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OVAL

FLOW COMPUTER EL4001 SERIES
COMMUNICATION MANUAL

Every OVAL Flow Computer is fabricated and shipped from our factory under stringent quality control.
To derive maximum benefit from the computer, we recommend that you become familiar with this
instruction manual before you place it in service and retain a copy at the field location for ready
reference.




E-880CM-3-E

BEFORE YOU BEGIN

This manual has been prepared for OVAL flow computers of the EL4001 series. Making sure of your
model number and understanding well about the input/output and calculation process according to the
instruction manual for the model, and reference only the specific topic of interest.

In the EL4001 series, mode selection is simple with keystrokes on the front-panel keypad. However, we
recommend you to become thoroughly familiar with the procedure described in this manual before you
reconfigure parameters.

If you have something to inquire, contact the sales office from which you purchased the product, or the
nearest OVAL representative in our customer service network.

(When you inquire, please supply us with the product name, model No., serial No., and other pertinent
information.)

This communication manual applies to the following models:

« EL4101 Steam Flow Computer (saturated steam service)

« EL4111 Steam Flow Computer (superheated steam service)

« EL4121 Temperature/Pressure Compensated Flow Computer (gas service)

+ EL4131 Temperature Compensated Flow Computer (liquid service)

« EL4201 Temperature/Pressure Compensated Gas Flow Computer (mass units)
+ EL4211 Temperature Compensated Liquid Flow Computer (mass units)

+ EL4301 Density Computer for Mass Flowmeter

- EL4311 Density Computer for Mass Flowmeter (with solids proportion calculation feature)
+ EL4321 Density Computer for Spool Densitometer (gas service)

- EL4401 Blend Oil Temperature Compensated Flow Computer

+ EL4501 Multipoint Temperature Compensated Flow Computer (liquid service)
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1. COMMUNICATION CAPABILITY OVERVIEW

With EL4001, communication between EL4001 and the host system (personal computer, sequencer, etc.)
is available via RS-485. By communication, you can read the information displayed in the RUN mode,
read/write the setup parameters in the SET and/or SYS mode, or by popping the key card into the drive,
you can read/write the viscosity, density, and liquid kind you want to set up.

® No handshake: Nonprocedural

® One master to n slaves: n-multipoint communication (n: a maximum of 16 units)

® Compatible with local/remote selection : Shown on the LCD screen

* We do not offer software support for higher-level systems.

2. NETWORK CONFIGURATION

A higher-level (host) system (PC, sequencer, etc.) and lower-level systems (EL4001) are connected in a

network shown below.

% Be sure to connect a terminating resistance (100Q approx.) at both ends of the cable. EL4001 has a
100Q terminating resistor internally. At the end of communication channel, place the DIP switch at the
rear in the ON position; at an intermediate point in the channel, place it in the OFF position.

RS-232C

[

Host »
Computer |RS-232C RS485

—vW— Terminating Resistor

Terminating Resistor OFF Terminating Resistor ON

—/\/\/v—/—/\/\/v—

EL4001 EL4001
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2.1 About Write Protect

2.1.1 Write Protect with a Password
(1) Functions of Basic EL4001

Parameter write protect can be selectably enabled or disabled at the password setup menu in the SYS
mode. While the password setup is "ON", the computer prompts you to enter the password when
changing the RUN mode to other mode. When the password entered is identical with the registered
password, a switch to another mode is permissible. If not, a reminder message appears, prompting you
to enter the correct once again.

With the parameter setup cared inserted in the drive, on the other hand, entering a new parameter into
the card while the password setup is "ON", the registered password is also written in the card.

Inserting the card with the password setup in the "ON" while a transfer from the RUN mode to another
mode takes place, you can change modes to another mode without the need of keying in a password
if the password that has been written in the card is identical with the registered password. If not, a
reminder message appears, prompting you to enter the correct password again. In this case, you need
to key in the password.

< " | RUN Mode

Mode Select <
Screen  |—>|Password entry screen [—> SET Mode
—>| Password entry screen l_> SYS Mode

(2) Operation in Communication

In communication, you can change modes with the mode select command. By including a password in
the message at this time, write protect is enabled. With the password setup placed in "ON", a change
to another mode is permitted if the password in the message is identical with the registered one, similar
to the mode selection with keystrokes. If not, a reminder message is sent out. However, when the
password setup is in "OFF", the computer will override the password in the message.

(3) How to Reset a Password

In the password setup in the SYS mode, if "OFF" is your option for the setup, the computer will no
longer prompt you to enter the password.

(4) Where unable to Reset a Password

If you have forgotten your password and are unable to reset it, there is no way to reset it by
communication. In such a case, you can place the DIP switch inside the computer in the password setup
"OFF".

This resets the password, but it requires you to open up the computer front panel.

% CAUTION: For details of DIP switch setup, see EL4001 Key Operation Manual.
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2.1.2 Write Protect with DIP Switch
(1) Functions of Basic EL4001

By setting up the DIP switch on the basic EL4001 side, you can inhibit mode changes to the SET and

SYS mode. When protected, in function keys, "SET MODE" and "SYS MODE" will no longer appear on
the screen.

% For details of DIP switch setup, see EL4001 Key Operation Manual.

+— Write protected ¥
—————<MODE MENU>————— ————<MODE MENU>—————
07—06—13 : —06—
78 a5 Write enabled — 07=986—28
MODEL : EL4501 MODEL : EL4501
MULTI TEMP. COMP. MULTI TEMP. COMP.
RUN | | | RUN |SET |sYs
MODE | | | MODE | MODE | MODE

(2) Operation in Communication

In data communication, when you attempt to change modes with the mode select command, a message
will tell you with a response code that settings are write protected if so configured.
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3. LOCAL/REMOTE SELECTION

The communication modes in the EL4001 are defined as AUTO/MANUAL statuses.
AUTO allows reconfiguration of settings through communication or keystrokes (local/remote).
In MANUAL, control through communication is disabled.

MANUAL: Only data entry through keystrokes is valid. Communication is unconditionally disabled.
Set up at the communication setup menu in the SYS mode.
AUTO: Changes in settings by keystrokes or communication are acceptable.
Set up at the communication setup menu in the SYS mode.

Local: Only keystrokes are acceptable. In the RUN mode, switching from one mode to another
made through communication brings up a message telling you of the switchover, and goes
into the remote mode.

% Note ...When you want to make this operation in the local state with IC card (a key
card for EL4501, an adjust card for maintenance, and a model setting
card) inserted, do it from the PC of higher level with communication stopped.

Remote: Only communication is acceptable. In the RUN mode, keying in brings up a message
prompting you whether to switch into local, and goes into local if option is YES.

Local/remote and mode relationship

Keystroke

MANUAL (——>» AUTO

Comm. denied

Setup at comm.

Setup menu
In SYS mode
LOCAL REMOTE
keystrokes only Comm. only

Selectable only
In RUN mode

'''''''''''''''''''''''''' [
o Femte il
RUN 0 |
mode | |
Write protected | | ?aena;eaft)rlﬁough
1
! i | comm.
Writable i |
range through ! |
.comm. |
. ! | |
! 1
! 1
! 1
! |
: ! J
emmmmmmmmmomiooooo-- o

r MANUAL |

RIS

| SYS Comm. denied |

1 mode i

i SET | Selection through comm.

i mode | Selection through keystrokes
i RUN RUN E :’“'E')'('_I:"" i Setup thru DIP

1
mode <}: |[ mode j
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3.1 Mode Select Map

Shown below is the mode transition diagram.

Communication (remote)

L A—R A—R
————— <MODE MENU>————— — <SET MODE>—————
07—06—13 07—06—13
1345 Other than RUN 1347
mode -~
>
MODEL : EL4501 MODEL : EL4501
MULTI TEMP. COMP. MULTI TEMP. COMP
P It is Communication
< at SET./SYS mode now!
RUN | | |
MODE | | | Loc | | |LoC

!

To normal RUN mode

L A—R
—————<MODE MENU>—————
07—06—13
13:47

CHANGE TO LOCAL?

After showing for 3 seconds

A

I |[YES |NO
y
e A—L
————<MODE MENU>————] - A-L
o7-06-—13 | <MODE MENU>————
13:47 07—06—13
13:47
MODEL : EL4501 Conﬂn.conﬂnanq>
MULT1 TEMP. COMP. > CHANGE TO REMOTE

RUN |SET [sYs |
MODE | MODE | MODE | | | |
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4. SETUP ITEMS FOR COMMUNICATION

You can access communication-related menu items in the SYS mode.

4.1 Menu Items

Communication-related menu items include

Communication modes :
Transfer rate :

Data bit number :

Stop bit :

Home address :
Terminate :

BCC :

Parity :

4.2 Menu Trees

AUTO/MANUAL

1200, 2400, 4800, and 9600

7 bits and 8 bits

1 bit, 1.5 bits, and 2 bits
2-digits hexadecimal: 00 to OF
None, LF, CR, and CR + LF
None, BCC, SUM

None, odd or even

SYS mode-related setup menus are given below.

SYS Mode
COMMUNICATION

—» MODE
MODE
—» bps RATE
bps RATE
—» DATA BIT
DATA BIT
—» STOP BIT

—» ADDRESS
ADDRESS
—» TERMINATE

—» BCC
BCC
—» PARITY

PARITY ———

BPS BIT ——

Select (AUTO/MANUAL)

Select (1200, 2400, 4800, 9600)
Select (7 bits, 8 bits)

Select (1 bit, 1.5 bits, 2 bits)

Select (00 through OF)

TERMINATE — Select (Non, LF, CR, CR + LF)

Select (None, BCC, SUM)

Select (None, odd, even)

% For details about menu items, see EL4001 Key Operation Manual.

10
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5. COMMUNICATION PROCEDURE

The host system (PC, for example) sends an R/W command to a client or secondary system (EL4001).
The secondary equipment (EL4001) in turn sends a response only when the home address is in
agreement; if not, it abandons the message without sending any response. In the meantime, the host
system (PC, for example) awaits a response from a client (EL4001) after command transmission for a
predetermined time period (5 seconds or so). If no response is received within this time duration, it is
necessary for the host system (PC, etc.) to retry or other processing.

