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Power Requirements of this Product

Power requirements of this product have been changed and the relevant sections of the
Operation Manual should be revised accordingly. (Revision should be applied to items
indicated by a check mark|/])

[V Input voltage
The input voltage of this product 1s [0 VAC,
and the voltage range is N to __AlD VAC.

Use the product within this range only.

V] Input fuse
The rating of this product's input fuse is £ A, 282 VAC,and _S5, R .

PN G «  To avoid electrical shock, always disconnect the AC power cord before
attempting to check or replace the fuse.
* Use a fuse element having a shape, rating, and characteristics suitable for
this product. The use of a fuse with a different rating or one that short circuits
the fuse holder may result in fire, electric shock, or irreparable damage.

V] AC power cord

The product is provided with AC power cords described below. If the cord has no power
plug, attach a power plug to the cord in accordance with the wire colors specified in the
drawing.

N/ «  The attachment of a power plug must be carried out by qualified personnel.

L1 Without a power plug [] Without a power plug
Blue (NEUTRAL ) White (NEUTRAL)
ey - -.(;r\

Brown (LIVE Black (LIVE)

Green/Yeliow (GND) Green or Green/Yeliow (GNDY

[ Plugs for USA (L] Plugs for Europe

[T Provided by Kikusui distributor/agent
Kikusui agents can provide you with suitable AC power cord.
For further information, contact Kikusui distributor/agent.







For the safe use and safe maintenance of this product, the following symbols
are used throughout this manual and on the product. Understand the
meanings of the symbols and observe the instructions they indicate (the
choice of symbols used depends on the products).

Indicates that a high voltage (over 1,000 V) is used here. Touching
the part causes a possibly fatal electric shock. If physical contact is
required by your work, start work only after you make sure that no
voltage is output here.

_—

DANGER Indica’;es an immineatiy hg;ardous_situation which, if ignored, will
result in death or serious injury.

Indicates a potentially hazardous situation which, if ignored, could
result in death or serious injury.

Indicates a potentially hazardous situation which, if ignored, may

result in damage to the product and other property.

Shows that the act indicated is prohibited.

Is placed before the sign “DANGER,” “WARNING,” or “CAUTION”
to emphasize these. When this symbol is marked on the product,
see the relevant sections in this manual.

Indicates an earth ground terminal.

Indicates a chassis ground terminal.
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The following safety precautions must be observed to avoid fire hazard, electrical
shock, accidents, and other failures. Keep them in mind and make sure that all of
them are observed properly.

» This product must be used only by qualified personnet who understand the
contents of this operation manual.

* |f it is handled by disqualified personnel, personal injury may result. Be
sure to handie it under supervision of qualified personnel {those who have
electrical knowledge.)

+ Do not use the product for purposes other than those described in the op-
eration manual.

« Use the product with the specified input power voltage.

« For applying power, use the AC power cord provided. Note that the pro-
vided power cord is not use with some products that can switch among
different input power voltages or use 100 V and 200 V without switching
between them. in such a case, use an appropriate power cord. For detfails,
see the relevant page of this operation manual.

Fuse|

< With producis with a fuse holder on the exterior surface, the fuse can be
replaced with a new one. When replacing a fuse, use the one which has
appropriate shape, ratings, and specifications.

» There are parts inside the product which may cause physical hazards. Do
not remove the external cover,

« When installing products be sure to observe “Precautions for Installation”
described in this manuai.

= To avoid electrical shock, connect the protective ground terminal to electri-
cal ground (safety ground).

+ When installing products with casters, be sure to lock the casters.

il Safety Precautions TOS6200




« Turn off the power switch and then disconnect all cables when relocating
the product.

* Use two or more persons when relocating thé product which weights more
than 20 kg. The weight of the products can be found on the rear panel of
the product and/or in this operation manual.

* Use exira precautions such as using more people when relocating into or
out of present locations including inclines or steps. Also handle carefully
when relocating tall products as they can fall over easily.

* Be sure the operation manual be included when the product is relocated.

« Check that the AC input voltage setting and the fuse rating are satisfied
and that there is no abnormality on the surface of the AC power cord. Be
sure to unplug the AC power cord or stop applying power before checking.

» {f any abnormality or failure is detected in the products, stop using it imme-
diately. Unplug the AC power cord or disconnect the AC power cord from
the switchboard. Be careful not te allow the product to be used before it is
completely repaired.

+ For output wiring or load cables, use connection cables with larger current
capacity.

* Do not disassemble or modify the product. If it must be modified, contact
Kikusui distributor/agent.

Maintenance and checking

* To avoid electrical éhock, be absolutely sure to unplug the AC power cord
or stop applying power before performing maintenance or checking.

* Do not remove the cover when performing maintenance or checking.

* To maintain periormance and safe operation of the product, it is recom-
mended that periodic maintenance, che_ckéng, cleaning, and calibration be
performed. :

Service

¢ |Internal service is t0 be done by Kikusui service engineers. If the product
must be adjusted or repaired, contact Kikusui distributor/agent.
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To standardize insulation requirements with respect to the level of transient
overvoltage, [IEC60664 (Insulation coordination for equipment within Jow-voltage
systems) classifies circuits into four categories according to the frequency of
occurrence of voltage transients. For details, see the IEC Standards.

Overvoltage category |

Equipment of overvoltage category 1 is equipment for connection to circuits in which
measures are taken to limit transient overvoltages to an appropriately low level.

Examples are protected electronic circuits,

Overvoltage category 1l

Equipment of overvoltage category Il is energy-consuming equipment to be supplied
from the fixed installation.

Examples of such equipment are appliances, portable tools and other househoid and
similar loads.

If such equipment is subjected to special requirements with regard to reliability and
availability, overvoltage category 111 applies.

Overvoltage category I

Equipment of overvoltage category I11 is equipment in fixed installations and for
cases where the reliability and the availability of the equipment is subject to special
requirements,

Examples of such equipment are switches in the fixed instaliation and equipment for
industrial use with permanent connection to the fixed installation.

Overvoltage category IV

Equipment of overvoltage IV is for use at the origin of the installation.

Example of such equipment are electricity meters and primary overcurrent protection
equipment,

[Overvoiiage category IV]

{ Overvoltage category §[]
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The contents of this operation manual are as follows:

Preface

Gives an overview of the tester and describes its features and various options.

Chapter 1 Setup
Describes proper procedures for performing specific tasks, from unpacking
to installation to preparation required before switching on POWER.
Precautions for installing and connecting the AC power cord are provided
here. Read this chapter before using the tester.

Chapter 2 Basic Operation

Describes basic operations such as setting test conditions and starting a test.

Chapter 3 REMOTE and SIGNAL I/O

Describes the REMOTE terminal {for connecting optional equipment) and the
SIGNAL I/O connector (for input/output signals).

Chapter 4 GPIB and RS-232C
Gives the device messages used to control the tester via a GPIB or RS-232C

interface,

Chapter 5 Part Names and Functions
Gives the names and functions of switches, connectors, and other parts on
the front and rear panels.
This chapter provides descriptions of the A\(alert) symbols located on

tester panels.

Chapter 6 Maintenance

Explains tester maintenance, inspection, and calibration.

Chapter 7 Specifications

Provides tester specifications.

Appendix
Explains basic tester principles; provides a table for ASCII codes 20H to
TEH and excerpts from various earth continuity test safety standards.

Sections of the operation manual
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Overview of the Manual

This operation manual is for the TOS6200 earth continuity tester.

N This manual describes a specific product ROM version,
Ver. 1.0X

The ROM version number is displayed in the opening screen displayed
immediately after power 1s switched ON. You can also obtain the ROM
version number with the *IDN? message. For information on the *IDN?
message, see chapter 4, GPIB and RS-232C.

Before making product inquiries, please have ready the tester ROM version
number and serial number indicated on the rear panel of your tester.

Opening screen for ROM version 1.01
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Introduction and Features

This tester is used to perform earth continuity tests required for class-I devices for
various safety standards, including the IEC, EN, VDE, BS, JIS, UL, and the
Electrical Appliance and Material Control Law of Japan.

The tester must be used under the following conditions:

Test current value: 3A to 30 A AC
Output terminal voltage: 5.4 V or less
Resistance value: 1.2 Q2 or less
Maximum power: 150 VA or less

1. Making test current constant

The test current for earth continuity tests has been made constant. This relieves the
operator of the burdensome procedure of resetting the test current when the
resistance of the DUT (Device Under Test) changes.

2. Safety output voltage

The constant current/constant voltage circuit provides fast response, preventing
generation of excessive output voltage even when output is interrupted during
testing. The tester complies with the limitations on no-load output voltages (6 V or
less, 12 V or less, and so on) required by many safety standards.

-f \- /j\\ / /3 .C:H;:.\;’oi.tage.w;veiorm .: - Y- . :
S0 O A VO (S e s B AN | AT AN A
\ / . 3 W _ | :CH1:V0%1agewavew /f ) / :

Chz: Curfeni waveiorm \ / / ‘1 : I \ / \ :{ \J : U: Y
W: / f : \ / l ‘ ;:1 CHz: Currenf wavef$
: Shart cirouit ‘, \ LN \ . : ;

T Svid CHE. BoAa 'aomsfd.v ' CHT: 5Vidw  CHZ 20/ 10mssdiv

#

3. Reduced cycle time

A test current is a constant current value set within approximately 100 ms.

Earth continuity tests can be conducted even at 1-second intervals. This enables the
instrument to perform tests in production lines that require reduced cycle times.

CHI BoAMw  fomsidiv
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4. Compact and lightweight

A new high-efficiency power supply (achieving a power conversion efficiency of
65%) and large output (150 VA) makes possible a tester that is remarkably compact
and lightweight, about half the size and weight of our conventional testers.

5. Excellent measurement accuracy

The tester 1s equipped with an ammeter of +/-(1% of reading + 0.2 A), a voltmeter of
+/-{1% of reading + 0.02V), and an ohmmeter of +/-(2% of reading -+ (.003 £2) that
calculates resistance values based on measured current and voltage.

6. Offset canceling function

The tester has an offset canceling function that cancels values for contact resistance
at alligator-clip connections or other connecting points, resistance components, and
the contact resistance of measuring leads in measurements using two terminals.

7. Contact check function

The tester is provided with a contact check function that verifies the connection of the
DUT (by current detection) before initiating testing.

8. Simple operations

Tester functions are fast and easily controlled, with an intuitive control method that's
easy to pick up, even for first-time users.

For example, test conditions are set simply by selecting an item displayed on the
L.CD with the cursor keys and turning the rotary knob to set/select a value.
Function keys aliow you to set shortcuts to a desired setting item.

9. Stores up to 100 types of test conditions

The tester allows you to store and name up to 100 test conditions involving
parameters such as test current, determined resistance value, and test time. For
example, you can store test conditions for a specific safety standard under the name
of the standard, or store test conditions under the name of the destination of the DUT.

When test conditions need to be modified due to changes in the destination of the
product or revised safety standards, you can recall a set of test conditions simply by
entering a memory number, making necessary modifications to the pre-existing
standard. :

Assigning specific names allows test conditions to called up by name. This function
is available through both the front panel and the remote control.

10. Programming of test conditions

A combination of stored test conditions allows automatic execution of tests
consisting of several programs of up to 100 steps each.

Although the total number of steps is limited to 300, 100 types of programs can be
stored and recalled from the front panel or the remote control.
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11. GPIB and R5-232C interfaces

The tester is provided with standard GPIB and RS-232C interfaces. It is therefore not
necessary to buy additional GPIB and RS-232C cards.

An interface cable and PC or sequencer aliows remote control of test conditions such
as test current, determined resistance value, and testing time. Measured values and
test results can also be read back.

12. Supplied test leads

The tester comes with alligator-clip test leads, letting you start testing immediately.

13. Memo function

The tester has a memo function that can store up to 20 characters per line on 3 lines,
which can be used to store serial numbers, calibration dates, and/or comments.

TOS6200




Options
The following options are available for the tester.

M RC01-TOS/RC02-TOS Remote Control Box

When connected to the REMOTE terminal on the front panel, remote control
boxes are used to control tester start/stop functions.

The RC01-TOS has one START switch, while the RC02-TOS has two START
switches. For the RC02-TOS, a test starts only when both switches are

pressed simultaneously.

Functions

OPERATE switch
Test switches are enabled only when this switch is set to the ON position.
When it is set to the OFF position, a test in progress will be stopped.
START switch
With the OPERATE switch set to ON and the tester in ready status, press
this switch to start testing.
STOP switch
Used to shut off output voltage or cancel a FAIL status; has the same
function as the STOP switch Jocated on the tester,

RCO1-TOS 1 200mm (W)X 70 mm{H) X 39mm (D)

RC02-TOS . 330mm (W) X 70mm (H)} X 39mm (D)
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M LTP-2 Test Probe

This probe lets you use the switches located on the probe to control tester

start/stop operations. Connect it to the OUTPUT and REMOTE terminals on
the tester's front panel.

Cable length: 2 m
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This chapter describes the steps from unpacking of the controller through connection
of the AC power cord.

1.1 Unpacking Checks

Upon receiving the product, make sure the package contains the necessary
accessories, and that the product has not been damaged during transportation.

If any damage or imperfection is found, contact Kikusui distributor/fagent.

Fig. 1-1  Packing and Unpacking

NOTE + Packing materials may be used for later transport of the product, so it is
recommended that they be retained.
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B

[] AC power cord, 1 [] Test leads, 1 set [} Spare fuse, 1
[B5-AA-0003] TL11-TOS 6.3A 250V
1.5m [99-02-0019]
Inserted in the
AC LINE connector

—~
e

[_] Operating Manual, 1 [] Short-circuit bars, 2
[Z1-002-250] [E3-300-032]
Instalied between
the OUTPUT and

SAMPLING terminals

Fig. 1-2  List of Accessories

SIGNAL VO, GPIB interface, and RS-232C interface cables are not supplied with
the product and must be purchased separately.

For information on connecting those cables, see 3.2, SIGNAL 1/O Connector, and
Chapter 4, GPIB and RS-232C.
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1.2 Precautions for installation

TOS6200

Be sure to observe the following precautions when installing the product.

B Do not use the product in a flammable atmosphere.

To prevent explosion or fire, do not use the product near alcohol, thinner, or
other combustible materials, or in an atmosphere containing such vapors.

M Avoid locations where the product is exposed to high
temperatures or direct sunlight.

Do not locate the product near a heater or in areas subject to drastic
temperature changes. :
Operating ternperature range: 53°Cto 35°C

Storage temperature range: -20°C to +70C

M Avoid humid environments.

Do not locate the product in a high-humidity environment-—near a boiler,

humidifier, or water supply.

Operating humidity range: 20% to 80% R.H (no dew condensation is
allowed)

Storage humidity range: 90% R.H or less (no dew condensation is
allowed)

Condensation may occur even within the operating humidity range. In that
case, do not start using the product until the focation is completely dry.
B Do not place the product in a corrosive atmosphere.

Do not install the product in a corrosive atmosphere or one containing sulfuric
acid mist or the like. This may cause corrosion of various conductors and
imperfect contact with connectors, leading to malfunction and failure, or in the
worst case, a fire.

B Do not locate the product in a dusty environment.

Dirt and dust in the product may cause electrical shock or fire.

B Do not use the product where ventilation is poor.

Prepare sufficient space around the product. Otherwise, heat may accumulate
in the product, resulting in fire.

M Do not place any object on the product.
Particularly a heavy one, as doing so could result in a malfunction.

B Do not place the product on a tilted surface or in a location
subject to vibrations.

If placed on a non-level surface or in a location subject to vibration, the
product may fafl, resulting in damage and injury.
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B Do not use the product in locations affected by strong
magnetic or electric fields.

Operation in a location subject to magnetic or electric ficlds may cause the
product to malfunction, resulting in electrical shock or fire.

1.3 Precautions for moving

When moving or transporting the product to an installation site, observe the
following precautions.

M Turn the POWER switch off.

Moving the product with the power on may result in electrical shock or
damage.

B Remove ail wirings connected.

Moving the product with cables connected may break the cables or cause the
product to fall, resulting in injury.

B For transportation, use the special packing material for the
product.

Transport the product in its original package to prevent vibration and falls,
which may damage the product.

If you require packing material, contact Kikusui distributor/agent.

1.4 For Long and Trouble-free Service Life

The heat radiation capacity at the output section is designed to be half the rated
output, taking into account size, weight, cost, and other factors. If you perform earth
continuity tests for test currents exceeding 15 A, provide pause time at least ientical
with fest times. Allow the device to rest for a period exceeding the test time.

The maximum test time is 30 minutes {at an ambient temperature of 40 "C). If the
tester is used for longer periods, the temperature at the output section may rise
excessively, tripping an internal safety circuit. If this happens, stop testing long
enough for internal temperatures to drop to normal levels.

— | b e Timie
i |
Test time Pause time
A B
A =730 minutes {Ambient temperature 40T or less)
A=B

Fig. 1-3  Testtime
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1.5 Checking the Line Voltage

This product is designed to be connected to a general-purpose electrical
outiet.

¢ Before switching on power, always check that the power source matches
the allowable line voltage range indicated on the rear panel of the tester.

LINE VOLTAGE FREQUENCY FUSE (250V) VA
RANGE RANGE Gig8a IECB0127 | MAX

¢ 85-132V 45-65Hz 8.3A SLOW 6,34 (T 450
170-250V 330

The @ symbol indicates the allowable line voltage range. If this symbol is placed by
both line voltage ranges, the tester may be used at either line voltage.

The line voltage range for the table above is as follows:
Allowable line voltage range: 85 V to 132 V AC
Allowable frequency range: 45 o 65 Hz

Using the tester outside the permitted range will result in erratic function or failure.

1.6 Connecting the AC Power Cord

PINTTGIITE «  Check the input fine voltage range indicated in the LINE VOLTAGE
RANGE table on the rear panel before connecting the AC power cord to
the tester. :

Procedure

1. Check that the power supply falls within the input line voltage range indicated on
the tester.

Check that the POWER switch of the tester 1s set to OFF.

3. Connect the AC power cord to the AC LINE connector on the rear panel of the
tester.

4, Connect the other end of the AC power cord to an electrical outlet,
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1.7 Grounding

PONTITVITE] «  Failure to ground the tester may cause electric shock.
* The product is a class-| device (indicating that electric shock preventing
depends on both protective grounding and basic insulation). Always
connect the ground terminal to an electrical ground (safety ground) or

ground.

Never use the tester without grounding it.
There are two ways to ground the fester, as given below.

1. Connect the AC power cord to a three-
contact grounded electrical outlet.

A

Grounded three-contact electrical outlet

2. Connect the protective ground terminal on the
rear panel of the tester directly to ground,
Selection, preparation, and installation of @
grounding leads must be performed by b @
qualified personnel. \’1\

8 To ground directly
L
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While this product generates voltages as low as 6 V or less AC, it carries a
maximum current flow of 30 A. Always check to make sure that no
connections are loose. Loose connection will result in overheating of the
QUTPUT terminals or the DUT (Device Under Test), which may then
result in burns or injury.

Never connect the voltage measurement line (thin wire) of the supplied
test leads or optional test probe to the OUTPUT terminals. The nominal
sectional area of this wire is inadequate for such currents, and burning
may resull.

If you plan to prepare the leads yourself, select wires for current output
having nominal sectional areas of 5.5 mm? or greater.

- This product carries a large current and consequently generates a strong

magnetic field. Make sure that no articles that may be affected by
magnetic fields are located near the test leads or current ouiput lines.
For example, images on a CRT positioned close by may be significantly
distorted.

1.8.1 Supplied Test Lead TL11-TOS

Remove the short-circuit bars connecting the
OUTPUT and SAMPLING terminals.

Connect the current output line on the crimp
terminal side of the test lead (biack) to the
LOW side of the OUTPUT terminals; connect
the voltage measurement line on the banana
plug side to the LOW side of the SAMPLING
terminals. Check that the connections are
secure.

Connect the current output line on the crimp
terminal side of the test lead (red) to the HIGH
side of the QUTPUT terminals; connect the
voltage measurement line on the banana plug
side to the HIGH side of the SAMPLING
terminals. Check that the connections are
SECUre,

AWARNING I

Improper terminal connections can result in inaccurate measurements
and burns or injury resulting from heat generated by contact resistance at
the terminals.

TOS6200
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4. Connect the alligator clip of the test lead (black) to the protective grounding
terrminal of the DUT.
5. Connect the alligator clip of the test lead (red) to a test pomt of the DUT.

For details, see 1.8.6, Connecting to the DUT.

