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Please note that this equipment generates, uses and can radiate radio
frequency energy. This equipment has been tested and has been found
to comply with the limits of a Class A computing device pursuant to
Subpart J of Part 15 of FCC rules. These rules are designed to provide
reasonable protection against interference when equipment is operated
in a commercial environment. If this unit is operated in a residential area
it might 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 = Fedaeral Communications Commission in the U.S.A.)
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Set-Up

Unpacking Your HX -

Unpack the scale carefully and keep the packing material if
you are likely to transport the scale again in the future.
In the carton you should find this manual plus:

Q The Balance.

3 The Weighing Pan and Pan Support.

Q An AC adaptor {check that the AC input rating is correct).
3 A spare fuse (500mA, Time Lag).
Qa
Q

8P DIN plug for connecting an external switch.
Plastic Breeze Break fon HX-400

{HX-400 / 3000 / 6000) (HX-100)
Internat Weight There are two transportation
—_ ] Setscrews screws (internal weight setscrews)
=/, »x:f (Transportation Screws) under the bottom of the main body.

SR Be sure to remove them before use
Soriberizis i and keep them together with the
packing materials. When you
transpon the instrument, be sure to
tighten the setscrews.

The HX series allows its dispfay unit to be separated. If the
display unit is to be removed, remove the internal weight
set screws removing the display.

Section A page A+2 instruction-HX-v.2.a
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Spare Fuse 8P DIN Plug

{500mA, Time Lag) {For Connecting
an External Switch)

< QO

Lo Weighing Pan Draft Ring
Pan Suppont Woeighing Pan
(For HX-400 / 3000 / 6000)  (Far HX-400 / 3000 / 000) (For HX-100) (For HX-100)

AC Adaptor

Plastic Broeze Broak
{For HX-400)

i Best Conditions For Weighing ™~~~ ="

To ensure that you get the most from your balance, please try to

meet the following ‘Best Conditions’ as closely as possible:

The Balance must be level (check the spirit level on the rear of the
Balance).

The best operating temperature is about 20°C/68°F at about 50%
Relative Humidity.

The weighing room should be kept clean and dry.

The weighing table must be of a solid construction.

Corners of rooms are best as they are less prone to vibrations.

Don't install the balance near heaters ar air conditioners.

Pon't install the balance in direct sunlight.

Try to ensure a stable AC power supply when using an adaptor.

Keep equipment containing magnets away from the balance.

Warm-up the balance before use or leave it on standby (display OFF
State) overnight.

Ground the balance chassis for electrostatic discharge if the weighing
conditions warrant (see next page).

L oo gddcd o o
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Setting Up Your HX Balance

Place the balance on a suitable weighing surface (see BEST CONDITIONS
FOR WEIGHING, previous page) and connect the AC adaptor Please

ground the chassis if you think static electricity may be a problem (there
is a GND ground connection at the back of the balance ). '

") - ; ' Power Failure may be displayed
m ‘ P-FR il | when you plug in the AC

; Adaptor: see next page.

Turn the leveling feet until the spirit level indicates the balance is
level. Instali the Pan Support and Weighing Pan .

(HX-400 7 3000 / 6000) (HX-100}
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adsis (O g ars e ane msm,‘ﬂ

Vf” @80 (B Press the key. —

7 Q All the display segments [%-EE 8&&8&&&3@59
will come ON and you
will hear the ZEROQing [ 108 s

mechanism.

Q Moments later, zero will
be displayed. Also, the
internal setting monitors
(*) will be diplayed.

At this stage any weight reading wiil not be very accurate because the
balance has not been "calibrated”. You should "warm-up” your balance
for at least one hour before calibration. You may turn OFF the display by

pressing the |ON:OFF| key if you like.

Please also take the time to read SECTION B Introduction, it explains
several important features of the HX, before proceeding to calibration

SECTION C.
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Power Supply Notes -

Please use the AC adaptor that was supplied with the balance, an
alternative 12V DC power supply might not be stable enough for this

balance.

£ (€ [

The balance is always warmed-up and ready-to-use as long as the AC WaRM-UP
adaptor is connected. This is the normal state and does no harm to the  parance
balance. Please warm-up (plug-in) the balance for one hour before use. BEFORE USE!

| Display OFF State .

O When the balance is plugged-in, but the display is OFF, it is in the
"Display OFF State”. There are three possible displays while in Display

OFF State:

O Power Indicator
One decimal point at the right of the display. ]

Standby Indicator F

1 Power Failure
"P-FAIL" power failure is displayed if power | - ] ]
was interrupted during weighing the last time | d-Fj L l
the balance was used (see below).

3 Time Display

If you want the current time to be displayed )

during the "Display OFF State”, set the L ‘1 £ 1AM ]
internal setting "oFF x c1" to "oFF tc1" . _*—'

(see C1-Display in the section C-Parameter H°“’ Minte
Settings.)

#k| Display ON & Power Errors

The balance does a self check when you connect the AC adaptor, or
press the |ON:OFF| key. If there is a problem, you will get an error
display:

fIPower Failure:
i . "P-FAIL" power failure is displayed if

’ ,U- qu ,',’_ ﬁ power was interrupted during weighing
f . the last time the balance was used.

@] Press the ON:OFF[ key to clear.

Section A page A+6 instruction-HX-v.2.a
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{3 stabitity Error:

} | ‘Error 1’ will be displayed if the balance
1 Err or { ; takes more than thirty seconds while
i attempting to ZERO.

) Make sure that nothing is touching the weighing pan. If there is: press
the | ON:OFF| key to clear.

B3 If there is nothing touching the weighing pan or interfering with the
balance, then it is an ‘environment’ error.

Press the |RE-ZERO| key and the display will

show near ZERO. See that all of the BEST
CONDITIONS FOR WEIGHING have been met,
especially avoiding drafts and vibrations.

If ‘Error 1’ is still displayed, press the

key repeatedly until five setting monitor marks
(#) have been illuminated. This means that
internal setting "f gnd XC0" has been
altered to "Eana drpe. if the error still
persists, call your dealer for service.

. o nnn q
. Lt i

{ Weighing Pan Error:
- : 'Error 4’ will be displayed if the weighing
Frror Y . pan or pan support is not correctly
S .~ installed, touching something or if there is
a sample on the weighing pan when the

| ON:OFF! key is pressed.

‘Error 4’ wiil be also displayed if you
operate the balance with the internai
weight set screws installed.

&I Check the weighing pan and pan support,
remove any sample from the weighing pan
and wait for a minute. [f it doesn't correct

itself, press the [ON:OFF key and try

again after a few seconds. If the error
persists, call your dealer for service.

{ IMemory Error:
! p ~ ‘Error 5’ or ‘Error 8" will be displayed if

E Il ol s Vllie | - the balance has a memory problem.

- & Disconnect and connect AC power
i i and try again. If error persists, cafl
crrooarg your dealer for service.
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Setting and Confirming the Built-in Clock

You can select 12- hour or 24-hour display mode for the buiit-in
clock.

#&| Confirming and Altering the time
/ B Press the [ON:OFF] key

to turn the display to the
OFF state.

B with the key held down, press the

W' (oniore) ((PRINT ) (Gacaks:
o

key.
Q The current time is displayed.
% Z:00pm |

[Or, it is displayed in the 24-hour mode. Pressing

the | SAMPLE! key allows you to change the 12-

hour/24-hour mode.]

®1 If the time display is appropriate,
press the | ON:OFF/| key.

Q You are returned to the display
OFF state.

™ Confirm the current time
displayed. When you want to
display the date (year, month,

day), press the | MODE]| key.

Q The date(year, month, day) will be
displayed.

® Pressing the |MODE| key again

returns you to the time display.

Section A page A+8 instruction-HX-v.2.a
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W ® When altering the time, press the Ry
2 RE-ZERO| key first. -y
X Q First, the 'Hour' digits blinks. 2\
| | 2:iiem |

®) Each time the |MODE ; D —
key is pressed, the _’j e PM}
'Hour' and 'Minute’ (#00e )
digits blink alternately.

D
: 2:05pm |

,

y &l Each time the |RE-ZERO)| key is [ R ’nPMT

pressed, the blinking number in
the 'Hour' digits rotates |/

through /2 and back to } D% F: 1pPm ]

again. (in the 12-hour mode)

in the 24-hour mode, the blinking number in the
'Hour' digits rotates ] through 23 and back to [

again, each time the |RE-ZERO| key is pressed.

To quickly step through time, hold the |RE-ZERO| key down until proper digit

is set.

BJ Each time the [SAMPLE] key is

pressed, the 12-hour mode and
24-hour mode are selected
alternately. The 12-hour mode _
was selected upon shipment [

from the factory.

B} After aitering the
number in the 'hour’ [

digits, press the [MODE] [ ———

key.

QO The 'minute’ digits
blink.
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W (®E7=0) [ Each time the [RE-ZERO| key is L o T

- pressed, the blinking number in the 5 PM 1
'minute’ digits rotates '_(] ] through

§9,andthen, to Jf. {i | onward. Dt

@l After aitering the 'hour' and Z
'minute’ digits, press the |PRINT L 3 ' 15 PM J
Key.

Q You are returned to the time
’ display in Step 2.

| Confirming and Altering the Date

® Press the key . L ]

to turn the display OFF
state.

@) With the key held down, press the

key.
Q The current time is displayed.

! 4:00pm |
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V (Mcoe) [} Press the key.

Q The current date is displayed.

@1 If the date display is appropriate,

press the key.

QO You are returned to the display
OFF state.

@) Confirm the current date
displayed. When you want to
return to the time dispiay, press

the key.

Q The current time will be dispiayed.

® Pressing the key again

returns you to the time dispiay.

>l Press the

key.

O First, the 'Year' digit gJg_in1
blink. ’ DL ig-4i-cf q

(AE-ZERD:
L

@1 If you press the

'RE-ZERO] key with the

'year' digits blinking, the
towest one of the blinking Ey
‘'year' digits will be
incremented by 1. =

® The number in the 'year L q94-01-28
digits rotates {J{] through = ——
99 and back to 7] again.

To quickly step through digits, hold the| RE-ZERO| key down.

Bl To proceed to the
‘month’ digits, press | L

the key. i '_ '\_,IL 5! q]

QO The 'Month' digits blink.
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®l1f you press the

key with the

'month’ digits blinking,
the iowest one of the
'month’' digits will be
incremented by 1 each
time the key is pressed.

O

B} When you proceed to
the 'day’' digits, press
the key first to
blink the 'day’ digits.
The number in the 'day’
digits is incremented by

] 1 each time the MODEI

key is pressed.

B} After altering the 'year’,
'month’, and 'day’

digits, press the |PRINT

key.
Q You are returned to the
time display in Step 2.

Section A

page A+12

| 97-01-28
d 92-02-28 |

_92-82-28
92-52-29

instruction-HX-v.2.a



‘HX Series » Section B ==

INnfroduction

page B -1 Section B



Introduction

i It Welcomel

Thank You for Your £ANDY Purchase!

This is an owner's INSTRUCTION MANUAL for the A&D Electronic Balances,
Q HX-100 101g x 0.0001g Range 1 HX-400 410g x 0.001g Range

Q HX-3000 3100g x 0.01g Range 1 HX-6000 6100g x 0.1g Range

Electronic Balances are in one sense extremely simple products: they
are very easy to use. In another sense they are rather complex in that
they are high technology products, with many features available. This
manual will try to explain how your balance works and how to get the
most out of it in terms of performance.

The HX Series , multi-function, electronic balance is the product of years
of research, design, development and in-field testing. It incorporates the
latest advances in electronic and mechanical engineering and offers
increased features, increased functions, high resolution and portability;
all in a low profile balance base. Every care has been taken during the
manufacturing process of this balance to ensure that it will perform
accurately and reliably for many years.
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Introduction

| Specifications -

J Weighing units are g gram; Lb pound; OZ cunce (avoir); Lb/OZ; OZt;
troy ounce; dwt pennyweight; ct carat; mm momme; GN grain; t tola;

and TL tael. Counting and percentage modes are also standard.

Capacity x Resolution HX-100 HX-400
GRAM 101 x 0.0001 410 x 0.001
OUNCE (0Z) 3.5 x 0.00001 14 x 0.0001

1 POUND (LB) — 0.9 x 0.00001
Troy OUNCE (OZ) 3.2 x 0.00001 13 x 0.0001
Penny Weight (dwt) 64 x 0.0001 263 x 0.001
Carat (cf) 505 x 0.001 2050 x 0.01
Mormme {mim) 18 x 0.0001 109 x 0.001
GRAIN (GN) 1558 x 0.002 8327 x 0.02
TOLA (t) 8.6 x (.00001 35 x 0.0001
Taet (TL) 3.2 x 0.00001 10 x 0.0001
POUND/OZ - 0.9Lb x 0.01 OZ
Weighing capacity 1019 4109
Minimum display 0.06001g 0.001g
?gﬁ:ﬁf{:’)‘m" (Standard 0.00015g 0.001g
Linearity + 0.0002g *+ 0.002g
Sensitivity drift = 3ppm/°C
f;i?;i)ization time (Typical Approx. 3.5 seconds Approx. 1.5 seconds
Pan size 03.4" (085) 5.1" (£127)
Net weight 2.3b (5.8kg) 9.51b (4.3kg)
Disptay unit g, Lb, OZ, Lh/OZ, OZt, dwt, ct, mm, GN, t, TL, cnt, %

" {percent dispiay 1o the set weight)
:/:.erg;tnmum registered 0.01g 0.1g
% minimum display 0.01%, 0.1%, 1% {automatic switching)
Sf;[;‘;’?;ﬁ;“ezerat”m and 32°F to 104°F RH<85%
Power supply 100, 200, 220, 240VAC as required
{tactory preset) 50/60Hz

Display update rate 4 times/second (8 times/second at high-speed dispiay)
Externat dimensions ﬂilgg gg: gm ;ggg ((g; : é;s()'_%ﬂ
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Capacity x Resolution HX-3000 HX-6000
GRAM 3100 x 0.01 6100 x 0.1
QUNCE {OZ) 109 x 0.001 215 x 0.01
POUND (L.B} 6.8 x 0.0001 13.4 x 0.001
Troy OUNCE (OZt) 99 x 0.001 196 x 0.01
Penny Weight (dwt) 1993 x 0.01 3922 x 0.1
Carat {ct) 15500 x 0.1 30500 x 1
Momme (mm) 826 x 0.01 1626 x 0.1
GRAIN (GN) 47839 x 0.2 92592 x 2
TOLA () 264 x 0.001 519 x 0.01
Tael (TL) 82 x 0.001 162 x 0.01
POUND/OZ 6Lb 1302 x 0.010Z 13Lb 70Z x 0.010Z
Weighing capacity 31009 6100¢g
Minimum display 0.01g 0.1g
getgeng?rzﬂggviation) 0.01g 0.1g
Linearity + 0.02¢9 +0.2g
Sensitivity drift + 3ppmv/°C T 6ppm/°C
(S.Figgfsgﬂg)m-e Approx. 1.5 seconds
Pan size ' 5.8"x 6.1 (145 x 153) 8.8"x 7.7 (169 x 193)
Net weight 11.7lb {5.3kg) 11.9lb (5.4kg)

g. Lb, OZ. Lb/OZ, OZt, dwt, ct, mm, GN, t, TL, cnt, %

Display unit

{percent display to the set weight)

% minimum registered
weight

ig

109

% minimum display

0.01%, 0.1%, 1% (automatic switching)

Operating temperature and
humidity ranges

32°F to 104°F RH<85%

Power supply

100, 200, 220, 240VAC as required

{factory preset) 50/60Hz

Display update rate

4 times/second (8 times/second at high-speed dispiay)

External dimensions

201 (W) x 350 (D) x 62 (H)

The following sections introduce you to some of the major features
of your HX. Please take a moment to familiarize yourself with these
items as they will be helpful for proper balance operation.

Section B

page B-4
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Introduction

‘Features

O Memorizes the working condition of your HX series and extracts the
cperation pattern of the balance, obtains an optimum calibration timing
and performs calibration automatically at that time.

Q One Touch Automatic Calibration with motor driven internal calibration
weight. Caiibration can also be done using an external calibration mass
(within weight limits).

Q Comparator HI & LO limits, can be set using the optional AD-1652
- Wireless Remote Keyboard, or a computer via the RS-232C Serial

Interface .
d Using the comparator function, a built-in buzzer can sound when weight
exceeds set limits (internal comparator displays "+", "=", and "OK").

3 Interval data output settings, with clock function.

< The display unit and weighing unit can be separated. Depending on the
purposes of use, the instrument can be set up in 3 way; united, stand-up,
and separated.

3 An orange bar graph shows a current weight condition with respect to
weighing capacity. It represents visually how much can be loaded
further.

Q The balance is equipped with a built-in underhook for relative density
experiments.

| Accessories & Options

O AD-1652 WIRELESS REMOTE KEYBOARD Accessory
Optional infrared Remote Keyboard expands HX functions with a 3m, 60°
operating range for remote or isolated spaces. It has the same keys as
the HX series balance, plus many more, and a 10 key input.

O VIBRATORY SPOON AD-1651 Accessory
Handy vibratory spoon for medical compounds or powders. Vibration
frequency variable from 110Hz to 230Hz. Automatic weighing
adjustment with feed control output from the HX series balance.

O MULTI-FUNCTION PRINTER AD-8121 Accessory
A quiet, sharp, clear printout serial impact dot-matrix printer with a full
range of statistical functions: Weight Data, Total Weight Data, Counting
Data, Total Counting Data, Numbers of Operations, Standard Deviation,
Range, Average and Statistical calculation on up to 999 data blocks.

O Option OP-04
Comparator/current loop output board

O Option OP-05
Vibratory spocon AD-1651 connection board

O Option OP-06
Analog Output Board

O Option OP-10
Breeze Break for the HX-400

O Option OP-11
Breeze Break for the HX-3000

instruction-HX-v.2.a page B+5 Section B
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‘Standby and Operating Modes

adaptor is connected. This is the normal state and does no harm to the BALANCE

The balance is always warmed-up and ready-to-use as long as the AC Wars-ur
balance. Please warm-up (plug-in) the balance for one hour before use. BEFORE USE!

O The |ON:OFF| key switches the display ON & OFF. The display can also

be turned ON & OFF via the AD-1652 Remote Keyboard, or using a
computer via the RS-232C Serial Interface .

