2.4. How to adjust the level of the balance

BI ack érﬁbble spirit level shovv;

(O Bubble

Level Tilted.

Leveling
foot

upP DOWN

Leveling
foot

DOWN upP

Level the balance by adjusting the leveling feet so that the bubble of the bubble spirit level is centered in

the black circle.

When the bubble is off to the left:

Turn the leveling foot on the front right clockwise.

When the bubble is off to the right:

Turn the leveling foot on the front left clockwise.

When the bubble is off to the back:

Turn both leveling feet on the front clockwise
simultaneously.

When the bubble is off to the front:

Turn both leveling feet on the front counterclockwise
simultaneously.
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2.5. Precautions during use for more accurate weighing

For precise and accurate weighing, please take notice of the following.

O Weighing errors may occur due to the influence of static electricity.

Note that if the ambient humidity drops below 45%RH, insulators Charged sample
such as plastics are liable to have static electricity. Ground the Metal case
balance and perform the following as needed. \ — w

\
Additionally, use the grounding terminal to ground the balance. “ﬂ\\4 T E

B Use the AD-1683A external ionizer (sold separately) to
remove static electricity directly from the sample.
B Increase the relative humidity at the place where the balance

is installed.
B Weigh the sample in a conductive metal container or the like.
B Wipe off charged materials such as plastic with a damp cloth o338
to suppress static electricity. ﬁ FIES ﬁ
e Jj@
Ground
O Influence of magnetism may cause weighing errors.
When measuring magnetic materials (iron, etc.), keep the sample — w
away from the balance main body by means such as underhook [ A 1
weighing.

==

T ]

L
[Tt T 1|

— =

Magnetic material
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Weighing errors may occur if there is a difference between the —

ambient temperature and temperature of the sample (and the r{f)——!:\:%ﬂ
container). For example, when the room temperature is 20 °C,
convection occurs around a flask that is 40 °C, causing the
balance to display a weight lighter than the actual weight.
Before weighing the sample and the container, try to acclimatize
them to the ambient temperature.

Convection

20 °C
40 °C

=]

Q 1]

=

=

f]g‘ﬂ:@

Perform the weighing operation carefully and quickly. If the
measurement takes a long time, error-inducing factors will increase
due to evaporation or moisture absorption by the sample.

When placing a sample on the weighing pan, do not drop it or place a
sample that exceeds the balance’s weighing capacity. Place the sample
in the center of the weighing pan.

Do not leave the sample on the weighing pan for an extended period of
time. If a sample is left on the weighing pan for a long time, the
measured value will change due to deviation from the zero point caused
by environmental changes or due to creep phenomenon.

For weighing where impurities will be a problem, it is advisable to DON'T
prepare samples outside the weighing chamber in order to prevent the

substance from scattering inside the weighing chamber.

When pressing keys, press the center of the key with your finger.
Do not use a sharp object such as a pen. \

2) (8

Be sure to press the [RE-ZERO] key before weighing in order to eliminate measurement errors.
Measurement results include error from air buoyancy. The buoyancy of air varies depending on the
sample volume, atmospheric pressure, temperature, and humidity. Correct the buoyancy for the most
precise measurement.

Prevent foreign substances such as powder, liquid, and metal pieces from entering the balance.
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2.6. Precautions after weighing (maintenance of the balance)

Refer to "27. Maintenance" for details on maintenance.

Avoid exposing the balance to mechanical shocks or dropping it.

Do not disassemble the balance.

Do not use organic solvents or chemical cleaning cloths to clean the balance. Clean the balance with a
lint-free cloth moistened with a mild detergent.

When cleaning the weighing pan, be careful not to injure your hands on the edges.

2.7. Precautions regarding power supply

O Do not unplug the AC adapter immediately after powering on or during sensitivity adjustment with the
internal weight. The internal weight will not be secured, and moving the balance may damage its
mechanism. When unplugging the AC adapter, always press the [ON:OFF] key and ensure the display
shows zero.

O The balance remains powered as long as the AC adapter is connected. This does not adversely affect
the balance.

For accurate weighing, it is advisable to power on the balance at least an hour before use.

cCo0o
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3. Basic Display and Key Operations

Lit display:
789 10 11 12
VA A A
(NETGPT g g [l [, RESPONSE ZXSIIIBIENSTY )
1— e Moo ook o ,
e e e e - - -y - D
2—10 ™M M M 'V' ,\/' '\/' 'V' ]\/ i
an lan’ ‘an’ ‘oo )N N N
3= M A W'W W W W N IiK go/g,' 14
b ‘amb ‘a=b OV
4—)L< S Y 2 2 2 S A A T <« 15
é és
Blinking display
11
) S y
oo
1 —> 7 oL
|\ Z1TTEEN
N
PR S g vi—1s
Va !
Example of display
0.1 mg model
2
> i2d456
5 6
No. Description No. Description
1 Processing indicator When lit: Number of data entries
2 Stabilization indicator 1 (Data memory function)
3 USB connection mark When blinking: Displays .the function
table setting value.
When lit: Standby indicator Response indicator
4 When blinking: Automatic sensitivity 12 (Lights up for about 30 seconds after the
adjustment notice start of weighing)
5 Displays weighing value and items 13 Shock indicator
6 Unit display 14 Gross zero mark
7 Net mark 15 When lit: Interval output standby mode
8 Gross mark When blinking: Interval output mode
9 Preset tare mark
10 IR sensor indicator













Information:

Function table related to the IR sensors and auto doors

The following settings for the IR sensors and auto doors can be changed using the function table of the

balance.

For details on the function table, refer to "10. Function Table".

External
switch
[21]

]

4]
External switch
function selection

Door operation (open/close)

Class ltem Parameter Description
*  The AX-SW137-PRINT
(sold separately) functions
. I | [RE-ZEROJ/[PRINT] key* as the [PRINT] key of the

balance when connected.
The AX-SW137-REZERO
(sold separately) functions
as the [RE-ZERO] key on
the balance when
connected.

W o | Disabled ON/OFF switching of left
IR Sensors " i | ON and right IR sensors
IR Sensors | GENGE I | High sensitivity

Sensitivity adjust t of left

[22] Sensitivity . I | Medium sensitivity a:gsr: ';'t‘:: SJ::STS orie

Adjustment Low sensitivity 9

I | Partially open

oPEN , Y .
Opening position i | Fully open Refer to "3.2.2. Auto doors".
Auto Doors u ¢ | Any position
[23] doorEESE

Executes auto door check
Doortest

= Factory setting
The numberin [ ]is the classification number.
It is output as an identifier when outputting function table information in bulk.
Refer to "10.2.1. Outputting the function table information".
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3.2.2. Auto doors

The BH series balances feature a breeze break with auto doors that can be opened and closed without
touching them.

At factory settings, the IR sensors on the left and right sides of the display are assigned to open and close
the breeze break door(s) with (IR sensors) in the function table.

At factory settings, the opening position of the breeze break door(s) is set to "" (Last position it was
opened to) for "gPEN" under (Auto doors) in the function table. You can change the function
table of the balance for the doors to be fully open or partially open. If you change the connection(s) of the
joint(s), it is advisable to perform an auto door test with the function table.

You can also open and close the breeze break door(s) using the external switch AX-SW137-PRINT (or AX-
SW137-REZERO) connected to the connection terminal EXT.SW and the setting for (External
input) in the function table

Opening the breeze break door(s)

Step Description

1 When the breeze break is closed, place your hand over the right (or left) IR sensor.

The detection buzzer sounds, and the breeze break door(s) with the joint(s) and handle(s)
connected open.

2

Closing the breeze break door(s)

Step Description

1 When the breeze break is open, place your hand over the right (or left) IR sensor.

The detection buzzer sounds, and the breeze break door(s) with the joint(s) and handle(s)

2
connected close.

Operation example

Opening and closing the joints \HH g

Right IR sensor
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Turning on/off the readability digit

Step

Description

Display and key
operations

Weighing
operation

weighing mode.

1 The [SAMPLE] key switches the readability digit in

Example: Readability can switch between 0.0000 g A
and 0.000 g.

Weighing pan

Weighing range

The weight range that the balance can weigh and display varies depending on the model. When the gross
weight*! exceeds the maximum display for the model, is displayed to indicate that the weighing
range is exceeded. When exceeded in the negative direction, is displayed.
*1  Gross weight = Net weight (weighing value after tare operation) + Tare weight

Weighing range

Model Power-on zero range*? Zero range*® -E display range
BH-225/BH-225D Approx. 22 g Approx. -22gto+4.4g Approx. less than -22 g
BH-324 Approx. 32 g Approx. -32gto+6.4 g Approx. less than -32 g
BH-224 Approx. £22 g Approx. -22 gto+4.4 g Approx. less than -22 g
BH-124 Approx. £12 g Approx.-12gto+2.4g Approx. less than -12 g
*2  Power-on zero refers to the zero point set when the power is turned on.

*3

The power-on zero range is the range within which the zero point is set, based on the zero point
during sensitivity adjustment. If the weighing value exceeds the power-on zero range, it is subtracted
as the tare weight.

Weighing can be performed from the zero point up to the maximum capacity, but after subtracting the
tare weight, weighing can only be performed up to the maximum capacity minus the tare weight.

The zero range is the range within which the zero point is set, based on the power-on zero point.
When the [RE-ZERO] key is pressed and the weighing value is within the zero range, the zero point is
set.

If the weighing value exceeds the zero range, it is subtracted as the tare weight.

Weighing can be performed from the zero point up to the maximum capacity, but after subtracting the
tare weight, weighing can only be performed up to the maximum capacity minus the tare weight.
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4.3.  Smart range function

For the BH-225D, readability options include both standard range and the precision range (high resolution).

Smart range function
The range can switch automatically between the standard range and precision range (high resolution),
depending on the value displayed.
Even if a heavy container (tare) exceeds the precision range, pressing the [RE-ZERO] key to set the

display to zero allows for weighing in the precision range. The range can be fixed to the standard range by
pressing the [SAMPLE] key.

Operation example

If the weighing value does not exceed the precision
range, the sample can be weighed in the precision
range.

_ Display and key Weighing
Step Description i )
operations operation
1 Start weighing in the precision range. 0
-0«
Press the [RE-ZEROQO] key to set the display to zero.
° oooooo
2 Place a container.
o
When the displayed value exceeds the precision [ SLBE’ ;'B g ]
range, the balance automatically switches to the
3 Enable the precision range.
Press the [RE-ZEROQ] key to set the display to zero
and enable the precision range.
[o
4 Place a sample.

Precision range and standard range

. Precision range
Model Unit ) Standard range
(after pressing the [RE-ZERO] key)
BH.225D Gram (g) 0.00000 g to 51.00009 g 51.0001 g to 220.0008 g
Milligram (mg) 0.00 mg to 51000.09 mg 51000.1 mg to 220000.8 mg
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4.4. Counting mode (PCS)

This is the mode to determine the number of objects in a sample. Based on the reference sample unit
weight (weight per piece), the balance calculates and displays how many pieces the sample weight
corresponds to. The smaller the variation in the unit weight of sample pieces is, the more accurate the
count will be. The balance is equipped with the Automatic Counting Accuracy Improvement (ACAI) function
to improve the counting accuracy.

CAUTION

U The unit weight (weight per piece) of the sample should be at least 1 mg.

O Ifthere is a large variation in the unit weight of sample pieces, it may not be possible to count accurately.

Q If alarge error is found in the counting measurement, try a method such as performing ACAI frequently
or multiple measurements.

Tips
O The stored unit weight can be output with the "?UW" command and changed with the "UW: " command.
U For details on "?UW" command, refer to "23. Command".

Selecting the counting mode

. Display and key Weighing
Ste Description
2 2 operations operation
1 Press the [MODE] key to select the "M 5" unit.
OFE — ° nnnnn
(r'L 2 = pieces) [ UuuulU g e
@ Weighing pan
[° 'l_',lPEG
Storing a unit weight
L Display and key Weighing
Ste Description
g . operations operation

2 Press the [SAMPLE] key to enter the unit weight
storing mode*".

*1  Note that even in the unit weight storing mode,
pressing the [MODE] key switches to the next
mode.

Weighing pan
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Step

Description

Display and key
operations

Weighing
operation

Each time you press the [SAMPLE] key, the number of
sample pieces when storing changes. (10 pcs, 25 pcs,
50 pcs, 100 pcs, 5 pcs)*?

*2  The sample unit weight may vary slightly. Using a
greater number of sample pieces when storing the
unit weight will yield more accurate counting
results.

"B - PCS
E!S - PCY
Sﬂ - PLS
o
og - "
5 - PLS

The display repeats
in this cycle.

Weighing pan

4 If necessary, place a container on the weighing pan. [ ]
’5 -

5 Press the [RE-ZEROQO] key to show the display shown

to the right. Container

(In this example, 25 pcs.)

[o

6 Place the displayed number of sample pieces on the

weighing pan/container. [
7 After "O" (the stabilization indicator) lights up, press

the [PRINT] key to register the unit weight calculated
from the weighing value and display the count.

([ o is displayed when 25 is set.)® ™ ™

*3 If the balance determines that the loaded sample
is too light (resulting in a large counting error), it
will prompt you to add more sample pieces. Add
sample pieces until the displayed number is
reached, then press the [PRINT] key again. When
the unit weight is stored correctly, the balance
displays the count.

*4  If the balance judges that the sample is too light to
be stored as the unit weight, it displays
; . The sample cannot be used.

LO

*5  The stored unit weight is retained in the balance's
nonvolatile memory even when the power is
turned off.

[o
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Counting mode

Step

Description

Display and key
operations

Weighing
operation

8

Counting operation is enabled.
To output the weighing value (count), press the

[PRINT] key while "O" (the stabilization indicator) is

displayed.*®

*6 A printer, PC, and optional peripherals will be
required.

PC output example (WinCT, RsCom)
A&D standard format
QT,+000000055_PC<TERM>
. . Space, ASCII 20h
<TERM> :Terminator, CR LF or CR
CR : Carriage return, ASCII ODh
LF :Line feed, ASCII 0Ah

Counting data output
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Sensitivity Adjustment/Calibration Test

Due to the high resolution of the balance, weighing values may be affected by gravity and daily
environmental changes. To ensure consistent weighing values despite changes in gravity or the
environment, it is necessary to perform sensitivity adjustment using a weight.

It is advisable to perform sensitivity adjustment when the balance is newly installed or relocated, or if
significant deviations in weighing values are observed during daily checks.

Sensitivity adjustment involves calibrating the balance's weighing values using a reference weight or the
internal weight.

Calibration test*' is to weigh with a reference weight and compare how much the result deviates from the
reference value.

Sensitivity adjustment
Automatic sensitivity adjustment

------------- Automatically adjusts the sensitivity of the balance using the internal weight based on
ambient temperature changes, set times, or intervals.

Sensitivity adjustment using the internal weight
------------- Adjusts the balance using the internal weight, with a single touch.

Sensitivity adjustment using an external weight
------------- Adjusts the balance using an external weight

Calibration test*"
Calibration test using an external weight*’
------------- Checks the accuracy of weighing using an external weight and outputs the result.

Calibration test using the internal weight*’
------------- Checks the accuracy of weighing using the internal weight and outputs the result.

*1  Note that sensitivity adjustment is not performed in calibration test.

Caution for sensitivity adjustment/calibration test

O Do not allow vibration or drafts to affect the balance during sensitivity adjustment or calibration tests.

O The GLP/GMP (etc.) compliant maintenance report can be output in sensitivity adjustment/calibration
tests. To output the GLP/GMP compliant maintenance report, you need to set " {" (Internal clock data) or
" (External device clock data) for ";nFa" (GLP output) under (Data output) in the function
table ("10. Function Table"). APC or optional printer is required for GLP output. A timestamp (clock and
calendar) is available for the GLP output using the balance’s clock function. If the date and time are
incorrect, refer to "10.4. Clock and calendar function™ in "10. Function Table" and adjust the clock. The
calibration test using an external weight is a function that is available only when the output setting for
GLP/GMP (etc.) compliant report is set.

O By setting "" (Stores the weighing data/sensitivity adjustment history) for "dAtA" (Data memory) under
(Data output) in the function table ("10. Function Table"), you can store sensitivity adjustment
records and calibration test records in the data memory.
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Caution when using an external weight

O The accuracy of the weight used in sensitivity adjustment affects the accuracy of the balance after
sensitivity adjustment.

O For sensitivity adjustment or calibration tests using your own weights, select weights from the table
below.

Applicable weights for calibration test/sensitivity adjustment

Model Usable weight Factory setting Adjustable range
BH-225/BH-225D 109,209,509, 100g, 200 g 200 g -15.00 mg to +15.99 mg
BH-124 109,209,509, 100 g 100 g
BH-224 10g,209,50¢g,100g,200g 200 g -15.0 mg to +15.9 mg
BH-324 109,209g,50¢, 100 g, 200 g, 300 g
Display

B The "-=®" indicator on the upper left side signifies that the balance is capturing
sensitivity adjustment data or calibration test data. Do not allow vibration or drafts
to affect the balance while this display is active.
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8.1. Automatic sensitivity adjustment

This function automatically adjusts the sensitivity of the balance according to ambient temperature change,
set time or intervals using the internal weight. It works even when the display is off. If GLP output is set, a
sensitivity adjustment record is output after the adjustment.

U The execution conditions for the automatic sensitivity adjustment mode can be selected from the
parameters, "[I" (Temperature change), " I" (Set time), or "" (Interval time), for "[ Fnc" (Sensitivity
adjustment mode) under (Automatic sensitivity adjustment) in the function table ("10.
Function Table"). (Default setting: "{I" (Temperature measurement).)

Q Forthe set time, "{t ME " (Set time 1) and "[t ME2" (Set time 2) can be set under in the
function table ("10. Function Table").

O You can set the interval time from the parameters, " {" (0.5 h) to "?4" (24 h), for " at" (Sensitivity
adjustment Intervals)" under (Automatic sensitivity adjustment) in the function table ("10.
Function Table").

CAUTION

O If the balance detects a load on the weighing pan, it will determine that it is in use and will not perform
automatic sensitivity adjustment. The criteria for performing automatic sensitivity adjustment are as
follows.

The criteria for performing automatic sensitivity adjustment

BH-225/BH-225D
BH-324/BH-224/BH-124

Lessthan0.5¢g

\

The automatic sensitivity adjustment notice /T< (the indicator blinking)

[ ] indicates that the automatic sensitivity adjustment will start.

If the balance is not used for a certain period of time with this indicator
blinking, the balance automatically performs sensitivity adjustment using the
internal weight. (The blinking period depends on the operating environment.)
The balance is currently capturing sensitivity adjustment data.

Do not allow vibration or drafts to affect the balance while this indicator is

" ] displayed.

Upon completion, the balance automatically returns to the original display.

JIVIVIVIVIN

Tips
O Although it is possible to continue using the balance even while the indicator is blinking (><:(), use after
sensitivity adjustment is completed is advisable in order to maintain the weighing accuracy.
O "Prohibit automatic sensitivity adjustment” or "Allow automatic sensitivity adjustment” can be selected in
the setting described in "9. Function Selection Switch and Initialization".
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8.1.1. Inputting the set time

The method for inputting the set time is the same for both "[t ME |" (Set time 1) and "[t MEZ" (Set time 2).
Below is an example of setting "[t ME 1" (Set time 1).

To set "[t MEZ" (Set time 2), press the [SAMPLE] key several times in step 5 to select the desired time,
then repeat steps 6 to 10.

Step Description Operation

1 In weighing mode, press and hold the [SAMPLE] key (for
2 seconds). The balance displays the function table
menu ("10. Function Table").

Press and hold
(for 2 seconds)

[bﬂﬁFnc ]

2 Press the [SAMPLE] key several times until the display
shown to the right appears.

3 | Press the [PRINT] key to display "L Fac" (Sensitivity

I=§
adjustment mode). PRINT
[EFnc ]
4 Press the [RE-ZEROQ] key several times to set the 0
parameter to " " (Set time 1).

Press several times

e 1]

5 Press the [SAMPLE] key to show the display shown to
the right.
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Step

Description

Operation

6 Press the [PRINT] key to enter the set time 1 setting
mode.
[ b‘;‘,c’ S
7 Press [RE-ZERO] key.
—)04—
[ 3333 TM.'
8 Using the following keys, set the time (in 24-hour format)
to perform sensitivity adjustment. ~0« L
RE-ZERO Y - ]
1 i
[RE-ZERO] key - Changes the value of the blinking * 0 =
digit (+)
[MODE] key ---------- Changes the value of the blinking
digit (-)
[SAMPLE] key-------- Selects the digit to blink.
9 Press the [PRINT] key to register the time.
(To cancel, press the [CAL] key.)
10 | To return to weighing mode, press the [CAL] key twice.

