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1. Introduction

This manual describes how the HR-AZ / HR-A series balance works and how to get the most out of it
in terms of performance. Read this manual thoroughly before using the balance and keep it at hand
for future reference.

Operation may vary depending on the software version of the balance. To check the software version
of your balance, refer to "20. Checking the Balance Software Version".

1-1. About This Manual

This manual consists of the following five parts:

Basic Operation. ..o Describes precautions on handling the balance, balance
construction and basic balance operation.

Adapting To The Environment.....- Describes response adjustment and calibration.

FunCtions oo Describes various functions of the balance.

Interface And Communication------ Describes the interface which transmits data and controls the
balance.

MaintenanCe - .- ooeemenieiniie, Describes maintenance, error codes, troubleshooting,

specifications and options.

1-2. Features

O

O

O

O

O

O

O

O

O

O

O

O

O

O

The HR-AZ series balance is equipped with an internal mass for one-touch calibration.
Casing construction, strong protection against dust and moisture.
Multiple weighing units with most of the common units used around the world.

Standard RS-232C serial interface to communicate with a computer and to output the Good
Laboratory Practice (GLP) / Good Manufacturing Practice (GMP) compliant report.

Since the HR-AZ series balance has a built-in clock function, the measured value can be output to a
printer with the date and time. (Changing the clock setting can be limited to the administrator only.
Refer to "15. Password Function")

You can restrict the balance users or the changes to the balance settings by the password function.
The key lock function disables the balance key operation and enables the balance to be operated only
by commands from external device.

Statistical calculation mode to statistically calculate the weight data, and display or output the sum,
maximum, minimum, range (maximum-minimum), average, standard deviation and coefficient of
variation.

Comparator Indicators, displaying the comparison results.

Hold Function, provided for weighing a moving object such as an animal.

Breeze break, provided for better stability if drafts are present.

Underhook, provided for suspended weighing.

As options, the USB interface (FXi-02), the Ethernet interface (FXi—08) and the built-in battery unit
(FXi-09) are available.

Connecting the USB interface, by cable to a Windows computer, allows transmission of the weight

data to Excel or Word. The Ethernet interface allows connection of the balance to a personal computer
through a LAN. The battery unit allows use of the balance where a power source is not available.

The AD-8920A remote display, that is sold separately, allows reading the weight value in a place
away from the balance.



o The optional AD-1688 data logger provides easy weighing data management.

o The optional AD-1687 weighing environment logger provides easy management of the weighing
data, such as environmental data for the weighing and so on.

1-3. Compliance

Compliance with FCC Rules
Please note that this device generates, uses and can radiate radio frequency energy. This device 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 this device 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.)



2. Unpacking 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.
0 See the illustrations to confirm that everything is included.

Install the large breeze break when drafts are present

Top door How to install the large breeze break
Follow the numbered sequence.
Large breeze break (@ Pull out the locking handles, and install the

>+ Antistatic coating

\{\\J:

large breeze break on the main unit.
(2 Push in the locking handles.
Confirm that both of the locking handle
S hooks are under the dust plate.
s 3 How to open the top door
| If removing either of the securing screws
| (3) on the top door, the top door may be
IREREEN pivoted on the remaining screw.

Weighing pan
" Pan support
Breeze break ring
Dust plate AC adapter plug
Main unit AC adapter jack
RS-232C serial interface

The AC adapter plug is
protected against dust and

WA

Grounding teminal | oy he difficult to insert.
Main unit cover When inserting the plug,
AX'FX"_31 turn the plug while pushing
g (PET resin onit
AC adapter AN
AX-TB-248




Notes

O

O

O

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

Do not use the AC adapter provided with the balance for other models or equipment with
which the AC adapter may not be compatible.

If you use the wrong AC adapter, the balance and other equipment may not operate properly.

2-2. Installing the Balance

Install the balance as follows:

1.
2.

3.
4,
5,

Place the balance on a solid weighing table. Refer to "3. Precautions" for installing the balance.
Assemble the pan support, weighing pan, breeze break ring and breeze break, on the balance as
shown in the illustration on page 7.

Adjust the leveling feet to level the balance. Confirm it using the bubble spirit level.

Confirm that the AC adapter type is correct for the local voltage and power receptacle type.

Connect the AC adapter to the balance. Warm up the balance for at least one hour with nothing on the
weighing pan.

Note

O

The AC adapter plug is protected against dust and may be difficult to insert. When inserting
the plug, turn the plug while pushing on it.



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

3-1. Before Use

o 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.

o 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 which produces magnetic fields.

Install the balance in a stable place avoiding vibration and shock. Comers 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.

O

O

O

O

O

. UP| DOWN
C) Red circle , d _
© Bubble Levellnlg:;) 2\7\;\] Leveling foot
.......... R P —— uP

o) (o) @ @EE®®
i < .‘.‘_‘.‘.‘.'.'.'-‘-'"“":“
: k / =/ ;__:::::::;::: ‘‘‘‘‘

OK NG

Bubble spiritlevel ;| Make sure that the bubble is in the center of the red circle.

When the bubble is off to the left : When the bubble is off to the right :

Tum the leveling foot on the front right in the Tumn the leveling foot on the front left in the
clockwise direction. clockwise direction.

. | ~

When the bubble is off to the backward position :(When the bubble is off to the forward position:
Tum both leveling feet on the front in the Tum both leveling feet on the front in the
clockwise direction at the same time. counterclockwise direction at the same time.

o Ensure a stable power source when using the AC adapter.

o Plug in the AC adapter and warm up the balance for at least one hour.

o Calibrate the balance before use or after having moved it to another location. Refer to "8. Calibration
(Sensitivity Adjustment/Sensitivity Check)".

Caution: Do not install the balance where flammable or corrosive gas is present.



3-2. During Use

Discharge static electricity from the material to be weighed

(hereinafter referred to as the sample). When a sample could Charged material

have a static charge, the weight data is influenced. Ground Material case

the balance and try the following: .

= Eliminate static electricity using the optional AD-1683 DC L ‘ = —
static eliminator. e

= Try to keep the ambient humidity above 45%RH. §

»  Use a metal shield case for a charged sample. T —

= Wipe charged plastic samples with a moistened cloth. Grounding L

This balance uses a strong magnet as part of the balance = 7

assembly, so please use caution when weighing magnetic Lo C :;;) — sz

materials such as iron. If there is a problem, use the underhook - ] ]

on the bottom of the balance to suspend the material away A;é —

from the influence of the magnet. ‘ d)

Eliminate the temperature difference between a sample and ‘ , .

Magnetic material

the environment. When a sample is warmer (cooler) than the
ambient temperature, the sample will be lighter (heavier) than
the true weight. This error is due to a rising (falling) draft
around the sample.

Make each weighing gently and quickly to avoid errors caused by the evaporation of moisture from
the sample or the absorption of moisture by the sample.

Do not drop things upon the weighing pan, or place a sample on the pan that is beyond the balance
weighing capacity. Place a 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.

Press the key before each weighing to eliminate 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.
Keep the balance interior free of dust and foreign materials.

The breeze break (The HR-AZ /HR-A series) is provided as a standard accessory. An anti-static
treatment has been applied to the breeze break components, but they may be charged with static
electricity when they are unpacked or when the humidity is low. If the weight value is unstable even
when there are no drafts or the balance has a problem with repeatability, remove the breeze break. Or
wipe the clear plates with a moistened cloth, use the optional AD-1683 DC static eliminator or apply an
anti-static spray.

10



3-3. After Use

O

O

O

O

O

O

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.

The edge of the weighing pan is sharp. Use much care when cleaning the pan.

Avoid dust and water so that the balance weighs correctly. Protect the internal parts from liquid spills
and excessive dust.

The breeze break parts have an antistatic coating. Washing these parts with water, etc., will diminish
the antistatic coating function.

3-4. Power Supply

O

When the AC adapter is connected, the balance is in the standby mode if the standby indicator is on
(refer to "4. Display Symbols and Key Operations"). This is a normal state and does not harm the
balance. For accurate weighing, allow the balance to reach equilibrium with room temperature, and
then warm up the balance for at least one hour before use.



4. Display Symbols and Key Operations

Key Operations

Key operations affect how the balance behave. The basic key operations are: \

o "Press and release the key immediately” or "Press the KEY" ........oowvveveeeoreeeoreeoreeceneeeeseeeseeon @
= normal key operation during measurement

0 "Press and hold the KEY" ...t

Display Symbols

o Displays the weight data relative to the weighing capacity, in percentage, in
the weighing mode (Capacity indicator)

o Number of statistical data (Statistical calculation mode)

o Displays the setting value in the function mode

[ Response indicators

— v >-. Comparator indicators
e RESPONSE [OK| Lo
Processing indicator — = 888 — Hold mode indicator

) ) ) ) ) _HOLD<~
Stabiization indicator— = l%‘ ,'I‘.\’,' ,'I‘.\’“I‘.\’,' ,‘I‘.\’“".\"' l%‘ MM | Units
Standby indicator —p =« 2 e o e e e mgé<__ Interval output mode
standby indicator

Weight data

Processing indicator—%T\ Biink
nkin

rHing v 7 | _ Intemal output mode

/TN active indicator

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

Key When pressed \ When pressed and held (for 2 seconds)

o Turns the display on or off. The standby indicator is displayed when the display is turned off.
The weighing mode is enabled when the display is turned on. When the display is turned on,
the password input ( ) is displayed if the password function is used. The weighing
mode is enabled if the password function is not used. Refer to "15-4. Entering the Password

b

Before Weighing".
o This key is available anytime. Pressing the key during operation will interrupt the operation and
turn the display off.
o In the weighing mode, turns the minimum
110d weighing value on or off. Enters the function table mode.
SAMPLE /10y In the counting or percent mode, enters the Refer to "10. Function Table".

sample storing mode.

Switches the weighing units stored in the function
table. Refer to "5. Weighing Units".

o Cancels the operation when performing
settings. With the HR-AZ series, enters the
calibration mode using the internal mass.
(One-touch calibration)

o Outputs the weight data to a printer or personal (= No function at the factory setting
computer using the RS-232C serial interface, |0 By changing the function table:

savr /| depending on the function table settings. Outputs "Title block" and "End block" for

o Confirms the operation when performing GLP/GMP compliant report. (Refer to "11-2.
settings. GLP Report".)

Enters the response adjustment mode.

Enters the calibration mode.

5 bo) &

‘e

=2 )|Sets the display to zero.

12



5. Weighing Units

With the HR-AZ / HR-A series balance, the following weighing units and weighing modes are

available:
Lﬂ 9> m9> P£5> %> BZ> 0z > _t> mnm> dmt> 5r4> tL> ,';E,,'_> Mg_q> ﬂ5> M,'_;'>J
Percent mode ‘ Programmable-unit (No unit displayed. For details,
4‘Counﬁng mode ‘ refer to "14. Programmable-Unit".)

A unit or mode can be selected and stored in the function table as described below.

If a weighing mode (or unit of weight) has been turned off, that mode or unit will be missing in the
sequence. Tael has four varieties, one of which can be selected and installed at the factory.

To select a unit or mode for weighing, press the key.

For details about the units and modes, see the table below:

Name (unit, mode) Display (I:Sl’igrci::gnn:?)zf) Conve1rs€|102 factor
Gram g g 19
Milligram mg mg 0.001g
Counting mode FLh PLh —
Percent mode % % —
Ounce (Avoir) 0z 0z 28.349523125¢g
Troy Ounce Olt 0z 31.1034768 g
Metric Carat ct ct 02g
Momme mam mam 3.75 g
Pennyweight it dnt 1.55517384 g
Grain (UK) oN oi 0.06479891 g
Tael (HK general, Singapore) 37.799%4 g
Tael (HK jewelry) ) Ly 37429 g
Tael (Taiwan) a == 3759
Tael (China) 31.25¢g
Tola (India) EoL koL 11.6638038 g
Messghal MEL MEh 468759
Density mode i 14 -
Programmable-unit (Multi-unit) MLT MLT -




The tables below indicate the weighing capacity and the minimum display for each unit, depending on
the balance model.

Capacity
Unit HR-100AZ | HR-150AZ | HR-250AZ | Minimum Display
HR-100A | HR-150A | HR-250A
Gram 102 152 252 0.0001
Ounce (Avoir) 3.59 5.36 8.88 0.00001
Troy Ounce 3.27 4.88 8.10 0.00001
Metric Carat 510 760 1260 0.001
Momme 27.2 40.5 67.2 0.0001
Pennyweight 65.5 97.7 162.0 0.0001
Grain (UK) 1574 2346 3889 0.002
Tael (HK general, Singapore) 2.69 4.02 6.66 0.00001
Tael (HK jewelry) 272 4.06 6.73 0.00001
Tael (Taiwan) 272 4.05 6.72 0.00001
Tael (China) 3.26 4.86 8.06 0.00001
Tola (India) 8.74 13.0 21.6 0.00001
Messghal 21.7 324 53.7 0.0001
HR-251AZ / HR-251A
Unit Precision Range Standard Range
Capacity |Minimum Display| Capacity | Minimum Display

Gram 62 0.0001 252 0.001
Ounce (Avoir) 2.18 0.00001 8.88 0.0001
Troy Ounce 1.99 0.00001 8.10 0.0001
Metric Carat 310 0.001 1260 0.01
Momme 16.5 0.0001 67.2 0.001
Pennyweight 39.8 0.0001 162.0 0.001
Grain (UK) 956 0.002 3889 0.01
Tael (HK general, Singapore) 1.64 0.00001 6.66 0.0001
Tael (HK jewelry) 1.65 0.00001 6.73 0.0001
Tael (Taiwan) 1.65 0.00001 6.72 0.0001
Tael (China) 1.98 0.00001 8.06 0.0001
Tola (India) 5.31 0.00001 21.6 0.0001
Messghal 13.2 0.0001 53.7 0.001

14



5-2. Storing Units

The units or modes can be selected and stored in the function table. The sequence of displaying the
units or modes can be arranged in the function table so as to fit the frequency of use.

Select a unit or mode and arrange the sequence of display as follows:

of the function

Press and hold the key until

table is displayed. 7

2 Pressthe key several times to display : 1%3
Press the key to enter the unit selection mode. Select or ___________

4  Specify a unit or mode in the order to be displayed using the Displays the .unlts
folowingkeys. sequentaly. .
key........ To sequentially display the units. o b
key.......To specify a unit or mode. =l
The stabilization indicator appears when the displayed unit or Specify
mode is specified. EE )

LAY -

5 Pressthe key to store the units or modes. The balance b it .
displays and then displays the next menu item of the ot
function table. Ore {_pant

6 Pressthe key to exit the function table. Then the :
balance returns to the weighing mode with the unit specified
first in step 4.

Notes

O

O

When the power is turned on, the scale displays the unit specified first in step 4.
In the weighing mode, to select a unit or mode for weighing, press the key.

15



6. Weighing

6-1. Basic Operations (g, mg, ct, mom)

Press the key and select a unit.
Select the "g" in this example.

Place a container on the weighing pan, if necessary.

Press the key to cancel the weight (tare). The balance
displays . (The decimal point position depends on the
balance model.)

Place a sample on the pan or in the container.

Wait for the stabilization indicator to turn on. Read the value.

While the stabilization indicator is on, pressing the key will
output the weight value, using the RS-232C serial interface.

* Peripheral equipment, that is sold separately, such as a
printer or a personal computer is required.

Remove the sample and container from the pan.

Notes

O

Press the key to turn on or off the minimum

weighing value.

When the key is pressed with a container placed
XInIninly

on the weighing pan, the balance displays | (iUlll g and
weighing is started.

16
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Zero Operation, Tare Operation and Weighing Range

O

When weighing is started

The balance will determine the reference zero point when the key is pressed to enter the
weighing mode.

Depending on the load condition at that time, the balance will automatically judge whether to perform
zero or tare operation. The condition for determining which is used is "Power-on zero range", and
when power on zero range is exceeded, the tare operation is performed.

Re-zero operation

By pressing the key, the display can be set to zero.

The re-zero operation with the key will automatically judge whether to perform zero or
tare operation. The condition for determining which is used is "Zero range", and when zero range is
exceeded, the tare operation is performed.

Weighing range

The range that the balance can weigh varies depending on the model.

When the total amount (net weight + tare weight) displayed for each model exceeds the maximum
display, is displayed to indicate that the weighing range is exceeded.

When exceeded in the negative direction, is displayed.

Model Power-on Zero range -E display range
zero range
HR-250AZ / HR-250A
HR.251A7 / HR-251A Approx. £25¢g Approx. £5¢g Approx. -12 g or less
HR-150AZ / HR-150A Approx. £ 159 Approx. £3 g Approx. -7 g or less
HR-100AZ / HR-100A Approx.£10g Approx.£2g Approx. -5 g or less

17



6-2. Smart Range

o The smart range for the HR-251AZ / HR-251A consists of the standard range and precision range
(high resolution).

o Smart range function

®  The range switches automatically, depending on the value displayed.

= Pressing the key allows weighing in the precision range, regardless of the tare value.
= The range can be fixed to the standard range by pressing the key.

Precision Range and Standard Range for the HR-251AZ/HR-251A

Unit Precision range Standard range

Gram 0.0000g to 62.0009¢g 62.001 g to 252.008 g
Milligram 0.0mg to 620009 mg 62001 mg to 252008 mg

Carat 0.000ct to 310.005ct 310.01ct to 1260.04 ct
Momme 0.0000 momto 16.5336 mom 16.534 mom to  67.202 mom

Refer to page 13 for other units.

Example

1 Press the key to use the precision range. | Weighing pan
The balance displays zero. }—l

2 Place a container (tare) on the weighing pan.
When the weight value displayed exceeds the
precision range value, the balance will switch to the
standard range.

Container

3 Pressthe key.

The balance displays zero and switches to the
precision range.

