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This Manual and Marks

All safety messages are identified by the following, “WARNING” or “CAUTION”, of
ANSI Z535.4 (American National Standard Institute: Product Safety Signs and
Labels). The meanings are as follows:

A A potentially hazardous situation which, if not avoided,
WARNING could result in death or serious injury.
A A potentially hazardous situation which, if not avoided,
CAUTION may result in minor or moderate injury.
A This is a hazard alert mark.

o This manual is subject to change without notice at any time to improve the
product.

o The contents of the product specifications and this manual are subject to
change without any obligation on the part of the manufacturer.

o Under the copyright laws, the software (program) described in it are copyrighted,
with all rights reserved.
The software may be installed into one computer and may not be installed into
other computers without the prior written consent of A&D Company. Copying
includes translation into another language, reproduction, conversion, photocopy
and offer or loan to another person.

o Microsoft, Windows, Word and Excel are registered trademarks of the Microsoft
Corporation.

© 2010 A&D Company, Limited  All rights reserved.

No part of this publication may be reproduced, transmitted, transcribed, or
translated into any language in any form by any means without the written
permission of A&D Company Ltd.
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1. Introduction

This manual describes how the MC Series Mass Comparator Balances, MC-10K and
MC-30K, work and how to get the most out of them in terms of performance.

Read this manual thoroughly before using the balance and keep it at hand for future
reference.

For other functions and operations that this manual does not describe, refer to the GX-K
series instruction manual.

1-1. About This Manual

This manual consists of the following five parts:

Basic operation .........c.cccee...... Describes precautions, the balance's construction and basic
operation.

Adapting to the environment .... Describes response (and stability) adjustment to adapt to
the environment where there is vibration or drafts, the way to
maintain weighing precision in a variation of ambient
temperature, calibration and calibration test.

Selecting functions.................... Describes functions of the balance.

Interface and communication ... Describes the RS-232C serial interface and external contact
input. The RS-232C serial interface can communicate with a
computer that requests weighing data and controls the
balance. This RS-232C interface is for use with a computer
or printer. The external contact input commands the balance
re-zeroing and data output.

Maintenance ........cccccccceeeiennee Describes maintenance, error codes, troubleshooting,
specifications and options.

O

Display resolution, one digit greater than a standard balance. This allows management of
OIML class F1 or lower weights.

Capable of weighing small amounts of powdery or liquid material, even with a massive tare.

When used as a mass comparator, the balance can achieve even more precise weighing,
by using the optional auto-centering pan (sold separately), which reduces eccentric loading
errors.



1-3. Compliance

1-3-1. Compliance With FCC Rules

Please note that this equipment generates, uses and can radiate radio frequency energy.
This equipment has been tested and has been found to comply with the limits of a Class A
computing device pursuant to Subpart J of Part 15 of FCC rules. These rules are designed
to provide reasonable protection against interference when equipment is operated in a
commercial environment. If this unit is operated in a residential area, it may cause some
interference and under these circumstances the user would be required to take, at his own
expense, whatever measures are necessary to eliminate the interference.

(FCC = Federal Communications Commission in the U.S.A.)

1-3-2. Compliance With EMC Directives

This device features radio interference suppression and safety regulation in
compliance with the following Council Directives

Council directive 89/336/EEC ~ EN61326 EMC directive

Council directive 73/23/EEC EN60950 Safety of Information Technology Equipment

o The CE mark is an official mandatory European marking.
Please note that any electronic product must comply with local laws and
regulations when sold or used anywhere outside Europe.



2. Unpacking And Installing The Balance

O

The balance is a precision instrument.
Unpack the balance carefully. Keep
the packing material to be used for
transporting the balance in the future.

The packing contents depend on the |Pan support

balance model. See the illustrations to
confirm that everything is contained.

|A clear display cover

|Bubble spirit level

Keys

| Reference card

Draft gate

RS-232C and external \ﬂ

terminals

Terminal cover

Remove the gate
when cleaning.

T

Note 3

Cover the terminal or 96\.05\:'/ AC adapter jack|
connect the waterproof ounding A

RS-232C cable (GX-07K) terminal s

to keep waterproof and

dustproof.

Breeze break

Position of placing
AC adapter labels

Note AC adapter plug

Insert the plug into the
jack firmly. The connection
is tight to keep waterproof
and dustproof.

Note

Please confirm that the AC adapter
type is correct for your local
voltage and receptacle type.

AC adapter plug

N

Windows communication
tools software

5
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2-1.  Auto-centering Pan (AX-MC10K/30KPAN) Installation Procedure

Caution: During installation, do not to apply excessive force to the balance.

o When used as a mass comparator, the balance can achieve even more precise
weighing, by using the auto-centering pan (sold separately), which reduces
eccentric loading errors.

1. Place the pan support on the balance. Place the breeze break provided with the
AX-MC10K/30KPAN option on the balance.
Place the auto-centering pan guide on the pan support, and then place the auto-centering
pan on the auto-centering pan guide.

I N Auto-centering pan guide
L&

Auto-centering pan

Option AX-MC10K/30KPAN breeze break

Pan support

Note
When the weighing pan is replaced
with the auto-centering pan, be
sure to calibrate before weighing.
Refer to “7. CALIBRATION”.




2-2. Installing the Balance

Install the balance as follows:

1 Referto "3. Precautions" for installing the balance. Bubble spirit level
2 Install the pan support, weighing pan and draft gate.
Refer to the previous page. Good No good
3 Adjust the leveling feet to level the balance. .
Confirm it using the bubble spirit level. Leveling foot, =7,
4 Confirm that the AC adapter type is correct for the
local voltage and power receptacle type. N
5 Connect the AC adapter to the balance firmly. Earth
the balance. Warm up the balance for at least 30 Grounding
minutes with nothing on the weighing pan. (Earth) = To AC adapter




O

O

To get the optimum performance from the balance and acquire accurate weighing data, note
the following:

3-1. Before Use

The maximum resolution of the precision balance is ten million counts. Therefore, there are
tendencies to be influenced by temperature change, air pressure change, static electrisity,
vibration and drafts where the balance is placed.

Install the balance in an environment where the temperature and humidity are not excessive.
The best operating temperature is about 20°C / 68°F at about 50% relative humidity.

Install the balance where it is not exposed to direct sunlight and it is not affected by heaters
or air conditioners.

Install the balance where it is free of dust.
Install the balance away from equipment that produces magnetic fields.

Install the balance in a stable place avoiding vibration and shock. Corners of rooms on the
first floor are best, as they are less prone to vibration.

The weighing table should be solid and free from vibration, drafts and as level as possible.
Level the balance by adjusting the leveling feet and confirm it using the bubble spirit level.

If static electricity is a problem at the installation site, use the electrostatic field meter and the
static eliminator.

Ensure a stable power source when using the AC adapter.
Connect the AC adapter and warm up the balance for at least 30 minutes.
Calibrate the balance periodically for accurate weighing.

When the balance is installed for the first time or has been moved, warm up the balance for
at least 6 hours to allow the balance to reach equilibrium with the ambient temperature, and
then perform calibration before use.

The meaning of IP-65 is "No ingress of dust. Projected against water jets".
If a powerful water jet is used or the balance is immersed in water, it may cause a damage
that is due to ingress of water.

Confirm that "the plug is inserted firmly into the jack" and "the terminal is covered using the
waterproof cover or the waterproof RS-232C cable (GX-07K)", when using the balance.

Use the waterproof option cable GX-07K, when the RS-232C interface is used with IP-65.
AX-KO1710-200, a standard RS-232C cable, is not waterproof or dustproof.

Confirm that the weighing pan does not touch to rim.

/\ Do not install the balance where flammable or corrosive gas is present.



3-2. During Use

O

Discharge static electricity from the weighing material. When Material case
weighing sample (plastics, insulator, etc.) could have a static |Charged
charge, the weighing value is influenced. Ground the balance, and | Sample | =
m Eliminate the static electricity by using an optinal static N —
eliminator, AD-1683. 1
m Or try to keep the ambient humidity above 45%RH at the room. Grounding
m Or use the metal shield case. __
m Or wipe a charged material (plastic sample etc.) with the wet cloth. =
This balance uses a strong magnet as part of the balance )

assembly, so please use caution when weighing magnetic Magnetic
materials such as iron. If there is a problem, use the underhook on . Jiaria| @
the bottom of the balance to suspend the material away from the

influence of the magnet.

Eliminate any temperature difference between the sample and the Draft

environment. When a sample is warmer (cooler) than the ambient ~ 20°C

temperature, the sample will be lighter (heavier) than the true | Weighing Pan |
weight. This error is due to a rising (falling) draft around the sample.

Make each weighing gently and quickly to avoid errors due to Shock
changes in the environmental conditions. X

40>
Do not drop things upon the weighing pan, or place a sample on “
the pan that is beyond the balance weighing capacity. Place the
sample in the center of the weighing pan.

Do not use a sharp instrument such as a pencil to press the keys. \

Use your finger only. 2
Press the key before each weighing to prevent O X
possible errors.

Calibrate the balance periodically so as to eliminate possible errors.

Take into consideration the affect of air buoyancy on a sample
when more accuracy is required.

It is possible to check the reference card for principle operation.

Prevent foreign matter, such as powder, liquid and metal, from invading the area around
the weighing pan.

Use the "breeze break" for a precision weighing.

3-3. After Use

Avoid mechanical shock to the balance.

Do not disassemble the balance. Contact the local A&D dealer if the balance needs service
or repair.

Do not use organic solvents to clean the balance. Clean the balance with a lint free cloth that
is moistened with warm water and a mild detergent.

9



O

Do not allow the balance to be immersed in water. Even though the balance complies with
IP code, the balance will not withstand being completely immersed in water.

The weighing pan, pan support and draft gate can be removed to clean the balance. Clean
by splashing with water.

Use the waterproof option RS-232C cable GX-07K, when RS-232C interface is used with
IP-65. AX-KO1710-200, a standard RS-232C cable, is not waterproof or dustproof.

3-4. Power Supply

Do not remove the AC adapter while the internal mass is in motion, for example, right
after the AC adapter is connected, or during calibration using the internal mass.

If the AC adapter is removed under the conditions described above, the internal mass will be
left unsecured, that may cause mechanical damage when the balance is moved. Before
removing the AC adapter, press the key and confirm that zero is displayed.

When the AC adapter is connected, the balance is in the standby mode if the standby
indicator is on. This is a normal state and does not harm the balance. For accurate
weighing, keep the AC adapter connected to the balance and AC power unless the
balance is not to be used for a long period of time.

10



4. Display Symbols And Key Operation

Key Operations

Key operation affects how the balance functions. The basic key operations are:
"Press and release the key immediately" or "Press the key" are normal operation.

O

= normal key operation during measurement

O

Display

"Press and hold the key".

o Displays the highest-order digit when placing a load of 10 kg
or more on the MC-10K

o Displays memory data information

o Displays the weighing data relative to the weighing capacity
in percentaae. in weiahina mode. (Capacitv indicator)

INET indicator

|Processing indicator |_\AN‘|§

}—\

l—{Weighing speed indicator (Response indicator) |

’—{Animal mode indicator |
[

|Stabilization indicator H—> @

e

.==;---|Comparator indicators |

Units |

o Interval memory

IThe current data number |

o Standby indicator
== |Weighing data or

~{
- — NV lf‘
|Processing indicator |——>/<\$ '
Prior notice indicator vl Blinking indicators Ny
of automatic self — v
; . I\ /N
calibration

stored data

Interval memory,
active indicator

Each key, when pressed or when pressed and held, functions as follows:

Key

When pressed and released

When pressed and held

Turns the display ON and OFF. The standby indicator is displayed when the display
is turned off. The weighing mode is enabled when the display is turned on. This key
is available anytime. Pressing the key during operation will interrupt the operation

and turn the display OFF.

1/10d
SAMPLE

In the weighing mode, turns the minimum
weighing value ON and OFF.

In the counting or percent mode, enters the
sampling mode.

Enters the function table mode.
Refer to "9. Function Table".