O Standby Mode is: when the balance display is OFF, but power is
supplied via the AC Adaptor. The last decimal stays lit as an indicator.

® Use the key to turn the
display ON or OFF. When the
balance is in Standby mode, a
period appears in the Display as
an indicator that power s
connected.

Standby Indicator IF

3 Time Display
If you want the current time to be displayed
during the "Display OFF State™, set the l
internal setting "oFF x ¢1" to "oFF 1c1".
(see C1-Display in the section C-Parameter
Settings.)

. /
i9: 2 1AM ]
Hour Minute

Mode. In day-to-day operation, Standby Mode is normal when the
balance is not in use. This keeps the weighing mechanism warmed-
up for accurate readings, and also keeps the balance's temporary
memory active. If the balance is not going to be used for a long
period of time, then it may be appropriate to disconnect the main
power.

@ The HX balance has two main modes: Standby Mode and Operating

' C-Parameters

Your HX balance has a number of software parameters that enable you
to select the best weighing features for your needs. These settings
control how the balance responds to various commands, operations and
options. C-Parameters are listed on page G2 and can be set using the
method as shown in the section CHANGING C-PARAMETERS SETTINGS. The
individual settings for each group are detailed in the section following
THE C-PARAMETERS SETTINGS.

ACAI Automatic Counting Accuracy Improvement

The ACAI™ (Automatic Counting Accuracy Improvement) function is an
exclusive A&D software advancement that re-calculates the unit weight
as more pieces are added, to improve count accuracy. This is a very
usefui function when counting light items, especially when there is a
large number to be counted.

Section B page B+6 instruction-HX-v.2.2
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Extended Controller AD-1652 {Option),
Wireless Remots Keyboard Sensor

",|IIIIIII|]"

Bar graph

i This bar graph is available as a
yardstick to avoid exceeding the
weighing capacity.

IIE.‘-E

- dical

1 Indicates the too heavy, too
light, and accepted conditions
of the weighed substance with
"+", "-", and "OK", respectively.

Abdda

Settl .

(J The number of iluminated
setting monitor marks * "
represents the ambient
environment of the balance and
its corresponding internal
setting related to the response
characteristic of the balance.

Stabili I

1 Indicates that a variable is stable.

Battery mark

1 Informs you if the supply input
voltage is too low.

Clock mark

1 llluminated during interval
cutput. - Indicating wether the
data is output or not.

Weidt ! One toudt orati
{1 Blinks when you are prompted : Q Huminated during one touch
for a set value entry from the AUTO calibration.
i balance side in the comparator
mode or during manual
calibration.
Syringe mark percent mark
P I Iuminated during feeding o, = Aweighed result is displayed in
i mode. terms of percentage against the
set 100% weight vaiue.
The balance counts by calcuiating Automatic Counting Accuracy Im
the weight of cne piece -weight provement function re-caluculates
cnt called the unit weight, then applying ACAI the unit weight as more pieces are

it to the total weight of what you are
trying to count.

added, to improve count accuracy.

instruction-HX-v.2.a
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and Remote Keyboard Sensor windows.

O Press on the middle of the keys to activate them, firmly but
not forcefully. You will hear a faint ‘/"beep’ when the key
has been activated.

0 Care should be taken not to scratch or break the display

OO The ON:OFF Key

The |ON:OFF]| key switches the display ON and OFF but does not cut the

power to the balance - so the balance will remain on standby (warmed-
up) while the AC adaptor remains connected (See POWER SUPPLY
NOTES section). The HX series uses a cobalt biue fluorescent display.
You can make sure that all the display segments are working properly by:

™ Wwith the display OFF, press
and hold the |RE-ZERO| key.

® While holding the |RE-ZERO
key, press the {ON:OFF| key.

All the display segments will
come ON (Press the |ON.OFF
key again when finished).

The SAMPLE Key

The ISAMPLEE key can be used to register a sample count {eg: 10 units)
in counting "cnt” mode or register 100% in percentage mode.

1 Pressing the SAMPLE key in the "g" (gram) mode rounds the lowest digit

to the nearest whole number. Pressing the SAMPLE key again returns
you to the original number of digits.

/9438|194 9]

Section B page B+ 8 instruction-HX-v.2.a
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The MODE Key

Q Press the |MODE] key quickly to rotate through the balance weighing
modes. :

J The weighing units are g gram; Lb pound; OZ ounce (avoir); Lb/OZ;
OZt troy ounce; dwt pennyweight; ct carat; mm momme; GN grain; t
tola; and TL tael (see the WEIGHING UNITS AND THEIR CONVERSIONS
section {page B+14) for more information concerning the different
weighing unit). There is also a percentage mode %, and counting mode
cnt.

d The [MODE key changes the units in the following sequence:

U When the first setting monitor mark (4) appears, press and hold the
MODE] key for about two seconds. Then, the next setting monitor mark

(4) will appear. When pressing and holding the key, the setting

monitor appears sequentially, one per second.
You can get a quick setting of response characteristic / environment.

Pressing the key again enters the "feeding mode”.
Press the |MODE| key repeatedly until five setting monitor marks (4) have

been displayed. Then, pressing the | MODE| key once again enters the
"feeding mode".

- Abd - (Ve - haass . + >
-0 nnn q o 1 q o i1 g o nnn 3
R Juu . LLuu . uts . uuu

- Inthe above "feeding mode", pressing the |MODE! key twice returns you
to the normal mode.

L ang sl C aoa Sl ¢ gog s
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The CAL Key

|

The key starts the calibration process. From the normal weighing
mode, with nothing on the weighing pan and the balance level, press the
key and the balance will calibrate itself!

The PRINT Key

The [PRINT| key can be used to transmit data to the AD-8121 printer, or
to a computer, via the RS-232C.

The RE-ZERO Key

Q The [RE-ZERO| key returns the balance to the center of ZERO when the

weighing pan is empty, and can also TARE total weight (sample and
container), RE-ZEROIng the display up to the maximum capacity of the
balance.

O When the display shows a small deviation from ZERO and the weighing

pan is empty (and TARE is not being used), then press the RE-ZEROC| key
to return the display to ZERO.

Section B page B-10 instruction-HX-v.2.a
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AD-1652 RX

Introduction

If you are using an AD-1652 Wireless Remote Keyboard,
remember that the balance sensor has a 3-meter, 60° operating
range.

A You will hear a faint ‘oFibeep if the key
has been successiully received.

R T Tt

3 meter, 60°
operating range

A JFibeepsz sounds
when signal is
received.

instruction-HX-v.2.a

page B+11 Section B



Introduction

MODE
MODE - The HX series balances are multi-functional

insiruments where switching between the
AD- 1552 RK R . . . .
weighing units contained in the balance

software is done by pressing the
key.
If the law in your area permits, you may use all of the units, or at this
software level you can disable the weighing units you don't regularly use.
Also, some dealers may initially turn OFF units which are not regular
used, but you may want to turn them back ON. The complete weighing
mode cycle is as follows (if some are missing please refer to your dealer):

‘Selecting Weighing Units ==

—— In this procedure, all available weighing units are initially | eeom

Yesl| turned OFF ~ you will have to select ail the units you want| —\ [—-
to use!/ You can escape at any time by pressing thej X Em
key. ESCAPE.no changes

®] With the display OFF:
Press and hold the

|
MODE] ey | o

® while holding ,
key, press the ; ON:OFF { un 1t 3

key.
Q "Unit 9" will be displayed.

PRINT| key - only "g" will be enabled and you will exit to the
weighing mode.

(SAUPLE) sampLe B If you wish to keep "g", :
‘ (3  rress the [SAMPLE] key. l’g L 3
AR The "O" stability indicator un !

will come ON, indicating
that the unit is enabled.

P l If you want only grams for your weighing mode, press the
A

Section B page B«12 instruction-HX-v.2.a
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W % IEI Press the key to L \?% ]

e move to the next unit.
Q "Unit %" will be
displayed.

" (SAMPLE) SAMPLE 5 ¢ : nosm
E’ C you wish to keep "% -
// . - as a mode, then press | ©  {fn 1F " ]
#UeERC the [SAMPLE] key.

QO The "O" will come ON,
the unit is enabled.

- Or — PetsNEtATINCOERASIREOSRBRAECIRBRTESS SR NPt ISR RS R TTIISEEIRYARDADNORSUUERRTD S [ EI X TR

mooe (] If you want to skip "%" as

a mode, then press the )
P L in ik

-
X AD-1652 RK key instead, to

move to the next unit.

& The weighing units/modes are g gram; Lb pound; % percentage
mode, cnt counting mode; OZ ounce {avoir); Lb/OZ; OZt troy cunce;
dwt pennyweight; ct carat; mm momme; GN grain; t tola; and TL
tael.

Continue enabling the modes using the the iMODE and
SAMPLE| keys until you have all weighing units desired.
& Remember: all available weighing units are turned

OFF at this point ~ you will have to select all the units
you want to use!

prINT ] When you have the units you want, press the
'PRINT] ([PRINTJ% on the AD-1652 Remote) key

e

AD-1852 K

to save any changes and exit to the weighing
mode. :

Or, it you want to exit without saving any
changes: press the |ON:OFF| key to exit without
saving and go to display OFF state.

AD-1652 AK
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#i| Weighing Units and

Section B

Their Conversions

Abbrev. Name In Full Conversion

Lb Pound 453.592 37 g

0z Qunce (Avoir) 28.349 523 125¢g

Ozt Troy Ounce 31.103 476 8g

dwt Pennyweight 1.555 173 84¢g
ct Metric Carat 0.2g (5=1 gram)

mm Momme (Japan) 3.75¢ (10=1 Tael)

GN Glain (UK) 0.064 798 91g
[ Tola {India) 11.663 803 8g
TL Tael {Taiwan) 37.59

TL Tael (Sing.) 37.793g

TL Tael (HK) 37.79849

page B+14
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!e The display unit of the HX series can be separated from the main body
depending on the working environments.

Q Unit for normal use.
Q Stand up when a working space is narrow.

& When the plastic transportation screws (internal weight setscrews) have

been already removed, replace them prior to turning the balance over or
on it's side.

’ ® Remove the screws (M4 screws) from, the bottom of the HX series.

Q You can see that the cable connecting the display unit and main body
is placed in the bottom groove of the balance.

Transportation Screws
{Leave them intact)

M4 Screws
{Remove these screws)

instruction-HX-v.2.a page B+15 Section B
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21 Remove the display assembly by pulling it straight out to the front, as
there are retainer locks that grip the support tabs on the display. Some
resistance to movement should be expected.

W Bl Remove the cable from the groove, which connects the display unit to
e the main body.

{Separated Type)

B} Before using, remove the internal weight set screws (transportation
screws). This must be done with the balance right side up, not on it's
side or inverted.

Section B page B+16 ' instruction-HX-v.2.a
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» B Remove the piastic caps located in the rear of the HX main body and
insert the legs of the display unit into the holes.

Plastic Caps

$ (Stand-up Type})
2} Before using, remove the internal weight setscrews (transportation
screws) this must be done with the balance right side up, not on it's
side or inverted.

instruction-HX-v.2.a page B-17 Section B



Introduction

‘Using .the Glass Breeze Break Conveniently:

g The glass breeze break can be opened/closed in various ways in order to
improve operability of the HX series. Examples 2 and 3 below show

convenient ways of use.

Open only the top
breeze b);eak

Example 1

Example 2 Example 3
Move only the handle Move only the handle
with your left hand with your right hand
and open the right-side glass. and open the feft-side glass.
At the same time, At the same time,
you can pface a sample you can piace a sample
on the weighing pan on the weighing pan
with your right hand. with your left hand.

Handle

Move the slide up and
down to fix on free
the handie, like a bar.

Section B page B+18 instruction-HX-v.2.a
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Calibration

‘Intelligent. Calibration

This mode memorizes the working condition of the balance and

extracts its operation pattern, it heips you obtain an optimum
calibration timing and enables automatic calibration at that time. The
balance is automatically calibrated periodically without interrupting its
weighing work, and you will be freed from froublesome calibration
work.

>—~>-1 Q Ininternal setting, select the CAL setting "CAL 0 c4” "ENABLE ALL CAL."
(Upon shipment, "ENABLE ALL CAL." has been selected.)

Q In order to operate intelligent calibration, it is recommended to leave the
balance turned on even when it is not used. in this case, the display may
be left turned off.

3 When you want to disable intelligent calibration, select the CAL setting
"CAL | c4" "DISABLE INTELLIGENT CAL." (Even if intelligent calibration

is disabled, internal calibration is performed by using the key.)

-One Touch Calibration

- ] Have the display ON, in normal weighing
i mode and stable. Check that there is nothing |- ° 3}
on the weighing pan and the balance is level.

CAL ' _ A
-EI Press the _ICAL[ key. - - e ]
B LAHL
AD-1652 RK L e
) —7S
- Iy
Q You will hear the L [ALL
calibration mechanism —
working as the display rar b
goesto [ HL . A decimal =
point will move to show |- -
that calibration is in | [ae o
progress. —
tae b
CRL Endb
.. &1 When the balance is finished calibrating it will
return to normal weighing mode. — 2
{ ° H T

Section C page C+2 instruction-HX-v.2.a
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You can easily calibrate your HX balance by using your own
calibration mass. If you want to enter the precise weight of the
calibration mass, or what to use a different size mass, see the following
page for instructions (ENTERING A DIFFERENT CAL MASS VALUE).

Calibration

@ Have the disptay ON, in normal weighing (— -
. mode and stable. Verify that there is nothing [

on the weighing pan and the balance is level.

&4

B Press the key, and

then immediately press

the [PRINT] key.

Q The last set CAL weight
will be displayed ("100g

for HX-100, 2009 for HX-
400, 2000g for HX-3000,

bkg for HX-6000" are the
factory setting). If you
wish to change this
setting see page C-4.

ZEROQ

Press the |[RE-ZERO

key. AD-1652 AK # l’:‘ql'. g

Q "CAL 0", then the "ili"

smz
mark, and "CAL F" will L CAL F

be displayed.

When "CAL F" and “il"

ﬁ!P

are displayed, place the
calibration mass on the

r
X
"--
-~

pan.

9

~~
u
o~
™
b |

Q.

Q The "#8" mark, and then

"CAL End" will be
displayed.

mass and the display will

Remove the calibration I

return to normal weigh-

ddd

ing.

page C-3
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| Entering a Different CAL Mass Value

- If you want to enter the precise weight of the 5%
By calibration mass, or want to use a different size| ¢ QUOFE
% mass, then between Step 2 and 3 above, use the
Keys as shown below to enter the new mass value. EScAPE A0-1652 RC
.ne changes —

HX-100 : 100g *15digit

HX-400 : 200g, 300g, 400g *15digit
HX-3000 : 2000g, 3000g +15digit
HX-6000 : 3kg, 4kg, Skg, 6kg +15digit

® Press the |SAMPLE| key to Bl Press the [MODE| key.
increase value by +1 digit.

Pressing the MODE key alternates
the display between "2000" and "3000".

(For HX-3000)
(For HX-3000)

Section C page C-4 “instruction-HX-v.2.a



Calibration

#| Calibration Notes and Errors -~ = =

3 A If you are using two calibration masses (say a 100g and
= a 200g to make 300g) a "-CAL E" will be given after you
@ load the first mass — but "CAL F" will be displayed when

you place the second on the weighing pan.

O CAL Errors:

- 1 ‘-CAL E' will be displayed if the
-FARL E calibration mass is too light.

' ‘CAL E' will be displayed if the
LAL

calibration mass is too heavy.

=y

B Check the mass weight, look for something touching

the weighing pan. Press the |RE-ZERO| key, then

the key (to use the balances' internal CAL
mass) before trying again with an external CAL
mass.

‘CAL no’ will be displayed if the balance
no is not stable while weighing the
calibration mass.

@] Check for excessive vibrations or

drafts. Press the |RE-ZERO| key or

see BEST CONDITIONS FOR WEIGHING.

==
|§C!

instruction-HX-v.2.a page C-5 Section C
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Waeighing Mode

‘Simple Weighing

For accurate weighing, please warm-up the balance for
& an hour before using and try to meet the BEST CONDITIONS
FOR WEIGHING.

B Press the key.

Q The display will come [
ON with ali segments Iit; .

. I~

\.f
umeimum ""'S‘tkr“’

Q The display will blank =_§_: s og&&&ﬂ&&&ﬁmﬂ

for a moment while the
balance zero's;

O Moments later, '0' is dis- = .3
played, the '0' stability ¥ )
indicator and the '4' | ° ann )

internal setting monitor =
(Cond x co) will come
ON.

Section D page D2 instruction-HX-v.2.a



Weighing Mode

® Press the key [ = )

quickly as required to
select a unit and the
weighing mode.

Q Press the key l m

quickly to rotate through
the balance weighing
modes. [ ~

. . o nn q

QO When the first setting uy
monitor mark ( 4 )
appears, press and

hold the key for [ .

about two seconds.
Then, the next setling
monitor mark { 4 ) will
appear. When pressing

== [Ii{uminate five setting]
~ {monitor marks (4 )

° aag s

=) (Press once again)

and hoiding the [MODE] { : qon 9| [Syringe mark (=)
key, the setting monitor u fluminated
appears sequentially, Weighing mode

cne per second.

@ flluminate five setting
monitor marks { 4 ) and

press the [MODE] - key

once again. You will be
placed in the feeding
mode, and at the same
time, the syringe mark
— ) will be
iluminated.
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----------------------------------------------------------------------------

@ Place item(s) to be weighed on the
pan, wait for the round stability
indicator to come ON and read the
weight.

—%
. o 1A
ca004 3

Wait for Stability!

) B When the unit is gram (g), :
c pressing the key {

X can display a variable, T A3
rounding the lowest digit . { 3]

Q The lowest digit is rounded to
the next number.

Q Every time the [SAMPLE| key [~ n ]
is pressed, the pre-rounded {_ 2 9 3]
and post-rounded variables @
can be displayed alternately. —

° 2l 9
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Woeighing Mode

¥} Weighing Errofs

‘) t I there are stability problems the env:ronmental parameters can
“ be adjusted to meet different conditions, please see the
* CO-Environment parameter group.

QO Weighing Pan Error:

Q *-E’ will be displayed if the the
[ -£ :J weighing pan or pan support are not
installed.

O Overload Error:

[ _ Q ‘B’ will be displayed if the weight is
£ beyond the balance capacity.

Q Stabliity Error:

‘Error 1’ will be displayed if the balance
{ Errar i ' can not become stable while weighing.

