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i Warranty

Warranty rights vary from country to country but it is the genera! intention
of A&D Co., Ltd., to offer customers a one year warranty on this product
from the day it is purchased. In some countries consumer protection
legislation states that your dealer is responsible for offering a warranty
and under these circumstances please refer to your local dealer.

In the U.S.A. the product (if defective) should be returned, freight prepaid
by the customer, to A&D Engineering Inc. in California and in Europe the
product can be returned freight prepaid to A&D Instruments GmbH in
Frankfurt, West Germany. Elsewhere the product can be returned to A&D
Co., Ltd. in Japan. In any event please contact your nearest A&D office,
before shipping, to confirm that the product is covered by this warranty.
Simple repairs can be carried out by your local dealer under warranty
and this may be the fastest method of solving your problem.

This warranty only applies to product failures due to defective materials
and/or workmanship. This warranty will be rendered invalid if, upon
inspection, it is found that the product was: Abused; used for a purpose
for which it was not designed; mishandled; placed in a hostile
environment; repaired by unauthorized personnel; improperly installed
or not adjusted in accordance with instructions given in this manual.

If repair under warranty is confirmed by A&D, then the product will be

repaired (or replaced, at the discretion of A&D) and then returned to the
customer at no extra cost.

i 1| FCC Rules

Please note that this equipment generates, uses and can radiate radio
frequency energy. This equipment has been tested and has been found
to comply with the limits of a Class A computing device pursuant to
Subpart J of Part 15 of FCC rules. These rules are designed to provide
reasonable protection against interference when 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 = Federal Communications Commission in the U.S.A)

page vi owner-FP-v.2.a
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Set-Up

i 1| Unpacking & Setting-Up Your ER

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:

The Balance.

The Weighing Pan, Pan Support, Draft Ring and Dust Guard Plate.
An AC adaptor {check that the AC input rating is correct).

A spare fuse {0.5A slow blow).

Vinyl Cover.

Mini 3-channel jack plug for connecting an optional remote RE-
ZERQ, PRINT, or FEED (see J+4, M2},

CoC000O0

\ The Balance

Three-channel Miniature Plug
(for remote RE-ZERO/PRINT/FEED)

B B 0 A B B P N B NN B NP E N AN B 80BN N O PP O DN OO SR B8 30

3| Best Conditions For Weighing

g To ensure that you get the most from your balance, piease try to
meet the foliowing ‘Best Conditions’ as closely as possible:

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

Best 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 or air conditioners.

Don't install the balance in direct sunshine.

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, see page A-4) overnight.

Earth the balance chassis for electrostatic discharge if the weighing
conditions warrant {see next page).

X B R O R R N MO Y X P P MO AR M L. S A 30 A

0O Cco0oodoooCco
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Set-Up

i 1| Setting Up Your FR Balance

Place the balance on a suitable weighing surface (see BEST CONDITIONS
FOR WEIGHING, previous page) and connect the AC adaptor El. Please
earth the chassis if you think static electricity may be a problem (there is
a GND ground connection at the back of the balance B).

][ P-FA

Turn the leveling feet B until the spirit @ Weighing Pan

Power Failure may be dispfayed
when you plug in the AC
Adaptor: see next page.

level indicates the balance is level.
Install the Dust Guard, Draft Ring, Pan
Support and Weighing Pan EL

Pan Support

4
e e Draft Ring
¢ H Connect AC Adaptor Thick
Rim Up
B2 Dust Guard
@\ Bubble
\ Spirit Level
El
. . 5 |
Earthing Terminal ye -
T~ > ) A Levelin
SN eRe07 e Fgct
® Press the key. )

e s e |20 HHE 80 B B

will hear the ZEROing

mechanism. \\_'i -
QO Moments later, zero will | © ililililil
be displayed. LLLILiLL 3

At this stage any weight reading will not be very accurate because the
balance has not been "calibrated". You should calibrate the balance
next: but first, the balance must be supplied with AC Adaptor power to
"warm-up” for at least one hour before moving to calibration. You may
turn OFF the display by pressing the key if you like.

Please also take the time to read SECTION B Introduction, it explains

several important features of the FR, before proceeding to calibration
SECTION C.

owner-FP-v.2.a page A+3 Section A



Set-Up

Power Supply Notes

Please use the AC adapter 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 W‘;,f,";;””

adaptor is connected. This is the normal state and does no harm to the  savance
balance. Please warm-up (plug-in) the balance for one hour before use. BEFORE us.

AREEEEE

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 [ndicator
One decimal point at the right of the display. [ 1
VAN

-

Standby Indicator éi_F

N ’
(L

O Power Failure
"P-FAIL" power failure is displayed if power [ A r
H -

2

was interrupted during weighing the last time f

L
the balance was used (see below).

0O Time Display (24hr)

If you have the optional AD-1652 Wireless T
Remote Keyboard or RS-232C (OP-03) — time { L; “r 9 1
can be displayed (see "Display OFF State” T
setting "oFF 1c1" see p. G-7). Hour  Minute

k| Display ON & Power Errors

The balance does a self check when you connect the AC adaptor, or

press the key. If there is a problem, you will get an error
display:

(3 Power Failure:

power was interrupted during weighing
the last time the balance was used.

® Press the key to clear.

l "P-FAIL" power failure is displayed if

(3 Stability Error:

‘Error 1" will be displayed if the balance
takes more than thirty seconds while

‘trrar :
attempting to ZERO.

&I Make sure that nothing is touching the weighing pan. I there is: press
the key to clear.

Section A page A+4 owner-FRv.2.a



Set-Up

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

Press the key and the display will
show near ZERO. See that all of the BEST
CONDITIONS FOR WEIGHING (page A+2.) have
been met, especially avoiding drafts and
vibrations.

If that doesn't work: press the key and
then-try changing C-Parameter "Cond Xco"
to "Cond 3co” slow/bad (see pages G+6,
G+2). After that, try altering the other
environmental parameters. If the error
persists, call your dealer for service.

& Weighing Pan Error:

[Errar 4

‘Error 4" will be displayed if the weighing
J pan or pan support is not correctly set,

touching something or if there is a sample
on the weighing pan when the i
key is pressed.

& Check the weighing pan and pan support,
remove any sample from the weighing pan
and wait for a minute. If it doesn't correct
itself, press the key and try again
after a few seconds. If the error persists,
call your dealer for service.

{3 Memory Error:

- - ‘Error 6 or ‘Error 7' will be displayed it
{ frrarh l the balance has a memory problem.

} ® Disconnect and connect AC power

and try again. If error persists, call for
service.

\ Errar

owner-FP-v.2.a page A«5 Section A
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Introduction

i 1| Welcomel

Thank You for Your ANDY Purchase!

This in an owner's INSTRUCTION MANUAL for the A&D Analytical Balances,
 FR-200 Mark II 210g x 0.0001g Range

Q FR-300 Mark JI 310g x 0.0001g Range -

Electronic Analytical 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 simply how your balance works
and how to get the most out of it in terms of performance.

The FR Mark II Series high resolution, multi-function, analytical 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 pffers 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.

#| Specifications

Capacity x Resolution FR-300 FR-200

Gram {s)] 310x 0.0001g 210 x 0.0001g

Decimal Ounce (0z) 10x 0.00001 oz 7x 0.00001 oz

Troy Ounce oz 9.9 x 0.00001 OZt 6.7 x 0.00001 OZt

Pennyweight (dwt) 189 x 0.0001 dwt - 135 x 0.0001 dwt

Carat {ct) 1,550 x 0.001 ct 1,050 x 0.001 ct

Momme {rmm) 82 x 0.0001 mm 56 x 0.0001 mm

Grain Unit {GN) 4,784 x 0.002 GN 3,240 x 0.002 GN

Tola 1)) 26 x 0.00001t 18 x 0.00001 t

Tael {TL) 8x 0.00001TL 5x 0.00001 TL

Display Capacity 310.0010 210.0010

Linearity H.0001g(A10q) 10.0001g(A10g)
10.0003g{fult range) 10.0002g(full range)

Repeatablity 0.0002g 0.0001g

Stabilization Time ' 5 seconds (typically)

Sensitivity Drift {10°-30°C) * 2ppm°C

Display Refreshment 4 per sec. (Normal) / 8 per sec. (Hi-Speed)

Pan Size 280mm (@3.67)

Breeze Break Dimensions 184{W) x 156 (D) x 253 {H) mm

Balance Dimensions 195(W) x 400 (D) x 310 (H) mm

Operating Environment 5°-40°C, 41°-104°F — RH<85%

Net Weight (Approx) 10.2kg/ 23 b

Power 100, 200, 220, 240VAC as required, {factory preset) 50/60HZ

Section B page B-2 owner-FR-v.2.a



{ntroduction

of your FR. Please take a moment to familiarize yourself with these

The following sections introduce you to some of the major features
items as they will be helpful for proper balance operation.

O Weighing units are g gram; OZ ounce (avoir); OZt troy ounce; dwt
pennyweight; ct carat; mm momme; GN grain; t tola; and TL tael.
Counting up to 310,000 (for FR-300, 210,000 for FR-200) units at the

minimum unit weight of 0.0001g and percentage modes are also
standard.

O Automatic Self Calibration with motor driven internal calibration weight
when the balance senses a change in ambient conditions, for
outstanding accuracy (can be turned off).

0 One Touch Automatic Calibration with motor driven internal calibration
weight. Calibration can also be done using an external calibration mass
(within weight limits) via the weighing pan.

@ TARE, and Comparator Hl & LO limits, can be set using the optional
AD-1652 Wireless Remote Keyboard, or a computer via the Serial
Interface OP-03.

Q Using the comparator function, a built-in buzzer can sound when weight
exceeds set limits (external comparator displays HI/GO/LO).

U Interval data output settings, with clock function.

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

k| Accessories & Options

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

O COMPACT PRINTER AD-8117 Accessory
: A quiet, sharp, clear printout serial thermal 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.
Also available is the AD-8117A for those who do not require the
statistical features of the AD-8117.

O Option OP-03

User installable serial interface. RS-232C & Current Loop with
Comparator Output for H/GO/LO Relay.

owner-FR-v.2.a page B+3 Section B



Introduction

i 1| Standby and Operating Modes

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

O The 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 Serial Interface OP-03.

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

Bl 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 is
connected.

Standby Indicator 1_F

O Time Display (24hr)
if you have the optional AD-1652 Wireless el 1
Remote Keyboard or RS-232C (OP-03) ~ time ( { "1 -C | \
can be displayed (see "Display OFF State” -+
setting "oFF 1c1" see p. G+7). Hour

l
Minute

") The FR balance has two main modes: Standby Mode and Operating
H Mode. In day-to-day operation, Standby Mode is normal when the
S balance is not in use. This keeps the weighing mechanism warmed-
up for accurate readings, and also keeps the balance's temporary
memory active. [f the balance is not going to be used for a long

period of time, then it may be appropriate to disconnect the main
power.

i ]| C-Parameters

Your FR 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 G+2 and can be set using the
method as shown in the section CHANGING C-PARAMETERS SETTINGS,
page G+3. The individual settings for each group are detailed in the
following section THE C-PARAMETERS SETTINGS, page G-5.

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
useful function when counting light items, especially when there is a
large number to be counted. Please see page E+5 for more information.

Section B page B-4 owner-FR-v.2.a



i Wireless Remote Keyboard Sensor
-4ND :ELECTRONIC BALANCE.

B t :7ﬁn1:
1§ '=hhiﬁLiEEE§

FRIOMKT T swexe
vl R

Model Number Max. Capacity Min. Display Resolution

and Remote Keyboard Sensor windows.

O Press on the middie of the keys to activate them, firmly but

not forcefully. You wili hear a faint ‘beep’ when the key
has been activated.

O Care should be taken not to scratch or break the dlsplay

o [= The ON/OFF K
OFF ﬂ&j e ey

The 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 FR series uses a cobait blue fluorescent display.
You can make sure that all the display segments are working properly by:

Z J| @ with the dis€la¥ OFF, press
RE-ZERO ﬂE | and hold the [BE-ZERO| key.

™,

72N 1 While holding the key,
ON H=——] press the [ONIOFF] key. All the

display segments will come

2 vy, ON (Press the [on]orF]  key
1 . . . X
again when finished).

Stability
Indicator

Negatwe&gn%—l—’.g’c_{h ’L’ h h i i ’ﬂts

Net / Gross & ‘—-% S—

.,|,

ACAI Indicator Standby Indicator Unit / Mode Indicators

Q Starting at the left end of the display you will see a ‘O circular stability
indicator, a minus weight display symbo!l and the ‘<’ triangular
NET/GROSS symbol. Next you can see the display ‘6.8.8.8.8.8.8." used to

introduction

The Display and Keyboard =
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Introduction

display the weight, the first decimal point acts as the ACAl indicator (see
page E«5 for more information) and the final decimal point acts as a
standby indicator and remains on when power is connected.

3 The final three character spaces are made up of two 14 segment displays
which can display any ietter in the alphabet and one two segment display
which can display "g" or "t". These three character spaces are used to
note which weighing mode the balance is in.

The SAMPLE*% Key

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

The MODE Key

O Press the key to rotate through the balance weighing modes.

Q The weighing units are g gram; OZ ounce (avoir); 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-9) for more
information concerning the different weighing unit). There is also a
percentage mode Pct, and counting mode ent.

Q The key changes the units in the following sequence:

g JPctdentJ OZ J0ZtJdwt J ct 3 mmg GN t TL

The CAL Key

The [CAL] key starts the calibration process. From the normal weighing
mode, with nothing on the weighing pan and the balance ievel, press the
[CAL] key and the balance will calibrate itself! There is more mformatxon
about calibration on page C-2.

Ed
ﬁ‘ The PRINT Key

The key can be used to transmit data to the AD-8117 printer, or to
a computer, via the optional RS-232C/CL interface, outlined on page xx.

Section B page B-6 owner-FR-v.2.a
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The RE-ZERO Key

QO The 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.

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

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

Q Please see page D+4 for more information concerning NET and GROSS
weighing.

,)) If you are using an AD-1652 Wireless Remote Keyboard,
Zorza ] f€Member that the balance sensor has a 3-meter, 60° operating
range.

& You will hear a faint ‘oZbeep¥if the key
has been successfully received.

¥

3 meter, 60°
operating range

A o 3beepFsainds
when signal is
received.

owner-FR-v.2.a page B-7 Section B



Introduction

i 1| Selecting Weighing Units
MODE @ MODE . The FR series balances are multi-functional
]] EEH D instruments where switching between the

AD 1652 A welghmg units contained in the balance
software is done by pressing the [MODE] 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):

g Pet Jcont J OZ JOZt Jdwt 3 ct mmyg GN t TL

i#l| To Turn Weighing Units OFF or ON

———— In this procedure, all available weighing units are initially
‘ turned OFF — you will have to select all the units you want

to use! You can escape at any time by pressing the
(on[oFF] key.

E] With the display OFF: Press
and hold the [MODE | key (see

MODE below if using the AD-1652
Remote Keyboard).

D) , , ENTER Using the AD-1652 Remote Keyboard,
o] L | R! ) press the [Nl key, then the [2] key,
FUNC. then the [ExTERIR key. Go to Step 3.
™ While holding key, N/
press the [OROFF] key. l i, (F 9]
T™Q "Unit 8 will be displayed.

P If you want only gram for your weighing mode, press the
P RE-ZERO| ([ZEROR on the AD-1652 Remote) key - only "g” will be
enabled and you will exit to the weighing mode.

