SuperLogics 8000 Series Analog Input Modules

SuperLogics 8000 Series of compact remote data acquisition modules provides
intelligent sgna conditioning, analog 1/0, and digita 1/0. Through a cog-effective two-
wire RS-485 communication network, remote data acquisition and control systems can be
eadly configured.

8000 Series New Features
1. Internd SAf Tuner
2. Multiple Baud Rates Support
3. Multiple Data Formats Support
4. Internal Dual WatchDog
5. True Disgtributed Control
6. High Speed & High Densty I/O

Warranty

All products manufactured by SuperLogics are warranted against defective materias for
aperiod of one year from the date of delivery to the origind purchaser.

Disclaimer

SuperLogics assumes no liability for damages consequent to the use of this product.
SuperLogics reserves the right to change this manud at any time without notice. The
information furnished by SuperLogicsis beieved to be accurate and reliable. However,

no responghility is assumed by SuperLogicsfor its use, nor for any infringements of
patents or other rights of third parties resulting from its use.

Copyright
Copyright 1999 by SuperLogics. All rights reserved.

Trademarks
The trademarks and tradenames used herein are registered to their respective owners.
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8013
| ntroduction

SuperLogics 8000 Series andog 1/0O modules measure voltage, current, temperature,
pressure and various types of digital inputs. The modules themsdves perform dl
conditioning and conversion functions, so that data can be transmitted as various types of
data representation in ASCII format, directly to the PC viaa serid port. All the modules
are software programmable and require no DIP switch settings. Parameters such as
address, baud rate, etc. are assgned via smple commands transmitted through the
computer’s seria port.

All 8000 series andog input modules use a microprocessor to control a 16-bit Sgma-
Ddta A/D to acquire andog sgnds. The 8017 and 8018 each have eight andog input
channds, making these modules extremely cost-effective for indudtrid gpplications. The
8013D has one analog RTD input channd and is equipped with a4 Y2 digit LED window
which can disolay single channd readingsin red time.

More Information

Refer to chapter one of the 8520 manual for informetion on the following:

1.1 8000 Series Overview

1.2 8000 Common Features

1.3 8000 System Networ k Configuration
1.4 8000 Dimension
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8013 Pin Assignment
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8013 Specifications

8013D: Single Channel RTD Input Module with LED display

Analog Input

= Channd: 1

= Input Type: Pt, Ni

= RTD temperature range

Pt100 -100°C to =100°C o=0.003585
Pt100 0eC to =100°C o=0.00385
Pt100 0o C to £200°C o=0.00385
Pt100 0o to =600°C o=0.003585
Pt100 -100°C to =100°C a=0.003916
Pt100 0o C to =100°C o=0.003916
Pt100 0o to =200°C o=0.003916
Pr100 0°C to =H00°C o=0.003916
Nil20 -B0°C to =100°C

C

Nil20 0o to =100

= Sampling rate: 10 samples/sec
=  Bandwidth : 4 Hz

= Wire connection: 2/3/4 wire

= Accuracy: +0.05% or better

=  Zerodrift: £0.3uVv/°C

» CMR @50/60 Hz: 92 dB min
= NMR @50/60 Hz: 100 dB

= Span drift : £25ppm/°C

Display:
= LED: 4% dgit

Power Consumption:
= 22W
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8013 Block Diagrams
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8013 Application Wiring

8013D
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Aond E}
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3-wire RTD
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8013 Default Settings

The default settings for 8000 analog modules are;

. address=01, baud rate=9600, checksum disabled

. type=20=platinum, £100° C(for 8013)
. data=1 start+8 data+1 stop(no parity)

8013 Calibration

Zero/Span Tablefor 8013D Calibration.

Input Range Code

Inpui Range

Fero Resisior

Span Register

Al

S5.00 ohvrn, (L0 %6

AT5.000 olim, (L0 %6

NOTE: Onetype calibrating is enough.
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8013 Calibration
8013D

Ao E}
-lexac

®

4-wire RTD

Step 1: Wire connection, install a stable voltage source to channel_O.
Step 2: Power-on, warm-up about 30 minutes
Step 3: Perform type-20 calibration
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8013 Tables

Configuration Code Table: CC (for 8013D)

I Baud Rate

03 1200 BPS
(14 2400 BPS
(5 4500 BPS
s 9600 BPS
07 19200 BPS
kS AR400 BPS
(9 57600 BES

UES 115200 BPS

Configuration Code: FF, 2-char (for 8013D)

o 5 |-I- |."- IE 1 |H
(1 |checksum 0 (0 engineering wit

(=disable 01: %% of F5R

I=emable 10 275 complement of hexadecimal

11 O { for BO13)

Configuration Code Table: TT (for 8013D)

T Input Range

21 Po+100°C, = 00385
21 Po-1007C, = 00385
22 P -2000°C, = 00385
23 P 0-000°C, =00385

L 1000, = 003916
L1000, = (003916
20070, = 003916
e O, = (003916
N, =B0 O o 100 =0

N g L= O

)

\

.

[ I I

e

[EX]

w3
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Data Format Table: TT (for 8013D)

TT |Input Rance Format +FSR -FSE.

20 Platirnim Enginesrne Uit =1 (M}, (M) =100

+ 0= g of FSR =1 (4D 04D M (M)

{385 2's complermnent TFFF B

Clm 138,50 HOG0, &0

21 Platirum Engineering Uit LMD (W] O CH)

(-100=C o of FSR =1 (M) 04D OO, (M)
AHI3B5 2" complernent TFFF [HCHM)

{Hum 138,50 1040, 0

22 | Platinum Engineering Unit 201} () HICHY, (M)

(=200 e of FSR =1 (M), 04D OO, (M)
AHI3ES 2's complement TFFF [HCM

{CHum 175 84 1000

23 Platirsurm Engineering nit 000, 00 OO O

(J-600=C g of FSR 1 0, 04D R, (M)
AHI3ES 2's complermnent TFFF [HCHCR)

(i 313,59 1000

24 Platirnm Engineering [nit =101}, (1D ST

100 %o of FSR 104000 10000

09392 2’5 cormplernent TFFF AL
i 134 16 ~ixl). il

23 Platirsurm Engineering nit =1 {H) (0 HICHY, (M)

(-100= s of FSR =1 (4D, 04D K, (M)
{382 2's complermnent TFFF [HCHCR)

CHum =134, 16 1000
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DataFormat Table: TT (for 8013D, continued)

26

Platiruir
(-200=

D039z

Enpmeenng | it

T of FSR

2's complement

{0000

{Jhm

Platirurr
(=a00=
0392

Engimeernng it

%o of FSR

2's complement

{0

{Jhm

120 ahim
Mickel
B0 = O

Enpmeernng it

(80, 0

%o of FSR

HOED.00

2'5 complement

EeEn®

(Jhm

G Gl

29

120 ohin
Mickel
0=100=C

Enginesring it

o of FSR

2"s complement

TFFF

{000

{hm

200654
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Command Set Table

Command Response Description Reference

%AANNTTCCFF | |AA Sat module configuration All
#E* No Response | Synchronized Sampling Al2
#AA >(data) Read andog input Al3
#AAN >(data) Read anaog input from channe_N Al4
$AAOD IAA Perform span cdibration Al5
$AAL IAA Perform zero cdibration Al.6
$AA2 IAATTCCFF | Read configuration Al7
$AA3 IAA(data) Read CJC vdue Al8
$AA4 IAA(data) Read Synchronized Data Al19
$AALVV IAA Enable/disable channel A1.10

multiplexing

$AAGL IAAVV Read channd multiplexing status Al11
$AABV IAA Sdect Led Configuration Al1.12
$AA9SCCCC IAA Set CJC Offsat Vdue Al1l.13
$AA9S(data) IAA Send Led Display A1.14
$AAA >(data)* 8 Read dl 8 channdl data Al1.15
$SAAF IAA(data) Read the firmware version number A1.16
$SAAM IAA(data) Read the module name Al.17
~** No Response | Host OK Sec. 2.18 Al1.18
~AAO IAASS Read Module Status A1.19
~AA1l IAA Reset Module Status A1.20
~AA2 IAATT Read Host Watchdog Timer Vaue Al.21
~AA3ETT IAA Enable Host Watchdog Timer Al1.22
~AAQO(name) IAA Set module name Al1.25

8000 Series Analog Input M odule Users Manual
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8013D Command Set Table

Command Response Description Reference
%AANNTTCCFF | I1AA Set module configuration All
H#E* No Response Synchronized Sampling Al2
#AA >(data) Read andog input Al3
$AAO IAA Perform span cdlibration Al5
$AAL IAA Perform zero cdibration Al6
$AA2 IAATTCCFF | Read configuration Al7
$AA4 IAA(data) Read Synchronized Data Al8
$AABV IAA Sdect Led Configuration Al.12
$AA9S(data) IAA Send Led Display Al.l4
SAAF IAA(data) Read the firmware verson number A1.16
SAAM IAA(data) Read the module name Al1.17
~x No Response | Host OK A1.18
~AAO IAASS Read Module Status A1.19
~AAl IAA Reset Module Status A1.20
~AA2 IAASTT Read Host Watchdog Timer Vaue Al.21
~AA3ETT IAA Enable Host Watchdog Timer Al.22
~AAO(hame) IAA Set module name Al1.25
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8014D
| ntroduction

SuperLogics s 8014D isasingle channd andog input module with two digita output
channels and one digita input channd. The module hasa4Y% digit LED window which
can display single channe readings in red-time. The 8014D aso has an event counter
that can be used to count up to 65,356 transitions occurring on the digitd input channd.
The event counter may be read and cleared by the host computer. It can dso beused in
production lines to keep arecord of repetitious operations. The digital outputs are open
collector transistor switches that can be controlled by the host computer. These switches
may be used to control relays which may control pumps, heaters, monitors, etc. To
protect the module, 3000V isolation is provided.

FEATURES
= 24 bitssgma-ddtaA/D converter to provide 16 bit precison.

One Andog Input Channel
One Digitd Input Channd (can be used as an event counter)
Two Digital Output Channels
Input range is programmable.
Software Calibration
45 digit LED display
Isolated loop power, +15V, 20 mA max.
Linear mapping function
Bult-in 125~ 0.1% resigtor for current measurement

More Information

Refer to chapter one of the 8520 manud for information on the following:

1.1 8000 Series Overview

1.2 8000 Common Features

1.3 8000 System Network Configuration
1.4 8000 Dimension
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8014D Pin Assignment

DODOODODADC

20 DOAHI
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DOOLO

SuperLogics
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8014D Specifications

Analog Input
= Channds 1
= TypemV,V,mA
= Voltage range: £150mA, +£500mV, +1V, +5V, +10V
= Currentrange £ 20mA
= Sampling rate: 10 samples/sec
= Bandwidth: 4 Hz
= Accuracy: £0.05% or better
= Zerodrift: x6uV/°C
= Spandrift: £25PPm/°C
= CMR @ 50/60 Hz: 150 dB
= NMR @50/60 Hz: 100 dB
= Over voltage protection: £10V
= |solated loop power: 15VDC @ 30mA (QTM-8014D)

Digital Input
= Chand: 1
= Logic0:0to1V, Logic 1: 3.5V to 30V
= Input frequency: 50Hz max.
= Input pulse width: Imsmin.