- Normal send/receive:

Host system Command EL4001

D
- |

Response

- Reception error with EL4001:
Upon detection of an error, such as command error or functional error on the EL side, a response
message with an error code is sent back to the host.

Host system Command EL4001

T
-

Response message
is sent back with an
error code.

- If communication failure occurs on the EL side or the host fails to receive a response:
Following a command transmission, the host goes into wait state. If it fails to receive a response within
a preset period of time, it retries the transmission.

Host system Command EL4001

If no response
within a preset | | _------71
period of time.

Command retransmit

T

11
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6. COMMUNICATION FORMAT

6.1 Command Format

1 2 3 4 5 6 7
OiO|F:O|RiR|0:iO]| ..... :
S g B
X| o5 0 g S ko X| C 3
0O C 1] RS o c
(OIS o 9 € -oa S = =
So|53| 5 | 5 |88 E
<s | < (&) o o =
No. Item Description Bytes
1 Client system No. Client system (EL4501) address 00 through OF in 16 ways 2
2 Host system No. Host system (PC, etc.) address FO through FF in 16 ways 2
3 | Command Defined by two upper case English characters 2
4 Function code Defined by two upper case English characters for each command 2
5 | Characters Defined for each command Indefinite
. (1) None 0
Setup is
6 |BCC WP o) sum 2
optional.
(8) BC C (XOR) 2
(1) None 0
7 Terminate Set.up IS (@ LF !
optional. (3) CR 1
4 CR+LF 2
All character strings are in ASCII code.
6.2 Response Format
1 2 3 4 5 6
OI0O|F:iO|0i0] ... :
S o E B
T ° T C
x|, ¢ 3 |, x| C
S 2 o 5 o)
%) ] =
82,8 5 |3 2
sS|ET| & |58 E
2|22 | 2 |65 2
No. Iltem Description Bytes
1 Client system No. Client system (EL4501) address 00 through OF in 16 ways 2
2 Host system No. Host system (PC, etc.) address FO through FF in 16 ways 2
3 | Response code Defined by two upper case English characters 2
4 | Characters Defined for each command Indefinite
Setup is (1) None 0
5 BCC optional. @) SUM 2
(3) BC C (XOR) 2
(1) None 0
6 | Terminate Set.l'lp s @LF !
optional. (3) CR 1
4 CR+LF 2

12
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6.3 Communication Commands

Each command is represented in a two-byte code. Commands come under three major groups -
READ,WRITE, and special.

R R : Read the information in the RUN mode.
R S : Read the information in the SET mode.
WS : Write the information in the SET mode.
R Y : Read the information in the SYS mode.
WY : Write the information in the SYS mode.
R E : Read an error status.
R L : Read/reset the error logging.
R | : Read the model setup information.
S M : Local/remote select
M C : Mode select command
R C : Read the computer status.
R D : Read the calendar.
WD : Write the calendar.
S T : Total counter reset
S A : Simulated analog output
S C : Special command
In the case of EL4501
Batch write/read of settings
Data: Liquid kind, viscosity, viscosity unit, density, density unit.
Read/write liquid kind.
Read/write viscosity and viscosity unit.
Read/write density and density unit.

13
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6.4 About the Numerical Data Units in the message

Any units can be chosen for numerical data in data communication with the host system (PC, etc.). Take
a pressure unit Pa, for example, when Pa ("PASCAL") is your setup option pressure unit on the host
system (PC, etc.) side, then the pressure-related numerical values in data communication will read in Pa

across the board.

For this reason, all unit-dependent numerical values (temperature, pressure, instant flowrate, etc.) are

paired with corresponding unit codes before they are transmitted.

— Host System —
Set up (screen)
|;’ressure: PASCAL—‘
Memory
|;'essure: PASCAT‘

J

Message
|;'essu re: PASCAT‘ [

Transmit

— EL4001
Set up (screen)
|7:>ressure: PASCAL_‘
Memory
|:ressure : kgf/c%

ﬁ Convert

Message
|;ressure: PASCAT‘

6.5 About the Numerical Data Format in Data Transmission

Numerical data format in data transmission basically come under the following two styles where all

characters use the ASCII code with decimal point eliminated.

(1 Standard format

Numerical data format generally uses an "exponential representation”.
+ Mantissa sign 1 digit

+ Numerical value in mantissa 6 digits

+ Exponent part sign 1 digit

+ Numerical value in exponent part 2 digits

(2 Special (accumulated total) format

Total counter pulse uses the following format.
« Integer part 10 digits (effective data 8 digits)

14
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6.6 Response Codes

Code Name Description

00 Normal data reception Normal reception

01 Communication error Undefined

02 Parity error Parity check error (hardware)

03 Data length error Data received has an illegal length (buffer overflow)

04 Data error Data received is invalid.

05 BCC check error BCC (block check character) check error (software)

10 Command error An undefined command has been received.

11 Function code error Data received is an error.

12 Local select An undefined function code has been received.

13 Forced remote termination A switchover from remote to local has taken place by operating a key.

(A switchover was made properly in the RUN mode.)
50 Local error A switchover from remote to local has taken place by operating a key.
(A forced switchover was made in a mode other than RUN mode.)

21 Mode lock error Mode select remains locked by DIP switch.

22 Mode setup error Command received is invalid to implement in the current mode.

23 Password error Invalid password

24 Parameter error Parameter (data format) is invalid.

25 Setting out of range Setting is invalid.

30 Model-specific command Commands incompatible with this model
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6.7 Procedure to Change Parameters in the SET Mode

If it is desired to change parameters in the SET mode in communication, follow the steps given below:

(1 With computer status read command (RC), make sure of the mode.
(1) If the response is local, select the remote with mode select command.
(2) If the response is remote, go to 3 .
(3) If write protected by DIP switch, cancel the DIP setting in the computer.

(2) With local/remote select command (SM), switch to the remote.
- At this point, a message telling you of a switch from local to remote appears on the EL4001 screen.

(® With computer status read command (RC), make sure of the mode.
(1) If the response is in the SYS mode, select the RUN mode with mode select command (MC).
(2) If the response is in the SET mode, go to ® .

@ Switch from RUN to SET with mode select command (MC).
- At this point, the data in the EEPROM is copied to the RAM workarea.
+ The EL4001 display shows the SET mode main menu screen.

(® To view the data you want to modify, read the parameters with SET mode data read command (RS).
(® With SET mode data write command (WS), change the parameters of interest.

(@ Repeat steps & and ® until all changes are made. Then, with mode select command (MC), calculate
the minimum scaling factor for pulse output (SET — scaling setup).
+ A response with the minimum scaling factor for pulse output is sent back.
- With mode select command (MC), you can cancel the modification and return to the RUN mode at
this point.

With mode select command (MC), switch the scaling setup to the RUN. At this point, the scaling

factor for pulse output you set up is added to the command message.

- By this process, the contents modified in the RAM workarea is copied to the EEPROM, and the
scaling factor for pulse output is set up.

(1) If the response is acceptable, a switchover to the RUN mode takes place.

(2) If the response is unacceptable, the state (7) remains unchanged.

» In this case, with mode select command (MC), you are to cancel or set up the right value again,
and switch from the scaling setup to the RUN once again.

16
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6.8 RUN Mode Data Read Command (RR)
6.8.1 Description

With this command, the information shown in the RUN mode can be read in batch or individually.
Function codes are assigned to individual items to be read.

Function No. 00 : Batch read
01... : Read individually

% CAUTION: You can read in RUN, SET, or SYS mode. In the SYS mode, however, the
contents to be read are those last calculated because calculation does not
take place in the SYS mode

Functions of Read Command in the RUN Mode by Model

Function EL4101 EL4111 EL4121 EL4131
00 Batch read Batch read Batch read Batch read
01 Total count 1, unit Total count 1, unit Uncorrected total, unit Uncorrected total, unit
02 Total count 2, unit Total count 2, unit Corrected total, unit Corrected total, unit
03 —_— Instant flowrate, unit _— e
04 Instant flowrate, unit Temperature, unit Unc;lcgr\t;\?r(;[zc,j :;]?tt ant Un(;loor\:verc;fac’i Lljr:]?: ant
05 Pressure, unit Pressure, unit Corrected instant flowrate, unit | Corrected instant flowrate, unit
06
07 Corr. factor 1, unit Corr. factor 1, unit Temperature, unit Temperature, unit
08 Corr. factor 2, unit Corr. factor 2, unit Pressure, unit E—
0 9 |Meter error corr. factor, unit|Meter error corr. factor, unit e e
0 A |Meter correction factor, unit|Meter correction factor, unit|  Correction factor, unit Meterf:grt%rrclj)r::'te ction
0B | Specific weight, unit Specific weight, unit Meterfggt%rncfr:irf"t'o” Tempecrzt;;f correction
0C Specific enthalpy, unit Specific enthalpy, unit 3 a corr. factor, unit _—
oD e _— T/P corr. factor, unit e
OE E— —_— Quadratic correction factor, unit —_—
Function EL4201 EL4211 EL4301 EL4311
00 Batch read Batch read Batch read Batch read
01 Uncorrected total, unit Uncorrected total, unit Uncorrected density, unit | Uncorrected density, unit
02 Corrected total, unit Corrected total, unit Corrected density, unit Corrected density, unit
03 E— - - _
04 Unc;loor\;ic;ttzc’j LIJrr]:tt ant Un(;loor\;(/-:-rc;ﬁc,l Lljrrﬁ ant Temperature, unit Uncorrected total, unit
05 Corrected inst.ant flowrate, | Corrected inst.ant flowrate, Density period, unit Corrected solidg content
unit unit total, unit
06 e Temperature, unit _
07 Temperature, unit Meter error cor!rection Solids content. weight ratio, Uncorrected ingtant
factor, unit unit flowrate, unit
08 Pressure. unit Temperat.ure corre_ction qurected solids cont.ent
’ coefficient, unit instant flowrate, unit
09 —_— Density, unit —_— —_—
OA Correction factor, unit EE— EE— Temperature, unit
0 B | Meter error correction factor, unit E— E— Density period, unit
0C 3 a corr. factor, unit  —  —
OD T/P corr. factor, unit S E— Meter error correction factor, unit
0 E |Quadratic correction factor, unit — —_— Solids content weight ratio, unit
OF Density, unit —_— _
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Functions of Read Command in the RUN Mode by Model