@ if you wish to keep "g", '
i SAMPLE  press the [SAMPLE%] key. ° { ;'r) (F Sl
* ] O The "O" stability indicator

AD-1652 RK

will come ON, indicating
that the unit is enabled.

Bl Press the key to
move to the next unit.

Q "Unit Pct" will be
displayed.

; N
iin (F F’cﬂ

Section B page B-8 owner-FR-v.2.a



introduction

® If you wish to keep "Pct" | o !
SAMPLE [}
SMS:"E as a mode, then press (v & FPet
the [sAMPLE<%] key.
Q The "O" will come ON,
the unit is enabled.
if you want to skip "Pct" 4
MODE as a mode, then press [ ,'{n ,t c nt I
- the key instead, to -
AD-1652 AK move 1o the next unit.
g JPctadcnt J OZ40Ztddwt d ct AmmJGNJ t TL

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

Continue enabling the modes using the the and
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!

::;F"

® When you have the units you want, press the
{RE-ZERO] ([zEROR on the AD-1652 Remote) key to
save any changes and exit to the weighing
mode.

----------------------------------------------------------------------------

onvorr M Or, if you want to exit without saving any

changes: press the key to exit without
Ny saving and go to display OFF state.
| Weighing Units and Their Conversions
Abbrev. Name In Full Conversion
0oz Ounce (Avoir) 28.349 523 125¢
ozt Troy Ounce 31.103 476 8g
dwt Pennyweight 1.555 173 849
ct Metric Carat 0.2g (5= 1 gram)
mm Momme (Japan) 3.75¢ (10 = 1 Tael)
GN Grain (UK) 0.064 798 91g
t Tola {India) 11.663 803 8g
TL Tael (Taiwan) 37.59
TL Tael {Sing.) 37.793g
TL Tael (HK) 37.437g
TL Tael (China) 31.25¢g

owner-FRv.2.a
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Calibration
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Calibration

i | About Calibration

Your FR balance should be calibrated when it is first installed, if it is

moved, and on a regular basis as conditions warrant. Calibration is
part of regular balance operation: to correct changes in temperature,
humidity, air pressure, etc.

The FR's internal software parameters can be set to disable
calibration if desired (see section C5 "CAL c¢s", pages G+13, G-2).

The FR Mark II series balance features three ways to calibrate your

balance:

O Automatic Self Calibration
The balance will automatically calibrate A4
using its internal calibration mass when {©  fITIFIIIT m
it senses a change in ambient -

temperature.

The weighing unit will blink to notify you that the balance would
like to calibrate and waits two minutes for you to remove any
objects on the weighing pan (shown as 3 in the display above).

Q One-Touch Automatic Calibration

Clear the weighing pan and press the [caAL] N
key and the balance will calibrate using its | caL AL

internal calibration weight, you don't have to IIEEB -

do anything else. —— P YoNTy
O Manual Calibration

You may calibrate manually by using
your own calibration mass in a simple ; CAL
procedure, @ 2

The FR must be warmed up (plugged in) for at least 1 hour
before starting calibration.

During calibration, the weighing system must be kept stable

for accurate adjustment.

#i] Calibration Check

By setting a software parameter "CAL C" SELF CHECK AFTER CALIBRATION
"CAL-C cs5" (see pages G+13, G+2) the balance will check the
calibration procedure's accuracy automatically. After the calibration, the
balance display wili show the calibration error in grams. (The factory
setting of this parameter is "CAL—C Ocs™ "No Self Check").

Press the key to return to weighing mode, and the display will
ZERO.

Section C page C+2 owner-FR-v.2.a



section C5 "CAL cs", pages G+13, G-2.

Piease note that the balance will also perform
Automatic Self Calibration when the balance is
in the Display OFF State (see p. A+4).

- ] When the balance senses a change in
ambient temperature, the weighing unit will
blink (for example: 3) and waits two minutes
for you to clear the weighing pan.

» B You will hear the calibration mechanism
working as the display goes to [ 1.
decimal point will move to show that
calibration is in progress.

P> B When the balance is finished calibrating it will
return to normal weighing mode. B

Jr- Bl Have the display ON, in normal weighing |

This feature

Calibration

Automatic Self Calibration

The balance will automatically calibrate using its internal calibration
mass when it senses a change in ambient temperature.
can be disabled by software parameter, see SOFTWARE PARAMETERS

|
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One Touch Calibration

mode and stable. Check that there is nothing ahnoon s
on the weighing pan and the balance is level.
cat_ ] Pressthe key. i F'l ;= 1
Ly
- J
AD-1652 RK '4- P B ]
Q You will hear the calibration Lao .
mechanism working as the
display goes to [ AL . A N

decimal point will move to
show that calibration is in
progress.

¥ ® When the balance is finished calibrating it wil
return to normal weighing mode. B

Rt

owner-FR-v.2.a
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Calibration

You can easily calibrate your FR balance by using your own 200g

Manual Calibration

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).

- B Have the display ON, in normal weighing
mode and stable. Check that there is nothing |j ﬂﬂ g ,'_-,’ g
4 on the weighing pan and the balance is level.
v El Press the [CAL] key, and
> then immediately press F i
the key. LN
O The last set CAL weight will Ay
be displayed ("200.0000g" i1i1ilinnilil q
is the factory setting). If you '—f ooy
wish to change this setting
see section below.
J f‘y B Press the key. t% far 0 ]
" Q "CAL 0", then the "<" mark, R
and then "CAL F" will be - ~
displayed. [ "_ H L r SJ

¥’ Bl When "CAL F" s
v displayed, place the
calibration mass on the
pan.

Q The "«" mark, and then
"CAL End" will be displayed.

n/‘y Bl Remove the calibration
¥ mass and the display will

retum to normal weigh-
ing. b8

£3
£
gy

3
J
¥
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k| Entering a Different CAL Mass Value

- lf you want to enter the precise weight of the

> calibration mass, or what to use a different size
CAL, mass, then between Step 2 and 3 above, use the

s keys as shown below to enter the new mass value.
FR-200: 100g 150g 200g -  +0.0150g

FR-300: 150g 200g 250g 300g +0.0150g

Bl Press the [saMPLE=] key to, [l Press the keytoin- | [ Press the key to
increase value by 50g crease the value by 0.0010g increase value by 0.0001g

Pﬂﬂﬂﬂi‘lﬂ ‘jﬂﬂﬂﬂﬂﬂ
..UU.:JUU!J E];} ...UU.UlUUUl

nnﬂnnnL]
UL
1

| 1 i
JER | 1 Ll | 1
VSO0 || | weee | 20000 1T T
. N N
N F 4 50g N +0.0010g F +0.0001g
to +0.0150g to + 0.0150g

£ D) & The calibration mass value can be entered digitally via the 10-key pad
on the AD-1652 Remote Keyboard: but C-Parameter "CAL-r ¢cs5™ will
have to be set to "0" (set to "CAL-r Qcs", see pages G+13, G+3).

i#i| Calibration Notes and Errors

3 & If you are using two calibration masses (say a 100g and
2 a 50g to make 150g) 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:

_:'F'h
- LIt

1 “CAL E' will be displayed if the
calibration mass is too light (varies by
more than 10g of set weight).

O - ‘CAL E’ will be displayed if the
-« L FI, L t calibration mass is to0 heavy (varies by
* more than 10g of set weight).

B] Check the mass weight, look for something touching
the weighing pan. Press the key, then the
key (to use the balances’ internal CAL mass)
before trying again with an external CAL mass.

5y

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

& Check for excessive vibrations or drafts.
Press the key and see BEST
CONDITIONS FOR WEIGHING, p. A<2.

=
==
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Weighing Mode

i | Simple Weighing

For accurate weighing, please warm-up the balance for
an hour before using {see page B+4) and try to meet the
BEST CONDITIONS FOR WEIGHING (see page A-2).

ON
OFF Bl Press the [ONIOFF] key. L . J

AN 4

Q The display will come (4 4
ON with all segments lit; :&&&&&&&Eﬁtﬂ
QO The display will blank for a 4
moment while the balance 9
zero's; 1 : )
Q Moments later, ‘0" is dis- [

played, and the ‘0" stability ° ﬂ
indicator wili come ON.

24

gqi 3

|h
c

wooe O Press the key to
[_‘ select a unit if desired. 9;

s QO For this example we will
leave it at grams.

----------------------------------------------------------------------------

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

anann g
YT

Wait for Stabllity!

#| Weighing Errors

If there are stability problems, the environmental parameters can
m be adjusted to meet different conditions, please see the
: Co«Environment parameter group (see pages G<5, G-2}.

O Weighing Pan Error:

) O ‘“E’ will be displayed if the the
weighing pan or pan support are not
mounted.

—-—

™)
¥

d Overioad Error:

1 O ‘E’ will be displayed if the weight is
beyond the balance capacity.

('
ta
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O Stability Error:

‘ Frear i

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

O Memory Error:

Bl Check for excessive vibrations or
. drafts. Press the key and see
BEST CONDITIONS FOR WEIGHING, p. A*Z.

[ Errarh

‘Error 6 will be displayed if the balance
J has a memory problem.

O Memory Error:

Disconnect and connect AC power

and try again. If error persists, call for
semvice.

l Frearl

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

owner-FRv.2.a

) Disconnect and connect AC power
and try again. !f error persists, call for
‘service.

page D -3
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Weighing Mode

Using RE-ZERO 1o Tare cor 1arE key on rK)
| Weighing into a Container

Place a container on the weighing
pan,

° 132003 9]

Q The display will show the container
weight.

Bl Press the [RE-2ea0] ((TaReR

TARE on the AD-1652 Remotg)
- to cancel the weight. ° ﬁﬂ{}'ﬁﬁ 3 ]
antezie () The display goes to zero. A

{ndicator will come ON. b

. & When using the AD-1652 Remote 1
,2) Control [7aRER  Kkey, the Net/Gross to 33533 3,

™) Fill the container until the target
weight is reached. «When adding
morg than one ingredient to the
container, press the key
after each.

° 557000 ¢

O The display will show the sample
weight.

3| When Using the AD-1652 RK TARE key...

))) TARE & When using the AD-1652 Remote tl Jpp—

- {-' Control [2ReR key, the Net/Gross
—== o Indicator will come ON when weight is b
canceied. AV

nenGRoss A\ The (REmGRoss® key switches the |o 5 El’ Jnna q
-‘ display between Net and Gross Ll

AD-1652 RK mode.

Section D page D4 : owner-FR-v.2.a



Weighing Mode

ili| Weighing Out of a Container

®l Place a full container on the
weighing pan.

° :':’737 £ 3

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

Press the (TARETR
TARE on AD-1652 Remote, see 1

-| D-4) to cancel the weight. ° i
AciezB¢(Q The display goes to zero.

-l'l
]

f>tn

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

CAlianinn s]
h%JJJH

Q When subtracting more than one
ingredient from the container, press the
h key after each.

'/ [ Press the [REZERO]
(0aRER  on AD-
1652 Remote, see
D-4) to cancel the

. weight. , .
) g ) Bl Filt the container (the container
&1 Place a container onthe QO The display goes may be removed and filled outside

weighing pan. to zero. the weighing chamber).

B} Remove until the target weight is
reached.

L
|:>!:::n
L
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ﬂ Deviational Weighing (Difference from an Ideal)

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

0 Ciilililitil g
b%uuuu
[ -y

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

50g.

@) Press the [RE-ZERC] ([(TARER

on the AD-1652 Hemote)
| to cancel the weight. ° haonn 9 }
Ap-1e2Rk - (Q The display goes to zero. AN
[ & When using the AD-1652 Remote
:2) Control [meelk key, the Net/Gross O [I101N1 T g }
Indicator will come ON. =~

@l Comparative objects will now show
their deviation from the reference
weight (zero) by a plus or minus

weight.
o _ifnnn 9
I NRRENEN]
AN
Q The bar is -0.0003g under the ideal
weight of 50g.

A If you want to use a container,
you would also put it on the
weighing pan in Step 1.

Section D page D+6 _ owner-FR-v.2.a



Weighing Mode

i ]| NET and GROSS Weight Notes

NET Weight = GRoss Weight — TARE Weight.

A& RE-zERO:

@‘ RE-ZEROing returns the balance to ZERO and then goes to GROSS
G mode up to the maximum capacity of the balance.

The key on the FR balance front panel

:giq serves the double purpose of ZEROQing the
xmoes | balance, and allowing you to TARE up to the

capacity of the balance. In effect, serving as both

(zErolR and [FARERR key on the Remote Keyboard.

AL | You may also RE-ZERO by transmitting the ‘R* | R
mezze | RE-ZERO command via the RS-232C.

| TARE:

‘) TAREing returns the display to "0" and then goes to NET mode, up
m to the maximum capacity of the balance. The [ARERR key (or
.t command) is ignored if the TARE would be less than the ZERO

point.

TARE by pressing the AD-1652 Remote TARE

AR keyboard CrreR key while an object is on the

weighing pan. See page H-5.

’)) 10-key sequence on the

Qr, input digitally by using the [FGRc R L

AD-1652 Remote. See page H-5.

3345r§k]

[% Transmitting the proper TARE, or TARE WT. | T
rszze | code through the RS-232C (OP-03).

owner-FR-v.2.a

& When the display is in percentage or counting mode, the tare
weight is set in grams. in other units, the TARE weight is set in
which ever unit is on the display.

& After you enter the TARE in one weight unit and then change the
weighing unit, the TARE weight will be converted into the new
unit. For example: TARE weight of 10.0000g is displayed as
50.000ct in carat mode.

& You cannot set the TARE weight over the capacity, or negatively.
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Neighing Mode

&| zERO:

ili| When a TARE Weight has been entered:

@@

Q In the GROSS mode, ZEROing returns the balance to the
center of ZERO when the weighing pan is empty and within
+ 2% of balance capacity.

Q In the NET mode, ZEROing will display the Tare weight as a
negative display.

ZERO by using the AD-1652 Remote [zEROR key. ZER0
See page H+7.

, ® Calibrate your bafance:
Balance won't ZERO? — g swionyc_

You may also ZEROQ by transmitting the 'Z' ZERO Z
command via the R5-232C.

When a TARE Weight has been entered:

Section D

When using the (FARER key, the

Net/Gross Indicator will come ON when L,ﬂ L-,' g ﬂ 9 ‘
weight is cancelled.
AY

The [NETeROSS|® key switches the display (o i1il
between Net and Gross mode. b &E et .:—l’

[> o] [pie

’

Send a 'NT' command (NET) ora 'GS' | Nl Tlal G| S

command (GROSS) via the RS-232C.

page D-8 owner-FRv.2.a
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Weighing Mode

Underhook Weighing opensity betermination

The FR 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 drafts with a breeze break around the apparatus.

R

You can find the relative density (specific gravity) of a metal or some other
material from its loss in weight when weighed in water. Because one
gram of water is almost 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/cm?3).

B3

b\

==

. anisms' weight.

- B After you have prepared
the weighing mecha-
nism: Press the
key to cancel the mech-

KRE-ZEROC

L

ZERO

AD—!SS? RK

A

Underhook Weighing Example

22
£33

§

~
d
A

LY
.y

"
g
-

B Place an object on the
weighing mechanism and
record the weight.

O In this example, the mass
weighs 10g in the air.

2

A
7

(o]
53
=3

3
3
3

-
-
-

—
oY
Sy

- Bl After

weighi:

recording
Press

the
the

key to cancel
the weight of the mass.

RE-ZERO

AD-1652 RK

=3
2

owner-FR-v.2.a
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Weighing Mode

%ﬁlﬂ Lower the object into
4

water at 4°C (maximum
density).