Digital Output
=  Chands 2
= Open collector to 30V, 30mA load max.
= Power disspation: 300mwW

Display:
= LED: 4% dgt

Power consumption:
= 22W

8000 Series Analog Input Module UsersManual 18



8014D Block Diagrams

LEDs

Isolation=3000Vdc
Hi'Lo |po EEPROM Vo
alam o 1o, . ¥ Amplifier VO-

i — —{Sigma-delta
Event ) _ _ F15V

— (D1 —sEmbedded W——| J+—{A/D(24 bit) 2V,
counter )
Controller
io —
Dt 4= R5-485 |4 Isolated power  [+15V
D- +—p "
r W Y 1 lin
Vi —pe : —
_ ov DC DC -V 125
V- P DC L | din-

S S
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8014D Application Wiring

Dry Contact Input

GND 10 Ext. GND -

FVS Y M—Ext 24V

Data - ||8 M —RS-485 Data-

8014D Data + ||7 RS-485 Data+
[mit® 6

DoliLo (|5

DilVEv ||4 "{

Dol/Hi |[|3
In - 2
In 4 |

TTL Input

GND |10 Ext. GND iy
VS 9 M— Ext 24V
Data - /|8 ®—RS-485 Data-

014D Data + |[7 RS-485 Data
Init* 6
DolVLo ||5 TTL Gnd "
DilVEv |4 TTL Input
Dol/Hi |[3
In - 2
In 4 1

8000 Series Analog Input Module UsersManual 20



Output Drive SSR & Load

GND
FVS
Data -

8014D Data
Init*
Dol)/Lo
Di0/Ev
Dol/Hi
In -

In +

Ext. GND

Ext. Power

Note:

Ext. 24V
8 M—RS-485 Data- | IN4001 & |external load

7 1Y RS-485 Datat Y

8 R )

= Vs

5 I —
4 R limit current to 30 mA SSR AC

3 /\M—I I_
3 R

2

|l

- If externd load is resigtive, the IN4001 can be omitted. ( trangstor, lamp, resigtor,...)
- If externd load isinductive, the IN4001 can't be omitted. ( relay, cail,...)

8014D Analog Input

Ext. W+ 11

Ext V- 12

Voltage Input

20

Vin +
Vin -
15V

DO/ Lo
DI/Ev
DO1/Hi

GND
VS
Data -
Data 4

Init*

8014D

In -
In 4

15V

Ext. GND

5]

LM

= =

Ext. 24V
RS-485 Data-
R.S5-485 Data

-3

External I-

External 1

Current Input

(no external register)
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11 | |[Vin 4 GND  |[10 #—Ext. GND

12 | [Vin - Vs |9 Ext. 24V

13 | [+15V Data - |8 RS-485 Data-

14 Data + |7 RS-485 Data

15 Init* 6

16 8014D P

17 4

18 || Lo In- 3

19 | |DI/Ev In 4 2 — 2 Wire L—Scnmr or
20 || DO1/HI 15V |1 pf=Transmitter |memip{signal source

2-wire transmitter current input

11| |Vin 4 GND 10 Ext. GND

12 | |Vin - Vs 9 Ext. 24V

13 | [+15V Data - _||8 RS-485 Data-

14 Data +_|[7 RS-485 Data

15 Init* &

16 8014D ]

17 4

18 || DO Lo In - 3 M—13Wire l‘— Sensor or

19 | | DI/Ev In + 2 e Transmitter | signal source
20 ||DO VI 15V ||| P

3-wire transmitter current input

8000 Series Analog Input Module UsersManual 22



SEensor or M | 3V 12

signal source |wege Transmitter

L S

-+ Euin- GND {10 j—Ext. GND
== [12 | |Vin- VS [9 Ext. 24V
=13 | [+15V Data- |8 RS-485 Data-
14 | Data + |7 RS-485 Data
15| nit* |6
— 8014D P
17 | 4
18 || DO0/Lo In - 3
19 | DI/Ev In+ |2
20 ||DO1/Hi P15V L

3-wire transmitter voltage input

[]

-

Enable linear mapping
Temperature will be displayed in LED directly

Refer to Sec. 3.7 for more information

b[

Connection to PT-100 2-wire transmitter ' \.
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8014D Default Settings

Default settings for the 8014D are asfollows:

address=01

baud rate=9600

checksum: disable

data=1 start+8 data+1 stop(no parity)
type 08=x10V input range

8014D Calibration

Zero/Span Tablefor QTM -8014D Calibration.

Input Range Code Input Range Zero Voltage Span Voltage
08 10V ov 10v

09 +5V oV 5V

0A +1V oV 1V

0B +500mV oV 500mV

0C +150mV ov 150mV

0D +20mA OmA 20mA

8000 Series Analog Input Module UsersManual 24




Stable + T
e | | | Vin + GND |10 Ext. GND
voltage v o
2 | [Vin - Xt 24V
SOUrce 12 | |Vin Ext. 24
F18W Data - ||& 3-485 Data-
For 08.09.0A.0B,0C | L3]SV RS5-445 Data
14 Data + |7 RS-485 Datat
15 Init* &
6 8014D 5
17 4 Stable
18 || DO Lo In - 3 mcurrent
19 | DI/Ev In + 2 medsource
200 || DO H 15V 1 For 0D

Step 1: Wire connection, ingtal a stable voltage source to channd_0.
Step 2: Power-on, warm-up about 30 minutes

Step 3: Perform type-08 cdibration

Step 4: Perform type-09 cdibration

Step 8: Perform type-0D cdlibration

NOTE: calibration steps are all the same for type-08 to type-0D. Only
the SPAN-Voltage is different.
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8014D Tables

Configuration Code Table: CC

CC | Baud Rate
03 | 1200 BPS
04 | 2400 BPS
05 | 4800 BPS
06 | 9600 BPS
07 | 19200 BPS
08 | 38400 BPS
09 | 57600 BPS
OA | 115200 BPS

Configuration Code: FF, 2-char

7 |6 5 4 [3 ]2 |1 | 0
O |checksum |O 00: engineering unit
O=disable 01: % of FSR
1=enable 10: 2's complement of hexadecimal
11: reserved

Configuration Code Table: TT

1T

Input Range

08

+/- 10V

09

+/- 5V

0A

+/- 1V

0B

+/- 500mV

0C

+/- 150mV

0D

+/- 20mA

8000 Series Analog Input M odule Users Manual
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Data Format Table (data):

TT | Range | Format +FSR Zero -FSR
08 | x10V Enginearing Unit +10.000 | +00.000 -10.000
% of FSR +100.00 | +000.00 -100.00
2's complement 7FFF 0000 8000
09 | £5V Engineering Unit +5.0000 | +0.0000 -5.0000
% of FSR +100.00 | £000.00 -100.00
2's complement TFFF 0000 8000
OA | x1V Engineering Unit +1.0000 | +0.0000 -1.0000
% of FSR +100.00 | £000.00 -100.00
2's complement 7FFF 0000 8000
0B | £500mV | Enginesring Unit +500.00 | +£000.00 -500.00
% of FSR +100.00 | £000.00 -100.00
2's complement TFFF 0000 8000
0C | £150mV | Enginesring Unit +150.00 | +£000.00 -150.00
% of FSR +100.00 | +000.00 -100.00
2's complement 7FFF 0000 8000
0D | +20mA | Enginesring Unit +20.000 | +00.000 -20.000
% of FSR +100.00 | £000.00 -100.00
2's complement 7FFF 0000 8000
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8014D Command Set Table

Command Response Description Reference
%AANNTTCCFF | 'AA Sat module configuration All
#E* No Response Synchronized Sampling Al2
#AA >(data) Read andog input Al3
$AAOQ IAA Perform span cdibration Al5
$AAL IAA Perform zero cdibration Al6
$AA2 IAATTCCFF Read configuration Al.7
$AA3 IAA(LO)(HI) Read source linear mapping Al8
$AA4 IAA(data) Read Synchronized Data Al1.9
$AAS IAA(LO)(HI) Read target linear mapping Al1.27
$AAB(LO)(HI) IAA Write source linear mapping A1.28
SAA7(LO)(HI) IAA Write target linear mapping Al1.29
$AABV I1AA Sdect LED Configuration Al12
$AA9S(data) IAA Send LED Display Al.l4
$AAAV IAA Enable/Disable Linear Mapping A1.30
$AAB IAAS Linear Mapping Status Al31
SAAF IAA(data) Read firmware number A1.16
$SAAM IAA(data) Read the module name Al1.17
@AADI IAASODOI Read DIO & darm dtatus A1.32
@AADOOD IAA Set D/O Al1.33
@AAEAT I1AA Enabledam Al.34
@AAHI(data) IAA Set highdarm A1.35
@AALO(data) IAA Satlow darm A1.36
@AADA IAA Disdbledarm A1.37
@AACA IAA Clear lachdarm Al1.38
@AARH IAA(data) Read highdarm A1.39
@AARL IAA(data) Reed low darm A1.40
@AARE IAA(data) Read event counter Al4l
@AACE IAA Clear event counter Al142
~** No Response Host OK Al1.18
~AAO IAASS Read Module Status A1.19
~AAl IAA Resat Module Status A1.20
~AA2 IAATT Read Host Watchdog Timer Al.21
~AA3ETT IAA Enable Host Watchdog Timer Al122
~AA4 IAAVV00 Read power-on/ssfe vaue A1.23
~AAS5 IAA Set power-on/ssfe value Al24
~AAO(name) IAA Set module name A1.25
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8017
| ntroduction

SuperLogics 8000 Series analog I/0 modules measure voltage, current, temperature,
pressure and various types of digitd inputs. The modules themsdlves perform dl
conditioning and conversion functions, so that data can be transmitted as various types of
data representation in ASCII format, directly to the PC viaa serid port. All the modules
are software programmable and require no DIP switch settings. Parameters such as
address, baud rate, etc. are assigned via Simple commands transmitted through the
computer’s serid port.

All 8000 series analog input modules use a microprocessor to control a 16-bit Sgma-
Delta A/D to acquire andog signas. The 8017 and 8018 each have eight analog input
channels, making these modules extremely codt- effective for industrid gpplications. The
8013D has one andog RTD input channd and is equipped with a4 Y2 digit LED window
which can display sngle channd readingsin red time.

1.1 More Information

Refer to chapter one of the 8520 manud for information on the following:

1.1 8000 Series Overview

1.2 8000 Common Features

1.3 8000 System Network Configuration
1.4 8000 Dimension
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8017 Pin Assignment

@),
X0

fuperLo gics

8017
8018 (

@)

JP1=6*differential+
2*single-ended

¥} DATA+

1 Ving+ \
Vins-
Ving+
Vink
VinT

IMIT \WinT

(G} DATA-

(R} +Vs

10(B) GNOJ

OXOTOTOTOTOTOT TG,
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8017 Specifications

8017: 8 Channel Analog Input Module

Analog I nput
Channds. 6 differentid + 2 single-ended or 8 differentia (selected by JP1)
Input type mV, V , mA
Input range: £150mV, £500mV, £1V, £5V, + 10V and £20mA
Samplerate: 10 sample/sec(total)
Bandwidth: 13.1 Hz
Accuracy: £0.1% or better
Zexo drift: £0.03uV/°C
Span drift: £25ppm/°C
CMR @ 50/60 Hz : 92 dB min
Over voltage protection: +35V

Power:
Power consumption: 2W

& ®
@ ®
default
® ( ult) ®
9 &
JP1=6*differential + JP1=8*differential

2*single-ended
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8017 Block Diagrams

8017 : Isolation=3000%dc Wi
EEPROM Vil-
* W1
Wr Vl-
| —{Sigma-delta ! :
P bR e : - ' '
D RS-485 \e»|Embedded [o——| fe—{A/D24 bit) : |
D- 4 » Controller 810 ] ! !;
E— I > |[MUX l l
.
! L
Vi 5V v " L
¥ DC DC / / =
. LY
V- . A0 0V DC ——*
"/ / 6 JP1
8018 : Isolation=3000%dc Wi
EEPROM V-
* Vi
- Vi-
| E— Sigma-delta : :
— p|RS-485 e i |
b RS-485 Ly Embedded ja—— a—|A/D( 24 bit) I i
. . . | |
D- 4= Controller sto ! !
I »|MUX ! L
clc  [** | |
| |
sensor ! !
: 5V v v
v *DC L
oV DC v N
V. o A0 X » T
JP1
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8017 Application Wiring