Bl Check for excessive vibrations or
drafts. Press the RE-ZERO] key and
see BEST CONDITIONS FOR WEIGHING.

Q Memory Error:

has a memory problem.

‘Error & will be displayed if the balance
L Errorh ]

®1 Disconnect and connect AC power
and try again. [f error persists, call for
service.

Q Memory Error:

{ ErrorT

‘Error 7' will be displayed if the balance
j has a memory problem.

® Disconnect and connect AC power
and try again. If error persists, call for
service.
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"Using RE-ZERO 10 TQIe (or e key on &>

® Place a container on the weighing

pan.
LAY 4
A v
[ ¢ 3mm o
QO The display will show the container
weight.

[EI Press the to[- = 2 }
. 9

cancel the weight. i
Q The display goes to zero.

£
o

AD-1652 AK

Fill the container until the target
weight is reached. -When adding
more than one ingredient to the

container, press the | RE-ZERQO| key

after each.

LYy J

. s A
¢ 4gmn o

Q The display will show the sample
weight.

Section D page D+« 6 instruction-HX-v.2.a



Woeighing Mode

ut of a Container

™ Place a full container on the
weighing pan.

% igagn

G The display will show the weight of
the container and its contents.

TARE @} Press the RE—ZEHO]
- (TAPEIR on AD-1652( =
¢ am 9

Remote) to cancel the
weight.

Q The display goes to zero.

AD-1852 RK

&l Remove until target weight is reached,
as shown by the negative display.

L -sggg s
AN

QO When subtracting more than one
ingredient from the container, press the

key after each.
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| Weighing Out, Goal Remains in Container

RE-HO TARE
N
AD-1652 AK

Press the

[FEZERD)
(ITAPEJR on AD-

1652 Remote) to

®) Fill the container

cancei the _
Bl Place a container on the weight, {the container may be
weighing pan. ) remqved and fl[leq
QO The display outside the weighing
goes to zero. chamber}.

™ Remove until the target weight is
reached.

" ° sagm s
FAY

instruction-HX-v.2.a
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| Deviational Weighing (pifference from an Ideal) -

™ Place a reference object (an ideal)
on the weighing pan.

> sagoog
[A.N

Q In this case, an object that will be
weighed next should ideally weigh
50g.

TARE [ Press the |RE-ZERC

() (e —
Comed ([ TAPE|X on the AD-1652 [ R oo SJ
Remote) to cancel the - Ay

weight.
Q The display goes to zero.

®] Comparative objects will now show
their deviation from the reference
weight (zero) by a plus or minus
weight. '

. ¢ -goge3
FAN

J The bar is -0.0003g under the ideal
weight of 50g.

A 1f you want to use a container,
you wouid also put it on the
weighing pan in Step 1.
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Waeighing Moda

“Underhook Weighing versty vetsminaton

» The HX Series comes equipped with a standard built-in underhook. This
makes density determination a relatively simple matter. You may hang a
light-weight weighing harness from this hole or thread a strand of fishing
line through it. For best results re-calibrate the balance with the harness
fitted. Place the balance on a weighing table with a hole cut in it or place
it on a firm metal stand designed for underhook weighing. In either event
take care to exclude drafls with a breeze break around the apparatus.

You can find the relative density (specific gravity) of a metal or some other

m material from its loss in weight when weighed in water. Because one
gram of water is aimost exactly one cubic centimeter in volume, the loss
in weight (floating weight through displacement) associated with
weighing an object in water is in proportion to the object's volume. By
dividing the object's weight in air by the loss in weight in water (volume),
you can find the relative density of the object (expressed as g/cm3).

Section D page D<10 instruction-HX-v.2.a



Weighing Mode
“Underhook . Weighing Example = -

W’ Bl After you have prepared @GEzse)  ZERO

the weighing mecha- 1
nism: Press the ] o — |

ey o

cancel the mechanisms’
weight.

/f' ® Place an object on the
y weighing mechanism and
record the weight.

QO In this exampie, the mass
weighs 10g in the air.

jflil After recording the

Y weight: Press the
' RE-ZERO| key to cancel

the weight of the mass.

fﬂ Lower the object into
water at 4°C (maximum
o .

) density).

[ +]
]
£
C3

L2

(T a9

O In this example, the mass
weighs -0.4662g in
water, which is almost the
same as 0.4662 cm3.

S _gygEe 9

7 Bl Compute: 10.0000g+0.4662cm3=21.45g/cm3. The mass is most
likely platinum.
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Counting Mode

‘cnt'- Counting Mode -

The HX balance counts by calculating the average weight of one
piece-weight called the unit weight, then applying it to the total
weight of what you are trying to count. A&D has added exclusive
software called ACAI™ Automatic Counting Accuracy Improvement
that constantly updates the unit weighi.

Section E

AD-1552 RK

7> B Select "cnt" with |a) If you see this display, A )
the then a previous count D[ o 1
weight has been entered, gent )
) continue to Step 2.
b) If you see this display: R
continue from Step 3. D{ ° 10- cnt
AD-1652 AK ~
Bl Press the |SAMPLE} key —— AV, ‘
SAMPLE {also see step 1b). [ ° 10 0 cnt ]
- Q "10 0 cnt"  will be
av-eszak displayed.
zzro (] Press the |RE-ZERO]| key to | u ' ,V ]
I ZERO the display. P {d 0 cnt
" AD-1652 AK
® Place 10 units
on the pan: : =
and press the |©. ° il cnt
SAMPLE
key. Q "10 cnt" will be displayed
SAMPLE indicating the sample

-‘ you have on the pan.

Q ‘Lo cnt’ will be displayed if the unit weight is too (-
small: less than 0.01g. The display will return to the {_ Lo

"10 - cnt” dispiay.

page E-2 instruction-HX-v.2.a



Counting Mode

O Now, to activate the ACAI, you wili
need to approximately double the
sample. The number you add can be
an estimate, but must be between 3
and 16 additional units (see following
ACAIl Table just below ).

® For this example we will add 10 more
units (double the sampile).

Q 20 cnt" will be displayed and ACAIl should {- - ACMD
appear meaning count was within the ACAI { ° 2l cnt]
range.

B 234 3]

» At this point please refer to the ACAI Table, or the following section:
ACAIl OPERATION, concerning the number of units that need to be
added to satisfy ACAL A rule of thumb is to approximately doubie the
previous count until you reach your target. Make sure that the ACAl
indicator appear as you build. When you have reached your target:
count! .

aca; | The table below shows that with an approximate number of
Taple |Sample unit "Pcs" on the weighing pan - to keep ACAI
working, you add more units within the ACAI Addition
Range shown, you don't have to be exact.

Pcs On the ACAI
Welghing Pan | Addition Range 60....0...... 63 — 108
10... ..., 13 — 26 70.....k....... 73—+ 118
20...}......23 —+ 47 80...cdeeveirnn 83 —+ 128
30...}.... 33 — 65 90.....de e 93 — 128
Y: X6 IS 43 — 81 - 100.. e, 103 — 148
50 b, 53 — 95 over 100.....1....... 104 — ..
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Counting Mode

-*Counﬁng Mode Noftes . - .. .~

o .

=,

Rs23C

| To Increase

If you want to use a tared container: Load the

container before pressing the |RE-ZERO|key in Step
"3 (you may also use the [ZEROlx or [TARE[x key on

the AD-1652 Remota Key-board).
234 5

1 g ENTER Example:
123.4g {
[M\unit weight can only be set in grams,
and ACAIl does not operate.

as unit weight
QO The Unit weight can also be set digitaily using the RS-232C
Serial Interface. Unit weight can only be set in grams and the
ACAL! will not operate.

MODE

FUNC.  UNITWT  whio keys

O The unit weight memory is non-volatile, even though the AC
adaptor is disconnected, so unit weight is remembered (except: if
you turn weighing units OFF or ON).

The Counting Accuracy

To increase the counting accuracy, refer to the following procedures
instead of the Step 3 to Step 4 on page E«2.

7 1 Press the S
. PRINT| key io rotate o 19 -
the piece count from 10 to 100 to -
set the actual piece count. s
-°gd -
L' . ° 35 -
Example: 30 units were
selected.
Bl Piace the 30 units on the pan. = w
O *3f- ¢ k" will be displayed. | .= 30 - cnt
Bl Press the |[SAMPLE| key to (-,
register the Unit Weight. .= Jicnk
Q "38¢ At " will be displayed. (Units on the pan will be

displayed.)

instruction-HX-v.2.a
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Counting Mode

‘Using ACAIl

~=-1 & Do not take any pieces off until the end of the ACAI procedure. \f

you do, ACAI will stop operating and you will have to start again
to use the ACAL. if you are unfamiliar with ACAI, please read the

next section before you start.

A You don't have to count out the pieces when you add, just stay
within the ACAI range.

i cnt

\We are at the same place as Step
5 on page E+2.

o ¥
. ™ V
. L= {it

To start ACAI operaticrﬁ, unit weight
must be registered and the sample still
on the weighing pan.

Add pieces within the nearest ACAI
range, following the table belpw.

- " A(’:A{%~>
i 50 cot |

L ] Ac%ﬂ .':nt] { ° icd r:nt}

As you add, the ACAl indicator When you stop adding, the stable
will be ON as long as you are in indicator comes ON, the ACAI

range. indicator will disappear.
Pcs On the ACAI

Welghing Pan | Addition Range 60..... . 63 — 108
10 13— 26 700 forereans 73 — 118
20 . 23 — 47 80....4....... 83 —+ 128
30 ... 33— 65 90..... e 93 —~ 128
40 .4 43 — 81 100, s 103 — 148
50...0 53 -+ Q5 over 100.....1....... 104 — ..
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Counting Mode

LT a0 e |5 123 cnd

As you add, the ACAI | When you stop adding,

indicator will be ON as the stable indicator
long as you are in comes ON, the ACAI
range. indicator will
:disappear=..

- B} Continue adding pieces within the ACAI range untii you have
i reached a sample size as large as the largest number of pieces that
you will be counting. For example, if you are going to be counting
up to 300 bolts, follow the ACAI procedure until you have over 300
pieces on the weighing pan.

B When you have added the maximum number of pieces required,
remove the sample pieces and start your counting job.

Section E page E+6 instruction-HX-v.2.a



Counting Mode

ACAI Automatic. Counting Accuracy. Improvement - -
The ACAI™ {Automatic Counting
Accuracy Improvement) function { -

g re-caiculates the unit weight as
- more pieces are added, to
improve count accuracy.

03

ATAI
cd cnt]

When the balance calculates unit weight from sample pieces, the more
sample pieces that are used, the higher the accuracy. For example: let's
say that you use 10 pieces as your sample and the unit weight calculated
by the balance from your sample is 1g. Using the ACAI feature, after
loading on 200 pieces, the balance determines that the average unit
weight is really 0.98g instead of 1g. This is improved accuracy and could
make a big difference when you are counting thousands of pieces.

You need to stay within the ACAI counting range as you add more
pieces. But this is easy to do and only needs to be done once, up to 500
pieces. After that, the ACAl remembers the most accurate unit weight.

If you set the unit weight digitally, by using the optional AD-1652 Remote
Keyboard or by computer via the serial interface, the ACAI function will
not operate.

| ACAI N

@ You must do the ACAIl procedure just after you set the unit weight.
Samples must be still on the weighing pan.

3 Do not take the samples off until the end of the ACAI procedure.

O You don't have to count out the pieces when you add, just stay within the
ACAI range.

Q Continue the ACAI procedure to reach the largest amount that you will
be counting (or 500 pieces).

Q If you want the most precise counting results every time you count
different batches of the same item, use ACAl every time you start
counting the next batch (in other words, if you are counting to 100, start
with approximately 10 pieces and then when you add, approximately
double the amount until you get to 100).

otes

,)) ] & The ACAI function DOES NOT work when the unit weight is
Zorsszan | | Somm set digitally by the optional AD-1652 Remote Keyboard, or
~ using a computer via the RS-232C Serial Interface .
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Counting Mode

E “Counting. Errors o7 o e el T

T Count Sample too light: ‘Lo cnt’' will be displayed if the unit
weight is too small. The display will show
‘Lo’ and returns to the "10 - ¢cnt" display.

®1 Unit weight is less than 1digit.

t Lo cnE

-

O Stability Error: ‘Error 2" will be displayed if the balance
can not become stable while registering
the unit weight.

™ Check for excessive vibrations or

drafts. Press the |RE-ZERO|key and

see BEST CONDITIONS FOR WEIGHING.

S

Errar 2
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Parcent Mode

i 1l ‘%' Percentage Mode = = ¢

percentage an item being weighed differs from an ideal weight. This
ideal weight is called a '100%"' weight. For example: if you have a
metal bar that should weigh 50g, you simply register 50g as 100%
weight - then when you weigh subsequent bars, the balance wil
display what percentage of the 100% weight they are (100% = 50q).

The HX balance contains a percentage mode which will tell you what

ﬁﬁ'@ Select "%" with |a) If you see this display,  « T
- the -MODE then a previous percent- |- o in
’ key - age weight has been en- = 7 s
' tered, continueto Step 2. |~ vAn A%
tuy o

b) If you see this display: —
continue from Step 3.

A} 1657 AC

SAMPLE B Press the |SAMPLE| key — \y ,
. - (also see step 1Db). . ° 100 o *
AD-1652 RK . u u
Q "100 0 %" will be
displayed.
ZERO - —
-' ® Press the |RE-ZERO| key to [ o o o” ]

AD-1652 RK ZERO the display.

™ toad the ideal 100% sample.
AV 4
[_ : - D"fo }

o {1 -
tu

O The '0" will go to a '-' to indicate
that a sample has been loaded.

®l Press the |SAMPLE! key. [ " ” }
. o °

O "100 %" will be displayed

when the ideal weight has —= ¢ -
been registered. [ o nnn- ]
AD-1652 AK ’U uu

Section £ page F+2 . instruction-HX-v.2.a



Percant Mode

® items will now show their deviation
from the ideal weight.

°  gggg* ]

QO In this example the bar is 99.95% of
the ideal, or 0.05% under weight.

B Percentage Mode Notes = oo

A If you want to use a tared container:
Load the container before pressing the

RE-ZERO! key in Step 3 (you may also

use the [ZEROlRor {TAREJX key on the
AD-1652 Remote Keyboard).

- SAMPLE 1t 9 ENTER Example: . w o
B O OO me [ ° reaws” |
FUNC.  100% WT  whia keys as 100% weight

M\ 100% weight can only
be entered in grams.

0 The 100% weight can also be set digitally using the RS-232C
I'E;l Serial Interface. 100% weight can only be set in grams.

RS-212C

adaptor is disconnected, so unit weight is remembered (except: if

Q The 100% weight memory is non-volatile, even though the AC
you turn weighing units OFF or ON).
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Percent Mode

| Percentage Mode Errors =~ oo

O 100% Sample too light: ‘Lo Pct’ will be displayed if the 100%
— weight is too small. The display will show
[. o % _] ‘Lo' and returns to the "100 - %" display.

Lo
Bl 100% weight is less than 100digits.

3 Stability Error:

‘Error 2’ will be displayed if the balance
can not become stable while registering
the 100% weight.

® Check for excessive vibrations or

drafts. Press the {RE-ZERO| key and

see BEST CONDITIONS FOR WEIGHING.

{Errar c
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Intarnal C-Parameter Settings

‘Internal Parameter C-Functions

Your HX balance has a number of internal software parameters that
enable you to select the best weighing features for your needs.
These settings controi how you want the balance to respond to its

environment, various commands, operations and options. An overall
C-Parameters table is shown below.

All of the C-Parameters have initial settings from the factory, or
possibly from your dealer. You may change these settings easily as
you need them, or conditions vary.

CHANGING C-PARAMETERS explains how to change the settings. The
individual settings for each group are detailed in the following section
THE C-PARAMETERS.

Parameter Group #

Q When you are in the CHANGING

C-PARAMETERS mode, the
pararneter name, its present
setting, and the group number

Pam;wmr Na"me Semng are d:splayed.
A 4
CO |Stb-b| Land | Erc
Envirorenant | Stabilty Band Width | Responsa/Enviren. | Zero Tracking
C! |SPEEd| d 5P (Point| P-gn | ofF
Display Rafrash Rate Roadability Dacimal Dispiay Auto Start Func | Display OFF State
£Z |Print| AP-P | RP-b | d-out | t-out| [adE
Data Output Data QutMode | Auto Prirt Polarity | Auto Print Band Send Date Date Send Time Data Send Coda No.
PRUSE |dALE |ARE-F | Ar-d
Date Pausa Frate Ordar Auto Feed Auto Data Transmit
c3d | &P5 | PAr bt | SEaP |Lr--1F| EYPE
Seria! Interface Baud Rats Parity Bit Data Bit Length Stop Bit ermirator Data Format
E-UP dP { E-Lad [
Recaive Time ASCI decmi. code Error Code CTS Controd
cd | [AL (LAL-L | infa
Calibration CAL Jnhibition Self Check CAL Date & Time
ES Hf‘ = U Hr - Hr -
Auto Re-Zero Auto Function Auto Ra-zero Band! Detecting Time
ch L {P-d | [P-0 |GEEP. |bEEP- |BEEFP™
Comparator Qut] Comparison Mode Comp. Out Comp. Neer Zaro Buzzer LO Buzzer GO Buzzer HI
ci An
Analog Quiput | Moda Selection
c8 PF |
Misc. n.nm: Kgybd i | ammaters Protacy FROs
Section G page G2 instruction-HX-v.2.a




internal C-Parametear Settings

Expanding the Applications of the HX Series by Interrial Setting

0 As we want to incorporate the balance into the system, it is troublesome to
press the |ON:OFF| key every time it is used.

Answer: Make use of "auto start." Select the internal setting "P-gn { c1
(Refer to the page G+7 which has "C1: Display")

0 We want to take in as many data as possibie through the RS-232C.

Answer: Set the display refreshment to "high speed" at any time.
Selecting the internal Setting "S%E E d 2 ct" outputs the data 8
times per second.

{Refer to the page G+7 which has "C1: Display")

0 We want the printout to be started automatically when substance is placed on
the pan.

Answer: Make use of "auto print A/B.”