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

i }ﬁ/f Bl Compute: 10.0000g+0.4662cm3 =21.45g/cm3. The mass is most

likely platinum.

Section D
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Courting Mode

l FR Series ¢ Section E
,: Counﬂng Mode
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Counting Mode

i 1| 'ent' Counting Mode |

The FR 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™ Aufomatic Counting Accuracy Improvement
that constantly updates the unit weight. It is explained on page E-5.

- B Select “cnt” with |a) if you see this display, (g o
the [MODE] key. | then a previous count# il nt
> weight has been entered,
continue to Step 2.
[_‘MODE his display:rlo 1il
b) If you see this display: i -
continue from Step 3. L c nt
Pl Press the key y
SAMPLE (also see step 1b). o 1 i ¢
O “t00cnt" will be i uvcm
ADieszRK - displayed.
\F
ZERO ) Press the key to |0 I n
- ZERO the display. (o ot
AD-1652 RK
iy B Place 10 units 5 '_’f\
‘_v,/ on the pan: i — }

and press the
key.
Q "0 cnt" will be displayed

SAMPLE ||  SAMPLE indicating the samples
-l‘ you have on the pan.

AD-1652 RAK

that 10 units are not enough for accurate counting (see
following Weight Table ). If so, you must hand count [g Sn"‘
the sample number calied for, onto the pan. u c i

ﬁ)‘ If 20, 50 or 100 is displayed, the balance has decided [o 2 g"f\‘ ¢
cm
&

Q ‘Lo cnt’ will be displayed if the unit weight is too small:
less than 0.01g. The display will returnto the "10-cnt" [0, &

display. <7 | L Lo c nt
Sample Size Weight of 10 samples (= W)
I W > 0.0100g
- nt i 0.0100g > W > 0.0050g
54 0.0050g > W > 0.0020g
i 0.0020g > W > 0.0010g
Lo 0.0010g > W

Section E page E-2 owner-FR-v.2.a



Counting Mode

G Now, to activate the ACAI, you will
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
ACAI Table just below ).

B For this example we will add 10 more
units (double the sample).

Q "20 cnt" will be displayed and the ACAI indicator N s
(the first "."} should blink three times (then stay | " -. .- E:_( cnt

OFF) meaning count was within the ACAI range. S .
L ACAI Blinking Indicator

By

I~ At this point please refer to the ACAl Table, or the following section:
¢’ ACAI OPERATION (p. E+4), concerning the number of units that need to
be added to satisfy ACAlL. A rule of thumb is to approximately double
the previous count until you reach your target. Make sure that the ACAl
indicator blinks as you build. When you have reached your target: count!

Acas | The table below shows that with an approximate number of
Table |sample unit "Pcs™ on the weighing pan - to keep ACA!
working, you add more units within the ACAl Addition
Range shown, you don't have to be exact.

Pes On the ACAlI
Weighing Pan | Additlon Range 60....]....... 63 — 108
100 . 13 — 26 70.....d....... 73 - {18
20 1. 23 —+ 47 80....|....... 83 — 128
30 .. s 33 —+ 65 90.....5....... 93 —+ 128
40 ... ........ 43 — 81 100.....4....... 103 — 148
50 .., 53 — 95 over 100.....1....... 104 —

If you want to use a tared container: Load the
container before pressing the key in Step 3
(you may also use the [ZErRoR or [TARER key on the
AD-1652 Remote Key-board).

- MODE 19 ENTER Example:
) PP e | 12340.°

FUNC, UNTWT  whis kays as unit weight

MN\unit weight can only be set in grams,
and ACAl does not operate.

% O The Unit weight can also be set digitally using the optional Serial

Interface OP-03, described on page K«17. Unit weight can only
be set in grams and the ACAI will not operate.

2 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 as described on page B-8).
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Counting Mode

i 1| Using ACAI

& Do not take any pieces off until the end of the ACAl procedure. I

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

next section before you starn, page E<5

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

o 11
-ty cnt

& We are at the same place as Step
5 on page E<2.

B To start ACAl operation, unit weight
must be registered and the sample still
on the weighing pan.

&l Add pieces within the nearest ACAI
range, foliowing the table below.

N\
Lomd.
°:™ 20 cont |

s
-—
P

.

L ACA! Blinking Indicator

Pcs On the ACAl
Welghing Pan | Addition Range 60
10 13— 26 70
80
90
100
over 100

T,

~As you add, the ACAl | When you stop adding, | After the new unit weight

indicator will be ON as | 1) the stable indicator | is calculated, the ACAI

long as you are in comes ON, 2) the ACAI | indicator will disappear
range. indicator will sblink& until you add more.

Section E page E-4 owner-FR-v.2.a



Counting Wode

P Bl Continue adding pieces within the ACAIl range until you have
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 boits, follow the ACALI procedure until you have over 300
pieces on the weighing pan.

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

The ACAI™ (Automatic Counting
E Accuracy Improvement} function
re-calculates the unit weight as

more pieces are added, to
improve count accuracy.

ACAI Indicator

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 Notes |

0 You must do the ACAI procedure just after you set the unit weight.
- Samples must be still on the weighing pan.

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

G 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 wili
be counting (or 500 pieces).

O if you want the most precise counting results every time you count
different batches of the same item, use ACAI 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).

Z)|[ & The ACAI function DOES NOT work when the unit weight is
ppgef Bt set digitally by the optional AD-1652 Remote Keyboard, or
using a computer via the Serial Interface OP-03.

()
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Counting Mode

| Counting Errors

0O Count Sample too light: ‘Lo cnt' will be displayed if the unit
weight is too small. The display will show
| in cnt J ‘Lo’ and returns to the "10 - ent” display.

™ Unit weight is less than 0.0001g.

[ Stabitity Error: ‘Error 2" will be displayed if the balance
_ can not become stable while registering

P Check for excessive vibrations or
drafts. Press the key and see
BEST CONDITIONS FOR WEIGHING, p. A2.
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Percent Mode

Percent Mode
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Percent Mode

i | 'Pct' Percentage Mode

The FR balance contains a percentage mode which will tell you what
percentage an item being weighed differs from an ideal weight. This
ideal weight is calied 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 will
display what percentage of the 100% weight they are (100% = 50g).

> ] Select "Pet” with |a) If you see this display,

ff the [MODE] key. then a previous percent-t% i Sﬂ}j nF’C_ t

age weight has been en-
tered, continue to Step 2.

MODE [ T} [b) i you see this display:ho 1777
- continue from Step 3. ERER| Fet
AD-1652 RK )
®] Press the key Y
SAMPLE || SAMPLE (also see step 1b). o I i =
*ol (o O "100 0 pet*  will  be oy o ot

Abrezak displayed.

aczeroll 222, B Press the key to
ZERO the display.

ian A
(Ll Pct}

®] Load the ideal 100% sample.

° a4 A Pr_‘t}

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

B} Press the [SAMPLE=] key. N

Q 100 pct” will be displayed |© 1i1 7;
) when the ideal weight has 1 ct
been registered.

u-.,.

ftems will now show their deviation
from the ideal weight.

o qq95P.: |

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

k| Percentage Mode Notes

& If you want to use a tared container:
Load the container before pressing the
key in Step 3 (you may also
use the [ZERCRR or (TARER key on the AD-
1652 Remote Keyboard).

. SAMPLE 1 thu 9 ENTER Example: 19700
2D ( PP 123450 (345t
- FUNC.  100% WT  whie keys - as 100% weight

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

U The 100% weight can also be set digitally using the optional
Ej Serial Interface OP-03, described on page K*17. 100% weight
can only be set in grams.

U The 100% weight memory is non-volatile, even though the AC
adaptor is disconnected, so unit weight is remembered (except: if
you tum weighing units OFF or ON as described on page B-8).

#i| Percentage Mode Errors

0 100% Sample too light: ‘Lo Pct' will be displayed if the 100%
weight is too small. The display will show
I i_ 0 = ct J 'Lo' and returns to the "100 - pct” display.

Bl 100% weight is less than 0.1q.

Q Stability Error:

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

] Check for excessive vibrations or drafts.
Press the key and see BEST
CONDITIONS FOR WEIGHING, p. A-2.
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Interna | C-Parameter Settings

I FR Series + Section G

Interndl
C-Parameter
Settings
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Internal C-Parameter Settings

¥

Internal Parameter C-Functions

Your FR balance has a number of internal software parameters that
enable you to select the best weighing features for your needs.
These settings control 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, page G+3, explains how to change the
settings. The individual settings for each group are detailed in the
following section THE C-PARAMETERS, page G-5.

S e

B R e e et RS S B

Parameater Group #

7 {
Parameter Name  Setting

s O When you are in the CHANGING
: C-PARAMETERS mode,
parameter name,
setting, and the group number
are displayed.

the

its present

pages: * Y
oss| LO |SEh-biStb-E |FLE-b)| Land | Erc
Environmaent | Stabilty Band Width | Stabilty DecL Time | Ave. Band Width | Response/Environ, Zero Tracking
a1 | C 1 |SPEED| d 5P |Paink| aofF P-gn |P-aff
Display Retfrash Rate Blanking Digit Decimal Display | Display OFF State Auto Start Func Awte OFF Func
aes | L2 {Prunkt| RP-P | RP-5 | RP-E (t-aut | [adf
Data Qutput Data Qut Moda At Print Polarity Auto Print Band PRINT key at Auto Send Time Data Send Code No,
PRUSE | dAEE | AE-F
Data Pause Data Ordar Autn Fead
cwou| 3 | HP§ | PR bt | SEaP |[r-LF | EYPE
Serial Interface Baud Rate Parity Bit Data Bit Length Stop Bat Length Terminator Data Format
. E-U dP |E-Lad
Recoive Time ASCil decml. code Error Code
2| LY A--0 | Ar-t | Ar-d
Auto Re-Zaro Auto Funcion | Command Interrupt | Auto Data Transmit
e | LG | (AL |LAL-C|LAL-r
Catibration CAL Inhibition Setf Check Waeight by AD-1652
cu| [Ch LP out | [P-0 | LP-t | {P-H
Comparator Qut.| Comparison Moda Comp. Out Comp. Near Zaro Equation at LO Equation at Hl
BEEP_ |GEEP- (KEEFP™
) Buzzer LO Buzzer GO Buzzer HI
G1s | [ 7 An
Extoernal Switch Input Selection
e1s | [H d | BEEP | PF
Misc. Remote Keybd. iD | AD-1652 key beop | Paramsters Protect FR-04
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Internal C-Parameter Setlings

i 1| Changing C-Parameter Settings

-~-] B The C-Parameters can't be changed when the memory
is protected by "PF" C8 group, page G+15. If this
parameter is set to 'protect’, P£F£ [ {, change to

PFPra.

J You can escape without saving any changes, at any
time, by pressing the key.

Z

——1 [ With the display OFF:
RE-ZERO i: Press and hold the
—\ 5N key.
1
// I

Bl While holding ,
press the key.

—1\.\0 All display segments will

°ABAABARESS

come ON.
- (— Press the key to Paramett;r Group #
,ff;{:’ MODE ] move to C-Parameter
-‘ - Settings mode (see p. 5 t b - b ICB
— AD-1652 RK G-5 for listings). L

O The software version num- \ /—F\ (decinal

ndicates

ber will be displayed briefly,  Parameter Name  Setting setingin
then the first Parameter memen)
Name, Setting and Group

Number will be displayed.

- Bl Use these keys to rndve A MODE
' through, or change the ; S| mooe -
C-Parameter settings: c1 ;\( AD-1652 AC
Parameter Group a =

~SEb-b U0

ey 2
A SAMPLE ZERO }._
A |sampLe - RE-ZERO A
Sth-b o AD-1652 ARG AD-1652RC 0
Parameter \ Setting

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

& Parameter Names, Settings and Group Numbers will loop.

So if you miss a setting by pressing once too much, keep going
until it comes around again.
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Internail C-Parameter Settings

‘ O Remember that you can escape at any time without
saving any changes, by pressing the key.

prnr & When you have finished: Press the key to
[i‘ save the changes and exit to the weighing
mode.

AD-1652 RK

Section G page G+ 4 owner-FRv.2.a



Internal C-Parameter Settings

The C-Parameter Settings

Parameter Abbreviation
(As seen on Balance Display) Parameter Name

Q Parameter Group Number Q

OStbb Xco| Stability Band Width
" indicates 4 11, iai ' :
Factony Softing » D * 0.5 digits FC00:0
! | +1digis FC00:1
Parameter  Parameter Setting Definition RS-232C
Setting FC Number

k| CO « Environment

I Stb-b Xco | Stability Band Width

NOTE: The Stability Indicator turns ON when display deviation is
within the range set by "Stb-b" and that continues for the time
set by "Stb-t". These choices will also affect the judgement
for the Auto-Print timing.

{] <| Stable when within * 0.5 digits FC00:0
5 EFh-h ! | Stable when within + 1 digit FC00:1
c Stable when within + 2 digits FC00:2
q Stable when within £ 3 digits FCQ0:3

0 Stb-t Xco | Stability Detection Time

NOTE: The Stability Indicator tumns ON when display deviation is
within the range set by “Stb-b™ and that continues for the time
set by "Stb-{". These choices will also affect the judgement
for the Auto-Print timing.

{ +| 0.5 seconds FC01:0
SEL-E ! | 1 second FCO01:1
c 2 seconds FC01:2
3 3 seconds FC01:3
O FLt-b _)_f_go Average Band Width
b Narrow Band / Good Environment FC02:0
FLE-R { | Mid-Narrow FCo2:1
c | Normal FC02:2
7 Wide Band / Bad Environment FC02:3
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Internal C-Parameter Settings

Q Cond Xco| Response / Environment

et B ol ettt
g Fast Response / Good Environment FC03:0
E an d ! | Mid-Fast Response FCO03:1
Z 1 Normal FC03:2
B Slow Response / Bad Environment FC03:3
Qa trc Xco| Zero Tracking Detection Time

NOTE: The balance traces a zero-drift caused by the change of
temperature, humidity, air pressure, etc., and stabilizes the
ZERO point. Display continues ZERQ i the drift is less than 1
digit (0.0001q) per time decided by ‘{rc’ parameter. if weighing
very light samples, select a smailer number.

N e

H ZERO tracking OFF FCo04:0
t rr ! Long {(Weak Tracking) FCO04:1
Z *| Normal FC04:2
3 Short (Strong Tracking) FC04:3
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intetnal C-Parameter Settings

ili| C1 » Display
) SPEEd Xml Display Refreshing Rate

{] 1 Normal (4 times/second) FC10:0
SPEEA ! | Hi Speed (8 times/second) FC10:1
c Normal if Stable, Hi speed if Unstable | FC10:2

Q diSP Xxci1| Blanking Digit
NOTE: You can blank the last or last two digits if they are never

used.
{] *1 Normal (no blanking) FC11:0
d 5P { | Last digit blanks if unstable FC11:1
Z Last two digits blank if unstable FC11:2
3 Always blank the last digit FC11:3
Y Always blank the last two digits FC11:4

| Q Point ¥C1‘ Decimal Point Display

PQ Iﬂt l 1«1 Point() FC12:0
l FC12:1

Comma (,)

——

7 QO oFF Xc1| Display at 'Display OFF State' see p. A-4
L

«| Power Indicator (right decimal ".") FC13:0

Time Displayed (requires optionat AD-1652 FC13:1
Remote Control Unit, or RS-232C OP-03 to set
the time, See p. H+11, K17}

¥y

0

~ |2

l 0 P-on xC1l Auto Start Function

e e
’0 -an I {1 +} No Auto start FC14:0

! Auto Start  (You dont have to press the FC14:1
ON/OFF key to start weighing, the display will
come ON when power is supplied)

! 0 P-oFF Xci1}] Auto Power OFF

No Auto Power OFF ' FC15:0

Auto Power OFF (if balance is notinoperation | FC15:1
and stable for more than 5 minutes, then the
display wiii go OFF)

)
[
9
™
™
£

-
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Internat C-Parameter Settings

#i| C2 « Data Output

These parameters are used with the optional OP-03 RS-232C Serial
Interface and Current Loop. Please see Section K.

