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1. INTRODUCTION

This manual describes how the GX/GF series options, OP-04 and OP-06 work, and how to get the
most out of it in terms of performance.

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

1-1 Description of the Options

The description of the options is as follows:

* OP-04: Comparator output with a buzzer / RS-232C / Current loop output
* OP-06: Analog output / Current loop output

Functions and panel view

Function Panel view
RS-232C | Currentloop output | Comparator output | Analog output
Standard
= RS-232C
O - - -
OP-04
= Comparator output
+ RS-232C @ O O -
*» Current loop output
OP-08
* Analog output
* Current loop output - Q - O o e
Toom
|

O:Available, -:Not available

Note 1 OP-04 and OP-06 can not be used at the same time. The current loop interface is of
the passive type, and an external power supply that provides 20 mA, is required. The

external power supply is not necessary when connecting an AD-8121 with this current
loop interface,

Note2 OP-04 or OP-06 must be installed at the factory before shipment. Installation by a user
is not available.

‘B Comparator output

Contact outputs: The comparison results between the weighing data and upper/lower limit values,
using [HI|, IOK], and

Whether or not to sound a buzzer, depending on the results, can be selected.
E Analog output

Two modes are available: To convert the specified weight value digits to voltage, and to convert
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the value, in the range from zero to the weighing capacity, to voltage.
Output voltage range selection: Using the slide switch located on the option panel, the output
voltage range can be switched between 0-1 V and 0.2-1V. The default setting at shipment is 0-1V.
RS-232C
The RS-232C interface is used to communicate with a printer or a personal computer. Using the
RS-232C interface, the following operations are available through a command from the computer:
Outputs the weighing data. Enters balance settings.
Controls the balance. Retrieves the balance settings.
Current loop

Current loop is a data output interface, mainly used as a printer interface.
GLP output

GLP-compliant data output ié available for RS-232C and current loop. Refer to the balance
instruction manual for details about GLP output.

1-2 Accessories

* OP-04: DIN connector (plug) 1 pc

* OP-06: DIN connector {plug) 1pc

Each option is provided with the following accessories.

[nstruction manual (this document) 1 copy

Screwdriver ~ 1pc

Instruction manual (this document) 1 copy



2. FUNCTION TABLE

The function table reads or rewrites the parameters that are stored in the balance. When the OP-04
or OP-06 is used, set the function table to specify the balance performance. These parameters stored,
even if the AC adapter is removed, are maintained in non-volatile memory.

2-1 Structure and Sequence of the Function Table

The function table menu consists of two layers. The first layer is the “Class” and the second layer is

the “ltem”. Each item stores a parameter.

Example

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

{ Start, From weighing mode

Press and hold (Jim:_;
| BASFac |
g
s several
Class ;. times
\d ouk [ —
\
‘ k]
{ 5 |F
1]
/",‘_."‘i
(&

|End, To weighing mode

Note

A.f—g'\z
£ panr. /
— Item
SPet ‘ "Data memory"
T press Parameter
Jﬁ&’“ everal times "Stores weighing
i n
i Press twice | data
! o At f,:;'_“‘x i \'r }
cdfeR D GEs dAeR B
rd Lk p— H !
Item Parameter
n H n
[/ﬁrai ]'-:’reS.s Every 1 minute
(s, five times |
o ) \ﬁ, '}G,l-‘l.‘:i‘\ ° A\ )
nk P C it 4
’/(3—-"11_
Item f\‘pﬂ_/m*
"Interval time"
Ead

The balance may not function properly, depending on the settings and the operating
environment. Be sure to set parameters correctly.

2-2 Display and Keys

Display/Key Description

]

The symbol “O” indicates that the parameter displayed is in effect.

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

Changes the parameter,

When a class is displayed, moves to an item in the class.
When an item is displayed, stores the new parameter and displays the next class.

{ 0T Y

hREZERD
e

§ PRINT /

weighing mode.

When an item is displayed, cancels the new parameter and displays the next class.
When a class is displayed, exits the function table mode and returns to the




2-3 Details of the Function Table

Class ltem Faram- Description
Lond ] ]| Can be changed by
it | response adjustment,
Condition L | With "Hat d I" sets the
c (1| averaging time.
St-b 0 & flflhe lstaltailizat_it%nﬁi]ndéqat?r
o . lluminates with the displa
Stabillty band width |a f fluctuation within the ra%gg.
+ With "Hald ", sets the
. c - stabilization range.
Hol d "0 Holds the display when
HolIf-:l function L: stable in anin?a] ¥node. With
7 I "Hotd 1"[ANIMALHurns on.
EASFne Erc 1.0 Keeps zero display by
Envionment | 2510 fracking LRV tracking zeto drit.
° ) | n N
Displa SPd h Period to refresh the
Play Display refresh rate ! display
~ |Pnt - q Decimal point format
" | Decimal point ' :
 |P-gn L Tums on the weighing
femlav (YN | [T s mode display when AC
- .| Auto dlsplay-QN : ! adapter is connected.
| PoFF v g Turns off the display after
Auto display-OFF - | 10 minutes of inactivity.
rg. w7 (ZJapa:gty indicator.
itv indi ' : ero: U%
Capacity mdmator_ f Maximum capacity: /00%
Ct Add See the balance instruction manual, |CONfirMSs and sets the time
L u )
élock (Oniy for the GX series)| "9-9 Clock and Calendar Function"  |and dete.The time and date

are added to output data.

