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INTRODUCTION

This manual describes communication interface, which is an optional function of the SD20 series digital indicator
(hereinafter to be referred to as the SD20).

Before you initiate use of the communication function of the SD20, you should peruse the separate instruction
manual of the apparatus first. Once you are familiar with it, you are requested to peruse this instruction manual so
that you can use the function with a full understanding of it.

When you use the communication function of the SD20, please keep this manual, as well as the SD20 instruction
manual, always ready at hand.

While matters to be attended to in the handling of the SD20 are stated in the separate instruction manual, those
which require caution in the handling of the communication function are described under the following caption:

/A WARNING

Exercise extreme caution as indicated. This heading indicates hazardous conditions that could cause injury or death
of personnel.

/A CAUTION

Exercise extreme caution as indicated. This heading indicates hazardous conditions that could cause damage to
equipment and/or facilities.

NOTE

This heading indicates additional instructions and/or notes.
The mark@ designates a protective conductor terminal. Mark sure to properly gound it.
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1. Summary
This manual describes communication interface, which is an optional function of the SD20 series digital indicator.
For basic functions and other details, please refer to the instruction manual of the SD20 series indicator.

The SD20 series indicator has three types of communication interface — RS-232C, RS-422A and RS-485 — which are
EIA (Electronic Industries Association of the U.S.) standards. Each allows a personal computer, etc., to set (write) and
monitor (read) parameters of the SD20 series indicator.

RS-232C, RS-422A and RS-485 are data communication standards established by EIA. The standards cover electrical
and mechanical aspects, that is, hardware but not data transmission procedure of software. Therefore, it is not possible
to communicate unconditionally with an apparatus which has the same interface. Hence, it is necessary to have a
sufficient knowledge of specifications and transmission procedure.

When RS-422A or RS-485 is used, several SD20 series indicators can be connected parallel to one another. When a line
converter for RS-232C, RS-422A and RS-232¢ RS-485 conversion is used, connection with a personal computer
of a different communication system is possible.

2. General Specifications
Signal level: To conform with EIA's RS-232C, RS-422A, and RS-485

Communication system: RS-232C  2-line half duplex system
RS-422A  4-line half duplex multidrop system
RS-485 2-line half duplex multidrop (bus) system

Synchronization system: Start-stop synchronization system

Communication distance:  RS-232C Maximum 15m
RS-422A Maximum total of 1200m (differs depending on conditions)
RS-485 Maximum total of 500m (differs depending on conditions)

Communication speed: 1200, 2400, 4800, and 9600 bps
Transmission procedure: No procedure
Data format: 7 bits, even parity, stop bit 1

8 hits, no parity, stop bit 1
Communication code: ASCII codes
Control signal: Not used
Error detection: Vertical parity (even parity) check

BCC (block check character) check

Number of indicators to be connected:
RS-232C: 1
RS-422A: Maximum 10 (32, depending on conditions)
RS-485: Maximum 32 (depending on conditions; host included)



3. Connecting Indicator with Host Computer
3-1. Control Signal

The SD20 series indicator is provided with input and output for data transmission, data reception and grounding for
signals, but not for any other signal line. Therefore, control signals should be dealt with by the host side.

As various systems use different methods for dealing with them, refer to the specifications of the host computer for
details.

Following is an explanation, with examples, of how to connect the indicator with a host computer.

3-2. Connection of RS-232C

(1) Connection signals of RS-232C (in case of 25-pin interface)

Abbreviation S
N f Signal Direction of Connector
ame of signa EIA Jis Signal Pin No.
Standard | Standard
Grounding for safety or shielding — 1
Data transmission BA SD Output 2
Data reception BB RD Input 3
Request for transmission CA RS Output 4
Transmission OK CB CS Input 5
Data setting ready CcC DR Input 6
Grounding for signals or common return AB SG —_— 7
Data terminal ready CD ER Output 20
(2) Example of RS-232C connection
Host computer (25 pins) SD20 series indicator
FG (Grounding for safety) -------- Shielded line
Terminal no.