No function at the factory setting.
Switches the weighing units when units other

than “g” are stored in the function setting.

Performs weighing speed adjustment
(response adjustment) and self check.

Performs calibration using the internal
mass.

Displays other items of the calibration
menu.

PRINT

Stores the weighing data in memory or
outputs to a printer or personal computer
depending on the function table settings.
(Factory setting = output)

No function at the factory setting.

By changing the function table:

o QOutputs "Title block" and "End
block" for GLP report.

o Displays the data memory menu.

»0/Te«
RE-ZERO,

B 1) e & &

Sets the display to zero.

11




5. Weighing

5-1. Selecting the Weighing Units (Modes)

The unit “g” (gram) was set at the factory.
To use other units, select and store units and displaying order in the function setting of “ Un /& ”.

For details on weighing unit selection procedure, refer to the GX-K series instruction manual, “5.
WEIGHING UNITS”.

Note
The density mode is not installed in the MC-10K/30K.

5-2. Basic Weighing

5-2-1. When using as a mass comparator

® To reduce the influence of drafts and vibration, set the following function settings as
below.

“Condition (Land )" of “Environment, Display ( bA5Fnc )" to “Slow (2 )”
“Filter (F IL )" of “Environment, Display ( bA5Fnc )" to “Used (1 )"

For details, refer to “9. Function Table”.

® To avoid eccentric loading errors, place the sample in the center of the weighing pan.
As an option, AX-MC10K/30KPAN auto-centering pan is available.
Using an AD-8922A remote controller, which is sold separately, the balance can be
controlled remotely by the AD-8922A key operations in the same way as when the
ICAL | or | RE-ZERO | key of the balance is pressed. For the connection procedure
between the balance and the AD-8922A, refer to the AD-8922A instruction manual.

® Take measures against causes of weighing error at the installation site, such as
changes in temperature, atmospheric pressure, drafts, vibration and static electricity.
Perform weighing operations in an stable environment.

® The table below lists the weight class and recommended measuring range for each model
of the MC series. The measuring range is determined so that the balance repeatability is
to be less than one third of the maximum permissible error for each weight class.

Weight class and recommended measuring range

Model MC-10K MC-30K
Class F1|/F2 M1 M2|F1|F2 M1 |M2
20 kg ¢ A | A
10 kg A A A \
5 kg
2k

Weight g v ¥

) 1 kg v

(Displayed value) 500 g
200 g v
100 g
50 g

O F1 [ F2l M1 M2




5-2-2. When building into a system

® \When a special weighing pan is to be designed, the weight of the pan and the
material to be weighed should not exceed the weighing capacity of the balance.
To reduce influences of static electricity and magnetism, use materials other than
resin and magnetic material such as iron.

® There is a function available to maintain the previous weight value in non-volatile
memory, even if the AC adapter is removed.
When “Zero upon power-on ( P-tr )’ of “Environment, Display ( bAS5Fnc )’ is set to
(T2 I 1]

17, the previous weight value is displayed upon power-on.
For details, refer to “Zero upon power-on” on page 30.

® There is a function available to perform span calibration only, when performing
calibration with a tare on the weighing pan.
When “Span calibration ( 5Pn )" of “Environment, Display ( bA5Fnc )" is set to “ | 7,
span calibration using the internal mass is performed, with a tare on the weighing pan.
For details, refer to “Span calibration” on page 30.

® To set a higher response rate (weighing speed) or to batch-weigh small amounts of
material, such as a powdery material, refer to “13. Extended Function”.

13



6. Weighing Speed Adjustment / Self Check Function

6-1. Weighing Speed Adjustment

This function detects the influence on weighing that is caused
by drafts and/or vibration at the place where the balance is
installed and sets the following three weighing speeds ’_{Weighing speeds |
(response characteristics) automatically. .

The function has three rates as follows:

Changing the weighing speed changes the display refresh rate.

Indicator | Parameter | Weighing Speed  Stability Display refresh rate

FAST Cond O Fast response, Sensitive value | If the weighing speed is changed as follows:
MID. Cond | ‘.’ 1 MID. or SLOW FAST =10 times/second
SLOW Cond? Slow response,  Stable value | FAST MID. or SLOW = 5 times/second

Press and hold
_ ~~

Step 1 Press and hold the key until is
displayed. And then, press the key again
quickly.

Step 2 Press the key to select a weighing speed.
Either | FAST], | MID. | or | SLOW | can be selected.

with pressing it.
| Release and wait |

Step 3 After a few seconds of inactivity the balance displays [ £qd].
Then, it returns to the weighing mode and displays the ‘ End ‘
updated response indicator. The response indicator
remains displayed for a while.

RESPONSE

:'@

-
-
«

o

£ a

I
I, Ll

Note

o The weighing speed adjustment can be changed at "Condition ({ond)" O
"Environment, Display (5A5Fnc)" in the function table. Refer to "9. Functlon
Table" for details.

o To set a refresh rate of 5 times/second when the response rate is or
10 times/second when the response rate is [ MID. | or | SLOW |, change the
"Display refresh rate (5°4)" parameter of "Environment, Display (5A5Fnc)" in
the function table.

14



6-2. Self Check Function With Response Adjustment

This function automatically updates the response adjustment by analyzing the influence of
the environment on the weighing data and also self-checks the balance performance using
the internal mass.

Press and hold
Step 1 Press and hold the key until is

displayed, and then release the key.

Step 2 The balance automatically starts to check the balance Rel
performance and sets the response characteristic.

Caution Do not allow vibration or drafts to affect the
balance during adjustment.

Step 3 After automatic adjustment, the balance displays the updated
response indicator and returns to the weighing mode.
The response indicator remains displayed for a while.

Example of display
| MID]and | OK | : The example above indicates that the result of the self check
is good and MID. is selected as the response rate..

Note

o If improper performance is found in the self check, the balance displays [ [H o |.
Contact the local A&D dealer for repair.

o If the automatic response adjustment fails, the balance displays [ [H i |. Check the
ambient conditions such as breeze and vibration, also check the weighing pan. Then,
perform the adjustment again. To return to the weighing mode, press the key.

15



7. Calibration

7-1. Calibration Group

The balance has the following modes as a calibration group.
Calibration

Automatic self calibration (Calibration due to changes in temperature)
Calibration using the internal mass (One-touch calibration)
Calibration using an external weight

Calibration Test

Calibration test using an external weight (Calibration test does not perform calibration)

Correction of the internal mass value

Terms
The following terms are defined as follows:
Internal mass = Built-in calibration weight
External weight = A weight that you have. Referred to as a calibration weight when
used for calibration.
Calibration weight = A weight used for calibration
Target weight = An external weight used for calibration test
Caution

O

Calibration adjusts the balance for accurate weighing.

Besides periodic calibration and before each use, perform calibration when:
o The balance is installed for the first time.

o The balance has been moved.

o The ambient environment has changed.

Do not allow vibration or drafts to affect the balance during calibration.

To output the data for GLP using the RS-232C interface, set "GLP output (nfao)" of
"Data output (dout)". Refer to "9. Function Table". Time and date can be added to the
GLP report. If the time or date is not correct, adjust them. Refer to the GX-K manual
"10-7. Clock and Calendar Function".

Calibration test is available only when "GLP output ( inFa)" of "Data output ( dout )" is set to

orc,

The calibration and calibration test data can be stored in memory. To store them, set "Data
memory (dAtA)" to "3". Refer to the GX-K manual "12. Data Memory" for details.

The value of the internal mass may change due to aging, corrosion or other damage
caused by the operating environment. Check the internal mass periodically. Correct the
internal mass value as necessary.



Caution on using an external weight
o The accuracy of an external weight can influence the accuracy of weighing. Select an
appropriate weight as listed below:

o Select a mass for calibration and calibration test from the following table.

Model Usable calibration weight Adjustable range
MC-10K 2kg, 3kg, 4kg, 5kg, 6kg, 7kg, 8kg, 9kg, 10kg -0.150g ~ +0.159¢g
MC-30K 20kg, 30kg -1.50g ~ +1.59¢g

The calibration weight in bold type: factory setting
The calibration weight value can be adjusted within the range above.

Display

) ‘

This indicator means "In process of measuring calibration data".
Do not allow vibration or drafts to affect the balance while the
indicator is displayed.

7-2. Automatic Self Calibration

Automatic self calibration due to changes in temperature
This function automatically calibrates the balance when the balance detects an ambient
temperature change. If GLP output is selected in the function table, the balance outputs the
calibration report or stores the data in memory. Automatic self calibration functions even if
the display is turned off (standby state). Refer to "8-1. Permit Or Inhibit" for the operation.

Caution

o If something is on the weighing pan, the balance judges that it is in use and does not
perform automatic self calibration. To maintain the calibrated state, keep the
weighing pan clear while not in use.

Indicates that the balance detects a change in ambient temperature and

automatic self calibration will start. If the balance is not used for a few
minutes with this indicator blinking, the balance performs automatic self
calibration. The blinking duration depends on the environment.

\/
P
Il

Indicates that the balance is measuring calibration data. Do not allow
vibration or drafts to affect the balance while this indicator is displayed.
After calibration, the balance returns to indicate the previous display.

) ‘

Note The balance can be used while the indicator blinks. But, it is recommended that to
maintain the accuracy, stop using the balance and confirm that there is nothing on the
pan and allow the balance to perform self calibration.

17



7-3. One-Touch Calibration

Calibration using the internal mass
This function calibrates the balance using the internal mass. The only operation required is

to press the key.

Step 1 Connect the AC adapter and warm up the balance for at least 30 minutes with
nothing on the weighing pan.

Step 2 Pressthe key.

Step 3 The balance displays and performs calibration using the internal mass. Do
not allow vibration or drafts to affect the balance.

Step 4 The balance displays after calibration. If the "GLP output ( inFo)" parameter of
the function table is set to " !" or "7", the balance displays and outputs the
“calibration report" using the RS-232C interface or stores the data in memory. Refer
to "10-2. GLP Report" and "Data memory (4Atf)" of the function table for details.

Step 5 The balance will automatically return to the weighing mode after calibration.

About the internal mass
The value of the internal mass may change due to aging, corrosion or other damage caused
by the operating environment. Check the internal mass periodically. Correct the internal
mass value as necessary. Refer to "7-6. Correcting the Internal Mass Value".
To maintain the weighing accuracy, perform the calibration using an external weight
periodically, as described below.

18



7-4.

This function calibrates the balance using an external weight.

Calibration Using an External Weight

When the MC-10K is used

Step 1
Step 2

3

O

Step

O

Step 4

key:-- To switch between the calibration weight

key - To select the calibration weight or adjust

key - To store the new weight value. Even if the
AC adapter is removed, the data is
maintained in non-volatile memory.

key +eeeee- To cancel the operation and return to [LAL T].

Step 5 Confirm that there is nothing on the pan and

Step 6

Step 7

Step 8

Step 9
Step 10

Connect the AC adapter and warm up the balance for at

nnnn
Uuuyu g

least 30 minutes with nothing on the weighing par

Press and hold the key until

is displayed, then release the key.

The balance displays [[AL T].

If you want to change the calibration weight,

press the key and go to step 4.

If you use the calibration weight value stored
in the balance, go to step 5.
Specify the calibration weight value as follows:

selection mode (All of the digits blinking) or
the value adjustment mode (The selected
digits blinking).

With the MC-10K, the digits in the 1%, 2",
and 3" decimal places can be adjusted.
With the MC-31K, the digits in the 1% and
2" decimal places can be adjusted.

the value. In the value adjustment mode,
-150 digits appear after +150 digits.

press the key. The balance measures
the zero point. Do not allow vibration or drafts to
affect the balance. The balance displays the
calibration weight value.

Place the displayed calibration weight on the
pan and press the key. The balance
measures the calibration weight. Do not allow
vibration or drafts to affect the balance.

The balance displays [ £nd |.
Remove the weight from the pan.

If the "GLP output (nFa)" parameter, of the function table,
is set to "/ or "?", the balance displays and
outputs the "Calibration Report" using the RS-232C

\ /
annnnn
CUUU LU g

New weight

GLP outputﬁN

interface or stores the data in memory. For details on the

calibration report format, refer to "10-2. GLP Report".