= {1 |No comparison
(e ; |Comparison, excluding "near zero"
reor Comparator mode when stable value or overloaded |
L nc 2 |Gomparison, including "near zero"
Comparator when stable value or overloaded
3 Continuous comparison,
excluding "near zero”
y {Continuous comparison,
including "near zerg"
P i .0 Digital input, upperflower limits |'P H,, P {5 can be
1. [Weighing input, upper/lower limits |selected.
tnput method 2 |Digital input, reference value |[P ~EF, LF [ AL can be
3 Weighing inpuf, reference vaiue [selected.

) bEB. 0 _|OFF Select whether or not to
Displayed || [0 huzzer. - “TTTON sound the buzzer for LO.
onlywhen Npep (" g [OFF Select whether or not to
OP-04 is OK buzzer IToN sound the buzzer for OK.
installed. bEF™. ~+ "I | OFF Select whether or not to

Hl buzzer [ |ON sound the buzzer for HI.

[P H,y :

Upper kmit See "3 COMPARATOR OUTPUT"  |Displayed when £P in

[P ta of this manual. orfPin |is selected.
Lower limit

P -EF .

Reference value See "3 COMPARATOR OUTPUT" |Displayed when (P in ¢
rP Lak of this manual. orlF.n 3is selected.
Tolerance

= Factory setting  Note: "Digit" is a unit of minimum weighing value.
Available functions depend on the balance model.
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Param-

—

Class Item atar Description
» ] [{Keymode Accepts the[PRINT]key only
when the display is stable.
daut Prt Auto print mode A Outputs data when the
Daia output Data output mode { (Reference = zero) display ts stable and
conditions of AP-P AP-p
Auto print mode B and the reference value are
Z  |(Reference = last stable value) |met.
Stream mode / With dAER §, outputs data
3 |Interval memory mode continuously; with dAER 2,

uses interval memory.

ARP-P = 7 IPlusonly Displayed value>Reference
Auto print polarity ! [Minus only Displayed value<Reference
2 |Both Regardless of displayed value|
AP-h =[] 10 digits Diffetence between
Auto print difference ! 100 digits reference value and
2 1000 digits displayed value
dAtA = ] !Notused
Data memory || Stores unit mass in counting mode | Related items: Prk, int,
Z | Stores weighing data d-ng, 5-td nfa
3 Stores cafibration data{GX series only)
ink LT Every measurement
Interval time ! Every 2 seconds _
Z |Every 5 seconds Interval time in the interval
4 |Every 10 seconds memory mode
4 | Every 30 seconds (with Prt 3, dRER 2)
5 Every 1 minute :
E Every 2 minutes
] Every 5 minutes
B [Every 10 minutes
d-no = [_|Nooutput See the balance inslruction
Data number output ! QCutput manual, "11 DATA MEMORY".
5-bd "0 |No outout e or da s sclen o he
Time/Date output ! | Time only weighing data.
, For details, refer to the balance
(Only for the GX series)|.....5......|.Date only instruction manual, *9-9 Clock
3 Time and date and Calendar Function”,
£-.d = 1 |Nooutput Selects whether or not the
ID number output ! Quiput ID number is output.
PUSE * [ |Nopause Selects the data output
Data output pause ! Pause (1.6 seconds) interval.
AE-F = 7 | Notused Selects whether or not auto
Auto feed ! Used feed is performed.
inFa = 0_.[No output Fot how 0 5ot T a0 et
GLP output ! AD-8121 format be added, refer to the balance
instruction manual, "9-8 Clock
2 | General data format and Calendar Function".
Rr-d " 0. Notused Adjusts zero automatically
Zero after autput | |Used after data is output.
= Factory setting
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Class ltem Param- Description
H 600 bps
5.F bPS i 11200 bps
Serial interface | Bayd rate . g 2400 bps
3 {4800bps
q 19600 bps
bEP- 1= 0 |7 bits, even
Data bit, parity bit I |7 bits, odd
c 8 hits, none |
[rLF =0 |CcrRLF 'CR: ASCII code ODh
Terminator I |cR LF; ASCIi code DAh
LYPE 1= 0 | A&D standard format
Data format I \pPformat = - - :See the balance
¢ | KF format e _jinstruction manual, "9-6
3 .| MT format . Description of ltem "Data
I NUformat o Format™.
- 3| GSV format ,
E-UP O | No fimit ' :Selects the wait time to
.| Timeout = { |1second. : -receive a command.
Erld " |=0 | Nooutput -
AK, Error code M oupat . ' AK ASCIl code 06h
] B - . 3] | .
[ts : O . Notused - - Controls CTS and RTS.
CTS, RTS control ! | Used
d5 Fnc  ildn * ] | Water temperature ‘Available only when density
Density function Liquid density input i Liquid density ‘mode is ;electeq. See the
balance instruction manual,
"14. DENSITY
MEASUREMENT",
ALk _ - iAvailable only when
Programmable-unit (Multi-unit) Sets an arbitrary coefficient. | programmable-unit mode
. is selected.
Lim ok
Unit i See the balance instruction manual "4. WEIGHING UNITS"
{5 in _ See the balance instruction manual, |Displayed only when the
Internal mass value correction 7. CALIBRATION" internal mass value
{Only for the GX serigs) ) ) correction switch is set o /.
“Aouk (A J | 2-digit output
Analog output | Analog output mode i .| 3-digit output Displayed only when
- | = . Net full scale output the OP-06 is connected.
. | 3 |Gross full scale output _
5Et e s ] First digit ‘
- ; | | Second digit ,
| Output digit selegthn - E” Trird diait g],s%ag%% only Wh:gted
s 3 Fourth digit @ OP-06 is conn .
4 Fifth digit
_ § | Sixth digit
id i See the balance instruction manual, "10. 1D NUMBER AND GLP
ID number setting REPORT".