Press twice

o nnnnn
[ Uuuuy g
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8.1.2. Clearing the set time

The method for clearing the set time is the same for both "{

Below is an example of clearing "Lt ME !" (Set time 1).

To clear "[ £ MEZ" (Set time 2), press the [SAMPLE] key several times in step 4 to select the time you want

ME 1" (Set time 1) and "Lt ME2" (Set time 2).

to clear, then repeat steps 5to 7.

Description Operation

In weighing mode, press and hold the [SAMPLE] key (for
2 seconds). The balance displays the function table
menu. ("10. Function Table")

Step
1

Press and hold
(for 2 seconds)

[ bASFnc ]

2 Press the [SAMPLE] key several times until the display
shown to the right appears.

Press several times

futo [AL |

3 Press the [PRINT] key to display "L Fnc" (Sensitivity
adjustment mode).

Press the [SAMPLE] key to show the display shown to the
right.

5 Press the [PRINT] key to enter the set time 1 setting

mode.
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Step Description Operation

6 Press the [MODE] key to show the display shown to the A

right. [ 1234 i ]

7 Press the [PRINT] key to complete the process.

n
UFF\H/

. T™ |
- - - [N
AREWARR

8 To return to weighing mode, press the [CAL] key twice.

Press twice

o nnnnn
UuuuU g
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8.1.3. Setting the interval time

Step

Description

Operation

1

In weighing mode, press and hold the [SAMPLE] key (for
2 seconds). The balance displays the function table menu
("10. Function Table").

Press and hold
(for 2 seconds)

[bﬂﬁFnc ]

2 Press the [SAMPLE] key several times until the display
shown to the right appears.
Press several times
futo (AL |
3 Press the [PRINT] key to display "L Fnc" (Sensitivity
adjustment mode).
LFnc ]
4 Press the [RE-ZEROQ] key several times to set the o
-0«
parameter to "" (Interval time).
Press several times
2
LFnc ‘”]
5 Press the [SAMPLE] key several times to display "[ nt"
(Sensitivity adjustment intervals).
Press several times
Tk )
6 Press the [RE-ZEROQ] key several times to set the interval

time from" " (0.5 hours) to "24" (24 hours) for
performing automatic sensitivity adjustment.

For the correspondence between the parameter and
interval time, refer to the Correspondence table for
automatic sensitivity adjustment intervals.

-0«
RE-O

Press several times

y
Lk
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Step Description Operation
7 Press the [PRINT] key to complete the process. =
 End |
i
8 To return to weighing mode, press the [CAL] key.
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Correspondence table for automatic sensitivity adjustment intervals

ltem Parameter Description
= 0 Disabled
i 0.5-hour interval time
¢ 1.5-hour interval time
3 1.0-hour interval time
Y 2.0-hour interval time
5 2.5-hour interval time
h 3.0-hour interval time
1 3.5-hour interval time
b 4.0-hour interval time
c 4.5-hour interval time
] 5.0-hour interval time
[ ink i 5.5-hour interval time
Automatic sensitivity adjustment i 6.0-hour interval time
intervals 13 7.0-hour interval time
b 8.0-hour interval time
15 9.0-hour interval time
15 10.0-hour interval time
i 11.0-hour interval time
5 12.0-hour interval time
9 14.0-hour interval time
o0 16.0-hour interval time
2 18.0-hour interval time
ce 20.0-hour interval time
£3 22.0-hour interval time
o 24.0-hour interval time

= Factory setting
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8.2.

Sensitivity adjustment using the internal weight

The BH series can use its internal weight for sensitivity adjustment, enabling one-touch sensitivity
adjustment.

CAUTION

O Referto "2.4. How to adjust the level of the balance" and rotate the leveling feet to ensure the bubble is
centered in the black circle of the bubble spirit level. Insufficient leveling may cause errors in the
sensitivity adjustment results.

O The value of the internal weight may change due to factors such as the operating environment and
aging.
As needed, refer to "8.5. Correcting the internal weight value" and proceed with the correction.

For more precise weighing management, it is advisable to regularly perform sensitivity adjustments using

an external weight, as described in "8.3. Sensitivity adjustment using an external weight".

Operation method

Display and ke Weighin
Step Description P2y ) y g i g
operations operation

1 Be sure to warm up the balance with nothing on the

- ° nonnn
weighing pan for at least an hour. [ uuuuy g ]

2 Press the [CAL] key to show the displays shown to the — s
right. The balance will automatically start sensitivity Weighing pan
adjustment using the internal weight. *

Avoid areas with drafts or vibrations.
LAL i
[ FH_ "
CAL

3 If GLP output is set, a sensitivity adjustment record is
output or stored in the data memory after the End
adjustment.

LLP
(Refer to "10. Function Table" for ";,aFa" (GLP output)
and "dALA" (Data memory) under (Data RN
output).)
For output examples, refer to "Output examples of GLP output
sensitivity adjustment with the internal weight".
[ End ]
4 The balance automatically returns to weighing mode

after sensitivity adjustment is complete.

° nnnnn
uuuuU g
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8.3.

Sensitivity adjustment using an external weight

An external calibration weight is used to adjust the sensitivity.

CAUTION

O The default setting is automatic sensitivity adjustment (sensitivity adjustment due to temperature
changes) enabled. Therefore, even after performing sensitivity adjustment with an external weight,
automatic sensitivity adjustment using the internal weight may occur due to temperature changes. If you
prioritize data continuity or prefer to always manage the balance using an external weight, select
"Prohibit automatic sensitivity adjustment” in the settings of "9. Function Selection Switch and
Initialization".

Operation method

Display and ke Weighin
Step Description pay ) y g ) g
operations operation
1 Be sure to warm up the balance with nothing on the —
o
weighing pan for at least an hour. [ Ul’]ﬂl’.—l’ﬂ g @@ 9@

2 | Press and hold the [CAL] key until @
appears.
Pressing and holding the key switches the display ¥ @
every 2 seconds. Press and hold
(The display cycles
*1  Displayed only when " " (Internal clock data) or every two seconds.)
" (External device clock data) is set for "inFg"
(GLP output) under (Data output) in A 1
the function table ("10. Function Table").
(Refer to "8.7. Calibration test with an external T 1
weight" for details.)
*2  Displayed only when "" (Stores the CALout 1
weighing data/sensitivity adjustment history)
is set for "dALA" (Data memory) under [,'_- DL”'_' - 1
(Data output) in the function table %2
("10. Function Table"). l’_-Hl'_ H IS ]
(Refer to "12.2.6. Storing and outputting
sensitivity adjustment history" for details.)
3 — . . .
When is displayed, release your finger [ Al ouk J
from the [CAL] key. LALou
&,
Release
4 The zero point is displayed during sensitivity
adjustment. EFH. B ]

To change the weight value, refer to "8.4. Setting the
value of the weight". If no change is needed, proceed
to step 5.

Weighing pan
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Display and ke Weighin
Step Description Py ) y g . g
operations operation

5 Make sure that nothing is on the weighing pan, and

then press the [PRINT] key. CAL O

(=4
PRINT

6 The balance measures the zero point. Do not apply

vibration and the like to the balance.
7 The weight value for sensitivity adjustment will be

displayed.

Place the external weight on the weighing pan and

press the [PRINT] key to measure it.
8 Measure the weight. Do not apply vibration and the

like to the balance.
9 Remove the external weight from the weighing pan.
10 | If GLP output is set, the sensitivity adjustment record

will be output or stored in the data memory after

completion.

(Refer to "10. Function Table" for "aFg" (GLP output)

and "dALA" (Data memory) under (Data GLP output

output).

For output examples, refer to "Output examples of [ El‘ld

sensitivity adjustment with an external weight".
11 The balance automatically returns to weighing mode. [

o nnnnn
uuuuy g

12 | Place the external weight on the weighing pan again

to check if it is within the parameter +2 d.*3

If it is not within the range, start over from the first
step of this procedure in the appropriate ambient
conditions.

*3  "d" represents scale division.
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8.4.  Setting the value of the weight

For a sensitivity adjustment or calibration test operation, the value of an external weight can be set.
Refer to "Applicable weights for calibration test/sensitivity adjustment” for weights that can be used.

The setting can be made according to the setting procedure after

e o |/ [ o | respectively is

displayed in the procedure of "8.3. Sensitivity adjustment using an external weight" or "8.7. Calibration test

with an external weight".

Operation method

Step Description Display and key operations

1 With (Sensitivity adjustment using an external weight) [ ,.H, n ]
LAaL u

or (Calibration test with an external weight) displayed,

press the [SAMPLE] key.

2 Use the [RE-ZERO] key to change the external weight (when all
digits are flashing).

Refer to "Applicable weights for calibration test/sensitivity
adjustment" for available weights.

3 Set the value of the weight with the following keys.

[SAMPLE] key ------- Switches the display between "all digits
blinking" (weight selection mode) and "last
four digits blinking" (instrumental error
adjustment mode).

[RE-ZERO] key - Changes the value of instrumental error. (+)
(After the maximum value, it returns to the
minimum value.)

[MODE] key ---------- Changes the value of instrumental error. (-)
(After the maximum value, it returns to the
minimum value.)

Refer to "Caution for sensitivity adjustment/calibration test" for the

range of instrumental error.

4 Press the [PRINT] key to save the updated weight value. [

The stored value is retained in the balance's nonvolatile memory
even when the power is turned off.
(To cancel without saving the weight value, press the [CAL] key.)
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Step

Description

Display and key operations

The display will return to (Sensitivity adjustment using
an external weight) or (Calibration test with an external

weight).

Refer to step 5 and onwards of "8.3. Sensitivity adjustment using
an external weight" or "8.7. Calibration test with an external

weight".

A o |

or

2|

=
=
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8.5. Correcting the internal weight value

The internal weight value can be corrected using in the function table.

This method corrects the value of the balance's internal weight for sensitivity adjustment based on an
external weight.

Refer to "8.3. Sensitivity adjustment using an external weight" in advance, and perform the sensitivity
adjustment. After the sensitivity adjustment with an external weight, the balance automatically loads and
unloads the internal weight and corrects the internal weight value.

The corrected value is stored in nonvolatile memory even if the AC adapter is removed.

CAUTION

U Correction of the internal weight value cannot be performed with the factory settings.
Refer to the following setting method or "9. Function Selection Switch and Initialization" to enable
changes to the settings described in "9.1. Function selection switch" and to correct the internal weight
value.

Setting method

Step Description Display and key operations
1 Press the [ON:OFF] key to turn the display off.

2 While pressing and holding the [PRINT] and [SAMPLE] keys, press
the [ON:OFF] key to show the display shown to the right.

0d =4
SAMPL PRINT

While pressing and
holding

3 Press the [PRINT] key to display the function selection switch.

Function table switch (factory setting: )
Internal weight value adjustment switch (factory setting: 1)
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Step Description Display and key operations
4 Press the [SAMPLE] key several times until the switch (2) is blinking.
Press several times
LRI
—
@ M
5 Press the [RE-ZERO] key to change the switch (2) to " |". o
-0«
[ H-H'/ | ]
/ \,\ '
| |
2
6 Press the [PRINT] key to save the setting. The balance will return to

weighing mode.

End
( NETGRT iy 1 REONSE

-88888888:7.
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Operation method

Display and ke Weighin
Step Description Py ) y g i g
operations operation

1 Correction of the internal weight value cannot be performed at factory settings.

Refer to "8.5. Correcting the internal weight value" to enable changes to the settings described in
"9.1. Function selection switch" and to correct the internal weight value.

2 Perform the sensitivity adjustment in advance by referring to "8.3. Sensitivity adjustment using an
external weight."

3 In weighing mode, press and hold the [SAMPLE] key —
(for 2 seconds) to display the function table menu ("10. @@ ) 9@»
Function Table"). 7‘:%

Weighing pan
Press and hold
(for 2 seconds)
[bHSFnc ]

4 Press the [SAMPLE] key several times to display
EXE
If does not appear, follow the instructions in Press several times
step 1 to set it. L'S n ]

5 Press the [PRINT] key to show the display shown to =
the right. PRINT

Auto ]

6 Ensure there is no external disturbance, then press the =
[PRINT] key. PRINT
The displays shown to the right appear, and the &
correction of the internal weight value starts

; "H' SEE
automatically. LIL,
":H"_ SEL

7 When the adjustment of the internal weight value is (
completed, the displays shown to the right appear, and l'.-Hl'. "
the sensitivity adjustment with the adjusted internal
weight starts automatically. CAL "

8 When the sensitivity adjustment is completed, the

displays shown to the right appear.
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Display and ke Weighin
Step Description Py ) y g i g
operations operation
9 To return to weighing mode, press the [CAL] key. @
°  noooo,
10 Place the external weight used in step 2 again to

confirm that the internal weight value has been
correctly adjusted.

If it is not correctly adjusted, repeat the process from
step 2. (Ensure there are no external disturbances
during the correction of the internal weight value.)
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8.6. Calibration test with an internal weight

This function checks the accuracy of weighing using the internal weight. (Note that the result can be output,
but sensitivity adjustment is not performed.)

This function is active only when either " I" (Internal clock data) or " (External device clock data) is set for
"inFa" (GLP output) under (Data output) in the function table ("10. Function Table").

Operation method

Display and key Weighing

Step Description ) ,
operations operation

1 In advance, refer to "11.3. GLP output" and set either " " (Internal clock data) or "" (External

device clock data) for ",nFa" (GLP Output) under (Data Output) in the function table
("10. Function Table").

2 Be sure to warm up the balance with nothing on the
weighing pan for at least an hour.

3 Press and hold the [CAL] key (for 2 seconds) to Weighing pan
display it » ] @

Pressing and holding the key switches the display
every 2 seconds.

Press and hold
(The display cycles

“1 Displayed only when " ! " (Internal clock data) or | ©Very two seconds.)

"™ (External device clock data) is set for "infFg"

r o }
(GLP output) under (Data output) in Lht m

the function table ("10. Function Table"). ['l_' n 1
(Refer to "8.7. Calibration test with an external
weight" for details.) l'.-Hl'. out 1

*2  Displayed only when "" (Stores the
weighing data/sensitivity adjustment history)

H " " *2

is set for "dALA" (Data memory) under FAL H,S ]

(Data output) in the function )

table ("10. Function Table"). The display repeats
in this cycle.

(Refer to "12.2.6. Storing and outputting
sensitivity adjustment history" for details.)

4 When |f is displayed, release your finger rr ]
from the [CAL] key. Lt om
Release
rr n
LL
5 The balance checks the zero point. Do not apply .
vibration and the like to the balance. Ll "
6 The checked value of the zero point is displayed. .
nnnnn
Uuuuy g

65



Display and ke Weighin
Step Description Py ) y g . g
operations operation
7 The balance checks the full-scale point. Do not apply .
vibration and the like to the balance. (L . ”’]
8 The checked value of the full-scale point is displayed. .
2onnnnn
The reference values are shown below. When the [ uuuuuy g
displayed full-scale point value is within the normal
range, it means that the sensitivity adjustment was
performed correctly with the internal weight.
Model Full-scale point | Normal range
BH-225
200.00000 g 10.20 mg
BH-225D
BH-124
BH-224 200.0000 g +0.2 mg
BH-324
9 If GLP output is set, the calibration test record will be
output after completion. [End ]
Refer to "Output examples of calibration test with the
internal weight" for the output results. ) p ]
When using data memory storage, the results will be uL
stored in the balance. Y§%\
(Refer to "12.2.6. Storing and outputting sensitivity
. . " . GLP output
adjustment history" for details.)
[ End ]
10 | The balance automatically returns to weighing mode.

° nnnnn
LuuULU g
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8.7. Calibration test with an external weight

Checks the accuracy of weighing using an external weight and outputs the result.
(Note that sensitivity adjustment is not performed.)

This function is active only when " {" (Internal clock data) or "" (External device clock data) is set for ";nFg"
(GLP output) under (Data output) in the function table ("10. Function Table").

Operation method

Display and ke Weighin
Step Description HE ) v . . .
operations operation
1 In advance, refer to "11.3. GLP output" and set " I" (Internal clock data) or "?" (External device clock
data) for ";nFg" (GLP output) under (Data output) in the function table ("10. Function
Table").
2 Be sure to warm up the balance with nothing on the
- o nnnnn
weighing pan for at least an hour. [ uuuuy g

3 | Press and hold the [CAL] key until @ Weighing pan
appears. & @

Pressing and holding the key switches the display

Press and hold
every 2 seconds.

(The display cycles

*1 Displayed only when " " (Internal clock data) or every two seconds.)

"" (External device clock data) is set for "nFgo" Al 1

(GLP output) under (Data output) in Lht m

the function table ("10. Function Table"). "_'{_' n 1
*2  Displayed only when "{" (Stores the l'.-FH. CIUL‘ 1

weighing data/sensitivity adjustment history) rr *1 1

is set for "dALA" (Data memory) under LL out

*2
(Data output) in the function table FAL H,S ]

("10. Function Table").
(Refer to "12.2.6. Storing and outputting

The display repeats

sensitivity adjustment history" for details.) in this cycle.
4 | When is displayed, release your finger Fr i ]
LL Ou
from the key.
5 The zero point is displayed during calibration test.
If a change to the weight value is needed, refer to (L u ]

"8.4. Setting the value of the weight".
If no change is needed, proceed to step 6.
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Step

Description

Display and key
operations

Weighing
operation

Make sure that nothing is on the weighing pan and
press the [PRINT] key.

The balance measures the zero point. Do not apply
vibration and the like to the balance.

The measured value of the zero point is displayed for
a few seconds.

Place the external weight on the weighing pan and
press the [PRINT] key to measure it.

10

Measure the weight. Do not apply vibration and the
like to the balance.

11

The measured value of the external weight is
displayed for a few seconds.

12

Remove the external weight from the weighing pan.

13

The calibration test record will be output after
completion.

Refer to "Output examples of calibration test with an
external weight" for the output results.

When using data memory storage, the results will be
stored in the balance.

(Refer to "12.2.6. Storing and outputting sensitivity
adjustment history" for details.)

GLP output

[ End

14

The balance automatically returns to weighing mode.

° nnnnn
[ uuuul g
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Function Selection Switch and Initialization

9.1. Function selection switch

The balance stores data that must not be changed unintentionally (such as adjustment data for accurate
weighing, data for adapting to the usage environment, data to control the communications interface, etc.).
In order to protect such data, "Function selection switch" is provided and either "prohibit changes" or "allow
changes/use" can be selected.
When "prohibit changes” is set, inadvertent data change can be prevented because the function cannot be
activated.
The "function selection switch" involves the following functions:

ltem Function
Function selection switch - Function table
- Sensitivity adjustment using the internal weight
- Sensitivity adjustment using an external weight
- Automatic sensitivity adjustment
- Internal weight value correction

Setting method

Step Description Display and key operations
1 Press the [ON:OFF] key to turn the display off.

2 Press and hold the [PRINT] and [SAMPLE] keys, then press the 1 p=
[ON:OFF] key to show the display shown to the right.
CAUTION UE
While pressing and
a If" " (ON)is set for "PiW" (Password function) under holding

(Password) in the function table ("10. Function Table"), the
administrator (A3M™) will be prompted to enter a password before
the display shown to the right appears.

3 Press the [PRINT] key. Select the function using the following keys.

[SAMPLE] key «----+- Selects the blinking digit (switch).
[RE-ZERO] key ------ Selects a parameter for the blinking switch
setting.

I Prohibit changes/Prohibit use
i- Allow changes/Allow use
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Step Description

Display and key operations

4 Press the [PRINT] key to save the function selection switch settings.

The balance will return to weighing mode.

(To cancel the process, press the [CAL] key to display the next item

. To return to weighing mode, press the [CAL] key again.)

