EMC.
In this manual, the panel diagrams use the R6551.

All information contained in this manual that refers to the

R6551/R6551EMC or this equipment is common to each of the R6551 and

R6551EMC.

Preface*
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R6551

DIGITAL MULTIMETER

INSTRUCTION MANUAL

.1 Manual Overview

1.1

GENERAL INFORMATION

Manual Overview

This instruction manual consists of the following chapters:

1.

GENERAL INFORMATION

IDENTIFICATION OF EACH PART

SAMPLE KEY OPERATIONS

STARTING OPERATION

GPIB INTERFACE
{5.9 Sample Programs)

BCD QUTPUT (OPTO1)
(R6551 only)

SPECIFICATION, OPTIONS,
AND ACCESSORIES

CHECKING AND CALIBRATIGN

DESCRIPTION OF R6551/
R6551EMC OPERATION

Outlines this equipment for the user who
uses it for the first time.

Describes the function of each part of
the panels and how to use it,

Chapter 3 examples simple key operations
to help the user learn how to use this
eguipment.

Explains how to fully remote control
this eguipment using a personal or
system computer.

Describes option 01. Option 01 is
effective on R65571 only.

Helps the user to troubleshoot with this
equipment and make calibration.

Summarizes the operation of this
equipment.

Feb 19/92
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1.2 General

1.2 General

R6551/R6551EMC (=this eguipment) is a high-performance digital multimeter
which measures DC voltage, AC voltage (true root-mean—square (rms) value),
resistance (using two-wire and four-wire conductors), DC current, and AC
current (true rms value). This egquipment displays measured values in up
to 5 1/2 digits of 319999,

In addition to the above measuring functions, this equipment has the
functions of NULL operation to correct the off-set and measure relative
values, and SCALE operation to display the relative ratios. It also has
the external trigger function and a2 measurement end signal output
connector. This equipment sets the integration time selected depending on
the necessary measurement accuracy, and allows high-speed measurement
{resulting in 4 1/4 digits) for 100 times per second.

In R6551EMC, measurement with few generation of the radiation noise can be
done by reinforcing the shield of the front panel and the frame.

This equipment is provided with a digital interface for programmable
instrumentation called general-purpose interface bus (GPIB) as a standard
attachment.

The GPIB allows this equipment to set measurement parameters, output data,
and make up an automatic instrumentation system using a personal or system
computer .,

R6551 is provided with the OPT0} for BCD parallel data output as an option.

Features:

- Displays measured values in up to 5 1/2 digits of 319999 with 3ppm
resolution.

— Allows highly sensitive measurement to be done with DC voltage
resolution of 1uV and resistance resolution of M.

- Makes stable measurement through integral AD conversion for integration
time selection and setting. '

- Performs high-speed sampling for 100 times per second and displays it in
up to 4 1/2 digits.

— Measures resistance using a four-wire measuring system not affected by
the resistance of the measurement cable

- Measures AC voltage and current by a true rms value measuring method.

- Measures AC voltages within the wide frequency band range from 20Hz to
300kHZ.

1 -2 Feb 19/92



RE551
DIGITAL MULTIMETER
INSTRUCTION MANUGAL

1.2 General

Displays cutput data, units, and functions with clear green LEDs.
Optimizes a measuring range at high speed using a high-speed auto~ranée.
Provides the NULL function to correct the off-set promptly.

Provides the SCALE function to set and calculate 100% values promptly.

Optimized to be integrated into a full-remote automatic instrumentation
system using the GPIB interface provided as a standard attachment,

Has external trigger input and measurement end signal output terminals.
Provided with BCD parallel data output as an option. (R6551 only)

Has the setting storage function to store panel setting states in the
built-in non-volatile memory.

Can be calibrated by the program via the GPIB without opening the case,
and has the storage for calibration data protected by the dedicated switch,

Allows high-precision measurement using the high-precision reference
voltage and a thin film resistor.

Can be connected with a cable-lock type input cable (to the front panel)
to prevent danger.

Uses input terminals with screw-type binding posts for sensors and
general-purpose input lines on the rear panel, allowing one of the input
terminals on the front and rear panels to be set selectively by the panel
switch.

Even when DUT receives the effect easily from electromagnetic surroundings
environments to suppress the generation of the radiation noise small in
R6551EMC, steady measurement is possible.
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1.3 Before Using Equipment

1.3 Before Using Equipment
1.3.1 Checking Appearance and Accessories Supplied
Upon delivery check this equipment for external damage caused during
transportation. Then check the quantity and specification of each

accesgory supplied according to Table 1-1,

If any damage is found or if any accessory is missing, contact your
local ADVANTEST office or agent.

Note: _When ordering supplied accessory, specify its model or stock No.

Table 1 ~ T List of Accessories Supplied

Accessory name Model Stock No. ! Qty Remarks
Power cable - AD1402 - 1 | Two-pin adapter
provided
Input cable AD1001 - i Case provided
Power fuses S8low-blow fuse 0.16A | DFT-AARI6A 2* | For 100/120VAC
{EAWK 0.16A)
Slow~-blow fuse 0.063A | DFT-ARROG3A ¥For 220/240VAC
(EAWK 0.0633)
Protective fuse Normal pre-arcing DFN-BRA3RI5A 2
fuse 3,157
(TMF51NR3, 154)
Instruction manual - JR6551 1 Japanese
version
- ER6551 Engligh version

*: One of two power fuses is stored in the fuse holder of the power
connector.,

1.3.2 Precautions

{1} When using this eguipment with a commercial power supply, be sure to
use the attached power cable. The power supply must provide 90V to
110V {(or 103V to 132V, 198V to 242V, or 207V to 250V depending on the
country)} and line freguency of 48Hz to 66Hz.

{2) Be sure to check that the POWER switch of this equipment is off before

connecting the power cable to it or incorporating an accessory unit
into it.
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1.3 Before Using Equipment

(3)

(4)

(5}

Warming Up this Equipment

Warm up this equipment for an hour or more before starting measurement
to ensure the specified measurement accuracy.

Ambient Operating Environment

Operate this equipment at an ambient temperature between 0 and 500C
and humidity of 85% RH or less. Use this equipment in a
well-ventilated place not exposed to direct sunlight. Be careful in
handling this equipment so as not to give it any severe vibration or
mechanical shock.

Notes on Storage
When this equipment will not be used for a long period of time, put it
in a corrugated cardboard box after wrapping it in vinyl, for example,

and store it in a dry place away from directo sunlight. When storing
this equipment, keep the ambient temperature within the -25 to +700C,
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1.4 Notes On Use of Power Cable

1.4 Notes On Use of Power Cable

Before using this equipment on commercial power, be sure to ground this
equipment to prevent electric shock. Connect the concave end of the
attached power cable (A01402) to the AC LINE connector. The power cable
has a three-prong plug whose round prong is to be grounded.

When using a two-prong adapter to plug the power cable to a receptacle,
connect the ground lead of the adapter to ground. The attached adapter
AD9034 (RKPR-18) conforms to the Electric Appliance Regulations. As shown
in Figure 1-1, prongs A and B of A09034 are different in width, so make
sure which is which when plugging this adapter into a receptacle. Note
that if the ground lead touches an AC line such as a power-supply
terminal, this equipment may be damaged. Pay special attention when the
ground lead comes close to other plugs.

Adapter ({KPR-18). -
Electrodes A and B '

Ground pron
are different in width. P g

Power cable AQ1402

Ground lead (Watch for
short-circuiting.)

Figure 1 - 1 Power Cable Plug and Adapter
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1.5 Input Cable Structure

1.5 Input Cable Structure

Use the attached A01001 as the input cable for this eguipment. Connect
the red clip to the INPUT terminal HI and the black one to the LO.

NOTE

Do not cut the red line carelessly because it is a shielding wire.

= Q'/"'W

4 Black Black clip
Junction
{,
[:}3 t?‘}j 9{:] Red clip
. r A Black clip
I e ]

Figure 1 - 2 Input Cable Structure
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1.6 Fuses

1.6 Fuses

This equipment has a power fuse and a protective fuse near the current
measurement input terminal, which protects internal circuits., Before
replacing the power fuse, turn the POWER switch off and remove the power
cable., When replacing it, be sure to use only the fuse having the same
specification as the replaced one according to Table 1-~2,

When replacing a fuse, be sure to use the same type with the same rating

to prevent fire.

NOTE

Table 1 - 2 Specifications of Fuses

fuse 3.15A
(TMF51NR3. 153)

Fuse Type Power fuses Remarks’
Power fuses Slow-blow fuse 0.16A DFT-AAR16A For VAC 100/120
{EAWKO.164)
Slow-blow fuse 0.063A | DFI-AARO63A | For VAC 220/240
(EAWKO.063A) '
Protective fuse | Normal pre~arcing DFN-AA3R15A

Note: When checking each fuse, inspect it visually and measure the

resistance.

exceed 150.

1 - g*

The resistance of a non-defective fuse must not
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2.1 Front Panel

2., IDENTIFICATION OF EACE PART
2.1 Front Panel

{1) Display Block

(D sampling Indicator

Indicates that this equipment is executing measurement through AD
conversion.

(2 REMOTE Indicator
Indicates that this eguipment is operating under remote control.
C) MA (My Address) Indicator

Indicates reception of MILA {My listen Address) or MTA (My Talk
Address).

(® Dpigital Display

Displays measured values in up to 5 1/2 or 4 1/2 digits, up to %3719999.
The polarity is displayed only when the measured value is negative,

® Unit Display
Indicates the unit specified by the indicator "e".

{2). Key Switches

6 POWER Switch
Turning this switch on by pressing it in causes all circuits to be
powered, Turning the switch off by pressing it again causes the power
to be cut off.

() Measuring Function Selector Keys

The LED in the key pressed to select the corresponding function
lights. "The measuring range which has been set is held.

Y g

[Eé] : Selects the DC voltage measuring function.

Vv AL

[(eS} : Selects the AC voltage measuring function (to obtain true rms
values).

2w

CEEQ : Selects the two-wire resistance measuring function.
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2.1 Pront Panel

[ el

=2

A RC

==

Selects the four-wire resistance measuring function.

Selects the DC current measuring function.

"

A AL

=3

Selects AC current measuring function (to obtain true rms
values).

AUTO/A ZERD Key
-~ Selects either AUTO or manual ranges. (LED lit: AUTO}

~ BAllows Auto Zero on or off to be set in the shift mode.
ur DOWN
- To turn Auto Zero on or off, press (_.J or [__} in the shift mode

and then press again.
- Moves changeable digits in calibration and GPIB setting.
Range DOWN/4DGT Key

~ If this key is pressed when the auto range has been selected, the
key shifts the range down by one range into the manual range.

- If this key is pressed when the manual range has been selected, the
key shifts the range down by one range.

~ If this key is pressed in the shift mode, it causes display in up to
4 1/2 digits,

- Changes 50 or 60Hz, GPIB header setting, or address pointed by

blinking when [__] or [__) has been pressed in the shift mode.

LINE ¥ GP-IR
— »

- Pressing this key in the shift mode causes }{}! Eij(Auto iero

I |y
ON) to change to KL Oy (Auto Zero QFF).
- Changes the numeric value in calibration.

SHIFT
* When [__} is pressed lastly in the shift mode, the contents of

changed settings are established.
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2.1 Front Panel

0 Range UP/5DGT Key

If this key is pressed when the auto range has been selected, the
key shifts the range up by one range into the manual range.

If this key is pressed when the manual range has been selected, the
key shifts the range up by one range.

If this key is pressed in the shift mode, it causes display in up to
5 1/2 digits,

Changes 50 or 60Hz, GPIB header setting, or address pointed by

blinking when Lg;:hrcr [_.) has been pressed in the shift mode.
E

GP«IB

Changes the numeric value indicated by blinking in calibration.
SHIFT

When [::] is pressed lastly in the shift mode, the contents of

changed settings are established.

@) HOLD/CLEAR Rey

*

Sets and cancels the sampling hold state. (LED lit: Hold state)
Sets the mode to clear the contents of set conditions to initial

values when {Egﬂgis pressed in the shift mode.
CLEA
SHIFT

When E::] is pressed lastly in the shift mode, the contents of
changed settings are established.

§2 TRIG/GP-IB Key

- Instructs this equipment to start measurement in the HOLD state.

- Sets the mode to turn the GPIB header on or off and set the address

when ¢%73e is pressed in the shift mode., (To change header on/off
and address settings, use the UP or DOWN key.)

SHIFT

* When (__] is pressed lastly in the shift mode, the contents of

changed settings are established.
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(3 RATE/LINE Key

- Sets the sampling rate. The sampling rate changes as follows in
turn every time this key is pressed:

—» SLOW —* MID —> FAST T

At the sampling rate of FAST, the maximum number of displayed digits
is 4 1/2.

Example:DCV function

Set rate | Sampling rate (Auto Zero ON)

FaAST 50 times/s (4 1/2 digits)
MID 10 times/s (5 1/2 or 4 1/2 digits)
SLOW 3 times/s (5 1/2 or 4 1/2 digits)

~ Set the mode to select a line frequency of 50Hz or 60Hz when pressed
in the shift mode., (See (1) in Section 4.1 for the setting method.}
(When the sampling rate is set to MID, be sure to set the frequency
tc the line frequency in use for efficient integration.)

{9 sro Key
Issues the SRQ signal onto the GPIB even under remote control when

SkRa

[C ] is pressed.
@5 SHIFT/LOCAL Key

In the SHIFT mode

e Sets the SHIFT mode, displaying

— — — —— — L — .

-~ When E;;}R is pressed, the mode to set CLEAR (initial values of set
conditions) is established.
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~ When E;;;, is pressed, the mode to set the GPIB code format header
ON/OFF, Addressable~Only, and Address is established.

Code format: 105 digits
{] indicates command group 0.
i _ indicates command group 1.
E? indicates command group 2.

~ When LQ;QJF is pressed, the mode to set a line frequency is
established.
SHIFT
When [__] is pressed again, this equipment returns to the mode for
measurement in the set conditions.

- The key [::3 turns Auto Zero on or off. To change the setting of
A ZERD
or DOWN

Auto Zero on or off, press [__1 or (] .

- Keys E::] and E::]

TTET tsr cause display in up to 4 1/2 and 5 1/2 digits
to be set respectively.

NOTE

1. The following six switches are workable in the shift mode:

G G & B ORGD

A GP-18B LINE ¥

2. The measuring function and unit displayed in the shift mode are the
same as those that have been set.

e In the REMOTE control mode:

- Interrupts remote control to allow entering from the panel when
(7] is pressed.

LotaL

When this equipment regains local control in the mode which is not
displayed by the DSO command, the display ON mode is established.
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NULL Key

Resets the currently displayed value to 0 for relative display.
NULE
Pressing this key again cancels the [c2] setting.

ROTE

NULL .
When using =21 , press it for one second or more. The moment after this
key is pressed, the preceding status appears in the display. When it is
pressed for one second or more, however, the status changes

) _ 1 i \
toTIL. Olor L N1, which is displayed for about a second to
indicate that the NULL key entry has been recognized.

To prevent malfunction, this key does not work if it is only hit
momentarily.

@7 SCALE Rey

Corrects zero to full-scale values to 0§ to 100% values.

Calculates and outputs the ratio of each measured value (M 1y) to the

s i i .

value (M SCALE) measured in SCALE setting as 100%

Allows SCALE operation to be executed based on NULL operation.
" SCALE

Pressing [c=] again cancels the SCALE setting.

SCALE E"’
when [£3] is pressed, _jl_ appears in the display. If it is pressed
for one second or more, the LED in the key goes on or off while
i R M R N
. [lor L DI I appears, indicating scale setting or canceling
the setting, respectively.

{3) Input Terminal Block
i

INPUT Terminal

Input terminal for measuring DC and AC voltages and two/four-wire
resistance neasurement

Connect the HI (red clip) side, of the input cable to this terminal.
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INPUT Terminal | Lg

Input terminal for all measuring functions. Connect the LO (black
clip) side of the input cable to this terminal.

4WQ HI (9 SENSE HI) Terminal
Input HI terminal for four—wire resistance measurement.

When using the cable for four-wire resistance measurement (A01006),
connect its HI {red c¢lip) side to this terminal.

(2) 4WR LO (Q SENSE LO) Terminal
Input LO terminal for four-wire resistance measurement.

When using the cable for four-wire resistance measurement (AQ1006),
connect its LO side (blue ¢lip) to this terminal.

@ A HI (INPUT HI) Terminal
Input terminal for DC and AC current measurement.
Connect the HI side having a red clip of the input cable to this

terminal., (Connect the LO {black ¢lip) side to the input LO terminal
19 .) '

(Red)

i Mo INPUT N .
il Hi measuring
current

(Biack) (Black)

Figure 2 - 1 1Input cable connection for measuring four-wire resistance
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@3) FRONT/REAR Selector Switch
Pushbutton switch to select input terminals on the front or rear panel.

-~ When the switch is depressed as ".m", input terminals on the rear
side are selected. At this time, DC and AC voltage measurement and
two~and four-wire resistance measurement are possible from the rear
side.

~ When the switch is projecting as "IL", input terminals on the front
side are selected.

NOTE

1. FRONT/REAR selection cannot be remote-controlled.

2. Never operate the FRONT/REAR selector switch with any input terminal
applied with high voltage.
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2.2 Rear Panel

INPUT Terminal | HI

Input terminal for DC and AC voltage measurement and two- and
four~wire resistance measurement.

Connect the HI (red clip) side of the input cable to this terminal.

¢S) INPUT Terminal | L0

Input LO terminal for DC and AC voltage measurement and two- and
four~wire resistance measurement.

Connect the LO (black clip) side of the input cable to this terminal.
4WQ HI (Q SENSE HI) Terminal
Input HI terminal for four-wire resistance measurement.

When using the cable for four-wire resistance measurement (A010086),
connect its HI {red clip) side to this terminal.

G7) 4wQ LO (@ SENSE LO) Terminal
Input LO terminal for four-wire resistance measurenent.

When using the cable for four-~wire resistance measurement {A01006},
connect its LO side (blue c¢lip) to this terminal.

TRIGGER Connector

This connector is used to give a measurement start instruction in the
HOLD state.

External start signal (TTL level negative pulse)

—1%;“"+3.2V to 5.25V or open

- OV to +0.5V or connected to GND

“— S5us or more
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@9 COMPLETE Connector

This connector is used to output the strobe signal to terminate ocutput
of measurement data or processing data.

Complete signal (TTL level negative pulse)

"I-—J— +2.7V to 5,25V
== OV to +0.5V
'QLJG" About 5us

- 60 GPIB Connector

This 24-pin piggyback connector is used for the bus cable complying
with the IEEE~488 standard.

* The GPIB allows this equipment to be incorporated into an automatic

instrumentation system which can set the measuring functions and
parameters of this equipment and read measurement data via the GPIB,

@) Power Connector
AC power supply connector.

Connect the attached power cable (A01402) to this connector.

6} Fuse Holder

Houses a 0.16A (for 100/120VAC) or 0.063A (for 220/240VAC) slow-blow
fuse and a spare fuse. (See Section 1.6 for details about fuses.)

Spare fuse
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83 cAL Switch

When this calibration switch is pressed, this equipment enters the
calibration mode and the display starts flashing.

When it is pressed again, this equipment returns to the normal
measurement mode from the calibration mode.

2 - 11 Jun 15/92
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SAMPLE KEY OPERATIONS

This section provides four examples of setting on the panel for the user
who uses this equipment for the first time to help him/her learn how to

use this equipment quickly. Try to operate keys and switches according to
each operating procedure.

Example 3~1: Set the number of digits to be displayed to 4 1/2.

Operating procedure: . Display
SHIFT
@ [T} : Causes a series of "_" to appear on
the digital display.

@ (2] : Selects display of values in
e 4 1/2 digits and returns to the
previous measurement mode.

-~— To cancel the setting halfway the procedure ——-
SEIFT

after (1) : Press [__] again.

NOTE

Sampling rates and digit ranges to be set:

4 1/2 digits| 5 1/2 digits
FAST¥* o ' X
MID o o
SLOwW o e}

* Even though display in 5 1/2 digits is specified at the FAST rate,
display in 4 1/2 digits is set., When the sampling rate is changed
to either MID or SLOW from this state, display in 5 1/2 digits is
set,

When the rate is changed to either MID or SLOW after display in
4 t/2 digits is set at the FAST rate, the setting of display in
4 1/2 digits remains the same.
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Example 3~2: Set the contents of settings to their initial values.

Operating procedure: Display
SHIFYT
@ press (L1 .
Causes a series of *_" to appear on the
digital display.

e e o o -]

{=2]

@ Press mrae o) o
Causes "Clear" to appear on the digital L LTIl i
display.