Where JP1 is set for 6*differential + 2*single-ended inputs
(refer to Sec. 1.3 for JP1 setting):

Ext Vind(+) ™11 | | vinD= GND {10 Ext. GND
Ext. Vinii-) _:E Vin- +V§ Ext 24V
Ext. Vinl{+) ‘E Vinl+ Data - RS-485 Data-
Ext. Vinl{-) ¥14 |Vinl- Data + |7 RS-485 Datat
Ext. Vin2{+) ‘; Vina+ Init'Vin7- ||6
Ext. Vin2i-} -: Vind- VinT+ ||5 . Vin?(+) || Ext. Vin7(-)
Ext. Vin3{+) F? Vind+ Vin6- Ext. Vin6(-)
Ext. Vin3(-) E Vin3- Vint+ Ext. Vinbi+)
Ext. Vindi{+) P19 || Vind+ Vins- Ext. VinS(-)
Ext. Vind(-) ¥20 | [Vind- Vin5+ Ext. VinS(+)
8017 & 8018
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Where JP1 is used to select 8*differential inputs
(refer to Sec. 1.3 for JP1 setting):

11 ] |Vin0+ GND
:E Vino- vs |l
Ext. Vimﬁﬁ E Vinl+ Data - |8 RS-485 Data-
Ext. Vinl(-) "14 | Vinl- Data + |7 RS-485 Data+
Ext Vi2() | —{#]1s InitVin- |6 Ext Vin()
Ext. Vin2() | — |14 vin?+ |5 —Ext Vin7e)
Ext. Vin3(+) ’E Vind+ Ving- |4 [ Ext. Vind(-)
Ext. Vind(-) 18 | Vina- Vin6+ |3 _W#—Ext. Vin6(+)
Ext. Vind(+) 19 | Vind+ Vins- |2 Ext. Vins(-)
Ext. Vind(-) *20 | [Vind- Vins+ |1 ﬂ: Ext. Vins(+)
8017 & 8018

Current Measurement

11 || Vin0+ GND 10

12 || Vin0- VS |[9

E Vinl+ Data - ||& RS-485 Data-

14 ||Vinl- Data + ||7 RS-485 Datat

15 | vino- Init/'Vin7- ||6

i Vinl- VinT+ ||5

17 |[Vind+ Ving-  ||4

18 || Vin3- Vino+ |3

19 | Vind+ Vin3- 12 125R, 0.1%

20 | [Vind- Vins+ ]l
8017 & 8018
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8017 Default Settings

The default settings for 8000 analog modules are:

. address=01, baud rate=9600, checksum disabled
. type=08=x10V input range (for 8017)

. data=1 start+8 data+1 stop(no parity)

NOTE:
On the 8017 and 8018, JP1 is used to sdlect andog input channels as either 6 differentia
and 2 angle-ended or 8 differential. The default setting is for the 6/2 combination. (See

section 1.3 for more information).

8017 Calibration

Zero/Span Tablefor 8017 Calibration.

Input Range Code | Input Range Lero Voltage Span Voltage

jo= + 10V OV 1O

I[ )9 + 5V Y 5V

IEJ.-\ + 1V OV LY

IUH + 300mV OV S0mY

IE]L" + 1 50mV ov [50mY

oD + 20mA OV or 25V or
OmA with 125 20mA with 125 0.1%
0.1%

NOTE: Onetype calibrating is enough.
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8017 Calibration

Stable e (11 ] [vinos GND Ext. GND
voltage - 13 | vino WS Ext 24V
TOHTee 13 | Vinl! Data - RS-485 Data-

4 |vin1- Data + ||7 [~ |RS-485 Data

15 |[Vin24 it VinT- ||0 |

16 || Vin- Vin7+ |5

17 ]| Vind V- 4 ]

E Vini- Vindt+ |3

F Vind+ Vins- |2

20 |Vind- Vins+ |1 |

Step 1: Wire connection, install a stable voltage source to channel_0.
Step 2: Power-on, warm-up about 30 minutes

Step 3: Perform type-08 calibration

Step 4: Perform type-09 calibration

étep 8: Perform type-0D calibration
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8017 Tables

Configuration Code Table: CC (for 8017)

I Baud Rate
03 1200 BPS
(14 2400 BPS
(5 4500 BPS
s 9600 BPS
07 19200 BPS
kS AR400 BPS
(9 57600 BES
A 115200 BPS

Configuration Code: FF, 2-char (for 8017)

o 5 |-I- |3 IE 1 |H
(1 |checksum 0 (0 engineering wit
O=disable 01: % of FSR
I=emable 10 275 complement of hexadecimal
11 O { for BO13)

Configuration Code Table: TT (for 8017)

1T Input Ransa
LS k- 1Y
] - 5Y
A b= 1V

LES - S00mY
L = 1 S0my

(D = 20mah
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Data Format Table (data): (for 8017)

E:i Input Range Data Format +F.S. Zero -F.8.

Engineer Unit +10.000 | +00.000 | -10.000

08 | -10w +10V % of FSR +100.00 | +000.00 | -100.00
2's complement HEX | 7FFF Q000 =000

Engineer Unit +5.0000 | +0.0000 | -5.0000

09 “Sto AV % of FSR +100.00 | 000,00 | -100.00
2's complement HEX | 7FFF 0000 2000

Engmeer Unit +1.0000 | +0.0000 | -1.0000

0A -lto+1 WV %o of FSR +100.00 | +000.00 | -100.00
2's complement HEX | 7FFF 0000 2000

Engineer Unit +500.00 | +000.00 | -300.00

0B —Sﬂﬂrtn?:iﬂﬂ % of FSR +100.00 | +000.00 | -100.00
2's complement HEX | 7FFF (0000 2000

Engineer Unit +130.00 | +000.00 | -150.00

0c | 15“;1,-'- 120 % of FSR +100.00 | +000.00 | -100.00
2's complement HEX | 7FFF 0000 2000

Engineer Unit +20,0000 | 00000 | -20.000

0D _2{];+2{l % of FSR +100.00 | +000.00 | -100.00
2's complement HEX | 7FFF 0000 2000
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Command Set Table

Command Response Description Reference
%AANNTTCCFF | 'AA Set module configuretion All
H#E* No Response Synchronized Sampling Al2
#AA >(data) Read andog input Al3
#AAN >(data) Read andog input from channe N Al4
$AAOQ IAA Perform span cdibration Al5
$AAL IAA Perform zero cdibration Al6
$AA2 IAATTCCFF | Read configuration Al7
$AA3 IAA (data) Read CJC vaue Al8
$AA4 IAA(data) Read Synchronized Data Al19
$AA5VV IAA Enable/disable channd multiplexing A1.10
$AAG IAAVV Read channd multiplexing status Al1.11
$AABV IAA Sdect Led Configuration Al.12
$AA9SCCCC IAA Set CJC Offset Vaue A113
$AA9S(data) IAA Send Led Display Al.14
$AAA >(data)* 8 Reed al 8 channdl data A1.15
SAAF IAA(data) Read the firmware verson number Al1.16
SAAM IAA(data) Read the module name Al1.17
~** No Response Host OK Sec. 2.18 Al1.18
~AAO IAASS Read Module Status Al1.19
~AAl IAA Reset Module Status Al1.20
~AA2 IAATT Read Host Waichdog Timer Vaue Al2l1
~AA3ETT IAA Enable Host Watchdog Timer Al.22
~AAO(name) IAA Sat module name Al125
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8017 Command Set Table

Command Response Description Reference
%AANNTTCCFF | 'AA Set module configuration All
#AAN >(data) Read andog input from channd_N Al4
$AAOQ IAA Perform span cdibration Al5
$AAL IAA Perform zero cdibration Al6
$AA2 IAATTCCFF | Read configuration Al7
$AALBVV IAA Enable/disable channd multiplexing A1.10
$AAG IAAVV Read channd multiplexing status Al.11
$AAA >(data)* 8 Read al 8 channdl data Al1.15
SAAF IAA(data) Read the firmware version number Al1.16
$AAM IAA(data) Reed the module name Al.17
~x* No Response | Host OK A1.18
~AAQ IAASS Read Module Status Al1.19
~AAl IAA Reset Module Status Al1.20
~AA2 IAATT Read Host Watchdog Timer Vaue Al1.21
~AA3ETT IAA Enable Host Watchdog Timer Al.22
~AAO(name) IAA Sat module name Al1.25
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8018
| ntroduction

SuperLogics 8000 Series andog I/0O modules measure voltage, current, temperature,
pressure and various types of digital inputs. The modules themsdves perform dl
conditioning and conversion functions, so that data can be transmitted as various types of
data representation in ASCII format, directly to the PC viaa serid port. All the modules
are software programmable and require no DIP switch settings. Parameters such as
address, baud rate, etc. are assigned via Ssmple commands transmitted through the
computer’s seria port.

All 8000 series andog input modules use amicroprocessor to control a 16-bit Sgma-
Ddta A/D to acquire andog sgnds. The 8017 and 8018 each have eight andog input
channds, making these modules extremdy cost-effective for indudtrid gpplications. The
8013D has one andog RTD input channd and is equipped with a4 Y2 digit LED window
which can disolay single channd readingsin red time.

More Information

Refer to chapter one of the 8520 manud for information on the following:

1.1 8000 Series Overview

1.2 8000 Common Features

1.3 8000 System Network Configuration
1.4 8000 Dimension
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8018 Pin Assignment

@),
X0

fuperLo gics

8017
8018 (

@)

JP1=6*differential+
2*single-ended

¥} DATA+

1 Ving+ \
Vins-
Ving+
Vink
VinT

IMIT \WinT

(G} DATA-

(R} +Vs

10(B) GNOJ

OXOTOTOTOTOTOT TG,
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8018 Specifications

8018: 8-Channel Thermocouple I nput Module

Analog Input

= Type thermocouple, mV, V , or mA

= Channds 6 differentid + 2 sngle-ended or
8 differentid (jumper select)

= Thermocouple type:

Type | Range Type | Range

J -210°C ~ 760°C S 0°C ~ 1768°C

K -270°C ~ 1372°C B 0°C ~ 1820°C

T -270°C ~ 400°C N -270°C ~ 1300°C
E -270°C ~ 1000°C C 0°C ~ 2320°C

R 0°C ~ 1768°C

Voltage range: £15mV, £50mV, £100mV, £500mV, +1V, £2.5V
Current range: 220mA

= Sampling rate: 10 samples/sec(total)

=  Bandwidth: 13.1 Hz

= Accuracy: £0.05% or better

= Zero drift: £0.033ppm/°C

= CMR @ 50/60 Hz: 150 dB

= NMR @50/60 Hz: 100 dB

= Span drift: 25ppm/°C

= Over voltage protection: £35V

Power
L ®
& ®
default
* (default) ®
® &
JP1=6*differential + JP1=8*differential
2*single-ended

= Power consumption: 2W
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8018 Block Diagrams

