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1. INTRODUCTION

This manual describes how the AD-4212A/B series balance works and how to get the most out of it in
terms of performance.

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

1-1 Features

® Separate Weighing Unit and Display (standard connection cable length 2 m), suitable for

building into a production line system. The weighing unit is compact, with a width of 80 mm.

® High Resolution and High Response Speed

Model Weighing capacity | Minimum weighing value Stabilization time *1
AD-4212A-100 110 g 0.1 mg 1.1 to 1.3 seconds
AD-4212A-200 210 g 0.8 to 1.0 second
AD-4212A-600 610 g 1 mg

9to 1.1
AD-4212A-1000 1100 g 0910 1.1 seconds
AD-4212B-101 110g/31g 0.1 mg/0.01 mg 2.5/4.0 seconds *2
AD-4212B-102 11049 0.01 mg 4.0 seconds *3
AD-4212B-201 210 g
A 2.
AD-4212B-301 310 g 0-1mg > seconds

*1  With selected under good environment

*2 The AD-4212B-101 is equipped with a smart range function. When the minimum
weighing value is set to 0.01 mg and the weight value exceeds 31 g, the minimum
weighing value will switch to 0.1 mg automatically. Even under this circumstance,

pressing the RE-ZERO) key tares the value and weighing with the minimum weighing
value of 0.01 mg is available up to 31 g.

*3 2.5 seconds when the minimum weighing value is 0.1 mg.
® Standard RS-232C Serial Interface / Standard Comparator Contact Output (*4 )

Using the RS-232C serial interface, weighing data can be output to external devices and the
balance can be controlled by external devices.

Using comparator contact output, the weight value is compared to the preset upper/lower limit

values and the results are displayed as [HI, [OK| or [LO|. The buzzer is also available in response
to the results.

The RE-ZERO operation is possible using a signal from an external contact input, which allows
easy system construction. (This function is only available when the external contact input is
installed on the standard interface or OP-01.)

*4 AD-4212A series balance: 3-level output.
AD-4212B series balance: 3-level or 5-level output, switched by the function table setting.

® Data Memory Function, storing weighing data, calibration data, unit mass in the counting mode

or upper/lower limit values. Once stored, selection of the upper or lower limit value is easy.

® Dust-protected and Protected Against Splashing Water (Complying with IP54)



® Clock and Calendar Function, adding the time and date to the output data.
® GLP/GMP Output, using the RS-232C serial interface.
® Reference Sheet, provided for a quick reference to the balance operation.

® Windows Communication Tools (WinCT), allows easy communication with a Windows-based
personal computer.

Windows is a registered trademark of Microsoft Corporation.
® Multiple Weighing Units, with most of the common units used around the world.

® Auto display-ON Function, that displays the weighing mode without any key operation when the

AC adapter is plugged in, is available.
® Stainless Steel Casing with high chemical resistance for the AD-4212B weighing unit

® Stainless Steel Breeze Break, provided for the AD-4212B series balance and the
AD-4212A-100, for more accurate weighing. For the other models, it is available as an option
(OP-19).

® BCD Output (OP-01) and Ethernet Interface (OP-08) are available as options

1-2 Compliance

Compliance with FCC Rules

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

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

Compliance with EMC Directives

This device features radio interference suppression in compliance with valid EC

c € Regulation 89/336/EEC.



2. UNPACKING THE BALANCE

2-1 Unpacking

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

® See the illustrations to confirm that everything is contained.

Stainless steel breeze break

Provided for the AD-4212B series balance and the
AD-4212-100. For the other models, available as
an option (OP-19).

[AD-4212B-101/102] [AD-4212A-100/200| [AD-4212A-600/1000]
AD-42121B-201/3O1

Pan support and
pan support plate

(Can be separated)

Connection cable (2 m)

Bubble spirit | eveling foot
level
Grounding terminal

Rear of the display unit

I/O unit AC adapter
RS-232C/comparator jack

External input terminal__

connection jack y AC adapter Angle
lug Referen heet adjustment
eference shee Stang knob
Display unit
Grounding (Example: AD-4212B-102)
terminal

From
weighing unit




Accessories

Windows communication Calibration weight
tools (WinCT) OIML, Class E2 or equivalent
Model Weight

AD-4212A-100 50 g
AD-4212B-101/102
AD-4212A-200
AD-4212B-201/301 1009
AD-4212A-600/1000| 200 g

Mounting fixture (2 pcs.)

Screw and washers
to attach the mounting fixture

(3 sets) %%g AC adapter

D-Sub 25-pin connector
To mate with the I/O unit. J ]

f’ AC adapter
= ID label

Q

Notes
O About how to attach the mounting fixtures, refer to “26. ATTACHING THE
MOUNTING FIXTURES” on page 91.

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




2-2 Installing the Balance

Caution

® The weighing unit and the display unit were adjusted as a unit. Therefore, make sure that
the weighing unit and the display unit have the same serial number. The serial number is
printed on the rear of the weighing unit and the display unit. The connection cable also
carries the serial number.
If the serial numbers of both units are different, the balance may not function properly.
When a repair is necessary, submit both the weighing unit and the display unit for repair.

® There is no compatibility between The AD-4212A and the AD-4212B or AD-4212, for both the
weighing unit and the display unit.

Install the balance as follows:
1. Refer to “3. PRECAUTIONS?” for installing the balance.

2. Refer to "2-1 Unpacking" on the previous page to attach the dust guard, the breeze ring
(AD-4212B-101/102 only), the pan support and the weighing pan on the weighing unit.
The stainless steel breeze break is provided for the AD-4121B series balance and the
AD-4212A-100 as a standard accessory, and for the other models as an option. Use it as
necessary when performing calibration or checking accuracy.

How to install the breeze break

e AD-4212A-100/200 and the AD-4212B series balance

Place the breeze break on the weighing pan so that it fits over the dust guard.

e AD-4212A-600/1000
Follow the procedure below to install the breeze break.

1 Remove the weighing pan and the pan support. Weigkg)ig%
2 Place the breeze break on the weighing pan so

that it fits over the dust guard. Pan support
3 Replace the pan support.
4 Replace the weighing pan.

Dust guard

3. Connect the weighing unit and the display unit, firmly inserting one end of the cable into the
jack located on the rear of the weighing unit and the other end into the jack located on the rear
of the display unit.

If the extension cable (OP-07: 3 m) is used, connect it between the connection cable and the
display unit.



Rear of the weighing unit

Arrow mark{——
face up

Make sure the weighing unit, display unit
and connection cable have the same
serial number.

@

@

5

Connection cable

Rear of the display unit

How to disconnect the cable from the weighing unit
Slide the connector sleeve in the direction of the arrow to unlock and gently pull the connector
out.

Slide the connector sleeve
in the direction of the arrow

4. Adjust the leveling feet to level the weighing unit. Confirm it using the bubble spirit level.
5. Confirm that the adapter type is correct for the local voltage and power receptacle type.

6. Plug the AC adapter plug into the AC adapter jack located on the rear of the display unit and
plug the AC adapter into the electrical outlet. Warm up the balance for the appropriate duration
with nothing on the weighing pan.

©® AD-4212A series balance: 30 minutes or more
©® AD-4212B series balance: one hour or more

7. Set the pan unit and I/O unit to adapt to the peripheral system. Set the following for the 1/0 unit.
® RS-232C (Refer to page 63)
® Comparator contact output (Refer to page 64)
® RE-ZERO operation using external contact input (Refer to page 64)
@ Auto-display ON function (Refer to pages 29 and 34)
Set the weighing speed to adapt to the ambient conditions.

8. After the balance has been installed, calibrate the balance using the calibration weight provided
with the balance. For details, refer to “8. CALIBRATION”.

9. A special weighing pan designed appropriately for the sample to be weighed or the peripheral
system can be attached to the balance. About how to design a weighing pan, refer to “24
DESIGNING A SPECIAL WEIGHING PAN”.



3. PRECAUTIONS

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

following:

3-1 Before Use

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

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

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

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

® The AD-4212A/B series balance responds even to very subtle
air flow. To avoid the influence of ambient air flow or air flow )
caused by balance operation, make sure to use the dust i
guard and the breeze ring (AD-4212B-101/102 only). Good No goodf,f"'

® Level the weighing unit by adjusting the leveling feet
and confirm it using the bubble spirit level. Weighing unit

® If the leveling adjustment is difficult to perform due to
the installation conditions, perform calibration using a
calibration weight or controlled actual sample before
weighing.

® Ensure a stable power source when using the AC Bubble spirit level  Leveling foot
adapter

® Warm up the balance for the appropriate duration. Plug
in the AC adapter as usual.
o AD-4212A series balance: 30 minutes or more

e AD-4212B series balance: one hour or more

® Calibrate the balance before use or after having moved
it to another location.
In addition, calibrate it periodically to maintain the accuracy.
Caution

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

10



3-2 When Building into a System

The AD-4212A/B is a precision balance. When it is built into a system and used, errors such as
unstable weight values may occur due to static electricity, vibration and materials used for the
devices near the balance.

When using the balance that is built into a system, take the following precautions.

® Errors due to a static charge
When the ambient humidity is less than 45%RH, insulators such as plastic or glass are prone to
static electricity. When charged material comes close to the balance, a pulling force is generated
between the charged material and the weighing pan. This causes an unstable weight value.
To protect the balance against a discharge generated by charged material when it comes
close to the balance, make sure to earth ground the weighing unit and the display unit.
(Static electricity generated by static induction will not be canceled by earth-grounding.)

Charged plastic breeze break

2 e g A pulling force generated between

The pulling force the charged sample and the balance
%] | | [ [ makes the weight causes an unstable weight value.
\ value unstable

+ + ++ + + + +

+ + ¥ F

IMeasures to take| (Plastic is used in the measures below. They can be applied to glass, too.)

o When the sample or devices are plastic
» Use a static eliminator that generates no air blow such as the %g?é?i:?
AD-1683, DC static eliminator, to remove static electricity.
* Place the sample in a container that is made of a conductive
material such as metal and that can be sealed and weigh it.

Metal case

O

When the sample is powdery
* When the balance is used in combination with a feeder for
batch weighing of powdery samples, samples may be
charged by rubbing sample particles against each other. = ; =
Use a static eliminator and perform weighing while removing Grounding =
static electricity.

O

When the sample container is made of material that is prone to static electricity such as plastic
» Cover the outside of the container with a metal such as aluminum foil.
* Apply an anti-static agent onto the container.

O

When making a breeze break using plastic
* Apply an anti-static agent onto the breeze break.
* Use a conductive acrylic fiber.

O

When plastic exists in the balance installation site
* Cover the plastic with a grounded metal.
* Apply an anti-static agent onto plastic.

11



o When an operator is static charged
If an operator’s clothes are static charged, especially in winter, it may be a cause for
unstable weight values.
* Wear an anti-static wrist strap.

® Errors due to air flow
o Where the influence of ambient air flow is great
such as: close to an air conditioner, door or
passage way. Even very subtle air flow that is
hard to be detected may influence the weighing
operation.
* Avoid those areas as a weighing site.
* |If weighing is to be performed in such an
area, use a breeze break or take other
appropriate measures.

Influence of the air flow
makes the weight
value unstable

o Where the influence of heat or drafts is great

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

* Do not touch the sample directly with your
hand. Use tweezers or other tools.
If you touch the sample, the same type
error described above will occur.

* Do not perform weighing where it is exposed to direct sunlight. Weighing errors may
occur due to sudden temperature change or drafts.

O Where the influence of vibration is great, such as:
(1) Soft ground (2) Second or higher floor (3) Near center of a floor far from pillars (4) Seismic
isolated structures (5) Near tall buildings.
In the areas listed above, the scale may yield unstable weight values on windy days or after an
earthquake. Especially in case of (4) and (5), weight values may be unstable during and for a
long period of time after strong winds or an earthquake.

® Errors due to other causes
o Change in temperature or humidity
A sudden change in temperature or humidity can generate a draft and cause the balance to
absorb or exude moisture, which leads to weighing errors.
* Avoid sudden change in temperature or humidity.
* Use an air conditioner to control the temperature or humidity.

12



o Magnetic material
The balance uses a strong magnet as part of the balance assembly, so use much care when
weighing magnetic materials.
* Place a non-magnetic object such as aluminum or brass between the sample and the
balance, also keep an appropriate distance between them while weighing.

3-3 During Use

® To minimize the affect by electrical noises, earth ground
the weighing unit and the display unit.

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

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

® Do not use a sharp instrument such as a pencil to press
the keys. Use your finger only.

® Press the RE-ZERO| key before each weighing to
prevent possible errors. In addition, a RE-ZERO signal

can be sent using external contact input/RS-232C
command.

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

® Keep the balance interior free of dust and foreign materials.

3-4 After Use

® Avoid mechanical shock to the balance.
® Calibrate the balance, using a calibration weight, periodically.

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

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

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

3-5 Power Supply

® When the AC adapter is connected, the balance is in the standby mode if the standby indicator
is on (refer to “4 DISPLAY SYMBOLS AND KEY OPERATION”). This is a normal state and
does not harm the balance. For accurate weighing, plug in the AC adapter and warm up the
balance for the appropriate duration before use.

13



4. DISPLAY SYMBOLS AND KEY OPERATION

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

® “Press and release the key immediately” or “Press the key”

= normal key operation during measurement

® “Press and hold the key”

Display symbols

* Displays memory data information

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

/—/

Weighing speed indicators
Comparator indicators

Interval memory
standby indicator
(AD-4212B)

Processing indicator— == BB %
Stabilization indicator
Standby indicator—>—

Units

Interval memory

standby indicator
(AD-4212A)

Data number of the
data currently displayed

— We|ghlng data
or stored data

Processing indicator

Blinking indicators

Interval memory
active indicator
(AD-4212B)

Interval memory

\L/ active indicator
7N

(AD-4212A)

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

Key When pressed

| When pressed and held

This key is available anytime. Pressing
operation and turn the display OFF.

Turns the display ON and OFF. The standby indicator is displayed when the display is
turned off. The weighing mode is enabled when the display is turned on.

the key during operation will interrupt the

In the weighing mode, switches the

minimum weighing value. *

In the counting or percent mode, enters
the sample storing mode.

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

Displays the upper/lower limit values
currently set.

Switches between the upper and lower limit
values when they are stored in memory.

Performs weighing speed adjustment.

No function.

Enters the calibration mode.

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

Not available when OP-01 is installed.

No function at the factory setting

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

Displays the data memory menu.

Sets the display to zero.

* The factory setting of the minimum weighing value for the AD-4212B-101/102 is 0.1 mg.

14



5. WEIGHING UNITS

5-1 Units

With the AD-4212A/B series balance, the following weighing units and weighing modes are available:

R

Counting mode Percent mode Programmable-unit
(AD-4212A only)

A unit or mode can be selected and stored in the function table as described in “5-2 Changing the Unit”.
If a weighing mode (or unit of weight) has been turned off, that mode or unit will be missing in the
sequence. Tael has four varieties, one of which can be selected and installed at the factory.

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

Name (unit, mode) Display Function table Conversion factor
(Storing mode)
Gram 9 3 19
Milligram mgq myg 0.001 g
Counting mode PL PL -
Percent mode Pct Pct -
Ounce (Avoir) 0’ 0z 28.349523125 g
Troy Ounce 07t U7t 31.1034768 g
Metric Carat Ct Ct 0.2g
Momme mm m 3.75¢g
Pennyweight dwt dwt 1.55517384 g
Grain (UK) oN oN 0.06479891 g
Tael (HK general, Singapore) 37.7994 g
Tael (HK jewelry) T ) 37429 g
Tael (Taiwan) i i 3759
Tael (China) 31.25¢g
Tola (India) t t 11.6638038 g
Messghal M5 M5 4.6875¢g
Programmable-unit (Multi-unit) L MC 4 L
(AD-4212A only)




The table below indicates the weighing capacity and the minimum display for each unit, depending on

the balance model.