Function EL4321 EL4401 EL4501
00 Batch read Batch read Batch read
01 Uncorrected density, unit Total count 1, unit Uncorrected total, unit
02 Corrected density, unit Total count 2, unit Total corrected for viscosity, unit
03 Instant flowrate, unit Total corrected for V|scc_)3|ty and
temperature, unit
04 Temperature, unit Temperature, unit Temperature, unit
05 Pressure, unit Blend rate, unit Density set, unit
06 Viscosity set, unit
07 Molecular weight, unit Overall meter error, unit Overall meter error, unit
08 Specific weight, unit Volumetric conversion Volumetric conversion factor, unit
factor, unit
09 E— E—
0A —_— —_— Correction factor E1
0B —_— —_— Correction factor E2
oC —_— —_— Frequency
6.8.2 Command/Response
(D Batch read [with 8 items to be displayed in the RUN mode (EL4501)]
Host system ? Client| Host RR Func. E BcclC L
x| No. | No. code| R(F
1 1 1 1 1
Client system S client|Host| Res- Display 1 Unit
EL4501 ; No. | No. [ponse|  (Uncorrected total)
1 1 1 1 1 1 1 1 1 1 1 1 1
Display 2 . Display 3 . Display 4 .
(Total corrected for viscosity) Unit (Total corrected for vis., temp.) Unit (Temperature) Unit
Display 5 ) Display 6 . Display 7 .
(Density set) Unit (Viscosity set) Unit (Overall meter accuracy) Unit
Display 8 Unit Display 9 Unit Display 1 0 Unit

(Volumetric conversion factor)

(Correction factor E1)

(Correction factor E2)

Display11

(Frequency) Unit

IO
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Example: To read in batch (EL4501)

Host system
PC, etc.
HEX data

S
T[O1|FO|(RR|0OO
X

02[30|31]46|30|52|52[30]30

74

37|34

O
mr-

OD|OA

Client system

EL4501

01|(FO|00

IX—W

30|31/46(30|30|30

0000000O0O0O

30[30]30]30/30|30|30|30/30|30

29

32|39

00000OO0O0O0OO0O

30]30]3030/30|30|30]30[30[30

29

32[39

0000O0OO0OO0O0OOO

30|30|30]30]30|30|30]30|30|30

29

32|39

— 299769+ 01

2D|32|3939]3736/39[2B30|31

20

32|30

+100000+00

2B|31]30]30/30|30|30]|28[30|30

5C

35|43

+250000+00

2B|32|35/30]30|30]30]2B|30|30

8D

38)44

+100120+00

2B|31]30]30]31]32]30[28|30|30

00

30|30

+100000+00

2B|31]30]30]30|30|30]28[30|30

00

30[30

+100000+00

2B|31]30]30]30|30]30]2B|30|30

00

30|30

+100000+00

2B|31]30/30]30]30]30[28|30|30

00

30|30

+100000+00

2B|31]30]30|30]30]30]28|30| 30

00

30|30

O
mr-

8 X—m

0A

(2 To read individually (EL4501)

Host system

Client|Host Func|
No. | No. code
1 1 1 1

S
T
X

X—m

BCC

Client system

EL4501

Client{Host | Res-
No. | No. [ponse|
1 1 1

X—w

Display data

Unit

BCC

Example: 4th tem (temperature) in RUN mode (EL4501)

Host system
PC, etc.
HEX data

S E
T[O1|FO[(RR|04|T
X X

02[30|31[46|30|52|52[30|34|03

70

37|30

mr

C
R

OD|0A|

Client system

EL4501

01|(FO|0O0

XM

30|31]46(30[30|30

—300588+01

2D|33/30]30|35|38|38]2B|30|31

20

Sx-m

32|30]

37137

O

0D
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6.9 SET Mode Data Read Command (RS)

6.9.1 Data

With this command, you can read the data set up in the SET mode individually. The function codes are
assigned to individual items to be read.

Functions of SET Mode Command and Contents

Func. Bracket Item Data format 4101 [41114121]4131|4201 4211 {4301 |4311 | 4321|4401 | 4501
00 Unit XX O|O]O|O|O0|0]|O0|0]0]|0O
01 Fixed value FXXXXX+HXX O|0|O0|O0|O0|O|O|O0|O0]|0O
02 Baseline FXXXXXX+XX O|0|O0|O0|O0|O|O|O0|O0]|0O
03 Full scale FXOOXXX+XX O|0|O|O0|0|O|0]0]0]|0O
04 Temp. input Under alarm point AKX +XX O|O01O01O0]O0]|O0|O0|O0|0]|0O
05 Over alarm point FXXXXXX+XX O|O]O|O|O|O]O|O|0]0O
06 Under fallback value FXXOXXK+AXX O|0|O0|O0|O|O|O|O0|0]|0O
07| Over fallback value +XXXXXX+XX olololololololo]o]o
08 Smoothing factor FXXXXXK+XX O|lO1O01O0]O0]|O0O|O0|O0|0]|0O
10 Unit XX O|10]0 O OO0

11 Fixed value FXXXXXX+XX | O | OO O 0|0
12 Baseline +XXXXXX+XX | O | O | O O 0|0
13 Full scale FXXXXX+XX [ O[O | O @) OO0
14 Press. input Under alarm point FXXXXX+XX [ O[O | O O OO0

15 Over alarm point FXXXXXX+XX | O[O | O O 0|0
16 Under fallback value +XXXXXX+XX | O | O | O O 0|0
17 Over fallback value +XXXXKX+XX | O] OO O OO0
18 Smoothing factor FXXXXXX+XX OO O 010
20 Pulse input Meter factor FXXXXX+XX [ O[O|O[O]O]0O O 010
21 Max. frequency FXXXXX+XX | OO OO0 |0 O OO
22| Total count 1 Unit XX O|O0]O0|O0|0|0O O OO0
23| Total count 2 Unit XX O|0|O|0]O0|0O O Ol10
24 Total count 3 Unit XX O
25 Instant flowrate measuring system XX Ol01010]0]0 O 010
26 Low cutoff frequency FXXXXXX+XX | OO OO0 |0 O OO
27 Low cutoff count stop XX O|O0]O0|O0|0|0O O OO0
28 Instant measure Smoothing factor FXXXXX+XX | O] OO | OO0 O OO0
29 Max. wait time, instant rate measuring | +XXXXXX+XX | O | O|O|O|O|O O 010
2A No. of cycles, instant rate metering | +XXXXXX+XX | O[O | O[O |O|O O OO
2B Interpolation XX O|O0]O|O0|0|0O O OO0
2C Ref. clock correction factor FXXXXX+XX | O] OO | OO0 O OO0
30 Unit XX O|lO|O|O0|O|O]O|O|O|O|0O
31 Baseline FXXXXXX+XX | O OO |O]O|O0]O0O|O0]O0|0|0
32 Analog output Full scale FXXXX+XX [O]O[O]O|O|O|O|O0O1O0[0O|0O
33 Upper limit of output FXXXXXX+XX | O[O O |O[|O[O|O|O[O[0O]|0
34 Lower limit of output HXXXXXXAXX [ OO OO O1O|1O0]1O0]010]|0
35 Low cutoff AXXXXXK+XX O
36| Instant flow 1 Unit XX Ol01010]0]0 O O

37| |Instant flow 2 Unit XX O|O]O|0O O

38| Analog output Smoothing factor FXXXXXX+XX | O[O |O|O[O[O|O|O[O[O0]|0
39

40 Correction system XX OO O OO0
41 4 a cor. factor a factor AXXXXXX+XX OO0 O o]0
42 B factor FXXXXKAXX 0|0 O 0|0
43 Ref. temperature FXXXXXX+XX OO O OO0
44 T/P corr. factor Ref. temperature FXXXXXX+XX O @) O