Precision range

4 Place a sample in the container.
When the weight value displayed is within the
precision range value, the balance will perform a
weighing, using the precision range.

) ) |°

13Juc
ICJ170 g ‘

Precision range
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6-3. Counting Mode (PCS)

This is the mode to determine the number of objects in a sample based on the standard sample unit
mass. The unit mass means the mass of one piece of the sample. The smaller the variables in each
sample unit mass are, the more accurate the counting will be. The balance is equipped with the

Automatic Counting Accuracy Improvement (ACAI) function to improve the counting accuracy.

Notes

O

For counting, use samples with a unit mass of at least ten or more times the minimum
weighing value of the balance.

If the sample unit mass variable is too large, it may cause a counting error.

To improve the counting performance, use the ACAI function frequently or divide the samples
into several groups and count each group.

Selecting the Counting Mode @’QQ

1 Press the key to select (counting mode). ]

Storing a Sample Unit Mass ™

2 Pressthe key to enter the sample unit mass storing Qf’@
mode. °n -
Even in the storing mode, pressing the key will switch >
to the next mode. @

3 To select the number of samples, press the key ° JC . M

Note

O

4

several times. It may be set to 10, 25, 50 or 100.
Weighing pan

A greater number of samples will yield more accurate
counting result.
Place a container on the weighing pan, if necessary. N

Container

Press the key to cancel the weight (tare). o ac n es
The number specified in step 3 appears. Samples
eg. is displayed if 25 is selected in step 3. 25 piecies

Place the number of samples specified on the pan. o
. . o )
In this example, 25 pieces. T/

Wait for the stabilization indicator to turn on. Press the
key to calculate and store the unit mass. The
balance displays "3 (counting mode) and is set to
count samples with this unit mass. To improve the
accuracy of the unit mass, go to step 8.

Place sample
) to be counted

The counting result ...

Notes

O

If the balance judges that the mass of the samples is too light and is not adequate to be used
as the unit mass, it displays . In that case, store the mass by some quantity.

For example, when the model with the minimum weighing value of 0.0001 g is used and 10
pieces of samples weigh 0.0005 g. Store 100 pieces of samples as 10 and multiply the
weighing result by 10.

If the balance judges that the mass of the samples is too light to aquire accurate weighing, it
displays an error requiring the addition of more samples to the specified number. For example,
appears to require 25 more samples. Add 25 samples and press the key.
When the unit mass is stored correctly, the balance proceeds to the counting mode.

19



o For a more accurate counting operation, use samples with a unit mass of at least ten or more
times the minimum weighing value of the balance. For example, when a balance with a
mimimum weighing value of 0.0001 g is used, the recommended sample unit mass is 0.001 g
or more.

o The sample unit mass stored, even if the AC adapter is removed, is maintained in non-volatile
memory.

Counting Operation

7 Place the samples to be counted on the pan.
While the stabilization indicator is on, pressing the key will
output the weight value (number of objects), using the RS-232C
serial interface.

Note

o Peripheral equipment, that is sold separately , such as a
printer or a personal computer is required.

Counting Mode Using the ACAI Function Processing indicator
The ACAI is a function that improves the accuracy of the unit mass
automatically by increasing the number of samples and averaging
the unit mass variable to minimize the weighing error, as the
counting process proceeds.

8 If afew more samples are added, the processing indicator turns on. To prevent an error, add three or
more. The processing indicator does not turn on if overloaded. Try to add the same number of
samples as displayed.

-

N’
(M
A
3

ix

[
L

9 The balance re-calculates the unit mass while the processing indicator is blinking. Do not touch the
balance or samples on the pan until the processing indicator turns off.

10 Counting accuracy is improved when the processing indicator turns off.
Each time the above operation is performed, a more accurate unit mass will be obtained. There is no
definite upper limit of ACAI range for the number of samples exceeding 100. Try to add the same
number of samples as displayed.

11 Remove all the samples used in ACAI and proceed with the counting operation using the improved
unit mass.
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6-4. Percent Mode (%)

This is the mode to display the weight value in percentage compared to a 100% reference mass and
is used for target weighing or checking the sample variable.

Selecting the Percent Mode
1 Press the key to select (percent mode). Vo R
i

E
Iy
LiLIL

Storing the 100% Reference Mass
2 Pressthe key to enter the 100% reference mass

%

A,

storing mode. od

Even in the storing mode, pressing the key will switch to \ SAWPLE /

the next mode. T
3 Place a container on the weighing pan, if necessary. Press the -

Weighing pan

RE-ZERO | key to cancel the weight (tare). The balance displays
00 0 %],
4 Place the sample to be set as the 100% reference mass on the
pan or in the container.
5 Pressthe key to store the reference mass. The balance
displays | /0000 %|. (The decimal point position depends on the
reference value.)

Container

100 % mass Minimum display
0.0100 g0 0.0999 g 1%
0.1000gt00.9999 g 0.1%
1.0000 g or more 0.01 %
Place sample
Notes to be weighed
o If the balance judges that the mass of the sample is too light <>
to be used as a reference, it displays [ Lo |. Do not use the @
sample. \_‘/
o The reference mass stored, even if the AC adapter is N e
removed, is maintained in non-volatile memory. LT =
6 Remove the sample. Weighing result compared to
100% reference mass

Reading the Percentage

7 Place a sample to be compared to the reference mass on the pan.
The displayed percentage is based on the 100% reference mass.
While the stabilization indicator is on, pressing the key will
output the weight value, using the RS-232C serial interface.

Note

o Peripheral equipment, that is sold separately , such as a
printer or a personal computer is required.
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6-5. Statistical Calculation Mode

The statistical calculation mode statistically calculates the weight data, and displays or outputs the
results. To use the statistical calculation mode, set the "Application function (FFF )" parameter of
"Application (F Fnc)"in the function table to "2", as described below.
Statistical items available are number of data, sum, maximum, minimum, range (maximum-minimum),
average, standard deviation, coefficient of variation and relative error. What statistical items to output
can be selected from the four modes in the function table.

o The wrong data input can be canceled by the key operation, ifimmediately after the input.

o Turning the balance off will delete the statistical data.

The standard deviation, coefficient of variation and relative error are obtained by the equation below:

N- ZXP - (EXP
Standard deviation=1/ N-%i)l - 1() X where Xi is the i-th weight data, N is number of data.
Coefficient of variation (CV) = Stand:rd deviation x 100 (%)
verage
Relative error of maximum value = Maxmum;\/alue - Average x 100 (%)
verage
, - _ Maximumvalue - Average
Relative error of minimum value = Average x 100 (%)

Note

o When data with the minimum weighing value turned off are used in the statistical calculation,
results will be displayed with the minimum weighing value turned off. (The minimum weighing
value will be rounded off.)

6.5.1. Getting Started
Switching to the Statistical Function Mode (Changing the Function Table)

1 Press and hold the key until of Press and hold m\
the function table is displayed, then release the key. (for2seconds)  \saPE/
bHEFHE ‘
2 Pressthe | SAMPLE | key several times to display @\
AR Frc |, Press several times ﬂ
\SAWPE

[
N

3 Pressthe [PRINT | key to display P oFnc

0
4 Pressthe key several times to display G@

To select statistical items to output, go to step 5. oohr Mar
To store the statistical function mode setting, go to step 7. e o "
To disable the statistical calculation mode, press the Press severaltimes  / +o-
key to select | g \EZQ
2
(—— | APF GEht
U T
Tostorethe setting  To select statistical
gotostep7. gotostep 5.
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Selecting the Statistical ltems to Qutput
5 Press the keytodisplay | ciar 5 |. o )

6 Pressthe | RE-ZZERO | key to select the output items. or Sum
In the example, | g Lae #= | is selected to output the number of data, sum, hys
maximum, minimum, range (maximum-minimum) and average.

+0«
RE-ZERO,
T o
Parameter Description SEARF RVE
= ] Number of data, Sum
. Number of data, Sum, Maximum, Minimum,
' Range (maximum — minimum), average
Number of data, Sum, Maximum, Minimum,
¢ Range (maximum — minimum), Average, Standard deviation, @% .
Coefficient of variation -
Number of data, Sum, Maximum, Minimum, ‘ End ‘
5 Range (maximum — minimum), Average, Standard deviation,
J . .- . . v
Coefficient of variation, Relative error of maximum value, CAL
Relative error of minimum value PR — ‘
LIULLIL g
7 Pressthe key to store the setting.
Note
o The statistical calculation mode will be enabled using the key or
when the power is turned on.
8 Pressthe key to return to the weighing mode.
Selecting the Unit S

MODE

9 Pressthe key to select the unit to be used for the statistical calculation
mode. In the example shown at the right, gram (g) is selected. ‘

|

Notes

o Selecting the unit using the key is not available after the data is entered. In this case,
clear the data as described on page 25 and select the unit using the key.

o When the unit used for the statistical calculation mode is to be enabled upon power-on,
select the unit in "Unit (Un i£)" of the function table beforehand.

6.5.2. Using the Statistical Calculation Mode

Entering Data for Statistical Calculation
Use the following keys to operate the statistical calculation mode.
key e o When the data is entered, moves between the displaying items (weighing mode,
statistical results and data operation) each time the key is pressed.
o When no data has been entered, selects the unit.
key....o Tumns the minimum weighing value on or off, in the weighing mode.
key -0 Sets the display to zero in the weighing mode.
key ........ o Outputs the data number and the weight data and includes the weight data to
statistical calculation in the weighing mode. (Output is not in the data format
specified in the function table because of the data number added.)
o Outputs the statistical results while the statistical results are displayed. (Output is
not in the data format specified in the function table.)
Key:seseseesens o Retums to the weighing mode.
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1 Press the key to set the display to zero.

2 Place the sample on the weighing pan and wait for the stabilization

indicator to turn on.

3 Pressthe key to add the data displayed to statistical
calculation. The number of data on the upper left of the display

increases by 1.

4 Repeat steps 1 to 3 for each weighing.

Outputting the Statistical Results
5 Each time the key is pressed, the display

changes: the results as selected in "Statistical function

mode output items (GEAF)", [ LLEAF |

r: l'lll'l [l Y g}

[N

and

6 While the results are displayed, press the key to

output the results.

Notes

o When the number of data is 1, the coefficient of
variation is displayed as .

o When the average is 0, the coefficient of variation
is displayed as .

o Statistical items are indicated on the upper left of
the display using the following symbols.

LITLCL |

Symbol Statistical item

Sun Sum

Al Maximum

A Minimum

moan

Range (Maximum — minimum)

]
[
™

Average

Standard deviation

L™

=
(g

Coefficient of variation

Al % Relative error of maximum value

n 1% Relative error of minimum value

24
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statistical results
JA7\ PRV lselected in the
Output the results function table

1/10d

| — ‘

f e
"6.5.4. Clearing the @
SAMPLE

Statistical Data"
"~ l'l M-

PRINT L

"6.5.3. Deleting the VODE
Latest Data"

Qo

b

Output example  Function table
parameter
N 10 n
SuM u
100. 0000g ]
VAX  +10.5000g .
MIN  +9.5000g 3
R +1. 0000g
AVE  4+10.0000g
SD +0.280 g
v +2.80 %
VAX%  +5.00 %
MING  +5.00 %




6.5.3. Deleting the Latest Data

When the wrong data is entered, it can be deleted and excluded from
statistical calculation. Only the latest data can be deleted.

1 In the weighing mode, press the key several times to

display [ cancee |

2 Pressthe key to display

3 Pressthe key to display | LAN Dol

4 Pressthe key to delete the latest data and exclude it
from statistical calculation.
The number of data decreases by 1 when the balance retumns
to the weighing mode.

6.5.4. Clearing the Statistical Data

All the statistical data will be deleted and the number of
data will be 0 (zero).

1 In the weighing mode, press the key several
times to display | CLEAR |.

2 Pressthe keytodisplay | fLr no |.

3 Pressthe keytodisplay | £Lr ol

4 Pressthe key to delete the statistical data.
The number of data becomes 0 (zero) when the
balance returns to the weighing mode.

25




6-6. Statistical Calculation Mode (Example of Use)

Here, as an example of use of the statistical calculation mode, mixing of the multiple formulae such as
medicine is described. The mixing process is recorded using the balance and the printer.

In the example, the HR-250AZ and the compact printer AD-8121B (dump print mode) are connected
using the RS-232C serial interface.

6.6.1. Getting Started Press and hold
SAMPLE

. . (for 2 seconds)
Changing the Function Table
Changes © To enable the statistical calculation mode

o To enable "Zero after output" Press several imes / 110d
SAMPLE

) -
o2 mcC ‘

L

Enabling the Statistical Calculation Mode
1 Enter the function table menu. Press and hold the key until %\
sASFnc | of the function table is displayed, then release the key. \0/

)
(]

=i

2 Select the application function. Press the key several
times to display [ A7 F~c ] Then, press the key to
display (s -] )

I

3 Change the application function parameter to """ ‘ A
Press the keytodisplay | ghr o |.
Press the key to confirm the change. After [ £nd |,

=o
[
,
r
p=a
~~

N
is displayed. e
10
Enabling "Zero After Output” BASFAC
4 Select "Zero after output". =
Press the key several times to display | dout |, Press several times | sim e
Then, press the keytodisplay | pLr |, and press T
the key several times to display | gy -4 5 Hout

)

°a':':‘/'_' KEY
5 Enable "Zero after output". P I ﬁh
Press the key to display | 7, 3 | Then, press fess severa mesn SAWPLE/
the | PRINT | key to confirm the change. °n--d OFF
After | End || 5F | isdisplayed.
@5}%;0
Ell_ _ | N
1 Ll
Returning to the Weighing Mode °
6 Pressthe key to retumn to the weighing mode. PRW
. End |
iyt
G |
ﬁvﬁ\,
\CAL

Retumn to the weighing mode |
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6.6.2. Using the Statistical Calculation Mode

—_—

Press the key to set the display to zero.

2 Place a container on the weighing pan.
Press the key to cancel the weight
(tare). The balance displays . (Storing
the tare value)
The tare value data is output when the
peripheral output equipment is connected. Tare value (Container )

Container

3  Weigh formula 1 and press the key.
The balance displays [ 40000 d. (Storing the
weight value of formula 1)

The weight value data is output when the
peripheral output equipment is connected.

4 Weigh formula 2 and press the key.
The balance displays | 42000 d. (Storing the
weight value of formula 2)

The weight value data is output when the
peripheral output equipment is connected.

5 When there are some more formulae to be
added, repeat step 4.

6 After mixing is complete, press the key

to display the statistical results. Nurmber of data poa
savedinduding  [o *ic i ‘
-l -lg
7 Press the key to output the number the tare value
of data saved including the tare value and the = W PR%T
total weight. i g
Jotal value

Output example
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7. Response Adjustment

This function stabilizes the weight value, reducing the influence on weighing that is caused by drafts
and vibration at the place where the balance is installed.
The function has three stages as follows and can be changed by simple key operation.

Indicator |Description
FAST Fast response, but prone to drafts and vibration.
Good for target weighing. Response indicator
MID RESPONSE FAST [MID.] SLOW|
Slow response, but strong against drafts and vibration ° e
SLOW Good for weighing which requires a stable display. LuLUuUL g
Operation
1 Press and hold (about 2 seconds) the key until S Fre;s and hgld
is displayed. And then, release the key. wooe /- (for 2 seconds)
2 Pressthe key to select a rate of the response — \]
adjustment. Either | FAST], | MID. | or | SLOW | can be selected. ‘ Y
3 After a few seconds of inactivity, or when the key is %ﬁ | q
he balance displays Then, it returns to the /MBEE eeasean
pressed, the dispiays| £nd ’ ns | \U press again
weighing mode and displays the updated response indicator. __=
The weighing speed update result remains displayed for 30 ‘ i ‘
seconds. .
Note
o Setting the response rate automatically changes the /Q’ " Each pressing the key
"Condition ({ ond)" and "Display refresh rate (5Pd)" \_PRNT_ or after while

parameters of "Environment, Display (bA5Fnc)" in the ‘ c
function table, as shown below:

Indicator [{ond (Condition) |5Pd (Display refresh rate)

FAST a i (Approx. 10 times/second)

MID. { (Approx. 5 times/second)

SLOW I (Approx. 5 times/second)

When the balance is to be used with other setting
combinations, set each parameter in the function table.
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8. Calibration (Sensitivity Adjustment/Sensitivity Check)

8-1. Calibration Mode

Since the balance's resolution is high, weighing values may change due to gravity and daily
environmental changes. It is necessary to perform calibration (sensitivity adjustment) with the weight in
order to keep the weighing values from changing even if gravity or the environment changes.
Calibrate the balance if it is installed for the first time or relocated, or when the weighing values change
significantly in daily inspection.

Calibration means to adjust the weighing value of the balance using the reference weight or internal
mass. Calibration test means to weigh with the reference weight and compare how much the result
deviates from the reference value. (Calibration test does not perform adjustment.)

Calibration (Sensitivity Adjustment)

Calibration using the internal mass ---+--------- Using the internal mass, adjust the balance with a single
touch. (Only for the HR-AZ series)
Calibration using an external weight ----------- Using an external weight, adjust the balance.

Calibration Test (Sensitivity Check)

Callibration test using the intemal mass -+ Checks the accuracy of weighing using the intemal mass
and outputs the result. (Only for the HR-AZ series)
* No adjustment is made.

Calibration test using an extemal weight -----+--- Checks the accuracy of weighing using an extemal weight
(target weight) and outputs the result.
* No adjustment is made.

Cautions

O

O

When calibrating, be sure to install the provided large breeze break.

Do not allow vibration, drafts, or temperature change to affect the balance during calibration.
Besides periodic calibration and before each use, perform calibration when:

= The balance is installed for the first time.

= The balance has been moved.

= The ambient environment has changed.

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

To output the GLP/GMP compliant report using the RS-232C serial interface, set "GLP output ( infa )"
of "Data output ( dout )". For details, refer to "10. Function Table". To display the GLP output, a printer
or personal computer is required.