8017 : Isolation=3000%dc Wi
EEPROM Vil-
* W1
Wr Vl-
| —{Sigma-delta ! :
P bR e : - ' '
D RS-485 \e»|Embedded [o——| fe—{A/D24 bit) : |
D- 4 » Controller 810 ] ! !;
E— I > |[MUX l l
.
! L
Vi 5V v " L
¥ DC DC / / =
. LY
V- . A0 0V DC ——*
"/ / 6 JP1
8018 : Isolation=3000%dc Wi
EEPROM V-
* Vi
- Vi-
| E— Sigma-delta : :
— p|RS-485 e i |
b RS-485 Ly Embedded ja—— a—|A/D( 24 bit) I i
. . . | |
D- 4= Controller sto ! !
I »|MUX ! L
clc  [** | |
| |
sensor ! !
: 5V v v
v *DC L
oV DC v N
V. o A0 X » T
JP1
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8018 Application Wiring

Where JP1 is set for 6*differential + 2*single-ended inputs
(refer to Sec. 1.3 for JP1 setting):

Ext Vind(+) ™11 | | vinD= GND {10 Ext. GND
Ext. Vinii-) _:E Vin- +V§ Ext 24V
Ext. Vinl{+) ‘E Vinl+ Data - RS-485 Data-
Ext. Vinl{-) ¥14 |Vinl- Data + |7 RS-485 Datat
Ext. Vin2{+) ‘; Vina+ Init'Vin7- ||6
Ext. Vin2i-} -: Vind- VinT+ ||5 . Vin?(+) || Ext. Vin7(-)
Ext. Vin3{+) F? Vind+ Vin6- Ext. Vin6(-)
Ext. Vin3(-) E Vin3- Vint+ Ext. Vinbi+)
Ext. Vindi{+) P19 || Vind+ Vins- Ext. VinS(-)
Ext. Vind(-) ¥20 | [Vind- Vin5+ Ext. VinS(+)
8017 & 8018

8000 Series Analog Input Module UsersManual 45



Where JP1 is used to select 8*differential inputs
(refer to Sec. 1.3 for JP1 setting):

11 ] |Vin0+ GND
:E Vino- vs |l
Ext. Vimﬁﬁ E Vinl+ Data - |8 RS-485 Data-
Ext. Vinl(-) "14 | Vinl- Data + |7 RS-485 Data+
Ext Vi2() | —{#]1s InitVin- |6 Ext Vin()
Ext. Vin2() | — |14 vin?+ |5 —Ext Vin7e)
Ext. Vin3(+) ’E Vind+ Ving- |4 [ Ext. Vind(-)
Ext. Vind(-) 18 | Vina- Vin6+ |3 _W#—Ext. Vin6(+)
Ext. Vind(+) 19 | Vind+ Vins- |2 Ext. Vins(-)
Ext. Vind(-) *20 | [Vind- Vins+ |1 ﬂ: Ext. Vins(+)
8017 & 8018

Current Measurement

11 || Vin0+ GND 10

12 || Vin0- VS |[9

E Vinl+ Data - ||& RS-485 Data-

14 ||Vinl- Data + ||7 RS-485 Datat

15 | vino- Init/'Vin7- ||6

i Vinl- VinT+ ||5

17 |[Vind+ Ving-  ||4

18 || Vin3- Vino+ |3

19 | Vind+ Vin3- 12 125R, 0.1%

20 | [Vind- Vins+ ]l
8017 & 8018
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8018 Default Settings

The default settings for 8000 analog modules are;

. address=01, baud rate=9600, checksum disabled
. type=05=x2.5V input range (for 8018)

. data=1 start+8 data+1 stop(no parity)

NOTE:
On the 8017 and 8018, JP1 is used to select andog input channels as either 6 differentid
and 2 angle-ended or 8 differential. The default setting is for the 6/2 combination. (See

section 1.3 for more information).
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8018 Calibration

Zero/Span Tablefor 8018 Calibration.

Input RangeCode | Input Range | ZeroVoltage Span Voltage
00 +15mV oV 15mV
01 +50mV oV 50mV
02 +100mV oV 100mV
03 +500mV oV 500mV
04 1V ov 1v
05 2.5V ov 2.5V
06 +20mA OV or 25V or

OmA with 125 0.1% 20mA with 125 0.1%

OE J-type omvV 42.922mV
OF K-type omvV 54.875mV
10 T-type omvV 20.9mV
11 E-type omvV 76.358mV
12 R-type omvV 21.108mV
13 S-type omvV 18.698mV
14 B-type omvV 13.814mV
15 N-type omvV 47.502mV
16 C-type omvV 37.107mV

NOTE: Onetype calibrating is enough.
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8018 Calibration

Stable 4 [11 ] [vinos GND Ext GND
voltage [ 12 | [Vind- VS Pt AV
JOHTee 13 |[Vinl Data - RS-485 Data-
4] Vin- Data +_||7 H|RS-485 Data
15 | [Vin2+ InivVinT- ||6
16 | Vinl- Vin T+ 5
L7 ][ Vind Vi 4|
E Virni- Vingt  ||3
F Vind+ Vind- |2
20 | Vind- Vins+ |1 |
Notes:

1. Before cdibration, warm-up the module for about 30 minutes for better accuracy.

2. Connect agtable cdibration voltage (or current) sgnd to the modul€ s input
channd O.

3. When cdibrating type 06 an externd shunt resistor will need to be connected (125
ohms, 0.1%).

Example Calibration Sequence for Type 00:

1. Setting Typeto 00 ->RefertoAll
2. Enable Cdibration -> Refer to

3. Apply Zero Cdibration Voltage (OmV)

4. Perform Zero Cdibration Command -> Refer toA1.6
5. Apply Span Cdibration Voltage (15mV)

6. Perform Span Cdlibration Command -> RefertoA15
7. Repeat Step 1 to Step 6 three times.

Cdibration for other typesis amilar, changing the typein step 1 being the only
difference,
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8018 Tables

Configuration Code Table: CC (for 8018)

I Baud Rate
03 1200 BPS
(14 2400 BPS
(5 4500 BPS
s 9600 BPS
07 19200 BPS
kS AR400 BPS
(9 57600 BES
A 115200 BPS

Configuration Code: FF, 2-char (for 8018)

7 |6 s s I lo

0 |checksum 0 Nk engineering wnil

(=disable 01: % of FRR

I=emable 10 275 complement of hexadecimal

112 Charms {for 8013

Configuration Code Table: TT (for 8018)

Type Code| 00 01 02 03 04 05 06
Min, oput | =15 mV | =530 mV | =100 mV | -500 mV -1V 25V | =20 mA

Max [oput | +15 mV | 50 mV | +100 mV | +300 mv' | +1V +2.3V | +20 mA

Type Code| OE | OF 1 [ 12 13 14 15 16
TC Type | I K T E R 5 B N C
M Temp. | =210 | -270 | <270 =270 O 0 o =27 0

Max Temp. | 760 | 1372 400 | 1000 1768 | 1768 1820 [300| 2320

The tenperanre is shown m degree Celsius
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Data Format Table (data): (for 8018)

Type

Code Input Range Data Format +E.5. Zero -F.5.

Engineer Unit +15.000 | +00.000 | -15.000

00 _lﬁr:,l,ﬂj % of FSR +100.00 | +000.00 | -100.00
2's complement HEX | 7FFF 0000 RO00

Engineer Unit +50,000 | +00.000| -50.000

01 _5{];1,+5{l %o of FSR +100.00 | +000.00 | -100.00
2's complement HEX | 7FFF 0000 ®000

Engineer Unit +100.00 | +000.00 | -100.00

02 _l{m:ni,ﬂm % of FSR +100.00 | +000.00 | -100.00
2's complement HEX | 7FFF 0000 2000

Engineer Unit +500.00 | +000.00 | -500.00

03 _Sﬂﬂrtn{,l,-l-i{m % of FSR +100.00 | +000.00 | -100.00
2's complement HEX | 7FFF 0000 =000

Engineer Unit +1.0000 | +0.0000 | -1.0000

04 -lto+1 W %o of FSR +100.00 | +000.00 | -100.00
2's complement HEX | TFFF 0000 ®000

Engineer Unit +2.5000 | +0.0000 | -2.5000

05 -2 tS 2.2 % of FSR +100.00 | +000.00 | -100.00
2's complement HEX | 7FFF 0000 2000

Engineer Unit +20,000 | +00.000| -20.000

06 _Eﬂ:r&-l-m % of FSR +100.00 | +000.00| -100.00
2's complement HEX | 7FFF 0000 =000
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Type

C;Jdc Input Range Data Format +F.S. fero -F.S.

¥ Type Engineer Unit | +760.00 | +00.000 | -210.00

OE | -210 to 760 % of FSR +100.00 | +000.00 | -027.63

degree Celsius |, " olement HEX| 7FFF | 0000 | DCA2

K Type Engineer Unit | +1372.0 | +00.000 | -0270.0

OF | -270 to 1372 % of FSR +100.00 | +000.00 | -019.68

degree Celsius | 5,0 olement HEX| 7FFF | 0000 | E6DO

T Type Engineer Unit | +400.00 | +000.00 | -270.00

10 | -270 to 400 % of FSR +100.00 | +000.00 | -067.50

degree Celsius | .0 nlement HEX| 7FFF | 0000 | A99A

E Type Engineer Unit | +1000.0 | +000.00 | -0270.0

11 | -270 to 1000 % of FSR +100.00 | +000.00 | -027.00
degree Celsis

Ceree LESS i complement HEX | 7FFF | 0000 | DD71

R Type Engineer Unit | +1768.0 | +0000.0 | +0000.0

12 | 0to1768 % of FSR +100.00 | +0000.0 | +0000.0

degree Celbsius |, " lement HEX| 7FFF | 0000 | 0000

S Type Engineer Unit | +1786.0 | +0.0000 | +0000.0

13 | 0to1768 % of FSR +100.00 | +000.00 | +0000.0

degree Celsius |, " lement HEX| 7FFF | 0000 | 0000

B Type Engineer Unit | +1820.0 | +00.000 | +0000.0

14 | 0to 1820 % of FSR +100.00 | +000.00 | +0000.0

degree Celsius [, " olement HEX| 7FFF | 0000 | 0000

N Type Engineer Unit | +1300.0 | +00.000 | -0270.0

15 | -270 to 1300 % of FSR +100.00 | +000.00 | -20.77

degree Celsius |, " okement HEX| 7FFF | 0000 | ES6B
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Type

Code Input Range Data Format o O Lero -F.5.
- Engineer Unit F2320.0 | 00,000 | +00.0040
C Type
16 (0 to 2320 % of FSR F100.00 | +000.00 | +000.00

degree Celsius

2's complement HEX | 7FFF 0000 0000
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Command Set Table

Command Response Description Reference
%AANNTTCCFF | 'AA Set module configuretion All
H#E* No Response Synchronized Sampling Al2
#AA >(data) Read andog input Al3
#AAN >(data) Read andog input from channe N Al4
$AAOQ IAA Perform span cdibration Al5
$AAL IAA Perform zero cdibration Al6
$AA2 IAATTCCFF Read configuration Al7
$AA3 AA(data) Read CJC vdue Al8
$AA4 IAA(data) Read Synchronized Data Al19
$AALBVV IAA Enable/disable channd multiplexing A1.10
$AAG IAAVV Read channd multiplexing status Al1.11
$AABV IAA Sdect Led Configuration Al.12
$AA9SCCCC IAA Set CJC Offset Vaue A1.13
$AA9S(data) IAA Send Led Display Al.l4
$AAA >(data)* 8 Reed al 8 channdl data A1.15
SAAF IAA(data) Reed the firmware version number Al1.16
SAAM IAA(data) Read the module name Al1.17
~** No Response | Host OK Sec. 2.18 A1.18
~AAQ IAASS Read Module Status Al1.19
~AAl IAA Reset Module Status Al1.20
~AA2 IAATT Read Host Waichdog Timer Vaue Al2l1
~AA3ETT IAA Enable Host Watchdog Timer Al.22
~AAO(name) IAA Sat module name Al125
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8018 Command Set Table

Command Response Description Reference
%AANNTTCCFF | !AA Set module configuration All
#AAN >(data) Read andog input from channe N Al4
$AAOQ IAA Perform span cdibration Al5
$AAL IAA Perform zero cdibration Al6
$AA2 IAATTCCFF | Read configuration Al7
$AA3 IAA(data) Read CJC value Al8
$AALVV IAA Enable/disable channd multiplexing Al19
$AAG IAAVV Read channd multiplexing status A1.10
$AA9SCCCC IAA Set CJC Offset Vaue Al1.13
SAAF IAA(data) Read the firmware verson number Al1.16
$SAAM IAA(data) Read the module name Al1.17
~** No Response | Host OK Al.18
~AAO IAASS Read Module Status Al1.19
~AAl IAA Reset Module Status Al.20
~AA2 IAATT Read Host Watchdog Timer Vdue Al21
~AA3ETT IAA Enable Host Watchdog Timer Al.22
~AAQO(name) IAA Set module name Al1.25
~AAEV IAA Enable/Disable Calibration Al.26
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APPENDIX A: COMMAND SETS

Al.l %AANNTTCCFF

Description: Set module configuration.