3 Print Xcz2| Data Out Mode

f1-| PRINT Key A Mode: PRINT key command | FC20:0
P accepted only if the display is stable. The
rn t | display will blink when data is transmitted.

iy,

PRINT Key B Mode: PRINT key command | FC20:1
accepted and output if display stable. The
display will blink when data is transmitted.

c Auto Print A mode: Data output if display | FC20:2
is over the "Auto Print Band' "AP-b c2"
sefting and stable. Polarity by "AP-P c2'

3 Auto Print B mode: Data output when the | FC20:3
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"

Y Stream Mode: Data output continuously. | FC20:4

5 Command Mode: Data output is initiated | FC20:5
by a request from an external computer
or device.

L AP-P Xc2| Polarity at Auto Print Mode

Send only positive data. FC21:0

« At Auto Print A Mode: both positive and | FC21:1
negative data sent.

<At Auto Print B Mode: Negative data only

Iy
Q
|
v
€3

—

3 AP-b Xc2| Auto Print Band

g -{ 10 digits FC22:0
AP-4 { | 100 digits FC22:1
2 | 1,000 digits FC22:2
3 10,000 digits FC22:3
4 | 100,000 digits FC22:4
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internal C-Parameter Settings

O AP-E Xc2| PRINT key function at Auto Print Mode

AP-£

PRINT key disable. FC23:0
{ PRINT key enable (same as Key B mode).| FC23:1

-J

| O t-out Xc2| Send Time Data

l': - 01 ”(: {1 -] No Time Data. FC24:0
— ! Sent Time Data before the weighing FC24:1
result.
I Q COde Xc2| Send Code Number
a— — n . .
L'. ﬂdt i No Code Number. FC25:0

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

by 1.
| d PAUSE Xc2| Pause Between Data

+| No Pause. FC26:0

! Pause 1 second {(NOTE: When AD-8117A FC26:1
compact printer is connecled with FR, set
'PAUSE to 1 so that printer can print the
continuous data).

‘DdAtE Xc2| Date Order

| PRUGE

d F,’ t F I -] yy-mm-dd FC27:0
— { mm-dd-yy FC27:1
c dd-mm-yy FC27:2

At Xc2| Auto Paper Feed Function

+| No Paper Feed. FC28:.0

X
-
i
~

ca

,

Paper Feed (NOTE: When AD-8117(A) FC28:1
compact printer is connected with FR, <CR> and
<LF> are sent one second after data, except in

stream or command mode).
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internal C-Parameter Settings

| C3 « Serial Interface OP-03

These parameters are used with the optional OP-03 RS-232C Serial
interface and Current Loop. Please see Section K

U bPS Xc3| Baud Rate

7 | 600 bps FC30:0

HPS { |- 1200 bps FC30:1
2 +| 2400 bps (for AD-8117 & AD-8117A) FC30:2
3 | 4800 bps ' FC30:3
4 | 9600 bps FC30:4

[QPAr  xcs] Parity bit

151_;’_1' ] f] -l Even FC31:0
! Odd (NOTE: When data bit length is selected as FC31:1

8, "bit 1ca"™, its regarded as No Parity)

| Q bit Xc3| Data Bit Length

b g -] 7bits FC32:0
' 1t ;| 8 bits FC32:1

;

(

0 StoP Xca| Stop Bit Length

Stof |

1 bit FC33:0
2 bits FC33:1

.

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

E

data.
- n . -
!‘.'. - - !:_ F H <cr> <lIf> FC34:0
! <Ccr> FC34:1
QtYPE Xc3| Data Format
NOTE: Weighing result format can be changed by this
parameter. For further information, see DATA FORMAT
' section.
t 3 P E I 1 -1 A&D Standard FC35:0
! AD-8117A format FC35:1
c KF format FC35:2
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Internal C-Parameter Settings

| Q t-Up Xc3| Time for Command Receiving

L___ ’l';j «t Timer ON FCSS:O_H

-y

~ |3

Timer OFF FC36:1

| Xc3| ASCH Code of the Decimal Point

| l 7| 2EH() FC37:0
2CH(,)

FC37:1

~——

Qdp
I O E-Cod Xc3| Error Code at Command Mode

O _ i | No Error Code FC38:0
|€-Lad | 0/

Transmit Error Code {(NOTE: The balance FC38:1
transmits Error Code at Command Mode)
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Internal C-Parameter Settings

2| C4 « Auto Re-ZERO Function

| o Ar-0 Xca| Auto Re-ZERO function near ZERO

Ar-{]

1 No Auto Re-ZERO FC40:0

Auto Re-ZERO (NOTE: If display is ZERO 45 digits | FC40:1
for the time set by "Ar-t Xca" parameter, re-ZERO
will be executed automatically)

-~ &3

Q Ar-t Xca| Detecting Time for near ZERO

{] -1 0.5 seconds FC41:0
Hr -F { | 1 second FC41:1
c 2 seconds FC41:2
3 4 seconds FC41:3

O 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.

Fh_ - d | I] -1 No Auto Re-ZERO FC42:0

Auto Re-ZERO FC42:1

S
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Internal C-Parameter Settings

| C5 « Calibration
IDCAL szl Calibration Inhibition

«| All Calibration permitied (see p. C+2) FC50:0

| Faul n
LAL I 4 !
! Automatic Self Calibration inhibited FC50:1
c All Calibration inhibited FC50:2

O CAL-CXcs Self Check after Calibration (not with Automatic
Self Calibration)

No Self Check FC51:0

Self Check (NOTE: Self Check is executed only | FC51:1
when Calibration is done by the inner automatic
balance calibration mass)

|

™=
iy
=~
t
™=
|

——

QO CAL-r Xcs| Calibration Weight Set by Optional Remote
Controller Unit AD-1652

E F,l 1'. -F i Can be set by AD-1652 Remote FC52:0
! «1 Cannot be set by AD-1652 Remote FC52:1
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Internal C-Parameter Settings

| C6 « Comparator Output

QCP Xce | Comparison Mode
P { 1 Comparator OFF FC60:0
— ! Compare all Data FC60:1
c Compare Stable or Overload Data FC60:2
a out Xce| Comparator Output
] -1 Output OFF FC61:0
aut | J e
H Output ON FC61:1
I QcCcpP-0 XCGl Comparison Nearby ZERO
[y = 3 f] -| Compare FC62:0
— { | No Compare near ZERO FC62:1
| O CP-L Xcei Equation at LO Limit
QP f] -| < (less than) FC63:0
— — ! | <(less than or equal to) FC63:1
l U CP-H XCGI Equation at HI Limit
'r - H g +| < (less than) FC64:0
— ! | < (less than or equal to) FC64:1
U bEEP_ Xce{ Buzzer for LO Limit
bE F {] +] No beep at LO limit FC65:0
— ! | Beep at LO limit FC65:1
I O bEEP- Xce! Buzzer for GO Range
- K 0 beep for range :
I_‘,F F H No beep for GO FC66:0
— ! | Beep for GO range FC66:1
| Jd bEEP™ Xce} Buzzer for Hl Limit
~rm- 1l n.] NobeenatHilimit | ecerol
;_1 L_ ’r__ P H No beep at Hi limit FC67:0
H Beep at HI limit FC67:1
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Internal C-Parameter Setlings

| C7 « External Switch

0 An Xc7| FEEDER Input Setting

{] «| Feeder control I/O Function (see p. J+4) FC70:0

,':,’ n { Input is RE-ZERQO function (see p. M-2) FC70:1

c Input is PRINT function (see p. M+2) FC70:2
&| C8.Others
aid Xcs| ID Code for Remote Keyboard AD-1652 ]
] No action to Remote Keyboard FCBO:O—

,d ! +| ID Code Number “1* FC80:1

c ID Code Numbgr "2" FC80:2

3 ID Code Number "3" FC80:3

Y ID Code Number "4" FC80:4

g ID Code Number 5" FC80:5

g 1D Code Number “6" FC80:6

1 ID Code Number "7" FC80:7

Q bEEP Xcs| Buzzer when Key is Pressed

NOTE: The beep controt for the comparator is independent of
this parameter.

No beep FC81:0

*| Beep (When Front Panel key, or Remote | FC81:1
Controller key is pressed and command
received)

~ |52

aPF 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.

Parameters can be changed FC82:0

Q)
™
c3

-

Parameters cannot be changed FC82:1
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AD-1652 Remote Keyboard

Wl FR Series » Section H

AD-1652
= | |(Wireless Remote
Keyboard
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AD-1652 Remote Keyboard

AD-1652 Remote Keyboard

AD-1652 WIRELESS REMOTE
KEYBOARD Accessory

By using the Wireless Remote
Keyboard AD-1652 Accessoty, the
FR GSeries Balance can be
controlled 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.

Func. Key

Section H page H+2

O The Bilue Keys have iwg
modes:

1. When pressed by themselves,
the balance does what is
printed in black above the key.

2. When the FUNC. key is
pressed first, you may then
enter a value for what is
printed in blue below the key.
in this section, these keys will
be described as "F-keys". See
the next page.

0 The white 10-key pad keys
are used 1o enter number
values. In this section, these
keys will be shown as:

[1f2]37.T4]5] keys, or 123.45.

ownar-FP-v.2.a



AD-1652 Remote Keyboard

Entering Values with FUNC. Keys

Bl Press the [FORCTR key.
Q "-F-" will be displayed.

FUNC & Press the [FUNCR key again anytime
to exit, without saving any
changes.

example: High Limit.

nowm e O Any previously set value will be
displayed, in this example: 150g.

P Press the F-key desired, in thist%
e
(3

OO0 @\ Use the 10-key pad to display [ B 70 T o
aag value to enter. [ IE_'I. SSHT

Y Q In this example: [1][2][3][-][4][5]
= ] we) keys, or 123.45g.

~ ENTER B Press the [ENTERR key to enter the [:%
o

value. nonnn gl
Q The display will return to where
you left it.
“Error 3" will be displayed if the Y
ﬁ)‘ value entered is out of the range | £, ]
Q permitted for the function. To return L~ —

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
‘Ebeeptif the key signal has been successfully received.

3 meter, 60°
operating range

A o Zbeepisaunds
when signal is
Teceived.
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AD-1652 Remate Keyboard

AD-1652 Keyboard Operation

< The "0" 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 blue
below the keys. The ">" represents 'next’, and <N> represenis any
number entered onto the display using the 10-key pad. For example:

(1 @ 3) {4)

[FoncR 3 [l wr] key > <N> > [ENTER R
1. 2. 3. 4.

‘ SA e ENTER

Lol top| B2 £,

FUNC, — 100% WT b ]

L)
0.‘

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

#&| SAMPLE / 100% WT. Key

— samete O The key can be used to register a sample count (eg:

10 units) in counting "cnt" mode or register 100% in percentage
100% WT "Pct" mode (when the 100 Pct sample is on the weighing pan).

SAMPLE () The [FURCR ) key > <N> > [ENTERR key 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.

— 100% 'WT

-

Example: [FUNCIR ) key > [2][o]-J[o]2] ¥ [EnTeER R l

the balance will enter 20.02g as the 100%
weight (if "g" unit weight is being used).

k| MODE / UNIT WT. Key |

2002Pct |

— wooe O The 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 "Pct", and counting mode “ent".

Mooe () The [FURC] ) key » <N> > [ENTERR key combination

digitally sets the unit weight in milligrams {mg). w~oTe: This
function only works with the counting mode. There will
be an error if the entered value is negative or the number is less
than 0.0001g (0.1mg).

— UNIT WT

Example: [FUNC? ) key > [U[2)3]> [ENfER N

o o }
the balance will enter 12.3mg as the unit !E.J 13
weight.

Section H page H-4 owner-FP-v.2.a



AD-1652 Remote Keyboard

| TARE / TARE WT. Key -

— vare O The [ARER key re—ZERQ's the display up to the maximum

capacity of the scale, places the scale in NET mode (NET

TARE WT indicator will come ON), and should not be confused with the
{zErolR key which returns the scale to the center of ZERO when
the weighing pan is empty. The TARE weight (container weight)
subtracts from the range of the scale.

TARE (] The [ERCTE ) key > <N> > [ENERR combination digitally
sets the TARE weight. There will be an error if the entered value

— TARE WT is negative or the number is greater than balance capacity.
Example: [FURCR ) [TARE wT} key > {s][o] > (EnTeRTR -
the balance will enter 50g as the TARE weight l ‘_'l il K }

(if "g" unit weight is being used).

li| PRINT / INTVL. Key

— prny 3 The key can be used to transmit data to the AD-8117(A)
printer, or to a computer, via the optional RS-232C/CL interface.

NTVL

PANT (0 The [FIRcR ) W] key » <N> ) [ENTERJR Pp——
combination digitally sets the data send -y UU \
= NOVL interval time. As the time is being e B
entered, the digit being set will flash, and Hour Minute  Second
move right when a 10-key is pressed. Interval OFF is "00:00:00".
An error will be displayed if
it is set over "24:00:00".

Example: [FUNCTR ) key > [o]lo][1][o] o] 0] > [EnTERT?

the balance will enter 10 minutes as the data
send interval time.

)
og- 10 oo |

Interval Start:

1. 2. 3. To start interval data output, press the
PR PRINT [EuNc R key then the key and then
[%] again, as the key.
FUNC. INTVL p ™

owner-FP-v.2.a page H+5 Section H



AD-1652 Remote Keyboard

| CAL / MULTI Key

- CAL

MULT

Q The key starts one-touch automatic calibration. From the
normal weighing mode, with nothing on the weighing pan and
the balance level, press the key and calibration will be

performed automatically.

cAt_ (3 The [FRcR > key > <N> ) [ERigRl key combination

-4 MULTI

Example: [FINCR ) key > [-i5] . 2] > (enTERRR

the balance will display "-520g" for an object
weighing 100g (if "g" unit weight is being

Entering and Exiting MULTL.:

digitally sets a multiplier to an object being weighed. When an
object is weighed, the balance will display the result of the

objects’ weight times the multiplier.
& A negative multiplier is permitted.

3 When using the 10-key to enter the number, the far left digit
will be replaced by the next digit when more than 8 digits
are pressed.

8 The balance goes into the 'MULTI' mode when the [FURCk
key is finally pressed. In this "MULTI' mode weighing units

are not displayed.

£ If you press the [EINGR key without entering a value via the
10-key, the last set multiplier will be automatically used.

1 Set the muttiplier to "1 to clear.
3

You may return o normal weighing by pressing the [ERCR
key then the key and then the [EXTERR key.

used).