Callibration test is available only when "GLP output ( inFo )" of "Data output ( dout )"is setto" ", "Z" or

)
ll__—,lll-

Caution on Using an External Weight

O

The accuracy of an external weight will influence the accuracy of weighing. Select an appropriate
weight as listed below:

Model Usable Weight Adjustable Range
HR-250AZ / HR-250A 250 g, 200 g, 100 g, 50 g
HR-251AZ / HR-251A 250g,200g,100g,50g, 20 g
HR-150AZ / HR-150A 1509,100g,50 g
HR-100AZ / HR-100A 100g,509

-0.0150 gto +0.0150 g

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

o This indicator means "the balance is measuring data". Do not allow
vibration or drafts to affect the balance while this indicator is displayed.

8-2. Calibration Using the Internal Mass (One-Touch Calibration, Only for the HR-AZ Series)
This function calibrates the balance using the internal mass. The only operation required is to press

the key.

Notes

o Level the balance by adjusting the leveling feet and confirm that the bubble is in the center of
the spirit level.

o Poor level adjustment may cause a calibration error while using the internal mass.

Operation
1 Connect the AC adapter and warm up the balance for at least one hour with nothing on the weighing
pan.

2 Place the provided large breeze break on the balance and press the key.

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

4 The balance displays after calibration. If the "GLP output (inFa)" parameter of the function
table is set to " /" or "?", the balance displays and outputs "Calibration Report" using the
RS-232C interface or stores the data in memory. For details on the calibration report format, refer to
"11-2. GLP Report".

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

About the Internal Mass
The mass of the internal mass may change due to corrosion or other damage caused by the operating
environment, or due to aging. Check the internal mass periodically. Correct the internal mass value as
necessary. For details, refer to "8-4. Correcting the Internal Mass Value 1 (Only for the HR-AZ Series)"
and "8-5. Correcting the Internal Mass Value 2 (Only for the HR-AZ Series)".

To maintain the weighing accuracy, perform the internal mass value correction periodically.
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8-3. Calibration Test Using the Internal Mass (Only for the HR-AZ Series)

This function tests the balance accuracy using the internal mass. .
Calibration test does not perform calibration.

This is available only when the "GLP output (7 a)" parameteris setto " I", "Z" or "3".
Connect the AC adapter and warm up the balance at least one hour.
Refer to "10. Function Table" to set "GLP output ( inFa)"
tO" /"Or":_:'" ] :_-I’I'_-I'I'_-lll'_—l'l,_-l'g ‘
T
Press and hold the key until is @ Press and hold

displayed, then release the key.

]
L 1 ‘

pEv

The balance measures the zero point.
Prevent vibration and drafts to affect the balance.

Release

The measured zero point data is displayed. - _ o

The balance measures the internal mass. rr "
Prevent vibration and drafts to affect the balance. I

. . . Il
The value of the internal mass is displayed. LUULULY ¢
The normal range of the value is as follows: T

Model The Internal Mass | The Normal Range
HR-100AZ/HR-150AZ | 100.0000 g
HR-250AZ 200.0000 g
HR-251AZ 200.0000 g +2 mg

10.2 mg

If GLP output is set, is displayed, the calibration test
report is output to the RS-232C interface. Refer to "GLP
output ( inFo)" of the function table, "11-2. GLP Report”. ~ GLP output

is displayed after the calibration.

The balance automatically returns to the weighing mode.
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8-4. Correcting the Internal Mass Value 1 (Only for the HR-AZ Series)

o The HR-AZ series balance can correct the internal mass value using an external weight..
Method 1: Calibrate the balance using the internal mass. Measure the external weight. Calculate the
correction value. And store it in the balance.
o The adjustable range of the internal mass value is as follows:

Model Correction Reference Value Adjustable Range
HR-100AZ 100 g
HR-150AZ 100 g -0.0150 g to +0.0150 g
HR-250AZ / HR-251AZ 200 g

Operation

Example : Correcting the weight value by +0.0003 g in 100 g using the HR-150AZ.
If correcting the weight value by +0.0003 g in 50 g, use the correction value of +0.0006 g as the
correction reference value is 100 g.

-) | The same mass | -)
( Correct the internal mass by +0.0003g in <
‘ 100g. Calibrate with the corrected intemal Corrected mass
100.0000g mass. 100. 00039 ~ value

1 Perform calibration using the internal mass (one-touch calibration).
Place the external weight on the weighing pan to obtain the correction
value.

2 With the factory setting, the balance cannot correct the internal mass
value. Refer to "9. Function Switch and Initialization" and set the internal

mass value correction switch to /. Pressandhold
. (for2 seconds) SAMPLE
3 In the weighing mode, press and hold the key to
display [ bASFac |
4 Pressthe | SAMPLE | key several times until is displayed. Press several o
If | £5 i || is not displayed, perform step 2. times

5 Pressthe key.
Correct the internal mass value using the following keys:

° nr
L

iy
LI LIL

I
LLILI g

key --- To increase the value by one. The balance displays
key------- To decrease the value by one. -0.0150 g after +0.0150 g.

key ..o To store the correction value and
display the next menu item of the
function table.

Key «eeevene To cancel the operation and retumn to the
weighing mode.

Press the key to retum to the weighing mode.

Press the key to perform calibration using the internal mass.

Confirm that the internal mass value has been corrected properly by
placing the external weight on the weighing pan.

If the internal mass value has not been corrected properly, repeat the °
procedure to adjust the correction value. :
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8-5. Correcting the Internal Mass Value 2 (Only for the HR-AZ Series)

o The HR-AZ series balance can correct the internal mass value using an external weight.
Method 2: Calibrate the balance using the external weight. The balance performs automatic
calibration using the internal mass, corrects the internal mass value and stores it in the
balance. The corrected mass value is maintained in non-volatile memory even if the AC

adapter is removed.
o The usable calibration weights and the adjustable range are as follows:

Model Correction Reference Value Adjustable Range
HR-100AZ 100 g, 50 g
HR-150AZ | 150g,100g,50g
HR-250AZ | 250g,200g, 100g,50g 0015091 +0.0150 g
HR-251AZ | 250g,200g, 100,509,209

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

Operation

1 With the factory setting, the balance can not correct the internal mass
value. Refer to "9. Function Switch and Initialization" and set the
internal mass value correction switch to /.

In the weighing mode, press and hold the key to
display [ BA5Fac |

Press the key several times until is
displayed. If | L5 is not displayed, perform step 1.

Press the key to display

Refer to "8-6. Calibration Using an External Weight", to
perform the calibration.

AL O

After calibration, remove the weight.
The balance displays [FEAdY |. Press the key.

CHL, is displayed and the balance corrects the internal

mass value automatically

BET

After correcting the internal mass value, the balance
displays and performs the calibration
automatically using the corrected internal mass value.

The balance displays and returns to the weighing

mode.

Confirm that the internal mass value has been
corrected properly by placing the external weight
used for the correction procedure on the
weighing pan.

If the internal mass value has not been corrected
properly, repeat the procedure to adjust the
correction value.

Calibration usingan |
extemal weight \

Place the weight

Press and hold
(for 2 seconds)

Remove the weight %

Adjusting the intemal mass value

Calibrating with intemal mass
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8-6. Calibration Using an External Weight

This function calibrates the balance using an external weight.

Operation
1 Connect the AC adapter and warm up the balance for at o nnn

least one hour with nothing on the pan. Ny
2 Press and hold the key until is displayed, Press and hold

and then release the key. IToauk ‘@

3 The balance displays . ) Release

o If you want to change the calibration weight (a list of usable Rele1a/jde S
weights is shown on page 29), press the key and sae /7| AL 0
go to step 4. Gngoag.

o If you use the calibration weight value stored in the HEEEHY o
balance, go to step 5. 0. ) Selecta

4 Specify the calibration weight value as follows:
key ---- To switch the display condition to: "All of the

segments blinking" (target weight selection
mode) or "The last three digits blinking" (value sns
adjustment mode). ‘ Ty ,'_',','_';,'_’,':_',','_','Ig
key - To increase the value. ™ o=
Key---e-- To decrease the value. RE-ZERQ
To select the calibration weight or adjust ‘ wmran 1y ‘
the value. ULt Ik, e
Key --eem- To store the new weight value. Even if the
AC adapter is removed, the data is
maintained in non-volatile memory.
KEY -vreneen- To cancel the operation and return e.g. Calibration mass
to[LAL O | 100.012g -
5 Confirm that there is nothing on the pan and press the PRNT

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

T
6 Place the displayed calibration weight on the pan and press z
the key. The balance measures the calibration Place calibration \ 7
weight. Do not allow vibration or drafts to affect the balance. weight o
The balance displays | £nd |. Remove the weight from the pan. i
|
8 When the GLP output is set, the balance displays and ‘ oo ‘
outputs "Calibration Report". Remove
9 The balance will automatically return to the weighing mode. %
10 Place the calibration weight on the pan and confirm that the M E— =
value displayed is within 12 digits of the specified value. If it is bLr ‘
not within the range, check the ambient conditions such as GLP output ‘ Lol ‘
drafts and vibration, also check the weighing pan. Then, repeat -
steps 210 9. ° OOO0D o ‘
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8-7. Calibration Test Using an External Weight

This function tests the balance weighing accuracy using an external weight and outputs the result.
This is available only when the "GLP output ( inFo)" parameter is set to " /" or "". (Calibration test
does not perform calibration.)

° Iniaininln
]

L
Operation Press and hold @

1 Connect the AC adapter and warm up the balance for at R ‘ ®‘ o ] ‘
least one hour with nothing on the pan. et il
2 Press and hold the key until is displayed, Release /|| Reledse
and then release the key. 110d ‘ rr o ‘
SAMPLE
3 The balance displays . IO
o If you want to change the target weight (a list of usable E’:’J‘UUU i ('-/'\g ‘
weights is shown o n page 29), press the key and Lo ) Selecta
go to step 4. REZERO” weight
o Ifyou use the target weight value stored in the balance, ;,'_',','_‘,l,'_',' ,'_‘,' ,'_',';_',' .
go to step 5.
4  Specify the target weight value as follows: SAMPT —
key ---- To switch the display condition to: "All of the ‘oon .'_'H_','.'_',‘Ig
segments blinking" (target weight selection
mode) or "The last three digits blinking" (value RE-ZERO
adjustment mode). nnong .
key --- To increase the value. —
key--wemes To decrease the value.
To select the target weight or adjust the value. ==
key-------- To store the new weight value. Even if the e.g. Calibration mass
AC adapter is removed, the data is 100.012g @
maintained in non-volatile memory.

KEY -venvene To cancel the operation and returnto | £ [ |.

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.

6 Place the displayed target weight on the pan and press
the key. The balance measures the target

. _ weight

weight and displays the measured value. Do not allow

vibration or drafts to affect the balance.
7 The balance displays [ £nd |

Remove the weight from the pan.
8 When the GLP output is set, the balance displays [ 6.7 | and

outputs "Calibration Test Report".
9 The balance will automatically return to the weighing mode.

GLP output'| L7 |
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9. Function Switch and Initialization

9-1. Permit or Inhibit

The balance stores parameters that must not be changed unintentionally. There are two switches for
the purpose of protecting these parameters. You can select either the "permit" or "inhibit" switch. The
“inhibit" switch protects parameters against unintentional operations.

Changing the function switch, can be restricted by the password function. When using balance
software version 1.860 or later, the function switch and password function can be used to restrict
calibration (sensitivity adjustment) functions.

The function switch types are as follows:

HR-AZ series HR-A series
Function Table o Function Table
Calibration Using the Internal Mass o Calibration Using an External
Calibration Using an External Weight |Weight
Internal Mass Value Correction

Function switch

o o o o

Operation

1
2

3
4

Press the key to turn off the display.
While pressing and holding the key and the key, press the key.
The balance displays | P5 |.
Press the key. Then the balance displays the function switches.
Set the switches using the following keys.
key ---- To select the switch to change the parameter. The selected switch blinks.
key --- To change the parameter of the switch selected.
U:To inhibit changes.  :To permit changes
key ..o To store the new parameter and return to the weighing mode.

IENE— To cancel the operation ( is displayed.)
To return to the weighing mode, press the key once again.
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Switches (HR-AZ Series)

p,l’li’l [
1 uu

0 1' (The display shown left indicates the factory settings)

—

Function Table

Il Toinhibit changes on the function table

i To permit changes on the function table

— Calibration Using the Internal Mass (One-Touch Calibration)
Ll Software versions 1.43 to 1.85: To inhibit calibration using the intemal mass
Software versions 1.860 and later:
PASS [ Toinhibit calibration using the internal mass
PASS |2 Toinhibit calibration using the internal mass when a user
(USER) or a guest (LUESE) is logged in.*1
i To permit calibration using the internal mass
Callbratlon Using an External Weight
[l Software versions 1.43 to 1.85: Toinhibit calibration using an extemal weight
Software versions 1.860 and later:
PASS 0 Toinhibit calibration using an external weight
PASS |,2 Toinhibit calibration using an external weight when a user
(USER) or a guest (LUESE) is logged in.*1
i To permit calibration using an external weight
Not Used
Internal Mass Value Correction

L Toinhibit correction

i To permit correction

*1 The operation is permitted when
logged in as an administrator (HdMi\)

Switches (HR-A Series)

A-00

T f (The display shown left indicates the factory settings)

|— Function Table

I/ Toinhibit changes on the function table

|

I To permit changes on the function table
— Not Used

S Callbratlon Using An External Weight

[l Software versions 1.43 to 1.85: Toinhibit calibration using an extemal weight
Software versions 1.860 and later:
PASS [ Toinhibit calibration using an external weight
PASS |2 Toinhibit calibration using an external weight when a user
(USER) or a guest (LUESE) is logged in.*1
i To permit calibration using an external weight
Not Used

Not Used
*1 The operation is permitted when

logged in as an administrator (AdMN)
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9-2. Initializing the Balance

This function retumns the following parameters to factory settings.

o Calibration data
o Function table
o The sample unit mass value (counting mode), 100% reference mass value (percent mode)
o External calibration weight
o Function switch settings
o Statistical data
o Internal mass value (Only for the HR-AZ series)
Note
o Be sure to calibrate the balance after initialization.
Operation
1 Press the key to turn off the display. (Jé 1/109 @
While pressing and holding the key and the key, PRNT CAMPLE /" \ ONOFE
press the key. The balance displays [ 75 |. Pressandhold  Press
P5
T
2 Pressthe key to display . @,}3&
Lir
3 Pressthe key. /g\
To cancel this operation, press the key. \_PRINT
‘ELF no ‘
4 Pressthe key. @; )
ftr fo |
5 Pressthe key to initialize the balance. o
The balance will automatically return to the weighing mode. PRINT
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10. Function Table

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

10-1.  Structure and Sequence of the Function Table

The function table menu consists of two layers. The first layer is the "Class" and the second layer is the
"ltem". Each item stores a parameter.

Example
This example sets "Auto print mode A (Pt /)" for "Data output mode (P-t)" and "10 digits (AF-& )"
for "Auto print difference (FF-5)".

Start, From weighing mode
i% Press and hold

1M0d )

(sawee /- (for 2 seconds) — , " "
Class| - ‘ Press one time ltem : "Data output mode
L an -"'{':'-' kPR%V Press onetime ||~ Parameter : "Auto print mode A"
Z \A/Ji - Y
@25 Press several times ° ,’i,— r HEHﬂ@;} *FrE A-R
= ‘ K":::j:::::’////////////// " . . "
> L ‘ . . ltemn : "Auto print difference
e l %\Press two times P WA it
ltem /i ) Parameter : "10 digits
@W Press two tir@s f
— 5F ‘< N }Dﬂdﬂ@'ﬁy °HH -k 0
s % P © ) Press one time
(& ) Press (rin)
End, To weighing mode ‘ End

10-2. Displays and Keys

Display/Key Description

The symbol O indicates that the parameter displayed is in effect.

1H0d When pressed and held in the weighing mode, enters the function table mode.
SAMPLE Selects the class or item in the function table mode.

20«

REZERO Changes the parameter.

When a class is displayed, moves to an item in the class.

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 returns to the weighing
mode.

