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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.

1-1 About This Manual

. This manual consists of the following five parts:

Basic operation...........cccoeeeee. Describes precauti'ons on handling the balance, balance
construction and basic balance operation.

Adapting to the environment.... Describes response adjustment and calibration.

FUNGHONS oo Describes various functions of the balance.
RS-232C serial interface.......... Describes the interface which transmits data and controls the balance.
Maintenance ..o v eeerererns Describes maintenance, error codes, troubleshooting,

specifications and options.

1-2 Features

@ The HR-AZ series balance is equipped with an internal mass for one-touch calibration.

@ Casing construction, strong protection against dust and moisture.

@ Muitipie weighing units with most of the common units used arcund the world.

@ Standard RS-232C serial interface to communicaie with a computer and to output the Good
Laboratory Practice (GLP) data

® 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.

e Comparator Indicators, displaying the comparison results.

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

@& Breeze break, provided for beiter stability if drafts are present.

@ Underhook, provided for suspended weighing.

@ As options, the USB interface (HRA-02), the Ethernet interface (HRA-08) and the built-in

battery unit (HRA-09) are available. o
Connecting the USB interface, by cable to a Windows computer, aflows fransmission of the weight
data to Excel or Word. The Ethemet 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.

e The AD-8920A remote display, that is sold separately, allows reading the weight value in a

place away from the balance.

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

@ 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 fo 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.)

Compliance With EMC Directives
c E This device features radio interference suppression and safety regulation in compliance with
the following Council Directives
Counci directive 2004/108/EC  ENG1326 EMC direciive
Coundil directive 2006/95/EC EN80950 Safety of Information Technology Equipment
o The CE mark is an official mandatory European marking.
Please note that any electronic product must comply with local laws and regulations when
sold or used anywhere outside Europe.




2-1 Unpacking

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

® See the illustrations to confirm that everything is contained.

Install the large breeze break when drafts are present
2es

How to install the farge breeze break

Foliow the numbered sequence.

@ Pull out the locking handies, and install
the large breeze break an the main unit

@ Push in the locking handies.

© How to open the top door
If removing either of the securing
screws (3) on the top door, the top
door may be pivoted on the
remaining screw.

Top door

Large breeze
break

* Antistatic
coating

* The large breeze) L
break is packed )
separately.

plate.

level

RS-232C
serfal interface

Grounding
terminal
Main unit rear side

Leveling foot

AC adapter
AC adapter D |abel
Note

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

handle hooks are under the dust

The AC adapter plug is
protected against dust
and may be difficult to

insert. When inserfing

the plug, turn the plug

while pushing on it.




2.2 Installing the Balance

Install the balance as follows:

1. Place the balance on a sofid weighing table. Refer to “3. PRECAUTIONS” for installing the balance.

2. Assemble the pan support, weighing pan. breeze break ring and breeze break, on the balance
as shown in the illustration on page 5.
3. Adjust the leveling feet to leve! the balance. Confirm it using the bubble spirit level.

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

5. Connect the AC adapter to the balance. warm up the balance for at least one hour with
nothing oh the weighing pan. )
Note
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 perfbrmance from the balance and acquire accurate weight data, note the

following:
3-1 Before Use
@ Install the balance in an environment where the

temperature and humidity are not excessive. The best
operating ternperature is about 20°C / 88°F at about
50% relative humidity.

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

install the balance where it is free of dust.

@ Install the balance away from equipment which

produces magnetic fields.

Install the balance in a stable place avoiding vibration

[
and shock. Corners of rooms on the first floor are best,
as they are less prone to vibration.
® The weighing table should be solid and free from
vibration, drafts and as level as possible.
@ | evel the balance by adjusting the leveling feet and
confirm it using the bubble spirit level.
® Ensure a stable power source when using the AC
adapter.
& Plug in the AC adapter and warm up the balance for at
least one hour.
@ Calibrate the balance before use or after having
moved it to another location.
Caution

Leveling&ﬂ>

©

“. Good Nogood /

Bubble spirit level

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

3-2 During Use

Discharge stalic electricity from the material to be

weighed (hereinafter referred to as the sample). When

a sample could have a static charge, the weight data is

influenced. Ground the balance and try the following:

m Eliminate static electricity using the optional
AD-1683 DC static eliminator.

B Try to keep the ambient humidity above 45%RH.

m Use a metal shield case for a charged sample.

® Wipe charged plastic samples with a moistened
cloth.

Charged ()

material

[ 1
‘1‘3 P i e Y i I - Y

L

| —
Grounding ==
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3-3

This balance uses a strang magnet as part of the [
halance assembly, so please use caution when g@ —— c:;_'
weighing magnetic materials such as iron. if there is a
problem, use the underhook on the botiom of the
balance to suspend the material away from the Magnetic
influence of the magnet. material

Eliminate the temperature difference between a sample and 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 gliminate possible errors.

Calibrate the balance periodically so as to eliminate possible errors.

Take into consideration the affect of air buoyancy ona sample when more acouracy 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 ang-static
treatment has been applied o 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 opiionat AD-1683 DC
static eliminator or apply an anti-static spray.

After Use

3-4

Avoid mechanical shock o 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 bafance weighs correctly. Protect the internal parts from liquid
spills and excessive dust. ‘

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

Power Supply

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 OPERATION"). This is a normal
state and does not harm the balance. For accurate weighing, warm up the balance for at least
one hour before use.




Key operation
Key operation affects how the balance functions. The basic key operatlons are:

@ “Press and release the key immediately” or "Press the key”
= normal key operation during measurement

@ “Press and hold the key”

Display symbols
* Number of statistical data (Statistical calculaiion mode)

* Displays the weight data relative to the weighing capacity,

in percentage, in the weighing mode (Capacity indicator)

* Displays the setting value in the function mode

Processing indicator
Stabilization indicator
Standby indicator

e e NI
Processing indicator: /T\

Response indicators
Comparatgr indicators

BAB smnsem--i ORI

Hold mode indicator

tgg = Units

Weiglflt data

Interval output mode
standby indicator

Blinking

N Interal output mode
,YY[ active indicator

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

Key

When pressed

When pressed and held

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.

This key is available anytime. Pressing the key during operation will interrupt the

operation and turn the display off,

In the weighing mede, turns the minimum
weighing value on or off.
In the counting or percent mode, enters
the sample storing mode.

Enters the function table mode.
Refer to “10. FUNCTION TABLE".

Switches the weighing units stored in the
function table.
Refer to “5. WEIGHING UNITS".

Enters the response adjustment rmode.

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

Enters the calibration mode.

Outputs the weight data to a printer or
personal computer using the RS-232C
serial interface, depending on the
function tabie settings.

Confirms the operation when performing
settings.

No function at the factory setting

By changing the function table:
Quiputs “Title biock” and “End block” for
GLP report.

Sets the display fo zero.




5-1 Units

With the HR-AZ / HR-A series batance, the following weighing units and weighing modes are
available:

) o E ) B )

Counting mode

Percent mede

l:F’rogra\n‘;mable-s,lni’t (No unit displayed. For details, refer to "14. PROGRAMMABLE-UNIT".)

A unit or mode can be selected and stored in the function table as described on page 12.
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:

Narne (unit, mode) ‘ Display Function table Conversion factor
(Storing mode) 19=
Gram L g ‘ g \ 19
Milligram mg mg \ 0.001g
Counting mode FL& PCS —
Percent mode % % -
Ounce (Avolr) j i 07 28.349523125 ¢ .
Troy Ounce | bt 07t 311034768 g |
Metric Carat ot ot 029
Momme manm mom 3759
Pennyweight dnt dnt 155517384 g
Grain (UK) G N 0.06479891 g
Tae! (HK generdl, Singapore) _ 37.7994 g
Tael (HK jewelry) n o szg g |
Tael (Taiwan) 3759
Tael (China) 31259
Tola (India) kal kol 11.6638038 g
Messghal MES MES 468759
Density mode 15 15 —
k Progranmmeble-unit (Mui-unit) MeT MUT —

10




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 7.2 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
Taet (HK jewelry) 2.72 4,06 6.73 0.00001
Tael {Taiwan) 2.72 4.05 6.72 0.00001
Tael (China) 3.26 4.86 B.06 0.00001
Tota (India) 8.74 13.0 21.6 0.00001
Messghal 21.7 32.4 53.7 0.0001

11




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:
1 Press and hold the [SAMPLE| key until | 4A5Fnc | of
the function table is displayed. .

2 Press the SAMPLE| key several times to display

3 Press the key fo enter the unit selection mode.

4 Specify a unit or mode in the order to be displayed ;
using the following keys. | Displays the units|

i sequentially.
SAMPLE]| key To sequentially display the units. e e

[RE-ZERO key To specify a unit or mode. The Un b 5
stabilization indicator appears N
when the displayed unit or mods sge ]
Is specified.

5 Press the key to store the units or modes. The
balance displays and then displays the next
menu item of the function table.

6 Press the key to exit the function table. Then the
balance retums to the weighing mode with the unit
specified first in step 4.

Notes
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.

12




6 1 Basnc Operatlon (Gram Mode)

1 Place a container on the weighing pan, if necessary.
Press the RE-ZERQ key to cancel the weight (tare). The
balance displays . (The decimal point position
depends on the balance model.)

2 Place a sample on the pan or in the container,

3 Wait for the stabilization Indicator to furn on. Read the
value,
While the stabilization indicator is on, pressing the PRIN
key will output the weight value, using the RS-232C serial
interface.

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

4 Remove the sample and container from the pan.

Notes

To use other units, press the - key and select an
appropriate unit.

Press the SAMPLE] key to turn on or off the minimum
weighing value.

When the |ON:OFF, key is pressed with a container placed
on the weighing pan, the balance displays and
weighing is started,

13

Weighing
== pan

! Remove the
sample

|

(Display off)
We|ghing
==, pan




6-2 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 :
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

1 Press the MODE| key to select {counting mode).

Storing a sample unit mass
2 Press the key to enter the sample unit mass
storing mode.
Even in the storing mode, pressing the key will
switch to the next mode.

3 To select the number of samples, press the SAMPLE! key
several times. 1t may be setto 10, 25, 50 or 100.
Note
A greater number of samples will yield more accurate
counting result.

4 Place a container on the weighing pan, if necessary.
Press the key to cancel the weight (tare). The
number specified in step 3 appears.

e.g.: is displayed if 25 is selected in step 3.

5 Place the number of samples specified on the pan. In this
example, 25 pieces.

& Wait for the stabilization indicator to turn on. Press the
PRINT] key to calculate and store the unit mass. The
balance displays (counting mode) and is set to

count samples with this unit mass. o e

To improve the accuracy of the unit mass, go to step 8.

14

Place sample
¢ to be counted



" Notes

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 welgh 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 maode.

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.

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

Counting operation
7 Place the samples o be counted on the pan.

While the stabilization indicator is on, pressing the
key will output the weight value (number of objects),
using the R$-232C serial interface.

Note

Petipheral equipment, that is sold separately , such as a

printer or a personal computer is required.

Counting mode using the ACAIl function p Lo

rocessing indicator
The ACAI is a function that improves the accuracy of the unit 5
mass automaticalty by increasing the number of samples - Cres
and averaging the unit mass variable to minimize the L
weighing error, as the counting process proceeds.

8 [f a few 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.

9 The balance re-calculates the unit mass while the processing indicator is blinking. Do not
touch the batance or sampies 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 wili 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 al the samples used in ACAl and proceed with the counting operation using the
improved unit mass.

15




6-3

Percent Mode (%)

This is the mode to display the weight value in percentage compa

is used for target weighing or checking the sample variable.

Selecting the percent mode

1

Press the MODE] key to seiect (percent mode}.