SHIFT
® Press[" .
Initializes the contents of settings.
- Function : VDC
- Range r  AUTO
~ Rate + SLOW
- Null : OQOFF
- Number of
displayed digits: 5 1/2 digits
- Sampling : PFree run
- Auto Zero : ON
- Delimiter mode : DLO
- SRQ mode s 81
- Talker format : Header ON

--= To cancel the setting halfway through the procedure ——-
SHIFT

after (I): Press ] asgain.

After C) : Press EffiT again after pressing E;;QB E::]F, or 1.

r
LINE A ZERO

NOTE

The above procedure does not initialize the GPIB address, command group,
and the set line fregquency.
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Example 3-3: Set the GP-IB header to ON and the address to 21.

Operating procedure:

SHIFT

(1) Press{_ ) .

Causes a series of "_" to appear on the
digital display.
@ Press[;;:;m.
Displays the currently set parameters.
Set parameters:
Mode operating with command group 0
Header: OFF
Addressable
Address: 05
ue up
@ Press(_ 1 [7].

Changes the digit at the flashing

]

H

]

point to C-

AUTO

@ Press (3] .

Shifts the flashing position to the
right.

DOWN DOWN DOWN BPOWN

@ press_ ) (1 ] C3.

Changes the digit at the flashing point

R DY I
i S N

AUTE AUTO

@ Press{es] [==}

" Shifts the flashing position to the
digit of 104,

up DOWN
(@D pPress [ Jor ).
Changes T to ;‘,; (header ON).

SHIFT

Press C:I .

Turns the header on, sets the address to
21, and returns to the preceding
neasurement mode.

* To gpecify the only mode, change ,;-i at the digit of 103 to

([ : Only mode)

3 -3

Display
il il T
o T oY
T
Flashing
il il T
u_n b
T
Flashing
il il 0 0C
Uy _n c9
T
Flashing
it il 1 '
N c |
i
Flashing
il it -
u_r c |
1
Flashing
i1y 1
LI N I . '
T
Flashing
Q.
Mar 19/%0
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--- To cancel the setting halfway through the procedure —--
SHIFT

After @: Press [T again.

Between (2) and (7): Press after {1 .

LINE F

Example 3~4: Set a line frequency.

Operating procedure: ' Display
SHIFT

@ Press [ _J .

Causes a series of "_" to appear on the —_— o we e mm e
digital display.

(@) Press Lin;ajr., VL i T
Causes the current setting of a line Lo g u
frequency to appear on the digital
display. .

Flashing .
v L i
DOWN

(® PressrT or . L r .j =

Changes the flashing points to = . ' I
. Flashing

SHIFT

(@ Press(C] .

Sets the entered line freguency.

~=w To gancel the setting halfway through the procedure —-—

SHIFT

After @ or @: Press [’:3 again.
SHIFT

After @: Return the set wvalue and press C:] s Or press and
press SHIFT again.
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4, STARTING OPERATION
4,1 Setting Up Equipment
(1) Setting a Line Fregquency

Be sure to set the line frequency of this equipment to the line
frequency to be used as follows:

Operating procedure:

C) Connect the power cable to this eguipment and turn the POWER switch on.
SHIFY
(@ Press [__] and thentgggjr. The display block displays the current
setting as shown in Figure 4-1. This example indicates that the line
frequency is set to 50Hz,
BOWNE uUP
(® when [__) or [[_] is pressed, the display changes from LF50 to LF60
and the line frequency is set to 6CHz from 50Hz.
SHIFT
‘(@ When (7] is pressed again, this equipment enters the measurement mode.

RMT  MA

[ATETETT] RE6SSIEMC DIGITAL MULTIMETER
POWER

e ON

FUNCTION
VEC VAL 28n EWw o ADC A ACINULL SCALE

EGllel=i=]=l=l=] (2] e W,%,

AUTD COwn  UP MOLD TRIG RATE SRO SHIFY To0v T

== =
o ) I =]
A ZERC &DST\ SOGT CLEAR GP-IB LIND \ LOCAl \ s

- N
© |

(:) (:) Front panel

: R655T1EMC

L S

Figure 4 - 1 Line Frequency Setting
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{2) Turning the Power on and Initialization

When the POWER switch is turned on, the display presents

.

s -

for about 0.4 seccond. Then the following

messages appear in succession:

Message No.

1 (example}

{for about one second):
Indicates the type number of this equipment.

b

e o

5 S

Message No,

2 (for abo

ut one second):
Indicates that the line frequency in use is

i P R 50Hz or 60Hz. The line frequency of this
Lo 53 LJ equipment must be set to this value.
or
i ool
l_ ) U LJ

Message No. 3 {(example) (for about one second):

Indicates the address, command group, and

!

!
"

.__
i
-

-

header setting of the GPIB of this equipment.

Message No.

4 (for about one second):

Indicates the program revision number of

oot

internal software of this equipment. This
example shows revision 1.00,

Initialization of parameters

Set parameters of this equipment are retained by the built~in battery

even though the power is turned off.

SKLIrY

When the keys Eﬁ', tJ, . and

are operated continuously, this eguipment initializes all the
settings except the GPIB address, command group, and line frequency.

Feb 19/92
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{3)

Messages

This equipment displays the following messages in response to, for
example, erroneous entering during operation.

Over Range Message

The full scale covered by this equipment is 319999, excluding 100V
range for DC voltage measurement, 700V range for AC voltage
measurement, and 3A range for AC/DC current measurement. If input
exceeding the full scale is applied to this equipment in the manual
range setting, the following display appears to indicate excessive
input:

0L or |- 0L

Indicates overload (>319999) or Indicates overload (<-319%99)

If the above message appears, raise the measurement range. This
message may appear when the input terminal is released in range change
Or resistance measurement.

4 - 3 Feb 19/92
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@ Error Messages

Error code Explanation
- Brror in the Ext Cal mode
r’ I - Calibration data falling out of
Cr P { the specified range
- This message is displayed for
about one second.
r “I - Error set via GPIB
[ . = - This message is displayed for
about one second.
i...' " - Hardware fault
L rr (N}
r “t 1 - Frror in ROM (checksum error)
Coror Ju
- oo RAM read/write error
t O I R A
E _ _ i i1 |- Calibration data error in backup RAM
U B i (checksum error)

* If Brr6, Err30, Err40, or ErrCA occurs, contact ycur local ADVANTEST
office or agent.
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4.2 NULL Operation

NULL operation is the digital offset function to subtract a predetermined
value from a measured vailue. This operation is executed for relative
voltage or current measurement from a certain value or correction of the
resistance of a lead wire in resistance measurement.

NULL
For a null constant, the first measured value after [£3] is pressed is set
as an offset constant. When the value is 0.02mv, for example, 0000.00mV
appears on the display. The subseguent measured values are displayed
after being subtracted by 0.02mV each.

The overload message in NULL operation is displayed not only in the resuit
of measurement but also when the operation results in overrange. Note
that while the auto range is used, the optimum range is selected depending
on the result of measurement (data before NULL operation).

I INI R
HououoldCoav

KULL

&)

)

1

il F] il
[ O L N 1)

L
=
=

NULL
When using [§§], be sure to press the key for one second or more. To
prevent malfunction, this key does not work when pressed only momentarily.

When NULL key operation ends, the eguipment displays j7 L_ i 1lor

. Lo .
1 L_ 0 %. I y and turns.the NULL lamp on (or off)
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4.3 SCALE Operation

SCALE operation is the function to obtain the percentage between certain
set values (Mgearg) and (Myyn).

SCALE
For the scale set value, the first measured value after [Eg] is pressed

is set as the 100% value.

When the value measured after scaling is 2700.008, for example, 100.000 is
displayed. Subseguently, the measured value to 2700.00 is displayed in

percentage.
R=MIN/MSCALE x 100%
R : Displayed value e X} Q
My ¢ Measure value HE } LI L l] I

M : Scale set value
SCALE SCALE

-
-
c
—

SCALE
When using (&2} , be sure to press the key for one second or more. To
prevent malfunction, this key does not work when pressed only momentarily.

The LED of the unit of a set value under scaling lights.

4 - & Mar 19/9¢0
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4.4 Selection of Measuring Functions
(1) Selecting an Ordinary Measuring Function

The following keys select their respective measuring functions:

FUNCTION

|

L- Selects ac current measurement.

"Selects dc current measurement.

Selects four-wire resistance measurement.
Selects two-wire resistance measurement.

Selects ac voltage measurement.

Selects dc voltage measurement.

{2) Inhibiting Unnecessary Measuring Functions

While a measuring function is selected by entering the corresponding
key, this inhibition disables the other keys to be entered even though
they are pressed. The following procedure selects the required
measuring function using this inhibition:
SRIFT
(D Press the power switch with [__] depressed,

then this eguipment displays SELection to enter IS E L
the measuring function selection mode.

@ The function specified by the key whose LED is lit is available.
Press one of the measuring function selection keyvs to select the
function that you want to execute, then the LED in the pressed key
goes on. When the key is pressed again, the LED goes out.
SHIFT
(3 when (C7] is pressed again, this equipment enter the normal operation
mode, allowing only the function selected in @ to be changed.

NOTE

If six LEDs indicating' measuring functions are all turned off in @  this
equipment will not enter the normal operation mode ewven though
SHIFT

(T} is pressed.
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R6551
DIGITAL MULTIMETER
INSTRUCTION MANUAL

4.4 Selection of Measuring Functions

(:) To cancel the inhibition to enable every measuring function to be
selected, turn all the LEDs on or execute initialization (by pressing

SHIFT SRIFT

CO [y @aC)-

CLEAR

Note that the initialization of parameters causes all the setting
except the GPIB address, command group, and the line frequency to be
initialized.
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R6551.
DIGITAL MULTIMETER
INSTRUCTION MANUAL

5.1 Introduction

5.1

GPIB INTERFACE

Introduction

The general-purpose interface bus (GPIB) is the interface connection this
equipment to the measuring bus complying with the IEEE~488 standard.

This eguipment is provided with the GPIB interface as a standard
attachement., It allows this equipment to make up a GPIB integrated
instrumentation system together with a personal computer.

The system will perform measurement automatically and process data
easily. Since the GPIB allows remote programs to ceontrol most setting

items of the panel switches of this equipment, it can meet wide ranges of
applications.
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.2

Specifications
Governing specification : IEEE standard 488-1978
Available code ¢+ ASCII code

Connector pin assignment:

Signal name Pin. 24-pin GPIB connector ii?' Signal name
6ND LOGIC | 24 N L 12 | sHipL
GND (ATN) 23 /@\ 11 ATN
6ND (SRO) 22 10 | sRa
GND (IFC) 21 . o lwwz_// 9 | 1rC
END (NDAC) | 20 % % 8 | NDAC
GND (NRFD) 19 ;Zé-: ;g T | NRFD
GND (DAV) 18 ng— % 6 | pav
REN 17 % =l 5 | BoI
BIO 8 16 % :g; ¢ | pIo 4
BIO 7 15 | @\ 3 | pio3
BID 6 14 / \ \ 2 | o2
BIO 5 13 ~ \@/ . 1 | piot

Figure 5 ~ 1 GPIB Connector Pin Assignment

Logical level: Logic 0 (high state); +2.4V or more

Logic 1 (low level) ; +0.4V or less
Termination of signal conductors:

Sixteen bus lines are terminated as follows:

+5V

Driver 3k

GPIB bus lines
]
Receiver 6.2kf2

5 _ > Feb 19/92
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Driver

Recejver

TS

Tristate system

Low~state output voltage ; +0.4V or less, 48mA
High-state output voltage; +2.4V or more, -5.2mA
Low state at +0.6V or less

High state at +2.0V or more

Bus cable length:

Addressing

The length of each bus cable must not exceed: (the number
of devices connected to the bus) x 2m. The total length
of all bus cables must be less than 20m.

GPIB address assignement on the front panel allows 31
different talker and listener addresses to be selected.

Interface function:

See Table 5-~1.

Table 5 - 1 Interface Functions

Code Description

SH1 Source handshake function

AH beceptor handshake function

15 Basic talker Ffunction, Talk-only mode, Serial
poll function, Listener-specified talker cancel
function

L4 Basic listener function, Talker-specified listener
cancel function

SR1 Service request function

RL1 Remote/local control select function

PPQ No parallel poll function

DCY Device clear function (SDC and DCL commands are
available.)

DT1 Device trigger function (GET command is
available.}

Cco No controller function

E2 Tristate output

5 - 3 : Mar 19/90




R6551
DIGITAL MULTIMETER
INSTRUCTION MANUAL

5.3 Interconnecting GPIB System Components

5.3 Interconnecting GPIB System Components

The GPIB system consists of two or more components. Connect the
components, paying attention to the following points:

{1) Check the states (preparatory settings) and operations of the system
components according to the operation manuals of this egquipment,
controller, and peripheral devices,

{2) Minimize the length of the cable connecting the device and the bus
cables connecting the controller and other components. The total
cable length must not exceed 20m. ADVANTEST is ready to supply the

following bus cables:

Table 5 - 2 Standard Bus Cables

Length Kame
0.5m | 408JE-1P5
1m 408JE~-101
2m 408JE-102
4m 408JE-104

{3} The bus cable connector is a piggyback type, and allow two bus cable
connectors to be connected in parailel, on top of each other. Do not

use three or more piled connectors together.
Fasten connectorsg securely with connector screws.

{4) Check power reguirements, grounding conditions, and, if required,
setting conditions of the system components. Then, turn on these

components. All the components connected to the bus must be powered;
otherwise, the entire system operation is not guaranteed.
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5.4 Address Setting and Header ON/OFF Selection

Keys on the front panel allow GPIB talker and listener addresses to be set
and the header ON or OFF to be selected. Any of 31 different addresses in
Table 5-3 can be set using the corresponding decimal code from the panel.
The header ON/OFF can be selected via the external controller.

Table 5 - 3 Address Codes

Address
Lowest two ASCIT code
digits -
{(Decimal code)iiStenf'Talker
0 §P g
1 ! A
2 * B
3 4 C
4 $ i}
5 ¥ E
6 % F
7 ’ &
8 ( k
g ) 1
10 x J
11 + K
12 , L
13 - i
14 . N
15 / 1
16 0 P
Y 1 ]
18 2 R
19 3 S
20 4 T
21 5 I
22 6 )
23 7 W
24 8 1
25 9 ¥
26 : Z
27 ; S
28 < AN
29 = ]
30 > ~
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5.4 Address Setting and Header ON/OFF Selection

SHIFT

C) Press E::] and g;;%n. Then the initial setting appears as below, and
the address setting digits of 101 flash.

e,
L

E~-Tl’1ese digits specify the address.

weeeenThig digit sets or resets the talk-only mode,
A: Addressable

o: Talk-only mode

wonew-This digit turns the header on or off.
H: Beader on
_: Header off (Underbar)

woreeemee-This digit specifies a command group.
0: Command group 0 {Original commands of ADVANTEST)
1: Command group 1 {(Commands referenced to 8840A
by John Fluke}
2: Command group 2 (Commands referenced to 3478A
by HP}
{See figure 5~7.)

AUTO

(2 pressing ["7) changes the flashing digit.

DOWN up

when [__] or [__] are pressed, the setting of the current digit
changes. To set the address, use the lowest two digits.

~ Setting the address to 31 or mere results in an error.
- The talk-only mode allows data to be output directly to listeners
such as the printer without the controller. In this case, set the

iistener into the only mode and suppress the controller from
operating concurrently.
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5.5 Talker Specification

5.5 Talker Specification

5.5.1 Data Format

QOO0 00000O0 EXOLR LF
PR PR

H: Header (three-character ASCII code)

D: Mantissa part (polarity + decimal point + 4 to 6 digit number)
E: Exponent part (E + polarity + ! digit number)

L: Delimiter

(1) Header Types
QOO

Lw Sub-header
Main header

NOTE

When the header is off, it is not displayed.

(:) Main Header

DV: DC voltage measurement
AV: AC voltage measurement
pPI: DC current measurement
Al: AC current measurement
R : Two-wire/four-wire resistance measurement

p—

(:) Sub-header

0: Overscale data
N: Null operation
8: Scaling operation
: Data other than above

5 - 7 Mar 19/90
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5.5 Talker Specification

{2)

Mantissa and Exponent Parts

The mantissa part of measured data has a variable length of eight,
seven, or six bytes selectively when the data is displayed in 5 1/2,

4 1/2, or 3 1/2 digits including the polarity and decimal point. The
mantissa part is displayed with the decimal point placed at the same
position in the same number of digits as displayed on this eguipment,
For the data polarity, .. is output when the NULL function is off in AC
voltage or current measurement, otherwise, either + or - is cutput.

The exponent part of measured data consists of three bytes, which is
determined by the current measuring function and range so that all

items of measured data are represented in basic unit (V, A, or Q).

Table 5~4 shows data in mantissa and exponent parts in each
measurement conditions in 1/2 digit display.
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5,5 Talker Specification

Table 5 — 4 Data in Mantissa and Exponent Parts (in 5 1/2-digit Display)

Function Range [Mantissa part ; Exponent part
DC voltage 300mv +ddd.ddd E - 3
3000mv +dddd.dd E -3
30 v +dd.dddd E+ 0
300 v +ddd.ddd E+ Q0
1000 V zdddd.da E+ C
AC voltage 300mv ddd.dadd E -3
3000mv dddd.dd E~3
30 v dd.dddd E+ 0
300 v ddd.ddd E+ 0
700 v dddd.dd E+ 0
DC current 300ma tddd.ddd E-3
3000mA +dddd.dd E -3
AC current 300ma ddd.dad E -3
3000mA dddd.dd E -3
Two-wire/four-wire 300 @ +ddd.ddd E + O
resistance 3000 @ | +dddd.ad E + 0
30kQ tdd.dddd £+ 3
300ka +ddd.ddd E+ 3
3000kQ +dddd.dd E + 3
30M8 tdd.dddd E + 6
300M0 +ddd.dd E+ 6
Overscale or computation error £9999,99 E+ 9

d: Digit between 0 to 9

Note: Data in the mantissa part is data during measurement in 5 1/2
digits. The lowest one digit is not output during measurement

The lowest two digits are not output during

measurement in 3 1/2 digits.

in 4 1/2 digits.
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5.5 Talker Specification

(3)

Delimiter

A delimiter is output to indicate the end of a single data item.

Any one of the following three different delimiters can be selected
using program codes. The delimiter in (:) is set by initialization.

Two-byte data of CR (15g) and LF (12g). When LF is output,

single line message EQI is also output.

One-byte data of LF

EOI which is output together with the last byte of data
Output Format

The output format is given below:

Measured/ Measured/
computed CR LF | computed CR LF
data data

EQI EOI

Binary Output Format

The GPIB command H2 enables binary output.

Binary data format {in three bytes):

1 byte 2 byte 3 byte

x 0 00dddd {dddddddd {dddddddd

EQI
*; Sign (0: +, 1: =~}
0 =0
d: Data (0 or 1)

a

NOTE

In H2 setting with display off, the delimiter is only EOI, and BCD

parallel output is not executed.

5« 10
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5.6 Listener Specification

5.6 Listener Specification

This equipment allows the external controller to set the measuring
conditions. Table 5~5 lists program codes {in command group 0}.

To detect a delimiter, use "LP" (12s) or "EOI".

Table 5 -~ 5 Program Codes (1 of 3)

Item Code Function i:iiial
Measuring | Fi DC voltage measurement o)
function ¥2 AC voltage measurement

F3 Two~wire resistance measurement
F4 Four-wire resistance measurement
F5 DC current measurement
Fé6 AC current measurement
pe AC Resistance De Ac
voltage i voltage current | current
Measuring | RO AUTO AUTO AUTO AUTO AUTO O
range R3 300mv | 300mvV | 3008
R4 3000mv | 3000mv | 30000
R5 3ov 30V 30kQ
Ré 300V 300V 300k 300ma 300mA
R7 1000V 700V 3000kQ 3000mA 3000ma
R8 30MG
R9 300M
RX Changes measuring range from auto range to
manual range.
Sampling MO Free run o
mode M1 Hold
Trigger E Measurement start instruction {having the
function equivalent to the TRIG switch on the
panel) Equivalent to the GET command
Sampling PR1 FAST
rate PR2 MID
PR3 SLOW o

5 - 11
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5.6 Listener Specification

Table 5 = 5 Program Codes {2 of 3)

. Initial
Item Code Function value
Number of | RE3 Display in 3 1/2 digits
displayed | ooy Display in 4 1/2 digits
digits RES Display in 5 1/2 digits o
NULL NLO OFF o
NL1 ON
Scaling 3C6 QFF o
8C1 ON
Filter FLO Turns the filter on .at ACV FAST. o]
(Measuring freguency range: 300Hz to 300kHz)
FL1 Turns the filter off at ACV FAST.
(Measuring frequency range: 50Hz to 300kHz)
Auto zero | AZG OFF
calibra= 1,2, ON o
tion
Az2 Turns off auto-zero calibration after
executing it once.
Header HO Turns the header off and selects the ASCII
ON/CFF format.,
H1 Turns the header on and selects the ABCII o
format.
H2 Turns the header off and selects the binary
format.,
Delimiter | DLO Cutputs CR/LF as a delimiter and EOI. o
mode DL Outputs LF as a delimiter.
DL2 Outputs EOI as a delimiter.
SRO S0 Enables SRQ to be transmitted.
t;un§— St Disables SRQ to be transmitted. o
mission
mode
Display Dso Turns display off (not to display measured
ON/OFF data).
DSt Turns display on (to display measured data). o
Calibra- PCAGddds | dddddd: Number of up to six digits including
tion no decimal peint or polarity
value {Available only when the CAL ON key is on)
input

5~ 12
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5.6 Listener Specification

Table 5 -~ 5 Program Codes {3 of 3)

: Initial
Item Code Function value

Initiali-{ C Initializes all the settings as if the power
zation supply is turned on.