45 ) Ref. pressure XXX +XX O O O
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Func. Bracket Iltem Data format  [4101[4111|4121|4131|4201|4211|4301 [4311|4321]4401|4501
50 Correction system XX OlO|O|O|O0]0O O O
5 1 Fixed value FXXXXXX+XX | O[O ]O|O|O|0O O O
52 Frequency 1 FXXXXXX+XX | O[O ]O|O|O|0O O O
53 Frequency 2 FXXXXXXAXX | OO O 10100 O O
54 Frequency 3 FOXXXX+XX | O[O ]O]O|O|O O O
55 Frequency 4 FOXXXX+XX | O[O ]O]O|O|0O O O
56 Frequency 5 FXXXXXX+XX | O[O ]O|O|0O|0O O O
57 Frequency 6 FXXXXX+XX | O[O ]O|O|O|0O O O
58 Frequency 7 FOXXXX+XX | O[O[O]O|O|O O O
59 Temp. input Frequency 8 FXXXXXXHAXX [ O O[O 1O|O|0O O O
5A Frequency 9 XXX | O[O ]O]O|O|0O O O
5B Meter error 1 FXXXXKX+XX | O[O ]O|O|O|0O O O
5C Meter error 2 FXXXXXX+XX | O[O [O|O|O|0O O O
5D Meter error 3 FXXXXXXHXX [ OO[O1O|O|0O O O
5E Meter error 4 FOXXXX+XX | O[O ]O[O|O|O O O
5F Meter error 5 FXXXXXX+XX | O[O ]O|O|O|0O O O
60 Meter error 6 FXXXXXX+XX | O[O ]O|O|O|0O O O
6 1 Meter error 7 FXXXXX+XX | O[O ]O|O|O|0O O O
162 | Meter error 8 FOXXXX+XX | O[O ]O]O|O|O O O
63 Meter error 9 FOXXXX+XX | O[O ]O[]O|O|0O O O
68 Density Unit XX 0110
69 Density AXXXXXX+XX OO
70 Factor Pa FXXXXXX+XX O O O
71 Factor Pb FXXXXXX+XX O O O
72 Factor Pc AXXXXXX XX O O O
73 Quad. corr. factor Factor Ta XOOOXXX O O O
7 4 Factor Tb AXXXXXX+XX O O O
75 Factor Tc FXXXXXX+XX O O O
76 Factor Da AXXXXXX+XX O
77 Factor Db AXXXXXX+XX O
78 ) Factor Dc AXXXXXX+XX O
Solids cont. calc.
79 Factor Ta FXXXXXX+XX O
7A Factor Tb FXXXXXX+XX O
7B Factor Tc AXXXXXX+XX O
7C Factor Z FXXXXX+XX O O O
7 D| Compression deviation factor. Factor B FXXXXX+XX O O O
7 E Factor C +XXXXX+XX O O O
8 0 |Superheated steam relative dens. Unit XX O
8 1 | Superheated steam sp. enthalpy Unit XX O
8 2 | Saturated steam relative dens. Unit XX O
8 3| Saturated steam sp. enthalpy Unit XX O
88 Ref. temperature FXXXXXX+XX O O
89 Temp. corr. coeff. Coeff. A AXXXHXXX+XX O O
8 A (EL4131) Coeff. B AKX +XX O O
8B (EL4211) Coeff. C FXXXXXXK+XX O O
8 C Max. corr. coeff. FXXXXXX+XX O O
90 Density calculation Unit XX OO0
91 (EL4401) Under fallback value | +XXXXXX+XX O10
92 (EL4501) Over fallback value | +XXXXXX+XX OO
93 Unit XX OO0
94 Fixed value FXXXXXX+XX OO0
95 Under alarm point | +XXXXXX+XX O]10|0
96 Over alarm point AXXXHXXX+XX OO0
97 Density calculation Under fallback value | +XXXXXX+XX Ol0|0O
98 Over fallback value | +XXXXXX+XX Ol0|0
99 Ref. temperature FXXXXXX+XX OO
9A Density with air XXX +XX OO0
9B Temp., air calibration | +XXXXXX+XX OO0
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Func. Bracket ltem Data format  [41014111|4121|4131|4201|4211{4301 {4311 |4321|4401 | 4501
9C Density period with air FXXXXXX+XX O10
9D Density with water +XXXXXX+XX OO
9E Density during calibration with water | +XXXXXX+XX OO
9F Density period with water +XXXXXX+XX OO

A Q| Temp. corr. coeff. of tube spring const.| +XXXXXX+XX OO

A1 Reference temperature.conversion EXO0KLXX o)

factor of density

A2 Dens. calc. Density of carrier fluid HFXXXXXX+XX O

A3 Density of target fluid +XXXXXX+XX O
A4 Selection of measuring system XX O

A5 Period (time) +FXXXXXX+XX O

A6 Constant do FXXXXXX+XX O

A7 Constant K +XXXXXX+XX O

A8 Temperature during calibration, tcal | +XXXXXX+XX O
A9 Temperature coeff. a FXXXXXK+XX O
BO Density input Unit XX 01010
B 1 Corr. factor of internal ref. oscillator | +XXXXXX+XX O1010

Cco Viscosity unit XX O
Ci1 Under alarm point FXXXXXX+XX O
C2 Over alarm point FXXXXXK+XX O
C3 Meter error corr. visc.u1 FXXXXXX+XX O
c4 Meter error corr. visc.p2 +FXXXXXX+XX O
C5 Meter error corr. visc.u3 HFXXXXXX+XX O
C6 Meter insp. Velocity (freq. 1) FXXXXXX+XX O
c7 Meter error 11 +XXXXXX+XX O
Cc8 Meter error 21 FXXXXXX+XX O
c9 Meter error 31 FXXXXXX+XX O
CA Meter insp. Velocity (freq. 2) FXXXXXX+XX O
CB Meter error 12 FXXXXXK+XX O
ccC Meter error 22 FXXXXXK+XX O
CD Meter error 32 FXXXXXX+XX O
CE Meter insp. Velocity (freq. 3) FXXXXXX+XX O
CF Meter error 13 +XXXXXX+XX O
DO Meter error 23 FXXXXXX+XX O
D1 Meter error 33 +XXXXXX+XX O
D2 Meter insp. Velocity (freq. 4) FXXXXXX+XX O
D3 Visc. corr. setup Meter error 14 +FXXXXXX+XX O
D4 (EL4501) Meter error 24 HFXXXXXX+XX O
D5 Meter error 34 FXXXXXX+XX O
D6 Meter insp. Velocity (freq. 5) FXXXXXX+XX O
D7 Meter error 15 +XXXXXX+XX O
D8 Meter error 25 FXXXXXX+XX O
D9 Meter error 35 FXXXXXK+XX O
DA Meter insp. Velocity (freq. 6) +FXXXXXX+XX O
DB Meter error 16 HFXXXXXX+XX O
DC Meter error 26 HFXXXXXX+XX O
DD Meter error 36 +FXXXXXX+XX O
DE Meter insp. Velocity (freq. 7) FXXXXXX+XX O
DF Meter error 17 FXXXXXX+XX O
EO Meter error 27 FXXXXXX+XX O
E1 Meter error 37 HFXXXXXX+XX O
E2 Meter insp. Velocity (freq. 8) +FXXXXXX+XX O
E3 Meter error 18 +XXXXXX+XX O
E4 Meter error 28 FXXXXXX+XX O
E5 Meter error 38 FXXXXXX+XX O
E 6 Meter insp. Velocity (freq. 9) FXXXXXX+XX O
E7 Meter error 19 FXXXXXX+XX O
E8 Meter error 29 FXXXXXX+XX O
E9 Meter error 39 FXXXXXX+XX O
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6.9.2 Command/Response

(1 To read numerical data

S|Client| Host Func|E clL
Host system | T RS 1T(BCC
PC. etc. X Nlo‘ Nlo. | colde X . R|F
Client system S [Client| Host| Res- ) |E clL
EL4501 ;r( No. | No. |ponsel Numerical data Unit ; BCC RIF
1 1 1 | N [N I [N N N AN A | 1 1
Example: Temperature baseline
S E clL
Host system [T|01|FO|[RS|02(|T|7 7 RIE
X X
HEX 02|30|31]46|30|52|53|30]32|03|37|37|0D|0A
Client system S E clL
EL4501 ;01 FOOO—1OOOOO+O12O;7ORF
02[30|31]46[30]30|30|2D|31]30]30|30]30]30|28| 3031 [32] 30| 03] 37|30[ 0D 0A
(2 To read numerical data
S|Client|Host Func|E
H g C|L
ost system ; No. | No. RS code ;BCC R|F
1 1 1 1 1
Client system S|Client|Host| Res- E clL
EL4501 T| No. | No. [ponse Deta| T1BCC| R |F
1 1 1 1 1
Example: Temperature unit
S El_ clc|L
Host system |T[O1|FO[RS OOT75RF
X X
HEX 02[30]31]46|30[52|53|30|30{03|37|35|0D[0A
Client system S E clL
HEX 02[30|31]4630]30|30[32]30] 03] 37 36| 0D|0A
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6.10 SET Write Command (WS)
6.10.1 Data Contents

With this command, you can write the data in the SET mode individually.
Function codes are assigned to individual contents to be read. Modes other than SET mode are invalid.

Numerical data and their units are set up individually in pairs. These units however differ from those set
up in the SET mode in that they are used in data transmission.

Example: Where °C is selected at the temperature unit setup menu in the SET mode, setting up "K" in
messages over the communication network by no means alters SET-mode temperature
related items to read in 'C.

6.10. 2 Command/Response

(1 To write numerical data

S Client|Host Func E c|L
Host system|T WS 1Unit Numerical data T|BCC
PC. etc. X No. | No. code X R|F
| | | | | I T Y T T O | |
Client system S|client| Host| Res- |E L
EL4501 ;I'( No. | No. |ponse| ; BCC(R; F
1 1 1 1
Example: Temperature baseline
S Bl «lc|L
HostsystemT01FOW80220+500000+O1T**RF
X X
HEX 02|30]31|46|30|57|53|30|32|32]30|2B|35]30]30|30]|30|30[2B[30]|31|03] | |oD[oA|
Client system S E clL
EL4501 o O[T OO0 T * *|R|F
HEX 02|30]31[46]30|30|30[03] | |oD|0A

(2 To write data

S|Client| Host Func. E
Host system ; No. | No. [W S|code Data ; Bcc|C

PC, etc.
1 1 1 1 1 1

Client system S [Client| Host| Res- $ scolClL
EL4501 No. | No. [ponsg| X R

x—

Example: Temperature unit

PC, etc.
HEX

S
Host system ; 0O1|FO|wsS|00|20

o
2 X—m

2|30|31]46|30[57|53[30|30|32|30

Client system
EL4501

HEX

O01|FOf0O0

[IX—®m

30|31[46(30[30|30] |__|oD|0A]
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6.11 SYS Mode Data Read Command (RY)
6.11.1 Description

This command reads the contents data shown in the SYS mode individually. (See the list of SYS Mode
Command Functions.)
Modes other than SYS mode are invalid.