) » Factory setting
Caution

The balance may not transmit the data completely at the\§pecified refresh rate, depending on
the baud rate or data added to the weighing data such as time, date and ID number.
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3. COMPARATOR OUTPUT

Comparator output, is the function to output the comparison resulis between the weighing data and

upper/lower limit values. Whether or not to sound the buzzer when the contact is shorted can be set.

3-1 Specifications

The specifications of the comparator output are as follows:
Maximum contact voltage: 100 VDC
Maximum contact current: 100 mADC

Maximum contact resistance: 20 Q

Comparator output judgement conditions {when upper limit value=lower limit value):
Weighing data>upper limit value: Shorts HI comparator output,
Upper limit value=weighing datazlower limit value: Shorts OK comparator output.
Weighing data<lower limit value: Shorts O comparator output.
Reference value setting: Input the upper and lower limit values digitally, using a sample or
using commands.

Contact output: Select whether or not to compare in the function in £, comparator
mode of the halance function table,

Buzzer: Select whether or not to sound the buzzer in bEP, buzzer mode of
the balance function table.

Panel view Circuit
) OP-D4
COMP.OUT/C.L.
S5 = OK:
& o @
Soi

Ez 1
© ©) Hj —
[RE-Z32C TEXTSW], .
<,

\ L @] [ ’
LO COM

Pin assignments

Pin No. Description

HI (Comparator)

COM (Comparator)
Sending loop (Current loop)
LO (Comparator)

Sending loop (Current loop)

OK (Comparator) For details on current loop, pins 3 and 5, see

7 No connection “4-2 Current Loop Qutput Specifications” on
Housing | Shield page 15.

D | BN [=—=




3-2 Using the Comparator Qutput

To use the comparator output, perform the following four steps.
1. Connect the peripheral to the option’s 7-pin DIN connector.

2. Setthe “Comparator ((P Fnc)” of the balance function table. For details, see “2. FUNCTION TABLE",

3. Setthe upper and lower limit values. For details, see “3-3 Setting the Upper and Lower Limit
values”,

4. Perform a weighing. The comparison results will be output. _
When the weighing data is equal to or less than the upper limit value, and equal to or greater
than the lower limit value, the OK comparator output will be shorted.

. - Weighing data
. | Comparatoroutput .~ LO OK HI 7 4
Weighing data>upper limit | Open |- Open- | Shot- ‘Upper limit]
| Upper limit =weighing data=lower limit | Open | Short Open
| Weighing data<lower limit Shot | Open | Open |Lower limit
' Whether or not to sound the buzzer when the contact output is shorted

can be setin the “Buzzer mode (hEF) of the “Comparator (CP Fnc)”, L6 oK  H

Note _
When setting the upper and lower limit values, make sure that the upper limit value is greater

than the lower limit value.

Class ltem Parameter Description
N No comparison '
[k ! Comparison, excluding "near zero"
[P Fne Comprator mode when st.able \'ralue (.)I‘ overloaded
C ot , : 2 Comparison, including "near zerp"
omparalor when stable value or overloaded
3 Continuous comparison,
excluding "near zero"
Y Continuous comparison,
. , including "near zero"
[Pin s [ Digital input, upperfiower limits i {2 4 , (P Lo canbe
Input method ! Weighing input, upperflower limits | Selected.
Z Digital input, reference value  {{P ~£F [PaF can be
3 Weighing input, reference value | Selected. _
a OFF Select whether or not to
Displayed { ON sound the buzzer for LO.
00’:;{’ vahi:n < a OFF Select whether or not o
installed. ! ON sound the buzzer for OK.
0 OFF Select whether or not to
i ON sound the buzzer for HI.
(P H,
Upper limit See "3 COMPARATOR OUTPUT" Displayed when [P 1 [
(P Lo of this manual. orfPin |is selected.
Lower fimit
EP rEF " ] H I'P E
Reference value . See "3 COMPARATOR OUTPUT Displayed \.Nhen LPin
TP LAt of this manual. or{FPn 3is selected.
L Ln
Tolerance
= Factory setting
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3-3 Setting the Upper and Lower Limit Values

The resuilts of the comparison are indicated by [H] [OK] [LO] on the display.
Operating conditions; ® No comparison

® Comparison when the weighing data is stable or overloaded, excluding
“near zero”

® Comparison when the weighing data is stable or overloaded, including
“near zero" '

® Continuous comparison, excluding "near zero”
® Continuous comparison, including “near zero”
To compare, use: @ Upper limit value and lower limit value
@ Reference value and tolerance value
Input method: @ Digital input
® Weighing input

Setting example 1

{Continuous comparison, excluding “near zero”, reference value and tolerance value, digital input)
Selecting a comparator mode

1 Press and hold the key until of the function table is displayed.
2 Press the key several times to display [ [P Fnc .

3 Press the key.

4 Press the key several times to display [ [P 3]

5 Pressthe key several times to display [ [P _n].

6 Press the key several times to display [ [P 2.

7 Pressthe key to store the selected mode.

Entering the reference and tolerance values

8 With displayed, press the key. The current setting is displayed with all the

digits blinking.
® When the current setting is not to be changed, press the or key to proceed to
step 9.

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

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

PRINT| key To store the new setting and go to step 9.
key To cancel the new setting and go to step 9.
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9 With displayed, press the [PRINT] key. The current setting is displayed. When the

10

current sefting is to be changed, change the setting using the following keys. Enter the
tolerance value in percentage to the reference value as 100%.

SAMPLE] key To select the digit to change the value.
RE-ZERO; key To change the value of the digit selected.

PRINT] key To store the new setting and go to step 10.
key To cancel the new setting and go to step 10.

Press the key to exit the comparator function and return to the weighing mode.