The balance will automatically return to the weighing mode.

Place the calibration weight on the pan and confirm that the value
displayed is within +20 digits of the specified value. If it is not within the range,
check the ambient conditions such as breeze and vibration also check the

weighing pan. Then, repeat steps 1 to 10.
19
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7-5. Calibration Test Using an External Weight

This function tests the weighing accuracy using an external ° nono, ‘
weight and outputs the result. This is available only when
the "GLP output (info)" parameter is set to "!" or "2". Press and hold
(Calibration test does not perform calibration) A, ‘ e Lt j
When the MC-10K is used )] [ Release
Step 1 Connect the AC adapter and warm up the balance Press Troof J
for at least 30 minutes with nothing on the weighing ! ]
pan. 0000060
Step 2 Press and hold the key until [ [lout | is e
displayed, then release the key. Select
Step 3 The balance displays | [L {|. S
o If you want to change the target weight, press EHED UL g

the key and go to step 4.

A list of usable weights is shown on page 17.
o If you use the target weight value stored in
the balance, go to step 5.
Step 4 Specify the target weight value as follows:
key:-- To To switch between the calibration weight
selection mode (All of the digits blinking) or
the value adjustment mode (The selected
digits blinking).
With the MC-10K, the digits in the 1%, 2",
and 3™ decimal places can be adjusted.
With the MC-31K, the digits in the 1% and 2™
decimal places can be adjusted.

key - To select the target weight or adjust the
*value. In the value adjustment mode, -15

digits appear after +15 digits. Example:
key------ To store the new weight value. Even if the New weight ‘ 2w ‘
AC adapter is removed, the data is 2000.123 g

maintained in non-volatile memory.

key -+-eeee To cancel the operation and return to [£L 7].

Step 5 Confirm that there is nothing on the pan and press the
key. The balance measures the zero point and displays the
measured value. Do not allow vibration or drafts to affect the
balance. The balance displays the target weight value.

Step 6 Place the displayed target weight on the pan and press the
key. The balance measures the target weight and
displays the measured value. Do not allow vibration or
drafts to affect the balance.

Step 7 The balance displays [ £nd |

Remove the weight from the pan. Remove
Step 8 The balance displays and outputs the % .
"calibration test report" using the RS-232C interface GLP output utt o

or stores the calibration test data in memory. Refer to ‘
"10-2. GLP Report" of the function table for details.
Step 9 The balance will automatically return to the weighing mode.
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7-6. Correcting the Internal Mass Value

The balance can correct the internal mass value within the range shown below. This
function corrects the internal mass value to conform to an external weight. The corrected
mass value is maintained in non-volatile memory even if the AC adapter is removed. The

internal mass value is corrected as follows:

<4—— The same mass

Model Target Range - _2|Correction the internal |
MC-10K 2kg +0.500 g *mas_,s by +0.30g at 10kg.
MC-30K 10 kg +5.00 g 1000000 g 1| Calibrate with the 1006030 g

Step

Step
Step

Step

Step

Step

Step

Step

Step

corrected internal mass. '
[ Corrected external weight}—/
1 Calibrate the balance using the internal mass. (one-touch calibration).

Place the external weight and find out the correction value.

Example for correcting the weight value by +0.30 g in 10 kg, when

using MC-30K. If correcting the weight value by +0.30 g in 5 kg,
the weight changed into 10 kg, the correction value is +0.60 g.

2 Press the key to turn off the display.

3 While pressing and holding the key and With these keys  Press the key
the key, press the key. The held down
balance displays [ 75 |. pe
4 Press the key. Then the balance displays the function o
switches. Set the function table switch and internal mass PRINT
correction switch to " " as shown above using the following keys.
key--To select the switch to change the value.
The selected digit blinks.
key --To change the parameter of the switch selected.
Function table switch |
A-xxx]
|Correction switch of internal mass |
o nn
5 Press the key to store the new setting. — ‘

The balance returns to the weighing mode. Press and hold

SAMPLE
6 Press and hold the key to enter the function ‘
table and release the key when is displayed.

bASFnc
. . . 110d
7 Press the [ SAMPLE | key several times until is

displayed, then release the key.

-
8 Press the key to enter the procedure for .
correcting the internal mass value.
9 Correct the internal mass value using the following keys. ° 130 I@
key--To select the value. (-500 digits appear
after +500 digits)
key-------To store the new value and display the
next menu item of the function table. P’LNT
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key oo To cancel the correction and display the next =
menu item of the function table. ‘ ‘

Step 10 Press the key to return the weighing mode.

Step 11 Press the key to calibrate the balance using the internal mass.

Step 12 Place the external weight on the pan and confirm that the correction has been
performed properly. In this example, confirm that the value displayed is within the
range that is described at "Accuracy after calibration using the internal mass" of "16.
Specification ". If the value is incorrect, repeat the correction.
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8. Function Switch And Initialization

8-1. Permit or Inhibit

The balance stores parameters that must not be changed unintentionally (Example:
Calibration data for accurate weighing, Data for adapting to the operating environment,
Control data for the RS-232C interface). There are five switches for the purpose of
protecting parameters. Each switch can select either "permit" or "inhibit". The "inhibit"
protects parameters against unintentional operations.

Step 1 Press the key to turn off the display.

Step 2 While pressing and holding the key and

the key, press the key to
display [ 75 ].

Step 3 Press the key. Then the balance displays the function switches.

Step 4 Set the switches using the following keys.

key  To select a switch to change the parameter. The selected switch
blinks.

key  To change the parameter of the switch selected.
I Toinhibit changes. (Can not be used.)
i To permit changes. (Can be used.)

key To store the new parameter and return to the weighing mode.
key To cancel the operation and return to the weighing mode.

Function table
Il Toinhibit changes to the function table.
! To permit changes to the function table.

>
>——
Q
>—_
L
>——

,7, —

—— Calibration using the internal mass (One-touch calibration)
{  To inhibit calibration using the internal mass.
i To permit calibration using the internal mass.

—— Calibration using an external weight
0  Toinhibit calibration using an external weight.
i To permit calibration using an external weight.

- Automatic self calibration (Calibration due to changes in temperature)
{  To inhibit automatic self calibration.
I To permit automatic self calibration.

Internal mass correction
I To inhibit correction
i To permit correction
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8-2. Initializing the Balance

This function returns the following parameters to factory settings.

O
O

O

Note

Step

Step

Step

Step

Step

Step

Calibration data

Function table

The sample unit mass value (counting mode),
100% reference mass value (percent mode)

The data that is stored in the balance using the data memory function

External calibration weight and target weight value
Function switch settings

Be sure to calibrate the balance after initialization.
1 Press the key to turn off the display.

2 While pressing and holding the key and

the key, press the key to
display [ 75 ].

3 Press the key to display [{i- ].

4 Press the key.
To cancel this operation, press the key.

5 Press the key to display [£ir fo |.

6 Press the key to initialize the balance.
The balance will automatically return to the weighing
mode.
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9. Function Table

This function table reads or rewrites the parameters that are stored in the balance. These
parameters are maintained in non-volatile memory, even if the AC adapter is removed.

9-1-1. Structure and Sequence of the Function Table
This function table menu consists of two layers. The first layer is the "Class" and the second
layer is the "ltem". It has effect that a parameter is stored in each item and is displayed latest.
New parameters are applied to the balance after the key is pressed.

Example
This example sets "Stores weighing data" for "Data memory" and "1 minute" for
"Interval time".
Weighing mode
| Start. |
1L ltem
Press and hold Dela memory
‘  BASFnc ‘ LPrt ‘i’l ‘
Press several arameter
<R v Stores weighing data
tFi’rrneess several times ghing
. W N
Class : dALA [ () dAR @ |
F‘daut r
. ltem Parameter
4 = 1 minute
1T § ,-’ Press five times
© et 08 et 5|
— ltem
\ Finish \ Interval time :
Weighing mode End ‘
Caution

Check the settings and condition before changing parameters.

9-1-2. Display and Operation Keys

The symbol "O" shows effective parameter.

1Hod When pressed and held in the weighing mode, enters the function table mode.
SAMPLE Selects the class or item in the function table mode.

»0/T
RE-ZERO Changes the parameter.

o When a class is displayed, moves to an item in the class.
PRINT When an item is displayed, stores the new parameter and displays the next class.

When an item is displayed, cancels the new parameter and displays the next class.
When a class is displayed, exits the function table mode and retums to the weighing mode.

S
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9-2. Details of the Function Table

Class ltem and Parameter Description
Fond 0 | Fastresponse, sensitive value Can be changed by response
b‘on' dition = adjustment. With "Hal d 1", sets the
c | Slow response, stable value SLON averaging time.
. I | Stable when within +1 digit The stabilization indicator illuminates
Jc-0 T with the display fluctuation within the
Stability band width |----=-- - . range. With "ol d I", sets the stable
c | Stable when within £3 digits range.
Hal d - [ FF Holds the display when stable in
Ilﬁ)‘_lg function L;(C;N --------------------------------- tanimal mode. With "Hald /",
urns on.
_Glorr ]
trc " ,‘_ |Norma Keeps zero display by tracking zero
Zero tracking _d|Song drift.
7 | Very strong
5Pd = [J | 5times/second
arg o uopotdmes/secona oo . .
Display refresh rate i | 10 times/second Period to refresh the display
Pnt = 0 [Point() . .
Decimal point i | Comma (,) Decimal point formt
bASE e P-an ~J|OFF | Turns on the weighing mode display
OAarnc _ i ,
Environment :PA_UIE(; display-ON : ,_f'; (O)::lF :hen th]: t,:C ;dalpter : co1n0nected.
Display ork o |mUOFF ] ums off the display after
Auto display-OFF i | ON (10 minutes) minutes of inactivity.
nc, « [ | OFF Capacity indicaéor. o
P T i ero: ()
Capacity indicator / |ON Maximum capacity: 100%
Add ~f0|OFF Displays and outputs the total value
Accumulation function ! | ON of the weighing data.
Fab » [ | Does not display Select whether or not to display the
TP s e smallest displayable weighing value
Display at start i | Displays at weighing start.
Flit * 0 |Notused
Filter I | Used (when the balance is used as a mass comparator)
O | Setsthedisplaytozero.
P-tr Does not set the display to zero. Displays the previous value.
Zero upon power-on ! | With this setting, do not perform re-zero operations frequently.
Refer to“Zero upon power-on” on page 30.
= 0 | Performs zero and span calibration
ELO T Performs span calibration only.
Span calibration ! | Span calibration using the internal mass is possible with a tare on
the weighing pan. Refer to “Span calibration” on page 30.
ClBdd Confirms and sets the time and
P ) Refer to the GX-K manual “10-7. Clock and Calendar Function" | date. The time and date are added
Clock to the output data.
» U [Nocomparison .
o I _| Comparison, excluding "near zero" when stable value or overloaded _
I-Céomparator mode |--- £ | Comparison, including "near zero" when stable value or overloaded
o e 3 | Continuous comparison, excluding "nearzero’
I e T . . . .
L rnc 4 | Continuous comparison, including "near zero"
Comparator | fp = 0| Setthe upper lower limitvalue | Select(P Hor(P to.
Data input method ! | Set the reference value E Select[F rEF or P Lnk.
ro-- » I | Not added | Select whether or not to add the
-Comparison results | Pl _Adde_d_ ____________________________ 4; go;nparison results to the output
I | data.