Make sure that the alligator-clip connections are secure.
Improper connections may result in clip disconnection, causing sparking
and potentially damaging the DUT.
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1.8.2 Optional Test Probe

AWARMNG « Never connect the voltage measurement line (thin wire) of the optional

LTP-2 test probe to the OUTPUT terminals. Its nominal sectional area is
inadequate for such currents, and burning may occur.

improper terminal connections can result in inaccurate measurements
and burns or injury resulting from heat generated by contact resistance at
the terminals.

mLTP-2

1.

Lh

Remove the short-circuit bars connecting the OUTPUT and SAMPLING
terminals.

Connect the thick current output line of the test lead to the LOW side of the
OUTPUT terminals; connect the thin voltage measurement line of the test lead to
the LOW side of the SAMPLING terminals. Make sure that all connections are
secure.

Connect the thick current output line of the test probe to the HIGH side of the
OUTPUT terminals; connect the thin voltage measurement line of the probe to
the HIGH side of the SAMPLING terminals. Make sure that all connections are

secure.

Connect the DIN plug of the test probe to the REMOTE terminal.

Connect the alligator clip of the test lead to the protective grounding terminal of
the DUT.

Allow the end of the test probe to touch a test point of the DUT,

For additionat information, see 1.8.6, Connecting to the DUT.

Make sure that the end of the test probe and test lead alligator ¢lip contact/
connect securely.

Improper contact or connection may result in clip disconnection, causing
sparking and potentially damaging the DUT.

TOS6200
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1.8.3 Other Leads

FANIIGEIN] - 1f you plan to prepare the lead wires yourself, select those with nominal
sectional areas of 5.5 mm? or greater for use as current output wires.

e To avoid generating excessive heat at the connections, use crimp
terminals appropriate for the sectional area of the current output line.

The resistance for a nominal sectional area of 5.5 mm? is approximately 3.5
m{2 per meter. Use leads no longer than 10 m.

1.8.4 Measurements Using Four Terminals

Four-terminal measurements allow the tester to measure the resistance of the DUT,
excluding the minute resistance of the leads, contact resistance of the OUTPUT
terminals, and other non-essential characteristies.

Remove the short-circuit bars connecting the OUTPUT and SAMPLING terminals
and connect the leads as shown in Fig. 1-4. Sampling the voltage between A and B
allows the tester to measure the resistance between A and B without interference
from the effects of contact resistance r1 to r8 and resistance R1 to R4 of the leads.

LOW HIGH

ritor8 : Contact resistance
R1 to R4 : Resistance of the leads

DUT : Device Under Test

DUT

Fig. 1-4  Four-Terminal Connection
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1.8.5 Measurements Using Two Terminals

Perform two-terminal measurements if four-terminal measurements can't be made.
Note that measurements using two terminals will include the resistance components
of the ieads and the contact resistance of the OUTPUT terminals.

Install the short-cireuit bars between the OUTPUT and SAMPLING terminals and
connect the leads as shown in Fig. 1-5. The tester measures the total resistance value
of contact resistance ¥l to r4, resistance components R1 and R2 of the leads, and the
resistance between A and B.

If the resistance components of the leads and the contact resistance of the OUTPUT
terminals present probiems when using two terminals, use the offset canceling
function described in 2.4 Offset Canceling Function, which subtracts the surplus
resistance components (rl to r4, R1, and R2) in advance.

e (CHJT LT oo

e

R2

OW i
s S ARARLING moman
r1iord : Contact resistance
R1 to R2 : Resistance of the leads

DUT : Device Under Test

but

Fig. 1-5  Two-Terminal Connection
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1.8.6 Connecting to the DUT

WARN!N_G ¢ Connect to the DUT only when the tester status is "ready" ("READY”
displayed on the LCD) or "wait" during the contact check (TEST LED
blinks).

¢ To avoid burns, avoid inadvertently touching the testing point or the end of
the test probe or lead during the test or immediately after test, since they
are at high temperature. '

B Testing from the protective grounding terminal of the AC
power inlet

Connect one of the test leads to the protective ground contact of the AC power inlet
of the DUT; connect the other test lead to a test point,

W Testing from the protective grounding terminal on the enclosure

Connect one of the test leads to the protective grounding terminal of the DUT;
connect the other test lead to a test point
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W Testing from the ground contact of the AC power cord

Connect one of the test leads to the ground contact of the AC power cord of the DUT;
connect the other test lead to a test point.

NOTE *  Some safety standards specify excluding the resistance value of the AC power
cord protective ground wire from testing. Check the appropriate safety standard

to determine if this is the case.

1.9 Preliminary Inspection

Always inspect at least the following points before testing.
« (Check that the test lead covers are free of cracks or tears.
* (Check that there are no breaks in the test leads.

« Short-circuit the ends of the test leads and test at a specified current to
check for abnormalities.

» Perform the test with the QUTPUT terminals opened. This test must result
in a FAIL judgement.
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ANV « Before switching on power, always check that the power source rating

matches the allowabie voltage range indicated on the rear panel of the
tester. For details, see 1.5, Checking the Line Voltage.

* To avoid electric shocks, always turn off the tester before connecting or
disconnecting SIGNAL /O, GPIB, or RS-232C cables.

» Once you have turn off the POWER switch, wait several seconds before
turning it back on. Rapidly turning it off and on may damage the tester.

TOS56200

Power-on Procedure

1. Check that the AC power cord is connected properly.
. Connect the AC power cord to an electrical outlet.
3. Turn on the tester POWER switch.

Following the opening screen that displays the ROM version and other
information on the LLCD, the screen displayed when you last turmed the POWER
switch off appears. When the switch is turned on for the first time after purchase,
the following test conditions setup screen (MAIN) is displayed.

Test frequency
ON/OFY status of lower limit judgment
Offset ON/OFF status

Tester status or test result

Screen title

The test time
ON/OFF status

The test time

Function menus
Judgment value or measured value

Status of indication of set reference values

Test current value
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2.2 Setting the Test Conditions

2-2

The test conditions are set in the test conditions setup screen (MAIN).

If another screen is displayed, press the MAIN key. The MAIN screen appears on the
LCD, and the LED on the MAIN key lights.

Use the A ¥ 4 P keys to move the cursor to a desired item.

If functions are displayed above the F1 to F5 keys, they may be used to move a cursor
directly to a desired item. Holding down with the SHIFT key, press any of keys FI to
F5 to activate the operation indicated above the key.

At factory shipment, settings corresponding to various safety standards are written to
memory addresses 1 to 18. For details, see 2.7, Panel Memory, and Appendix 4,
Initial Settings of the Memory.

NOTE * The following table gives excerpts from the safety standards. Before performing
actual testing, check the test conditions match your appropriate safety standard.

IEC 60065 1998

25 A AC or DC (3¢ Ain Canada) 1 minute Type test
Audio, V‘écéeo, and Simitar Order of 10 AAC 01 Qorlessitiod Routine test™1
Electronic Apparatus - seconds
Satety Requirements 0.2 Q orless Raoutine test™2
IEC 80204-1 1297 10 A or more {50 or 80 Hz;} 0.1Q or 10 seconds
Electrical Eguipment of equivalent, {ormore
Industrial Machines provided that
- Part 1: the test
General Requirements current is 10

A

IEC 60335-1 1994 <1>25ADCor25 AAC or 0.1 Q or less|Not
Safety of Housghold and  [<2> 1.5 times the rated current specified
Similar Electrical of device, whichever is greater.

Appliances - Part 1:
General Reguirements

iEC 60601-1 1995 <1> 25 A {50 or 60 Hz) or 0.1 Q oriess{biv 10
Medical Electrical <2> 1.5 times the rated current seconds
Equipment - Part 1: of device, whichever is greater.

General Requirements for

Safety

IEC 80950 1997 1.5 fimes the current capacity  |0.1 Q orless|{Not
Safety of Information of a circuil generating spacified
Technology Equipment dangerous voltage.

Note that current shouid be 25
A orless AC or DC.

IEC 81010-1 1985 <1>25 ADCor 25 A AC (at 0.1 @ orless]1 minute Type test
Safety Requirements for  |power supplys rated frequency)
Electrical Equipment for o

Measurement, Control and | <2> 2 times the rated current of

Laboratory use - Part . |device, whichever is greater.

1:General Requirements

UL1482 1983 B0 Hz, 20A 0.1 0 orlessNot Type test
Audic-Video Preducts and ' specified
Accessories
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JL1850 1998 1.5 times the current capacity
Safety of information of & circuit geterating specified
Technology Equipment dangerous voltage.
Note that it shouid be 25 A or
less AC or DC.
UL2601-1 1897 <1>25 A {60 or 60 Hz} or 0.1 Q oriess|50 10 *1
Medical Electrical <2> 1.5 times the rated current seconds
Equipment - P_art 1: of device, whichever is greater. 050 o lees =
General Reguirement for
Safety
UL3111-1 1994 <1>25ADCor 25 AAC (at 0.1 Q oriess|1 minute Type tesi
Electrical Measuring and i power supplys rated frequency)
Test Equipment - Part 1: or
General Reguirements <2> 2 times the rated current of
device, whichever is greater.
ULB50G 1998 25 AAC or DC (30 Ain Canads) J0:1 & orless|1 minute Type test
Standards for Safety for
Audio/Video and Musical
instruments Apparatus for
Household, Commercial,
and Sirmnilar General Use.
Electrical Appiiance and 15A 01 Qor Not
Material Control Law of equivatent, |specified
Japan provided that
the fest
current is 15
A
JIST 1001 1992 B0 or 60 Hz, 10 Ato 25 A 0.1 Q oriess|5 seconds |™1
General Requirements for or more
Safety of Medical Electrical
Equipment
JIST 1002 1992 r
CGeneral Rules of Testing 0.2 & orless 2
Methaods for Safety of
Medical Electrical
Equipment
JIST 1022 1996 10Ato25 A 0.1 Q oriess{Not
Safety Requirements of specified
Electricat Installations for
Medically Used Rooms in
Hospitals and Clinics

*]: Equipment equipped with removable AC power cord.
*2: Equipment equipped with fixed AC power cord.

TOS6200
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Set the maximum current value flowing through the DUT. in the range 3.0 A to 30.0
A (resolution: 0.1 A). If the cursor is below the test current value, adjust it with the
rotary knob.

resistance value is such that the output power 1s less than the maximum rated
output and the output terminal voltage is 5.4 V orless. Thus, for settings for which
the product of the test current value and upper reference value (including the
offset value, when the OFEFSET is ON) exceeds 5.4 V, the tester turns off the
READY indication and blinks the OVER VOLT indication instead. This informs
the operator that the test cannot be carried out.

If the output power exceeds a maximum power rating of 150 VA during testing,
the power limitation safety function is tripped and protection status occurs.

Set test current and upper reference values within this setting range.

1,200

=
el

o
in

&
b2
|

Upper reference vahie, 3 o

Test current, A ————

+ The current value may be changed even during testing. To avoid rapid changes,
current value must be changed by increasing or decreasing the least significant
digit (the cursor 1s fixed at the least significant digit).

If the test current is changed when the resistance value is close to the upper
reference value, a FAIL status may oceur.
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1. Press the F1 (CURRENT) key to move the cursor to the test current value if it is
not already there (you can also move the cursor using the A 'V € P keys).

2. Use the o P keys to move the cursor below a digit to be set.
3. Setatest current value with the rotary knob,

2.2.2 Setting Test Frequency

Select the frequency of the test current, 50 or 60 Hz.

You can set the test frequency using the SHIFT + F1 key combination (pressing the
F1 key while holding down the SHIFT key), regardless of cursor position. Pressing
SHIFT + F1 toggles between 50 Hz and 60 Hz settings.

You can also use the A ¥ € P keys to move the cursor to the test frequency
indication.
With the cursor at the test frequency indication, use the rotary knob to set.

Turning the knob clockwise: 60 Hz

Turning the knob counterclockwise: 50 Hz
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Set ON/OFF for the lower limit judgment function.

When the lower limit judgment function is set to ON, the tester returns a measured
resistance value FAIL if it drops below the lower reference value - which is set in the
next subsection - terminating the test.

You can set the lower limit judgment function ON/OFF using the SHIFT + F2 key
combination {pressing the F2 key while holding down the SHIFT key), regardless of
cursor position. Pressing SHIFT + F2 toggles between ON and OFF.

You can also use the 4 ¥ € P keys to move the cursor to the ON/OFF indication for
the lower limit judgment function. Use the rotary knob to set to ON or OFF,

Turning the knob clockwise: ON
Turning the knob counterclockwise: OFF

2.2.4 Setting the Lower Reference Value

® OrFSETlelas

The lower reference valie may be set in the range 0.001 to 1.200 Q (resolution: 0.001
Q). With the cursor below the lower reference value, use the rotary knob to set a
value.

1. Press the F2 {LOWER) key if the fower reference value is not displayed on the
LCD. (You can also use the & ¥ <« P keys to move the cursor when the lower
reference value 1is displayed.)

Use the < P keys to move the cursor to the desired digit.

3. Use the rotary knob to set a lower reference value.
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= If you set a lower reference value above the upper reference value while the lower
limit judgment function is ON, the tester turns off the READY indication and
blinks the "UP<=LLOW" indication instead in the upper right part of the LCD.
This informs the operator that the test cannot be performed. (The lower reference
value is factory-set to 0.001 Q.)

In this case, reduce the lower reference value or increase the upper reference
value.

You can set an upper reference value in the range 0.001 to 1.200 € (resolution: 0.001
€2). With the cursor below the upper reference value, use the rotary knob to set a
value.

1. Press the F3 (UPPER) key if the upper reference value is not displayed on the
LCD. (You can also use the & W € p keys to move the cursor when the upper
reference value is displayed.)

2. Use the € P keys to move the cursor to the desired digit.

3. Use the rotary knob to set an upper reference value.

e If you set a upper reference value below the lower reference value while the lower
limit judgment function is ON, the tester turns off the READY indication and

blinks the "UP<=LOW" indication instead in the upper right part of the LCD.
This informs the operator that the test cannet be performed. (The lower reference
value is factory-set to 0.100€2.)

In this case, increase the upper reference value or reduce the lower reference
value.

+ The test current setting range for the tester is within 3 A to 30 A AC when the
resistance value is such that the output power is less than the maximum rated
output and the output terminal voltage is 5.4 V or less. Thus, for settings for which
the product of the test current value and upper reference value (including the
offset value, when the OFFESET is OFF) exceeds 5.4 V, the tester turns off the
READY indication and blinks the OVER VLT indication instead. This informs
the operator that the test cannot be carried out.
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If the output power exceeds a maximum power rating of 150 VA during testing,
the power limitation safety function is tripped and protection status occurs,

Set test current and upper reference values within this setting range.

ot

34

o

o
;

o
o0
1

Upper reference vahue, ¢ —— =

Set the timer function ON or OFF.

When the timer function is set to ON, you can contro} the duration of testing by
setting the test time as in 2.2.7, Setting the Test Time. When the set time elapses with
the resistance value within the upper and lower reference values during testing, the
tester returns a PASS and ends the test.

You can set the timer function ON/OFF setting using the SHIFT + F5 key
combination (pressing the F5 key while holding down the SHIFT key), regardless of
cursor position. Pressing SHIFT + F5 toggles between ON and OFF,

You can also use the 4 W 4 P keys to move the cursor to the timer function ON/OFF
indicator. Use the rotary knob to set tc ON or OFF,

Turning the knob clockwise: ON
Tuming the knob counterclockwise: OFF
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2.2.7 Setting the Test Time

You can set a testing duration anywhere in the range 0.3 s to 999 s (resolution of 0.1
s for 0.3 sto 99.9 s and 1s for 100 s to 999 s).

With the cursor below the timer, use the rotary knob fo set.

I. Pressthe F5 (TIMER) key to move the cursor if the cursor 1s not below the timer
(you can also move the cursor using the A ¥ € P keys).
Use the 4 P keys to move the cursor to the desired digit.

3. Use the rotary knob to set the test duration,

2.2.8 Offset Canceling Function ON/OFF Settings

Set the offset canceling function ON or OFF.

With the offset canceling function set to ON, the tester display the resistance value
obtained after subtracting the offset value set in 2.4 Offset Canceling Function from
the measured value.

You can use the SHIFT + F3 key combination (pressing the F3 key while holding
down the SHIFT key) to set the offset canceling function ON or OFF, regardless of
cursor position. Pressing SHIFT + F3 toggles between ON and OFFE.

You can also use the A W <4 P kevs to move the carsor to the OFFSET ON/OFF
mdication. Use the rotary knob to set to ON or OFF.

Tuming the knob clockwise: ON
Turning the knob counterclockwise: OFF
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2.3 Starting and Ending Test

NOTE + No test can begin when the tester is in protection status.
« If the STOP switch has been pressed, a test cannot be started. (ThIS inclades stop
signals sent from the remote control.)

= When DOUBLE ACTION is set to ON, you can begin the test by pressing the
STOP switch, then pressing the START switch within approximately a half-
second. Otherwise, the test cannot be started. For information on DOURLE
ACTION, see 2.5, System Setup.

¢ When MOMENTARY is set to ON, the tester performs the test only while the
START switch is being held down. For more information on MOMENTARY,
see 2.5, System Setup.

2.3.1 Starting a Test

To begin testing, press the START switch while the MAIN screen indicates ready. In
the ready status, the upper right part of the 1.CD indicates "READY™.

When the test starts, the LCD screen changes to display the following:

During testing, "TEST" appears in the upper right part of the LCD and the TEST
LED indicator remains lit.

The time indicated after start of the test differs with the timer function set to ON or
OFF,
When the timer is ON: The time remaining of the set time is indicated.
When the timer 18 OFF: The elapsed test duration is indicated.
(Note: When the time exceeds 999 seconds, “999” blinks.)
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You can change the test current with the rotary knob during a test. Note that the value
should fall within the upper and lower limits.

The test current cannot be changed if the key lock function is activated.

NOTE * Changing the test current when the resistance value is close to the upper reference
value may precipitate a FAIL status.

During testing, you can change the screen display as follows using the F5 (DISP)
key.

DISP 1

DISP 2

To stop the test, press the STOP switch.

2.3.2 Ending the Test

M PASS judgment

When the lower limit judgment function is ON and the measured value falls between
the upper and lower reference values, the tester returns a PASS judgment.

When the lower limit judgment function is OFF, the tester returns a PASS judgment
for the measured value if the value is less than the upper reference value,

When a PASS judgment is returned for the measured value, "PASS" appears in the
upper right part of the LCD, the PASS LED indicator lights, and the buzzer sounds.
The PASS judgment is generally displayed for about 0.2 seconds (default value).
You can set the PASS judgment display time in the range 0.2 s to 10.0 s or to HOLD.
For information on altering this setting, see 2.5, System Setup.
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When the timer is ON

After the time set in the timer elapses, the tester returns a PASS judgment and reverts
to ready status. The measurement result is displayed while "PASS" is displayed.

When the timer is OFF

The test continues as long as the measured value meets the conditions set for a PASS
judgment.
To stop the test, press the STOP switch. If the test is terminated by pressing the
STOP switch, no judgment 1s returned for the measured value, and "PASS™ is not
displayed.

PASS judgment

M FAIL judgment

If the lower limit judgment function is ON and the measured value falls outside the
range between the upper and lower reference values, the tester returns a FAIL
judgment.

When the lower limit judgment function is OFF, the tester returns a FAIL for the
measured value if the value exceeds the upper reference value. "J FAIL" appears in
the upper right part of the LCD for lower Himit judgment, while "'T FAIL" appears for
Upper limit judgment in the same part. The FAIL LED indicator also lights, and the
buzzer sounds.

To remove a FAIL judgment, press the STOP switch. (FAIL judgment indication
persists until you press the STOP switch.)

The measurement result is displayed until you press the STOP switch.

In case of FAIL, the test duration indicates the clapsed time regardless of the timer
ON/OFF setling.

FAIL judgment
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2.4 Offset Canceling Function

TOS6200

To measure a resistance value by subtracting the resistance components of lead wires
in measurements (when using two terminals or in other cases), first measure an
offset.

Measurement Procedure

1. Connect the lead wires whose resistance components are to be measured to the
OUTPUT terminals.

2. Short-circuit the ends of the leads connected to the LOW and HIGH terminals of
the QUTPUT terminals.

3. Press the SHIFT + MAIN/OFFSET keys (press the MAIN key while holding
down the SHIFT key) to invoke the offset measurement screen (OFFSET).

In the OFFSET screen, the test current, test frequency, and timer indicate the
values shown before switching screens.

4. If necessary, set test current, test frequency, and timer values.

For information on setting these values, see 2.2, Setting the Test Conditions.

5. When "READY" (ready status) is displayed in the OFFSET screen, press the
START switch. This begins offset measurement.