AD-4212A-100 AD-4212A-200 AD-4212A-600 AD-4212A-1000
Unit Capacity Mi_nimum Capacity Mi_nimum Capacity Mi_nimum Capacity Mi_nimum
display display display display
Gram 110 0.0001 210 0.001 610 0.001 1100 0.001
Milligram 110000 0.1 210000 1 610000 1 1100000 1
Ounce (Avoir) 3.88 | 0.000005 7.40 0.00005 21.51 0.00005 38.80 0.00005
Troy Ounce 3.53 | 0.000005 6.75 0.00005 19.61 0.00005 35.36 0.00005
Metric Carat 550 0.0005 1050 0.005 3050 0.005 5500 0.005
Momme 29.3 0.00005 56.0 0.0005 162.6 0.0005 293.3 0.0005
Pennyweight 70.7 0.0001 135.0 0.001 3922 0.001 707.3 0.001
Grain (UK) 1697 0.002 3240 0.02 9413 0.02 16975 0.02
;:,%'ral’ é'i'r'gapore) 291 | 0.000005 555| 0.00005 16.13 | 0.00005 29.10 | 0.00005
Tael (HK jewelry) 2.93 | 0.000005 5.61| 0.00005 16.29 | 0.00005 29.38 | 0.00005
Tael (Taiwan) 293 | 0.000005 5.60 0.00005 16.26 | 0.00005 29.33 0.00005
Tael (China) 3.52 | 0.000005 6.72 0.00005 19.52 | 0.00005 35.20 0.00005
Tola (India) 943 0.00001 18.00 0.0001 52.29 0.0001 94.30 0.0001
Messghal 234 0.00005 448 0.0005 130.1 0.0005 234.6 0.0005
AD-4212B-101
Unit Standard range Precision range
Capacity Minimum Capacity Minimum
display display
Gram 110 0.0001 31 0.00001
Milligram 110000 0.1 31000 0.01
Ounce (Avoir) 3.88 0.00001 1.09 0.000001
Troy Ounce 3.53 0.00001 0.99 0.000001
Metric Carat 550 0.001 155 0.0001
Momme 29.3 0.0001 8.2 0.00001
Pennyweight 70.7 0.0001 19.9 0.00001
Grain (UK) 1697 0.002 478 0.0002
Tael (HK general, Singapore) 291 0.00001 0.82 0.000001
Tael (HK jewelry) 2.93 0.00001 0.82 0.000001
Tael (Taiwan) 2.93 0.00001 0.82 0.000001
Tael (China) 3.52 0.00001 0.99 0.000001
Tola (India) 9.43 0.00001 2.65 0.000001
Messghal 234 0.0001 6.6 0.00001
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AD-4212B-102 AD-4212B-201 AD-4212B-301
Unit Capacity | Minimum | Capacity | Minimum | Capacity | Minimum
display display display

Gram 110 0.00001 210 0.0001 310 0.0001
Milligram 110000 0.01 210000 0.1 310000 0.1
Ounce (Avoir) 3.88 0.000001 7.40 0.00001 10.93 0.00001
Troy Ounce 3.53 0.000001 6.75 0.00001 9.96 0.00001
Metric Carat 550 0.0001 1050 0.001 1550 0.001
Momme 29.3 0.00001 56.0 0.0001 82.6 0.0001
Pennyweight 70.7 0.00001 135.0 0.0001 199.3 0.0001
Grain (UK) 1697 0.0002 3240 0.002 4784 0.002
Tael , 2.91 0.000001 5.55 0.00001 8.20 0.00001
(HK general, Singapore)

Tael (HK jewelry) 2.93 0.000001 5.61 0.00001 8.28 0.00001
Tael (Taiwan) 2.93 0.000001 5.60 0.00001 8.26 0.00001
Tael (China) 3.52 0.000001 6.72 0.00001 9.92 0.00001
Tola (India) 9.43 0.000001 18.00 0.00001 26.57 0.00001
Messghal 234 0.00001 44.8 0.0001 66.1 0.0001

5-2 Changing the Unit

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

Select a unit or mode as follows:

1

Press and hold the [SAMPLE] key until of the

function table is displayed, then release the key.

Press the |[SAMPLE| key several times to display
b it ]

Press the key to enter the unit selection mode.

Press the SAMPLE] key to select a unit or mode to be
used for weighing.

Press the RE-ZEROQO| key to specify the unit or mode
selected in step 4.

(The stabilization indicator IZ| illuminates.)

Press the |PRINT]| key to store the unit or mode. The
balance displays and then displays the next
menu item of the function table.

Press the key to exit the function table. Then the
balance returns to the weighing mode with the selected
unit or mode.

End
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6-1 Basic Operation (Gram Mode)

1 Plug in the AC adapter.

(Software
P- 100 version
— display)
Std
<=
nnnnnn
guuuuy
<=
2 Press the |ON:OFF| key to display the weighing mode. (The LESE G
decimal point position depends on the balance model.) :
Notes *
. —_ . . tESt O
O The auto display-ON function is available to display the —

weighing mode without the key operation when the AC (Display OFF)
adapter is plugged in. (Function table: bA5Fnc P-on)

o The function not to tare at start can be selected. (Function

table: bASFnc P-tr) RN S— Al t
For details on the function table settings, refer to "10. 666868880 e fjispfff)me” s
FUNCTION TABLE". e

o The factory setting of the minimum weighing value for the . 3
AD-4212B-101/102 is 0.1 mg. To display 0.01 mg, press the 4 o
SAMPLE| key. Then, warm up the balance for the 0ooen %3'8?'”9

appropriate duration.

Container
3 Place a container on the weighing pan, if necessary.

Press the RE-ZERO) key to cancel the weight (tare). The
balance displays . (The decimal point position

depends on the balance model.)

Weighing
pan

4 Place a sample on the pan or in the container. Wait for the
stabilization indicator to be displayed and read the value.

5 Remove the sample and container from the pan.
Notes
O To use another unit, refer to “5-2 Changing the Unit”.

o Press the SAMPLE| key to switch the minimum weighing
value.

o The function to turn on or off the minimum weighing value

automatically when weighing is started can be selected. ° 12687 ‘

(Function table: bA5Fnc rnl ) For details, refer to "10. gh

FUNCTION TABLE". 'Remove the
.sample ‘

o0 The weighing data can be stored in memory. For details,
refer to “14. DATA MEMORY”.
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6-2 Smart Range Function

The AD-4212B-101 is equipped with two ranges. The precision range has a higher resolution. The
standard range has normal resolution.

The range switches automatically, depending on the value displayed. Pressing the key
allows weighing in the precision range, regardless of the tare value.

The minimum weighing value can be fixed to 0.1 mg or 1 mg by pressing the key.

Weighing pan
Precision range display

1 Press the RE-ZERO) key. e ANPNAN ‘
The balance will start weighing, using the \ / uounuy s

precision range.

L
¢ Container  standard range displa
2 Place a container on the weighing pan. m ___________________________________________ g Pay
The weight value displayed exceeds the o 345578 ‘
] ] i
precision range value and the balance will \ / i i 3

switch to the standard range.

3 Press the RE-ZERO) key.

The balance will switch to the precision range.

Precision range display

4 Place a sample in the container.
The weight value displayed is within the ~
precision range value and the balance will @
perform a weighing, using the precision range.
Precision range display

% ample
> RN
@ AT L LTI
Precision range/standard range value
Weighing range Available minimum weighing value
Precision range Ogto31g 0.01mg 0.1mg 1mg
Standard range 31gto110g 01mg 1mg

* The factory setting of the minimum weighing value is 0.1 mg (0.0001 g).
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7. CHANGING THE WEIGHING SPEED

The weighing speed can be selected from the following three rates to minimize the influence on
weighing that is caused by drafts and/or vibration at the place where the balance is installed.

Weighing speed indicators
Indicator | Parameter Speed Stability EAn
FAST Lond O Fast  Sensitive value o n
nnnn
MID. [ond ! T 3 uuuuu g
SLOW Land c Slow Stable value
Operation Press and hold
1 Press and hold the [MODE key until RESPONSE) is the key
displayed. “8
And then, press the MODE| key again quickly. { AT W
<5
Release the key
and press again
L

RESPONSE (MID.]

2 Press the MODE]| key to select a weighing speed. Either T

1T
[FAST], MID] or SLOW] can be selected. MID.JSLOW
. “
Each pressing

switches
the indicators

3 After a few seconds of inactivity the balance displays After a while
. Then, it returns to the weighing mode and <L
displays the updated weighing speed indicator. The E d
weighing speed indicator remains displayed for a while. n
L
o nnnnn
uuuuy 9

Note

The weighing speed can be changed at “Condition
(Cand)” of “Environment, Display (bA5Fnc)” in the
function table. For details, refer to “10. FUNCTION
TABLE”.
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8. CALIBRATION

Calibration
Calibration using the calibration weight

Calibration test

To check the weighing accuracy, using the calibration weight, and output the result.
(Calibration test does not perform calibration.)

Caution

Cau
[ )

Calibration adjusts the balance for accurate weighing.

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

+ the balance has been moved.

« the ambient conditions have changed.

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

To output the data for GLP using the RS-232C interface, set “GLP output ( nFo )" of “Data
output ( dout ). For details, refer to “10. FUNCTION TABLE”. Time and date are added to the
GLP report. If the time or date is not correct, adjust them. For details, refer to “10-9 Clock and
Calendar Function”.

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

“ |

" or e,

The calibration and calibration test data can be stored in memory. To store them, set “Data
memory ( dHEA )" to “3”. For details, refer to “14. DATA MEMORY”.

tion on using an external calibration weight
The accuracy of the weight can influence the accuracy of weighing. Select an appropriate
weight as listed below. A calibration weight (conforming to OIML, Class E2 or equivalent) is
provided with the balance as a standard accessory.

Model Usable calibration weight Adjustable range Calibration
weight provided
AD-4212A-100 |20g,5049g,100g -15.0 mg to +15.9 mg 50¢
AD-4212A-200 | 20g, 50g, 100 g, 200 g 100 g
AD-4212A-600 |20g,50g, 100 g, 200 g, 300 g, 400 g
500 g, 600 g -15mgto +15 mg

AD-4212A-1000 | 20 g, 50 g, 100 g, 200 g, 300 g, 400 g 2009

500 g, 600 g, 700 g, 800 g, 900 g, 1000 g
AD-4212B-101

AD-4212B-102 109,209,509, 100 g -15.00 mg to +15.99 mg 504

AD-4212B-201 | 10g, 20 g, 50 g, 100 g, 200 g

-15.0 mg to +15.9 mg 100 g

AD-4212B-301 | 10g, 20 g, 50 g, 100 g, 200 g, 300 g

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

Display

® This indicator means “the balance is measuring calibration

-

data”. Do not allow vibration or drafts to affect the balance
while this indicator is displayed.
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8-1 Calibration

This function calibrates the balance using the calibration weight. (Display example: AD-4212B-102)

Operation

1 Plug in the AC adapter and warm up the balance with nothing on the pan.

e AD-4212A series balance: 30 minutes or more
e AD-4212B series balance: one hour or more

© 080000

L=

@ Press and
hold the key

For the models with a minimum display of 0.1 mg or 0.01 mg, use the stainless ‘

steel breeze break provided with the balance for more accurate weighing.

2 Press and hold the key until is

displayed, then release the key.

® [f you want to change the calibration weight (a list
of usable weights is shown on page 21), press

the SAMPLE]| key and proceed to step 4.

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

® |f you want to cancel calibration, press the
key. The balance will return to the weighing
mode.

4 Specify the calibration weight value as follows:

key

To switch the operation to:
calibration weight selection
mode (All of the segments
blinking) or value adjustment
mode ( Digits to be changed
blinking).

With the AD-4212B-101/102,
the value can be adjusted
down to five decimal places.

RE-ZERO| key To select the calibration
weight or adjust the value.
PRINT]| key To store the new weight value.

Even if the AC adapter is
removed, the data is
maintained in non-volatile
memory.

key

To cancel the operation and

returnto AL 0]

Note

(Alout |

\ Release

the key

At 0

/
©
PRINT

e.g. Calibration

weight value
20.01234 g

For details about the usable calibration weights and

value adjustable range, refer to the previous page.
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10

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

The balance displays the calibration weight value.

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

The balance displays . Remove the weight
from the pan.

If the “GLP output (nFa)” parameter, of the function
table, is set to “1” or “?”, the balance displays | LLF
and outputs “Calibration Report” using the RS-232C
interface or stores the data in memory. For details
on the calibration report format, refer to “11-2 GLP
Report”.

The balance will automatically return to the weighing

mode.

Place the calibration weight on the pan and confirm
that calibration was performed correctly. If not,
check the ambient conditions such as breeze or
vibration, and repeat steps 2 through 10.
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8-2 Calibration Test

This function tests the balance weighing accuracy using the calibration weight and outputs the result.
This is available only when the “GLP output (nFao)” parameter is set to “/” or “Z”. (Calibration test

does not perform calibration. Display example: AD-4212B-102)

Operation

1 Plug in the AC adapter and warm up the balance with nothing on the pan.

© 000000

e AD-4212A series balance: 30 minutes or more

e AD-4212B series balance: one hour or more

o
Press and
L_/hold the key

For the models with a minimum display of 0.1 mg or 0.01
mg, use the stainless steel breeze break provided with the
balance for more accurate weighing.

2 Press and hold the key until is

displayed, then release the key.

3 The balance displays [ L 0.

® |f you want to change the calibration weight (a list
of usable weights is shown on page 21), press
the key and proceed to step 4.

® |f you use the calibration weight value stored in
the balance, proceed to step 5.

® |f you want to cancel calibration test, press the
key. The balance will return to the weighing
mode.

4 Specify the calibration weight value as follows:

ISAMPLE]| key To switch the operation to:
calibration weight selection
mode (All of the segments
blinking) or value adjustment
mode ( Digits to be changed
blinking).
With the AD-4212B-101/102,
the value can be adjusted
down to five decimal places.

To select the calibration
weight or adjust the value.

key
key

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

key

To cancel the operation and
returnto L 0.

Note

| fAlout [0 out

Release
the key

n
U ‘

| To next page

e.g. Calibration
weight value

20.01234 g

For details about the usable calibration weights and

value adjustable range, refer to page 21.
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Confirm that there is nothing on the pan and press the
key. The balance measures the zero point and
displays the measured value. Do not allow vibration or
drafts to affect the balance.

The balance displays the calibration weight value.

Place a calibration weight, of the weight value displayed,
on the pan and press the key. The balance
measures the calibration weight and displays the
measured value. Do not allow vibration or drafts to affect
the balance.

The balance displays . Remove the weight from the
pan.

The balance displays | LLF | and outputs “Calibration Test
Report” using the RS-232C interface or stores the
calibration test data in memory. For details on the
calibration test report format, refer to “11-2 GLP Report”.

The balance will automatically return to the weighing
mode.

GLP output
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9. FUNCTION SWITCH AND INITIALIZATION

9-1 Permit or Inhibit

The balance stores parameters that must not be changed unintentionally (e.g. Calibration data for
accurate weighing, data for adapting to the operating environment, control data for the RS-232C
interface). There are two switches for protecting the parameters. The switches can select either
“permit” or “inhibit”. The “inhibit” protects parameters against unintentional operations. There is an
additional switch for the extended functions of the AD-4212A.

Switches

A-

2

2

(The display shown left indicates the factory settings.)

=)
e

— Function table
g To inhibit changes to the function table
i To permit changes to the function table

— Extended functions (For special applications)
0 Not to use the extended functions
I To use the extended functions
Note: Only available for the AD-4212A series balance.
For details, refer to “20. EXTENDED FUNCTIONS
——— Calibration
0 To inhibit calibration
i To permit calibration

No function

No function

Operation
1 Press the |ON:OFF| key to turn off the display.

2 While pressing and holding the PRINT| key and the SAMPLE| key, press the |ON:OFF| key. The

balance displays | F5
3 Press the key. Then the balance displays the function switches.
4 Set the switches using the following keys.
key To select the switch to change the parameter.
key To change the parameter of the switch selected.

0 To inhibit changes. i: To permit changes
PRINT] key To store the new parameter and return to the weighing mode.
key To cancel the operation and return to the weighing mode.
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9-2 Initializing the Balance

This function returns the following parameters to factory settings.

Calibration data

Function table

Upper/lower limit values

The sample unit mass value (counting mode), 100% reference mass value (percent mode)
The data that is stored in the balance using the data memory function

Calibration weight value

Function switch settings

Note

Be sure to calibrate the balance after initialization.

Operation ‘
1 Press the |ON:OFF| key to turn off the display. -

2 While pressing and holding the PRINT| key and the 2 @
SAMPLE]| key, press the |ON:OFF| key. The balance oo

displays . \rq\(/al;[g g(])?NSI’? keys Press the key
3 Press the key to display [ L | ‘ Pq ‘
4 Press the key. e

To cancel this operation, press the key.
5 Press the key. ‘ e ‘
6 Press the key to initialize the balance. ﬁ

The balance will automatically return to the weighing

mode. PRINT,

‘ {lr no
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10. FUNCTION TABLE

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

10-1 Structure and Sequence of the Function Table

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

Example
This example sets “Stores weighing data” for “Data memory” and “ 1 minute” for “Interval time”.

\ Start, From weighing mode\

Item
*° Prt 1 "Data memory"

Press Parameter

na ) Press ,- : " P
covoral everal times Storej \f[veulghmg
- Press twice  data

times d
Class °dRtA [ (ﬁ/-,» dALR ¢ |
F‘daut [
‘ Item Para_meter
y Press "1 minute"

[End, To weighing mode Item @

"Interval time" ‘

End
10-2 Display and Keys
Display/Key Description
‘:} The symbol “O” indicates that the parameter displayed is in effect.
When pressed and held in the weighing mode, enters the function table mode.
Selects the class or item in the function table mode.
o Changes the parameter.

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

When an item is displayed, stores the new parameter and displays the next class.
When an item is displayed, cancels the new parameter and displays the next
class.
When a class is displayed, exits the function table mode and returns to the
weighing mode.
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10-3 Details of the Function Table

Class ltem and Parameter Description
Cond :_’7‘ Fast weighing speed, sensitive valud FAST
Condition .', o
c | Slowweighing speed, stable value SLOW
Sh-p U_ | Stable range is +1 digit The stabilization indicator
- . . illuminates when the display
Stability band width Z | Stable range is +3 digits fluctuation is within the range.
Hol d *1 « 7 | OFF Holds the display when stable in
Hold function : animal mode. With “Hold 1,
i | ON KNIMAH turns on.
0 | OFF
Erc = | | Normal Keeps zero display by tracking
Zero tracking ¢ | Strong zero drift.
3 | Very strong
SPd 0 | 5times/second . .
BASFAC DISplay refresh rate n | 10 times/second Period to refresh the dISplay
Epvironment Pt = 0_[Point() Decimal point format
Display Decimal point ! | Comma (,) P
P-nn = 1 | OFF Turns on the weighing mode
Auto displav-ON . display when the AC adapter is
piay ' |ON plugged in.
PofF * » [ | OFF Tumns off the display after 10
Auto display-OFF I | ON (10 minutes) minutes of inactivity.
L5 = 0 | OFF gapa}%ig indicator
Capacity indicator ' | oN Sro: Lo, e
/ Maximum capacity: 1Ll%
) . \I?;TS‘IBays the minimum weighing Factory setting
ey i- AD-4212B-101/102
Minimum weighing . | | Does notdisplay the minimum - Other models
value display at start " | weighing value '
Z | Retains the previous condition
P-tr {l | Does not tare (Displays the previous value)
Tare at start = | | Tares (Displays zero)
r ] 4
L Add Refer to "10-9 Clock and Calendar Function”. The time and date are added to
Clock the output data.