Syntax: %AANNTTCCFF chk](cr)

% isadelimiter character

AA=2-character HEX module address, from 00 to FF

NN=new AA

TT=Input range code, refer to section 1.8

CC=baud rate code, refer to section 1.8

FF=status code, refer to section 1.8

[chk]=2-character checksum, if checksum disabled =  no [chk]
(cr)=0x0D

Response: vaid command - 1AA[chk](cr)
invalid command >  ?AA[chk](cr)
noresponse > Syntax error or communication error or address error
I isaddimiter character indicating a valid command
?isadeimiter character indicating an invaid command
AA=2-character HEX module address
[chk]=2-character checksum, if checksum disabled =  no [chk]

(cr)=0x0D
Example:
command: %0102090600(cr) Address 01 is configured to a new
response : 102(cr) address 02, £5V input
command: %60202080600(cr) Change to +10V input
response : 102(cr)
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Al.2 #**

= Description: Order dl digital and andog input modules to sample their input data
immediately and store that datain their internal registers for later retrieval by the host via the
$AA4, read synchronized data command.

= Syntax: #*[chk](cr)
#isadelimiter character
* isacommand character
[chk]=2-character checksum, if checksum disabled &> no [chk]
(cn=0x0D

= Response: no response

=  Example:
command: #**(cr)
response: No response Order dl modules to perform synchronized
command: $014(cr) sampling.
response; 110000000(cr )
command: $024(cr) Read the data stored by each module, in turn. In

I this example, read module-01, 02, 03. O isa
response: 110000000(cr) character dependent upon module wiring and
command: $034(cr ) previoudly entered commands.

response: 110000000(cr)

NOTE: “synchronized sampling” Explained

The host computer can send only one command string at atime. If there are two modules,
the host computer must send a command and receive a reply from module-1 and then send a
command and receive areply from module-2. Obvioudy, there is atime delay between these two
commands. The “synchronize sampling” command is designed to address al modulesin the
network at the same time to achieve simultaneous sampling. When receiving the #* *[Ox0D]
synchronized sampling command, al the input modules in the RS-485 network perform the input
function at the same time and store the data values in memory. Then the host computer sends out
the $AA4, “read synchronize data’ command to each of
the modules in turn to retrieve the stored data.
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Al.3 #AA

= Description: Read the anaog input value.

= Syntax : #AA[chk](cr)
#isadeimiter character
AA=2-character HEX module address, from 00 to FF
[chk]=2-character checksum, if checksum disabled =  no [chk]
(cr)=0x0D

= Response : vdidcommand - >(data)[chk](cr)
invalid command - No Response
no response =  Syntax error or communication error or address error
> isadeimiter character indicating a valid command
(data) = refer to section 1.8
[chk]=2-character checksum, if checksum disabled - no [chk]
(cn=0x0D

=  Example:

command: #01(cr) Temperature=100.0 °C
response : >+100.00(cr)

command: #02(cr) Temperature=-100.0 °C
response : >-100.00(cr)
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Al.4 #AAN

= Description: Read the analog value from channel N.

= Syntax: #AAN[chk](cr)
#is adelimiter character
AA=2-character HEX module address, from 00 to FF
N=channel number, from0to 7
[chk]=2-character checksum, if checksum disabled > no [chk]
(cr)=0x0D

= Response vdid command -  >(data)[chk](cr)
invalid command - No Response
no response -  Syntax error or communication error or address error
> isadeimiter character indicating a valid command
(data) = refer to section 1.8
[chk]=2-character checksum, if checksum disabled =  no [chk]
(cr)=0x0D

=  Example:

command:  #010(cr) channel_0=1.2345V
response: >+1.2345(cr) B

command:  #012(cr) channd _2=444.44mV
response: >+444.44(cr) -
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Al5 $AAO

Description: Perform SPAN cdibration. Refer to the module calibration sections for
more information.

Syntax: $AAQ[chk](cr)

$isaddimiter character

AA=2-character HEX module address, from 00 to FF
[chk]=2-character checksum, if checksum disabled &> no [chk]
(cr)=0x0D

Response vdid command > 'AA[chk](cr)
invdidcommand > ?AA[chk](cr)
no response = Syntax error or communication error or address error

l'isaddimiter character indicating avaid command
?isaddimiter character indicating an invalid command
AA=2-character HEX module address

[chk]=2-character checksum, if checksum disabled &> no [chk]
(cr)=0x0D

Example:

command: $010(cr) Address 01 performs SPAN calibration
response : 101(cr)

command: $020(cr) address 02 performs SPAN cdibration
response : 102(cr)
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Al.6 $AAl

Description: Perform ZERO cdlibration. . Refer to the module calibration sections
for more information.

Syntax: $AA1[chk](cr)

$isaddimiter character

AA=2-character HEX module address, from 00 to FF
[chk]=2-character checksum, if checksum disabled > no [chk]
(cr)=0x0D

Response vdid command > 'AA[chk](cr)
invdidcommand > ?AA[chk](cr)
no response = Syntax error or communication error or address error
I isaddimiter character indicating avaid command
?isaddimiter character indicating an invdid command
AA=2-character HEX module address
[chk]=2-character checksum, if checksum disabled > no [chk]
(cr)=0x0D

Example:

command: $011(cr) address 01 perform ZERO cdibration
response : 101(cr)

command: $021(cr) address 02 perform ZERO cdlibration
response : 102(cr)
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Al.7 $AA2

= Description: Read module configuration.

= Syntax: $AAZ[chk](cr)
$isaddimiter character
AA=2-character HEX module address, from 00 to FF
[chk]=2-character checksum, if checksum disabled &> no [chk]
(cr)=0x0D

= Response vdid command > !AATTCCFHchk](cr),
invadid command > ?AA[chk](cr)
no response =  Syntax error or communication error or address error
l'isaddimiter character indicating avaid command
?isaddimiter character indicating an invaid command
AA=2-character HEX module address
TT, CC, FF: refer to section 1.8
[chk]=2-character checksum, if checksum disabled - no [chk]

(cr)=0x0D
=  Example
command:  $012(cr) Address 01, £10V, 9600 BPS, checksum
response:  !01080600(cr) dissbled, engineering unit
command:  $022(cr) Address 02, +2.5V, 19200 BPS,
response:  !02050700(cr) checksum disabled, engineering unit

NOTE: If the %bAANNTTCCFF command is used to change module configuration,
the new configuration code will be stored into EEPROM immediately. The
configuration code includes module address, module type, baud rate code, checksum
enable/disable code, calibration code, power-on value and safe value. The 8000 Series
EEPROM data can be read infinitely many times, but can be written to about 100,000
times max. Therefore careful consideration should be given to changing the
configuration code. The $AA2 command is used to solely read EEPROM data,

therefore this command can be sent to 8000 Series modules as often as necessary.
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Al1.8 $AA3

Description: Read current CJC value. Refer to Sec. 3.5 for more information.

Syntax: $AA3[chk](cr)

$isaddimiter character

AA=2-character HEX module address, from 00 to FF
[chk]=2-character checksum, if checksum disabled > no [chk]
(cr)=0x0D

Response vdid command - !S(data)[chk](cr),
invdid command >  2AA[chk](cr)
Nno response = syntax error or communication error or address error
l'isaddimiter character indicating avaid command
?isaddimiter character indicating an invdid command
AA=2-character HEX module address
S=+or—
(data)=CJC vaue
[chk]=2-character checksum, if checksum disabled > no [chk]
(cr)=0x0D

Example:

command: $013(cr) CJC=30°C
response : 1+0030.0(cr)

command: $023(cr) CJC=32.1°C
response : 1+0032.1(cr)
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Al.9 $AA4

Description: Read synchronized data.

Syntax: $AA4[chk](cr)

$isaddimiter character

AA=2-character HEX module address, from 00 to FF
[chk]=2-character checksum, if checksum disabled > no [chk]
(cr)=0x0D

Response vdid command - !S(data)[ chk](cr)
invdid command >  2AA[chk](cr)
Nno response = syntax error or communication error or address error
l'isaddimiter character indicating avaid command
?isaddimiter character indicating an invadid command
AA=2-character HEX module address
S=1=first reading, S=0=not first reading
(data) = refer to section 1.8
[chk]=2-character checksum, if checksum disabled > no [chk]
(cr)=0x0D

Example:
command: $01M(cr)

response : 1018013D(cr) Address-01is8013D.
command: $02M(cr) Address-02 is 8013D
response : 1028013D(cr) Perform synchronized sampling
command: #**

response : No Response
command: $014(cr)

response : 11+123.45(cr) Synchronized data = +123.45, firg time
command: $014(cr) Synchronized data = +123.45, not first time
response : 100+123.45(cr )

command: $024(cr )

response : 11-123.45(cr) Synchronized data = -123.45, first time
command: $024(cr) Synchronized data = -123.45, not firg time
response : 10-123.45(cr)
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A1.10 $SAASVV

Description: Enable or disable channd multiplexing.

Syntax: SAA5VV[chk](cr)

$isaddimiter character

AA=2-character HEX module address, from 00 to FF
VV=2-character HEX vaue, from 00 to FF, 8 hits refer to 8 channéls,
1=enable, O=disable

[chk]=2-character checksum, if checksum disabled >  no [chk]
(cr)=0x0D

Response vdid command = !AA[chk](cr)
invadid command > ?AA[chk](cr)
Nno response - Syntax error or communication error or address error
l'isaddimiter character indicating avaid command
?isaddimiter character indicating an invaid command
AA=2-character HEX module address
[chk]=2-character checksum, if checksum disabled > no [chk]

(cr)=0x0D

Example:

command: $015F0(cr) enable channdl_7 to channel_4
response : !01(cr) disable channel_0 to channel_3
command: $025AA (cr) enable channd_7/5/3/1

response : 102(cr) disable channel_6/4/2/0
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Al1l.11 $AAG

Description: Read channd multiplexing Satus.

Syntax: $AA6[chk](cr)

$isaddimiter character

AA=2-character HEX module address, from 00 to FF
[chk]=2-character checksum, if checksum disabled > no [chk]
(cr)=0x0D

Response vdid command >  'AAVV|[chk](cr)
invdid command >  2AA[chk](cr)
Nno response = syntax error or communication error or address error
l'isaddimiter character indicating avaid command
?isadedimiter character indicating an invaid command
AA=2-character HEX module address
VV=2-character HEX vaue, from 00 to FF, 8 bitsrefer to 8 channdls,
1=enable, O=disable
[chk]=2-character checksum, if checksum disabled > no [chk]

(cr)=0x0D

Example:

command:  $016(cr) channel_7 to channd_4 are enabled
response:  !01FO(cr) channel_0 to channel_3 are disabled
command:  $026(cr) channel_7/5/3/1 are enabled
response:  102AA(c) channel_6/4/2/0 are disabled
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Al1.12 $AA8V

Description: Sdect LED Configuration.