When you press the STOP switch or when the time set in the timer elapses, the tester
stores the offset value of that time in memory. When offset measurement ends, the
tester reverts to ready status.

Press the MAIN key to display the MAIN screen. Check that the offset function is
ON, then begin the test.

To check the offset value, display the OFFSET screen by pressing the MAIN/
OFFSET key again while holding down the SHIFT key.
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2.5 System Setup

Press the SYSTEM key to display the system setup screen (SYSTEM). The LED on
the SYSTEM key will also lLight,

You can set or enter the following nine items in the SYSTEM screen.
1 Setting the measurement mode (MAX., NORMAL)

Setting the PASS hold time

ON/OFTF for momentary setting

ON/OFF for fail mode

ON/OFF for double action

ON/OFF for contact check

Setting the buzzer volume

Setting the contrast

NaliNe s BN B “2 TV, T - S B o6

Entering comments

Setting the Measurement Mode (MAX, NORM)

Select a measurement mode for resistance:
NORM: Normal measurement mode
MAX: Retains a peak value
1. Press the F1 (MEAS) key, or use the &4 ¥ P keys lo move the cursor to MEAS
MODE.
2. Use the rotary knob to select either MAX or NORM.

Setting the PASS Hold Time

Set a hold time for PASS judgment between 0.2 s and 10.0 s (resolution: (.1 3), or set
to HOLD.

When PASS HOLD is set to HOLD, the tester retains the PASS judgment until you
press the STOP switch.

1. Press the 2 (PASS) key, or use the A ¥ € P keys to move the cursor to PASS
HOLD.

2. Use the rotary knob to set a hold time for a PASS judgment..
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NOTE:

» Releasing the START switch when MOMENTARY is set to ON is the same as
pressing the STOP switch. If the step interval has been set to HOLD for program-

based auntomatic testing, the program cannot proceed to the next step.

When MOMENTARY is set to ON, the tester performs a test only as long as the
START switch remains depressed. You can set MOMENTARY using the SHIFT +
F1 key combination (pressing the F1 key with the SHIFT key held down) regardless
of cursor position. Pressing the SHIFT + F1 keys toggles between ON and OFF
settings. Here, p appears to the left of MOMENTARY. _

When P is displayed to the left of MOMENTARY, you can also use the rotary knob
to enter ON/OTFF settings.

Turning the knob clockwise: ON

Turning the knob counterclockwise: OFF

ON/OFF for Fail Mode

TOS6200

With FAIL MODE set to ON, FAIL judgment and protection status cannot be
cancelled by a stop signal from the remote control (you can still cancel by pressing
the front panel STOP switch).

You can set the fail mode using the SHIFT + F2 key combination {pressing the F2
key with the SHIFT key held down) regardless of cursor position.

Pressing the SHIFT + F2 keys toggles between ON and OFF settings. Here, b
appears to the left of FAIL MODE. When P is displayed to the left of FAIL. MODE,
you can also use the rotary knob to enter ON/OFF settings.

Tuming the knob clockwise: ON
Turning the knob counterclockwise: OFF
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ON/OFF for Double Action

When DOUBLE ACTION is set to ON, you must press the START key within
approximately a half-second after the STOP key is pressed to start testing. (The
"READY" indication will go out approximately a half-second after the STOP key is
pressed.)

You can set DOUBLE ACTION using the SHIFT + F3 key combination {pressing
the F3 key with the SHIFT key held down) regardless of cursor position. Pressing the
SHIFT + F3 keys toggles between ON and OFF settings. Here, P appears to the left
of DOUBLE ACTION,

When P is displayed to the left of DOUBLE ACTION, you can also use the rotary
knob to enter ON/OFF settings.

Turmning the knob clockwise: ON
Turning the knob counterclockwise: OFF

ON/OFF for Contact Check

With CONTACT CHECK set to ON, the tester can start testing by monitoring
current flow through the OUTPUT termuinals.

When you press the START switch with the OUTPUT terminals opened, a "TEST"
indication appears on the L.CD), and the TEST LED on the front panel blinks, and the
tester enters current monitoring status. When the probe contacts the DUT and causes
current to flow, the TEST LED on the panel lights and the tester begins testing,
continuing the test until the set time elapses or the STOP switch is pressed.

You can set the contact check using the SHIFT + F4 key combination (pressing the
F4 key with the SHIFT key held down) regardless of cursor position. Pressing the
SHIFT + F4 keys toggles between ON and OFF settings. Here, B appears to the left
of CONTACT CHECK.

When W is d1spldycd to the left of CONTACT CHECK, you can also use the rotary
knob to enter ON/OFF setlings.

Turning the knob clockwise: ON
Turning the knob counterclockwise: OFF

+ After testing starts, sparking will occur if the probe is separated from the
DUT and then recontacts it, potentially damaging the DUT or probe.
Separate the probe from the DUT only after pressing the STOP switch.
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Setting the Buzzer Volume

You can set the volume for the buzzer that sounds in case of a FAIL judgment in the
range from 1 to 10 (resolution: 1). The volume of the buzzer for a PASS judgment is
approximately half that of a FAIL judgment. '

1.

If BUZZER VOL is not indicated on the LLCD, press the NEXT or PREV
function key to display the SYSTEM2 screen.

Press the F1 (BUZZER) key, or use the A ¥ keys to move the cursor to BUZZER
VOI.. Pressthe F1 (BUZZER) key to hear the buzzer sound set.

Use the rotary knob to set the buzzer volume.

Setting the Contrast

You can set the LCD screen contrast in the range from 1 to 10 (resolution: 1}.

1.

3

If CONTRAST is not indicated on the LCD, press the NEXT or PREV function
key to display the SYSTEM?2 screen.

Press the F2 (CONTRAST) key, or use the &4 ¥ keys to move the cursor to
CONTRAST.

Use the rotary knob to set contrast.

You can set contrast with the SHIFT + & ¥ key combination (pressing the & or ¥
key with the SHIFT key held down) in any screen.

Entering Comments

You can enter up to 20 characters per line x 3 lines worth of comments (ASCII codes
20H to 7EH; see Appendix 2).

I.

TOS6200

If COMMENTS is not indicated on the LCD, press the NEXT or PREV function
key to display the SYSTEM3 screen.

Use the 4 ¥ <€ P keys to move the cursor 1o the position where you wish to enter
a comment.

Use the rotary knob to select characters.
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2.6 Interface Setup

Press the SHIFT + SYSTEM / I/F key combination (pressing the SYSTEM key with
the SHIFT key held down) turns on the LED for the SYSTEM / UF key lights up and
displays the interface setup screen (INTERFACE).

You can set the following five items in the INTERFACE screen.
1 GPIB address

RS-232C interface communications rate

RS-232C interface data length

RS-232C interface parity

RS-232C interface stop bt

th oo 12

Setting the GPIB Address

Set the GPIB address of the tester in the range from 0 to 30.

1. Press the F1 (GPIB) key, or use the A ¥ <« P keys to move the cursor to GPIB
ADDRESS.

2. Use the rotary knob to set the GPIB address.

Setting the RS-232C interface communications rate

Select an RS-232C interface communications rate from the three following choices.
38400 bps
19200 bps
9600 bps
I. Press the F2 (SPEED) key, or use the & ¥ « P keys to move the cursor to
SPEED.
2. Use the rotary knob to select 38400, 19200, or 9600 bps.
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Setting the RS-232C Interface Data Length

Select an RS-232C interface data length from the following two choices:

7 bit

8 bit
1. Press the F3 (DATA) key, or use the 4 ¥ « p keys 0 move the cursor to DATA.
2. Use the rotary knob to select either 7 or §.

Setting the RS-232C Interface Parity

Select an RS-232C interface parity from the following three choices:
NONE
oDD
EVEN
I. Press the F4 {PARITY) key, or use the A ¥ <« P keys to move the cursor to
PARITY.
2. Use the rotary knob to select NONE, ODD, or EVEN.

Setting the RS-232C Interface Stop Bit

Select an R8-232C interface stop bit from the following two choices:

1 bit

2 bit
1. Pressthe F5 (STOP) key, or use the & 'W <€ P keys to move the curser to STOP.
2. Use the rotary knob to select either 1 or 2.
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2.7 Panel Memory

The tester can store up to 100 currently set test conditions in its internal memory,
allowing you to store test conditions for the following six items.

e Test current

« Frequency

* Lower limit judgment (inchrding ON/OFF setting)
* Upper limit judgment

+  Timer {(including ON/OFF setting)

*  Measured offset value (including ON/OFF setting)

Panel memory operation status

Memory number
Panel memory name

On shipment from the factory, settings corresponding to a variety of safety standards
are written to memory addresses 1 to 18, For these settings, see Appendix 4, Initial
Settings of the Memory,

2.7.1 Storing in the Panel Memory

NOTE + To store test conditions, first determine the memory number, then enter the name
as shown below. Moving the cursor to the memory number after setting a name

restores the entered name 1o the previous name.

Press the MAIN key to display the MAIN screen and set test conditions,

2. Press the RECALL/STORE key with the SHIFT key held down. This displays
the indication "STO**:--UNTITLED--" to the right of the screen title.

3. Use the rotary knob to set the memory number (from 00 t¢ 99} to which test
conditions are to be stored.

4. Press the P key to move the cursor to "--UNTITLED--."
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5. Use the rotary knob to enter a memory name,
ASCII code characters from 20 H to 7EH are valid. (See Appendix 2.)
6. Press the ENTER key to store the test conditions to this memoery number.

After the conditions are stored, the letters "STO" will change on the LCD to
"MEM."

Moving the cursor to another area before pressing the ENTER key will abort the
storage operation.

1. Press the RECALL key to display "RCL memory number: memory name" to the
right of the screen title.
Use the rotary knob to specify the memory number to be recalled (00 to 99).

3. Press the ENTER key. This recalls the test conditions for that memory number.

Moving the cursor to another area of the screen before pressing the ENTER key
aborts the recall operation. Modifying the test conditions recalled causes the
memory number to disappear. It will not be redisplayed even if the original test
conditions are restored.
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2.8 Program

Although the total number of steps is Emited to 500, a combination of test conditions
stored in memory allows you to set 100 programs.

Up to 100 steps may be set as a single program. For additional information on
memory, see 2.7, Panel Memory.

Press the AUTO key to turn on the AUTO key LED and display the program screen
(AUTO).

Program number

Step number Program name
Repeat settin

Running step

Total number of steps Steps waiting to be run

Program example:

| Flow of program-based testing >

Memory |} Intervalof 10 |Memury'2 Interval of HOLD

: |
¢

: Step 00
el

P

Memory 3| Interval of 0s | END |

Step 02 .

b, .
¥ o} y aenl

Step 01

Enter the foliowing settings to create a program like the one above:

00 MEMO1-10s

g1 MEMO2-HOLD
02 MEMO03-0Os
END

Description of the program example:

The program performs a test of memory 01 in step 00 and then that of memory 02 in
step 01 10 seconds after that. Because the interval time of step 01 1s set to HOLD, the
test of memory 3 in step 02 does not start unless you press the START switch. After
the START switch is pressed and the test.in step 02 is complete, the tester enters the
ready status.

Replacing END at the end of the program with RET instructs the program to repeat
testing from step 00.
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2.8.1 Recalling the Program

Use the rotary knob to specify the program number to be recalled on the AUTO
screen.

(A program number 1s displayed to indicate that the program has been called up.)

2.8.2 Creating or Editing the Program

Call up the number of the program vou wish to create or edit in the program (AUTO)
screen. Press the SHIFT + AUTO/EDIT key combination (pressing the AUTO key
with the SHIFT key held down) to display the program edit screen. "EDIT" appears
in the upper right portion of the L.CD.

Changes are saved as soon as the program is edited or created.

The program requires that the following items be set.

*  Program name

»  Memory number {(step setting)

*  Interval time

« Repeat setting

Program dispia
Program status
Program number
Step number Program name

Setting display window

Repeat setting

Deletes a program step

Inserts & program siep

Setting a Program Name

Enter the name of a program to create (ap to 12 characters) as follows:
1. Pressthe SHIFT + F1 key combination (pressing the F1 key with the SHIFT key
held down) to move the cursor to the program name.

2. Use the € P keys to move the cursor to a location below the field where a
character 1s to be entered.

3. Use the rotary knob to select the desired characters. You can enter ASCH codes
20H to 7EH as characters (see Appendix 2).
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NOTE|

«  When TIMER in test conditions of the set memory number is set to OFF, the
program-based testing is not completed. The step 1s completed by pressing the

STOP switch, but the program cannot proceed to the next step.

For each step, set the memory number of the test conditions to use and the interval
time up to the next step. The program will perform testing in the order of the step
numbers.

Once the cursor is positioned at the step number, scroll through values with the rotary
knob. You can also scroll using the A ¥ keys is possible regardless of cursor
position.

END or RET is displayed at the end of the steps.

1. Press the SHIFT + F1 key combination (pressing the F1 key with the SHIFT key
held down) to move the cursor to the step indication,

2. Move the cursor to the step immediately below the position of a step to be
inserted. '

3. Press the F1 (INS) key to add the step.
(MEMO0-1.0s is added to the end of the list.)

4. Press the p key to move the cursor to MEM to the right of the step mumber.

3. Use the rotary knob to set a memory number,

6. Use the P key to move the cursor to the interval time to the right of the memory
number.

7. Use the rotary knob to set an interval time (0 to 9.9 s, HOLD).

When HOLD is specified for a certain interval time, pressing the START key
while the specified step is in HOL.D status starts the next step.

To delete a step, move the cursor to the appropriate step number and press the F2
{DEL) key.

To change a memory number or interval time for a step, move the cursor to the
appropriate location and enter a new value with the rotary knob.

Repeat Setting

You can set program repeat using the SHIFT + F2 key combination (pressing the F2
key with the SHIFT key held down) regardless of cursor position.
Press the SHIFT + F2 keys toggles between END and RET.

i END: Ends the program; the program enters ready status at the beginning
of the steps.

ORET: Causes-the program to retum to the beginning of the steps and repeat
the test.
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NOTE « Releasing the START switch when start momentary is ON 1s equivalent to
pressing the STOP switch. If a step interval has been set to HOLD 1n program-

based automatic testing, the program cannot proceed to the next step.

Program execution is performed in the program screen (AUTO). In the program
screen, the cursor cannot be moved ic any item other than the program number.

1. Press the AUTO key to display the program screen (AUTO).

2. Specify the number of a program to recall (run) vusing the rotary knob. In this
case, the name of the selected program is displayed to the right of the program
number.

3. Press the START switch to run the program.

During the test, the tester indicates "TEST" on the LCD, and the TEST LED indicator
lights up. A running step will be displayed in reverse video.

2.8.4 Suspending the Program

Press the STOP switch to halt testing during program execution.
Press the START switch again to run the program from the beginning.

2.8.5 Program PASS/FAIL Judgment

M PASS judgment

PASS judgment s made with respect to the entire program only when the setting for
program repeat is END.

At the end of the program-based test, the tester returns a PASS judgment

and reverts to ready status.

M FAIL judgment

If the tester returns a value FAIL fjudgment during program execution, it halts the
program. Check the step where the problem occurred and press the STOP switch.
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Press the START switch to run the program again from the beginning.

2.8.6 Exiting the Program

To exit the program mode and return to normal status, press the MAIN key.
This turns off the LED for the AUTO key and redisplays the MAIN screen.

2.9 Key Lock

The key lock function protects accidental changing of the test conditions.

Press the SHIFT + LOCAL/KEY LOCK key combination (pressing the LOCAL key
with the SHIFT key held down) to lock the panel settings.

In this case, only the START and STOP switches are available on the front panel.

When key lock is in effect, "KEY LOCK" is indicated on the LCD. To cancel key
lock, press the SHIFT + LOCAL/KEY LOCK keys again.
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2.10 Protection

In the following cases, the TOS6200 tester activates an internal protection circuit and
enters protection status.

When it enters protection status, the PROTECTION LED indicator lights and the test
is halted.

M Overheating protection

If the tester's internal temperature rises to unusual levels due to a blocked air intake or
exhaust port, broken fan, use in hot conditions, or other reasons, the overheating
protection function is tripped and an "OVER HEAT" indication displayed on the
LCD.

Internal temperatures will fall to normal levels in approximately 10 minutes if no
parts are failure. Once temperatures return to normal, press the STOP switch to
cancel overheating protection.

If the overbeating protection function is set off frequently, the fan or some other unit
component may be failure.

M Test current and time

The heat radiation capacity at the output section of the tester is designed to be half the
rated output by taking into account size, weight, cost, and other factors. Thus, if a
test is carried out that exceeds a test current of 15 A, provide a pause time at least
equal (and preferably longer) than the testing duration. The maximum testing
duration is 30 minutes at ambient temperatures of 40°C or less. I the tester detects a
current of 15 A or above for 30 minutes or more during testing, the "OVER HEAT"
indication appears on the LCD.The noted limitation does not apply when the test
current does not exceed 15 A.

Press the STOP switch to cancel overheating protection.

— b Time
| | i
Test time Pause time

A B

A =30 minutes { Ambient temperature 40T or fess)
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I Overload protection

This protective function limits output power. Even for settings for which the product
of the test current and upper reference value (including offset value) is 5.4 V or less
and a test can be performed, the overload protection function is tripped if the output
power exceeds a maximum rated output of 150 VA during testing. This causes the
"OVER LOAD" mdication to appear on the LCD.

For example, when the test current is 30 A, if the load resistance (including the
resistance of the DUT, the test leads, and any other associated items) from the
perspective of the output terminals exceeds 0.166 £ ( = 150/30%), the output power
exceeds 150 VA, causing an overload. This disables testing.

Similarly, if the test current exceeds 27.7 A ( = 150/5.4), an overload may occur,
disabling testing.

The test current and resistance to be measured should fall within the power
limitations. ~

Press the STOP switch to cancel overload protection.
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M Output voltage limitation

This protective function Iimits the output voltage. If the ountput terminal voitage
exceeds 5.6 V when the measured value is not judged FAIL during a test, the output
voltage limitation function is tripped and the "VOLT LIMIT" indication is displayed
on the LCD.

Since no test can be performed for settings for which the product of the test current
and upper reference value (including offset value) exceeds 5.4 V, the output terminal
voltage will generally not exceed 5.6 V and the output voltage limitation function is
rarely tripped. However, for measurements using four terminals that use high-
resistance lead wires, or for two-terminal measurements with the offset canceling
function activated, the output terminal voltage may exceed 5.6 V in some cases,
tripping this function. This causes the tester to enter protection status.

For example, assume that the DUT with 0.190 £ is tested with the test current set to
25 A and upper reference value set to 0.200 Q. If the leads connected to the DUT are
long and four-terminal measurements are made using leads exceeding 0.034 (2 both
coming and going, the combined resistance from the perspective of the output
terminals becomes 0.224 € or greater, tripping the output voltage limit function for
5.6 'V and disabling the test.

If the product of the test current and a combined resistance from the perspective of
the output terminals is closer to 5.6 V, use leads with lower resistance values.

Press the STOP switch to cancel output voltage limitation,

M SIGNAL /O signal

This indication is tripped if the level of the ENABLE signal of the SIGNAL I/O
connector's pin 23 changes.

To clear this protection, press the STOP switch.
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2.11 Initialize

2-30

NOTE + Initializing clears the contents of the programs stored in memory. Before

initialization, make sure that the data in memory can be erased safely.

Settings corresponding to the various safety standards are stored in memory
addresses I to 18. For information on these settings, see Appendix 4, Initial

Settings of the Memory.

To initialize, press the POWER switch with the SHIFT key held when starting the
tester. This restores tester settings to factory-set values. (Press the SHIFT key until
the characters "KIKUSUI ELECTRONICS CORP." disappear.)

M Factory-shipped settings

« Test conditions set up screen (MAIN)
Test current {(CURRENT: 3.0 A

Frequency (FREQ): 50 Hz

Lower limit judgment {LOWER): OFF
Lower reference value (LOWER): 0.001
Upper reference value (UPPER): 0.100 £2

Offset (OFFSET): OFF
Timer (TIMER): OFF
Timer set value {TIMER): 1.0

« Offset screen (OFFSET)

Offset vaiue (OFFSET): 0.000 £

* Sysiem screen (SYSTEM)

MEAS MOD: NORM
PASS HOLD: 0.25
REMOTE SEL: 1
MOMENTARY: OFF
FAIL MODE: OFF
DOUBLE ACTION: OFF
CONTACT CHECK: OFF
BRUZZER VOL: 4
CONTRAST: 6
COMMENT" cleared

« Interface screen (INTERFACE)

Basic Operation

GPIB ADDRESS: 3
SPEED: 19200
DATA: S

PARITY: NONE
STOP: 2

TOS6200




The TOS6200 tester lets you to connect optional peripherals to the REMOTE
terminal on the front panel or input a signal through the SIGNAL /O connector on
the rear panel to conirol start and stop of a test. The SIGNAL I/O connector also lets
you check the tester's status based on its output signal.