= Factory setting
Note: “Digit” is a unit of minimum weighing value

*1  Only the AD-4212A series balance displays this item.
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Class ltem and Parameter Description
[Pout [P-t g | 3level comparator contact Only the AD-4212B series
output . .
Comparator Comparator output 5 lovel n ot balance displays this class and
output setting { -ievel comparator contac item.
output
I | No comparison
ro i | Comparison, excluding “near zero” when stable or overloaded
py Z | Comparison, including “near zero” when stable or overloaded
Comparator mode . : R "
3 | Continuous comparison, excluding “near zero
4 | Continuous comparison, including “near zero”
[P-r * 0
T .2 u_| Not added Use in A&D standard format.
Comparison results I | Added
ror bEF- 0 | OFF Displayed only when 5-level
P LL buzzer ! comparator output (*3) is selected
Comparator i |ON :
bEP. 0 | OFF
LO buzzer ! | ON
bEP- 0 | OFF
OK buzzer ! | ON
bEP 0 | OFF
HI buzzer ! | ON
LEF 0 | OFF Displayed only when 5-level
HH buzzer ! | ON comparator output (*3) is selected.
LF HH
Secondary upper limit
LPH Displays [P HH [F LL only when
Upper limit Refer to "10-10 Comparator ISplays £ i, L Lt y*w .
= - 5-level comparator output (*3) is
[Flo Function”.
- selected.
Lower limit

r )
L LL

Secondary lower limit

L
dout

Data output

Not displayed
when BCD

output (OP-01
is installed.

Prt
Data output mode

' | Key mode (when stable)

Accepts the |PRINT]| key or external
contact input to output (or store)
data only when the display is
stable.

;| Auto print mode A
(Reference = zero)

Auto print mode B
(Reference = last stable value)

Outputs (or stores) data when the
display is stable and conditions of
AP-P AP-b and the reference value

- are met.

3 Stream mode /
Interval memory mode

With dAEA [, outputs data
continuously; with dAEA 2, uses
interval memory.

7 | Key mode B (instantly)

Accepts the |PRINT]| key or external
contact input to output (or store)
data, regardless of the display
condition.

5 | Key mode C (when stable)

Accepts the |PRINT] key or external
contact input to output (or store)
data, instantly when stable or after
the display is stabilized.

= Factory setting

*2 This item is not displayed for the AD-4212B series balance or when BCD output (OP-01) is

installed.

*3 AD-4212A series balance: when OP-04 is installed
AD-4212B series balance: when “CP-£” is setto “ /"

30




Class

dout

Data output

Not displayed
when BCD
output (OP-01)
is installed.

[tem and Parameter Description
no-p * | Plus only Displayed value>Reference
ar - | ) .
Auto print polarity i | Minus only Displayed value<Reference
? | Both Regardless of displayed value
r «
AP-h L', 10 dlgllt.S Difference between reference
Auto print difference | * ! 100 digits value and displayed value
2 | 1000 digits
= [ | Notused
! | Stores unit mass in counting mode
dAER 3 — g Related items:
Data memory c_| Stores weighing data Prt ink, d-no, 5-td, nfo
J | Stores calibration data
4 | Stores upper/lower limit values
* [J | Every measurement
| | 2 seconds
Z | 5 seconds
k- 3 | 10 seconds Interval time in the interval
Intt;rval fime 4 | 30 seconds memor_'y mode when using Frt 3
5 | 1 minute oAt c
5 | 2 minutes
1 | 5 minutes
8 | 10 minutes
d-no = [ | No output . .
Data number output 7| output Refer to "14. DATA MEMORY".
» [} | No output Selects whether or not the time
S-td { | Time only or date is added to the weighting
Time/Date output Z | Date only data. For details, refer to "10-9
7 | Time and date Clock and Calendar Function".
5-.d = [ | No output Selects whether or not the ID
ID number output /| Output number is output.
PUSE * [ | No pause ,
Selects the data output interval.
Data output pause ! | Pause (1.6 seconds)
AE-F * { | Not used Selects whether or not automatic
Auto feed ! | Used feed is performed.
= & | No output Selects GLP output method.
inFa , For how to set time and date to
GLP output I | AD-8121 format be added, refer to “10-9 Clock
J | General data format and Calendar Function”.
Ar-d * { | Not used Adjusts zero automatically after
Zero after output ! | Used data is output.

= Factory setting

Note: “Digit” is a unit of minimum weighing value
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Class Item and Parameter Description
th 600 bps
i 1200 bps
bF5 ¢ 2400 bps
Baud rate 3 4800 bps
4 9600 bps
5 19200 bps
C rC
; " | LLBr 0| 7 bits, even
eria ocr | .
interface | Data bit, parity bit '_| 7 bits, odd
c | 8 bits, none
when BCD || Terminator I | CR LF: ASCII code 0Ah
output (OP-01) I | A&D standard format
is installed. ! | DP format
EHFE 2 | KF format Refer to "10-6 Description of
Data format I | MT format Item "Data Format".
4 | NU format
5 | CSV format
E-UP 0| No limit Selects the wait time to receive a
Timeout ! 1 second command.
Erld I | No output ]
AK, Error code ! | Output AK:ASCII code 06h
[ES I | Not used
CTS, RTS control ’, Used Controls CTS and RTS.
dAEF i OFF at | ON at i
Data ! |ONat ! OFF at (i
Pal P [ | OFF at negative ON at positive or zero
bed Polarity | ON at negative OFF at positive or zero
SERF [l | OFF at stabilization indicator ON ON at stabilization indicator OFF
_ Stability /| ON at stabilization indicator ON  OFF at stabilization indicator OFF
Displayed only| [ GF - P 0 | OFFatf, -£ display
Whe”gg% OVER _f ON atf, -£ display
ogtputg I d ) [GE-P i | Data refresh completed when ON—OFF
ISnstalied. ) | sTROBE i | Data refresh completed when OFF—ON
SERF [l | OFF when weighing ON when not weighing *4
Status | ON when weighing OFF when not weighing *4
tin ok

Unit

Refer to “5. WEIGHING UNITS”.

)
1o
ID number setting

Refer to “11. ID NUMBER AND GLP REPORT".

Erfac
Extended functions

Available only for the AD-4212A series balance when “To use
the extended functions” is selected for the function switch and is
used for special applications.

For details, refer to “20. EXTENDED FUNCTIONS”.

= Factory setting

*4  “Not weighing” is a condition that a weight value is not displayed such as re-zero operation or

display-off state.

Caution

The balance may not transmit the data completely at the specified refresh rate, depending on
the baud rate or data added to the weighing data such as time, date or ID number.
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10-4 Description of the Class “Environment, Display”

Condition ({ond)

Lond U This parameter is for sensitive response to the fluctuation of a weight value.
Used when fast weighing speed is required.
ﬁ After setting, the balance displays [FAST.

This parameter is for stable weighing with slow response. Used to prevent a
weight value drift due to vibration or drafts.

After setting, the balance displays [SLOW.

Note

For the AD-4212A series balance, with “Hold function (HolL d)” set to “ON
(1)”, this item is used to set the averaging time.

Stability band width ( 5t-b )

This item controls the width to regard a weight value as a stable value. When the fluctuation per
second is less than the parameter, the balance displays the stabilization indicator and outputs or
stores the data. The parameter influences the “Auto print mode”

St-6 0 This parameter is for sensitive response of the stabilization indicator. Used
for exact weighing.

St-6 ¢ This parameter ignores slight fluctuations of a weight value. Used to prevent
a weight value from drifting due to vibration or drafts.

Note

For the AD-4212A series balance, with “Hold function (Hold)” set to
“ON (/)”, this item is used to set the stabilization range..

Hold function ( Hal d ) (Animal weighing mode, AD-4212A only)

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

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

This function is available only when the hold function parameter is set to “/” (the animal mode
indicator illuminates) and any weighing unit other than the counting mode is selected.

The averaging time and stabilization range are set in “Condition ({ ond)” and “Stability band width (5t -5£)”.

Weighing range Averaging time Stabilization range
Lond [ | 2 seconds Faster St-6 0 Small
0.2 g or over Lond | | 4 seconds | SE-b |
Lond ¢ | 8 seconds More accurate | 5£-b ¢ Big
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Zero tracking (trc )

This function tracks zero point drift caused by changes in the environment and stabilizes the zero
point. Three levels of zero tracking are available. When the weight value is only a few digits, turn the
function off for accurate weighing.

Note

Digit, when used for the AD-4212A/B series balance, indicates the minimum displayable weighing value.

m

trc 0 The tracking function is not used. Used for weighing a very light sample.
Erc i The tracking function is used. Normal zero tracking.

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

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

Display refresh rate ( 5Pd )

Frequency to refresh the display. This parameter influences “BCD output”’, "Comparator contact
output" and “Stream mode”.

Note

The balance may not transmit the data completely at the specified refresh rate, depending on
the baud rate or data added to the weighing data such as time, date or ID number.

Decimal point ( Pat )
The decimal point format can be selected.

Auto display-ON (P-on )

When the AC adapter is plugged in, the display is automatically turned on without the key
operation, to display the weighing mode. Used when the balance is built into an automated system.
A warm up for the appropriate duration is necessary for accurate weighing.

Auto display-OFF ( PoFF ) (AD-4212A only)

When the AC adapter is connected and no operation is performed (inactivity state) for 10 minutes, the
display is automatically turned off and the standby indicator is illuminated.

Capacity indicator (L5 1)

In the weighing mode, the indicator displays the weighing data relative to the weighing capacity in
percentage. (Zero = %, maximum capacity = 1i0%)

When the “Data memory ( dfitf )" parameter is set to parameters other than “” (not used), the indicator

displays the information stored in memory, such as the amount of memory data or data number.

Minimum weighing value display at start ( ~ni )
When weighing is started, the digit of the minimum weighing value can be turned off without any key
operation. (rnli 1)

Weighing can be started with the minimum weighing value of the previous measurement displayed.

(rm_'-: LJ)
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Tare at start (P-£r )

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

When "F-tr- " is selected, tare is not performed at weighing start. So, the remaining amount of the
material can be monitored when the power is turned on.

10-5 Description of the Iltem “Data output mode”

The parameter setting of the “Data output mode ( Prt )" applies to the performance when the “Data
memory ( dAtA )" parameter is set to “Z” (to store the weighing data) and when the data is transmitted
using the RS-232C interface.

Notes

o Data output to the RS-232C is not available when the BCD output (OP-01) is installed.
O BCD output is refreshed at the display refresh rate.

Key mode

When the PRINT] key is pressed or the external PRINT contact input is used, with the stabilization
indictor on, the balance outputs or stores the weighing data and the display blinks one time.

Required setting dout Prt O Key mode

Auto print modes A and B

When the displayed value is stable and the conditions of “Auto print polarity”, “Auto print difference”
and reference value are met, the balance outputs or stores the weighing data.

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

Mode A: Required setting dout Prb Auto print mode A (reference = zero)
dout AP-F Auto print polarity
dout AP-4 Auto print difference
Example “With “fr-d I” (to adjust zero after data is output), for weighing the
added sample each time a sample is added.”
Mode B: Required setting dout Prt 2 Auto print mode B (reference =
last stable value)
dout RP-F Auto print polarity
dout AP-b Auto print difference
Example “For weighing while a sample is added.”

Stream mode

The balance outputs the weighing data continuously regardless of the display condition. The display
does not blink in this mode. This mode is not available and the interval memory mode is used when
the “Data memory ( dAEH )" parameter is set to “C” (to store the weighing data).

Required setting dout Prt 3 Stream mode
dout dAtH O Data memory function is not used.
BASFAC 5Pd Display refresh rate
5F b5 Baud rate

Example “For monitoring data on a computer”

Caution

The balance may not transmit the data completely at the specified refresh rate, depending on
the baud rate or data added to the weighing data such as time, date or ID number.
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Key mode B
When the key is pressed or the external PRINT contact input is used, the balance outputs or
stores the weighing data immediately regardless of the display condition. At this time, the display
does not blink.

Key mode C

When the key is pressed or the external PRINT contact input is used, with the stabilization
indictor on, the balance outputs or stores the weighing data immediately. If the stabilization indicator
is not on, the balance waits for the indicator to turn on, and then outputs the weighing data. At this
time, the display blinks one time.

Interval memory mode
The weighing data is periodically stored in memory.

Required setting dout Prt 3 Interval memory mode
dout dAtA ¢ Data memory function is used.
Stores weighing data.
dout ink Interval time
Optional setting dout 5-td ! 2 or 3 Adds the time and date.
Example “For periodical weighing without a computer command and to output

all of the data, to a computer, at one time”

10-6 Description of the Item “Data format”

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

® This format consists of fifteen or sixteen characters excluding the terminator.
When numerical characters excluding a decimal point are exceeded eight characters for
AD-4212B-102, the format becomes sixteen characters.

® A header of two characters indicates the balance condition.

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

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

® \When comparison results are to be added (CLF Fnc [F-r ), the results appear between the
header and the data.

sitl. [+fojofol. [1]2][7]8] ] [g CRlLF
Header Data Unit Terminator

S | T | Stable header Stable header of counting mode
U | S| Unstable header
O | L | Overload header

s|T], [+[1]ofof. Jo1]2]7/8].]_|g/°RLF

Header Data (eight characters) Unit Terminator
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DP (Dump print) format 5.F EYPE !
This format is used when the peripheral equipment can not receive the A&D format.
If an AD-8121B is used, set the printer to MODE 3.

® This format consists of sixteen characters excluding the terminator.
® A header of two characters indicates the balance condition. No overload header is used.
® The polarity sign is placed before the data, with spaces in place of leading zeros, if the data is
not zero or overloaded.
® The unit, consisting of three characters, follows the data.
Wit oo+ ol [1]2]7]8] ] |g[CRLF

'Header Data Unit Terminator
W/ T| Stable header Stable header of counting mode
U | S| Unstable header

KF format S5.F EYPE ¢
This is the Karl-Fischer moisture meter format and is used when the peripheral equipment can only
communicate using this format.

® This format consists of fourteen characters excluding the terminator.

® This format has no header characters.

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

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

#lofolfof [1]2]7[8] [g| [ [CRILF

Data Unit Terminator

[
@

.|| Stable value
| ] Unstable value

[
[

MT format S5.F tYPE 3
® A header of two characters indicates the balance condition.
® The polarity sign is used only for negative data.
® The weighing data uses spaces in place of the leading zeros.
® The character length of this format changes dependent upon the unit
slofofodo ool [112]7]8] /g CRILF)
Header Data Unit Terminator

S | _.| Stable header
S | D| Unstable header
S | | | Overload header

NU (numerical) format S5F EYPE Y
This format outputs only numerical data.

® This format consists of nine characters for the AD-4212A series balance or ten characters for
the AD-4212B series balance, excluding the terminator.
® The polarity sign is placed before the data with the leading zeros. If the data is zero, the plus
sign is used.
'+]o]olo].[1]2]7]8|CRLF]  (AD-4212A series balance)
Data Terminator
'+]/o]ofo]o].[1]2]|7]|8|CRLg| (AD-4212B series balance)

Data Terminator
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CSV format SF EYPE §

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

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

When a comma (, ) is selected for decimal point, separators are set to semicolon ( ;).

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

LAB-0123, No,012, 2004/07/01, 12:34:56, ST,+000.1278,__g<CR><LF>

Dnumber  Datanumber  Date Time Weighing data
s[T[, [+[ofolo].[1]2]7]8], [ ] ] g[cHLF]

olL], [+]of9fofof9e[ o[ olE+[1]9], || |glCRL

10-7 Description of the Data Format Added to the Weighing Data

ID number dout 5-d |
The number to identify a specific balance.

® This format consists of eight characters excluding the terminator.
L|a[B[-lo[1][2]3[CRLF

Data number dout d-no |/

This format outputs the data number just before the data is transmitted using the RS-232C interface.
® This format consists of six characters excluding the terminator.
® When CSV format (5 /F £4FE 5)is selected, the period ( . ) is replaced with a comma ( , ).
Nlol.[o]o]1][CrILF

Data number Terminator

Date dout 5-td 2 or 3

® The date output order can be changed in " Time/Date output (5-£d)" and "Clock (CL Add)".
® The year is output in a four-digit format.