Equivalent to DCL and SDC commands

pA Initializes each parameter.
{Has the function equivalent to initialization
E y D
L L 1 [ from the panel.)

Includes the processing of code C.
Reading Q07? Specify the code to be read out, which is
of indicated in 0QO.
settings

Notes on setting commands:

(1} Up to 40 characters (excluding block delimiters) can be set at a time.

(2) A syntax error occurs if an undefined code is specified.

(3) Ignore spaces before numeric values.

5~ 13
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5.7 Service Reguest (SRQ)

5.7 Service Reguest (SRQ)

On reception of a measurement end signal or undefined code, this equipment
when set in the SO mode issues a service reguest (SRQ) to the controller.
On reception of the SPE command serial-polled from the controller after
issuing the service request, this equipment sends the following status
byte. In the S1 mode, it does not send the service reguest but the status

- byte.
KSB LSB
b7 b6 | bh | b4 ] B3 | b2 | b1} bO
quu When send data i1s generated S VA

When a syntax error occurs A A
When the SRQ switch on the
panel is pressed : MO s MM
When a calibration error occurs: "Q" - "1"
When one or more bits of b0 to

{1}

b3 are 1" each wn

13

Service Reqguest Mode on Completion of Measurement

If this equipment is not addressed to talk when measurement ends, it
issues a service request. Wnen this eguipment is serially polled, it

sends the status byte shown below. The status byte is held until this
eguipment is addressed to talk, to transmit measured data.

MSB LSB

9 1 0 0 0 0 0 1 ASCIT code : A
Decimal code: 6

5

Service Reguest Resulting from a Syntax Error

When receiving an undefined program code during remote programming,
this equipment issues a service request. The status byte shown below
is held until this equipment is addressed to listen, to enable remote
setting.

M5B LSB

ASCII code : B
0 1 0 0 0 0 1 0 Decimal code: 66
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5.7 Service Request (SRO)

(3) When the SRQ key is pressed on the front panel, this equipment issues
a service request. The following status byte is held until this
equipment is serially polled.

MSB LSB

6! 1:¢ 0! 01 0f 1! 0| | ASCII code : D
Decimal code: 68

(4) If data under calibration by the command PC dddddd or HF dddddd is
outside the specified range, this eguipment issues a service request.

MSB LS8

\ 1 0 0 1 { 0 11 ASCII code : I
Decimal code: 73

{5) This equipment changes its state when turned on and receiving each
command as follows:

C) When turned on or receiving commands, this equipment enters the states
shown in Table 5-6.

C) If the ATN request interrupts message transfer between devices, this
equipment clears the current state to give priority to the ATN.
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5.7 Service Request (SRQ)

Table 53 - 6 8State Changes Caused by Commands

Talker Listener - Transmit
Conmmand (MA} (MA} SRQ Status data
POWER ON Cleared | Cleared Cleared | Cleared Cleared
IPC Cleared | Cleared
DCL, SRC, or C U— e Cleared | Cleared Cleared
GET or E Transmit data Cleared
—_— e e indicator bit is
cleared.
R6551 /R6551EMC Set Cleared
addressed to talk
Talker unaddressing Cleared
instruction
R6551 /R6551EMC " | Cleared | Set
addressed to listen
Listener unaddressing Cleared
instruction
Serial polling Cleared | Bit of SRQ
switeh calibra-
tion error is
cleared.

Note: A hyphen (-} indicates that the current state is retained.
BCL: Device Clear
3DC: Selected Device Clear
GET: Group Execute Trigger
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5.8 Command Codes

5.8 Command Codes

Table 5-7 lists command codes.

(See @ in Section 5.4.)

Table 5 - 7 Command Codes (1 of 3)

Function Range | Command | Command | Command
group 0 | group 1 | group 2

DC current AUTO | Fi RO | F1 RO | F1 RA
300mv R3 R1 R=1

3000mv R4 R2 RO

30 v Rb R3 R

300 v R6 R4 R2

1000 V R7 | R5 | ' R3

AC current AUTO | F2 RO F2 RO | F2 RA
300nmv R3 R1 R-1

3000mv R4 R2 RO

0V RS R3 R?

3060 v ; R6 R4 R2

700 v R7 R5 R3

Two—-wire resistance AUTO | F3 RO | F3 RC { F3 Ra
300 Q R3 281 R2

3000 Q R4 R2 R3

30kQ R5 R3 R4

300kQ RE R4 R5

3000k R7 R5 R6

30M0 RS Ro6 R7

300M0 RS R7 R8

Four-wire resistance AUTO | F4 RO | P4 RO | F4 RA
300 Q R3 R1 R2

3000 @ R4 RZ2 R3

30kQ R5 R3 R4

300k$: R6 R4 R5

3000kQ R7 RS R6

30M0 R8 R6 R7

300MQ | RO R7 R8

DC current BUTO | F5 RO | F5 RO | F5 RA
300mA | | R6 | Rl | | R-1

3000ma R7 R2 RO

AC current AUTO | Fb RO | F6 RO | F6 RA
: 300mA I R6 | | R1 | l R~1

3600mA R7 ¥ R2 RO

5 - 17
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5.8 Command Codes

Table 5 - 7 Command Codes (2 of 3)

Function Range Command | Command | Command
group O group 1 group 2
Sampling mode Free run MO TO T1
Hold M1 T3 T2
Trigger E, "GeT" | ?, "GET" |T3, "GET"
Sanmpling rate FAST PRI 52 PRI
MID PRZ S1 PRZ
SLOW PR3 50 PR3
Number of displaved 3 1/2 digits RE3 RE3 N3
digits 4 1/2 digits RE4 RE4 N4
5 1/2 digits RES RES N5
Range setting Change to manual range RY RX RX
from auto range
Null OFF. NLO BO NLG
ON NL1 B1 NI 1
Scaling QFF SCO sC0O 5C0O
ON 5C1 sct 5C1
Filter at ACV FAST QFF FLO FLO FLO
anN FL1 FL1 FL1
Auto zero calibration OFF AZG RZ0 20
ON AZ1 AZ1 21
Truns auto zero calibra=- | BZ2 AZ2 zZ2
tion after executing it
once.
Header ON/CFF (data OFF (ASCII) HO HO HO
format) ON (ASCII) H1 Ht Bl
OFF (BINARY) H2 H2 H2
Delimiter mode CR/LF, EOI DLO We DLG
LF DL w5 DL1
EOX DL2 Wé DL2
SRQ transmit mode Enables transmission. 50 SRO S0
Disables transmission. S1 SRt 81
Display ON/OFF OFF D50 P! De, D3
ON D81 po D1
Calibration value PCdddddd | pCdddddd | PCdddddad
input

5 - 18
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5.8 Command Codes

Table 5 - 7 Command Codes (3 of 3}

. Command Command | Command
Function Range
group 0| group 1 group 2
Initialization Power—on operation c X0 C
Parameter initialization| Z *
Reading of settings When this equipment is elory Q0?2 Q0?2

addressed to talk after
sending a command

code added with ?, this
equipment generates

the set state as data.
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5.9 Sample Programs

5.9 Sample Programs

This section provides sample programs using HP200 manufactured by
Hewlett~Packard Co. and PC9801 manufactured by NEC.

Example 5-1: This program externally starts DC voltage measurement in the
measuring range 30V in the sampling mode HOLD.

(a) Sample Program Using HP200

Description
10 1
20 : 40 bDefines the area of data.
30 * 50 | Assigns the address of R6551 to
40 DIM A$ (20] variable R6551.
gg 55551:701 70 | initializes the GPIB interfaced
: device,

70 CLEAR RE551 i . 80 |Sets parameters for R655t1.
80  DUTPUT RE551;°F1, RS, M1 to | F1 -— Measuring function: WVDC
90  OUTPUT R6351;7PR2Z, BLO, S17 90 |RS5 —- Measuring range: 30V
100 TRIGGER RG351 M1 -- Sampling mode: HOLD
110 ENTER RB551:A$ PR2 -- Sampling rate: MID
120 PRINT A$ DLO -- Block delimiter: CR LF EOI
130 6070 109 $1 =-- Disables SRQ transmission.
140 1 100 | Starts R6551 externally.
150 END 110 | Receives data.

120 | Causes this equipment to display

information.
130 | Branches to line number 100.
150 | Terminates the program.
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5.9 Sample Programs

{b) Sample Program Using PCY801

10 ° Description
20 7 .
30 40 Clears the interface.
40 1SET IRC 50 Enables remote control.
50 ISET REN 60 Sets a delimiter CR+LF
80 CMD DELIM=0 70 Celars R6551.
70 WBYTE &H3F, &HSE, &H21, &H4; 80 Sets parameters for R6551,
80 PRINT @1;“F1, RS, ¥1” to F1 -- Measuring function: VDC
480 PRINT @1;"PR2, DLO, 81" 90 RS - Measur;ing range: 30V
100 WBYTE aH3F, &HSE, &H21, &H8; M -- Sampling mode: HOLD
110 INPUT @1:A$ PRZ2 -~ Sampling rate; MID
120 PRINT A$ DLO —— Block delimiter: CR LF EQT
130 6070 100 81 -~ Disables SRQ transmission,
140 END 100 | Starts R6551 externally.
110 | Receives data.
120" | Causes this equipment to display
information.
130 | Branches to line number 100.
140 | Terminates the program.
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Example 5~2: This program externally sets parameters for measurement,
causes this equipment to start the measurement, and reads

data using SRQ.

(a) Sample Program Using HP200

Description
10 ! . . .
20 1 40 Defines the area of data.
30 ; 50 Sets the address of R6551 to variable
: R6551,
40 DIM AS- (20) 60 | Defines an interrupt processing
20 R6551=701 routine
gg ?N I¥TR 7 60SUB Srq 80 Tnitializes the GPIB interfaced
. device.
gg gﬁg;gr ggggl-‘p R - 90 | Sets parameters for R6551.
0 1’_ 3, RS, 1 . F3 ~- Measuring function: ©OHM
100 OUTPUT RE551;"PR2, DLO, SO RS -- Measuring range: 30k
%;g ?g?gkgklggg5g;z Ml —-- Sampling mode: HOLD
130 Hait f=0 ‘ 100 | PR2 -- Sampling rate: MID
140 IF WIit f=1 THEN 120 DLO -- Block delimiter: CR LF EOI
150 6070 147 - $0 -— Enables SRQ transmission.
160 1 110 | Enables interruptions using SRQ
T 120 | Starts R6551 externally.
170 STE-STATUS 7. 1:% 130 | Loop of interruptions and an
180 S=SPGLL (R6551) : to | interrupt wait routine
190 IF S<>65 THEN 230 150
200 ENT%R RE551;A8 170 | Pools the interrupt processing
210 PRihT A$ to routine names R6551 to read the
220 Wait _f=] 180 | status. '
230 ENABLE INTR 7:2 190 | Branches to line number 230 if
ggg ?ETURN interruption occurs from non~R6551.
960 éﬁﬂ 200 | Receives data.
210 | Causes this equipment to display
information.
220 | Set the interrupt processing terminate
flag (Wait_f).
230 | Enables interruptions using SRQ
240 | RETURN to the main routine.
260 | Terminates the program.
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5.9 Sample Programs

(b} Sample Program Using PC%801

Description
L .
90 ' 40 Clears the interface.
g 50 Enables remote control.
40 ISET IFC 60 Sets a delimiter CR+LF
50 ISET REN 70 Clears the SRQ signal inside the GPIB
60 CMD DELIM=0 of PC9801, (70-100) Declares a
70  DEF SEG=&H80 segment base address.
80  A¥=PEEK(XH9F3) BO Reads the contents of addresses,
90  A%=A% AND &UBF 90 | Makes ANDing (to clear the interrupt
100 POKE &HYF3, A% bit) .
116 0N SRQ GOSUB 210 100 | Writes data to the specified address
120 S$RO DN on the memory.
130 WBYTE &H3F, LHSE, &H71, &k4; 110 i Specifies the head address of the SRQ
140 PRINT @1;"F3,R5,M1" subroutine.
150 PRINT @1;“PR2, DL, SO” 120 | Enables SRQ reception.
160 SRQ ON 130 | Clears R6551.
170 WBYTE &H3F, &HSE, &21, &48; 140 | Sets parameters for R6551.
180 WAIT. F=0 . F3 -~ Measuring function: OHM
190 IF WAIT.F=1 THEN 170 R5 -- Measuring range: 300kQ
200 GOTO 190 M1 ~- Sampliing mode: HOLD
219 PBLL 1, S 150 | PR2 -~ Sampling rate: MID
220 IF S<>65 THEN 260 DLO -- Block delimiter: CR LF EOI
930 INPUT €1;A$ S50 -- Enables SRQ transmission.
240 PRINT ;A$ 160 | Enables SRQ reception.
250 WAIT. F=1 170 | Starts R6551 externally.
260 SRQ ON 180 | Assigns 0 to flag (WAIT.F).
270 RETURN 190 | Branches to line number 170 if flag
280 END (WAIT.F} is 1.
200 | Branches to line number 190.
210 | Executes serial polling.
220 | Branches to line number 260 when
interruption occurs from non-R65331.
230 | Receives data.
240 | Causes this equipment to display
information.
250 | Assigns 1 to flag (WAIT.F).
260 | Enables SRQ reception.
270 | RETURN
280 ; Terminates the program.
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5.9 Sample Programs

10
20
30
40
50
60
70
80

90
100
110
120
130
140
150
160
170
180
190
200
210
220

Example 5-3:

This program receives

measured values in the binary format,

(a) Sample Program Using HP200

]

R6551=701

!

CLEAR R85HHI

AUTPUT RB551;°F1, R4, M1, PRI, H2™
1

TRIGGER RE551

ENTER RB551 USING "B, ¥"; Datatl,
Data?

H

Sign=0

IF Datai>=128 THEN
Sign=1
Datal=Datal-128%

END IF

IF Data2<f THEN Data2=Data2+65536
Datad=Datal«b3536+Datal

IF Sing=1 THEN Bata3=(-Data3)
Data3d=Data3=*10(-5)

PRINT Data3d

GOT8 70

P

END

Description

10
20

30
40

50

60
70
80

a0
100
10

120
130

140
150

160

176

180

150

200

210
220

Assigns the address of R6551 to
variable R6551.

Initializes the GPIB interfaced
device,
Sets parameters for R6551.

Fi -=- Measuring function: VDC
R4 -- Measuring range: 3V

M1 ~- Sampling mode: HOLD

PR1 ~~ Sampling rate: FAST

HZ -~ Measured data output
format: BINARY

Starts R6551 externally.

Receives the first byvte of measured
data to Data?! and the second and third
bytes to Data2, (1 data = three bytes)

Initializes the sign flag Sing (to 0).
Executes lines 120 and 130 if the
first byte (datal) is 128 or more.
Branches to line number 150 if the
first byte (Datal) is less than 128,
Assigns 1 to the sign flag Sing.
Sets the sign bit in the first byte
{(Datatl} to 0.

Ends the IF statement.

Converts the value of the second and
third bytes {Data2) to a positive
value, if that value is negative
(MSB=1}).

Combines the first byte (Datal) with
the second and third bytes (Data2} and
assigns the combined value to Data3.
Converts measured data {(Data3} to a
negative value if the sign flag Sign
is 1.

Converts the unit of measured data.
Causes this equipment to display
measured data.

Branches to line number 70.

Terminates the program.
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5.9 Sample Programs

200

210
220
230
240
250
260

(b) Sample Program Using PC980!1

+

R6551=5

ISET IFC

ISET REN

CMD BELIM=0

WBYTE &H3F, &HSE, &H25, &H4;
PRINT @R6551:7F1, R4, H1, PRL, K27

WBYTE &H3F, &HSE, &H25, &H8:
WBYTE &H45, &H3E;

RBYTE ;DATAL

RBYTE ;DATAZ

RBYTE ;DATA3

SIGN=0

IF DATA1<128 THEN GOTO 200
SIGN=0 '
DATA1=DATAI-128

DATA4=DATA1265536+DATA22256

+DATA3

IF SIGN=1 THEN DATA4=(-DATA4)

DATA4=BATA4%x10 = (-5)

PRINT DATA{4

GOTO 100

END

Description

10

20 Assigns the address of R6551 to
variable R65351.

30 ,

490 Clears the interface.

50 Enables remote controel.

60 Sets the delimiter CR+LF.

70 i Sends a select device clear signal to
R6551.

80 Sets parameters for R6551.

"F1Y -~ Measuring function: VDC

YR4" ~~ Measuring range: 3V range

"M1" ~- Sampling mode : HOLD

"PR1" -- Sampling rate : FAST

"H2* ~-- Measured data output format
:+ BINARY

90

100 | Starts R6551 externally.

110 | Addresses R6551 to talk and the
controller to listen.

120 | Enters the first byte of measured data

to to DATA1, the second byte to DATAZ,

140 | and the third to DATA3,

150

160 | Initializes the sign flag sign (to 0}.

170 | Branches to line number 200 if the
£irst byte (DATA1} is less than 128
{where the sign bit is 0).

Executes lines 180 and 190 if the
first byte (DATA1) is 128 or more
(where the sign bit is t).

180 | Assigns 1 to the sign flag SIGN.

190 | Sets the sign bit in the first byte
{DATAY) to 0.

200 | Combines the first byte (DATA1},
second byte (DATA2), and third byte
{(DATAZ3), and assigns the combined
value to DATAA4.

210 | Converts measured data (DATA4) to a
negative value if the sign flag SICGN
is 1.

220 | Converts the unit of measured data.

230 | causes this equipment to display
measured data.

240 i Branches to line number 100.

250

260 | Terminates the program.
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5,10 OQutline Operation Flowchart

5.10 Outline Operation Flowchart

Figure 5-2 below is a flowchart of outlined GPIR operations:

Preparations for
measurement

'

Resetting using "IFC

Setting data send mode
to "S0" or "81V

RANGE and other
settings

Y
SYNTAX exror? =S

*NO

Starting measurement

by "E" or "GETY command
when SAMPLING MODE

is HOLD

Measurement end?

Addressed NO

YES

"SRQ" transmission

!

Status byte transmission
in response to serial
polling from controiler

to talk?

"SRQ" transmission

!

Next

Addressed
medsurement

started? to talk?

NOQ

Status byte transmission
in response to serial
pelling from controller

Figure 5 - 2 GPIB Operation Flowchart

5 ~ 28
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5.10 Outline Operation Flowchart

5.10.1 Notes on Operations
{1) Operation on Occurrence of Service Request
When a service reguest occurs {in the S0 mode) on completion of
measurenent or occurrence of a syntax error, this egquipment operates as

below. Consider the following operation in each case in programming:

(D) Using Serial Polling

Addressed to talk by data reading

Addressed to talk by serial polllng
{(End of measurement) =———g--+-—r ARl St -

GFF
Service reguest to

SERD lamp and controller

Status byte

Updating measured data

Sending measured data
The current data is updated SRQ becomes ON again
if measurement ends within and data is updated.
this period of time.

(@ Not Using Serial Polling

Eddressed to talk by data reading -~ T

(End of measurement} ~——g-reree -

Service request to SRQ  0FF

lamp and controller "g5" ‘ ;
«03- : z g cgn
Status byte : \\ (:E:_;mm*_m
Updating measured data v - i i
- — 7
Sending measured data i
The current data is updated 8RO becomes ON again
if measurement ends within and data is updated.

this period of time.
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5.10 Outline Operation Flowchart

@ On Occurrence of Syntax Error

Correction of SYNTAX error
Serial polling \
" Occurrence of SYNTAX error ~ \
oN
Service reguest to SRQ OFF y Y orr
lamp and controller

0 “0"
Status byte ———J |

NOTE

After a syntax error occurs, SRQ is cleared when this equipment is
addressed to listen.