3.1 REMOTE Terminal

TOS6200

The REMOTE terminal is a 5-pin DIN connector located on the front panel.

This connector is used to connect the optional RCOI-TOS or RCO2-TOS remote
control boxes or the LTP-2 test probe.

When you connect an option, the START and STOP switches on the option and those
on the front panel are both available. -

Fig. 3-1  REMOTE Terminai
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3.2 SIGNAL I/O Connector

3-2

WARNING = To avoid electric shocks, always turn off the power supply of the related
equipment when connecting or disconnecting a cable from the SIGNAL I/
O connector.

The SIGNAL I/0 connector is a D-SUB 25-pin connector located on the rear panel
used to contro} testing start and stop or to monitor the status of the tester.

Fig. 3-2  SIGNAL I/O Connector

Connector on the tester side
Omuron Corp. XM2B-2502 D-SUB 25-pin female connector

Connection cable
D-SUB 25-pm male to D-SUB 25-pin male, straight cable

Connector compatible with connection cable
Omron Corp. XM2D-2501 D-SUB 25-pin female connector or equivalent

NOTE = To avoid malfunctions caused by noise, use a shielded D-SUB 25-pin connector
and cable less than 3 m in length.
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3.2.1 SIGNAL I/O Connector Specifications

M Input signal

Active-low control input
High-level input voltage: 11 to 13 V
Low-level input voltage: 0 to 4 V
Low-level input current: -5 mA maximum

Input time width: 5 ms minimum

M Output signal

Open collector output ‘
Output withstand voltage: 30V D
Output saturation voltage: Approximately 1.1 V (at 25°C)
Maximum output current: 400 mA (total )

Il Pin configuration

COM TEST ON
: : N TEST
ENABLE—— | | | | PASS
STOP | L UPPER FAIL
START . LOWER FAIL
PROTECTION - READY

Fig. 3-3  SIGNAL I/O Pin Configuration

* To avoid damage to internal circuits, take care to avoid short circuiting +24
V at pin 24 to the chassis or ¢ircuit common.
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LSD

MSD

MSB

2-digit BCD active-low input

Panel memory or program select signal input terminal.
This select signal is latched at the rise of a strobe signal
to recall the panel memory or program.

Panel memory or program strobe signal input terminal.

Circuit common

ON during testing.

ON during test (not including the period of a current/voltage rise}.

PASS.

ON for approximately 0.2 s or more when a measured value is judged

It is continuously ON when PASS HOLD is set to ON.

Continuously ON if a measured value is the upper reference value or
greater and judged FAIL.

Continuously ON if a measured value is the iower reference vaiue or
tess and judged FAIL.

ON while the tester is in ready status.

ON if PROTECTION status arises.

Start signal input terminal.

Stop signal input terminal.

Start signal's ENABLE signal input terminal

mA.

+24 V internal power ouiput terminal. Maximum cutput current is 100

Circuit common

3-4

Table 3-1 SIGNAL IO Pin Configuration

REMOTE and SIGNAL /O
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M Internal configuration

The input and output signal circuits share the same common,

Because the input signal circuit is pulled up to +12 'V, opening the input terminals is
equivalent to inputting a high-level signal.

: Output signal 1
U
Output signal T
t ey QUEPLE SHGNAT 2
control block N (O Output sig
' +12V
Y-
s .
i‘ & O Input signal 1
. +12W
Input signat -
controt black 1
__“_mmmm<gww Input signal 2
gl ) COM

Fig. 3-4  Internal Configuration of the SIGNAL I/0 Connector

3.2.2 Starting a Test

An ENABLE signal should be set LOW and then a START signal set LOW.

In this case, a START signal of the SIGNAL /O connector and a START signal via
the REMOTE terminal are available and the START switch on the front panel is
void.

| ENABLE (IN)

3 i
E t
E i

)
{
READY (OUT) ﬁ? |
: 5 ms or more :
{( i — |
| : I
sTART(N) 1 || !
!30 ms of more : : 10 ms or more J

Fig. 3-5 START Signal
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3.2.3 Recalling a Panel Memory and Program

Ready status, PM, and STB signals are handled according to the following timing.
{Be sure that a READY signal set LOW.)

Table 3-2 gives the relation of PMO to PM7 signals to the panel memory number or
program number to be recalled:

{
READY (OUT) >S—| |

memR—(
DR ; ;

1
Ems P !

e — H

(« ormore | :
i

H

i

STB(N) 71 L

c10ms o
tormere ! 10 ms o more

{
H
i
i
H
i
Oms 10ms

'

 GTMOrE ! or more ¢
' : -
1
i
1

t
t ! :
1 ' |

Fig. 3-6  Strobe Signal

' hééalis pan.é.l r.n'er'ﬁory. O. Recalls p{ogram 0
Recalls panel memory 1 | Recalis program 1
Recalls pans! memory 2 | Recalls program 2

L L H H H | Recalis panel memory 98 | Becalls program 98
L L H H L | Recals panel memeory 99 | Recalls program 99

Table 3-2 PM Signals and Panel Memory or Program Number to be Recalled

Tix)- - -
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3.2.4 Examples of Use

M input signal

Example of control with a make contact :

This example makes the input terminal level Low using a
make contact such as a relay, switch, or another element.

Example of control with logic element i

This example uses a logic element such as transistors
instead of a switch in the above example.

s

Consider drawing a transistor collector current ic of 5 mA
or greater. COM

S

|

M Cutput signal
Example of driving a relay
This example drives a relay with an output ) Relay
signal. E
C -

400 mA or less m

C“ icmp

30V or less

Example of getting the "L" level of
digital signal R \
This example obtains the "L" level of O——-—

—{J
"L" when output
signal is produced

digital signal with respect to an output
signal.

COM

30 V or less

sl Yo
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This chapter describes the device messages used to create a program for remote
control of the tester via GPIB or RS-232C.

PTG - To avoid electric shock, always turn off the power supply of the related

equipment when connecting or disconnect a cable from the interface
connector.

4.1

4.1.1

4.1.2

TOS6200

Interface

This tester is provided with two interfaces: GPIB and RS-232C. If the tester is to be
remotely controlled, one of them must be used.

GPIB Interface

To use the GPIB mterface, set a GPIB address on the tester. To set a GPIB address,
see 2.6, “Interface setup.”

GPIB cables are available from Kikusui. Contact Kikuosui distributor/agent.
GPIB cable I m {(code: 92080)
GPIB cable 2 m {code: 92070)
GPIB cable 4 m (code: 92090)

RS-232C Interface

To use the RS-232C interface, make the following settings:
For settings, see 2.6, “Interface setup.”

RS-232C interface communications rate

RS-232C mterface data length

RS-232C interface parity

RS-232C interface stop bit

Contrel communication via RS-232C using flow control or acknowledgment
messages. One-way (ransmission may make proper communication difficult. For
acknowledgment messages, see 4.2.1, “Messages.”

For an RS-232C interface cable, use a D-sub 9-pin female-female AT cross type.
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RS-232C pin layout

1: CD {Carrier delector)

2: BXD (Received data)

3: TXD (Transmitied data)

4. DTR (Data terminal ready}
5: GND (Signal ground)

O 0T =1 Oh th b o b —

{Clear to send)
7. RTS {Rguest to send)
6: DSR (Data set ready) D-sub pin-9 female D-sub pin-9 female

Controller side Cross cable (example)

Fig. 4-1  Pin-9 AT-type connector

'‘RS-232C flow control

By executing Xon/Xoff, communication among the tester can be controlled. For
control, DC (device control) codes are used.

DC1 Request transtnission 1Th

DC3 Reguest termination of transmission 13h

Control of transmission from the RS-232C terminal to the tester

RXD

™D

r
|

The iester temporarily stops transmission
within three characters after receiving a DC3.

Control of transmission from the tester to the RS-232C terminal

| Stop temporarily

I Upto 1D
|\ characters ¢
T

XD

: Ty
Hesyme transmission

RXD

The RS8-232C terminal must temporarily stop transmission
within 10 characters after receiving a DC3.

Fig. 4-2  Control of transmission between the RS-232C terminal
and the tester '
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4.2 Message and Terminator

This section provides terminology and details concerning communication between
the personal computer (controller) and the tester (devices). See Fig. 4-3.

Program message
./ Command
| program —
header Program
Controfler i Program message Device
Query data terminator
program -~
header
Response messags m . :
[ Response | | { Vo Response
Device ¥ program ik Rezg?: 58 = * message [—% Controller
: k header / — : %rmmafor

Fig. 4-3 Messages and terminators

4.2.1 Messages

In this manual, commands sent from a computer to the tester are called program
messages, while responses sent from the tester to the computer are called response

messages.
Each message consists of a program header and data sections.

Program messages

There are two types of program messages: command messages and query messages.
A command message 1s used to execute a specified function of a device and to alter
settings.

A query message is used to inquire about the settings and status of a device.
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Writing program messages

+ Provide a space (ASCIL: 20h} between the program header and the data.

el Program header ————*{ Space (ASCIL: 20h) )_,,,. Data e

= When there is more than one piece of data, connect them using “, ” {ASCIL: 2Ch).

[
.

]

b
!
i
g Program header m-“-*[ Space (ASCII: 20h) Data -

» To connect one program message to another, use *;” (ASCII: 3Bh}.

Program message

—_

NOTE e To describe data using hexadecimal numbers, add “#H.”
Example: To describe the decimal number “10” using a hexadecimal number,
write “#HOA.”

+ When “@" i1s added to the end of a program message, the hold-off status is
retained until execution of the message is completed.

However, in the event of a message terminator with only EOl, use '@@".

Acknowledgment messages (RS-232C)

The acknowledgment message is peculiar to the RS-232C interface. This message is
sent from the tester to a controller. It indicates that a program message has been
processed. '

s Acknowledgement header e

An acknowledgment message is a character string of ASCII code which is composed
only of a header. There are two types such messages:

+ OK: Neormally terminated
+ ERROR: Abnormality occurring, such as a syntax error

Through the use of a SILENT command message, it can be specified whether to
return an acknowledgment message.

GPIB and RS-232C TOS6200
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4.2.2 Terminator

The terminator nsed to indicate that a program message has been terminated is called
a “program message terminator.” The terminator used to indicate that a response
message has been terminated is called a “response message terminator.”

¢ Program message terminators

One of the following may be used. No preliminary settings are required.
LF
LF+EOQI
EOI
CR+EOCI

* Response message terminators

CR+LF+EOI is set by default. Using 2 TRM command message, it can be changed to -
one of the following:

CR+LF+EOIL
LE+EOIL

EOl
CR+EOI
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4.3 Device Messages

The program messages and response messages supported by the TOS6200 are
referred to as device messages.

This section describes each device message supported by the tester. An item
enclosed within parentheses beside a device message name is the abbreviation of that
device message.

4.3.1 Register-Related and General-Purpose Messages

The following describes the device messages used to set, clear, or inguire about each
register and general-purpose device messages used to specify of a terminator and
other items.

*CLS (Command message only)

Clears of the status byte register, event status register, device status register,
protection register, fail register, invalid setting register and error register.

For details on each register, see 4.4, “Registers.”

Ml Command message

h

*ESR? (Query message only)

Returns the value of the event status register, then clears it.

3

For detaiis on the event status register, see 4.4, “Registers.”

M Query message

Lo (T

M Response message

Returns the contents of the event status register to *ESR?.
Example: If Bit 5 of the event status register is set,
“327 18 returned.
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(Query message only)

Inquiries about the model name and ROM version of the tester.

M Query message

Lo -

M Response message

Returns the model name of the tester to *IDN in the fellowing manner:

KIKUSUI ELECTRONICS CORP., TOS6200, 0, 1.00
i H

JE. 3l

4 b 44

Company name Model name| Version No.

Serial No. (not used)

Initializes the tester (to original factory-set settings). Note that settings in the
INTERFACE screen will not be initialized.

For details on initializes, see 2.11, “Initializes.”

M Command message

- *RST ]”-“"‘
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Used 1o set or reset each bit of the service request enable register.
Also used to inquire about the contents of the service request enable register.
For details on the service request enable register, see 4.4, “Registers.”

M Program message

{DT e~

i
L

Program data

M Program data

T onEiesering o the Servics Tequen Bnatle remee

Hexadecimal or decimal numbers
4 70H

Example: *SRE#HO1

M Response message
Returns the contents of the service request enable register to *SRE?,
Example: If Bit 5 of the service request enable register is set,

“327 is returned.

GPIB and RS-232C TOS6200
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*STB? (Query message only)

Used to inguire about the contents of the status byte register.
For details on the status byte register, see 4.4, “Registers.”

B Query message
| KSTRH l»v@—»

M Response message
Returns the contents of the status byte register to *STB?.
Example: If Bit 4 of the status byte register is set,

“16” is returned.

CLR (Command message only)

TOS6200

Clears the all registers exclusive of enable register and sets STOP flag.

The same processing is performed as when the GPIB bus line message DCL or SDC
has been received. Also used to perform the same processing as is performed by a
DCL message from the RS-232C.

M Command message

et CLR

GPIB and RS-232C 4-9
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Used to set or reset each bit of the device status enable register.
Also used to inquire about the contents of the device status enable register.
For details on the device status enable register, see 4.4, “Registers.”

M Program message

m**" Y -[Spacej—c' Program data g

M Program data

Hexadecimal or decimal numbers
4800

Example:DSE #HO0!1

B Response message
Returns the contents of the device status enable register to DSE?.
Example:If Bit 5 of the device status enable register is set,

“32” is returned.

GPIB and RS-232C TOS6200
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Used to inquire about the contents of the device status register.
For details on the device status register, see 4.4, “Registers.”

M Query message

M Response message
Returns the current test status in response to DSR?.
1: Ready, 2: Inv Set, 4: Test, 8: Teston,
16: Pass, 32: Fail, 64: Stop, 128: Protection
Exampie 1: When the current status is ready
A value of 1 is returned.
Exampie 2: When a test 1s being made
A value of 12 is returned. (4:Test + 8:Test on)
Example 3: When contact check is ON
A value of 8 is returned.

Y

- (Query message only)

Used to inguire about the contents of the error register.
For details on the error register, see 4.4, “Registers.”

M Query message

B Response message

Returns the contents of the error register to ERR?.
Exampie: If Bit | of the error register is set,

“2 1s returned.
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FAIL? (Query message only)

Used to inquire about the cortents of the fail register.
For details on the fail register, see 4.4, “Registers.”

M Query message

~s-|  FAIL pa| 7 b

M Response message

Returns the contents of the fail register to FAIL?.
Example:If Bit 2 (UPPER FAIL) of the fail register is set,

“4” is returned.

INVALID? (INV?) (Query message only)

Used to inquire about the contents of the invalid setting register.
For details on the invalid setting register, see 4.4, “Registers.”

M Query message
| NV e 7

M Response message

Returns the contents of the invalid setting register to INV?.
Example:If Bit 0 (OVER VOLT) of the invalid setting register is set,

“1” is returned.

PROTECTION? (PROT?) (Query message only)

Used to inquire about the contents of the protection register.
For details on the protection register, see 4.4, “Registers.”

M Query message
(o {7 )

B Response message

Returns the contents of the protection register to PROT?.
Example:If Bit 2 (OVER LOAD) of the protection register is set,
“4” is returned.
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SILENT (SIL)

Used in conirol via RS-232C to specify whether to return an acknowledgment
message to a message divided by the response message terminator. The SILENT?
message is used to inquire about the set value that specifies whether to return an
acknowledgment message.

As an acknowledgment message, either “OK” or “ERROR” 15 returned.

If an acknowledgment message is to be received, the RS-232C must be set at full
duplex communication.

Full duplex communication: The transmission of data in two directions
simultaneously. For full duplex settings, see the
manual for your PC.

M Program message

f ‘
"%-L SIL ‘ESpaCe}"" Program data —?f“’*
H
!
.

(

M Program data

Integer
{» Return an acknowledgement message.
1: Do not return an acknowledgement message,

M Response message

The set value for the SILENT message is returned to SIL?.

Example: If settings are made so that an acknowledgment message will not be
returned,

the message “17 is returned.
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Used to set the response message terminator, then inquire about the set value it. Note
that the GPIB uni-line message “EOI” is effective only in GPIB communication.

M Program message

P
~#- TRM hY }'ﬁ% Pr dat
TRM L pace rogram data

Y
L

M Program data

fiiimene Setting the response message terminatorin

Minimum val

Maximum value

Résohition’
Data format’

4 Integer

1 0: CR/LF + EOI
1: LF + EOI

2: BO¥

3: CR + EOI

Hnital valug o020

M Response message

The response message terminator currently set 1s returned to TRM7.
Example:If the response message terminator is set at LF+EQO],

the message “17 is returned.
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4.3.2 System-Related Messages

This subsection explains the device messages for items to be set on the tester
SYSTEM screen.

BUZZERVOL (BVOL)

Sets or inquires about the buzzer volume.

M Program message

—# BVOL E‘S‘pace}—ﬂw- Program data

o 2]
-

H Program data

Setting of the buzzer vohime:

Example: VOL 2

M Response message
Returns the buzzer set volume in response to BVOL?.
Example: When the volume is set to 3

A value of 3 is returned.
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 COMMENT (COM)

Inputs comments or inquires about its contents.

M Program message

Ty

ES‘;)ace]’% Program data

M Program data

AInputicharacte

20 ASCII Code 20H to 7TEH  *1
20 ASCH Code 20H to 7TEH  *]
20 ASCII Code 20H o 7TEH  *1

Jaadomnal - Character
*1:22H ™, 27H ", 2CH ", and 40H "@" may not be used (see Appendix 2).

Example: COM "KIKUSUI","TOS6200"," #$%& ()" +"

B Response message

Returns the contents of the comments in response to a COM?.

This fills blank entries with spaces sc that each line has 20 characters, then returns

this as the result,

Example: If "KIKUSUT" is entered in.the Ist line, no data is entered in the 2nd line,
and "123456789ABCDEFGHIJIK” is in the 3rd line, the response message

returns the following result: (= space)
KIKUSUI ety et s 1 23456789 ABCDEFGHIIK

' CONTACTCHECK (CCH)

Sets the contact check function to ON/OFFE, or inquires about its ON/OFF status.

M Program message

S s
=~ CCH G‘pace | Program data

| )

L]

s
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. {0 or OFF. 1 or ON

M Response message
Returns the ON/OFF status of the contact check function in response to a CCH?.
Example: When the contact check function 1s ON

A value of 1 is returned.

ICONTRAST (CON)

Sets the contrast or inquires about the value set for contrast.

M Program message

W@W[Space]w Program data
|

i

()
.

M Program data

" Seiline of the contrast.

o Integer

Example: CON 5

B Response message
Returns the set value of contrast in response te a CON?,
Example: When contrast is set to 3

A value of 3 is returned.
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'DOUBLEACTION (DAC)

Sets ON/OFF for start double action or inquires about ON/OFF status.

M Program message

- DAC {Spacejw Program data e
%
i
i
e

M Program data

the starcdoubleaction: 0 ]

¢ Character
Character program data. 10 or OFF, i or ON
Example: DAC O

M Response message
Returns the set value of start double action in response to a DACY.
Example: When the start double action has been set to ON

A value of 1 is returned.

| FAILMODE (FMOD)

Sets ON/OFF for the fail mode or inguires about ON/OFF status.

M Program message

'—w e [Spacej—o Program data

|

C9)
o

W Program data

ON/OFFE of the failmode - 100 i
o “ Character
Character program'data ' {0 or OFF, 1 or ON

M Response message
Returns the ON/OFF status of the fail mode in response to a FMOD?.
Example: When fail mode s ON

A value of 1 is returned.
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'MEASMODE (MMOD}

TOS6200

Sets or inquires about resistance measurement mode.

M Program message

Program data

| Character

{ NORM: Normal measuremnent mode

I MAX: Measurement mode that holds the
{maximum value

NORM: NORMAL

M Response message
Returns the measurement mode for resistance in response to a MMOD?.
Example: When the measurement mode for resistance is NORM

A value of NORM is returned.

GPIB and RS-232C
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'MOMENTARY (MOM)

Sets ON/OFF for start momentary or inquires about ON/OFF status.

NOTE * Releasing the START switch when start momentary is ON is equivalent to
pressing the STOP switch. If the interval of a step has been set to HOLD in a
program-based automatic test, the program cannot proceed to the next step.