PRINT
)

End

18 g, oo T

°MMMMW

° 00000
Function selection switch
i
lq uiririi
ERDS
54321
No. Name Parameter Description
, a Prohibit changes to the function table.
1 | Function table ,
u i Allow changes to the function table.
5 Sensitivity adjustment 1 Prohibit sensitivity adjustment using the internal weight.*’
using the internal weight = i Allow sensitivity adjustment using the internal weight.
3 Sensitivity adjustment ] Prohibit sensitivity adjustment using an external weight.*’
using an external weight L] ! Allow sensitivity adjustment using an external weight.
4 Automatic Sensitivity H Prohibit automatic sensitivity adjustment.
Adjustment L ! Allow automatic sensitivity adjustment.
5 Internal weight value L] i Prohibit internal weight value correction
correction ! Allow internal weight value correction

= Factory setting

*1  If "PW" (Password function) is set to " I, the logged-in Administrator (AJ/*) can use it. Logged-in

User (L/SER) or Guest (LLEST) cannot use it.
(Refer to "16. Password Function").
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9.2. Initialization

This function returns the parameters of the balance to the factory settings.

9.2.1. Initialization (all items)

The data to be initialized are as follows.

Sensitivity adjustment data.

Function table (excluding password function).

Unit weight value (counting mode), 100% reference mass value (percent mode).
External weight value.

Function selection switch settings.

Correction value for the internal weight.

CAUTION

U After initialization, be sure to perform sensitivity adjustment.
Q After initialization, the order of the year, month, and day may change.

cCoo0o0ooOo

Setting method

Display and key

Step Description ,
operations
1 Press the [ON:OFF] key to turn the display off. [
o nnnnn
uuuuy g

@

2 Press and hold the [PRINT] and [SAMPLE] keys, then press the 1 =
[ON:OFF] key to show the display shown to the right.
U@

While pressing and
holding

3 Press the [SAMPLE] key to show the display shown to the right.
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Display and key

Step Description )
operations
4 Press the [PRINT] key.
(To cancel, press the [CAL] key.)
5 Use the [RE-ZERQ] key to switch between "a" and "0a". W
r Hn 1 N
LLr LL /»
>0«
RE-O
Lr ALL 2
6 Press the [PRINT] key while " Lo" is blinking to perform initialization. -
Pr
(Lr ALL
7 Upon completion, the balance will automatically return to weighing

72




9.2.2. Initialization (function table only)

The data to be initialized are as follows.
O Function table (excluding password function).

U Function selection switch settings.

CAUTION

U After initialization, the order of the year, month, and day may change.

Setting method

Display and key

Step Description ,
operations
1 Press the [ON:OFF] key to turn the display off. [
o nnnnn
uuuuy g

@

|

2 Press and hold the [PRINT] and [SAMPLE] keys, then press the
[ON:OFF] key to show the display shown to the right.

SAMPLE\ PRINT
e

While pressing and
holding

3 Press the [SAMPLE] key twice to show the display shown to the right.

4 Press the [PRINT] key.
(To cancel, press the [CAL] key.)

5 Use the [RE-ZERO] key to switch between "Ho"/"lo".
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Display and key

Step Description )
operations
6 Press the [PRINT] key while :E“a\/ is blinking to perform initialization.
7 Upon completion, the balance will automatically return to weighing

mode.
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10. Function Table

In the function table, you can set and change the operational functions and communication settings of the

balance.
Set parameters are retained in nonvolatile memory even when the AC adapter is disconnected.

The menu structure of the function table consists of two layers: classes and items. Each item has one
parameter assigned to it. The function table enables the last parameter displayed for each item. Pressing
the [PRINT] key will enable the updated parameter in the balance operation.

(Example) Class: (Data output)

10.1.

dout

] Item: "Prt" (Data output mode)

| Parameter: "[I" (Key mode)

[o ¢/4-"\ v
l Pl‘f KEY

Method for setting the function table

Display and key operation for the function table

[o

|

The "0" indicator is displayed with the currently enabled parameter.

In item selecting mode, cancels the setting and proceeds to the next class.
In class selecting mode, quits function table setting and returns to weighing mode.

Selects a class/item.
In item selecting mode, returns to the previous class.
In item selecting mode, proceeds to the next class.

1hod
SAMPLE

In weighing mode, pressing and holding this key (for 2 seconds) activates the
function table menu. (The balance enters the class selection mode.)

Selects a class/item.

In class selecting mode, proceeds to the next class.

In item selecting mode, proceeds to the next item.

PRINT

In class selecting mode, activates item selecting mode.
Stores the parameter and proceeds to the next class.

-0«
RE-ZERO

BICROROIC

Changes the parameter in item selecting mode.
Activates the parameter last displayed.
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Setting method

Example of settings:

" I" (Auto print mode A) for "Prt" (Data output mode) and

"I" (100 d) for "AP-k" (Auto print band width).

Step Description ltem
1 In weighing mode, press and hold the [SAMPLE]
o
key (for 2 seconds) to display the menu of the [
function table ("10. Function Table").
Press and hold
(for 2 seconds)
bASFac |
"Environment,
Display"
2 Press the [SAMPLE] key several times to select
the class.
Press several times
{dout ]
"Data output"
3 Press the [PRINT] key to enter the selected class
and display the items. +
°Prt e
"Data output mode"
"Key mode"
4 Press the [RE-ZEROQ] key to change the
parameter of the selected item.
‘ i - ’
"Data output mode"
"Auto print mode A"
5 Press the [SAMPLE] key several times to select

the item.

APy 2 ]
"Auto print band width"
l|1 0 dll

76




Step Description Class ltem
6 To change additional item(s) within the same 0
-0«
class, repeat steps 4 and 5.
To complete the setting changes in the class, /;;\
proceed to step 7. ‘ AP-b j i
"Auto print band width"
"100 d"
7 To store the setting changes, press the [PRINT] -
key. The display shown to the right will appear, PRINT
followed by the next class. &
(To cancel the setting changes, press the [CAL] [ Eﬂd ]
key to display the next class. The parameters will ‘ L" ,F
remain unchanged.) "Serial interface”
8 To change settings in a different class, start from

step 2.
To complete the setting changes and return to
weighing mode, press the [CAL] key.
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10.2. Function table list

Environment,
Display
[00]

Stability band width

L}

Tolerant judgement (3 d)

Class Item Parameter Description
. | Quick response, sensitive
L
r value
Lond Can also be changed by
Response = ! ﬁ? . .
o manual environment setting.
characteristic . Slow response, stable
" |value
o |Stricter judgment  (+1 d) If the range within which the
cLop weighing display fluctuates
u ! |Middle judgement (2 d) | over a certain period is less

than the set parameter, the
value is judged stable.

Ploc " I |OFF Display hold function for
Display hold i |ON pipette volume measurement.
i |Disabled
brc u ! |Normal Keeps zero display by
Zero tracking ¢ | Slightly strong tracking zero drift.
i | Strong
. |Approx. 5 times per
L] u
P second
a ) d - Display refresh rate
Display refresh rate ., | Approx. 10 times per
' |second
Pt . o |Period () Sets the symbol used as a
. decimal separator for display
Decimal separator .
! |Comma (,) and output.
Poon - o |Disabled Turns on the weighing mode
. display when the AC adapter
Auto display-ON ' |ON :
I is connected.
P-ofF . I | Disabled Turns off the display after 10
Auto display-OFF i |Enabled (10 minutes) minutes of inactivity.
hEEP i |Disabled The buzzer sounds when you
Buzzer " i |ON operate the keys and the like.
HH
dSP-LEd to |10 % to 100 %
Backlight brightness 3
u 5 |60 % (factory default)

LV-LEd
Bubble spirit level

1)

Disabled

LED for the bubble spirit level

LED u i |ON
15d I | Disabled .

) Impact level display
Impact level display . i |ON

"d" represents scale division.

The classification number inside [ ]:

= Factory setting

It is output as an identifier when outputting function table information
in bulk. Refer to "10.2.1. Outputting the function table information"”.
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Class | ltem

Parameter Description

[01]

Clock

Refer to "10.4. Clock and calendar
function".

Confirms and sets the time
and date.

The time and date are added
to output data.

. I |Key mode

Outputs data with the [PRINT]
key when the weighing value
is stable.

Auto print mode A:
(Reference = zero)

Outputs data when the
weighing value is stable
and exceeds the range
from the zero point set for "
AP-P" and "AP-b&" under

dout .

Auto print mode B:
¢ | (Reference = the latest
stable value)

Outputs data when the
weighing value is stable
and exceeds the range
from the latest stable value

Prt set for "AP-P" and "AP-&"
Data output mode under | dout )
*1 Outputs data at the specified
7 | Stream mode i
display refresh rate.
Outputs data with the [PRINT]
Data output y Key mode B (Immediate |key regardless of whether the
[03] output) weighing value is stable or
not.
If the weighing value is stable,
outputs data immediately with
: Key mode C (Output the [PRINT] key. If the
" |when stable) weighing value is not stable,
outputs data once it has
stabilized.
5 | Interval output mode Outputs data periodically as
set for "int" under | dout .
" I | Positive only If greater than the reference.
AP-pP I | Negative only If less than the reference.
Auto print polarity i Regardless of whether greater
¢ | Bi-polar
or less than the reference.
AP-b " i 10d )
. Select difference from the
Auto print band | 100d
. reference.
width ¢ |1000d

"d" represents scale division.

The classification number inside [ ]:

*1

Command can use in all modes.

= Factory setting

It is output as an identifier when outputting function table information
in bulk. Refer to "10.2.1. Outputting the function table information"”.
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Class

Data output
(continued)
[05]

ltem Parameter Description
" i |Disabled

dAELR || Stores the unit weight.
Data memory Stores the weighing Refer to "12. Data Memory".

¢ |data/sensitivity adjustment

history.
I | Display refresh rate
. i |Every 2 seconds

¢ |Every 5 seconds

i |Every 10 seconds )
ink 4 |Every 30 seconds Used when "i" is set for "Prt"
Interval time under | douk .

5 |Every 1 minute

5 |Every 2 minutes

7 | Every 5 minutes

i |Every 10 minutes
d-no . I | No output Used when " is set for
Data number ! | Outputs data number "dALA" under [gout .

L] I | No output Refer to "10.4. Clock and
5-td ! | Outputs the time calendar function" for the
Time/date output ¢ | Outputs the date settings of the output time

37 | Time and date output and date.
5-.d u I |No output Select the output of the ID
ID number output i | Outputs the ID number number during data output.
PUSE . I |Disabled Sets a pause until data
Data output pause { |ON (Adds 1.6 seconds) |output.
AE-F . i |Disabled Sets a line feed after data
Auto feed i |ON (Adds one line) output.

. I | Disabled
nFo , | ON (Outputs with the
GLP outout ! internal clock) Refer to "11.3. GLP output".

outpu o |ON (Outputs with an
" |external device clock)
fir -d = § |Disabled Function to automatically set
Auto re-zero after
' |ON to zero after data output.
data output '
. OFF (Outputs net weight
Y lonly)
, | Outputs net and tare
NG ' |weights. Refer to "13. Net/Gross/Tare
Net/gross/tare output o |Outputs net and gross Function".
weights.
3 Outputs net, gross, and

tare weights.

"d" represents scale division.

The classification number inside [ ]:

m Factory setting

It is output as an identifier when outputting function table information
in bulk. Refer to "10.2.1. Outputting the function table information".
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Class Item Parameter Description
, Disables the minimum weight
M- . I No comparison ,
o . alert function.
Minimum weight - -
MW Fac . ! Enables comparison |Excluding near zero.
comparison - :
‘ Enables comparison |Including near zero.
Minimum MW . . .
, . L Refer to "14. Minimum Weight Alert Function”.
weight alert | Minimum weight input
function Min ouk
] Disabled
(1] Data output when ) Refer to "14. Minimum Weight
minimum weight is not Alert Function".
. ! ON
reached.
Unit Refer to "10.5. Explanation for unit".
[12]
Density - -
Ldmn . i Displayed only when the density
L. o measurement mode
Liquid density input X — mode is registered in unit
Density i Density input ) .
I registration.
measurement _ " i |Solids Refer to "15. Density (Specific
function Density , "
, Liquids Gravity) Measurement”.
[13] measurement mode !
ID number setting Refer to "11.2. Setting the ID number".
[15]
P L] i Disabled Refer to "16. Password
Password function | ON Function".

PARSS No
(Password No.)

Administrator password input

Function selection as

AMI pC Administrator
Shared with the settings
Password (Prohibition selection) . . g .
described in "9.1. Function
[16] . .
selection switch".
JGER o PASS No Password input for User 1 to
. o (Password No.) User 10
) W-P5 Function selection for User 1 to
USER &

(Password prohibition selection)

User 10

The classification number inside [ ]:

m Factory setting

It is output as an identifier when outputting function table information
in bulk. Refer to "10.2.1. Outputting the function table information".
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Class ltem Parameter Description
Temperature
{Fac u i . e
o . measurement Refer to Automatic Sensitivity
Sensitivity adjustment - .
| Set time Adjustment”.
¢ Interval time
]
Automatic Ck 'P?E :
Set time 1 ) )
Sensitivity Refer to "8.1. Automatic sensitivity adjustment”.
. [t MEC
Adjustment Set fime 2
[17] et time
L nt

Sensitivity adjustment

Refer to "Correspondence table for automatic sensitivity adjustment

. intervals".
intervals
r Refer to "8.5. Correcting the
futo Automatic input , . Y J
Internal weight correction [18] (Auto) internal weight value".
*  The AX-SW137-PRINT (sold
" [RE-ZEROJ/[PRINT] separately) functions as the
Ex oK N " u key* [PRINT] key of the balance
" ) , when connected.
External External switch function
, , The AX-SW137-REZERO
switch selection .
21] Door operation (sold separately) functions
" | (openiclose) as the [RE-ZERO] key on the
balance when connected.
iR a Disabled ON/OFF switching of left and
i IR Sensors ] ) ON right IR sensors
H High sensitivity o )
IR Sensors | SENGE - — Sensitivity adjustment of left and
s . u ! Medium sensitivity ]
[22] Sensitivity Adjustment — right IR sensors
¢ Low sensitivity
H Partially open
-door PEN ! Fully open
o E”, ” ' Y op — Refer to "3.2.2. Auto doors".
Opening position F Last position it was
u
Auto Doors opened to
23
[23] doortESE Refer to "3.2.2. Auto doors".
Door test

The classification number inside [ ]:

= Factory setting

It is output as an identifier when outputting function table information
in bulk. Refer to "10.2.1. Outputting the function table information"”.
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10.2.1. Outputting the function table information

In the function table, you can set the balance's operation to that appropriate for how it is used.

In the menu structure of the function table, items are included in each class, and a parameter is stored for
each item. The function table information can be output in bulk by the following operation so that the
settings when the balance is used can be recorded.

Bulk output of the function table information

Display and key

Step Description )
operations

1 In weighing mode, press and hold the [SAMPLE] key (for 2 seconds)
to display the menu of the function table ("10. Function Table").

Press and hold
(for 2 seconds)

[ bASFnc ]

2 Press and hold the [PRINT] key (for 2 seconds). =
The display shown to the right will appear, and the current function
table information will be output in bulk. * £

Press and hold
(for 2 seconds)

f -L Sk~ ]

N

Data output

 End |
CbASFc |
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Output example (AD-8127, dump print mode)

Manufacturer

Model

Serial number

ID

Date

Time

Classification number (2 characters)
Item (8 characters)

Parameter (2 or 12 characters)

© 00 N O O b WN -

5, 6: Clock of the balance

7, 8, 9: Separated by commas.
For details on the class number, item, and
parameter, refer to "10.2. Function table
list" in "10. Function Table".
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Output example 1.  Outputting the function table information to a printer
Use an AD-8127 multi-functional compact printer or AD-8129TH compact thermal printer.

Step Description

1 Connect the balance and the printer.

When using an AD-8127 or AD-8129TH, set the print mode to "i: .
For details on the settings and print modes, refer to the instruction manual of the printer.

For details on connecting the balance and the printer, refer to "19. Connection with Peripheral
Devices".

2 Ensure that communication between the balance and the printer is possible. Then, perform the
output operation according to the previous section, "Bulk output of the function table information".

Output example 2.  Outputting the function table information to a PC

For details on USB settings and WinCT, refer to "21. Connecting to a PC" or the separate WinCT Instruction
Manual available on the A&D website (https://www.aandd.jp).

Step Description

1 Connect the balance and the PC with the supplied USB cable or RS-232C cable (sold separately)

CAUTION

O Note. To output via USB, Virtual COM mode must be used. It is not possible to output with
Quick USB mode.

2 Install WinCT software on the PC.
WinCT can be downloaded from the A&D website (https://www.aandd.jp).

3 Start RSCom and match the communication settings such as COM port and baud rate with the
balance.
Clicking the [Start] button enables communication.

4 Ensure that communication between the balance and the PC is possible. Then, perform the output
operation according to the previous section, "Bulk output of the function table information".
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https://www.aandd.jp/
https://www.aandd.jp/

Explanation for "Environment, Display"

fand (Condition) details

Sensitive response to fluctuation of a weighing value.

For powder or liquid target weighing, weighing a very light sample, or when work efficiency
is required rather than display stability, set the parameter to be a small value.

When set, FAST is displayed.

To prevent the weighing value from drifting due to vibration or drafts, set the parameter to
be a high value.
When set, SLOW is displayed.

{% Slow response to fluctuation of a weighing value.
Lona=

Gk -b (Stability band width) details

This item is to control the width to regard a weighing value as a stable value. When the fluctuation range of
weighing value within a certain period of time is less than the parameter, the balance displays the
stabilization indicator and the data can be output. This setting influences "auto print mode". The readability
being displayed is 1 d.

Example: For the BH-225, if 0.0001 g display is selected with the [SAMPLE] key, 0.0001 g is 1 d.
The stabilization indicator will not display if the value is not stable enough, and it
SE-b= 1 1d will disappear if there are even slight fluctuations in the weighing value.

To perform weighing with strict judgment, set the parameter to a low value.

I+
N
Q

St-b=

The stabilization indicator becomes less responsive to slight fluctuations in the
St-b= ¢ +3d weighing value. To prevent the weighing value from drifting due to vibration or
drafts, set the parameter to be a high value.

Pt oc (Display hold function) details

The function to hold display value when measuring volume dispensed from pipette. When test liquid is
dispensed from pipettes into weighing container, the function performs averaging of weighing value for a
period after weighing value becomes stable, displays an averaged value (hold display). When the function
is used for small volume measurement, it may reduce influence of evapolation.

We recommend that use this option BH-014: BH-T/BH of the pipette volume test kit.

CAUTION

U Even if a box to maintain humidity is used, it can not prevent from evaporating about 0.05 mg/minute
(0.05 yL/minute).
U The display hold function is cancelled when pressing the [RE-ZERO] key.

iy
-
m

Mark blinks in processing)‘ Mark is displayed in processingJF

1'9,9"’."9 Stable mark is displayed

1999g
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Erc (Zero tracking) details

This function tracks zero point drift caused by changes in the environment and stabilizes the zero point.
The degree of tracking can be selected from three levels. If zero is not stable, increase the parameter.
To check weighing values that are only a few "d" from the zero point, disable zero tracking.

"d" represents scale division.

tre= 10 Disabled Tracking function is not used.
Erc= | +1 d/1 second Normal zero tracking is used.
Ere= ¢ +1.5 d/0.5 seconds Strong zero tracking is used.
Ere= 13 +1.5 d/0.2 seconds Very strong zero tracking is used.

5Pd (Display refresh rate) details

The periodic time to refresh the display.
This timing also applies to data output. This parameter influences "baud rate", "data output pause" and the
data output rate of "stream mode". It is automatically selected based on changes in weighing speed.

Pnt (Decimal separator) details
A symbol used as a decimal separator (point/comma) can be selected.

P-an (Auto power ON) details

When the AC adapter is plugged in, the display is automatically turned on without pressing the [ON:OFF] key
and the balance enters weighing mode. This function is used when the balance is built into an automated
system. For accurate weighing, ensure the balance is powered on for at least one hour before use.

P-ofF (Auto power OFF) details

This is a function to automatically turn off only the display when there is no operation made for a certain
amount of time (approximately 10 minutes) while the power is on.

LEEP (Buzzer) details

Select ON/OFF for the built-in buzzer that sounds when a key is operated or the state changes.

d 5P-L Ed (Backlight brightness) details
Select the brightness of the backlight of the LCD display.

LV-LEd (Bubble spirit level LED) details
Select the on/off setting for the LED that illuminates the bubble spirit level.