Function of SYS Mode Command

Func- Bracket ltem Data Data
tion format| 00 01 02 03 04
0 O | Temperature input Input type XX NONE Rt100Q 4-20mA 1-5V -
01 Pressure input Input type XX NONE 4-20mA 1-5V
02 Analog output Output type XX
03 Density input Input type XX NONE | PULSE INPUT
04 Pulse output 1 Output type XX NONE | TOTAL COUNT1 | TOTAL COUNT2 | TOTAL COUNT3 | ALARM
05 Pulse out width XX 1mS 50mS — — —
06 Pulse output 2 Output type XX NONE | TOTAL COUNT1 | TOTAL COUNT2 | TOTAL COUNT3 | ALARM
07 Pulse out width XX 1mS 50mS — — —
08 Pulse output 3 Output type XX NONE | TOTAL COUNT1 | TOTAL COUNT2 | TOTAL COUNT3 | ALARM
09 Backlight AUTO/Manual XX AUTO MANUAL
0A ON/OFF XX ON OFF
0B Power ON reset ON/OFF XX ON OFF
0C RUN page save ON/OFF XX ON OFF
Func. Bracket ltem 4101 | 4111 121 | 4131 | 4201 | 4211 | 4301 | 4311 | 4401 | 4401 | 4501
0 0 | Temperature input Input type @) O @) @) @) O O O O O
01 Pressure input Input type O O O O O O O
02 Analog output Output type O @) O O @) @)
03 Density input Input type O O O
04 Pulse output 1 Output type O O O O O O O O O O
05 Pulse out width O @) O O O O O O O
06 Pulse output 2 Output type O O O O O O O O S S
07 Pulse out width O O O O O O O O O
08 Pulse output 3 Output type O O O O O O O O O O O
09 Backlight AUTO/Manual @) @) @) @) @) @) O O @) O O
OA ON/OFF O @) @) @) O @) O O O @) O
0B | PowerON reset ON/OFF @) O @) O O O O O O
0C| RUN page save ON/OFF O O O O O O O O O O O
Function of Analog output (Function 02)
Code

Model 00 02 04 05

EL4121 FLOW RATE FLOW RATE (C) — —

EL4131 FLOW RATE FLOW RATE (C) — —

EL4201 FLOW RATE FLOW RATE (C) - -

EL4211 FLOW RATE FLOW RATE (C) - -

EL4301 - — DENSITY % MASS

EL4311 FLOW RATE FLOW RATE (SOLID) SOLID RATIO DENSITY(C)
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6.11.2 Command/Response

S Client| Host Func.|E
Host system| T ,\;0 No RY cL:)de T BCC% ',;
PC, etc. X I' | ’ | | X |
Client system S|client|Host| Res- E
EL4501 T No. [ No. [ponse P2t8| T 1BCCIR
1 1 1 1 1

Example: Temperature input format

& Bl lclL
Hostsystem;l—(01 FO RYOO;**RF
PC, etc.

Q

2|30]31)46]30|57|53|30[30/03] | |oD|oA

Client system

SXm
%
%

IX—W

30[31]46]30[30|30] 30|31
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6.12 Write Command in SYS Mode (WY)
6.12.1 Description

This command writes contents in the SYS mode individually (See Functions of SYS Mode Command).
Command is invalid unless in the local or SYS mode.

6.12.2 Command/Response

S|Client|Host Func. E clL
Host system | T| \o. | No. |W Y]|code|Data| T BCCR F
PC, etc. X I' | ' | | | X |
Client system S|Client| Host| Res- |E clL
EL4501 ;r( No. | No. ponse; BCC R(F
1 1 1 1
Example: Temperature input format
S E clL
Hostsystem)T(O1 FO[(wY|OO 01;**RF
02|30|31]46[30|57|53|30[30|30| 31|03 | |0D[0A
Client system S E
L4501 T|o 1|Fofoo|T| S|k
X X
02[30]31]46|30|30|30]03] | [oD|0A|
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6.13 Error Status Read Command (RE)

6.13.1 Description

With this command, you can read the error count of the basic EL4001 and error flags (status). One error
is represented by one byte; 0 (30H) = normal status as opposed to 1 (31H) = error status. (See the List of
Functions.)

In reading individually, a response data is always sent in 2-bytes (specified location and 1-byte data that

follows).
Function codes
00: Error count and listing

01... : Individual error status

A List of Error Status Read Commands Functions Generated by the Basic EL4501

Ft;qug' ';lég% Display Description
1 01 ADJUST DATA ERROR Adjust data error : Sumcheck mismatch
2 02 ADJUST DATA LIMIT ERR Adjust data out of range : Adjustment data is out of acceptable range.
3 03 ADJUST DATA NONE Adjustment not yet set : Adjustment has not been made.
4 04 MODEL PROGRAM ERROR Model setup program error : Sumcheck mismatch
5 05 MODEL PROGRAM NONE Model setup program not yet set : Model setup program has not been set.
6 06 SET PARAMETER ERROR Setup parameter error : Sumcheck mismatch
7 07 SET PARAMETER NONE Setup parameter not yet set : Setup parameters are set to defaults.
8 08 RAM CHECK ERROR RAM check error : RAM check ended in error.
9 09 EEPROM CHECK ERROR EEPROM check error : EEPROM check ended in error.
10 0A PARAMETER PROTECT ERR Parameter write protect error : Parameter write protect in error
11 0B PROGRAM PROTECT ERR Model setup program write protect error
12 0C CALENDER ERROR Calendar setup error : Calendar setup is in error.
13 oD IC CARD WRITE ERROR IC card write error : Fails to write the IC card.
14 OE IC CARD READ ERROR IC card read error : Fails to read the IC card.
15 OF IC CARD ACCESS ERROR IC card access error : Card removed while accessing the IC card.
16 10 POWER ON Power ON : Power is turned ON.
17 11 A/D CONVERT ERROR A/D conversion error : Density converter circuit has a fault.
18 12 DENSITY CONVERT ERROR Density conversion error : Density converter circuit has a fault.
19 13 UNDEFINED
20 14 TEMP1. (PT) OVER Temp. input 1 Pt over flow : Temp. input 1 Pt level exceeded over alarm point.
21 15 TEMP1. (PT) UNDER Temp. input 1 Pt under flow : Temp. input 1 Pt level exceeded under alarm point.
22 16 TEMP2. (PT) OVER Temp. input 2 Pt over flow : Temp. input 2 Pt level exceeded over alarm point.
23 17 TEMP2. (PT) UNDER Temp. input 2 Pt under flow : Temp. input 2 Pt level exceeded under alarm point.
24 18 TEMP1. (ANA) OVER Temp. input 1 ANA over flow : Temp, input 1 ANA level exceeded over alarm point.
25 19 TEMP1. (ANA) UNDER Temp. input 1 ANA under flow : Temp. input 1 ANA level exceeded under alarm point.
26 1A TEMP2. (ANA) OVER Temp. input 2 ANA over flow : Temp. input 2 ANA level exceeded over alarm point.
27 1B TEMP2. (ANA) UNDER Temp, input 2 ANA under flow : Temp. input 2 ANA level exceeded under alarm point.
28 1C PRESS1. OVER Press. input 1 over flow : Press. input 1 level exceeded over alarm point.
29 1D PRESS1. UNDER Press, input 1 under flow : Press. input 1 level fell below under alarm point.
30 1E PRESS2. OVER Press. input 2 over flow : Press. input 2 level exceeded over alarm point.
31 1F PRESS2. UNDER Press. input 2 under flow : Press. input 2 level fell below under alarm point.
32 20 DENSITY OVER Density input 1 over flow : Density input 1 level exceeded over alarm point.
33 21 DENSITY UNDER Density input 1 under flow : Density input 1 level fell below under alarm point.
34 22 4mA SCALER 1 UNDER Analog output 1 under flow : Analog output 1 level fell below under alarm point.
35 23 20mA SCALER 1 OVER Analog output 1 over flow : Analog output 1 level exceeded over alarm point.
36 24 4mA SCALER 2 UNDER Analog output 2 under flow : Analog output 2 level fell below under alarm point.
37 25 20mA SCALER 2 OVER Analog output 2 over flow : Analog output 2 level exceeded over alarm point.
38 26 UNDEFINED
39 27 CALCULATION Calculation start / end : Keeps start and end time of calculation for error logging.
40 28 UNDEFINED
41 29 UNDEFINED
42 2A UNDEFINED
43 2B UNDEFINED
44 2C UNDEFINED
45 2D UNDEFINED
46 2E UNDEFINED
47 2F UNDEFINED
48 30 UNDEFINED
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6.13.2 Command/Response

1 A list of error status

Host system ?Client Host F{EFunc'EBCCC L
)%
PC. etc. X No. | No. code X R|F
1 1 1 1 1
T
Client system S|Client|Host| Res- [No. of i
EL4501 )1; No. | No. [ponse|Errors Data !
T AN T N I I T T T T A N N N N M N N |
1 23456 7 8 91011121314151617 181920
E
Data T|Bcc|S|L
X R|F
| N N NN (N [ Y N S [ N S S Ny I [ Y O A IO N | 1

2122 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48

Example: A list of status

S E clL
Hostsystem;(”FOREoo;**RF
PC, etc. 02|30]31|46|30|57]45[30]30[03 0D|0A
Client system S i
EL450T 7|01|F0[00[00{0000000000000000000 O
X 1
02[30]31]46]30|30]30[30[30]| 30|30] 30| 30]30]30]30]| 30]30] 30| 30|30| 30| 30| 30| 30| 30| 30|30| 30]
12 3 45 6 7 8 91011121314151617 181920
| E
iooooooooooooooooooooooooooooTBCC%F
| X
130/30]30]30]30]30|30|30]30]30]30/30|30|30|30]30/30/30|30]|30[30[30|30|30|30[30[30|30/03] | [OD|oA
2122 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48
(@ Individual
ST E
Host system | T C“ﬁm '}L‘?t RY 'c::Lcj)g(e: T(BCC| g ||;
PC, etc. X[ ™ ) X
1 1 1 1 1
Client system S [Client|Host| Res- | TS| E L
EL4501 Tl No. | No. ponse% g7 BCCg F
1 1 1 aja X 1
Example: A/D conversion error
S E cle
HostsystemT01FORE17T**RF
PC, etc X X
’ . 02|30|31[46|30|52|45|31]|37|03| | |OD|OA]
Client system S E
FLa50T T|o1|Fojoojoo|T|« =|S|E
X X
02|30]3146|30[30[30|30|30/03[ | |oD|oA
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6.14 Error Logging Read Command (RL)

6.14.1 Description
With this command, you can read the logging record of error events in batch or individually.

Function No. 00:

Batch read

01... : Read error events individually.
Error No. is the same as the byte number of error status read command. (00: "None")

% A total of 20 events can be stored in error record logging, error start/end discriminated. If error
start/end count exceeds 20 in the course of logging, overwriting takes place at the first data.
Accordingly, data stored in the first area of logging data is not necessarily the oldest one. It follows
that you specify the data area No., rather than the sequential order of data, when you specify the

contents to be read with this command.
¢ "Year" is not included in the date to be read in error logging.