(Once a multiplier has been set)

-52MLt |

|

FUNC. MULTI

3

ENTER

1. if you press the [ENTERRR key (After
pressing the (RICH] and keys)

without entering a value via the 10-

™|  key, the last set muitiplier will be

Saclion H

=

automatically used and you will go
into "MULTI' mode.
2. Once in 'MULTI' mode, you may

return to normal weighing b
pressing the [FBRcIR key then the

key and then the [ENTERR key.

page H+6 owner-FPv.2.a



AD-1852 Remole Keyboard

3| NET\GROSS / CODE NO. Key

~—~¢ NET/GROSS

CODE NO

ET/GROSS

]

w—p NO

Examplo; [FURCR ) key > [1[2][3][4] > [EnTERDR
the balance will enter code number '001234".

J The (beTeross IR key )
alternates the display e |9 {{ g'_-;‘ 3 {2’ {} 3
between the NET and A
GROSS modes. The AY
NET/GROSS indicator (o~ ‘
will come ON while the © fRAZHHT 9
balance is in NET mode. AY .

Q The (ERCR ) key > <N> > [EN[ERR key combination

digitally sets the code number that will be transmitted (via RS-
232C) at the next data-out operation. 10-key numbers are
entered 1o the left up to 6 digits. The maximum number allowed
is 999,989. Please see Parameter setting “"Code c2" page G+8.

1

(039Ne }

| ZERO / TARGET Key

- ZERO

TARGEY

O The [zeRoR key returns the balance {o the center of ZERO when
the weighing pan is empty and within £ 2% of balance capacity.
it should not be confused with the [JARER key which re—ZERO's
the display and places the balance in NET mode.

& When the display shows a smali deviation from ZERO (& 2%

of balance capacity) and the weighing pan is empty (and
the tare function is not being used), then press the [ZEroR
key to return the display to "0.0000". if there is a large
deviation from ZERO, than there may be something else
wrong, like something touching the weighing pan.

& i the (ZERSR key will not set the display to ZERO, then you
should carry out CALIBRATION.

The balance keyboard does not have a

[ZEROR key, it has a key which can

HH

wmed | 8ISO De used to perform TARE operations

ZERO
]
—p TARGET

Example: [FUNCI ) key > [2] ) [ERERR

t

weight (if "g” unit weight is being used).

cwner-FP-v2a

{see p. D-7). These two keys should not be
confused as they perform different functions.

Q The [BACR > key » <N> ) [ENTERR key combination

digitally sets the target weight 1o stop the optional AD-1651
Spoon Feeder. There will be an error if the entered value is
over the balance capagity.

d

he balance will enter 2.0000g as the target

G |

page H+7
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A}-1652 Remote Keyhoard

| START / H. IMITKey

— START

Q The key starts the optional AD-1651 Vibrating Spoon.

i
H. LMIT

START (3 The [FURClE ) key > <N> > (BNERR key combination

| digitaily sets the comparator higher limit. A negative number is
. T HLw permitted and the acceptable range is from —8999899 to
+9999999.

Example: [FURCIR ) [H. ] key > [1ks]o]. ] 5] > [enTERTR

the balance will enter 150.5000g as the
comparator's high limit (if "g" unit weight is
being used).

#R| STOP / L. LIMIT Key |

—y STOP

Q The [SToP] key stops the optional AD-1651 Vibrating Spoon.

L. UsIm

1
(.

HI |

!

- -

(5

sTf O The [FERCE ) key > <N> ) [ENTERR key combination
digitally sets the comparator lower limit. A negative number is

permitted and the acceptable range is from —-99938999 to
+9999999.

—3 L LIMT

Example: [FUNETR ) key > [1][4){e][. (5] > [enTERTR

the balance will enter 149.5000g as the
comparator's lower limit (if "g" unit weight is
being used).

& FUNC. Key

——— [ When the [UNCR key is pressed before another biue key, the
l balance will set what is printed in blue below the key - after

waiting for you to enter a number via the 10-key, and then press
the (ENTERTR key.

14950 o |

& ENTER Key

ENTER

ﬁ Q The [EnTERR key tells the balance to accept the number that has
been entered via the 10-key, or to start an action.

Section H page H+8 ownet-FP-v.2.a



AD-1652 Remote Keyboard

“FUNC. key, Plus a 10-key

In When using the AD-1652 Remote Keyboard, there are | |
t% a number of short-cuts into various modes that set @“‘
"Ml conditions and parameters on the balance. Frosk o
ESCAPE, no changas

i Press the [RIRER key. N
Q “—F—" wili be displayed. -F - i
FUNC & Press the [FINCR key again anytime
. to exit, without saving any
changes.
Bl Press the 10-key desired, in this _ ,
example: C-Parameter setting F-
mode.
- enten . B Press the [enterl. - :
i O You will enter the mode, in this& '_-,t O -—,‘_—1 S[U
example: "Stb-b" is the first 1

C-Parameter.

B Func. + ' ‘Key. » C-Parameter Setting Mode

O Display goes to C-Parameter Setting
1 ENTER Mode. See page G+3, CHANGING THE
? m\? a PARAMETER SETTINGS section for full
FUNC. instructions

P B Use these keys to move through, or :
> change the C-Parameter settings: A

. . . . c2 MODE
& The decimal point appears to indicate -~

the value that is presently stored in A
memory. Parameter Group ¢y l
& Parameter Names, Settings i i
Sth-b IO |,

and Group Numbers will loop. : |
So if you mics a sefting by -~ -~
pressing once too much, keep T4 SAMPLE ZERO. 2

going until it comes around Stbt | R
again. Stb-b Parameter

. METER SETTING MODE at any time without saving

ﬁ)‘ J Remember that you can escape from the PARA-
’ any changes, by pressing the key.

J;:-‘ FRINT
E/ ®] When you have finished: Press the key to save the
' changes and exit to the weighing mode.

owner-FP-v.2.a page H-9 Section H



AD-1652 Remote Keyboard

#&| Func. + 2 key « Selecting Weighing Units

Q Display goes to Disabling/Enabling

2 ENTER Weighing Units Mode. See page B-<8,
) Q!\' > SELECTING WEIGHING UNITS section for {ull
FUNC, instructions.
MO Q Use the key to move through the
- weighing units for selection.
SAMPLE 0 If you wish {o keep unit displayed as &
weighing mode, press the [SAMPLE] key.
- The stability indicator "°" will come ON
indicating acceptance.
ZERO O Press the [ZEr0R key to save any changes
C and exit to the weighing mode. (or the
[AREIR or [PRINT] keys).
O Press the key to exit without
- saving and go to display OFF state.

| Func. + 3 key o Set Code String

ﬂq‘ While in this function, the panel keys will not work,

wrows | @xCept for the key.

3

ENTER

céo O B3

Section H

(o fem ]

om fo

QO The keys [0]—[] will display the numbers

0-—+9. The period ' keay displays a
space, and the hyphen displays a
hyphen.

0 Save the code string and: return to

weighing mode.

page H+10

QO A code string can be transmitted via the
Serial Interface OP-03 to record a sample
number or similar. The code string is a
character string which consists of 6
numbers including spaces and hyphens.

owner-FP-v.2.a



AD-1652 Remote Keyboard

_PRINT

Q0 Save the code string and transmit it.

NOTE: The Print key input works only
when Serial Interface card OP-03 is
installed and 'Data Qut Mode' is not in
Command Mode "Print 5¢2" see p. G+8.

Press the [FON¢ IR key to exit and return to
weighing mode.

Press the key to exit and go to
display OFF state.

| Func. + 4 key o Set the Date |

M| While in this function, the panel keys will not work,
xeoee | @xcept for the [ONJOFE] key.,

FUNC.

Q The date is set in YY-mm-dd (or other

4 ENTER depending on the setting 'Date Order
> m m "dAtE Sce” see p. G+9) using the 10-key

pad. Enter flashing digit as it moves to the

right.
Q The keys [6] — [8] will display the
(o Jom Jum)
By ooty numbers 0—9.
jm o fon)
ENTER 0 Save the date and return to weighing
mode.
L1 Save the date and transmit it. NOTE:
PRINT The Print key input works only when
1 Serial Interface card OP-03 is installed
and 'Data Out Mode' is not in Command
Mode "Print 5c2" see p. G+8.
|; U Press the [FUNCRR key to exit and return to
FUNC. weighing mode (or the [=] key).
Q Press the key to exit and go to
- display OFF state.

owner-FP-v.2.a
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AD-1852 Remoie Keyhoard

&| Func. + 5 key » Time

—FH| While in this function, the panel keys will not work, except
e | fOr the [ON]OEF] key.

Using the setting "Display at ‘Display OFF State” "oFF 1c1”
(see p. A-4, G+7) the time can be shown while the display is
OFF.

It can also transmitted if the Serial Interface card OP-03
is installed. The time display is in 24hr mode.

Q This key combination allows you to:

ENTER 1) Transmit the time data; 2} Move to
[{_ﬂ“’) Clock Adjustment; or 3) Exit to weighing
mode.
1) Q The [FRINT] key transmits the time (exit by
pressing the [FNER or [-] key). NOTE:
PRINT The Print key input works only when
Serial Interface card OP-03 is installed
and ‘Data Out Mode' is not in Command
Mode "Print 5¢c2" see p. G-8.
—
2) L] U Press the [FUNc]R key to go into clock-
FUNC. adjustment mode (see "3" below).

Q The keys {o] — [8] will display the
numbers 0—9. Enter flashing digit as it
moves 1o the right.

o= Lo Lo il_rin
s - au TM
oo =

Hour Minute

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

ENTER O Save the time and return to weighing
mode.

O Save the time and transmit it (exit; [FRc R

PRINT or [~} key). NOTE: The [FANT] key works

] only when Serial Interface card OP-03 is
instalied and 'Data Out Mode' is not in
Command Mode "Print 5c2" see p. G8.

———

3} O Press the [FINC]R key to exit and return to

FUNG, weighing mode (or the [=] key).

ONFOFF .

——— Q Press the key to exit and go to

L display OFF state.

Section H page H«12
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#i| Func. + 6 key « Software Parameter

AD-1652 Remate Keyboard

List

While in this function, the panel keys will not work,
except for the [ONJOFF] key.

Q This key combination allows the printing
ENTER (transmission) of a list of the parameter

> | &!\, ) W‘\ settings that are saved in the balance.
FUNC. NOTE: The Print key input works only when
Serial Interface card OP-03 is installed and
'‘Data Qut Mode' is not in Command Mode
“Print 5c2" see p. G+8.
o ‘-:
] "-LISt-" will be displayed until one of the - fi.' t - J
following keys is pressed: L
PRINT : .
| Q Transmit the parameter list.
- 0 Press the [Func? key to exit and return to
FUNC. weighing mode (or the {-] key).
ON/OFF

Q Press the key to exit and go to
display OFF state.

Bl After the complete parameter list is sent, the display goes back to

weighing mode.

LY

©

ownar-FP-v 2 a

If you are using the AD-8117A printer, you must set parameter
‘Pause Between Data’ to "PAUSE 1cz2" see p. G9.
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AD-1652 Remote Keyboard

i 1| AD-1652 Remote Code Number

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

number if more than one balance is being used, or for what ever
reason. If the number is changed on the AD-1652 Remote Keyboard,
the C-Function "id 1c8” (see p. G+15) must aiso be changed.

| C8 « Others (from page G+15)

0id Xcs| ID Code for Remote Keyboard AD-1652
H No action to Remote Keyboard FC80:0

iod { +] 1D Code Number "{" FC80:1
Z ID Code Number "2* FC80:2
3 ID Code Number "3" FC80:3
q ID Code Number 4" FC80:4
g iD Code Number "5" FC80:5
5 ID Code Number "6" FC80:5
H 1D Code Number 7" FC80:7

The factory setting is *1*, ID Code Number 1

Section H page H+-14 owner-FP-v.2.a



AD-1651 Vibratory Spoon

FR Series ¢ Section J

AD-1651
Vibratory Spoon
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AD-1651 Vibratory Spoon

AD- 1651 Vlbratory Spoon

AC A daptor e

{ FEED Signal
{ Connector
{ (from baiance I/O)

0 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.

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

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

| Target Weight

Q To set, see next page. The target weight will be the weighing unit last
seen on the balance display as you go into 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.

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

0 You cannot set the target weight over the capacity.

| Notes on Feeding Accuracy

O Feeding accuracy may be decreased by the following:
a) Flow 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 move further away from the weighing pan.

¢) Sample is not uniform.
d) Flow rate is too large for the target weight.
e) Flow rate is too small (display changes slowly on average).

f) Display is not in high-speed mode (see 'Display Refreshing Rate'
"Speed 1c1” see p. G+7).
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AD-1651 Vibratory Spoon

;}}I Setting (or Viewing) Target Weight

® Press the [FUNCR key, thent%

the key.

, I
FUNC. Tancer @ Any previously set value
will be displayed, in this
example: 4q.
If you are just viewing the Target Weight, or want
to exit without saving any changes, press the qﬂ““
[FORC1? key again. ek s s o
ESCAPE,MC?:SN
N
Ao ®m yse the 10-key pad to display -L"t-,-
value to be entered. 3.‘3 i E

Q In this example: [3][.]{5] keys, or
3.5¢.

Q The display will return to where
you left it.

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

=1| Setting (or Viewing) Target Weight

Ex1. [ 11a o Request the balance to send the target
i weight presently set.

- ENTER ® Press the [ENTERTR key to enter. ‘%
, o

0 For example if the balance has 2g set as the target weight, then it will

send:
TIG|, [+[0}10]27.]0]0}0{0 i iew] 9 |<
Ex 2. Set a new target weight
T|G]4}].10 oo leon| 9 § < (ex: 4).
Set a new target weight
TG 4 [Ofem]o]2]™ (ex: 402).
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AD-1651 Vibratory Spoon

#i| To START Spoon Feeding

Press the AD-1651 Vibratory Spoon button.

giap) SPAT  Press the key on the AD-1652 Remote Key-
Ao 1oz A board.
=L rle| e[ p]| Senda'FEED' command via the RS-232C.

| To STOP Spoon Feeding |

W Spoon feeding stops when the display reaches near the target
> weight; or when the display becomes stable, even though

4 under the target weight.

)))I g/ SR Press the key on the AD-1652 Remote Key-
aosszac] P L’:Js board.

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

li| To Re-START Spoon Feeding

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

&1 if the display is over the target weight, you must press the button on the
AD-1651 Spoon to restart.

| Connector Hook-up

S{T|O}|P
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OP-03 R5-232C Serial Interface, Current Loop

Il FR Series « Section K

OP-03 RS-232C
Serial Interface
& Current Loop

owner-FP-v.2.a page K1 Section K



OP-03 RS-232C Serial Interface, Current Loop

OP-03 Installation f

Z- @] Disconnect the AC Adaptor from seesmwrmmms
the balance. Remove the two i
screws and panel covering the RS- ¢
232C slot.

- 81 Check the "CTS CONTROL |
SWITCH" on the OP-03 card. In |
general, you would set this switch |
to 'LOOP'. For more information
please see the CTS CONTROL
SWITCH section, page K-3.

Insert the OP-03 board, making
sure that it makes a good
connection with the connector in
the balance.

. Replace the two screws and panel covering the RS-232C slot.
Connect the AC/DC adaptor from the balance. Earth the chassis if
you think static electricity may be a problem.

| Specifications

Type EIA-RS-232C/Passive 20mA Current Loop (passive)
Method Asynchronous Transmission, Bi-directional.

Format Baud rate: 600, 1200, 2400, 4800 and 9,600 baud. Rates user
selectable, see page G-10.