/5d (Impact level display) details

Enable/disable the impact shock detection.
Even if the impact shock detection function is turned off, a record is kept in the balance when there is a
shock impact.
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10.4. Clock and calendar function

The balance is equipped with a clock and calendar function. In this mode, you can check and set the date
and time. To add the time and date to the output of the weighing value, set " {" (Add time), "" (Add date), or
"3" (Add Time and Date) for "§-£d" (Add Time/Date) under (Data output) in the function table
("10. Function Table"). To add the time and date to "GLP report", "title block", and "end block", set " "

(Internal clock data) or "?" (External device clock data) for "inFa" (GLP output) under [dot |

CAUTION

U Do not enter invalid values such as a non-existing date when setting the time and date.
The balance displays when the clock backup battery has been depleted.
Battery replacement will be repaired by your local A&D dealer. Even if the backup battery of the clock
runs out, it does not affect the functions other than the clock and calendar function. The clock and
calendar function works normally if the balance is powered with the AC adapter.
Press any key to set the time and date.

The time and date can be checked/changed by the following operations.

Entering time/date confirmation mode

Display and key

Step Description )
operations

1 In weighing mode, press and hold the [SAMPLE] key (for 2 seconds)
to display the menu of the function table ("10. Function Table").

Press and hold
(for 2 seconds)

[ bASFnc ]

2 Press the [SAMPLE] key to show the display shown to the right.

3 Press the [PRINT] key to check the time.
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Checking the time

Display and key

Step Description )
operations
4 The current time is displayed. (All digits blinking) NN
Use the following key operations as needed: [ /1" L3130 fi ]

To change the time, press the [RE-ZERO] key.
Proceed to step 5, "Setting the time".

| |

To check the date, press the [SAMPLE] key.
Proceed to step 7, "Checking the date".

Cos

LN 1IN IN

To "Checking the date"

atias0 93 |

To complete the setting, press the [CAL] key.
Proceed to step 10, "Completing check and settings". a

[ dout ]
To "Completing check and
settings"
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Setting the time

Step

Description

Display and key operations

5

Set the time using the following keys. (24-hour format)

[RE-ZERO] key -+ Changes the value of the blinking

digit. (+1)

[MODE] key «+«+-+---+ Changes the value of the blinking
digit. (-1)

[SAMPLE] key -+ Selects the digit to blink.

| ia3use

Press the [PRINT] key to save the updated time.
(To cancel, press the [CAL] key.)

Proceed to step 7, "Checking the date".

|

Yad iy
ofidsg 37 |

To "Checking the date"
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Checking the date

Step

Description

Display and key
operations

7

The current date is displayed. (All digits blinking)
Use the following key operations to proceed:

\\'J'F'd\\/ [RANN!

\ ' /‘T"T
oo i3 |
JALN /NN

To change the order of year [last two digits] (%), month (7) and day (d),
press the [MODE] key.
The date will be output in the specified order.

The display repeats in
this cycle.

To change the date, press the [RE-ZERO] key.
Proceed to step 8, "Setting the time".

To confirm the time again, press the [SAMPLE] key
Proceed to step 4, "Setting the time".

To complete the setting, press the [CAL] key.
Proceed to step 10, "Completing check and settings".

dout |

To "Completing check
and settings"
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Setting the date

Step

Description

Display and key operations

8

Set the date using the following keys.
(The year is set with the last 2 digits of the year as per
Western calendar)

[RE-ZERO] key -+-+- Changes the value of the blinking

digit. (+1)

[MODE] key «+-----+- Changes the value of the blinking
digit. (-1)

[SAMPLE] key «--+-+- Selects the digit to blink.

Press the [PRINT] key to save the updated time.
(To cancel, press the [CAL] key.)

Proceed to step 10, "Completing check and settings".

 End |
dout |

To "Completing check and settings"

Completing check and settings

Display and key

Step Description —
10| The next item in the function table, [cr F.c ), will be displayed. [ dout ]
Press the [CAL] key to return to weighing mode. ou

o

[
c2
ca
ca
2
ca

@
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10.5. Explanation for unit

To configure (Unit) in the function table ("10. Function Table"), use the following procedure. This
setting is used when changing the order of units or hiding unnecessary units.

Units (modes) can be selected using the [MODE] key in weighing mode. Stored units are retained in
nonvolatile memory even when the AC adapter is disconnected, and they are valid until rewritten.

Setting procedure

Step Description Display and key operations

1 In weighing mode, press and hold the [SAMPLE] key (for 2
seconds) to display the menu of the function table ("10. Function
Table").

Press and hold
(for 2 seconds)

[ bASFnc ]

2 Press the [SAMPLE] key several times until the display shown to
the right appears.

Press several times

Un it ]
3 Press the [PRINT] key. =
Use the following keys to specify the desired units to be displayed PRINT
in the specified order. *

[SAMPLE] key ------- Cycles through the units.

[RE-ZERO] key ------ Displays "O" (the stabilization indicator) for
the unit to be selected. When the unit is
selected and displayed with the indicator,
pressing the key turns off the indicator.

-0«
RE-O
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Step Description Display and key operations
4 Press the [PRINT] key to store the setting. =
End |
5 The next class in the function table is displayed.
N
6 Press the [CAL] key to return to weighing mode.

The unit specified first will be displayed in weighing mode.

Tips

O The first unit stored in step 4 above will be the unit when the power is turned on.
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11.  GLP Report and ID Number

11.1. Main objectives

By setting " " (ON: Balance clock data) or " (On: External device clock data) for "infFg" (GLP output) under
(Data output) in the function table ("10. Function Table"), you can output data compliant with
GLP/GMP from the balance to a printer or PC.

GLP: Good Laboratory Practice, standards for implementing safety tests for drugs and medicines.
GMP: Good Manufacturing Practice, rules for manufacturing and quality control.

The GLP/GMP compliant report includes the balance manufacturer (A&D), model name, serial number, ID
number, date, time, and space for signature. For a sensitivity adjustment or calibration test, the result and
the weight used are also included.
The balance can output the following GLP/GMP compliant reports via the RS-232C or USB.
* Sensitivity adjustment report
(Output for sensitivity adjustment using the internal weight, sensitivity adjustment using an external
weight)
e Calibration test report
(Output for calibration test using the internal weight or an external weight)
* Breaks ("title block" and "end block") for easy management of a series of weighing data
("Title block", "End block")
By changing the function table ("10. Function Table"), you can store sensitivity adjustment results and
calibration test results in the data memory and output them in bulk.
(Refer to "12. Data Memory" for details.)

U

The ID number can be used as an identification number for the balance during maintenance of the
balance.

The ID number is stored in non-volatile memory, even if the AC adapter is removed, and it is valid until a
new registration is made.

For checking and adjusting the time and date, refer to "10.4. Clock and calendar function".

When printing a GLP compliant report with an AD-8127 multi-functional compact printer or AD-8129TH
compact thermal printer connected to the balance, the clock function of the printer can be used to print
the time and date. (" set for ";nFo" under ("10. Function Table").) This is effective for
centrally managing the prevention of time and date tampering using the password function on the AD-
8127 or AD-8129TH.

U

OO

Tips
a

To output GLP/GMP compliant reports, set the print mode of the AD-8127/AD-8129TH to"

“" (dump
print mode). If " /" (external key print mode is set for weighing value printing, press and hold the
button on the AD-8127 (for 2 seconds) to switch between the external key print mode and dump print
mode.
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11.2. Setting the ID number

Setting method (Changing the function table)

Step Description Display and key operations
1 In weighing mode, press and hold the [SAMPLE] key
o
(for 2 seconds) to display the menu of the function [

table ("10. Function Table").

Press and hold
(for 2 seconds)

[ bASFnc ]

2 Press the [SAMPLE] key several times until the display
shown to the right appears.

3 Press the [PRINT] key. Set the ID number using the
following keys.

[SAMPLE] key ««--+--+ Selects the digit to blink.

[RE-ZERO] key --------- Changes the character of the
blinking digit. (+)

[MODE] key «+---exevuee Changes the character of the

blinking digit. (-)

4 Press the [PRINT] key to store the setting.
(To cancel without saving changes, press the [CAL]
key.)

5 To return to weighing mode, press the [CAL] key.
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Note 9 )

O There are four types of segments used in the balance's display. A
Note that the shape of the characters may vary depending on the 4%%&%383%%%%%
type of segment. Refer to the display correspondence table below Lol ALT
for details. (é) (é)
Display correspondence table
Uil

(1) 7-segment display DCIU
0[1(2(3(4(5|6|7|8(9|-|_|A|B|C|DIE|F|G|H|I|J |K|LIMIN|O|P|Q|R|S|T|U|VWX|Y
GLE 356851 [RLBLL [ E[FIGIR] B [ RGPS e (S (U] Y]],

<-- [MODE] key _Space [RE-ZERO] key -->

(2) 1M1-segment display %
0[1(2(3(4(5|6|7|8(9|-|_|A|B|C|DIE|F|G|H|I|J |K|LIMIN|O|P|Q|R|S|T|U|VWX|Y
0112 39|5(6(718]9]- | [A|BIL|ZE|FILIH] 1L NN a|PIBIR|TIEIUY (W XY]!

<-- [MODE] key _Space [RE-ZERO] key -->

()

(3) 14-segment display U@
0[1(2(3(4(5|6|7|8(9|-|_|AB|C|DIE|F|G|H|I|J|K|LM[N[O|P|Q|R|S|T|U|VIW|X|Y|Z
I B e B = A A e e e e B A LR L A A O

<-- [MODE] key _Space [RE-ZERO] key -->

(7

(4) 15-segment displa ﬂ:@&
0[1(2(3(4(5|6|7|8(9|-|_|A|B|C|DIE|F|G|H|I|J |K|LIMIN|O|P|Q|R|S|T|U|VWX|Y
A B e e O L o e e e e e A e e e L e S R A A A e

<-- [MODE] key _Space [RE-ZERO] key -->

100



11.3. GLP output

To output data compliant with GLP/GMP to the AD-8127 multi-functional printer/AD-8129TH thermal printer,
or a PC, set " {" (ON: Internal clock data) or "" (External clock data) for "inFg" (GLP output) under

(Data output) in the function table ("10. Function Table")

By setting " for "nFa", when outputting data compliant with GLP/GMP, you can use the clock data from
external devices such as a PC or printer instead of the balance's internal clock data. This setting is used to
unify the clock data with the clock function of the external device.

CAUTION

Q

Q

*1

When outputting the balance's internal clock data (" " set for ";nFg"), if the date and time are incorrect,
adjust the date and time using (Clock) in the function table ("10. Function Table").

The clock data output from an external device can be used with a device that has a clock function and
that can output the date and time in response to <ESC>D, <ESC>T.*"

(AD-8127 multi-functional compact printer, AD-8129TH compact thermal printer, RsCom [WinCT] data
communication software, etc.)

<ESC> is the escape code (ASCII 1Bh).

When storing the sensitivity adjustment history with the data memory function, the internal clock data of
the balance is stored even if "" is set for "inFg".

To output data to the AD-8127 multi-functional printer or the AD-8129TH thermal printer, set the print
mode to "} " (dump print mode).

Setting method (Changing the function table)

Step Description

Display and key
operations

1 In weighing mode, press and hold the [SAMPLE] key (for 2 seconds) to
display the menu of the function table ("10. Function Table").

Press and hold
(for 2 seconds)

| BASFne

—J

2 Press the [SAMPLE] key several times until the display shown to the
right appears.

Press several times

dout |

3 Press the [PRINT] key.
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Step

Description

Display and key
operations

Press the [SAMPLE] key several times to display "nFo" (GLP output).

Press several times

BT

5 Press the [RE-ZERO] key several times to set " " (Internal clock data) or 0
-0«
"2" (External device clock data) for ";nFg" (GLP output).
Press several times
[ mnFa n & ]
or
]
[ inFo  EX C ]
6 Press the [PRINT] key to store the setting.
7 Press the [CAL] key to return to weighing mode.
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Output examples of sensitivity adjustment with the internal weight

The forms in which GLP data is output when the sensitivity of the balance is adjusted using the internal
weight are shown below.

Output example 1

When " " (Internal clock data) is set for ";nFg" (GLP output) under (Data output) in the function
table ("10. Function Table")

Printer format (AD-8127) PC output (WinCT, RsCom)
1T — A_& _D<TERM>
2 MODEL _ _ .. BH-224<TERM>
3 S/N__ ... 12345678<TERM>
4 ID_LAB-0123-4567<TERM>
5 DATE__2025/01/23<TERM> | ™1
6 TIME  __ _12:34:56<TERM>
7 ADJUSTED (INT.)<TERM>
8 REMARKS<TERM>
<TERM>
<TERM>
9 SIGNATURE<TERM>
<TERM>
<TERM>
———————————————— <TERM>
<TERM>
<TERM>

. : Space, ASCII 20h
<TERM> : Terminator, CR LF or CR
Cr : Carriage return, ASCII 0Dh
LF : Line feed, ASCII OAh

1 Manufacturer 6 Time

2 Model 7 Sensitivity adjustment using the internal weight
3 Serial number 8 Remarks

4 |D number 9 Signature

5 Date

*1  The output order of the year, month, and day varies depending on the destination region.

103



Output example 2

When "2" (External device clock data) is set for ";nFg" (GLP output) under (Data output) in the
function table ('10. Function Table")

Printer format (AD-8127) PC output (WinCT, RsCom)
1 — A_&_D<TERM>
2 MODEL _ . .. BH-224<TERM>
3 S/N_ . 12345678<TERM>
4 ID_LAB-0123-4567<TERM>
5 2025-01-23<TERM> *1
6 12:34:56<TERM>
7 ADJUSTED (INT.)<TERM>
8 REMARKS<TERM>
<TERM>
<TERM>
9 SIGNATURE<TERM>
<TERM>
<TERM>
................................................................................................ <TERM>
<TERM>
<TERM>
\/

. : Space, ASCII 20h
<TERM> : Terminator, CR LF or CR
Cr : Carriage return, ASCII 0Dh
LF : Line feed, ASCII OAh

1 Manufacturer 6 Time (external device's clock data)

2 Model 7 Sensitivity adjustment using the internal weight
3 Serial number 8 Remarks

4 |D number 9 Signature

5

Date (external device's clock data)

*1  The output order of the year, month, and day varies depending on the destination region.
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Output examples of sensitivity adjustment with an external weight

The GLP output forms when the sensitivity of the balance is adjusted using an external weight are shown

below.

Output example

When " " (Internal clock data) is set for ";nFg" (GLP output) under (Data output) in the function

table ("10. Function Table")

Printer format (AD-8127)

PC output (WinCT, RsCom)

~NOoO OBk wWwN -

O oo

10

HHHHHHHHHHH A_&_D<TERM>
MODEL _ _ . .. BH-224<TERM>
S/N 12345678<TERM>

ID_LAB-0123-4567<TERM>
DATE  _2025/01/23<TERM>
TIME _ __12:34:56<TERM>
ADJUSTED (EXT . ) <TERM>
CAL.WEIGHT<TERM>

.. ._+200.0000_ _g<TERM>
REMARKS<TERM>

<TERM>

<TERM>

SIGNATURE<TERM>

<TERM>

<TERM>
———————————————— <TERM>

: Space, ASCII 20h

<TERM> : Terminator, CR LF or CR

Cr
LF
1 Manufacturer 6
2 Model 7
3 Serial number 8
4 |D number 9
5 Date 10

: Carriage return, ASCII 0Dh
: Line feed, ASCII 0Ah

Weight value
Remarks
Signature

*1  The output order of the year, month, and day varies depending on the destination region.
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Output examples of calibration test with the internal weight

The GLP output forms when the weighing accuracy of the balance is checked using the internal weight are
shown below. (Note that sensitivity adjustment is not performed.)

Output example

When " " (Internal clock data) is set for ";nFg" (GLP output) under (Data output) in the function

table ("10. Function Table")

Printer format (AD-8127)

Manufacturer
Model

Serial number
ID number
Date

Time

D O~ WON =

PC output (WinCT, RsCom)

1 — | A_&_ D<TERM>
2 MODEL _ _ . BH-224<TERM>
3 S/N__ ... 12345678<TERM>
4 ID_LAB-0123-4567<TERM>
5 DATE__2025/01/23<TERM>
6 TIME ___12:34:56<TERM>
7 CAL.TEST (INT.)<TERM>
ACTUAL<TERM>
8§ —— | ... 0.0000_ _g<TERM>
9 _.+199.9999 _g<TERM>
TARGET<TERM>
10 ____+200.0000_ _g<TERM>
11 REMARKS<TERM>
<TERM>
<TERM>
12 SIGNATURE<TERM>
<TERM>
<TERM>
———————————————— <TERM>
<TERM>
<TERM>

: Space, ASCII 20h

<TERM> : Terminator, CR LF or CR
Cr : Carriage return, ASCII 0Dh

9

10
1
12

LF : Line feed, ASCII OAh

Calibration test

Zero point result
Loaded weight result
Target weight used
Remarks

Signature

*1  The output order of the year, month, and day varies depending on the destination region.
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Output examples of calibration test with an external weight

The GLP output forms when the weighing accuracy of the balance is checked using the internal weight are
shown below. (Note that sensitivity adjustment is not performed.)

Output example

When " " (Internal clock data) is set for ";nFg" (GLP output) under (Data output) in the function

table ("10. Function Table")

Printer format (AD-8127)

Manufacturer
Model

Serial number
ID number
Date

Time

o 0B~ WN =

PC output (WinCT, RsCom)

11— A_&_ D<TERM>
2 MODEL _ .. BH-224<TERM>
3 S/N__ ... 12345678<TERM>
4 ID_LAB-0123-4567<TERM>
5 DATE__2025/01/23<TERM>
6 TIME _ _ _12:34:56<TERM>
7 CAL.TEST (EXT.) <TERM>
ACTUAL<TERM>
8 ——| ... 0.0000_ _g<TERM>
9 _4199.9995__g<TERM>
TARGET<TERM>
10 ___.+200.0000_ _g<TERM>
11 REMARKS<TERM>
<TERM>
<TERM>
12 SIGNATURE<TERM>
<TERM>
<TERM>
———————————————— <TERM>
<TERM>
<TERM>

: Space, ASCII 20h

<TERM> : Terminator, CR LF or CR
Cr : Carriage return, ASCII ODh
LF : Line feed, ASCII OAh

9

10
1
12

Calibration test

Zero point result
Loaded weight result
Target weight used
Remarks

Signature

*1  The output order of the year, month, and day varies depending on the destination region.
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Title block and End block

A "Title block" and "End block" can be added before and after a series of weighing values for data
management.

Pressing and holding the [PRINT] key (for 2 seconds) outputs the "Title block" and "End block" alternately.
This is convenient when you need to output the date, time, etc., before weighing.

CAUTION

Q If the data memory function is used, the Title block and End block cannot be output.

Output method

Display and key Weighing

Step Description ) )
operations operation

1 In weighing mode, press and hold the [PRINT] key (for

2 seconds) to display [stat | The balance outputs

the "Title block".

Weighing pan

Press and hold the
key (for 2 seconds).

fSeHre ]

A

"Title block" is output.

| End ]
2 Press the [PRINT] key to output the "weighing value".
i ® 1234561
The output method depends on the setting of the data Ic3J I g
output mode. =
PRINT

N

"Weighing value" is

output.
3 Press and hold the [PRINT] key (for 2 seconds) to =]
display . The balance outputs the "End
block”. (&

Press and hold the
key (for 2 seconds).

rEcEnd ]

A

"End block" is output.

 End |
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Output example

When " " (Internal clock data) is set for ";nFg" (GLP output) under (Data output) in the function
table ("10. Function Table")

Printer format (AD-8127) PC output (WinCT, RsCom)

TN

2 — | A_&_D<TERM>
3 MODEL _ _ _ .. BH-224<TERM>
4 S/N__ ... 12345678<TERM>
5 ID_LAB-0123-4567<TERM>
6 DATE__2025/01/23<TERM> | 1
START<TERM>
7 TIME ___12:34:56<TERM>
N | <TERM>

WT _ _+123.4567_ _g<TERM>
WT__+123.4561_ _g<TERM>
8 WT _ _+123.4562_ _g<TERM>
WT_ _+123.4571_ _g<TERM>
WT_ _+123.4564_ _g<TERM>
<TERM>

END<TERM>

9 TIME____12:45:56<TERM>
10 REMARKS<TERM>

<TERM>

<TERM>

11 SIGNATURE<TERM>

<TERM>

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

<TERM>

. : Space, ASCII 20h
<TERM> : Terminator, CR LF or CR
Cr : Carriage return, ASCII 0Dh
LF : Line feed, ASCII OAh

1 "Title block" 7 Start time

2 Manufacturer 8 "Weighing value"
3 Model 9 Endtime

4 Serial number 10 Remarks

5 ID number 11 Signature

6 Date 12 "End block"

The output order of the year, month, and day varies depending on the destination region.
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12. Data Memory

The data memory function stores unit weight for counting weighing, weighing values, sensitivity adjustment
history, and other data in the balance. This allows for later data verification and bulk output.