Storing the 100% reference mass

2

Press the key to enter the 100% reference

mass storing mode.

Even in the storing mode, pressing the MODE key will
switch to the next mode.

Place a container on the weighing pan, if necessary.

Press the [RE-ZERO] key to cancel the weight (tare). The
palance displays 100 0 =]

Place the sample to be set as the 100% reference mass
on the pan or in the container.

Press the [PRINT! key to store the reference mass. The
balance displays [J0400 = | (The decimal point position
depends on the reference value.)

Notes

i the balance judges that the mass of the sample is too
light to be used as a reference, it displays . Do not use
the sample.

The reference mass stored, even if the AC adapter is
removed, is maintained in non-volatile memory

6

Remove the sample.

Reading the percentage

7

Note

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.

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

16
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6-4 Statistical Calculation Mode

The stafistical calculation mode statistically calculates the weight data, and displays or outputs the
results. To use the statistical calculation mode, set the "Application function (RPF)" parameter of
“application (37 Fnc ¥ in the function table to "C", as described below.

Stafistical 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.

@ The wrong data input can be canceled by the key operation, if immediately after the input.

@ Turning the balance off will delete the statistical data.

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

NZOUEXT

Standard deviation= N-(N-1) where Xi is the i-th weight data,
N is number of data.

Standard deviation
Coefficient of variation (CV)= x 100 (%)
Average

) Maximum value — Average
Relative error of maximum value = x 100 {%)
Average

Minimum value — Average  , 1g (%)

Relative error of minimum value =
Average

6-4-1 Getting Started

Switching to the Statistical Function Mode {Changing The Function Table)
1 Press and hold the key until of

the function table is displayed, then release the key.

2 Press the [SAMPLE key several times to display

[AF Foc |

3 Press the PRINT] key to display | 1PF 0 |

4 Press the RE-ZERQ| key several times to display
RPF e ]

To select statistical items to output, go to step 5.
To store the statistical function mode setling, go to

step 7. :
To disable the statistical calculation mode, press the [
RE-ZERC key to select [ APF {1 | b o :
To store the sefting, To select statisticai
gotostep 7. items to output,
go to step 5.
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Selecting the statistical items to output

5 Press the [SAMPLE] key to display | SEAF O |

6 Press the [RE-ZERO| key to select the output items.
In the example, | GEAF | | is selected to output the
number of data, sum, maximum, minimum, rangs
{maximum-minimum} and average.

Parameter Description
« [ Number of data, sum
Number of data, sum
Maximutm, minimum, range (maximum — minimum), average
Number of data, sum

¢ Maximum, minimum, range (maximum -~ minimum), average,
o Standard deviation, coefficient of variation B
Number of data, sum = d
3 Maximum, minimum, range {maximum — minimum), average,

Standard deviation, coefficient of variation
Relative error of maximum value, relative eror of minimum value

7 Press the PRINT] key to store the setting.

Note
The statistical calculation mode will be enabled using the

ON:OFF| key or when the power is turned on.

8 Pressthe key to return to the weighing mode.

Selecting the unit

9 Press the MODE key to select the unit to be used for
the statistical calculation mode.

Notes
Selecting the unit using the key is not available after the
data is entered. In this case, clear the data as described on

page 20 and select the unit using the key.

When the unit used for the statistical calculation mode is to be enabled upon power-on,
select the unit In “Unit {{n i£)” of the function table beforehand.

6-4-2 Using The Statistical Calculation Mode

Entering data for statistical calculation
Use the following keys to operate the stafistical caleutation mode.
key reeeemeeees «When the data is entered, moves between the displaying items {weighing mode,
stafistical results and data operation) each time the key is pressed.
=\When no data has been eniered, selects the unit.

[ Tums the minimum weighing value on or off, in the weighing mode.
key - Sets the display to zero in the weighing mode.
PRINT| key - = Qutputs the data number and the weight data and includes the weight data to

statistical calculation in the weighing mode. (Qutput is not in the data format
specified in the function table because of the data number added.)
= Qutputs the statistical results while the statistical results are displayed. (Output
is not in the data format specified in the function iable.)
Ky -eeereerreeeeeeeees Retumns fo the weighing mode.
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1 Press the RE-ZERO key to set the display to zero.

2 Place the sample on the weighing pan and wait for
the stabilization indicafor to turn on.

3 Press the PRINT] key to add the data displayed to
statistical calculation. The number of data on the upper
{eft of the display increases by 1.

4 Repeat steps 1 o 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
ftems (5EAFY, | LLERR | and { [ANCEL ]
Notes
When the number of data is 1, the coefficient

of variation is displayed as .

When the average is 0, the coefficient of

L
SR T T T T N —
JLIL{UHLIU a

_ {1
| Displays the stafistical resuﬁs] 1H0d

variation is displayed as [ ~ - - - - -] /| selected in the funclion table | \SAMPLE
Statistical items are indicated on the upper left Outputs the results .
of the display using the following symbols. ‘
Symbol Statisfical item
Sun Sum
nfBil Maximum To clear
= . the statistical
nn Minimum data
r Range {Maximum — minimum}
Auf Average FRNT
5d Standard deviation To delete ')
G Coefficient of variation the latest data
nftty, Relative error of maximum value
a % Relative emor of minimum value

Output example

6 While the results are displayed, press the Functon table

key to output the results. parameter
N 10
SUK Il
100, 0000g
WaY 10, 5000g H
MIN 9. 5000g E
R 1. 0000g 3
AYE  10.0000g
SD 0.280 g
cv 2.80 %
MAXE 5.00 %
MIN% B.0OO %
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Deleting the latest data
When the wrong data is entered, it can be deleted and excluded from
statistical calculation. Ony the latest data can be deleted.

1 In the weighing mode, press the [MODE| key several EéﬁZ?al tirnes b Mol

times to display .

2 Pressthe key to display [[LAN_nal

3 Press the [RE-ZERQ) key to display (LA Lnl.

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

Clearing the statistical data
Ali the stafistical data will be deleted and the number of data will be 0 (zero).

1 In the weighing mode, press the MODE] key
severa times to display [ LLEAR |.

2 Press the key to display [ LLr ng.

3 Press the RE-ZERO key to display

4 Press the PRINT] key to delete the statistical
data.
The number of data becomes O (zero) when the
balance returns to the weighing mode.
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6-5 Statistical Calculation Mode (Example of Use)

Here, as an example of use of the stafistical calculation mode, mixing of the muttiple 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 AD-8121B (dump print mode) are connected using the RS-232C
serial interface.

6-5-1 Getting Started Press and hold )
Changing the function table
Changes: o To enable the statistical calculation mode bt n
P S
«To enable “Zero aiter output” sg\ﬁal times W
Enabling the statistical calculation mode P
1 Enter the function table menu. {
Press and hold the [SAMPLE, key until hESF e | of N His}-"
the function table is displayed, then release the key.
9 Select the application function.
Press the [SAMPLE| key several times to display ‘ o
. Then, press the PRINT] key io display

| prnt /

s
3 Change the application function parameter to “C”.

Press the key to display | APF 2| Press the

T
PRINT| key to confirm the change. After MEnd | bA5Fnc
[ BAGEnc |is displayed. Pre 3
s;v?a?al times

Enabling “Zero after cutput”
4 Select “Zero after outpui”.
Press the key several times to display [ dout |

Then, press the PRINT! key to display , and press
the key several times to display [ “Rr-d 0|

Press (
several times ™

5 Enable “Zero affer output”.

Press the [RE-ZEROQ] key to display [Ar-d [ Then,

press the PRINT| key fo confirm the change. After
[ End], is displayed.

Returning to the weighing mode
6 Press the key to return to the weighing mode.

Return to
the weighing mode
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6-5-2 Using The Statistical Calculation Mode

1 Press the RE-ZERO key {o set the display to zero.

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.

Weigh formula 1_and press the key. The
balance displays . (Storing the weight value
of formula 1)

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

Weigh formula 2 and press the key. The
balance displays { 00000 . (Storing the weight value
of formula 2)

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

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

After mixing is complete, press the [MODE key to
display the statistical resuits.

Press the [PRINT key to output the nurnber of data
saved including the tare value and the total weight.

Output exampie

- Tare value

- Formula 1

- Formula 2

- Total weight
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and vibration at the place where the balance is installed.

This function stabilizes the welght value, reducing the influence on weighing that is caused by drafts

The function has three stages as follows and can be changed by simple key operation.

Response indicators
A

RESPONSE FAST] [MID] SLOW|

°o MMM
LILiUUL g

Indicator Description
Fast response, but prone to drafts and vibration.
FAST s
Good for target weighing.
MID.
SLOW Slow response, but strong against drafts and vibration
Good for weighing which requires a stable display.
Operation

1 Press and hold the MODE key until RESFONSE| is

displayed. And then, release the key.

2 Press the key to select a rate of the response
adjustment. Either [FAST, MID] or SLOW can be
selected.

3 After a few seconds of inactivity, or when the
key is pressed, the balance displays | £nd | Then, it
returns to the weighing mode and displays the
updated response indicator. The response indicator
remains displayed for a while.

Note

Setting the response rate automatically changes the
“Condition {{ond)” and “Display refresh rate (5Pd)”
parameters of “Environment, Display (bA5Fnc)” in the
function table, as shown below:

Indicator | [and (Condition) | 5Pd (Display refresh rate)
FAST 0
MID. .'
SLOW Z

Eo | T3] -

When the balance is fo be used with other setting

combinations, set each parameter in the function table.
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Calibration Mode

The balance has the following modes.
@ Calibration using the internal mass (One-touch catibration, onlly for the HR-AZ sexies)

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

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

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

@ Calibration adjusts the balance for accurate weighing.
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.

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

e To output the data for GLP using the RS-232C serial interface, set “GLP output ( nFo ¥ of
“Data output { daut ). For details, refer to “10. FUNCTION TABLE". To display the GLP ouipu,
a printer or personal computer is required.

@ Calibration testis available only when “GLP output ( nFo ¥ of “Data output (dout Yissetto" ) or “"

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

Model Usable calibration weight Adjustable range
AR-250A | 250g,200¢,1009,50¢g -
HR-150A [ 150g,100g,5Cg -0.0150 g to +0.0150 g

HR-100A | 100 g, 50
The calibration weight in bold type: factory setting
The calibration weight value can be adjusted within the range above.

Display

e This indicator means “the balance. is measuring calibration data”.
Do not allow vibration or drafts to affect the balance while this
indicator is displayed.
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8-2 Calibration Using the Internal mass (One-Touch Calibration, only for HR-AZ series)

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

the key.

Note

Level the balance by adjusting the leveling feet and confirm that the bhbble is in the center of
the spirit level.
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 and performs calibration using the internal mass. Do not allow
vibration or drafis fo affect the balance.

4 The balance displays after calibration. If the "GLP output (nFa)’ parameter of the
function table is set to “ I” or “2”, the balance displays and outputs “Calibration Report”
using the R3-232C 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.

Ahout 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 perlodically. Correct the internal
mass value as necessary. For details, refer to “8-4 Correcting the internal mass value: 1" and "8-5
Correcting the internal mass value: 2",

To maintain the weighing accuracy, perform the internal mass value correction periodically.
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g-3 Calibration Test Using the internal Mass

@ This function tests the balance accuracy using the internal mass.
© Calibration test does not perform calibration.
e \When GLP output is set, the calibration test report is output or stored.