PRINT

S0

39



10-3. Details of the Function Table

Class Item and Parameter Description
_ {l |Fast response, sensitive value [ FAST |
Lond . I, P With "Hol d ", sets the
Condition _', — |averaging time.
¢ Slow response, stable value
T U |Stable range is 1 digit | The stabilization indicator iluminates when
P v the display fluctuation is within the range.
Stability band width ¢ |Stable range is +3 digits With "fioL d ", sets the stabilization range.
Hol d = [l |OFF Holds the display when stable in animal
Hold function / |ON mode. With "Hald 1", turns on.
i |OFF
bre * { Normal . : :
Zero tracking 2 |Strong Keeps zero display by tracking zero drift.
CC__
bASFnc 3 Very strong
Environment Pd [/ |Approx. 5 times/second
Display Jra " u : . .
Display refresh rate |/ | Approx, 10 imes/second Period to refresh the display
Prk = [ |Point (.) . :
Decimal point /" |Comma () Decimal point format
P-on = [ |OFF Turns on the weighing mode display when
Auto display-ON ! |ON the AC adapter is connected.
PoFF = [ |OFF Turns off the display after 10 minutes of
Auto display-OFF ! |ON (10 minutes) inactivity.
b = [ Displays Select whether or not to display the
Display at start ! |Does not display minimum weighing value at weighing start.
LEEP /' |Does not sound Select whether or not to sound the beep
Beep = | |Sounds when operating on keys.
Refer to "10-9. Clock and ;
L Add* : Confirms and sets the time and date. The
Calendar Function (Only for | ;
Cloc the HR-AZ Series)". time and date are added to output data.
= [ |No comparison
o i |Comparison, excluding "near zero" when stable value or overloaded
L - : H . n "
Comp mode :_1 Companson, mcIudmg near zero" when stable value or overloaded
7 |Continuous comparison, excluding "near zero"
o 4 |Continuous comparison, including "near zero"
LP Foe  Ep - 0 OFF
Comparator V£ - =
P LO buzzer / JON
HEF- = [ |OFF
OK buzzer ! ION
HEF™ = [ |OFF
HI buzzer i 'ON
TP H
Upper limit " o
oo Refer to "10-10. Comparator Function".
Li Lo
Lower limit

= : Factory setting Digit is a unit of minimum weighing value
# . Only for the HR-AZ series
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Class

I
dout

Data output

Item and Parameter Description
. Accepts the key only
U |Key mode when the display is stable.
1 Auto print mode A Outputs data when the display
(Reference = zero) is stable and conditions of
- | Auto print mode B AP-P . AF-b and the reference
| (Reference = last stable value) |value are met.
oL . Outputs data at the specified display refresh
iy 3 |Stream mode rate. e.g.: Used when connected to the
Data output mode AD-8920A remote display.
u |Key mode B Accepts the key regardless of the
" | (Immediately) display condition.
Kev mode C Accepts the key immediately when
5 (W}/] en stable) the display is stable, or waits for the display
to be stable when not.
& |Interval output mode Uses interval output mode.
ap_p = [ |Plus only Displayed value>Reference
xut(') orint polarity ! |Minus only Displayed value<Reference
2 |Both Regardless of displayed value
AP-b 0 10dits Difference between reference
Auto print = | 100 digits ! .
: - value and displayed value
difference 711000 digits by
[l |Every display refresh
* | |2seconds
c |5 seconds
L 7 |10 seconds Interval time for the interval output
- , 4 30 seconds mode
Interval time £ 1 minute (With Prt 3)
5 |2 minutes
1 |5 minutes
g 110 minutes
» [i |No output
S-td i | Time only
Time/Date output 3 | Date only
4 | Time and date
5-d = § |Nooutput Selects whether or not the ID
ID number output i |Output number is output.
PLSE = [l |No pause .
Data output pause I Pause (1.6 seconds) Selects the data output interval.
Ak -F = [ |Not used Selects whether or not automatic
Auto feed I |Used feed is performed.
* 0 Nooutput Selects th tput f t for th
] . elects the output format for the
inFa ! |AD-8121 format GLP/GMP compliant report.
GLP output c_|General (balance clock data) 1. can be set with balance
7 |General (external device software version 1.860 or later
- | clock data) *1
Ar-d = [ |Notused Adjusts zero automatically after
Zero after output I |Used data is output

*

: Factory setting Digit is a unit of minimum weighing value

. Only forthe HR-AZ series
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Class Item and Parameter Description
{1 | 600 bps
i 11200 bps
LPg » ¢ 2400 bps
Baud rate 3 14800 bps
4 19600 bps
5 119200 bps
= {] |7 bits, even
btPr |7 bits, odd
Data bit, parity bit || S, O
c |8 bits, none
CF CrlF » [ |ICRLF CR: ASCII code 0Dh
Serial Terminator i ICR LF: ASCII code OAh
interface = [ |A&D standard format
i |DP format
EYPE ¢ |KF format Refer to "10-6. Description of the
Data format 7 IMT format Item "Data Format™.
4 NU format
5 |CSV format
E-UP £ |No limit Selects the wait time to receive a
Timeout « ! |1second command.
- r
Erld =  |No output _
K. Error code I Output AK:ASCII code 06h
Ld n ,’__,' Water temperature Ava”able Only.When the
45 Far Liquid density input 1 1o _ density mode is selected
Density Iqui ty inp ! |Liquid density and stored in the unit
function d5 = {J |Density measurement of a solid ;ﬂ?gru%n“%o%énsity
Selection of a ' :
sample i |Density measurement of a liquid g/lge\\/sitl;ggment (Specific
Lt . . Available only when programmable-
Programmable-unit (Multi-unit) Sets an arbitrary coefficient. unit mode is selected.
LL’J‘;]i’tE Refer to "5. Weighing Units".
_
IS number Refer to "11. ID Number and GLP Report"
= : Factory setting Digit is a unit of minimum weighing value
# . Only for the HR-AZ series
Caution

o The balance may not transmit the data completely at the specified refresh rate, depending on the

baud rate.
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Class Item and Parameter Description
fafaln » I |Normal weighing mode
Application i |Capacity indicator
function ¢ | Statistical calculation mode
= {  |Number of data, sum
AP Frc i Number of data, sum, maximum, minimum, average, range
Application | 5EAF " |(maximum-minimum)
Statistical function 5 |Number of data, sum, maximum, minimum, average, range
mode output - |(maximum-minimum), standard deviation, coefficient of variation
items Number of data, sum, maximum, minimum, average, range
3 |(maximum-minimum), standard deviation, coefficient of variation,
relative error
= I |Noused
LocFnc PASS  |Used (limited weighing
Password  Password : operation) Refer to "15. Password Function”.
function function *2 2 Used (basic weighing is
- possible)
AdnIN |Password input by the administrator
Loc o usepn 1 |Password input by User 1
Password to to
UstR 16 |Password input by User 10 *3
T I . ,
Internal mass value correction: Method 1 |Referto o Displayed only when the function
rc T 8. Calibration (Sensitivity switch (intemal mass value
Lok , Adjustment/Sensitivity Check)". |correction switch) is setto |
Internal mass value correction: Method 2

= : Factory setting Digit is a unit of minimum weighing value
# . Only for the HR-AZ series

*2: With the software versions 1.70 to 1.85, only No used (£ )/ Used ( ! ) can be selected.
If the software version is 1.860 or later, No used ([ )/ Used ( / )/ Used (2 ) can be selected.

*3:  Available with the software version 1.860 or later.
With the software versions 1.70 to 1.85, one password (equivalent to the administrator password)
can be registered.
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10-4. Description of the Class "Environment, Display”
Condition ({ond)
Lond 0 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 weighing is required.
After setting, the balance displays [ FAST |.
ond c 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 |.

,--
(W]

Note
o 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 the data.
The parameter influences the "Auto print mode".

Sk-b 0 This parameter is for sensitive response of the stabilization indicator. Used for exact 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

o With "Hold function (Hol d)" set to "ON ( /)", this item is used to set the stabilization range.
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Hold Function (Hol d ) (Animal Weighing Mode)
This function is used to weigh a moving object such as an animal. WWhen the weight data is 0.0200 g or
greater and the display fluctuation is within the stabilization range for a fixed period of averaging time,
the processing indicator illuminates and the balance displays the average weight of the animal. When
the animal is removed from the weighing pan, the display returns to zero automatically.
This function is available only when the hold function parameter is set to " /" (the animal mode
indicator illuminates) and any weighing unit other than the counting mode is selected.
The stabilization range and averaging time are set in "Condition (L ond)" and "Stability band width
(5E-b)".

Weighing Range Averaging Time Stabilization Range
Lond [ |2seconds Faster Sk-b 0 |Lesser  6.25%

0.0200 g or greater Lond | |4 seconds ‘ Sk-b ‘ 12.5%
{ond ¢ |8seconds Moreaccurate | |5t-b ¢ |Greater 16.7%

Zero Tracking (Erc)
This function tracks zero point drift caused by changes in the environment and stabilizes the zero point.
When the weight data is only a few digits, turn the function off for accurate weighing.
Note
o Digit indicates a unit of minimum weighing value.
0 The tracking function is not used. Used for weighing a very light sample.
The tracking function is used. Normal zero tracking.
The tracking function is used. Strong zero tracking.
The tracking function is used. Very strong zero tracking.

[t
L}

-

[l i
i
(] (]

Lo

[t
-
1

Display Refresh Rate ( 5Pd )
Period to refresh the display. This parameter influences "Stream mode" along with "Baud rate" and
"Data output pause”.

Note

o This item is selected automatically when the response rate is changed.

Decimal Point ( Pnt )
The decimal point format can be selected.

Auto Display-On (P-on)
When the AC adapter is connected, the display is automatically turned on in the weighing mode,
without the key operation. Used when the balance is built into an automated system. One
hour warm up is necessary for accurate weighing.

Auto Display-Off ( PoFF )
This function automatically turns off the balance display, if the weighing value is 0.5 g or less and the
balance is in the no key operation or no command has been received for approx. 10 minutes.
(The balance has the same power requirement in the weighing state as in the off state {standby
mode}.)
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10-5. Description of the ltem "Data Output Mode"

The parameter setting of the "Data output mode ( Pt )" applies to the performance when the data is
transmitted using the RS-232C serial interface.

Key Mode

When the key is pressed with the stabilization indictor tured on, the balance outputs the
weight data and the display blinks one time.

Required setting

douk Prt I Keymode

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 the weight data.
When the key is pressed with the stabilization indictor tured on, the balance outputs the
data and the display blinks one time.

Mode A:
Example

Required setting

Mode B:
Example
Required setting

Stream Mode

"For outputting the weight value each time a sample is added (or removed), with

" n

"Air -d" setto " I" (to adjust zero after the data is output)."

daut Prt | Auto print mode A (reference = zero)
dout AP-F Auto print polarity

dout AP-& Auto print difference

daut Ar-d 1 Adjusts zero automatically.

"For outputting the weight value while a sample is added."

dout Prt ¢ Auto print mode B (reference = last stable value)
dout AP-P Auto print polarity
dout AP-& Auto print difference

The balance outputs the weight data at the specified display refresh rate, regardless of the display
condition. The display does not blink in this mode.

Example "For monitoring data on the AD-8920A remote display
Required setting  dout Prt 3 Stream mode
bH5FAc 5Pd Display refresh rate
5F 5P5 Baud rate
Caution
o The balance may not transmit the data completely at the specified display refresh rate and baud rate.
Set the baud rate higher.
Key Mode B

When the key is pressed, whether the stabilization indicator is displayed or not, the balance
outputs the weighing data immediately. The display does not blink in this mode.

Required setting

0_ 1 Ll

dout Prt 4 Key mode B
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Key Mode C
When the key is pressed with the stabilization indictor turned on, the balance outputs the
weight data. WWhen the stabilization indicator is not on, the balance waits for the indicator to turn on and
outputs the data. The balance blinks one time in this mode.

Required setting ~ dout Prt 5§ Key mode C

Interval Output Mode
Whether the stabilization indicator is displayed or not, the balance outputs the weighing value
periodically and the displayed weighing value blinks one time to notify that it had been output (or
stored).
When the key is pressed, the balance starts to output the weight data at a preset interval
time. When the key is pressed again, the balance stops outputting the weight data.

Example "For outputting the weight data periodically."
Required setting ~ dout Prt G Interval output mode
dout ink Interval time
Caution

o The balance may not transmit the data completely at the specified interval times and baud rate. Set
the baud rate higher.

10-6. Description of the ltem "Data Format"

A&D Standard Format S EYPE D
This format is used when the peripheral equipment can receive the A&D format. With the AD-8127
printer, use the external key printing mode, manual printing mode, auto printing mode or interval
printing mode. With the AD-8121B printer, use MODE 1 or MODE 2.

o This format consists of fifteen characters excluding the terminator.

o Aheader 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
used.

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

o Outputexample: [s[T], [+ Jo[1]2].o]o]7][8]_][_]g[CRILF]

Header Data Unit  Terminator

Stable header (Counting mode)

)

S | T | Stable header

U | S Unstable header

O | L | Overload header

o Printexample:  [w[ T[] [ [+[1]2].[ofo]7]8]_[_]g]CRLF]
Header Data Unit Terminator

|

gﬂ Header for modes other than the counting mode
Q | T | Header for the counting mode
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DP (Dump Print) Format SF tYPE

This format is suitable for the peripheral equipment that prints the received data as it is.
With the AD-8127 printer, use the dump printing mode. With the AD-8121B printer, use MODE 3.

o This format consists of sixteen characters excluding the terminator.
o Aheader of two characters indicates the balance condition. No overload header is used.
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 The unit, consisting of three characters, follows the data.
Wil ]+l ]2] . Jolo]7]8] ] [g|CRLF
Header Data Unit Terminator

W | T| Stable header Stable header (Counting mode)
U | S| Unstable header

KF Format S EYPEC
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.
+lolol1f2] Jojof7]8] [g| | [CRILF

Data Unit Terminator
19| . Stable value

[

[E R

[

Unstable value

MT Format SF tYPE 3
This format is used when the peripheral equipment of other manufacturer is connected. Please note
that the connection is not guaranteed.
A header of two characters indicates the balance condition.
The polarity sign is used only for negative data.
The weight data uses spaces in place of the leading zeros.
The character length of this format changes dependent upon the unit
slofofolof1i2]. [olo][7/8] [g [CRLF
Heafer Data Unit Terminator

o o o o

S || Stable header
S | D| Unstable header
S | I | Overload header
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NU (Numerical) Format
S EYPE Y

This format outputs only numerical data.
o This format consists of nine characters excluding the terminator.
o The polarity sign is placed before the data with the leading zeros. If the data is zero, the plus sign is

used.

+lof1]2].]0]0]7[8|CRLF
Data Terminator

CSV Format SWF tYPE S

o Separates the data of A&D standard format and the unit by a comma (,).
o Outputs the unit even when the data is overloaded.
ST,+012.0078, . . g<CR><LF>
%V.—/
Weight data
siT[. [+/ol1]2].[ojo[7]8], | [ ] gCRLF
olt].[+/olololololofolE[+]1][9].[ ] [g]CRLF

Date out 5-td 2or3d

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

l2fr]sl1]/]2]o[1]0]CRL

Time out 5-td lor3d

o The time is output in a 24-hour format.
112/ :]3]4]:[5]6/[CRLF]
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10-7. Data Format Examples

Stable A&D |s|T|,|+|0|0|1]|./8/1]2|7| . _|9g|CRLF
DP W|T ||| +[1]. 18127 ] g|CRLF
o
"-3"3-"3‘ KF [+ [ 1], [8[1]2]7 g | |cRLr
NU |[+]|0|/0]1 8/ 1|2|7|CRLF
Unstable A&D|U|S|, |-|0[1|8|.[3]7|6|9| _.|_.|g|CRLF
_ CrL
_ina1ca DP |U|S| || 118/.13/7/6/9|.|_.|g|CRLF
48j!5_|8 KF 'ggg183.69MMMMCRLF
NU [-[0/0][1]/8]|3 6|9 |CRLF
Overload A&D o|L|,|+]9]/9/9]/9|9/9|9|E |+ 1]|9|CRLF
Positive error DP || ||l el ol o R L
- ; MT S|+CRL|:
NU [ +|9]/9]9/9 9/9]9]|9]|CRLE]
Overload A&D o|L|,|-/9/9/9/9/9/9/9 E|+ 1 9 CRLF
Negative error DP | | ||l -lEl ] oo |CRLF
-£ 3 MT | S| I |- |CRLE
NU | -]9][9]9]9][9]9]9]9/CRLF|

[

(2]
m 3

Space, ASCII 20h
Carriage Return, ASCIlI ODh
Line Feed, ASCII OAh
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Units

A&D D.P KF MT

g 9 lofe]  [olole)  [Llglold]  [e]g]

mg mg [mlg]  [o[mlg]  [oImlgl]  [o[m[g]
Counting mode PLS [plc] [olplc]  [olplels]  [o[pP[c]s]
Percent mode % R 7 O O 7 RO 7 P s PO 74
Ounce (Avoir) oz lo]z]  [_lolz] [o[ofz[l]  [_[o]Z]
Troy Ounce ot lolz[t] [olzlt] [ulolz[t] [_|o]z]t]
Metric Carat ct Clelt]  [Clelt] [Cleltla]l  [olelt]
Momme mam [m[o[m]  [m[o][m|] [_[m|o[m]  [_[m[o]
Pennyweight dnt [dw[t]  [dlw[t] [=[d[w[t] [_[d]w][t]
Grain G [=[GIN]  [LIGIN]  [olglr][o]  [Z[GIN]
Tael (Gt general kL LIt L] [STs) Sl
Tael (HK, jewelry) kL ] t]1] ] t]1] [ t]1]h] ] t]1]
Tael (Taiwan) kL L] fel L[] (S]]
Tael (China) Bl [l t]1] [ t] 1] ([ t]i]c] 1]
Tola (India) kol ot alalt] eltleln]  [oft]
Messghal MED mlels] m|els] M s[_] [_][m]
Mult MLT MILTT]  [MIL[T] oM7) [SIMIL]T]

. Space, ASCII 20h

Note
o When "Pound Ounce" is selected, the data is output with the unit of ounce (0z).

10-8. Description of the ltem "Application Function”
Capacity Indicator ( APF 1)

In the weighing mode, the indicator displays the weight data relative to the weighing capacity in
percentage. (Zero = [%, maximum capacity = [i{i%)

Statistical Calculation Mode ( AFF 2)
The mode statistically calculates the weight data, and displays or outputs the results. For details, refer
to "6-5 Statistical Calculation Mode".
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10-9.

Operation

1 Press and hold the key until
table is displayed.

" n

2 Pressthe key several times to display

3 Pressthe key. The balance enters the mode to confirm

or set the time and date.

Confirming the Date
4 The current date is displayed with all the digits blinking.

o When the date is correct and the operation is to be finished,

press the key and go to step 8.
o When the date is correct and the time is to be confirmed,

press the key and go to step 6.

o When the date is not correct and is to be changed, press

the key and go to step 5.

Note

o The year is expressed using a two-digit format. For example,

the year 2010 is expressed as "10".

Setting the Date (with Part of the Digits Blinking)
5 Set the date using the following keys.

key

key

key
key

key

To select the digits to change the value. The
selected digits blink.

To increase the value by one.
To decrease the value by one.

To store the new setting, display
and go to step 6.

To cancel the new setting and go to step 6.