Program data

| Character
40 or OFF, | or ON

M Response message

Returns the ON/OFF status of the start momentary in response to a MOM?.
Example: When start momentary 1s ON
A value of 1 is returned.

4-20 GPIB and RS-232C TOS6200




S Ty
e

R

PASSHOLD (PHOL)

Sets the PASS hold time or inguires about the value set for PASS hoid time.

M Program message

TN

Space}""”’“ Program data

)

M Program data

Integer, Character
Character programdaty oD

B Response message

Returns the set value of PASS hold time in response t¢ a PHOLT,
Example 1 When the PASS hold time has been set to 2 seconds
A value of 2.0 is retumed.
FExample 2: When the PASS hold time has been set to HOLD
A value of HOLD is returned.
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4.3.3 Messages Relating to Test Conditions and Test Execution

This subsection describes device messages associated with test condition settings
and testing start/stop.

CURRENT (CUR)

Sets the test current of the tester or inquires about its set value.

NOTE = The current value may be changed, even when a test is under way. However, do
not make significant changes exceeding several amperes.
Do not modify the test current if the resistance value is close to the upper
reference value, as doing so may result in a FAIL judgiment.
= The test current setting range for the tester is within 3 A to 30 A AC when the
resistance value is such that the output power is less than the maximum rated
output and the output terminal voltage 1s 5.4 V or fess. Thus, for settings for
which the product of the test current value and upper reference value (including
offset value, when the OFFSET 15 ON) exceeds 5.4 V, the tester turns off the
READY indication and blinks the OVER VOLT indication instead. This informs
the operator that the test cannot be carried out.
Moreover, the power limitation safety function is tripped if the output power
exceeds the maximum rated output of 150 VA during testing, causing the tester to
enter protection status.
Use test current and upper reference values within this range.
1,200+ (4.5A)
08T
c
u
z i
T 05
©o
i
5
& ol
:
= 0
[ ] Pfogram message
W( CUR }Tﬁ'[{gpace}@' Program data
A A\
|
x 0
4-22 GPiB and RS-232C TOS6200




B Response message

Returns the set value of test current in response to a CUR?.

Example: When the set test current is 10.0 A
A value of 10.0 is retarned.

| FREQUENCY (FREQ)

Sets the test frequency or inquires about its set value.

M Program message

N

- FREQ T[Space}w Program data

)
N

M Program data

M Response message

Returns the set value of test frequency in response to a FREQ?.

Example: When the test frequency is 50 Hz
A value of 50 1s returned.

TOS6200

GPIB and RS-232C
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LOWER (LOW)

Sets the lower reference value and ON/OFF for the lower limit judgement function or
inquires about the ON/OFF status.

I a lower reference vaiue higher than the upper reference value is set while lower
limit judgment is ON, the "READY" indication goes out and the "UP<=LOW"
indication appears and blinks to inform the operator that the test cannot be
performed.

In this case, lower the lower reference value or raise the upper reference value,

B Program message

o) R
~e  LOW JT Spacejwﬁ* Program data

e
J

I Program data

fihe iower efercncc ;

| Integer, Character
acter programdata. 10 or OFF, 1 or ON
Sets the Eowm zefcrence value, followed by an ON/OFF for the lower limit judgment
function.

Example: When setting the lower reference value to 0.5 ( and setting the lower limit
Jadgment function to ON

LOW 0.5,1

M Response message
Returns the lower reference value and ON/OFF status for the lower limit judgement
function in response to-a LOW?,
Example: When the lower reference value is 0.500 Q and the lower limit judgement
is OFF

A value of 0.500,0 is returned.

GPIB and RS-232C TOS6200
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UPPER (UPP)

NOTE

TOS6200

Sets the upper reference value of the tester or inguires about its set value.

If a lower reference value higher than the upper reference value is set while lower
limit judgment is ON, the "READY" indication goes out and the "UP<=LOW"
indication appears and blinks to inform the operator that the test cannot be
performed. (The lower reference value is factory-set to 0.100 €.}

In this case, lower the lower reference value or raise the upper reference value.
The test current setting range for the tester is within 3 A to 30 A AC when the
resistance value is such that the output power is less than the maximum rated
output and the output terminal voltage 1s 5.4 V or less. Thus, for settings for
which the product of the test current value and upper reference value (including
offset value, when the OFFSET is ON) exceeds 5.4 V, the tester turns off the
READY indication and blinks the OVER VOLT indication instead. This informs
the operator that the test cannot be carried out.

Moreover, the power limitation safety function 1s tripped if the output power
exceeds the maximum rated output of 150 VA during testing, causing the tester to
enter protection status (OVER LOAD).

Use test current and upper reference values within this range.

1.200+

0.8+
o
o
! i
2 05
&
ot _
=
&
B M
5 0.2
o
4
& S
- 0 0.8 20 25 30
Test current, A i

M Program message

,
-u_wi UpP {S’pace}-—w‘ Program data T“"""

()
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Seaben

the upper reference v
0.001

1.200

0.001

OHM

“{Real

M Response message
Returns the set value of upper reference value in response to a UPP?.
Example: When the upper reference value is 0.100 £

A value of 0.100 is returned.

| OFFSET (OFF)

Sets ON/OFF for offset cancel function or inquires about ON/OFF status.

M Program message
(" ome f
e OFF LSpace Program data

|

t\ &3
\_J

M Program data

ON/OEF of the offset cancel function .
Character
0. or OFF, 1 or ON

M Response message

Returns the ON/OFF status of the offset cancel function in response to a OFF?.
Example: When offset cancel function is ON

A value of 1 is returned.
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TIMER (TIM)

Sets or inquires about the duration set with the timer and the timer ON/OFF setting.

M Program message

p
%@T E\Space}” Program data
!
3

M Program data

L Minimom | Maximum o o
5 SRS MR ) ‘Resolution

-:':vai_ge:;: oyl T
031099901

[ -
0.3 P99 1100 10 999 © 1 5

0 or OFF, 1 or ON

Timer function:
Dataformat 00

Sets the test time, followed by ON/OFF for the timer function
BEven when the timer function is set to OFF, you must ener a test time.

Integer, Character

In this case, enter any value (Example: maximum value).
FExample: TIM 999,0

M Response message
Retarns the test time and ON/OFF status for the timer function in response to a TIM?,
Example: When the test time is 60 s and the timer function is ON

A value of 60.0,1 is returned.

START (STAR) (Command message only)

Starts testing.
While a test program is running, it shifts the program from the step suspended due to
a HOLD setting i the interval to the next step.

This command message is valid only in the test conditions set up (MAIN), offset
measurement {OFFSET), or program (AUTO) screens. Switch screens using the
FUNCTION message..

B Command message

o “\W
—»  STAR |
" J
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STOP (Command message only)

Stops a test or cancels fail, pass (hold) and protection status.
M Command message

- §TOP
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4.3.4 Messages Relating to the Tester Status

This subsection describes device messages used to check the status of the tester or
measured values.

FUNCTION (FUN)

Shifts the L.CD to each mode (sefting screen) or inquires about the current mode
{displayed screen).

M Program message

Spac.'e}‘@' Program data

TN

™)
J

M Program data

Shift of the mode -

Integer

0: Test conditions setup screen (MAIN)
1: Program screen (AUTO)

2: Program edit screen (AUTO EDIT)
3: System setup screen (SYSTEMI)

4: Offset screen (OFFSET)

H Response message

Returns the current mode (displayed screen) in response to a FUN?,
Example: When the current mode (displayed screen) is any figure other than Oto 4

A value of 5 is returned.

IDATA? (IDAT?) (Query message only)

Inquires about the present measured current value.
M Query message

—— I S SO
IDAT -y
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M Response message

Returns the present measured current value in response to a IDAT?

It returns the current value being measured during a test or the measured current
value obtained immediately before when the test was completed.

Example: When the present measured current value is 25.0 A
A value of 25.0 is returned.

MON?Z (Query message only)

Inquires for the tester's test status.
Vahies of device status register:
Measured voltage valne {0 tc 6.00 V)
Measured current value (0 to 35.0 A)
Maximm measurad resistance value (0 to 9.999 Q)
Normal measured resistance value (0 to 9.999 ()

Elapsed time (0.3 to 99.9 5/ 100 to 999 s) or Remaining time {0.0t0 99.9 s
/100 to 999 s)

Those test statuses may be inquired about separately.
Device status register: DSR?
Measured voltage value: VDATA?
Measured current value: IDATA?
Measured resistance value (maximum or normal): RDATA?
Elapsed or remaining time: TIME?

M Query message
~+| MON || 7 |+~

M Response message

Returns the test status of the tester in response to a MON?

Example: When the device status register: TEST and TEST ON (bit 2, 3 are 1),
measured voltage value: 4.50 V, measured current value: 25.0 A, maximum
measured resistance value: 0.182 €2, measured resistance value: (.180 £2, and elapsed
time: 5.0 s

A value of 12,4.50,25.0,0.182.0.180,5.0 is returned.

GPIB and RS-232C TOE8200
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RDATA? (RDAT?)(Query message only)

Inquires for the present measured resistance value.

M Query message

M Response message

Returns the present measured resistance value in response to a RDAT?

It returns the resistance value measured during a test, or the measured resistance
value obtained immediately before when the test has been completed.

Example: When the present measured resistance value is 0.003 €2
A value of 0.003 is returned.

DSR? (Query message only)

Used to inquire about the contents of the status byte register.
(Inquires about the current status of the tester.)
For details on the status byte register, see 4.4, “Registers.”

M Query message

(om0

M Response message

Returns the current test status i response to DSRY.
I: Ready, 2: Inv Set, 4: Test, 8: Test on,
16: Pass, 32: Fail, 64: Stop, 128: Protection
e.g.1: When the current status is ready

A value of 1 is retuned.
e.g.2: When a test is being made

A value of 12 is returned. (4:Test + 8:Test on)
e.g.3: When contact check is ON

A value of 8 is returned.
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Inquires about the elapsed or remaining time of a test.

M Query message

~ TIME [ ?

M Response message

Returns the elapsed or remaining time of the test in response to a TIME?

Example: When the timer function is ON and the remaining time is 10 seconds
A vainé of 10 is returned.

VDATA? (VDAT?)(Query message only)

Inquires for the present measured voltage value.

M Query message

~s|  VDAT *E}»

M Response message

Returns the present measured voltage value in response to a VDAT?

It returns the voltage value measured during a test, or the measured voltage value
obtained immediately before when the test has been completed.

Example: When the present measured voltage value is 3.50V
A value of 3.50 is returned.

GPIB and RS-232C TOS6200
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4.3.5 Memory-Related Messages

This subsection describes device messages associated with memory for test
conditions and their storage in memory.

On shipment from the factory, settings corresponding to various safety standards are
written to memory numbers 1 to 18. For information on these settings, see Appendix
4, Initial Settings of the Memory.

MEMORY (MEM)

Sets, changes, or inquires about memory contents.

B Command message

P
%E MEM }W@pac%w@h Program data ot
N

M Program data

3.0
0.001 1.200 0.001 Ol
0.001 1.200 0.001 OHM
0.3 999 O.1ori s
50 60 50/60 Hz
0, OFr i, ON 0/1
0, OFF i, ON 0/1
0, OFF i, ON 071

W Sy Integer, Character
"M27H ", 2CH ", and 40H " @ may not be used (see Appendix 2).

NOTE « All parameters must be entered, even when the lower limit judgement is set to
OFF. (Enter any value into the lower reference value field the minimum value,
for example.}

Example: To set memory name TESTI, test current 10 A, upper reference value
0.100 Q, lower reference value 0.001 Q, tmer 0.3 s, frequency 50 Hz, lower limit
judgment OFF, offset OFF, and timer OFF to memory number 01:

MEM 01,"TEST1",10.0,0.100,0.001,0.3,50,0,0,0

M Response message

- MEM M(Space}* Program data
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B

Returns memory contents relative to the memory number in MEM?

Example: When memory contents 10 is memory name TEST]I, test current 30.0 A,
upper reference value 1.200 Q, lower reference value 0.001 €, timer 999 s,
frequency 50 Hz, lower limit jadgment ON, offset ON, and timer ON in "MEM? 10"

A value of the TEST1,30.0,1.200,0.001,999,50,1.1.1 is returned.

RECALL (REC) (Command message only)

Recalls memory contents.

B Command message

W[ REC }@’(Space}*" Program data -

B Program data

i Integer

Example: REC 5

STORE (STOR) (Command message only)

Saves the present test conditions to memory. Note that the memory name is not
stored.
(A memory name at the storage destination will be retained.)

M Command message

W( STOR }**ES'pace}-%’ Program data |-

M Program data

Example: STOR 5
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4.3.6 Program-Related Messages

This subsection explains device messages associated with items set in the program
screen (AUTO).

PRGDEL(PDEL) (Command message only)

Deletes a program step.
This device message is the equivalent to the F2 (DEL) key on the program edit
screen,

B Command message

-
“**1 PDEL }—W-[Space}b Program data =~

M Program data

- Deletes a program step

99

dta d0Tnay Integer
Example: To delete step 10 in program number 1:
PDEL 1,10
PRGEDIT(PED)

Sets a program on a step basis or inquires about the contents of the program.

B Command message

—-%*[ PED jWES’pa.cejW Program data ——

M Program data

< the conionts of 1

Maximum:

9.9, HOLD 0.1 5
Real, Character

Dataformat =
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NOTE|

» All parameters must be entered. Enter even values that do not need to be changed.

* You cannot skip numbers while setting step numbers. You must either overwrite
a curtently set step with a new step or add it to the end of a list of steps.

*  Sending a PRGEDIT (PED) command while the AUTO TEST screen is displayed
automatically brings up the AUTO EDIT screen.

«  Up to 500 steps can be allotted to a program. For example, if 100 steps each are
allotted to programs O to 4, no steps can be allotied to program 5.

Example: To assign memory number 5 to step 10 in program nurnber 1 and set the
mmtervai time to HOLD:

PED 1,10,5HOLD

M Response message

—“ﬁ'— E}—»[&vace}*p Program data s

Returns the contents of the step corresponding to the program number and step
number in PED?.

Example: When "PED? 5,17 inquires about the contents of step 1 in program 5 and
step 1 is configured as memory 11 and an interval time of 5 seconds

A value of the 11,5 is returned.

PRGINS(PIN) (Command message only)

Inserts a step in a test program and sets a memory number for the program.
During step insertion, the interval time is'set to 1.0 s.

M Command message

e ] ™
WMK PIN J%{Spaceﬂ—& Program data

M Program data

T Thsorts @ slep and Sets A Temory mamber.

_ | Resolation-
Program number 99 1
Program’step number 0 99 1
[Memory, mumber: &0 0 - 99 1
Data format' s oo 0 Integer

GPIB and RS-232C TOS6200
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NOTEl + You cannot skip numbers while setting step numbers. You must either overwrite
a currently set step with a new step or add it to the end of a list of steps.

« Up to 500 steps can be allotted to a program. For example, if 100 steps each are
allotted to programs 0 to 4, no steps can be allotted to program 3.

Example: To assign memory number 5 to step 10 in program number 1
PIN 1,10,5

PRGNAME(PNAM)

Assigns a name to.a program (up to 12 characters), or inguires about the program
name.

B Command message

—-ﬁﬂ{ PNAM J——@’(Spacejw Program data . e

M Program data

e

0 99

20H TEH

‘Lalg 1o E Integer, Character
#1220 " 27TH M, 2CH ", and 40H "@" may not be used {see Appendix 2).
Example: To assign a name of TEST1 to program number 1
PNAM 1,"TEST1"

W Response message

-+ PNAM %w% @—*’[S’pacejw Program data b~

Returns the name of the program corresponding to the program number in PNAM?
Example: When program 1 named TESTT? is inquired about with a "PNAM? 1"
A value of the TEST1 1s returned.
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PRGNEW (PNEW)  (Command message only)

Clears the contents of the program corresponding to a program number.

M Command message

W[ PNEW }—%(Spac%&* Program data [+
.

M Program data

Clcars thc contentsof thc program
o
Max;mum.valuc 199
Resoldion |
Data f{:rmat ST nteger

Example: To ciear the contents of program 5
PNEW 5

PRGRETURN (PRET)

Sets ON/OFF for the RET at the end of program steps, or inguires about the RET ON/
OFF status. (If RET 1s set to OFF, END is assigned to the end of the program.)

Il Command message

W( PRET j“w[?g)ac%ﬁ- Program data >

M Program data

ON/OFF for RET ‘at'the end ()f ihe pmgrdm

: Paramete_rj i 3.;'- i paamam. 'Resolunon

i

Program number
ON/OFF of RET
ED‘slla foral i

0 or OFF, I or ON
Integer, Character

Specify the program number foliowcd by ON/OFF.
Example: PRET 5,1

M Response message

Program data. s~

Returns the ON/OFF setting for RET of the program corresponding to the program
number in PRET?.

Example: When program 3 with RET set to ON is inquired about by & "PRET? 5"
A value of the 1 is returned.

GPIB and RS-232C TOS6200
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PRGTEST (PTES) (Command message only)

Recalls program contents.

M Command message
%[ PTES }-bES‘paca}“% Program data [~

M Program data

Realls program

Data format Integer

PRGTOTAL?(PTOT?) (Query message only)

Inquires about the number of steps corresponding to a program number.

M Query message

= PTOT [Space}” Program data |-

M Program data

Trguires e mamber of s

-} Integer

M Response message

Returns the number of steps in the program corresponding to the program number in
PTOT?.
Example: When a program 1 with 50 steps is inquired about with a "PTOT? 1"

A value of the 50 is returned.

The total number of steps for programs is limited to 500. To check the total number
of steps, get the number of steps for each program with a PTOT? and sum the
numbers of steps.
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4.4 Registers

The following shows the structure of status data:

gistar

i
70 s s babad o2l 2 lovmy
LOW
CTTTTTTT T T o
invalid setting register Read using INV?
LPYER [LOWER
LA SN B O 7 i
O s O P
Fail register Read using FAIL?
7 06 1 s [mEN| VL [ OLP OHTP| OBP
N N N s R S P
Protection register Read using PROT? ﬁl
1 :
¥
5 . ) e | BNV L Device siatus re
PROT | STOP | FATL | PASS [TESTON TEST | g REanY| o 0 e
)
L ®
3 ®
3 & o
(&
O,
O
:
PROT | STOP § FAIL |PASS I/BSTONTEST | B [READY| Read using DSE?

Device status enable regi

ster (i

nitiz! value BOM)

7 & CME { EXE 3 2 H Y
N N N N N A
Event status register Read using *ESR? vﬁi
- ROS Al ARETE msennnnnseeeees Read by sorial polling
} Service reguest : 7 ESEIDSBI 3 2 1 o ggltgtz?yt@
: issued
[ H MSS b foanens - o REEE s Read using
} & *STH?
(&
; ®) !
\.D {J
OR (%)
®
{&
0 .
\ P Service-request
@ enable register
(Initial value 70M)
. Ser using *SRE
7 8 ESB DSB8 z ! v Read using SRE?
Fig. 4-4  Structure of status data

4-40 GPIB and RS-232C

TOS6200




P
Q
]
m

« FEach bt of cach register indicates that it 1s set when it 1s 1 and reset when 0.

+ The contents of the enable register are not backed up.

7 Not used in the tester
6 RQS Indicates that a service request has been issued. Reset when read using a
(Request) serial poll.
MSS | ORed result of the status byte register and service request enable register,
(Master Summary Status) which is ready by running *STB. :
5 ESB Indicats that a bit of the event status register has been set
{Standard BEvent Statas Bit) i Status reg:s '
DSB . o . .
4 . . Indicats that a bit of the device status register has been set.
(Device Status Bit)
Not used in the tester
2 Not used in the tester
1 Not used in the tester
0 Not used in the tester

Table 4-1 Status Byte Register, Service Request Enable Register

Event Status Register

Description.

Not used in the fester

Not used in the tester

5 CME (Command Error)

Indicates that a syntax, data, or out-of-range error has occurred.

4 EXE (Execution Error)

Indicates that an invalid device message has been received during testing or
while in protection status.

3 Not used in the tester
2 Not used in the tester
1 Not used in the tester
G Not used in the tester

Table 4-2 Event Status Register

TOS6200
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Device Status Register, Device Status Enable Register

seription

PROT (Protection Protection status

7

6 |STOP Stop the test

5  |FAIL FAIL judgment

4 |PASS PASS judgment

3 |TEST ON Status i which the contact check is set to ON standby and a test current
flows.

2 |FEST Status in which a test current is flowing.