To configure the data memory function, use "dAER" (Data memory) under (Data output) in the
function table ("10. Function Table").

CAUTION

U The data memory function is disabled when the minimum weight alert function is selected.
O Cannot be used in conjunction with the net/gross/tare function or density (specific gravity) measurement.

Storable data

Number of Stored

Function table Description
Data
dAtAR = | Unit weight (counting mode) Up to 50 entries
Weighing value Up to 200 entries

Sensitivity adjustment history
Report of the sensitivity adjustment with the internal weight
Report of the calibration test with the internal weight Latest 50 entries
Report of the sensitivity adjustment with an external weight
Report of the calibration test with an external weight

dAtR

1
L}
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12.2.4. Outputting the stored weighing results in bulk.

CAUTION

Q To perform bulk output, you need to pre-configure the (Serial interface) settings in the function
table ("10. Function Table") to match the communication settings of the connected peripheral devices.
Refer t0"10. Function Table" and "19. Connection with Peripheral Devices".

Step Description Display and key operations
1 In weighing mode, press and hold the [PRINT] key for 2 seconds. e
7 . °
"-d-"or "d- " is displayed at the top left of the display. *' [ 12345 4 ]
-d-:  Without time/date setting ([dast |, S-td = f) =
PRINT
d-t : With time/date setting ~ ((dout |}, 5-kd = ! to 3) ¥ @
*1  The time and date output settings can be changed after the Press and hold

(for 2 seconds)

RETALL |

weighing values are stored.

2 Press the [SAMPLE] key.

m]
s

3 Press the [PRINT] key.

>
S m
-

(7

O
€ o
"

4 Use the [RE-ZERO] key to switch between "Hu"/"Tu".
RE-ZERO

KG
T

g
"
iy
-~

5 Press the [PRINT] key while Lo is blinking.

71N

The balance outputs all stored data via RS-232C/USB.

uy)

c

~ >
o gy
2 f7sm
-g -

 End |
(iemr |

6 Press the [CAL] key to return to weighing mode.

4

o
o
o
oo
=
[N N]
. g
(M}
(-]
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12.2.5. Deleting the stored weighing results in bulk.

Step

Description

Display and key operations

1

In weighing mode, press and hold the [PRINT] key (for 2 seconds).

"-d-"or "d-t"is displayed at the top left of the display. *'
-d-:  Without time/date setting (, S5-td =1
d-t : With time/date setting ~ ((dost |}, 5-kd = ! to 3)

*1  The time and date output settings can be changed after the
weighing values are stored.

n
L

> a3y, |

L=

PRINT

(@

Press and hold
(for 2 seconds)

AL |

2 Press the [SAMPLE] key several times.
Press several times
- d.
mn
3 Press the [PRINT] key.
4 Use the [RE-ZERO] key to switch between "Hu"/"la".
-d- Ny
CLEAR ke
5 Press the [PRINT] key. -
The balance deletes all stored data. PRINT
< _-d-
CLEAR oo
End
6 The balance returns automatically to weighing mode. o
: . o |
Data number "{I{i{}" will be displayed. IE':-HS g
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12.2.6. Storing and outputting sensitivity adjustment history

U The histories of sensitivity adjustment (with the internal weight/with an external weight) and the results of
calibration test can be stored in the internal memory of the balance.

U The stored results can be output in bulk (to a printer or PC).

O The balance can store the results of the last 50 sensitivity adjustments/calibration tests.

O When the number of data entries exceed 50, the display will blink alternately.

Outputting the sensitivity adjustment history

Step Description Display and key operations

1| In weighing mode, press and hold the [CAL] key until is [o oog 1334c ]
[{ m g

displayed.

(While pressing and holding the [CAL] key, the item display will switch
every 2 seconds.)
(@

CAUT|ON Press and hold

a Ifthe FL.'L<—>EF-'£ displays are blinking alternately in weighing [ l'_-Hl'_ H IS ]

7N

mode, it indicates that the memory capacity of 50 data entries
has been reached. If a new result is saved in this state, the
oldest data will be overwritten. Delete some of the data stored in
memory.

2 Release your finger from the [CAL] key.

CAUTION

Q If there is no sensitivity adjustment history, is Release
displayed, then the balance returns to weighing mode.

3 Press the [PRINT] key.

4 Use the [RE-ZERO] key to switch between "No"/"Ln".
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Step Description Display and key operations
5 Press the [PRINT] key while Ea is blinking. -
The balance outputs all stored history data via RS-232C/USB. PRINT
[ out bo ]
Bulk output
 End |
Hak ]
r
LL
6 Press the [CAL] key to return to weighing mode.
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Deleting the sensitivity adjustment history

Step

Description

Display and key operations

1

In weighing mode, press and hold the [CAL] key until is
displayed.

(While pressing and holding the [CAL] key, the item display will
switch every 2 seconds.)

CAUTION

a Ifthe J-L.'L<—>,"H{ displays are blinking alternately in weighing
mode, it indicates that the memory capacity of 50 data entries
has been reached. If a new result is saved in this state, the
oldest data will be overwritten. Delete some of the data stored in

memory.

> s, |

e

Press and hold

(AL HS |

2 |Release your finger from the [CAL] key.
O If there is no sensitivity adjustment history, is Release
displayed, then the balance returns to weighing mode. [ DZ‘LE ]
3 Press the [SAMPLE] key.
4 Press the [PRINT] key.
5 Use the [RE-ZERO] key to switch between "No"/"Ln". 0
-0«
[LEAR & |
6 Press the [PRINT] key while E:u is blinking.
The balance deletes all stored history.
7 When bulk deletion is completed, the balance automatically returns to

weighing mode.
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13. Net/Gross/Tare Function

Zero setting and tare operations can be performed separately. Data can be output in the order of net
weight, gross weight, and tare weight.

Function table (excerpt)

Class Item Parameter |Description
. 0 OFF (Outputs net weight only)
NG | Outputs net and tare weights.
Data output Net/gross/tare output c Outputs net and gross weights.
3 Outputs net, gross, and tare weights.

13.1. Preparations for the net/gross/tare function

wn

To use the net/gross/tare function, set " I" (Outputs net and tare weights.), "¢" (Outputs net and gross
weights.), or "3" (Outputs net, gross, and tare weights.) for "N{t" (Net/gross/tare output) under
(Data output) in the function table ("10. Function Table").

To return to the normal weighing mode (factory default), set to "{i" (OFF) for "NLE" (Net/gross/tare output).

CAUTION

O This function cannot be used with the minimum weight alert function, density (specific gravity)
measurement, and data memory function.

Switching to net/gross/tare mode (changing the function table)
Display and key
operations

Step Description

1 In weighing mode, press and hold the [SAMPLE] key (for 2 seconds)
to display the menu of the function table ("10. Function Table").

Press and hold
(for 2 seconds)

[bHSFnc ]

2 Press the [SAMPLE] key several times until the display shown to the
right appears.

Press several times

[daub ]
3 Press the [PRINT] key. =
p

Prt ]

126



Step

Description

Display and key
operations

Press the [SAMPLE] key several times to display "NGE"
(Net/gross/tare function).

5 Press the [RE-ZEROQ] key several times to set
" " (Net and tare weights),
"?" (Net and gross weights), or
"3" (Net, gross, and tare weights) for "NGE". Press several times
| End |
6 Press the [PRINT] key to store the setting.
7 Press the [CAL] key to return to weighing mode.
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Key operations
The following describes the key functions for the weighing value (gross) state.

Key operations for the weighing value (gross) state

Key Function Weighing value (gross) Operation

Updates the zero point and clears

Within the zero range*’
the tare value.

>0« . . » Performs tare operation and
Zero setting or tare Exceeding the zero range
RE-ZERO, updates the tare value.

Updates the zero point and clears

Negative value
the tare value.

Performs tare operation and

Positive value
updates the tare value.

Tare Gross zero™ Clears the tare value
(Gross zero indicator displayed) '

No tare operation.

Negative value
Press the [RE-ZERO] key.

*1  For the zero range of each model, refer to "Weighing range".

*2  "Gross zero" indicates that the minimum division of the gross weight is within the zero range when the
unit is grams (g).
(The state in which the gross zero indicator is lit.)

Display

Indicators for the net/gross/tare function in use

No. |Indicator Description

1 NET Lights up when the tare value is not zero.

2 G Lights up when the tare value is zero.

3 PT Lights up along with the NET indicator when the preset tare is set using the PT command.
4

1 Lights up when the minimum division of the gross weight is in the zero range in grams.
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Output

Pressing the [PRINT] key outputs data in the following order: net weight, gross weight, and tare weight.
The supported weighing data formats are as follows.

Weighing data formats for the net/gross/tare function

Function table [s¢r |

(Serial interface)

Function table | uss
(USB interface)

Weighing data format

EYPE = 10 EYPE =1 A&D standard format
EYPE = | EYPE = | DP format
EYPE = 5 EYPE = 5 CSV format
EYPE = 1 EYPE =1 TAB format
Output example (A&D standard format)
1 Net weight

Unit

2 Gross weight
3 Tare weight

When the balance unit setting is "PC5" (counting mode) or "%" (percent mode), the unit output for gross

weight, tare weight, and preset tare weight will be in the "9" unit.

Example of tare output when preset tare is set (A&D standard format)

Note

1 Net weight
2 Gross weight
3 Preset tare weight

U The output content and order can be configured using the UFC function.
For the UFC function, refer to "24. UFC Function".
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13.2.

Using the gross/net/tare function (example)
Operation method

. Display and key N .
Step Description , Weighing operation
operations
1 Refer to "13. Net/Gross/Tare Function" to enable the net/gross/tare function.
2 Press the [RE-ZEROQ] key with nothing on the G
weighing pan. 2
0000y , |
50 Weighing pan
RE-O
(e
o nnnnn
Uuuuy g
3 Place an empty container to be used on the weighing G
pan. 3
o
ek
4 Press the [TARE] key to display "NET". The tare value Container (tare)
is set (updated). *
5 Place the sample to be weighed.
6 Pressing the [PRINT] key outputs data in the
following order: net weight, gross weight, and tare
weight.
Refer to "Output example (A&D standard format)".
Data output
7 Remove the sample and container from the weighing NET
pan NET
° - moe3,
8 Press the [RE-ZERO] key to update the zero point and 5 0e
clear the tare weight. The balance returns to the same
state as Step 1. *
To continue weighing with the same tare value, remove G
only the sample and place the next sample, and then 2
press the [PRINT] key to output the data. ° ﬂﬂﬂﬂﬂ g°
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14.3. Data output when minimum weight is not reached.

The setting for "M in out" (Data output when minimum weight is not reached) under | Fac (Minimum
weight alert function) in the function table ("10. Function Table") allows switching the data output on/off
when the value is below the minimum weight.

Setting method

Display and key

Step Description )
operations

1 In weighing mode, press and hold the [SAMPLE] key (for 2 seconds)
to display the menu of the function table ("10. Function Table").

Press and hold
(for 2 seconds)

[ bASFnc ]

2 Press the [SAMPLE] key several times until the display shown to the
right appears.

Press several times

MW Frc |
3 Press the [PRINT] key. =
Pr
71\
e |

4 Press the [SAMPLE] key several times to display "M i1n out" (Data
output when minimum weight is not reached).

AR

Min out

5 Press the [RE-ZEROQO] key to select " I" (ON) or "[I" (Disabled). -,
/|‘\ e

Min ouk

Tips

Q If"[" (Disabled) is selected, data will not be output when the
weighing value is below the set minimum weight, even if the
[PRINT] key is pressed in weighing mode. [

W‘ 71\ nce
Min out “W]
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Step

Description

Display and key
operations

Press the [PRINT] key to store the setting.

=4
PRINT

Press the [CAL] key to return to weighing mode.
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15. Density (Specific Gravity) Measurement

The balance has a density mode that calculates the density of a solid or liquid from the weight in air and the
weight in liquid.

We recommend using the AD-1653 Density Determination Kit (sold separately) for measurements. For
assembly and installation instructions, refer to the AD-1653 Instruction Manual.

CAUTION

Q Density mode is disabled by default. To use density mode, register the unit "JI5" using the function table
("10. Function Table"). Refer to "10.5. Explanation for unit".

U Readability of weighing values is fixed in density mode.

O When density mode is enabled, (Density measurement function) will be displayed next to
(Unit). If density mode is not enabled, (Density measurement function) will not be
displayed in the function table ("10. Function Table").

First, register density mode using (Unit) in the function table ("10. Function Table").
When Density mode is enabled, (Density measurement function) will be displayed after
(Unit).

O For details on changing the function table ("10. Function Table"), refer to "15.1. Preparations before
measurement".

O Density mode cannot be used simultaneously with the data memory function, minimum weight alert
function, and Net/gross/tare function.

Density formula
U Density of a solid
The density of a solid can be determined from the weight of the sample in air, the weight of the
sample in liquid, and the density of the liquid.
p Density of sample A :  Weight of sample in air
P= "A-B X po po : Density of liquid B :  Weight of sample in liquid

U Density of a liquid
Using a sinker with a known volume, the density of a liquid can be determined from the weight of the
sinker in air, the weight of the sinker in liquid, and the volume of the sinker.
A-B p Density of sample A Weight of sinker in air
P= v V :  Volume of sinker B :  Weight of sinker in liquid
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15.1. Preparations before measurement

Prior to density (or specific gravity) measurement, change the function table of the balance as follows.

Storing "15" (Density mode) for "Unit"

Register "J5" (Density mode) for (Unit) in the function table ("10. Function Table").

The example below shows how to set the units in the order with "9" (gram) as the first unit followed by " 15"
(Density mode).

Storing procedure (Changing function table)

Display and key

Step Description )
operations

1 In weighing mode, press and hold the [SAMPLE] key (for 2 seconds)
to display the menu of the function table ("10. Function Table").

Press and hold
(for 2 seconds)

[ bASFnc ]

2 Press the [SAMPLE] key several times until the display shown to the
right appears.

Press several times

nk

3 Press the [PRINT] key to show the display shown to the right.

4 Press the [RE-ZEROQ] key to specify the unit and display "@" (the
stabilization indicator).

5 Press the [SAMPLE] key several times until the display shown to the
right appears.

Press several times

e
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Step

Description

Display and key
operations

Press the [RE-ZEROQ] key to specify the unit and display "@" (the

stabilization indicator).

RE-ZERO

‘a
T

CTAF-
7 Press the [PRINT] key to save the specified unit. =
pgr
| End |
[ d5 Fnc ]
8 To return to weighing mode, press the [CAL] key. @
°  noooo,
9 Each time the [MODE] key is pressed, the unit switches in the
specified order. [° HHHHH o

In order of @ — 5

*1  In density mode, the "]5" unit is displayed when density is

calculated.

In weight measurement in air mode (with ::{ blinking and

"d - A" lit on the top left) and weight measurement in liquid
mode (with "=" lit and " - ;" lit on the top left), "9" is

displayed.

5

\4\/ l:l'
[0\ 000005

150




Sample selection

Select either solids or liquids as the sample to be measured.
The sample to be measured can be specified with "d5" (Density measurement mode) under
(Density measurement function) in the function table ("10. Function Table").

Selecting method

Display and key

Step Description )
operations
10 In weighing mode, press and hold the [SAMPLE] key (for 2 seconds) 7
D
to display the menu of the function table ("10. Function Table"). [

Press and hold
(for 2 seconds)

[ bASFnc ]

11 Press the [SAMPLE] key several times until the display shown to the
right appears.

Press several times

45 Fac |

12 Press the [PRINT] key.

13 Press the [SAMPLE] key to display "d5" (Density measurement
mode).

14 | Press the [RE-ZEROQ] key to select either "J" (Solids) or " I" (Liquids) .
as the parameter for "d5" (Density measurement mode). [ dS‘ SGLIE ]
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Display and key

Step Description )
operations
15 Press the [PRINT] key to store the setting. =
PRINT
| End
.
16 Press the [CAL] key to return to weighing mode. @
Depending on the setting value of step 14, the following operations *
differ. S
nnnnn
UuuuU g
17 | When "d5" = ] (Solids): N
¢ H "o H H H n H H nnnnngl‘_ﬂ
Proceed to step 18 of ‘Selecting "Liquid density input" for solid density uuuuu g
(specific gravity) measurement’.
When "d5" = | (Liquids): " a-R
o o " o nannn: o
The preliminary setting is complete. Proceed to step 18 of "15.3. uuuuU g

Measuring the density (specific gravity) of a liquid"
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Selecting "Liquid density input” for solid density (specific gravity) measurement
Continued from step 17 of "Sample selection”.

Selecting method

Step

Description

Display and key
operations

18

In weighing mode, press and hold the [SAMPLE] key (for 2 seconds)
to display the menu of the function table ("10. Function Table").

Press and hold
(for 2 seconds)

bASFnc |
19 Press the [SAMPLE] key several times until the display shown to the
right appears.
Press several times
[ d5 Fnc ]
20 Press the [PRINT] key.
21 Press the [RE-ZEROQ] key to select either "{I" (Water temperature) or
" 1" (Density input)" as the parameter for "L d 1" (Liquid density
input)".
22 Press the [PRINT] key to store the setting. -
Pr
[ End ]
i
23 Press the [CAL] key to return to weighing mode.

Proceed to "15.2. Measuring the density (specific gravity) of a solid".
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15.2. Measuring the density (specific gravity) of a solid

The following describes the operation when "" (Solids) is set for "d5" (Density measurement mode) under
(Density measurement function) in the function table ("10. Function Table"). For the setting
method, refer to "15.1. Preparations before measurement".

CAUTION

O In density (specific gravity) display, the 4 digits after the decimal point are fixed.
The readability cannot be changed with the [SAMPLE] key.

O In density (specific gravity) measurement, the density is fixed and displayed according to weight in air
measurement and weight in liquid measurement.

Measurement procedure
In the following example, the AD-1653 Density Determination Kit is used.

Weight in air measurement mode

Display and key Weighing

Step Description ) i
operations operation

1 Confirm the weight in air measurement mode ("4 - "
lit, = blinking):

Press the [RE-ZEROQ] key with nothing on the weighing
pan in air to set the display to zero.

2 Place a sample on the weighing pan in air and wait for
the display to stabilize.

To output the sample weight, press the [PRINT] key.

Output example with PC: Weight in air
A&D standard format (factory setting)

ST,+0001.2345__g<TERM> Weighing data output
. : Space, ASCII 20h
<TERM> :Terminator, CR LF or CR
CR : Carriage return, ASCII ODh
LF :Line feed, ASCIl OAh
3 Press the [SAMPLE] key to confirm the weight in air
and switch to "Weight in liquid measurement mode"
("d - k" lit, "= " it).

CAUTION §
Q If (overload error) is displayed, the

[SAMPLE] key does not work.
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Weight in liquid measurement mode

Display and ke Weighin
Step Description Py ) y g . g
operations operation
4 Transfer the sample from the weighing pan in airto the | (L. 4-5
weighing pan in liquid and wait for the display to 58833 Sai‘
stabilize. ("4 - 5" lit, " = " lit)
At this time, adjust so that the sample is about 10 mm
below the liquid level.
r Approx. 10mm T - Liquid level sample in liauid
ample in liqui
Inliquid
Sample in liquid
S To output the sample weight, press the [PRINT] key. 3 d-b n —
uﬂ 230 ‘g
Output example with PC: Weight in liquid
A&D standard format (factory setting)
T,+0000.8230_ _g<TERM>
. : Space, ASCII 20h
<TERM> : Terminator, CR LF or CR
CR : Carriage return, ASCII 0Dh
LF :Line feed, ASCIl OAh
6 Press the [SAMPLE] key to confirm the weight in

liquid and switch to "Liquid density input mode"
(ud - {ll Ilt, " - " ||t).
Depending on the setting for "L 4 1»" (Liquid density

input) under (Density measurement

function) in the function table ("10. Function Table"),
the "Liquid density input mode" differs.

CAUTION
Q If (overload error) is displayed, the

[SAMPLE] key does not work.
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Liquid density input mode

Step

Description

Display and key
operations

Weighing operation

7

When "L d in" = {I (Water temperature):

The currently set water temperature is displayed.
(The factory setting: 25.0 °C)

For relationship between water temperature and water

density, refer to "Water temperature and density
correspondence table".