{2) Difference in sending data depending on the talker addressing timing

(1) Starting Measurement by a Program

Measurement [

[

start signal
Measuring

_i
cperation ._— (— ___

. Addressed to [—l( | !_l ﬂ

talk \\\r-[
Sending data ¥ -

(2) Free-run Measurement

Measuring - -M
operat;.on (
Addressed to I_] [_I

]

talk \ f (
Sending data ] \J [
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6.1 Introduction

6.1

BCD OUTPUT (OPTO1) (R6551 ONLY)

Introduction

The BCD (binary-coded decimal) data ocutput unit, OPT01, is an option which
can be installed in R6551. The output unit outputs the results of
measurement to an external digital equipment like a digital recorder after
converting them into parallel BCD codes. It also has the external
measurement start function. Since the input/output signal system is
isolated electrically from the measurement signal system of R6551,
measured values are not affected by external eguipments.

6 - 1 Feb 19/92
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6.2 Data Output Code and Data Qutput Connector

6.2 pata Output Code and Data Output Connector

Tabie 6 -~ 1 BCD Data Output Codes

Qutput name Output signal Code
84 21
Data 0 0000
i 0001
2 6010
3 0011
4 0100
5 0101
& 01180
7 0111
8 1000
9 1t 0011
Space 1111
Decimal point 100 000
101 001
102 010
103 011
104 100
105 101
Function * {OVER) 000
+ ¢ 011
- ¢ 00 1
Space (AQ) 00C1 0
Unit mv 0000
v 0010
& 0100
k2 0161
MQ 1011
mA 1010
Space T 111

- The peolarity of AC 1is represented by a space, In NULL or SCALE
operation, however, + or - is output to represent the polarity.

-~ In the FAST mode (for 4 1/2 digit display), the 100

assigned a space.

th digit is

6 -~ 2 ' Mar 18/90
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6.3 Operating Procedures

6.3 Operating Procedures
6.3.1 Connection to Digital Recorder
(D) use a digital recorder TR6198.
(@ Connect the connection cable attached to TR6198 to the DATA OUTPUT
connector. (Before connecting the cable, turn both R65351 and TR6198

off.)

C) Operate the digital recorder according to the operating procedure of
TR6198.

6.3.2 Connection to Equipment Other than Digital Recorder

Pay attention to the following points in data transfer to equipment
other than TR6198.

(D) Check the input level of the device to which the data output unit is
connected. R6551 has the following output circuit. (See Figure 6-2.)

- Data, function, decimal point, print instruction signal
- Unit output (Pins No. 40 to 43)
~ HI level pins except for the above

C) Output data is output at the same timing as a print instruction

signal. For sending data to external equipments, use the print
instruction signal as a strobe signal.

6 ~ 5 Feb 19/92
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6.3 Operating Procedures

|

! . Data,

| ' function,
(———{) Pins 2to 25 and 34, 35, 38, 1 decimal point,

39, 44 to 47. print instruc-

: tion signal
SN74HC374 Pins 1 and 50
equivalent I

"“‘“““““"%g Pins 40 to 43 {(Unit output)

SN74BC374 '
egquivalent +5V

'[mm : :
) Pins 26 to. 33, 36, and 37

Figure 6 - 2 Output Circuit of BCD OQutput Unit

6.3.3 Measuring Timing

This section shows the measuring timing when R6551 is used as an
instrumentation system using the BCD data output unit OPTOI.

(1) In the Free-run Sampling Mode

Input
measurement

| Il L Iz

~X
-
-

T3

Data X X

6 - & Feb 19/92
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6.3 Operating Procedures

A ZERO OFF A ZERO ON
Rate 1 72 T3 T2 T3
Low speed S 100ms | 6 to 8ms |167ms | 173ms to 175ms|333ms
Middle speed M| 50Hz 20ms
5 0Hz 6. 667me 6 to 8ms BOms_ 56ms to 58ms |i00ms
High speed F 2ms 5 to Tms | 10ms 15ms to 17ms | 20ms

T1: Input signal integration time
T2: Time from the end of integration to data occurrence
T3: Sampling frequency

- The sampling rate for AC voltage and current measurement is not set
to High speed F.

- Setting of A ZERO {auto zero} OFF for four-wire resistance
measurement is treated as A ZERO ON.

{2) In the Sampling Hold Mode

External start {1 {W

Input meas-
urement ) e

lszqﬂs T1 4 12 ! TS,
Data . | _ :><::

End of meas~’ "1
urement

- Time T4 from external start to the end of measurement is within
BGOus to t1100us.

#1 and T2 are the same as in the free-run mode.

I

External start during measuring operations (from external start to
data output) is pessible only once.

t

TS5 is about 30us.

6 — Feb 19/92
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6.4 Specifications

6.4 Specifications
Data output

Cutput code : BCD (binary-coded decimal) code
Data types : Measured data, decimal pint, polarity, and unit
Signal level: TTL level positive logic 1 == +2.7V to +5.25V

0 -- OV to +0.5V

Print instruction signal
PRINT CMD: TTL level positive pulse

"1 cememmens 42,7V £0 5. 25V

“0° OV to +0.5V

400 us

External start signal (input signal)
EXT ST.: TTL level positive pulse
Comes on at leading edge.

1 moremsessnens 43 0 o 525V

“0* OV to +0.5V

100uzs to Has

EXT. ST
k@
O My -
48pin SN74HCL4
100pF equivalent
= 3 10kQ
GND

1,50 C}———i%r T /s
pin

Figure 6 -~ 3 External Start Input Circuit
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7.1 Specification

7. SPECIFICATION, OPTIONS, AND ACCESSORIES
7.1 Specification
(1) DC Voltage Measurement

Range, maximum indicatable wvalue, resolution, and input impedance

. . R i
Range Max. indicatable . ,ESOIHtlon Input impedance
value 5 1/2 digits | 4 1/2 digits

300mvV 319.999mv 1uv 10uv 1000 M or more
3000mv 3199.99 mv 10uvV. 100V

30mv 31.99895V 100uv Tmv

300 v 319.999 V 1mv 10mv 10 M@ %1%
1000 V 1099.99 V 10mv 100mv

Measurement accuracy (5 1/2 digits, Auto zero ON)
£ {of reading + digits)

Range |24 hours (23%+1%C) | 90 days (23%125°C) |1 year (23°C:5°C)
300my* 0.002% +5 0.006% +7 0.014% +7
3000mV 0.002% +2 0.006% +3 0.012% +3
30 v 0.002% +3 0.007% +6 0.015% +6
300 Vv 0.002% +2 0.006% +3 0.014% +3
1000 v 0.002% +2 0.006% +3 0.014% +3

* When NULL function is used:
~ Sampling rate MID : Add 2 to item "digits".
- Sampling rate FAST: 2dd 2 to item "digits"™ for 4 1/2-digit
display.
** Relative wvalue to the calibration standard

aug 28/90
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7.1 Specification

Temperature coefficient

+ (of reading + digits)/°C

Range |Auto zero ON | Auto zerc OFF
300mv | 0.0005% +1.6 | 0.0005% +13
3000mv | 0.0005% +0.2 :0.0005% +1.3
30 V |0.0006% +1.0 | 0.0006% +13
300 v {0.0005% +0.1 | 0.0005% +4
1000 V ; 0.0005% +0.1 | 0.0005% +1.2

At a working temperature within 0°C to +10°9C, add 0.0005% of
reading/°C.

Maximum applicable voltage

Between HI and LO:

300mv, 3000mV range

400V (DC or AC peak) continucus

1100V {DC or AC peak) for
30V, 300V, 1000V range

10 seconds

1100V (DC or AC peak) continuous

Between input LO terminal and chassis:
10600V (DC or AC peak) 700V rms AC continuous

Noise elimination ratio

Effective CMR (At
unbalanced impedance

NMR

Sampling rate of 1 k@ 50Hz/60Hz +0.09%
50Hz/60Hz +0.09% bC
S, M 120d4B 130d4B 604B
F 60dB 13048B 0dB

{2) AC voltage measurement {True mrs value)

. Resolution
Max. indicatable R
t danc
Range | alue 5 1/2 digits | 4 172 digits | [PPut impedance
300mv 319.999mv 1uv 10uv
3000nv 3199,.99nv 10uv 100uv 1M +2%
EI Y 31.9%99 Vv 10ouv 1mv 100 PP or less
300 v 319.999 v 1mv 10mv
700 v 709.99 ¥ 10nv 100mv
7~ 2

Aug 28/90




R6551

DIGITAL MULTIMETER
INSTRUCTION MANUAL

7.1 Specification

Measurement accuracy (5 1/2 digits for 1 year at 230C 150C)

+{ of reading+digits)

Range
Frequency range 300mV 3000mv 30V 300V 700V
20Hz to 45Hz | 0.8% +160 0.8% +120 0.8% +120 |1.1% +160 | 1.1% +160
45Hz to 100Bz | 0.4% +160 0.4% +120 0.4% +120 | 0.4% +160 | 0.4% +160
100Hz to 50kHz |0.28% +160 0.28% +160 0.28% +160 | 0.5% +160 | 0.5% +160
50kHz to 100kHz| 0.5% +660 0.5% +660 0.5% +660 1% +660 | Less than
1kHz

100kHz to 300kHz| 3% +1200 3% +1200 5% +1200

H

Measuring method

Temperature coefficient :

Response time

Crest factor

Maximum applicable voltage:

(3)

Measurement method:
maximum indicatable

Guaranteed at input of 15000 indication or more
Guaranteed at 300Hz or more at the sampling rate Mor F

True rms measurement, AC coupling
{1/10 of measurement accuracy)/0C for

each voltage range, within each frequency
range

1]

Within 3 (at 8) or 0.5 {(at M and F) sec

to reach measurement accuracy in a fixed
range

Resistance Measurement

710V

1000V (AC peak),

3:1 in full scale measurement
Between HI and LO 300mV to 700V range;
(DC or AC rms) continuous

107v-Hz or less

Using a four-wire or two~wire conductor Range,
value, resolution, and input measured current.

.o Resolution
Range Max. indica- .. . Measured current
table value 5 1/2 digits | 4 1/2 digits
300 @ 319.999 @ 1102 10mQ imA
3000 @ 3199.99 Q 10mG 100m 1ma
30k 31.9999kR 100m 10 100uA
300k8 319.999kQ 18 10 Q 10uA
3000k8 3199.99k{ 10 Q 100 Q Tuh
30M02 31.9999M0 100 @ 1k 100nA
300M0 319.99 MQ (10kQ) 100 10nA
7 =3
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7.% Specification

Measurement accuracy (5 1/2 digits, Auto zero ON ¥)
t(of reading + digits)

24 hourgi 90 days 1 yvear
(23%2+1%) | (23%+5°¢) | (23%c25°0)

300 2 | 0.002% +5 | 0.008% +11 | 0.015% +11
3000 § {0.002% +3 0.007% +3 0.012% +3
30kl | 0.002% +3 0.007% +3 0.013% +3
300k | 0.002% +3 0.009% +3 0.014% +3
3000k { 0.007% +14 @ 0.03% +19 0.03% +19
3oMQ 0.06% +14 | 0.18% +i9 0.2% +19
300M0 0.6% +14 1.7¢ +19 2% +19

Range

* When NULL function is used:
- Sampling rate MID : 2Add 2 to item “digits".
- Sampling rate FAST: Add 2 to item "digits" for 4 1/2-digit
display.
- For measurement accuracy for two-wire measurement, add the
resistance for the measuring cable and the offset of up to 200 m{.
*% Relative value to the calibration standard

Temperature coefficient
+{of reading+digits)/CC

Range |Auto zero ON |Auto zero OFF

- 300 & [ 0.0007% +1.6 0.0007% +13
3000 £ [ 0.0007% +0.2 0.0007% +1.4
30k {0.0007% +0.2 0.0007% +1.4
300k82 | 0.0009% +0.2 0.0009% +1.4
3000k | 0.003% +1.3 0.003% +1.4
30MQ 0.03% +1.3 0.033% +1.4
300MR 0.3% +1.3 0.3% +1.4

For temperature coefficient for two~wire measurement, add the
resistance for the measuring cable and the offset of up to 20 mQ/CC.
At a working temperature within 0OC to +10°9C, add 0.0005% of
reading/0C.

7 -4 Aung 28/90
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7.1 Specification

(4)

Voltage between open pins : Maximum 6 V

Maximum applicable voltage {(Between HI and LO):

220VDC, 310VAC {at the peak}) continuous
Within 0.5 second to reach measurement
accuracy in a 3000k, 30M, or fixed range
Within 5 seconds to reach measurement
accuracy in a 300M{Q or fixed range

Response time

DC Current Measurement

Range, maximum indicatable value, resolution, and inter~terminal
resistance

Range Max. indica- Resolution ‘ Inter~terminal
9 table value 5 1/2 digits | 4 1/2 digits | resistance
300mA 319.999mA “1ub 10ua 0.38 or less

3000mA 3008.99mA 10uA 100ua 0.3 or less

(5)

Measurement accuracy {5 1/2 digits, Butc zero ON) -
t{of reading + digits)

Range 90 days (23°Cx5°C) |1 year (23°C+5°C)
300 mA 0.06% +40 0.13% +40
3000 mA 0.06% +6 0.13% +6

- Sampling rate MID : Add 2 to item "digits”.
- Sampling rate FAST: Add 2 to item "digits" for 4 1/2-digit display.

Temperature coefficient : In each range {1/10 of accuracy of
measurement at 239C +59C for
90 days) /°C with auto zero function
on, add 1uA/CC.

Maximum applicable current: 3.15A (DC or AC rms) continuous between
current Hl and LO terminals
Internal protection by a fast-blow fuse

AC Current Measurement (True rms MEasurement)

Range, maximum indicatable value, resolution, and inter-terminal
resistance

Range Max. indica- Resolution Inter-terminal
9 table value 5 1/2 digits | 4 1/2 digits | resistance
300mA 319.999mA 1uA 10pA 0.30 or less

3000maA 7 3008.99mA 1 0pA 100uA .30 or less

7 -5 Aug 28/90
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7.1 Specification

Measurement accuracy {5 1/2 digits, at 230C25°C for 1 year)

t{of reading+digits)

Fregquency range

Range
300mA 3000mA

20Hz to 45Hz
45Hz to 100Hz
100Hz to 1kHz

2% +200 2% +200
0.5% +200 | 0.53% +200
0.4% +200 | 0.4% +200

-~ Guaranteed at input of 15000 indication or more
- Guaranteed at 300Hz or more at the sampling rate MID or FAST

Measuring method :
Temperature coefficient :

Response time

.

Crest factor :

True rms measurement, AC coupling

(1/10 of measurement accuracy for each
voltage range within each frequency range
Within 3 {at SLOW) or 0.5 {at MID and
FAST) sec to reach measurement accuracy
in a fixed range

3:1 in full scale measurement

Maximum applicable current (Between HI and LO}:

3.154A (DC or AC rms) continuous between
current HI and LO terminals

Internal protection by a fast-blow fuse
{replaceable on the front panel)

7-6 ' Aug 28/90
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7.1 Specification

(6) Number of measurable digits, measuring speed, and measuring time.

s i .
(2§§iézgozate Measuring speed Input
FPunction measurable . +] integration
.. A ZERO ON |A ZERO OFPF time
digits)
DC voltage SLOW, low speed 3 times/ 6 times/ 100ms
current measurement, (5 1/2 digits) sec sec
;:2;:;;:9;:515ta“°9 MID, middle speed | 10 times/ | 20 times/ 20ms (50Hz)
(5 1/2 digits) sec sec 16.667ms (60Hz)
FAST, high speed 50 times/ | 100 times/ oms
(4 1/2 digit) sec sec
Four-wire resistance SLOW, low speed 3 times/ 3 times/
. 100ms
neasurement {5 1/2 digits) sec sec
MID, middle speed | 10 times/ | 10 times/ 20ms (50Hz)
{5 1/2 digits} sec sec 16.667ms (60HZ)
FAST, high speed 50 times/ | 50 times/ ons
(4 1/2 digits) sec sec
AC voltage SLOW, low speed 3 times/ 6 times/
. . 100ms
current measurement {5 1/2 digits) sec seC
' MID, middle speed
{5 1/2 digits) 10 times/ | 20 times 20ms {50Hz)
FAST, high speed sec sec 16.667ms (60Hz)
{4 1/2 digits)

* A zerc {auto

is 100ms.
{7}

Null operation

Scale operation:

Zero):

This function to eliminate offset errors in the

analog circuit block of this equipment is

turned on or off.

-~ At the 300 MQ range for two-wire/four-wire resistance measurement,
the measuring speed is 3 times/second and the input integration time

Arithmetic Functions

: Subtracts the null set value (Myyypr) which is the

value measured when this function is set from each
- subsequent measured value {(M1y) gnd outputs the

numeric value.
R = My ~ MygLL

Computes and outputs the ratic of each measured
value (Mpy) to the scale set value (Mgoary:

100%)

which is the value measured when this function is

set,

R = Myn/Mgearp ¥ 100

Aug 28/90
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7.1 Specification

{(8) Input/output Functions

(%)

Trigger signal input : Starts measurement via the BNC connector on

the rear panel. TTL level, negative pulse,
trailing edge, pulse width of 5us or more

Complete signal output: Outputs a pulse signal on completion of

GPIB interface

Governing standard
Interface functions

Output data format

Remote control

SRQ signal

sampling measurement to the BNC connector on
the rear panel. TTL level, negative pulse,
pulse width of about 3Sus

IEEE~488

s\1, AH2, T5, 14, SR1, RL1, PPO, DC1, DTi, CO,
and E2

ASCII

Turns the power on and off, selects one of the
input terminals (on front and rear panels),
turns CAL {rear panel) on and off, and sets
and resets parameters excluding the GPIB
address, address mode, and command group.
Maskable signal issued when measurement ends,
an error occurs, or the SRQ key on the front
panel is pressed.

e

e ze

-

General Specifications

Measuring system:
Input systen
Range switching

e we

Data indication

Integration type
Floating method
Automatic or manual selection
Automatic range Up level : 320000
Down level: 29999
7-segment green LED to display up to six decimal
digits. Polarity to be displayed is only "-".

Overload input indication: OL is displayed to indicate input

exceeding the measuring range.

Unit and function indication: Green LED

Warm-up time :

About one hour

Operating environment:

Temperature: 0°9C to +50°9C

Humidity : 85% RH max.

In the 30MQ or 300M2 resistance measuring randge, an
ambient temperature must be within 09C to 35°C

and humidity must not exceed 75% RH.

Storage environment:

Temperature: =~259C to +70°9C

Humidity : B85% RH max.

(Note that data in memory such as measurement
parameters and calibration data can be retained for
about 10 years if the temperature is kept within
the range from -259C to +60°C.)

Power requirements:90 to 110VAC, 48Hz to 66Hz

7 -8 Aug 28/90
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Power consumption: 13VA or less

Voltage change : The power-supply voltage specified when this
eguipment was ordered is set.

Option No. Standard 32 42 44

Power—supply voltage | 90V to 110V 103V to 132Vi198V to 242Vi207V to 250V

Major dimensions: About 210 (width) x 86 (height) x 350 {(depth) mm
Weight : 3.0kg or less

7.2 Option

OPT01 BCD output unit (R655] only)
Details of output data {(in parallel BCD):

Measured data, decimal point, polarity, unit, and OVER
Print instruction signal output: '

TTL level, positive logic, pulse width of about 400us
External start signal input:

TTL level, positive logic, pulse width of about 100us to 10ms
Connector: Egquivalent to 57-40500 manufactured by Anphenol

7.3 Accessories {(Purchased)

A01006 : Input cable (Four~wire type for resistance measurement)
TR1111 : Terminal adapter

AQ2237 : Rack mount kit {JIS)

A02238 : Rack mount kit (JIS, double-type)

AQ2435 : Rack mount kit (EIA)

A02436 : Rack mount kit (EIA, double-type))

A02028 : Panel mount kit

AQ2029 : Panel mount kit (double-type)

7 - 9% Feb 19/92
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8.1 Troubleshooting by User

8. CHECKING AND CALIBRATION

8.1 Troubleshooting by User

If your R6551/R6551EMC causes any trouble during operation, contact vour
local ADVANTEST office or agent after checking it with Table 8-1., Be sure
to carefully check this eguipment referring to the table and other
sections of this instruction manual before requesting repair. You will be
charged for any repairs including those covered by Table 8~1 below made by
ADVANTEST or its representatives even if they are minor.

Table 8 - 1 Check Items

Condition

Possible cause

Corrective action

Display block does not
go on.

Power fuse is blown.

Replace it with the
attached spare.

Measurement is
unstable, or abnormal
values appear.