'2]ofol4//l0l7]/ 0]1][CRL]

Time dout 5-td ! or 3

® This format outputs time in 24-hour format.
112]:]3]4]: 5]6[CRrlF
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10-8 Data Format Examples

Stable A&D IS |T|,|+/0|0|0]|.|112]|7|8| .|
DP |w|T| |||+ lo]. [1]2]7]8]_
° H;E]BQ“KAEF+QQQ0.1278QQQQ
NU [+]0]0]0]0].|1]2]7|8CRLF
Unstable A&D[U[s], [-]o[1]8].[3]6]9]0]_]_
DP sl -T1]8]. 13]6]9]0]
- 183690 o «F Sg18 316/90 ]|
NU 0/0/1]8 3/6/9]0|CRLF
Overload
Positi A&D[o[L],[+]9]9]9[9]9]9]a]E]+
MT S|l |+ CRLF
NU [+]/9/9]9]9][9]9]9][9]9]CRLF]
Overload
DP [ Y N U FRRE USRS B B N S U VY PR N
MT [S|1]|-|CRLF
NU |-]19]/9/9]9]9][9]9]9]9][CrILF]
— Space, ASCIl 20h
R Carriage Retum, ASCIl 0Dh
¥ Line Feed ASCIl  0Ah
Units
A&D D.P.
9 J lofe] o [o]o]g]
mg mg l[mlg]  [o[m[g]
Counting mode PC l_]P[C] l_[P[C]
Precent mode Fct (] [%] (] ]%]
Ounce (Avoir) o’z (_]o]z] [_[o]z]
Troy Ounce 07t lo\zltl lo\z\tl
Metric Carat Ct [[c]t] l[c[t]
Momme mm m[ofm]  [m[o[m]
Pennyweight dwt [dw[t] [d]w[t]
Grain GN lu‘GIN‘ lu‘G‘N‘
HK general, T
Tael (Singgapore) ;_L Lt ot
Tael (HK, jewelry) L [ t]1] ([ t]1]
Tael (Taiwan) T ([ t]1] ([ t]r]
Tael (China) TL ([ t]1] I t]1]
Tola (India) t [ S W N
Messghal M5 [mle[s] [m[e]s]
[ Yy PO Y Y

Multi (AD-4212A only) (Blank)

. Space, ASCII 20h
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10-9 Clock and Calendar Function

The balance is equipped with a clock and calendar function. When the “GLP output ( inFa)” parameter
is set to “!” or “Z” and the “Time/Date output (5-£d)” parameter is set to “ 1", “Z” or “3”, the time and

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

Operation

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

function table is displayed, then release the key.

2 Press the SAMPLE] key several times to display .

3 Press the PRINT]| key. The balance enters the mode to

confirm or set the time and date.

Confirming the time

4 The current time is displayed with all the digits blinking.
® \When the time is correct and the date does not need
to be confirmed, press the key and proceed to
step 8.
® When the time is correct and the date is to be

confirmed, press the SAMPLE| key and proceed to
step 6.

® When the time is not correct and is to be changed,
press the RE-ZERO| key and proceed to step 5.
Setting the time (with part of the digits blinking)
5 Set the time in 24-hour format using the following keys.

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

RE-ZERO)| key To increase the value by one.

MODE]| key To decrease the value by one.
PRINT] key To store the new setting, display
End | and go to step 6.
key To cancel the new setting and go
to step 6.
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Confirming the date

6 The current date is displayed with all the digits blinking.
® To change the display order of year (4), month {~) i ——
and day (d), press the key. The date is ﬂﬂd__,f"'
output in the order as specified. ’
® \When the date is correct and the operation is to be
finished, press the key and proceed to step 8.
® \When the time is to be confirmed again, press the

SAMPLE| key and go back to step 4.

® \When the date is not correct and is to be changed,

press the RE-ZEROQO| key and proceed to step 7. :
L5

Note Date setting
The year is expressed using a two-digit format. For mode
example, the year 2001 is expressed as “01”.

Setting the date (with part of the digits blinking)
7 Set the date using the following keys.

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

RE-ZEROQ) key To increase the value by one.

I
/ hod
7 SAMPLE

MODE| key To decrease the value by one.

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

key To cancel the new setting and go
to step 8.

Quitting the operation

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

Notes

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

0 When the clock backup battery has been depleted, the balance displays | rtc PF |. Under
this condition, press any key and set the time and date. The dead battery only affects the

clock and calendar function. Even so, the function works normally as long as the AC
adapter is connected to the balance.
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10-10 Comparator Function

The balance outputs the results of the comparison in three or five levels.

AD-4212A series balance: 3-level output (standard) or 5-level output when OP-04 is installed.

AD-4212B series balance: 3-level or 5-level output, switched by “Comparator output setting
(CP-£)” of the function table.

The comparison results are indicated by @ on the display and are contact-output from the 1/O unit.
The following five comparison conditions are available by “Comparator mode (LF)” of the function

table [P Fnc]

o No comparison
° Comparison when the weight value is stable or overloaded, excluding “near zero”
o Comparison when the weight value is stable or overloaded, including “near zero”
o Continuous comparison, excluding “near zero”
° Continuous comparison, including “near zero”

Note

“Near zero” indicates the amount of ten digits (digit = the minimum displayable weighing value).

The comparison is performed using the upper limit value and lower limit value.
The function table has one more item: “Buzzer (5£F)” to select whether or not to sound the
buzzer depending on the results.

Three-level comparison results
Weighing data

. H 1 (upper limit value<weight value)
Upper limit value

OK (lower limit value<weigh t value<upper limit value)

Lower limit value
LO ( weight value<lower limit value)

Three-level comparison

. . Contact output
Comparison results Display a1 OK 0 Buzzer
HI illuminated short open | open | hLLFP™
OK illuminated open short | open | LEP-
LO illuminated open | open | short | HEF.
Five-level comparison results
Weighing data
4 H H (secondary upper limit value<weight value )
Secondary upper limit value
HI ( upper limit value<weight value =secondary upper limit value)
Upper limit value
OK ( lower limit value =weight value=upper limit value )

Lower limit value
LO (secondary lower limit value =weight value<lower limit value
Secondary lower limit value

)
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Five-level comparison

Comparison Display Contact output Buzzer
results HH HI OK LO LL
HH blinking short | open | open | open | open | hLEP-
HI illuminated open | short | open | open | open | LEF™
OK lOK] illuminated open | open | short | open | open | hLEP-
LO illuminated open | open | open | short | open | hHEF.
LL blinking open | open | open open short | LEF-

* Set the upper limit value equal to or higher than the lower limit value.
Set the secondary upper limit value equal to or higher than the upper limit value.
Set the secondary lower limit value equal to or lower than the lower limit value.

Setting the upper/lower limit values
When five-level comparison is to be performed, using the AD-4212B series balance, set the
“Comparator output setting (LF-t )’ parameter to “ /.

1 Press and hold the SAMPLE key until of the function table is displayed, then release the key.
2 Press the SAMPLE] key several times to display the value name to be set.

[P HH secondary upper limit value

]

al |-
=
- =

upper limit value

=
o

Lo| lower limit value

I_
o
-
-

secondary lower limit value
3 Press the PRINT| key. The value currently set is displayed with all of the digits blinking.
4 When the current setting is not to be changed, press the |PRINT] or key to proceed to step 5.

When the current setting is to be changed, press the RE-ZEROQ| key. Change the setting using
the following keys.

SAMPLE| key To select the digit to change the value.
RE-ZERQ) key To change the value of the digit selected.
MODE] key To switch the polarity.

PRINT] key To store the new setting and go to step 5.
key To cancel the new setting and go to step 5.

5 Repeat steps 2-4 to set values as necessary.

Note

The upper/lower limit values can be set by external commands using the RS-232C serial interface.

Command example HH:+100.00000 —~ g (to set secondary upper limit value)
HI :#+080.00000 —~ ..g (to set upper limit value)
LO:+060.00000 . ..g (to set lower limit value)
LL :#040.00000—...g (to set secondary lower limit value)

— indicates a space (20h)
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Confirming the upper/lower limit values

To confirm the upper/lower limit values during weighing operation, press the key. The
upper/lower limit values will be displayed. Even under this condition, weighing operation goes on and
data output, contact output of the comparison results and can be performed.

When three-level comparison is selected

2l

- = | Weighing mode
‘ 16oooaa 3‘ Comparison OK

Ca

(= a
co
co

=1
c
]
co

Lo

Upper limit value
illuminated

After a while

Lower limit value
illuminated

" 5000

After a while

<§E§¢J§§ Q%ED¢{

\—

When five-level comparison is selected

~~

I

- nnnn = | Weighing mode
uuuu s‘ Comparison OK

Il

-
co
co

co

@

(—— | U

After a while

o w | Secondary upper limit value
UUUU\U 3] H blinking

ﬁCII

@v@

PR ~w | Upper limit value
: ‘ 6006000 S‘illuminated

After a while

-

®

Lower limit value
(———|" 6 BUGQN LOlilluminated

After a while

':3

@@

Secondary lower limit value
LOlblinking

| ydooaoo o

After a while

@@*

N
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Note
The upper/lower limit values can be confirmed by external commands using the RS-232C serial

interface.

e.g., Command ?HH (to confirm secondary upper limit value)
Response HH,+100.00000 —.g (secondary upper limit value=100.00000 g)
Command ?HI (to confirm upper limit value)

Response HI +080.00000——g (upper limit value=80.00000 g)
Command ?LO (to confirm lower limit value)

Response LO, +060.00000 = ng  (lower limit value=60.00000 g)

Command ?LL (to confirm secondary lower limit value)
Response LL, +040.00000——g (secondary lower limit value=40.00000 g)

i indicates a space (20h)

Adding the comparison results (AD-4212A only)
To add the comparison results to the output data, set “Comparison results ({F-r)” parameter of the
function table to “ /.

ST,HH,110.0000 . . g HH (Only when OP-04 is installed.)

ST, HI, +090.0000_,,., g HI

ST,OK,+070.0000.s g OK

ST, LO,+050.0000,,,., ¢ LO

ST, LL,+030.0000,,,. ¢ LL (Only when OP-04 is installed.)

ST,- -,+000.0000 -~ g No comparison when unstable or near zero

—indicates a space (20h)
Notes

Select A&D standard format. Set “Data format (t 4PE)” parameter of the function table to “J”.

The comparison results can not be added to the weighing data stored in memory.
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11. ID NUMBER AND GLP REPORT

® The ID number is used to identify the balance when Good Laboratory Practice (GLP) is used.
® The ID number is maintained in non-volatile memory even if the AC adapter is removed.

® The GLP output format is selected at “GLP output (:nfa)” of the function table and can be
output to a personal computer or printer using the RS-232C serial interface.

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

® The balance can output the following reports for GLP.
“Calibration report” of the calibration
“Calibration test report” of the calibration test
“Title block” and “End block” for the weighing data

® Calibration and calibration test data can be stored in memory to output several reports at the
same time. Refer to “14. DATA MEMORY” for details.

® For details on confirming and setting the time and date, refer to “10-9 Clock and Calendar
Function”.

11-1 Setting the ID Number

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

2 Press the SAMPLE| key several times to display .

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

SAMPLE| key To select the digit to change the value.

RE-ZEROQ) key To set the character of the digit selected. Refer to the display character
set shown below.

PRINT] key To store the new ID number and display [pASFnc).

key To cancel the new ID number and display [pA5F nc/.
4 With displayed, press the key to return to the weighing mode.

Display character set

0(1/2/3/4/5/6|7/8/9|-

Iy A A AR AN
Lot

C|7
I

o
[

[

oo
St
®
T
[
Py
~ |
<
prd
O
-a|o
[®)
py)
_|
C
<
s
X
<
N

|
LU
~—
[l
Jd

\
1
=
-
2
[
-~
[
('l
==
[
-~

| >
w
2O
)
me | m

]
=
2
-
=
[}
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11-2 GLP Report

Set the following parameters to output the report.

® To print the report, set the “GLP output ( nfo )” parameter to “!” and use MODE 3 of the
AD-8121B. For details on using the printer, refer to “17-1 Connection to the AD-8121B Printer”.

® To output the report to a personal computer using the RS-232C interface, set the “GLP output
( 1nFo )’ parameter to “C”.

[
LL

® |f the time and date are not correct, set the correct time and date in “Clock ( Add )" of the

function table.

Note
For operational details about calibration and calibration test, refer to “8. CALIBRATION”.

Calibration report
When the setting is “info ™ When the setting is “ inFo 2”:

AD-8121 format General data format

I =—Manufacturer— | oo A_& _D<TERM>
<~ Model——| _____ AD4212B-102<TERM>
<~—Serial number— | S/N___.__ 01234567<TERM>
<D number—> | Do ABCDEF G<TERM>

Date DATE<LTERM>
Time——— | o0 2000/12/31<TERM>

¢+ < Calibration type TIME<TERM>
Calibration | o _ 12:34:56<TERM>

_. Space, ASCII 20h
<TERM> Terminator,Cr,

‘*Signaturest

weight

Lp or CR

CAL IBRATED (EXT. ) <TERM>
CAL. WEIGHT

—t50. 00000 g <TERM>
S1GNATURE<TERM>
<TERM>

<TERM>

<TERM>

<TERM>

<TERM>

CrR Carriage return, ASCII ODh
LF Line feed, ASCII 0Ah
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(Calibration test does not perform calibration.)

When the setting is “ inFao 1™

AD-8121 format

Calibration test report using an external weight

When the setting is “ inFo 2™

General data format

. Space, ASCII 20h
<TERM> Terminator,CR, L or CR

~—Manufacturer—
Model
<—Serial number—
<~ ID number—
Date —

= [ Zero point value

- < Target weight\\* ACTUAL<TERM>

= [ Target weigh

Time
<—Calibration test N
type

value

< Signature \

QQQQQQQQQQQ A_&_D<TERM>
QQQQQ AD4212B-102<TERM>
S/N_o 0123456 7<TERM>
Do ABCDEF G<TERM>
DATE<TERM>
gggggg 2000/12/31<TERM>
T IME<TERM>
12:34:56<TERM>

CAL. TEST (EXT. ) <TERM>

QQQQQQ 0.00000_._g<TERM>
—¥50.00020__g<TERM>
TARGET<TERM>
———_+50.00000__g<TERM>
S1GNATURE<TERM>

<TERM>

<TERM>
———————————————— <TERM>
<TERM>

<TERM>

CrR Carriage return, ASCIl 0Dh
LF Line feed, ASCII 0Ah
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Title block and end block

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

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

o If the data memory function is used, the “Title block” and “End block” can not be output.

Operation

1 With the weighing data displayed, press and hold the |PRINT]| key until is displayed,
then release the key. The “Title block” is output.

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

3 Press and hold the [PRINT] key until is displayed, then release the key. The “End
block” is output.

When the setting is “ inFa ™ When the setting is “ inFo 2"
AD-8121 format itle block\ General data format
T<=—Manufacturer—> || oo A_& _D<TERM>
Model—— || - AD4212B-102<TERM>
~—Serial number— || S/N__._._ 01234567<TERM>
<~ IDnumber || ID_______ ABCDEF G<TERM>
Date DATE<TERM>
Time N | e 2000/12/31<TERM>
T I ME<TERM>

QQQQQQQQ 09:30:00<TERM>

WT-—+12.34564__g<TERM>
WT__+12.34615__g<TERM>
WT__+12.34625__ g<TERM>

s

—Weighing data\ WT..+12.34630

—soU_._ g<TERM>
WT__+12.34701__g<TERM>
WT__+12.34648__g<TERM>

Time .|| END<TERM>

. T I ME<TERM>
Signature—_ || """ 70 1040 15<TERM>
ST GNATURE <TERM>
........................................ S1GNA
. CTERMS
\ ———————————————— <TERM>
End block\ <TERM>
— | <TERMS

_. Space, ASCII 20h

<TERM> Terminator,Cr, L or CR
CR Carriage return, ASCII ODh
LF Line feed, ASCII 0Ah
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12. COUNTING MODE (PC)

This is the mode to determine the number of objects in a sample based on the standard sample unit
mass. Unit mass means the mass of one sample. The smaller the variables in each sample unit mass
are, the more accurate the counting will be. The AD-4212A/B series balance is equipped with the
Automatic Counting Accuracy Improvement (ACAI) function to improve the counting accuracy.

Notes

0 Use samples with a unit mass of 1 mg or more (AD-4212A-100, AD-4212B series) or 10 mg or
more (AD-4212A-200/600/1000) for counting.

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

o0 To improve the counting performance, use the ACAI function frequently or divide the samples
into several groups and count each group.

Selecting the counting mode
1 Set “Unit selection ( Un it )’ parameter of the function table to PL (counting mode). For

details, refer to “5-2 Changing the Unit”.

Storing a sample unit mass

2

Note

A greater number of samples will yield more accurate counting resuilt.

4

Press the SAMPLE| key to enter the sample unit mass
storing mode.
To return to the counting mode without storing the sample

unit mass, press the key.

To select the number of samples, press the SAMPLE key
several times. It may be set to 10, 25, 50 or 100.

Place a container on the weighing pan, if necessary. Press

the RE-ZERO) key to cancel the weight (tare). The number
specified in step 3 appears.
e.g.. |5 UPL |isdisplayed if 25 is selected in step 3.

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

Wait for the stabilization indicator to be displayed. Press
the PRINT]| key to calculate and store the unit mass. The

balance displays (counting mode) and is set to
count samples with this unit mass. (The sample unit mass

stored, even if the AC adapter is removed, is maintained in
non-volatile memory.)

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

O If the balance judges that the mass of the samples is too
light and is not adequate to be used as the unit mass, it
displays . In that case, store the mass by some quantity.
For example, when the model with the minimum weighing
value of 0.01 g is used and 10 pieces of samples weigh 0.05
g. Store 100 pieces of samples as 10 and multiply the
weighing result by 10.

o If the balance judges that the mass of the samples is too
light to aquire accurate weighing, it displays an error
requiring the addition of more samples to the specified

number. In the example above, appears, requiring

25 more samples. Add 25 samples and press the PRINT]| key.