Data bit 7 or8, see page G-10. RS-232C 20mA Cur. Loop
Parity Even/Odd (data 7 bit)
None (data 8 bit), p. Ge10. | 1= -8V = 15V 20mA
Stop bit 1 or 2, see page G+10. 0= +5V = +15V OmA
Code ASCIL.
LSB MSB

011 2 3 4 5 6

f { * T_ {—Stop Bit

Start Bit Data Bits Parity Bit

M| Computer Connection

The FR is designated as DCE (Data Communication Equipment).
The Current Loop is passive. An external power supply is required.
The Current Loop transmits the same data as the RS-232C.

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 example: NEC
PC-8895, Epson cable set #705, #724.

0 doao
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OP-03 R8-232C Serial Intertace, Current Loop

li| RS-232C Pin Connection

g} " o]

1 Frame Ground (AA) G 1 FR
Personal 2 Transmit Data (BA) a RxD 2 | BALANCE
Computer ind - RS-232C 1/0

3 Receive Data.(BB) A, TxD 3 -
designaedData | 4 Request to Send -~ A RTS 4 | designated Data
Terminal - Communication
Equipment 5 Clearto Send (CB) @ CTS 5 Equipment

_ : 7 Signal Ground {AB) SG 7 | NOTConnected

U A 25-pin RS-232C male connector and cover (HDB-25P & HDB-CTF) are
not provided with this option.

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

U AD-8117 is supplied with a cable for connection to the balance.

k| Current Loop Pin Connection

A 7-pin DIN male Current Loop connector (TCP 0576) is provided for the
passive Current Loop interface.

Pin 7 - No Connection
/ All other pins are for
comparator output. See
Pins 3 & 5 - LOOP ‘\ SECTION L

O AD-8117/A to connect the balance with the AD-8117/A via the current
loop, please order the AD-8117 OP-01 option cable.

Select 'LOOP" for Current Loop, "CTRL' for the RS-232C. The

CONTROL switch on the PCB permits shorting RTS and CTS lines, or
for the balance to send the Clear to Send signal (RTS and CTS are
normally shorted).

O Switched to 'LOOP'  RTS input and CTS output is shorted. Select
'LOOP" if printer is connected.

U Switched to "CTRL'  The balance sets the CTS at minus level when
the received command can not be executed. If
the RTS is at minus level, the balance does
not transmit the data. In STREAM mode, data

transmission can be paused or re-started by
CTS-control.
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| OP-03 Circuit Diagram

RS-232C
d7___o 1FG
o | 2RxD

—-0—-D0 O 3%
¥+5v '
j (B ) O | 4RTS
CTRLi

LOOP
—_—
QO | 6CTS
+5V
(O | 6 DSR
g——o 78G
Current Loop/
Comparator Output

)/_(;ca;;e: FG)
Lo 33

GO 3 é\?__.

Hi = “5 |

2
Othar pin numbers for the RS-232C or
Current Loop interfaces are not connected.
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OP-03 Data Output | |

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

Q[PRINT] Key A or B Mode. Sends Data when panel (or AD-1652
remote) key is pressed.

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

Q1 Stream Mode. Data is sent continuously with display
refreshing (user set).
0 Command Mode. Data output is initiated by a request from

an external computer or device {not
available for Current Loop).

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

=] No matter which data out mode selected, if the CTS switch (p.
- Ke3) is set to 'CTRL', the balance cannot transmit any data
when the RTS signal is at the minus level.

B PRINT Key Mode (when PRINT key is pressed)

Q Print0 c2 Key A Mode: key command accepted
only if the display is stable. The display will blink
when data is transmitted.

Q Print1 c2 Key B Mode: [PRINT] key command accepted
and output if display stable. The display will blink
when data is transmitted.

| Auto Print Mode

U Print 2 c2 || Auto Print A Mode: Data output if display is over the
"Auto Print Band' "AP-b c2" {p. G+9) setting and
stable, data is output once. Polarity is set by
"AP-P c2" (p. G-9). *Next transmission is done
after the display falis below the selected band

Q Print 3 c2 || Auto Print B Mode: Data output when the difference
between the display and the last transmitted data
is over the "Auto Print Band' “"AP-b c2" (p. G+9}
setting and stable, data is output once. Polarity
is set by "AP-P c2" (p. G+9).

*Next transmission is done after the display falls
below the selected band
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how parameter "AP-E  Xc2" (p. G+10) is set. When "AP-E"
is set at "1", the key operates the same as the Key
B Mode (see previous section).

| Stream Mode e

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

. Reaction to a key input in Auto Print Mode is decided by

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

QO Transmission can be stopped by the CTS control switch (p. K-3) on the
OP-03 board.

| Command Mode B |

Q Print § c2 || Command Mode: Data output is initiated by a
request from an external computer or device.

@ in this mode weighing data output is caused by commands trom an
external computer, or similarly equipped device. Various commands
controlling the balance are listed on pages K«14 —20.

#| Timed Mode (Interval Data Output)

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

O The interval output can be started only in the Key or Auto Print
modes ("Print  0cz2 thru 3c2"). When not using the interval output, the
Key or Auto Print modes work normally.

Q To start the interval output, you must use the AD-1652 remote keyboard.
See page H+5 for instructions.

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

O The display will blink when the data is transmitted.

U The interval timer stops if you move from the weighing mode to other
mode - including display OFF (make sure that if parameter "P-oFF" is set
to "0", so it does not interfere: p. G+7) or the calibration mode.

U While the interval timer is ON, the decimal point will flash. In the case of
the counting mode, the power indicator flashes.

Q To stop the interval timer, press the key on the front panel, or the
AD-1652 Remote Keyboard (user cannot stop via the serial interface).
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i 1| Sample Computer Programs |
| IBM PC-AT (STREAM Mode)

L1 Balance parameters set to:

Print 4.c2 (STREAM Mode)
t-out 0.c2 (nc time data)

CODE 0.c2 (no code number)
PAUSE 0O.c2 (no pause)

bPS 3.c3 (4800 bps)

PAr 0.c3 (parity even)

bit 0.c3 (data bit 7)

StoP 0.c3 (stop bit 1)

Cr-LF 0.cs3 (terminator <CR><LF>)
tYPE 0.c3 (A&D Standard Format)
dP 0.c3 (decimal point 2EH)

i OPEN "COM1:48@@,,,,CS" AS #1
2¢ LINE INPUT #1,DTS$S
3@ INPUT #1,HDS,DTS

47 IF HDS<>"OL" THEN GOTO 6g
5¢ DTs=" "+LEFTS (DTS, 1) +"E" :GOTO 8@
514 IF HDS$S<>"US"™ THEN GOTO 8¢

73 DTS=LEFTS (DTS, 9)
8¢ PRINT HDS$,DTS

9  GOTO 3@

12 END

#&| 1IBM PC-AT (COMMAND Mode)

L) Balance parameters set to:

Print 5.c2 (COMMAND Mode)
bPS 3.c3 (4800 bps)

PAr 0.c3 (parity even)

bit 0.c3 (data bit 7)

StoP 0.c3 (stop bit 1)

Cr-LF 1.c3 (terminator <CR>)
tYPE 0.c3 {A&D Standard Format)
t-upP 0.c3 (timer ON)

dP 0.c3 {decimal point 2EH)
E-Cod 1.c3 . {transmit error code)

19 OPEN “COM1:48@@" AS #1
20 PRINT #1, "R"+CHRS (&HD)
3@ LINE INPUT #1,AKS$ {Replyto“R"command}

230} IF AKS<>CHRS (6) THEN GOTO 139
5¢ LINE INPUT #1,AKS$ {Endof REZERO])

60 IF AKS="EC,E@" THEN GOTO 149
3% IF AK$="EC,E11" TEEN GOTO 15¢
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80

3%}

123
11@
129
138
14@
15@

FOR I=1 TO 16@¢: NEXT I

PRINT #1,"Q"+CHRS (13)

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

| NEC PC-9801

U Balance parameters set to:

Section K

Print 5.c2 (COMMAND Mode)

bPS 3.c3 {4800 bps)

PAr g.c3 {parity even)

bit 0.c3 (data bit 7)

StoP C.c3 {stop bit 1}

Cr-LF 0.c3 {(terminator <CH><LF>})
tYPE 0.c3 (A&D Standard Format)
1-Up 0.c3 {timer ON})

dp 0.c3 {decimal point 2EH)

E-Cod 1.c3 (transmit error code)

1 OPEN "COM:E71NN" AS #1 {NN=PC-9801 BASIC dialect}
20 PRINT #1, "R" ({RE-ZERO the balance}

30 LINE INPUT #1,AKS {Retumn <AK>)

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

1514] IF AKS<>CHRS{(6) THEN *ERROCR

7@  FOR I=1 TO 14@@: NEXT I (Delay after <AK> received}
8@ PRINT #1,"Q" {Question the balance)

9@  INPUT #1,HDS,DTS {Receive the data strings}

1@ PRINT HDS,DTS$ [Display the data strings}

119 CLOSE

12 END (Stop}

13¢ *ERROR

14 PRINT "ERROR HAS OCCURRED"

15¢ CLOSE

168 END
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Weighing Data Formats

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

(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-8117 compact
printer (tYPE Oc3).

2) AD-8117A Format Adapted for A&D's AD-8117A compact
printer (tYPE 1cs).
3) KF Format Adapted for Karl-Fischer moisture tester

which cannot communicate by A&D
Standard Format {YPE 2¢3).

#| A&D Standard Format |

(3 Adapted for peripheral instruments made by A&D, such as the AD-8117
compact printer.

Q Header of two characters indicate the status.

1 Data with a potarity symbol, including the zero character of upper plates.
U Unit code of three characters. _
O One data set consists of fifteen characters {excluding terminator).

| AD-8117A Format

&3 Adapted for A&D's AD-8117A compact printer.
QO Header of two characters indicate the status if not overloaded.
0 Data with a polarity symbol, but omitted if data is zero.
Q Zero-suppressed by a space.
0 One data set consists of sixteen characters (excluding terminator).

&| KF Format

83 Adapted for Karl-Fischer moisture tester, which cannot communicate by
A&D Standard Format.

3 No header in data.

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

1 Zero-suppressed by a space.
O Unit code ‘g is transmitted only if stable and weighing in gram unit.
U One data set consists of thirteen characters (excluding terminator).
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&| Weighing Data Format Examples

Space code is noted as (20H) in the following examples.
k| Stable Data Examples

Example: display = “0.0000g™: -t%o f,ﬂﬂﬂg Sj

i 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17
ADSt. | S cl+f{ofofo] . Jolo]o]o | lelo i
AD-BITTAL W T | o oo Lo Jan | © | - 10 [0 100 bl 0 ] <
KF (20H) | ot | ety | (ookn 0]-10f(0}9)o0 o | 9 Jow | ¥
Bl Example: display = "100.5678¢g™ [%o {E{}QE —,'8 SJ

1 2 3 5 6 7 8 9 10 11 12 13 14 15 16 17
asDsd. [stT|, |+ |1|o]o 516718 |lo|9 |
AD-8117A| W o | o | 11040 5161718 o oo | 9 | H
K fal P00 - {of0f0ofo] 19 [m|®
Bl Example: display = "0 cnt"™: EE ,'-,'C nt

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17
A&DSWd. |1Q T, |0 0110|0010 ]0O}|0O 2o PICla
AD-8117A Q T {20H) | (20H) | 20H) § (20H) | (2oH) | 2ok | t20H) | 2oH) | reovh | eom) 0 [20H) P C CL[
KF 0 ¢y

(20H) | 20H) } (20H)} | (20H) | (2oH) | (20H) | (20H) | @oH) | oH) 208 | @OH) | (20H)
B Example: display = "2345678 cnt": E%°F’ F4Y85 18- o1

2 3

1 5 6 7 8 9 10 11 12 13 14 15 16 17
reose. (a1, J+Jof2]s]4]s[e[7]s]JrPc]a
wstralalt| o] T+T12]3]4]s5]e]7]s P lc]a
KF +amleal 2 3] 4 ]5]6]7 8] 0]l e
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ili| Unstable Data Example

Bl Example: display = "-98.3210g": [:% = CIIEEE l’l:l' 5]'

i 2 4 5 6 7 8 10 11 12 13 14 15 16 17
ARDSI. US|, |-]0]9|8 21109 Josalem] 9 [ ¥
AD-8117A ;_=S ot feo | ~ 9 8='=; 21110 tonnlennl 9 [
KF ol lote 3|2 0 e oo | g |

ili| Overload Data Examples |

Example: display = "E g™ E% E 9]
1 2 s 6 7 8 0 11 12 18 14 15 16 17
A&DSHH. |O I L + 191919189 gI19iEl+1119|¢cu
AD-8117A gle
{20H) | {20H) {20H) ] (20H) | (20H) | (20H) } {20H) {20H) | (20H) | (20H) | (20H) | 2o | (20H)
KF H Ka
(20H) | @OH) 2oH) {20H) | (20H) (20H} | (20H) ] (20H) | (20H)
™ Example: display = "-E g" i% -F 9
1 2 4 5 6 7 8 10 11 12 13 14 15 16 17
A&DSHd. {O | L -1919191}9 919 |E|+}{11]191tc
AD-8117A — g |cu
(20H) | @oH} (20H] | (20H) | (20H) | (20H} (20H) § (2OH) | (20H) ] (2CH} | (20H) | (20K
KF L ony
(20H) | ot (20H) (2od) | eory | oy | oty | om | om | (20w

owner-FP-v.2.a
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#] Unit Codes Examples

Section K

Gram {s);
Percent (pct)
Count (cnt)

Decimal Ounce (0z)

Troy Ounce (O4Y)
Pennyweight (dwt)
Carat (ct)

Momme (mm)
Grain Unit (GN)
Tola ®

Tael (TL)

A&D Standard
& AD-8117A
ory |eory | 9
oo | eony | Yo
o) P 1 C
en] 0| 2
oz |t
dw]|t
en] |t
mlo{m
eoy| G| N
oy | o | 1
| T L

page K+12

KF

(20H)

(20H)

(20H)

{20H)

(20H)

{20H).

(20H)

{20H)

{20H)

(2or)

(20H)

{20H}

{20H)

(20H)

(20H}

{20H)

(20H)

{204
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i 1| Independent Data Formats

Some data formats are independent of how parameter tYPE c3’

(Data Format, see page G-10) is set. «Space code is noted as (20H)
in the following examples.

li| Code Number S
1 2 3 4 5 6 7 & 9 10 N

®] The code number itself must
consist of six digits. Njo|.  Jew[O]112]3]4]5]

li| Code String —

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

1T 2 3 4 5 6 7 8 § 10 11 12
ClO[DE || 0|1 [ml3|-]5]

| Date

Q The order of the date, yy-mm-dd, depends on how parameter ‘'dAtE c2’
is set (see page G-9).

1 2 3 4 5 6 7 8 g 10 11 12 13 14

DATE(M‘88—02—-28CH
k| Parameter Setting

Q (n} =the parameter group number 0 though 8.
(m) =the parameter number.
(i} =the parameter name (5 characters)
(v} = parameter setting value

1 2 3 4 5 6 7 8 g 10 N i2 13 14 15
C O] o s | @ [ O O [0 L O | | | e |9 ]

|IC|0IO|(20H)(20|-0 §|T|BI“|B. M:M(mz(nj <
‘ ;

1
0 Sth-b  xco| Stability Band Width

1
T L
O + 0.5 digits FC00:0
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i Commands for the RS-232C Serial Interface

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

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.

For an example, using a BASIC program:

i..

123 LINE INPUT #1, AKS$ Receive <AK>
124 FOR I=1 TO 100:NEXT I Delay

125 PRINT #1, Q@ TX: 'Q' command
1..

O If the ERROR CODE AT COMMAND MODE parameter is set at '0'

(E-Cod 0Ocs), then the balance transmits no error codes nor
acknowledgement code <AK> {ASCII 06H).