Function or range setting
error

Line frequency 50/60Hz
setting error

~ Check the function and
range settings.

- Set the value to the AC
line frequency in use.
{See (3 in Section 2.1.}

Applied input signal
is not measured,

Input cable is connected
to incorrect input
terminal.

Erroneocus key setting to
input terminal

- Connect the input cable
to the correct input
terminal.

~ Set keys correctly.
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8.2 Calibration

8.2 Calibration

This section describes how to calibrate your R6551/R6551EMC. To maintain
the measurement accuracy, calibrate this eguipment at least once in the
guarantee period (one vear).

This egquipment can be calibrated for measurement of DC and AC voltage and
current in each range using keys on the front panel and GPIB programs.

B.2.1

()

(2)

(3)

Preparation
Power Supply

The power supply of this eqguipment must fall within the range (%0V to
110V, 103V to 132V, 198V to 242V, 207V to 250V} specified on the front
panel. The line frequency must be 50 or 60Hz,

Environment

Calibrate this equipment in the following environment in a place
without dust, vibration, and noise:

Temperature: +230C +£30C
Bumidity : 85% or less

Warm-up
Warm up this equipment for an hour or more before starting

calibration., Warm up each standard equipment for calibration for the
specified period of time, too.

g8 - 2 Feb 19/92



R6551

DIGITAL MULTIMETER
INSTRUCTION MANUAL

8.2 Calibration

{4) Equipments for Calibration

Eguipment to be used in calibration is listed in Table 8-Z2.

Table 8 -~ 2 Equipments for Calibration

Standard eguipment Working range Accuracy
Standard DC voltage generator | 300mvV to 1000V x0.001%
Standard AC voltage generator | 30mvVrms to 700Vrms, 1KHz +0.02%
Standard DC current generator | 300mA to 3000ma +0.03%
Standard AC current generator | 30mArms to 3000mArms, 1kHz +0.03%
Standard resistor 3000 to 3000 k& +0.001%

30 MQ +0.003%
300 MR £0.01%
8 - 3 Mar 19/90
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8.2 Calibration

8.2.2 Calibration Method

This instrument must be calibrated in every range for each measuring
function. Calibrate it at the zero and full-scale points for DC
voltage/current and resistance measurement, 1/10 full-scale,
full-scale, and high freguency measurement points for AC voltage
measurement, and 1/10 full-scale and full-scale points for AC current
measurement. See Table 8~3 for calibration items and their respective
recommended input values. :

Table 8 = 3 Calibration Items and Recommended Input Values

Recommended input value
Measurement item Range Zero Full~scale 1/10 full-scale
DC wvoltage (VDC) 300mv 300mv -
3000mv 0 +3000mv -
30V | (S8hort—-circuited) 30v -
300V 300v -
1000V 1000V
DC current (ADC) 300mA W 300mAa -
3000mA | {Open) 3000mA -
AC voltage (VAQ) 300mv - 300mv 1kHz 30mvV 1kHz
3000mv - 3000V 1kHz 300mV  ikHz
30 v - 30V ikHz 3000mV  1kHz
300 v - 300V ikHz 30 vV 1kHz
700 V - 700 v P kHz 70 VvV  1kHz
BC current {AAC) 300mAa - 300ma 1kHz 30mA tkHz
3000mA - 3000mA 1kHz 300mA  TkHz
2W resistance 3000 0 3008 -
{ 2W5) 300080 30000 -
30k | {(Short-circuited) 30k -
300kQ 300kR -
3000k0 3000kQ -
30M0 30MR -
300M0 300MQ -
4W resistance 300Q 0 3000 -
(4WS2) 30004 . 30000 -
30k | (Short~circuited) 30kQ -
300kQ 300kQ -
3000kS . 3000k -
30MQ 30MQ -
- 300MQ 300M0 -

Note: The bar "-" indicates that no calibration is necessary for the
corresponding iten.

Mar 19/990




R6551
DIGITAL MULTIMETER
INSTRUCTION MANUAL

8.2 Calibration

{(n

(2}

{3)

The following procedure shows how to perform calibration. Calibration
for only a particular range of a particular function is effective.
Start calibration from the 3000mV range for DC voltage measurement.
See Table 8-3 for calibration for other functions.

Setting a Calibration Mode

Press the CAL switch on the rear panel. Then the display flashes to
indicate that this equipment has entered the calibration mode.

In this mode, display in up to 5 1/2 digits is set, the NULL operation.
function is off, and the sampling rate is set to SLOW.

Setting a Calibration Function
v be V AC 2w o 4w 0o A BC A AL

Press one of keys (3] [E2) (=3] ==] (2] and (3]

to select the corresponding calibration function.

Setting a Calibration Range

DownN ur

Set the range in which calibration is made using [__J and ("] .

8 -5 Mar 19/90
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(4) Calibration for Each Range

Input where setting for function
and range are completed,

SHIFT
Press [__] . Then the changeable e renonon
digits stop flashing. LELE el o
AUTO ‘ : ! : ot :
Pressing [} causes the changeable et Flashing -
digit moves to the right cyclically.
Polarity +10° 104 . 103 . 102 »101 . 100

digit  digit  digit  digit  digit  digit

O ® ©

ur
Pressing E::] causes numeric characters to change as below,

DOWN
Pressing E::] causes them to change in reverse.

Polarity +105 aigit [~ 9" 2 k= 0o 1o 2= 3 —

104 to 109 aigit > 0= 1= 2= 3= 4= 5= = T 8> § —

©

Steps (:) and (:) sets input values on the display.

SHIFT :
(:) Press [} to execute calibration
with the display on the right to
indicate that this equipment is —_— e e e
under calibration.

@ On completion of calibration, the — o e e
display restarts flashing. IR i1 0l ij

g | IRinininl
e Flashing e

{3) Canceling the Calibration Mode

Press the CAL switch on the rear panel to turn it off. Then this

equipment returns to the ordinary measurement state in the last
calibrated function range.

g - 8 Feb 19/92
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{6} Canceling the Shift Mode During Calibration for Each range
To cancel the shift mode (with digits other than changeable ones
flashing) when the calibration is on, press EE;L. Then all the digits
start flashing. :]

{7) Calibration Via GPIB
Start this calibration after turning the CAL switch on.

C) Zero and Scale Calibration in Each Range
Command PC dddddd (dddddd consisting of up to six digits without
decimal point and pelarity) causes calibration to the value

represented by dddddd. (For example, PC300000 causes 3V input to be
calibrated to 3000.00mV.)

8.2.3 Sample Calibrations

Example 8-1: Calibration in 3000mV range for VDC function

@ Press the CAL switch to set the e B B T o
calibration mode. 1 [{ | Lj. E] CJ

v 8¢
(2) press [E3] to select the VDC All digits flashing

function and press roeh and f; to
se the 3000nv range.EEé] C::j

(3) short-circuit input and pressEffi?. E} {} {} f] {] E}
i.......i Fla‘.shililg —..4:

C) Make sure that the display is
SHIFT
cleared to zero, and press [__] —— e —
again. If it is not zero, set the

Indication during

: . AUTS  pown calibration
display to zero using [c3] ]
ue SHIFT

and __] before pressing[_ ] .

The display returns to the
all-digit flashing state a few
seconds later.
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®

®

Enter VDC and +30000mV and press
SHIFT

CJ.

Set the display to the calibration
value (e.g., 3000.05mV) of the
standard DC voltage generator using

AUTO BOWN

5 3 andCO-

SHEFT

Press [__} . The display tells
that calibration is being executed
and returns to the all-digit
flashing state a few seconds later.

Enter VDC and -3000mV, then press
SEIFT

T

Set the display to the calibration
value {e.g., =3000.03nV) of the
standard DC voltage generator using
AUTO DOWN

5 O anaC.

SHIFT

Press__] . The display tells

that calibration is being executed
and returns to the all-digit
flashing state a few seconds later.

Press the CAL switch to cancel
the calibration mode and end the
calibration.

i B!

7 | i'! i1
D O T O O 0

twiFlashing -

diid Us

Ll

- LPlasning
a0 i i1
AU Ll L' . LJ L
: Flashlng.:
Oy B B B
A L L L; - I.J 4
:-n;Fla;hingj
I N O
DL S I O ST N

All digits flashing
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Example 8-2: Calibration for ACV function

Vv AC
Press [£2], and set the range (e.g., 3000mV range) to be calibrated
using P°¥¥ and UF

L3 C3°
Press the CAL switch to set the
librati de. M n
CarLlipration modae ]_] U LJ L} . ’J ’_I

. . All digits flashing
Calibration of 1/10FS

Enter VAC 300mV, 1kHz. nJnnoifcc
IERIRIRIRS

' SHIFT - .
£
~ Press ] . All digits flashing
TN
EERTRTRIN
F}.asha.ng

- Set the display to the
calibration value (e.g., —- e e e e
300.02mV) of the standard AC o4 }JE_} C
voltage generator using )

Aute  DOWR us , E“l h:'
G2 C3 ana C1. e
SHIFT Y
~ Press __] . =

Executing -
calibration

The display indicates that
calibration is being executed
and it returns to the
all-digit flashing state on

I

TN T
J000¢

-

completion of the calibration. All digits flashing
Calibration of F.S.
- Enter VAC 3000mV, 1kHz. I I
. IS T N T R A
All digits flashing
SHIFT
- Press [::i .
I IE
S U u-u
- Set the display to the “--Flashing fos
calibration value (e.g.. ‘
3000.10mV} of the standard AC “t i1 i1 i T
voltage generator using ot N O % B I IR B
AUTO DOWN uPp : : :
@g E:} and E] . ........-...Flashlng..

8 -9 Mar 19/90
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8.2 Calibration

SEIFT

- Press {__)

The display indicates that
calibration is being executed
and it returns to the
all~digit flashing state on

.

RN ERY AN bl
DI T R P

completion of the calibration.

C) Press the CAL switch to cancel the calibration mode.

All digits flashing

Then this

equipment returns to the ordinary measurement mode.

8 ~ 10*
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9.1 Dutline of R6551/R6551EMC Operation

9.1

DESCRIPTION OF R6551 /R6551EMC COPERATION
This chapter summarizes the principle of operation of the R6551/R6551EMC.

Outline of R6551/R6551EMC Operation

This equipment digital multimeter incorporates a 5 1/2-digit AD converter
under microcomputer control. To keep high measurement accuracy, R6551
uses thin film resistors developed by ADVANTEST to provide stable
amplification of the input attenuator and ranging amplifier.

This equipment consists of the following blocks:

- Attenuator which divides DC and AC voltage into 1/1, 1/100, and 1/1000

- Switch to select input depending on voltage, resistance, and current
measurement

- Ranging amplifier which regulates input to the AD converter to 3000mv
{(full scale}

- AC/DC converter which converts AC to DC voltage

- AD converter which digitizes analog voltage

- OHM/DC converter which passes reference current to a measured resistor
in resistance measurement

- Current/voltage converter which converts measured current into voltage
using shunt resistance in current measurement

~ Function/range control for ranges of each function

~ LED digplay block to indicate the results of measurement

- Standard voltage generator

- Optical isclator which communicates data between the analog system and
microcomputer

~ Microcomputer which manages the entire egquipment

- Power supply

A DC voltage to be measured enters the attenuator from the input terminal
{between V and COM}. The input voltage is divided at the attenuatlon
ratio set by the function and range controller unit.

The ranging amplifier ocutputs input voltage and zero voltage alternately
to the AD converter. This output method is generally called auto zero
method, which corrects the offset voltage of amplifiers (ranging amplifier
and the one used for the AD converter). The amplifier degree of not only
the attenuator but also the ranging amplifier is set at the range
¢ontroller unit.

The AD converter converts analog output from the ranging amplifier into
digital form by integration. Converted data is transferred to the CPU for
contrelling the system and displayved on the LED display block. At the
same time, the data is output to the range control unit to check for range
setting. If an improper range has been set, the function and range
controller unit shifts the range up or down until a proper range is
selected.

9 -1 Feb 19/92
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Resistance, AC voltage, and AC or DU current are measured respectively by
the OHM/DC converter, AC/DC converter, and AD converter in the same way as
for the above DC voltage measurement.

Reset
circuit

H
13
i
.
]
1
t
+
+
'
Ranging F4AC/DC ¢
amplifier converter K
.
*
: N LED
i : v
H
H
t
I :
1 4 ’,
v. ﬁ@ 2 L benual Switeh /"‘ Ranging A/D 5 RAM \l" __V Panel
| amplifier converter| ! switches
.
'
H
ii : ey A :
H
H
1 -j\
: : ~‘/ilill»(
o © o/ :
! werter!l A H
.
\' :
1]
1
1
.
H
Optical isolater
Reference Clack | !
voltage gannrator 1-chip /l
rneyator miexo-
o computer ._D_ ucry N\
.
i
t
¥
N B BT T Y Cuuonm i,
H
mA @ 3 voltage/ Function/ E : H
current — range M > BCD data :
converter A Power controkler Ny H : output
N — Bupply H i unit :
: :
®
H
I e, e PP
1
’
i
¥
H
t
bl
.
1
'
H
H
H
v
H
.
H
H
+
H

Figure 9 - 1 R6551/R6551EMC Block Diagram
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9.2 AD Converter

3,2 AD Converter

This equipment incorporates an AD converter of a variable input
integration type. The AD converter can select input integration time
100ms, 20ms (at commercial line freguency of 50Hz), or 2ms. Thereby, the
AD converter allows stable measurement and high-speed sampling at a high
noise elimination ratio to be set to meet the measurement purpose. Figure
9-2 outlines the operation of the AD converter.

When 51 comes on and input voltage Vin is integrated, the converter turns
82 on after a certain period of time if the output value from the
integrator is negative. At the same time, it applies reference voltage
Vref to the integrator until the output value from the integrator is
inverted to be positive. The converter measures the time taken for this
inversion. It repeats the above operation for the selected input
integration time, and it turns S1 off when the integrator turns positive,
after integration is finished. The polarity of the integrator is checked
by output of the comparator U2 connected to the output of the integrator.

Calculation of the total time while S2 is left on results in AD converted
data. This AD converted data allows display values and computed data to
be digitally output based on calibration data for zero and full-scale
input set at calibration time as the reference value.

oN
S1 OFF e
aN
S, OFF
'Trlf.l .Tr-r.z .Tr.f‘a
Integrator
output
€
S, 1
Ranging amplifier Ry I-chip
output voltage Vin M\O-—MN——‘—‘{\ ' 1‘* micro-
52 + | - computer
R: / ] - 12
Reference voltage Vear ,__Q\b___qw_

Figure 9 ~ 2 Outline of AD Converter Operation
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ADVANTEST product is warranted against defects in material and workmanship for a period of
one year from the date of delivery to original buyer.

LIMITATION OF WARRANTY

The foregoing warranty shall not apply to defects resulting from improper or inadequate
maintenance by buyer, unauthorized meodification or misuse, accident or abnormal conditions of
operations.

No other warranty is expressed or implied. ADVANTEST specifically disclaims the implied
warranties of merchantability and fitness for a particular purpose.

ADVANTEST shall not be liable for any special incidental or consequential damages, whether in
contract, tort or otherwise,

Any and all warranties are revoked if the product is removed from the country in which it was
originally purchased.

SERVICE

During the warranty period, ADVANTEST will, at its option, either repair or replace products
which prove to be defective.

When trouble occurs, buver should contact his local supplier or ADVANTEST giving full details
of the problem and the model name and serial number.

For the products returned to ADVANTEST for warranty service, buyer shall prepay shipping and
transportation charges to ADVANTEST and ADVANTEST shall pay shipping and transportation
charges to return the product to buyer. However, buyer shall pay all charges, duties, and taxes
incurred in his country for products returned from ADVANTEST.

CLAIM FOR DAMAGE IN SHIPMENT TO ORIGINAL BUYER

The product should be thoroughly inspected immediately upon original delivery to buyer. All
material in the container should be checked against the enclosed packing list or the instruction
manual alternatively, ADVANTEST will not be responsible for shortage unless notified
immediately.

If the product is damaged in any way, a claim should be filed by the buyer with carrier
immediately. (To obtain a quotation to repair shipment damage, contact ADVANTEST or the local
supplier.) Final claim and negotiations with the carrier must be completed by buyer.

SALES & SUPPORT OFFICES

Advantest(Singapore) Pte.Ltd.
438A Alexandra Road
#08-03/06 Alexandra Technopark Singapore 119967
Phone : 652743100 Facsimile : 65-274-4055
ROHDE & SCHWARZ Engineering and Sales GmbH
Mithldorfstr. 15 (P.O.B. 80 1429, D-81614 Munichen)
D-81671 Munichen, Germany ‘
Phone : 49-80-4120-13711 Facsimile : 49-89-4129-13723
TEKTRONIX INC.
P.O. Box 500, M/S 39-520, Beaverton, Oregon 97077-0001
or
Howard Vollum Industrial Park, M/S 58743, Beaverton, OR, 97077, U.S.A.
Inside the U.S. 1-800-426-2200
Outside the U.S. 1-503-627-1933

——— Technology Support on the Leading kdge —

ZADVANTEST

ADVANTEST CORPORATION

Shinjuku-N8 Building, 4-1, Nishi-Shinjuku 2-chome, Shinjuku-ku, Tokyo 183-0880, Japan
Phone:+81-3-3342-7500 Facsimile:+81-3-56322-7270 Telex:232-4814 ADVAN J








































































































































































KeyTek Application Note

EFT Testing per IEC 1000-4-4

EFT BACKGROUND

Electrical Fast Transients (EFT) are caused anytime a
gaseous discharge oceurs (a spatk in air or other gas),
the most common being the opening of a switch through
which current is flowing. As the switch is opened, arcing
occurs between the contacts; first at a low voltage and
high frequency while contacts are close together, and
later at a higher voltage and lower frequency as the
contacts become separated. Coupling of the EFT into
electronic products occurs when power cables handling

APPLICABLE STANDARDS

high currents are run in close proximity to power, data,
andfor /O cables.

Electronic products are tested for EFT immunity to
insure their continued reliable operation if subjected to
realistic levels of fast transients. The European Union’s
EMC Directive mandates EFT testing for virtually all
electricat and electronic products as a condition for
obtaining the CE Mark before shipping to a member
state of the European Union.

Generic Immunity, Product and Product Family
Standards require that EFT tesis be performed in
accordance with Basic EMC Standards: IEC 801-4, IEC
1000-4-4 or EN 61000-4-4', KeyTek’s Application Note,

EG 80144, [EC 1000-4-4, and EN $1000-4-4 are essentially the same for test voltages
and fevels,

Basic EMC STANDARD

“EMC Standards Overview,” provides an overview of
European Standards for electromagnetic compatibility,
describes how the Standards relate to one another, and
lists sources for procuring copyrighted documents,

The Basic EMC Standards for EFT define methods of
generating consistently reproducible fast transients for
test purposes. They specify generator and
coupler/decoupler design and performance in an attempt
to produce correlational results between test sites. The

TEST LEVELS

Basic EMC Standard specifies how to perform EFT
testing, the Generic, Produet and Product Family
Standards specify the test levels and pass/fail
performance criteria.

Standard Applicability Test Voltage
EN 50082-1 Generic Tmmunity - Residential, Commercial and Light Industrial 1kV
EN 50082-1 Draft Generic Immunity - Residential, Commercial and Light Industrial IkV
EN 50082-2 Generic Immunity - Industrial Environment 2kV
EN 50082-2 Draft Generic Immunity - Industriai Environment 2kV
EN 55104 Immunity for Household Appliances, Tools and Similar Apparatus KV

Test SET-UP
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EFT Testing per IEC 10600-4-4

CoOUPLING METHODS

TEST EXECUTION

Capacitive Coupling via 330F capacitors is the
required coupling method to AC or DC power mains,
These coupling capacitors are included as part of a
Coupler/ Decoupler (C/D) in commercially available
EFT simulators. The design of the decouphing portion
of the C/D, which prevents the EFT burst from traveling
back onto the power mains, is also specified in [EC
1000-4-4.

A Capacitive Counpling Clamp is used to couple EFT
bursts onto data, I/0, and telecommunications lines.
Construction of the clamp is shown in Figure 5 of IEC
1000-4-4; however, considerable differences exist in
commercially available clamps. Some clamps use higher
quality materials and some designs allow for the use of
an optional safety interlocked cover.

WAVEFORMS

STANDARD EFT WAVEFORM

Each Pulgse in the Bursi

0%~

50%~

0%

re—- 50nsas £ 30% —

Snsac + 30%

WAVEFORM VERIFICATION

According to IEC 10006-4-4, testing must be carried out
according to the manufacturer’s test plan, which shalt
specify:

Type of test

Polarity (+ & - required)

Test levels

Test duration
(1 minute minimum)

EUT ports

Sequence to tests
to ports, etc.