1 Connect the AC adapter and warm up the balance at

o Ixluinlnsnl
least one hour. ULl g
y Press and
2 Press and hold the key until is o/ hold the key
displayed, then release the key. i
EFH. in j = E. L oy

EF s
© o
2]
28
‘<CD

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

4 The measured zero point data is displayed.

5  The balance measures the internal mass.
Prevent vibration and drafts to affect the balance.

1 3 A

== ~

o'’ =1
[ .
c

(—— (—| e |3

. €3
c3
-1

& The value of the internal mass is displayed.
The normal range of the value is as follows:

i

e
C3
]
3
Co
co
C
"

Model ‘ The internal mass | The normal range l
HR-100AZ, HR-150AZ| 100.0000 g
+0.2 mg
HR-250AZ | 200.0000 g
7 If GLP output is set, is displayed, the P Om‘ﬁuj

calibration test report is output fo the RS$-232C

roJ
interfac. Refer to "GLP output {info)" of the function Eno
table, “11-2. GLP Report".
is displayed after the calibration.
8 The balance automatically returns to the weighing mode. —
> 00090
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8-4 Correcting the Internal Mass Value: 1 (Only for HR-AZ series)

® The HR-AZ series bajance 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. E

® 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 gto +0.0150 g I
HR-250AZ 200g i

Operation

E;kample : 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 vatue of +0.0006 g
as the correction reference value is 100 g.

Correct the internal mass by
b +0.0003¢g in 100g. Calibrate wit
the corrected internal mass.

Corrected mass value E

100.00004g

100.0003¢g

1 Perform calibration using the internal mass {(one-touch
calibration). Place the external weight on the HR-140AZ
weighing pan to obtain the correction value.

2 With the factory setting, the balance can not correct the intemal
mass value. Refer to “9, FUNCTION SWITCH AND
INITIALIZATION" and set the internal mass value correction

switch fo 1.

3 In the weighing mode, press and hold the SAMPLE| key to
display [ BASFnc |

4 Press the [SAMPLE key several times until is o Ee 1
displayed. ress g !

several times pLE /
5 Press the PRINT] key. —

Carrect the internal mass value using the following keys:

RE-ZERQ key To increase the value by one. |The balance displays
MODE] key To decrease the value by one. |-0.0015g after +0.0015g.

key  To store the correction value and
display the next menu item of the
function table. : -
key To cancel the operation and return to
the weighing mode.
6 Press the key to return to the weighing mode.

7 Pressthe key to perform calibration using the internal mass.

8 ‘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 HR-AZ series)

& 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 memary even

if the AC adapter is removed.

@ The usable calibration weights and the adjustable range are as follows:

Model Usable calibration weight Adjustable range
HR-100AZ | 100g,50g -
HR-150AZ | 1509g,100g.50g -0.0150 g to +0.0150 g
| HR-250AZ | 2504, 200g, 100g,50¢g

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 “%. FUNCTION
SWITCH AND INITIALIZATION” and set the internal
mass value correction switch to /.

2 In the the weighing mode, press an d hold the

key to display [ bRGFrc |
3 Pressthe key several times until

is displayed.

If is not displayed, perform step 1.
4 Press the PRINT key to display | LAL 01,

Refer to “8-8 Calibration Using an External

Weight”, to perform the calibration.

5 After calibration, the balance displays [FEAdY |

Remove the external weight, place the accessory
breeze break on the balance and press the PRINT] key.

6 is displayed and the balance corrects the

Internal mass value automatically

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

8 The balance displays and retums to the weighing
mode.

9 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 vaiue has not been corrected properly,

N repeat the procedure to adjust the correction vaiue.
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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 least one hour with nothing on the pan. -

2 Press and hold the key unti is
disptayed, and then release the key. . o )
~r I o ]
3 The balance displays [ LAL 0] . Lh our ' “ L AL ol

: —4| | Release
( "1 | the key

® If you want to change the calibration weight (a
list of usable weights is shown on page 24),

press the SAMPLE]| key and go to step 4.

® If you use the calibration weight value stored in
the balance, go to step 5.

i
'
|
I

4 Specify the calibration weight value as follows:

SAMPLE key To switch the display condition
to; “All of weight selection

mode} or “The last two digits
blinking” (value adjustment
mode).

RE-ZERO| key (To increass the value)
MODE| key (To decrease the value)}

To select the calibration
weight or adjust the value.

PRINT] key To store the new weight e.g. Calibration
value. Even if the AC weight value

adapter is removed, the data 100.0012 g
is maintained in non-volatile l’

-

memaory. To next page

key To cancel the operation and

return to .
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10

Confirm that there is nothing on the pan and
press the key. The balance measures the
zero point. Do not allow vibration or drafts to affect
the balance.

The balance displays the calibration weight value.

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

The balance displays . Remove the weight
from the pan.

When the GLP output is set, the balance displays
and outputs “Calibration Report”.

The balance will automatically. return to the
weighing mode.

Place the calibration weight oh the pan and confirm
that the value displayed is within £2 digits of the
specified value. if it is not within the range, check
the ambient conditions such as drafts and vibration,
also check the weighing pan. Then, repeat steps 1
to 9. ’
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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 (nFo)" parameter is set to * " or “g”. {Calibration test
does not perform calibration.)

Operation

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

2 Press and hold the key until is
displayed, and then release the key.

3 The balance displays [£L 0.
® If you want to change the target weight {a list of
usabie weights is shown o n page 24), press the
key and go to step 4.
® If you use the target weight value stored in the
balance, go fo step 5.

4 Specify the target weight value as follows:

SAMPLE] key

To switch the display
condition to: “All of the
segments blinking” (target
weight selection - mode) or
“The last two digits blinking”
{value adjustment mode).

RE-ZERQ key (To increase the value)
MODE key (To decrease the value)

key

key

To select the target weight or
adjust the value.

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

To cance! the operation and

returnto [£L 0]
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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 . '
. noonn
the [PRINT] key. The balance measures the target weight _ LWL g |
and displays the measured value. Do not allow vibration
or drafts to affect the balance.

7 The balance displays . Remove the weight from the
pan.

8 When the GLP output is set, the balance displays
and outputs “Calibration Test Report”.

9 The balance will automatically retum fo the weighing o p output

S pai
L

-
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9.1 Permit or Inhibit } |

The balance stores parameters that must not be changed unintentionally. There are fwo switches for
the purpose of protecting these parameters. Each switch can select either “permit” or ‘inhibit". The

“inhibit” protects parameters against unintentional operations.

Switches (HR-AZ series)

H_I’II’III
UL{I

4 4

{The display shown left indicates the factory settings.)

L Function table -

0 Toinhibit changes to the function table

| To permit changes to the function table

. =Y
e S —

Calibration using the internal mass (One-touch calibration)
1 To inhibit calibration using the internal mass

! To permit calibration using the internal mass

l—— Calibration using an external weight
2 Toinhibit calibration using an external weight

| To permit calibration using an external weight

L4 Not used

I————f Internal mass value correction

0 To inhibit correction

| To permit correction
Switches (HR-A series)

{The display shown feft indicates the factory settings.)

Function table
0 To inhibit changss to the function table
| To permit changes to the function table

Not used

Cafibration using an external weight

7 To inhibit calibration using an external weight
! To permit calibration using an external weight

L——— Not used
L’ Not used
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Operatlon o ‘ o
1 Press, the (ON:OFF] key to turn off the d|5p1ay

2 While pressing and holding the PRINT] key and the key, press the key:
The balance displays

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

4 Set the switches using the follawing keys.
key o select the switch to change the parameter. The selected switch blinks.
key  Tochange the parameter of the switch selected. ' -

f1:To inhibit changes. (T permit changes

PRINT] key To store the new parameter and return to the weighing mode.

key To cancel the operation ( is displayed.) To retum to the
weighing mode, press the key once again.

9.2 Initializing the Balance

This function returns the following parameters to factory settings. .

Calibration data

Function table

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

Function switch settings

Statistical data

internal mass vaiue (Only for the HR-AZ series)

Note
Be sure to calibrate the balance after |n|t|a||zatlon D

Operation ;
1 Press the [ON:OFF] key to tum off the dispiay- RNT(SAVPLES
Wath these ke S Press the ke
2 While pressing and holding the - key and the held down Y oKy
ISAMPLE] key, press the key. The balance
displays [ P5_|.

Lo 3 Press the key to disptay [ L |

4 Press the key.

To cancel this operation, press the key.

5 Pressthe key.

& Pressthe [PRINT key to initialize the balance.

The balance will automatically return to the weighing
mode.
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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 mainiained in non-volatile memaory.

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 “litem”. Each item stores a parameter.

Example
This example sets “Auto print mode A" for “Data output mode” and “100 digits” for “Auto print

difference”.

1 Start, From weighing mode|

Press and hold ltem

"Data output mode”
L Press
several
e times

Parameter
"Auto print mode A"

Press two times Parameter

Press one time_, 100 digits®

)

ftem

[End, To wighing modd

10-2 Display and Keys

Display/Key Description

The symbol ‘'Q” indicates that the parameter displayed is in effect.

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

Changes the parameler.

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 fo the
weighing mode.
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10-3 Details of the Function Table

Class ltem and Parameter Description
n o
Fast response, senstiive vaiue FAS
Cond - U, P :@ Wit "Hal.d 1", sets the averaging
Condition = : tire.
2 | Slow response, stable value  [SLOW
[} | Stable range is +1 digit The stabilization indicater iluminaies
St-& - when the display fluctuation is
Stability band width within the range. With “Hal d 1",
bilty ¢ | Stable range is +3 digits sets the stabilization range.
Hold = 00 | OFF Holds the display when stable in animal
Hold function I | oN mode. With Hold ", [HOLD tums on.
0 | OFF
Fre = | | Nomal Keeps zero display by fracking zero
o Zero tracking ¢ ! Strong | ot
E e ment 3 | Very strong
nvirenmen T .
Display aPd G | 5 imesisacond Period to refresh the display
Display refresh rate ! 110 imes/second
s« [ i
Pt . . i | Point() Decimat poirt format
Decimal point 1 Comma ()
F-an = 1 | OFF Tums on e weighing mode display
Auto display-ON I L ON when the AC adapter is connected.
Paff =flOoFF o\ Tumsoifthe dispiay afier 10 minutes
Auto display-OFF !"| ON (10 minutes) af inactivy.
rnb » [ | Displays Select whether or not fo display fhe
Diso! i start ; A -1 minimum weighing vaiue at weighing
1 Display at sta i | Does not display start.
bEER § | Does not scund | Selectwhether or natto sound the
Beap « | | Sounds | beep when operating on keys.
ry )% " : Confirms and sets the time and
[L Add Eﬁggg 10-9 Clock and calendar ! date. The time and date are added
Clock ! to ouiput data.
» [} | No comparison B
rp | | Comparison, excluding "near zero" when stable value or overloaded
: 3 | Comparisen, inciuding "near zero" when stable value or overloaded
Comparator mode - -
3 | Continuous comparison, excluding "near zero”
4 | Continuous comparison, including "near zero”
[P Frc O T
Comparator BEF- R
P LG buzzer 1| on
bEF- = JIOFF ]
OK buzzer ! | oN
bEP™ ~ [l | OFF
Hi buzzer I 1 ON

= Factory settings. Digit is a unit of minimum weighing value
*: Only forthe HR-AZ series

36



Class | _ltemand Parameter | Description i

L H I i . ‘

Upper limit
Plo

Lower fimit

Refer to “40-10 Comparator Function’.

o 0 | Keymode | Accepts the [PRINT, key only when i
B i { e diplayssale. ‘;

- TTAfopintmode A e y

S -  Ouputs data when the display is :

e %?;eﬁgﬁn;é:"g) | stable and condions of AP-F, AP E

Prt ° ‘,ﬁﬁfﬁféfl@f«‘_fl@%'&?i@?‘ﬁ.)@.‘.'éﬁ).‘..__.l‘fﬂiﬁfff‘iﬁ[??E%f!f‘fﬂ?ﬁflw_. L
Data output mode |- M:j‘_._‘, ,§@,@m®_§ ____________________ | Qutputs dafa confinuousty, .é
4 | Koy mode B (Immediately) | Acospts the PRINT key regarless '

IR Ao S | of the display condifion.________.
[ "Accepts the key immediately

5 | Key mode C (When stable) | when the display is stable, or waits |
T M___.ij?f_tr_‘.?ig.iﬁ’l@yt_ogEg‘_tﬁl?l@ﬂ@ﬂﬁ@t;_
£ | Interval output mode | Uses interval output mode. i
fe-p =0 [Pusoy | Displayedvaluo>Reforence

! Dspayedvalie<Reforence | ei
Both  Ragardiess of displayed value :\

Auto print polarity

RP-p o J‘ Difference between referance vaiue
Auto print difference  [—--5 QS e and displayed value C ’

dout

Data output | /¢ e _ g

Interval time

Fibminute |
A | 10 minute v
0 | Nooutput |
! | Time only i o
3

5-kd”

Time/Date output | 3 | Date only _ﬁ____m#______#_:ji
4 |Timeanddate |
5-d . Dkﬂ) output ] Selects whether or not the 1D
1D number output | | Output | number is output.
PUSE ! No pause ‘ )
Data output pause ; 11 Pause (1.6 secon as) 1 Selects the data output interval.
0 | Notused | Selects whether or nat autornatic

Used , ! feed is performed.