Setting_ example 2

(Cdmpariéon when the Wéighihg data is stable or overloaded, including “near zero”, upper limit and
lower limit, weighing input)
Selecting a comparator mode

-_—

~N o U N W N

. Pr_eéé’ and hold the key until of the function table is displayed. -
Press the [SAMPLE] key several times to display [ [F Fnc

Press the key. |

'P'res's-thel key several times to display [ [P 2]

Press the [BAMPLE key several times to display [ £F 0],

Press the key several times to display [ LP_n_J].

Press the key to store the selected mode.

Entering the upper and lower limit values

8

10

IR

12

With displayed, press the key. The current setting is displayed with all of the
digits blinking. Press the RE-ZERQ] key to enter the weighing input mode.

Press the RE-ZERO| key. The balance displays [ J00g. Place a sample whose mass
corresponds to the upper limit value on the pan. Press the [PRIN key to store the upper limit
value. Remove the sample. The balance displays [ LF La].

With displayed, press the key. The current setting is displayed with all of the
digits blinking. Press the [RE-ZEROQ| key to enter the weighing input mode.

Press the |RE-ZERQ| key. The balance displays [ 000gl Place a sample whose mass

corresponds to the lower limit value on the pan. Press the key to store the lower limit
value. Remove the sample.

Press the key to exit the comparator function and return to the weighing mode.

Notes

When Pound/Ounce is selected as a weighing unit, enter the values in ounces for comparison.

in the density mode, comparison is performed to the density obtained.
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3-4 Example of Use

The following example uses the AD-8951 comparator light, which is sold separately, to display the
comparison result in red, green, or orange.

1 Using the AX-KO507-W200 cable sold separately, connect the comparator light to the balance
as shown below.

AX-KO507-W200

Balance (Rear side) AD-8951

2. Setthe "Comparator {{7 Fnc)” of the balance function table as foliows:
{P3 Compares the result excluding the data near zere continuously.

{Fn 0 Inputs the upper or lower limit values digitally.
bEL | Sounds the buzzer for LO,

BEP- 0 Does not sound the buzzer for OK.

bEF™ | Sounds the buzzer for HI.

3. Set the upper and lower limit values as follows:
P Hy 101.000 g (Upper limit)

(P la  99.000 g (Lower limit)

4. The comparator and buzzer functions as follows, depending on the comparison result.

Weighing data | Comparator light Buzzer
90.000 g Orange Sounds
100.00 g Green Does not sound
110.000 g Red Sounds
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4-1 RS-232C (OP-04) Specifications

The specifications of the RS-232C are as follows:
Transmission system ElA RS-232C

Transmission Asynchronous, bi-directional, half-duplex
Data format Baud rate: 600, 1200, 2400, 4800, 9600 bps
Data: 7 or 8 hits :
Parity: Even, Odd (Data 7 bits)
None {Data 8 bits)
Stop bit: 1 bit
Code: ASCIl
Bit format 1 RSS\-/?t32<135V
RN PYYPUED: 0 ) B
I Data bits Stop bit
Start bit Parity bit
Pin assignments Pin No. Signal Direction Description
1 FG - Frame ground
2 RXD Input Receive data
3 TXD Output | Transmit data
4 RTS Input Request to send
5 CcTs Output | Clear to send
6 DSR Output | Data set ready
7 SG - Signal ground
8-17 - - No connection
18 PRINT Input | Same as the key
19 | RE-ZERO | Input | Same as the key
20-25 - - No connection

13




Circuit

7J7_ FG
]
<ID RX
> TXD
+5 RTS
ﬁr § CTS
SG
~ PRINT
RE-ZERQ Balance
s+ N.C.B-17,20-25 7 6 5 4 3 2 | interior
Z-Bmm_. %ooooo OO00g
(ISO metric screw thread) @ 000000 191580 coc @
RS-232C
D-Sub 25-pin female connector
External input sSG
Pin 18 and pin 19 perform the %7
same function as pressing the ]:I:IEERO
[PRINT and RE-ZERQ| keys *B?[a_nce
interior
respectively by connecting ? 0800 QTO 5500 (? --------------- erior.
each pin to pin 7 for at least @ 00000019 ¢1§OOO @
100 m seconds. J}J (L
7
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4-2 Current Loop Output (OP-04/OP-06) Specifications

The specifications of the current loop interface are as foliows:

Transmission system

20 mA current loop (Passive)

Transmission Asynchronous, uni-directional (Only from the bhalance)
Data format Baud rate: 600, 1200, 2400, 4800, 9600 bps
Data: 7 or 8 bits
Parity: Even, Odd (Data 7 bits)
None (Data 8 bits)
Stop bit: * 1 bit
Code: ASCI
Data Current foop (20 mA)
1 20 mA
2 - 0mA
Notes
- To use current loop, an external power supply that provides
- 20 mA, is required.
The maximum rated voitage of the current loop is 25 V.
Circuit

Current loop output

Pin assignments

OP-04 OP-06

Pin No. Description Pin No. Description
1 HI 1 No connection
2 CoM 2 Analog GND
3 Sending loop (Current loop) 3 Sending loop (Current loop)
4 LO 4 No connection
5 Sending loop (Current loop) 5 Sending loop {Current loop)
6 OK 6 No connection
7 No connection 7 Analog output

Housing | Shield Housing | Shield
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4-3 Connection to the AD-8121 Printer

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

Function setting Description

dout Pk -3 Selects a print mode.

dout AP-P -2 Selects the polarity for the auto print mode.
dout AP-b0-2 Selects the auto print difference.

douk PUSE 0} Selects data output pause.