Selecting the internal setting "Pr (ak £ c2"and "Pr ;nk 3 c2"

outputs the data once after stabilization. (Refer to the page G+8 which
has "C2: Data Output™)

3 When we unload the substance weighed from the balance we want zero 1o
be displayed automatically.

Answer: Make use of "auto rezero." Select the internal setting "He - [ | cs"
(Refer to the page G+13 which has "C5: Auto RE-ZERO Function”)
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internal C-Parametar Settings

‘Changing C-Parameter

‘Settings

=21 Q The C-Parameters can't be changed when the memory
is protected by "PF" C8 group. If this parameter is set ‘ _

to ‘protect, £F [ g, changeto PF {8
Q You can escape without saving any changes, at any

time, by pressing the | ON:OFF| key.

AD-1852 RC
ESCAFPE no changes —

Press and hold the

.

@1 with the display OFF: l ]

®l while holding |RE-ZERO|, [Egﬁs ;mesmé.é E?k ,,o]
press the | ON:OFF| key. =UBH&H ) H EES

Q All dispiay segments will

come ON .
& Press the {MODE| key to Parameter Group #
move to C-Parameter *
etti m . - i
Settings mode ’ r CEh-b 0 J
O The software version — Gecmal
number will be displayed parameter Name Setting indicates
briefly, then the first setting in
Parameter Name, memory)

Setting and Group
Number will be
displayed.

E- B Use these keys to move
' through, or change the
C-Parameter settings:

s o]

a
F-Ii b -r_SAMPLE:i SAMPLE T
Sﬁ-t -
Stb-b Ho-1sszRe 0
Parameter S

& The decimal point appears to indicate the value that is presently
stored in memory.

A Parameter Names, Settings and Group Numbers will loop.
So if you miss a setting, keep going until it comes around again.

Section G page G-4 instruction-HX-v.2.a



Internal C-Parameatar Settings

‘ O Remember that you can escape at any time without 3 ST
saving any changes, by pressing the | ON:OFF| key. \ et

ESCAPE.ne changes

£ PRINT
_A_;;/“'f - 2] When you have finished: Press the |PRINT| key
v to save the changes and exit to the weighing

AD—:&RK
mode.
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Internal C-Parameter Settings

Parameter Abbreviation
{As seen on Balance Display) Parameter Name

Parameter Group Number
< G <

‘The C-Parameter Settings

a Stb-b x €0 | Stability Band Width

"+ "Indicates > J - | 1 digit FC00:0
Factory Setting| 1 | 2 digit FC00:1
s > <
Parameter Parameter Setting Definition RS-232C
Setting FC Number

| CO « Environment

0 Stb-b Xco | Stability Band Width
NOTE: The Stability indicator turns ON when display deviation is
within the range set by "Stb-b™.
[ +1 Stable when 1 digit FC00:0
_C, EhH-h ! | Stable when 2 digits FC00:1
c Stable when 3 digits FCO00:2
Q Cond Xco| Response / Environment
i Fast Response / Good Environment FC01:0
faond ! | Mid-Fast Response FCO1:1
c <! Normal FCO01:2
el A bit Slow Response FCO01:3
d | Slow Response / Bad Environment TFC01:4

Section G page G+ 6
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Intarnal C-Parameter Sattings

O tre xco| Zero Tracking Detection Time

NOTE: The balance traces a zero-driit caused by the change of
temperature, humidity, air pressure, etc., and stabilizes the
ZERQ point. Display continues ZEROQ if the drift is less than 1
digit per time decided by ‘trc’ parameter. If weighing very light
samples, select a smaller number.

{ ZERO tracking OFF FC02:0

t r ! Long (Weak Tracking) FC02:1
c *1 Normal FC02:2
) Short (Strong Tracking) FC02:3

'_'C'l ‘e Di5play;_- T

Q SPEEd Xc1| Display Refreshing Rate
] -1 Normai if Stable, Hi speed if Unstable FC10:0
L-,PF E ,-f | | Normal (4 times/second) FC10:1
c Hi Speed (8 times/second) FC10:2
O diSP Xci1| Repeatability
-l 1 digit FC11:0
d.5P ! | 2 digits FC11:1
Z | 5 digits FC11:2
2 Point Xci1| Decimal Point Display
PQ ”.“(__ I -1 Point () FC12:0
{ Comma (,) FC12:1

Q P-on Xci1| Auto Start Function
_-—|_—~—r
i +| No Auto start FC13:0
P-gn |1 4
! Auto Start (You don't have to press the FC13:1
ON/OFF key to start weighing, the display will
come ON when power is supplied)
Q oFF Xc1| Display at 'Display OFF State' see p. A+4
D}' F {J -t Power Indicator (right decimal ".") FC14:0
! Time Displayed FC14:1
instruction-HX-v.2.a page G+7 Section G



internal C-Parameter Settings

| C

These parameters are used with the RS-232C Serial Interface and
Current Loop. Please see Section K.

O Print

Prnk

Xce2

Data Out Mode

e
u

PRINT Key Mode A: PRINT key command
accepted only if the display is stable. The
display will blink when data is transmitted.

FC20:0

PRINT Key Mode B: PRINT key command
accepted and output if display stable. The
disptay will blink when data is transmitted;

FC20:1

Auto Print Mode A: Data output if display
is over the 'Auto Print Band' "AP-b c2"
setting and stable. Polarity by "AP-P c2'

FC20:2

Auto Print Mode B: Data output when the
difference between the display and the
last transmitted data is over the

'‘Auto Print Band' "AP-b c2" setting and
stable. Polarity by "AP-P c2"

FC20:3

L’

Stream Mode: Data output continuocusly.

FC20:4

Q AP-P  Xc2

! Polarity at Auto Print Mode

Section G

FH:J - P I «1 Send only positive data. FC21:0
! » At Auto Print Mode A: both positive and | FC21:1
negative data sent.
+At Auto Print Mode B: Negative data only
Q AP-b Xc2| Auto Print Band
{] «} 10 digits FC22:0
AP - A ! | 100 digits FC22:1
c 1,000 digits FC22:2
Q d-out Xc2| Send Date Data
- ] | No Date Data. FC23:0
d-out I u
/ Sent Date Data before the weighing FC23:1

result.

page G+ 8
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Internal C-Paramaeter Settings

|  t-out Xc2|l Send Time Data

| t -0u t {] -1 No Time Data. FC24:0
{ Sent Time Data before the weighing FC24:1
result.

1 COde XxXcz| Send Code Number

No Code Number. FC25:0

! Send Code Number before the weighing | FC25:1
result and the code number is increased

™=
3
Q.
('

|

by 1.
| 0 PAUSE Xc2 I Pause Between Data
-~ - n - -
P F,’ U b .".' H No Pause. FC26:0
! Pause 1 second (NOTE: When AD-8121 FC26:1

compact printer is connected with HX, set
‘PAUSE' to 1 so that the printer has time to print a

compete line of data).

IDdAtE XC2| Date Order I
e —————————————————————————

| JAFE I g1 yy-mm-dd FC27:0
— | | | mm-dd-yy FC27:1
c dd-mm-yy FC27:2
Q At Xc2| Auto Paper Feed Function
7. .
PIL' -F H No Paper Feed. FC28:0
! Paper Feed (NOTE: When AD-8121 FC28:1

compact printer is connected with HX, <CR> and
<LF> are sent after weighing resuit is printed.

QO Ar-d Xca| Auto Re-ZERO after Weighting Data
Transmission

NOTE: This Auto Re-ZERO is executed only at Key A/B mode,
or at Auto Print A/B mode.

;:,x - d { -] No Auto Re-ZERO ' FC29:0
! Auto Re-ZERO FC29:1
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Intarnal C-Parameter Settings
&} C3 « Serial Interface

These parameters are used with the RS-232C Serial Interface and
Current Loop. Please see Section K

dbPS Xc3] Baud Rate

g 600 bps FC30:0
5 =) 5 / 1200 bps FC30:1
C | 2400 bps (for AD-8121) FC30:2
J | 4800 bps FC30:3
b 9600 bps FC30:4

a PAr Xc3| Parity bit

et S

’DF’!‘_ | ]+ Even FC31:0

| Odd (NOTE: When data bt length is selected as FC31:1
8. "bit 1ca”, it is regarded as No Parity)

Q bit Xci| Data Bit Length

b lt f] -1 7 bits FC32:0
8 bits FC32:1

——

« Stop Xc3y Stop Bit

htﬂp I -} 1bit FC33:0
H 2 bits FC33:1

A Cr-LF Xc3| Terminator
NOTE: This parameter is applied to both transmitted or received

data.
r—___—_—_—___-_m
~ - . .
L .- L = H <cr> <if> FC34:0
{ <cr> FC34:1

LUQtYPE Xc3| Data Format

NOTE: Weighing result format can be changed by this
parameter. For fusther information, see DATA FORMAT

section.
t H P E | {] -1 A&D Standard . EC35:0
l Dump Print format FC35:1
c KF format FC35:2

Section G page G-10 instruction-HX-v.2.a



intarnal C-Parameter Settings

at-Up Xc3| Time for Command Receiving

e

£-11P 7 +| Timer ON FC36:0 |
/ Timer OFF FC36:1

QdP . -xc3f ASCH Code of the Decimal Point

47 | 0| 2EH() FC37:0
11 ] 2cH() |

FC37:1

3 E-Cod Xc3| Error Code at Command Mode

E-Lod

No Error Code FC38:0

Transmit Error Code (NOTE: The balance FC38:1
transmits Error Code when command is received.)

acCcts Xc3| CTS Controi(Selects CTScontrol or RTS check)

i t 5 +| The balance controls neither CTS or RTS. FC39:0
L .

The balance controls both CTS and RTS. FC39:1

-~ |3

:

—
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Intemai C-Parametar Settings

tnhibition

Calibration

All Calibration permitted (see p. C+2) FC40:0
Intelligent Calibration inhibited FC40:1
All Calibration inhibited FC40:2

|- |82

Q CAL-CXca Self Check after Calibration (not with Automatic
Selt Calibration)

No Self Check

! Self Check (NOTE: Self Check is executed only | FC41:1
when Calibration is done by the inner automatic
balance calibration mass)

| QinFo Xca| Send Calibration Date & Time ]
«| No calibration date and time FC42:0
(nF ] I :

Send the calibration date and time _ FC42:1

~~ (€2
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internal G-Parametar Settings

&&| C5 « Auto Re-ZERO Function

Xcs | Auto Re-ZERO function near ZERO

No Auto Re-ZERO

{ Auto Re-ZERO (NOTE: if display is ZERO +5 digits §| FC50:1
for the time set by "Ar-t Xc3" parameter, re-ZERO
will be executed automaticaily)

Q Ar-b  Xcs5| Auto Re-ZERO Band Width.

{] +1 ZERO when within 5 digits FC51:0
H- -4 ! | ZERO when within 50 digits FC51:1
Pl ZERO when within 500 digits | FC51:2

g Ar-t Xcs i Detecting Time for near ZERO

i 1 second FCB1:0
3 seconds FC51:1

- [C2
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Internal C-Parametsr Settings

B &| C6 « Comparator

Comparison Mode

Qutput

FC60:0

FC&0:1

Xce

-~ [B2

acpep
L P +| Compare all Data
Compare Stable or Overload Data
| Q CP-d xcs| Comparison Resuit Display I
e e
{J] -1 No Display FC81:0
Display Comparison Result FC61:1

[P-d
l .
L_L‘.l CP-0 Xcs I Comparison Near ZERO
No Compare near ZERO FC82:0
FC82:1

[P-0 |-
! Compare
ad bEEP_ Xce| Buzzer for LO Limit
No beep at LO limit FC63:0
{ Beep at LO limit FCB83:1
| Q bEEP- Xce| Buzzer for GO Range
A "_' t P _ [l 1 No beep for GO range FC64:0
| ! Beep for GO range o FC84:1
Q bEEP™ Xcs| Buzzer for Hl Limit
bF F P - I I +| No beep at HI limit FC65:0
I 1| | | Beep at HI limit FC65:1
page G-14 instruction-HX-v.2.a
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Internat C-Paramater Settings

L
Iy
I~~~

instruction-HX-v.2.a

Xc7{ Mode Selection
0 -1 Output voltage corresponding to any of FC70:0
two digits
! Qutput voltage corresponding to any of FC70:1
three digits.
c Full Scale are output (Net) FC70:2
7 Full Scale are output (Gross}) FC70:3
QO SEL Xc7 l Digit position of Analog OQutput
! First Digit FC71:1
c Second Digit FC71:2
3 | Third Digit FC71:3
Y Fourth Digit FC71:4
S | Fifth Digit FC71:5
5§ | Sixth Digit FC71:6
page G+15 Section G



Internal C-Paramster Settings

| Co-Omes e

Qid Xcsi{ ID Code for Remote Keyboard AD-1652
i No action to Remote Keyboard FC80:0
,d { +| ID Code Number “1" FC80:1
c ID Code Number "2" FC80:2
3 ID Code Number "3" FC80:3
Y ID Code Number "4" FC80:4
S iD Code Number "5" FC80:5
5 ID Code Number "6" FC80:6
7 ID Code Number "“7" FC80:7
QPF xcs| Protect the set Parameters
NOTE: Evenwhen 'PF' is set at "1", you can enter the
Parameter Change mode and change the display, but the
memories will keep the same value.
P F {] | Parameters can be changed FC82:0
{ Parameters cannot be changed FC82:1
c initialization FCg2:2
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HX Series o Section H

AD-1652
Wireless Remote
Keyboard
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AD-1632 Remocie heyboard

'AD-1652 Remote Keyboard =

AD-1652 WIRELESS REMOTE
KEYBOARD Accessory

By using the Wireless Remote
Keyboard AD-1652 Accessory, the
HX Series Balance can be
controiled with a 3m, 60° operating
range. You never have to touch
the balance itself, avoiding
unnecessary vibrations.

Since every balance feature can
be controlled by the AD-1652
Remote Keyboard, and digital data
can also be entered through the
10-key keys, you greatly simplify
the more complicated balance
functions.

~ 2 The Blue Keys have two
f modes:
- .;;.,g' ,3 1. When pressed by themselves,
o o omem| L B the balance does what is
_ \ , printed in black above the key.
e o e o e ;2 i
. L_INTVL m TARGET 2. When..the FUNC. key 1S
| ) ST 7 2 ) - pressed first, you may then
L] N S N 1 : enter a value for what is
sToP . 5 5 printed in blue below the key.
N O | In this section, these keys will
; \ \ be described as "F-keys". See
CIAEC 1T 1 the next page.
. . ] J The white 10-key pad keys
119§ Ci1 3T 1 are used to enter number
X . — : values. In this section, these
Blue Keys Func. Keys keys will be shown as:
2. ——— : @D keys,o r
123.45.
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AD-1652 Remote Keyboard

Entering Values with FUNC. Keys
] Press the [FUNC[< key.

H " H - h
w— Q "-F-" will be displayed. [ iy v J
& Press the |FUNCik key again
anytime to exit, without saving any
changes. o
oTA &} Press the F-key desired, in this
example: High Limit. - D[ 90080t ]

e 4— O Any previously set value will be
displayed, in this example: 80g.

N
‘:”:”:l Bl Use the 10-key pad to display
- - . value to enter. [ qanayr
¢' _ Q In this example: 90 keys, or 90g. puns
-
Bl Press the [ENTERIX key to enter
the value. E% ° aaaai 5]
Q The display will return to where
you left it.
"Error 3" will be disptayed if the ~
ﬁ)‘ value entered is out of the range - ..I'V
Q permitted for the function. To return [ crror 3 ]

to weighing mode, press any key.

& When using the AD-1652 Wireless Remote Keyboard, remember that the
balance sensor has a 3-meter, 60° operating range. You will hear a faint
‘o beep? if the key signal has been successfully received.

3 meter, 60°
operating range

A JFibeep: sounds
when signal is
received.
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-‘AD-1652 Keyboard Operation

%+ The "Q" sections are descriptions of the blue keys performing the
operations printed in biack above the keys.

% The "O" sections are descriptions of the F- key operations printed in biue
below the keys. The ")" represents 'next’, and <N> represents any
number entered onto the display using the 10-key pad. For example:

() @) @ (4)
[FUNC| > [100% WT.| key > <N> > |ENTER
. 2. 3. === 4.
' SA bradoe ENTER

e |
o Yo f

FUNC. — 100% WT

*

< If there is another key combination operation, it wili be listed after the two
above.

#R| SAMPLE / 100% WT. Key

— SAMPLE ] The lSAMPLE | key can be used to register a sample count (eg:
10 units) in counting "cnt" mode or register 100% in percentage
"%" mode (when the 100 % sample is on the weighing pan).

ad When the unit other than % and cnt is used, the lowest digit is
rounded to the nearest whole number.

100% W

Wﬁ O The |[FUNCIK > [100% WT.| key > <N > > [ENTER|< key

— 100% WT combination digitally sets the 100 Pct. There will be an error if
the entered value is negative or the number is less than 0.01g.

Example: |FUNC!E > [100% WT.| key ? @@D@@ [ winkzi

» [ENTER]Z L EUue 9

M

the balance will enter 20.02g as the 100%
weight (if "g" unit weight is being used).
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AD-1652 Remote Keyboard

@] MODE / UNIT WT. Key

— MODE_ O The |MODE% key switches between the balance weighing

: modes: g, OZ, OZt, dwt, ct, mm, GN, t, and TL. There is also a
UNIT WT percentage mode "%", and counting mode "cnt".

____ O The [FUNC[t > [UNITWT] key > <N > > [ENTER]" key

— UNIT WT combination digitally sets the unit weight in milligrams (mg).
There will be an error if the entered value is negative or the
number is less than 1digit .

sranpies [FONCE > ey 33
(L.
> [ELED By

the balance will enter 12.3g as the unit weight.
The counting mode and percentage mode
assume the unit of gram.

e

k| TARE Key

— TaRE_ () The [TARE|kkey re—ZERO's the display up to the maximum

TARE WT capacity of the scale and should not be confused with the
|ZERO|x key which returns the scale to the center of ZERO when

the weighing pan is empty. The TARE weight (container weight)
is a portion of the total weight, and is a portion of the total range
of the scale.

#i| PERIOD key
2 3 The number of illuminated setting monitor marks "4" represents
E the environment in which the balance is placed, and its

corresponding internal setting related to the response
characteristic of the balance.

The setting monitor marks appear sequentially each time this
key is pressed.
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AD-1652 renote KeyDoard

& PRINT / INTVL. Key =~ .~

INTVL.

U
— INTVL.