Start/end code

0:Start1: End

6.14.2 Command/Response

(1 Batch read

S|Client| Host Func|E
Host system | T l\;o. No. RL cltj)de T BCCCR; llg
PC, etc. X . . . . X . Error item 1 Error item 2
Client system S|cii _ [0} [0)
EL4501 T Cll\;?t F,ilo(it chi:wZe No.| Date Time '§ No.| Date | Time §
X 1 1 1 1 | I | 1 1 1 1 1 L1 1
| Error item 3 Error item 20
) olE L
No.| Date Time |[8|- No.| Date Time |3|T|Bcc|C
o Olx R|F
L1 11 11 L1 1 111 11 1
Example : Batch read
S E clL
Hostsystem;01FORL00)T(**RF
PC, etc. 02|30|31|46]30|52]4c|30[30]{03| | |op|oA Error item 1 | Error item 2
Client system S | | | | |
501 Tlo1|Folo0|16i0 32 4i1 530i0[20i0324i15300
EL4501 X 1 ! ! ! !
d2]30131|46]30]30130|31[36]30] 33| 32|34 31 |35]33]30]30| 32| 30]30] 33| 32| 3431 |35| 33|30 30
| Error item 3 Error item 20
1 1 1 1 1 1 1 E
1 1 1 1 1 1 1 C|L
I34I0324I1530IO"'OOIOOOOIOOOOIOT**RF
: 1 1 1 1 1 1 X
|

1 1 1
33]34]30(33]32|34]31|35]33]30[30

1 1 1
30]30[30]30|30]30[30|30[30|30[30

ODJ]0A]
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(2 Read individually

S|Client|Host Func,
Host system ; No. | No. RL code BCCg L

PC, etc.
1 1 1 1 1

XM

Client| Host| Res- N
No. | No. |ponse| 0-
1 1 1 1

Client system

c|L
EL4501 BCC|z|F

Date Time

X =W
Code
X—m

Example: Read individually (3rd item)

Host system

S Ely «lc|L
TO1F0F{L03T*>¥<RF
PC, etc. X X

02|30|31]46]30[52]4c|30[33]03| | |op|oa
Client system S i i P E % x|C|L
EL4501 ;01 FO|0O0 34:0324:1530:0; RIF
1 1
02]30]31]46130]3030|33(34] 30|33 |32]34]31]35(23]30]30]03] | |oploa
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6.15 Model Setup Information Read Command (RI)
6.15.1 Description

This command allows you to read the model setup-related information in batch or individually.

00 : Read in batch (model code, model setup version, common ROM version, parameter status,
adjustment made or not yet made, password set or not yet set)
01... : Read individually

Function Description Data format
01 Model code XXXX
02 Model setup version XXX
03 Common ROM version XXX
04 Parameter status X
05 Calibration yes or no X
06 Password setup yes or no X
Description 0 1 2 3
Parameter status DEF SET End of setup
Calibration yes or no NO OK
Password setup yes or no Invalid Valid

6.15.2 Command/Response
(1 Batch read

S [Client|Host Func|E clL
Host system | T RL 1 T|BCC
PC. etc. X Nlo. Nlo. . colde X . R|F
Client system S|Client|Host| Res- | Model | Model | ROM E clL
EL4501 ;I'( No. | No. [ponse| code | version | version ®@©;I’( BCC R|F

(D Parameter status, (2 Calibration yes or no, (3 Password yes or no

Example: Batch read

s e[ T
Hostsystem;01 FOI|R I 00; R|F
PC, etc. 02|30]31|46[30|52]49|30[30]03| | |op|oA
I s E
S lonystem TO1F0004510300300311;**g:§
X
02[30]31]46]30]30|30[34|35]31]30| 33]30] 30|33|30] 30|33[31]31[03] | [oD|oA
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(@ Read individually (model code)

Sicyi E
Host system | T C,I\f)nt 'LC:)St R 1 Ezr:jfe T(BCC % I,;
PC, stc. X 1 ‘ 1 . 1 1 X 1
Client system S|Client|Host| Res-| Model |E clL
EL4501 ; No. | No. |ponse| code ;BCC R|F
1 1 1 1 1 1 1
Example: Read individually (model code)
S E « =lc|L
Hostsystem;01 FOI|RI OO; R|F
PC, etc. 02|30]31[46|30|52|49[30|30[03| | |opfoa
Client system S E clL
EL4501 ;O1FOOO4510)T(**RF
02|30]3146|30|30|30|34[35]31]30[03] | |oD|oA

6.16 Local/Remote Select Command (SM)

6.16.1 Description

This command switches local/remote communication status.

With this command, switching is enabled when the communication setup in the SYS mode is in "AUTO".
00: Local (keystrokes acceptable)
01: Remote (keystrokes unacceptable)

6.16.2 Command/Response

S Client|Host Func.|E clL
Host system | T S M | T|IBCC
PC. ete. X Nlo. Nlo. . colde X . R|F
Client system S|Client|Host| Res- |E clL
EL4501 % | No. | No. [ponsel ¥ (BCC|R |F
1 1 1 1
Example: Remote (keystrokes unacceptable)
S E « %|C|L
Hostsystem)T(o1 FOSM01)T( R|F
PC, etc. 02|30|31|46]30|53]4D|30[31]03| | |opfoa
Client system S £ % %|C|L
EL4501 X2 FO100” TIR|F
02|3031]46[30[30|30[03| | |op|oa
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6.17 Mode Select Command (MC)

6.17.1 Description
With this command, you can select RUN, SET, or SYS mode, similar to the way you operate the basic
EL4501 with keys.

A password is included in a message. It is ignored if the password function is set in the "OFF". If the
password is invalid with the password setup in the "ON", then the current mode remains unchanged.
In response, always the code of the current mode is returned.

Functions of Mode Select Command

Function Mode select Description
00 RUN—SET EEPROM — RAM Copied to workarea
01 S E T — Scaling Min. pulse output scaling calculation Min. output scaling factor to the response
02 Scaling =R U N Add scale factor to the command message. Resultant to response code. If OK, go
to RUN mode.
03 RUN—SYS Alter the end of calculation, go to SYS mode.
04 SYS—RUN Alter the end of calculation, go to RUN mode.
09 S E T mode cancel | Cancel all setup changes and return to RUN mode.

Mode Status Definitions

No. Mode
0 R UN mode
1 S E T mode
2 SY S mode
3 Scaling setup

6.17.2 Command/Response

@ RUN — SET

S|Client|Host Func. E
Host system | T ,\;in N%S M C CL(J)ZZ Password | T BCC(R; Ilg
PC, etc. X| ) X

1 1 1 1 1 1 1 1
Client system S|client|Host| Res- | & |E clL
EL4501 )1; No. | No. ponseg ; BCC R|F
1 1 1 1

Example
S E L
Host system | T/ 0 1|F oM C|o 0|0 0 0 0|T|* *|S
PC, etc. X X R|F
HEX 02[3031[46|30[4D|43[30[30[30|30|30|30[03| | [oD|oA
Client system S E
EL4501 TO1FOOO1;**8%
X
HEX 02|30]31|46]30[30|30[31]{03] | |oD|oA
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(@ SET — Scaling

S|cii E
Host system | T C,I\ﬁnt I-’Loost M C EL(EZ Password | T|BCC % llE
PC’ etc. X 1 . 1 . 1 1 1 L1 X 1
Client system S|client|Host| Res- |- @ Min. | Min. | Min. |E clL
EL4501 T 8| pulse | puise | pulse |T|BCC
x| No. | No. fponse| = scaling 1 scaling 2| scaling 3| X RIF
1 1 1 L1 L1 11 1
Example:
Host system | 2 1 | £ o [m c|o 1]0 0 0 o F|* *|C|L
PC, etc. X X RIF
HEX 02[30]31[46|30[4D|43|30[31[30|30|30|30[03| | [oD[oA
Client system S E clL
EL4501 ;01F0003+00+00+00;**RF
HEX 02|30]3146]30/30[30| 33|28|30]30| 28|30]30|2B|30]30/03| | [oD[oA
(® Scaling — RUN
S|client|Hos Func pulse | pulse | puise |E clL
Host system | T MC | Password : : : T|BCC
PC, etc. X No. | No. code! scaling 1| scaling 2| scaling 3 X R|F
1 1 1 1 1 L1 L1 1 1 1 1 1
Client system S |Client|Host| Res- |-g| E clL
EL4501 ; No. | No. |ponse| < )T< BCCIR|F
1 1 1 1
Example:
Host system| 2 6 ¢ | = 6 M c|0 1/0 0 0 0|+ 0 0]+ 0 0]+ 0 o|F|* #[S|t
PC, etc. X X RIF
HEX 02]30|31]|46|30|4D|43|30|31]30| 30|30|30|2B|30|30|2B|30|30| 2B|30|30|03| | [OD|0OA
Client system S E clL
el ;01|=ooo1)T(>l<>*<RF
HEX 02|30|3146|30|30|30|31]|03] | [OD[0A
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6.18 Computer Status Read Command (RC)
6.18.1 Description

This command allows you to read in batch or individually the data indicating the operating status of the of
the EL4501.

