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OP-03

¥

vl Serial Interface (OP-03)

Option 03, is a serial interface that consists of two sections, a bi-directional EIA RS-232C

interface and a 20mA passive current loop.

¥| Installation

Turn off the balance and remove the AC adapter.

> Remove two screws securing the blank cover on
the rear of the balance.

o
e

Remove the cable connected to this panel and
connect it to the option card as shown.

=" Install the option using the screws removed in
step 1.
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OP-05

¥| Specifications B

EIA RS-232C, 20mA current loop (passive)
:  Asynchronous, bi-directional, half dupiex

Transmission system
Transmission form

Data format Baud rate : 600, 1200, 2400, 4800, 9600 bps
Data : 7 or8bits
Parity : Even, Odd (7 bit)
None (8 bit)
Stop bit 1 or 2 bits
Code : ASCIt
DATA RS-232C levels Current loop
1 -5Vito- 15V 20mA
0 +5Vto + 15V OmA
Pin connections
RS-232C
Pin No. | Signal name | Direction | Description
1 FG - Frame ground
2 RxD Input Receive data
3 TxD Output Transmit data
4 RTS Input Ready to send
5 CTS Output Clear to send
6 DSR QOutput Data set ready
7 GND - Signal ground
Current loop
Pin No. | Signal name
1 N.C.
2 N.C.
3 Loop
4 N.C 13121110 9 8 7 6 5 4 3 2 1
— 0000000000000 g
5 Loop @Qooooooooooo}
CASE | Frame GND 2524232221 20 19 18 17 16 15 14
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OP-03

Current loop
HAES

5

A 4

RS-232C

i O11FG

2 RXD

3 TXD

4 RTS

VAYA

5 CTS
6 DSR

0O 0 00 0 O

Connection to Other Equipment

7 SG

» The current loop is of the passive type. It requires an external source of 20mA DC.

+ The RS-232C is of the DCE type (Data Communications Equipment) and can use

standard DCE cables.

- When connecting to another piece of equipment, consult the manual for that equipment
for proper settings and connections.

Connection to an AD-8121

The following balance functions must be set to use the AD-8121 printer

"C" function

Settings

-4 AP-P
-4 AP-h
[-9 bPS
[-S bt-Pr O
[-S Lr-LF O
£-5 EYPE O
[-5 k-uP |
-5 k-{od O
[(-SCES O

- Prinkl L23

© Set the auto-print band

Select a print mode
Select the polarity for the auto-print mode

Select "2400bps"

Select "7 bits, Even parity check”
Select "CR, LF"

Select "A&D Standard" format

Set the receive timing to 1 second
Select "Error codes are not output”
Select "Not using CTS and RTS"

page 4 Instructions-HR-series-Options v.1.a



OP-03

Data Output |

There are four modes to control the transmission of the weighing data.
Key Mode

When you pressthe PRINT key, the balance transmits the weighing data when the display
is stable (the stability indicator is on). When the data is transmitted the display will blink
one time.

[ Prink 0 e, Print key mode
Auto-print Mode A

The balance transmits the weighing data when the display is stable (the stability indicator
is on), meets the conditions of "Auto-print polarity and "Auto-print band™. The reference
forthe auto-print band is the zero point. When the data is transmitted the display will blink

oné time. )

[-Y Prrnk | e . Auto-print mode A

[-4 AP-P X i, Auto-print polarity X={ { 2
[-4 RP-b X e, Auto-printband X=0 ! 2

Auto-print Mode B

The balance transmits the weighing data when the display is stable (the stability indicator
is on), meets the conditions of "Auto-print polarity and "Auto-print band”. The reference
for the auto-print band is the last weighing data printed. When the data is transmitted the
display will blink one time.

-4 Prink @ o, Auto-print mode B
[-4 AP-P X e, Auto-print polarity X=0 { 2
[-4 AP-b X e, Auto-printband X=0 { 2

Stream Mode

The balance transmits the weighing data continuously.

£-1 GEEd X i, Display update rate. X ={J { 2
[-5 bP5 X s Baudrate. X={] {2 3 Y
NOTE:

If the baud rate is set to 600 or 1200bps, The display will update at a rate that is faster
than the transmitted data.

-
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¥| Data Format Examples

In the following examples, a space is represented by a ".;" symbol

STABLE

A&D
D.P.
KF
Gen.