FRNT. O The [FUNCJK > [INTVL| key » <N >
> {ENTERJ& combination digitally sets

— PRNT O The {PRINT! key can be used to transmit data to the AD-8121
printer, or to a computer, via the RS-232C.

F1i_ i J
Ly T
‘ i 1
Hour Minute Second

the data transmission time interval. As Interval OFF is "00:00-:00"

the time is being entered, the digit being
set will flash, and move right when a

10-key is pressed.

example: [FUNCJ< > [iINTVL] key > {o][o][1][0][ol{o] »

[ENTER):

the balance will enter 10 minutes as the data

transmission time interval.

Interval Start:

1.

FUNC.

2.
_PR

INTVL.

PRINT

| CAL Key =

To start interval data output, press the

[FUNCIX key then the key

and then again, as the {PRINT| key.

— oA O The key starts one-touch automatic calibration. From the
{ normal weighing mode, with nothing on the weighing pan and

MULTI

Section H

page H+6

the balance level, press the |CAL! key and calibration wiil be
performed automaticalily.
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AD-1652 Remote Keyboard

| CODE NO. Key . = =
NELGROSS (5 The [FUNCIR > key > <N> > [ENTER[X key

— CODE NO combination digitally sets the code number that will be
transmitted (via RS-232C) at the next data-out operation. 10-
key numbers are entered to the left up to 6 digits. The maximum
number allowed is 999,999. Please see Parameter setting
"Code c2" page G+8.

4

Example: [FUNCJ< > key f i
| I2349Na |
> [EEIED FoNck . -

the balance will enter code number '001234'.

#| ZERO / TARGET Key
ZERO_ 3 The 2 ) ]T_AH—GE—T! key > <N > > |[ENTERKk key

— TaRGET  combination digitally sets the target weight to stop the optional
AD-1651 Spoon Feeder. There will be an error if the entered
value is over the balance capacity.

Example: [FUNCJK 3 [TARGET] key > [2]> [ENTERJ | E |

the balance will enter 2g as the target weight
{if "g" unit weight is being used).

| START / H. LIMIT Key
-4 START
i Q The {START] key starts the optional AD-1651 Vibrating Spoon.
H. LIMIT
START O The [FUNC]R > [H. LIMIT| key > <N > > [ENTER[x key
— K LMT  combination digitaily sets the comparator higher limit. A

negative number is permitted and the acceptable range is from
—98989999 to +93899998.

Example: [FUNCI& > key |
> [1][5)[o][. |[5] » [ENTERJK 'L

the balance will enter 150.5g as the compara-
tor's high limit (if "g" unit weight is being used).

ISO5HT |
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AD-165Z riemote Keyboard

—p STOP

J The |STOP]| key stops the optional AD-1651 Vibrating Spoon.

L LIMIT

Z%. O The [FUNCJR > [L. LIMIT] key > <N> > [ENTERJ?

— LuMI  key combination digitally sets the comparator lower limit. A
negative number is permitted and the acceptable range is from
—9999999 to +9999999.

Example: : > i[_. L”V”TI Key [}
> MEEICE » [ENTER: |

the balance will enter 149.5g as the compara-
tor's lower limit (if "g" unit weight is being
used).

E FUNC. Key Sl e

] O When the [FUNCIR key is pressed before another blue key, the

FUNC.

balance will set what is printed in blue below the key - after
waliting for you to enter a number via the 10-key, and then press

the |[ENTERIx key.

k] ENTER Key

] O The [ENTER|: key teils the balance to accept the number that

has been entered via the 10-key, or to start an action.
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FUNC. key, Plus a 10-key ™ =

Entering a number subsequent to the [FUNCIk key allows you to easily set

the "internal C-Parameter settings", "weighing units”, "code strings”, "date”
and "time".

| Func. + 1 ke

y.* Set the "C-Parameter"

MODE 1 Press the |MODE| key to select the

"Parameter Group Number".

SEAMPLE Q Press the [SAMPLE| key to select the

"Parameter"”.

Q Press the |ZERQ| key to select the

"Setting Values".

|8

PRINT J Press the |PRINT{ key to save "C-

j Parameter” and return to weighing mode.

ENTER i Press the |ENTER| key to save

“C-Parameter” and return to weighing
mode.

Q Press the key to exit and go to

"display OFF state".
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AD-1652 Remota

&| Func. + 2 key o Set the.

Keyboard

T FUNC.

&) Func. + 3 key o Set the

"Weighing Unit* -~

Press the |MODE| key to select the

desired "Unit".

Press the |SAMPLE| key to keep the

selected unit.

Press the |F’RINT] key to save the
selected unit.

Press the |ON:OFF] key to exit and go to
"display OFF state".

Q Connect the serial interface to the

"Code String"

balance
and you can enter the code string form the
10-key pad.

Q The code string itself must consist of six digits, including spaces or

Example: @ D E]

Section H

hyphens.

The keys [0] — [9] will display the
numbers 0—9. The period key D will

be the “space" and the minus key [:] will
be the "hyphen".

ENTER

J Prgss the iENTER key tg save the code
string and return to weighing mode.

Sl 0 Press the |[ON:OFF| key to exit and go to

"display OFF state."

page H*10

instruction-HX-v.2.a



| Func. + 4 key » Set the Date.

AD-1652 Remotae Keyhoard

ENTER

Q The date is set in YY-mm-dd (or other
depending on the setting 'Date Order

[—lfa\\l “dAtE 5c2" using the 10-key pad. Enter

flashing digit as it moves to the right.

1 Pressing the |MODE| key moves a
blinking digit to the right.
O The keys [o] — 9t will dispiay the
numbers 0—9.
ENIER QO Save the date and return to weighing
j mode.
e O Save the date and return to weighing
1 i mode.
% Q Press the [ON:OFF] key to exit and go to
display OFF state.

instruction-HX-v.2.a
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AD-1652 Remote Keyboard

@] Func. + 5 key o Time -

the time can be shown while the display is OFF. t can also

@ Using the setting "Display at 'Display OFF State" "oFF 1c¢1”

transmitted before the weighing result via the RS-232C

=

5

ENTER

MODE QO Pressing the |MODE{ key moves a
- blinking digit to the right.
1 Pressing the {SAMPLE! key selects the
SAMPLE
ﬁ 12-hour mode and 24-hour mode
alternately.

2 The keys [0] — [9] will display the
numbers 0—8. Enter flashing digit as it
moves to the right.

80-00 ]
Hour Minute

2 Although the displayed time is fixed, the
clock is still working.

L 2 Save the time and return to weighing

(S mode.

PRINT d Save the time and transmit it (exit:
FUNCIx or | - | key).

cuileis 3O Press the |[ON:OFF| key to exit and go to

Comd display OFF state.

Section H
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AD-1652 Remote Keyboard

"AD-1652 Remote Code Number

The AD-1652 Remote Keyboard can be reset tc a different code

number if more than one balance is being used, or for what ever
reason. [f the number is changed on the AD-1652 Remote Keyboard,
the C-Function "id 1c8" must also be changed.

li| C8 « Others (from page G+16)

aid Xcs! ID Code for Remote Keyboard AD-1652
HH No action to Remote Keyboard FC80:0

p d ! «| 1D Code Number "1" FC80:1
c ID Code Number "2" FC80:2
3 ID Code Number "3" FC80:3
q ID Code Number "4" FC80:4
g iD Code Number "§" FC80:5
5 ID Code Number "6" FC80:6
7 ID Code Number "7* FC80:7

The factory setting is 17, ID Code Number 1
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AD-1651 Vibratory Spoon

AD-]65I Vlbratory Spoon

Vibratory Speed Com:rol

C-é AC Adaptor
(— |
ﬁ"§=~ 7 A
f“pt\ !

\ { FEED Signal
— - { Connector
. Push ON Switch { (from balance [/O)

@ Using the OP-05, the optional AD-1651 Vibratory Spoon makes it easy to
accurately feed powders to be weighed.

™ With the cable supplied with the Vibratory Spoon, connect one end to the
"I/O" connection in the back of the Spoon, and the other end to the
"FEEDER" connection in the rear panel! of the balance.

® Since no DC power is supplied from the balance, make sure that there
are batteries in the Spoon, or connect the AC Adaptor.

Bl The push switch operates the spoon. [f a Target Weight has been set (via
AD-1652 Remote Keyboard or RS-232C), the spoon will stay ON until the
limit is reached: uniess a STOP signal is sent (see next page).

| Target Weight

J To set, see next page. The target weight will be the weighing unit last
seen on the balance display as you go info the setting mode. Later, if
you change the weighing units, the target weight will also be converted.
For example: the target weight of 10g is displayed as 50 ct in carat mode.

3 If the unit weight (cnt) or 100% weight (%) is not registered in cnt/Pct
mode, the target weight shows zero. However, after the registration,
target weight is converted to each unit.

1 You cannot set the target weight over the capacity.

| Notes on Feeding Accuracy

O Feeding accuracy may be decreased by the following:
a) Fiow rate changes due to the AD-1651 Spoon angle changing.

b) Free Fall weight (weight of airborne sample) changes due to AD-1651
Spoon being too high above the weighing pan.

c) Sampie is not uniform.
d) Flow rate is too large for the target weight.
e) Fiow rate is too small (display changes siowly on average).

f) Display is not in high-speed mode (see 'Display Refreshlng Rate'
"Speed 1c1” ).
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AD-1651 Vibratory Spoon

[AD-1652 AK

Setting (or Viewing) Target Weight - .

Bl Press the [FUNC|ikey, -
> S HHTIREE
—— — then the | TARGET| key.

Q Any previously set value
will be displayed, in this

exampie: 4g.

" If you are just viewing the Target Weight, or want i

e to exit without saving any changes, press the [3«“

R R E FUNC A
FUNC |k key again. | Pross FUNC. aguin o

C0O0 ® yse the 10-key pad to display P
oo value to be entered. 51 ]
r:“-; : Q In this example: I_] keys,
m—a or 35g

Y~ ENTER B Press the [ENTERIK key to enter. %
o

G The display will return to where
you left it.

Pl See START/STOP SPOON FEEDING
sections, next page.

£l

Ex 1. | 5 Tia!le Request the balance to send the target
: weight presently set.

Q For example if the balance has 2g set as the target weight, then it wiil

send:
TIG], [+]0[|0]2].10]0]0{0 {.gnleon] 8|
Ex 2. Set a new target weight
TG4 ) 0 {20H) § (20H) g |- {ex: 4g)_
Set a new target weight
TIG|4]. |0 |m|O]Z]|< (ex: 402).
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AD-1651 Vibratory Spoon

3| To START Spoon Feeding

pf Press the AD-1651 Vibratory Spoon button.

’E D) ;,V" === Press the |START: key on the AD-1652 Remote

Yy, Key-board.

Send a 'FEED' command via the RS-232C.

=

RS-232C

Spoon feeding stops when the display is near the target weight,
or when the display becomes stable, even though under the

target weight.

smp‘ Press the |STOP| key on the AD-1652 Remote 'Key-
board.

AO-1652 AN

o] y Send a 'STOP' command via the
Ef SIT191P | Rrs-2a20.

"To" Re-START Spoon Feeding =~ "o

@} If the display is under the target weight, you may restart by any of the
methods in the To START section above.

®] if the display is over the target weight, you must press the button on the
AD-1651 Spoon to restart.

Hook-up - . oo

| Connector

1.Common

o]
Y
SR
X

'--—Il\\\\\‘ —F | :
3. Input (Spoon to OP-05 of HX)

2. Qutput (OP-05 of HX to Spoon)

]

to Vib. Spoon VO rt
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HX Series e Section K

RS-232C Serial
Intferface
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RS-232C Serial interiace, Current Loop

E- ‘Specifications:

Type EIA-RS-232C

Method Asynchronous Transmission, Bi-directional.
Format Baud rate: 600, 1200, 2400, 4800 and 9,600 baud. Rates user

selectable.
Data bit 7or8. RS-232C 20mA Cur. Loop
Parity Even/Odd (data 7 bit)
None (data 8 bit). 1= 5V 2 v 20mA
Stop bit 10r2 0= +5V = +15V OmA
Code ASCH.
LSB MSB
Q 1 2 3 4 5 G
f L . ’ t L—Stop Bit
Start Bit Data Bits Parity Bit

| Computer Connection =~ -~

I W

PC-8895, Epson cable set #705, #724.

Section K

page K-

2

The HX is designated as DCE (Data Communication Equipment).

Please confirm that proper conditions have been met before connecting
equipment. Refer to connection equipment's manual.

The connecting cable should be of a high quality. For exampie: NEC
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RS-232C Serial interface, Cumrant Loop

#| RS-232C Pin Connection -« -

1 Frame Ground (AA) G 1 %’
Personal 2 Transmit Data (BA) Ny BxD 2 BALANCE
Computer - - — | Rs-232C 10
3 Receive Data (BB) A, TxD 3
i N designated Data
designated Data gna
Terminal 4 Request to Send Q RTS 4 Comm!mication
Equipment 5 Clearto Send (CB) @ CTS 5 ' Equipment
Pins8—25are | 6 Data Set Ready (CC) ~ DSR6 | Pins8—25are
NOGT Connecied . - NOT Connected
7 Signat Ground (AB) SG 7 18 pin +5V

U No connector or connector covers are provided with this option.

4 Use a high quality modem type cable between the computer and
balance.

d AD-8121 is supplied with a cable for connection to the balance.

#&| Circuit Diagram

RS-232C
,J:__O 1 FG
Q’: O | 2 RxD
Dc O] 3 ™
<: oq O | 4 RTS
HX Ci> 5 CTS

3.3kQ %-}'SV

=0 | & DSR
r—-o 7 SG
+5V————70 | 18 (intemal Use)

rd
Other pin numbers for the RS-232C or
Current Loop interfaces are not connected.
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RS-232C Serial interface, Current Loop
‘Data Output

There are five modes to handle the transmission of weighing data,

they are:
Q |PRINT| Key A or B Mode. Sends Data when panei (or AD-1652

remote} { PRINT] key is pressed.

3 Auto Print A or B Mode. Data is automatically sent when the
display become stable, and other user
set conditions are met.

) Stream Mode. Data is sent continuously.

2 Qutput by Command. Data output is initiated by a request
from an external computer or device.

1 Timed Mode. Data is sent at user set time intervals.

E - PRINT Key Mode (when PRINT key is pressed)
Q Print 0 c2 ]| [PRINT] Key A Mode: key command

accepted only if the display is stable. The display
will blink when data is transmitted.

O Print 1 c2 PRINT] Key B Mode: [PRINT| key command

accepted and cutput if display stable. The
dispiay will blink when data is transmitted.

k| Auto Print Mode

1 Print 2 c2 || Auto Print A Mode: Data is output if display is over
the 'Auto Print Band' "AP-b c2" setting and
stable, data is output once. Polarity is set by
"AP-P c2" «Next transmission is done after the
display falls below the selected band

Q Print 3 c2 || Auto Print B Mode: Data is output when the
difference between the display and the last
transmitted data is over the 'Auto Print Band'
"AP-b c2" setting and stable, data is output
once. Polarity is set by "AP-P c2".

*Next transmission is done after the display falls
below the selected band
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RS-2532C Serial Interface, Current Loop

Q Print 4 c2 {| Stream Mode: Data output is continuous.

QO In this mode weighing data is transmitted continuously. The display does
not blink when data is output, and the {PRINT| key is ignored.

E .Output by. Commqnd-

O Weighing data output is controlled by commands from an external
computer, or similarly equipped device. Various commands controlling
the balance are listed on pages K14 —20.

[Data output by a command is enabled in any of the key mode, auto
print mode, and stream mode.]

[] Timed Mode (Interval Data Output)

E Data is transmitted at the time interval set by the AD-1652 Remote
Keyboard or by an RS-232C command:

@ The interval output can be started only in the |PRINT| Key or Auto Print
modes ("Print  0czwru 3c2"). When not using the interval output, the
PRINT| Key or Auto Print modes work normally.

0 The balance also transmits data one time when the interval timer is
started and stopped.

d The display wiil blink when the data is transmitted.

O The interval timer stops if you move from the weighing mode to another
mode - including display OFF or the calibration mode.

3 While the interval timer is ON, the ® mark is displayed.

Q To stop the interval timer, press the | PRINT| key on the front panel, or the
AD-1652 Remote Keyboard or [P] [R] [T] command via the RS-232C.

0 Data output by a command is enabled in any of the key mode, auto print
mode, and stream mode.
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'Sample Computer Programs -

&| IBM

Q Balance parameters set 1o:

Print 4.c2 (STREAM Mode)
t-out 0.c2 (no time data)
CODE 0O.c2 (no code number)
PAUSE 0.c2 (no pause)

bPS 3.c3 (4800 bps)

| IBM

PAr
bit

0.c3 (parity even)
0.c3 (data bit 7)

Cr-LF 0.c3 (terminator <CR><LF>)

tYPE g.c3 (A&D Standard Format)

dP 0.c3 (decimai point 2EH)

19 OPEN "COM1:4829,,,,CS" AS #1

20 LINE INPUT #1,DTS

3¢ INPUT #1,BDS,DTS

40 ~ IF HDS<>"QL" THEN GOTO 6¢
59 DTS$=" "+LEFTS (DTS, 1) +"E":GCTO &P
1535 IF HDS<>"US" THEN GOTO 8¢
13 DTS=LEFTS (DTS, 9)

8¢ PRINT HDS$,DTS

9 GOTO 3@

193¢ END

PC-AT (Ouiput by Command) -

1 Balance parameters set {o:

Print 0.c2 (Key A Mode)
bPS 3.c3 (4800 bps)

Section K

PC-AT (STREAM Mode) = =~ . -

PAr 0.c3 (parity even)

bit 0.c3 {data bit 7)

Cr-LF 1.c3 (terminator <CR>)

tYPE D.ca (A&D Standard Format)

t-UpP 0.c3 (timer ON)

dP 0.c3 (decimal point 2EH)

E-Cod 1.c3 (transmit error code)

12 OPEN "COM1:48@@" AS #1

29 PRINT #1, "R"+CHRS (&HD)

3¢ LINE INPUT #1,AKS {Replyto"R" command}

4% | IF AKS$<>CHRS (6) THEN GOTQO 139
5@ LINE INPUT #1,AKS {Endof REZERO}

60 IF AKS="EC,Eg" THEN GOTO 149
Y, IF AKS$="EC,E1l" THEN GOTO 15¢
89 FOR I=1 TO 10@©@: NEXT I

9% PRINT #1,"Q"+CHRS$(13)

page K+6
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129
119
129
133
149
159

| NEC

RS-232C Serial Interface, Current Loop

INPUT #1,HDS,DTS

PRINT HDS$,DTS

GOTO 8¢

PRINT "BALANCE NOT READY!":CLOSE:END

PRINT "COMMUNICATION ERROR!":CLOSE:END

PRINT “"ERROR 1...BALANCE NOT STABLE!":CLOSE:END

PC-9801 -~ . .-

0 Balance parameters set to:

Print
bPS
PAr
bit
Cr-LF
tYPE
t-UP
dP

0.c2 (Key A Mode)

3.c3 (4800 bps)

0.c3 (parity even)

0.c3 (data bit 7)

0.c3 (terminator <CR><LF>)
0.c3 (A&D Standard Format)
0.c3 (timer ON)

0.c3 (decimal point 2EH)

E-Cod 1.c3 {transmit error code)

18%]
20
3@
49
5@
6@
R34,
8
S10]
130
113
129
139
149
159
led

instruction-HX-v.2.a

OPEN "COM:E73 NN" AS #1 {NN=PC-9801 BASIC dialect}
PRINT #1, "R" {RE-ZERO the balance}

LINE INPUT #1,AKS {Return <AK>]}

IF AKS<>CHRS (6) THEN *ERROR {If ERROR, "EC,EXX" is received]
LINE INPUT #1,AKS$ {Endof REZERO}

IF AKS<>CHRS$(6) THEN *ERROR

FOR I=1 TO 12@@: NEXT I {Delay after <AK> received}
PRINT #1,"Q" {Question the balance}

INPUT #1,HD$,DTS {Receive the data strings}

PRINT HDS$,DTS [{Display the data strings}

CLOSE

END {Stop}

*ERROR

PRINT "ERRCR HAS OCCURRED""

CLOSE

END

page K7 Section K



RS-232C Serial Interface, Current Loop

-' Some weighing data output is formatted according to how 'tYPE c3'

t@ (Data Format, see page G-10) is set. This parameter allows for three
types of data formats:

1) A&D Standard Format Adapted for peripheral instruments made

by A&D, such as the AD-8121 printer

(tYPE Oca).