S BPE? Factory setting 2400 hps

SF bEPF O Factory setting 7 bits, Even parity check

S5 [tk [ Factory setting* | CR, LF

8 LES 8 Factory setting CTS and RTS control, not used

When "MODE 1" or “"MODE 2" of the AD-8121 printer is used

dout 5-Ed O Factory setting Does not output time and date. (Only for the GX
series)

dout 5-.d O Factory setting | Does not output ID number.

dout RE-F U Factory setting Does not perform auto feed.

5.F EYPE [ Factory setting | A&D standard format

When "MODE 3" of the AD-8121 printer is used.

dout 5-td 0-3 Factory setting Outputs time and date as necessary. (Only for
the GX series)

dout 5-.d [} Factory setting Outputs ID number as necessary.

dout AE-F [} Factory setting Performs auto feed as necessary.

& EYPE | DP format

When data is transmitted continuously.

When all memory data is transmitted at one time.

When ID number, time and date are added to the weighing data or auto feed is performed.
doukt PUGE | | Uses pause.

AD-8121 Printer

® Compact dot-matrix printer

® Statistical function, clock and calendar function, interval
print function, graphic print function, terminal mode

® 5 x 7 dots, 16 characters per line

® AC adapter or alkaline battery.

4-4 Description of the ltem “Data output mode”

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

Key mode

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

Required setting douk Prt O Key mode
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Auto print modes Aand B
When the displayed value is stable and the conditions of “Auto print polarity”, “Auto print difference”
and reference value are met, the balance outputs or stores the weighing data.

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

Mode A: Required setting douk Prt | Auto print mode A (reference = zero)
dout AP-P Auto print polarity
dout AP-4 Auto print difference

" Example “For weighing each time a sample is placéd and removed.”
Mode B:Required setting. dout Pre 2 Auto print mode B (reference =
' o - : last stable vaiue)
dauk RP-F Auto print polarity
douk RP-b Auto print difference
o fEXampIe , “For weighing while a sample is added.”

Stream mode .
The balance outputs the welghmg data continuously regardless of the display condition. The display

does not blink in this mode. This mode is not available and the interval memory mode i |s used when
the "Datarmemor_y (JAEA )" parameter is set to “c” (to store the weighing data). '

Required setting douk Prt 3 Stream mode
dout dAtf O Data memory function is not used.
bASFnc SPd Display refresh rate
SF &PS Baud rate
Example ) “For monitoring data on a computer”
Caution

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

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

Required setting dout Prt 3 Interval memory mode
dout dAitR ¢ Data memory function is used.
Stores weighing data.
dout ink Interval time
Optional setting douk S-td i 2, or 3 Adds the time and date.
(Only for the GX series)
Example “For periodical weighing without a computer command and to output

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

17



4-5 Description of the item “Data format”

A&D standard format 8.F ESPE O
This format is used when the peripheral equipment can receive the A&D format. If an AD-8121 is
used, set the printer to MODE 1 or 2.

® This format consists of fifteen characters excluding the terminator.

® A header of two characters indicates the balance condition.

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

@ The unit, consisting of three characters, followé the data.
is7]. [+JoJolo[1]2[.[7]8 [ [ ]g [CR[F]
Header Data | Unit  Terminator

S [ T |Stable header Stable header (Counting mode)
U | 8 |Unstable header
0

L [Overload header

DP (Dump print) format S5 EYPE

This format is used when the peripheral equipment can not receive the A&D format. If an AD-8121 is
used, set the printer to MODE 3.

® This format consists of sixteen characters excluding the terminator.
@ Aheader of two characters indicates the balance condition. No overload header is used.

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

® The unit, consisting of three characters, follows the data.
N 8 3 0 P P 3
Header Data Unit  Terminator

w | T| Stable header Stable header (Counting mode)
U | §| Unstable header

KF format S.F ESPE 2
This is the Karl-Fischer moisture meter format and is used when the peripheral equipment can only
communicate using this format.

® This format consists of fourteen characters excluding the terminator.

® This format has no header characters.

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

® This format outputs the unit only for a stable value.
ofololo T 2 T 7] 8] [l [ [CRIE]
Data Unit lerminator

— 1

[

Stable value
Unstiable value

L
[ |«
[

L
[
£
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MT format S5F EYPE 3
@ Aheader of two characters indicates the balance condition.
® The polarity sign is used only for negative data. _
® The weighing data uses spaces in place of the leading zeros.
® The character length of this format changes dependent upon the unit

8ol oo T2 7 8 ] g [CRIL]

Header Unit Terminator
Stable header {When data is output using the PRINT key or external print input.)

—| Stable header (When data is output using methods ofher than the above.)
D | Unstable header
I

Qverload header

RIZICIN

NU (numerical) format 5.F LYPE 4
This format outputs only numerical data.

® This forrhat consists of nine characters excluding the terminator,
® The- polarity sign is placed before the data with the leading zeros. If the data is zero, the plus

sign is used.,
[+ [oToTolaT2[ . [7]8]cHF]
, Data Terminator
CSVformat 5.F LYPE §

® Separates the data of A&D standard format and the unit by a comma ().
® OQutputs the unit even when the data is overloaded.

® When ID number, data number, time and date are added, outputs ID number, data number,

date, time and weighing data in this order and separates each item by a comma and treats all
‘the items as one group of data.