If']FEI

A !
GLP output ) Selects GLP output method,

1
!
|
!

[ R
RAr-d = [ |Notused . 1‘ Adjusts zero autornatically after daia
| Zero after output I | Used i is output

- ————
« Factory settings. Digitis a unit of minimum weighing value
* - Only for the HR-AZ series
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Class ltem and Parameter Description 1
g1 600bps
!'| 1200 bps o
5P5 = ¢ | 2400bps
Baud rate 7| 4800bps
4| 9600 bps
5 | 19200 bps
n '
btPr . 7 bits, even
. ool ! | 7 bits, odd
Data bit, parity bit 71 3bits none
5F riF » § | CRLF CR: ASCI cede 0Dh
interface * { | A8D standard format
| | DP format o
EHAE ¢ | KF format. | Refer to “10-6 Description of the
Data format 3 1 MT format [tem “Data Format™.
4 | NU format
5 | CSV format
L 0 | No fimit Selecis the wait time to receive &
Timeout = || 1second command.
Erld = | Nooutput
AK, Exor code I output AKASCH code 06h
nLt Sets an arbirary coefficient, Available only when programmable-

Programmable-unit (Multi-unit)

J‘ unit mode is selected.

Uri F
Unit

Refer ta “5. WEIGHING UNITS",

id
ID number

Refer to “11. ID NUMBER AND GLP REPORT"

RPF

Application function

Normal weighing mode

Capacity indicator

Statistical calculation mode

AP Fac

Application | 2EAF

Statistical

function
mode output items

2| g - | &

Number of data, sum

Number of data, sum, maximum,

minimum, average, range
{maximum-minimum}

Number of data, sum, maximum,

minimurn, average, range
(maximum-minimum), standard
deviation, coefficient of variation

Number of data, sim, maximum,
minimuim, average, range
(maximum-minimum), standard
deviation, coefficient of variation,
relafive emor

9 om i*

Internal mass value correction: Method 1

5 mat

Internal mass vaer correction: Method 2

Refer to “8. CALIBRATION".

Displayed only when the
function switch (internal mass
vat%le correction switch) Is set
to |

#: Only for the HR-AZ series

Caution

v : Factory settings.

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

the baud rate.

When a refresh rate of 20 times/second is used, set the baud rate to 4800 bps or higher.
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10-4 Description of the Class “Environment, Display”

Condition { {ond ) !
{ond 0 This parameter is for sensitive response to the fluctuation of a weight value. liil
Used for powder target weighing, welghing a very fight sample or when
quick response weighing is required.
After setting, the balance displays [FAST,

fond d This parameter is for stable weighing with slow response. Used to prevent a
welight value from drifting due to vibration or drafts.

After setting, the balance displays lsLow. \

Note
With “Hold function (Hol d)” set to “ON ( [)”, this item is used to sef the
averaging time.

Stability band width (56-b) T
This item confrols 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 i
data. The parameter influences the “Auto print mode” ;

St-b 0 This parameter is for sensitive response of the stabilization indicator. Used :
ﬁ for exact weighing. P
Ck-b ¢ This parameter ignores slight fiuctuation of a weight value. Used to prevent

a weight value from drifting due to vibration or drafts.

Note
With “Hold function (Hol d)” set to “ON (1", this item is used to set the
stabilization range.

Hold function ( Held ) (Animal weighing mode)

This function is used fo weigh a moving object such as an animal.

When the weight data is over the weighing range from zero and the display fluctuation is within the
stabilization range for a fixed period of averaging time, the processing indicator fliuminates and the
balance displays the average weight of the animal. When the animal is removed from the weighing i
pan, the display returns to zero automatically.

This function is available onty when the hold function parameter is set to “ /" (the animal mode
indicator flluminates) and any weighing unit other than the counting mode is sefected.

The stabilization range and averaging time are set in “Condition (£ ond Y’ and “Stability band width (56-b)".

(SE-b 0 | 6.25% Lesser
5% &
16.7% Greater

Averaging
{ond | 2seconds Faster
Cand || 4seconds i":

8 seconds More accurate

HR-100A [ 150A }250A 1002009
HR-100AZ / 150AZ [ 260AZ | or over
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Zero tracking (trc ) .
This function tracks zero poiht drift caused by changes in the ervironment and stabilizes the zero -
point. When the weight data Is only a few digits, turn the function off for accurate weighing.

Note
Digit indicates a unit of minimum weighing value.

brc 0 The tracking function is not used. Used for weighing a very light sample.
bre | The tracking function is used. Normal zero tracking.

kre 2 The tracking function is used. Strong zero tracking.

trec 3 The tracking function is used. Very strong zero tracking.

Display refresh rate ( 5Pd )

Period to refresh the display. This parameter influences “Stream mode” along with “Baud rate” and
“Data output pause”

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

Decimal point { Pnt }
The decimai point format can be selected,

Auto display-ON (F-on )
When the AC adapter is connected, the display is automatically turned on in the weighing mode,

without the [ON:OFF| key operation. Used when the balance is built into an automated system. One
hour warm up is necessary for accurate weighing.

Auto display-OFF { PaFF )

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 requiremeant in the weighing state as in the off state (standby mode).)
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10-5 Description of the Item “Data Output Mode”

The parameter setting of the “Data output mode ( Prt )" applies to the performance when the data is
transmitled using the R3-232C serial interface.

Key mode
When the [PRINT key is pressed with the stabilization indictor turned on, the balance outputs the
weight data and the display blinks one time.

Required setting deut Prt O Key mode

Auto print modes Aand 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 turned on, the balance outputs the
data and the display blinks one time.

Mode A: Required setting daut PrE | Auto print mode A (reference = zerc)
dout RF-F Auto print polarity
deut RP-b Awto print difference
Example “For outputing the weight value each time a sample is added, with

“fr-d” set to * /" (to adjust zero after the data is output).”

Mode B: Required setting dauk Prk 2 Auto print mode B (reference = last stable value)
douk Ap-A Auto print polarity
dout AP-4 Auto print difference
Example “For outputting the weight value while a sample is added.”

Stream mode

The balance outputs the weight data continuously regardless of the display condition. The display
does not blink in this mode.

Required setting dout Frk 3 Stream mode
BASFAC 5Pd Display refresh rate
SF &PS Baud rate
Example “For moniforing data on a computer”
Caution

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

Key mode B

When the PRIN key is pressed, the balance outputs the weight data, regardless of the display
condition. The display does not blink in this mode.

Key mode C

When the PRINT key is pressed with the stabilization indictor turned on, the balance outputs the
weight data. When 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.
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Interval output mode

The weight data is periodically output.

When the key is pressed, the palance starts to output the weight data at a preset interval '
time. When the key is pressed again, the balance stops outputting the weight data.

Required setting dout Prk b Interval ouiput mode
douk ink Interval fime
Example “For outputting the weight data periodically.”
Caution

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

@ This format consists of fifteen characters exciuding the terminator.
e A header of two characters indicates the balance condition.

® The polarity sign is placed before the data with the leading zeros. If the data is zero, the plus
sign 1s used.

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

7T, 100112 [0]0l7]8] | [ [l

~

Header Data Unit  Terminator

v

Stable header @ | T] Stable header (Counting mode)
Unstable header

L | Overload header

DP (Dump print) format S, F EYPE I
This format is used when the peripheral equipment can not receive the A&D format. If an AD-8121B
is used, set the printer to MODE 3. :

& This format consists of sixteen characters excluding the terminator. _

@ Aheader of two characlers indicates the balance condition. No overioad header is used.

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

@ The unit, consisting of three characlers, follows the data.

Tl 112 JoTo] 7T8] ][ e Cale]
T N

Header Data " Unit  Terminator

Stable header Stable header (Counting mode)
Unstable header
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KF format G.F EYFEC
This is the Karl-Fischer moisture meter format and is used when the peripheral equipment can only
communicate using this format.

@ This format consists of fourteen characters excluding the terminator.

@ This format has no header characters.

& The polarity sign is placed before the data, with spaces in place of leading zetos, if the data is
not zero or overioaded.

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

T[Tz o el 718 el [o{Crle

ata Unit “Terminator
[_[g ]| Stable value
Unstable value
MT format S F EYPE 3

® 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
ST Clololiiz! o lof7 (e[ _[g [RlF)

e — T N—

\___#___,___.———4——*/
Header Data Unit Terminator

Stable header
'S | D | Unstable header
s [1 | Overioad header

NU (numerical) format G, F EYPE Y
This format outputs only numerical data.

& This format consists of nine characters excluding the terminator.

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

+To]2]- [ofol7]8[Calr!

Data Terminator

cSV format  5F EHPE S
@ Separates the data of AD standard format and the unit by a comma (.}
e OQutputs the unit even when the data is overioaded.
ST,+012.0078, © — g<CR><LF>
Weight data

STFL e Tolilzl Jo o7 el [T el
EIHBEEIEIEIEIEI +[ 11 o], o] fg [CAlLe
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Date douk 5-td £ or 3
@ The date output order can be changed in "Clock {CL Rdd)".
© The year is output in a four-digit format.

(AT2]/ 37112 [0 [1 10 CRl]

Time douk 5-td | or 3
@ The time is output in & 24-hour format.