UN-STABLE

A&D
D.P.
KF
Gen.

OVERLOAD

A&D
D.P.
KF
Gen.

OVERLOAD

A&D
D.P.
KF
Gen.

o
HHHHHE
s|Tl, [+|ojolo]. [0{0]0][0 ]9[R]
WIT ||t | st 0. OOOOI_.Jl_.schLF
hiola|0]. [0[010]00.19(CRitr
S|_||_||._||......a|_||_|0 L1010 OOt_lglcRILFl
-Q832 10¢
uls|, [-lo]9]8]. i3[2]110]|l{9%ai*F
ulslololol=1ol8]. 13]2]1]0]. | .[9 %"
— | |918]. |3]2]1 OI_II.__I'I_ICRLF
s[ol_l_izl=[9]8]. [312]1]0l..[g [l
E Positive error
O[L], j+|9l9l9]|9]{9|9|9|E|+|1]9[Fr|'F
|_||._.1|._||_:t_::_1'1_.||._.|E|_||_||_||_:u|_|t_..JCHLF
|._||_l|_||_|H|_:|._.IL...||....||_|u|_:ucFILF
S|1[+[%'F
- E Negative error
O[L], |-i9[9]9]|9[9[9|8!E|+|1]9 Cr[F
I_ll_rl_ll_.ll_..ll_.ll._-l_El_ll_!l_ll_lL....ll_.J cRLFJ
|_||_|u|_|Lr_|u|_ll_lt_lL_Jl_||_|cRLF
St1{-{R|‘r

w  Space, ASCIl 20H
Cr  Carriage Return, ASCIl 0DH
L¢ Line Feed, ASCil DAH

Instructions-HR-series-Options v.1.a page 7
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¥| Data Format

There are four formats for transmission of the weighing data. The setting of £=§ EYPE
selects the data format '

A&D Standard Format EYPE O

This format is used when the peripheral equipment is capable of receiving A&D format. If
an AD-8121 is to be used and you are sending a 15 character data string (excluding the
terminator), set the printer to mode 1 or 2.

+ A two character header indicates the status of the stability.

+ The weighing data (with leading zeros) plus sign and decimal point, followed by a three
character "unit of weight" make up the body of the data. '

» Aterminatorconsisting of CR, LF to indicate tothe peripheral equipmentthat all of the data
has been sent.

Dump Print Format EYPE |

This format is used when the peripheral equipment is not capable of receiving A&D format.
If an AD-8121 is to be used and you are sending a 16 character data string {(excluding the
terminator), set the printer to mode 3.

+ Atwo character header indicates the status of the stability if not overioaded or the display
is zero.

+ The weig hing data (with leading zeros replaced by spaces) plus sign and decimal point,
followed by a three character "unit of weight” make up the body of the data.

+ Aterminatorconsisting of CR, LF to indicate to the peripheral equipmentthat all of the data
has been sent. '

KF Format EYPE 2

This is the Karl-Fischer moisture meter format is used when the peripheral equipment can
not communicate using A&D format.

» The data consists of 13 characters (excluding the terminator).

+ The sign of the weighing data is first if the balance is not in overload. The sign is omitted
if the balance is at zero.

+ The sign is followed by the weighing data (with leading zeros replaced by spaces) and
decimal point. The weight datais followed by the unit code "g" only if the balance is stable.

« Aterminatorconsisting of CR, LF toindicate to the peripheral equipmentthat all of the data
-has been sent.

General Format EYPE 3

The data consists of 15 characters (excluding the terminator) if not in overload.

The weighing data is proceeded by a header of two characters. If stable, one character
and a space are transmitted.

» The minus sign will be next if the weighing data is negative. The sign is omitted if the
weighing data is positive or at zero. Leading zeros are replaced by spaces.