Confirming the Time
6 The current time is displayed with all the digits blinking.

o When the time is correct and the date does not need to be

confirmed, press the key and go to step 8.

o When the time is correct and the date is to be confirmed,
press the key and go back to step 4.

o When the time is not correct and is to be changed, press

the key and go to step 7.
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of the function

setting mode

SAMPLE
T
To the time

Clock and Calendar Function (Only for the HR-AZ Series)
The HR-AZ series balance is equipped with a clock and calendar function. When the "GLP output

nwn nJn

(inFo)" parameteris setto " " or "" and the "Time/Date output (5-td)" parameteris setto " /", "?" or
"7", the time and date are added to the output data. Set or confirm the time and date as follows:

Tothe time
setting mode



Setting the Time (with Part of the Digits Blinking) Tothe date |

7 Set the time in a 24-hour format using the following keys. setting mode ‘ VG T
; Ic-3 o

key  To select the digits to change the value.
The selected digits blink.

key Toincrease the value by one.
key To decrease the value by one.

key To store the new setting, display
and go to step 8.

key To cancel the new setting and go to step 8

Quitting the Operation

8 The balance displays the next menu of the function table. Press
the key to exit the clock and calendar function and return
to the weighing mode.

Note

o Do not enter invalid values such as a non-existing date
when setting the time and date.
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10-10. Comparator Function

The results of the comparison are indicated by on the display.
Operating conditions: No comparison

O

o Comparison when the weight data is stable, excluding "near zero"
o Comparison when the weight data is stable, including "near zero"
o Continuous comparison, excluding "near zero"
o Continuous comparison, including "near zero"
To compare, use: o Upper limit value and lower limit value
Input method: o Digital input
Note

o "Near zero" means that the weight value is within +10 digits of the minimum weighing value. For
example, using an HR-250AZ in gram mode, the range of £0.0010 g is "near zero".
For the description of "Comparator ((P Fnc)", refer to "10-3 Details of the Function Table".

Setting Example

(Continuous comparison, excluding "near zero", upper limit and lower limit values, digital input)
Selecting a comparator mode

Press and hold the key until of the function table is displayed.

Press the key several times to display [ [P Fnr |
Press the key.

Press the key several times to display
Press the key to store the selected mode.

a b WO DN -

Entering the Upper Limit Value
6 With displayed, press the key. The current setting of the upper limit value is
displayed with all the digits blinking.
o When the current setting is not to be changed, press the | PRINT | or | CAL | key to goto step 7.
o When the current setting is to be changed, press the key. Change the setting using the
following keys.
key  To select the digit to change the value. The selected digit blinks.
key To change the value of the digit selected.
key To switch the polarity.
key To store the new setting and go to step 7.
key To cancel the new setting and go to step 7.

Entering the Lower Limit Value
7 With displayed, press the key. The current setting of the lower limit value is
displayed with all the digits blinking.
o When the current setting is not to be changed, press the | PRINT | or | CAL | key to go to step 8.
o When the current setting is to be changed, press the key. Change the setting using the
following keys.
key  To select the digit to change the value. The selected digit blinks.
key To change the value of the digit selected.
key To switch the polarity.
key To store the new setting and go to step 8.
key To cancel the new setting and go to step 8.

8 Pressthe key to exit the comparator function and return to the weighing mode.
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11.1D Number and GLP Report

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

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

o The output format for GLP/GMP compliant report 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/GMP compliant report includes the balance manufacturer, model, serial number, ID number
and space for signature for weight data, and the weight used and results for calibration or calibration
test data.

The HR-AZ series balance is equipped with the built-in clock and can print the date and time using the
clock function.

With the HR-A series, when the AD-8121B printer is used, the date and time can be printed using the
AD-8121B clock and calendar function. In this case, set the "GLP output ( inFo )" parameterto " /"

o When an AD-8127 printer is connected to the balance and outputs the GLP report, the date and time
can be added to the report using the clock function of the printer. (Available for balance with software
version 1.860 or later)

This is very useful for managing the date and time using the AD-8127 password lock function to
prevent them from being falsified.
To output the GLP/GMP compliant report, set the AD-8127 printer to the dump printing mode.

o The balance can output the following:

"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 and using the interal mass.
"Title block" and "End block" for the weight data.

11-1. Setting the ID Number

1 Press and hold the key until of the function table is displayed.

Press the key several times to display [ id |,

Press the key. Set the ID number using the following keys.
key To select the digit to change the value. The selected digit blinks.
| RE-ZERO | key, | MODE | key To set the character of the digit selected.

Refer to the display character set shown below.

key To store the new ID number and display
key To cancel the new ID number and display

4 Pressthe key to return to the weighing mode.

Display Character Set

0/1/2/3|/4/5/6/7|8/9|-|_|ABIC RIS|ITIUVWXY
MNEEIEERYE

I C |- - (WA o
[ I e I e I o oo

< [MODE key _. Space RE-ZEROJkey ———>

O
= M
T
®
T
[
~
= |
<
Z
O
o

~a| N

==
=1

=1
g

Min v
[N L Ly mwi\ n ]

[
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11-2. GLP Report

To output the GLP/GMP compliant report to an AD-8121B printer, AD-8127 printer or PC, set the "GLP
output ( inFo )" parameter of the function table to " I" (AD-8121 format), or "' (General format using
the balance built-in clock data) or "4" (General format using the external device clock data).

Notes on how to output the GLP/GMP compliant report to an AD-8121B/AD-8127 printer

O

O

Refer to "17. Connection to Peripheral Equipment" for connection to a printer.

With the AD-8121B printer, use MODES3. If MODE1 is used, select temporarily the dump print mode
by pressing the key of the AD-8121B printer.

With the AD-8127 printer, use the dump printing mode. If the extenal key printing mode is used, press
and hold the key of the AD-8127 printer to switch between the external key printing mode and
the dump printing mode.

Set "Data output pause (PL/5E)" of the function to " /"

If the date and time are not correct when the HR-AZ series balance buit-in clock data is output (info |
), set the correct date and time in "Clock (L. Adw)" of the function table. With the HR-A series, set the
correct date and time of the AD-8121B clock and calendar.

"nFo 3"is available for balances with software version 1.860 and later.

56



Calibration Report Using an Internal Mass (Only for the HR-AZ Series)

When the setting is " inFo 1™ When the setting is " inFa 2"
AD-8121 format General data format using balance
internal clock data
<— Manufacturer—— | A_&_D<TERM>
Model MODEL___HR-250AZ<TERM>
<~— Serial number—— | S/N____012345678<TERM>
<~—— IDnumber—— | 1D ABCDEFG<TERM>
Date DATE<TERM>
Time N 2011/12/31<TERM>

<— Calibration type\ TIME<TERM>
<— Remarks — \_ | ___ 12:34:56<TERM>
~\| GALIBRATED (INT.)<TERM>
REMARKS<TERM>

Signature <TERM>
\ <TERM>

SIGNATURE<TERM>

..... <TERM>
<TERM>
e CTERM>
s Space, ASCII 20h <TERM>
<TERM> Terminator,CR, Lg orCRr <TERM>

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

Calibration Test Report Using the Internal Mass (Only for the HR-AZ Series)
(Callibration test does not perform calibration.)

When the settingis " infa ™ When the setting is " infao ™
AD-8121 formet Canarl iy et ing s
<~—— Manufacturer——> | ______._._. ... A—&_D<TERM>
Model MODEL.__HR-250AZ<TERM>
<——Serial number——>| S/N____012345678<TERM>
ID number———| ID__._... ABCDEF G<TERM>
Date DATE<TERM>
Time—— | ______ 2011/12/31<TERM>
< Calibration tes T IME<TERM>
type N 12:23:34<TERM>
<~——Zero point value CAL. TEST (INT. ) <TERM>
<~ Target weight ACTUAL<TERM>
value | L 0.0000__g<TERM>
<——Target weight . +199. 9999 g<TERM>
Remarks \ TARGET<TERM>
| Z_2+200. 0000-...g <TERM>
REMARKS<TERM>
<~ Signature <TERM>
\ <TERM>
STGNATURELTERM>
77777777777 <TERM>
<TERM>
- <TERM>
s Space, ASCII 20h <TERM>
<TERM> Terminator,Cg, L orCR <TERM>

CR Carriage return, ASCII ODh
LF Line feed, ASCII 0Ah
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Calibration Report Using an External Weight

LIS
I .

When the setting is " inFo
AD-8121 format

When the settingis " inFa ™

General data format using balance
internal clock data

<~—— Manufacturer——
Model

<~— Serial number———

<~— ID number——
Date

Time—
<~— Calibration type

<7Calibration%

weight

Remarks \‘

ggggggggggg A_&_D<TERM>
MODEL. ... HR-250A<TERM>
S/N____012345678<TERM>
ABGDEF G<TERM>
DATE<TERM>
<TERM>
TIME<TERM>
<TERM> *
CALIBRATED (EXT. ) <TERM>
CAL. WETGHT<TERM>
——__+200.0000__g<TERM>

*

REMARKS<TERM>
<~—— Signature <TERM>
\\\\ CTERM>
STGNATURE<TERM>
77777777777 <TERM>
. CTERM>
---------------- CTERMY
- Space, ASCII 20h <TERM>
<TERM> Terminator,Cg, Lg orCR <TERM>
CR Carriage return, ASCII 0Dh *  With HR-AZ series, the time and date are
LF Line feed, ASCII 0Ah added to output data

Calibration Test Report Using an External Weight
(Callibration test does not perform calibration.)
When the settingis " infa ™

AD-8121 format

When the setting is " infao ™

General data format using balance
internal clock data

<~—— Manufacturer——
Model
<~—— Serial number——

ggggggggggg A& D<TERM>
MODEL.....HR-250A<TERM>
S/N_...012345678<TERM>

ID number———| ID_______ ABCDEF G<TERM>
Date DATE<TERM>
Time———_ | <TERM> *
<~ Calibration test TIME<TERM>
type <TERM> *
<——Zero point value CAL. TEST (EXT. ) <TERM>
~—— Target weight ACTUAL<LTERM>
value  NU| oo 0.0000__g<TERM>
«~—Target weight e t199.9999. . g<TERM>
Remarks \ TARGET<TERM>
| L2-2+200. 0000 g <TERM>
REMARKS<TERM>
Signature <TERM>
\ <TERM>
STGNATURE<TERM>
77777777777 <TERM>
<TERM>
e <TERM>
. Space, ASCII 20h <TERM>
<TERM>

<TERM> Terminator,Cg, L orCr
CR Carriage return, ASCII ODh
LF Line feed, ASCII 0Ah

%k With HR-AZ series, the time and date are
added to output data.
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Title Block and End Block
When a weight value is recorded as the GLP data, "Title block" and "End block" are inserted at the
beginning and at the end of a group of weight values, in the GLP report.

Note
o To output the report to an AD-8121B compact printer, use MODE 3 of the AD-8121B.

Operation

1 With the weight data displayed, press and hold the key until is displayed.
The "Title block" is output.

2 The weight data is output according to the parameter setting of the data output mode.

3 Pressand hold the key unti is displayed. The "End block" is output.

DP format (EYPE | of the function table) DP format (E4YPE ! of the function table)
When the settingis " infa ™ When the setting is " infao ™

Title block General data format using balance
AD-8121 format / \ internal clock data

~—Manufacturer—— [ | . A_&_D<TERM>

Model MODEL ____HR-250A<TERM>

<~ Serial number— | | S/N____012345678<TERM>

~——ID number —— | | ID_______ ABCDEF G<TERM>
Date DATE<TERM>

o <TERM> *

:Ee | |le———Time .|| START<TERM>

J T IME<TERM>

<TERM> *

WT___+12.3456__g<TERM>

s

Weight data WT . +12. 3481
A

_+uo__g<TERM>

WT__._ +12.3451__g<TERM>

WT___+12.3453__g<TERM>

7 WT___+12.3471__g<TERM>

WT___+12.3464__g<TERM>
Time <TERM>

Remar§ END<TERM>

T IME<TERM>
<TERM> *
«~——Signature REMARKS<TERM>
. <TERM>
<TERM>

iiiiiiiiiii End '°'°°"\ STGNATURE<TERM>
<TERM>
- <TERM>
———————————————— <TERM>

—  Space, ASCII 20h gEgMi
<TERM> Terminator,Cg, L orCr

CR Carriage return, ASCII ODh % With HR-AZ series, the time and date are
LF Line feed, ASCII 0Ah added to output data.




Outputting the Clock Data of the External Device " inFa 3" (with Software Version 1.860 or Later)
When the function table is setto " inFa 7", the clock data of external devices such as a printer or PC
can be used instead of the balance built-in clock data for the GLP/GMP compliant report.

This is useful standardizing the clock data using the clock function of an external device.
Except for date and time, the same formatas " inFo 2 "is used.

Notes

o "wnFo 7" is available for balances with software version 1.860 and later.

o To output the clock data of an external device, the external device such as an AD-8127 printer or
data communication tools software Win CT RsCom must have a function to output the date and
time when <ESC>D or <ESC>T is received.

Calibration report using the intemal mass

Function setting" inFo 3"

General data format using
external device clock data

Manufacturer——
Model

Serial number——

ID number———>
Date————>

Time
Calibration test type——
Remarks—

AD-8127 data

Signature ———
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12.Underhook

The underhook can be used for magnetic materials or density measurement. The built-in underhook is
revealed by removing the plastic cap on the bottom of the balance.
Use the underhook as shown below.

Bottom of the balance

J ! I‘ L
|
1 | i\ N

<& J — Underhook

Copes
Caution
o Do not apply excessive force to the underhook.

When not in use, attach the plastic cap to prevent dust from getting into the balance.
Do not push the underhook upward.
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13.Density Measurement (Specific Gravity)

The balance is equipped with a density mode. It calculates the density of a solid using the mass value
of a sample in air and the mass value in liquid. We recommend the use of the AD-1654 Density
Determination Kit.

Notes

o The density mode (J5) was not selected for use when the balance was shipped from the factory.
To use this mode, change the function table settings to activate the density mode.
Refer to "5-2. Storing Units".

o The minimum display is 0.0001 g while using the density mode.

Formula to Obtain the Density
Density of a Solid
The density of a solid can be obtained by the mass value of each sample in air, liquid and the liquid
density.

A Where p Density of a sample
p= X Po A : Mass value of a sample in air
A—B B : Mass value of a sample in liquid
po : Density of a liquid
Density of a Liquid

By using a float with a known volume, the density of a liquid can be obtained by the mass value of the
float in air and liquid, using the volume of the float.
A—-B Where p : Density of a sample
A : Mass value of the float in air
v B : Mass value of the float in liquid
V :  Volume of the float

p:

(1) Prior to Measurement: Changing the Function Table
Prior to measurement, change the function table as follows:

1 Selecting a density mode.
The density mode is not available in the factory setting. To use the density mode, select and store the
mode (75) in "Unit (Un +£)" of the function table. Refer to "5-2. Storing Units". Then, the density mode
can be selected as one of the weighing units, by pressing the key.

2 Selecting a sample for measurement.
Select whether the measurement sample is a solid or liquid. ("Selection of a measurement sample
(Ld )" of the function table)

3 Selecting a way to set the density of a liquid
When "Density measurement of a solid ({i)" is selected in step 2, select the liquid density input method
from the function table below.

Note
The following function table is displayed only when the unit of is active. The table
of the density mode (d5 Fnc)is displayed after 5 /F.

Class ltem and Parameter Description
Ldin = {| |Water temperature
d5 Frc Liquid density input i |Liquid density
Density function |45 » [ Density measurement of a solid
Selection of a sample i Density measurement of a liquid

*: Factory setting
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(2) Measuring the Density of a Solid (Specific Gravity) (@5 [
Note
If the liquid temperature or the type of liquid is changed during measurement, again input the
value of the liquid density as necessary. The density display is four decimal places. The

minimum display cannot be changed with the key.

O

The density (or specific gravity) is displayed after "Mass measurement in air"

and "Mass measurement in liquid". The procedure of each measurements

is as follows: g:gram. -« :the processing indicator.

Enter the density mode. (g lights. -« blinks.)
Place nothing on both pan and press the key
to display zero.

Place the sample on the pan in air. (g lights. -« blinks.)
If the weight value is output, press the key to
store it after a stable weight value is displayed.

Press the key to decide the weight value in air
and proceed to next step.

Note

O

If negative value or (out of range) is displayed,
the key is inactive.

Move the sample to the pan in liquid. (g lights. = lights.)

If the weight value is output, press the key to store
it after a stable weight value is displayed.

Press the key to decide the weight value in
liquid and proceed to next step.

Note
o If (out of range) is displayed, the key is inactive.

4

5

7

Inputting the density of the liquid
Refer to "Entering the Density of a Liquid" and set the

density of the liquid. Press the key to
proceed to the next step.

If the density value is stored or output, press the

key to store it. (Unit: 5. gturns off. - lights.)
Press the key to measure another sample
and proceed to step 2.

If the liquid temperature or the type of liquid is changed
during measurement, input again the value of the liquid

density as necessary.

Press the key to proceed to other modes.
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From "Prior to
Measurement"

Weighing in air. I
glights. =« blinks. ﬂo oo S
Place sample on
Weighing in air. the pan in air
glights. = blinks. | 78 /4 cr 5.
1730 g
Output "\ gy

110d
SAMPLE

— e

Move sample from they
pan in air to the pan in
liquid
iahi N liaui = d-h_ - )
woighing ok | G760 5
Outqu@

110d
SAMPLE

-

Density setting of liquid.
gtums off. - lights.

i
u]
|

4— e
[
[

L]
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g

Density display.
gtums off. - lights.

= 4-d
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Q
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(3) Entering the Density of a Liquid
Two ways to set the density of a liquid are available in the function table, "Liquid density input (L d 7):
by entering the water temperature or by entering the density directly.