Ci2[:[sl4]: {516 R

10-7 Data Format Examples

Stable ASDSIT . T+loTol1]-18]1]2]7[_]_]9[CHL]
o Yg 191 DP WIT || ¥ 8127-—“—IQCRJL_Fl
Wieis) kP [+ ]t 811127 /9] CRLE

MT [s]ofolo)sloat 81| 2 7] lglCRLF
NU [+lojo[1].][8]1;2]7ICRLF]
Unstable ASDIUTS], [~ Jo[1l8]. [3]7]6]9 . .||g CRLF!
1837699 | RE Tl 1088 . 8191 ol oICAE
NU [-Jofo[118]3].[6]9[CHLF]
Overload ASDIOTL], T+Tola[el9 a9 |E[+[1]9lCRLE
Positive error DP \_.Jl_JL_?\_iL.JL_II_lL_IEI_I\_IuL_lI_I\_.J\_JCRLﬂ
MT 18]+ |SLf
NU [+|9lo9 9]9]9]9]9 R
Overload A&D[o L], -]9]9lojo[9l9 9lE +i1:9|%RLF
Negative error ) = P P P O = O O P ([
KF L_!I_Jl_,J\_.JI_lI_JLI_iI_..J\_JL..JL_l!_IL.JCR1L_F‘
uT (51705
NU [-|gajelol9]98[o[9]CKL]
., Space, ASCII 20h
S  Carriage Return, ASCIl 0Dh
Lr  Line Feed, ASCH 0Ah
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Units

g

mg

Counting mode
Precent mode
Ounce (Avoir)
Troy Qunce
Metric Carat
Momme
Pennyweight

Grain

HK general,
Tael (Singapore)

Tael (HK, jewelry)
Tael (Taiwan)

Tael (China)

Tola (India)
Messghal

Multi

. Space, ASCIll 20h

Note

A&D DR KF MT
|_lg]  [olode]  [lglold L]
l-Imig} [=imlg]  [omlg]]  [o[m]g]
uPlc]  [oiplc]  [olelels]  [Llplcls]
90 7 [y PO 7 [ O 7 PO Yy OO 7Y
llofz]  [ofe]z]  [ulefzlo]  [_feiz]
lolz]t] " [olz[t] [olofzlt] [Zfolz]t]
|ofelt]  [Lfelt]  [Lleftin]  [ofe[f]
[mio[m]  [m[e]m] [L[m[om] | [mlo]
Wlwit]  [dwlt] [ald]wit] [ [dTw]t]
l=[6IN]  [o[cIN]  [olelrlo]  [L[GIN]
S I e LY I e A 3 Y e AT
P ES IE  3  3 T B AR Y
(S I A Y I e S TR RS T
Ll t] ] ]t = t[t]e]  [LIt]1]
wlott] Sfnitl lftlefr] [it]
mlels] [mlels] [=IM[sloi  [oim]
MLiTh  MILITE [LIMILET IMIL]T]

When “Pound Qunce” is selected, the data is output with the unit of ounce {oz}.

10-8 Description of the ltem “Application Function”

Capacity indicator { AFF 1}

In the weighing mode, the indicator displays the weight data relative to the weighing capacity in
percentage. (Zero = 0%, maximum capacity = /0{%)

Statisfical calculation mode { APF 2)

The mode statistically calculates the weight data, and displays or outputs the results. For details,
refer to “6-4 Statistical Calculation Mode”.
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10-9 Clock and Calendar Function (Only for HR-AZ series)

The HR-AZ series balance is equipped with a clock and calendar function. When the “GLP output
(inFo)” parameter is set to “ /" or “c" and the “Time/Date output (5-td)” parameter is setto “ 1", *¢” or

“J* the time and date are added to the output data. Set or confirm the time and date as follows:

Operation

1 Press and hold the [SAMPLE| key until | bA5Fnc | of

the function table is displayed.

5 Press the [BAMPLE| key several times to display
e

3 Press the [PRINT| 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.
€ When the date is correct and the operation is to be
finished, press the key and go to step 8.
@ When the date is correct and the time is to be

confirmed, press the key and go to step 6.

€ When the date is not correct and is fo be changed,
press the |RE-ZERO key and go fo step 5.
Note

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 Setthe date using the following keys.

SAMPLE| key To select the digits to change

the value. The selected digits

blink.
RE-ZERQ key To increase the value by one.
MODE key To decrease the value by one.
PRINT| key To store the new sefting,
display and go to step
‘ 8.
key To cancel the new setting and
go to step 6.
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Confirming the time
6 The current time is displayed with ali the digits
blinking.
® When the time is correct and the date does not
need fo be confirmed, press the key and go fo
step 8.
® When the time is correct and the date is to be
confirmed, press the key and go back to
step 4.
® When the time is not correct and is to be changed,

press the key and go to step 7.
Setting the time (with part of the digits blinking)
7 Set the time in a 24-hour format using the following
keys.

SAMPLE, key To select the digits to change

. the value. The selected digits

s blink.
RE-ZERO key To increase the value by one.
key To decrease the value by one.
PRINT| key To store the new sefting,
display and go fo step
8"
[CAL key To eancel the new setting and

go back to step 4.

Quitting the operation

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

Notes

[To the date |
| sefting mode |

)

o Do not enter invalid values such as a non-existing date when setting the fime and date.
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1010 Comparator Function

The resuits of the comparison are indicated by [HI[OK/LCl on the display.
Operating conditions: ® No comparison

@ Comparison when the weight dafa is stable or overioaded, excluding "near zero”

& Comparison when the weight data is stable or overloaded, including “near zero”
@ Continuous comparison, excluding “near zero”
e Continuous compatison, including “near zero”
To compare, use: © Upper limit value and lower limit value
Input method: @ Digital input
Note

“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 ({F FacY, 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

1 Press and hold the key until of the function table is displayed.
2 Press the key several times to disptay [£P_Fnc

3 Press the key. /

4 Press the key several times to display . !

5 Press the key to store the selected mode.

Entering the upper limit vaiue

6 With displayed, press the PRINT] key. The current setting of the upper fimit value is
displayed with all the digits blinking.

@ When ihe current setting is not to be changed, press the PRIN or keytogotostep 7.
@ When the current setling is to be changed, press the RE-ZERQ| key. Change the setling
using the foliowing keys.

SAMPLE key To select the digit to change the value. The selected digit blinks.

RE-ZERO| key To change the value of the digit selected.
MODE key To switch the polarity.

FRIN l key To store the new setting and go to step 7.
EAI___] key To cancel the new setting and go to step 7.

Entering the lower limit value

7 With displayed, press the [PRINT! key. The current setting of the lower limit value is
displayed with all the digits blinking.
@ When the current setting is not fo be changed, press the PRIN or key to go to step 8.
e \When the current setting is to be changed, press the [RE-ZERC)| kay. Change the setting
using the following keys.

[SAMPLE| key To select the digit to change the value. The selected digit blinks.
RE-ZERO, key To changs the value of the digit selected.

MODE| key To switch the polarity.
PRIN I key To store the new setiing and go to step 8.
CAQ key To cancel the new setting and go to step 8.

8 Pressthe key to exit the comparator function and return {o the weighing mode.
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The ID number i used to identify the blance when Good Laboratory Practice (GLP) is used.

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

The GLP output format is selected at “GLP output (:#Fa)" of the function table and can be
output to a personal computer or printer using the R$-232C serial interface.

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

When the AD-8121B is used, the date and time can be printed using the AD-8121B clock and
calendar function. In this case, set the “GLP output { 1afo )" parameter to * I".,

The balance can output the following reports for GLP.

“Calibration report” of the calibration, using the internal mass (Calibration due to changes in
ternperature and one-touch calibration.)

“Calibration report” of the calibration, using an extemal weight.

“Calibration test report” of the calibration test, using an external weight.

“Title block” and "End block” for the weight data. ‘

11-1 Setting the ID Number

1

Press and hold the SAMPLE| key until | bA5Fnz | of the function table is displayed.

2 Press the key several times to display [1d]. -
3 Press the key. Set the 1D number using the following keys.
key = To select the digit to change the value. The selected digit blinks,
key  To set the character of the digit selected. Refer to the display character
set shown below.
key To store the new |D number and display
key To cancel the new ID number and display
4 Press the key to return to the weighing mode.
Display character set
0]1]2|3|4|5/8|7|8/8|-| |A|BICIDIEF|GIH|JiKIL MNIO/PlQRISITIUIVIW XY Z
RN E IR G A = S i R A G R R R R

w Space
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11-2 GLP Report

Set the following parameters to output the report.

e To print the report, set the “GLP output ( info ) parameter to * I", set the “Data cutput pause
( PUSE Y parameter to “ /" and use MODE 3 of the AD-8121B. For details on using the printer,
refer to “16-1 Connection to the AD-8121B Printer”.

e To output the report to a personal computer using the RS232C serial interface, set the “GLP .
output { mFo ) parameter to "2, .

Note

if the time and date are not correct, adjust the AD-8121B clock and calendar (HR-A serieé) or
use “C1L Add “ of the function table to adjust the time and date (HR-AZ series).

Calibration report using an internal weight

When the setting is “infa I When the setting Is “ inFo 27t
AD-8121 format

General data format

Remarks \

—— Manufacturer——> | e A_G_DSTERMD
‘ Mode! MODEL___HR-250AZ<TERM>
« - Serial number—— | §/N.____012345678<TERM>
«——- 1D number IR § | RN ABGDEFGLTERM>
Dat DATE<TERW>
Time | e 2011/12/31<TERM>
«~— Calibration typ TIMESTERMS
(\ T 12:34:56<TERM>

CALIBRATED (INT.)<TERM>

REMARKS<TERM>

{TERM>

<TERM>

STGNATURE<TERM>

{TERM>

<TERM>
e — o —————{TERM>
<{TERM>

<TERM>

HAETURE <+—-— Signature —\

0 Space, ASCII 20h -
<TERM> Terminator,Cg, Lr OrCR

CR Carriage return, ASCH 0Dh

LF Line feed, ASCH OAh
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Calibration report using an external weight .
When the setting is “wfa 1™ When the setting Is “inFa 2"

Cr Carriage return, ASCI 0Dh

L Line feed, ASCI 0Ah %k With HR-AZ series, the time and

date are added to output data.

: AD-8121 format . . General data format )
: [ | = Manufacturer———| .. A_& _D<TERM> 4
f Modet WMODEL..__HR-250AZ<TERM>
«—— Serial number—— | $/N__.__012345678<TERM>
: - +—— ID number———>| [Dece ABGDEF GSTERM>
: Date DATE<TERM>
! Time \ <TERM> * ; ¥
«— Calibration typ TIME<TERN> Vv
: Calibration <TERM> * ‘ ; |
weight CALIBRATED (EXT. )<TERW>
gk <~ Remarks CAL. WEIGHT<TERM>
! —\ 200, 0000__ g <TERM>
. REMARKS<TERM>
: ~—— Signature {TERM>
x CTERMD
: STGNATURE<TERM>
O <TERM>
§ R <TERM>
T e ot <TERM>
. Space,ASCIl 20n CTERID>
: <TERM=> Terminator,Cr, Lp orCr <{TERW>

Calibration test report using an external weight
(Calibration test does not perform calibration.)
When the setting is “ infa ™ When the sefting is “inFo 2™
AD-8121 format General data format

< Manufacturer—— | o voeeeo AL D <TERM> i
Model MODEL.___HR-250AZ<TERM> !

«——Serial number—— | S/N_.._.012345678<TERW>

D number— | 1D ABCDEFG<TERM>
Date DATE<TERM>

o Time——_ | <TERM> *
«— Calibration tes TIME<TERW>

type \ CTERWD> ¥

«~——Zero point valu CAL. TEST(EXT. ) <TERM>
< Target weighte\ ACTUALCTERIE>

valute | e 0. 0000__g<TERM>
«~——Target weight\ 1999999, g TERM>

Al
M

~— Remarks TARGET<TERM>

N o720, 0000....g<TERID
REMARKS<TERM>
SIGHETUREE ~——— Signature {TERM>
TS| CTERMS
' STGNATURE<TERM>
___________ <TERM>
<TERM>
e CTERM>
L Space, ASCII 20h <TERM>
<TERM> Terminator,Cg, Ly orCr <TERM>
CR Cantiage refurn, ASCII ODh % With HR-AZ series, the time and
LE Line feed, ASCIl OAh date are added to output data.
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Title block and end hlock

When a weight value is recorded as the GLP data, “Title biock” and “End block™ are inserted at the
beginning and at the end of a group of weight values, in the GLP report.

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

Operation

1 With the welght data displayed, press and hold the [PRINT] key untii SER-E s displayed.
The “Title block” is output.

2 The weight data is output according to the parameter setting of the data output mode.
3 Press and hold the [PRINT] key unfil is displayed. The “End block” is output.