Syntax: $AA8V[chk](cr)

$isaddimiter character

AA=2-character HEX module address, from 00 to FF

V=1-> modulecontrol LED, V=2 > hos control LED
[chk]=2-character checksum, if checksum disabled &> no [chk]
(cr)=0x0D

Response vdid command > 'AA[chk](cr)
invdidcommand >  ?AA[chk](cr)
no response = Syntax error or communication error or address error
l'isaddimiter character indicating avaid command
?isaddimiter character indicating an invaid command
AA=2-character HEX module address
[chk]=2-character checksum, if checksum disabled - no [chk]
(cr)=0x0D

Example:

command: $0181(cr) 8013D to control LED
response : 101(cr)

command: $0282(cr) Host to control LED
response : 102(cr)
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A1.13 $AA9SCCCC

Description: Set CJC offset value. Refer to Sec. 3.5 for more information.

Syntax: SAA9SCCCC[chk](cr)

$isaddimiter character

AA=2-character HEX module address, from 00 to FF
S=+or-CCCC=

4-char HEX value, 1 count=0.01 °C

[chk]=2-character checksum, if checksum disabled >  no [chk]
(cr)=0x0D

Response vdid command = !AA[chk](cr)
invadid command > ?AA[chk](cr)
Nno response - Syntax error or communication error or address error
l'isaddimiter character indicating avaid command
?isaddimiter character indicating an invaid command
AA=2-character HEX module address
[chk]=2-character checksum, if checksum disabled > no [chk]
(cr)=0x0D

Example:

command: $019+000A (cr) CJC offset=10*0.01=0.1 °C
response : 101(cr)

command: $029-0014(cr) CJC offset=-200.01=-0.2 °C
response : 102(cr)
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Al.14 $AA9S(data)

Description: Send LED display.

Syntax: $AA9S(data)[ chk](cr)

$isaddimiter character

AA=2-character HEX module address, from 00 to FF
S=+or-(

data)=5 decimal digit + 1 decimd point, max=19999.
[chk]=2-character checksum, if checksum disbled >  no [chk]
(cr)=0x0D

Response vdid command = !AA[chk](cr)

invadid command > ?AA[chk](cr)

Nno response - Syntax error or communication error or address error
l'isaddimiter character indicating avaid command

?isaddimiter character indicating an invaid command
AA=2-character HEX module address

[chk]=2-character checksum, if checksum disabled > no [chk]
(cr)=0x0D

Example:

command: $019+19999.(cr) Show max = +19999.
response : 101(cr)

command: $029-19999.(cr) Show min = -19999.
response : 102(cr)

command: $039+12.345(cr) Show display = +12.345
response : 103(cr)
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A1.15 $AAA

= Description: Read datafrom al 8 analog input channels. Refer to section 3.6 for
more information.

= Syntax: SAAA[chK](cr)

$isaddimiter character

AA=2-character HEX module address, from 00 to FF
[chk]=2-character checksum, if checksum disabled > no [chk]
(cr)=0x0D

» Response vaid command > !(data)* 8[chk](cr)
invadid command > ?AA[chk](cr)
no response >  Syntax error or communication error or address error
l'isaddimiter character indicating avaid command
?isaddimiter character indicating an invalid command
AA=2-character HEX module address
data=4-character HEX vaue, from 0000 to FFFF, 2's complement data format
[chk]=2-character checksum, if checksum disabled > no [chk]
(cr)=0x0D
=  Example
command: $01A(cr)
response: 100001111222233334444555566667777(cr)

. All dataarein HEX format

.8000 > min
channel_0=0000 .7FFF > max
channl_1=1111 .0000 > 0
channdl_2=2222 . assume type=08
channel_3=3333 1.8000 > -10V
channel_4=4444 2.7FFF > +10V
channel_5=5555 3.0000 > OV
channel_6=6666 4.1000 > +1.25V
channel_7=7777 5.F000 > -1.25V
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A1.16 $AAF

Description: Read the firmware verson number.

Syntax: $SAAF[chk](cr)

$isaddimiter character

AA=2-character HEX module address, from 00 to FF
[chk]=2-character checksum, if checksum disabled > no [chk]
(cr)=0x0D

Response vdid command > 'AA(data)[chk](cr)
invdid command >  2AA[chk](cr)
Nno response = syntax error or communication error or address error
l'isaddimiter character indicating avaid command
?isaddimiter character indicating an invdid command
AA=2-character HEX module address
data=5-character for verson number
[chk]=2-character checksum, if checksum disabled - no [chk]
(cr)=0x0D

Example:

command: $01F(cr) module 01 uses version A2.0
response : 101A2.0(cr)

command: $02F(cr) module 02 uses version A3.0
response : 102A3.0(cr)
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Al1.17 $AAM

Description: Read the module name.

Syntax: $AAM[chk](cr)

$isaddimiter character

AA=2-character HEX module address, from 00 to FF
[chk]=2-character checksum, if checksum disabled > no [chk]
(cr)=0x0D

Response vdid command > 'AA(data)[chk](cr)
invdid command >  2AA[chk](cr)
Nno response = syntax error or communication error or address error
l'isaddimiter character indicating avaid command
?isaddimiter character indicating an invaid command
AA=2-character HEX module address
data=4-character for module name
[chk]=2-character checksum, if checksum disabled - no [chk]
(cr)=0x0D

Example:

command: $01M(cr) Module 01 is 8017
response : 1017017(cr) or 1018017(cr)

command: $02M (cr) Module 02 is 8018
response : 1027018(cr) or '028018(cr)

command: $03M(cr) Module 03 is 8013D
response : 1037013D(cr) or 1038013D(cr)

8000 Series Analog Input Module UsersManual 72



FOR ALL

A1.18 ~**

Description: The hogt uses this command to tdl dl modulesin the network that it is
functioning properly. See section 3.5 for more information.

Syntax: ~**[chk](cr)

~isaddimiter character

[chk]=2-character checksum, if checksum disabled > no [chk]
(cr)=0x0D

Response: no response

Example:
command: ~**(cr)

response:  No Response
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A1.19 ~AAO

Description: Read the module status. The module status will be latched until the
~AA1 command is sert. If the host watchdog is enabled and the host is down, the
module status will be set to 4. If the module status=4, al output commands will be
ignored.

Syntax: ~AAO[chk](cr)

~ isaddimiter character

AA=2-character HEX module address, from 00 to FF
[chk]=2-character checksum, if checksum disabled =  no [chk]
(cr)=0x0D

Response vdid command >  'AASYchk](cr)
invdidcommand >  ?AA[chk](cr)
no response = Syntax error or communication error or address error
l'isaddimiter character indicating avaid command
?isaddimiter character indicating an invaid command
AA=2-character HEX module address
SS=2-character HEX dausvaue
Bit_O, Bit_1 = resarved
Bit 2=0-> OK,
1-> host watchdog failure
[chk]=2-character checksum, if checksum disabled > no [chk]

(cr)=0x0D
Example:
command: ~010(cr) Status of module 01 is OK
response : 10100(cr)
command: ~020(cr) Status of module 02 is “host
response : 10204(cr) watchdog fallure’ - HOST is
down

8000 Series Analog Input Module UsersManual 74



FOR ALL

A1.20 ~AA1l

= Description: Reset module status. The module status will be latched until the ~AA1
command issent. If the module statue=0x04, all output commands will be
ignored. Therefore the user should read the module status before sending other
commands to make sure that the module statusis 0. If the module status is not O, only
the ~AA1 command can clear the module status.

= Syntax: ~AA1[chk](cr)
~isadeimiter character
AA=2-character HEX module address, from 00 to FF
[chk]=2-character checksum, if checksum disabled 2  no [chk]
(cr)=0x0D

= Response vdid command - !AA[chk](cr)
invdidcommand >  ?AA[chk](cr)
Nno response = syntax error or communication error or address error
I isaddimiter character indicating avaid command
?isaddimiter character indicating an invdid command
AA=2-character HEX module address
[chk]=2-character checksum, if checksum disabled > no [chk]
(cr)=0x0D

=  Example

command: ~010(cr) module status=0x04 -  host isdown
response : 10104(cr)

command: #0105.000(cr ) Output commands are ignored
response : !(cr)

command: ~011(cr) clear module status
response : 101(cr)

command: ~010(cr) module status=0x00

response : 10100(cr)

command: #0105.000(cr) Output commands can now be processed
response : >(cr)
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Al1l.21 ~AA2

= Description: Read the host watchdog status and the host watchdog timer value. The
host watchdog timer is designed for the software host watchdog. When the software
host watchdog is enabled, the host must send the ~**, “HOST is OK” command, to
al modules before the timer is up. When the ~** command is received, the host
watchdog timer isreset and restarts. Use the ~AA3ETT command to
enable/disable/set the host watchdog timer.

= Syntax: ~AAZ2[chk](cr)
~isaddimiter character
AA=2-character HEX module address, from 00 to FF
[chk]=2-character checksum, if checksum disabled >  no [chk]
(cr)=0x0D

= Response vdid command > !AASTT[chk](cr)
invadid command > ?AA[chk](cr)
no response >  Syntax error or communication error or address error
l'isaddimiter character indicating avaid command
?isaddimiter character indicating aninvaid command
AA=2-character HEX module address
S=0: host watchdog is disable
S=1: host watchdog is enable
TT=2-character HEX value, from 00 to FF, unit=0.1 second
[chk]=2-character checksum, if checksum disabled =  no [chk]

(cr)=0x0D

=  Example
commeand: ~012(cr) Module 01 host watchdog timer is
response : 101000(cr) disabled
command: ~022(cr) Module 02 host watchdog timer is
response : 10210A(cr) enabled and =0.1*10 =1 second.
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Al1.22 ~AA3ETT

Description: Enable/disable the host watchdog timer. The host watchdog timer is
designed for the software host watchdog. When the software host watchdog is
enabled, the host must send ~** command to al modules before the timer is up.
When the ~** command is recelved, the host watchdog timer is reset and restarted.
Usethe ~AA2 to read the host watchdog status & value.

Syntax: ~AA3ETT[chk](cr)

~isaddimiter character

AA=2-character HEX module address, from 00 to FF
E=Oisdissbleand 1 isendble

TT=2-character HEX vaue, from 00 to FF, unit=0.1 second
[chk]=2-character checksum, if checksum disabled - no [chk]
(cr)=0x0D

Response vdid command > !AA[chk](cr)
invadid command > ?AA[chk](cr)
no response =  Syntax error or communication error or address error
l'isaddimiter character indicating avaid command
?isaddimiter character indicating an invaid command
AA=2-character HEX module address
[chk]=2-character checksum, if checksum disabled >  no [chk]

(cr)=0x0D

Example:

command: ~013000(cr) disable module 01 host watchdog timer
response : 101(cr)

command: ~02310A(cr) host watchdog timer of module 02 is
response : 102(cr) enabled and equal to 0.1* 10 =1 second.
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Al1.23 ~AA4

Description : Read power-on vdue and safe vaue.