When the unit mass is stored correctly, the balance
proceeds to the counting mode.

Counting operation

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

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

Counting mode using the ACAI function

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

Place sample
to be counted

© 55w

The counﬁng result

Processing indicator

<

m
2
R
3

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

number of samples as displayed.

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

10 Counting accuracy is improved when the processing indicator turns off.

Each time the above operation is performed, a more accurate unit mass will be obtained.
There is no definite upper limit of ACAI range for the number of samples exceeding 100. Try to

add the same number of samples as displayed.

11 Remove all the samples used in ACAI and proceed with the counting operation using the

improved unit mass.
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13. PERCENT MODE (Pct)

This is the mode to display the weight value in percentage compared to a 100% reference mass and

is used for target weighing or checking the sample variable.

Selecting the percent mode

1 Set “Unit selection ( LIn £ )’ parameter of the function table to Pct (percent mode). For
details, refer to “5-2 Changing the Unit”.

o

Storing the 100% reference mass

2 Press the SAMPLE]| key to enter the 100% reference mass
storing mode. SAMPLE

qE
co
oy

—y
=
=3
(=%

To return to the percent mode without storing the 100% o inn .
reference mass, press the key. Wy 7 ey
- Weighing

3 Place a container on the weighing pan, if necessary. Press <"\ pan

the |RE-ZEROQ) key to cancel the weight (tare). The balance - / .

displays [160 0 Pct]. v Container
4 Place the sample to be set as the 100% reference mass

on the pan or in the container. igs
5 Wait for the stabilization indicator to be displayed. Press M TH

the key to store the reference mass. The balance
displays [ /008080 Pct | (The reference mass stored, even if
the AC adapter is removed, is maintained in non-volatile
memory.)

Sample
(100%)

Notes

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

<L Place sample

0 The decimal point position depends on the 100% reference mass. @ to be weighed
100% reference mass &W
100% reference mass | Minimum weighing value iy
0.0100 g to 0.0999 g 1% ° 423!
0.1000 g to 0.9999 g 0.1%
1.0000 g or greater 0.01% Weighing result

compared to 100%

6 Remove the sample. reference mass

Reading the percentage

7 Place a sample to be compared to the reference mass on the pan. The displayed percentage is
based on the 100% reference mass.
While the stabilization indicator is on, pressing the key will output the weight value,
using the RS-232C serial interface.
Note
Peripheral equipment, that is sold separately, such as a printer or a personal computer
is required.
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14. DATA MEMORY

Data memory is a function to store weighing data or calibration data to display or output later. The
data memory function can also store multiple upper/lower limit values or unit mass values, for later
selection as necessary.

One of the following data sets can be stored:
® Weighing data (Up to 200 sets. 100 sets when the time and date are added.)
® Calibration and calibration test data (latest 50 sets)
® Unit mass in the counting mode (Up to 20 sets)
® Upper/lower limit values (Up to 20 sets)

Note
Data memory function is not available when the BCD output (OP-01) is installed.

14-1 Notes on Using Data Memory

/[

To use the memory function, set the “Data memory ( dAtA )" parameter of the function table. In
addition, for weighing data, set the “Time/Date output (5-td)” parameter. For details on setting the
data memory, refer to “10. FUNCTION TABLE".

For weighing data, the data contents to be stored and the storage capacity depend on the “Time/Date
output (5-£d)” parameter setting.

Releasing “[Lr”

If a different type of data exists in memory when the data is stored, “CL~” appears blinking in the
upper left of the display. For example, you want to store weighing data but calibration data or unit
mass data remains in memory.

Under such a condition, before storing data, delete the data in memory as follows:

1 Press and hold the [PRINT] key until with “na” blinking is displayed, then release the key.
2 Press the RE-ZERQ) key to display with “Go” blinking.

The type of data stored in memory appears on the upper left of the display as shown below:

Unit mass in the counting mode AL
Weighing data without time and date -d-
Weighing data with time and date d-t
Calibration or calibration test data H 5
Upper/lower limit values LF

3 Press the PRINT] key to delete all the data in memory.

4 The balance displays m and returns to the weighing mode.
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14-2 Memory for Weighing Data

® The data memory function can store 200 sets of weighing data (100 set if time and date are
added). Even if the AC adapter is removed, the data is maintained in non-volatile memory.

® |t is not necessary that the printer or computer be continually connected to the balance,
because the balance stores the weighing data in memory.

® The data in memory is available to be displayed on the balance for confirmation, or to output
several sets of data at one time to a printer or personal computer. In the function table, what
data is to be added to the output data (ID number, data number, time and date) can be
selected.

Storing the weighing data

Note

If “CL~” appears blinking in the upper left of the display, delete the data in memory.
1 Set the “Data memory ( dAtH )’ parameter to “C”.
2 Set the “Time/Date output (5-£d)” parameter as necessary.

3 The storing operation depends on the “Data output mode ( Frt )” parameter setting. Four types
of operating modes are available to store data.

Key mode Each time the |PRINT] key is pressed while the displayed value is
stable, the balance stores the weighing data.

Auto print modes A and B When the displayed value is stable and the conditions of “Auto

print polarity”, “Auto print difference” and reference value are met,
the balance stores the weighing data.

Interval memory mode Weighing data is stored at an interval specified in “Interval time
(nt)". Press the |PRINT] key to start and stop this mode.

(Display example: AD-4212A series balance)

The data amount j;.ggg
mmemey’ L wegnngems . ervalmemory
Memory full being displayed o
v Interval memory

=/ gctive indicator

1 Memory data
Data number of the — . ry
being displayed J

data currently displayed

Caution

® \When weighing data is being stored in memory, the data output to a personal computer using
the RS-232C interface is not available.

® “FiL” indicates that memory is full or the memory capacity has been reached. More data can
not be stored unless the memory data is deleted.
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® The following commands can not be used during data storage.

Q Query command for weighing data.

S Query command for stable weighing data.

Sl Query command for weighing data.

SIR Query command for continuous weighing data.

Setting the function table
Parameter settings for each output mode are as follows:

Iltem Data output | Auto print | Data memory | Interval
mode polarity, function time
Mode difference
Key mode Prt 0, 4, 5| Notused dAtA ¢
Auto print mode A Prt | RP-A §-C dAEAR C Not used
Auto print mode B Prt ¢ AP-bL 0-¢ dAtAR 2
Interval memory mode Prt 3 Not used dAtA 2 int -8

Set each item, depending on the situation, as follows:

Data number No d-no [ No 5-td 0
Yes d-no | , Time only S5-td !
ID number No 5-d 0 Time and date Date only S5-td ¢
Yes S5-.d | Both 5-td 4

With 5-td {,5-td dor5-£d 7 selected, the amount of data to be stored is 100 sets.

Recalling the memory data
Confirm that the “Data memory ( dftA )" parameter is set to “C”.

1 Press and hold the |PRINT]| key until is displayed, then release the key.

2 Press the PRINT] key to enter the memory recall mode. Recall the data in memory using the
following keys

RE-ZEROQ| key To proceed to the next data set.

MODE]| key To go back to the previous data set.
PRINT]| key To transmit the current data using the RS-232C interface.

With held down, press the key

To delete the data currently displayed.
Note: Deleting the data will not increase the amount of data that can be stored.
key To exit the memory recall mode.
3 Press the key to return to the weighing mode.
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Transmitting all memory data at one time

Confirm that the “Serial interface ( 5/F )’ parameters are set properly. For details, refer to “10.
FUNCTION TABLE” and “17. CONNECTION TO PERIPHERAL EQUIPMENT".

1

N O o W N

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

Press the key to display with “na” blinking.

Press the key to display with “Go” blinking.

Press the |PRINT] key to transmit all data using the RS-232C interface.

The balance displays when all data is transmitted. Press the key to return to the
weighing mode.

Deleting all memory data at one time

1

2
3
4
5
6
7

Press and hold the key until is displayed, then release the key.
Press the key several times to display | [1EAr |.

Press the key to display with “no” blinking.

Press the key to display with “Ga” blinking.

Press the key to delete all data

The balance displays , then when all data is deleted.

Press the key to return to the weighing mode.
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14-3 Memory for Calibration and Calibration Test Data

® Calibration data (when and how it is performed) and calibration test data can be stored in
memory.

® All the data in memory is available to be output at one time to a printer or personal computer.

® Up to 50 data sets of the latest calibration or calibration test can be stored. When the memory

Hr»

capacity has been reached, “FL/L” illuminates.

Storing the calibration and calibration test data
Note
If “CLr” appears blinking in the upper left of the display, delete the data in memory.

Store the calibration and calibration test data as follows:
1 Set the “Data memory ( dAtH )’ parameter to “3”.

“ |

2 Set the “GLP output ( inFa)” parameter to “ I” or “Z”.

3 With the settings above, each time calibration or calibration test is performed, the data is stored
automatically.

Transmitting the memory data

Confirm that the “Serial interface ( 5. )’ parameters are set properly. For details, refer to
“10. FUNCTION TABLE” and “17. CONNECTION TO PERIPHERAL EQUIPMENT” and also confirm
that the “Data memory ( dAtA )” parameter is set to “7”.

1 Press and hold the |PRINT] key until is displayed, then release the key.
Press the PRINT] key to display with “na” blinking.
Press the RE-ZERQ| key to display with “Ga” blinking.

2
3
4 Press the |PRINT] key to transmit all memory data using the RS-232C interface.
5

The balance displays when all memory data is transmitted. Press the key to
return to the weighing mode.

Deleting the memory data
1 Press and hold the |PRINT]| key until is displayed, then release the key.

2 Press the key to display [ [LEA- |.

3 Press the key to display with “aa” blinking.

4 Press the key to display with “Go” blinking.
5 Press the key to delete all data

6

The balance displays when all the data has been deleted. Press the key to return
to the weighing mode.
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14-4 Memory for Unit Mass in the Counting Mode

® The data memory function can store 20 sets of unit mass for the counting mode. Even if the AC
«wdr om

adapter is removed, the data is maintained in non-volatile memory. Among the 20 sets, “Fi I” is
the memory function for the standard counting mode.
® The unit mass in memory can be recalled and used for weighing.

® The unit mass in memory can be recalled and changed.

Recalling the unit mass

“ |9

1 Set the “Data memory ( dftA )" parameter to “ I”.

2 Set “Unit selection ( Lin 1t )" parameter of the function table to 7L (counting mode). For details,
refer to “5-2 Changing the Unit”.

Note
If “CL-” appears blinking in the upper left of the display, delete the data in memory.

3 Press and hold the PRINT]| key until the balance enters the sample unit mass selection mode
as shown below.

PL RN Unit mass number
C F ] P n .
JCL uc (The second data in memory)

Z N

4 Select the unit mass to be used using the following keys.

RE-ZEROQ) key To increase the unit mass number by one.

MODE]| key To decrease the unit mass number by one.
PRINT] key To select the unit mass number to be used.
key To cancel the operation and go to step 5.

5 To re-store the unit mass or perform Automatic Counting Accuracy Improvement (ACAI) on the
re-stored unit mass, follow the procedure described in “12. COUNTING MODE (PC)".

Notes
o ACAI can not be performed directly on the recalled unit mass.

O Using “UN:mm” command, the unit mass can be recalled (mm represents 01-20, which
corresponds to P01-P20).
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14-5 Memory for Upper/lower limit values

® Upper/lower limit values stored in memory can be selected easily by pressing the MODE| key.

® Storage capacity for the 3-level comparison is 20 sets of upper/lower limit values (code

o

numbers L I-L20). "L I" is to store the upper and lower limit values that are set in the function
table.

® The code number appears in the upper left of the display to label the value.
® Using commands, the upper/lower limit values can be recalled and changed.

Notes
o If the data memory function is used, the “Title block” and “End block” can not be output.

o This function is not available when the BCD output (OP-01) is installed.

Setting the function table
1 Set the “Data memory ( dAtH )’ parameter to “4”.

Note
If “CL~” appears blinking in the upper left of the display, delete the data in memory.
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Inputting the upper/lower limit values (3-level comparison)

1 Display the weighing mode. Upper/lower limit value code

< [0 [OK]

nnnnnn
yuuuuu g

2 Press and hold the |PRINT] key until the balance enters the upper/lower limit value selection
mode as shown below.

Display example

The upper limit value of the currently selected code is displayed.
3 Select the code and upper/lower limit values to be used using the following keys.

RE-ZERO) key To switch the upper/lower limit values or codes (increases by one)

MODE]| key To switch the upper/lower limit values or codes (decreases by one)
Code Display [RE-ZEROJkey, displaying order | [MODE Jkey, displaying order
coq [Ypper limit  [HI] Ainieisieieiv . Fstsisisiniei .
Lower limit [LO A
Upper limit [HI |
co2 Lower limit
Upper limit \ A
C20 Tower limit e D s
PRINT] key To display the upper or lower limit value of the code selected and to
return to the weighing mode.
key To cancel the operation and return to the weighing mode.

4 To change the upper or lower limit value of the selected code, press the [SAMPLE| key. The
balance enters the value inputting mode.

Change the value using the following keys.

key To select the digit to change the value.

key To set the value of the digit selected.

key To change the polarity.

key To store the change, display and return to the upper/lower

limit value selection mode.

key To cancel the changes and return to the upper/lower limit value
selection mode.

5 Enter the upper and lower limit values as necessary and press the key. The balance
returns to the weighing mode with the upper and lower limit value, of the code entered last,
valid.
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Switching the upper/lower limit values (3-level comparison)

1 Display the weighing mode.

Upper/lower limit value code

< [ oK
connnnn
Juuuuuu 9
< [0
SQUUUBB 3| Weighing mode
2 Press the MODE]| key to select the
upper/lower limit value code.
RRLAPRNRAENIR Code CO1
EI/LJ.H vuuu g Upper limit value
N AARART Code CO1
L{BDDBDB 3] Lower limit value
<0 Code C02
EUDDUUU 3| Upper limit value
“annnaA Code C02
iwuuuuy 9| Lower limit value
3 Press the |PRINT] key to return to pRINT / o leave as is
the weighing mode. BTT
Saoooon 3‘ Weighing mode
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15. PROGRAMMABLE-UNIT (AD-4212A only)

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

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

Model Minimum coefficient Maximum coefficient
AD-4212A-100 10000
AD-4212A-200/600/1000 0.000001 1000

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

2 Press the SAMPLE| key several times to display
3 Press the PRINT] key. The balance enters the mode to confirm or set the coefficient.

Confirming the coefficient
4 The current coefficient is displayed with the first digit blinking.
® When it is not to be changed, press the key and proceed to step 6.
® \When it is to be changed, press the key
and proceed to step 5.
Setting the coefficient

5 Set the coefficient using the following keys.

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

RE-ZEROQ) key To change the value.

MODE]| key To change the decimal point “ @

position. C fi
Each time the switch is pressed, ontirm

the decimal point position ‘ End ‘
changes as follows:

|—>0.000001 — 00.00001 — ... — 000000.1 — 0000001—|

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

key To cancel the new setting and go
to step 6.

Selecting the programmable-unit (/1L )

6 The balance displays . Press the |PRINT] key to enter the unit selection mode. Select the
programmable-unit (ML 1) as described in “5-2 Changing the Unit”.

7 Press the key to exit the programmable-unit function and return to the weighing mode.

Using the function

Perform weighing as described in “6-1 Basic Operation (Gram Mode)”. After weighing, the balance
displays the result (weighing data in grams x coefficient).
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16. 1/O UNIT SPECIFICATIONS (Standard interface)

16-1 RS-232C/Comparator Contact Output/External Contact Input

D-Sub 25 pin numbers 3111098765 4 1
0O0O0O0O0 o ?C

@Koooooo 000

H8B2202019 181 161514

2.6 mm
(ISO metric screw thread)

D-Sub 25 pin assignments

Pin No. | Signal name Interface type Direction Description
1 FG - Frame ground
2 RXD RS-232C Input Receive data
3 TXD RS-232C Output | Transmit data
4 RTS RS-232C Input Ready to send
5 CTS RS-232C QOutput | Clear to send
6 DSR RS-232C Output | Data set ready
7 SG RS-232C/external contact input - Signal ground
9 LL Comparator Output Output L.L (Oply when five-level

comparison is selected)*
12 HH Comparator Output Output HH (Only when five-level
comparison is selected)*

16 LO Comparator Output | Output LO
18 PRINT External contact input Input Same as the PRINT key
19 RE-ZERO External contact input Input Same as the RE-ZERO key
21 COM Comparator - Common
23 HI Comparator Output | Output HI
25 OK Comparator Output | Output OK

Others - - - No connection

* AD-4212B: standard, AD-4212A: when OP-04 is installed
RS-232C

The balance is a DCE device. Connect the balance to a personal computer (DTE) using a straight

through cable.

EIA RS-232C

Asynchronous, bi-directional, half duplex

10 times/second or 5 times/second (same as data refresh rate)

Transmission system
Transmission form
Transmission rate

Data format Baud rate 600, 1200, 2400, 4800, 9600, 19200bps
Data bits 7 or 8 bits
Parity Even, Odd (Data bits 7 bits)
None (Data bits 8 bits)
Stop bit 1 bit
(When sending, 2 bits; receiving, 1 bit.
A personal computer will function with either
setting.)
Code ASCII RS-232C
1 -5V 10 -15V
Ll el s ¢ |0 esviostsy
Data bits Stop bit
Start bit Parity bit
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. Balance (DCE) ; Use a shielded | Personal computer (DTE) exampleé

5 Balance interior«—: cable. . Of DOS/V type |
! : : (D-Sub9) 5
EG ”:\31 (Cable shield) C:DFG Connector shell
» RXD 52 5TXD Pin3
45V XD 53 >—C;>RXD Pin 2
5 4O<]—RTSC4—<—QRTS Pin7 ;
s eSS e ors pns e
DSR ’:06 B ODSR Pin 6 5
\ = \:’37 fose Pin 5

Use a shielded
Comparator contact ratings e, cable.