If the balance is in overload, the weighing data is omitted.
page 6 Instructions-HR-series-Options v.1.a
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OP-03

Command list

Commands to request weighing data Description of the command

Q Request for weighing data immediately
Sl Request for weighing data immediately
S Reguest for weighing data when stable
SIR Request for weighing data continuously
C Clear the SIR command

Commands to control the balance

P , Display ON/OFF {(same as ON/OFF key)
ON Display ON
OFF Display OFF
R . - Display RE-ZEROQ (same as RE-ZERO key)
CAL Perform calibration
U Change weighing unit (same as MODE key)
PRT Print (same as PRINT key)
RNG Change Range (same as RANGE key)
Commands to set values _
Cw: Set the calibration weight
PT: Set the digital tare weight
ID: Set the ID number
FC: ' Set a function parameter
?2CW Request for the calibration weight
?2PT Request for the digital tare weight
21D : Request for the ID number
7FC -Request for a function parameter
2UT Request the current unit of weight
7SN Request the serial number of the balance
LT Request for all function parameters
Commands to Request Weighing Data
[Q] Query for weighing data

(the balance will respond with the weighing'data immediately)

Command
Reply [sTT]. T<JoT112]. T718]3]5].]—] 9 [Cal F|

S[1]. Send the weighing data immediately (same as Q)
(the balance will respond with the weighing data immediately)

Command |8] | [Calte]
Repy  [U[S[, [+Tol1]2[. [7]8[3]5].]9 %"
page 8 Instructions-HR-series-Options v.1.a




OP-03

Send the weighing data when it is stable
(the balance display will blink when the data is transmitted)

Command |S [Cg]LE!
Reply (SIT], j+10l1]21. [7[8]315]_]_J9 R[]

S| 1IR] Send the weighing data continuously
(the balance sends the data in stream mode)

Command {S]|1|RCg[\e|
Reply tuls], 1+lol1]21. 1718[315]_]_[alCq[tH]

ISIT], I+lol1]2]. [78]3]5]. ] _[gCalte]
ISIT], [+lol1]2]. [7I8]3]5] ] _lgcal e

~ Cancel the SIR command

(the balance will stop sending data in stream mode)

Command |C [CritF

¥| Commands to Control the Balance

IE] Display ON/OFF (same as pressing the ON/OFF key)
(if the balance is on it will turn off, if it is oft it will turn on )

Command

Display ON (If the balance is OFF, it will turn ON)
(if the balance is already on, nothing will happen )

Command  [O|N|[Cai‘

IOIF[F] Display OFF (If the balance is ON, it will tur OFF)
(if the balance is already off, nothing will happen )

Command |Q|F|F[Cr|\F]

|E] RE-ZERO the balance (same as pressing the RE-ZERO key)
(the balance display will zero and the value of PT will be updated)

Command .

ICIAIL] Preform calibration
(the balance will enter the calibration mode)

Command [C|A]L [Cr|“F!

Change the mode (same as pressing the MODE key)
(the balance will shift to the next selected unit of weigh, to the counting or percent mode})

Command [U]Ca|ts

IPIR|T] Print (same as pressing the PRINT ke
y
(if the balance will send data dependent on the function parameters )

. Command |P|R|T[Crl\¢|

R[NIG| Change range (same as pressing the RANGE key)

Command [RIN]GICr|[\¢]
instructions-HR-series-Options v.1.a page 9
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¥| Commands o Set Data

[Clwl:] command [C]W]:[2]olol. [1]2]3]4[_[_Igl%

When in the calibration mode, this command is used 10 set the actual value of the
calibration weight. The calibration weight is reset to the standard value upon entry into
the calibration mode.

Caution, only grams can be used as the unit of weight when setting the value.

[P[Ti:] command |P|T]:11]ol0]. [5]6]7[0].]..]9%l"F

This command is used to set the digital tare weight.
Caution, pressing the RE-ZERO key or commanding RE-ZERO will clear this value.

command {1]D]: [1]2]3]-JAIB]C[a['

When uéing GLP (Good Laboratory Practice), this command is used to set the ID number
to be printed out for verification of calibration. The ID can consist of seven characters, A
 through F, numbers 0 through 8, spaces or the negative sign (-)

FIC]:] Setting a"C" parameter

Group number

ltem number
Parameter

Command |F|C|: |Ol1 |; |3]°R|LFI [-0) [ond 3 Setsdisplay stabi!ity to strong
(FIC]: [5]0l; |3[itF] [-§ BPS 3 Sets the baud rate to 4800bps
IFIc]: 1513]; 11[%I[| £-S EYPE | Sets the print format to D.P.