Number of Volfage tests
EUT operating condition

Auvxiliary equipment

EUT PERFORMANCE CRITERIA

IEC 1000-4-4 requires that the simulator output be
verified periodically. A 50 ohm foad and attenuator rated
for high voltage is required and the measurement must
be made using an oscilloscope with at least 400MHz
bandwidth.

One problem noted with IEC 1000-4-4 is that simmulator
designs can be quite different and although each has a
50 ohm source impedance and provides the specified
pulse into a 50 ohm termination, some simulators
provide significantly more or less energy than others
into {oads that are not 50 ohms - the AC power input
of most electronic products 1s something other than
50 ohms. To deal with the problems, changes to the
standard were proposed to require waveforms be
vertfied into & 1000 ohm load. Unfortunately, these
changes were not accepted; however, this and other
proposed improvements to IEC 1000-4-4 wiii be
mncluded 1n a forthcoming Annex.

For BFT tests, the Generic Immunity Standards and
Household Appliances Product Family Standard reqaire
that products operate as intended after the test. No
degradation or loss of function is allowed below a
performance level specified by the manufacturer.
During the test, degradation is allowed, but not a
change in the actual operating status or data storage.
Refer to the tables located in the Generic, Product

and Product Family Standards for specific Performance
Criteria, The product cannot become unsafe under

any conditions.

EFT SIMULATORS

EFT Simulators produced by KeyTek Instrument
Corporation meet all the simulator requirements of 1EC
£008-4-4, including discharge pulse energy, output type,
dynamic source impedance, and all waveform
characteristics. Additionally, KeyTek simulators meet
the requirements for coupling/decoupling networks for
AC and DC mains as described in paragraph 6.2 of

IEC 1000-4-4. Contact KeyTek for details.

One Lowell Research Center

Lowell, Massachusetts 01852-4345 USA

1 800 753 9835 « Tel: 1 978 275 0800 « Fax: 1 978 275 (850
email: sales@keytek.com

hitp/fwww.keylek.com

A division of Thermo Voltek, a Thermo Electron company
KeyTek ts a registered trademark of Thermo Volick Corporation, ©@Thermo Voltek.
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KeyTek Application Note

EMC Standards Overview

AN OVERVIEW

The European Union’s EMC Directive requires that
virtually all electronic and efectrical products be tested
for immunity to both man-made and natural phenomena
and to insure that products do not emit unintentional
signals that may interfere with the continued, reliable
operation of other products.

In order to accomplish this objective, CENELEC

{an acronym for Comité Européen de Normalisation
Electrotechnique) was tasked with identilying the
standards to be applied. CENELEC in conjunction with
the TEC (International Electrotechnical Commission)
and CISPR (Comité International Spécial des

THE IEC

Perturbations Radioélectroniques) have defined a series
of Product Standards, Product Family Standards, and
Basic EMC Standards for use in complying with the
EMC Directive.

Compliance with the EMC Directive will require
products be tested in accordance with Furopean Norms,
or ENs, issued by CENELEC. These ENs are not
developed by CENELEC but are [EC and CISPR
standards redesignated as ENs. For example, Basic
EMC Standard TEC 1000-4-2 becomes EN 61000-4-2;
Basic EMC Standard CISPR 22 becomes EN 55022,

The IEC or International Electrotechnical Commission
13 a worldwide standards writing organization.
Membership includes most industrialized nations and
is open to any nation that wishes to contribute and
supply a techaical expert.

CISPR

Within the IEC are Technical Committees, each tasked
with developing and maintaining specific types of
standards. Most Basic EMC Standards for immmunity
are developed by the IEC, as are most Product and
Product Family Standards.

CISPR is a special part of the IEC tasked with the
development of standards dealing with unwanted

radiated emissions in the RF (radio frequency} spectrum.

The objective of CISPR standards is to limit the amount
of undesirable RF emanating from electrical and

THE STANDARDS

electronic products, and therefore limit the amount of
interference to other electronic prodacts. Most Basic
EMC Standards for radiated emissions are written by
CISPR Technical Committees.

There are three types of EMC Publications:

Product Standards

Product Family Standards (including Generic Standards)
Basic EMC Publications




EMC Standards Overview

PRODUCT STANDARDS

Product EMC Standards relale to a particular type

of product, system or installation for which specific
conditions must be considered. Product EMC Standards
include:

= Resistance Welding equipment

» Measuring Relays and Protection equipment

Product Standards have priority over Product Family and
Generte Standards; however, where no Product Standard
or Product Family Standard exists tor a particular
product, the relevant Generic Standard will apply.

PropucT FAMILY STANDARDS

Product Family Standards apply to products of a

particuiar category such as:

» Houschold appliances and portable tools

= ITE (Information Technology Equipment)

= Audio, video, andio-visual and entertamment lighting
control apparatus for professional use

Product Family Standards have priority over Generic

Standards; however, where no Product Family EMC

Standard exists for a particular product family, the

relevant Generic Standard will apply.

(GENERIC STANDARDS

Generic EMC Standards are a special type of Product
Family Standard which apply to products operating in 2
particuiar environment for which no dedicated Product
or Product Family Stardard exists. They specify a set of
essential requirements, test procedures and generalized
performance criteria applicable to products or systems
operating in this environment.

The Generic EMC Standards inciuda: EN 50082-1,

EN 50082-2, EN 50081-1 and EN 50081-2 which cover
immunity and emissions testing for commercial,
residential and light industrial environments, as well

as for industrial environments.

Basic EMC PUBLICATIONS

Basic EMC Publications may be standards or technical
reports which, by definition, are NOT dedicated to
specific product families, products, systems or
installations. They may concern:
= Terminology
* Descriptions of electromagnetic phenomena
o Specification of compatibility levels

{NOT compliance levels)
» Geperal requirements for the Hmitation of emissions
s Recommendations for test levels for immunity
» Measurement and test techniques
» Descriptions and classification of the environment

Basic EMC Publications include Basic EMC Standards
such as the IEC 1000-4-X Series, CISPR 22, CISPR 11,
and others. (IEC 1000-4-X Series will become

HEC 61000-4-X as new standards are developed and
curresnt ones revised.)

OTHER DIRECTIVES

In addition to the EMC Directive, there are other
directives to which manufacturers of electrical and
electronic products may have to comply:
Safety Directives: Machinery Directive

Low Voltage Directive
Each product must comply with the safety directive that
is most applicable. Products which can be classified as
machinery should comply with the Machinery Directive,
and those products that can be classified as efectrical or
electronic products will have to meet the Low Voltage
Directive. The manufacturer is required to determine
which is most applicable for cach product.
Other directives include:
» Toy Directive (already in force)
« Medical Devices Directive (medical electronics)
» Tefecommunications Directive (telecom products)
» Automotive Directive {vehicles and vehicle electronics)

STANDARD DOCUMENT SOURCES

Standards may be obtained directly from the issuing
body - the IEC or CENELEC, or from your national
standards organization. In the United States it is the
American National Standards Institute (ANSI) at

+ (1) 212-642-4900; in the United Kingdom it 1s the
British Standards Institute (BST), Commercial sources
include The Document Center in the United States at
+ (1) 4153-591-7600.

In order to maintain an up-to-date Standards file,
contact ERA Technology Ltd. in the United Kingdom at
+(44y 1372 367018 and request a subscription to the
Safety and EMC newsletter.

One Lowell Research Center

Loweli, Massachusetts 01852-4345 USA

1 8OO 753 9835 = Tel: | 978 275 0800 « Fax: | 978 275 0850
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KeyTek Application Note

Standard Selector Guide

PropucTt AND PRODUCT FAMILY STANDARDS

Ag of January 1, 1996, all electrical or electronics
products shipped into the European Union that could
either cause electromagaetic interference (EMI) or
could be susceptible to EML must be tested to ensure
adherence fo the EMC Directive. (If a manufacturer
believes that a product does not cause EMI and is not
affected by EMI, the onus is on the manufacturer o
substantiate his claims.)

In order to comply with the EMC Directive, the
following products listed must conform to applicable
Product or Product Family Standards. I no Product or

Product Family Standards exist, the product must
comply with the Generic Immunity and Emissions
standards. These generic standards are divided into
twWo areds:

Generic seneric

Environment Emissions  Immunity

Residential, commercial,

and light indunstnal EN 50081-1 EN 50082-1

Industrial EN 50081-2 EN50082.2

RESIDENTIAL, COMMERCIAL AND LIGHT-INDUSTRIAL ENVIRONMENTS

EN 50081-1, the generic emission standard for

residential, commercial and lght industrial states that:

“The environments encompassed by this standard are
residential, commercial and light-industrial locations,
both indeor and outdoor. The following list, although
not comprehensive, gives an indication of locations,
which are included:

- residential properties, €.g. houses, apartments
- retail outlets, e.g. shops, supermarkets
- business premises, e.g. offices, banks

INDUSTRIAL ENVIRONMENT

- areas of public entertainment, e.g. cinemas,
public bars, dance halls
— outdoor locations, e.g. pefrol stations, car parks,
amusement and sports centres
~ light-industrial locations. e.g. workshops,
laboratories, service centres
Locations which are characterized by being supplied
directly at low voltage from the public mains network
are considered to be residential, commercial or light
mdustrial.”

EN 50081-2, the generic emission standard for the
industrial environment states that:

“Apparatus covered by this standard is not intended
for connection to the public mains network but is
intended to be conpected to a power network supplied
from a high or medium-voltage transtormer dedicated
for the supply of an installation feeding manufacturing
or similar plant.”

Industrial locations are characterized by the existence
of one or more of the following conditions:

- industrial, scientific and medical (ISM) apparatus

- heavy inductive or capacitive oads are
frequently switched

- currents and associated magnetic fields are high

These are the major contributors to the industrial
electromagnetic environment and as such distinguish
the industrial from other environments.

ISA equipment is defined in EN 55011, Annex A as:

“... suitable for use in all establishments other than
domestic and those connected to a low voltage power
supply network which supplies buildings used for
domestic purposes.”

Some examples from Appendix A of EN 55011 for ISM
equipment inciude: signal generators, measuring
receivers, spectrum analyzers, chemical analysis
machines and switched mode power supplies.
Examples of general equipment include: industrial
induction heating equipment, induostrial microwave
heating equipment, medical apparatus (specifically
short-wave therapy equipment and microwave therapy
equipment}, spark erosion equipment, and spot welders,

Some overiap exists in the definitions of the two
categories and it is up to the manufacturer to use the
best judgement in selecting the appropriate category.
The manufacturer alwayvs has the final responsibility
in assuring compliance with the directive.




Standard Selector Guide

Emissions

immunity

Product Category

AC Power
harmonic carrents

Voltage Flicker

RF Emissions

ESD, EFT, Surge,
and RF Immunity

Audio equipment

EN 60555-2 will
become EN 61000-3-2

EN 60335-3 will
become EN 61H0003-3

EN 35013

EN 30082-1

Household appliances and portble tools,
e.g. vacaun cleaners, washing machines,
heating and cooking appliances, dimmers

EN 665333-2 will
beceme EN 61000-3-2

EN 60535-3 will
become EN 610003-3

LN 55014

EN 55104

Industnal electrome power and control equipment

EN &1000-3-2

EN 61000-3-3

[N S0081-2

EN 30082-2

Industrial non-electvonic equipment
e.g. commutator motors

EN 61000-3-2

EN 61000-3-3

EN S008)-2

BN S0082-2

Industrial, Scienufic and Medical (JSM) equipment
designed to generate radio frequency energy

EN 61000-3-2

EN 61000-3-3

EN 55011

EN 30082-1 or EN 500822

Information Technology Equipment {ITE)

EN 61000-3-2

EN 61000-3-3

EN 535022

EN S0082-1 or EN 30082-2

Latts

prEN 12015

prEN 12016

Lighung equipment

EN 60555-2 will
become BN 61000-3.2

EN 61000-3-3
for disco lighting etc.

EN 35045

EN 300821 wil] be EN 61547
in the futue

Medical Leuipment

EN 60601-1-2

EN 606(H-1-2

Power Mains signaling equipment

EN 61060-3-2

EN 30065-1

LN 3008241

Professional Audio Visual Equipment

prEN S5103-1

prEN 55103-2

Residential and Light Industrial equipment,

EN 61000-3-2

EN 61000-3-3

EN 30081-]

EN 30082-1

TV and Radic Receivers

EN 60555-2 will
become EN 61000-3-2

EN 605553 will
become EN 610003-3

EN 35013

EN 53020

PropuUCT AND PRODUCT FAMILY STANDARDS FOR IMMUNITY MaxiMUM REQUIRED TEST LEVELS

Power
Surge Surge Frequency | Pulse
Combination Telecom Magnetic Magnetic ; Dips & 100lHz

1EC ESD EFT Wave Wave Fieid Field Interrupts  § Ring Wave
EN 50082-1: Jan 92 BV air discharge 4 - - S - -
Generic Immunity - Residential,
Commercial, and Light Industrial
prEN 50082-1: Oct 96/ 4%V contact mode | 1kV 2kV common mode - 3A/m |- 46% and |-
Generic Immunity — Residential, T0% Dips;
Commercial, and Light Industrial | 8V air discharge 1kV differential mode - - - [nterrupts

to O
EN 50082-2: 1993 4%V contact mode | 2kV - - 30A/m ~ - -
Generic Inmmunity —
Industrial Environment 8kV uir discharge 1kV differential mode | - - -
prEN 30082-2; Aug 96 4kV contact mode | ZkV 4kV common mode | - 30A/m - 40% and |-
Generic Tnmunity — 70% Dips;
Industrial Environment 8KV air discharge 2kV ditferential inode - - Interrapts

o0
EN 55104 4kV contact mode | IkV 2kV common moede - - 40% and | -
Immunity — Household Appliances, T0% Bhips;
Fools and Similar Apparatos 8KV air discharge 1kV differential mode - - - Interrupis

to 0

' Draft
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KeyTek Application Note
Power Frequency Magnetic Field Testing per IEC 1000-4-8

POwER FREQUENCY MAGNETIC FIELD BACKGROUND

Electronic products are often subjected to magnetic

fields at AC mains frequencies. These fields are
frequently produced in the vicinity of power
transformers and can cause problems with video
displays. Hall effect sensors, and other electronic
products having a sensitivity to magnetic fields,

Electronic Products are tested for immunity to power

APPLICABLE STANDARDS

frequency magnetic fields to insure their continued
reliable operation when placed in service. The European
Union’s EMC Directive currently mandates power
frequency magnetic field testing for certain categories
of equipment as a condition for obtaining the CE Mark
before shipping products to member states of the
Furcopean Union.

Generic Immunity, Product and Product Family
Standards require that Power Frequency Magnetic
Field tests be performed in accordance with Basic

EMC Standards: IEC 1000-4-8 and EN 61000-4-8'.

KeyTek’s Application Note, “EMC Standards

Basic EMC STANDARD

Overview,” provides an overview of European Standards
for electromagnetic compatibility, describes how the
Standards relate to one another, and list sources for
procuring copyrighted documents.

The Basic EMC Standard for Power Frequency
Magnetic Fieid defines methods of generating
consistently reproducibie magnetic fields for test

purposes. Although higher magnetic field levels are

described, compliance to the Generic lmmunity

Standard for residential and commercial products is
1A/m or 3A/m. Currently applicable only to apparatus

TEsT LEVELS

containing devices susceptible to magnetic tields,
testing of other products may be required to make that
determination. While the Basic EMC Standard specifies
how to perform Power Frequency Magnetic Field
testing, the Generic, Product and Product Family
Standards specily the test levels and pass/fail
performance criteria.

Power Prequency Magnetic Field testing is required for products that ceuld be affected by magnetic fields, including
CRTs and Hall Effect Sensors and is strongly recommended for all products.

Standard

EN 50082-1

EN 50082-1 Draft
EN 50082-2

EN 50082-2 Draft
EN 55104

TesT SET-UP

Magnetic
Applicability Field Level
Generic Immunity - Residential, Commercial and Light Industrial Not required
Generic Immunity - Residential, Commercial and Light Industrial 3A/m
Generic Immunity - Industrial Environment 30A/m
Generic Immunity - Industrial Environment 30AMm
Immunity for Household Appliances, Tools and Similar Apparatis Not required
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Power Frequency Magnetic Field Testing per IEC 1000-4-8

COUPLING METBODS

An Induction Coil having standard dimensions of

I meter per side for a rectangular coil. or | meter
diameter for a circular coil, is to be used for testing
small equipment. For large equipment, larger
dimensions may be used; however, the ¢oil shall be
able to envelop the EUT and the coil dimensions must
give a minimuun distance of coil conductors to EUT
walls equal to 1/3 of the dimension of the EUT

being tested.

WAVEFORMS

WAVEFORM VERIFICATION

IBC 1000-4-8 requires that the simulator output and
magnetic field be verified periodically. Any oscilloscope
is capable of verifying the power frequency AC current
to the coil. Monitoring the actual field requires an

AC field probe and monitor, such as the CM-HMON
available from KeyTek.

Bagnetic Fieid Goil

- Pawer Fresuency
Magnstic Field

{ Measurement
Frohe

l%_ Sinmudate:
"

TEST EXECUTION

According to IEC 1000-4-8, tests must be performed
in compliance with the manufacturer’s test plan, which
shall specify:

» How the test is carried out
s Verification of the laboratory reference conditions

» Preliminary verification of the correct operation
of the EUT

« An evaluation of the test results

EUT PERFORMANCE CRITERIA

For Power Frequency Magnetic Field rests, the Generic
Immunity Standards require that the product continue to
operate as intended during the test, however, CRT
interference is allowed above 1A/m in the residential,
comercial and light industrial draft standard. and
above 3A/m in the industrial standard. No degradation
or loss of function is allowed below a performance level
spectfied by the manufacturer. The performance level
may be replaced by a permissible toss of performance.
Refer to the tabies located in the Generic. Product and
Product Family Standards for specific Performance
Criteria. The product cannot become unsafe under any
conditions.

PoOwER FREQUENCY
MAGNETIC FIELD SIMULATORS

Power Frequency Magnetic Field Simulators and
standard coils provided by KeyTek Instrument
Corporation meet all the minimum requirements for
performing tests to »3A/m in compliance with the
applicable Generic and Product Family Standards.

One Lowell Research Center

Lowell, Massachusetts 01852-4345 UUSA
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KeyTek Application Note
Pulse Magnetic field Testing per IEC 1000-4-9

PULSE MAGNETIC FIELDb BACKGROUND

Pulse Magnetic Fields are produced as a result of a large
current impulse through a conductor. An example is
lightning current fiowing through a grounding conducior
at a power sub-station. Pulse magnetic fields can also
occur in heavy industrial areas where very large current
impulses are used in a manufacturing process.

Electronic products are tested for immunity pulse
magnetic fields to insure their continued reliable

APPLICABLE STANDARDS

operation when placed in service in a very harsh
environment. Although most electrical and electronic
products will not have 1o be tested for pulse magnetic
field immunity, the European Union’s EMC Directive
may mandate this testing as a condition for obtaining
the CE Mark under special circumstances and for
specific products before shipping to a member state
of the European Union.

Although not carrently required by Generic Immunity,
Product specific, or Product Family Standards, future
standards may require Pulse Magnetic Field tests be
performed in accordance with Basic EMC Standards:
IEC 1000-4-9 and EN 61000-4-9'. KeyTek’s Application

Basic EMC STANDARD

Note, “BEMC Standards Overview,” provides an
overview of European Standards for electromagnetic
compatibility, describes how the Standards relate to
one another, and lsts sources for procuring copyrighted
documents.

VIHC 1000-4-9 and EN 61000-4-9 are virtually identical standards.

The Basic EMC Standard for Pulse Magnetic

Field defines methods of generating consistently
reproducible current impulses for test purposes. Field
amplitudes required by these standards range from

TEST LEVELS

100 - 1000 Amps per meter. Although applicable
only to apparatus containing devices susceptible to
magnetic fields, testing may be required to make that
determination.

Field
TIEC 1000-4-9 Strength

Instaliation Envirenment Level A/m
Environment where sensitive devices using etectron beams can be used 1 N/A
Residential, office and hospital areas far away from earth conductors of lightning protection systems 2 N/A
Comumnercial areas, congrol building, field of industrial plants with lightning protection system
or metallic structures nearby 3 100
Heavy industrial and power plants and H.V. substation control rooms 4 300
Switchyard arcas of heavy industrial plants 5 1000
Higher or lower environmental levels than those described above X X

TEST SET-UP
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Pulse Magnetic Field Testing per IEC 1000-4-9

COUPLING METHODS

TEST APPLICABILITY

An Induction Ceil having a standard dimension of

I meter per side for a rectangutar cotl, or I meter
diameter for a circular coil, is to be used for testing
small equipment. This coil has a test volame of 0.6m x
0.6m x 0.5m (h). For floor standing equipment, larger
dimensions can be used, however, the coil shall be able
to envelop the EUT and the coil dimensions must give a
minimum distance of coil condectors to EUT walls
equal to 1/3 of the dimension of the EUT being tested.