SD :E“DC SD 21 (Data transmission)

RD — RD 22 (Data reception)

SG — SG 1 (Grounding for signals)

RS ’

CS

DR

ER



3-3. Connection of RS-422A
(1) The control signal line should be taken care of in the same manner as in the case of RS-232C.
(2) The input/output logical levels of the SD20 series are as follows.

In the mark state
(including the state in which **_ <**+(E.g., RD— <RD+)
communication is not carried out)

In the space state **_>**+(E.g., RD— >RD+)

Until immediately before transmission, however, SD+ and SD- of the indicator have high impedance and outputs
of the above levels are produced immediately before transmission is begun.

(3) Example of RS-422A connection

Host computer Indicator 1
FG (Grounding for safety) ------- Shielded line Terminal no.
SD+ SD+ 22 (Data transmission)
SD- Sb—- 21
RD+ RD+ 24 (Data reception)
RD— RD- 23
SG SG 1 (Grounding for signals)

Indicator 2

*— SD+ (Data transmission)
+—— SD-

iy, RD+ (Data reception)
t—i»> RD-

Lt SG  (Grounding for signals)

» Terminal resistance should be turned on only in the ' :/0
last indicator. If it is turned on in two or more i

indicators, correct operation cannot be guaranteed.

Terminal resistance

Note: The terminal (connector) outputs of some RS-232RS-422A converters have the following
specifications. You should confirm the respective logical levels before connecting them.

E.g.: In the mark state TxD+ > TxD—, In the space state TxD+ < TxD—

Converter Side Indicator
FG (Grounding for safety) --------: Shielded line Terminal no.
TxD+ SD+ 22
TxD- SD- 21
RxD+ RD+ 24
RxD— RD- 23
SG SG 1




3-4. Connection of RS-485

(1) The control signal line should be taken care of in the same manner as in the case of RS-232C.
(2) The input/output logical levels of the SD20 series are as follows.

In the mark state
(including the state in which —terminal < +terminal
communication is not carried out)

In the space state —terminal > +terminal

Until immediately before transmission, however, the +terminal and —terminal of the controller have high impedance
and outputs at the above levels are produced immediately before transmission is begun.

(3) Example of RS-485 connection

Host computer Indicator 1
FG (Grounding for safety) ------- lShleIded line Terminal no.
(+) - (+) 22
(-) — - (-) 21
SG ~— — SG 1
Indicator 2
— (+)
H—(-)
SG

» Terminal resistance should be turned on only in the /0
last indicator. If it is turned on in two or more

indicators, correct operation cannot be guaranteed. Terminal resistance

3-5. Terminal Resistance

The SD20 added with optional communication interface (RS-422A or RS-485) has a built-in switch for terminal
resistance (4M) as shown in the following diagram. The switch has to be set to ON when necessary.

© Care should be taken with the following when you operate the switch of terminal resistance switch.

/\ WARNING

Before the apparatus is drawn out (inserted) and the switch is turned ON or OFF, make sure to shut off pow

D
-

/\ CAUTION

(1) Terminal resistance should be turned OFF only on the last SD20. If terminal resistance is turned OFF in fwo or
more SD20s, proper functioning of the system is not guaranteed.
(2) Do not apply strong force in turning the switch ON/OFF. Excessive force may damage the switch.

O Layout of switches for terminal resistance of SD20 optional communication interface
Interior view of SD20 taken from the rear side

Upper portion of SD20

Note: SW1 is the switch provided in the RS-422A or RS-485.

OFF<& OFF <& SW2 is the switch provided in the RS-422A.
ON = ON
=T
Sw2 SwWi

Lower portion of SD20



3-6. Control of 3-State Output

(1) Since RS-422A and RS-485 have the multidrop system, to prevent transmission signals from colliding transmission
output should always have high impedance while communication is not being carried out or a signal is being
received.