1 INV SET (Invalid setting} Status in which the LCD indicates "UP=LOW" or "OVER VOLT."

0 [READY Ready status

Table 4-3 Device Status Register, Device Status Enable Register

Contact Check

==

f 1 TEST

i

TESTON

'
(3 !
]
‘

Fig. 4-5 Relation of TEST (Bit 2) to TEST ON (Bit 3}

Protection Register

7 Not used in the tester

6 Not used in the tester

5 Not used in the tester

4 JREN (Remote Enable) Change in the ENABLE signal of the SIGNAL /O connector
3 VL (Voltage Limit) Output voltage limitation (5.6 V limitation}

2 OLP (Over Load Protection) Overload protection (150 VA Tinitation}

1 OHTP (Over Heat Timer Protection) [Overheat protection (limitation of 15 A for 30 minultes)

0 OHP(Over Heat Protection) Overheat protection (abnormal internal temperature)

Table 4-4 Protection Register
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Fail Register

= :: Bli : f: EE :I' f' = :'? : S

Not used in the tester

Not used in the tester

Not used in the tester

Not used in the tester

wlalwlo i

Not used in the tester

indicales that the result has been judged as FAIL, exceeding the upper
reference limit.

Indicates that the result has been judged as FAIL, exceeding the lower
reference limit.

0 Not used in the tester

Table 4-5 Fail Register

b2

UPPER FAIL

1 LLOWER FAIL

invalid Setting Register

Not used in the tester

Not used in the tester

Not used in the tester

Not used in the tester

7
6
5
4
3

Not used in the tester

I

Not used in the tester

Indicates that the set value for lower limit judgement exceeds the upper
reference value.

¢ |OVER V (Over Voliage) Indicates that the test voltage has exceeded 5.4 V.

Table 4-6 Invalid Setting Register

1 UP=LOW

Error Register

snieniBi fo i :fth:ﬁsc’fjbt-i}dﬁf Pl

7 Not used in the tester
6 Not used in the tester
3 Not used in the tester
4 Not used in the tester
3 Invalid device message Indicates that an invalid device message was generated.
2 | Out-of-range error Indicates occurrence of out-of-range error.

Data error Indicates occurrence of data error,
0 Syntax error Indicates nccurrence of header error.

Table 4-7 Error Register
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4.5 List of Device Messages

| Minimum T Maxin
srovalue s ey cEL R
i Clears the status byte register, evenl stajus register,
L1 *CLS device slatus register, protection register, fail 0
; register, invalid setling register, and error register.

: sleeEsre RctumAs the value of the event status register, then A0

p clears #,

i3 FIDN? Returns the tester model name and ROM version. |
alersT En.lf{lah/,.cslthe tester {[Q fact(.n:ywsthp@ Sf:tt;ngs. ol
e Note that interface settings are nol initialized.)
=51 SRE 0 255 Setting for the service request enable register x| X
R Rtt’arns the value of the service request enable olo
ey register,

S *STRY Returns the valne of the status byte register. OO

8 i‘i/iiiRVOL 1 10 1 Setling for the buzzer volume | X

| 9 g;if?.(’iif){\/OL} Returns the value set for the buzzer volume. O

Ciolor Clears the i?pu.i buffer and has it wz}it for a device olo
ok message. Bauivatent to DCL and SDC.

Sl COMMENT _Z0H | EH 1st comment {memo) line, 20 characlers *]

i (COM) 20H 7EH 2nd comment (memo) line, 20 characters *1

: 20H TEH 3rd comment (memo) line, 20 characters *1 g s
(1, and @ cannot be used in

s comments.}

21 COMMENT? Returns the comment {memo} contents. 1
G (In form of "1st comment line”,"2nd comment O
S line","3rd comment line")

HlCONTACTCHECK - . Setting for contact check.

e ; x| %
H (CCH} 0, OFF 1, ON {Test starts when a load is connected.)

51| CONTACTCHECK? Returns the ON/OFF status for the contact check. alo

l(CCHn {0or 1) 1
CONTRAST .
] stting for ast. XX
lccony 0 10 1 Setting for contrast

HECFCONTRASTY
16 Returns X ast. )
16} conm eturns the value set for contrast 210

s A CURRENT i

) 30, . Setting O
:l___7_ ({CUR) 3.0 30.0 0.1 Setting for test current )
A CURRENT? e bt s e

lccurm Returns the value set for test current. R

DA DOUBLEACTION . : . :

o - " art sction. x| x
P DAC) 0, OFF 1, ON Setting for start double action
: 20 DOUBLEACTION? Returns the ON/OFF status for start double action. oo
S [aYNe)) (Gorl) -

=21 DSE 0 255 Setting for device status enable register. XX

27 pse I{cl.u;ns the value of the device status enable AN

Horor register.

231 DSR? Returns the value of the device status register. A

oA ERR 7 Returns the value of the error register. O

25 | FATL? Returns the value of the fail register. OO

SEREEE PN Setting for fail mode.

O HPAILMODE

267 0, OFF 1, ON (To clear a FAIL or PROTECTION condition, pressf | %

T HFMOD) ; |

o the STOP switch.}
27 f}:{\g\;%)]:&)?)bﬁ Returns the ON/OFF status for fail mode. (Cor 1y | OO
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TFREQUENCY - ‘
- (FREQ) &0 Hz | Setting for test frequency XX
IFREQUENCY ? —
2 EREOY) Returns the value set for test frequency. OO
FUNCTION O 4 I Mode switching  0: MAIN
{FUN) 1: AUTO TEST
2: AUTO EDIT XX

3: SYSTEM
4; OFFSET ADJ

FUNCTION? Returns the current mode {displayed screen}.
(FUNT) 1: AUTO TEST
2. AUTO EDIT
3: SYSTEM O
4: OFFSET ADJ
3. Others
2 33‘;@; Returns a measured current value (0 to 35.0%. OO
: gl\l\‘f/;}éﬁ')" | Returns the value of the invalid setting register. Olo
{LOWER . - 0001 1.200 | 0.001 | OHM | Setting for the lower reference value.
{LOW) 0. OFF 1 ON ON/QFF setting for the lower Jimit judgment XX
function,
{LOWER? Returns the value set for the lower reference value.
ELOWDhH Returns the ON/OFF status for the lower limit OO
judgment function. (O or 1)
MEASMODE Setling for the resistance measurement mode.
{(MMOD) NORM MAX NORM: Normal measurement m0d§ sl x
' MAX: Measurement mode thal retains the peak
value
MEASMODE? Returns the setting status of the measared result olo
4 (MMOD? indication.
| MEMORY 6 ]9 ! __|Memory number
(MEM} S0H JEH }/E”emoryﬂna:ne {maximum of 12 characters; "™, ™"
S . ., and "@" cannot be used.) e
_ 3.0 300 O A |Current value
0001 ¢ 1200 4 0.001 | OHM}Upper seference value
0008 | 1200 | 0.001 |OHM|Lower reference value P
VO3 99 1051 ) s (Testtime
0,0FF ¢ 1,ON ... |ON/OEF for the lower reference value
) __1.ON ON/OFT for the offset function
1, ON ON/OFF for the timer function
9[MEMORY? A B S C R . Reads the contents of a corresponding memory.
(MEM?) . ] Returns the memory name (12 characters).

Returns the current value (3.0 10 ]

Returns the upper reference value
000110 1200 Q).
Retums the lower reference value
0.001 10 1.200 D).
Returns the test fime (0.3 1o 999 g). OO
Returns the fre, setvalue (SO/60 Hz).
Returns the ON/OFF status for the lower Hmit
judgment function (/13 S
Returns the ON/OFF status for the offset function

(0713,
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X;g}:gNTARY 0, OFF i, ON Setting for the start momentary function. x| x
AMOMENTARY? Returns the ON/OFF status for the start momentary olo)
4 (MOM™ function (O/1}. -~
o MON? Returns the value of the device status register.
. Same as DSRYY
_|Returns a measured veltage value (0 to 6.00 V).
Returns a measured carrent valoe {0 to 35.0 A
Returns the peak value of the measured resistance (D)
109999 O, .
Returns the normal value of the measured resistance
(£ 10.9.999 O).
Returns elapsed {or remaining) time (0.3 to 99.9/
S 100 10 999 5)

13 gpxgm 0, OFF I, ON ON/OFF for the offset function | %
1OFFSET? Returns the ON/OFF status for the offset function o le
1{OFFE?) (Gorl).

2 i;/;‘i?SOLD 0.2 10, HOLD 0.1 s |[Setting for PASS holding time XX
fé;ﬁii?lﬁ! Returns the value set for PASS heolding time. 0O
PRGDEL o 9 11 Program number wl %
(PDEL) 0 a9 1 Program step number
PRGEDIT 0 o9 1 _ | Program number ~
0 99 1 Program step number sl %
Lo %9 L | Memory number
0 8.9, HOLD] 0G.1 s |Interval time up to the next step
0 99 | Program number
Y 9 |Program step number oo
Returns the contents of the step corresponding to
the step nurmber in program number.
0 99 1 Program number
0 99 1 Program step number QO
G 99 1 Memory number
¢ 99 L Program number
201 TBH Setting for g:(!)gfimwr}!ame (z!na)!dmum of 12 xXpx
characters; """, "™, ".", and " @" cannot be used.)
: . Returns the program name corresponding to the
= {PNAMD v 9 ! program nunzb‘a}. ' i o©
PRGNEW 0 99 ; Clears the program corresponding to the program | %
o (PNEW) number,
{PRGRETURN 0 99 i Program number
{(PRET) Setting for g}rog{aﬁx repeat sl %
| G, OFF 1, ON OFF, 0. END (ends program}
ON, 1: RET (repeats program)
PRGRETURN? 0 99 1 Returns ihg setting status for program repeat
: ] corresponding to the program numbesr,
{(PRETN Program repeat OO
0: END (ends program} '
: 1: RET {repeats program}
1 ziig?ST G 99 1 Recalls a program. i X
U PRGTOTAL?Y o 99 | Returns the number of steps in the program QLo
SPTOTT corresponding to the program number.,
8 gﬁ%{i(;ﬁo}\? Returns the value of the protection register, O
4-46 GPIB and RS-232C TOS6200




S
= T S 2 i
e

o

a e R IoPRE e S
..

i e -

Returns a measured resistance value (0 to 9.999 0). HOJO
i Recalls memory contents, XX
SILENT o ) Switching of acknowledge message during RS- w| x
(Sil) 232C communications
I 5
: ?ﬁ;ﬁgﬁ ' Returns the value specified by SILENT. o
fgl’é:;{’l)‘ Starts a test. XX
{STOP Stops a test. OO
4 STORE 0 99 : Saves the current test conditions to memory. sl %
4 (STOR) {Nole that the memory name is not changed)
. Returns the test time (0.3 to 999 s).
E * Returns the elapsed time when TIMER i3 set to OFF.
29 :
TIME? Returns the time remaining when TIMER is set to G
ON.
i S Timer set value {¥1: 0.1 for 0.3 10 999 or 1 for
T *
TIMER G.3 999 1 S o0 o 909) | o %
(TIM) , QOFF 1, ON ON/OFF for the timer function
. Returns the value set for timer function (0.3 to 99.9
RY
TIMER L 110010 099) Ao
M9 Returns the ON/OFF status for the timer function ‘
(TIM?) (Corl).
Setting for response message terminator
= = XX
| TRM 0 3 : 0: CR/LF+EOL, 1 LE+EOL 2: EOL 3: CR+EQ]
ATRM? Retarns a current response message terminator. OO
FUI:;EPE)'R (.001 1.200 0.001 | OHM|Setting for upper reference value XX
Py Returns the upper reference value (6.001 to £.200 el
).
 VDAT) Returns a measured voltage value (0 to 6.00 V). OO

Note: About 1 and 2 at the right end of the List of Device Messages

1 : Device messages available even during testing are indicated by an O; those not
available are indicated by an x.

2 : Device messages available even in the protection status are indicated by an O;
those not available are indicated by an %
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4.6 Example Programs

This section shows remote programming examples that use GPIB or RS-232C
interface.

The example programs introduced here assume that you use Windows93/98/NT/
2000 and Microsoft Visual Basic (VER4.0 or later), and use National Instruments
NI-488.2M-compatible GPIB board or Agilent Technologies HP-IB board.
Furthermore, it requires VISA (Virtual Instrument Software Architecture) library.

To use VISA library with Visual Basic, the following steps are needed.

1} Obtain a copy of VISA library. Recent GPIB/HP-IB board may come with it as
standard or option. Or some product CD-ROM such as LabVIEW includes it.
You cal also download the library at http://www.ni.com.

2)  Install the VISA Library.

3) Add VISA32.BAS and VPPTYPE.BAS to your Visual Basic project. Normally
these files are placed in the c:\vxipnp\winntunclude folder (though winnt portion
differs depending on OS version).

Although the examples use GPIB, you can replace the string passed to viOpen

function with "ASRL1"or "ASRL2" to switch the programs using serial COM1 or
COM2 port respectively.
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Sample program 1

This program sets test conditions for the TOS6200 via the GPIB interface, performs testing, and displays
test results on the message box. Commands used with the RS-232C interface are given as comments,

Private Sub Commandi_Click(d
iWriting style is based on VISA 1.20 or 2.01
Dim vi As Long, tos As Long

Dim ve As Long

‘Initlalize VISA library ‘Initializes the VISR likrary,

ve = vilpenDefasltRMivit

"Open GPIB or COMI port for tos 'Opens the port.
vg = viOpen{vi, *GPIR::3", wvblull, 10, tes) '"Openg the GPIB port. Address 3
'y& = vilpen{vi, *ASRLI", vh¥eli, 10, zos) '0pens the (L sort.  fWhen

'using the R5-232C interface,
'renove the comment from thig

'line and add it to the line of

"GFIB.

'Sefs attributes if RSZ3Z ‘Enter communication settings
Dim lIntfType As Long "for the BS-232C interface.
vs = viGetAttribuie{tos, VI_ATTR_INTF_TYPE, 1IntiType!
If 1IntfType = Vi_INPF_ASRL Ther

vs = vyiSetArtributeitos, VI_APTR_ASRL_BAUD, 9600)

ve = viSetAttributeltos, VI_ATTR ASRL PARITY, VI_ASRL_PAR_NCNE]

vg = yiSetAtiributeitos, VI_ATTR_ASRL_DATA_BITS, 8}

Vs = viSetAttribufeitos, VI_ATTR_ASRI_STOP_BITS, VI_ASRL STOP_TWG)

vs = viSetAtbributeltos, VI_ATPR_ASRL FLOW_CNTRL, VI_ASRL_FLOW_XON ROFF}
End If
Const DSR_READY = 1: {onst DSR_INVSET = 2 Const DSR_TEST = 4: Const DSE_TESTON = & 'Definition of the device
Const DSR_PASS = 16: C[onst DSR_FATL = 32: Const DSE_STOP = 64: Const DSK_PROTECTION = 128 'ghatus register.
Const LOWER_FAIL = 2: Const UPPER_FAIL = 4 ‘Definition of the fail revister.
Congt QHP = 1t Congt CHTP = 2@ Const OVID = 4: Const Vi = 8 ‘Tefinition of the protectiocn
{engt REM = 16 ‘register.
Dim v Ag Long, © As Long
Dim strCommand As String, strRdBack As String, DSR Ag Integer, Result As String
styRdBack = Space (255)
'Device Clear ‘Device clear.
ve = viCleark(tos) ‘Device clear performed when

‘using GPIB.

‘strCommend = "SILENT 1Y s vherlf: we = vikiriteltes, strComsand, LenlstrCommend), v} 'RE-232C command.

"strfommand = 'CLRY ¢ vROTLE: ve = yilWiritel(tos, strCommand, LenistrCommend, v ‘The RS-232C interface uses
‘the CLR command.

"FREQUENCY 50Hz,CURRENT 2SR, UPPER 0, lchm LOWER 0.015chm O, OFFSET OFF TOMER t0sec ON
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strCommand = “FONCTION 0° + vbCrLf: ve = vikrite{fos, strlommand, Len/strCommand),

atrCommand = "FRED 50° + vblivlf: ve = viWriteites, strCommend, Len{strCommand]
striommand = "CURRENT 25.0° + vhCrif: vs

strlommand = "UPPER

vilirite(tos, strlommand, LepistrCommand),
0.100" + vbCrif:  we = viWritel(tos, strCommand, Len!strCommand)

strlommand = LOWER 0.015,1% + vh{rLf: vs = villrite{tos, strlommand, Len{strComman‘},
strlommand, L

strCommand = "QFFSET QFF' + vhCrif: vs = vilirite(tos,

{strConmand)
strCommand = "TIMER &0.0,:" + vhOrLfi: we = viWrite(tos, strfommand, Len!strCommand),

striommand = “PASSEOLD HOLL' + whOrif: vs = viMrite(tos, strCommand, Len(strlommand),

1

gtyCommend = °DSE SHFF* ¢ vilrl vg = vilrite{tos, strComrand, Lenistrlommand)

Do

strlommand = "DSR?' + vhlrii: ve = villriteltos, strCommand, Len|strlommand}, )

vs = viRead{tos, strRdBack, 153, ¢}

Loop While (Val{strRikack) <> DSR_READY)
brCommand), 1)

strlopmand = YSTART' + vbCrLf: vs = viliriteltos, strlommand, Len!

Do
strCommand = "MON?Y & vh(rlLi: vs = vilriteitos, strCommand, LenistrCommand), ri
vs = viRead{tos, strRdBack, 255, ¢
D8R = ValiLeftS{strRdRack, InStr(l, strRdBack, *,°} - 1}}
2

Resulf = Leftf{strkdBack, ¢ -

If DSR = BSE_STOP Then fxit Do
Loop While (DSR = DOR_READY Or DSR = DSR_TESTON Or DSR = DSR_TEST + DSR_TESTON;
Select Case DSR

Cage DSR_STOR

MsgBox {'USHR CANCEL: ' + Result)

Cagse DSR_PASS

MsgBox {"PRSS! " ¢ Reg
Cage DSR_FAIL
strRdBack = Space{ESS

£ f

strCommand = "FAILY®

vs = viRead{tos, strRéBack, 255, c!

If ValistrRdBack! = LOWER FRIL Then MsgBox {"LOWER FAIL! * + Result)

If ValistrRdBack) = UPPER_FAIL Then MscBox ["UPPER FRILI * + Result)

Case DESR_PROTECTION
strRdBack = cel255]

strCommand = “PROT?" + vbCrLf: ve = viWriteitos, strCommand, LenistrCommand}, v

o 1

ve = viRead{tos, strRdBack, 239,
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+ wbirLi: vs = vilriteitos, strCompand, Leni{strCommand}, r)

Switches to the MAIN screen.
"Test frequency 50 Hz.

'fest current 25.0 A.

'Upper reference value 0.1000
‘Lower reference velue 0,0150
, ON.

0ffset function OFF.

‘Timer function 60.0s, OA,
'BASS holding funchion HOLD.
'Sets the device snable status

‘erable register to FFE.

‘Checks the device enable
‘registey and awaite a "Ready"

'status,

'Starts the test on receiving a

‘Uses the MON? command to rsad
‘out a DSR value, measurad

'yaiues, and other psramelers.

izt

xtracts & PSR value,

‘Places other measured values
‘into variables.

‘Exits loop when the S§TOP
switch is pressed.

'‘Repeats steps until the test
ends.

Displays the fest result

'STOP awitch was pressed

‘during testing.

'Displaye the PRSS test result,

‘Reads tne contents of the fail
'register bo determine which
'reference value was violated,

'Digplays the LOWER FRIL test

*Displays the UPPER FAIL test

‘regull,

‘keads the protection regisie
'to determine the reason for

'pretestion.
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if ValistridBack} = OHP Then MsgBox (°OVER ZEAT PROTECTION! ' + Result) ‘Overheat protection was
"tripped,

If ValistrRaBacki = GHTP Then MscBox ('OVER EEAT TIMER PROTECTICN! * + Result; ‘A current greater than 15 A
‘was detected for 30 minutes.

I Val(strRdBack] = OVLD Then MsgBox [("OVER LOBD PROTECTION! = + Result! 'The overlead protection (150
'VA} was tripped

If Yal{strRdBack) = VL Then MegBex (*VOLT LIMIT PROTECTICK! * + Resulf) 'The woltage limitation was
'tripped.

If ValistrRdBack! = REN Then MagBox {*SIGNAL I/C PROTECTION! * + Result} ‘The ENABLE signal for the

'SIGNAL 1/0 connector varied.
Case Eige
HegBox (YERRCRIi®)

End Select

strCommand = "STOP & vhCrLf: ve = viWrite(tos, strCommand, lLen{strCommand}, r] ‘Check resulis and press the
'8TOR switch.

"Closes the port

vs = viClose(tos) ‘Cleses the port

‘Finalize VISR 1ibfary

vs = viCloseivi} ‘Closes the VISA library.