When the setting is * mnfo 1" When the setting is “ infa ™
AD-8121 format - Title b'°°k\ General data format
o WH—Manufacturer—ﬁ T i ALK _D<TERN>
Model MODEL___HR-250AZ<TERM>
«— Serial number—— |} §/N_..._._012345678<TERM> |
~——ID number —— 1| TDc ABGDEFG<TERM>
Date .. DATE<TERM>
. <TERM> *
ime .|| START<TERM>
TIME<TERM>
<TERM> ' *
L
WT___+12. 3456uag<IERM>

Welght data WT ...+12. 3481
A

~03.. g<TERM>
WT___+12. 3451__g<TERM>
WT_...+12. 3453__g<TERW>
WT___+12. 3471__g<TERM>
WT___+12.3464__z<TERM>
<{TERM>
END<TERM>
T1ME<TERM>
<TERM> *

~Signature REMARKS<TERM>
N <TERM>
<TERM>
nd block S1GNATURE <TERM>
|| <TERI>

e <TERID>

———————————————— <TERMW>
s Space, ASCII 20h gggmi
<TERM> Terminator, Cr, Lg or&R

CR carriage retumn, ASCH 0Dh

Lr Line feed, ASCIl| 0Ah * With HR-AZ series, the time and
date are added to output data.

Time
Remarks

T

/)

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

i e— Bottom of the balance

S - =L
]

)

Cautidn

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

Note

@ The density mode was not selected for use when the balance was shipped from the factory.
To use this maode, change the function table settings to activate the density mode.
Refer to "5.2. Staring Active Units".

5 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, fiquid and the liquid density.

Where p : Densily of a sample
i A A : Mass value of a sample in air
P a8 X po B Mass value of a sample in fiquid

po : Density of afiquid

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.

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

A—B

p:

Prior to measurement: Changing the function table
Prior to measurement, change the function table as follows:

1 Selecting the density mode.
The density mode is available as one of the weighing units,
Select it by pressing the key. To use the mode, select it (unit of (Ut 15 1) in the
function table. Refer to "5.2. Storing Active Units".
2 Selection of the sample for measurement.
Select whether the measurement sample is a solid or liguid.
3 Selecting a way fo set the density of a fiquid.
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 next 5 . :

Class ftem and Parameter Description
bdm = O | Watertemperature
a5 Fnc Liquid density input ! | Liquid density
Density function d5 = 0 | Density measurement of a solid
Selectionofa |1 fone ST
measurement sample ! | Density measurement of a liquid

= is factory setting.
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Measuring the density of a solid ( specific gravity )

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 can not be changed with the m key.

The density {or specific gravity) is displayed after "Mass : lzom Enter.mg_ the

N o ensity of a liquid”
measurement in air" and "Mass measurement in liquid”. -
The procedure of each measurements is as follows:
- g:gram. -« :the processing indicator. ’

1 Enter the density mode. (g lights. - blinks.) [Weighing in air . -

Place nothing on both pan and press the RE-ZERO | key !¢ fights. - blinks.
to display zero.

Place samp!e on

2 . Place the sample on the pan in air. (g lights. -« blinks.) YR — the paﬂ " air
If the weight value is output, press the | PRINT | key to g %%téng _T g;irﬁks '-) = I‘l‘lL.llLiFl 5
) oL

store it after a stable weight value s displayed.
Press the key to decide the weight value . Output
in air and proceed to next step. ‘
Note If negative value or {out of range) is displayed,

the | SAMPLE | key is inactive.

Move sample from
3 Move the sample to the pan in liquid. (g lights.- lights.) the pan in air o the

If the weight value is output, press the key to : pan in liquid
store it after a stable weight value is displayed. 1W§ighing in I!quid.

Press the key to decide the weight value in (g lights, = lights.
liquid and proceed to next step.

Note lf fout of range) is displayed, the | RANGE | key
is inactive.

Density setfing of liguid.
4 Inputting the density of the fiquid g turns off. - lights.

Refer to “Entering the density of a liquid” and set the
density of the liquid. Press the | SAMPLE | key to

proceed to the next step. Density display.
g turns off. -a lights.

5 i the density value is stored or output, press the
key to store it. (Unit: J5. gturns off. -a lights.)
Press the key to measure another sample
and proceed to step 2.

6 Ifthe liquid temperature or the type of liquid is changed
during measurement, input again the value of the liquid
density as necessary.

7 Press the | MODE | key o proceed to other modes.
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Entering the density of a liquid -
Two ways to set the density of a liquid are available in the function table, "Liquid density input (Ld 1n):
by entering the water temperature or by entering the density directly.

Entering the water temperature (Ld .n 0}

The water temperature currerfly set (unit°C, factory setfing : 25.0°C) is - defie
displayed. Use the following keys to change the value. futid

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

L}

MODE [(-)key

.......... The key to decrease the temperature.

key

(99.9°C is displayed after 0.0°C) -
PRINT | key ........... The key to select the digit to change the value.

SAMPLE | key .......The key to store new water temperature, display and retum to
the density displaying mode. Proceed 1o Step 5.

Proceed to Step 5.

The relation between the water temperature and density

The kay to cance! the change and retum to the density displaying mode.

°C

+0

+1

+2

+3

+4

+5

+6

+7

+8

+9

0

0.99984

0.99990

0.99994

0.99596

0.99997

0.9989%6

0.99994

0.99990

0.99935

0.20978

10

0.99970

0.99961

0.99949

0.99938

0.99924

0.99910

0.29804

0.99877

0.69860

0.99841

20

(.99820

0.99799

0.99777

0.99754

0.99730

£.99704

0.50678

0.99651

0.99%623

0.59594

30

0.99565

0.99534

0.89503

0.99470

0.90437

0.99403

0.59368

0.99333

0.99297

0.99259

40

0.99222

0.99183

0.99144

0.99104

0.99063

0.99021

0.98979

.98936

0.08893

0.98849

50

0.98804

0.98758

0.98712

0.98665

0.98618

0.98570

0.98521

£.98471

0.98422

0.98371

60

0.98320

0.98268

0.9821%

0.98163

0.88110

0.98055

0.58001

0.97946

0.97890

0.97834

70

0.97777

0.97720

0.97882

0.97603

0.97544

0.97485

0.97425

0.97364

£.97303

0.97242

80

0.97180

097117

0.97054

£.96991

0.96827

0.96862

0.96797

0.96731

0.96665

0.96800

a0

0.96532

0.96465

0.96387

0.96328

0.96258

0.96190

0.96120

0.96050

0.95979

0.95806

Entering the density directly ({din /)
The density currently set {(unit : g / em®, factory setting : 1.0000g / cm®) is displayed.

Use the following keys to change the value.

The range to set the density is 0.0000g / cm® to 1.9999g / e,

RE-ZERO |{+)key-The key to increase the value of the digit selected.
MODE | (-)key - The key to decrease the value of the digit selected.

glom®

PRINT | key s The key fo select the digit to change the value.

SAMPLE | key-----The key to siore the change, display and refum fo the density displaying
mode. Proceed to Step 5.

key-eeeeeeees - The key to cancel the change and retum to the density displaving mads. Proceed
to Step 5.
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Measuring the density of a liquid ( specific gravity )
Note The density display Is four decimal places. The minimum display can not be changed

with the | SAMPLE | key. : '
From "Entering the
The density (or specific gravity) is displayed after "Mass density of a liquid”

measurement of a float in air and "Mass measurement
a float In fiquid”. The procedure of each measurements
is as follows:

g gram. -« :the processing indicator.

! Weighing in air.
; 1 Enter the density mode. (g fights. -« blinks.) g lights. - biinks.
Place nothing on the weighing pan and press the l
key to display zero. Place the float on
Welghing in air. the weighing pan.

2  Placethe float on the weighing pan. (g lights. - g lights. =t blinks. 78" HJ i e
blinks.) e

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 {o next step.

Note If negative value or (out of range) is

displayed, the | SAMPLE | key Is inactive. Submerge the float
in the liguid.

3 Pourinthe 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

I Weighing in liquid.
19 lights. -« lights.

take a reading.

If the weight value is output, press the key.

Press the key to decide the weight Volume inputting.

value in liquid and proceed to next step. g turns off. - lights.
Note [ (out of range} is displayed, the

key is inactive.
Density display.

4 Inputiing the volume of the float g furns off. = lights.

Refer to “Entering the volume of a float” and Input the

volume of a float. Press the | SAMPLE | key to

proceed to the next step.

5 Ifthe density value is output, press the | PRINT | key
to store it. (Unit: 15, gtumns off. -« lights.)

Press the | SAMPLE | key to measure another

sample and proceed fo step 2.

6 Pressthe | MODE | key to proceed to ather modes.
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_Entering the volume of a float
The balance displiays the set float volume (factory setiing: 10.00cm®). Change the setting value
by using the following keys if necessary.
Available adjustment range is 0.01 to 99.99 em?, and unit is 0.04 cm®.

RE-ZERO | (+)key- The key fo increase the value of the digit selected.
MODE | (-)key--- The key to decrease the value of the digit selected.

PRINT |key - The key to select the digit to change the value.

SAMPLE | key--- The key to store the change, display and retum to the density displaying
mode. Proceed fo Step 5.

gy erseseeseeeeees The key to cancel the change and return to the density displaying mode. Proceed
to Step 5.
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This is a programmable unit conversion function. it multiplies the weight data in grarhs by an
arbitrary coefficient set in the function {able and displays the result.

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

Model Minimum coefficient | Maximum coefficient '
HR-100AZ [ 150AZ [ 250AZ
HR-100A /150A /250A 0.000001 10000

Operation
1 Press and hold the SAMPLE| key until LASFAC | of the function table is displayed.
2 Press the [SAMPLE key several times o display
3 Press the PRINT| 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.
@ When it is not to be changed, press the key and go to step 6.

@ When it is to be changed, press the RE-ZERO key :
and go to step 5.

Setting the coefficient
5 Set the coefficient using the following keys.

ISAMPLE| key To select a digit to change the
value. The selected digit blinks.

key  Tochange the vaiue.

key To change the decimal point
position.
Each time the switch is pressed,
the decimal point position
changes as follows: :

|—>0.000001 — . 00.00001 — .. —= 0000001 —> 0000001—]

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

[CAL key To cancel the new setiing and
go to step 6.

Quitting the operation

6 The balance displays . Press the key to exit the programmable-unit function and
return to the weighing mode.

Using the function _
Press the key to select the programmabie-unit (na display on the unit section). Perform
weighing as described in “6-1 Basic Operation {Gram Mode)". After weighing, the balance
displays the result (weight data in grams x coefficient}.