2) DP Format Adapted for A&D's AD-8121 printer (MODE
3 ) (tYPE 1c3).

3) KF Format Adapted for Kari-Fischer moisture tester

which cannot communicate by A&D
Standard Format (tYPE 2c¢3).

| A&D Standard Format .o

Adapted for peripheral instruments made by A&D, such as the AD-8121
compact printer.

1 Header of two characters indicate the status.

Q Data with a polarity symbol, including the leading zeros.
 Unit code of three characters.
2 One data set consists of fifteen characters (excluding terminator).

A

Adapted for A&D's AD-8121{MODE 3) printer. A
O Header of two characters indicate the status if not overioaded.
0 Data with a polarity symbol, but omitted if data is zero.
O Leading zeros replaced by spaces.

Q One data set consists of sixteen characters (excluding terminator).

| KF Format -
Adapted for Karl-Fischer moisture tester, which cannot communicate by
A&D Standard Format.
4 No header in data.

Q Polarity symbol as the first character if not over-ioaded, but omitted if data
is zero.

Q Leading zeros replaced by spaces.
Q Unit code 'g' is transmitted only if stable and weighing in gram unit.
11 One data set consists of thirteen characters {excluding terminator).
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#&| Weighing Data. Format Examples = -

ﬁ)‘ Space code is noted as (20H} in the following exampies.

| Stable Data Examples oot

»} Example: display="0.0000g": E%" oooon g]

1 2 3 4 5 & 7 8 9 10 11 12 13 14 5 16 17
ARDStd. | ST ,|+]0f{0C]O0O] .|C|0}0C]|O0 oy | czorn g |cul
DP W T | ool onfnl O - 100 ] 010 |y lonl 0|0
KF (20H} | (20H) } (20} | (20H) 0} -Jojojojo on| 9 oo <

{

[} Example: display="100.5678g": ? ° 1005678 4

1 2 3 4 5 & 7 8 9 10 11 12 13 14 15 16 17
r
asostd S| T f+jt1]olo| . [516]7]8 el 9!
' cr
DP WTgoH)(zm-n"' 11040 .]5]|6]7 Smﬂmmg |
cr
KF e 1100y .]0]0O10] 0O conl 9 Lo G
] Example: display="0 cnt": % @ dent
1 2 3 8 9 10 13 12 13 14 15 18 17
A&DSHd. |Q | T|,|]0}j0|0lO0[0f0O|l0}C]O | o P1C|lcH
¢
BP Q1 T | oin corn ooy oo by | ey | eora L oo L oo [ oo | O Jiaom| P} € | <D
er
KF oy | zonn | conn [ ooy | coorn | o | oo | corn | v | © [ ooy | conn } o | %9

] Example:display="345678 cnt": [% ° 348518t ]

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17

aepsd. [a|T| . |+]|o|o|aja|siel7]8]| . lP|clw
DP Q| T | ol lonlem] ¥ 13 14| 5]617[8 el P|c]m
KF + {20H) | (20H) | {20M) 3 4 > 6 ’ 8 {20H) § (20H) § (20H) cirJ
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RS-232C Serial Interface, Current Loop

illl| Unstable Data: Example- -

®] Example: display="-98.3210g™: [% -9832 180 Q]

1 2 3 4 7 8 9 10 11 12 13 14 15 18 17
A&DStd. US|, j-101¢18]|.1312}11]0 oo | gl 9 i

oP U | S | onalomlom] = {9181 - 1321110 |nplam}o |
KF = | ooy | oo 1810131210110 | ! oancom =l

B3

1 3 4 10 11 12 13 14 15 16 17
AdDStd. [CJ L ,{+]9819|9)j9igt{9|9tE]+]1]9|<
cr
bP (20H) { (20h | (20H) | 201y | to0Hs | (20H | (2oH { to0H) E (20H) ] (200 | (20H) | (20K | 42040 | 20H) g |
cr
KF ¢2oH) | ¢20Hy | (20 | t20H0) H - (zoH) | toorn | 2omy | 2om | 2or) | (200 | 2omy ol

] example: display="-E g": E% -£ g]

1 3 4 & 10 N 12 13 14 15 16 17
A&DSid. | O | L . -19]9|¢e|]e|9|9|9iE|+]1 9 &

— ) tg|cCr
oP 120H1 | r2oH | 2oHn | 2o § rzom | ceom | ooy E 1201 { c2oH) | (2or | 20k | 20k | cooH) g | <
KF L. ¢

(20H | (2004 § (2000 | (20H1 20 § (20H § 200 | (2o | (2om | 20H) 1 c2oH)
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#| Unit Codes Examples o oo
A&D Standard & DP KF
Gram (9) o | ory | O e | G | o
Percent (pct) oy § oy | Y0 20y § (20H) | (200
Count {ent)  few|P |C (2o | 2o | ooy
Decimal Qunce (0z) eon |0 | 2 o | o | oy
Troy Ounce (OZt) oz |t 20 | c2ory | (200

Pennyweight {dwt) d jw |t

{20H) | (20H) | (20H)

Carat {ct) em|C |t zor | ceorn | omy
Momme (mm) mipom (200 | t2oHy | (20m
Grain Unit (GN)  |eow|G | N c2om) | c2om | 2om
Tola () ory §zomy | 2oy § (201) | (200
Tael (TL) e | T 1L f2oH) | 2or | 20k
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RS-232C Sarial Interface, Current Loop

Independent-Data Formats - -

- Some data formats are indepenaent of how parameter 'tYPE c3'is
set. *Space code is noted as (20H) in the foilowing examples.

E - Code: Number

@ The code number itself must
consist of six digits.

&| Code String. -

Qa The- code string itself must consist of six digits, including spaces or
hyphens.

1 2 3 4 5 6 7 8 9 10 11 12

-_— cr

Clo|b E{on)? ! {20H)3 5, i
Code String

O The order of the date, yy-mm-dd, depends on how parameter 'dAtE c2'
is set.

1 2 3 4 3 & 7 8 9 10 11 12 13 14

plalTie| l9]2]—|o]2]|—-|2]8|w

| Parameter

Q (n) = the parameter group number 0 though 8.
{
(
(

i) =the parameter name (5 characters)
v) = parameter setting value

1 2 3 4 3 ] 7 8 9 1 1t 12 13 14 15

m) = the parameter number.
)

C o [0 o] el 81 @] 0] 0100 | o) ol o] @ | €0
cCjojo (20H) | 204 s|{rys8l—|8 t20H) § (2004 | r20H) 0| <
| i 1 - 1 |
Ny
—

[ stb-b X co | Stability Band Width
i 0 - 1>0.5 digit I FC00:0
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RS$-232C Serial Interface, Current Loop

COMMANGS ror ihe rs-232C Saril nortace

acknowledgement <AK>, and the transmission of the next command
to the balance. The FOR~NEXT loop times depend on your
computer's operating clock and performance. Make the FOR~NEXT
longer if the program does not work correctly.

Please note that there needs to be a delay time between a balance

For an example, using a BASIC program:

1..

123 LINE INPUT #1, BRKS Receive <AK>
124 ¥OR I=1 TO 100:WEXT I Delay

125 PRINT #1, "Q" TX: '‘Q' command
1..

3 If the ERROR CODE AT COMMAND MODE parameter is set at '0’
(E-Cod 0c3), then the balance transmits no error codes nor
acknowledgement code <AK> (ASCIl 06H).

Q If the ERROR CODE AT COMMAND MODE parameter is set at '1'
(E-Cod 1c3), then when the following commands are accepted by the
balance: 'P', 'ON', 'R', 'T' or ' TARE', 'Z', 'CAL', 'EXC', 'SMP’, the HX
transmits the acknowledgement code <AK> (ASCII 06H).

It will send not only after the command is received, but also after the

command is executed. If the command can't be executed, then the HX
sends various codes to inform the host computer.

&\ Space code is noted as (20H) in the following examples.

1) ?2 | # Request the Code Number

Send | 7 | # | <1

Reply { N | 0 | . 1121314 (5]6 |<U

{20H)

2) 219 Request the Code String

Send | 2 | $ | <1

Repy | CIO|DIE 11213 -1516 1<

{20H)

3) ? |% | Request the 100% Weight

Q The balance reply is the weighing unit used last. If the baiance is in
Pel_'cent or Count mode, the reply is in grams (g).

Send | 7 | % | <0

Reply | % W | , |+ 1123 .]4]|5]|6]|7 gl
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AS-232C Serial Intertace, Current Loop

4) |? (@] Request the Unit Weight

O The balance reply is in the weighing unit used last.

Send | 2 {@ | <1
Repy fJ [W]|,|+«{0]0}0}0]O0O].}11]2 | M9 |E
5) ? |A}L{L| Request All User Defined Parameters
O 10 sets of data will be sent by the balance in reply.
Send | 2{ AL ]|L}cn
Reply:
Target
weight | T]G| [ +]0]0]2 010|100 plpul 9|
HI
e LHPV] |+l 1[50 0101010 ||eo] 9]X
LO
Limit Liol.]—j0]s5]0 01000 | oo 919
Unit
wognt | Y1 W] +|0|lojojoio 1] 2 { ol oo} 9 |
100% | o '
weight | |W[ [+]1]2]3 415|686 __Z__ o |eon] 9 |
Extornal '
CALWS!ght C w ’ + 2 E- 0 0 '0 0- 0 (2004 | (20H) g q[]
interval | T | ||, |0} 0 0|5 0} 0}ecn
Tme | C|K| , (01| :}2|3|:[4|85|C
Code
Number | N | O -~ 112|314 |5(61|¢H
Code
swing | C1O|D|E || 1123~ |5|68|
6) ? | C |(n)|(m)] Request a Parameter Setting

Q You must specify the parameter group number (n) and parameter
number (m). See PARAMETER SETTING.

—
> Send 72{clo]o|e

0] sto-b X co | Stabllity Band Width |
t——o
0 - 1 digit FC00:0
t

e

—— ! = 1 —

g Reply clo]o sit|e{—|B 0|¢cn

(R0H) | (20H) (20H) § (20H) | (2040
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7) ?21CIK Request the Time
Send { 2 { C | K | <1
Repy [C K|, 1011 ] :}2]3):]14|5|cu
Hour Minute Second

8) [ o lw| Request the Weight of the External Calibration

Weight
Send 1 2 | C W | <
Reply |C{W{ , |+]2]0f0}.[0]0]0]0 | ulomig|
9) ?21H L Request the HI Limit
Send |2 |H| 1 {0
ReptyHl,+150.0000(mmmgcﬂ

10) |72 1L O Request the LO Limit set

Send | ? |LJO |1

Repy [ L |O| ., |-10]5|0].]0]0}0;0 g | <u

(20H) | {20H)

11y |?2 171G Request the Target Weight

Send | 7 TG |y

Repy [T G| . [+]0]0]2].10[0]0]|0 ]| luml9 ]
12) 1?2} T || Request the Interval Time
Send | 2 | T [ | <0
Reply f T {1}, 101011051 :10]0 (|
Hour Minute Second
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RAS-232C Senai Interface, Cuirent Loop

12) | ? | U | Request the Balance's Present Weighing Unit

. Send | ?
QG The balance reply is in the end? |V fil
weighing unit used last. Reply | .. | P c | e
14) | # Set the Code Number
Q The balance will error if =" or "’ Send
are included. Code doesn't cd# |1 ]2138]4]5]6 (%

need to have exactly six digits.

15} { & Set the Code String

a The code string must be six Send
digits including '-' or a space. ed|$ ]88 2oH)

16) | % | Set the 100% Weight

O All weighing units are acceptable. If the weighing unit code is omitted,
the balance assumes you want the last weighing unit used. if you are in
Percentage mode and the weighing unit code is omitted, then gram (g) is
assumed. +The balance will error if: 1) The value is over the capacity, 2)
The value is negative; 3) The value is less than 100 digits. Example:

Send | 9 cr

an % | 1 0 . 1 2 or | o g i

-Ar- Send | o or if in carat mode, then 10.12ct
or- &8 o 0] - 11214 if in ounce mode, then 10.120z

17) | @| Set the Unit Weight

Q All weighing units are acceptable. The balance will error if: 1) The value
is over the capacity; 2) The value is negative; 3) The value is less than 10
digits;

Send@0.123(m‘(mg§g

or Send{@}0{.|1}{2{3 ¢n

balance assumes g’ i the
unit "g" is used..

18) | C | Release the SIR 1 See the SIR command that follows.

19) { C | A { L | perform Calibration Q Same as pressing the key.
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20) | C | K | To Adjust the Clock 4 Send: <hour>:<minute>:<seconds.
Send| C|K O [t :12]|3j:|4|5]¢<
Hour Minute Second
21) | C |W| To set the External Calibration Weight
O All weighing units are permitted. If the weighing unit is omitted, the
balance will assume the present weighing unit. If in percent, or counting,
then weighing unit will be grams (g). Example:
Send {C{WJ210|0].1010}]1]2}c0
External Calibration weight would be registered as +200.0012g (balance
was in grams). The balance will error if: 1} The value was over capacity;
2) The value was negative; 3) The value was less than half of capacity.
22) elixlc Go to External Calibration 1 See MANUAL
CALIBRATION section, page C+4.

23) | ¢ | ¢ | To change a Parameter Setting Q1 Send
<FC><nm>:<v>, the parameter section and parameter
number, and setting.

{n) = the parameter group number 0—8.
(m) = the parameter number. i er
(v) = parameter seiting value FiCimjm] - M=
d Example, parameter 'COde’ .

is set at '0", No Code Number: ~ >°™ I: cj2|s51i: ? “

%
0 COde xc2 | Send Code Number —
| 0+ | No Code Number I.=C25:0
24) Flele!|p| Start feeding by the AD-1651 Vibratory Spoon
25) |H] 1| To set the HI Limit

< All wighing units are permitted, including a negative value. If the
weighing unit is omitted, the balance will assume the present one. Ifin
percent, or counting.

sed | H| 1 |+|1]5]0]. |5 g |

(20H) | (2oH)

instruction-HX-v.2.a
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RS-232C Serial Interizce, Current Loop

26)

L1t ]S|{T

Request a listing of the Parameter Settings

Q A list of the 42 parameters wiil be sent by the balance. Exampie:

Send {L|1|s]|T]ey
Reply .
Format cjo|o 120H) | ROH) s: T|B ? (2040 1 (20H) | (20H) 0|<l
—
[(dsth-b ¥co lStah!llty Band width L

[ 0. Jragt FC00:0

27)

L |O| To setthe LO Limit

O All weighing units are permitted. A negative value is permitted. If the
weighing unit is omitted, the balance will assume the present weighing
unit. If in percent, or counting.

Send |L{O|~}1]|]0]0}.|51<n
28) olFlF Go to Display OFF mode 0 No change if already in
Dispiay OFF mode.
29) olnN Go to Display ON mode 1 No change if already in
Display ON mode.
30) | P | Display ONJOFF Q The same as pressing the {ON:OFF| key.
31) | PR | T | Print Q The same as pressing the [PRINT] key.
32) Q Question the balance for Weighing Data O Balance will
send the weighing data immediately.
33) | R | RE-ZERO 1 The same as pressing the [RE-ZERO] key.
34) rieltalo Read the balance Weighing Data O Balance
will send weighing data immediately (same as 'Q’).
35) | S | Send Stable Data U Display will blink when data transmitted.
36) s | Send Weighing Data Immediately QO Balance will send
the weighing data immediately {same as 'Q'").
Section K page K-18 instruction-HX-v.2.a
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37) [ S| | | R| Send Immediately the Weighing Data & Repeat

3 Balance will send the weighing data immediately with continuous
transmission (like a stream mode) until the 'C' command is received.

38) | S {M | P | sampLE O The same as pressing the {SAMPLE| key.

38)1S]T|O\{P | Stop the AD-1651 Vibratory Spoon

40) | T | TaRe the balance O The same as pressing the |RE-ZERO| key.

41) | T |A | R | E | TARE the balance (same as above)

42) | T | G| Set the Target Weight

Q All weighing units are acceptable. if the weighing unit code is omitted,
the balance assumes you want the last weighing unit used. «The balance
will error if the value is over the capacity.