(2) Output should be controlled such that it changes from high impedance to normal immediately before transmission
and returns to high impedance simultaneously when transmission ends. Nevertheless, 3-state control is delayed by a
maximum of about 6 msec. after the completion of transmission of the end bit of an end character. Therefore, if the
host side starts transmission immediately after its receipt, a delay of about 10 msec. should be provided.

4. Setting of Parameters Related to Communication

4-1. Following are the 5 parameters related to communication. They are set via the front keyboard of
the indicator.

Switching between communication mode and local mode
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@[ = £ ] Mode

The SD20 series indicator with the communication function option has two modes allowing communication, i.e.,
the local mode and the communication mode.

/A

[ =L L ] Localmode

@ It is possible to switch from the communication mode to the local mode both by a communication command
from the host computer and via the front keyboard of the indicator.

® In the local mode, the communication monitor lamp on the front panel of the indicator remains unlit.

® In communication, only read commands are effective; parameters can be read but not written (set/changed).
© Parameters can be set and changed by front key operation.

[ =~ ] Communication mode

@ It is possible to switch from the local mode to communication mode by a communication command from the
host computer. Switching via the front keyboard is not possible.

® When the communication mode is switched to, the communication monitor lamp on the front panel of the
indicator lights.

® Read commands and write commands via communication become effective to make it possible to read (monitor)
and write (set/change) parameters.
@ It is not possible to set or change parameters via the front keyboard of the indicator.
@[ A~~~ ] Communication address

©® Since RS-422A and RS-485 allow parallel connection, connected apparatuses are identified by assigned
addresses (machine numbers) so that a specific apparatus can respond.

® An address is selected from 0 to 31 via the front keyboard of the indicator.

© Addresses are not set or changed via communication.



R [ F4HFEH] Dataformat
® Communication data formats is selected via the front keyboard of the indicator either of the following.
Character Length of Data Parity Stop Bit
BbH_ ~ 8 bits No 1
7 = _ /_: 7 bits Even 1

©® A data format cannot be set or changed via communication.

@Dl 55 1

Communication speed

® Any of the following four communication speeds can be selected via the front keyboard of the indicator.
® Communication speed cannot be set or changed via communication.
Communication speeds:1200, 2400, 4800, and 9600[bps]

GOl7£5! vl

Delay time

©® This is the screen for setting a minimum delay time between the receipt of a communication command and
transmission.

©® Atime is selected from the range of 0 to 99 via the front keyboard of the indicator.

@ Itis not possible to set/change and read via communication.

Delay time = (2 msec Set value) + Command processing time (msec.)

E.g.:. Setvalue 0 82 msec.=0 + Command processing time (msec.)
Setvalue 20 282 msec. =40 + Command processing time (msec.)
Setvalue 99 982 msec. =198 + Command processing time (msec.)

Nevertheless, the actual time between the receipt of a communication command and transmission is a total of the
delay time shown above and command processing time by software.

® The delay time cannot be established nor changed by the communication command.



5. Protocol
5-1. Communication Procedure

The communication procedure is carried out bloc by bloc, and the right of transmission is switched for each bloc
between the host side and the indicator side.

Host computer Indicator
I Transmitting )
Transmission of command bloc » (Decoding)
. Replying i
(Decoding) < Sending back of response bloc
. Transmitting i
Transmission of command bloc » (Decoding)
. Replying
(Decoding) < Sending back of response bloc

: ! Transmitting )
' Transmission of command bloc ! » (Decoding)

) Replying
(Decoding) =--========mmmmmmmmmemsomo e Sending back of response bloc




5-2. Bloc

Following is the bloc format, of both command and response.

© @ ® @ ® ®
@ High position Low position | Text : High position Low position | CR
@: Start character...........ccceveevinnnnn. @ (40H)

Indicates the start of a bloc.

@: Address (machine number)......... 2 digits
The 2-digit address data (0~31) set by the indicator is split into the high position (tens digit) and low position
(units digit), and each is expressed by ASCII data.