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

Transmission system: EIA RS-232C (D-Sub 8-pin, female connector)
Transmission form  : Asynchronous, bi-directional, half duplex

Transmission rate = 10 timesfsecond or 5 imes/second (same as data refresh rate)
Data format - : Baudrate : 600, 1200, 2400, 4300, 9600, 19200 bps

Databits : 7 or8 bils

Parity : Even, Odd (Data bits 7 bits)

Nane {Data bits 8 bits)
Stop bit : 1 bit
Code 1 ASCII RS-239C
1  -5Vto-15V

L

_[ JL%B. 1 l 2‘ 3\ 4\ 5 ‘MEB\ -0 45V to +15V

Data bits l T—Stop hit

Start bit Parity bit

D-Sub 9-pin assignments

PinNo. | Signalname | Direction Description
1 - .- No connection
2 TXD Qutput | Transmit data
3 RXD Input Receive data
4 — — No connection
5 SG - Signal ground
6 DSR Output | Data set ready
7 RTS Input Request io send
8 CTS Quiput | Clear to send
9 - — No connection

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

" 'Balanceside . -
Sl e DCET

YVAAYV

Approx BV ANV

L. “Inside of balance .-

60



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

Example of use AD-8121B mode seﬁin?
To print A&D standard format weight data, using the HR-AZ / HR-Z MODE 1
key or auto print mode. {The time and date can be added.)
To print A&D standard format weight data, using the AD-8121B DAT/_\]
key or AD-8121B buitt-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-Z statistical data. MODE 3
To print GLP output. MODE 3 |
Factory | AD-8121B AD-8121B AD-8121 ;‘
Class Item and Parameter | coyings | MODE 1 MODE2 | MODE3
PrE n n * a a o *
dout Data output mode 4 b, heH5 ™ = R
Data output | PU5E n f .
Data output pause v b . b "2
bPS |
Baud rate ¢ d ¢ ¢
CF bEPr n n i i
) Data bit, parity bit . Y v -
Serial e
i L fLF D It n [l
interface Terminator u h 0
FUPE o . . ,
Data format - “ ! N

*4 Set appropriate parameters for “RA-F (Auto print polarity)” and “AP-b (Auto print difference) * when
auto print mode Aor B (Prt {or ) is selected.
Set the AD-8121B DIP switch No.3 to ON when unstable data is printed with “Prk 4,

*3  Set | when muitiple lines are printed in the HR-AZ /HR-Z statistical calculation mode.

Notes

Refer to "11-2 GLP Report” for print samples.
Settings of AD-8121B DIP switches

AD-8121B o
H’IODE DIP switch Description
MODE . i
T e E LD Print at receiving data. :
MODE 1 0] é £%| | Standard mode, statistical calcutation mode
MODE2 | [ MOSE s | Print by the AD-8121B key operation or AD-8121B built-n timer.
[]EA% | Standard mode, interval mode, chart mode
MODE . oo
T EzlO Print at receiving data.
MODE3 | @[5 | Dump print mode |
DIP switch No.3 : Handling unstable data VODE
ON Print w
OFF Not printed 1NN
MODE
Set the DIP switch No.4 to OFF.




17-1 Command List

Note

A command has a terminator added, that is specified using the "Terminator {{rLF)"

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

Commands to query weight data

C

Cancels the 8 or SIR command.

Q

Requests the weight data iImmediately.

8

Requests the weight data when stabilized.

Sl

Requests the weight data immediately.

SIR

Requests the weight data continuously.

E
ScP

Requests the weight data when stabilized.

Note: The “Q” and “SI” commands, the “S” and “EscP” commands behave the same.

Commands to control the balance

CAL Same as the [CAL key.
EXC* Calibration using an extsmal welght
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-ZERQ| key
SMP Same as the [SAMPLE] key.
T Tare key
Z Same as the RE-ZERQ key
EeeT Same as the [RE-ZERO| key
U Same as the MODE key
7D Requests the {D number.
78N Requests the serial number.
77N Requests the model name.
PT Requests the tare weight.
PT; s###+. *__ g | Changes the tare weight.
‘The unit added is the current weighing unit in A&D standard format.

MNote: The “R”, “Z” and “EscT” commands behave the same.

Ese 1 ASCIl code 1Bh
% : Only for the HR-AZ series
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17-2 Acknowiedge Code and Error Codes

When the “AK, Error code (Fr[d)" parameter of “Serial interface (5 F ) is setto “ /", the balance
outputs <AK> code or an error code for each command as follows:

<AK> (06h) Acknowledge in ASCH code.

@ 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 o request data and can process it, the balance
outputs the data.

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

Among commands fo control the balance, the following transmit the acknowiedge 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 exampie

‘Personal computer} Time
|
I
]
1

Confirmation of
command receipt

Processing command

Command completion :

s Zero display

(..____-..
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CAL command example (HR-AZ series: Calibration using the internal mass)

! CAL command

[GlATL ISRt

: . S AL bty
: ! :
: : Zero display
H ] L
—r—
-—— Caonfirmation of
1 : command receipt
! '
1 :
] : Command completion

CAL command example (HR-A series: Calibration using an external weight)

! PRT command

[PIRITICRILE!

' PRT comimand

from the weighing pan.)
H 1 t

+ 1 EXC command for HR-AZ series

Zero display

Confirmation of
T command receipt

Confirmation of

e ——— KCR LF command receipt
( "[HL 0 ‘ Starts inputting data

. : nn Calibration weight
bl uu value display
_ etﬁalib'r?tiho_n welght Cai t‘ NN
n the weighing pan. n{ }
freweighing pan) || Galfrgfon (8L )

Coenfirmation of

H 1 : :

: : i KCRLE command receipt

: [ 5 Starts inputting data

H 1 :

P

5 : : Command completion

e the caiibration:weight

H ) '

te———— pKCHLE

P L 5 | RE-ZERO operation
P l

P

e ——i—— AKCRLF

° pnnn Gﬂ Zero display




T command example

:Personal computer; Time ! Balance
L e rceeramr e aman L e L L L L L L L T L I 2
] P ;
N H 1 H '
: A 13! ) Weighing mode :
¢ command ] lesBiR s wes :
; —_—— 5
P! : T Confirmation of :
; P ' F command receipt :
; . g ‘ Processing command
H H | H H
: oo :
§ Lo E
: t«—————[ACRIE Command completion
) I3 1 ¥ n
; 1 i|° oop0ps | Zewdsey s
1 ?PT command : 1 : ;
1 b i H '
A R e 5
: et eIt I+ 1T2] 6] . Je 7 2] 1] ] Ja ]
H | v H H

Personal computeré Time ! Balance
............................................ : , ............................................................. J
Fﬁaﬁgrgrf“?{,‘gg) E Weighing mode '
P (P TAT6T0 T g ToRle >
'(*“*“:""“"—"7 A Command completion
i Tare value display
: ?PT command P :
§ j<————— || [FITL.I+]1]olo] Jo]o] o] o] |.[s GRle]

.-
i
i
v
]
'
'
]
'
'
'
+
.
H
3
.
.
.
]
H
.
"
.
.
v
H
.
i
.
v
€
v
H
.
.
r
H
H
.
v
H
.
'
H

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

17-3 Settings Related to R$-232C

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




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

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

® Use the original packing material for fransportation.

19. TROUBLESHOOTING

19 1 Checklng te Bla Peme and Envu'onment N

The balance is a precision instument. When the operating environment or the operating methoed is
inadequate, comrect 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, http:/imww.aadd.co.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
@ Check the balance repeatability using an external weight. Be sure to place the weight in the
center of the weighing pan.
® 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
@ s 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?

@ |s there a strong electrical or magnetic noise source such as a motor near the balance?

Weighing method

¢ |s the weighing pan installed correctly?

@ [sthe key pressed before placing a sample on the weighing pan?
@ |s the sample placed in the center of the weighing pan?
©

Has the balance been calibrated using an extemnal welght’? (Or one-touch calibration, onty for
the HR-AZ series)

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

Sample and container

€@ Has the sample absorbed or lost moisture due to the ambient conhditions such as temperature
and humidity?

e Has the temperature of the container been allowed to equalize to the ambient temperature?
Refer to “3-2 During Use™.

@ s the sample charged with static electricity? Refer to “3-2 During Use”.

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

@ |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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19-2 Error Codes

Display

Error code

Description

EC, E11

Stahility error

The balance can not stabilize due to an environmental
problem. Prevent vibration, drafts, temperature
changes, static electricity and miagnetic 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 key.

Out of range error
The value entered is beyond the settable range.
Re-enter the value.

EC, E17

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.

EC, E20

Calibration weight error
The calibration weight is too heavy.

Confirm that the weighing pan is- properly installed.
Confirm the calibration weight value.

Press the key to return to the weighing mode.

EC, E21

Calibration weight error
The calibration weight is too light.

Confirm that the weighing pan is properly instalied.
Confirm the calibration weight value.

Press the key to return fo 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 teo light.

Confirm that the weighing pan is properly installed and
calibrate the balance.

==
1=
L]

Sample mass error

The balance can not siore the sample for the counting
mode or for the percent mode because It is too light.

Use a sample that is heavier.

o _ FLS
C
g PL
Lt

Unit mass error

The sample unit mass for the counting mode is too
fight. Storing and using it for counting will cause a
counting efror.

Add samples to reach the specified number and press
the PRINT| key. ‘
Pressing the PRINT] key without adding samplés wilt
shift the balance to the counting mode. But, to acquire
accurate weighing, be sure o add samples.
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Display

Error code

Description

S

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 [ost 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, EoC

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

EC, E01

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-ZERC command.

Adjust the delay time to transmit a command.

EC, E03

Timeout error )

If the timeout parameter is set to “t-UP ", the balance
did not receive the next character of a command within
the time limit of one second.

Confirm the communication.

EC, E04

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

EC, E0O6

Format error

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

EC, EO7

Parameter settmg error

The received data exceeds the range that the balance
can accept,

Confirm the parameter range of the command.

Other errors

lf the errors described above can not be released or
other errors are displayed, contact the local A&D dealer.

19-3 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
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Note
The HRA-02, HRA-08 and HRA-09 can not be used at the same time.

HRA-02 USB interface
{Installed in the balance, Applicable OS: Windows 98 OSR2 or later)

@ Used to transmit the balance weight data (numerical
value only) uni-directionally to a personal computer
via USB.

e Can fransmit the balance weight data (numetical
value only) directly to application software such as

Microsoft Excel, Word and memo pad.
@ Driver installation is not necessary.

Note

To perform bi-directional communication using
WinCT or input statistical data or GLP data to a
personal computer, use the USB converter

el 20 2e8ieY G0

5 by b a3
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(AX-USB-9P-EX)

HRA-08 Ethernet interface

® Used o connect the balance fo a LAN.

@ The "WIinCT-Plus" data communication software is
provided as a standard accessory and can perform the
following. )

B Acquire data from multipie balances connecied to a
LAN.

8 Control these balances with commands.

¥ Acquire data transmitted from balances. .
Example: When pressing the key of the balance,
data is output and is acquired by the computer. '

¥ The stored data can be used with Microsoft Excel (if

instalied). " e

HRA-09 Built-in battery unit (Ni-MH rechargeable battery pack}

® Charging time: Approximately 10 hours.
& Continuous operation hours: Approximately 8 hours

Note
The charging time depends on the operating environment. During charging, the balance is
not available for use.
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AX-HRA-31 Main unit cover

® Main unit protective cover provided as a standard
accessory.

AD-1683 DC static eliminator
© Used to minimize weighing errors due to static electricity on the material,
The AD-1683 is direckcurrent stafic efiminator. The ions generated
produce no breeze and are effective over a long distance. Therefore,
the balance can accurately weight powders, efc, by using the AD-1683.

AD-1684 Electrostatic field meter
@ This option measures the amount of the static charge on the sample,
tare or peripheral equipment and displays the result.
It those are found to be charged, discharge them using the AD-1683
DC static eliminator.

AD-1688 Data logger

@ When connected fo the RS-232C interface of the batance, the AD-1 688 can store the data in
an environment where a personal computer can not be used.

AD-1689 Tweezers for calibration weight

® This option is used when calibrating the balance using an external weight.

AX-USB-9P-EX USB converter
® Adds a COM portto a PC.

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

® Can use serial communication software such as WInCT on a PC without COM ports.

AD-8920A Remote display

@ Connected to the balance using the RS-232C serial interface to display the weight dats away
from the balance.

AD-8922A Remote controller
® Connected to the balance using the RS-232C serial interface to display the weight data and to
remotely control the balance.
® Analog output and comparatar output available as an option o be installed.