LAB-123, No,012, 1999/12/31, 12:34:56, ST,+00012.78, ., _g<CR><LF>
ID number Data number Date Time Weighing data

ST [+ JoToJoT1 2T T7 8], [ o[CRF]

(O], [+JoToTol o[ o[ o o o & +[1]0], [_[=] g]His]

4~-6 Description of the Data Format Added to the Weighing Data

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

® This format consists of seven characters exciuding the terminator,

L JA[B[-T1[2]3[cHlLF]

Data humber douk d-no |

This format outputs the data number just before the data is transmitted using the RS-232C interface.
® This format consists of six characters excluding the terminator.
© When CSV format (5if type 5) is selected, the period (. ) is replaced with a comma (, ).
INo]. ToJo |1I|CRILF1
Data number Terminator
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Date dout 5-td 2 or 3 (Only for the GX series)
® The date output order can be changed in “Clock (CL Adu). Outputs the year in four-digit format.
[(2[o]of o 7T0]7[/]0T1]CRILe]

Time dout 5-td | or3 (Only for the GX series)
.@ Outputs time in 24-hour format,

L112]:[8]a]: [5]6 [CAL]

Note

When the data described above is added to the weighing data, the output is in the following
order: ID number, Data number, Date, Time and Weighing data.

4-7 Data Format Examples

| A&D [S]T[, [*[0]0]ol o[ ] . (217 1=l e
Stable DR (WlT| || oo+ 27 ] 9 {CRILF]
o '|E'= g KF +|_n|_|L_||_rl—l1.271_|gt__1r_|CRLF ‘
NU [+|0|0|0|0f1 2| 7|CRILr

Note .
Two formats are available for MT. *1 is the output format when
the PRINT key or external print input is used. *2 is the output
format for others.
Unstable A&DiUls]|, |- |ojoj1]8|3].|6]|9] ] fg[CRLF
_ DP |UiSiu|o|ola)-[1]8]3]) . [6]e] | |9 |CRLF]
-18369 91 KE [- 112118 69l o[ ol ICRLE
MT [SiDjo]| ] -11]8[3].]60l_ Crlly
NU [-|ojol1[8l3].]|6]|2|CRLF
Overload A&DIO|L|, [+]9lalo9Tol9elaEl+]1]9ICHLF
Positive error DP | ||| balofu]|a |_IL._P|_II_ll_._ll_.JL._JCRLF—|
MT [S|I|+|CRLF
NU [+]9]9]9[9l9]9]9[a[CRF]
" Overload A&DiojLl [-]9[o]9]9[9]9]o]E[+]1]9]CHLF
Negati\leerror DP (] ] JENC) SUN) PR T P E || L__ll_lt_jt_ll_tCRLF|
) MT |s[i]-[cHr
NU {-[9[9][9]9]9]9]alg]CHLF]

s Space, ASCIl 20h
Ck - Carriage Return, ASCII 0ODh
'r  Line Feed, ASCIl 0Ah
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Units

g
Counting mode
Precent mode
Ounce (Avoir)
Pound
Pound Ounce
Troy Qunce

- Metric Carat
Momr'rjg |
Pehnﬁéight'
Grair’n'-'.'-’". o ._
Tael (gl iléggaepnoigeil’
Tael (HK, jewelry)
Tael (Teiwan)
Tael (China)
Tola (India)
Messghal
Density
Mulii

—  Space, ASCIl 20h

Note

When “Pound Ounce” is selected, the data is output with the unit of ounce (0z).
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A&D. D.P KF MT
llofe]  Llofe]  [Elelold] [2lg]
l=[PIc]  [=IPIC]  [SlpleTs]
O 7 1 7 B O 74 o
[Llolz] [Cle]z]  [C[olz]d] lofz]
S R 1 I Y S O I Y A R AT Y
Clelz]  CIelz] Bzl Doz
lolz[t] [ofz[t] [Slelzlt] [S[olz]t
l=felt] [oleft] [Cleltl]  [Lelf]
mlofm]  [m[o[m] [Clmolm [S[mlo]
diw[t] [diw[t] [S[dIw[t] [Z[d[w]t
l=IGIN]  [ofe[N] © [Clelrl]  [Z]GIN]
(B S A Y T ™ I T Y e R
|t | t]1] | t[1]h] ] t]1]
S I e 3 T S A T A
] B bt [._Jt|I]c wl B
Y Y O e Y 3 Y T R W Y
Imiels] [mle[s] [CIM[S[D] [Slm]
[D[s] [o[D[s] [CIB[sl.] [.[Dls]
S Y M) O O P



4-8 Using Windows Communication Tools (WinCT)

When Windows 95 or 98 is used as an operating system in a personal computer, the prowded WinCT
software can be used to transmit the weighing data to the personal computer.

The WinCT has two communication methods: "RsCom” and “RsKey". For details on WInCT, refer to
the WInCT instruction manual.

RsCom
® Can transmit commands to conirol the balance.

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

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

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

® Can share a personal computer with other application software.

® Can receive the balance GLP report.

RsKey

© Can transmit the weighing data output from the balance directly to other application software
such as Microsoft Excel.

® Can be used with most application software.

® Can receive the balance GLP report.

Note _ :
Windows and Excel are the registered trademarks of the Microsoft Corporation.

Using the WInCT software, the balance can do the following:
1 Analyzing the weighing data and the statistics with “RsKey”

The weighing data can be input directly into an Excel worksheet. Then, Excel can analyze the

data to obtain total, average, standard deviation, maximum and minimum value, and display
them in a graph.

2 Controlling the balance using commands from a personal computer

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

3 Printing the balance GLP report using your printer
The balance GLP report can be printed using a printer connected to the personal computer.

4 Receiving weighing data at a certain interval

The weighing data can be received at a certain interval and data characteristic with elapsed
time can be obtained.
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5 Using the balance memory function

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

6 Using a personal computer as an external indicator

With the “RsKey” test mode function, a personal computer can be used as an external weight
indicator for the balance. (To do this, set the balance data output mode to stream mode.)

4-9 Commands

Command list
Commands to query weighing data

Cc Cancels the S or SIR command.

Q 'Requests the weighing data immediately.

s | Requests the weighing data when stabilized.
St _ Requests the weighing data immediately.
SIR Requests the weighing data continuously.
EscP | Requests the weighing data when stabilized.