The setting range is from 0.0 °C to 99.9 °C, with
increments of 0.1 °C.

[RE-ZERO] key ------ Changes (+1) the water
temperature.
("0" reappears after "9".)
[MODE] key ««--+---- Changes (—1) the water
temperature.
("9" reappears after "0".)
[SAMPLE] key ------- Selects the digits to blink.

When "L d in = | (Density input) ":

The currently set density is displayed.

(The factory setting: 1.000 g/cm?)

The parameter for density can be changed with the
key operations explained below.

The setting range is from 0.000 g/cm? to 1.999 g/cm?.

[RE-ZERO] key -+ Changes (+1) the density
("0" reappears after "9".)

[MODE] key ««--+---+ Changes (—1) the density
("9" reappears after "0".)
[SAMPLE] key -----+- Selects the digits to blink.

Press the [PRINT] key to switch to "Solid density
display mode" (" - g" lit, " = " lit).

Sample in liquid
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Water temperature and density correspondence table

°C

+0 +1 +2 +3 +4 +5

+6 +7

+8 +9

0

0.99984 | 0.99990 | 0.99994 | 0.99996 | 0.99997

0.99996

0.99994 | 0.99990

0.99985 | 0.99978

10

0.99970 | 0.99961 | 0.99949 | 0.99938 | 0.99924

0.99910

0.99894 | 0.99877

0.99860 | 0.99841

20

0.99820 | 0.99799 | 0.99777 | 0.99754 | 0.99730

0.99704

0.99678 | 0.99651

0.99623 | 0.99594

30

0.99565 | 0.99534 | 0.99503 | 0.99470 | 0.99437

0.99403

0.99368 | 0.99333

0.99297 | 0.99259

40

0.99222 | 0.99183 | 0.99144 | 0.99104 | 0.99063

0.99021

0.98979 | 0.98936

0.98893 | 0.98849

Solid density display mode

g/cm3

Step

Description

Display and key
operations

Weighing
operation

9

When a density is displayed, pressing the [PRINT] key
outputs the density.

The density (specific gravity) unit is " I%".

Output example with PC: Density (specific gravity)
A&D standard format (factory setting)
ST,+0002.9911 _DS<TERM>

: Space, ASCII 20h

: Terminator, CR LF or CR

CR : Carriage return, ASCII 0Dh

LF :Line feed, ASCIl OAh

<TERM>

Weighing data output

Sample in liquid

10

To measure another sample, press the [SAMPLE] key
to start from step 1 in "Weight in air measurement
mode" ("4 - 7" lit, \<I/\ blinking).

71

11

density input mode" as necessary.

If the temperature of the liquid changes during measurement or when the type
of liquid is changed, reset the density of the liquid by referring to "Liquid

12

To switch to another weighing mode, press the
[MODE] key.
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15.3. Measuring the density (specific gravity) of a liquid

The following describes the operation when " [" (Liquids) is set for "d5" (Density measurement mode) under
(Density measurement function) in the function table ("10. Function Table"). For the setting
method, refer to "15.1. Preparations before measurement".

CAUTION

U In density (specific gravity) display, the 4 digits after the decimal point are fixed. The readability cannot
be changed with the [SAMPLE] key.

O In density (specific gravity) measurement, the density is fixed and displayed according to weight in air
measurement and weight in liquid measurement.

Weight in air measurement mode

Display and key

Step Description SIS Weighing operation
1 Confirm the weight in air measurement mode ("4 - A" 5 dA ARAA3: T
lit, == blinking): HEHIE RS
Press the [RE-ZEROQ)] key with nothing placed to set ~»0e
the display to zero. RE-O
o ! Hnnnnn' b
uuuuuy'
2 Place a sinker and wait for the display to stabilize. [5 d 3’58”?'—[' -
To output the sinker weight, press the [PRINT] key. ittJdlg

Output example with PC: Weight in air

A&D standard format (factory setting) *
ST,+0026.2034_ __g<TERM> M
. :Space, ASCII 20h Weighing data output Sinker in air
<TERM> :Terminator, CR LF or CR
CR : Carriage return, ASCII 0Dh
LF :Line feed, ASCIl OAh
3 Press the [SAMPLE] key to confirm the weight in air
and switch to "Weight in liquid measurement mode"
("d - K" litand " = "lit).

CAUTION
Q If (overload error) is displayed, the

[SAMPLE] key does not work.
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Weight in liquid measurement mode

Step

Description

Display and key
operations

Weighing
operation

4

For density measurement, put the liquid in the beaker
and sink the sinker. ("d - 5" lit, " = " lit)

At this time, adjust so that the sinker is about 10 mm
below the liquid level.

— Liquid level

In liquid

Sinker in liquid

T
LLiLy

. d-h
° 162087

g9

Iy

Wait for the display to stabilize. To output the sample
weight, press the [PRINT] key.

Output example with PC: Weight in liquid

A&D standard format (factory setting)
ST,+0016.2087_ _g<TERM>
. . Space, ASCII 20h
<TERM> :Terminator, CR LF or CR
CR : Carriage return, ASCII ODh
LF :Line feed, ASCIl 0Ah

Press the [SAMPLE] key to confirm the weight in
liquid and switch to "Sinker volume input mode"
(lld - Ell ||t, "q" I|t).

CAUTION
Q If (overload error) is displayed, the

[SAMPLE] key does not work.

Sinker in liquid
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Sinker volume input mode

Step

Description

Display and key operations

7

Input the volume of the sinker:

The currently set volume of the sinker is displayed.
(Factory setting is 10.00 cm3).

The parameter can be changed with the key
operations explained below.

The setting range is from 0.01 cm3 to 99.99 cm3, with
increments of 0.01 cm3.

[RE-ZERO] key ------ Changes (+1) the blinking value.

("0" reappears after "9".)

[MODE] key ---------- Changes (-1) the blinking value.

("9" reappears after "0".)
[SAMPLE] key ------- Selects the digits to blink

Press the [PRINT] key to switch to "Liquid density
display mode" (" - 4" lit, " = " lit).

> "'n3ggs = |

Sinker in liquid
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Liquid density display mode

Step

Description

Display and key
operations

9

When the density is displayed, pressing the [PRINT]
key outputs the density.

Output example with PC: Density (specific gravity)
A&D standard format (factory setting)
ST,+0000.9995_DS<TERM>
. : Space, ASCII 20h
<TERM> :Terminator, CR LF or CR
CR : Carriage return, ASCII ODh
LF :Line feed, ASCIl OAh

10 To measure another sample, press the [SAMPLE]
key to start from "Weight in air measurement mode"
("d-A"lit, = blinking).

11 To switch to other weighing mode, press the [MODE]

key.
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16. Password Function

Intended use

U0 The password function allows you to restrict the use and functions of the balance.
It is effective in preventing falsification of date and time settings or preventing changes in the function
table by the user.

Input

O Enter a 4-digit password using the five keys. 625 combinations are available (5 x 5 x 5 x 5 = 625).
Five keys: [MODE], [SAMPLE], [PRINT], [TARE], [RE-ZERO]

Function settings

U The password function is disabled by default at the factory settings.
You can enable or disable the password function and register passwords in the internal table ("10.
Function Table").

Two types of settings are available for "Pi " (Password function) under (Password) in the
function table ("10. Function Table").

Parameter Function

PW =1 Password function ON
]

P = Password function OFF (Administrator password required to change the settings)

PW = [I: Password function ON

0 The password function is not used. The balance can be used for weighing operations by anyone. All
functions are available.

PW = I Password function OFF (Administrator password required to change the settings)

U The Administrator (A2M) can limit users of the balance by setting individual passwords.
The factory default password for the Administrator (A7) is set to four presses of the [RE-ZEROQO] key.
The display will show "/ 777"

O With the display turned off, pressing the [ON:OFF] key while pressing and holding the [CAL] key will
prompt the user to enter a password before starting weighing.

O To execute a disabled function, you will be prompted to enter a password and required to log in. Then,
logging in with an allowed user is necessary.

Q There are three login levels: Administrator (A3M*), User (JSER &' to USER #), and Guest (LLEST).

Login level Description
Administrator (A2M™) All functions and settings are available.

Restrictions can be set for each user for setting changes,
User (USER &' to USER ©) including the clock, and operations such as sensitivity
adjustment and initialization.

Guest (LUEST) - No password required Only weighing operations are available.
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Usage availability by login level

Lot sl Administrator User Guest

(AIMI) (USER 81 to USER ) (GUE®T)

Weighing operation Enabled

Internal weight value

Automatic sensitivity adjustment

Sensitivity adjustment using an external weight Enabled*? Selectable Disabled

Sensitivity adjustment using the internal weight

Function table*"

Initialization Enabled Disabled

*1  Only the Administrator (A M) can enable or disable the password function.
*2  Enabling/disabling the Administrator (AM¥) is set as described in "9.1. Function selection switch".

Refer to "9.1. Function selection switch".
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16.1. Preparations for password function

"PW" (Password function) under (Password) in the function table ("10. Function Table") allows
switching between "" (Disabled) and " " (ON).

Enabling the password function (Changing the function table)

Step Description Display and key operations
1 In weighing mode, press and hold the [SAMPLE] key (for 2 seconds) to
display the menu of the function table ("10. Function Table").
Press and hold
(for 2 seconds)
[ bASFnc J
2 Press the [SAMPLE] key several times until the display shown to the
right appears.
Press several times
PASGnd |
3 | Press the [PRINT] key to display "PW" (Password function). =
(To cancel, press the [CAL] key.) PRINT
PH/ I\ ]
4 | Press the [RE-ZERO] key to display " " (ON).
-0«
Press several times
p““" N J
5 | Press the [PRINT] key to show the display shown to the right. =
( E.’:L} blinks when " o " is selected.) PT
Tl . M/
SURE HES)e
6 | Use the [RE-ZERO] key to toggle between "4E5" and " Np " 0
Ny .4 (_
Set 4E5 to blink.
| SURE e

164




Step Description Display and key operations

NT117

7 | Press the [PRINT] key while ':IES is blinking to enable the password P
function.

“SURE YES

 End

8 | The display shown to the right appears.
To return to weighing mode without registering (changing) a password,

press the [CAL] key twice. ‘
To register (change) the password, proceed to step 5 of "16.2. a

Registering (changing) the password".

Press twice

° nnnnn
LUuUUU g
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16.2. Registering (changing) the password
The "PASS Ngo" (Password No.) setting under (Password registration) in the function table ("10.

Function Table") allows for registering (changing) the password.

CAUTION

U Pressing the [ON:OFF] key turns off the display and logs out the user.

O If the password is lost or forgotten, the balance will become unusable. Be sure to record, save and
manage the registered passwords.

O Users (USER 94 to LSER #) cannot register a password that is already registered for the Administrator
(RIMI).

Q Forinstructions on deleting the password, refer to "16.5. Deleting the User password".

Method for registering (changing)

Step Description Display and key operations

1 In weighing mode, press and hold the [SAMPLE] key
(for 2 seconds) to display the menu of the function
table ("10. Function Table").

Press and hold
(for 2 seconds)

[ bASFnc ]

2 Press the [SAMPLE] key several times until the
display shown to the right appears.

Press several times

PRSSd |

3 Press the [PRINT] key to display "Pi" (Password
function).

4 Press the [SAMPLE] key to display the login level
you want to change.
In this example, "gM" (Administrator) is displayed.

Press several times
When a password is registered for the login level, "0" -
| usERe]

(the stability indicator) will be displayed.
The password can be changed. S
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Step

Description

Display and key operations

With the desired login level displayed, press the
[PRINT] key.

This example explains how to change the password
for the Administrator (A3M ™).

Press the [PRINT] key.

The current password is displayed.

(The factory default password for the Administrator
(AIM™)is setto "7777", which is entered by pressing
the [RE-ZERO] key four times.)

Enter a 4-digit password using the following keys.
Note that the display will automatically turn off after
10 minutes of inactivity.

[MODE] key «---------+--- M
[SAMPLE] key -+«
[PRINT] key «---weeeeeeees
[TARE] key ................
[RE-ZERO] key ---++++++- 7 Input
[CAL] ey -+-eeeeeeenen

10 minutes of inactivity -----

Back key
Display off

After entering the four digits with the keys, the new
password will be displayed.

10

Use the [RE-ZEROQ] key to toggle between "Y£5" and
"No". Set YEG to blink.

11

NIy

Press the [PRINT] key while 5{55 is blinking to
register the password.
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Step

Description

Display and key operations

12 The setting process is complete. The next item, Y
Password Prohibition Selection, will be displayed. PH'PS ]
To continue setting the function selection, refer to
"16.7. Password prohibition selection”.

13 To exit the setting mode and return to weighing

mode, press the [CAL] key three times.

o

Press three times

° nnnnn
UuuuU g

16.3. Login method
Logging in at the Guest (LUE) level

Step

Description

Display and key
operations

1

With the display turned off, press the [ON:OFF] key.

. |
©

The balance will show the displays shown to the right and enter
weighing mode.

Lal i
. ] FIT
n - uwuc”’

g 888 =T 7
HEERARRRIS,

° nnnnn
LUUUUU g
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Logging in at the Administrator (A3M™) or User (U5ER) level

Step

Description

Display and key operations

1

With the display turned off, press and hold the
[CAL] key and press the [ON:OFF] key.

[4
Gh &

The display will prompt for password entry.

While pressing and holding

A

 PRSSmor d

Enter a 4-digit password using the following
keys.

Note that the display will automatically turn off
after 10 minutes of inactivity.

[MODE] key «---------+++- M
[SAMPLE] key -+« g
[PRINT] key «--w-xneeeeee P Input
[TARE] key ................ E
[RE-ZERO] key ---++++-+-
[CAL] key ---seereeeeeee

10 minutes of inactivity -----

Input
Input

Input

~y

Input
Back key
Display off

When the correct password is entered, the
login level is displayed, followed by all
segments/indicators, and then the weighing
display.

Entering the Administrator password will log
you in as the administrator.

The Administrator (A3M) password at the
factory default setting has been setto "7777"
(four presses of the [RE-ZERO] key).

If the password is incorrect, the buzzer sounds

three times with displayed, and then

the display turns off.

Correct password Incorrect password

~y

- 777 Y
" o

%

T
Loau

i RO

FAL

|

Buzzer sounds three

times.

“gHaREERIT [

Display off

Weighing display
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16.4. Logging out

Display and key

Step Description )
operations
1 Pressing the [ON:OFF] key turns off the display and logs out the user. [
o nnnnn
Luuuy g

16.5. Deleting the User password
CAUTION

U The Administrator (A3M™*) password cannot be deleted. Refer to "16.2. Registering (changing) the
password" to change to a desired password.

Deleting method

Step Description Display and key operations
1 In weighing mode, press and hold the [SAMPLE] key (for 2 seconds)
to display the menu of the function table ("10. Function Table").

Press and hold
(for 2 seconds)

[ bASFnc ]
2 Press the [SAMPLE] key several times until the display shown to the
right appears.
Press several times
PRSSwd |
3 Press the [PRINT] key to display "pi" (Password function). =
PRINT
Py ]
4 Press the [SAMPLE] key to display the login level you want to
change.
In this example, "USER 2" (User 01) is displayed.
When a password is registered for the login level, "0" (the stability Press several times
indicator) will be displayed. o
will e isplay ° UsER o]
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Step Description Display and key operations
5 Press the [PRINT] key.

6 Press the [PRINT] key.
The current password is displayed. PRINT

7 Press and hold the [CAL] key (for 2 seconds) until the display shown
to the right is displayed. G
Y&

Press and hold
for 2 seconds)

8 Press the [PRINT] key to show the display shown to the right.
PRINT

9 Use the [RE-ZERO] key to switch between "[ia"/"N". 50e
RE-O

10| Press the [PRINT] key while [ is blinking to delete the password.
PRINT

16.6. If the Administrator password is lost or forgotten

If the password is lost or forgotten, the balance cannot be used.
Password reset must be done at the manufacturer. Contact your local A&D dealer for repairs.
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16.7. Password prohibition selection

Function selection method

Step Description Display and key operations
1 Refer to "16.2. Registering (changing) the password" to select
Administrator (M%) or User (JSER &' to USER ) and to display [ PRSS Nq ]

[rss o]

2 | Press the [SAMPLE] key.
For the Administrator (A3M), is displayed.

For the User (USER o/ to USER @), is displayed.

3 Press the [PRINT] key. Select the function using the following keys.
[SAMPLE] key Selects the blinking digit (switch).
[RE-ZEROQ] key ‘-~ Selects a parameter for the blinking switch setting.
Il : Prohibit changes/Prohibit use
i : Allow changes/Allow use

Function selection switch

R-0)
Ui
[ )

|

1

)
L1
5432

Press the [PRINT] key to save the setting. The display will return to

LPs | or [fif'es .

(To cancel the process, press the [CAL] key. The display will return to

L Ps | or [ri’rs | To return to weighing mode, press the [CAL]

key again.)

Function selection switch

No. Name Parameter Description
1 | Function table i Prohibit changes to the function table.
. | Allow changes to the function table.
2 | Sensitivity adjustment i Prohibit sensitivity adjustment using the internal weight. ™
using the internal weight " ! Allow sensitivity adjustment using the internal weight.
3 | Sensitivity adjustment H Prohibit sensitivity adjustment using an external weight. ™
using an external weight L] ! Allow sensitivity adjustment using an external weight.
4 | Automatic Sensitivity i Prohibit automatic sensitivity adjustment.
Adjustment . ! Allow automatic sensitivity adjustment.
5 | Internal weight value = i Prohibit internal weight value correction
correction ! Allow internal weight value correction

B Factory setting
*1  The function selection for Administrator (A3M*) is shared with the settings described in "9.1. Function
selection switch". If either is switched to allow or prohibit, the change will be reflected in both. In
addition, functions prohibited by the Administrator (A}*) are prohibited for all users (L/SER &' to
USER ).
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17. Repeatability Check Function

U Repeatability is an index of variation in measured values when the same mass is repeatedly loaded and
unloaded, and is usually expressed as the standard deviation (n-1).
O The repeatability check function uses the internal weight to perform 10 measurements in order to
calculate and display the standard deviation.
This function allows you to verify the repeatability of the balance in its installation environment.
Example: "Standard deviation = 0.0002 g" shows that the results of repeated measurements of the
same sample fall within the range of £0.0002 g with a frequency of about 68%.

CAUTION

The result of this function uses the internal weight of the balance (approximately 200 g). Since this
differs from the repeatability conditions in "29. Specifications", please treat it as a reference value.
O To ensure accurate data measurement, avoid applying vibration or drafts while collecting data.
If the password function is enabled, this function is only available to the Administrator (AZM).
QO The BH-124 can not use this function.

O

Display and key

Step Description ,
operations

1 In weighing mode, press and hold the [SAMPLE] key (for 4 seconds)
until the display transitions as shown to the right.

Press and hold
(for 4 seconds)

bASFnc 1
rEP EESE

—

2 When the display shown to the right appears, release your finger from
the [SAMPLE] key.

SE—

-EP LESE |

1A0d
SAMPLE %

is displayed, the display transitions as shown to the e
right, and data collection starts automatically. L) d'-’

FEF ([ rEF
| SERRE

rEP is blinking while data is being collected.

To cancel the process, press the [CAL] key.

appears and the balance returns to weighing mode.

Repeats 10 times

P mannn
ARNEY m
Uuuuy g
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Step

Description

Display and key
operations

When data collection is completed, the repeatability (standard
deviation) is displayed.

To output the result, press the [PRINT] key.
The repeatability will be output.

PC output example (WinCT, RsCom)
SD. +0.032_mg<TERM>
. :Space, ASCII 20h
<TERM> :Terminator, CR LF or CR
CRrR : Carriage return, ASCII 0Dh
LF :Line feed, ASCIl OAh

Data output

Press the [CAL] key to return to weighing mode.
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18. Interface Specification

18.1. RS-232C

Connector:

Transmission system:
Transmission form:
Transmission rate:

Signal format:

D-Sub 9-pin (male)

EIARS-232C

Asynchronous, bi-directional

Approx. 5 times/second (5 Hz) or approx. 10 times/second (10 Hz)

(Linked with "SPd" under in the function table (*10. Function Table”).