QO It the ERROR CODE AT COMMAND MODE parameter is set at "'
(E-Cod 1c3), then when the following commands are accepted by the
balance: 'P', "ON’, 'R, 'T' or TARE', 'Z', 'CAL', 'EXC', 'SMP', the FR
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 FR
sends the various codes to inform the host computer.

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

1) ? 1 # | BRequest the Code Number

Send | 2 | # |

Reply IN | 0 | . 1121314516 |

2) [?|$ | Request the Code String

Send | 7 | $ | c0

RepIyCODEmH,123—56°ﬂ

3) ? | % | Request the 100% Weight

O The balance reply is the weighing unit used last. If the balance is in
Percent or Count mode, the reply is in grams (g).

Send | ? | % ¢

Rey | % (W, |+« ]1]|2]3]|.[4]|5]|6]7 g | e

{20t} | (zoH)
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4) ? 1@ Request the Unit Weight

Q The reply is always in milligrams {mg), independent of the unit being
displayed on the balance.

Send | 7 | @ | <U

Repy [U{WI],|{+]0]l0]0jJO0O(0O].|11]2 m|g |

5) ? AL | L Request All User Defined Parameters

O 11 sets of data will be sent by the balance in reply.

Send | 2 |A{ L |L U

R?ﬁg:

wan | TIW{, [+]|1]0]0 slofofof . |.lolw
vl TG, |+]ofo0]2 0101040 [lonm] 9|
wm JHIUp e f1f5]o0 0{0(0]0 | ulol 9|
we |[L]O],|-]0]5]0 0 {0100 lomla |
wa [U W], [+]0]0jofo]oO 112 |mfg|e
wam | e {W] ., |+1112]83 415 (6|7 fonlon] 9|
ciwaen| C{W |, 1+ ]|2]0[0 0410100 { lel ]|
wea| T L, OO 0|5 0|0}

T C{K|,|0}1 2|3 415 |

vt | N | © wol112|314|5]6]|xw

s |C|OID|E 1 12[3]|-[5]|6 ]

6) ? 1 C |(n)|{(m)] Request a Parameter Setting

0 You must specify the parameter group number {n) and parameter
number (m). See PARAMETER SETTING, p. K+13.

psena[2 [cTo]o e

O Stb-b. Xco| Stability Band Width

0- + 0.5 digits FCO00:0
|
I 1 . L
roey 1 C 0|07 ol ST 1B | = |8 [oanlomslem] © |
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7) {? {C|K Request the Time
Send | ? |C | K | <Y
Repy |C | K], {0 |1 213 :4}15|cu
Hour Minute Second

8) 21w Request the Weight of the External Calibration

Weight
Send | ? |C |W|cu
RepvaW,+200.0000mmg°ﬂ
9) ?2 |H] ! Request the HI Limit
Send 1 ? |[H 1§ [ }cn
Reply |H | 1|, |+{1[6]0].10[0]0][0 |, ]el 9l
10) 1?7 {1L|O Request the LO Limit set
Send | ? [ L 1O
ReplyLO,—OS0.0000mmgcﬂ
11) |72 | T1G{ Request the Target Weight
Send |2 1 T |G| <
ReplyTG,+002.0000mmg°ﬂ
12y |2 1T | Request the Interval Time
Send | 2 I T | 1 |1
oy [T 1] Jojo]:o]s]:]ofc]
13) 1?7 | T|{W| Request the TARE Weight
Send {2 | T |W/|cu
RéplyTW,+100.5000mmH)gCﬂ
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14) {7 | U Request the Balance's Present Weighing Unit

Send | 2
Q The balance reply is in the end £ 21U

weighing unit used last.

Reply P|C|c<

15) | # Set the Code Number

Q The balance will errorif =" or "'
are included. Code doesn't
need to have exactly six digits.

send l# 11 |2|3[|4]5]|6]cx

16) | $ Set the Code String

O The code string must be six Send _
digits including '— or a space. ed|$ 18 (8 Ve 21 ¥

17) | % | Set the 100% Weight

L Every weighing unit is 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 0.0100g. Example:

Send | © cr
el G L L I L eory oo | 9 &
- Send | © ery | ifin carat mode, then 10.12ct
or % | 1 0 . ERK if in cunce mode, then 10.120z

18) | @| Set the Unit Weight

{1 The weighing unit must be in milligrams {mg). f the weighing unit code is
omitted, then milligrams is assumed. <The balance will error if: 1) The
vaiue is over the capacity; 2) The value is negative; 3) The value is less
than 0.100000mg; 4) A unit code is sent that is not milligram.

Send@0.123mmgcg.|

or Send | @]|0 | .| 1|23 ]| balance assumes'mg'.

19) | C | Release the SIR (O See the SIR command that follows.

20) | C | A | L | Perform Calibration 0 Same as pressing the key.

21) | C | K | To Adjust the Clock 0 Send: <hours:<minute>:<seconds>.
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Send]| C|K|O 2131 :1415|¢c1
Hour ) Minute Second

22)

C

W

To set the External Calibration Weight

0 Every weighing unit is 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:

sed|C{W]210]0.10}10]|1 |2

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.

23) e I x c Go to External Calibration QO See MANUAL
CALIBRATION section, page C-4.
24) Flc To change a Parameter Setting U Send _
<FC><nm>:<v>, the parameter section and parameter

{n} = the parameter group number 0—8.

number, and setting.

{m) = the parameter number. . cr
(v} = parameter setting value Flolmjm]: (W]«
1 Example, parameter 'COde’ ;
is set at ‘0, No Code Number; ~ °>°™ I: Cl2fs5]|: ? “
| S———
(1 COde xc2} Send Code Number
el m—————] =
0« | No Code Number FC25:0
25) | ¢ el el p]| Start feeding by the AD-1651 Vibratory Spoon
26) Gls To change the display to GROSS Mode 1 No change if
already in GROSS mode.
27) |H} | To set the HI Limit

U Every weighing unit is permitted, including a negative value. If the
weighing unit is omitted, the balance will assume the present one. If in
percent, or counting, then weighing unit will be grams (g).

send [H] 1 |+]1]5]0].]5 g | <o

(20H) | (20H)

Section K
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28)Y LIS |T Request a listing of the Parameter Settings

O A list of the 47 parameters will be sent by the balance. Example:

Send [L | | {S|T |0

Rty | oo s|t]s]|-|8 0 |

Format g } 2060 § 2oH) {20H) ] (20H) | 20H) | o
L|_|__| | I
!

0 Stb-b  Xco | Stability Band Width

- 11
1 I
0- | 0.5 digits FC00:0

29) IL | O To set the LO Limit

O Every weighing unit is 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, then weighing unit will be grams (g).

Send | L |O{—-fJ1(10}j0}. {5t
30) INT T To change the display to NET Mode 0O No change if
already in NET mode.
31) olelE Go to Display OFF mode 01 No change if already in

Display OFF mode.

32) olN Go to Display ON mode [ No change if already in
Display ON mode.

33) | P | Display ON/OFF Q The same as pressing the key.

34) |P |R{ T Print Q The same as pressing the [PRINT] key.

35) Q Question the balance for Weighing Data O Balance will
send the weighing data immediately.

36) | R | RE-ZERO QO The same as pressing the key.

37) rlelalo Read the balance Weighing Data O Balance
will send weighing data immediately (same as 'Q’).

38) | S | Send Stable Data O Display will blink when data transmitted.

39)

s | Send Weighing Data Immediately QO Balance will send
the weighing data immediately (same as 'Q’").
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40)
u

S || |R | Send Immediately the Weighing Data & Repeat

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

41)

S {M | P | SAamPLE O The same as pressing the key.

42)

S|T|O P | Stop the AD-1651 Vibratory Spoon

43}

T | TARE the balance O Same as pressing the AD-1652 [TARER key.

44)

TIA|R|E | TARE the balance (same as above)

45)
Q

TG | Set the Target Weight

Every weighing unit is 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 grams (g)
is assumed. -The balance will error if the value is over the capacity.

SendTG2.0000mmg°{J

46)

T Set the Interval Time

The value must be in the range of "00:00:00' to 23:59:59. Example ofa 5
minute setting:

Send | T |1 }OL1O] 10|55} :10]|0(c<
= = et

Hour Minute Second

47)

T | W] Set the TARE Weight

Every weighing unit is 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 grams (g)
is assumed. The balance will error if: 1} The value is over the capacity; 2)
The value is negative. Example of a TARE weight of 2g:

send [T (Wi2|.lo|o]o|0] . |.g]|®

48)

Change the Weighing Unit O The same as pressing the
v (MoDE] key.

49)
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7 | ZERO 0 Set the GROSS weight to ZERO. O The same as
pressing the AD-1652 [zErolR key.
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‘Error Codes for the Serial Interface

the balance if the software parameter 'E-Cod ¢3' is set at '1' (p.

In the Command mode, the computer may receive an error code from
G-11). Also:

O 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) If there is an error, then the balance sends the error code.

QO In the case the Command is not a request, ex: ‘'TW' 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.

T} The format of the error codes is:

EIC]|, |E |eny| U <n> standing for
the error number

or { E , | E jen>l<n>| €1

EO Communication Error

Q Parity error, framing error, etc.

E1 Undefined Command Error

The command must be

O Example: { ,
' Pqn in uppercase — ‘HI'

P

E2 Balance not ready Error

Q If the display is OFF, then only 'P* and ‘ON' commands accepted.

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

E3 Time Over Error

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

E4 Too Many Characters Error

QO Example, command contains more than 7 digits:

Hili+]1[5107 . 1152131415 0lew|9]|@
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ES Terminator Error

Q The command contains an illegal terminator.

E6 Format Error (O Examples:

TI1LJ0{0]:]1]0]|cu| - missing Seconds
- unit must be *_mg' or
@[o].]>5 6_ 718 o | o | 9 C'U__ omitted
_ - unit must be '__g' for gram
L{© 110 20H) | @okh G« (not capitalized)

E7 Out of Range Error O Example:

- must be within
TIW[+13i2(0f. |0 oo |eon ] 9 | € balance capacity

El 1 Stability Error ‘0 Balance display shows £rrgr {
U The balance takes more than 30 seconds to ZERO (see p. A+4).

E12 Stability Error O Balance display shows Errgr

3 Piease follow the same recommendations as Error 1 on p. A+4.

E13 Invalid Value Error QO Balance display shows frrgr 3

Q) 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 to weighing mode, press any key.

El4 Weighing Pan Error Q Balance display shows frrpor Y

Q The weighing pan touching something, or there is something on
the pan when the key is pressed (see p. As5).

El 5—»17 Internal Error QO Balance display shows frrgr §—7

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

E20 Calibration Error O Balance display shows [ H: £
Q Calibration weight is too heavy (see page C-5).

E21 caibration Error Q Balance display shows - [ f{ £
0 Calibration weight is too light (see page C+5).
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E23 Calibration Error QO Balance display shows { Al no

Q Balance unstable during calibration (see page C+5).

E30 Sample Too Light Error Q Balance display shows ¢ 2{] -
O Sample too light, load 20 samples (see pages E«2-+5).

E31 Sample Too Light Error O Balance display shows © §{] -
Q Sample too light, load 50 samples (see pages E«2—5).

E32 Sample Too Light Error Q Balance display shows ° {{J{ -
O Sample too light, load 100 samples (see pages E«2—5).

E33 Sample Too Light Error 0 Balance display shows { g
O Individual sample weight too light (see pages E+2—5).

E40 REZERO Error [ REZERO cannot be executed (see p. D+7).

E41 ZERO Error 0 ZERO cannot be executed (see p. D-8).

E42 TARE Error O TARE cannot be executed (see p. D-7).
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Command Examples lllustrated

A The following examples illustrate the interaction between the host
E computer and the FR Balance during RS-232C Serial Interface
communication.

-~-1 Please note that there needs {0 be a delay time between a balance
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.

O For an example using a BASIC program:

..

123 LINE INPUT #1, AKS Receive <AK>
124 FOR I=]1 TO 100:NEXT I Delay

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

1 Il BN Display ON/OFF

@ Time {Disptay OFF State)

TRANSMIT

TX: | P | RANSM T ] maLace
<AK> (06H)
{or ‘ON' command)} ==

{All Sogments ON}

-888866H888

5 {Balanca Zera's)

3 {Balance becomes Siable}

o] FlIFlflitf} q
LLryLreiLy
User must wait untif two -

<AK>'s are recelved - L§2

N e | <AK> (06H)
\{
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2 [l ENRE E
% Time {Balance Display)
= ° 11234 sj

—

TX:J R |mansur BALANCE [O]
———®1 _sewos | <AK> (06H) %
{or T, TARE",'Z command'} “ 0

{Balance Zoro's)

3 {Balance becomes Stable)

o anitnin q
Leaiegey
User must wait until two G
<AK:>'s are received BALANGE

N | <AK> (06H)
\J
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Section K

C

AlL

L4
See page C-3

for reference

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

x,

Time

Calibration

(Balance Display)

O

annnin
(REE YRRy R

9

BALANCE
SENDS

-

<AK> (06H)

o

_Q (Balance begins Calibration)

ilniilil
(RARENENEN

i}

<AK> (06H)

page K26
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H RS Manual Calibration Command
TS‘ o0 page Cod Time (Balance Display)
for reference o] nninn 9
l_l 11if41y
TXJE | X |C TRANSHIT BALANGE —AK> (06H) O

G (Balance displays CAL mass set)

'j: i q
Loy

R TRANSMIT BALANCE

—————{ l SENDS <AK> (OSH)

O

(Balance begins Calibration)
i il il
LAl i

ﬂ (waits for stability)

i ] F
Load the CAL L F",ft
mass. BALANCE Tt
@ N 42| <AK> (06H)
LA F
ﬂ (wails for stability)
(AL End
BALANCE @
€| <AK> (06H)
Remove the CAL 9
mass i
¥
o anninin q
RANERNREE]
L BALANCE 3

€| <AK> (06H)
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5 [ Counting / Petcentage

{999 Sections E, F for reference

Time {Balance Display)
o Ol p
u cnt
TX|S M| P ety s [<AK> (06H)
Ey
o 1in il
Load 10 samples and (i u cmnt J

™ S [ M| P |mansur
45| <AK> (06H)

3
cnt
IQ_ ﬂ {waits for stability)
The SMP comman‘d o 171
works just as pressing the titcnt
key on the front n
nel (or AD-1652 RC). BaLancE E——————
panel{ ) =2 | <AK> (06H)
Y Unit weight is entered into
memery and counting can stant
7 I
If the 10cnt sample is not |

enough then the balance

will set a new sample size {Balance sets new sample size)
and send Error 30 o P non
cu 4 cnt
Load the additional {1
10 samples and IBQE‘:JE‘?E | EC, E30 <>

TX:
SMiP TRANSMH‘. BALANCE

2% | <AK> (06H)

c nt
ﬂ {waits for stability)

» o] il
,’ t_j e nt
Again, if the sample is not {1

enough then the balance BaLsce TV

. ’ 455 | <AK> (06H

will set a new sample size (06H)

and send Error 31, Y Unit weight is entered into
continue as shown above memory and counting can start
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FR Series ¢ SectionL

Comparator

(part of OP-03 Current
Loop)
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Comparator

i 1| Comparator (part of OP-03)

&

Pin Connection and. Specifications

Pin7-N.C. in g - Pin1-Hl ‘
Pin 6 - GO Pin 2 - COM
(Pin 3 - LOOP)
Pin 1 - HI Pin 4 - LO
' (Pin 5 - LOOP)
Pz 2 Pin4-LO Pin 6 - GO
Pin2-COM Pin7-N.C.
| Specifications: Max. Voltage 50V DC
Max. Current 200 mA

#li| Setting HI/LO Limits

Q If the weighing unit is changed, the HI/LO fimits are converted to the unit
displayed. For example: if the Hi limit is 10g, if the unit is changed to
carats, then then H! limit wil! be displayed as 50ct.