Commands to control the balance

CAL Same as the key.

OFF Turns the display off.

ON Turns the display on.

P - | Same as the key

PRT Same as the key

R Samé as the key

SMP Same as the key.

U | Same asthe key

T | Same as the Key

z . Same as the key

EseT Same as the key
Note -

Esc: 1Bh in ASCII code

Commands to query memory data

MCL Deletes all data in memory. .

MD:nnn Deletes weighing data with the data number nnn.

TMA Outputs all data in memory.

MQnnn Outputs weighing data with the data number nnn.

7MX Outputs the number of weighing data in memory.
Note

“nnn” indicates a three-digit numerical value.
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Commands to control the counting mode

UW: =2+ | Setthe unit €.g., "UW+0.1283 w.g” Be sure to sef the unit
mass Set the unit mass to 0.123 g. mass in grams.
When the "Data memory
(dRER )" parameter is set
to " 1", this command sets
the unit mass of the
current unit mass number
in memory.
UN:mm | Change the e.g., “UN:03" Available only when the
| unit mass Select the unit mass of the unit “Data memory ( dAER )"
number in mass number 03 stored in parameter is setto “ ",
memory memory. Be sure to use a two-digit
number 01 to 20 for the.
unit mass number.
2UW Output the e.g., "UW, +0.123000 = g" When the "Data memory
unit mass. Output the unit mass. (dRER )" parameter is set
to “ 1”, this command
outputs the unit mass of
the current unit mass
' number in memory
?UN Output the e.g., “UN, 03" Available only when the
unit mass Output the unit mass number “Data memory (dAER )"
number curretly selected. ' parameter is setio " ",
Notes ‘

“mm” indicates a two-digit numerical value.

“—” indicates a space.

Commands to control the comparator function

Be sure to select the
weighing unit or mode
before setting the upper
and lower limit values,
For the unit, use a three-
digit format, the same as
the A&D standard format.

HI: #xx Set the upper | e.g., “HI:+2.34wug”
limit value. Set the upper limit value to0 2.34 g.
LO: ==+ Setthelower |e.g., "LO:+1.23u0g”
' limit value. Set the lower limit value to 2.34 g.
?HI Output the e.g., “Hl, +00002.34—g"
upper limit '
value. '
?L0 .Output the e.g., ‘1O, +00001.23-w g"
fower limit
value.

The leading zeros
precede the upper or
lower [imit value with the
unit in a three-digit
format, the same as the
A&D standard format.
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- 4-10 Acknowledge Code and Error Codes

When the “Serial interface function (5 /F )" parameter is set to "Er{d ", the balance outpuis <AK>
code or an error code for each command as follows: '

<AK> (08h} Acknowledge in ASCIl code.

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

When the balance receives a command {o request data and can process it, the balance outputs the data.
® When the balance receives a command to conirol the balance and can not process i, thé
balance transmits an error code (EC, Exx).
When the balance receives a command to conirol the balance and can process it, the balance
transmits the acknowledge code. -

. Among:commands to control the balance, the following transmit the acknowledge code both
- when the balance receives the command and when the balance has accomplished the
command. If the command can not be processed properly, the balance transmits an error code

‘ :(EC.:Exx).' This error can be released using the CAL command.

CAL command (Calibration command) ON command (Display ON command)
15 Ebhﬁand (Display ON/OFF command) | R command (RE-ZERO command)

When a communication error has occurred due to external noise, or a parity error has occurred

due to transmission error, the balance transmits an error code. In this case, send the command
again.

4-11 Control Using CTS and RTS

Depending on the “C£5" parameter of “Serial interface (5 «f )7, the balance performs as foliows:

[E5 8

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

(es |
The CTS line is kept Hi normally. When the batance can not receive the next command (e.g. while the
balance is processing last command), the balance sets the CTS line to Lo. The balance confirms the

leve! of the RTS line before outputting a set of data. If the RTS level is Hi, the balance outputs data. If
the RTS level is Lo, data is not output (The data is canceled).

4-12 Settings Related to RS 232C

Concerning the RS-232C, the balance has two functions: “Data output ( dout )" and “Serial interface
(5 «F ). Set each function as necessary. '
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| 5. ANALOG OUTPUT (OP-06) |

5-1 Analog Output (OP-06) Specifications

The specifications of the analog output unit (OP-08) are as follows:

Gutput impedance 100 £ or fess
Linearity - ‘ =0.3% or less
Output connector - 7-pin DIN connector
Pin connections Output  Pin7
| - GND  Pin2
Output range 0 V-1V (With the slide switch set to “0V~)

0.2 V-1 V {(With the slide switch set to “0.2V~")
Input impedance of the device connected 10 kQ or greater

{ircuit

Current loop output specifications

The specifications of the current loop interface are as follows:

(For details, see “4-2 Current Loop QOutput Specifications” on page 15.)
Tranémission systern - - 20 mA current loop (Passive)

Transmission Asynchronous, uni-directional (Only from the balance)
Data format Baud rate: 600, 1200, 2400, 4800, 9600 bps
A Data: 7 Or 8 bits o
Parity: Even, Odd (Data 7 bits)
None (Data 8 bits)
Stop bit; 1 bit
Code: ASCI ,
Data Current loop (20 mA)
1 20 mA
2 0 mA
Note

To use current loop, an external power
supply that provides 20 mA is required.
The maximum rated voltage of the
currentloop is 25 V.
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Pin assignments

Pin No. Description Pin7 Shield = l

1 No connection ] &

2 Analog GND (0 V) Pin 3 Q < Emm’ o) ©

3 Sending ‘OQP ' Q \ OP.06 ANOUT(‘N)IC.L.

4 No connection Pin & Q= G SPAN ZERO OV/0.2~

5 Sending loop ﬁ O @ =O

6 No connection )

7 Analog output Pin2 . @ )
Housing | Shield

Panel view

5-2 Analog Output (Aout)

The‘_‘“Aha"lqg dutput (Rout)” of the function table can be selected when OP-06 is installed in the

balarice.