Maximum contact voltage ~ 100VDC | FG41 (Cable shield)
Maximum contact current 100mADC ! 7J7 A HH |
| B [ 0 12 (When 5-level
Maximum contact resistance 20 Q : XZ /\/“J I comparison is used)*
. . :
. HH — :
: ] :
: ¥ |
COH - :
! A ) OKQZS
: J :
. XZ/\/“T !
L ok —
E A | LOC:)16
: ] :
: XZ/\/“T !
TR e ;
; £ LL & 9 (When 5-level
: XZ/\/’\‘J : comparison is used)*
. ] X
: LL ] L o :
: COM¢21
Balance interior <— | «when OP-04 is installed
e e 5 inthe AD-4212A
. series balance.
External contact input
Minimum contact time 100 msec
L 5y sv. ] (1) When a switch is used
! :Use a shielded cable. 18 or 190 ==
: 22k Q= 22k Q) E
! FG , SG 7
; A/T—Q(Cable shield)
] 8200 PRINT ! . (2) When a photocoupler is used
 CPU . 018 (Input terminal) 7 T TR R

SG 7

- 18 or 19 : i

 input ! : ;

terminal 8200 RE.ZERO ! J/VXZ
. @19 (Input terminal) o—+

SGy 7 (Upon switch-ON, make the voltage
N ; between the input terminal and the
: Balance interior <— ! SG terminal 0.2V or less)

______________________________________________ a
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17. CONNECTION TO PERIPHERAL EQUIPMENT

17-1 Connection to the AD-8121B Printer

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

Class ltem Factory AD-8121B
setting Mode 1 Mode 2 Mode 3
Prt I n 1 Juc ] 5 C
Data output mode . u, e 1,3 = g, 1,2,4,5
PP -
Auto print polarity - » Not 1
AP-4 . applicable
Auto print difference '
d-no 0 0 0 g, |
dout Data number output ) - - ’
Data output | 5-td n n m na3
Time/date output . - - “hod
o g g, !
ID number output N ’
PULE A no
[N ] ] *
Data output pause . . . u, i "2
AE-F
Auto feed g g 0 g,
bPS ,
Baud rate t c c c
PEPr n n n n
cr Data bit, parity bit - - - o
J1 ric
Serial ‘:I';a‘;r;inator 0 ] g g
interface L0PE
Lart I Il Il |
Data format - - “ '
[t g
CTS, RTS control N - -
*1 Set the parameter when the data output mode is set to the auto print mode (Frt {or Frt 2).

!

*2 When multiple lines are to be printed, set the parameter to /.

Note
AD-8121B settings

Mode AD-8121B DIP switches Description
Mode 1 AN Prints upon data receipt
g% Standard mode, statistical calculation mode
MODE Prints using the AD-8121B DATA key or the AD-8121B
Mode 2 ﬁ ﬁ é 9‘2 built-in timer
] Standard mode, interval mode, chart mode
MODE . .
vEz10 Prints upon data receipt
Mode 3 LR F Dump print mode
DIP switch 3: Handling unstable data oo
ON = To print unstable data ~ OFF = Not to print unstable data |¥ € ¢ 12
UR00T
DIP switch 4: Data input specification VODE
ON = Use the current loop OFF = Use the RS-232C ﬁﬁﬁﬁ%
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17-2 Connection to a Computer

The AD-4212A/B series balance is of the DCE type (Data Communication Equipment), which can

be connected to a personal computer using the RS-232C interface.
Before connection, read the personal computer manual thoroughly.

Use a standard DCE cable for connection (cable type: straight through).

17-3 Using Windows Communication Tools (WinCT)

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

The current version of the WinCT can be downloaded from the A&D website.

The WInCT software has two communication methods: “RsCom” and “RsKey”. For details on WinCT,

refer to the WinCT instruction manual.

RsCom

® Can transmit commands to control the balance.

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

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

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

® Can share a personal computer with other application software.

® Can receive the balance GLP report.

RsKey
® Can transmit the weighing data output from the balance directly to other application software

such as Microsoft Excel.
® Can be used with most application software.
® Can receive the balance GLP report.

Note
Windows and Excel are registered trademarks of Microsoft Corporation.
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Using the WiInCT software, the balance can do the following:

1

Analyzing the weighing data and the statistics with “RsKey”

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

Controlling the balance using commands from a personal computer

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

Printing the balance GLP report using your printer

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

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

Using the AD-4212A/B series balance memory function

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

Using a personal computer as an external indicator

With the “RsKey” test mode function, a personal computer can be used as an external weight

indicator for the balance. (To do this, set the balance data output mode to stream mode.)
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18. COMMANDS

18-1 Command List

Commands to query weighing data

Cc Cancels the S or SIR command.

Q Requests the weighing data immediately.

S Requests the weighing data when stabilized.

Sl Requests the weighing data immediately.

SIR Requests the weighing data continuously.
Commands to control the balance

CAL Same as the |CAL| key.

OFF Turns the display off.

ON Turns the display on.

P Same as the [ON:OFF]| key

PRT Same as the |PRINT| key

R Same as the RE-ZERQ| key

SMP Same as the SAMPLE key.

U Same as the [MODE| key (Confirm the upper/lower limit values)

HH: %%, *kskxs oo g
H ks, sorxkr g
LO:#s#%, #kxkk g
LL zskskosk, skokskokk Y |

Sets the upper and lower limit values.

HH: Secondary upper limit value HI: Upper limit value

LO: Lower limit value LL: Secondary lower limit value

The unit is what is displayed in the weighing mode. Use a unit of
three digits in A&D standard format.

Command e.g.: HI:100.00000.. g

(To set the upper limit value to 100 g: —indicates a space.)

?HH Outputs the upper and lower limit values.

?HI ?HH: Secondary upper limit value  ?HI: Upper limit value
?L0 ?LO: Lower limit value ?LL: Secondary lower limit value
?2LL ?HI response e.g.: HI,+100 .00000 ... g

Commands to query memory data

MCL Deletes all weighing data in memory.
MD:nnn Deletes weighing data with the data number nnn.
?MA Outputs all weighing data in memory.
?MQnnn Outputs weighing data with the data number nnn.
?MX Outputs the number of weighing data in memory.
UN:mm Recalls the unit mass stored in memory with the number of mm (01-20).
?UN Outputs the unit mass number of the selected unit mass.
?UN response e.g.: UN,01
CN:mm Changes to the upper/lower limit value in memory with the number of mm.
(mm is the upper/lower limit value code number. Standard=01 to 20)
?CN Outputs the upper/lower limit value code number of the selected limit value.

The command is

Notes: nnn indicates a three-digit numerical value.
sent to the balance with the terminator selected in the “Terminator

(CrLF)” parameter of “Serial interface ( 5 /F )” added.
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18-2 Acknowledge Code and Error Codes

17

When the “Serial interface function ( 5 /F )’ parameter is set to “E-{d !”, the balance outputs <AK>

code or error code to each command as follows:
<AK> (06h) Acknowledge in ASCII code.

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

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

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

CAL command (Calibration command) ON command (Display ON command)

P command (Display ON/OFF command) R command (RE-ZERO command)

R command example

o 126873 Weighing mode

Confirmation of
AKCR LF command receipt

: . g | Processing commnad

Command completion

A

g | Zero display

® \When a communication error has occurred due to external noise, or a parity error has occurred
due to transmission error, the balance transmits an error code. In this case, send the command
again.
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18-3 Control Using CTS and RTS

Depending on the “C£5” parameter of “Serial interface ( 5 /F )”, the balance performs as follows:

=

L
/

[ My}

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

Ces |

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

18-4 Settings Related to RS-232C

Concerning the RS-232C, the balance has two functions: “Data output ( dout )” and “Serial interface
(5.F)". Set each function as necessary.
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19. BCD OUTPUT (OP-01)

Weighing data will be output in BCD, in sync with the display refreshing. In addition, the polarity (+/-)
and balance condition (stable/not stable, overload(positive/negative)) will be output.

The strobe signal allows inputting data easily. Inputting BUSY will hold data or prevent data that is
being output from being rewritten. The logic of weighing data, status, and strobe signal can be
switched individually in the function table.

Contact input is available for RE-ZERO, PRINT, and ON/OFF.

19-1 Connector Pin Nos. and Specifications

I/0 connector located on the rear of the display unit

I/O connector on the rear of the display

@E\\ZS 1//EGB

half pitch 50 pin 2
Plug (provided)
Part name Product number Manufacturer
Over mold cover DX30M-50-CV Hirose Electric
Plug unit (soldered type) DX40M-50P

The products above are subject to be replaced with the equivalent.

Cable
Wire size AWG #28
Core configuration 7/0.127
O.D. of insulator 0.58

Use a shielded cable and connect the shield to the connector housing.
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Pin assignments and I/O logic

PRINT: 11

8200 :
RE-ZERO
CPU o5
input

: 8200 5
rterminal . ON/OFF,

8200 BUSY

Input signal GNDE 3

7o

Balance interior «<— .

gt 4

(Input termina)
09 (Input termina)

—O7 (Input termina)

Output pin assignments Input pin assignments
Pin No. Signal Pin No Signal
26 1 7 BUSY
27 2 10° 9 RE-ZERO
28 4 11 PRINT Switch
29 8 5 ON/OFF
39 1 3 Input signal GND
40 2 10" + The pins, which are not specified, have no
41 4 connection. (Pins 2, 4, 6, 8, 10, 36. 38)
42 8
12 1 Output logic
13 2 102 Factory settings
14 4 When State
15 8 Data / ON
16 1 Polarity | Positive or zero display ON
17 2 103 Stability | Stabilization indicator ON ON
18 4 Over E, -t display ON
19 8 Data Strobe | Data receiving enabled* ON
20 1 Status | Weighing ON
21 2 10* *Data refresh when OFF—ON
22 4 o All output, open collector; withstand
23 8 voltage 30 V; no pull-up resistor; low-level
46 1 output current 48 mA
47 2 5 « Output logic of data, status, and strobe
48 4 10 can be switched individually in the function
table ticd.
49 8 .
24 I FG 7 Use a shielded cable.
25 2 10° J/T—?Housing (Cable shield)
30 4 .. (LS06)
31 8 , : —OO0utput pins
32 1 BCD signals—— B(F')JD Signals
33 2 S S (Data from 10™1 to 10"-8, Polarity,
34 7 10 Stability, OVER, Status, Strobe)
35 8 >Pin 1
50 Polarity ! BCD signal ground
Z‘ri gtability State  Output signal GND
ver . . . :
37 Status Control L _Bg_lg_r](_:t_e_ !r_]JE?rl_qiz I
43 Strobe signal
1 Output signal GND Input logic
Housing | Shield BUSY | Data will be held during ON
(when connected to input signal
GND).
Inputby | Valid when ON (when connected
switch to input signal GND).

«All input, no voltage contact or open
collector (connected to 5 V internally)

Use a shielded cable.

FG
7J/7—Q Housing (Cable shield)

(1) When a switch is used
590r7pin0——= &
Input signal GNDOg
(2) When a photocoupler is used
5,9 or 7 pinO——

Input signal GNDO——

(Upon switch-ON, make the voltage
between the input terminal and the
input signal GND terminal 0.2V or less)
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OP-01 installation procedure

1 Remove the two screws that secure the I/O unit to OP-01
the rear of the display unit.

2 Remove the I/O unit and disconnect the two cable
connectors.

3 Connect the 14-pin cable connector that was
removed in step 2 to the OP-01 connector.

4 Leave the 2-pin cable connector as is.

5 Secure the OP-01 board to the rear of the display
unit using the two screws.

1/0 timing chart

Tint —>l<— Tint —>| | | | | | | |
Data, state | 1 1& K | X | 4% | X K | 4 |
(Output) |0 . : . — 45— . . 4
[Pig i P D N IR N S N B
Strobe ON 1] 1 | ' ' : ! ' ' i
(Output) OFF_U_L:_I_:—:J : : L:J |_:_| : : LJ_
Tt | | ! | ! ! ! !
BUSY ON |~ | | | | | | | |
(Input) OFF | | | % | | | I 5 —
RE-ZERO | ON 1 | | | [ | | | | |
(Input) OFF— i j j Y % — i —4—
Status ON | | | | ‘LJ| | ! | } l |
(Output) | OFF- | | | % | | %
| < > ! < >
| | a Re-zero (tare) | " b. Re-zero (tare)
operation operation

Note

The time to start re-zero operation differs, depending on the timing of the re-zero input:
a. To enter re-zero operation without data update
b. To enter re-zero operation after data update
In addition, the time to complete re-zero operation is not constant due to ambient conditions
such as external disturbance or vibration.
Using the status signal, confirm that RE-ZERO input is accepted or re-zero operation is complete.

“BUSY input ON” is the condition that pin 7 is connected to input signal GND (pin 3).

"RE-ZERO input ON" is the condition that pin 9 is connected to input signal GND (pin 3).

Tint | Data output interval | Approx. 100 msec (Approx. 200 msec when the
data refresh rate is 5 times/second.)

T str | Strobe pulse width Approx. 70 msec (Approx. 170 msec when the
data refresh rate is 5 times/second.)

T st | Data setup 10 usec or less

Data refresh rate 1 usec or less

“Switch input ON” is the condition that is connected to input signal GND (pin 3).

<+ Ton >+ T off —>

ON ==~

OFF

T on, T off : 100 m sec or longer
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20. EXTENDED FUNCTIONS (AD-4212A only)

The AD-4212A series balance has several extended functions equipped for special applications or to
troubleshoot when using the standard functions.

Some settings of the extended functions may affect the weighing accuracy. Therefore, they are set to
disabled at the factory when shipped. To enable the extended functions, set the function switch
"Extended functions" to " " (To use the extended functions). For details, refer to "9-1 Permit or
Inhibit".

When "To use the extended functions” is selected, one item has its setting range extended as shown
below and some more items are added as shown on the next page.

Class ltem Etaerrz:\m- Description
bASFac  |5E-b I (*1 digit) | . .
Environment | Stability band width | = | | Strict judgment (*2 digits) | x\/l[]h?r? ;hgevr\gi%h\/tvi\:%ufsgbility
Display c (£3 digits) |band with: 5 -5) for a certaiqn
"""" 3 (+4 diqits) |period (stability detect time:5t -£),
_l: (;4 d!g!ts) the balance judges that the value
- o (£S5 digits) |is stable and illuminates the
The extended functions| ¢ (t6 digits) stabilization indicator.
extend the setting F (£7 digits) The extended functions extend
range. SR B =/ QIG1S) |ihe setting range. With the
(0-2—0-9) 1 (8 digits) |extended band width, the
Less + iqi stabilization indicator illuminates
"f': -------- strict judgment (_9d|g|ts) even if the value is not stable.
9 (*10 digits)

= Factory setting
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Class ltem oter Description
ErFac SE-t "0 |Standardseting When the weight value is
(Added by Stability detect ime | | | Less (0.1 second) Y)V;t,',‘('j” Vatﬁerqt,am, ?}gtrha(it:gg;ay
""""""""" ot i L JCTo
the extended o strict judgment (0.2 second) |neriod (stability detect time:5t -+ ),
functions. 3 (0.3 second) (the b?)llancedjul?ges that thhe value
Appears after | |7 el M e is stable and illuminates the
" Zp inthe | | L (0.4 second) |stabilization indicator.
function tabl = (0.5 second) |The extended functions enable
unction table.) | =1 0.6 secon 4y |to set the stability detecting time.
e B L (...:....??_?9_'7____)____With a less stric judgment, the
7 (0.7 second) s"tabilizationI incrj]icator réea((jjily
""""""""""""""""""""""""" illuminates.In the standard setting
’9 ,,,,,,,, . ,,,,(,(,),56,,§?,99,r,‘,‘,j,,),,,,an appropriate time is selected in
9 Strict judgment | (0.9 second) |the function setting "f and".
R 0. |Instantlyregardless ofthe display conditon -y ve.r6 s an operation to watt
"Re-zero condition | | __|Instantly when stable for the weight value to stabilize,
2 |When stable for 0.2 second [stores the point that the value is
"""" T otabilized, as the zero point, and to
3_|When stable for 0.3 second st the display to zero.
4 |When stable for 0.4 second g,eﬂle, thte cctmgiltionfto wait for the
. isplay to stabilize for re-zero
5 |When stable for 0.5 second operation is set.
5 |When stable for 0.6 second  |When re-zero operation is required
7 |When stable for 0.7 second  gach time weighing is performed,
7 Twh table for 0.8 q the operation time can be shortened
o (Wn en stable 10r V.0 Second _ i the parameter with a shorter time
g |When stable for 0.9 second |is selected.
El-k » [ |Standard setting

Averaging range

Narrow
averaging range

Broad
averaging range

When the fluctuation of a weight is
within the range, averaging starts to
stabilize the value.

When the fluctuartion is small, for
example, when a small amount of
sample is weighed, averaging is
always performed and responce
may be slow. Under such a condition
change the parameter.