Send | T1G}2].710]1010¢}0 g | <

(20H) | (20H)

43) | T | | | Set the Interval Time

O The value must be in the range of '00:00:00' to 24:53:59. Example ofa 5
minute setting:

Send { T |1 {010 :1015]:10}3011¢0
== == ==
Hour Minute Second

44) u Change the Internal Setting Monitor(2) Q The same as

pressing the key.
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"Error Codes for the Serial inferface -

% In the Command maode, the computer may receive an error code from
the balance if the software parameter 'E-Cod ¢3' is set at '1* Also:

a In the case the Command requests the weighing data, ex: the 'Q' com-
mand: then:
1) if there is no error, then the balance sends the data; or
2) It there is an error, then the balance sends the efror code.

a In the case the Command is not a request, ex: 'HI' command: then:
1) If there is no error, then the balance sends <ak> (06H) code; or
2) If there is an error, then the balance sends the error code.

Q To raise the reliance of the RS-232C communication, the balance replies
to all commands. '

I The format of the error codes is:

E|C|., |E jen>| <n> standing for
the error number

or {E | C |, | E |<n>|<n>} <1

EO Communication Error

3 Parity error, framing error, etc.

El Undefined Command Error

O Example: [ o | 4 | oy The command must be
. in uppercase — 'HI'

E2 Balance not ready Error

Q if the display is OFF, then only 'P' and 'ON' commands accepted.

U Data request commands (such as 'Q', 'S' commands) cannot be
accepted if the balance is not in the weighing mode.

E3 Time Over Error

3 The balance couldn't receive the next character in 1 second after
the last character was received.

E4 Too Many Characters Error

Q Example, command contains more than 7 digits:

Hlt}+|1{5j0}.}11|2|3]4]5 g |«

{20H) { (20H)
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ED Terminator Error

Q The command contains an illegal terminator.

E6 Format Error 1 Examples:

Ti1]10]0 | :|1{0}cu; - missing Seconds
_ - unit must be '__g’ for gram
L]0 tio (o) | 2oH) o (not capitalized)

E7 Out of Range Error O Example:

- must be within
balance capacity

E]. ]. Stability Error 1 Balance display shows £rrgr !
3 The balance takes more than 30 seconds to ZEROQ.

E12 Stability Error Q Balance display shows £rror 2

Q0 Please follow the same recommendations as Error 1 on p. A4,

E13 invaiid value Error T Balance display shows £rror 3

 Value entered by the AD-1652 RK is out of the range permitted
for the function (example: TW 400g is out of the TARE range). To
return {0 weighing mode, press any key.

E14 Weighing Pan Error 0l Balance display shows frrgr Y

 The weighing pan touching something, or there is something on
the pan when the {ON:OFF| key is pressed..

El15- 17 Internal Error Q Balance display shows Frrgr 5—8

Q Disconnect the AC adaptor, wait a few seconds and try again. If
the error persists, cali your dealer for service.

E20 calibration Error 0 Balance display shows [ At £

 Calibration weight is too heavy.

instruction-HX-v.2.a page K+21 Section K



15-232C Sariai interlace, Current Loop

~
E21 Calibration Error 0 Baiance display shows - [ R{ £
3 Calibration weight is too light.

E22 Calibration Error O Balance display shows [ AL ng

Q Balance unstable during calibration.

E33 Sample Too Light Error U Balance display shows { g
Q Individual sample weight too light.
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RS-232C Senal Interface, Current Loop
Command Examples lllustrated

R The foilowing examples illustrate the interaction between the host
E computer and the HX Balance during RS-232C Serial Interface
communication.

acknowledgement <AK>, and the transmission of the next command
to the balance. The FOR~NEXT loop times depend on your
computer's operating clock and performance. Make the FOR~NEXT
longer if the program does not work correctly.

~ Please note that there needs to be a delay time between a balance

d For an example using a BASIC program:

1..

123 LINE INPUT #1, AKS$ Receive <AK>
124 FOR I=1 TO n:NEXT I Delay

125 PRINT #1, "Q© : TX: 'Q' command
1

Where n = a vaiue ~ 100, 1000, 5000 that will set the computer
to wait for about one second.

1 [ IRl Display ON/OFF

Time l {Display OFF State}
TX: TRANSMIT | BALANCE
{p] o SENOS  [<aAK> ‘06H) |
{or "ON' command)
b4 (All Segmentis ON)
r:___—gluue.-muu- —2“ {’Dﬁ
Eme
== 2088068686888 |
=
{Balance Zero's)
9
(Balance becomes Stable)
User must wait until two ° ronn 9 W
<AK>'s are received i U;Ll vuu
BALANCE 2
« SENDS _ [<ak> (06H) |
v
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RS-232C Senai Intertace, Gurrent Loop

2 B} | BRI rezeroortare . -

Time (Balance Display)
= o W
o 11234 s ]
TRANSMIT
_ BALANCE
Tx.@-——vqim <AK> (06H) | ]

(or ‘T, TARE', command)

v {Balance Zero's)
9
{Balance becomes Stable)
User must wail until two ° 3 ﬂ 3 3 g 3

<AK>'s are received
BALANGE
\_ﬁﬂ_l?mo (06H) |
v

Section K page K-24 instruction-HX-v.2.a



Calibration ~

Time (Balance Display)

R5-232C Sarial Interface, Current Loop

o annnin

uvuouuu

2|

TRANSMIT
_ 'BALANCE
TX: . _SENDS | <AK> (06H) |

User must wait until four
<AK>'s are received

k—

instruction-HX-v.2.a

O

< (Balance Begins Calibration)

LA

J

|

7
pe
LAt
BALANCE 45
« SENDS” [<AK> (06H) |

Y.

AL

BALANCE
« SENDS  [CAK> (06H)
<z

LAl

J

\ 4

page K+25

o nnnmnn 9
uuuuyu
BALANCE {}
«SENDS [ <AK> (06H) |
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RS-232C Serial Intarface, Current Loop

‘Manual Calibration Command

Time {Balance Display)

== [o Anann g ]

uvuuod

TRANSMIT

-__—> BALANCE
™ « SENDS | <AK> (06H) H—@h
< (Balance displays CAL mass set)

OEH"H'H'H'H'H'T q
gy

EI_W‘LS““T_. BALANCE
seNDS [ <AK> (06H) |

< {Balance Bigins Calibration)
r [} il

(LA |
<Y (Weits for stability)

i
Load the CAL [ AL F J

mass. BALANGE o2
SENDS | <AK> (OSH)J

~ E
(CAUSF ]
</ {Weits for stability)
[ (AL End
BALANCE 0
o SenDS [ <AK> (06H) |
~— . 9 |

Remove the CAL 5
mass o] nnnnn g9
uy

<

BALANCE Z
SENDS___ [ <AK> (06H) |

Section K page K-26 instruction-HX-v.2.a



H5-232C Serial Interface, Current Loop

‘Counting / Percentage

Time [O] (Balance Display)

= [—o Scnt]

TRANSMIT
X ,_i.%] <AK> (06H) |

o] 1 N
[ uou cnt ]
Load 10 samples and

TRANSMIT
TX: PEENDS. | <ak> oeH) |

& B i)

p ~> {waits for stability)
Q

7
The 'SMP' command inrn
works just as pressing the tucnt ]
key on the front BALANCE
panel (or AD-1652 RC). «_SEnDS T<ak> o) |

Unit weight is entered into
memory and counting can start

P i

[
If the 10cnt sample is not .
enough then the balance (Balance sets new sample size)
will set a new sample size o n n
and send Error 30 [ U u cnt J
. <7
BALANCE
Load the additional 10  “SEnpS [ec ea0< o > I
samples and « }
TRANSMIT
™:[s[m] P BALANGE
« SENDS™ [ <ak> (0eH) |
G b
| c nt
(waits for stability)
)
o n
‘ clcnt
,9 — : BALANCE
Again, if the sample is not  SENDS | <AK> (06H) ]
enough then the batance
will set a new sample size Unit weight is entered into
and send Error 31, memory and counting can start
continue as shown above
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Comparator

Current Loop
(part of OP-04)

instruction-HX-v.2.a
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Comparator

There are 3 methods for setting of HI/LO limits (See "Setting HI/LO
limits" on page L-3, or Next page).
The comparator mode indicates whether the sampie is too heavy or
too fight. This function is convenient for a product weight check, and

so on. Select the internal setting"f P-4 [ c6.”

When the HI/LO limits are set
Too heavy | Indication "+" illuminated
Accepted | Indication "OK" illuminated
Too light Indication "-" jlluminated

[The marks "+", "OK", and "-" are
used to indicate the judgment
results. When entering a set value
or selecting a set vaiue for internal
setting, "HI". ia" "and " g"
represent "+", "OK", and "-7,
respectively ]

[A buzzer can be sounded to inform you of the “too heavy", "accepted”, and "too
fight" judgments. (Refer to Internal Setting)}

When either the HIl or Lo limit is set

Too heavy

Indication

"+ illuminated

Too light

Indication

" Hluminated

Connecting the option OP-04 {comparator output board) allows you to output the
judgement resuits to the external devices such as AD-8851.

#| Pin Connection and Specifications

Pin 7 - N. C.

Section L

Specifications:

Pin2- COM

Pin1 - Hl
Pin 2 - COM
(Pin 3 - LOOP)

Pin4-LO
(Pin 5 - LOOP)
Pin 6 - GO

Pin7 - N. C.

Max. Voltage

Max. Current

page LL.-2

50V DC

200 mA

instruction-HX-v.2.a



Comparator

&| Sefting Hi / LO Limits

There are the following three ways to set the Hi limit and Lo limit.

) Actually, prepare the sampies for the Hl limit and Lo limit, and make the
balance memorize their respective set values. (Only one kind of sample is
required when making either judgment whether toc heavy or too light.)

g You may set or view the HI/LO limits using the AD-1652 Remote
controller, or via the serial interface. Aiso:

3 if the weighing unit is changed, the HI/LO limits are converted to the unit

displayed. For example: if the HI limit is 10g, if the unit is changed to carats,
then then HI limit will be displayed as 50ct.

Q If the unit weight or 100% weight is not registered in cnt/%mode, then the
HI/LO limits will show zero. But after registration, the HI/LO limits are
converted into each consecutive unit.

1 The maximum HILO limits are limited to seven digits, -8999999 to
+9999999.

#i| Setting HI Limit and LO Limit

Q Setting of the Hi limit and Lo iimit is performed with the unit presented on
the display. (An RS-232C command allows you to set those values with the
unit which is not presented on the display.)

‘1 When the unit is changed after setting the H! limit and Lo limii, the limits are
converted into the new unit. When the unit is swithced from "g" to "%", they
are converted into "%", if the 100% weight has been set.

J The maximum number of digits for the HI and Lo limit is 7 digits (-9999999
to +9999999).

‘ Select the internal setting "L P-4 | C6."

instruction-HX-v.2.a page L3 Section L



Comparator

Section L

SAMPLE Pl Keep pressing the

SAMPL key for about

seconds in the

we:ghmg display state. [ ° i 3]

O"---=---=-- HI"is <7
displayed. "HI" indicates SAMPLE
that the set value is the <
HI limit.

& M L e e e - o= HI 1] iS - " \?
displayed for about 2 { S U HT ]
seconds. After that, you -
will be returned 1o
the weighing state
automatically.

O {f the HI! limit has been
set and left intact, that R
value will be displayed [ o nnn SJ
first. =
trst =

<2
- Ak v
_ [ ° 00 HI ]
( When Previous Set)
Value Is 100g.

Qe " is displayed, and if you press the | MODE| key
immediately, "- - - - - - - - ! g"is displayed. Pressing the
key again displays "- - - - - - - - T ;" Pressing the |MODE| key again
returns the displayto "- - - - - - - - H 1" In the comparator mode

page L+4
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Comparator

; Prepare actual samples coresponding to the Hi limit and Lo

Ef timit and, and set them sequentially . in the following, you
' set the Hl limit and Lo limit. When you want either judgment
whether toc heavy or too light, however, set either HI limit or

Lo limit.
® In the weighing display state, press the ; "
SAMPLE| key about 2 seconds. { ° aag s
Q e wem == H " is displayed about 2 Seconds
2 seconds.
- ----- eI ]

® Press the |RE-ZERQ| key immediately.
y y (Displayed About 2 Seconds)

<
(RE-ZERC)
O The display changes and the weight ;
mark (#) blinks. iy
- [P
P ° Qo0HI ]
&) Place the sample on the weighing pan '
- for the HI limit.
O The variable for the HI limit "HI" is -
displayed. [ ° r E’ adiH IJ

(When 100g Sample Is Placed)

" Bl To save the value, press the [SAMPLE]

key.
- &k E
O The blinking weight mark "l { ° 108801 ]
disappears, and the HI limit is saved. . S
' (SAuRLE)
v
O If the HI limit value is left intact about 4 [ R A J
seconds after it was saved, the display (wuduHI

is changed to "100.00 g" automatically.
About 4

© < igasonr =0 jgamn

(@ ¥

instruction-HX-v.2.a page L+5 Section L



Comparator

Section L

-
g

! Set the Lo limit.

™ After finishing Step 4, press the {MODE
key immediately (within 4 seconds).

QO "er------ { p"is displayed. (If the
lower limit value was set previously,
that set value will be displayed.)

O After "- - - -~~~ - { o" is displayed,
press the |RE-ZERO§ key immediately.

O When thé display changes, the weight
mark () blinks simultaneously.

Place the sample on the weighing pan
for the LO iimit.

To save the value, press the |SAMPLE
key.

O The blinking weight mark (i)
disappears and the Lo limit is saved.
O IHf it is left intact, you will be returned to

the weighing display state
automatically.

page L+6
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Comparator

2 When you press the SAMPLEI key [
in the weighing display state to

enter the comparator mode and
alter the displayed HI/LO limits,

press the |RE-ZERQ| key quickly.

The weight mark (M) starts blinking.
When you set new HI/Lo limits,

repeat from Step 2 or Step 5, respectively.

instruction-HX-v.2.a

page L7
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Comparaior
| Using the AD-
Bl To set HI Limit

START () The [FUNER ) key > <N> ) (ENTERR key combination
digitally sets the comparator higher limit. A negative number is

1652 Remote Controller

“ MUY permitted and the acceptable range is from —-9999999 to
+8999999.
Example: [FONCTR ) key > [i[5]0]. 15 » (ENTERRR —
. o i
the balance will enter 150.5g as the compara- 1SUSHTI ]

tor's high limit (if "g" unit weight is being used).
Bl To set LO Limit

stP_ (3 The (ARG ) key > <N> > [ENterR  key combination

- digitally sets the comparator lower limit. A negative number is

— L UM permitted and the acceptable range is from —99993999 to
+9999999.

Example: [FUNCIR ) [Lumm key > [1]4[s] T5' » (ErTEAR

S -

the balance will enter 149.5g as the compara- [ (9950 o q
tor's lower limit (if "g" unit weight is being

used).

& Using the RS-232C serial Interface e

® To set HI or LO limit. A unit code of three characters
must be added after the value if the HI/LO limits is in a
difierent unit from the one presently on the display.

1 2 3 4 5 6 7 8 g 1 11t 12 13 14 15

Hlt]|+]1]s]ol.|ojolo}o g |
3 3 1 i . (204) | {20H) 4
= l L - T . . 1§ ‘
HlorLO  Polanty Value Unit
& To view HI or LO limit.
2 {H|I Request the HI Limit
Send | ?7 | H || ey
Reply | H { | s, l+1115101.10101]101]0 o Lo | 9 s
?71L1O Request the LO Limit
Send | 72 F L |O | <
Reply {L 1O, -10]510 0J]0jJ010 o Voo | O <

Section L page L.+ 8 instruction-HX-v.2.a



Comparator

| “Comparator C-Parameters

These include Comparison Mode, Comparator Output, Buzzer, etc.

There are a number of Parameters that can and need to be set.
(see page G-14).

instruction-HX-v.2.a page L-9 Section L
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'HX Series « Section M.

Miscellaneous
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Miscailansous

The Following can be enabled by making use of the built-in clock of

“Applying the Clock Function -

the HX series.

O Outputting the time/date together with the RS-232C output data.
Select the internal setting as follows:

{ e
E-aut ez

O Outputting a weight change to the printer at constant intervals.
Make use of interval output. (During output, the time mark ( & ) is
illuminated on the display of the balance.)

B Press the |PRINT| key in the weighing display
state. { ° s]

O 08 0§ r1-is displayed. (Or, the interval '
time currently set is displayed.)

About 2 Second:

e hd
o 7. n. dfir r
y-uau-uur L

The “hour" digit btink
O Pressing the [MODE| key moves the blinking (The “hour” digit blinks)

digit to the right. 5V
O Pressing thhe SE;(ZERO keg incaa_:ents the C [ ° 0:44:808 TI}
number in the blinking digits by 1. e number T
keeps being incremented while the key is held =
down.) '
O Pressing the jPRINT key memorizes the interval 5 ‘\7
time, returns you to the weighing state, and starts [ e g:41:4ag T}_’]

outputting at every set time.
QO Pressing the ION:OFFi key exits this mode and
returns you to the display OFF state.

™) utilizing the remote controlier AD-1652

Example: When setting the interval output time to 10 minutes; Operate
the keys in the following sequence:

ey ) key 3 [o][ol[1]{o][0][0] > [ENTER] key

This sets the interval time to 10 minutes.

Section M : page M2 instruction-HX-v.2.a



Miscallaneous

B Utilizing the RS-232C command
With the command, set the interval time.

Set in the format, "hours:minutes:seconds.”
11T 08:15:00" sets the interval time to 10 minutes.

instruction-HX-v.2.a page M«3 Section M



Miscellansous

" OP-04 Comparator/CL..Output Board -

| General -~ .

OP-04 is an optional comparator output and 20 mA, passive current
loop output board.

The comparator output section provides , , and

contact outputs matched to [+ ],|°K| ,and[“‘ | of the
balance.

The current foop output section outputs the same data as the RS-
232C output of the balance.
Refer to Section * K * RS-232C Serial Interface " and Section = L ™
Comparator/ Current Loop "

+ OP-04 Board - 7P Din Plug

Installing Procedure -

Step 1
Remove the AC adaptor from the balance.

Step 2

Remove the two screws indicated by the
drawing at the right, at the rear of the
balance.

NOTE: Do not remove any screws
other than these two screws.

Step 3

Insert the option board into the grooves of
the guide

inside the balance.

When the connector is installed firmly,
the option board mount will be flushed
with

the balance case.

Step 4
Secure the board with the two screws
previously removed.