Group Number Item and ltem Number
Group 0 1 2 3 4 5 6
o {L-0 Stb-b |fond |kre
Environment Stabiity band Resp. / Environ. | Zero tracking
1 |[-1 SPEEd | Por nk | P-on
Display Rafresh rata Decimal point Auto start functlon
2 ([-¢2 Ar-0 |Ar-b |Rr-k
Auto te-zero Auto re-zero on/oft| Auto re-zero band | Detection time
3 ([-3 CAL
Calbration Calbration inhiblt
4 |L-Y Prink |ARP-P |ARP-b |PRUSE |RE-F |Ar—-d |inFa
Data out Data out mode Auto print polarity | Auto print band Data pauss Auto lead Zoro after data out] Cal verification
5 |[-§ bPS bE-Pr |\Lr-LF EYPE |E-UP |E-Lad |LES
Serial interface Baud rate Parity bit Tarminator Data format Recsive time Ernor code CTS control
6 L6 Response/environment is common data with the condition of resopnse
7 1= accessable using the keyboard. If a value is set in the C parameters, it
will be changed if new conditions of response are set.
8 |[-B
o |[-9 Pr PF
Parameter control | ID protect Patameter protect

page 10 Instructions-HR-series-Options v.1.a
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¥] Commands to Request Data |

Request for the calibration weight.
Command [2[CIWIH'F]
Reply - [CIW], {+]2]0]o]. 11]2[3]4]_|_lg]R]‘F]| "= aspace

Caution, If the calibration mode has been entered sense the calibration weight
was last entered, the value returned will be the standard calibration weight. The
unit of weight will always be grams.

[?]P]T] Request for the digital tare weight.
Command |?|P|T]|Cq| e
Reply [PITT. T<T1 ToTol [5[6]710]1_]_]a Ealts]

Caution, If the RE-ZERO key has been pressed sense the last digital tare was
registered, the value returned will be the last point at which the RE-ZERO key
was pressed. The unit of weight will be the unit of weight currently in use.

The fact that the value returned after RE-ZERO has been pressed is the actual
tare weight, this can be used to read the tare weight into a program.

Request for the ID number.
Command | ?] 1 [D{C|'|

Reply  [I11D[, [+]1}2]3[-|A[BIC[CalF]

The number returned can be used as a lot control number or to identify the
balance.

Request for the set value of a specific C parameter.

Group number
Item number

A
Command [?|F|Cl0]1 (gl F
Reply LEIcl, Iclol1i|C]OINID} _[3RI"s -8 Lond 3

ltem name Parameter
(upper case)

Item number
Group number

The table on the previous page lists the group number, item and item numbers.
For a breakdown of the parameters, please refer to the C parameters in the
function section of the instruction manual.
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Request for the current unit of weight or the mode if using percent or counting.
The unit is returned as three digits.

Command | ?|U] T [Crlt|

Reply |U|T| |.__,|,__,|g|°;;]l-|=| ""= a space
UIT], {.[m|g <Rl
[UIT], {dfw]t [Calte]

7] S[N| Request for the serial number of the balance. This command can be used to
inventory the instruments in a LIM system or for other record keeping such as

GLP (Good Laboratory Practice). This number can not be changed in the C
parameters.,

"Command ] ?[S|N|[Cal|\Fi
Reply [SIN], T1]2[3]4I5]6] 78 Frl e

Request for all parameters. The balance will respond by sending the C
parameters in sequence.

Command |?]L|T|Cs|te}

Reply [FIcl. [CloiolfSITIBI-]BI_1Falte
[FIc], Iclo[1][ClOINIDl f.[2 1R[]
[ELC]. Ictol2] | TRIC] ][] 2TCH ]
[FIct, iCl1]ol_l|s[PETEIDI Io I
.

[FICT, TcTeTo I IPINILI I [T o [FalEH
[EICl, IClo1 ] IPTFI ] ] o [Calte

page 12 Instructions-HR-series-Options v.1.a
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¥| ErorCodes |

Error code Description of the error

EOQQ Communications error

There is a protoco! error in communications. Check the format, baud
rate and parity.

EO1 Undefined error
The command received was not in the list of commands recognized
by this balance.

EO2 Balance not ready
The command can not be received due to a timing error or the
balance is busy. Commands that the balance can not respond to
such as "Q", when the balance is in the counting mode.

EO3 Time over error

The balance did not receive all of the characters of a command
within the time limit of one second.

E04 Excess characters error
The command has more characters than is required or the range of
the data is beyond what the balance will accept. Example; when the
calibration weight entered is greater than the range of the balance.