@I TeXEuiiiiiiiieeeiee e Aggregate of a command and data
Text is expressed according to the format of each command.

@: End character.........ccocoeeviineeiincnns : (BAH)
Indicates the end of a text.

®:BCC check.......ccovvvvieeiieiieeciis BCC check data are expressed in 2-digit figures.
Data from after "@" (high position date of address) to ":" are computed by means of exclusive OR (XOR), and
the value obtained is converted into two ASCII characters, which are expressed in 2-digit figures in the high
position and low position.

E.g.: BCC operation of a read command of the basic screen group
"+ "01* + "D1" + ™" + BCC + CR
(40H)&0H)(31H) (44H)(31H) (3Aj) (34H)(45H) (ODH)

E
30H ® 31H® 44H® 31D 3AH =4EH—>.". BCC = (34H), (45H)

In the above, ® = EX - OR (exclusive OR)

®: Terminator........ccocceevieeeninee e, "CR" (ODH)
Indicates the termination of a bloc.

® Since address data are inserted in each bloc to be transmitted and sent back, it is not necessary to establish and
dispose of a data link.

® Only the apparatus with a number corresponding to the address in a command bloc transmitted decodes a
command, data, etc., and inserts the same address in a response bloc to send back. Apparatuses whose numbers
do not correspond to the address in the command bloc do nothing but wait for the next command.

e |f bloc data and the terminator "CR" are not completely received within 3 seconds after receiving the start
character "@," it is time-out and the apparatus is automatically put into the state of waiting for the next
command bloc (i.e., a new start character "@").



5-3. Text Format

The text format is as follows:

a

b cl

d

c2 d

a: Command (2 alphanumeric characters)
For purposes of distinction, a command is expressed in two alphanumeric characters.

b: Space (20H)
Used to mark off data from a command.

cl~cn: Data (4 or 6 characters of roman letter (s), numeral (s), and code (S)).
Indicates data of predetermined numbers according to the formats set for the respective commands.

d: Comma (2CH)

Used to mark off each data.

e: Semicolon

(3BH)

Used to mark the omission of data when subsequent data are omitted in accordance with a set format.

5-4. Characters Usable in Text

Following are the characters that can be used in text.

Character ASCII Reading Range and Meaning of Code
Roman letters 4111~5AH A~Z (capitals only)
Numerals 30H~39H 0~9
+ 2BH Plus sign Code of numerical data
- 2DH Minus sign Code of numerical data
2EH Period Decimal point of numerical
20H Space Code to mark off command from data
, 2CH Comma Code to mark of each data
; 3BH Semicolon Data omission coda (in write command)
5EH Underscore Used to make character data into matching

number, etc.

10



5-5. Differences in Text Format According to Command Type

(1) Read command

When a read command is sent from the host computer,
Command the text format comprises the command (2 characters) only.
If anything else is used, it is regarded as a text format error.

(2) Write command

Command Data 1 , Data 2 , ---- , Datan

Nt

When a write command is sent from the host computer the text format is as shown above, but data can b
shown below.

E.g : When there are three data:

e Data (data 2 and 3) after data 1 can be omitted by ";".

Command Data 1 ;

Nt

e Data 2 is omitted by ",".

Command Data 1 , , Data 3

e Data 1 and data 3 are omitted by "," and ";" respectively.

Command , Data 2 ;

®© In write commands, the following are regarded as text format errors:

e Characters such as "," and ";" are added to the data predetermined to be last (data 3 in the example

Command , , Data 3 ;

e There is no data after a space”

Command :

« The command ends with a comma "," and the number of data is insufficient

Command , Data 2 ,

e The number of commas is larger than the predetermined number of data

Command , , , Data 3

e Any other cases that differ from the basic format

(3) Response data

Command Data 1 , Data 2 , ---- , Datan

Above is the text format of responses (response blocs) sent back from the indicator to the host. In respor
data are not omitted in either the read or write command.