* : Factory settings.
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Class Item and Parameter Description
e Fac ro-p « 7 | OFF Displays the results on the main
- B o S s P portion of the display in place of the
Comparator Main display comparison i | ON weight value.
Displayed bEF_ =~G0|OFF Select whether or not to sound the
only when LO buzzer ! | ON LO buzzer.
CO&?SL?tor hEP- - "_-!' |OFF Select whether or not to sound the
(GX-04K)is | | OK buzzer ! | ON OK buzzer.
installed bEP- =0J|OFF Select whether or not to sound the
\| HI buzzer ! | ON HI buzzer.
CPH
Upper limit Refer to the GX-K manual Displayed when [P i [}
(P lo "10-8. Comparator Function” is selected.
Lower limit
[P rEF
Reference value Refer to the GX-K manual Displayed when [P i |
P Lat "10-8. Comparator Function" is selected.
Tolerance
— Accepts the key only when
U | Key mode the display is stable.
. | Auto print mode A
o 1 ! = Outputs data when the display is
A ( _Rga_fg_rgqu TZEM0) ] stable and conditions of HJ)-P ,AP-b
Data output mode 3 Auto print mode B and the reference value are met.
| (Reference =last stable value) |
_ | Stream mode / With dAEA L, outputs data
4 continuously; with dAtA 2, uses
Interval memory mode interval memory.
oo o = I | Plus only Displayed value>Reference
'A': t‘ fint oolari ! | Minus only Displayed value<Reference
| | B B e R
uto print polarity c | Both Regardless of displayed value
—_— = [/ | 10digits .
AP-6 T Ol 1 00 d t “““““““““““““““ Difference between reference value
Auto print difference |-~z = S ,———— and displayed value
c | 1000 digits
douk =0 |Notused
Dataoutput | | i | Stores unit mass in counting mode
dALA ___C | Storesweighingdata | Related items:
Data memory _:y‘ | Stores pallbranon(ijat?a??? Prt int, d-no, 5-td, info
1 | Stores comparator setfings |
5 | Stores tare value
= 0 |Everymeasurement |
_____ {|2seconds |
. C|bseconds ]
7 | 10 seconds
ink TR 1 Interval time in the interval memory
Interval time 1 |30seconds | mode when using Pt 3 dAEA ¢
o |tmindte
b |2mingte
1 |Smindte ]
8 | 10 minute

* : Factory settings.
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Class Item and Parameter Description
d-no = [ |Nooutput | Refer to the GX-K manual "12.
Data number output | flouwput Data Memory"
= |[Nooutput Selects whether or not the time
b | Tmeonly Cata, Relor 0.6 GHcK s
Time/Date output ¢ | Date only "10-7. Clock and Calendar
=N | Timeanddate | Function" for details.
5-.d = J [Noouput | Selects whether or not the ID
o ID number output | I Ooutput number is output.
[N C ]
S;Lt,a output 'g"'ls : -T--Q----N-O- PAUSe ] Selects the data output interval.
ata output pause i | Pause (1.6 seconds)
AE-F » [ |Notused | Selects whether or not automatic
Autofeed | ' lUsed feed is performed.
- A T T — e
i | AD-8121 format be added, refer to the GX-K
GLP output e manual "10-7. Clock and
c | General data format Calendar Function".
Ar-d = [ |Notused Ad%'us.ts zero automatically after
Zero after output ! | Used data is output
O] 800bps
_____ | 1200bps
bF5 *c | 2400bps
Baud rate 3| 4800bps ]
4| 9600bps
51 19200 bps
o B T B—
. i . I ItS, O
Data bit, parity bit 571 8 bits, none
LrlF = J|CRLF | CR: ASCII code 0Dh
0 F Terminator | i | cR LF: ASCIl code 0Ah
Serial 0 | A8Dstandardformat |
interface | | | |[DPformat |
EHPE ¢ |KFformat Refer to "9-5. Description of ltem
Data format 3 |MTformat "Data Format.
T |NUformat
5 | CSV format
E-UF 0 |Nolimt Selects the wait time to receive a
Timeout = | | 1second command.
trid =0 | Nooutput ] AK: ASCIl code 06h
AK, Error code i | Output
LE3 = B ANotused ] Controls CTS and RTS.
CTS, RTS control i | Used
nLt Available only when programmable-unit mode is selected.

Programmable-unit (Multi-unit)

Refer to the GX-K manual "14. Programmable Units" for details".

: Factory settings.
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Class Item and Parameter Description
1 L
t'J” _'t" Refer to GX-K manual "5. Weighing Units".
ni
£5 D|splayed onI when the internal mass value correction switch is set
Internal mass correction - Refer t° - Calibration.
]
0 ) Refer to "10. ID Number And GLP Report".
ID number setting
0 | Small
! A
Fi-b L
Averaging range for =R
the first moving =4
average g
L
1| Large
U |Noaveragng
_____ |08second
= ¢ | 1.0second
'C l_‘L """"""""""""""""""""""""""""""""""""""""""""""""""""""
PEo 3 | 1.5 seconds
Averaging time for T
the first moving |- [ £ Oseconds .
FrFac average _Aj25seconds
Extended | | 6| 32seconds .
function 1 |48seconds
& | 6.4 seconds
0| small
.
Fo-b BN
Averaging range for |-~
the second moving |----=:-
average |- '
b | Large
0O |Noaveragng
_____ i |O5second
Fo-t O MOsecond
Averaging tmefor | 3 |15seconds
the secondmoving | 4 | 20seconds
| "5 |25seconds
b | 3.2 seconds
= : Factory settings. Digit is a unit of minimum weighing value.
Caution

The balance may not transmit the data completely at the specified refresh rate, depending
on the baud rate or data added to the weighing data such as time, date and ID number.
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9-3. Description of the Class "Environment, Display"

Condition ({ond )
Lond I This parameter is for sensitive response to the fluctuation of a weight value. Used
for powder target weighing, weighing a very light sample or when quick response
I weighing is required. After setting, the balance displays [FAST].

ond ¢  This parameter is for stable weighing with slow response. Used to prevent a
weight value from drifting due to vibration or drafts. After setting, the balance

displays [SLOW.

Notes In automatic response adjustment, the weighing speed is selected
automatically.
With "Hold function (Hol d)" set to "ON ( /)", this item is used to set the
averaging time.

Stability band width (5t-b)
This item controls the width to regard a weight value as a stable value. When the fluctuation
per second is less than the parameter, the balance displays the stabilization indicator and
outputs or stores the data. The parameter influences the "Auto print mode"
Sk-b [ This parameter is used for sensitive response of the stabilization indicator. Used
§  forexact weighing.

Sk-b ¢ This parameter ignores slight fluctuation of a weight value. Used to prevent a
weight value from drifting due to vibration or drafts.

Note With "Hold function (Hold)" set to "ON ()", this item is used to set the
stabilization range.

Zero upon power-on (P-tr)

When a hopper is attached to the weighing pan and loss-in weighing is performed, the
remaining amount of the material will become unknown if tare is performed each time a
weighing starts.

When "P-tr "issetto“ |7, tare is not performed at weighing start. So, the remaining amount of
the material can be monitored, when the power is turned on again after it was turned off.

Span calibration ( 5Pn )

When a hopper is attached to the weighing pan and calibration is to be performed with the
hopper attached, set" 5Pn "to“ ! ”. When the tare value (hopper and other devices attached) is
within the value in the table below, calibration using the internal mass is possible.

Model Tare value
MC-10K 9 kg or less

MC-30K 29 kg or less
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9-4. sDescription of the Item "Data Output Mode"

The parameter setting of "Data output mode (F-t)" applies to the performance when the
"Data memory (dHEA)" parameter is set to "" (to store the weighing data) and when the data
is transmitted using the RS-232C interface.

Key mode
When the key is pressed with the stabilization indictor turned on, the balance
outputs or stores the weighing data and the display blinks one time.
Required setting  dout  Prt I Key mode

Auto print modes A and B
When the displayed value is stable and the conditions of "Auto print polarity”, "Auto print
difference" and reference value are met, the balance outputs or stores the weighing data.
When the key is pressed with the stabilization indictor turned on, the balance
outputs or stores the data and the display blinks one time.

Auto print modes A

Example For weighing each time a sample is placed and removed, with "fi--4"
setto " " (to adjust zero after the data is output).
Required setting ~ dout  Prt | Auto print mode A (reference = zero)
dout  AP-P Auto print polarity
dout  AP-b Auto print difference
dout  Ar-d | Zero after output

Auto print modes B

Example For weighing while a sample is added.

Required setting  dout  Prt /2 Auto print mode B (reference = last stable value)
dout  AP-P Auto print polarity
dout  AP-h Auto print difference

Stream mode
The balance outputs the weighing data continuously regardless of the display condition. The
display does not blink in this mode. The interval memory mode is used when the "Data
memory (dALA)" parameter is set to "" (to store the weighing data).

Example For monitoring data on a computer.

Required setting  dout  Prt 3 Stream mode
dout  dAEA O Data memory function is not used
bASFAc 5Pd Display refresh rate
SF bPS5 Baud rate

Caution The balance may not transmit the data completely at the specified refresh rate,
depending on the baud rate or data added to the weighing data such as time,
date and ID number.
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Interval memory mode
The weighing data is periodically stored in memory.
Example For periodical weighing without a personal computer command and
to output all of the data, to a computer, at one time.
Time and date can be added with "Time/Date output (5-£d)".

Required setting  dout  FPri 4 Interval memory mode
dout  dAER ¢ Data memory function is used
daut inE Interval time

Optional setting dout  5-td i, 2, ord Adds the time and date.

9-5. Description of Tte Item "Data Format"

A&D standard format  5.F t5PE O
This format is used when the peripheral equipment can receive the A&D format.
If an AD-8121B is used, set the printer to MODE 1 or 2.

o This format consists of fifteen or sixteen characters excluding the terminator.
With the MC-10K, when the numerical data excluding the decimal point exceeds eight
characters, the data format will be sixteen characters long.

o A header of two characters indicates the balance condition.

o The polarity sign is placed before the data with the leading zeros. If the data is zero, the plus
sign is applied.

o The unit, consisting of three characters, follows the data.

s[Tl. [+lofofofof.[1]2]7] [ .[g %RlF

Header Data Unit  Terminator
s|T|, [+ [1]ojofojo].[o]ofo0| [.]g CRILF| (Data example exceeding 8 characters)
Header Data Unit  Terminator
S | T | Stable header Stable header (Counting mode)

U | S| Unstable header
O | L | Overload header

DP (Dump print) format 5.F EYPE |
This format is used when the peripheral equipment can not receive the A&D format.

If an AD-8121B is used, set the printer to MODE 3.

o This format consists of sixteen characters excluding the terminator.

o A header of two characters indicates the balance condition. No overload header is used.
The polarity sign is placed before the data, with spaces in place of leading zeros, if the data
is not zero or overloaded.

o The unit, consisting of three characters, follows the data.

WT]_[+[1]o]ofo[of .[o]o]o] | .[g|SRLF

Header Data Unit Terminator
W T/ Stable header Stable header (Counting mode)
U | S| Unstable header
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KF format 5.F EYPE C

This is the Karl-Fischer moisture meter format and is used when the peripheral equipment
can only communicate using this format.

o This format consists of fourteen characters excluding the terminator.

o This format has no header characters.

o The polarity sign is placed before the data, with spaces in place of leading zeros, if the data
is not zero or overloaded.

o This format outputs the unit only for a stable value.

(+[1]0]ofolof.[o]olo] [g] | [CRLF]
Data Unit Terminator

Y

9 ||| Stable value
—| | —| Unstable value

[

[

MT format 5.F EYPE 3

A header of two characters indicates the balance condition.

The polarity sign is used only for negative data.

The weighing data uses spaces in place of the leading zeros.

The character length of this format changes dependent upon the unit

'sl.f[tlofojolo] .[o]o[0] |g|CRLF|
Header Data Unit Terminator

o o o o

y

S || Stable header
S | D| Unstable header
S |1 | Overload header

NU (numerical) format 5.f EYPE 4
This format outputs only numerical data.

o This format consists of nine or ten characters excluding the terminator.
With the MC-10K, when the numerical data excluding the decimal point exceeds eight
characters, the data format will be ten characters long.

o The polarity sign is placed before the data with the leading zeros. If the data is zero, the plus sign is used.

+lofololo] . [1][2][7]CRLF

Data Terminator
+[1/0]0l0]o] .[0[0] 0/CRLF| (Data example exceeding 8 characters)
Data Terminator
CSV format SF EYPE S

o This format separates the data of A&D standard format and the unit by a comma (, ).

o This format outputs the unit even when the data is overloaded.

o When the ID number, data number, time and date are added at "Data output (dout )" of the
function table, outputs ID number, data number, date, time and weighing data in this order
and separates each item by a comma and treats all the items as one group of data.