(See "Averaging range and averaging
time".)

S |Averaging always enabled
El-F = 1 | Standard setting
Averaging time {|None When the fluctuation of a weight

2 Short (0.5 second) value is within the range, averaging
"""" J (1.0 second) |starts. Once the number of averaging
e e N e reaches the averaging time, moving
,,,,,,, 1 (1.5 seconds) |ayerage starts.

C (2.0 seconds) |Here the averaging time will be set.
"""" P (9 E enrande) |When the averaging range is
------- b (2.5 seconds) selected to "always enabled", the

1 (3.2 seconds) [fixed filter can be placed. (The
H """" (4.8 seconds) |response delay will be constant.)
------- T o |(See "Averaging range and averagin

g Long (6.4 seconds) gime“.) ging rang gng

= Factory setting
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20-1 Description of "Averaging range"” and "Averaging time"

Averaging range ( F /-b ) and averaging time (F i-t )
1. When the fluctuation of a weight value is beyond the range that is selected in "F I-5", the
averaging operation is disabled and the display reflects the varying value.

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

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

D2
Ds Data before averaging
S I
D4
(1) Averaging (2) Averaging (3) Hereafter, moving average
off b on

(in case of averaging time of 0.5 second)

+—>
'

Data after averaging

Place a sample (B1+D2)72
(Dy+D2+D3)/3
(D1+Dy+D3+Dy)/4
— e e (D,+D,+D4+D,+D)/5
(D,+D4+D,+D+Dg)/5
(D3+D4+Dg+Dg+D4)/5
(D,+D5+Dg+D,+Dyg)/5
(Ds+Dg+D,+Dg+Dy)/5
(Dg+D7+Dg+Dg+Dy)/5

When a small amount of sample is weighed or is filled, the fluctuation of a weight value is too small
to be beyond the selected range and the averaging operation is not disabled. Consequently
moving averaging is always performed and it takes a longer time to reach the final weight value.
Under such a situation, change the setting of "F /-5" to a smaller range. But please note that the
smaller the range is, the more prone to external disturbance the value will become.
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21. MAINTENANCE

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

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

22. TROUBLESHOOTING

22-1 Checking the Balance Performance and Environment

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

local A&D dealer for repair.

Checking that the balance performs properly (AD-4212A only)
® Check the balance performance using the self-check function.

Operation

1 Press and hold the [MODE| key until RESPONSH is Press and hold
L

displayed, and then release the key. the key

RESPONSE
AR

2 The balance automatically starts to check its

internal performance 1 Release the key
3 After self-check, the balance displays the results TH . ...
and returns to the weighing mode. T
e.g. “ ” E H =
The example above indicates that the result of the =
. o annnn 9
self check is good. uuuuyu

Note

If improper performance is found in the self check,

the balance displays . Contact the local
A&D dealer for repair.

® Check the balance repeatability using the calibration weight. Be sure to place the weight in the
center of the weighing pan. Pay attention to the air flow and be sure to use the breeze break.

® Check the balance repeatability, linearity and calibrated value using external weights with a
known value.
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When the balance is built into a system, remove the balance from the system. Place it on a
solid table. Install the breeze break and perform checking.

When the balance proper performance is confirmed, refer to page 10 to set up the installation
site.

Checking that the operating environment or weighing method is proper
Operating environment

Is the weighing table solid enough
Is the balance level? Refer to “3-1 Before Use”.

Is the operating environment free from vibration and drafts? Has the stainless steel breeze
break been installed?

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

Is there a heat source near the balance?

Weighing method

Does the weighing pan touch the breeze break or anything? Is the weighing pan installed
correctly?

Is the RE-ZERO) key pressed before placing a sample on the weighing pan? Or, is RE-ZERO
performed using external contact input or an RS-232C command?

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

® Has the balance been warmed up for the appropriate duration before weighing?

AD-4212A series balance: 30 minutes or more
AD-4212B series balance: one hour or more
Are the leveling feet of the weighing unit placed flat to the installation surface?
If not, the weight value will be unstable or the specified repeatability can not be obtained.

Improve the installation condition, by securing the weighing unit or reducing the vibration that is
conveyed to the weighing unit.

Sample and container

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

Has the temperature of the container been allowed to equalize to the ambient temperature?
Refer to “3-2 When Building into a System”.

Is the sample charged with static electricity? Refer to “3-2 When Building into a System”.

Is the sample of magnetic material such as iron? Use much care when weighing magnetic
materials. Refer to “3-2 When Building into a System”.
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22-2 Error Codes

Display Error code Description
Weighing unit connection error
LI ,',,'_' rr The weighing unit is not connected to the display
properly. Refer to “2-2 Installing the Balance” to perform
a proper connection.
o Internal error
,'-H!T'\ '.”-' Indicates an internal error as the result of self-check
(CHECK NO) function.
Repair is required. Contact the local A&D dealer.
EC, E11 Stability error
": o l' The balance can not stabilize due to an environmental
- - problem.
Refer to “3-2 When Building into a System” to prevent
vibration, drafts, temperature changes, static electricity
and magnetic fields, from influencing the balance.
To return to the weighing mode, press the key.
EC, E20 Calibration weight error
"' ,':"" ,': The calibration weight is too heavy. Confirm the
- = calibration weight value.
Press the key to return to the weighing mode.
EC, E21 Calibration weight error

——
(]

——
Lt
.-
——
L 'l

The calibration weight is too light. Confirm the
calibration weight value.

Press the key to return to the weighing mode.

Overload error

A sample beyond the balance weighing capacity has
been placed on the pan.

Remove the sample from the pan.

Weighing pan Error
The weight value is too light.

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

[ \antand
—
N
e

Sample mass error

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

Use a larger sample.
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Display Error code

Description

Unit mass error

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

Add samples to reach the specified number and press
the |PRINT] key.

Pressing the |PRINT] key without adding samples will
shift the balance to the counting mode. But, to acquire
accurate weighing, be sure to add samples.

Clock battery error
The clock backup battery has been depleted.

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

Memory full
(Blinking) The amount of weighing data in memory has reached
the maximum capacity.
Delete data in memory to store new data. For details,
refer to “14. DATA MEMORY”.
. Memory full
PuL (Illuminated) The amount of calibration or calibration test data in

memory has reached the maximum capacity (50 sets).

The data in memory will be deleted automatically to
store new data. For details, refer to “14. DATA
MEMORY”.

Memory type error

Type of memory set in the function table and type of
data stored are different.

For details, refer to “14. DATA MEMORY”.

EC, EO0

Communications error
A protocol error occurred in communications.

Confirm the format, baud rate and parity.

EC, EO1

Undefined command error
An undefined command was received.

Confirm the command.

EC, E02

Not ready
A received command can not be processed.

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

e.g. The balance received a Q command while
processing a RE-ZERO command.

Adjust the delay time to transmit a command.
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Display Error code Description

EC, EO3 Timeout error

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

Confirm the communication.

EC, E04 Excess characters error

The balance received excessive characters in a
command.

Confirm the command.

EC, E06 Format error
A command includes incorrect data.
e.g. The data is numerically incorrect.

Confirm the command.

EC, EO7 Parameter setting error

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

Confirm the parameter range of the command.

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

22-3 Asking For Repair

If the balance needs service or repair, contact the local A&D dealer.

The balance is a precision instrument. Use much care when handling the balance and observe the
following when transporting the balance.

® Use the original packing material.

® Remove the weighing pan from the weighing unit.
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23. SPECIFICATIONS

AD-4212A-100 | AD-4212A-200 | AD-4212A-600 AD-4212A-1000
Weighing capacity 10g 210g 610¢g 1100 g
Maximum display 110.0084 ¢ 210.084 ¢ 610.084 ¢ 1100.084 ¢
Minimum weighing value (1 digit) 0.1mg 1 mg
Repeatability (Standard deviation) 0.15mg 1mg
Linearity *0.3mg *2mg *3mg
Stabilization time in seconds 0-30g |11] 0-30g | 08| 0-30g |09 0-30g 0.9
(typical at under good
environment) 30-110g | 1.3 | 30-210g | 1.0 | 30-610g | 1.1 | 30-1100g 1.1
Display refresh rate 10 times/second (5 times/second can be selected)
/O unit | RS-232C Bi-directional, 600-19200 bps
g&r;lﬁarator contact 3-level output
External contact input RE-ZERO, PRINT
Buzzer Sounds the connected buzzer for 3-level comparison results
(It becomes 5-level when OP-04 is installed)
Sensitivity drift +2 ppm/°C (10°C-30°C/50°F-86°F )
Operating environment 5°C t0 40°C (41°F to 104°F), 85%RH or less (No condensation)
(Conforming 1o L Class E2) | 50 9 100 g 200
Applicable weight values 20 0. 50 209,50¢9,100g, | 209,509, 100g,200g,
20g,50g,100g 1009' 203’ 200 g, 300 g, 400 g,| 300 g, 400 g, 500 g, 600 g,
9259 1 500g,600g | 700,800,900, 1000
Weighing| Dimensions 80 (W) X 230 (D) X 90 (H) mm
unit Weighing pan 50 X 50 mm | 70 X 70 mm
Mass Approx. 2 kg
Display | Dimensions 237 (W) X 150 (D) X 155 (H) mm
Mass Approx. 2 kg
Connection cable Approx. 2 m (between weighing unit and display)
AC adapter Confirm that the adapter type is correct for the local voltage and power receptacle type
Power consumption Approx. 11VA (supplied to the AC adapter )
Counting | Minimum unit mass 0.1 mg \ 1mg
mode  "Number of samples 10, 25, 50 or 100 pieces
— 5
o | woms s
Minimum 100% 0.01%. 0.1%. 1%
display (Depends on the reference mass stored.)
Options | OP-01 BCD output, external contact input
(RS-232C and comparator contact output disabled)
OP-04 RS-232C, 5-level comparator contact output, external contact input
(Not field installable. Must be ordered with the balance for installation at the factory.)
OP-07* Extension cable 3 m
OP-08 Ethernet interface
(Not available when RS-232C or comparator contact output is used.)
OP-19 Stainless steel breeze break (Provided as standard for AD-4212A-100)
OP-20 Metal leveling foot

® Only one extension cable can be used. The maximum distance between the weighing unit
and the display unit is 5 m (connection cable 2 m + extension cable 3 m).
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AD-4212B-101 AD-4212B-102 |AD-4212B-201 |AD-4212B-301

Weighing capacity 110g/31 g*1 110g 210 g 310 g
Maximum displa 110.0084 g /

play 31.00009 g*1 110.0084 g 210.0084 g 310.0084 g
Minimum weighing value (1 digit) | 0.1 mg/ 0.01 mg*1 0.01 mg 0.1 mg
Repeatability . 30g | 0.02mg
(Standard deviation) 0.1 mg/0.05 mg*1 100 g| 0.04 mg 0.1 mg 0.2mg
Linearity +0.2 mg / £0.05 mg*1 0.1 mg 0.2 mg 10.3 mg
Stabilization time (typical at 2.5 seconds /
under good environment) 4.0 seconds*1 4.0 seconds 2.5 seconds

Display refresh rate

10 times/second (5 times/second can be selected)

I/O unit RS-232C Bi-directional, 600-19200 bps
g&r&ﬁarator contact 3-level or 5-level output
External contact input RE-ZERO, PRINT
Buzzer Sounds the connected buzzer for 3-level or 5-level comparison results
Sensitivity drift +2 ppm/°C (10°C-30°C/50°F-86°F )
Operating environment 5°C to 40°C (41°F to 104°F), 85%RH or less (No condensation)
e e 22
Applicable weight values 10g,20g, | 10g,20g,
109,209g,50g,100g 50g,100g, | 50g, 100 g,
200 g 200g,300¢g
Weighing | Dimensions 80 (W) X 230 (D) X 90 (H) mm
unit Weighing pan $34 mm ‘ 50 X 50 mm
Mass Approx. 2.3 kg
Display Dimensions 237 (W) X 150 (D) X 155 (H) mm
Mass Approx. 2 kg

Connection cable

Approx. 2 m (between weighing unit and display)

AC adapter

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

Power consumption

Approx. 11VA (supplied to the AC adapter )

Counting | Minimum unit mass 0.1 mg
mode Number of samples 10, 25, 50 or 100 pieces
ini 0,
| e 00ms
Minimum 100% 0.01%. 0.1%. 1%
display (Depends on the reference mass stored.)
Options OP-01 BCD output, external contact input
(RS-232C and comparator contact output disabled)
OP-07* Extension cable 3 m
OP-08 Ethernet interface
(Not available when RS-232C or comparator contact output is used.)
OP-19 Stainless steel breeze break (Provided as standard)
OP-20 Metal leveling foot
*{ Specifications when the precision range is used.

® Only one extension cable can be used. The maximum distance between the weighing unit
and the display unit is 5 m (connection cable 2 m + extension cable 3 m).
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24. DESIGNING A SPECIAL WEIGHING PAN

A weighing pan specially designed for the balance can be installed.

Design the weighing pan as described below:

Using the pan support
The pan support can be removed.

AD-4212A-100/200 ¥ Special weighing pan |AD-421ZB—101/1 02‘
AD-4212B-201/301 (Example)

Weighing Two points on the center
pan M3 flat head screw: Length 5 mm or less

Four points on the peripheral
M3 screw: Length 5 mm or less

Four points on the peripheral M3 flat heat screw
M3 screw: Length 5 mm or less  Length 5 mm or less

[AD-4212A-600/1000, ‘Veighing pa

Special weighing pan g Pan support
(Example ' plate

For the AD-4212A-600/1000,
L_ [remove the screws to remove
~ | the pan support plate and the
an support.

Weighing unit
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Using the pan boss
The pan boss can not be removed.

Approx. $16mm

Three point
5.5 M3 screw
Length 4 mm or less

Pan support .
(Can be removed) ; ?

Special weighing pan
(Example)

Weighing unit

Weighing
unit

Pan boss
(Can not be removed)

Shock absorber specifications

The internal shock absorber functions at about 2 kg (as a static force), to protect the mass sensor.
A static force of less than 2 kg will not damage the mass sensor.
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Mass of the special weighing pan (AD-4212A series balance)
Design the weighing pan so that the mass falls in the ranges shown in the table below:

Mass of

special weighing pan (g)
AD-4212A-100 Pan support is used (with weighing pan removed) 20t0 70
Pan boss is used (with the weighing pan and pan 60 to 110

support removed)

AD-4212A-200 Pan support is used (with weighing pan removed) 20 to 120
Pan boss is used (with the weighing pan and pan

60 to 160
support removed)
AD-4212A-600 Pan support is used (with weighing pan and pan
110 to 510
support plate removed)
Pan boss is used (with the weighing pan, pan 150 to 550
support plate and pan support removed)
AD-4212A-1000 Pan support is used (with weighing pan and pan
110 to 1000
support plate removed)
Pan boss is used (with the weighing pan, pan 150 to 1040
support plate and pan support removed)
AD-4212A-100/200 AD-4212A-600/1000
@Weighing@/
pan 'g

Pan support plate

The weighing range for each pan design is shown below:

AD-4212A-100 AD-4212A-200
When the weighing pan When the weighing pan and When the weighing pan When the weighing pan and
is removed pan support are removed - —isremoved pan support are removed
60g
Mass range | (609 Mass range
. ! Mass range 110 110
110 to be weighed 110 to be weighed . 9 Mass range g
9 | 9 9 | to be weighed to be weighed
210 210 -+
i 4 09 g / 10g ’ ?
of special K
2049 ‘ahi
| |_weighing pan 60 g Mass
of special
weighing pan 120 g
N Mass 160 g
31/ of special q-
20 g | weighing pan
- Mass
60 g of special
weighing pan
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AD-4212A-600

When the weighing pan and When the weighing pan, pan support plate
pan support plate are removed and pan support are removed
15U Mo 10 p: mox
) A2 1210 g
Mass range
to be weighed
Massrange | |210g —+
610 g to be weighed
610 g
-+
~ I~
+ 550 g
1
o~ o~
5109
1109 Mass 150 g Mass
of special of special
weighing pan weighing pan
AD-4212A-1000
When the weighing pan and When the weighing pan, pan support plate
pan support plate are removed and pan support are re@roved
X iy
A A 2109 o5 A 2109
Mass range
Mass range to be weighed
to be weighed ¥
-1
1100 g
1100 g
1040 g
1000 g
Mass Mass
of special | of special
-+ weighing pan = weighing pan
A ~ 150 g 7~ -
1109| T T T
-y
¥ — v

Notes
o If the balance is to be used in a range other than shown above, contact the local A&D dealer.

0 To avoid the effect by static electricity or magnetism, use materials other than resin or
magnetic materials when designing a special weighing pan.