11



5-6. Numerical Data Format
(1) Numerical data in texts have a fixed length of 6 characters including a decimal point.
(2) A code is attached to the head of a numerical data.

(3) If the figures including the code do not reach 6 characters, "0" should be inserted on the code side to make up 6
characters.

(4) Five characters excluding the code must be numerals and a decimal point.

(5) The place of a code should be occupied by a code or any of the special characters listed below. No other roman
letters or numerals may occupy it.

(6) If the numeral is 0, both +0 and -0 are acceptable, but only +0 is allowed in response data.

(7) Example
1 6 1 6
1{+f{ofo 0|1 -1|-]0f{oO 0|1
0001+ ] O 0]0]1 -0.001 | -
12341+ |1 0| 12|34 -1234
1234+ 1] 2 314 -12.34
of+]0jJo0ojJ0O0]J]O0O}|O -0.000| -1 0] .|J]O|O}|O

(8) Special data
In the following cases, specific roman letters are put in place of a code.

a. Numerical data are between +10000 and +19999

+12345(U | 0| 23|45 +12345(U| 21 3] . 1415
+10001|U|f O . |00 1
U (55H) represents +10000.
b. Numerical data are between —10000 and —19999
-12345(D | 0] 23145 -12345|D| 2|1 3| . 1415

-10001|D|fO| .|]OfO]1

D (44H) represents —10000.

c. Scale-over of numerical data onto + side

H4sH)[H| o] o|lo|o]o

d. Scale-over of numerical data onto — side

L4cH)|L|o]oflo]ofo

12



5-7. Character Data Format
(1) Character data in texts have a fixed length of 4 letters.

(2) If the number of letters in character data is less than 4, " " (underscore) is placed before the data to make up 4.

E.g.: H |

(3) If there is a space " " in character data, it should be replaced by an underscore.

E.g. A H |

(4) Example of character data

E.g. HI I s | A L|O

5-8. Bit Data Format

Bit data means such parameters as On-Off, which have only two values and are expressed by one bit in order to increase
transmission efficiency.

In the SD20 series indicator, only 0 (30H) and 1 (31H) are used as responses to read commands.

[E.g.] 0: SW off Output off Lamp goes out.
1: SWon Outputon Lamp lights.

13



6. Commands
6-1. Outline of Commands
(1) Commands sent out from the host computer are broadly divided into the following 3 types.

Commands ------ Fomms Read commands
I . .
Lo Write commands ------ Fo-m—=- Write commands
beeee Execution commands

(2) Read commands and write commands are represented identically by 2 alphanumeric characters. In a read command,
only the command is the text while in a write command, the command is followed by a space followed by data.
The text format of response blocs (data to be sent back) is identical to that of write commands, and both read and
write commands are responded to with the same data.

Read command

Write command )

Response data

Command Space Data Comma Data
(2 letters) () (4 or 6 letters) () (4 or 6 letters)

©® Although data can be omitted in write commands, no omission is possible in response data.

6-2. Read Commands
(1) Read commands are used by the host computer to read various data in the indicator.

(2) Read commands can be used when the communication mode is local (LOC) as well as communication (COM).

6-3. Write Commands
(1) Write commands are used by the host computer to set and change various data of the indicator.

(2) Write commands (including execution commands) can be used only when the communication mode is
communication, not when it is local.

(3) Even when the communication mode is local, data to change the setting of the communication mode can be
transmitted by a write (execution) command.

* The text of a changing command (CL, CM) of the communication mode comprises the command only and is not
added with data even when it is a write (execution) command.
In the response bloc (reply data), however, a command and data are sent back.

Write (execution) command C| M

Reply data C|M Cl|O|M|M

14



7. Detailed Explanation of Commands

7-1. List of Commands for SD20 Series Indicator

There are 18 communication commands in the communication interface of the SD20 series indicator.
Following is a table of commands, the numbers of parameters in write/read commands, and formats. For details of each
communication command, see 7-2. Detailed Explanation of Commands.