WAVEFORM VERIFICATION

Basic test standards require that the simulator output be
verified periodically. In the case of the Pulse Magnetic
Field, verification is accomplished by verifying the
amplitude of the 8/20us current pulse driving the coil.
An appropriate current fransformer (Pearson Model

110 or equivalent) and an oscilloscope with a bandwidth
of >100MHz capable of displaying a single pulse are
required.

Short Circuit Current (SCi)
Minimize Loop Area

Currert
Transformer*

Shod E(}g;‘;; L
Ground ac
Ground

* Pearson Model 110 or squivalent

TEST EXECUTION

According to IEC 1000-4-9, tests must be performed
in comphiance with the manuafacturer’s test plan, which
shall specify:

= How the test is performed

= Verification of the laboratory reference conditions

= Preliminary verification of the correct operation
of the EUT

e An evaluation of the test results

According to Annex A of IEC 1000-4-9, test levels shall
be selected in accordance with the most realistic
instailation and eavironmental conditions. Tests are
recommended for equipment operating in areas
characterized by proximity of conductors of lightning
protection systems and or structures, or the proximity
of conductors, bus-bars or medium to high voltage lines
carrying tens of kAL

PuLse MAGNETIC FIELD SIMULATORS

Pulse Magnetic Field Simulators and standard coils
provided by KeyTek Instrument Corporation meet the
pulse waveform and amplitude requirements for testing
to >1000A/m in accordance with IEC 1000-4-Q, Consult
KeyTek for larger coils used for testing floor standing
equipment. Contact KeyTek for details.

One Lowell Research Center

Lowell, Massachusetis 01832-4345 USA
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Electrostatic Discharge

CM-ESD and PRO-ESD ACCESSORIES

ESD accessories for Electrostatic
Discharge (ESD) testing beyond
IEC 1000-4-2 with the CEMASTER®
and EMCPro"™ Compliance-Level
Immunity Test Systems.

Diagnostic E and H-Field Simuiation

®

MZT-11 - E-Field Simulation Tip:

Provides repeatable, local statie E-Field simulation
for interrogating high-impedance circuits for upsets
due to various levels of fixed or slowly changing
electric fields.

Provides repeatable, fast rise time, local dynamic
E-Field simulaticn, while simultaneously minimizing
the effects of local ESD-generated H-Fields. The
purpose is to isolate circuits sensitive to real-world
ESD E-Fields, which often have sub-nanosecond
edges.

MZT-12 - H-Field Simulation Tip provides
repeatable, local dynamic H-Field simulation, while
simuitancously minimizing the magnitude of local
ESD-generated E-Fields. Analogous with dynamic
E-Field simulation, the purpose of diagnostic H-Fiekd
simulation is to isolate cirenits sensitive to real-world
ESD H-fields, which often have super-fast rise times.

Vertical & Horizental Coupling Plane For Indirect ESD Testing

L3

VCP-1 - Vertical Coupling Plane for indirect ESD
tests per HEC 1000-4-2 is used to simulate the effects
of human body ESD eveats to metal objects adjacent
to an EUT. The specified 0.5 x 0.5m vertical coupling
plane includes: insulation at back of piane for personal
protection, convenient bench stand for hands-off
testing, handles and camera tripod mount to facilitate
off-bench use,

« HCP-1 - Horizontal Coupling Plane for indirect ESD

tests per IEC 1000-4-2 is used to simulate the effects
of human body ESD events to a metal bench or desk
on which the EUT may be resting. The specified

1.6 x 0.8m horizontal coupling plane includes a roll of
<.5mm thick, static-dissipative sheet insulator for use
above the plane for personal protection (meets IEC
1000-4-2 insulation thickness requirements).




Models CM-ESD and PRO-ESD ACCESSORIES

AR DISCHARGE AND CONTACT MODE TESTING

ADDITIONAL OPTIONS

TPLC-3:  Replacement contact mode tip for direct
ESD tests in accordance with the rise times
specified 1n IEC 1000-4-2 (0.7 - 1ns)

TPA-2:  Replacement air discharge tip for ESD tests
in accordance with IEC 1000-4-2

CALIBRATION TESTING

CTC-3:  Coaxial current monitor: IEC 1000-4-2 coax
monttor for ESD current waveform, with
1GHz capability. Includes high-peak-power
attenuator and low loss scope cable. IEC and
ANST require mounting the target in a 1.5m x
[.5m plane. See TP-3 accessory

FCS-1: Field and Corona Sensor Group: Common
Monitor Unit HEC-1, H-Field sensor HES-1,
E-Field sensor EES-1 and Pre-Discharge
corona sensor CCS-1

BCA-2:  DC Output Calibration Attenuator for an
independent measurement of the ESD voltage
on the tip of the CM-ESD

TP-3: Full, 1.5m x 1.5m (59" x 397)
IEC 1000-4-2 and ANSI1 C63.16
Target Plane, for mounting the CTC-3
coaxial target

T-2: A non-conducting tripod which holds
the CM-ESD or PRO-ESD simulator
steady- against equipment being tested
with hundreds of discharges at a single
poiat, without interfering with the
test results

MCA-1: Hard Carry Case (does not include
space for VCP-1, HCP-1, 1-2 or TP-3)

MINIMUM SYSTEM REQUIREMENTS

CEMASTER: CM-BASE and CM-ESD
with CM-SW or CM-IP

EMCPRO:  PRO-BASE and PRO-ESD

For additional CEMASTER® and EMCPro™ literature,
call, email or fax the KeyTek sales department.

One Lowell Research Center

Lowell, Massachusetts 01852-4345 USA

1 800 753 9835 « Tel; 1 978 275 0800 « Fax: 1 978 275 0850
email: sales@keytek.com

http/Awww. kevtek.com

A division of Thermo Voltek, a Thermo Electron company

KeyTek and CEMASTER are registered trademarks and EMCPro and CEWare are
trademarks of Thermo Voliek Corporation. ©Thermo Voliek. Specifications are subject
to change without potice. Printed in USA.
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Standards

Test Purpose & Description

1EC 1000-4-2
Electrostatic Discharge
\

Requirements for simulating heman ESD.
Contact mode preferred for direct ESD;
contact mode only for indirect ESD

ECAT"

IEC 1000-4-3

Radio frequency radiated
imnunity fest (pre-comphiance)

1ok Y air
BV comtact

TEC 1066-4-3

Radio frequency radiated
Immubity fest (compliant)

[EC 1000-4-4 v
Elgetrical Fast Transients
LA i g 5T 0 e

Requirements for sinwdating “sanitized”
showering arc, on both power and VG
(data and signal) lines

IEC 1000-4-3

ANSI C62.41

Surge 1.2/50us, 8/20us
Combination Wave
Category B

Requirements for simulating surges on both
power and YO {data and sigral) Lines

IEC 1000-4-5
Surge 10/700us Telecom Wave

Requirerents for simulating surges on
telecommunication lines

IEC 1600-4-6

Radio frequency conducted
immunity test {compliant}

IEC 1600-4-8
s Prequency Magnetic

Magnetic fields generated by AC power
maing

IEC 1609-4-9
Pulse Magnetic Fields

Simulates pulsed fields found in power
stations, substations and other environments
where very high fransients ocesr

1EC 1600-4-11
Dips and Intertupts

Simulates voltage fluctaations of the maius

> 1000A/m

ENS5014, FCC Part 15

ANSE(62.41 Reguirements for simulating 100kHz
Surge Ring Wave Ting wave

Category A, B

ENS50LL, Radio frequency radiated emissions
ENS5022 testing (pre-comphiance)

30%, 120%, Dips
H10%, 100%, 9%,
80%.70%, 40%,

[ (5% shoyt and open

CCITT Ree. K17, K20, K21
Surge 16/700us Telecom Wave

For qualifying telecom repeaters, central
office and station {1.e., subseriber) equipment

3kA, 7504,
SGH0A

Power Lines

UL 1449 Qualification tests for AC powerline

Surge Combisation protectors. Thiee levels of 6kV combination
Waves wave required: 3kA, 7504 and 500A

FCC Part 68 For qualifying telecom equipment:

Telecom specifies surge tests on telecom lines

FCC Part 68 For qualifying telecom equipment:

specifies surge tests on power lines

10/160us waveform,
1500V,

5608 waveform,
B0V

GR-1089-CORR
P aage

Surge test reguirernents for telecom
equipment installed in various locations

2/10ps waveform,
| 2300V

# Not applicable

2/10gs waveform,
1 80OV, 1500V,
5000V (AC mains)

10/360us waveform
1000V

10/10U0ps waveform
SO0V, 1000V, 1300V
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Power Frequency Magnetic Field

FEATURES

Provides Power Frequency
Magnetic Field test capability fo
IEC 1000-4-8 for the CEMASTER®
Compliance-Level Immunity Tester.

Provides compliance-tevel testing to meet the
requirements of the EMC Directive and obtain the
CE Mark.

Exceeds test levels cutlined in the Generic Immunity
and Product Family Standards for power frequency
magnetic ficlds.

Generates 56 or 601z fields independent of input
mains frequency.

SYSTEM BENEFITS

« Configurable with any combination of 5 additional
immunity test standards in 2 single tester.

» Computer contrel via software or front panel.

» Predefined IEC test routines from both software and
front panel controi.

o Windows® 3.1 and 95 based application software
and/or front panel keypad and graphics display.

= QOptional low cost coil (CM-HCOILY} is calibrated to
the CEMASTER.

Batch IEC test sequences significanily reduce test
throughput times by running entire IEC test sequences
in a single pass.

Pre-programmed IEC 1600-4-8 test routines save
time and decrease the potential for human error.

Automatic compliance report generation, using
option CEWare™, provides Power Frequency Magnelic
Field test results in a format suitable for archiving

CE Mark test records.

¢ Light weight, ergonomic design provides maximum
flexibility for operating the CEMASTER from a tabie
top, floor or within a 19-inch rack.

« Portable archifecture with rugged handles and

optional transit case enables users to transport the
tester between lest departments or to remote Tacilities.




Meodel CM-HPW
OUTPUT SPECIFICATIONS

AND TOLERANCES CEMASTER PrLaTFORM (CM-BASE)
ELECTRICAL RATINGS AND POWER REQUIREMENTS

Field Freguency: 50/60Hz
Field Amplitude: 0.5 to 4.0A/min 0.25A steps,
+10% accuracy (with CM-HCOIL)

0.65 to 100

(Maximum output 4,0A/m with coil
factor 0.8 linearly derated to
3.25A/m with coil factor 0.63)
0.05€2 maximum

Internal to CEMASTER

Coil Factor:

Coil Resistance:
AC Source:

WAVEFORM VERIFICATION

Basic test standards require that the simulator output be
verified periodically. For magnetic fields, it is only the
amplitude that needs to be verified. This is accomplished
with KeyTek’s CM-HMON or other commercially avail-
able magnetic field probe and monitor.

MmivoM SYSTEM REQUIREMENTS

CM-BASE with CM-SW or CM-FP

AVAILABLE OPTIONS

CM-HCOIL: 1m by 1m coil used to produce
the magnetic fields
CM-HMON; Magnetic field measurement

instrument for verifying the
amplitude of the magnetic fields

produced by the CM-HPWR Module

HPOWER-EXT:; External generator for power

frequency magnetic field to 30A/m

AN AFFORDABLE EMC IMMUNITY

TESTER THAT DOES IT ALL

The CEMASTER® is designed from the ground up to
provide compliance-level testing to the standards
manufacturers must meet in order fo compete in today’s
international marketplace.

Each CEMASTER is custom configured to meet your
specific needs and budget requirements. When
completely configured, the CEMASTER provides
compliance-level testing to TEC 1000-4-X Series
Immunity Standards for:

» IEC 1000-4-2 ESD

= 1IEC 1000-4-4 EFT

= [EC 1000-4-5 Surge

« IEC 1000-4-8 Power Frequency Magnetic Field
= IEC 1000-4-9 Pulse Magnetic Field

» [EC 1000-4-11 Dips & Interrupts

Coupler/Decoupler

AC Voltage: 50 1o 230V, 50/60H2
AC Current: I0A continuous

DC Voltage: 0 to 100V

DC Current:
EUT Connectors:

10A continuous

NEMA 3-15, CEE7 (“Schuko™) or
BS 1363 (British Standard)

POWER REQUIREMENTS

90-250VAC, 50/60Hz
TA at 120VAC; 0.5A at 240VAC

Input Voltage:
Input Current:

For additional CEMASTER® literature, call, email or
Jax the KeyTek sales depariment,

One Lowell Research Center

Lowell, Massachusetts 01852-4345 USA

1 BOO 753 9835 » Tel: 1 978 275 0800 » Fax: 1 978 275 0850
email: sales@keyiek.com

http://www.keytek.com

A division of Therme Voltek, a Thermo Electron company

ReyTek and CEMASTER are registered wademarks and CEWare is 2 trademark of
Thermo Voltek Corporation. ©@Thermo Voltek, Specifications are subject to change
without notice. Printed in USA.
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Electrostatic

FEATURES

Provides Electrostatic

Discharge (ESD) test capability to
IEC 1000-4-2 for the CEMASTER
Compliance-Level Immunity Tester.

« Provides compliance-level testing tc meet the

requirements of the EMC Directive and obtain the
CE Mark.

LED voltage display directly samples and indicates
actual tip voltage.

Configurable with any combination of 5 additional
immunity test standards in a single tester.

SYSTEM BENEFITS

» Predefined IEC test routines from both software and
front panei control,

» Windows® 3.1 and 95 based application software
and/or front panel keypad and graphics display.

« Built-in shot counter and timer

+  Premium storage case for ESD simulator and
accessories.

= Portable, light weight design for ease of use.

e Batch HEC test sequences significantly redoce test

throughput times by running entire IEC test sequences
in a single pass.

Pre-programmed 1EC [1600-4-2 test routines save
time and decrease the potential for human error.

Automatic compliance report generation, using
option CEWare™, provides ESD test resulis in a
format suitable for archiving CE Mark test records.

« Built-in shot counter and timer provides optimum
control over the number of shots delivered to the EUT
and time between test events,

s Light weight, ergonomically designed CM-ESD
provides a comfortable, easy to use device capable of
continuous testing.




Model CM-ESD
OQUTPUT SPECIFICATIONS

AND TOLERANCES CEMASTER PrLatvoRM (CM-BASE)
CM-ESD Rarmics aND POwWER REQUIREMENTS
ELECTRICAL

Coupler/Decoupler
P(Eak Air 500V to 8.8kV; 1V resolution, AC Voltage: 50 to 250V, 50/60Hz
Discharge: +5% accuracy

ACC i 16A {i -
Peak Contact 500V to 4.4kV; 1V resolution, Hrres continuous
Discharge: +5% accuracy DC Voltage: 0 to 100V

Rise Time: 0.7 to Ins

Repetition Single-shot, | pulse/second and
Rate: 20 pulses/second

Accessories: See ESD Accessory Sheet

WAVEFORM VERIFICATION

The basic test standards require that the simulator output
be verified periodically. A Model CTC-3 measurement
target and target plane is required for ESD curreat
waveform verification. The ESD current measurement

is then made using an oscilloscope having a 1GHz or
greater bandwidth.

1.8m x 1.5m Plate

Gnd Cahle
L.oop Away
From Plane

Curreni-Viewing-Resisior {CVR) Target
BW - 2.5 GHz

MiNIMUM SYSTEM REQUIREMENTS

CM-BASE with CM-SW or CM-¥P

ANAFFORDABLE EMC IMMUNITY

TESTER THAT DOES IT ALL

The CEMASTER® is designed from the ground up to
provide compliance-level testing to the standards
manufacturers must meet in order to compete in today’s
international marketplace.

Fach CEMASTER is custom configured to meet your
specific needs and budget requirements. When
completely configared, the CEMASTER provides
compliance-level testing to IEC 1000-4-X Series
Fnmunity Standards for:

 [EC 1006-4-2 ESD

« [EC 1000-4-4 EFT

o IHEC 1000-4-5 Surge

« IEC 1000-4-8 Power Frequency Magnetic Field
* TEC 1000-4-9 Pulse Magnetic Field

= [EC 1000-4-11 Dips & Interrupts

DC Current: 10A continuous

EUT Connectors: NEMA 5-15, CEE7 (“Schuko™),
BS 1363 (British Standard)

Power Requirements
90-250VAC, 50/60Hz
1A at 120VAC; 0.5A at 240VAC

Input Voliage:

Input Current:

For additional CEMASTER?® literature, call, email or
Jax the KeyTek sales department.

One Lowell Research Center

Lowell, Massachusetts 01852-4345 USA

| 80O 753 9835 » Tel: 1 978 275 0800 « Fax: | 978 275 0850
email: sales @keytek.com

http//www keytek.com

A division of Thermo Voltek, a Thermo Electron company

KeyTek and CEMASTER are registered trademarks and CEWare is a trademark of
Therme Voitek Corporaticn. ©Thermo Voitek. Specifications are subject to change

without notice. Printed in USA,
KPS-1058-11/97




FEATURES

Provides Pulse Magnetic Field

test capability to IEC 1000-4-9 for
the CEMASTER Compliance-Level
Immunity Tester.

« Provides compliance-level testing to meet the
requirements of the EMC Directive and obtain the
CE Mark.

» Exceeds test levels outlined in the Generic Immunity
and Product Family Standards for pulse magnetic
fields.

» Configurable with any combination of 5 additional
immunity test standards n a single tester.

SYSTEM BENEFITS

Optional fow cost coil (CM-HCOIL) is fully
catibrated to the CEMASTER

Predefined IEC test routines from both software and
front panel control.

Windows® 3.1 and 95 based application software
and/or front panel keypad and graphics display.

» Batch IEC test sequences significantly reduce test
throughput times by ranning entire TEC test sequences
in a single pass.

¢ Pre-programmed IEC 10060-4-9 test routines save
time and decrease the potential for human error.

* Antomatic compliance report generation, using
option CEWare™, provides Pulse Magnetic Field test
results in a format suitable for archiving CE Mark test
records.

Light weight, ergonomic design provides
maximum f{lexibility for operating the CEMASTER
from a table top, floor or within a 19-inch rack.
Portable architecture with rugged handles and
optional transit case enables users to transport the
tester between test departments or to remote facilities.




Model CM-HPULSE

OUTPUT SPECIFICATIONS
AND TOLERANCES

CEMASTER PratrorM (CM-BASE)

ELECTRICAL

RarTmnGs anp POWER REQUIREMENTS

Current Waveform:
Field Amplitade:

8/20us

50A/m to 800A/MmM’
=10% accuracy
(*Based on coil factor
of .72 or greater)

WAVEFORM VERIFICATION

Basic test standards require that the simulator output be
verified periodically. For the magnetic fields, verification
is accomplished by verifying the amplitude of the 8/20us
current pulse driving the coil. An appropriate current
transformer (Pearson Model 110 or equivalent) and an
oscilloscope with a bandwidth of »100MHz capable of
displaying a single pulse are required.

MINIMUM SYSTEM REQUIREMENTS

CM-BASE with CM-SW or CM-FP, CM-SURGE

AVAILABLE OPTIONS

CM-HMON: Measurement probe for power
frequency magnetic fields
CM-HCOIL: 1m by Im coil used to produce

the magnetic fields

AN AFFORDABLE EMC IMMUNITY

TESTER THAT DOES IT ALL

The CEMASTER® is designed from the ground up to
provide compliance-level testing to the standards
manufacturers must meet in order to compete in today’s
international marketplace.

Fach CEMASTER is custom configured to meet your
specific needs and budget requirements. When
completely configured, the CEMASTER provides
compliance-level testing to IEC 1000-4-X Series
Immunity Standards for:

= JEC 1000-4-2 ESD

= [EC 1000-4-4 EFT

e IEC 1000-4-5 Surge

« JEC 1000-4-8 Power Frequency Magnetic Field
» JEC 1000-4-9 Pulse Magnetic Field

o IEC 1000-4-11 Dips & Interrupis

Coupler/Decoupler

AC Voltage: 50 to 250V rms
AC Current: 16A continuons
BC Veoliage: 0 to 100V

DC Current:
EUT Connectors:

10A continuous

NEMA 5-15, CEE7 (“Schuko™),
or BS 1363 (British Standard)

PoweR REQUIREMENTS

90-250VAC, 50/60H2
LA at 120VAC; 0.5A at 240VAC

input Yoltage:
Input Current:

For additional CEMASTER® literature, call, email or
Jax the KeyTek sales department.