Baud rate
Data bits
Parity

600, 1200, 2400, 4800, 9600, 19200, 38400 bps
7 bits or 8 bits

EVEN or ODD (at a data bit length of 7 bits)
NONE (at a data bit length of 8 bits)

Data bit length 1 bit

Code

ASCII

1-character format (when data bit length is 7 bits)

1..... -5Vto-15V

+5Vto+15V

Data bits
D-Sub 9-pin assignments

St 0 1 2 3 4 5 6 P Sp| 7
Q_SB MSy
Start bits V Parity bits

) Signal . _r
Pin No. Direction Description
name
1 - - Same potential as SG *'
2 TXD Output Transmit data
3 RXD Input Receive data
4 - - No connection
5 SG - Signal ground
6 DSR Output Data set ready
7 RTS Input Request to send
8 CTS Output Clear to send
9 - Output

12 V output *' Inch screw #4-40UNC

*1  Used with some A&D peripherals. Do not connect to third-party product that is supplying power.
Ensure a compatible cable is used, as using the wrong connection cable may damage the device.

Signal names other than TXD and RXD are designated on the DTE side.

Wiring diagram

(when connected to a PC)

Balance (DCE) | Pin No. PC (DTE)
TXD | 2 RXD
2 RXD | 3 : TXD
RTS | 7 - RTS
| c1s | 8 - CTS
DSR | 6 -~ DSR
sG | 5 SG
i v ]
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Connector: Type-C

Specification: USB 2.0

Device class: Human Interface Device (HID), Quick USB
Communication Device Class (CDC), Virtual COM

CAUTION

O Power cannot be supplied from a USB AC adapter or mobile battery.
Do not connect a USB AC adapter or mobile battery, as it may cause malfunction.
O USB Type-C USB flash drives cannot be used.

O Power cannot be supplied from the balance to external devices.
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18.3. External input terminal

Q

The external input terminal provides the function of the "[RE-ZERQ] key input" or "[PRINT] key input" on
the balance or "Opening and closing the breeze break door(s)" to the "contact input" via the wire
extended from the connected plug.

To turn the "contact input” on, short it for 100 ms or more.

To use the external input terminal, select the function with "£ ¥ Si" (External input) in the function table
("10. Function Table").

The following optional accessories are available.

AX-SW137-PRINT (sold separately): Foot switch for the [PRINT] key.

AX-SW137-REZERO (sold separately): Foot switch for the [RE-ZERO] key.

For the plug connected to the external input terminal, use a 3.5 mm stereo plug MP-013LC (Marushin
Electric Mfg. Co., Ltd) or an equivalent product.

CAUTION

O Plugs are not included. If you choose to prepare the plug yourself, you will need to solder the plug, wire,
switch, and other components.
Circuit diagram of external input terminal External input terminal

RE-ZERO
2
PRINT ]

External input
terminal EX.SW

Example of compatible plug

Pin assignment Circuit diagram
Pin Description Pin1 ———— PRINT N
1 | GND: Common ground terminal Pin 2 v RE-ZERO H*;
2 | RE-ZERO: External contact input ! | GND
3 | PRINT: External contact input Pin 3 1 ’
External view ’a
Information. Balance function table, "£ ¥ 5" (External switch)
Class ltem Parameter Description
* The AX-SW137-PRINT (sold separately)
EXSW S s [ [RE-ZEROJ[PRINT] functions as the [PRINT] key on the
External | External switch key” balance when connected.
switch function The AX-SW137-REZERO (sold
[21] selection ! Opens/closes the separately) functions as the [RE-ZERO]

breeze break door(s)

key on the balance when connected.

B Factory setting
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19. Connection with Peripheral Devices

BH series analytical balances are equipped with an RS-232C connector and a mini-B USB connector,
allowing connection to peripherals, PCs, PLCs, and other devices for data transmission and reception.

19.1. Cables required to connect to peripheral devices

The connection cables compatible with the interface used for peripheral devices are listed in the peripheral
and connection cable compatibility table below.

Peripheral and connection cable compatibility table

Peripherals o Connection cable
Communication
) Standard accessory or Note
Product name Model interface to use Cable model
sold separately
Multi-functional
, AD-8127 [Standard accessory]
compact printer i .
RS-232C cable included |AX-KO2741-100 |
Thermal printer AD-8129TH with the printer
Remote display | AD-8920A [Standard accessory] AX-KO3412-100 | "2
RS-232C cable included
Remote controller | AD-8922A RS-232C with the remote AX-K02466-200 | "2
display/controller
Expansion AD-8923-BCD
controller for
oo AX-KO2466-200
production line AD-8923-CC
_— [Sold separately]
weighing system
PLC 3
*4
PC [Standard accessory]
USB USB cable included with AX-KO7919-200
the balance

*1  When using the AD-8529PR-W (Bluetooth® converter, sold separately), the RS-232C cable included
with the printer is not used.

*2  5mand 10 m cables are also available (sold separately).
*3  Check the interface specifications of the BH series and PLC, and prepare a compatible cable.
*4  Can be connected to a PC using AX-USB-9P, AD-8541-SCALE, AD-1688, or AD-8527.

The connection cable included with these products can be used when transferring data.

178




19.2. Data output mode

You can adjust the operation of the balance by changing the function table settings to match the intended use.
Details on the function table, refer to "10. Function Table".

Output mode for weighing data via the RS-232C/USB interface

Specify the mode using "Prt" (Data output mode) under (Data output) in the function table ("10.
Function Table").

Data output mode

Class Item Parameter Description
Outputs data with the [PRINT] key when
H Key mode stable

Automatically outputs data when stable
(Reference = zero)
Automatically outputs data when stable

| Auto print mode A

¢ Auto print mode B
(Reference = the latest stable value)
P
rt 3 Stream mode Continuous output
Data output
Outputs data immediately with the
mode Y Key mode B P y

[PRINT] key, whether stable or not.
Outputs data immediately with the

5 Key mode C [PRINT] key if stable; otherwise, outputs
once stabilized.

Starts with the [PRINT] key and outputs
data at set intervals.

h Interval output mode
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19.3.  Examples: Connecting multiple peripheral devices simultaneously
(1) Printer and PC connection

Example of use Printing the weighing value on a printer and simultaneously capturing the
weighing value on a PC.

RS-232C

Printer
(e.g., AD-8129TH)

Simultaneous connection example 1: Printer and PC

Connection method Connection interface
Interface | Device Class ltem Parameter Description

Select the data output mode that is
(Common setting) Prt I toh suitable for the printer/PC settings
and applications.*"

Select the weighing format that is
suitable for the printer settings and
applications. (A&D standard
format, DP format)

RS-232C Printer G /F LYPE g, |

uUsSB PC USh U-tP Itoy Output format optimal for PC

*1  The data output mode is a common setting for both the printer and the PC. The weighing value is output
simultaneously.
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21. Connectingto a PC

21.1. Quick USB mode

Quick USB mode allows you to connect the balance to a PC using a USB cable and directly input the
balance's output into PC software such as Excel or Word. The supported operating systems are Windows
XP or later.

Since the Windows standard driver (HID) is used, there is no need to install a dedicated driver.
Communication with the PC is enabled simply by connecting.

CAUTION

O Quick USB provides one-way communication from the balance to the PC. Commands to control the
balance cannot be sent from the PC.

Q Turn off the screen saver and standby mode on the PC.

O Do not use Quick USB when the data output mode of the balance is set to stream mode.
In stream mode, the balance continuously outputs weighing data to the PC, which may cause
unintended operations on the PC.

USB data format

The data format is fixed to NU2 format when using Quick USB mode.
For details on the data format, refer to "22.2. Weighing data format".

Usage
The following example explains how to output weighing data from the balance using the [PRINT] key.
Display and ke Weighin
Step Description pay ) y ¢ . g
operations operation

Connect the balance to the PC using the USB cable
included with the balance.

Weighing pan

LN

. /‘«\&.?
S SeS ‘\

S %‘3%“::

g\:"’\‘¢’\o //
=
N\ =

When the balance is connected to the PC for the first
time, the PC will automatically begin installing the

driver.
2 Once communication between the balance and the PC Th
is established, the balance display will show a Quick By ich ]
USB connection indicator (for 2 seconds), as shown to Displayed for 2
the right, and then automatically return to weighing seconds
mode.*" During the USB connection, the "=" (USB
connection indicator) will be displayed.
. - . : ° nnnn
1 If the indicator is not displayed, check that the [4 |_|uuu¢_j g ]

parameter for USB operation mode in the
function table ("10. Function Table") is set to
Quick USB.
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Display and ke Weighin
Step Description Py ) y g . g
operations operation
3 Launch the software (e.g., Excel) used for transmitting
weighing data on the PC.
4 Be sure to set the keyboard to single-byte input mode.
(Data cannot be entered correctly in the double-byte
input mode.)
5 Press the [RE-ZEROQ] key to set the display to zero.
[o
6 Place a sample on the weighing pan. [ ]
o |
7 Place the cursor where you want to enter the weighing 4 'E':HSB 9
data. (Ensure that the keyboard input is single-byte @@@ 9})})
alphanumeric characters.) Q/%
a B ¢ Sample
]
2
8 Press the [PRINT] key to send the weighing data from
the balance. The data will be entered at the cursor
position.
A B =
1 123456
2 | |
3
9 To end the data transmission, disconnect the USB
o nnnnn
cable. [- uuuuy ¢ ]
== xs‘g;% ’%’é
Q‘: &"3‘
=
10 | When the balance is disconnected from the PC, the

display will show a USB disconnection indicator (for 2
seconds) as shown to the right, and then automatically
return to weighing mode.

"<" (the USB connection indicator) turns off.

|

6h
d S annE ]

Displayed for 2
seconds
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21.2. Virtual COM mode

Virtual COM mode is a function that allows a balance to connect to a PC using the included USB cable,
creating a COM port on the PC for bidirectional communication. The supported operating systems are
Windows XP or later. On Windows 10 and Windows 11, a driver will be installed automatically. If it is not
installed automatically, please refer to the PDF file in the driver for Virtual COM mode*' on the A&D website
(https://www.aandd.jp).

*1 User information must be entered in order to download the driver.

Communication equivalent to RS-232C is possible by selecting the COM port with the Windows
Communication Tools Software (WinCT).

Virtual COM mode requires no configuration of the baud rate, data bits, parity, or stop bits in the data
communication software.

CAUTION

U When installing the driver for Virtual COM mode for the first time, the installation process may take some
time.

Usage

The following example explains how to output weighing data from the balance using the [PRINT] key or a
data request command from the PC.

Enabling the Virtual COM mode (Changing the function table)

Switching between Quick USB mode (unidirectional communication) and Virtual COM mode (bidirectional
communication)

Display and key

Step Description )
operations

1 In weighing mode, press and hold the [SAMPLE] key (for 2 seconds)
to display the menu of the function table ("10. Function Table").

Press and hold
(for 2 seconds)

[ bASFnc ]

2 Press the [SAMPLE] key several times until the display shown to the
right appears.

sk |
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Step

Description

Display and key
operations

Press the [PRINT] key.

=4
PRINT

UFnc
4 Use the [RE-ZERO] key to switch the parameter for "l/F nc" (USB n
function mode) to " {I" (Quick USB) or " " (Virtual COM mode). i
5 When the display shown to the right appears, press the [PRINT] key
to store the setting.
6 Press the [CAL] key to return to weighing mode.
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Weighing method

Step

Description

Display and key
operations

Weighing
operation

7

Connect the balance to the PC using the USB cable
included with the balance.

When connecting for the first time on Windows 10 or
Windows 11, the PC will automatically start installing
the driver.

For operating systems other than Windows 10 and
Windows 11, you need to install the driver manually.
Refer to the PDF file in the driver for Virtual COM
mode*! on the A&D website (https://www.aandd.jp) for
instructions on how to install the driver.

*1  User information must be entered in order to
download the driver.

When the balance is connected to the PC, the "USB"
will blink on the balance display, as shown to the right
(while establishing communication with the PC).

Once communication between the balance and the PC
is established, the balance display will show a Virtual
COM connection indicator for 2 seconds, as shown to
the right, and then automatically return to weighing
mode.

During the USB connection,
indicator) will be displayed.

<" (the USB connection

10

Launch the software (e.g., WinCT) used for
transmitting weighing data on the PC.

Displayed for 2
seconds

E

nooo3
uuuud g

Weighing pan
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Stream mode Function table: [dout ], Prt = 3

Regardless of the "O" (stabilization indicator) status, the weighing value is output at the display refresh rate
set for "5P4" (Display refresh rate) under (Environment, Display) in the function table ("10. Function
Table"). The display does not blink during this.

CAUTION

U Depending on the display refresh rate and baud rate, not all data may be transmitted. Increase the baud
rate.

Example of use
Continuously monitoring the weighing value on a PC and displaying the weighing value on a remote display.

Required function table settings

(9ot ], Prk = 3 (Stream mode)
, SPd (Display refresh rate)

5F , bP5 (Baud rate)

Key mode B Function table: (st |, Prt = 4

Regardless of the "Q" (stabilization indicator) status, the weighing value is output once when the [PRINT]
key is pressed.

Key mode C Function table: (st |, Prt = 5

When the [PRINT] key is pressed while "Q" (the stabilization indicator) is displayed, the weighing value will
be output once.

If "©Q" (the stabilization indicator) is not displayed, pressing the [PRINT] key will output the weighing value
once the indicator appears.

At this time, the weighing value display will blink once to show that it has been output.

Interval output mode Function table: (4. ], Prt = 6
Regardless of the presence of "Q" (the stabilization indicator), the weighing value is output at intervals set for
"int" (Interval time) under (Data output) in the function table ("10. Function Table").

Pressing the [PRINT] key will start output. Pressing the [PRINT] key again during output will stop it.

CAUTION

U In some combinations of interval time and baud rate, not all data may be transmitted unless the baud
rate is increased.

Example of use
Outputting the weighing value at regular intervals.

Required function table settings

, PrE = & (Interval output mode)
, int (Interval time)
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22.2. Weighing data format

The data output format of the balance can be changed by using "t YPE" (Data format) under
(Serial interface) for RS-232C and "U/-tP" (USB data format) under (USB interface) for USB in
the function table ("10. Function Table").

A&D standard format For RS-232C connection. Function table: , EYPE = 0
For Virtual COM mode connection. Function table: , U-tP =1
Q This is the standard format for sending data to peripheral devices.
O The data consists of 16 characters (excluding the terminator).
O A 2-character header indicates the condition of the data.
O The data is padded with polarity and zeros (filling the higher order surplus part with zeros).
O When the data is zero, the polarity is positive.
O The unit consists of three characters.
s[=] [+ [olols] 2 [-[3]¢]5 ] .].[s]on]]
( V y J y J
Header Data Unit Terminator
S | T |When stable
U | S |When unstable CRr : Carriage return, ASCII 0Dh
Q | T |Counting mode when stable LF :Line feed, ASCIl OAh
O | L |When overloaded . : Space, ASCII 20h

U In external key print mode " " the AD-8127 multi-functional
compact printer or AD-8129TH compact thermal printer prints the
received A&D standard format as shown to the right.

QO If any parameter from " " to "3" is set for "NGE" (Net/gross/tare output) under (Data output) in
the function table ("10. Function Table"), a second header corresponding to net/gross/tare is appended to
the header.

sle [ v [-Tefol: 2] T3 s s el ] s o[t
2nd header

|

N | _ |Netweight CRr : Carriage return, ASCII 0Dh
G | . |Gross weight LF :Line feed, ASCIl OAh

T | _ |Tare weight . : Space, ASCII 20h

P | T |Presettare weight
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DP format (dump print) For RS-232C connection. Function table: (5 |, EYPE
For Virtual COM mode connection. Function table: [uss |, U-tP = |

U This format is suitable for dump printing.
O The data consists of 16 characters (excluding the terminator).
O A 2-character header indicates the condition of the data.
O The polarity sign is added right before the value if it is not an overload or zero.
O The data is zero-suppressed, meaning leading zeros are replaced with spaces.
O The unit consists of three characters.
alrf J ] ]+ v f.fsf4fs]s].].]o][CRlL]
v ] ’ T v T v J
Header Data Unit Terminator
W | T |When stable CRr : Carriage return, ASCII 0Dh
When unstable LF :Line feed, ASCIl OAh
Q | T |Counting mode when stable . :Space, ASCII 20h
Q If any parameter from " " to "3" is set for "N{t" (Net/gross/tare output) under (Data output) in
the function table ("10. Function Table"), the header is replaced with the one corresponding to
net/gross/tare.
s [ [l o2 Jefafs]s].].[g][cr[Lr]
v { ’ y J v J
Header Data Unit Terminator
v
N | _ |Netweight CRr : Carriage return, ASCII 0Dh
G | . |Gross weight Lr :Line feed, ASCIlI 0Ah
T | . |Tare weight . :Space, ASCII 20h
P | T |Presettare weight
KF format For RS-232C connection. Function table: , EYPE = ¢
For Virtual COM mode connection. Function table: , U-tP = ¢
U This is the Karl-Fischer moisture meter format.
O The data consists of 14 characters (excluding the terminator).
O There are no headers.
O The polarity sign is added to the first character if it is not an overload or zero.
O The data is zero-suppressed, meaning leading zeros are replaced with spaces.
O When stable, the unit is output. When not stable, the unit is not output.
el Lo lefef-falefsfe].[a].[.[crlL]
Y l Y /
Data Unit Terminator
CRr: Carriage return, ASCII 0Dh . | 9| .| . | Witha unitwhen stable

LF : Line feed, ASCII OAh
. - Space, ASCII 20h

No unit when unstable
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MT format For RS-232C connection. Function table: , EYPE
For Virtual COM mode connection. Function table: , U-EP
U Used when connecting to devices manufactured by other companies. Note that there is no guarantee of
compatibility.
O The length of data depends on the length of the unit.
Has a two-character header.
O The data is zero-suppressed, meaning leading zeros are replaced with spaces.
sl Tl a2 - [s]e]s]e].]a]or]tr]
Y / Y / Y / Y /
Header Data Unit Terminator

1
[

3

O

S When stable (Output with a command)

S | D | When unstable (Output with a command)

S | I |When overloaded CRr: Carriage return, ASCII ODh
When stable (Output with the [PRINT] key) Lr: Line feed, ASCII OAh

D |When unstable (Output with the [PRINT] key)  _: Space, ASCII 20h

NU format For RS-232C connection. Function table: , EYPE = 4
For Virtual COM mode connection. Function table: , U-kP =4
Only numerical data of the weighing value is output.
The data consists of 10 characters (excluding the terminator).
The data is padded with polarity and zeros (filling the higher order surplus part with zeros).
When the data is zero, the polarity is positive.
sJofofa]a] . [3]a]s]e6]|cr[LF|
]

Co0o

Y
Data Terminator

NU2 format For RS-232C connection. Function table: (s ], £4PE = &
For Virtual COM mode connection. Function table: , U-tP =15
For Quick USB mode connection. Function table: | uss , UWFnc = 11
O Only numerical data of the weighing value is output.
U If the data is zero or positive, no polarity is added.
12 . [af4]s5]6[cr|Lr]
J

Y
Data Terminator
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CSV format For RS-232C connection. Function table: (5 ], E4PE = §

For Virtual COM mode connection. Function table: [use |, U-£P = &
U This is a format in which the data section and unit section of the A&D standard format are separated by a

comma (",").
U The unit is output when overloaded.
Q If" " (Commal[,])is set for "Pnt" (Decimal separator) under (Environment/Display) in the
function table ("10. Function Table"), the separator is a semicolon (";").
(s[el [-Tolofz]2]-[3[e[s]e] [.].]s[or]tr]
O If additional output data is appended to the weighing value, all data is output in a single line.
When ID number, data number, date, and time are added, the output is as follows:

4

SAMPLE-0123-4,No,012,2025/01/23,12:34:56,3T,+0012.3456, __g

( J\ It J\ J\ J
! Y Y Y Y

ID number Data number  Date Time Weighing value
TAB format For RS-232C connection. Function table: , EYPE =
For Virtual COM mode connection. Function table: | uss , U-tP =

O This is a format, in which the separator of the CSV format is changed from comma to TAB.

(s|zmel«]ofofr]a].]3[4a]s5]cmB.[.][g]CR|LF]
TAB Horizontal tab  ASCII 09h
UFC format For RS-232C connection. Function table: , EYPE =
For Virtual COM mode connection. Function table: , U-tP =

O By using the Universal Flex Coms (UFC) function, you can output desired contents when outputting
weighing data. Refer to"24. UFC Function" for details.
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23. Command

By sending specified commands from a PC or a programmable logic controller (PLC) to the balance, you
can control the balance to request weighing data, perform key operations, change parameters, and more.
To send a command to the balance, append the terminator <CR><LF> or <CR> to the command string by
using "L rL F" (Terminator) under (Serial interface) in the function table ("10. Function Table").