Entering the Water Temperature (Ld in ) TTET—
The water temperature currently set (unit:°C, factory setting : 25.0°C) is G
displayed. Use the following keys to change the value.

(+) key - The key to increase the temperature. (0.0°C is displayed after 99.9°C)

S LC— The key to decrease the temperature. (99.9°C is displayed after 0.0°C)
KEY..ooreverreeaen. The key to select the digit to change the value.
YA The key to store new water temperature and return to the density displaying

mode. Proceed to step 5.

GV The key to cancel the change and return to the density displaying mode.
Proceed to step 5.

The relation between the water temperature and density
°C +0 +1 +2 +3 +4 +5 +6 +7 +8 +9
0 10.99984 | 0.99990 | 0.99994 | 0.99996 | 0.99997 | 0.99996 | 0.99994 | 0.99990 | 0.99985 | 0.99978
10 0.99970 | 0.99961 | 0.99949 | 0.99938 | 0.99924 | 0.99910 | 0.99894 | 0.99877 | 0.99860 | 0.99841
20 10.99820 | 0.99799 | 0.99777 | 0.99754 | 0.99730 | 0.99704 | 0.99678 | 0.99651 | 0.99623 | 0.99594
30 ]0.99565 | 0.99534 | 0.99503 | 0.99470 | 0.99437 | 0.99403 | 0.99368 | 0.99333 | 0.99297 | 0.99259
40 10.99222]0.99183 | 0.99144 | 0.99104 | 0.99063 | 0.99021 | 0.98979 | 0.98936 | 0.98893 | 0.98849
g/lem?®

Entering the Density Directly (Ld in /)
The density currently set (unit : g / cm?3, factory setting : 1.0000g / cm?3) is displayed.
Use the following keys to change the value.

=
-

The range to set the density is 0.0000g / cm? to 1.9999g / cm?. o UL

(+) key - The key to increase the value of the digit selected.

(=) key -eeeen The key to decrease the value of the digit selected.

[ GCIYRTRE The key to select the digit to change the value.

kgy «eeseneeses The key to store the change and retum to the density displaying mode.
Proceed to step 5.

K@y rereereasessneenss The key to cancel the change and retum to the density displaying mode.
Proceed to step 5.
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(4) Measuring the Density of a Liquid (Specific Gravity) (@5 1)

Note

o The density display is four decimal places. The minimum display can not be changed with

the key.

The density (or specific gravity) is displayed after "Mass measurement of a
float in air'" and "Mass measurement a float in liquid". The procedure of each
measurements is as follows: g : gram. - : the processing indicator.

1 Enter the density mode. (g lights. -« blinks.)
Place nothing on the weighing pan and press the

key to display zero.

2 Place the float on the weighing pan. (g lights. -« blinks.)
If the weight value of the float is output, press the
key to store it after a stable weight value is displayed.
Press the key to decide the weight value in air
and proceed to next step.

Note

o If negative value or (out of range) is
displayed, the key is inactive.

3 Pourin the liquid for the density measurement and
submerge the float in the liquid. At this time, confirm that
the float is approx. 10 mm under the liquid surface. Wait
until the display is in the stable state to take a reading.

If the weight value is output, press the key.
Press the key to decide the weight value in
liquid and proceed to next step.

Note

o If (out of range) is displayed, key
is inactive.

4 Inputting the volume of a float

Refer to "Entering the Volume of a Float" and input the
volume of a float. Press the key to proceed to
the next step.

From "Prio to
Measurement"

Weighing in air. S
glights. = blinks. ﬁo Honnr
Place the float on
— the weighing pan.
Weighing in air. I
g lights. =« blinks. fTaucn LIa

owd e
=

Submerge the float
in the liquid
Weighing in liquid. 3 4B
g lights. =« lights. o [n
Output™

Volume inputting.
gtumsoff. - lights.

Density display.
gtums off. - lights.

5 Ifthe density value is output, press the key to store it.

(Unit: 35. gtumns off. - lights.)
Press the key to measure another sample and
proceed to step 2.

6 Pressthe the key to proceed to other modes.
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(5) Entering the Volume of a Float
The balance displays the set float volume (factory setting: 10.00cm?). Change the setting value by

using the following keys if necessary.
Available adjustment range is 0.01 to 99.99 cm3, and unit is 0.01 cm?.

(+) key - The key to increase the value of the digit selected.

(-)key ........... The key to decrease the value of the digit selected.

GV The key to select the digit to change the value.

KEY ..ooveerene The key to store the change and retumn to the density displaying mode.
Proceed to step 5.

KEY ..o, The key to cancel the change and return to the density displaying mode.

Proceed to step 5.

66



14.Programmable-Unit

This is a programmable unit conversion function. It multiplies the weight data in grams by an arbitrary
coefficient set in the function table and displays the result.

The coefficient must be within the range between the minimum and maximum shown below. If the
coefficient set is beyond the range, an error is displayed and the balance returns to the coefficient
setting mode, prompting to enter an appropriate value. A coefficient of 1 was set at the factory.

Model Minimum coefficient | Maximum coefficient
HR-100AZ HR-150AZ HR-250AZ HR-251AZ
HR-100A HR-150A HR-250A HR-251A

0.000001 10000

Operation
1 Press and hold the key until of the function table is displayed.

2 Pressthe key several times to display | .7 |.
3 Pressthe key. The balance enters the mode to confirm or set the coefficient.

Confirming the Coefficient :
4 The current coefficient is displayed with the first digit blinking. ‘ innonnmT
o Whenitis not to be changed, press the key and go to step 6. :

o Whenitis to be changed, press the key and go
to step 5. ‘ FI\“-“-' FICmeT
” “'-”i‘u LIl
_ . | = o
Setting the Coefficient @@ surie
5 Set the coefficient using the following keys. L
Q
key.......... To select a digit to change the value. Confirm
The selected digit blinks. End ‘
key......... To change the value. — :
KEY woveeeene. To change the decimal point position. 0.000001
Each time the switch is pressed, the decimal 00 0%001

point position changes as follows:

[CYA— To store the new setting, display 000'?001 Decimal point
and go to step 6. 0000.001 position using
MODE | k
G- To cancel the new setting and go to step 6. 000(%0 01 cy
Quitting the Operation 000000.1
6 The balance displays | Un it |. Press the key to exit the 0000001

programmable-unit function and return to the weighing mode.

Using the Function
Press the key to select the programmable-unit (no display on the unit section). Perform
weighing as described in "6-1. Basic Operations (g, mg, ct, mom)". After weighing, the balance
displays the result (weight data in grams x coefficient).
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15.Password Function

The password function can be used to restrict balance use or functions. It is useful for preventing the

time and date settings from being falsified and preventing users from changing other function settings.

Password:  Four digits (4 x 4 x 4 x 4 = 256 combinations) using | MODE|, [ SAMPLE], | PRINT | and
keys.

At factory setting, the password function is not used.

The management of the password function is performed in "Password function" of "10-3. Details of

the Function Table".

Note
o The password function varies depending on the balance software version.

15-1. Balance Software Versions 1.70 to 1.85

Two settings are available in "Password Function ({gcFnc)" of the function table.

PASS O |No password function.
PASS | |Entering a password is required before starting weighing.

PASS 0 (Nopassword function)
No password is required.
Anybody can perform weighing, use all the balance functions and make changes to them.

PASS | (Entering a password is required before starting weighing.)
The administrator (AdMN) sets a unique password to restrict balance users.
Only one password by the administrator can be set.
The correct password must be entered for the balance to enter the weighing mode.
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15-2. Balance Software Versions 1.860 and Later

Three settings are available in "Password Function ({gcFnc)" of the function table.

0 |No password function.
PASS | |Entering a password is required before starting weighing.
2 |Logging in by the administrator password is required before making changes.

PARSS 0 (No password function)
No password is required.
Anybody can perform weighing, use all the balance functions and make changes to them.

PASS | (Entering a password is required before starting weighing.)
The administrator (HdM/\) sets a unique password to restrict balance users.
(Pressing the key before weighing will prompt you to enter a password.)
The correct password must be entered for the balance to enter the weighing mode.
Two login levels are avaliable: administrator (HdMN) and user (USER 0I~10).

All functions and settings can be used.
A password can be set for 10 users, individually.

Initialization and changes to the settings are restricted, including the
1] n~in
User (U3ER Bi~10) | gtk setting. (including time).

No password The balance cannot be used.

Administrator (BdMN)

PASS 2 (Logging in by the administrator password is required before making changes.)
Anyobody can perform weighing, but initialization and changes to the settings are restricted, including the
clock setting.

(Even if the key is pressed to start weighing, a password will not be required.)
Two login levels are available: administrator (dMN) and guest (GLUESE).

Administrator (dMN) |All the functions and settings can be used.

Guest (UESE) Initialization and changes to the settings are restricted, including the
* No password clock setting.

When weighing is started by pressing the key while holding down the key in the standby
mode, the balance will prompt you to enter the administrator (HdM,/\) password.

Items Limited by Login Level

Weighing
Login level Entering password Calibration Changes to the settings
before weighing (Sensitivity adjustment) *1
Adzg'cr;'j’t[,‘;tor Available Available
. Required

User
[} ni n H H
(USER Dito D) Available or not available Not available

Guest Available 2

(GUESE)

*1: Response adjustment, repeatability test, function switch and initialization, function settings (clock setting)
*2: Available under ordinary circumstances, but not available to users (JSER [} to |J) and guests ([UESE)
when the administrator (HdMiN) sets the function switch to "inhibit" described in "9-1. Permit Or Inhibit".

69



15-3. Using the Password Function

The password function can be switched among "Not used ({J)", "Used (})", "Used (2)" in "Password
function (L ocFnc )" of "10-3. Details of the Function Table".

1 Press and hold the key in the weighing mode. ° 00000 4
bA5Fnc | is displayed, and then release the key. Trod
Press and hold
2 Pressthe key several times until is ‘ LASE
displayed. ne
=3
severaltimes ~ \SAWPLE
3 Pressthe key to display | PASS]. :
To cancel the operation, press the key. U acEnc

O]
PRINT
>

4 Pressthe key to switch the numbers,

showing " J" or "2". afx] oFF
RE-ZERQ
5 Pressthe key to display | SurE Mo | where "No" =
is selected. P:l-ir‘:SS
6 "YES"and "No" can be switched with the key.
Press the key to display | 5u-£ where =
"YES" is selected. Surf No*
7 Pressthe key to store the new setting. The password Nois c .
function can now be used. selected. | JurE, !"& ’
Switch betweergES/No
8 is displayed. To store or change the password go Y'?S izd ‘ G rE Mol
to step 4 in "15-6. Storing or Changing the Password". selected. :
To not store or change the password, press the key Confirm
to return to the weighing mode. . -
Surt UES
S
Note End
o When the balance software version is 1.70 to 1.85, only =
"Not used (f])" or "Use (/)" is available. Loc no
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15-4. Entering the Password Before Weighing

PACSS | (Entering a password is required before starting weighing)

1 In the standby mode, press the key.

2 After PRSS ¥ | | x--- P™ | isdisplayed

to prompt you to enter a password.

-
. : : USER
3 Enter a four-digit password using the following keys. T
The display will tum off automatically after ten minutes PRGG
of non-operation. =
GV — Toenter M <A

(G To enter

5 — >
RN LG A— Toenter P f TS I
RE-ZERO | key............ To enter : @

GV To go back one character v
|

Enter four characters |

A

77

~J

4 When the password is correct, the balance displays - ‘ .
the login level, tums all the display segments on, and Lt ‘| No operation
then enters the weighing mode. for 10 minutes
The default password set at the factory is Corect Incorect

p ry password password

(press the key four times), for
administrator level. il
When the password is incorrect, the balance displays m : AgM
[FA i ], sounds three times and tums the display off. Logieve

BEAIREL) | FA L

Full segnents O
* 00000 4 |.
Weighing mode Display off

Notes

o When the balance software version is 1.70 to 1.85, the login level is not displayed when
logged in.

o When the balance software version is 1.860 or later, enter the administrator password to log in
at an administrator.
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PASS 2 (Logging in by the administrator password is required before making changes)

Logging in as an administrator (HdMN)

In the standby mode, while holding down the key,
press the key. @

While holding dOV\Q} Press

Enter a four-digit password using the following keys. AdM
The display will turn off automatically after ten minutes of =
non-operation. PRLEGM
GV Toenter M =
(G Toenter § i
GV Toenter P

.

< —‘—Iy I |
RE-ZERO] Key.......... Toenter ] @
KEY oo, To go back one character Sﬁj PRIT /\ REZERO

When the password is correct, the balance displays the

. . Enter fo
login level, turns all the display segments on, and then Oﬁ‘a?;d;;

. . A N
enters the weighing mode. P -
The default password set at the factory is teee No operation
(press the | RE-ZERO | key four times), for Ir|1 for 10 minutes
administrator level. password password
When the password is incorrect, the balance displays
FA L], sounds three times and turns the display off.

v
in o AdM
Login level
S v
*BERRAAY| | FA L
Full segments
- o
° 00000 6|,
Logging in as a guest ([UESE) Weighing mode Display off
In the standby mode, press the | ON:OFF | key.
After , the balance enters the weighing -
mode.
=
in - GUE®
=
° 00000 4
Weighing mode
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15-5. Logging Out

1 Tolog out, press the key to tumn the display off. - nnonn
With the function PASS | set, enter the password again to oottt 9
Weighing mode

change the mode from weighing to standby.

. Display off

15-6. Storing or Changing the Password

The password can be set (changed) in "Password ({.gc ng.)" of the function table.

° 40000 4

Press and hold
1 In the weighing mode, press and hold the key (forfszsszzongs)

until | hASFnc | is displayed, and then release the key. LAGE
rnc
2 Pressthe key several times to display | {oc ng.l-
SAMPLE
Press several times 5
Loc no
3 Pressthe key to display the login level (AdMN). o
PRINT
~ =
4 Pressthe key to display the login level (FdMN AdM
I USER Dl to i) to be changed. 10d
The stabilization indicator[° | appears at a login level SAMPLE
where a password has been stored. (The password can ,'"“I‘_“f‘l'"'l“"“", =~
be changed.) | anee USER®
e
several ~—
times 5
5 To change the password, press the key. HCER ©
For details, refer to "15-7. How to Change the Password". — =
o)

~
Referto "15-7. How to
Notes Change the Password".

o To log out, press the key to turn the display off.

o With the function PASS 2 set, the administrator password is required to log in as an
administrator (AdMIN), No password needs to be stored for [JSER [ to .

o When the balance software version is 1.70 to 1.85, only one password can be stored. While the

balance displays [ {gc ngl, press the key to display the current password.
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15-7. How to Change the Password

Refer to "15-6. Storing or Changing the Password" to display
the login level to be changed.

Press the key to display the current password.
The default password set at the factory is (press
the key four times), for administrator level.

3 Enter a four-digit password using the following keys.
The display will turn off automatically after ten minutes
of non-operation.

GV Toenter M
KEY v, Toenter §
LV Toenter P
KEY..ooeverrerernee. Toenter ;
[ CAL | KEY ..o To go back one character

Refer to "15-8. Deleting the
Password ({/SER 01 to |0)".

The new password is displayed.

SurE Ng's
("No" is selected).
(Press the key to return to the fourth

is displayed with "No" blinking

character enter position.)

Press the key to display | 5. £
with "YES" blinking ("YES" is selected).

HE

No

When "YES" is blinking, press the key to
store the new password.

When setting is complete, the next login level is
displayed.

To set a password for the next level, follow the
procedure starting from Step 2. To finish the operation,
press the key twice to return to the weighing
mode.

Notes
If you have forgotten the password, the balance cannot be used.
Make a record of the password and keep it where you can refer to it if needed.

The same password as the administrator (H4M,/V) password cannot be used for the user

O

O

(LSER Otto i)

74

Refer to "15-6. Storing or
Changing the Password".

>

Adh

™
LN

]
PRINT

<+
Current password

- ~

77
L

L

i
L

e

I
P

< _»
[ T T 1
110d (0] 20«
SAMPLE, PRINT /\ RE-ZERQ,

Back key s
Enter four |
characters
A 4 A 4
—» MCO7 P )
M5F L. No operation
~> for 10 minutes
”SPZ W
>
SurE No*™®
«—>
:
CAL RE-ZERO,
Surf Nos
Confirm
S
Surl oS
<+ A
End .
=~ Display off
USER®
PRINT
2o
° 400




15-8. Deleting the Password ({JSER [} to |1

1 Referto "15-7. How to Change the Password" to select the Referto"5-7. How to

user (YSER 0} to |f]) whose password to be deleted, and to Change the Password".

display the password. iy

o TFCERR (ol MEGPZ P
2 Press and hold the key to display | £LEAR| (blinking).
— Press and hold

3 Pressthe key to display | CLEAR ], it (for 2 seconds)
4 Press the key to switch between "Go" and "No". TLERR

5 While | [LERR | is displayed, press the key to
delete the password. The balance displays and then
displays the login level.

=
(] -
G EIeTER
\

Note 40«

o The administrator password cannot be deleted, but it can &2
be changed. Refer to "15-6. Storing or Changing the > _
Password" and "15-7. How to Change the Password" to CLERR to

change it.

End

@ @

o=
U
i
O

[nis ]

15-9. If the Password Is Lost or Forgotten

If you have forgotten the password, the balance cannot be used.
Contact your local A&D dealer to remove the password.
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16.RS-232C Serial Interface

The balance is a Data Communication Equipment (DCE) device. Connect the balance to a personal
computer (DTE) using a straight through cable.