List of Commands for SD20 Indicator

(1) Commands related to DIP switch and status

D1 Reading of setting status of DIP switch 1 D1._©,2,®,®

D2 Reading of setting status of DIP switch 2 D2 _0©,0,®,®,6

M1 Reading of alarm output status and standby flag Ml_@®,®,®,®

M2 Reading of lighting status of monitor lamp M2_0D,0,,®,0,0,0
M3 Reading of voltage or current input type M3_®

(2) Commands related to PV value

MP Reading of PV value (current value) MP_®
MX Reading of peak hold value MX_ ®©
MN Reading of bottom hold value MN_ ®
MC Control of PV cycle reading MC_@®,®
SH Control of restarting peak/bottom hold action SH _®

(3) Commands related to alarm

AS Reading of set value of alarm AS _O®,®
AH Reading and writing of alarm action hysteresis AH _©,®
AM Reading and writing of alarm mode AM_®,®
(4) Commands related to display scaling
SC Reading/writing of display scaling SC_®,®
SD Reading/writing of decimal point position SD_®
SF Reading/writing of compensation value and unit for| SF _ ©,®
sensor

(5) Commands related to communication

CL Switching to local mode CL_®
CM Switching to communication mode CM_®

(6) Error response

ER Error message ER_©®

* Error responses are not commands; when communication is found to be abnormal for some reason, a response is
sent back in the same format as the command. For details, see 8.
Handling of Errors.

15



7-2. Datailed Explanation of Commands and Data

[Legend]
Command | Title Section | Type of Command
Contents/meaning of command Type of data
Remarks
R: Format of read command

W:

Format of write command

Res: Format of reply data (response)

Meaning, selectable range, etc., of parameter
(®,®@...represent the order of parameters.)

D1 Dip status 1 Q) Read Command
Reading of status of rotary switch 1 (SW1) setting Bit data

0 ~ F is expressed by 4 bits of © ~ @.

R: D1

W: None

Res:D1 _ @,®,®,® (. onthe left represents space.)

Switch No. ——»

©
@ ojojfojofrf12j1f2j0jo0ofojofrfrj1fa1
®

@ oj12j0(21f0f1fo0oj1yj012|J02(0[1j0]1

For the types and measuring ranges of applicable sensors, see the instruction manual of the SD20
series indicator.

16




D2 Dip status 2 Q) Read Command

Reading of status of DIPswitch (SW2) setting Bit data
R: D2

W: None

Res:D2 . ©,0,0,®,®

® SW2-1Display updating cycle [0] Off (0.25 sec.) [1]1 On (2 sec.)

@ SW2-2RTD input standard  [0] Off (JPt) [1] On (Pt)

® SW2-3 Alarm [0] Off (no standby action) [1] On (standby action)
@ SW2-4 Keylock [0] Off (lock release) [1] On (lock set)

® SW2-5Unit [0] Off (°C) [1] On (°F)

M1 Monitor 1 1) Read Command
Reading of output condition and standby status when alarm option is Bit data
added

R: M1l

W: None

RessM1 _©,®,®,®

@® Standby status of alarm 1 [0] Off [1] On

@ Standby status of alarm 2 [0] Off [1] On

® Output of alarm 1 [0] Off [1] On

@ OQutput of alarm 2 [0] Off [1] On

M2 Monitor 2 (1) Read Command
Reading of lighting statuses of monitor lamps on front panel of Bit data
indicator

R: M2

W: None

RessM2 _©,@,06,®,® ,®,®

® Maximum value lamp [0] Unlit [1] Lit

@ Minimum value lamp [O] Unlit [1] Lit

® Hold lamp [O] Unlit [1] Lit

@ Communication lamp [0] Unlit [1] Lit

® Alarm 1 lamp [O] Unlit [1] Lit

® Alarm 2 lamp [O] Unlit [1] Lit

@ Range lamp [0] Unlit [1] Lit

17




M3 Monitor 3 (1)

Read Command

Reading of input type in case of voltage or current input

Character data

R: M3
W: None
Res:M3 _ ©
@® Types of input [MILI]  Voltage (mV) input
[ VOLT] Voltage (V) input
[ CURR] Current (mA) input
MP Monitor Process value 2) Read Command

Reading of current PV value

Numerical data

R: MP
W: None
Res: MP _ @©

@® Current PV value

The PV value just taken in is sent back.