LAB-123, No,012,  2009/12/31, 12:34:56, ST,+10000.000, . .. .g<CR><LF>
~ Y

ID number Data number Date Time Weighing data

s|T/, [+[1]ofojofo].[ojol0], | _[g CRLF

oL, |+]olofolo]9]o[9olE[+[1]9], [.| [gCRLF
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9-5-1. Description of the Data Format Added to the Weighing Data

ID number dout 5-d |

The number to identify a specific balance.
o This format consists of seven characters excluding the terminator.

LlalB|-[1][2]3[CRLF
Data number dout d-na |
This format outputs the data number just before the data is transmitted using the RS-232C

interface.
o This format consists of six characters excluding the terminator.
o When CSV format (5 /F EHPE 5)is selected, the period ( . ) is replaced with a comma (, ).
N o|.[o]0]1][CRLF
Data number Terminator

Date dout 5-td 2 or 3

o The date output order can be changed in "Clock (L AddJ)".
The year is output in a four-digit format.

2/olol9l//1]2]//3[1[CRLF]

Time dout 5-td ! or 3

o This format outputs time in 24-hour format.
112]:13]4]:[5]6 [CRLF

Tare value
o When the tare value in memory is recalled, the tare value is output before the weighing data.

PIT[, [+ 0ofojof[1]2[3].]4] | [g|CRLF| Tare value recalled from memory
IN||, [+]ofofo]5/6 7] .[8]. [ |glCRILF| Netvalue

Comparison results

o By setting "Comparison results ({7-r~)" of the function table to " ", the comparison results
can be added to the data output using the RS-232C serial interface. Use A&D standard
format (t5FE 0).
The comparison results are added after the header in A&D standard format as below.

s|T], lo|k|,|+/o]1]2]3]4]5].|6]_]]g|[CRLF

Header Data Unit  Terminator
‘ Comparison result

When the comparison result is HI
When the comparison result is OK
When the comparison result is LO
Not applicable

1| |O|xT
1|O|X|—

Note
When the data described above is added to the weighing data, the output is in the
following order: ID number, Data number, Date, Time and Weighing data.
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9-6. Data Format Examples

A&D s | T|, |+]o]o]1]2].]7]o]o| ]| _.|g|CRLF
Stable DP (W Tl |+ 12 ./70/0. . gCRL
i MT |s|.| .|| [1]2].]7]o]o|.|g|CRLF
CrlL
(Data example NU [+/0]0[1]2] .[7] 0] O[CRLr
exceedina 8 characters)
f A&D|[s|T|.|[+[1]/0]l0o/olo].][o]o]o] .| .| glCRLF]
o nmnnnnnn
uuouuuy g NU + 0/ 0l 0l O 0l 0O OCRLF
A&D U|S|,|-|1/8/3,6]/./9/0|0|_. g|/CRLF
Unstable DP (u/s|. . -|1/8 36 . 90 0. gl|CRLF
"I‘BEEIDIB” KF - 1.118]3/6].]/9/0]/0| ] ] CRLF
Sl MT |S/D/|-/1/8/3/6/./9/0/0/_|gCRLF
- CrL
(Data example NU 11836 9 0|0/CRLF
exceeding 8 characters)
; A&D U |s| ,[-[1]o]o]olo].[1]2]7]_]_] ¢[<RLF|
‘ G000 10T 4 NU - [1]olololol.[1]2 7/CRLe
ng_rload A&D |O|L|, |+|9]/9|/9|9/9|/9|/9|E|+ 1 9|CRLF
2 MT |[S|I |+ |CRLF
NU |[+/9/9/9/9]/9[9][9]|9|CRLF]
verl
l\?et.oad A&D |O| L -19/9/9/9(9(9|9/E|+|1|9 |CRLF
- : MT |s|1]-/crL
NU | -19/9/9/9/9]/9]/9]9CRLF|
Unit A&D D.P KF MT
g Y A < Y O P = Y Y

— Space, ASCIl 20h
Lr Carriage Return, ASCIl 0Dh
Cr Line Feed, ASCIlI OAh
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10. ID Number And GLP Report

o The ID number is used to identify the balance when Good Laboratory Practice (GLP) is used.

o The ID number is maintained in non-volatile memory even if the AC adapter is removed.

o The GLP output format is selected at "GLP output (inFa)" of the function table and can be
output to a personal computer or printer using the RS-232C serial interface.

o The GLP output format includes the balance manufacturer, model, serial number, ID
number, date, time and space for signature for weighing data, the weight used and results
for calibration or calibration test data.

o The balance can output the following reports for GLP.
= "Calibration report" of the calibration, using the internal mass (Calibration due to changes

in temperature and one-touch calibration.)
= "Calibration report" of the calibration, using an external weight.
= "Calibration test report" of the calibration test, using an external weight.
= "Title block" and "End block" for the weighing data.

o Calibration and calibration test data can be stored in memory to output several reports at the
same time. Refer to the GX-K manual "12. Data Memory" for details.

o For details on confirming and setting the time and date, refer to the GX-K manual "10-7.
Clock and Calendar Function”.

10-1. Setting the ID Number

Step 1 Press and hold the key until of the function table is displayed,
then release the key.

Step 2 Press the key several times to display [ «d |

Step 3 Press the key. Set the ID number using the following keys.
key----- To set the character of the digit selected.
Refer to the display character set shown below.
key------ To select the digit to change the value.
key ««eeeees To store the new ID number and display [ 6A5Fnc |.
Key «eeeeeenes To cancel the new ID number and display [ 5A5Fnc |.

Step 4 With displayed, press the key to return to the weighing mode.

Display character set
0/1|2/3|4|5/6|7/8/9/-| |A|B

[ R N e N A iy B A )

LU O o o I I i i |

== O
! O
To | m
el
T
[
A
==
Z
O
0
9]
X
(NN
—
= | C
<
=
X
=<
N

~
)
[l

-l

-

=

[
-2
[
-

il
rn

==
=
-
.
('
I~

[
[

_. Space
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10-2. GLP Report

Set the following parameters to output the report.

o To print the report, set the "GLP output (~Fo)" parameter to " " and use MODE 3 of the
AD-8121B. Refer to "11-2-1. Connection to the AD-8121B Printer" for details on using the
printer.

o To output the report to a personal computer using the RS-232C interface, set the "GLP
output (inFa)" parameter to "".

o If the time and date are not correct, set the correct time and date in "Clock (£t AdJ)" of the
function table.

Notes
o For operational details about calibration and calibration test, refer to "7. Calibration".

Calibration report using the internal mass

Setting of " infa " Setting of " info 2"
AD-8121 printer format General format
<~— Manufacturer — | oo A_&_D<TERM>
Model MODEL_ oo MC - 3 OK<TERM>
<~ Serial number — | S/N...... 01234567<TERM>
«~— |IDnumber—— | ID____... ABCDE FG<TERM>
Date DATE<TERM>

Time —— | oo 2009/12 /3 1<TERM>
« Calibration type | TIME<TERW>

uuuuuuuu 12:34: 56<TERM>
- Signature\ CALIBRATED(INT.)<TERM>

SIGNATURE<TERM>
<TERM>
<TERM>

. — | e <TERM>
<TERM>

<TERM>

- Space, ASCII 20h
<TERM> Terminator, CR, LF or CR
CR Carriage return, ASCII ODh
LF Line feed, ASCII 0Ah
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Calibration report using an external weight

Setting of " infFa " Setting of " infao 2"
AD-8121 printer format General format
Manufacturer ———| ——oooooomes A_&_D<TERM>
Model MODEL.__..... MC- 3 OK<TERM>
Serial number S/NeCooo 0123456 7<TERM>
ID number ID_ ABCDEFG<TERM>
Tme - | ceeeee 2009/12 /3 1<IRRM>
<~ Calibration type x| TIMECTERM>

uuuuuuuu 12 :34: 56<TERM>

CAL .WEIGHT<TERM>

z Signature
e +20000 . 00_ . g<TERM>
SIGNATURESTERM>
........................................ <TERM>

/

/

<TERM>

e <TERM>
<TERM>
- Space, ASCII 20h <TERM>

<JERM>  Terminator, CR, LF or CR

CR Carriage return, ASCII ODh
LF Line feed, ASCII 0Ah

Calibration test report using an external weight
Note Calibration test does not perform calibration.

Setting of " infFo " Setting of " infFo 2"
AD-8121 printer format General format
«~—— Manufacturer ——— _ooooooooon A_&_D<TERM>
Model MODEL ..c..... MC- 30K<TERM>
Serial number S/Necooo 01234567<TERM>
ID number ID i ABCDEFG<TERM>
Date DATE<TERM>
Tme — | Cooooo 2009/12 /3 1<TERM>
«— Calibration testtype 4 TIME<IERRM>

uuuuuuuu 12:34: 56<TERM>
«~——Zero point value CAL.TEST(EXT.) <TERV>

~— Target weight value\ ACTUAL<TERM>
\ uuuuuuuuu 0.00.__g<TERV>

<~ Target weight e t19999. 99 g<TERM>
\‘ TARGET<TERV>

Signature k20000 . 00, g<TERM>
.| SIGNATURE<TERM>

........................................ <TERM>

<TERM>

- Space, ASCII 20h
<TERM> Terminator, CR, LF or CR
CR Carriage return, ASCII ODh
LF Line feed, ASCII 0Ah
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Title block and end block
When weight values are recorded as GLP data, a "Title block" is inserted at the beginning
and an "End block" is inserted at the end of a group of weight values in the GLP report.

Notes
o To output the report to an AD-8121B , use MODE 3 of the AD-8121B.
o If the data memory function is used, the "Title block" and "End block" can not be output.

Operation

Step 1 With the weighing data displayed, press and hold the key, until
is displayed, then release the key. The "Title block" is output.

Step 2 The weighing data is output according to the parameter setting of the data output
mode (Prt) of the function table.

Step 3 Press and hold the key until is displayed, then release the key.
The "End block" is output.

Setting of " infa " Setting of " infao 2"
AD-8121 printer format General format
/ Title block x
T<—— Manufacturer ——— | cocinnoon A_&_D<TERM>
Model — > | MODEL____._ MC - 30K<TERM>
< Serial number —— S/NoC oo 0123456 7<TERM>
ID number ID ABCDE FG<TERM>
Date DATE<TERM>
uuuuuu 2009/12 /3 1<TERM>
Time START<TERM>
4 Tomeame

uuuuuuuu 09:30: OO<TERM>
L|  <TERM>

WT__.12345.60__9g<TERM>
WT__.12346.10__9g<TERM>

— Weighing data \ L WTo.o12346 22—
— > IO g |

WT__.12345.30__9<TERM>
WT__.12347.10__9<TERM>
L] WT_o_.12346.40__g<TERM>
<TERM>

Time END<TERM>
N TIME<TERM>
« Signature —_ || oo 10:40: 15<TERM>
9 | SIGNATURE<TRR>

........................................ <TERM>
*\ <TERM>

- Endblock — || --—-—--7--------- <TERM>
X <TERM>
Ll <TERM>

- Space, ASCII 20h
<TERM> Terminator, CR, LF or CR
CR Carriage return, ASCII ODh
LF Line feed, ASCII 0Ah
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11. Standard Input & Output Interface