Syntax : ~AA4[chk](cr) > read saofevadue

~isaddimiter character

AA=2-character HEX module address, from 00 to FF
[chk]=2-character checksum, if checksum disabled >  no [chk]
(cr)=0x0D

Response vdid command >  'AAPPSS[chk](cr)

invadid command > ?AA[chk](cr)

Nno response - Syntax error or communication error or address error
l'isaddimiter character indicating a vaid command
?isaddimiter character indicating an invaid command
AA=2-character HEX module address
PP= power-on value, SS=safe value
00> DO1=D0O2=0OFF
01> DO1=0ON, DO2=0OFF
02 > DO1=0OFF, DO2=ON
03> DO1=D0O2=ON
[chk]=2-character checksum, if checksum disabled > no [chk]

(cr)=0x0D

Example:
command: ~014(cr) Power-on vaue> Dol=off, Do2=off
response : 1010003(cr) Safevadue> Dol=on, Do2=on
command: ~024(cr ) Power-on vaue> Dol=off, Do2=0on
response : 1020201(cr) Safevadue> Dol=on, Do2=off
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Al1.24 ~AAS

Description: Set power-on vaue and safe vaue.

Syntax : ~AASPPSYchk](cr) > et safevdue
~isaddimiter character

AA=2-character HEX module address, from 00 to FF
[chk]=2-character checksum, if checksum disabled >  no [chk]
PP= power-on vaue, SS=safe value

00 > DO1=D0O2=0FF

01> DO1=0ON, DO2=0OFF

02> DO1=0OFF, DO2=0ON

03> DO01=D0O2=0ON

(cr)=0x0D

Response : vdid command > !'AA[chk](cr)
invdidcommand >  ?AA[chk](cr)
Nno response = syntax error or communication error or address error
l'isadeimiter character indicating avaid command
?isaddimiter character indicating an invadid command
AA=2-character HEX module address
[chk]=2-character checksum, if checksum disabled > no [chk]

(cr)=0x0D

Example:
command: ~0150003(cr) Power-on vaue> Dol=off, Do2=off
response : 101(cr) Safevdue> Dol=on, Do2=on
command: ~0250201(cr ) Power-on vaue> Dol=off, Do2=0on
response : 102(cr) Safevadue> Dol=on, Do2=off
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FOR ALL

Al1l.25 ~AAO(nhame)

Description: Set module name.

Syntax: ~AAO(name)[chk](cr)

~isadeimiter character

AA=2-character HEX module address, from 00 to FF
(name)=4- character/5- character module name

[chk]=2-character checksum, if checksum disabled &> no [chk]
(cr)=0x0D

Response vdid command > 'AA[chk](cr)
invdidcommand >  ?AA[chk](cr)
no response > Syntax error or communication error or address error
l'isaddimiter character indicating avaid command
?isaddimiter character indicating an invaid command
AA=2-character HEX module address
[chk]=2-character checksum, if checksum disabled - no [chk]

(cr)=0x0D

Example:

command: $01M(cr)

response : 1018017(cr) Change module name from 8017 to
command: ~0101234(cr) 1234

response : 101(cr)

command: $01M(cr)

response : 1018013D(cr) Change module name from 8013D
command: ~0105678D(cr) to 5678D
response : 101(cr)

Note This command is designed for OEM/ODM users. However if for some reason a
generd user needs to rename the modules it can be useful.
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FOR ALL

Al.26 ~AAEV
= Description: Enable/Disable Cdlibration.

= Syntax: ~AAEV[chk](cr)
~isaddimiter character
AA=2-character HEX module address, from 00 to FF
E = command for enable/disable cdibration
V 1= enable cdibration, O= disable cdibration
[chk]=2-character checksum, if checksum disabled > no [chk]
(cr)=0x0D

» Response vaid command > 'AA[chk](cr)
invaid command >  ?AA[chk](cr)
no response >  Syntax error or communication error or address error
l'isaddimiter character indicating avaid command
?isaddimiter character indicating an invaid command
AA=2-character HEX module address
[chk]=2-character checksum, if checksum dissbled >  no [chk]

(cr)=0x0D

=  Example
command: $010 Perform address 01 span calibration.
response : 01 It is not reedy for calibration.
command: ~01E1 Set address 01 to enable cdibration.
response: 101 Return success.
command: $010 Perform address 01 calibration.
response: 101 Return success.
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Al1.27 $AA3

Description: Read the source linear mapping value [low, high]. Refer to Sec. 3.7 for
more information.

Syntax: $AA3[chk](cr)

$isaddimiter character

AA=2-character HEX module address, from 00 to FF
[chk]=2-character checksum, if checksum disabled > no [chk]
(cr)=0x0D

Response vdid command > 'AA(LO)(HI)[chk](cr),
invdid command >  2AA[chk](cr)
Nno response = syntax error or communication error or address error
l'isaddimiter character indicating avaid command
?isaddimiter character indicating an invaid command
AA=2-character HEX module address
(LO)=low vaue of source linear mapping
(HI) = high vaue of source linear mapping
[chk]=2-character checksum, if checksum disabled > no [chk]

(cr)=0x0D

Example:
command: $013(cr ) Source linear mapping readback
response : 101+04.000+20.000(cr) =[4.0, 20.0]
command: $023(cr) Source linear mapping readback
response : 102+000.00+100.00(cr ) =1[0.0, 100.0]

Note: thedata format of (HI) & (LO) isthe sameasthe current configuration. Refer
to “ Data Format Table (data)” in Section 1.8 for details.
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A1.28 $AAS

Description: Read the target linear mapping vaue [low, high]. Refer to Sec. 3.7 for
more information.

Syntax: $AA5[chk](cr)

$isaddimiter character

AA=2-character HEX module address, from 00 to FF
[chk]=2-character checksum, if checksum disabled > no [chk]
(cr)=0x0D

Response vdid command -> TAA(LO)(HD[chk](cr),
invdidcommand > ?AA[chk](cr)
noresponse —>  Syntax error or communication error or address error
I isaddimiter character indicating avaid command
?isaddimiter character indicating an invaid command
AA=2-character HEX module address
(LO)=low vaue of target linear mapping
(HI) = high vaue of target linear mapping
[chk]=2-character checksum, if checksum disabled > no [chk]
(cr)=0x0D

Example:

command: $015(cr ) Target linear mapping readback = [4.0, 20.0]
response : 101+04.000+20.000(cr)

command: $025(cr) Target linear mapping read back = [0.0, 100.0]
response : 102+000.00+100.00(cr )

Note: thedata format of (HI) & (LO) isgiven asfollows:
first char is+or -
the next 6 characters must include one decimal point
min. value> 19999,
max. value—> +19999.
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A1.28 $SAAB(LO)(HI)

Description: Write the source linear mapping vaue [low, high]. Refer to Sec. 3.7 for
more information.

Syntax: SAA6(LO)(HI)[chk](cr)

$isaddimiter character

AA=2-character HEX module address, from 00 to FF
(LO)=low vaue of source linear mapping

(HI) = high value of source linear mapping

[chk]=2-character checksum, if checksum disabled - no [chk]
(cr)=0x0D

Response vdid command = 'AA[chk](cr),
invadid command > ?AA[chk](cr)
no response =  Syntax error or communication error or address error
l'isaddimiter character indicating avaid command
?isaddimiter character indicating an invaid command
AA=2-character HEX module address
[chk]=2-character checksum, if checksum disabled > no [chk]
(cr)=0x0D

Example:

command: $016+04.000+20.000(cr) Set source linear mapping = [4.0, 20.0]
response : 101(cr)

command: $026+000.00+100.00(cr) Set source linear mapping = [0.0, 100.0]
response : 102(cr)

Note: thedata format of (HI) & (LO) isthe same as current configuration. Refer to
“Data Format Table (data)” in Section 1.8 for details.
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A1.29 $AA7(LO)(HI)

Description: Write the target linear mapping vaue [low, high]. Refer to Sec. 3.7 for
more information.

Syntax: $AA7(LO)(HI)[chk](cr)

$isaddimiter character

AA=2-character HEX module address, from 00 to FF
(LO)=low vaue of target linear mapping

(HI) = high vaue of target linear mapping

[chk]=2-character checksum, if checksum disabled >  no [chK]
(cr)=0x0D

Response vdid command > AA[chk](cr),
invadid command > ?AA[chk](cr)
no response >  Syntax error or communication error or address error
l'isaddimiter character indicaing avaid command
?isaddimiter character indicating an invaid command
AA=2-character HEX module address
[chk]=2-character checksum, if checksum disabled > no [chk]
(cr)=0x0D

Example:

command: $017+04.000+20.000(cr) | Set target linear mapping = [4.0, 20.0]
response : 101(cr)

command: $027+000.00+100.00(cr) | Set target linear mapping = [0.0, 100.0]
response : 102(cr )

Note: the data format of (HI) & (LO) isgiven asfollowing:
= first charis+or -
the next 6 character mugst include one decimal point
min. value> -19999.
max. value—> +19999.
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A1.30 $SAAAV

Description: Enable/disable linear mapping. Refer to Sec. 3.7 for more information.

Syntax: $AAAV[chk](cr)
$isaddimiter character
AA=2-character HEX module address, from 00 to FF
V= 0: disable linear mapping
1: endble linear mapping
[chk]=2-character checksum, if checksum disabled &> no [chk]
(cr)=0x0D

Response vdid command >  'AA[chk](cr)
invdid command > ?AA[chk](cr)
no response > Syntax error or communication error or address error
I isadeimiter character indicating avaid command
?isaddimiter character indicating an invaid command
AA=2-character HEX module address
[chk]=2-character checksum, if checksum disabled > no [chk]
(cr)=0x0D

Example:

command: $01A0(cr) Disable linear mapping.
response : 101(cr)

command: $02A1(cr) Enable linear mapping.
response : 102(cr)
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Al1.31 $AAB

Description: Linear mapping status readback. Refer to Sec. 3.7 for more information.

Syntax: $AAB[chk](cr)

$isaddimiter character

AA=2-character HEX module address, from 00 to FF
[chk]=2-character checksum, if checksum disabled >  no [chk]
(cr)=0x0D

Response vdid command > !AAS chk](cr)
invadid command > ?AA[chk](cr)
Nno response - Syntax error or communication error or address error
l'isaddimiter character indicating avaid command
?isaddimiter character indicating an invaid command
AA=2-character HEX module address
S= 0-> linear mapping is dissbled
1-> linear mapping isenabled
[chk]=2-character checksum, if checksum disabled > no [chk]
(cr)=0x0D

Example:

command: $01B(cr) Linear mapping is disabled.
response : 1010(cr)

command: $02B(cr) Linear mapping is enabled.
response : 1021(cr)
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Al1.32 @AADI

Description: Read the digitd 1/0 and darm datus.

Syntax: @AADI[chk](cr)

@ isaddimiter character

AA=2-character HEX module address, from 00 to FF
[chk]=2-character checksum, if checksum dissbled >  no [chk]
(cr)=0x0D

Response vdid command >  'AASODOI[chk](cr)

invadid command > ?AA[chk](cr)

Nno response - Syntax error or communication error or address error
l'isaddimiter character indicating avaid command
?isaddimiter character indicating an invaid command
AA=2-character HEX module address
S =0-> disable, I=-momentary darm, 2=laich darm
D =0-> DO01=D02=0OFF

=1-> DO1=0ON, DO2=0OFF
=2 > DO1=0OFF, DO2=ON
=3-> DO01=D0O2=0ON
| =0-> Dllislow,1=1-> D/lishigh
[chk]=2-character checksum, if checksum disabled >  no [chk]

(cr)=0x0D

Example:

command: @01DI(cr) Alarm disabled. DO1=DO2=0FF.
response : 10100001(cr) D/I is high.

command: @02DI(cr) Alarm enabled. DO1=ON.
response : 10210100(cr) DO2=0FF. D/l islow.
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A1.33 @AADOOD

Description: Set digitd output.