0 When a special weighing pan is used, the zero point may be shifted greatly right after the
AC adapter is plugged in. Press the key before weighing to cancel the amount of
zero drift as necessary.
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Mass of the special weighing pan (AD-4212B series balance)
Design the weighing pan so that the mass falls in the ranges shown in the table below:

Mass of
special weighing pan (g)
AD-4212B-101/102 | Pan support is used (with weighing pan removed) 5to 55
Pan boss is used (with the weighing pan and pan 30 to 80
support removed)
AD-4212B-201 Pan support is used (with weighing pan removed) 20 to 120
Pan boss is used (with the weighing pan and pan 60 to 160

support removed)

AD-4212B-301 Pan support is used (with weighing pan and pan
20 to 220
support plate removed)

Pan boss is used (with the weighing pan, pan

support plate and pan support removed) 60 to 260

AD-4212B-101/102 AD-4212B-201/301

The weighing range for each pan design is shown below:

AD-4212B-101/102

When the weighing pan When the weighing pan and
___isremoved pan support are removed
60 60
Mabs S rar]gﬁ d ’ Mass range °
to be weighe 110 g | |to be weighed
11049 [y s

55¢g
Mass
“of special 80g
5 g ~—weighing pan 1 Mass
t 30g of special
weighing pan
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AD-4212B-201

When the weighing pan When the weighing pan and
is removed pan support are removed
i i A K
110g 110g
Mass range Mass range
to be weighed to be weighed
210g 210g
—+ -+
120 g
160 g
Mass Mass
[ of special of special
20 9, [weighing pan| | 60 g| | weighing pan
AD-4212B-301
When the weighing pan and When the weighing pan, pan support plate
pan support plate are rernorved and pan support are remg!ed
110g 10g
{\/Iabss rar]gﬁ g Mass range
0 be weighe i
3109 310 g to be weighed
—x5 —x
o~ ~ A A
220 g
260 g
I Mass +
of special Mass
209 4 | weighing pan 60 of special
N A g A X
weighing pan

Notes
O If the balance is to be used in a range other than shown above, contact the local A&D dealer.

o0 To avoid the effect by static electricity or magnetism, use materials other than resin or
magnetic materials when designing a special weighing pan.

o When a special weighing pan is used, the zero point may be shifted greatly right after the
AC adapter is plugged in. Press the key before weighing to cancel the amount of
zero drift as necessary.
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25. INSTALLING THE DISPLAY UNIT

Installing the display unit on a wall using the standard stand

1. Secure the stand, that is attached to the display unit, on the wall using the four screws
2. Adjust the angle of the display unit and tighten the angle adjustment knobs located on both sides

of the display unit.

Wall

200mm
The stand seen from the display unit side.
Stand —————
J— — 3 150mm
Display b
unit ) — S O I AN = N i
j\. #6mm c
Metal o%
fixture | e L lo
Angle adjustment/ m—mo-— | 7 (IW
knob ————7w
Use four M4 screws S U AT oS ——
or M4 tapping screws. 6 X 10mm (Oval hole)
Installing in a panel 1865"'mm §
1. Cut the panel according to the size of the i
display unit. el
2. Remove the angle adjustment knobs located e
: : -
on both sides of the display unit and remove “ Panel cutout dimensions '5(’\01
the standard stand. ®
3. Remove the screws (one on each side) that L | v
secure the metal fixtures from rear side of the : Panel
. . . @ Remove e Display _ 117.2mm _
display unit and pull the metal fixtures out. S4.5mm >
4. Insert the display unit from the front side of the Channel ) g
il Y I i
panel. i \ / i | (5] (5)
5. From the rear side of the panel, insert the v = N e mm)
metal fixtures in the channels located on both i ' L
sides of the display unit, and secure it with the m%%
screws (one on each side). < @
< 121.8mm
< 115mm
29mm 7164.5mm

]

T )
| \

)

Y J

\ )

=

790

— ®

. Metal
Display| | fixture
unit \m/

The display unit seen from rear side.
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26. ATTACHING THE MOUNTING FIXTURES

The mounting fixtures provided with the AD-4212A/B series balance are used to secure the weighing
unit from above in a determined position, when the weighing unit is built into a system. To attach the
fixtures to the weighing unit, use the screw holes after the three leveling feet are removed from the
bottom of the AD-4212A/B series balance weighing unit.

Attachment Procedure
1. Remove the weighing pan, pan support and dust
guard. Then, remove the three leveling feet.
Caution
Removing any other screws from the bottom of

the weighing unit could damage the weighing
sensor.

Leveling foot
2. Use the leveling feet screw holes to attach

the mounting fixtures to the weighing unit.
Using the screws and washers provided with
the mounting fixtures, secure the attaching
fixtures to the weighing unit, two screws in
the front and one screw in the back.

Notes

When attaching a mounting fixture, press
the tabs against the weighing unit casing
Split lock washer

(one fixture in the front and another in the _
back) and determine the fixture position. MBx10 pitch 0.75

When the weighing unit is placed upside
down to attach the mounting fixtures, use
much care not to press on the pan boss
directly. Applying excessive force to the
pan boss may damage the weighing
sensor.

3. Secure the weighing unit from above.

Notes

The screws to secure the weighing unit to the
weighing platform are not provided. Prepare
appropriate screws with a size corresponding
to the M6 screw.

The screw hole diameter: 6.5 mm

When the leveling adjustment is difficult to
perform due to the installation conditions,
place a shim between the fixture and the
securing surface, or use two nuts. If the
adjustment is still difficult to perform, perform
calibration before use. Then, the balance will
function normally.
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27. EXTERNAL DIMENSIONS

Display unit
Weighing unit

Bl (Bottom)
Same for all the models
| _ﬁm
40
\ ¥

Jit

40
i
’ =
Q) |°
149
237 29 115 > ® @?
192 65
= “ T °© | o| 3
\ 2Bl | "5
T} AW
Il = IE8 o
© \[/ | [&]
62 Screw part
(98) M6XP0.75
Depth 20mm
Weighing unit
AD-4212A-100/200 AD-4212B-101/102
AD-4212B-201/301
| bl ;
= jc‘:i ' = ]c‘:i
'} J)%, A 4,
o <t [{e]
g8 ] SRR p— =
g O [
B N |
N~ N~

Jit

N
80 . 80
50 !
‘ Height up to the pan boss Height up to the pan boss
¥ T 5 A 1 I —
i S 3 3
*@ *$ * gi, *8,
! y L : Il Nl v il Inl
. 62 ] o | . 62 T N
. (98) N : (98) Unit: mm

* Adjustable range

92



AD-4212A-600/1000

il

o
™
N
O
N~
80
70
A
N~
[o)]
T)
~
*©
Yo}
Sy, o
62
98)

87 (82-92)

¥y

176

—
25

Height up to the pan boss

* Adjustable range

Weighing unit with the mounting fixtures attached

&
<
272
187 [y
O&JO
o
~
& Y
@ ,62+0.2
80

S

93

Unit: mm



28. OPTIONS

AD-8121B Printer

® Compact thermal dot-matrix printer

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

® 5 x 7 dots, 16 characters per line

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

AC adapter or alkaline battery.

AD-1683: DC static eliminator

® A compact design with efficient static elimination
® No air blowing from a fan allows precision weighing

AD-1684: Electrostatic field meter

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

OP-01: BCD output/External contact input

OP-04: RS232C/Five-level comparator contact output (AD-4212A only)

® Only for the AD-4212A series balance. Order this option with the balance as only the factory
can install it.

OP-07: Extension cable 3 m
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OP-08: Ethernet interface
® Used to connect the balance to a LAN.
® The "WinCT-Plus" data communication software is provided as an accessory and can perform the
following.
B Acquire data from multiple balances connected to a LAN.
® LAN connection enables reliable data acquisition.
m Control these balances with commands.
B Acquire data transmitted from balances.
Example: When pressing the key of the balance, data is output and is acquired by the
computer.
B The stored data can be used with Microsoft Excel (if installed).
Note

If a USB converter such as the AX-USB-25P is used for communication between a PC and
multiple balances, communication may be unstable.

When building into a system, use the Ethernet interface (OP-08).

OP-19: Stainless steel breeze break

® Provided as a standard accessory for the AD-4212B series @
balance and AD-4212A-100
® Sold separately as an option (OP-19) for the other models

OP-20: Metal leveling foot

® |t is possible to remove the plate from the screw.
Screw M6XP0.75

When using the metal leveling feet, the
height to the top of the weighing pan will be:
88-98 mm: AD-4212A-100/200
AD-4212B series balance

90.5-100.5 mm: AD-4212A-600/1000

Width across flats 8 m‘rﬁ‘

120°
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29. TERMS/INDEX

Terms

Stable value The weight data when the stabilization indicator appears.

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

Store To save the weighing data, unit mass, calibration data or upper/lower limit values
using the data memory function.*

Calibration Adjustment of the balance so that it can weigh accurately.

Output To output the weighing data using the RS-232C interface.

Zero point A weighing reference point or the zero display. Usually refers to the value

displayed when nothing is on the weighing pan.

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

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

Re-zero To set the display to zero.

GLP Good Laboratory Practice.

Variation in measured values obtained when the same weight is placed and

removed repetitively. Usually expressed as a standard deviation.

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

digit in the frequency of about 68%.

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

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

temperature coefficient.

e.g. Temperature coefficient = 2 ppm/°C : If a load is 100 g and the temperature

changes by 10°C, the value displayed changes by the following value.

0.0002%/°C x 10°C x 100 g = 2 mg

Repeatability

Index

Keys and symbols

Cg Carriage retum ........ccccccccccccccevvvveenen 39 (G) ONJOFF KEY oo 14
Lp Line feed ....o..ormrrrrreeereereessnenneeennnns 39 PRINT KEY...covvveoraereeeereneneenneneees 14

., SPACE MArK ... 39 (2,) RE-ZEROKEY .....cooomrrrrrvvrriiiirrrriieen 14

(HI] E4 Comparator indicators................ 14 SAMPLE K€Y ....ccuveiveeceeeeeeeeeeen 14

EEImREE  \Veighing speed indicators.......... 14 100% reference Mass.............oovveevvveerrveen... 52

Interval memory active indicator ........ 14

S Interval memory standby indicator...... 14 -A-

] A&D standard format ..........c...ccccoeeeevenennne, 36

Processing indicator................... 14 AC adapter .........c............ 9,10, 13, 34, 41, 83

e | Stabilization indicator ................. 14 ACAL s 51

Acknowledge code..............ccoeiiiiiiiiiniinnn, 69
AD-1683 DC static eliminator-.............. 11, 94

) AD-1684 Electrostatic field meter.............. 94
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AD-8121B ... 65
Ambient humidity .....................co 11
Anti-static agent............occo 11
Anti-static wrist strap ................................ 12
AP-b Auto print difference ........... 31,65
RP-P Auto print polarity................ 31,65
Ar-d Zero after output ....................... 31
RE-F Autofeed ....coovveevieeeeeeee 31,65
Auto display-OFF..........cccooiiiieiieie 29, 34
Auto display-ON .................ool. 5,9, 29, 34
Auto printmode A ... 30, 35
Auto printmode B.........oooovvvvviiiiiiiiinnn, 30, 35
-B-

bASFAc  Environment Display17, 29, 40, 43, 46
bEP- HH buzzer.......c...ccooeeeeveeenee. 30
bEP” Hl buzzer.......cccooooeieieeeee 30
bEP- LL buzzer .......ccoeeeeveeeeeee, 30
bEP- OK buzzer.......cccovveeeeceeeene. 30
bEP_ LO buzzer .......cccocveeveeeeieenn. 30
bPS Baud rate .....coeeeeeeeeeeeeenn 32, 65
Breeze break .........ccovveevveiiiiiiiiiiiiiiiieee 6
Breeze ring ....cooovveviiiiiiiiiiiiiiiii 6
btPr Data bit, parity bit..................... 32
-C-

K@Y ovovvorereeeeeseisiee e 14,17, 22
Calibration ............ccccvveeee.n. 13, 21, 22, 47, 96
Calibration report.........ccccceeeevennnrnnnnnnn. 23, 47
Calibration test..........ccovveveiiieiiiiiei. 21,47
Calibration weight....... 9,21, 22, 23,24, 25,77
Calibration weight error ...........ccccccevvvvvnnnnns 79
Capacity indicator............ccccccuvvunnee. 14, 29, 34
Charged material..........cccoooeiiiiiiiiiiiiiieen, 11
{L AdJ ClocK.....ccovveenneen. 29, 38, 40, 47
Clock battery error..........ccccccveeiveeiiinnnnnnnnnns 80
Command list.........ccccuuuuuviniiieaes 68
Commands to control the balance............... 68
Commands to query memory data .............. 68
Commands to query weighing data ............. 68
Communications error ............cccceeevvvvvvnnnnns 80
Comparator function ...........ccccccevnvvnevnnnnnnnns 42
Lond Condition .........coeeueeee... 20, 29, 33
Conductive acrylic fiber ..........cccoeeiviiiiiiinnnn. 11
Counting mode .......ceeeeveeeiiiiieee e 50
[P Comparator mode.............. 30, 42
[P Fnc Comparator..........ccccccu...... 30, 42

97

{PHH Secondary upper limit............... 30
[PH, Upper limit..........ccooeeveeeeeenne 30
[PLL Secondary lower limit............... 30
{Plo Lower limit ......c...cooueeeeereenenne 30
{Pout Comparator output .................... 30
[P-r Comparison results ............. 30, 45
CP-t Comparator output setting...30, 42
CrlF Terminator.........cccooeveeeeeeeeennne 32
CSVformat ......oovveeeieiieiieeeee e 38
-D-

dAtA Data memory .........cccccceeveeueennn. 31
Data memory ...........eeeeveeeiiiiiiiiiiiiiieiiieiiineenns 53
Datanumber........ccooviveeiiiiiiiieee, 38, 96
Decimal point........cccccceeeiiiiiiiieeee, 29, 34
Digit o, 29, 31, 34, 96
Discharge.........uueeueeeeeeiiiiiiiiiiiiies 11
Display refresh rate.................... 29, 34, 82, 83
d-nao Data number output ............ 31, 38
dout Data output.........cccoeeuneennns 31, 65
DP format........cooovemeeeeiiiieieeeee e, 37
Smart range function..............ccccceeiiinnnnns 4,19
Dump print format ...........ooccoiineeiiie, 37
Dust guard ............eevveevviieiieiiiiiiieeereeeeeeanenneenns 6
-E-

Earth ground .............ooeveiiiiiiiiiiiieees 11
EC, EO0 ....ooveeiiiiiiieeeeie s 80
EC, BEOT oo 80
EC,EO2 ... 80
EC, BO3 ...t 81
EC,EO4 ..o 81
EC, BB .....ovvvvveeeiieeiiieiiiiieeve e 81
EC, EO7 oo 81
EC, E11 oo 79
EC, E20 ...ooevieeiiieiieee s 79
EC, B2 oo 79
ErFnc Extended functions............ 32,75
Error codes ......ooovmmmiiiiiiieieeeee e 69
Excess characters error...........ccccceeeeeeeennnee. 81
Extended functions .............ccouunnee. 26, 32, 74
External contact input ...........cccccciiiiiiinnnnns 64
-F -

................................. 4,20, 33, 82, 83
Format error..........cceeeiiiiiiiiiicce e, 81



-G

65 Capacity indicator ................. 29, 34
GLP report.....ccooovveeeieiiiiiieeeieeeiiiinnn, 21, 46, 47
Gram mMode .......ooovvvvveiiiiiiiiiiiiiieeeeeeeeeeeeee 18
-H -

............................................ 4,42, 43
Haold Hold function ..............ccocv.... 29, 33
-1 -

id ID number setting .............c........ 32
ID NUMDBET.....ueiiiiieeeeeee e 38, 46
inFo GLP outpuUt......ccoeeeeeeiiieiieeeeeeeees 31
INNIDIt e 26
Initializing the balance .....................ooee e, 27
INSUlators........oooeeeiiiiii 11
INternal €rror........cooviiiiiiieiie e 79
int Interval time...........cccevvveeeeeeeennn, 31
Interval memory mode.............ccceeeeeeeeeeeennn 36
-K -

KEY MOUE ... 35
Keymode B.........ooooveeiiiei e, 36
Key mode C...oooveeeeiiiiiiieieee e 36
KF fOrmat........ccoooeiiiiiiiieeiiieee e 37
-L -

Lin€arity ....cccoooeeeiiieia 82, 83
............................................ 4,42, 43
-M -

Memory full........ccooiii e 80
Memory type error ........ceuuvveieiieeeeieeeiiiineenn 80
MID. e 20
Minimum 100% display............ccccoeeeennn. 82, 83
Minimum 100% reference mass............ 82,83
Minimum unit Mass .......ccccceeeevviivvieeeenn. 82, 83
Minimum weighing range............cccccvcvveeennn. 4
Minimum weighing value display at start........... 29, 34
KEY..vvovveeeeeeeeeeeeeieeineas 14, 20, 40, 41
Mounting fixture...........ccccooeeeeei e, 7,91
MT format........ccveeeiiieiiiicee e 37
-N -

NU fOrMAL.....ceeeeiiiiiiiiiiiee e 37
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Number of samples.........cccccceveeeiiiinnne 82, 83

Numerical format ...........ccccoeeeiiiiiiiiiies 37
-0 -

............................................. 4,42, 43
KEY oveveevreeeerenean. 14, 18, 26, 34, 68
OP-01  BCD output/External contact input ......... 94
OP-04  RS232C/Five-level comparator contact output.. 94
OP-07 Extension cable.............cccvveeennn. 94
OP-08  Ethernetinterface............cccuveee... 95
OP-19  Stainless steel breeze break ....... 95
OP-20  Metal leveling foot ...................... 95
Operating environment ..........cccccoevvevvveeennnn. 83
Overload error.........oceiviiiiiiiiieieee e 79
Pan boss........ccoceei 85
-P-

Pan SUPPOIt ......oveeiieiieiiec e 6
Parameter setting error...........oooccvvveeveeennenns 81
Percent mode .........ooouvviiiiiiiiiiiiieeeeee 52
Permit .. 26
PIastiC ..o 11
Pk Decimal point .........ccceeeeeeen. 29, 34
P-ofF Auto display-OFF................ 29,34
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