11-1. RS-232C and External Contact Input
D-Sub 25 pin numbers

B12110987605432
OO0 00000000 O0O0
@ OO0OO0OO00O0O0O0O0O0O0O0
T BXA8B22020191817 1615 14

L M2.6

ISO metric screw thread

O)—

D-Sub 25 pin assignments

Pin No. | Signal name Interface type Direction Description
1 FG - Frame ground
2 RXD RS-232C Input | Receive data
3 TXD RS-232C Output | Transmit data
4 RTS RS-232C Input | Ready to send
5 CTS RS-232C Output | Clear to send
6 DSR RS-232C Output | Data set ready
v sSG RS-232C/ ;)Sﬁ{nal contact 3 Signal ground
18 PRINT External contact input Input | Same as the PRINT key
19 RE-ZERO External contact input Input | Same as the RE-ZERO key
Others - - - No connection
RS-232C
The balance is a DCE device. Connect the balance to a personal computer (DTE) using a
straight through cable.
Transmission system : EIA RS-232C
Transmission form : Asynchronous, bi-directional, half duplex
Transmission rate : 10 times/second or 5 times/second (same as data refresh rate)
Data format : Baud rate : 600, 1200, 2400, 4800, 9600, 19200bps
Data bits : 7 or 8 bits
Parity : Even,Odd  (Data bits 7 bits)
None (Data bits 8 bits)
Stop bit : 1 bit
(When sending, 2 bits; receiving, 1 bit.
A personal computer will function with either setting.)
Code : ASCII
RS-232C
1 -5V to-15V
LMl sl MY T L 0 +5V to +15V
Data bits AL Stop bit
Start bit Parity bit
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RS-232C Terminals

External contact input
By connecting pin 18 (PRINT command) to
pin 7, or pin 19 (RE-ZERO command) to pin

Balance side Computer side
DCE DTE
T FG 1 FG
RXDL 2 XD
TXDL 3
Y RXD
] RT8§4 RTS
> CTSL 5 Cis
% DSRiG T
sal 7 °°
Inside of balance Terminals sample

| Example of foot switch |

7 for 100 ms or more, the same operation as Connector
performed by pressing the key or AX-HDB-25P
the key, will be performed. Connecior cover

AX-HDB-CTF

Foot switch
Option AX-SW128
Connector : AX-HDB-25P/CTF
Foot switch :  AX-SW128
Balance ’
side sgl7

7

000000 @@00000O0 %7 pR|N-|-I18 L
@ioooooooooooo @ i PRINT | key
S

19 18

RE-ZERO/ 19
\|/
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11-2. Connection to peripheral equipment

Connection to the AD-8121B Printer

11-2-1.

Preset the following parameters to use the AD-8121B printer.

Class

Item and Parameter

AD-8121B

Factory
MODE 1

settings

AD-8121B
MODE 2

AD-8121B
MODE 3

douk

Data output

PrE
Data output mode

r n 12
L L, 1,C

J

4

mn o3
L, 1,C

HP-P
Auto print polarity

AP-b

Auto print difference

#1

Not
necessary

d-no

Data number output

(]
[}

5-td

Time/Date output

(]
[

5-d
ID number output

[
[}

Hcc
PUJE

Data output pause

[
[}

AE-F
Auto feed

(]
[}

SF
Serial
interface

5F5
Baud rate

r

bEPA
Data bit, parity bit

[
[}

r_rc
LrLd

Terminator

[
[}

EHPE
Data format

(]
[w}

kS
CTS, RTS control

(]
[

mn
L

#1 Set parameters when auto print mode A or B (Frt 1 orc) is selected.
#2 Set | when multiple lines are printed. Example: When appending ID number, set /.

o Settings of AD-8121B
AD-8121B

MODE DIP switch Description
2OoE Print at receiving data.
¥€210
MODE 1 UEHT Standard mode, statistic mode
MODE 2 A Ne) Print by [ DATA | key operation or built-in timer.
g®™% Standard mode, interval mode, chart mode
800t Print at receiving data.
v €210
MODE 3 85 Dump print mode
DIP switch No.3 : Handling unstable data ...
ON Print v €210
OFF Not printed 1 INNEi

DIP switch No.4 : Data input specifications (!ArgtDeErface selection)

ON Current loop v ez 10
OFF RS-232C B%
o The printer performs as follows, depending on the data memory setting.
Setting Output data
dAtA 0 The weighing data
dAtA 2 The weighing data stored in memory
dAtA 3 The calibration report stored in memory

o Referto "10-2. GLP Report" for print samples.
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11-2-2. Connection to a Computer and the Use of WinCT

The balance is of the DCE type (Data Communication Equipment), which can be connected
to a personal computer using the RS-232C interface. Before connection, read the personal
computer manual thoroughly. Use a standard DCE cable for connection (cable type:
straight-through). When the personal computer type is a DOS/V with a 9-pin port, use a
straight-through cable with a 25-pin male connector and a 9-pin female connector.

Using Windows Communication Tools Software (WinCT)

When Windows is used as an operating system in a personal computer, the provided
WiInCT software can be used to transmit the weighing data to the personal computer.

The WInCT software has two communication methods: "RsCom" and "RsKey". Refer to the
WInCT instruction manual.

RsCom

O

O

O

O

RsCom can transmit commands to control the balance.

RsCom can perform bi-directional communication between the balance and a personal
computer using the RS-232C interface.

RsCom can display or store the data using a text file format. RsCom can also print the data
using a printer connected to the personal computer.

When several ports of a personal computer have balances connected, can communicate
with each balance simultaneously.

RsCom can share a personal computer with other application software.

RsCom can receive the balance GLP report.

RsKey

O

RsKey can transmit the weighing data output from the balance directly to other application
software such as Microsoft Excel.

RsKey can be used with most application software.

RsKey can receive the balance GLP report.

Using the WinCT software, the balance can do the following:

O

Analyzing the weighing data and the statistics with "RsKey"

The weighing data can be input directly into an Excel worksheet. Then, Excel can analyze
the data to obtain total, average, standard deviation, maximum and minimum value, and
display them in a graph.

Controlling the balance using commands from a personal computer

By using "RsCom", the personal computer sends commands such as "re-zero" or "send
weighing data" to the balance and controls the balance.

Printing the balance GLP report using your printer

The balance GLP report can be printed using a printer connected to the personal computer.
Receiving weighing data at a certain interval

The weighing data can be received at a certain interval and data characteristic with elapsed
time can be obtained.

Using the balance memory function

The data can be stored in the balance’s memory. Of the data stored, the weighing data and
calibration data can be transmitted to a personal computer at one time.

Using a personal computer as an external indicator

With the "RsKey" test mode function, a personal computer can be used as an external weight
indicator for the balance. (To do this, set the balance data output mode to stream mode.)
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12. Commands

12-1.

Command List

Note A command has a terminator added, that is specified using "5 .F {-LF" of the
function table, and is sent to the balance.

Commands to query weighing data

C Cancels the S or SIR command.

Q Requests the weighing data immediately.

S Requests the weighing data when stabilized.
ST Requests the weighing data immediately.
SIR Requests the weighing data continuously.

Commands to control the balance

?CN Requests the upper/lower limit value code number of the selected value.
?HT Requests the upper limit value.

21D Requests the identification number.

210 Requests the lower limit value.

?MA Outputs all weighing data in memory.

?MQOnnn Outputs data with the data number nnn. nnn: Three digits
?MX Outputs the number of data in memory (the last data number)
?PN Request the tare number of the selected value.

?PT Request the tare value.

?SN Request the serial number of the balance.

?TN Request the model name of the balance.

2UN Requests the unit mass numbers in memory.

?UW Requests the unit mass value.

CAL Same as the [CAL key.

CN: mm Recalls the upper/lower limit value in memory. mm: 01 to 20.

HI s sskxkkk % g

Sets the upper limit values. _ is space mark.
Example: the upper limit value is 2000.0 g.
Command: HI:+002000.0._..g

TD s kksksksksksk

Sets identification number.

LO ¢ kekskskskx | *uug

Sets the lower limit values. .. is space mark.
Example: the lower limit value is 1000.0 g.
Command :LO:+001000.0....g

MCL Deletes all data in memory.
MD:nnn Deletes data with the data number nnn. nnn: Three digits.
OFF Turns the display off.
ON Turns the display on.
P Same as the [ON:OFF key
PN : mm Recalls the tare value in memory. mm: 01 to 20.
PRT Same as the [PRINT key
Sets the tare value. .. is space mark.
PT:#sckxk % g Example: the tare value is 1000.0 g.

Command :PT:+001000.0_..g
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Commands to control the balance

R Same as the RE-ZERQ key

SMP Same as the [SAMPLE| key.

U Same as the MODE| key

UN : mm Recalls the unit mass values in memory. mm: 01 to 50.

Changes the unit mass value. Use "g" of unit. _. is space mark.
UW:**x%*x x_. g | Example: the unit mass value is 2000.0 g.

Command: UW: +002000.0....g

When a unit is required in commands such as a "PT:" command, use the 3-digit unit
code of the A&D standard format.

nnn indicates a three-digit numerical value.

12-2. Acknowledge Code and Error Codes

When the "Serial interface function (5 /F)" parameter is set to "t-{d ", the balance outputs
<AK> code or error code to each command as follows:
<AK> (06h) Acknowledge in ASCII code.

o When the balance receives a command to request data and can not process it, the balance
transmits an error code (EC, Exx).
When the balance receives a command to request data and can process it, the balance
outputs the data.

o When the balance receives a command to control the balance and can not process it, the
balance transmits an error code (EC, Exx).
When the balance receives a command to control the balance and can process it, the
balance transmits the acknowledge code.

Among commands to control the balance, the following transmit the acknowledge code
both when the balance receives the command and when the balance has
accomplished the command. If the command can not be processed properly, the
balance transmits an error code (EC, Exx). This error can be released using the CAL
command.

CAL command (Calibration command using internal mass)

ON command (Display ON command)

P command (Display ON/OFF command)

R command (RE-ZERO command)
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R command

iPersonal computeri Time i Balance
L-.--.--.---.-...-..-.-..-.JI [ ettt fetelelelie ettt 4
1
' 1
' °© 13£070
P i268.c Weighing mode
R command : - bB1c ghing
' 1
—:—>
< AKCRILF Command received
1 '
5 ! 5 ‘ . g ‘ In process
: 1
1 I '
: 1 :
: ! E
< AKCRLF Command completed
I '
; ! i|oo nonng ‘ Zero display
: 1 ,

o When a communication error has occurred due to external noise, or a parity error has
occurred due to transmission error, the balance transmits an error code. In this case, send
the command again.

xx is error code number.

12-3. Control Using CTS and RTS

n- l l’u

Depending on the "L £ 5" parameter of "Serial interface (5 /F)", the balance performs as follows:

L b 5 u
Regardless of whether the balance can receive a command or not, the balance keeps the
CTS line HI. The balance outputs data regardless of the condition of the RTS line.

(eS|
The CTS line is kept Hi normally. When the balance can not receive the next command
(Example: while the balance is processing the last command), the balance sets the CTS line
to Lo. The balance confirms the level of the RTS line before outputting a set of data. If the
RTS level is Hi, the balance outputs data. If the RTS level is Lo, data is not output (The data
is canceled).

12-4. Settings Related to RS-232C

Concerning the RS-232C, the balance has two functions: "Data output (dout)" and "Serial
interface (5 /F)". Set each function as necessary.

46



13. Extended Function

The MC series balance has several extended functions equipped for special applications or to
troubleshoot when using the standard functions.

When the "Filter (F IL)" is set to “{ “, extra items are available as shown below.

Class Item and Parameter Description
0 | Small When the fluctuation of a weight value is within
1| A the averaging range, the averaging operation
B starts to stabilize the displayed value.
£ -5 S When the fluctuation of a weight value is
o ina Fanae far |----2-- small, for example, when weighing or filing a
ﬁlvef[a%mg ﬁﬂge for 2 4 small amount of sample, the averaging is
elrstmoving always performed and the response rate
average r maybe slow. Under such a condition, change
_______ v the parameter.
7 | Large Refer to “Averaging range ( f i-6 ) and
averaging time (Fi-t )
1 | Noaveraging _
_____ | |05second When the ﬂuctuaﬁon of a weight. value is Mhin
« 2 | 10second the averaging range, .the averaging operahgn
[ 3 15 seconds starts. Once the duration of averaging operations
Averaging time for ‘IZOseconds """ reach the averaging time, moving averaging
the first moving R BT starts. This parameter sets the time to start
— average .- 25seconds moving averaging.
Extended ----2.-..?.’:2..5.‘?99[‘51.5. ..... Refer to “Averaging range ( F i-b ) and
function ,__'l___f}._f_i_s_t_ep_qnq_s_ _____ averaging time ( £ i-t )’
0 | 6.4 seconds
U | small
.
e e
Ave::’:]ging range for . Refer to “Filter depending on differences in
B . o
the second moving :‘ the ar.nc,?unt to deliver powdery and liquid
average 2 material”.
-
b | Large
0 |Noaveragng |
_____ {|0bsecond |
Fo-t _C|MOsecond i
Averaging time for J | 15seconds |
thesecondmoving | 'y [20seconds |
e c5|2Sseonds |
b | 3.2 seconds
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13-1. Description of "Averaging range" and "Averaging time"
13-1-1. Averaging range (Fi-+) and averaging time (-t )

1. When the fluctuation of a weight value is beyond the range that is selected in " F {-b ", the
averaging operation is disabled and the display reflects the varying value.