00 : Batch read
01... : Read respective items individually

Function Description Data format
01 Modes (RUN, SET, SYS, scaling setup) X
02 Card insertion (model, calibration, maintenance, parameters, logging) XX
03 Error count XX
04 DIP setup enabled, disabled X
Description 0 1 2 3
Mode RUN SET SYS Scaling setup
DIP Disabled Enabled
Description 00 10 20 40
Card insertion None Model Calibration | Maintenance

6.18.2 Command/Response

Host svst _?_Client Host| . |Func. $ scclclL
ost system | T| o, | No.
PC, etc. X IO Io | colde X | R|F
Client system S |client|Host| Res- [ 8| = | 5 |D|E L
T 8 7| BCC|§
EL4501 x| No. | No. ponse| 2 Sl&|! ; CCRI|F
1 1 1 1 1 1
Example :
S E
Host system clL
PC.etc. |5 [FORC|OO1T* *|R|F
HEX 02|30|31|46]30|52]43|30[30/03] | [oD|oAl
Client system S E clL
HEX 02|3031]46[30|3030[30|30]30|30]30|31[03| | [oD]oa
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6.19 SYS Mode Calendar Read Command (RD)

6.19.1 Description

With this command, you can read the calendar setting, or the date and hour displayed on the mode
select menu screen.

Any mode, including SYS mode, is valid for this command.

00: Batch read
01: Date 02: Year 03: Month 04: Day
05: Time 06: Hour 07: Minute

6.19.2 Command/Response
(1 Batch read

S|Client| Host Func|E
Host system| T No. | No. |R Dlcodel T BCC| g ||;
PC, etc. X[ ’ X
1 1 1 1 1
Client system S [Client| Host| Res- ) E L
EL4501 T No. [ No.jponse] ~ Date Time ;Bccg F
1 1 1 1 1 11 1 1 11 1
Example: Batch read
Host system | S E
rgiey ;O1F0RDOO)'I;**(R3I|;
HEX 02[30]31]46|30|52|44|30|30]|03| | [oDfoA
Client system S E % %/C|L
EL4501 ;01 F0009803301446; RIE
HEX 02|30]3146]30/30|30(39|38|30|33]33|30|31|34|34|36{03| | [0oD|0A
(2 Read individually
Sleyi E
Host system| T| %0 g p i clele I
PC, etc. x| No- | No- code|f
1 1 1 1 1
Client system S |Client|Host| Res- E L
EL4501 ; No. | No. |pons Year; BCC% F
1 1 1 1 1
Example: Read individually (year)
Host system | S E
rgiey ;O1F0RD01)‘I;**(F3H|;
HEX 02[30]31]46|30|52|44|30|31]|03| | [oDfoA
Client syst S E
X
HEX 02[30|31]46[30|30|30|39]38]03| | |op|oA
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6.20 SYS Mode Calendar Write Command (WD)

6.20.1 Description

With this command, you can write the date and time of calendar setting in the SYS mode.
Modes other than SYS mode are invalid.

00: Batch read
01: Date 02: Year 03: Month 04: Day
05: Time 06: Hour 07: Minute

6.20.2 Command/Response
(1 Batch write

S|Client| Host Func E
Host system | T I\;o. No. W D u Date Time |T BCC% L

PC, etc. X code X
1 1 1 1 1 1 1 1 1 1 1 1 1

Client system Client|Host| Res- | E clL
EL4501 X No. | No. |ponsg| )T( BCC RI|F

—0n

Example: Batch write

Host system
PC, etc.

E clL
o1|Fo|wp|oojog 0330[t51s5T|* xSk
X
HEX 03

S X—w

30|31]46|30[57|44|30|30|39|38]30|33|33|30|31|35(31]35

Client system
EL4501

HEX

O1|FO|0O

BX—0

2 X—m

30|31 4630|30|30 | |opfoa

(2 Write individually

Client|Host Func,
No. | No. |W D|code

E
C|L
BCCR

X—Wn

Host system
PC, etc.

F Minute
_|

—n

Client system Client|Host| Res- |E clL
EL4501 No. | No. [ponse| 7 [BCC|R

Example: Write individually (minute)

Host system S
PC, etc. ;O1FOWD0720

HEX

o
X -m

2|30|31[46|30|57]44|30|37|32| 30| | _[oDJoA

Client system S
EL4501 ;01 FO|0O

@ X—-m

HEX 02[30]31]4630|30|30
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6.21 SYS Mode Total Counter Reset Command (ST)
6.21.1 Description

With this command, you can reset the total counter readings in the SYS mode, either in batch or
individually.
Modes other than SYS mode are invalid.

00: Batch 01: Total 1 02: Total 2 03: Total 3
With a model having no more than two total counters, an attempt to implement code 03: Total 3 will

result in an error. Also, with a model not provided with total counters, always an error message will be
emitted.

6.21.2 Command/Response

Slcii E
Host system|T C,I\;(e;nt '}L%St ST EL(J)T}Z T(BCC| g :;
PC, etc. X ] I ] . ] ] X ]
Client system S [client|Host| Res- |E C|L
EL4501 ; No. | No. ponse; BCCIR|F
1 1 1 1
Example: Batch reset
Host system | S E clL
TIO1|(FO[ST|O0O|T|7 3
PC, etc. M N RIF
HEX 02[30]31]46|30|53|54|30|30/03[37[33[0D|0A
Client system S E clL
EL4501 x| O T|FOI00\FI7 4IRIF
HEX 02[30(31]46|30/30]|30]|03|37]34 |0D|0A
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6.22 Simulated Analog Output SYS Mode Analog Output Command (SA)
6.22.1 Description

With this command, a simulated analog output can be produced by setting up the value for simulated
analog output available in the SYS mode.

Modes other than SYS mode are invalid.

Following a command reception and sending its response, the analog output is updated.

The measuring unit to be set up is "mA".

00: Analog output 1 01: Analog output 2

6.22.2 Command/Response

S|Client|Host Func. E
Host system ; No. | No. S A code Analog output ; BCC g llg
PC, etc. 1 1 1 1 TN T N N B B 1
Client system S|Client|Host| Res- | E clL
EL4501 % No. | No. [ponsel ¥ [BCC|R |F
1 1 1 1
Example: Analog output 1
Host system | S 01 E clL
PC, etc. )T( FOSAOO+4OOOOO+OO;62RF
HEX 02|30]31]46]30|53|51|30]30|2B|34]30|30] 30| 30| 30| 28| 30| 30| 03|36 |32| 0D[ 0A|
Client system S E clL
EL4501 ;O1FO 00;74RF
HEX 02[30|31[46|30|30|30|03[37|34 |0D[0A
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6.23 Special Commands (SC) with EL4401

6.23.1 Function Codes 00 through 04

(1) Description

This command allows you to batch read the settings in the parameter setup mode (data: liquid kind,
density, and density unit).

00: Batch read
01: Read liquid kind of liquid A 02: Read density and density unit of liquid A
03: Read liquid kind of liquid B 04: Read density and density unit of liquid B

Code Liquid kind
0 Crude
1 Fuel
2 Lube

(2) Command/Response

Batch read
Sleii E
st st | 102710515 o[ oot
PC, etc. X| ) X
1 1 1 1 1
Client system S |Client[Host| Res- [Liquid Densi Dens,
EL4401 & | No. | No. [ponse kind ensity unit
1 1 1 1 I I N I N N N | |
Liquid Densit Dens|E BCC clL
kind ensity unit | R|F
1 | I T Y T | | 1
Example: Batch read
Host system | S E clL
TIO1|FO|S C|[OO|T|* *
PC, etc. X M RIF
HEX 02[30|31|46|30|53]43[30[30/03]| | |obfoA
i S
Client system Tlo1|Foloo|oo[+100000+00[5¢C
X
HEX 02|30]314630[30]|30|30|30|2B|31| 30| 30]30| 30|30 2B[30| 30| 35| 43
E clL
00|+ 1 OOOOO+OOOOT**RF
X
30|30[2B[31]30|30]30|30|30| 28| 30| 30[30|30|03 op|oa
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6.23.2 Function Codes 05 through 07

(1) Description

This command allows you to batch write the settings in the parameter setup mode (data: liquid kind,
viscosity, viscosity unit, density, and density unit).

(For codes assigned to units, see Section 10. CODES ASSIGNED TO UNITS.)

05: Batch write

06: Write liquid kind of liquid A 07: Write density and density unit of liquid A
08: Write liquid kind of liquid B 09: Write density and density unit of liquid B

6.23.3 Command/Response

Batch write
S|Client| Host Func Liqui ioui
. quid ) - Dens,Liquid . Lo Dens.
Il;igste:igstem ; No. | No. SC code Password kind Density of liquid A wnit | kind Density of liquid B unit
’ | 1 1 1 1 1 11 1 11 1 111 11 1 1 1 1 11 111 1 1 1 |
Client system
EL4401
E
T[ecc(S|E
X 1
? Client|Host | Res- $ scclclL
X Nlo. Nlo. por:sex | R|F

Example: Batch write

s
E'gftefg_stem;m FO[sc|05(0000[00[+100000+00[00[+400000+00[00

HEX

Q

2|30]31[46]30[53]43|30|35|30]|30|30]30)|30[30]|2B|31|30]30|30[30|30| 2B30| 30| 30| 30| 2B| 34| 30| 30| 30| 30| 30| 2B|30| 30 30|30

Client system
EL4401

HEX

mr

8 X—m

SX—w

E c
0 1|F 0[0 o|T|x[*|CIt

X

03

30|31]46|30|30]|30| 0D|[0A|
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6.24 Special Commands (SC) with EL4501

6.24.1 Function Codes 00 through 03

(1) Description

This command allows you to batch read the settings in the KEY card (data: liquid kind, viscosity,
viscosity unit, density, and density unit).

00: Batch read
01: Read liquid kind 02: Read viscosity and viscosity unit 03: Read density and density unit

Code Liquid kind
0 Crude
1 Fuel
2 Lube

(2) Command/Response

Batch read
S|cji E
s sy F107 01 o Flocall
PC, etc. X ' ’ X
1 1 1 1 1
Client system S |Client|Host| Res- |Liquid o Visc.
EL4501 T| No. [ No. jponse| kind Viscosity unit
1 1 1 1 1 1 1 1 1 1 1 1 1 1
Densit Dens, TlacqlC| L
Y unit | |=~~|R|F
T T B B B B 1 |
Example: Batch read
Host system S E clL
PC, etc. ;01FOSCOO;**RF
HEX 02[30[31]46|30|53|43|30|30/03| | [obfoA
Client system S
EL4501 ;O1FOOOOO+1000OO+OOOO
HEX 02|30]31[46|30|30]30|30]30|28]31] 30| 30|30 30| 30| 2B]30] 30| 30| 30

E clL
+400000+00[00|T|**|GlE

X

03

2B|34]30|30[30|30]30/2B|30|30/30|30| 0D|0A|
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6.24.2 Function Codes 04 through 07

(1) Description

This command allows you to batch write the settings in the KEY card (data: liquid kind, viscosity,

viscosity unit, density, and density unit).