End Sub  *
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sample program 2

This program sets test conditions for three TOS6200 memory addresses via the GPIB interface, sets

memory numbers to program memory, and prepares for AUTO execution of testing,
Option Explicit

Private Sub Commandl Click(]
Writing style is based on VISK 1.2
Dim vi As Lomg, tog As Long

Dim ve A leng
‘Initialize VISh library
vs = vilpenDefaultRM(vi}

‘Open GPIE or COMI port for tos
vs = vilpenivi, *SPIB:: 37, viNull, 10, tos)

v = viQpen{vi, "ASRLLY, vhiull, 10, tos)

‘Sets attributes if RS232

bim lIntflype As Long

vs = viGethttribute {tos, VI_RTTR_INTF TYPR, lintiType)
If lintfType = VI_INTF_ASHEL Then

vs = viSetAtt

ibute{tos, VI_ATTR_ASRL_BAUD, S600}
VI_ATTR_ASRL_PARITY, VI_ASRL_PAR_NO
VI_ATTR_ASRL_DATA_BITS, 8}

vs = viSetAbtributeitos, VI_ATTR ASRL_STOP BITS, VI_AGRL STOP THO;
viSetArtribute{tos, VI_ATTR_ASRL_FLOW_CNTRL, VI ASRL_FLOW XON_XOFF}

vs = viSerhttribute{toes,

ve = viSstAttributetos,

vs =

End If

Dim v As Long

Dim strComsand As String

'Device Clear

ve = villears!tos)

‘strCommand = "silent 1* & vbCrLf: vs = villrite{tos, strfommand, Len{strCommand}, r}

'strlommand = °CLR" & vhCrLE: vs = vikrite{tocs, strCommand, Len(strlemmand), i

strlommand = “FUNCTION 0 + wbCrLi: vs = viMriteitos, strCommand, LenistrCommand), ri

strCommand =

=3

§ = vidriteltes, striommand, Len{strCommand), r}
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TMEMORY 2C,* + ChrSild) + PTESTL' + Chrd(34) + *,25.0,0.1,0.020, 600,50, 08, OFF, OH" « vh(rLf Sets test

"Initializes the VISR

'liprary.

‘Opens the port.

*Opens the GPIR port.
‘Address 3.

'Opens the (OML port.
'Whan using the R5-23%C
‘interface, remove the
‘compent from this line
‘and add it to the line of
'GFIE.
"Entey communicabion
'setbings for the RS-21IC

interface.

'Device cleay.

'‘Device clear performed
‘when uging SPIB.
‘RS-2320 commend.

‘The RS-232C interface

‘uges the CLA command.

conditiong Lo

CMEMEG,
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strCommand = *MEMORY 21,° + Chrii34) + *T8572® + Chrs(34) « *,10.0,0.3,0.020,4.9,

R
*Jﬁ%‘?.éﬁ@miﬁﬁmgﬁguzﬁfw&m“a

vs = vilritel(tos, strlommand, Len{strCommand}

strCommand =

"MEMORY 22, + Chr§i34) + "TESTI

s = viMriteltos, strCommand, Len{strCommand)

sbrlommand =

strComgand =

strCommand =

vy = vilWrite{tos, strfomsend, ben{strCommand}, r}

strCompand =
strlommand =

strCommand =

PPINCTION 2" ¢ vbOrif: ve = vilriteitos,

VPRGNEW 10 + vbCrif: wve = vilirit

TPRGUAME 10,

"PREEDIT 10,0,26,0.5% + vhCrLf: vs

“PRGEDIT 10,1,21,1.5% » vbCrii: vs =

PPREEDIT 10,2,22,2.5" + vb{rhf: vs

*Close the port

ve = viCloseltos}

‘Pinalize VISA library

ve = yiCloge{yi)

Ead Sub

TOS6200

hr${34) + 0, 10.0,0.2,

eitos,

e O

=

f==]

strlommand, LenistrCommand;, »}

strCommand, Len{gtrCommend}, v

* 4 Chr$i34) ¢ *TEST SAMPLE® + ChrSidd) + vhCrinf

yiWirite(tos, strCommand, Len(strCommand}, r}
viWrite{tes, strCommand, lLenlstrCommand), 1}

viliriteltos, strfommand, LeniztrCommand!, r!

SR e e e
R A T T Rt e

o

e

020, 4,050, 08, OFF 08" + vbCrLf

G0N, OFF, 08" + vbCrLf “Sats test conditions to

TMENZL.

‘8ets test conditions to
'MEMZZ,

"Switches to RUTO EDIT
'screen,

'Clears the 10th program.
'Names the 10th progra.
‘Stores MEMIG, MEM21, and
'MEMZ2Z into the 10th
'progran.

*Closes the port.

‘Cleses the VISE iibrary.
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sampie program 3

This program runs AUTO execution of the 10th program created in sample program 2 and displays the
results in the message box.

Uption Explicit

Private Sub Commandl Clisk{)
‘Writing style is based on ViSh .20 or 2.0
Dim vi As Long, tos As Long

Dim vs A3 Long

'Initialize VISA library 'Initializes the VISR library.

vs = viQpenbefaults¥ivi}

‘Open GPIE or COML port for tos 'Opens the port.
ve = vilpen(vi, "GPIR::3", vilull, 10, tog) ‘Openg the GRIB port. Address 3
'vs = vilpenfvi, "ASRL1®, whbiull, 10, tos) ‘Opens the COM1 port.  When

‘uging the RS-2320 interface,
‘remcve the copment from this

'iine angd add 1t fo the line of

'GPIB.

'Sets attributes if REZID 'Enter communication settings
Bim 1lintfType ks Long ‘for the RE-232C interface.
ve = viGetAttributeitos, VI_ATTR_INDF TVPE, lintiTypei
1T lintfType = VI_INTF_ASRL Then

ve = viSetAttributeitos, VI_KTTR ASRL BAUD, %600;

ve = viSsthtiribute(tos, VI_ATTR_ASRL_PARITY, VI_ASRL_PAR_MOE}

vs = viSstAttribute{tog, VI_ATTR_ASRL_DATA_BITS, &)

vs = viSethttribute!tos, VI_ATTR_ASRL_STCPE_BITS, VI_ASRL STOP TWD)

vs = vifetAttributeditos, VI_ATTR_ASRL_FLOW_CNTRL, V1_ASRL FLOW XON XOFF)
End If
Const DSRE_READY = 1: Const DSK_IWVSET = Z: Comst DSR_TEST = 4: Const DSE_TESTON = 8 ‘Definition of the device

‘status register,

Comst DSE_BRSS = 16: Lonst DSR FAIL = 32: Const DEE_STCP = 64: Congt DSR PROTECTION = 128

Congt LOWER_FAIL = Z: Const UPPER FRIL = 4 'Definition of the fail
'register,

Const OHP = 1: Const OHTP = 2: Congt OVLD = 4: Const Vb= B ‘Definition of the protection

Congt REN = 16 ‘register.

Dil v AS Long, ¢ As Long

Dim stricmmand As String, strRdBack As String, DSE As Integer, Result Bs String

strRdBack = Space{Z55)

'Device (lear " 'Device clear.

ve = villeark{tosi ‘Device ciear performed when
‘using GPIE.

‘striommand = "SILERT 17 + vhOrLf: ve = viWriteltos, strCommand, lLen!strCommand], ri "RS-Z3IC command.
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abrlommand =

striommand = YPRGYEST 10 & vhOrkf: ve = vilirite{tcs, strCommand, Len{strCommand:, r
strCompand = "PASSHOLD HOLD® + whCrLi: vs = viWrite{tos, strCommand, LenistrCommand), r

strCommand = "DSE FHPF* + vhCrli: ve = vilrite{tes, strCommand, Len{strCommandj, r

Lo

e

-

AR

vs = viiriteitos, strCommand, Len{gtrCommand}, 7}

; ve = viliriteltos, strCommand, Len{strCommand, r

skrCommang = "DSR?* + vhOrLf: vs = viWrite(tos, strCommand, Len{strlommend), r}

ve = viRead{tog, strRdBack, 255, ¢!

Loop While (Val{strRdRack) < DSR_READY)

strlfommand = “START" + ¢hCrif: vs = villrite{tos, strCompand, Len{strCommand), r)

Do

skrCommand = “HMON?' + vbCrLi: ve = viWiriteltes, strCommand, Len{strCommand), 1]
vs = yiRead(tos, strRd3ack, 255, cf
DSR = Vel {LefsSistrRaBack, InStr(l, strRéBack, ®,'} - 1)

Recult = Lefr§istrRdBack, ¢ - 2]

If DSR = DSR_STOP Then Exit Do

Loop While [DSR = DSR_REASY Or DSR = DSE _TESTON Cr DSE = DSR_TEST + DSR_TESTON)

Select Case D9R

Cage DGR_STCP

MsgBox ["USER CANCEL! ° + Result

Cage DSR_PARS
MegBox {“PASS! '+ Resultl
Case DSR_FAIL
strRdBack = Space(259)
gorCompand = "FRIL?® + vhOrlf: ve = viWriteitos, strfommand, Lenistrfommand), r}

v

vs = viRead!tos, strRdback, 253, c!

If VallstrRdBack) = LOWER_FATL Then MsgBox ['LOWER FRIL! " + Resul:t

If valistrRdBack! = UPPER_FAIL Then MsgBox ["UPPER FAIL! ' + Result)

Case DER_PROTECTION
styRdBack = Spacell5h;
crlommand = SPROTY + vhCrLi: vs = villriteltos, strCommand, Len{strCommand;, r)
vs = viReaditos, strRdBack, 255, ¢l

If VallstrR@Back] = 08P Then MsgBox {"OVER HEAT FROTECTICH! * + Resuit)

1 ValistrRdBack] = CHTP Then MsgBox ('OVER HEAT TIMER PROTECTIIN! * + Result]

TOS6200

g

"The RS-132C interface uses
‘the CLR command

‘Switches to AUTG screen,
‘Recalis the 10th program.
‘Sets PASS BOLD time to HOLD.
‘Sets the device stafus enable

‘register bo FRE,

'Cherks the device statbus
'register and awaits a “Ready”

'setiing.

‘Starts the test because
'Ready” was received.

‘Uses MON? commazd to read ouf
‘the DSR value, naasured
'vaiues, and other parameters.
‘Extrarts the DSE value.
‘Places the cther measured
‘valusg into veriables.
'Exits the loop when STOP
‘switch iz pressed.

'Repeats steps unfil the test
'ends,

'Displays the test result.

'STOF switch was pressed

“during testing.

‘Displays the PASS fest rasult.

"Reads the contents of the fail
'register to determine which
'reference value was violated.
'Digplays the LOWER FRIL test
‘result.

‘Displaye the UPPER FAIL test

‘result.

'Reads the protection reclster
'to determine the reason for
'protection.

"The overhesat protscticn was
‘tripped.

'h current greater than 15 A

'was detected for 30 minutes.
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If Val{strRdBack; = OVLD Taen MsgBox {"OVER LORD PROTECTION! ' ¢ Reguit

If ValistrRdBack] = VL Then MggBox ('VOLT LIMIT PROTECTION! ¢ + Resul:)
If ValistrRdBack) = BER Then MsgBox ["SIGNAL 1/0 PROTECTION! * + Result
Case Else

MagBox [*ERRORI!*}

End Select

=1
g

strCommand = “STOP® & vbOrli: vs = viWrite(tos, strCommand, Len{strComman

‘Ciloges the port
vs = viClogeitos;
‘Finalize VISA library

ve = viClogeivi)

End Sub
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‘The overlcad protection 1150
WA} was fyipped.

'The voltage limitats

n owasg
'tripped.

'The ENABLE signal for the
'8

IGMAL I/C comnector varied.

'Chack the result and press the

'STOP switch.
‘Closes the port.

'Closes the VISE library.
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This chapter gives the names and describes the functions of the switches, indicators,
connectors, and other parts on the front and rear panels of the TOS6200.

5.1 Front Panel

[2: Indicators

[8] REMOTE

S

(6 |SHIFT

Fig. 5-1  Front Panel

1] POWER

Turns the tester power ON/OFF. When power is turned ON (| ), the tester starts
under the test conditions set when power was turned OFF ( & ).

Turning the power ON with the SHIFT key held down initialized the tester to factory-
set settings, For more information, see 2.11, Initialize.

NOTE » Initializing clears the contents of all panel memories and programs stored. Check
all data in memones and programs hefore initializing.
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STOP

This switch is used to stop a test.
Press this switch to cancel a PASS, FAIL, or PROTECTION status.
Pressing this switch places the tester in ready status.

START

This switch is used to start a test.
Press this switch when "READY" is displayed on the LCD to begin testing.

During testing, the TEST LED indicator lights and a "TEST" indication appears on
the LCD.

Rotary knob

In ready status : Used to set test conditions and other parameters displayed on the
: LCD.
During testing : Used to change the test current.

Cursor keys

Used to move the cursor when setting test conditions or other parameters.

(6] SHIFT

Used to switch the function menu or to extend a key function.

Switching on power with this key held down initializes tester settings to their factory-
set settings. For more information, see 2.11, Initialize,

NOTE » Initializing clears the contents of all panel memories and programs stored. Check
all data in memaories and programs before initializing.

Function keys

Provide functions corresponding to the FI to FS menus displayed on the LCD.

REMOTE

This terminal is used to connect an optional remote control box or dedicated test
probe.

[9] OUTPUT

These current output terminals are used 0 connect current output wires for testing.

_+ The maximum input voltage between the OUTPUT terminals and casing is
20V AC/DC or less. Do not apply an external voliage exceeding this limit.
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[10]SAMPLING

These voltage input terminals are used to connect voltage measuring wires for four-
terminal measurements.

* The maximum input voltage between the SAMPLING terminals is 10 V
AC/DC or less. Do not apply external voltage exceeding this limit.

M1]LCD

Displays information, including the range of set vaiues and measured values,

Indicators

* TEST
This LED indicates that testing 1s underway.
- Blinks for contact checks when the contact check is set to ON standby.

*PASS
This LED gives the test result.
This LED lights to indicate that a test result is PASS.

For tests that do not use the timer function, a pass/fail judgement is not made.

* FAIL
This LED gives the test result.
When the test result has been judged as FAIL, this LED lights up.

« PROTECTION

This LED indicates that an internal protection function has been tripped, and
lights under the following conditions,
(1) The tester's internal temperatures have risen to unusual levels, tripping the
overheat protection.

(D) A current of 15 A or greater was detected for 30 minutes or more during
testing.
(3)Power exceeding 150 VA was detected during testing.

(4) An output terminal voltage exceeding 5.6 V was detected {when the
measured value was not judged FAIL) during testing.

(5)The ENABLE signal of the SIGNAL I/0 connector was changed to high or
low levels.
To clear each condition, take the following steps.

{1} Let internal ternperatures fall to normal levels, then press the STOP switch,
(2) Stop testing for 30 minutes or more, then press the STOP switch.
{3)Press the STOP switch.

{4) Press the STOP switch.

(8) Press the STOP switch.

TOS6200 Part Names and Functions 5-3




[13MAIN / OFFSET

Pressing this key lights the LED and displays the test conditions setup screen
(MAIN) on the LCD. Generally, testing is performed from this screen.

Pressing this key with the SHIFT key held down displays the offset measurement
screen (OFFSET),

14|SYSTEM ./ I/F

This key is used to make the system settings of the tester.

Pressing this key causes its LED to light and displays the system setup screen on the
LCD (SYSTEM).

Pressing this key with the SHIFT key held down displays the interface setup screen
(INTERFACE) on the LCD.

15/AUTO / EDIT
Pressing this key turns its LED on and displays the programm execution screen on the
LCD {(AUTO READY).

Pressing this key with the SHIFT key held down displays the program editing
screen {AUTO EDIT) to enable program editing,

[16]LOCAL ./ KEYLOCK
Pressing this key while the tester is being controlled remotely through the
GPIB or RS-232C interface restores local control.

Pressing this key with the SHIFT key held down under local control activates the key
lock function. In the key lock status, "KEYLOCK" appears

on the LCD. Under remote control, the LED to the right of this key lights.

17 MEMORY
e RECALL/STORE key
Press this key to recall panel memory.

Change the memory number using the rotary knob, then press the ENTER key
next to this key. This recalls the contents of the specified memory number,

Pressing this key with the SHIFT key held down enables test conditions to be
stored to memory. The procedure is the same as for recall.

« ENTER key

Used to accept an entered memory number when recalling panel memory or
when saving test conditions to panel memory,
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Feet

Used to raise the front panel of the meter to get a better view of the LCD screen or
improve the operability of the keys.

Puli the feet forward until you hear them click,

Fig. 5-2 How to use the feet

« When you use the tester with the feet pulled forward, do not place any
article on it nor exert forces no it.
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5.2 Rear Panel

28] AUX

[Zs Code holders

/

Fig. 5-3  Rear Panel

19/AC LINE
This is the connector for AC power cord that supplies power to the tester.
Connect the supplied AC power cable here. The fuse holder is also found here.

PNTGETTE «  improper handling of the AC LINE connector may result in electric shock.
Foliow the instructions given in 1.6, “Connecting the AC Power Cord."

201®

This 1s the protective grounding terminal.

VAT «  Aways provide grounding. For more information, see 1.7, Grounding.

[21]SIGNAL 1/O

This D-sub 25-pin connector is used for remote control of testing start and stop
operations, or to check the tester status according to an output signal.

For more information, see 3.2, SIGNAL I/O Connector.

22/GPIB

This connector is used to connect a GPIB cable for remote control of the tester
through a PC or other device via the GPIB interface.
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23|RS-232C

This connector connects an RS-232C cable for remote control of the tester is remote
through a PC or other device via the RS-232C interface.

Fan

Used to cool the tester interior.

* Provide adequate space at the air intakes on the side panels and fan
exhaust port to allow sufficient air flow,

Cord holders

Used to wind the AC power cord when the tester is not in use.

* Never use the tester in an upright position, since doing so with the cord
holders serving as feet renders the tester dangerously unstable.

26|AUX

This connector is used to extend the functionality of the TOS6200.

Handie

Used to carry the tester.
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This chapter explains the maintenance and inspection of the tester. To maintain high
performance for an extended period, perform maintenance and inspect the tester
regularly.

6.1 Cleaning

If the panel surface is stained, lightly wipe the stain using a cloth moistened with a
water-diluted neutral detergent.

/AWARNING =Tt cleaning, be sure to turm OFF the POWER switch and to unpiug the
power cord.

« Do not use volatile substances such as thinner or benzene for cleaning, as
they may cause discoloration or erase printed characters, clouded display

and so on.

6.2 Inspection

PANTTLITNE «  Any break or cracking in the covering greatly increases the risk of electric
shock or fires. If you find any breaks or cracks, immediately discontinue
any use of the instrument.

To purchase accessories, please contact your Kikusui distributor/agent.

I AC power cord
Check that the covering is free of breaks or cracks, that the plug is free
of looseness or cracks, and that the cable itself is not damaged.

M Test leads

Check that the covering and leads are free of damage.
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6.3 Checking and Replacing the Fuse

WARNING « Toavoid electric shock, always turn off the POWER switch and unplug the
AC power cord from an electrical outlet before performing inspections or
repiacing the fuse.

Make sure that the replacement fuse is of the correct shape, rating, and
characteristics for tester specifications. Never use a fuse having a
different rating; never short-circuit the fuse holder.

1. Turn off the POWER switch and unplug the AC power cord from the electrical
outlet.

Disconnect the AC power cord from the AC LINE connector on the rear panel.
3. Use a screwdriver to remove the fuse holder, as shown in Fig. 6-1.

Fig. 6-1  Removing the Fuse Holder

LINE VOLTAGE FREQUENCY FUSE (250V) VA
BANGE RANGE UL198G IEC60127 MAX
85-132V
L. 45-65Hz 6.3A SLOW 6.3A (T} 150
170-250V 330

-
NOTE| » UL and IEC standards provide different desi gnatlom for pre-arcing time-current
characteristics of fuses. Use a fuse that complies with one or both of these

standards.
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6.4 Replacing the Cooling Fan and Backup Battery

/AWARNING RS replacement of the cooling fan or backup battery involves removing

the cover, all such work should be performed by our service personnel. if
replacement is necessary, please contact Kikusui distributor/agent.

M Cooling fan

The cooling fan within the tester is rated for a service life of 60,000 hours.

The cooling fan adjusts its rotational rate depending on the internal temperatures of
the tester, and actual service life will vary depending on the tester's service
conditions. However, we recommend replacing the fan roughly every 60,000 hours.
We also recommend regular internal inspections and cleaning at the same interval.

I Backup battery

The TOS6200 uses a lithium battery for memory backup.