Transmission system
Transmission form
Transmission rate

: EIARS-232C (D-Sub 9-pin, female connector)
: Asynchronous, bi-directional, half duplex
. Approx. 10 or 5 times/second (same as data refresh rate)

Data format : Baud rate 600, 1200, 2400, 4800, 9600, 19200 bps
Data bits 7 or 8 bits
Parity Even, Odd (Data bits 7 bits)
None (Data bits 8 bits)
Stop bit 1 bit
Code . ASCII RS-232C
—‘ [SB VISB L -------- 1 -5Vto-15V
01112 3’ 415/ 6 - e 0 +5Vto +15V
L Data bits L Stop bit
Start bit Parity bit
D-Sub 9-Pin Assignments
Pin No. | Signal name | Direction Description
1 i i Same potential
as SG *1
2 TXD Output |Transmit data
3 RXD Input  |Receive data
4 - - No connection
5 SG - Signal ground
6 DSR Output |Data set ready
7 RTS Input  |Request to send
8 CTS Output |Clear to send
9 - - 12V output *1

Signal names of the balance side are the same as the
DTE side with TXD and RXD reversed.

Balance side Computer side
DCE DTE
%TXDIZ > RXD
—pRXD,3 < TXD
RISE, 7 < RTS
CTS .8 > CTs
/N —DSRALE > DSR
Approx.5V SGYS
\ SG
\/
Inside of balance Terminals sample

*1  Used with some peripheral devices manufactured by A&D.
Do not wire them connecting to other companies' products such as PC and PLCs.

Using the wrong connection cable may damage the device. Be sure to check the compatible cable.
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17.Connection to Peripheral Equipment
17-1. Connection to the AD-8121B Printer

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

Example of use AD-8121B mode setting
To print A&D standard format weight data, using the HR-AZ /HR-A MODE 1
[ PRINT | key or auto print mode. (The time and date can be added.)
To print A&D standard format weight data, using the AD-8121B key
or AD-8121B buiilt-in timer. (The time and date can be added.) MODE 2
To print, using the AD-8121B chart printing function.
To print the HR-AZ /HR-A statistical data. MODE 3
To print GLP output. MODE 3
Class ltem and Parameter Fsaect:tfgg Aﬁgg?ﬁ AI\I/?(%EEB Aﬁggé?
o_L
dout 'D'e;_ta output mode { b, 19,5+ 3 O, %,5 1
Data output | PLSE A n n noox
Data output pause Y Y Y U 2
b’DE 'j ':/ ':[ 'j
Baud rate B ) ) B
5F btPr 0 0
Serial Pjt?_ bit, parity bit
interface Terminator a i { 0
EYPE A f n |
Data format Y - - ’

*] Set appropriate parameters for "fP-F (Auto print polarity)" and "AF-4 (Auto print difference)
when auto print mode Aor B (Frt | or?)is selected.
Set the AD-8121B DIP switch No.3 to ON when unstable data is printed with "Fr & 4"

*2  Set | when multiple lines are printed in the HR-AZ / HR-A statistical calculation mode.

Notes
o Refer to "11-2. GLP Report" for print samples. Settings of AD-8121B DIP switches.
AD-8121B "
MODE DIP switch Description
MODE 1| [® e25 o |Print at receiving data.
[IHET |Standard mode, statistical calculation mode
MODE 2| [ Y55 |Print by the AD-8121B key operation or AD-8121B built-in timer.
[[HE% |Standard mode, interval mode, chart mode
WOSE Print at receiving data.
veEz10
MODE3| 111817 Dump print mode

DIP switch No.3 : Handling unstable data __ wope
. €210
ON Print NROF
OFF Not printed

Set the DIP switch No.4 to OFF. reecl10
=G
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17-2. Connecting to the AD-8127 Printer

When connecting the AD-8127 printer to the balance for printing weighing data, configure the printer
and the balance as follows according to the following examples.

Function Settings of the Printer

Multi printer
Example of use AD-8127
Printing mode settings

When printing the balance weighing data with the balance's

o - EXT.KEY
key or its "Auto print" mode.
When printing the balance weighing data with the printer's “Printing" M:S_Eg L
key or its "TIMER" mode.
When printing charts with the printer. TIMER

printing printek CHART
When printing the balance's statistical calculation results. DUMP
When printing the balance's GLP report.

o Refer to the instruction manual of the AD-8127 printer for how to change the function settings of
the AD-8127 printer.

Function Settings of the Balance

Balance Balance
Example of use Prt FYPE
Data output mode Data format
When printing the balance weighing data with
the balance's key or its "Auto print" 0,1,2,4,5 0
mode.
When printing the balance weighing data with
the printer's “Printing" key or its "TIMER" mode. 3,6 0
When printing charts with the printer.
When printing the balance's statistical
calculation results. 0,1,2,4,5,6 1
When printing the balance's GLP report.

o Refer to "10. Function Table" for how to change the function settings of the balance.

17-3. Connection to a Computer

The balance can be connected to a personal computer
using the RS-232C serial interface. As an option, the
FXi-02 USB interface is available to transmit the

balance data to a personal computer. D-Sub 9-pin
Female connector
Inch screw thread

The balance is a DCE device. Use a straight through
cable when connecting to a personal computer. A
commercially available modem cable can be used.
When purchasing, confirm the following specifications.
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17-4. Using Windows Communication Tools (WinCT)

When Windows is used as an operating system in a personal computer, the WIinCT software, that is
downloaded from the A&D website, can be used to transmit the weight data to the personal computer.
The WIinCT has three communication methods: "RsCom", "RsKey" and "RsWeight".

RsCom

o Can transmit commands to control the balance.

o Can make bi-directional communication between the balance and a personal computer using the
RS-232C serial interface.

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

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

o Can share a personal computer with other application software.

RsKey

o Can transmit the weight data output from the balance directly to other application software such as
Microsoft Excel.

o Can be used with most application software.

RsWeight

o Can retrieve the weight data from the balance and display the data as a graph in real time.

o Can calculate and display the maximum, minimum, average, standard deviation and coefficient of
variation.

Usmg the WinCT Software, the Balance Can Do the Following:
Analyzing the weight data and the statistics with "RsKey"
The weight data can be input directly into an Excel worksheet. Then, Excel can analyze the data to
obtain sum, average, standard deviation, maximum and minimum value, and display them as a graph.
2 Controlling the balance using commands from a personal computer
By using "RsCom", the personal computer sends commands such as "re-zero" or "send weight data"
to the balance and controls the balance.
3 Printing the balance GLP report using your printer
The balance GLP report can be printed using a printer connected to a personal computer.
4 Receiving weight data at a certain interval
The weight data can be received at a certain interval and data characteristic with elapsed time can be
obtained.
5 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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18.Commands

18-1.
Note

o Acommand has a terminator added, that is specified using the "Terminator ({~LF)" parameter

Command List

of "Serial interface ( 5 /F )" in the function table, and is sent to the balance.

Commands to Query Weight Data

C Cancels the S or SIR command.

Q Requests the weight data immediately.

S Requests the weight data when stabilized.
S Requests the weight data immediately.
SIR Requests the weight data continuously.
EscP Requests the weight data when stabilized.

Note: The "Q" and "SI" commands, the "S" and "=scP" commands behave the same.

Commands to Control the Balance

CAL Same as the [ CAL| key.
EXC =* Calibration using an external weight.
OFF Turns the display off.

ON Turns the display on.

P Same as the | ON:OFF | key.
PRT Same as the [ PRINT| key.

R Same as the [ RE-ZERO] key.
SMP Same as the | SAMPLE | key.
T Tare key.

Z Same as the [ RE-ZERO| key.
EscT Same as the [ RE-ZERO] key.
U Same as the [ MODE | key.
?1D Requests the ID number.
?SN Requests the serial number.
?7TN Requests the model name.
?PT Requests the tare weight.
PT: s##%%x% _,g |Changes the tare weight.

The unit added is the current weighing unit in A&D standard format.

KL: sttt

KL:000 Unlocks all keys.
KL:001 Locks all keys.
(Refer to "19. Key Lock Function™)

7KL

Requests locking all keys status.

LK: stk

Locks the specified key.
Enter numerical values from 00000 to 00063 in place oOf s,
(Refer to "19. Key Lock Function")

LK

Requests locking the specified keys status.
(Refer to "19. Key Lock Function")

Note

o The "R","Z" and "EscT" commands behave the same.

Esc : ASCll code 1Bh

* :Only for the HR-AZ series
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18-2. Acknowledge Code and Error Codes

When the "AK, Eror code (ErLd)" parameter of "Serial interface (5 /F )"is setto " I", the balance
outputs <AK> code or an error code for 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 (When performing the calibration using a calibration weight)
ON command, P command
R command, Z command, T command (When setting the display to zero)

R Command Example

...........................................................................................

i Personal computer | Time ; Balance

1
' 1
'R command : I

RCRLF}—+—>

° 12EB72 !9 ‘Weighing mode

Confirmation of command
CRLF receipt

g | Processing command

W%'——F\ Command completion

nonnn g | Zero display

...........................................................................................

.
........................... L emcceEssEEsEE s sEEEEEESEESEEEESESEESESESESESESSSESEEEEEEE s E s e
:' ' 1 ¥ \

CAL command : ;
ClALICRLF >

Confirmation of
command receipt

' &
1 X

Command completion

tHHHHHE ‘ Zero display




CAL Command Example (HR-A Series: Calibration Using an External Weight)
x : EXC command for HR-AZ series

:- -------------------------- L [ aatuiuateleielietdelieleleelieflelieliefeliefilelelie el
H |
 CAL command * | | °  0000@s Zero display
] N 1 :
|ClA[L |CRILFfi——t—> ! :
<t ; AKCRLg|  Confirmation of command receipt:

i PRT command .
PIR[T [CRLe >

1< : CrRLF Confirmation of command receipti
! “reron Starts inputting data :
4 : AKICR LF
! nn Calibration weight
I : i value display ;
: (Place the calibration weight 7 X = \Calibration
' PRT command on the weighing pan.) .l ) weight

: | ' :
|PR[T[CRLFi——> 5
<t AKCRLF| Confirmation of command receipt:

I

: 2as Starts inputting data
: | : @
T AKCR L] Command completion
1 1 H

| End

:(Remove the calibration weight
from the weighing pan.)%

I '
I : f%j
: : AKCR LF

N

| ‘ : 3 | RE-ZERO operation
4 | AKCR LF
y | ° 00000, Zerodiplay



T Command Example

126872 15 Weighing mode

: T command

Crlle | ——1—> '
: : Confirmation of command :
AKCR L 5

receipt

A

: ‘ _ g | Processing command

< AKCRLF Command completion
o nnnnng Zero display

?PT command

< : (PIT[. [+ T1T2[6]. [8[7[2[ 1] [[g[CR]'e] :

Personal computer Time ! Balance

F(’_l'l_'atigrgmaonocg) A HHHHHE ‘Weighlng mode
[PIT[:[1l0l0] [ g \CR\LF\—-—H

A

AKCRILF Command completion

I

I

:

; (| -D0oonn g | Tare value display
?PT command :

A

[PIT[. [+[1]ofo].[olofol o | [g Rt §

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.

18-3.  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.

83



19. Key Lock Function

Sending specified commands to the balance will lock the keys on the balance to disable the key
functions. This is useful for controlling the balance only by an external device such as a personal
computer.

Even if the keys are locked, key operations using commands are available. For details on
commands to operate the keys, refer to "18. Commands".

The key lock state can be checked using the command to request the state of the balance keys.
The key lock state is maintained until the balance receives the key unlocking command or the
balance is turned off by removing the AC adapter.

19-1. Locking All the Keys

Using the KL command, all the keys on the balance can be disabled.

O

O

O

Command string Description
KL : sk KL, 000 Unlocks all the keys
KL:001 Locks all the keys
Enter 000 or 001 in place of s,
?KL Requests the state of the all key lock function.
KL, 000 All keys unlocked
k., 001 All keys locked

19-2. Locking the Specified Keys

Entering numerical values =33 to the LK command will lock specified keys on the balance to
disable their key functions. Set the numerical values = by adding the decimal numbers
converted from bits assigned to each key as shown below.

The LK command is available for balances with software version 1.860 and later.

Bits Decimal Keys
0 1 ON:OFF
1 2 CAL
2 4 MODE
3 8 SAMPLE
4 16 PRINT
5 32 RE-ZERO

Example: Locking All the Keys Excluding the Key

1 Add the decimal numbers corresponding to the keys to be locked.
1 (ON:OFF) + 2 (CAL) + 4 (MODE) + 8 (SAMPLE) + 32 (RE-ZERO) = 47
2 Send the LK command to the balance with the sum that is obtained in Step 1.1.K: 00047

Command string Description
LK: sk Locks the specified keys.
e.g..1LK:00047 Locks all the keys excluding the key.
Enter the numerical values 00000 to 00063 in place Of sk,
?LK Requests the state of the specified key lock function.
e.g.1: 1k, 00047 Locks all the keys excluding the key.
e.g.2: K, 00000 All keys unlocked.
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20. Checking the Balance Software Version

Specifications may vary depending on the software version of the balance.

The software version can be checked by the following procedure.

1

2

Reinsert the AC adapter of the balance.

is displayed.
The number shown in place of ".:#x*+" is the software
version.

21. Maintenance

O

O

O

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.

Balance main unit. Use a soft, lint free cloth that is moistened with a mild detergent to clean.
Weighing pan The edge of the weighing pan is sharp. Use caution when cleaning the pan.

Breeze break An antistatic treatment has been applied to the breeze break components.
(standard accessory) |Use a soft, dry, lint free cloth to clean. Cleaning with a cloth that is moistened
with water or a mild detergent repetitively, or washing with water, may

degrade the antistatic effect.

Do not disassemble the balance. Contact the local A&D dealer if the balance needs service or repair.
Use the original packing material for transportation.
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22. Troubleshooting

22-1. 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. Also, visit our website, ht tp: / /www.aadd. jp/, for "Information Library" and
"FAQ". If improper performance persists after checking, contact the local A&D dealer for repair.

Checking That the Balance Performs Properly

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? Has the breeze break been installed?
Is there a strong electrical or magnetic noise source such as a motor near the balance?

o o o o

Weighing Method

Is the weighing pan 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 an external weight? (Or one-touch calibration, only for the
HR-AZ series)

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

o o o o

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

The HR-AZ / HR-A series balances are prone to be charged with static electricity when the relative
humidity is low.

o |s 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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22-2. Error Codes

Display Error code Description

Stability error

The balance can not stabilize due to an environmental problem. Prevent

1 vibration, drafts, temperature changes, static electricity and magnetic
EC,E11 [fields. Refer to "3. Precautions" for details on the operating environment

and "7. Response Adjustment" about adapting the balance to the

environment. To return to the weighing mode, press the [ CAL | key.

_ - Out of range error

Lrrore The value entered is beyond the settable range. Re-enter the value.

Internal mass error (Only for the HR-AZ series)

The internal mass application mechanism does not function properly.

Perform the weighing operation from the beginning again.

Calibration weight error

The calibration weight is too heavy. Confirm that the weighing pan is

EC, E20 |properly installed. Confirm the calibration weight value.

Press the [ CAL | key to retumn to the weighing mode.

Calibration weight error

The calibration weight is too light. Confirm that the weighing pan is

EC, E21 |properly installed. Confirm the calibration weight value.

Press the [ CAL | key to return to the weighing mode.

Overload error

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. Confirm that the weighing pan and pan

support are properly installed. Press the key two times to

retumn to the weighing mode. If the error still persists, calibrate the

balance.

Sample mass error

The balance can not store the sample for the counting mode or for the

percent mode because it is too light. Use a sample that is heavier.

Unit mass error

°25 - Fa The sample unit mass for the counting mode is too light. Storing and

using it for counting will cause a counting error. Add samples to reach

oo~ P the specified number and press the key.

Pressing the key without adding samples will shift the balance

- 5 to the counting mode. But, to acquire accurate weighing, be sure to add

samples.

Balance internal error

If this error appears persistently, contact the local A&D dealer.

Battery error for clock

The back-up battery power for the clock was lost completely. After

pressing one of the keys, adjust the date and time. Even if the back-up

battery power for the clock was lost and the balance is on or in the

standby state, the balance performance will be normal. When this error

appears frequently, repair is required.

EC, E17
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Display

Error code

Description

it
o~

Low battery error

Voltage of the power supply drops.

Confirm whether the correct AC adapter is used.
If using a rechargeable battery unit, change it.

EC, EOO

Communications error
A protocol error occurred in communications. Confirm the format, baud
rate and parity.

EC, EO1

Undefined command error
An undefined command was received. Confirm the command.

EC, EO2

Not ready

Areceived command can not be processed.

e.g. The balance received a Q command, but not in the weighing
mode.

e.g. The balance received a Q command while processing a RE-ZERO
command. Adjust the delay time to transmit the command.

EC, EO3

Timeout error

If the timeout parameter is set to "= -LiF ", the balance did not receive
the next character of a command within the time limit of one second.
Confirm the communication.

EC, EO4

Excess characters error
The balance received excessive characters in a command.
Confirm the command.

EC, EO6

Format error
A command includes incorrect data.
e.g. The data is numerically incorrect. Confirm the command.

EC, EO7

Parameter setting error
The received data exceeds the range that the balance can accept.
Confirm the parameter range of the command.

Other errors

If the errors described above can not be released or other errors are

displayed, contact the local A&D dealer.

22-3.

Nl
i

Other Display

The display ( ) of the password input is displayed when
using the password function and turming on the balance.

Enter a correct password. Refer to "15. Password Function".

22-4. Asking for Repair

If the balance needs service or repair, contact the 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.

Use the original packing material.

Remove the weighing pan from the main unit

O

O
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23.0ptions and Peripheral EQuipments

Note
o The FXi-02, FXi-08 and FXi-09 can not be used at the same time.

FXi-02  USB Interface
(Installed in the balance, Applicable OS: Windows 98 OSR2 or later)
o Used to transmit the balance weight data (humerical value
only) uni-directionally to a personal computer via USB. so=
o Can transmit the balance weight data (numerical value only) a2 s =
directly to application software such as Microsoft Excel, Word
and memo pad.
o Driver installation is not necessary.