AD-8121B Printer
@ Compact dot-matrix printer _
@ Statistical function, clock and calendar function, interval
print function, graphic print function, dump print made
® 5x 7 dots, 16 characters per line
@ Print paper (AX-PP143, 45 {W)x 50 (L) mm, 965 mm)
@ AC adapter or alkaline battery. ‘
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HR-250AZ | HR-150AZ | HR-100AZ | HR-250A | HR-150A | HR-1 COA
Weighing capacity 2529 152g 102g 252g 152g 102g
Maximum display 252.0084g | 152.0084g | 102.0084g 252.0084g | 152.0084g | 102.0084g
Minimum weighing value {1 digit) 0.1mg
Repostabily (Sandard deiaon) |0 119-20%0, . 0.1mg g;;“g%%a%gggg 0.1mg
Linearity #.3mg 10.2mg +0.3mg #0.2mg
Stabilization ime Approx. 2 second |
{typical at FAST)
Sensitivity drift 2 ppm/°C
(10°C-30°C/50°F-B6°F )
Intemal mass Yes No
Clock and calendar function Yes No
Operating environment 5°C to 40°C (41°F to 104°F)
A 85%RH or less {No condensation)

Display refresh rate 5 fimes/second 2, 10 fimes/sescond
Counfing | Minimum unit mass 0.1mg
foce Number of samples 10, .25, 50 or 100 pieces
Percent | Mnimum 100% reference mass 10.0mg
foce Minimure: 100% display 0.01%, 0.1%. 1% (Depends or: the reference mass stored,)
Interface | RS-232C
External calibration weight 250g 150g 100g 250g 150g 100g

200g 100g 50g 200g 100g 50g

100g 50g 100g 50g

50g 50g

Weighing pan diameter 90 mm
Extemnal dimensions 198(W) x 294(D) x 315{H) mm
AC adapter Confinm that the adapter type is comrect for the local voltage and power receptacle type
Power consumption Approx. 11VA (supplied to the AC adapter)
Net weight Approx. 39kg J Approx. 3.5 kg

*1: When factory setting is set to |MID.], the stabiiization time is approx. 3 seconds.
*2: When factory setting, the display refresh rate is 5 imes/second.
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HR-100A /150A [250A

HR-100AZ [ 150AZ | 250AZ
| 270 (1) | tesen |
l%=jm = Eﬂ_—”—wﬁ% == 1
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*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 fo the welghing pan)
*T: Underhook position (hole center)
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Terms
Stable value

Environment

Calibration
Output

Zero point

Digit
Tare
Mode
Re-zero
GLP

Repeatability

Stabilization time

Sensitivity drift

The weight data when the stabilization indicator appears.

Ambient conditions such as vibration, drafis, 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 digita! 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 sef the display to zero.

Good Laboratory Practice.

Varlation 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 $hat 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 femperature
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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Index

Keys and symbols

(05 ONJOFF KEY coovvverooeceeeeesseeeeseresneee 9
SAMPLE KEY...oocoeeveerrreeereseeeessmesnssenn 9
@ MODE K&Y..u...vooververeerreessmeeressseeerienen 9

Stabilization indicator.......ccvreernnn.9
[ JInterval output mode active indicator ............... 9
(" Interval output mode standby indicator ........... 9
" }Processing indicator.......e.eeeveeeeen. 9

[—]

100% reference mass.....c.covevccveeeveseenn 16

SA-

A&D standard format .........coovvvreeeeenne 38,42
AC adapler oo 5
AC adapter ID label.........oeeeeeeeeiicceceeee, 5
ACAI _
AD-1883 e 1, 8, 72
AD-1889 . 2
AD-B121B e 52 61 72
AD-8920A e 72
AD-BI22A ..o 72
Animal mode indicator ..o 9
RP Fac Application ... 17, 38
AP-b Auto print difference.................37
AFF Application function............ 17, 38
RP-P Auto print polarity .............. 37, 61
Application ... 17, 38
Application function .......cccccceeevevnnn. 17, 38
Ar-d Zero after output.......................37
AE-F Autofeed ... 37
Auto display-OFF ...
Auto display-ON ....cocvecrerrerrnenn. 36, 40
Auto print difference e 37
Auto print mode Ao,
Auto printmode B ... 37, 41
Auto print polanity.........co.coeeeeeenneeirenceeneeeenn 37
RGE AVEIATE .o .19
Average ‘17 19 38

. 7
P L SV
44

76

-B-

bASFAc
Baudrate .......c.weriieenern... 37, 60, 61
bEEP =TT o TG <
bEP- Hibuzzer ... 38
bEP- LO buzzer ... 2. 38
EEP- OKBUZZE ... 3B
LPS Baudrate ..........ooovevvvn. 38, 61
Breeze break......veeovciiieeeeeee s 5
Breaze break ring ..o es s 5
bEP- Data bit, parity bit................38, 61
Built-in battery Uit 71

Environment display........... 12,36

-C-
ALk Calibration weight error ............ 69
-[AL £ Calibration weight error............ 69
{5 | Inemel messvalue corecton .....27, 28, 38
CALkey ... .9, 26
Calibration ... 9, 25 28 29 30 34 49 69 75
Calibration report.......c..ooeecveecveeee. 30,49
Calibrationtest ....ccv e, 31,49
Callibration test report......cccoovcveveeene. 32,49
CANCEL .. .19
Capacny |nd|cator 9 38 45
L Bdd Clock...........,..................36, 44, 50
[ LEAR
Coefiicient of variation .......o.........
Command list ... 64
Comparator function........c.oocovccucceenne.... 48
Comparator indicators.......ceeoeveevevevenen. 9
Land Condition..........cveeeeveeennn... 36, 39
Counting mode .. SRS I 4
e Comparatormode SO &
P Fac  Comparator........oeeeo...... 36, 38
[P H,  Upperlimit......cccoomorrnnnn... 37
[fio Lower imit........cooueceeecrerreeeres 37
Ltk Terminator.......oceeeeeee... 38, 61
CSV format.... crerenennnnnnd D, 43, 44
La Coeﬁ'ment of vanatlon...,.............. 19



-D-

Databils oo ener e B0
Data fornat ... 38
Data output mode.........oveveesvesireee e, 37
Data outpUt PAUSE .o 3T
DC static eliminator ..o 7, 8, 72
Decimal point.....covee e eesene 36,40
Digit e 36, 40,75
Display atstart ... 38
Displayrefreshrate..........c..ccovvvorecne.. 36, 40
dout Data outpuf.........cccocoveoveirernn 37
DP format oo, 38, 42
Bustplate......o.covomrrrceee e D

-E-

EC EM e 70
Electrostatic field meter......cooveeeeevcvevreenn, 72
End bIock vt B2
Erld  Emorcode...reran . 38
e O 68
Y=L =Y .-
Ethemet interface .......cvveerccenvvirerrr e 71
External dimensions........cccecoveieenn. 73, 74

-F-

FAST] e 2

Function table ......oeoveee o035
HRADZ vt 71
HRA-D8 et 71

-G-
GLP . I

77

GLP oUtpUt...oce e 25, 30, 31, 37, 50
Grounding terminal ..........cococnerveecrmneconeennns 5

AH-

Hold  Hold function ......c.cccoceeivee..n. 36, 39

-I-

IDNUMDBBT o 49
info GLP outpUt e 37
Inhibit
Initializing the balance.........ccenenn. 34
int Interval time.....oceceeeececeeen . 37
Interval output mode ..., 37, 42
Intervat output mode active indicator........... 9
Interval output mode standby indicator ...... 9
Interval time ... 37

-K-

Key mode ... 37,41
Keymode B ..o, 37, 41
Keymode C .. 37, 41
KFfOrmat oo e e 38,43

AL

Large breeze break ........ccueceerveecrinnnee... 5
Leveling foot.....cu e B
Linearty e 13
Lower limit value ..o 48

-M-

Main unit Cover ... vvenercerennen 3, 72
AAi MaXImUM.....cocccreeeroreregernmsnrenns 19
nflli%  Relative emor of maximum valie ........... 19
MEXIMUM <..coecoverrrnecrserssreereesensen 17, 19, 38
Maximum display.......eeeeevcvonevenvieenn. 73
MID] eveereers s resessss e 20
a Manimum ... 19
A n% Relative ermror of minimum valus ........ 19
Minimum  .oecevererrer e 17, 19, 38
Minimum 100% reference mass................ 73
MiINEmMUM LN MESS. et eere s 73
Minimum weighing value........c.couveveeenee,.. 73

IMODEKEY ... eereseeeerenisr e 9, 10,12

MT FOrmat oo, 38,43




-N-

(1O ey 7= | S 38,43
Number of data......ccocevivveccee 17, 38

-0-
KEY vovvvvvvveeeseseesessessssemseeeeee oo 9,34
Operating environment...........ccoeceeeveirevene, 73
-P-
PaN SUPPOI ..o eeeereesee e e eaneeens 5
Parity ettt psneneners s OO
Parcent Mode ..o 16
Permit et 33
Pnk Decimal point .................... 36, 40
PofF Auto display-OFF............... 36,40
P-an Auto display-ON.................. 36,40
Y 9,12
e 1111 O 61,72
Processing indicator........oovvevcevcnerinnnn 9
Programmable unit..........coviveceece e, 54
PrE Data output mode............... 37,61
PULE Data output pause.............. 37,61
-R-
r RaNGE ..o eveirietier vt 19
Range cemreemneenens 17, 19, 38
RERDY e, 28
REMARKE Remarks OUtPUL ... 37
Remoate controller ... 72
Remote display....ov e 72
Repeatability ........cooovirieivccneecccnesvsriernnenn 73
Response indicators ..o, E— 9,23
RE-ZERO KEY ....cceeeeer v cveiseens 8,9
rali Displayatstart..........coovoeeveeveeeene. 36
RS-232C .t 60, 62
RSCOM e 62
RSKEBY oorvvcevrceeeeeeeeeeeress e ess e s 62
RsWeight e 62
-8-
KEY cvvvrerererseressssrsssssessoess s 9,12
5d Standard deviation.................... 19
Sensitivity drift......ccuooeeeeiceec e 73

78

SF Serial interfacé .......................... 38

SLOW et 23
5Pd Display refresh rate.............. 36, 40
Stabiifty band width ..o 39
Stabilization Indicator ......covevveeereeieren. 9
Stabilization ime ... 73
Standard deviation.........ccccvoreunne. 17,19, 38
Standby indicator .........ccoecvvvveeieeeeerae. 9

SEAF Statistical funcion mode output ftems......... 18, 38
Statistical calculation mode . 3, 17, 18, 38, 45

Statistical function mode output items ....... 38
SE-b  Stability band width.................. 36,39
SOPDBE e 60
SHearm mode .. 37, 41
Sun SuM..cveieeen. T 19
SUM e 17,19, 38
-7T-

Tare e 13,14,16, 22
TREMINBION .. veecer et 38
TIMEOUL et 38
Title Block e . B0
Transmission fOm e 60
Transmission rate .........ooecvvvcneeeeeecereanae, 60
Transmission SYstem........o.cvveevecveeeees 60
trc Zerotracking.......................36, 40
-l TINEOUE .. snrsenee 38
LHFE Data format...........cceceeen.-... 38, 61
-U-

Underook. ..o 58
Units 9,10, 12
Upper Imit Value ..o, 48
USB interface ...oouoeeeeeeeceeavee e 71
-W-

Weighing oo 13
Weighing capacity........cc........ 8,45,69,73
Weighing pan ........cooeeeesireiieee e 5
Weighing pan diameter ..., 73
Weighing UnitS.....ee.eeeeeseeeeeeeece e 10
WINCT et 62
V-

Zero racking ...ceweerveseemeeeestsee e eresesenne 40
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