* Even when a display is being held, what is sent back is not the value held but current PV value.

MX Monitor maXimum value (2)

Read Command

Reading of peak hold (maximum) value

Numerical data

R: MX
W: None
Res: MX _ @

@® Peak hold (maximum) value

The highest value held is sent back.
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MN Monitor miNimum value

()

Read Command

Reading of bottom hold (minimum) value

Numerical data

R: MN
W: None
Res: MN _®

@® Bottom hold value (minimum)

The lowest value held is sent back.

MC Monitor Cycle

)

Write Command

To start/stop reading cycle of current PV value and set cycle time

® Character data
@ Numerical data

R: None
W. MC _®,®
Res:MC _©®,®

@ [STRT] To start reading cycle
[STOP] To stop reading cycle

@ Cycle +1 ~ +2000 [seconds]

* Even when a display is being held, what is sent back is not the value held but current PV value.

SH Sample & Hold

(2)

Write Command

To control restart of peak hold and bottom hold

Character data

R:  None
W: SH _®
Res:SH _®

@ [STRT]
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AS Alarm Set value 3 Read/Write Commands

Reading and writing of alarm set value Numerical data

R: AS
W: AS _©®.,0®
Res:AS _ @, ®

® Set value of alarm 1 —-1999 ~ +9999

@ Set value of alarm 2 —-1999 ~ +9999

When alarm 2 is in deviation higher/lower limit mode, selectable range of @ is +1 ~ +9999.

* Decimal point is in same position as that of measuring range.

AH Alarm Hysteresis 3) Read/Write Commands
Reading and writing of alarm action hysteresis Numerical data
R: AH

W: AH _©.,®
Res:AH _ @©,®

@ Alarm 1 action hysteresis +2 ~+99

@ Alarm 2 action hysteresis +2 ~+99

* Decimal point is in same position as that of measuring range.

AM Alarm Mode 3) Read/Write Commands
Reading and writing of alarm mode Character data
R: AM

W:. AM _©®.,®
Res:AM _ @, ®

@® Alarm 1 mode [__HI] Higher limit alarm [_LO] Lower limit alarm

@ Alarm 2 mode [A_HI] Absolute value higher limit [A_LQO] Absolute value lower limit
ala rm ala rm
[D_HI] Deviation higher limit alarm [D_LO] Deviation lower limit alarm
[D_HL] Deviation higher/lower
limit alarm

20




SC SCaling

(4)

Read/Write Commands

Reading and writing of display scaling value

Numerical data

R: SC
W: SC _®,®
Res:SC @, ®

@ Lower limit of display scaling
@ Higher limit of display scaling
Selectable range: —1999 ~ +9999 (span: 100 ~ 10000 counts)

* Decimal point is in same position as 'Decimal point' (dp).

SD Set Decimal point

(4)

Read/Write Commands

Reading and writing of decimal point position

Character data

R: SD
W: SD _®
Res:SD _ @

@ Decimal point positions [ ] No decimal point
[_._] Eg.:99.9
[.__] Eg.:9.99
[.___]1 Eg .:.999

SF Set shiFt value

(4)

Read/Write Commands

Reading and writing of compensation value and unit for sensor

@® Numerical data
@ Character data

R: SF
W: SF _©O,®
Res:SF _©®©.,®

® Sensor compensation value —999 ~ +999 [unit]

@ Unit [DEGC] Celsius (°C)
[DEGF] Fahrenheit (°F)

* Decimal point is in same position as that of measuring range.
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CL

Comm. Local

(©)