If the battery is exhausted, the memory is unable 1o retain test conditions and other
data. Although service life depends on the usage environment, we generally
recommend replacing the battery every 3 years from the purchase date. We also
recommend regular internal inspections and cleaning at the same mterval.

6.5 Calibration

TOS6200

Regular calibration is required to maintain long-term accuracy of any measurement
instrument. Please request our calibration service to have calibration performed.

Maintenance 6-3




6.6

In Case of Problems

The following problems do not necessarily indicate failures. Please make the
following inspections before requesting repairs.

Symptom . - o Chieck ltem Chapter/section to:be referred to Pa_g:g
: : i3 . : ; at . ; B ; ; number
The tester does not start |- Check that the AC power code is 1.6 "Cennecting the AC Power |15
when the POWER switchis| connected. Code"
pressed. + Check that the fuse burns. §.3 "Checking and Replacing the [8-2
Fuse”
The LCD screen does not |- Make sure that the contrast adiustment {25 "System Setup” 2-14
appear even when the is correct.
POWER switch is pressed. | - Make sure that ambient temperatures are | Generai Specifications 75
not below the recommended operational
limits.
The keys on the front panel| - Make sure that the key lock functionis  [2.9% Key Lock” 2-26
do not work. off.
- Make sure that the tester is not being LOCAL kay 5-4
controlled remotely via the GPIB or RS-
232C interface.
The START key does not |+ Check that no stop signal is being input, | Chapter 3 "REMOTE and 3-1
function. SIGNAL 110"
+ Check that the tester is not in 2.10 "Protection” 2-27
PROTECTION, PASS, or FAIL status.
+ {heck that the tester is not in the midst
of system setup, interface setup, or
program editing.
+ Check that the tester is not currently
saving or recalling information from panel
memory.
- Make sure that the double action ONIOFF for double action 2-16
functicon is off.
Check that the "READY" indication is
displayed on the LCD.
+ Check that the "OVER VOLT" indication [22.1 "Setting Test Current" or | 2-4,
is blinrked on the upper right part of the 2.2.5 "Setting the Upper 2-7
LCD. Reference Value”
* Check that the "UP<=LOW" indication is }2.2.4 "Setting the Lower 2-8,
blinked on the upper right pait of the Reference Value" or 2.2.5 2-7
LCD. "Setting the Upper Reference
Value"
The fan does not run. « The fan adjusts its rotationa!l rate
depending on the tester's internal
temperatures,; if the internal
temperatures are sufficiently low, the fan
will not run.
if "OVER HEAT" appears on the LCD and
the fan is not running, the tester is
defective.
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This chapter gives electrical and mechanical specifications for the TOS6200.

Basic performance

;: {With respect to resistance resulting in output power of the maximum rated
{Output or less and an output terminat voltage of 5.4 V or fess)

10.1 A

2 (1% of setting + 0.2A)

1150 VA {at cutput terminals)

12% or less (with respect to 0.1 {2 pure resistance load of 10 A or greater}

#:150/60 Hz, sine wave (selectable)

1200 ppm

18 Vrms or less

Measurement rang

1 PWM switching method

10010 33.0 A AC

101 A

Resolution.

1+ (1% of reading + 0.2 A}

iMean value response/rms value display (response time: 200 ms}

1The current measured at the end of test is held during the PASS or FAIL
finteval

10.00 10 8.00 VAC

10.01V

1 (1% of reading + 0.02 V)

-] Mean value response/rms value display (response time: 200 ms)

Measurement rang

.| The voltage measured at the end of test is heid during the PASS or FAIL
“jinteval

10.001 10 1.200 Q

Resoiutaon S

:10.0010Q

£1°10.000 to 1.200 Q (Oiffset ON/OFF function provided)

sl (2% of reading + 0.003Q)

sdinmteval

The resistance measured at the end of test is held during the PASS or FAIL

TOS6200
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Window comparator system

- If a resistance value equal to or greater than the upper reference value
is detected, & FAIL determination is returned.

+ If & resistance value equal to or less than the Jower reference value
is detected, a FAIL determination is returned.

+ i aresistance value has been judged as FAIL, the tester shuts off the
output and generates a FAIL signal.

+ 1 the set time elapses without abnormalities, the tester shuts off the
output and generates a PASS signal.

Setting range for the uppe
reference value (UPPER!

0.001 t0 1.200 Q

Sefting range for the lower

reference vatie (LOWER)

- ]0.001 to 1.200 O

Judgment acouracy.

S (2% of UPPER + 0.003 )

resistance load.

Calibration is performed with the rms value of the sine wave, using a pure

{Lights for approximately 0.2 sec when the measured vaiue has been judged

as PASSE. Itis lit continuously when the PASS holding time is set to MOLD.

+i} Lights if a resistance value equal fo or greater than the upper reference value
i1is detected and judged FAIL.

| Lights if the resistance value equal to or less than the lower reference value
is detected and judged FAIL.

0.310 999 5 Timer ONJOFF function is available.

+ The buzzer sounds for approximately 0.2 sec if the measured value has
been judged as PASS.

+ The buzzer sounds continuously under the following condition:

The measured value has been judged as PASS when the PASS
holding time is set to HOLD.

The measured value has been judged as UPPER FAIL.
The measured value has been judged as LOWER FAIL.
The buzzer volume for FAIL or PASS judgment are adjustable.

Note that it cannot be adjusted individually since setting is shared with the
setting for PASS.

2 {100 pom of setting + 20 ms)

*1: Time limitation with respect to output

The heat radiation capacity at the output block of the tester is designed to be half the rated output,

accounting for size, weight, cost,

and other factors. Always use the tester within the limitation values

given below. Use of the tester beyond these limits will cause the temperature of the output block to rise
excessively, potentially tripping the internal protection circuit. In this case, suspend testing for
approximately 30 minutes, then press the STOP switch. When temperatures fall to normal levels, the

tester will revert to ready status.

Qutput time limitation

Ambient temperature | Upper cutoff current Y e Maximum allowable
t{C) T{A) Pause time continuous test time
Equal to or greater - .
<
(40T 15<C1=30 than the test fime =30 minutes
(1104 <15 Not required Continuous output
= 4 possible
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:15-pin DIN connector on the front panel

An

option may be connected to provide remote-controfled tester start/stop

functions.
+ Remote controller: BC01-TOS or RC02-TOS
+ Test probe: LTP-2

{1 D-8UB 25-pin cohnector on the rear panel

2-digit BCD active-iow input

LSD input terminal of a panel memory/program select signal

This select signal is latched at the rise of a strobe signal

to recall the panel memory or program.

MSED

Ms8

Input terminal of a panel memory/program strobe signal

Circuit common

O |ON during testing
O [ON during testing (not including the period of a current/voltage rise)
ON for approximately 0.2 sec when a measured value has been judged
O |as PASS. It is ON continuously when the PASS holding time is set to
HOLD.
o Continuously ON if a measured value equat to or greater than the upper
- reference vaiue is detected and judged FAIL.
Continuously ON if a measured value equal to or below the lower
reference vaiue is detected and judged FAIL.
ON while the iester is in ready status
ON when PROTECTION status is in effect

Start signal input terminat

Stop signal input terminal

—t——10]C| O

Start signat's ENABLE signal input terminat

+24 V internal power output terminal. Maximum output cusrent is
100 mA.

Circuit common

All input signais are controlied in active Low.

: 5} M1V The nput terminal is puiled up to +12 V with a resistor.
T Leaving the input terminals open is equivalent to
0t 4V inputting a high-level signal.

1.5 mA maximum

put time width

5 ms minimum

TOS6B200
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SIGNAL 1O,

Open colflector output (4.5 to 30 V DC)

30vDC

Approximately 1.1V (at 25C}

output current

1400 mA (TOTAL)

cit

1Mini DIN 8-pin connector on the rear panel

1D-SUB S-pin connector on the rear panel {compliant with EiA-232-D)

1Al functions except for the POWER switch and KEY LOCK function may be
~{controlled remotely.

- 1Baud rate 9600, 19200, or 38400 bps

- |Complies with IEEE 5td.488-1978

1 Al functions except for the POWER switch and KEY LOCK function may be
jcontrolled remotely.

SH1,AH1,T6,TEQ,L4,LEC.SR1,RL1,PPC,DC1,DT0,CO,EN

1240 x 64 dots LCD, which displays set values, measured values, judgment
jresults, and other information.

1Performs testing (maximum 100 steps} under difierent test conditions.

{Performs a single earth continuity test.

{Provides programming of up to 100 different tests, each consisting of a
imaximum of 100 steps. (Note that the total number of steps is 500.)

100 maximum

13 years or more (at 25C)

1. PASS HOLD
Allows a PASS iudgment to be held for a specified holding time.
2. MOMENTARY
Allows testing only while the START switch is pressed.
3. FAIL MOCDE
Disabies cancellaticn of FAIL or PROTECTION status using a stop
signal from the remote control.
4. DOUBLE ACTION
Allows testing only when the START swiich is pressed within a
half-second after the STOP switch is released.
5. CONTACT CHECK

Enables the tester to detect a current flowing through the output
terminals 1o begin testing.

7-4
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General specifications

nstaliation

{indoors and the altitude is less than 2,000 m

Allowable
voltage range -

‘Warranty Temperature 1510 35°C

range Humidity "~ 420 to 80% RH {non condensing)
Operating Temperature - 0 to 40T

range Humidity ‘120 to 80% RH (non condensing}
'Stogag'e Tempetature 20 to 70°C

range Humidity 80% RH or less (non condensing)

1100 V model -
4400 v/200 V model @ 85 to 132V ACH7010 250 V AC

8510 132 V AC

At noload

Power :
" {READY)

consumption

- 1100 V model - 70 VA or less

100 V200 V mode! © 45 VA orless

|At rated foad -
w100 V200 V model © 330 VA max.

100 V model © 450 VA max.

w1 4BHz to 65Hz

Allowable frequency range -

Insulation resistance - T 130MQ min. (500 V DC), between AC line and chassis
Withstanding voltage - 1350 V AC (1 second), between AC line and chassis
Earth continuity - 125 A AC/.1Q max.
EMC . - 4 Compiied with the following standards
" IEC61326-1:1987-03/A1:1998-05
Electrical Equipment for Measurement, Control
and Laboratory Use - EMC requirements
Radiated Emissions  Class A
Conducted Emissions Class A
IECH1000-4-2:1985-01 / A1:1998.01
Electrostatic discharge
IFCB1000-4-3:1095-02  Radiated, radio-frequency, electromagnetic field
IECB1000-4-4:1895-01  Electrical fast transient/Burst
IECB1000-4-5:1995-02  Surge -
IECB1000-4-6:1996-04  Conducted disturbances
IEC61000-4-11:1994-06 Voltage dips, short interruptions and voltage
varigtions
Under following conditions
1. Used test leadwire {TL11-TOS) which is supplied.
2. Used the shielged cable which length is iess than three meters when the
SIGNAL I/C is used.
Safety Complied with the following standards
S H=C81010-1:1980-09 / A2:1885-07
Safety Reguirements for Electrical Equipment
for Measurement, Control and Laboratory Use
TOSB200C is design@d 5o that it is connected o a
power supply of cvervoltage category 11 as Class
1 equipment in environment of pollution degree
2.
TOS6200 Specifications 7-5




Physical dimensions (maximum)

1430 (455) W88 (140) HX270 (345) D mm

7

|Weight -

AC power cord.

Approx. Skg

1 piece

Test leadwire TL11-TOS

1 set

{Short bar

(These are inserted between the QUTPUT and SAMPLING terminals.)

2 pieces.

|AC power fuse

2 pieces (2, including one spare in the fuse holder)

Opetation manual

1 copy
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GPIB interface

— %W@&;f

T

Wk
o

2

e Ty

ﬁ .'.\.',_
.

oo Function | Subset { - RRE U Descrzpt;on
Source handshake . 1SH1° - |All functions operable
Acceptor handshake “CTAHT o Al functions operable
Talker : ' 1T6 . JAll functions operable, except {or the talk-only function
Extended talker . TED - No functions operable
Listener - L4 . [All functions operabie, except for the listen-only function
Extended listener . {LEO . tNo functions operable
Service request SR1 All functions operable
Remote local C|RLT . ]All functions operable
Parallel poll " PPO |No functions operable
Device clear - DC1 All functions operable
Device trigger DTO . - [No functions operable
Controller 7. - 4CB0 .7 |No functions operable
Electricalinterface BT 10pen collector

External dimensions

— ®’—“‘_‘""—1 v 1 ®. ]
M |
p=3
] L
i
2 r
i [
56 =
%
28 MAX45S
MAX10 430 |
1o S IE
® ¢ [ e e B e S e S o D%‘:’ o
Ll -
Fig. 7-1  External dimensions
TOS6200
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Unit: mm
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1. Operational Principle

<3> Output transformer

<>
Sine-wave
generator
circuit

<2> ; O HIGH
Power amplifier % léu _ o
iroui e
circuit . .
‘—'—J Current \ O LOW
transformer |
<b> - i
| Output current 2.2kQ s

control circuit

<6
Output voltage
controf circuit

<7> CPU circuit

[KEY] [ROTARY KNOB| [BUZZER] [LED! [LCD] [GPIB] [RS-232C] [SIGNAL 0] | REMOTE |

TOS6200

Fig. 1 Block Diagram

<1> Sine-wave generator circuit

Generates a reference sine wave of 50 or 60 Hz, controlled according to output
voliage.

<2> Power amplifier circuit

Power-amplifies the reference sine wave in response to output to produce an input for
the output transformer. This compact, lightweight PWM sine-wave inverter is
capable of a maximum output of 150 VA, achieving a power conversion efficiency of

0%,

<3> Output transformer

This step-down transformer generates a rated output of 6 V/25 A, for which the
secondary side is approximately 6 V when the primary side 1s 30 V.

Appendix A-1




<4> Current transformer

This transformer voltage-converts the output current and delivers the converted
output to the current control circuit. '

<5> Qutput current control circuit

Sends detected output current information to the pewer amplifier circuit for constant
current flow at the output terminals. It also DC-converts the detected output current
and displays averaged data as measurement values on the LCD.

<6> Output voltage control circuit

Sends the detected output voltage to the power amplifier circuit for constant voltage
at the output terminals. It also DC-converts the detected output voltage and displays
averaged data as measured values on the LCD. ‘

<7> CPU circuit

Controls the output current, output voltage, resistance value, pass/fail judgment, test
duration, buzzer, and others based on input information through panel key
operations, the REMOTE terminal, SIGANL VO connector, GPIB connector, or RS-
232C connector. Also handles signal output to and communications with external
devices.

2. ASCIl Codes 20H to 7EH
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105N V-V L0157-N ) WO 429
INVALID? (INV?) oo eeeeeer oo eseens 4-12
LOWER (LOW) oo ereer s 4-24
MEASMODE (MMOD) ..o eceeereorrese e 4-19
MEMORY (MEM) +oovveoeeer e eseneevereosseressne 4-33
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STORE (STOR) it s, 4.34
TIMET ettt 4.32
TIMER (TIM} oottt 4-27
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UPPER (UPP} oo e 4-23
VEATAT (VDATT) e 4-32
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AC power cord .o 1-2, 1-5
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Creating or Editing the Program ... 2-23
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Device status register. oo 4.11, 4-30, 4-42
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Double 8CLHOM .o eererere e e crenree 2-16, 4-18
E
Ending the Test ..o 2-11
Error register ... 4-11, 4-43
Event SEAEUS FEZISIET o iviirirteavreern s ernresensesensens 4-G, 4-41
Example Programs ... 4-48
F
Factory-shipped SEHNES oo ceiisceoncs 2-30
FAIL Judgment oo 2-12, 2-25
Fall mode .o 2-15, 4-18
Fall FREISTEr (i e 4-12, 4-43
Fan o 5-7, 63
BEOL vttt s 5-5
Frequency Tange ... vcemnnenessresenesneeens 170
Fromt Panel ... 5-1
Function Keys ..o 5-2
S e e 1-2, 6-2
G

H
Handle i 5-7
I
In Case of Problems i 6-4
INAICATONS 1urviiieriiiciie e et 5-3
Initial Settings of the Memory ... A-8
TRIEAHZE Lo e e s seia i are e 2-30, 4-7
Inquires for the fester's (est s1atus .ovivniveciiiens 4-30
INSPECHON tovviiiciitesiie s e 6-1

82 INDEX
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ERHETTACE oot eerea e 2-18, 4-1
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INterface Parity ..o e eees s 2-19
INEEEVAL i e 2-24
Invalid setting regisler .o, 4-12, 4-43
K
Key Lok o, 2-26
L
line volfage TANZE e -5
List of Device MESSAZES oo 4.44
LOCAL/KEYLOCK ..ttt 5-4
Lower Limit Judgment ..., 2-6
Lower reference value i, 2-6, 4-24
L P e e P-6, 1-9
M
MAINJOFESET oo arrneens 5-4
Measured clrrent valtie .o, 4.29
Measured resistance valtie .oeieeeeeceeeeeeeeen, 4.31
Measored voltage value o, 4-32
Measurement mode ... 2-14, 4-19
Measurements Using Four Terminals ... 1-10
Measurements Using Two Terminals ..o 1-11
MEMORY oottt 5.4
MEMOTY COMEIUS ..ottt v e e s et e 4-33
IMIEESAZES c.vvvreiririieeeeeeerietesete et e eroianeeresteesreebrransesanenes 4-3
MOE coiiiiiiee e 4-29
MOITENIATY trorvieieieiiet st 2-15
MOVING oot i-4
N
Nominal sectional areas ... ccciriee e e 1-10
O
OFFSEL vt s e saaees 2-9, 2-13
Offset cancel FUnCHON it 4-26
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Offsel Measurement SCTEET oot 2-13
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OIPHONS e s v rrer e rrre b aesese e e seas s P-5
OUTPUT 1o 3-2
Output voltage Hmitation ..o, 2-29
OVER VOLT ..o, 2-4, 27, 4-22
Overheating protection ... 2-27
Overload Protection . e 2-28
P
Packing materials ... 1-1
Panel Memory .o rmccsices e 2-2, 2-20
Panel Memory and Program ..., 3-6
PASS hold ..ot 4-21
PASS Hold THNE oot 2-14
PASS judgment ... 2-11, 2-25
PAuse tIne oo 1-4
PM signal oo s s e 3.6
POWER L. 5-1
Precautions for installation ... 1-3
Precantions o1 MOVING oo 1-4
Preliminary InSpection ..o 1-13
PIOETAIN cooviiiviiccireiis v sttt ene e 2-22
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ProOgram mesSSagES . vrrrreereormeemieesrieianienssanesaraes 4.3
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Program PASS/FAIL Judgment ......ccocovoeveineirnnns 225
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Ready SIALES oo eice e s siesians e enees 2-10
Rear Panel oo e et e s 5-6
Recalling the Panel Memory o 2-21
Recalling the Program cocveneccnnennincine 2-23
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Recalls program e 4-39
REZISIELS tiivriiiininii s 4-40
REMOTE (i i 3-1, 52
Remote Control BoX e P-5
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RET ottt e 4-38
ROM VEIsiOn .o P-1, 4.7
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RS-232C flow control oececiiece e 4.2
RE-232C ping IAYOUL oot 4.2
Running the Program ..o 2-25
S
Safety standards ..o 2-2
SAMPLING .o cnnee e e 3-3
Service request enable register ....veieennns 4-8, 4-41
Set on the tester SYSTEM screen .o, 4-15
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Setting the Test Conditions ..., 2-2
SHIFT ottt sttt 5-2
Shifts the LCD to each mode s 4-25
SIGNAL /O i ccvtinnecreccvsanisnsesnsnes 5-6
SIGNAL T/O Connector .oovvoninineieeieriisieveesess 32
SIGNAL TO s120a] v oo vereriaeseneene e ee e seveeees 2-29
START ettt e 52
Start MOMENATY .oooviieiiee it 4-20
START 8ignal .o 3-5
Starting a Tesl oo, 2-10, 3-5
STANS LESTNE woeev e e 4-27
Status byte register oo 4-9, 4-4%
STB SIZNAT 1ottt cne e e 3-6
STOP it s 5-2
SEOD B cvorereeeree oo eseeeeeeeee e 219
SEODPS & EESE ivriiiiiinisics et 4-28
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STOLS IMEITIONY Levcrirnrireeaerestireerme s reirasis st snssns e 4-34
Summary of the Safety Standards ..o A3
Suspending the Program ... 2-25
SYSTEM oo e 2-14
SYSLEIT SEIUP tereeeiieeete et 2-14
SYSTEM /7 I/F oot 5-4
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TermMEAION oo e 4-5
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TAMET oottt 2-8, 4-27
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