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

0O The maximum HI/LO limits are limited to seven digits, -9999999 to
+9999999.

#l| To Set HI Limit |

START (0 The [FRcR ) [H.UMT key > <N> ) [ENTERR

—+ H. UMIT

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

key combination
digitally sets the comparator higher limit. A negative number is

permitted and the acceptable range is from —-9999999 to
+9999999.

Example: [FORE]R 3 {H.um] key ) [1f5]{o) |5 > (ETER R \cAcC
the balance will enter 150.5000g as the r (S0 HT ]

comparator's high {imit (if "g" unit weight is
being used).

| To Set LO Limit |

sToP . (0 The [ANGR ) [Lumd] key ) <N> ) [ENTERR

key combination

- digitally sets the comparator lower limit. A negative number is
= LT permitted and the acceptable range is from —9899999 to
+9999999. :
Section L page L2 owner-FR-v.2.a



Comparaiot

Example: [FUNCR ) key > [1] 4fl9] . |[s] > (EniERTR

the balance will enter 149.5000g as the
comparator's jower limit (if "g" unit weight is
being used).

#i| Using the RS-232C serial Interface

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

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

(49500 |

I:'.'f‘.150°0009(20mmg.c’u
- ¥ ' _—
HlorlLO Polarity Value Unit
1 To view Hi or LO fimit.
2 H (I Request the HI Limit
Send ] 7 |H I I |
RepIyH|,+150.0000mmH,gcﬂ
? | L|O| Request the LO Limit set
Send | 7 | L |O }cu
ReplyLO,-OSO.OOOOmmH,gcﬂ

| Comparator C-Parameters

There are a number of Parameters that can and need to be set.

These include Comparison Mode, Comparator Qutput, Buzzer, etc.
See page G+2 for a listing of parameters, page G+14 for comparator
output section.
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Miscellaneous

i 1| Remote RE-ZERO or PRINT Switch

You can execute RE-ZERO (same as key) or PRINT (same

as key) using a remote switch by using the 3-channel pin

included with your balance and selection either RE-ZERO or PRINT
from the C-Functions.

R e

i FR-14

ST """{"3'1':”':;'_'
5
1

Terminal 3, Input . 1
Terminal 1, Common Install Switch ¥

Connect a switch between terminals 2 and 3 as shown above. When the

circuit is closed the balance responds as if the appropriate panel switch
was pressed once. ‘

Select the desired C-Function RE-ZERO or PRINT (also see Section G):
C7 « External Switch

GO An Xc7| FEEDER Input Setting

{1 | Feeder control VO Function (see p. J4) FC70:0
Hn ! | Inputis RE-ZERO function FC70:1
c input is PRINT function FC70:2

(d What if the weighing .feSUﬁ 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.

0  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 fouching something else,
like the sides of the breeze break or the top cover of the balance.

Q What if "Lo" is displayed in "cnt" or "Pct® mode after | press the
key? The weight of the sample was too low. In counting mode you will be
prompted to increase the sampie size from 10 units to 20, 50 or 100 units
but remember that the minimum unit weight cannot be less than the reso-
iution of the balance. In percentage mode you can place a sample on the
pan which is only 100 times the basic resolution but you will not be able
to weigh to a percentage resolution of 0.01% until you use a sample
which is 10,000 times the basic resolution (100.00% is 10,000 counts).
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I What if the standby decimal point is not on when the adaptor is plugged
d

in, and the display doesn't switch on when | press the

key?

Check external fuses and if they have not blown check the internal fuse.
Open the balance carefully as shown in the diagrams below. If the
internal fuse has not blown, check that the adaptor is working. If the
internal fuse has blown and blows again immediately, have the balance

repaired.

Miscellanegus

#i| Changing the Fuse

e e A A e H e B B

. Remove the AC adaptor from
it's plug at the back of the
balance KL

2. Find the fuse hoider - press
and turn it counter-clockwise,
remove.

3. Replace the fuse with a new
one. 500 mA, slow blow A.

4 If the fuse blows again, please

contact your nearest A&D
dealer for service.

&| Erors |

O Power Failure Error:

power was interrupted during weighing

P‘ FF;’ I "P-FAIL" power failure is displayed if
o

the last time the balance was used.

® Press the key, see p. A«4.

O Stability Error:

/ ‘Error 1’ wili be displayed if the balance
l E rror i ] can not become stable while zeroing, or
weighing.

Bl Check for excessive vibrations or
drafts. Press the key and see
BEST CONDITIONS FOR WEIGHING, p. A-2.

Q Stability Error: ‘Error 2' will be displayed if the balance
— can not become stable while registering
l Frrnar pu ] the unit weight.

@ Check for excessive vibrations or

drafts. Press the key and see
BEST CONDITIONS FOR WEIGHING, p. A«2.
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O value Error:

entered is out of the range permitted for

} ‘Error 3' will be displayed if the value
the function.

| Ercor]

2 To return to weighing mode, press any
key, p. He3.

QO Weighing Pan Error:
[trrar Y

pan or pan support is not correctly set,
touching something or if there is a sample
on the weighing pan when the
key is pressed, p. AS.

] ‘Error 4’ will be displayed if the weighing

Q Memory Error:

l Errarh

‘Error 6’ will be displayed if the balance
l has a memory problem.

™ Disconnect and connect AC power
and try again. If error persists, call for
service.

a Memory Error:

j ‘Error 7' will be displayed if the balance

{ E rfrOr 7 has a memory problem.

Disconnect and connect AC power

and try again. If error persists, call for
service.

O Weighing Pan Error:
Q Overload Error:

|

O Count Sample too light: ‘Lo cnt’ will be diéplayed if the unit
weight is too small. The display will show
l L o c nt ] ‘Lo and returns to the "10 - cnt" display.

Bl Unit weight is less than 0.0001g.

™™

weighing pan or pan support are not

9] Q ‘-E' will be displayed if the the
mounted, p. D+2.

™

q Q ‘E’ will be displayed if the weight is
beyond the balance capacity, p. D-2.

Q 100% Sample too light: ‘Lo Pct' will be displayed if the 100%
“weight is too small. The display will show
l !'_ 0O = ct ] 'Lo’ and returns to the "100 - pct” display.

Bl 100% weight is less than 0.1g.
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O CAL Errors:

‘“CAL FE’ will be displayed if the

- F i
AL

- LAL

E calibration mass is too light {varies by
more than 10g of set weight).

— | ‘CAL E' will be displayed if the

l: calibration mass is t00 heavy (varies by

more than 10g of set weight).

@1 Check the mass weight, look for something touching
the weighing pan. Press the 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
can not become stable while weighing

nno ot DS
the calibration mass.

owner-FR-v.2.a

Check for excessive vibrations or drafts.
Press the key and see BEST
CONDITIONS FOR WEIGHING, p. As2.
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Displays

"14-21" (example) Time Display, B+4
“ent”,
llEl! ﬂ E.l D.2
"Efror X" M3
"Lo cnt”, E-6
"Lo Pct”, F+3
"P-Fail" A-4
"Pct, F2
A

Using ACAI, E-4,
CURRENT LOOP, OP-03 RS-232C SERIAL
INTERFACE &, Section K, see 'OP-03’

D

ACAI intro, B+4, E+5,
ACAI Table, E-3, E-4,
Using ACAI, E-4,
ACAIl Notes, E-5

Accessories and Options, B-3

AD-1652 Wireless Remote Keyboard, Section
H, see 'Remote Keyboard'

AD-1651 Vibratory Spoon, Section J, see
‘Vibratory Spoon’

Automatic Self Calibration, C+3

B

DISPLAY AND KEYBOARD intro, B-5
Display OFF State, A-2
Display Test, B-5

E

key, He8, 9
Errors, M3

F

Best Conditions for Weighing, A-2

Cc

Features, B-3

[Fonc R key, H-9

FUNC. Key, Plus a 10-Key, H-9, see 'Remote
Keyboard'

Fuse, Changing the, M=3

G

C-Parameters, intro B+4, G2,
Changing Settings, G-3,
CO0 « Environment, G5,
C1 - Display, G+7,
C2 « Data Output, G-8, :
C3 - Serial Interface OP-03, G-10,
C4 » Auto Re-ZERO Function, G=12,
C5 » Calibration , G=13,
C6 « Comparator Qutput, Ge14,
C7 » External Switch, G-15,
C8 - Others, G+15,
The C-Parameter Settings, G5
key, B+5
Calibration, About C-2,
Automatic Self Calibration, C-3,
Calibration Check, C+2,
Calibration Notes and Errors, C-4,
Entering Different Mass, C-5,
Manual Calibration, Ce4,
One Touch Calibration, C-3
Changing the Fuse, M3
Comparator (part of OP-03), Section L, L+2,
Pin Connection and Specifications, L+ 2,
Setting HIFLO Limits, L= 2,
To Set HI Limit, L+ 2,
To Set LO Limit, L« 2,
Using the RS-232C Serial Interface, L+ 3
COUNTING MODE, Section E
Counting Mode ‘cnt' E-2,
ACAI Table, E+3, E+4,
Counting Mode Notes, E«3,
Errors, E+6,
Sample Sizes, E-2,
Sample Weights, E-2,
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GROSS Weight Notes, NET and, D-7

INTRODUCTION, Section B
INTERNAL C-PARAMETER SETTINGS, Section G,
see 'C-Parameters'

key, B5
Manual Calibration, C+4

M

NET and GROSS Weight Notes, D7
o]

key, B-5
One Touch Calibration, C-3
OP-03 RS-232C SERIAL INTERFACE &
CURRENT LOOP, Section K,
A&D Standard Format, K= 9,
AD-8117A Format, K- G,
Auto Print Mode, K- 5,
Code Number, K- 13,
Code String, K« 13,
Command Examples lllustrated, K- 24,
1 Display ON/OFF, K- 24,
2 ReZero or Tare, K+ 25,
3 Cdlibration, K= 25,
4 External Calibration Command, K- 26
5 Counting/Percentage, K+ 27,
Command Mode, K-8,
Commands for the RS-232C Serial [nterface,
Ke 14,
Comparator, see '‘Comparator’
Computer Connection, Ks 2,



CTS Control Switch, K» 3,
Current Loop Pin Connection, K- 3,
Data, K= 13,
Error Codes for the Serial Interface, K« 21,
IBM PC-AT (COMMAND Mode), K7,
IBM PC-AT {STREAM Mode}, K-7,
Independent Data Fermats, K- 13,
Kf Format, K- 9,
NEC PC-9801, K-8,
OP-03 Circuit Diagram, K4,
OP-03 Data Cutput, K= 5,
OP-03 instaliation, K+ 2,
Overload Data Examples, K« 11,
Parameter Setting, K« 13,
PRINT Key Mode (when PRINT key is
pressed), K- 5,

RS-232C Pin Connection, K- 3,
Sample Computer Programs, K+ 7,
Specifications, K- 2,
Stable Data Examples, K- 10,
Stream Mode, K= 6,
Time, K- 13,
Timed Mode (Interval Data Output), K 6,
Unit Codes Examples, K+ 12,
Unstable Data Examples, K« 11,
Weighing Data Format Examples, K- 10,
Weighing Data Formats, K+ 9,

Options, Accessories and, B-3

P

STOP /L. LIMIT Key, H-8,
TARE / TARE WT. Key, H-5,
ZERQ / TARGET Key, H+7,
Remote RE-ZERQ Switch, M2
RE-ZEROQ, overview D-7,
key, B+7
Remote Switch, M-2
RS-232C SER!AL INTERFACE & CURRENT
LOOP, OP-03, Section K, see "OP-03'

S

Key, B+5

Setting Up Your FR Balance, A-3

Simple Weighing, D+2

Software Parameters, see 'C-Parameters’
Specifications, B2

Standby and Operating Modes, B-4:

T

Parameters, see ‘C-Parameters’
POWER SUPPLY NOTES, A-2
PERCENTAGE MODE, Section F
Percentage Mode 'Pct’ F+2

Percentage Errors, F+3

Percentage Notes, -3
key, B*5

Remote Switch, M«2
Printer AD-18117(A), B-3

R

(OaRelk key, Be5

Tare, Using RE-ZERO key D-4,
NET and GROSS notes D-7,
TARE, overview D+7
Using Remote Keyboard D-4,

Target Weight, J-2

Time Display, B+4

Trouble?, M2

U

Underhook Weighing, D+9
Unpacking & Setting-Up Your FR, A-2

Vi

Remote Keyboard, AD-1652 Wireless, Sec. H,

CAL / MULTI Key, H-6,

Changing Code Number, H-14

ENTER Key, H-8,

Entering Values with FUNC. Keys, H-3

“Error 37, H-3,

FUNC. Key, H-8,

1 Key « C-Parameter Setting Mode,
H-9,

2 Key « Selecting Weighing Units,
H-10,

3 Key » Set Code String, H-10,

4 Key » Set the Date, He11,

[FURCTe 5 Key » Time, H+12,

6 Key - Software Parameter List,
H-12,

Intro, H-2,

Keyboard Operation, H+4,

MODE / UNIT WT. Key, H4, .

NET\GROSS / CODE NO. Key, H-7,

PRINT / INTVL. Key, H5,

PRINT /INTVL. Key, He5,

SAMPLE / 100% WT. Key, H-4,

START/H.LIMIT Key, H8,

Vibratory Spoon AD-1651, B-3
Connector Hook-up, J-4
Notes. on Feeding Accuracy, J+2
Section J,
Setting Target Weight, J-3
Target Weight, J+2
To START/STOP Spoon Feeding, J-4

W

WEIGHING UNITS, SELECTING, B-8
Weighing Units, tuming OFF/ON, B8
and Their Conversions, B+9
Weighing Errors, D2,
into a Container, D-4,
out of a Container, D+5,
out , goal in Container, D5,
Deviational (ideal) Weighing, D-6,
Underhook Weighing, D-9
WELCOME!, B«2

Wireless Remote Keyboard, AD-1652, Section

H, see 'Remote Keyboard'

4

ZEROQing, D8
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MEMORANDA
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We hope that you have found this Instruction Manual useful and
informative. If you have any suggestions for product improvement,
found an error in this manual, or if you would like more information
concerning this product, please don't hesitate to contact your nearest

A&D office, or:
A&D Company, Limited
Daihatsu-Nissay lkebukuro Bldg. 5F,3-23-14 Higashi-lkebukure, Toshima-ku,
Tokyo 170 Japan

TEL: (03) 53916123 FAX: {03)5391-6129 Telex: 02422816AANDDJ
A&D Englnearing, INC.
1555 McCandless Drive / Milpitas, CA 95035 U.S.A.
TEL: (408) 263-5333 FAX: (408) 263-0119
A&D Instruments GmbH
Lyonar StraBe 36, D-6000 Frankfurt/Main 71, F.R. Germany
TEL: (069) 666-7006 FAX: (069) 666-6831
A&D Mercury PTY.LTD.
32 Dew Street, Thebarton, South Australia 5031 Australia
TEL: (08) 352-3033 FAX: (08).352-7409
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