Execution Command

Switching to local mode

Character data

R:

wW: CL

Res:CL _ @

® [LCAL] Local mode

CM Communication Mode (5) Execution Command

Switching to communication mode

Character data

R:

W: CM
Res: CM

@

@ [COMM]

Communication mode
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8. Handling of Errors

8-1. How to Deal with Errors

If an error is found in a text format, command, data, etc., in a text upon the receipt of a command bloc (transmission
data), an error message depending on the type of error should be sent back. If an error is found anywhere other than in a
text, that is, in the start character ("@"), address (machine number), end character (":"), BBC, terminator ("CR") or
command bloc format, a response bloc (reply data) is not sent back from SD20 but the next correct bloc is awaited.
Therefore, in this case the host computer should transmit a command bloc again.

8-2. Error Message Format

Error messages have the following format. Basically, this format is the same as the command format for response.

E R oo O represents error number.

Address Text BCC

@ High ' Low E . R . . 0 . 0 : High ' Low CR
40H |position: position P 3AH |position: position| ODH
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8-3. Types of Error and Error Numbers

The following table shows the types of error and error numbers.

Error Type Error No. Contents

Framing error ER_ 01 Stop bit impossible to detect or incompatible.

Overrun error ER. 02 Next data transferred to register before received buffer is read.

Parity error ER._ 03 Number of "1" in received data differs from previously set
parity even or odd.

BCC error ER_ 05 BCC (all exclusive ORs of machine no., text, and text end code)
incompatible.

Command error ER_ 06 Undefined or unanalyzable command received.

Text format error ER_ 07 Text format differs from set format (no. of data, use of code,
etc.).

Data format error ER_ 08 Data format differs from set format (e.g., unusable character is
used).

Data error ER_ 09 Data exceeds limit of selectable no. or includes

unselectable character.

Execution command ER_ 10 Execution command received when impossible to accept

error execution command.

Write command ER_ 11 Write command received in local mode or when that data cannot
error be rewritten.

Specifications/option ER_ 12 Command received is for specifications or option not added
error to instrument.

8-4. Order of Priorities of Errors

The lower the error number, the higher the priority. If two or more errors arise simultaneously, the indicator responds to
the error with higher priority (with the lower number).

24



9. ASCII Codes

b7b6b5 000 001 | 010 | 011 | 100 | 101 | 110 | 111
b4 ~ bl 0 1 2 1 3| 4|56 |7
0000 0 NUL TCTOLE) | sp| 0 | @ | P P
0001 1 TC1(SOH) | DC1 ! 1| A Q| algq
0010 2 TC2(STX) | DC2 " 2 | B|R| Db r
0011 3 TC3(ETX) | DC3 # | 3| cCc| s | c| s
0100 4 TC4 (EOT) | DC4 $| 4| D|T d t
0101 5 TC5(ENQ) | TC8(NAK)| % | 5 | E | U | e | u
0110 6 TC6(ACK) | TCO(SYN) | & | 6 | F | vV | f | v
0111 7 BEL TC10(ETB)| '’ 7|1 G|W| g |w
1000 8 FEO(BS) | CAN ( 8 H X h X
1001 9 FEL(HT) |EM ) 9 I | Y i y
1010 A FE2(LF) |SuB 0 J |z | j z
1011 B FE3(VT) |ESC + | K [ | kK | {
1100 C FE4(FF) |IS4(F9) , < | L |\ | |
1101 D FE5(CR) |IS3(GS) | =M ] m | }
1110 E SO 1S2 (RS) > | N | ™| n | ~
1111 F Sl IS1 (US) /1 2| O] _ | o |DEL

© Note: 20H (SP) represents OR. (This state is the same as the original.)

(b8)

b7 b6 b5

High positions

b4 b3 b2 bl

Low positions
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The contents of this manual are subject to change without notice.
Temperature and Humidity Control Specialists
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Head Office: 2-30-10 Kitamachi, Nerima-Ku, Tokyo 179-0081 Japan
Phone: +81-3-3931-7891 Fax: +81-3-3931-3089
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