Section M page M+ 4 instruction-HX-v.2.a



Miscsllaneous

#&| Pin Connection~ .- -

Pin No. Signal Name
1 Hi
2 COMMON
3 Send Loop
4 LO
5 Send loop
6 GO
ve Not connected
%ﬁg{ﬂ ector Frame Ground

&| Circuit Configuration
T.\(D———Szzﬂt:_ —@

/ i CASE: FG
iR
nr
w——¥er
GO Yan ﬁ
HI Y. 2n

™
e

H
O
ig“ I_[ j_ Controtied AC
1 D
~ Common <l7
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Miscsilaneous

E :-"SPECifications Sl sl Thosh

i

Rated voltage 50V DC
Rated current 100 mA
ON resistance 20 Q Max.

(] AD-8951 Comparator Light can be directly connected.

[JControlling AC voltage, use a relay.

Current loop section
Type 20 mA current loop (PASSIVE)

Transmission | Asynchronous, output only
method

Signal format Baud Rate : 600/1200/2400/4600/9600 bps

Data Bits : 7/8 bits

Parity : Even/Odd ( Data length 7 bits)
None ( Data length 8 bits)

Stop Bit : 2 bits

Code : ASCl

O since the current loop is the PASSIVE type, the receiving
device must supply the ioop current.

Section M page M+6 instruction-HX-v.2.a



Miscellaneous

'OP-05 Feeder/C.L. Output Board =

E General -

OP-05 is an optional feeder control and 20mA, passive current loop
output board.

& The feeder control section is used to connect the AD-1651, Vibratory
Spoon to the HX balance.

Setting a Target Weight in the HX balance enables you to feed
powder to be weighed automatically.

As OP-05 is also equipped with the general-purpose /O terminal, the
balance can be controiled by the other devices with this option.

21 Current Loop output section outputs the same data as the RS-232C.

Refer to Section +K * RS-232C Serial Interface " and Section = J " AD-
1651 Vibratory Spoon ™.

#li| Packing

O OP-05 Board Q 7P Din Plug 22 3P Mini Plug

| Installing Procedure

f Remove the AC adaptor from the
p balance.

Remove the two screws at the
rear of the balance, indicated by
the drawing at the right.

Do not remove any other screws.

instruction-HX-v.2.a page M-7 Section M



Miscetllaneous

jf Insert the option board into the
grooves of the guide inside the

balancs.

When the connector is instalied
firmly, the option board mount will
be flush with the balance case.

Secure the board with the two
screws previously removed.

| Pin Connection =~ =

3P Mini Connector ?/?Srr;ﬁgtridst:o?r? AD-1651
7P OIN Comector | £oTnEcEd o8 ganera uocse
Loop output
Pi’; No. Feeder output
2 Common
3 Current loop (Not polarized )
4 Send a Feeder START/STOP input
5 Current loop (Not polarized )
6 Not connected
7 Not connected
Connector | Frame Ground
shell
Section M page M «8
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#&| Circuit Configuration =~ =~ =~

Balance ---

Miscetlanecus

Current Loop section

7P DIN

TXD

Feeder i

=

Feeder I/O section

Qutput —;

START/!
sTOP —
Input

#&| Specifications

* yxtal:{:_j

v Az

3P Mini
Connector

Connector

[ Feeder 1/0 section ]
T 3P Mini Connector | ® Connected to the Vibratory Spoon (AD-1651)
Q 7P DIN Connector |2l Rated Voltage: 30 v DC
] Rated Current: 30 mA
! input Pulse: 100 msec Minimum
| Current loop section i
Q Type 20mA current loop (passive)
Q Transmission 2! Asynchronous, output only
method

Q Signal format

] Baud Rate: 600/1200/2400/4800/9600 bps
® Data Bits: 7/8 bits '
@) Parity: Even/Odd (Data length 7 bits),
None (Data length 8 bits)
Bl Stop Bit: 1or2
&l Code: ASCI

O Since the current ioop is the PASSIVE type, the
receiving device must supply the loop current.

instruction-HX-v.2.a
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Misceilaneous

ili| The Application of the General-Purpose 1/O Terminal

[ Timing Chart

Target Weight« == 4----vec-mcmmmcerccmcmcc e e oo o Aoz ---

Display of
the balance

Og

START/

100ms Min.
<>

STOP
Input

ON |

K

250ms Max._

Ml

Feeder
output

| Operation

ON

N

I When a pulse is applied to the START/STOP Input, Feeder Output wil

turn ON.

® When the weight values of the balance reach the Target Weight, Feeder

Output will turn OFF.

B! While the Feeder Input stays ON, which means that the weight values of
the balance have not reached the Target Weight, Feeder cutput will be

OFF if a pulse is applied to the START/STOP Input again.

Section M

page M-10
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k| Fine Adjustment

‘of the Feeding Amount

Feeder accuracy (the difference between the Target Weight and
actual fed amount ) is affected by the powder flow rate or weighing
condition.
B} Internal setting, €L x [ 7, adjusts the free fall compensation , and
allows the feeding amount to be adjusted.
B it the Spoon Feeding stops under the Target Weight, increase the value of
the C-Parameter setting, §E{ x [ 7 . (xindicates setting values)

CEL o A Feeding amount wili
GEL | become less.

SEL ¢

SEL 3

SEL 4

SE"; 3 Feeding amount will
S5EL b become more.

instruction-HX-v.2.a page M+11 Section M



Miscelianeous

'OP-06 Analog Output Board = -

OP-06 is an optional analog output board which allows the displayed
values in the HX balance to be converted to voltage and then to be
output.

@l There are two types of output modes. The first is that you can select
the digits you like to output , and the second is that you can output
within the range of the weighing capacity. Zero Span = 0V, Full
Span = 1V

Bl The output voitage can be selected by jumper pins.

E Packing .. -

Q OP-06 Board O Adjusting screwdriver 3 7P DIN Plug

#| Installing

Remove the AC adaptor from the
balance.

‘Procedure

Remove the two screws at the
rear of the balance, indicated by
the drawing at the right.

Do not remove any other screws.

i Insert the option board into the
grooves of the guide inside the
balance.

When the connector is installed
firmly, the option board mount will
be flush with the balance case.

Secure the board with the two
screws
previously removed.

Section M page M+12 instruction-HX-v.2.a



Misceliznsous

| Output Modes and Selecting Digits ~ =

‘ Qutput mode can be selected by choosing the four t);pes of the
Ee internal setting parameters. Factory setting is An - [].

|2 Output voltage corresponding to any of two digits.

When the displayed arbitrary two digits are 0 0, 0.00 v will be
An 0 output and when the displayed arbitrary two digits are 9 9, 0.99
v will be output.

B Output voitage is decided by selecting the value of the internal
setting parameter, §£¢ .

& Output voitage corresponding to any of three digits.
When the displayed arbitrary three digits are 0 0 0, 0.000 v will
be output and when the displayed arbitrary three digits are 9 9

An | 9, 0.999 v will be output.
B} Output voitage is decided by selecting the value of the internat
_setting parameter, §fF 7 .
B The displayed values from O to full scaie are output
corresponding 10 0.00 v and 1.00 v.
When the net weight vaiue is 0 g, 0.00 v will be output, and
8n 7 when the net weight value is full scale, 1.00 v will be output.
a

2 1fthe §RE~ZERO key is pressed to zero the displayed value,
0.00 v wili be output. ‘

I in this mode, the internal setting parameter, § £ { does not
control the output.

®l The gross weight values on the weighing pan from 0 to full
scale are output corresponding to 0.00v and 1.00 v. :
When the gross weight value containing a tare is 0 g, 0.00 v will
be output, and when the gross weight value is the capacity,

An 3 1.00 v will be output.

& Even if the [RE-ZERO| key is pressed to zero the displayed

value, the output voltage will not change.

B In this mode, the internal setting parameter, § £ does not
controt the output.

instruction-HX-v.2.a page M-13 Section M



Miscellaneous

[ An_{ 1[An []Modes

3 Digit position is set by selecting the value of the internal setting, GEL inthe|
Aa Jlor[An []mode.

B When the ]SAMPLEi key is pressed in the internal setting - HAn, SEL {0
will be displayed.

B The values to be set and digit positions are described in the table on the next
page. Factory settingis[§£{ (]

Twodigits [ An )] Threedigits[An | |
6140 0.4 s1 0 0.0

SEL U — }—

SEL | — —

SEL 3 | C

SEL 4 — —

The upper digit which is left blank is regarded as zerc and
also when the least digit is left blank by pressing the

SAMPLE| key, the digit is regarded as zero.

Whatis FullScaleinthe [An ZJ&[An J1?
The valtue of full scale inthe §7 ¢ and An 3 modes is shown in

the table bhelow.

ﬂ Please be careful as the output voltage could be over 1.00 vin
the §n 2 and Hn 3 modes.

Model |Full Scale | Modei | Full Scale
HX-100 | 100 g HX-3000{ 3000 g

HX-400 | 400 g HX-6000 | 6000 g

if the HX-400 is indicating the weight as 410g, the output voltage is as follows:

400
1.00V x g

T1og ~ 11025V

Section M page M«14 instruction-HX-v.2.a



Miscallaneous

| Changing output voltage -

jumper pin B enable you to change the range of the output voltage.

To change the jumper pins on board between jumper pin A and
Factory setting is set to jumper pin A.

Setting of jumper pin { Output voltage range
A 0.00v fo 1.00v

B 0.20v to 1.00v

OP-06 BOARD

3 When the output is to be 4 to 20 mA,
select jumper pin B.

| Fine Adjustment of Output Voltage

a fine adjustment of the output voitage by rotating the adjustments on

Though the output voltage was adjusted at our factory, you can perform
the output connector section.

0 When the display of the HX balance is
in the OFF state, the output is 0.00V.

o, ;

HX OP-0
&) &3

EB Zero can be adjusted by rotating the left
adjustment (Z).

Voltage will be higher
by rotating the adjustment
clockwise.

H With the key held down,
press the key.

O The display will come ON with all
segments lit.
At this time, the output voltage is 1.00V.
This can be adjusted by rotating the
right adjustment (S).

Q Repeat item 0l and H described above
to get the proper output voitage.
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& | Output Voltage Except.In the Weighing Mode

Output voltage is fixed in the following five states.

Q Display In the OFF state or During Calibrating
® 0.00 V will be displayed. (When setting of the jumper pinis B, 0.20 V is cutput.)

O During Re-zeroing
Bl 0.00 V will be output. (When setting of the jumper pin is B, 0.20 V is output.)
If the internal setting is setto Ha  § £ 7. the last voltage value will be output.

3 During " -E " being displayed
B 0.00 V will be output. {(When setting of the jumper pin is B, 0.20 V is output.)

3 During " E " being dispiayed
® Voltage shown in the table on the next page will be output in proportion to the internal

settings.
An 0. Ra | An ¢ An 3
HX-100 1.00V 1.010V
HX-400 1.00V 1.025 V
HX-3000 1.00V 1.033V
HX-6000 1.00V 1.017 V

0 During " All segmements " being displayed
2 1.00 V will be output. ( Fine span adjustment can be performed in this state.)

| Specifications

1 Qutput impedance

> 100 Q Maximum

2 Linearity

>l +0.3%

Q Qutput connector

&1 7 pins, DIN connector

QJ Pin connection

 Output : Pin 7
™ GND :Pin2
Other pins are not connected.

Section M

page M-16 instruction-HX-v.2.a



Miscalianeous

Installing t he Opfional Breeze Break OP -10/OP-11

To prevent influences of a breeze during weighing, it is
recommended to install an optional glass breeze break.

B3

ﬁf Remove the weighing pan, pan suppon, and dust guard of the HX-400.

“Installing the Glass Breeze Break OP-10 for HX-400 =

Weighing Pan

Pan Support

Dust Gaurd
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Miscellaneous

- Place the glass breeze break OP-10 on the main body.

é:;.

OP-10 (Glass Breeze Break
for HX-400)
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Miscellanesous

P> Remount the breeze break floor plate, dust cover, pan support, and
* weighing pan in that order as shown in the figure below.

A
£

Weighing Pan

Pan Support

Breeze Break
Floor Plate
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Miscellaneous

 Installing the Glass Breeze Break OP-11 for HX-3000

- Remove the weighing pan, pan support, and dust guard of the HX-3000.

Weighing Pan

Pan Support

Dust Guard
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Miscelianeous

- Place the glass breeze break OP-11 on the main body.

OP-11 (Glass Breeze Break
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Miscelianecus

> Remount the breeze break floor plate, pan suppon, and weighing pan in
“ that order as shown in the figure below. (The dust guard is unnecessary.
The user is kindly requested to store it.)

Weighing Pan

Pan Suppornt

Breeze Break
Floor Plate

Dust Cover
(The user is kindly requested to store)
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Miscellaneous

Rear Panel

®
RS.232C TOSA OC N

o CICE-E-R-E-N- RN -] o
00000000000 DN DESPLAY

| External Key Input (EXT. SW)

It is also possible to operate with entries through the EXT. SW

(External Switch) instead of pressing the six key switches of the
balance.

1 O—& O— MOOE

3 O—0 O~ CAL
RE-ZERO
O—G O—{ PRINT
SAMPLE
O—G O—] ON: OFF
COM

%

~ &

7

J The switching operation is availabie when the 100 msec pulse is
input.
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Miscsllaneous

Trouble?

O What if the weighing resuit is not stable? Check that the weighing table
is stable. Check that there are no drafts. Check that the breeze break (if
any) is installed correctly. Check that the power supply voltage is stable.

Q What if the weight displayed is obviously incorrect? Check that the

balance is level. Check that it has been accurately calibrated. Check that

. the display started from zero before the mass was placed on the pan.

Check that the mass is not overhanging and touching something else,
like the sides of the breeze break or the top cover of the balance.

QO What if "Lo" is displayed in "cnt" or "%" mode after | press the |SAMPLE

key? The weight of the sample was too low. In counting mode you will
be prompted to increase the sample size from 10 units to 20, 50 or 100
units but remember that the minimum unit weight cannot be less than the
resolution of the balance.

3 What if the standby decimal point is not on when the adaptor is plugged
in, and the display doesn't switch on when | press the |ON:OFF] key?
Check external fuses as shown below.

Fuse

. Remove the AC adaptor from
it's plug at the back of the
balance Kk

Find the fuse holder - press
and turn it counter-clockwise,
remove.

Replace the fuse with a new
one. 500 mA, slow blow BA.

If the fuse blows again, piease

contact your nearest A&D
dealer for service.
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Miscellaneous

1 Power Failure Error:

"P-FAIL" power failure is displayed if
power was interrupted during weighing
the last time the balance was used.

21 Press the key.

. P-FAL

e

Q Weighing Pan Error:

Q *-E’ will be displayed if the weighing
S pan or pan support are not installed.

'}

O Overload Error:

q Q ‘E’ will be displayed if the weight is
| beyond the balance capacity.

™™

J Stability Error:

- ‘Error 1' will be displayed if the balance
Frroro ' can not become stable while zeraing, or
. — J weighing.

®l Check for excessive vibrations or

drafts. Press the |RE-ZERQO; key and

see BEST CONDITIONS FOR WEIGHING .

O Stability Error: ‘Error 2" wiil be displayed if the balance
| ] can not become stable while registering

> [ Check for excessive vibrations or

drafts. Press the |RE-ZERO| key and

see BEST CONDITIONS FOR WEIGHING .

1 Value Error:

- - * ‘Error 3' will be displayed if the value
’ Frror o | entered is out of the range permitted for
' + the function.

®l To return to weighing mode, press any
key.

 Weighing Pan Error:

[ Errar Y

‘Error 4' will be displayed if the weighing
pan or pan support is not correctly
installed, touching something or if there is
a sample on the weighing pan when the

key is pressed.

‘Error 4’ will be also displayed if you
operate the balance with the internal
weight set screws installed.

Lo
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Misceilaneous

d Memory Error:

‘Error 6 wiil be displayed if the balance
has a memory problem.

' @ Disconnect and connect AC power
and try again. |f error persists, call for
service.

5

. Error

Q Memory Error:

| ‘Error 7° will be displayed if the balance
has a memory problem.

® Disconnect and connect AC power
and try again. if error persists, call for
service.

l Errar

—
S

Q Count Sample too light: ‘Lo cnt' will be dispiayed if the unit
weight is too small. The display will show
‘Lo" and returns to the "10 - cnt" display.

B Unit weight is less than 10 digits.
0 100% Sample too light: ‘Lo Pct’ will be displayed if the 100%

weight is too small. The display will show
'Lo" and returns to the “100 - %" display.

] 100% weight is less than 100 digits.

3 CAL Errors:

1 “CAL E' will be displayed if the
. calibration mass is too light (varies by
more than 10g of set weight).

' ‘CAL E' will be displayed if the
. calibration mass is t00 heavy (varies by
- more than 10g of set weight).

® Check the mass weight, look for something touching
the weighing pan. Press the RE-ZERO| key, then

the key {to use the balances' internal CAL

mass) before trying again with an externai CAL
mass.

==
X

'l

/
L

L)
'

/
L

==
)

|
!
|
i

| » ‘CAL no’ wili be displayed if the balance
no - can not become stable while weighing
: . the calibration mass.

. r"‘l
-

®l Check for excessive vibrations or drafts. Press the

RE-ZERO| key and see BEST CONDITIONS FOR

WEIGHING.
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" External Dimensions (HX-100 Type) =

295 246 126

195 89

(Int. Dimension 185)
|

' — Ty

{Int.iDimension 193) —*

J7T

il
=W

180
il

249

160

(Pan Top Height 147
158

|

|

|

|
< g}ks S
N
+
172
201 175

=l
g

|
]
|
i
|

w

200

¥

333
350

3

FRONT VIEW SIDE VIEW

— 143

REAR VIEW TOP VIEW

{Unit:mm)
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Exteral Dimensions (X-400, 3000, 6000 Type)

350
333
« 201 | c 189 B
< A 127 'l (B 127 o
lf——"‘l—\] . ' T y:
+ J
= i o E
== 3 8
== S = e Jorey
172 L 200 .
€ 21

FRONT VIEW SIDE VIEW

REAR VIEW TOP VIEW

5 Dimen-
o™ =ion A B C D
(D 104 Type
. pmmm—— ! HX-400 127 127 189 104
fr
] HX-3000 | 145 153 | 189 104
= g HXs000| 189 | 193 | 209 | 124
265
STAND TYPE (Unit:mm)
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