23.1. Control commands

Commands to query weighing data

Command Content
Q Requests the weighing data immediately.
RW Requests the weighing data immediately.
SI Requests the weighing data immediately.
S Requests the weighing data when stabilized.
<ESC>P Requests the weighing data when stabilized.
SIR Requests the weighing data continuously. (Stream output)
C Cancels the "s, "<ESC>P", or "SIR" command.

U The "Q", "RW", and "SI" commands perform the same function.
U The "s" and "<ESC>P" commands perform the same function.
0 <ESC>: Escape code, ASCIl 1Bh

Key control commands

Command Content  [Functions in weighing mode]
P Same as the [ON:OFF] key.
ON Turns the display on.
OFF Turns the display off.
CAL Same as the [CAL] key.

Sensitivity adjustment using the internal weight

EXC Sensitivity adjustment using an external weight
U Same as the [MODE] key. [Unit switching]
SMP Same as the [SAMPLE] key. [Readability switching]
PRT Same as the [PRINT] key. [Data output]
R
RZ Same as the [RE-ZERO] key. [Zero display]
<ESC>T
T .
- Tare [Zero display]
ZR Zero
TST Calibration test with an internal weight

Changes the key lock status.
KL @ s KL:000  Unlock all keys.
KL:001  Lock all keys.
Requests the key lock status.
?KL KL,000 All keys unlocked
KL,001  All keys locked
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24. UFC Function

By using the Universal Flex Coms (UFC) function, you can output customized content when outputting
weighing data. You can also output character strings for barcode printing with a label printer or similar device.
In case of using the UFC function, set the following parameter in the function table ("10. Function Table") :
The " & "(UFC format) of " FYPE "(Data format) at ( Serial interface ) or

The " § "(UFC format) of " }J-EP "(USB data format) at (USB interface ).

24.1. UFC program commands

The desired output format can be stored in the balance by sending a program command from the PC. The
stored output format is retained in the balance's nonvolatile memory even when the power is turned off.

Creating program commands

U The maximum length for a program command is 512 characters.
Begin with the "PF, " command.

O Program commands can be combined using comma or space delimiters, which can be omitted to reduce
character count.
The comma after the PF command, however, cannot be omitted.

Program command list

Command Content Output example
PF, FC command header

(Add this to the beginning of the

program command.)
SMN Manufacturer name N - e
STY Model ot ololotlolBlHEI-12]2]4
SSN Serial number ol olTl1]21314|5]6]7
$ID ID number S|IA|M|P|L|E|-]1]2|3|4|-15
$DT Date 21012|5|/1]0 /131
STM Time 1|2 314]:]5]6
SWT Weighing data T 314(5]6|_.|.19g
SGR Gross data (gross weight) ool +vl1)2 314(5|6|.|.19g
SNT Net data (net weight) N R 314(5|6|.|.19g
STR Tare data (tare weight) Slolol+v1]o ojojojo|_.|.|g
$PC Counting data oottt vl 21314 .]P|C
SUW Unit weight data R 1120314 .].1g
SCM Comma '
SSP Space . |ASCII 20h
$CR <Cr> Carriage return ASCII ODh
SLF <LF> Line feed ASCII 0Ah
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A number from 00000 to 00511 is entered in place of #*#*x*x. This sends the LK:
command to the balance.

Example 1: When locking the key switches other than the [PRINT] key. LK:00495
Example 2: When unlocking all key switches. LK:00000

26. Checking the Software Version of the Balance

Specifications may vary depending on the balance software version.
Check the software version as follows.

Checking method

Step Description Display and key operations
1 Disconnect and reconnect the AC adapter to the balance.
2

display blinks.

3 "P-x xxx"; The software version, represented as *.x#x, is
displayed for about 1 second.
The number in place of *.*** indicates the software version.

27. Maintenance

27.1. Treatment of the balance

Cleaning the balance
O Do not use organic solvents, alcohol, or chemical cleaning cloths.
O Do not disassemble the balance.

O When transporting the balance, use the packing materials and box that the balance was originally
packed in when purchased.

Main unit

Use the included cleaning brushes to remove dust from the main unit. For oil stains,
use a soft, lint-free cloth dampened with a neutral detergent.

Breeze break

The breeze break glass panes are treated with an anti-static coating. Wipe them
with a soft, lint-free cloth.

Weighing pan

The weighing pan is made of stainless steel. When cleaning, be careful not to injure
your hands on the edges.
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Display

Error code

Description and possible countermeasure

EIS - P

53 - PCS
rr
g -

Unit weight error

The sample mass for the counting mode is too light. Storing and using
it for counting may cause a counting error. Add samples until the
specified number is reached, then press the [PRINT] key. Pressing
the [PRINT] key without adding samples will still put the balance in
counting mode, but for accurate counting, ensure samples are added.

Repeatability error
The standard deviation (SD) of repeatability has exceeded 50 d. *'
Review the installation environment of the balance.

"SD Error" appears in repeatability display.

Displayed in minimum weighing value (reference value) display.

*1  "d" represents scale division.

Full memory

The number of stored weighing values has reached the upper limit. In
order to store a new weighing value, it is necessary to delete data.
Refer to "12. Data Memory".

Full memory

The stored sensitivity adjustment / calibration test history has reached
50 results.

In order to store a new result, the oldest history will be deleted.

Refer to "12. Data Memory".

Clock battery error

The clock backup battery has been depleted. Press any key and set
the time and date. Even if the clock backup battery is depleted, the
clock and calendar function works normally as long as the balance is
powered with the AC adapter. If this error appears frequently, contact
your local A&D dealer for repair.

door Err

The breeze break auto doors are not functioning properly.
Ensure there are no obstructions preventing the breeze break auto
door(s) from opening and closing, then perform the door test (refer to
"3.2.2. Auto doors").

If this error continues to be displayed, repair is necessary.

Error 3

Malfunction of the internal memory element of the balance
If this error persists, please contact your local A&D dealer for repair.

Error &

Mass sensor error
If this error continues to be displayed, repair is necessary.
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Display Error code Description and possible countermeasure

. Mass sensor error
-E rror 5 Set the weighing pan correctly.
- If this error continues to be displayed, repair is necessary.

( Abnormality in the internal memory data of the balance
| Error 8 J If this error persists, please contact your local A&D dealer for repair.

( Abnormality in the internal memory data of the balance
| Error § J If this error persists, please contact your local A&D dealer for repair.

Communications error
EC, E0O0 | Aprotocol error occurred in communication.
Check the format, baud rate, etc.

Undefined command error
EC, EO1 | An undefined command was found.
Check the transmitted command.

Not ready

The received command cannot be executed.

EC, EO2 | Example: The Q command was received when not in weighing mode.
Example: The Q command was received while re-zeroing.

Adjust the delay time for transmitting a command.

Timeout error

When " " (1-second limit) is set for " -{JP" (Command timeout) under
2C EO3 (Serial interface) in the function table ("10. Function
Table"), a wait time of approximately 1 second or more occurred while
receiving command characters.

Check the communication.

Character length error
The number of characters in the received command has exceeded

EC, EO4 o
the limit.
Check the command to transmit.
Format error
The description of the received command is incorrect.
2C E06 Example: The number of digits in the numerical values is incorrect.

Example: Alphabet characters are present among the numerical
values.
Check the transmitted command.

Parameter setting error
EC, EO7 | The value of the received command has exceeded the allowed value.
Check the setting range of the numerical value of the command.

If any other error displays appear, or if the above errors cannot be

Other error displays ,
resolved, please contact your local A&D dealer for repair.
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28.3. Asking for repair

If any issues occur after verifying the balance's operation, or if error displays indicating repairs being
required appear, please contact your local A&D dealer. The balance is a precision instrument. Handle it
with care during transport.
U When transporting the balance, use the packing materials and box that the balance was originally
packed in when purchased.
O Remove the weighing pan and pan support from the main unit before transporting.
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29. Specifications

29.1. Common specifications

29.1.1. Function

Internal weight Approx. 200 g *
Sensitivity drift (10 °C to 30 °C) 2 ppm/°C (Automatic sensitivity adjustment OFF)
Operating environment 5°C to 40 °C, 85%RH or less (no condensation)
Display refresh rate 5 times/second or 10 times/second

) Number of sample )
Counting mode 5, 10, 25, 50 or 100 pieces

pieces to store

0.01%, 0.1%, 1%
(Automatically changed by 100% reference mass)
RS-232C (printer, remote display, PLC, etc.),
USB (PC), 3.5 mm stereo jack (external switch)
Confirm that the adapter type is correct for the local voltage and
power receptacle type.
Power consumption: approx. 36 VA
(including the AC adapter).

Percent mode |Readability

Communication

Power (AC adapter)

*1  The internal weight may change in mass due to the usage environment and deterioration over time.

29.1.2. Size/weight

Weighing pan size ®90 mm
Main body weight Approx. 8 kg
External dimensions 265 (W) x 442 (D) x 381 (H) mm
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29.2. Individual specifications

29.2.1. 0.01 mg model

BH-225 BH-225D
- . 220 g
Weighing capacity 220 g
51¢g
. , 220.0008 g
Maximum display 220.00084 g
51.00009 g

Readability

0.01 mg (0.00001 g)

0.1 mg (0.0001 g)

0.01 mg (0.00001 g)

Repeatability
Standard Deviation (Measurement
Load)

0.015mg (50 g)
0.03 mg (200 g)

0.1 mg (200 g)

0.025 mg (50 g)

Linearity

10.10 mg

+0.2 mg

Stabilization time
(FAST setting, good environment)

Approx. 7 seconds

Approx. 3 seconds

Approx. 7 seconds

Counting mode | Minimum unit weight

0.1 mg

Minimum 100%

Percent mode
reference mass

10.0 mg

Applicable weights for sensitivity
adjustment

200 g (factory setting)
100 g
50¢g
2049
10g

200 g (factory setting)
100 g
50¢g
209
10g
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29.2.2. 0.1 mg model

BH-124 BH-224 BH-324
Weighing capacity 120 g 220g 320¢g
Maximum display 120.0084 g 220.0084 g 320.0084 g
Readability 0.1 mg (0.0001 g)
Repeatability
o 0.09 mg 0.1 mg
Standard deviation
Linearity +0.2 mg
Stabilization time
. ) Approx. 3 seconds
(FAST setting, good environment)
Counting mode | Minimum unit weight 0.1 mg
Minimum 100%
Percent mode 10.0 mg
reference mass
300 g
200 g (factory setting) | 200 g (factory setting)
, , . 100 g (factory setting) 100 g 100 g
Applicabl hts f tivit
aglp:;e:twelg s for sensitivity 50 g 50 g 509
u
J 209 209 20 g
1049 1049 1049
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30. External Dimensions

Opening 146.4
Max internal 190.4

When the breeze break top glass pane is fully open

468.2

441.6

90

Opening 152.8

MPClly 19£.0

247.8 mm, height above the pan

115.5

Internal 188.5

T

w],,

)

BN

 S—

212.6 | 264.5

2l

==

Internal 267.5

2

Opening approx. 140 mm, full open by auto door
Opening 149.1

I - = m |
Opening 250.9
~ 381.6
203.1 | | .
* i i
’_—\W ¥ L ® © =
] L = T
| I \ o[el[= = |[©)
e J [ — =
53.1 366.8 21‘.7
= S ‘
s pol]
) ©© i
186 203.1 TP o ‘O
o 1 @]
o 0119.8
Ly
Unit: mm
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31. Peripherals

A variety of optional accessories (sold separately) are available for the balance.

31.1. Consumables and peripheral devices

BH-014: Pipette Accuracy tester kit for the BH-T/BH series
- Complete set to test pipette volume, it allows accuracy inspection conforming to the volumetric pipette
test specified in ISO 8655.
(For details, refer to the BH-014 Instruction Manual.)

AX-BH-31: Display cover for BH series (a set of 5 pcs)
- Transparent PET display covers (standard accessory).

AD-8127: Multi-functional compact printer
- A small dot impact printer that connects to the balance via the RS-232C interface.
- Multiple features available, including date/time printing, statistical calculation, interval mode, and chart
mode.
(For details, refer to the AD-8127 Instruction Manual.)

AD-8129TH: Compact thermal printer
- A small direct thermal printer that connects to the balance via the RS-232C interface.
- Multiple features available, including date/time printing, statistical calculation, interval mode, and chart
mode.
(For details, refer to the AD-8129TH Instruction Manual.)

AD-8920A: Remote display
- Connects to the balance via the RS-232C interface to display the weighing value.
(For details, refer to the AD-8920A Instruction Manual.)

AD-8922A: Remote controller
- Connects to the balance via the RS-232C interface to display the weighing value. Performs the
balance's key operations.
(For details, refer to the AD-8922A Instruction Manual.)

AD-1683A: lonizer
- Prevents weighing errors caused by static charges on the sample.
- ldeal for precise weighing of powders and the like using the DC method to generate a high volume of
ions without airflow.
- Enables touchless static elimination by operating via an infrared sensor.
(For details, refer to the AD-1683A Instruction Manual.)

AD-1684A: Electrostatic field meter
- Measures the electrostatic charge of measured objects or peripheral devices such as containers or
breeze breaks for the balance (on automated measuring lines and similar setups) and displays the
measurement results. For elimination of charged static electricity, use the AD-1683A ionizer.
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AD-1687: Weighing environment logger
- Records environmental data independently using built-in sensors for temperature, humidity, barometric
pressure, and vibration.
- Allows recording of environmental data along with weighing data when connected to the balance via the
RS-232C interface.
(For details, refer to the AD-1687 Instruction Manual.)

AD-1688: Weighing data logger
- Connects to the balance via the RS-232C interface to log weighing data.
- ldeal for recording data in locations where using a PC is not possible.
(For details, refer to the AD-1688 Instruction Manual.)

AD-8541-SCALE: RS-232C to Bluetooth® converter
- Connects the balance to a smartphone, tablet, or PC via Bluetooth, with a maximum communication
distance of 10 meters. A dedicated app, "A&D WeiV," is available for smartphones and tablets.
- For connection to a PC, use the AD-8541-SCALE together with the AD-8541-PC (listed below) on the
PC side.
(For details, refer to the AD-8541-SCALE Instruction Manual.)

AD-8541-PC: Bluetooth® dongle for PC
- Connects the balance to a PC via Bluetooth, with a maximum communication distance of 10 meters.
- Use together with the AD-8541-SCALE (listed above).
(For details, refer to the AD-8541-PC Instruction Manual.)

AX-SW137-PRINT: Foot switch for PRINT
- An external switch that functions the same way as the [PRINT] key.

AX-SW137-REZERO: Foot switch for RE-ZERO
- An external switch that functions the same way as the [RE-ZERO] key.

AD-1671: Anti-vibration table for balances
- Atabletop anti-vibration table made of natural granite. Its body weight of approximately 27 kg, and
rubber cushioning material can reduce vibrations transmitted from the installation table to the balance,
minimizing fluctuations in the display caused by vibrations.

AD-1689: Tweezers for sensitivity adjustment weights
- A pair of tweezers ideally suited for holding sensitivity adjustment weights of 1 g to 500 g.

AX-KO2741-180: RS-232C cable 1.8 m (D-sub 9-pin female - D-sub 9-pin female)
- Cabile for connecting the balance to a PLC or similar device.

AX-KO7919-200: USB cable 2 m (Type A - Type C)
- USB cable (standard accessory)

AX-USB-9P: USB converter
- Converts the balance's RS-232C interface to USB.
- Driver installation is required.
(For details, refer to the AX-USB-9P Instruction Manual.)
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AD-1653:

Density determination kit

- This density determination kit allows the density of a solid or liquid to be measured easily.
(For details, refer to the AD-1653 Instruction Manual.)

AX-BH-PAN-01:

$90 mm weighing pan with slit holes for BH series

- Weighing pan included into standard accessory.

AX-BH-PAN-02:

$90 mm weighing pan for BH series (No slit hole type)

- Weighing pan that doesn't equipp slit holes.

32. Terms

Terms

Description

Stable display

The weighing value when the stabilization indicator is displayed.

Environment

Ambient conditions such as vibration, drafts, temperature changes, static
electricity, magnetic fields, and other factors that affect the weighing operation.

Sensitivity adjustment

Adjustment of the balance to ensure accurate weighing.

A weighing reference point. Refers to the weighing value displayed when nothing

Zero point is on the weighing pan (the reference value). Normally, the reference value is
displayed as zero.

q Scale division, a unit of digital resolution. Represents the readability that the
balance can display as one unit.

Tare To cancel the weight of a container, paper, etc., that is placed on the weighing
pan and is not to be weighed.

Re-zero To set the display to zero.

GLP Good Laboratory Practice.

GMP Good Manufacturing Practice.

Repeatability

Variation in measured values obtained when the same weight is placed and

removed repeatedly. Usually expressed as a standard deviation.

Example: Standard deviation = 0.1 mg. This means that the measured values
fall within £0.1 mg approximately 68% of the time.

Stabilization time

The time required for the stabilization indicator to be displayed with the weighing
value after placing a sample on the weighing pan.

Sensitivity drift

The effect of temperature changes on the weighing data, expressed as a

temperature coefficient.

Example: At temperature coefficient = 2 ppm/°C, if a load is 300 g and the
temperature changes by 10°C, the displayed value changes by:
0.0002 %/°C x 10 °C x 300 g = 6 mg

233



https://www.aandd.jp/products/manual/balances/ad1653.pdf

MEMO

234



THIS PAGE INTENTIONALLY LEFT BLANK.



AND

A&D Company, Limited
3-23-14 Higashi-lkebukuro, Toshima-ku, Tokyo 170-0013, JAPAN
Telephone: [81] (3) 5391-6132 Fax: [81] (3) 5391-1566

A&D ENGINEERING, INC.

Headquarters Office: 4622 Runway Boulevard, Ann Arbor, Michigan 48108, U.S.A.

Sales Office: 47747 Warm Springs Boulevard, Fremont, California 94539, U.S.A.

Tel: [1] (800) 726-3364 Weighing Support: [1] (888) 726-5931 Inspection Support: [1] (855) 332-8815

A&D INSTRUMENTS LIMITED
Unit 24/26 Blacklands Way, Abingdon Business Park, Abingdon, Oxfordshire OX14 1DY United Kingdom
Telephone: [44] (1235) 550420 Fax: [44] (1235) 550485

A&D AUSTRALASIA PTY LTD
32 Dew Street, Thebarton, South Australia 5031, AUSTRALIA
Telephone: [61] (8) 8301-8100 Fax: [61] (8) 8352-7409

A&D KOREA Limited st=0flol.o.CI(F)

M5B FeET TATFE6433 (oo=F) Wetelg 817 ¢ WS 07331

( 817, Manhattan Bldg., 33. Gukjegeumyung-ro 6-gil, Yeongdeungpo-gu, Seoul, 07331 Korea )
z13}: [82] (2) 780-4101 M~ [82] (2) 782-4264

000 A&D RUS 00O "3 ang AN PYC"
MoutoBbin appec:121357, Poccuiickaa ®enepauuns, r.Mocksa, yn. Beperickas, gom 17
KOpuanyeckun agpec: 117556 r. Mockea, Baplwasckoe wocce, a. 95, kopn. 1.

Ten.: [7] (495) 937-33-44 dakc: [7] (495) 937-55-66

A&D Instruments India Private Limited st secadean == o falkrs

D-48 z=ir fagme , %+ -5, [ETE - 122016, ERATIT |, AT
( D-48, Udyog Vihar, Phase-V, Gurgaon - 122016, Haryana, India )

Fr : [91] (124) 4715555 T : [91] (124) 4715599
A&D SCIENTECH TAIWAN LIMITED. NZERNERAT]

eaGILT L& R S RES 2 BZ 200 55 11 #2 2
( 11F-2, No.206, Sec.2, Nanjing E.Rd., Zhongshan Dist., Taipei City 10489, Taiwan, R.O.C. )
Tel : [886](02) 2322-4722 Fax : [886](02) 2392-1794

A&D INSTRUMENTS (THAILAND) LIMITED 151 18 uaua  duanguiun (nauaus) 311e
168/16 vyl 1 sinuasedn dnnaseyus Jauiatnusail 12110 Usenelng

(168/16 Moo 1, Rangsit, Thanyaburi, Pathumthani 12110 Thailand )

Tel : [66] 20038911