The KEY card is primarily intended for use as substitute for the key. However, since it cannot play this
role in data communication, a write lock with a password is made to serve as substitute for the key.
(For more complete information about the codes for units, see Chapter 12, CODES ASSIGNED TO

UNITS.)

04: Batch read
05: Read liquid kind

06: Read viscosity and viscosity unit

07: Read density

and density unit

6.24.3 Command/Response
Batch read
S [Client| Host Vi
Host system . . isc. . Dens.
PC. etg. ; No. | No. Password Viscosity unit Density it
| 11 N I I NN TN T N Y S T T Y Y A |
Client system
EL4501
E
clL
T|BCC
x| R|F
S Host| Res- |E clL
; No. pUlllbe; R|F
Example: Batch read
Host system|S
Po oMo 1|Fo 0000[00[+100000+00[00[+400000+00[00
ete. |y

HEX 02[30]31]46|30

30[30]30]30

2B3130[30/30[30|30|2B|30| 30

30[30

2B|34|30|30| 30 30| 30| 28] 30| 30

30]30)

Client system
EL4501

HEX

S >x—m

|__|opoa

F 0|00

SX—w

46/30|30|30

S X—m

O
mr

OD|OA|
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7. ABOUT BCC / SUMCHECK

A check data may be added to the message at the communication setup menu in the SYS mode.

(1 BBC check
This data can be determined by exclusive OR (XOR) all characters from next "STX" through "ETX" in
the message below.
................... 1._: V
S |Client| Host Func| E clL
'l;igfte?é/.stem ; No. | No. SM code ;—(BCC R|F
1 1 1 1 1
Client system S|client|Host| Res- |E clL
EL4001 T No. | No. foonsel * [BCCIR | F
1 1 1 1
Example: Remote (keystrokes unacceptable)
------------------- J--: v
S E
SSSteié'Stem)T(m Fols mfo 1|T|6 B|S|E
, etc. X
HEX 02[30]31]46|30|53]4D[30|31]03|36]42 [0D[0A
. S E
Client system Tlot1|Fo 00;74%#
X
HEX 02[30]31]46]30|30|30|03|37|34|0D|0A

6BH = 30H XOR 31H XOR 46H XOR 30H XOR 53H XOR 4DH XOR 30H XOR 31H XOR 03H

(@ Sumcheck

This data can be determined by the last 8-bit data of the sum of bytes from next "STX" through "ETX"
in the message below.

LY
S| Client| Host Func|E L
Host system| T SM 1 TISUM C
PC, etc. X No. | No. code X R(F
1 1 1 1 1
Client system S [client| Host| Res- |E clL
EL4001 ¥ | No. | No. [ponsel & [SUMIR|F
1 1 1 1
Example: Remote (keystrokes unacceptable)
___________________ LV
Host system|S E clL
T[O1|FO|SM[O1|T|6B
PC, etc. X X RIF
HEX 02[30]31]46|30[53]4D|30|31 |03[36]42 |0D|0A
Client system S E
14001 Tlo1|Fo 00;74}%%
X
HEX 02|30]31]4630[30|30|03|37|34|0D|0A

6BH = 30H XOR 31H XOR 46H XOR 30H XOR 53H XOR 4DH XOR 30H XOR 31H XOR 03H
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CR or LF may be added to the end of a message in your SYS mode communication setup.
®CR+LF
S [Client| Host Func|E clL
Host system|T S M T|BCC
PC. etc. X No. | No. code X R|F
1 1 1 1 1
Client system S|client|Host| Res- |E clu
EL4001 ; No. | No. ponse; BCC R|F
1 1 1 1

(@ None

S |Client|Host Func|E

Host system|T S M TIBCC
PC, efc. X No. | No. code X
1 1 1 1 1
Client system S|Client|Host| Res- |E
EL4001 ;I'( No. | No. ponse; BCC
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9. ABOUT DURATION BETWEEN MESSAGES

The duration required from the time the host system issues a command until the EL4001 issues a
response data is about 100 to 300ms.

Host system

Command

Response

EL4001

100 to 300ms approx.

Execution of 01: Remote (keystrokes unacceptable) command in the local/remote select command (SM)
involves sending a response data as a result of switching from one screen to another. Hence, a duration
of about 3 seconds is required in this case.

Host system

If no response is
received within a
preset period of
time

Command

D

EL4001

Screen is switched.

3 sec. approx.

Response

It requires about 20ms for the EL4001 to issue a response until being ready to receive the next
command. If it is desired to issue a series of commands from the host computer, provide this time
duration before you issue subsequent command.

Host system

Command

T

Response

Command

EL4001

¥ 20ms approx.

i Ready to receive a command
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10. CODES ASSIGNED TO UNITS

cooe [Tt Mt Mo 0% e | et | o |O% e |t | Fom
04 3 bar 4B 0 kg/h A0 0 m3/min (std)
05 4 mHg 4D 0 t/min A1 0 m3/h (std)
06 0 mmH20 4E 0 t/h A2 0 ml/min (std)
07 2 Psi 50 0 Ib/min A3 0 ml/h (std)
08 4 MPa 51 0 Ib/h A4 0 kl/min (std)
09 0 g/cm?2 54 0 ton (US) /min A5 0 ki/h (std)
0A 3 kgf/cm?2 55 0 ton (US) /h A6 0 kl (std)
0B 0 Pa 57 0 m3/min (nor) A7 0 I/min (std)
0C 1 kPa 58 0 m3/h (nor) A8 0 I/h (std)
oD 1 Torr 5A 0 I/p A9 0 | (std)
OE 3 atm 5C 4 g/cm3 Liquid AF 0 m3 (C) EL4131
10 0 gal (US) /min 5D 1 kg/m3 Liquid BO 0 m3/min (C) EL4131
11 0 I/min 5E 4 kg/l Liquid B1 0 m3/h (C) EL4131
12 0 gal (UK) /min 5F 4 g/ml Liquid B2 0 ml/min (C) EL4131
13 0 m3/h 60 1 g/l Liquid B3 0 mi/h (C) EL4131
18 0 I/s 61 6 kg/ml Liquid B4 0 kl/min (C) EL4131
20 2 (03 63 1 g/m3 Liquid B5 0 kl/h (C) EL4131
21 2 F 6C 2 kJ/kg B6 0 kl (C) EL4131
23 2 K 6D 2 J/g B7 0 I/min (C) EL4131
28 0 gal (US) 6E 3 kcal/kg B8 0 I/h (C) EL4131
29 0 | 6F 3 cal/g B9 0 I (C) EL4131
2A 0 gal (UK) 73 0 g/mol C8 0 gal (US) /h
2B 0 m3 78 0 Hz CA 0 I/h
30 2 ys 79 0 kHz CD 0 gal (UK) /h
31 5 ms 7D 0 g/l/°'C CF 0 m3/min
32 0 min 7E 0 g/ml/°C DO 0 ml/sec
33 0 s 82 0 usec/C D1 0 ml/min
34 0 83 0 msec/C D2 0 ml/h
35 0 d 84 0 sec/C D3 0 ml/min (nor)
36 0 MJ 87 0 % D4 0 mi/h (nor)
37 0 cal 8C 3 P D5 0 kl/min
38 0 kcal 8D 1 cP D6 0 ki/h
39 0 Mcal 8E 4 Pa-s D7 0 kl/min (nor)
3A 0 J 8F 1 mPa - s D8 0 ki/h (nor)
3B 0 kJ 90 4 N - s/m2 DE 0 ml
3C 0 g 93 6 g/cm3 Gas DF 0 ki
3D 0 kg 94 4 kg/m3 Gas EO 0 m3 (nor)
3E 0 t 95 6 kg/l Gas E1 0 | (nor)
3F 0 Ib 96 6 ag/mi Gas E3 0 barrel
40 0 ton (US) 97 4 g/l Gas E4 0 kl (nor)
47 0 g/min 98 6 kg/mi Gas EA 0 I/min (nor)
48 0 g’/h 9A 4 g/m3 Gas EB 0 I/h (nor)
4A 0 kg/min 9F 0 m3 (std) EB 0 I/h (nor)
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11. ASCII CODE

11107DQrstuvwxyz{|}~m
ol~|~|ojo| |mlaolo|o|o|+|wlc|-|~|x—|Elc|o
—O|-o|VA|T TN HFD>IZSIX|>INI—X* —|: _
oo~ |O|¥®|C«D|OQAWL(O|I|—|D X d/=Z|0
~|~|ojo|m|o|~|n|m|¢ w0~ 0o VA e
o|~|oloja| |—|t [#|d|R|&| [~ ~|% [+ -] I| |\
ololololol2 0 R EI2 0884 Za 53
D8RR |[o~|njo|t|wo/~oo|<n/oloww
mlQ|~|o|—|o|~|O|~|O0|~|O|~|O|—|O|~
Nolo|~|~|o|o|~|~|o|o|~|~|o|lo|~|+~
Qlolojo|lo|~|~|~|~|o|o|o|o|~|— ||+~
Ylolololo|ojo|o|o|~ |||~ |—|~|+~

SOH : Start of Heading

STX : Start of Text
ETX : End of Text

EOT : End of Transmission

ENQ : Enquiry

ACK : Acknowledge

DLE : Data Link Escape

NAK : Negative Acknowledge
SYN : Synchronous Idle

ETB : End of Transmission Block
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All specifications are subject to change without notice for improvement.
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