EO5 Terminator error
A command is followed by other than CR, LF (carriage return and a
line feed).

EO6 Format error

A command that should include numerical data has none or the data
is in the wrong place in the command.

EO07 Out of range error
The data entered exceeds the range that the balance will accept.

E10 Internal operation error
The balance is in an abnormal operating condition.

E11 Stability error
The balance can not stabilize due to vibration or other environmental
problem.

E20 Calibration error _ _
The calibration weight is to heavy. [ ,q . F

E21 Calibration error _ _
The calibration weight is to light. - L H L t

. E22 Zero out of range error

The balance can not zero the - - - - - - -
display as the zero point offset

exceeds the range
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¥| Command Examples |

[ONJ Command

O iU feeesesammemennssenenmenesossesasruneastoasseetetesesnesasrans .
Computer i Time | HRseries balance
- B S E
: . ' : :
: ' : OFF state :
H ' 1 ' :
H ' 1 :
: : 1 ; :
i ONcommand [OINICR]LF E__._); :
' e ——! Confirmation of :
: ! . ..%. command receipt :
H ! 1 H
E P E d :
) r ' . :
, : Ha Display test
: S b EEEEEEB ?g Py :
: : l tlw h. 4 i
: ; ' ' :
: €——i|A Ritel Command compleation '
: . : ' : :
: ' ' ilo :
H : * : g E ﬂ g :5' g Display zero !
[RJ Command (RE- ZERO)

Computer . i HR series balance
E-....-.-..p--------.---------------; .n{ne %- ------------- - ------------------------------------------------ ug
i i ¢ ile 39uc ohi
. : E : R E 3 '-' h g Weighing mode :
i R command R[Cr|'F -—:>.
: ,<_|_.= ¢ Confirmation of '
: P! KI°I'F  command receipt :
: P
i P ; Processing :
E S g}  command ;
. . 1 :

: : 1 : :
; €———|A[KT%iI'r] _Command compleation :
! H | H H
: : i | g g B ﬂ g Display zero

- Please note that there needs to be a delay time of one second between the
balance acknowledgment <AK> and the next command transmission to the
balance. Line 124 sets the delay time. To change the delay, set "100" to
another value. Example: 124 FOR I =1 TO 200: NEXT I.

An example using a BASIC language program

1...

123 LINE INPUT #1, AK$ Receive <AK>

124 FORI=1TO 100: NEXT | Delay time (the "100" sets the delay)
125 PRINT #1,"Q" TX:'Q' command

1.
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[ R_I Command (RE-ZERO)

1)
c ©
[o}] o [ oy
b 2 02 3 ..m B
=
E & (L @ Be = @ £
w o 0w - L ;v Od £ o
b= o0 = e o0 S50 L2a g
= k™ [o e O © @ MWUJ =
£ > {0 c > b it £ £
o o5 oS RS S5 Mm S5, 2
Gy oI OF o c ® .9
= TS NLE S NE 08 ND =

g
g

Remove the calibration weight

Place the calibration weight
from the weighing pan

on the weighing pan

g | 3 C Ca
3
3

, , -
L] r
l-..l— .ll.- ..IL .l.l._ l....l— i..,- —”u
Y .

HR series balance

P T e L L L L L T LY T Ty T TPy 3

r
u
CR Confirmation Of_ ;
command receipt
il
4
il
L

P L L L LT e T LY

Computer

llllllllllllllllllllllllllllllllllllllllllllllll
llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll
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24| Current Loop Inferface (OP-05)

Option 05 is a 20mA current loop interface. As this
option is similarto option 03, please referto that section CURRENT LOOP O
for characteristics and use.

This option is passive and requires an external current
source to operate. It is a transmit only device and as
such is best used with external displays or printers.

Many such devices supply the current required by this
interface. O OP-05 |

¥ Instaliation

The installation of this option is the same as option 03, please refer to that secﬁon for the
installation.

¥| Circuit Diagram and Connector Drawing

Pin Discription
1 No connection
2 No connection
3 Current loop (positive or negative)
4
5
6
7

No connection

Current loop (positive or negative)
No connection . ,
No connection 7 Pin DIN Connector

Shell | Frame ground

Current loop
AN

o KT >
:

NS

Circuit Diagram
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