2019,26
2019,28
2232,58
2019,27
2019,27
2019,26
1863 45

o /o a0 o

& N m—

Note i1 1
o To perform bi-directional communication using WinCT K

or input statistical data or GLP data to a personal R m— " _—

nnnnn NUM =

computer, use the USB converter (AX-USB-9P-EX)

FXi-08 Ethernet Interface
o Used to connect the balance to a LAN.
o The "WInCT-Plus" data communication software is provided as a
standard accessory and can perform the following.
®  Acquire data from multiple balances connected to a LAN.
= Control these balances with commands.
®  Acquire data transmitted from balances.

Example: When pressing the key of the balance, data h

ST +02019.28 g
ST +02232.58 g
ST +02019.27 g
:21:33/ST| +0019.667 ST +02019.27 g
:21:41/ ST +0018.225 g 11:23:09 ST +02019.26 g
:21:51 ST/ +0018.225 g 11:23:16 ST +01863.45 g

A1) 11:22:33 ST +0018.225 g
1211:22:40 ST +0016.293 g
18] 11:22:53 ST +0016.225 g

is output and is acquired by the computer.
m  The stored data can be used with Microsoft Excel (if installed).

FXi-09 Built-In Battery Unit (Ni-MH Rechargeable Battery Pack)
o Charging time: Approximately 10 hours.
o Continuous operation hours: Approximately 8 hours

Note
o The charging time depends on the operating environment.
During charging, the balance is not available for use.

AX-FXi-31 Main Unit Cover

o Main unit protective cover provided as a standard accessory.

AX-USB-9P USB Converter

o Adds a COM port to a PC.

o Enables bi-directional communication between the PC
and the balance when a USB driver is installed.

o Can use serial communication software such as WinCT
on a PC without COM ports.
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AD-1654 Density Determination Kit
o When using this kit and HR-AZ /HR-A /FZ-i / FX-i balances, the
density of a liquid sample and a solid sample can be calculated.

AD-1671 Anti-Vibration Table

o A27-kg table with vibration-absorbing rubber feet, to reduce vibration
coming from the floor to enable stable weighing.

o Use the AD-8922A remote controller to avoid weighing errors that can
be caused by slight table tilting when operating the scale manually.

AD-1672 Tabletop Breeze Break

o Protects the balance from wind from sources such as air conditioning or people
passing by, thereby reducing balance weighing error.

o The transparent panel assembly consists of antistatic plastic material that
protects the balance from static electricity.

AD-1683 DC Static Eliminator

o Used to minimize weighing errors due to static electricity on the material.
The AD-1683 is direct-current static eliminator. The ions generated produce
no breeze and are effective over a long distance. Therefore, the balance
can accurately weight powders, etc. by using the AD-1683.

AD-1684 Electrostatic Field Meter

o This option measures the amount of the static charge on the sample, tare
or peripheral equipment and displays the resullt.
If those are found to be charged, discharge them using the AD-1683 DC
static eliminator.

AD-1687 Weighing Environment Logger

o Adata logger equipped with 4 sensors for temperature, humidity,
barometric pressure and vibration that can measure and store
environmental data.

o When connected to the RS-232C interface of the balance, the AD-1687 can
store environmental data along with weighing data. Therefore, it is possible to
store data in an environment where a computer can not be used.

o The stored data can be read to a personal computer using USB.

As the AD-1687 is recognized as USB memory, special software is not
required to read the data.

AD-1688 Data Logger

o When connected to the RS-232C interface of the balance, the AD-1688 can
store the data in an environment where a personal computer can not be used.

o The stored data can be read to a personal computer using USB. As the
AD-1688 is recognized as USB memory, special software is not required to
read the data.
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AD-1689 Tweezers for Calibration Weight
o Apair of tweezers ideally suited for holding calibration
weights of 1 g to 500 g.

AD-8127  Multi-Printer

o Small dot impact printer that connects to the balance via the
RS-232C interface.

o Statistical calculation mode, calendar/clock function, interval
printing mode, chart printing mode, dump printing mode.

AD-8920A  Remote Display
o Connected to the balance using the RS-232C serial interface to display the
weight data away from the balance.

AD-8922A Remote Controller

o Connected to the balance using the RS-232C serial interface to display the
weight data and to remotely control the balance.

o Analog output and comparator output available as an option to be installed.

AD-8529PC-W Bluetooth Converter (for Connecting a Personal Computer)

o This option connects a personal computer to the balance wirelessly (via Bluetooth®) up to 10m.
o Driver installation is required.

AD-8529PR-W Bluetooth Converter (for Connecting a Printer)
o This option connects a printer to the balance wirelessly (via Bluetooth®) up to 10m.
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24. Specifications

HR-250AZ HR-251AZ HR-150AZ HR-100AZ
Weighing capacity 252 g o gg 152 g 102g
: , 252.008 g

Maximum display 252.0084 g 62.0009 g" 152.0084 g 102.0084 g
Minimum weighing value 1mg
(1 digit) 0.1mg 0.1mg 0.1mg
Repeatability 0.2 mg/200-250 g 0.5mg 01m
Standard deviation 0.1mg/ 0-200g 0.1 mg -1’ mg

o +1mg
Linearity +0.3 mg +0.3mg +0.2mg

Stabilization time
(typical at FAST)

Approx. 2 second*

Sensitivity drift

(10°C-30°C/50 °F-86 °F ) +2 ppm/°C
Intemal mass Yes
Clock and calendar function Yes

Operating environment

5°Ct040°C (41 °Fto 104 °F) 85 %RH or less (No condensation)

Display refresh rate

Approx. 5%, 10 times/second

Counting [Minimum unit mass 0.1 mg | 1 mg | 0.1mg
mode  |Number of samples 10, 25, 50 or 100 pieces
Minimum 100%
Percent [reference mass 10.0 mg 100 mg 10.0 mg
mode (';/,';’;,'[Q;m 100% 0.01%, 0.1%, 1% (Depends on the reference mass stored.)
Interface RS-232C
2504¢g 25049 150 g 100 g
200¢ 200g 100 g 50¢g
External calibration weight 100¢ 100g 509
50¢g 50g
2049
Weighing pan diameter 90 mm
External dimensions 198(W) x 294(D) x 315(H) mm
Confirm that the adapter type is correct for the local voltage and power
AC adapter receptacle type
Power consumption Approx. 11 VA (supplied to the AC adapter)

Mass of product

Approx. 3.9 kg

«1: The balance allows weighing using a precision range, even with a heavy tare placed on the pan.

(Smart range function)

«2: With [ MID.], factory setting of the rate of the response adjustment, the stabilization time is approx. 3

seconds.
«3: Factory setting
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HR-250A HR-251A HR-150A HR-100A
Weighing capacity 252 g o 99 152 g 102g
: , 252.008 g

Maximum display 252.0084 g 62.0009 g" 152.0084 g 102.0084 g
Minimum weighing value 1mg
(1 digit) 0.1mg 0.1mg 0.1mg
Repeatability 0.2 mg/200-250 g 0.5mg 01m
Standard deviation 0.1mg/ 0-200g 0.1 mg -1’ mg

o +1mg
Linearity +0.3 mg +0.3mg +0.2mg

Stabilization time
(typical at FAST)

Approx. 2 second*

Sensitivity drift

(10°C-30°C/50 °F-86 °F ) +2 ppm/°C
Intemal mass No
Clock and calendar function No

Operating environment

5°Ct040°C (41 °Fto 104 °F) 85 %RH or less (No condensation)

Display refresh rate

Approx. 5%, 10 times/second

Counting [Minimum unit mass 0.1 mg | 1 mg | 0.1mg
mode  |Number of samples 10, 25, 50 or 100 pieces
Minimum 100%
Percent [reference mass 10.0 mg 100 mg 10.0 mg
mode mggg;m 100% 0.01%, 0.1%, 1% (Depends on the reference mass stored.)
Interface RS-232C
2504¢g 25049 150 g 100 g
200¢ 200g 100 g 50¢g
External calibration weight 100¢ 100g 509
50¢g 50g
2049
Weighing pan diameter 90 mm
External dimensions 198(W) x 294(D) x 315(H) mm
Confirm that the adapter type is correct for the local voltage and power
AC adapter receptacle type
Power consumption Approx. 11 VA (supplied to the AC adapter)

Mass of product

Approx. 3.5 kg

«1: The balance allows weighing using a precision range, even with a heavy tare placed on the pan.

(Smart range function)

«2: With [ MID.], factory setting of the rate of the response adjustment, the stabilization time is approx. 3

seconds.
«3: Factory setting
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25. External Dimensions

HR-100A HR-T150A HR-250A HR-25TA
HR-100AZ HR-150AZ HR-250AZ HR-251AZ

Unit: : mm

«1: \When opening maximum

2. Inside dimension

«3: \Weighing pan diameter

4. Height up to the weighing pan

«5: \When pulling out the locking handle

6. Inside dimension (from up to the weighing pan)
7. Underhook position (hole center)
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26. Terms/Index
26-1. Terms

Stable value

Environment

Calibration
Output

Zero point

Digit
Tare
Mode
Re-zero
GLP
GMP

Repeatability

Stabilization time

Sensitivity drift

The weight data when the stabilization indicator appears.

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

Adjustment of the balance so that it can weigh accurately.
To output the weight data using the RS-232C serial interface.

A weighing reference point or the zero display. Usually refers to the value displayed
when nothing is on the weighing pan.

Unit of digital resolution. Used for the balance, a unit of minimum weighing value.
To cancel the weight of a container which is not included in the weight data.
Balance operational function.

To set the display to zero.

Good Laboratory Practice.

Good Manufacturing Practice.

Variation in measured values obtained when the same weight is placed and
removed repetitively. Usually expressed as a standard deviation.

e.g. Standard deviation=1 digit: This means that measured values fall within +1 digit

in the frequency of about 68%.

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

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

e.g. Temperature coefficient = 2 ppm/°C : If a load is 200 g and the temperature
changes by 10°C, the value displayed changes by the following value.
0.0002%/°C x 10°C x 200 g =4 mg
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26-2. Index

O Left Upper, Lighting,  Stabilization indicator........12, 39
- Left Upper Lighting, ~ Process indicator...... 12, 19, 29
= Left Upper, Binking, ~ Density mode ........coceerevveneee 12
= Left Lowey Lightng, Standby indicator.................. 12
w Right, Lower, Lighting, ~ Interval mode standby......... 12
¥ Right, Lower, Blinking, In interval mode........cocu.... 12
RESPONSE Response indicator....... 12
_— Space mark .............. 47,48, 49, 51, 55
e ON:OFF K&Y..ooovevererrrensrrrseresenien 12
CALKEY eoeeeeeeessmeresress e ssneee 12

e MODE KEY ..veereseeerereessseneeesessenneeeens 12
PRINTKEY wereevereeeeeeseeesssneesssneee 12
sirie SAMPLE KEY ....ovverreerrensreneenssesseennes 12
) RE-ZERO K€Y .....ccvvrerrrerreerrrersenrneenes 12
sirie SAMPLE KEY ....ovverreerrensreneenssesseennes 39
RE-ZEROKEY ...oevveesseveeresserensssne 39
PRINTKEY ceeveeeeereeeessnnesesseneesesnn 39
CALKEY weeeeeeeessmeresressseees e 39
ACadapter e, 7,8,11,92,93
ACAL s 19
AD-1654 Density determination kit............ 62, 90
AD-1671 Anti-vibration table...........ccccceverennnee 90
AD-1672 Tabletop breeze break...................... 90
AD-1683 DC static eliminator..................... 10,90
AD-1684 Electrostatic field meter..................... 90
AD-1687 Weighing environment logger-.....5, 90
AD-1688 Weighing data logger.......c.cccveene. 5,90
AD-1689 Tweezers for calibration weight .......91
AD-8121B 11011 77
AD-8127 Printer ..., 78, 91
AD-8520PC-W .....ooreeereeeeneieeeesisesssssssessessneees 91
AD-8529PR-W ...t sssssssaenns 91
AD-8920A Remote display ........cccovevereereerenne 9N
AD-8922A Remote controller...........oecveerenene. 9N
AIrDUOYANCY e 10
AKCOdE e 81
AP Fac ApPPlICAtIoN ... 22,43
AP-4 Auto print difference.........c.oc.cun... 41,46
s Application function.............. 22,43, 51
AP-P Auto print polarity...........e.eeeeenee. 41,46
Ar-d Zero after OUtPUL.......coveeeceereceenene 41
At -F JAYU (o3 (<YYo T 41
AVEIAgE e 22
AX-FXi-31 (0701 F N 89
AX-FXi-31 Main Unit Cover ........couveevrevrerennen. 89
AX-USBOP  USB Converter........coeveeveeeeeeennne. 89
AX-USB-9P  USB Converter.......ccouververrrerrerrenne. 89
bASFAC Environment & Display................ 40, 46
Baudrate e, 76
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bEEP [0121=) O 40
bEP- (014 o1T7.7.4= 40
bEF" HI DUZZET ... 40
bEF. O o[V S 40
bP5 Baud rate.......cceeeereeereeseeserseeeserenens 42
Breeze break ... 7,8,10
Breeze break fing.......cc.oceveeeevverceeeeeeeiesesesseenins 7,8
bEPr Data bit, parity bit ........coeeerreerrereennes 42
Bubble spirit IeVEl ... 7,8,9
CAL One-touch calibration ..............cuueu... 30
Calibration 5,29, 30, 31, 32, 33, 34, 35, 36, 92,
93,95

Calibration using an external weight ................. 34, 36

Correcting the internal mass value.............. 32,33,36

One-touch calibration............eovveveeeeereereereresesenns 31,36
Calibration report..........cccceveveeevereervereervereeeeeerseens 31,34
Calibration test

Calibration test using an external weight................. 35
Calibration test report............cccoeuveerereerserrereeerseeesinne 35
CALout Calibration using an external weight34
CANCEL (0713 To: =) F 25
CAN Do (07210 10'< €10 J 25
CAN no (07210 17=) /o 25
{0 out Calibration test .......ccvveveererreeeeeerennn. 35
0o Calibration test .........oceeverereerererenens 31
(O 1Y = T 6
Characters for display ..........cccceeueerrrereernerierserseeessenns 55
CL RAdd (071016 T 40, 49, 52
Cleaning e 11,85
CLEARR 01T | S 25
Clock FUNCHON ...t 52,92, 93
fir (07211 Tor IR 36
Cir Initializing the balance .........c.......... 38
Clr Lo Initialization, Perform................... 25, 38
lr no Initialization, Cancel.................... 25, 38
Command s 80
Comparator ... 12, 54
Lond CoNAition ......eeeveeeererreereenens 40, 44, 45
CoNtAINEr s 16, 19
Counting Mode ..o, 13,19,92, 93
COVEI st sesa s 7
P Comparator mode ............cceeeveee. 40, 54
[P Fac Comparator ..........oc.eeeeeeversneenn. 40, 54
CPHY Comparator upper limit............... 40,54
(Plo Comparator lower limit................ 40, 54
CriF L0111 (o) S 42
(5 nm Internal mass correction.......32, 33, 43
CSVIomat e 49
d 000l INitial AENSILY ..v.vveererrerrrereersrererssarenees 64



DatabitS s 76
Dataformat oo 47,48, 49, 76
Data OUtPUE oo, 55
Data output mode.........ccccvvrververrerrerrcrennns 46, 47,48, 49
Date 49, 52
Density s 62, 63, 64, 65
Density mode 5 eereetrseesse sttt sanees 13
DIMENSIONS e 92,93, %4
DISplay s 7,12
Display refreshrate ..........cccoeuvevernerieensireriesiiens 92,93
OOT e 7
dout Data output..........ccceeeerernnce. 41,46, 77
d5 Selection of a sample .......... 42,62, 65
d5 Frc Density function..............ceeeeveeees 42,62
Dustplate s 7
EMC s 6
ENVIroNMENt ..o 95
Erld AK, Error code.......veveeevereeereenens 42, 81
EMOrcode s 87
FAL = 71
FAST s 28
FCC s 6
Function Table .......coeeeeeeieeeeeeeee e 36, 39, 40
FXi-02 USB interface .......cecevvevenne. 5,78,89
FXi-08 Ethemet interface.........ooecveernnnee. 5, 89
FXi-09 Built-in battery .......cc.ovveeeverveeeneennes 5,89
GLP 5,30, 31, 34, 35, 55, 95
GMP s 5,55, 95
Grounding s 10
Grounding terminal............c.cccveeeevvcrceenerieeeeeeeeseeseenne 7
Hold Hold function.........ceeeveevverrecenne. 40, 45
Hold indicator ... 12
Humidity e 10
id ID number setting.......cc.eeeveevenee 42,55
IDIADEl e 7
IDNUMDEr e 55
inFo GLP OULPUL ...t 41,55
INBAliZING s 38
ink Interval ime ..o 41
911472 (/= S 92,93
INterval MOdE 1N oo 47
Key
CALKEY ...ttt essseses s s sssanssens 12,39
MODE KEY....covvrretrerrnenersssssessssssssssssssssssssssssassssnes 12
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Leveling foot ..o 7,8,9
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Prk Decimal point .........cceeeeeeeeeeeeeeennes 40,45
PoFF Automatic display-off ................. 40, 45
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RS-232C s 57,76
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SPECHIC GraVIty  ....oeereeereeereeererreereeseeseessesssesneens 62,65
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Sopbit s 76
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SUM s 22
Surf SUME..eiereee e 68, 71, 74
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TAE s 16
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TIME s 49, 52
brc Zer0 tracking.....coeeeeerseereesssaneeens 40,45
E-U TIMEOUL ...t 42
E4PE Data format........ooereeereereeereeseeseeene. 42
Underhook e 10, 61
Unit s 12,13, 15, 51
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Water temperature...........c.ocoeeveeeeereeereneeennns 63, 64
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