Analog output function table

ltem Parameter Description
An 2-digit output _
Analog output mode a Converts the consecutive 2 digits, with the digit selected in SEL
as the least, to voltage and outputs.
. 3-digit output
! Converts the consecutive 3 digits, with the digit selected in G£L
as the least, to voltage and outputs.
Net full scale output
. Outputs ?.008 \\5 wRen the net weight is 1gt—:ilro.
Outputs 1.000 V when the net weight is full scale. :
Qutputs 0.000 V when the display is set to zero using the|RE-ZERO|key.
Gross full scale output _
Outputs 0.000 V when the gross weight is zero, - _
3 Outputs 1.000 V when the_gross weight Is full scale.
Tare operation using the|RE-ZERO|key will not affect the output.
{Note: If the tare is extremely Tight, tare operation might change
the zero point, thus it will affect the output.)
CEL Select the least digit to be output in the mode selected in An.
. . Only available when [ or ! is selected as the output mode.
Output digit selection —
w {] Select the first digit as the least.
/ Select the second digit as the least.
c Select the third digit as the least.
3 Select the fourth digit as the least.
Y | Select the fifth digit as the least.
2 | Select the sixth digit as the least.
* Faclory setting
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Setting example

When An U is set;

° 244567 9

Analog output voltage:"0.1V~" 0-1 V
S5eL @ 0.67 V
SEL 0.56 V
SEL ¢ 0.45V
GEL 3 0.34 V
GEL 4 0.23V
SEL S 0.02 V
Notes

The invisible high-order digits are regarded as zero.
The invisible least digit is regarded as zero (when the minimum weighing value is turned off

using the key).

When An | is set;

O
cI4567 9
: i Analog output voltage: "0.1V~" 0-1 V

SEL O i 0.567 V
S5t 0.456 V
BEL ¢ 0.345 V.
SEL 3 0.234 Vv
SEL Y 0.023 Vv
SEL § 0.002V
When fin c orfin 3 is set: _

Model Full scale Model Full scale
GX-200 - 200g GF-200 200g
GX-400 ~ 400g GF-300 300 g
GX-600 600 g - GF-1200 1200 g
GX-2000 2000 g GF-2000 2000 g
GX-4000 4000 g GF-3000 3000 g
GX-6100 6000g | GF-6000 6000 g
GX-6000 6000 g :

GX-8000 8000 g

For example, when the GX-2000 displays 200 g, the output voltage of An 2 is 0.1 V (when the slide
switch is set to “OV~"). '

2009

1.000V X —20—00"g—

=0.100 V

Note

“Full scale” of the full scale output mode indicates the full scale values shown in the tables
above. The output volitage may exceed 1.000 V, depending on the weighing data.

For example, when the GX-2000 displays 2100 g, the output voltage is 1.05 V.
21009 4 o5y

1.000 vV X m
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5-3 Switching Output Voltage

The output voltage can be swiiched using the slide switch on the OP-06 panel, “0V~" has been set at
factory before shipment.

OV~"(0-1V):  Atzero 0.000V Atfullscale 1.000V
0.2~ (0.2-1V): Atzero 0.200V Atfullscale 1.000V

5-4 Output Voltage Fine Adjustment

The output voltage has been adjusted at the factory before ANALOG OUT

shipment. _
Using the ZERO and SPAN fine-adjustment knobs and a
voltmeter, output volitage can be fine adjusted.

Fine-adjustment procedure

1. Turn the display off. At this time, the output voltage Display for setting the output to 0 V (0.2 V)
will be at zero. Turn the ZERO knob so that the ' '
voltmeter indicates 0.000 V when the slide switch is

set to “0V~"; 0.200 V when the slide switch is set to -
0.2V ~",

2. While pressing and hOlding the [SAMPLE| and D|sp|ay for setting the outputto 1V

PRINT| keys, press the ON:OFF| key. The balance .

displays [ P5 ] At this time, a voltage of 1 V is
generated. Turn the SPAN knob so that the
voltmeter indicates 1.000 V.

3. Repeat steps 1 and 2 until the correct output voltage
is obtained.
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5-5 Fixed Output Voitage

The output voltage is fixed under the following conditions:

1. During operatibns other than weighing

(e.g., the dispiay-off state, calibration} -

2. During the zeroing operation, with An 3
During the zeroing operation, with in & fAn

f
h

0V {or0.2V)

The previous ouiput value is retained.

Fn &

3. When "-£” (Weighing pan error) is being displayed:

4. When “E” {Overload error) is being displayed:

0V {or 0.2 V when the slide switch
“setio "0.2V~1

0V (or 0.2 V when the slide switch
set fo “0.2V~"

Output voltage is as shown below.
{when the slide switch is set o "1V~
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Model Bn Q fn | | An € Bn 3 Model frn 0 Bn | 8a 2 An 3
GX-200 1.000V 1.050V GF-200 1.000V 1.050 V
GX-400 1.000V 1.025 V GF-300- 1.000V 1.033 V
GX-600 1000V 1.017V GF-1200 1.000V 1.008 V
GX-2000 1.000 V 1.050V GF-2000 1.000V 1.050V
GX-4000 1.000 V 1028V GF-3000 1.000V 1033V
GX-8100 1.000V 1.017V GF-6000 1.000V 1.017V
GX-6000 1.000V 1.017 V
GX-8000 . 1.000V 1.013V