2. Once the fluctuation becomes within the selected range, the averaging operation starts to
stabilize the weight value.

3. The process of averaging increases. When the selected time is reached, moving averaging will
be performed.

D2
Ds Data before averaging
D4 D3 D; D
Ds 7 ‘8 29 I%10
Dy
(1) Averaging (2) Averaging (3) Hereafter, moving average
off | on (in case of averaging time qf 0.5 second)

Data after averaging

(D4+D2)2
(D1 +D,+D3)/3

(D1+Dy+D3+Dy)/4

(D4+D,+D4+D,+D;)/5

(D,+D4+D,+D5+Dg)/5

(D4+D,+Dg+Dg+D,)/5

(D4 +D5+Dg+D,+Dg)/5

(D +Dg+D,+Dg+Dg)/5

(Dg+D7+Dg+Dg+Dy)/5

Place a sample

When a small amount of sample is weighed or is filled, the fluctuation of a weight value is too small
to be beyond the selected range and the averaging operation is not disabled. Consequently moving
averaging is always performed and it takes a longer time to reach the final weight value. Under such
a situation, change the setting of " F /-b " to a smaller range. But please note that the smaller the
range is, the more prone to external disturbance the value will become.
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13-1-2. Filter depending on differences in the amount to
deliver powdery and liquid material

® \When the weight value is not stable even without load fluctuations

o Increase the averaging range for the first moving average parameter ( F /-4 ).
o Increase the averaging time for the first moving average parameter ( F I-t ).
o Strengthen the digital filter. (Increase the function setting “Condition ( Land )" parameter.)

® \When response is slow during full and medium flow

o Decrease the averaging range for the first moving average parameter (F i-b ).
o Weaken the digital filter. (Decrease the function setting “Condition ({ond )" parameter.)

® \When response is slow during dribble flow

o Decrease the averaging time for the first moving average parameter (F i-t).
o Weaken the digital filter. (Decrease the function setting “Condition ({ond )" parameter.

® To increase stability without load fluctuations

o Increase the averaging range for the second moving average parameter (F2-b ).
o Increase the averaging time for the second moving average parameter (FZ2-t ).
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14. Maintenance

14-1. Treatment of the Balance

o In normal use, the balance can be cleaned with water. But, keep the following

precautions so that dust and water do not invade the balance.
Do not direct water pressure at the bottom of the balance.
Do not use powerful water jets.
Do not submerge the balance in water.

o Clean the balance with a lint free cloth that is moistened with warm water and a mild
detergent.

o Do not use organic solvents to clean the balance.

o Do not disassemble the balance. Contact the local A&D dealer if the balance needs
service or repair.

o Use the original packing material for transportation.

o While cleaning the balance and keeping it waterproof, connect a waterproof RS-232C
cable (GX-07K) or cover terminals of the RS-232C interface and AC adapter jack. Insure
that the underhook cover is in place.

o The value of the internal mass may change due to aging, corrosion or other damage
caused by the operating environment. Check the internal mass periodically. Correct the
internal mass value as necessary.

i

RS-232C interface
Cover the terminal or connect the waterproof RS-232C
cable (GX-07K) to keep waterproof and dustproof.

AC adapter jack
When the AC adaptor is not connected, cover the terminal.
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15. Troubleshooting

15-1. Checking the Balance Performance and Environment

The balance is a precision instrument. When the operating environment or the operating
method is inadequate, correct weighing can not be performed. Place a sample on the pan
and remove it, and repeat this several times. if the balance seems to have a problem with
repeatability or to perform improperly, check as described below. If improper performance
persists after checking, contact the local A&D dealer for repair.

Checking that the balance performs properly

o Check the balance performance using the self-check function as described in "6. Weighing
Speed Adjustment / Self Check Function".
An error display appears when a malfunction is found.

o Check the balance repeatability using an external weight. Be sure to place the weight in the
center of the weighing pan.

o Check the balance repeatability, linearity and calibrated value using external weights with a
known value.

Checking that the operating environment or weighing method is proper

Operating environment

Is the weighing table solid enough?

Is the balance level? Refer to "3-1. Before Use".

Is the operating environment free from vibration and drafts?

Is there a strong electrical or magnetic noise source such as a motor near the balance?

[ I A A |

Weighing method

o Does the weighing pan touch the rim or anything? Is the weighing pan and pan support
installed correctly?

Is the key pressed before placing a sample on the weighing pan?

Is the sample placed in the center of the weighing pan?

Has the balance been calibrated using the internal mass (one-touch calibration)?

Has the balance been warmed up for 30 minutes before weighing?

[ I A A |

Sample and container

o Has the sample absorbed or lost moisture due to the ambient conditions such as
temperature and humidity?

o Has the temperature of the container been allowed to equalize to the ambient temperature?
Refer to "3-2. During Use".

o Is the sample charged with static electricity? Refer to "3-2. During Use".

o Is the sample of magnetic material such as iron? Caution is required for weighing magnetic
materials. Refer to "3-2. During Use".
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15-2. Error Codes

Display Error code | Description
Stability error
The balance can not stabilize due to an environmental
Frroe EC.E11 problem. Check around the pan. Refer to "3. Precautions".
crrord ’ Prevent vibration, drafts, temperature changes, static
electricity and magnetic fields, from influencing the balance.
To return to the weighing mode, press the [CAL key.
- - Out of the setting range
trrorc The data to be stored is out of the setting range.
Internal mass error
Applying the internal mass does not yield a change in the
Errark EC,E16 | weight value as specified.
Confirm that there is nothing on the pan and perform the
weighing operation from the beginning again.
Internal mass error
c A ECE17 The internal mass application mechanism does not function
Lrrord ’ properly. Perform the weighing operation from the beginning
again.
Calibration weight error
Fol ECE20 | The calibration weight is too heavy. Confirm the calibration
oLt ’ weight value. Press the key to return to the weighing
mode.
Calibration weight error
roilr EC E2q | The calibration weight is too light. Confirm the calibration
ikt ’ weight value. Press the key to return to the weighing
mode.
Overload error
E A sample beyond the balance weighing capacity has been
placed on the pan. Remove the sample from the pan.
Weighing pan Error
- The weight value is too light.
ot Confirm that the weighing pan is properly installed and
calibrate the balance.
Sample mass error
, The balance can not store the sample for the counting mode
Lo or for the percent mode because it is too light.
Use a larger sample.
Unit mass error
2G- pcs The sample unit mass for the counting mode is too light.
Storing and using it for counting will cause a counting error.
Co- pes Add samples to reach the specified humber and press the
key. Pressing the key without adding samples
10 - pes will shift the balance to the counting mode. But, to acquire
accurate weighing, be sure to add samples.
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Display Error code

Description

Automatic response adjustment zero error
The automatic response adjustment can not be performed

A H U because there is something on the pan. Clear the pan. Press
the [CA key to return to the weighing mode.
Automatic response adjustment unstable error
The automatic response adjustment can not be performed
mHOAE because the weight value is unstable.
(Cr']'é';k NG) Check the ambient conditions such as breeze, vibration
and magnetic fields, also check the weighing pan.
Press the [CAL key to return to the weighing mode.
Internal error
MHoAg This error indicates an internal error as the result of the
(Cr’1”e“c‘;k no) self-check function. Repair is required. Contact the local A&D

dealer.

Clock battery error

The clock backup battery has been depleted.

Press any key and set the time and date. The clock and
calendar function works normally as long as the AC adapter
is connected to the balance. If this error appears frequently,
contact the local A&D dealer.

(Blinking)

Memory full

The amount of weighing data in memory has reached the
maximum capacity. Delete the data in memory to store new
data. For details, refer to the GX-K manual "12. Data Memory".

FUL . (luminated)

Memory full

The amount of calibration or calibration test data in memory
has reached the maximum capacity (50 sets).

The data in memory will be deleted automatically to store
new data. For details, refer to the GX-K manual "12. Data
Memory".

Memory type error

The type of memory set in the function table and the type of
data stored are different. For details, refer to the GX-K manual
"12. Data Memory".

Communications error

EC,EOQ0 | A protocol error occurred in communications.
Confirm the format, baud rate and parity.
Undefined command error
EC,EO1 | An undefined command was received.
Confirm the command.
Not ready
A received command can not be processed.
Example:
EC,EO02 | o The balance received a "Q" command, but not in the

weighing mode.
o The balance received a "Q" command while processing a
RE-ZERO command.
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Display Error code | Description
Adjust the delay time to transmit a command.
Timeout error
EC.E03 If the timeout parameter is set to "t -UF i", the balance did not
’ receive the next character of a command within the time limit
of one second. Confirm the communication.
Excess characters error
EC,EO04 | The balance received excessive characters in a command.
Confirm the command.
Format error
A command includes incorrect data.
EC,E06 | Example:
o The data is numerically incorrect.
Confirm the command.
Parameter setting error
EC,EQ7 | The received data exceeds the range that the balance can
accept. Confirm the parameter range of the command.
Other error code If an error described above can not be released or other
errors are displayed, contact the local A&D dealer.

15-3. Other Display

/T\

When this indicator blinks, automatic self calibration is required. The
indicator blinks when the balance detects changes in ambient

temperature. If the balance is not used for several minutes with this
indicator blinking, the balance performs automatic self calibration. The
blinking period depends on the operating environment.

Advise The balance can be used while this indicator is blinking. We
recommend that you perform automatic self calibration for precision
weighing.

15-4. Asking for Repair

If the balance needs service or repair, contact your local A&D dealer.
The balance is a precision instrument. Use much care when handling the balance and
observe the following when transporting the balance.

o Use the original packing material for transportation.

o Remove the draft gate, weighing pan and pan support from the main unit before placing the
balance in the shipping container.
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16. Specifications

MC-10K MC-30K

Weighing capacity 10.1 kg 31 kg
Maximum display 10.100844 kg 31.00844 kg
Minimum weighing value
Repeatability *1 0.005 g (10 kg)
(Standard deviation) 0.004 (5 kg) / 0.0015 (2 kg) 0.015 (20 kg)
Linearity +0.030 g $0.20 g
Stabilization time A 15 q

(Typlcal at ,m) pprox. 1.0 seconas
Sensitivity drift, o
(10°C ~ 30°C / 50°F ~ 86°F) 13 ppm/°C
Accuracy right after calibration
using the internal mass *2 +0.150 g +1.50¢g
(Accuracy of full scale)

Operating environment

5°C t0 40°C (41°F to 104°F), 85%RH or less (No condensation)

Internal mass

Built-in function

Weighing data of data memory

200 data, 100 data with calendar

Time and clock function

Built-in function

Display refresh rate

5 times/second or 10 times/second

Display mode

g (gram)

Interface
(Provided as standard)

RS-232C with Windows Communication Tools Software WinCT

External calibration weight

2kg, 3kg,
4 kg, 5kg,

8 kg, 9kg, 10kg

20kg, 30 kg

Weighing pan

270 x 210 mm

External dimensions

300(W) x 355(D) x 111(H) mm

Power consumption: Approx. 11VA (supplied to the AC adapter )

K%V‘;egaspﬂgflt);ge Confirm that the adapter type is correct for the local voltage and power
receptacle type.
Weight Approx. 9.3 kg

Dust and water protection

Complying with IP65

*1: When the auto-centering pan or automatic system is used in good ambient conditions..
*2:  Accuracy right after calibration using the internal mass in good ambient conditions (within the temperature range of
10°C to 30°C (50°F to 86°F) with no abrupt changes in temperature or humidity, no drafts, no effect by magnetic fields

or static electricity).