One Lowell Research Center

Lowell, Massachusetis 01852-4345 USA

1 800 753 9835 » Tel: 1 978 275 0800 = Fax: 1 978 275 0850
email: sales@keytek.com

http://www keytek.com

A division of Thermo Voltek, a Thermo Electron company
KeyTek and CEMASTER are registered trademarks and CEWare is a trademark of

Thermo Voltek Corporation, ©Thermo Volek. Specifications are subject to change

without notice. Printed in USA.

KPS-110B-11/97




Dips & Interrupts

FEATURES

Provides Dips and Interrupts test
capability to TEC 1000-4-11 for the
CEMASTER® Compliance-Level
Fmmunity Tester.

Provides compliance-level lesting to meet the
requirements of the EMC Directive and obtain the
CE Mark.

Meets all test levels outlined in the Generic Immunity
and Product Family Standards for dip and interrupt
testing.

Configarable with any combination of up to 5
immunity standards in a single tester.

SYSTEM BENEFITS

» Includes built-in transformer for fast, reliable
operation. No external hardware required.

= Built-in, high-speed tap switching allows custom test
routines where high speed switching between levels is
required - not just to 100%.

» Predefined IEC test routines controlled [rom either
software or front panel.

« Windows® 3.1 and 95 based application software
and/or front panel keypad and graphics display.

« Batch IEC test sequences significantly reduce test
throughput times by running entire IEC test sequences
in a single pass.

Pre-programmed TEC £000-4-11 test routines save
programming time and decrease the potential for
humntan error.

Autematic compliance repori generation, using
option CEWure™, provides Dips and Interrupts test
results in g format suitable for archiving CE Mark test
records.

« Light weight, ergonomic design provides maximum
flexibility for operating the CEMASTER from a table
top, floor or withint a 19-inch rack.

» Portable architecture with rugged handles and
oplional transit case enables users o transport the
tester between test departments or fo remote facilities.




Model CM-PQF
OQUTPUT SPECIFICATIONS

AND TOLERANCES

BLECTRICAL MINIMUM SYSTEM REQUIREMENTS
Dips: To 70% and 40% of nominal CM-BASE with CM-SW or CM-FP
Interrupts: 0% short or open

Traunsition Time: 1ps (o 5us into 1000
Inrush Current: >250A at 120V; >500A at 240V

Mintmam Event: 107, 460 - 555usec
{based on 50/60 cycles)

50 to 250V, 50/60Hz
16A continuous

AC Yoltage:
AC Current:

WAVEFORM VERIEICATION

The basic test standards require that the simulator
outpat be verified periodically. For Dip & Interrupt test
sirpulators, it is necessary to verify the voltage levels,
transition times, and the inrush current capability.

Most modern oscilloscopes are capable of observing
the voltage levels and transition times. For verifying the
inrush current, a bridge rectifier, suitably rated 1700pF
capacitor, and appropriate current transformer are
required, Model PQF-QUAL.

Rise and falt times of PQF™
simulator ransitions  _ weam <5% overshost
&

Fa
URdershoo! <B% —oens”

* Inte 10042 foad at 07 & 27¢°

ANAFFORDABLE EMC IMMUNITY

TESTER THAT DOES IT ALL

The CEMASTER? is designed from the ground up to
provide compliance-level testing to the standards
manufacturers must meet in order to compete in today’s
international marketplace.

Each CEMASTER is custom configured to meet your
specific needs and budget requirements. When
completely configured, the CEMASTER provides
compliance-level testing to IEC 1000-4-X Series
Immunity Standards for:

« IEC 1000-4-2 ESD

¢ IEC 1000-4-4 EFT

o JEC 1000-4-5 Surge

« IEC 1000-4-8 Power Frequency Magnetic Field
o IHC 1000-4-9 Pulse Magnetic Field

« [EC 1000-4-11 Dips & Interrupts

AVAILABLE OPTIONS
CM-3PQF:

16 Amp, 3-phase Dip/Interrupt
selector.

External circuit per IEC 106G0-4-11
for testing any PQF generator’s
inrush capability.

PQF-QUAL:

CEMASTER PrLatrorMm (CM-BASE)

RaATINGS AND POWER REQUIREMENTS

Coupler/idecoupier

AC Voltage: 50 to 250V, 50/60Hz
AC Current: 16A continuous

DC Voltage: 0 to 100V

DC Current: 10A coatinuous

EUT Connectors: NEMA 5-15, CEE7(*Schuko™, or
BS 1363 (British Standard)

PoOwWsR REQUIREMENTS

90-250VALC, 50/60Hz
1A at 120VAC; 0.5A at 240VAC

Input Voltage:
Input Carrent:

For additional CEMASTER® litevature, call, emuail or
fax the KeyTek sales department.

One Lowell Research Center

Lowell, Massachusetts 01852-4345 USA

1 8BGO 753 9835 « Tel: 1 978 275 0800 « Fax: 1 978 2735 0850
email: sales@keytek.com

http:/fwww keytek.com

A division of Thermo Voltek, a Thermo Electron company

KeyTek and CEMASTER arc registered trademarks and CEWare and PQF are
trademarks of Thermo Voltek Corporation, ©@Thermo Volek. Specifications are
subject to change witheut potice. Printed in USA.
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Combined EFT and Surge Mains
Coupler/Decouplers

Semi-automatic, three-phase
AC/DC mains coupler/decouplers
Jor EFT and Surge as specified by
TEC 1000-4-4 and IEC 1000-4-5.

FEATURES

+ AL voltages to 433V rms, DC to 100V. « Low cost, standalone design.

= Continuous AC line currents to 32A/phase. « Comprehensive front panel design for easy mode
+ Compatible with KeyTek’s CEMASTER® and selection.,

EMCPro™for Surge and EFT, or any EFT simulator
with user supphied cables.

SYSTEM BENEFITS

» Semi-automatic operation when used with KeyTek’s = Ergonomic design provides maximum flexibility for
CEMASTER or EMCPro simulators reduces the operating from a table top or within a 19-inch rack.
possibility of test sequence errors by prompting the s Portable architecture with rugged handles and

user to make coupling mode selections. optional transit case enables users to transport the unit

* Pre-programmed IEC test routines save time and between departments or remote facilities.
decrease the potential for human error.
+ Automatic compliance report generation, using
option CEWare™, provides three-phase AC/DC line
coupler/decoupier test results in a format suitable for
archiving CE Mark test records.




Models CM-3CD-16 and CM-3CD-32

SPECIFICATIONS AND TOLERANCES

ELECTRICAL

PowER REQUIREMENTS

Waveforms:
EFT: 5/50us, per IEC 1000-4-4
Surge: Combination wave:

1.2/50us open-circuif voltage,
8/20us short-circuit current,
per [EC 1000-4-3

Maximum Surge
Veltage & Curreat: 6.6kV, 3.3kA

Maximum EFT

Voltage: 4.4kV

Coupling Modes:
EFT: 1,12, 13, Nor PE
Surge Hi: L1,12,L30orN
Surge Lo: L1, L2, L3, NorPE

CouPLER/DECOUPLERS

AC Voltage: 50 to 250V, 50/60Hz line to
ground, 50 to 433V line to line

AC Current:
CM-3CD-16 16A/phase continuous
CM-3CD-32 32A/phase continuous

BC Current:
CM-3CI»-16: 16A  upto 48V
SA apto 11OV
1.2A apto 220V
0.3A upto 440V

CM-3CD-32:  25A  upto 48V
8A up to 220V
I.2A upto 220V
0.3A upwo 4OV

EUT Mains Output
Connectors: Safety Sockets

Input Voltage: 90-250VAC, 50/60Hz
Input Current: 1A at 120VAC,; 0.5A at 240VAC

PHYSICAL

Height: 18cm (77
Width: 47¢m (18.57)
Depth: S6cm (227)
Weight:

CM-3CID-16  17kg (38 lbs)
CM-3CD-32  24kg (52 lbs)

MINIMUM SYSTEM REQUIREMENTS

CEMASTER, EMCPro or any simulator with EFT test
capability

For additional Pulsed EMI literature, call, email or

Jax the Kevlek sales department.

One Lowell Research Center

Loweli, Massachusetts 01852-4345 USA

1 800 753 6835 « Tel: 1 978 275 0800 » Fax: 1 978 275 0850
email: sales@keytek com

http:/fwww keytek.com

A division of Thermo Voltek, a Thermo Electron company

KeyTek and CEMASTER are registered trademarks and EMCPro and CEWare are
trademarks of Thermo Yoltek Corporation. ©@Thermo Voltek. Specifications are
subject to change without notice. Printed in USA.

KPS-757B-11/97




FEATURES

Provides the ability to couple
both the telecom wave and

combination wave per
IEC 1000-4-5.

o Fully compliznt with IEC 1000-4-5 requiremnents
for telecom line coupler/decouplers.

« Permits compliance level testing of telecom lnes
to Generic Immunity and Preduct Famity Standards.

s Built-in aser selectable clamping circuit provides
additional pretection for sensitive and costly aunxiliary
equipment. :

SYSTEM BENEFITS

¢ Built-in muitiple coupling devices, including
resistors for both 1.2/50ps and 10/700us generators,
90V & 300V gas arresters and 0.1uF capacitors.

* Symmetric coupling per IEC 1000-4-5 for
telecommunication lings,

= Data rates to greater than 100kHz
» Comprehensive front panel wiring aids.

» Semi-automatic operation when used with KeyTek
simulators reduces the possibility of test sequence
errors by prompting the user to make the correct
selections.

o Portable architecture enables users to easily trapsport
the unit between test departments or remote facilities.

« Standard CM-TELCD design ensures high speed
fransmission.

= Air core decoupling chokes allow use of DC
signals without problems due to core saturation.




Model CM-TELCD
SPECIFICATIONS AND TOLERBANCES

ELECTRICAL

Mmivum SYSTEM REQUIREMENTS

Waveforms:

Telecom Line Frequency:

Number of Lines:

Maxinpum Surge
Voltage:

Maximum Signal Line
Voltage:

Maximum Signal Lipe
Current:

Designed to couple
1.2/50us combination or
10/700us telecom waves.

To 100kHz without
significant degradation

Up t four lines -
one or two pairs of
balanced Telecom lines

4.4V
200V

1A AC or DC

Clamping: Selectable built-in clamps
of 20V and 225V: external
bias input for other clamp
levels

PHYSICAL

Height: 12.2cm (4.87)

Width: 40.1cm (15.87)

Depth: 40.4cm {15.9™)

Weight: 53.9kg (24.5 1bs.)

EMCPro with PRO-SURGE, PRO-TELECOM or
with any 1EC 1000-4-5 or CCITT Rec. K.17 10/700us
waveform simalator

For additional Pulsed EMI literature, call, email or
fax the KeyTek sales department.

One Lowell Research Center

Lowell, Massachusetts 01852-4345 USA

1 800 753 9835  Tel: 1 978 275 0800 » Fax: 1 978 275 0850
email: sales @keytek.com

http://www.keytek.com

A division of Thermo Voltek, a Thermo Electron company

KeyTek is a registered trademark and EMCPro is a trademark of Thermo Voltek
Corporation. ©Thermo Voltek. Specifications are subject to change without rotice,
Printed in USA.

KPS-785B-11/97




Platform

A customer configured Immunity

Tester for compliance festing to:

IEC 1000-4-2 ESD

IEC 1000-4-4 EFT

IEC 1006G-4-5 Surge

IEC 1000-4-8 Power Frequency
Magnetic Field

IEC 1000-4-9  Pulse Magnetic Field

IEC 1000-4-11 Dips & Interrupts.

T R

FEATURES

o A cost-effective, compliance-level tester to be used as « Pre-programmed IEC test routines from both
a primary test station, or to augment other test software and front pane! control.
capabilities and stations in large facilities. + Portable, light weight design.

» Customer configurable Immunity Tester provides + Optional transport case.

from one to six immunity tests in a single unit. + Optional 197 rack mount kit

* Windows® 3.1 and 95 based application software
and/or front panel keypad and graphics display.

SYSTEM BENEFITS

*  Low cost, multi-standard test system provides
manufacturers with a single, stand-alone
system solution.

» Light weight, ergonomic design provides maximum
flexibility for operating the CEMASTER from a table
top or within & 19-inch rack.

+ Portable architecture with rugged handles and
optional fransit case enables users to transport the
tester between tesl departments or remote facilities.

»  Automatic compliance report generation, using
option CEWare™, provides test results in a format
suitable for archiving CE Mark test records.

Typical Software Screen Operating under Windows®




Model CM-BASE
SPECIFICATIONS AND TOLERANCES

AVAILABLE OPTIONS

CEMASTER ImMunNITY TEST LEVELS

IEC 1000-4-2 500V - 8.8k'V Air Discharge
500V - 4.4kV Contact Mode

1IEC 1000-4-4 250V - 2.5kV; 1- 100kHz

IEC 1000-4-5 250V - 2.5kV; 1254 - 1L.25kA

IEC 1000-4-8 0.5 - 4A/m AC TI-Field

TEC 1000-4-9 50 - 800A/m Pulse Field

IEC 1000-4-11 100, 70, 40 and 0% short or
open; inrush >250A @ 120V, and

>500A @ 240V

RATINGS AND POWER REQUIREMENTS

Coupiler/Decoupler

AC Voltage: 50 to 250V, 50/60Hz
AC Current: 16A continuous

B¢ Voltage: 0 to 100V

DC Current: 10A continuous

EUT Connectors: NEMA 5-15, CEE7 (“Schuko™),
or BS 1363 (British Standard)

POWER REQUIREMENTS

Input Voltage: 90-250VAC, 50/60Hz
input Current: 1A at 120VAC; 0.5A at 240VAC
PrysicaL

Height: 17.8cm (77}

Width: 47cm (18.57)

Depth: 56cm (227

Weight: 29kg (64 Ibs.)
ENVIRONMENTAL

Operating Limits

Temperature: 15-40°C

Humidity: 10 - 75%, non-condensing
Altitude: 8000 feet max.

Storage Limits

Temperature: 0-60°C

Humidity: 10 - 90%, non-condensing
Altitude: 8000 feet max.

MINIMUM SYSTEM REQUIREMENTS

CM-BASE with CM-SW or
CM-FP and at least one immunity test capability

IMmuNITY TEST CAPABILITIES

CM-ESD: Electrostatic Discharge (IEC 1000-4-2)
CM-EFT: Electrical Fast Transient (JEC 1000-4-4)
CM-SURGE:  Surge (IEC 1000-4-5)

CM-HPWR:

Power Frequency Magnetic Field
(1IEC 1000-4-8)

CM-HPULSE: Pulse Magnetic Field (IEC 1000-4-9)
CM-PQFK: Dips and Interrupts (IEC 1000-4-11)

CONTROL FUNCTIONS

CM-SW:

Windows® based application software
(CEWare™} provides the ability to

run any sequence of predefined IEC
routines or user defined immunity tests.
User must purchase either CM-SW,
CM-FP or both.

Front Panel keypad and graphics
display for manual operation or
automatic control using predefined
IEC routines. User must purchase
gither CM-SW, CM-FP or both.

Combines both software (CM-SW) and
froat panel (CM-FF) control functions.

CML-FP:

CM-SW/FP:

OTHER
CM-BRMK: 19” Rack Mount Kit
CM-CASE: Trangportation case for the

CEMASTER and accessories

For additional CEMASTER® literature, call, email or
fax the Keviek sales department.

One Lowell Research Center

Lowell, Massachusetts 01852-4345 USA

1 8OG 753 9835 « Tel: 1 978 275 0800 » Fax: 1 978 275 0850
email: sales @keytek.com

http:/fwww . keytek.com

A division of Thermo Voltek, a Thermo Electron company

KeyTek and CEMASTER are registered trademarks and CEWare s a trademark of
Thermo Voliek Corporation, @Thermo Voltek. Specifications are subject to change
without notice. Printed in USA,

KPS-653C-11/97




Electrical Fast Transient

Provides Electrical Fast

Transient (EFT) test capability to
IEC 1000-4-4 for the CEMASTER
Compliance-Level Immunity Tester.

FEATURES

s Provides compliance-level testing to meet the = Includes built-in single phase mains coupler/
requirements of the EMC Directive and obtain the decoupler for EUT’s to 16A AC and to 10A DC.
CE Mark. '

* Predefined IEC test routines from both software
* Exceeds the maximum test levels outlined in the and front panel control,

Generic Immunity and Product Family Standards. « Windows® 3.1 and 95 based application software

e Configurable with any combination of 5 additional and/or front panet keypad and graphics display.
immunity test standards in a single tester.

SYSTEM BENEFITS

= Batch IEC test sequences significantly reduce test *  Light weight, ergonomic design provides maximum
throughput times by running entire IEC test sequences flexibility for operating the CEMASTER from a table
in a single pass. top, floor or within a [9-inch rack.

¢ Pre-programmed IEC 1060-4-4 test reutines save « Portable architecture with rugged handles and
time and decrease the potential for human error. optional transit case enables users to transport the

» Automatic compliance report generation, using tester between test departments or to remote facilities.

option CEWare™, provides EFT test results in a
format suitable for archiving CE Mark test records.




Model CM-EFT

OQUTPUT SPECIFICATIONS “\) by
AND TOLERANCES AVAILABLE OPTIONS - :
ELECTRICAL CM-3CD-16/32:7 16 or 32 Amp, 3-phase EFT and SurLe /
Peak Voltage: 250V to 2.5kV,; 1V resolution, \‘y_(,oupier/decoupier S
+10% accuracy CM-CCL: Capacitive Coupling Clamp for
. coupling EFT transients to data lines
Waveform: Sns/50ns impulse in accordance with IEC 1000-4-4.
per IEC 1000-4-4
Burst Period:  300ms e oG |
. - Em ‘ »am
Burst Duratien:  15ms@ 1-5kHz, iy - e e i Tas
0.75ms @ > 5kHz et |y,
Frequency: 1 - 100kHz in .5kHz steps, h et
+10% accuracy GRP <t o Em ;
1 \\{ »0.6m Hesting to metal
- on GRP
WAVEFORM VERIFICATION Si:‘sz‘m Ez:nsé?;: E;:’ior ' = insures Max Signas to EUT
EUT end of clamp ** Stabilizes Stra),f C 6f Clamp
The basic test standards require that the simulator output e T Helps Frotect Aux. Equip.
be verified periodically. For EFT, a high voltage 50 ohm - . , ,
load is required, and the measurement must be made CM-CCLC: lnteriocked Capacmve Couplu:‘tg Clamp
using an oscilloscope with at least 400MHz bandwidth, Cover and cables to be used with
Model CM-CCL for increased safety,
MINIMUM SYSTEM REQUIREMENTS EFT-ATTN: External EFT attenuator for

CM-BASE with CM-SW or CM-FP

AN AFFORDABLE EMC IMMUNITY
TESTER THAT DOES IT ALL

The CEMASTER® is designed from the ground up to
provide compliance-level testing to the standards
manufacturers must meet in order {o compete in today’s
international marketplace,

Each CEMASTER is custom configured to meet your
specific needs and budget requirements. When
completely configured, the CEMASTER provides
compliance-level testing to IEC 1000-4-X Series
Immunity Standards for:

s [EC 1000-4-2 ESD "

« IEC 1000-4-4 BEFT

« [EC 1000-4-5 Surge _
» IEC 1000-4-8 Power Frequency Magnetic Field .
= IEC 1000-4-9 Pulse Magnetic Field '

s IEC 1000-4-11 Dips & Interrupts

oscilloscope monitoring of EFT
pulses up to 4.4kV, 50 and 2K ohm
input impedances. (Requires
CM-EFT capability).

CEMASTER PLaTFORM (CM-BASE)

RATINGS AND POWER REQUIREMENTS

Coupler/Decoupler

AC Voltage:
AC Carrent:
DC Voltage:
DC Carrent:

30 to 230V, 50/60TEz
16A continuous

O to 100V

10A continuous

EUT Connectors: NEMA 3-15, CEE7 (“Schuko™) or

BS 1363 (British Standard)

Power Requirements

Input Voltage:
Input Current:

90-250VAC, 50/60Hz
IA at 120VAC; 0.5A at 240VAC

For additional CEMASTER? literature, call, email or
fax the KevIek sales department.

One Lowell Research Center

Eowell, Massach

1 800 753 9835 »

usetts 01852-4345 USA

Tel: 1 978 275 0800 » Fax: 1 978 275 0850

email: sales@keyiek.com
http://www keytek.com

A division of Thermo Voltek, a Thermo Electron company

KeyTek and CEMASTER are registered trademarks and CEWare is a trademark of
Thermo Voltek Corporation, ©Thermo Voltek, Specifications are subject to change
without notice. Printed in USA. KPS-1078-11/97