Check the internal mass periodically as described in "13. Maintenance".
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16-1. External Dimensions
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16-2. Options and Peripheral Instruments

AX-MC10K/30KPAN Auto-centering Pan
o This option consists of an auto-centering pan, a breeze
break and an auto-centering pan guide.

AD-8922A Remote controller

o Connected to the MC series balance using the RS-232C
interface to display the weighing data and to remotely
control the balance.

AD-8121B Printer

o Compact dot-matrix printer

o Statistical function, clock and calendar function, interval
print function, graphic print function, dump print mode

o 5x7 dots, 16 characters per line

o Print paper (AX-PP143, 45 (W) x 50 (L) mm , @65 mm)

o AC adapter or alkaline battery

Order code Name and description

Comparator Output (Relay/ with a Buzzer) / RS-232C / Current Loop

o This option generates a relay output corresponding to [HI , [OK and
in the display.

o Current loop and RS-232C can be used at the same time.
For example, a personal computer and an AD-8121B printer can be
used simultaneously.

o This option is installed in place of the standard RS-232C serial
interface.

Analog Voltage Output / Current Loop

o This option outputs a voltage of 0 to1V (or 0.2 to1V) depending on
the displayed value.

o With this option, current loop can be used.
For example, an AD-8121B printer can be used simultaneously
using this option.

o This option is installed in place of the standard RS-232C serial
interface. So, RS-232C is not available for use.

Waterproof and Dustproof RS-232C Cable

GX-07K o Length 5m, straight type, D-sub 9pin - D-sub 25pin.

o Only the 25pin connector of the balance side is a waterproof type.

Animal Weighing Bowl

o This bowl can be used to weigh a small animal.

o When using this bowl, the weighing range that can be used is an
approximately 1.5 kg less than the weighing capacity.

GX-04K

GX-06K

GXK-012

Note When option GX-04K or GX-06K is installed in the balance, the balance does not
comply with IP-65 (waterproof and dustproof).
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Order code

Name and description

Rechargeable Battery

AD-1682 o This option allows use of the balance in a place where AC power is
not available.
Keyboard Adapter
AD-8524A/B o This option can be used to connect the balance to a personal
computer with appropriate OS and applications.
Remote Display
AD-8920 o This option can be connected to the balance using the RS-232C
interface.
AX-GXK-31 Breeze break
RS-232C Cable
AXKO1710-200 | Length 2m, straight type, D-sub 9pin - D-sub 25pin.
Foot Switch
AX-SW128 o This option is used to externally transmit a RE-ZERO or PRINT

signal to the balance.
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17. Terms/Index

17-1. Terms

Calibration
Calibration weight

Data number

Digit

Environment

External weight

GLP

Internal mass

IP-65

Mode

Output
Range
Repeatability

Re-zero

Sensitivity drift

Smart range function

Adjustment of the balance so that it can weigh accurately.
A weight used for calibration

Numbers assigned sequentially when weighing data or unit weight is
stored.

The minimum weighing value available. Used for the balance, one digit
is the smallest mass that can be displayed.

Ambient conditions such as vibration, drafts, temperature, static
electricity and magnetic fields which affect the weighing operation.

The weight that you have.
Good Laboratory Practice.
Built-in calibration weight

IP code: Degree of protection provided by enclosures.
6: Dust-tight. No ingress of dust. 5: Protect against water jets.

Balance operational function.
To output the weighing data using the RS-232C interface.
A combination of weighing range and resolution.

Variation in measured values obtained when the same mass is placed
and removed repetitively. Usually expressed as a standard deviation.
Example: Standard deviation = 1 digit: This means that measured
values, obtained when the same sample is placed and removed
repetitively, fall within £1 digit in the frequency of about 68%.

To set the display to zero.

An affect that a change in temperature causes to the weighing data.
Expressed as a temperature coefficient.

Example: Temperature coefficient = 2 ppm/°C : If a load is 8 kg and the
temperature changes by 10°C, the value displayed changes by the
following value.

0.0002%/°C x10°C x 8 kg =0.16 g

In this example, if the value displayed is 8000.00 g before temperature
changes, a temperature change of 10°C will make the value displayed
8000.16 g.

The function allows weighing in the precision range, even if a heavy
tare is used.
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Stable value

Stabilization time

Store

Tare

Target weight

Zero point

The stable weight data, indicated by the illuminated stabilization
indicator.

Time required after a sample being placed, until the stabilization
indicator illuminates and the weighing data is displayed.

To save the weighing data, unit mass or calibration data using the data
memory function.

To cancel the weight of a container which is not to be included in the
weighing data. Normally, refers to an operation of placing a container
and setting the display to zero.

An external weight used for calibration test

A weighing reference point. Usually refers to the value displayed when
nothing is on the weighing pan.
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17-2. Index
CALKEY oo 1 L I‘ out  Calibration test ..........covvesc. 20
MORE Lo, i Lh o 5ssp9rl§g (1 (o] R 53
W= IR Y e L LT 1T UITC U NG 15
ON OFF key ___________________________________ 1 LH no Check NO .....oovieireee e 15
I_:A'_ Add L0 [o 1o G 26
PRINTKEY ... 1 {ir ] Initializing the balance.................. 24
RE-ZEROKEV oo, Lon Condition..........ccooeveeeeerennes 26, 30
y 1,25 LA Comparator mode............cc.......... 26
SAMPLEKEY ......covvvrcrcrriinas 11,25 [P Fnc COMPAIALON <...veeeveveeeereeeeeeeeeeeereeens 26
Animal indicator ...........ccccceuvuueee. 11 LPH Upper limit..........cccooeeeeeiiiines 27
- Callibration will start................. 1,17 LFn Data input method........................ 26
00 Capacity indicator .............c.ceuueee. 11 LP Lnt Tolerance.........cocovreeccicccienn. 27
i Data number..........cccccvvverrrennne. 1 (P lo Lower imit .......ccereeeeercrneenen. 27
v Interval memory mode.................. 1 [P rEF Reference value......c.ccoccovrrrrences 27
- Process indicator .................... 1,17 LF-b Main display comparison.............. 27
. Space mark.........cccc.eeee.. 37,38, 39 LP-r Comparison results...................... 26
o Stabilization indicator .............. 11,25 LrlF Terminator........cccccceevvennen. 28,42
- Standby indicator ..............cc......... 11 L3 n Internal mass correction.............. 29
RESPONSE Weighing speed......11, 14 CSVformat ........ccocvvveviciiccccc 33
I_C _T_; CTS, RTS control................... 28,42
TS e 46
A&D format ..o 32 dHEH Data MEMOTY oo 27
R T LT, e — 59
AGCCBSSON . IGIt 59
ADABBD | S oo Dalanumberouipui .. 28
AD-8121B Prlnter ................. 57 dout Data (0]1]10] | 27, 31
N Y - DUMPPANE s >
AD-B920  ..oooieeserirenene e 58 ; CIGNING PaN BT orsvvvssvvese
AD-8922A Remote CONtroller................. 12,57 : Overload mor ... 52
Rdd BAA - 26 EQENY  Sommunications error....... 23
AK COBE  ooveoreereoeeeesseeees s oo s ’ ndefined command error.......... 53
QP_L:J Auto print difference 27 31 ?12 ESE% 1'\.‘%(;33%'&& """"""""""""""""" gz
A - Zero after output ............ccc.ceene. T Evrmoc g e
np-p A nelionion 28 EC,E04  Excess characters error............... o4
uto print polarity............. 27,31,42
k- Auto feed. 28’ 42 ESESG Format error ... 54
Auto-centering pan ..............ccoooeeeeccereenee. : EO7  Parameter sefting error............. o4
Auto-centeringgJ San gwde3 g EC,E11 SHADIty €ITOr ..o 52
AVEraging range................o.... 47 48 EC,E16  Internal mass error.........ccc..c....... 52
AVETAGING HME ..vveovorsoeoeeeseseereesss e 47, 48 ECE17  Internal mass emor............... 52
AX-GXK-3{ . o ' 58 EC,E2 Internal mass error............ccc........ 52
AX-KO1710-200 . e 8 58 EC,E21 Internal mass error..............c........ 52
AX-SWA28 ... ._..........._..58  Co0CeNicloacing emor. 3,0
HASF Ervi Cdisplay trid , Error code .......ccooveviiriinnnne,
DEPTLO buzyer 'Splay _____________ %g Error | Stability €or .........ooveeeeeeeerrerrrrns 52
LED7 OK buzzer .. 97 Error ¢ Outof the setting range............... 52
LEP3 HI buzzer........ 27 Error b Internal mass error....................... 52
WS Baudrate 584y Error | Iniemal mass efor. 52
LEP- Data blt, parlty bit .o 28: 42 rror code e 52
T Calibration weight efror............... 52 Extended function ..., 29, 47
;1= Calibration weight error.............. 52 External weight...........cccooveernrceee 16, 17, 59
Il_'l Il_ e One'tOUCh Ca|ibrati0n .................. 18 EﬁST ..................................................... 14
AL auk Calibration USing an external Welght 19 I'LE”— Memor_y fU" ................................. 53
I’_-I I‘_ Automatlc Self Ca|lbl'atI0n ............. 17 ua CapaCIty |nd|Cat0r ........................ 26
Calibration ......................................... 16, 20’ 59 GX'04K ..................................................... 57
Calibration test.........ccocoveeeersriicccee, 16 CXOBK ottt o7
Calibration Weight ... 16 CXOTK 8,57
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GXK-012 e 57 RE-ZEIO e 59

Hold Hold function..........ccccevvverriveiennes 26 rnb Display at start ..........ccocccvvriennee. 26

id ID number setting ..........ccccceeenenee. 29 RSCOM 43
ID NUMbDEr ..o 36 RSKEY 43
info GLP output.......ccccovrvrirriricieies 28 rtc Clock battery error .........cccccceunee. 53
int Interval ime .......cccoeceeevrciiee 27 RTS s 46
INternal Mass .......cccccveveeeieeeee e 16 5-.d ID number output................... 28,42
IP-65 s 8 5.F Serial interface ...........coceveveienne. 28
KF format .....ccooooeeeeieceeeccee e 33 SLOW e 14
Lo Sample mass error ...........cccceueee 52 Smart range function..........cccccceeennvnnnniene. 59
Mass comparator .............c.ccveeereenn. 3,6,12,26 5Pd Display refresh rate............c........ 26
MID. s 14 5Pn Span calibration ..................... 13, 30
nLt Programmable-unit (Multi-unit).... 28 Stabilization time ... 60
Mode e 59 Stable value ... 60
MT format ....c.ooeveeeeeeeeeeeeeee e 33 S5EAFE Title bIOCK .......cvcvvcecreieccecie 39
Numerical format ..........ccoeeevivecececceeee 33 St-b Stability band width ................ 26, 30
OLption ..................................................... 57 5-td Time/Date output .............co.c....... 28
F5 internal mass correction .............. 21 SIOre e 60
Prt Decimal point.........ccoevevvrrrverenenas 26 Tare s 60
PaFF Auto display-OFF.........ccccccovnenee 26 Target weight.........ccovvvnniccerreree 16, 60
P-an Auto display-ON.........ccccceviinenee. 26 tre Zero tracking .........ccceeeeeccinennn. 26
Prt Data output mode............. 27,31,42 E-UP TIMEOUL ... 28
P-tr Zero upon power-on............. 13,30 EHPE Data format ...........ccccevevnneee 28,42
PUSE Data output pause ................. 28,42 Un ik UNit..ecececceeccceeceee e 29
Range e 59 WinCT Communication Tools Software... 43
rEcEnd  ENndbIOCK ....cvvceeeceeeceee, 39 ZEro POINt e 60
Repeatability ...........cocoriieceicirre 59
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