Syntax: @AADOOD][chk](cr)
@ isaddimiter character
AA=2-character HEX module address, from 00 to FF
D =0-> DO1=D0O2=0OFF
=1-> DO1=0ON, DO2=0OFF
=2 > DO1=0OFF, DO2=ON
=3> DO01=D02=0ON
[chk]=2-character checksum, if checksum disabled > no [chk]
(cr)=0x0D

Response vdid command > 'AA[chk](cr)
invadid command > ?AA[chk](cr)
damisenabled > ?2AA[chk](cr)
Nno response = syntax error or communication error or address error
I isaddimiter character indicating avaid command
?isaddimiter character indicating an invdid command
AA=2-character HEX module address
[chk]=2-character checksum, if checksum disabled > no [chk]
(cr)=0x0D

Example:

command: @01DO00(cr) Turn al D/O OFF.
response : 101(cr)

command: @02DO01(cr) Turn DO1 ON, DO2 OFF.
response : 102(cr)

NOTE: If theHi/Lo alarm isenabled, the module controlsthe digital output channels. Thereforein
the case of a system failure, the power-on valueiis changed to Hi/L o condition immediately, and the
safe value aswell asthe @AADOOD commands areignored.
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Al.34 @AAEAT

Description: Enable darm.

Syntax: @AAEAT][chk](cr)

@ isaddimiter character

AA=2-character HEX module address, from 00 to FF

T=M > momentary darm, T=L &> laichdam
[chk]=2-character checksum, if checksum disabled > no [chk]
(cr)=0x0D

Response vdid command > 'AA[chk](cr)
invdid command >  2AA[chk](cr)
Nno response = syntax error or communication error or address error
l'isaddimiter character indicating avaid command
?isaddimiter character indicating an invaid command
AA=2-character HEX module address
[chk]=2-character checksum, if checksum disabled > no [chK]
(cr)=0x0D

Example:

command: @O1EAL(cr) Latch darm.
response : 101(cr)

command: @02EAM(cr) Momentary alarm.
response : 102(cr)

NOTE: If theHi/Lo alarm isenabled, the module will control the digital output
channds. Thereforein the case of a system failure, the power-on valueis changed to
Hi/L o condition immediately, and the safe value aswell asthe @AADOOD commands are
ignored.
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A1.35 @AAHI(data)

Description: Set high darm vdue.

Syntax: @AAHI(data)[ chk](cr)

@ isaddimiter character

AA=2-character HEX module address, from 00 to FF

data: engineering unit format. Refer to Section 1.8.
[chk]=2-character checksum, if checksum disabled > no [chk]
(cr)=0x0D

Response vdid command > 'AA[chk](cr)
invdid command >  2AA[chk](cr)
Nno response = syntax error or communication error or address error
l'isaddimiter character indicating avaid command
?isaddimiter character indicating an invaid command
AA=2-character HEX module address
[chk]=2-character checksum, if checksum disabled > no [chK]
(cr)=0x0D

Example:

command: @O01HI+050.00(cr) High alarm=50 °C
response : 101(cr)

command: @02H1+100.00(cr) High alarm=100 °C
response : 102(cr)
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Al1l.36 @AALO(data)

Description: Set low darm vaue.

Syntax: @AALO(data)[ chk](cr)

@ isaddimiter character

AA=2-character HEX module address, from 00 to FF

data: engineering unit format. Refer to Section 1.8.
[chk]=2-character checksum, if checksum disabled > no [chk]
(cr)=0x0D

Response vdid command > 'AA[chk](cr)
invdid command >  2AA[chk](cr)
Nno response = syntax error or communication error or address error
l'isaddimiter character indicating avaid command
?isaddimiter character indicating an invaid command
AA=2-character HEX module address
[chk]=2-character checksum, if checksum disabled > no [chK]
(cr)=0x0D

Example:

command: @01L O+000.00(cr) Low darm=0 °C
response : 101(cr)

command: @02LO-010.00(cr) Low dam=-10 °C
response : 102(cr)
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Al1.37 @AADA

Description: Disable darm.

Syntax: @AADA[chk](cr)

@ isaddimiter character

AA=2-character HEX module address, from 00 to FF
[chk]=2-character checksum, if checksum disabled >  no [chk]
(cr)=0x0D

Response vdid command = !AA[chk](cr)
invalid command > ?AA[chk](cr)
Nno response - Syntax error or communication error or address error
l'isaddimiter character indicating avaid command
?isaddimiter character indicating an invaid command
AA=2-character HEX module address
[chk]=2-character checksum, if checksum dissbled >  no [chk]
(cr)=0x0D

Example:

command: @01DA(cr) Alarm disabled.
response : 101(cr)

commeand: @02DA(cr) Alarm disabled.
response : 102(cr)
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A1.38 @AACA

Description: Clear latch darm.

Syntax: @AACA[chk](cr)

@ is addimiter character

AA=2-character HEX module address, from 00 to FF
[chk]=2-character checksum, if checksum disabled >  no [chk]
(cr)=0x0D

Response vdid command = !AA[chk](cr)
invadid command > ?AA[chk](cr)
no response - syntax error or communication error or address error
l'isaddimiter character indicating avaid command
?isaddimiter character indicating an invaid command
AA=2-character HEX module address
[chk]=2-character checksum, if checksum disabled >  no [chk]
(cr)=0x0D

Example:

command: @01CA(cr) Clear latch darm.
response : 101(cr)

command: @02CA(cr) Clear latch darm.,
response : 102(cr)
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Al1.39 @AARH

Description: Read high darm vdue.

Syntax: @AARH][chk](cr)

@ isaddimiter character

AA=2-character HEX module address, from 00 to FF
[chk]=2-character checksum, if checksum disabled >  no [chk]
(cr)=0x0D

Response vdid command = !AA(data)[chk](cr)
invadid command > ?AA[chk](cr)
Nno response - Syntax error or communication error or address error
l'isaddimiter character indicating avaid command
?isaddimiter character indicating an invaid command
AA=2-character HEX module address
data = engineering unit format. Refer to Section 1.8.
[chk]=2-character checksum, if checksum disabled > no [chK]
(cr)=0x0D

Example:

command: @O1RH(cr) High darm=100 °C
response : 101+100.00(cr)

commeand: @O2RH(cr) High darm=50 °C
response : 102+050.00(cr)
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Al1.40 @AARL

Description: Read low darm vaue.

Syntax: @AARL [chk](cr)

@ isaddimiter character

AA=2-character HEX module address, from 00 to FF
[chk]=2-character checksum, if checksum disabled > no [chk]
(cr)=0x0D

Response vdid command = !AA(data)[chk](cr)
invadid command > ?AA[chk](cr)
Nno response - Syntax error or communication error or address error
l'isaddimiter character indicating avaid command
?isaddimiter character indicating an invaid command
AA=2-character HEX module address
data= engineering unit format. Refer to Section 1.8.
[chk]=2-character checksum, if checksum disabled > no [chK]
(cr)=0x0D

Example:

8014D

command: @O1RL (cr)
response : 101+000.00(cr)

command: @02RL (cr)
response : 102-010.00(cr)

Low darm=0 °C

Low darm=-10 °C
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Al.41 @AARE

Description: Read the event counter value.

Syntax: @AARE][chk](cr)

@ isaddimiter character

AA=2-character HEX module address, from 00 to FF
[chk]=2-character checksum, if checksum disabled > no [chk]
(cr)=0x0D

Response vdid command = !AA(data)[chk](cr)
invadid command > ?AA[chk](cr)
Nno response - Syntax error or communication error or address error
l'isaddimiter character indicating avaid command
?isaddimiter character indicating an invaid command
AA=2-character HEX module address
data=5-character HEX value, from 00000 to 65535
[chk]=2-character checksum, if checksum disabled > no [chK]
(cr)=0x0D

Example:

command: @O1RE(cr) Event counter=1.
response : 10100001(cr)

command: @02RE(cr) Event counter=12345.
response : 10212345(cr)
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Al.42 @AACE

Description: Clear the event counter

Syntax: @AACE][chk](cr)

@ isaddimiter character

AA=2-character HEX module address, from 00 to FF
[chk]=2-character checksum, if checksum disabled >  no [chk]
(cr)=0x0D

Response vdid command = !AA[chk](cr)
invadid command > ?AA[chk](cr)
Nno response - Syntax error or communication error or address error
l'isaddimiter character indicating avaid command
?isaddimiter character indicating an invalid command
AA=2-character HEX module address
[chk]=2-character checksum, if checksum disabled >  no [chk]
(cr)=0x0D

Example:

command: @O01CE(cr) Clear the event counter to O
response : 101(cr)

command: @02CE(cr) Clear the event counter to O
response : 102(cr)
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Operation Principles & Application Notes

INIT* _pin Operation Principle

All 8000 Series modules contain an EEPROM to store configuration information. It is
difficult to find out the status of the 8000 Series modules. When jumpered to INIT, and
the INIT*_pin is connected to the GND_pin and the module is powered on, all 8000
Seriesmodules will revert to factory default setting without changing the EEPROM déta.
The factory default setting for analog input modulesis as follows:

Address =00

baud rate = 9600

checksum = DISABLE

data format =1 dtart + 8 data bits + 1 stop bit

If the user disconnectsthe INIT*_pin from the GND_pin, the 8000 module will
be auto configured according to the EEPROM data.

Follow these steps to find EEPROM configuration data in the default setting:

Step 1:
Step 2:
Sep 3:
Sep 4
Sep5:
Step 6:

power off and connect the INIT*_pin to the GND_pin
power on

send command string $002[ 0x0D]

record the status of this 8000 module

power off and disconnect INIT*_pin and GND_pin
power on
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Dual WatchDog Operation Principle

Dual watchdog = host watchdog + module watchdog
The host watchdog is a softwar e watchdog.
The module watchdog is a hardwar e watchdog.

The 8000 seriesis designed for harsh environments and industrid gpplications. In
such environments, there is bound to be a problem with noise and transient energy. If
thereisavery large amount of interference, it may cause problemsin the 8000 modules.
The watchdog timers are congtantly monitoring the system to make sure that everything
is functioning within acceptable parameters. The module (hardware) watchdog concerns
itsdlf with the individua modules, and if a problem is detected it can reset asingle
module without atering the entire network. The host (software) watchdog is responsible
for the whole system, and will reset the entire network if problems are encountered.

When aproblem is encountered in asingle module it will revert to its predefined
gart vaue. If thereis anetwork problem, al modules will revert to safe dates. If the
host-PC is down, al modules revert to their predefined safe states for safety protection.
Thisdual watchdog system greatly increases system reliability, and greatly reduces
the potential damage which could result from a system failure.

Sincethe The 8017, 8018, and 8013D modules areinput only modules, they can not
cause any damage to the system if they malfunction, or in the case of a host failure.
Consequently, they will not bereset if afailureisdetected, and application

programs need not take steps to detect watchdog status befor e sending commands.
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Analog Data Format

8000 Series anaog input modules can be configured to one of the following deta formats:

= Enginegring units
= Percent of FSR

= Two's complement hexadecimdl

Assuming a+5V range, dataformat are asfollows:

Engineering Units Percent of FSR Two's complement
-5V -100.00 8000
oV +000.00 0000
+5V +100.00 7TFFF

The above tableisvdid for 8017 and 8013D. It isaso valid for the 8018 module

when it is configured for -00, 01,02, 03, 04,05, 06 and 07.

The following table provides thermocouple data format for the 8018:

Volt Engineering Unit Per cent of FSR Two's complement
-max Table(-max)+CJC -100.00 8000

oV Table(0)+CJC +000.00 0000
+max Table(+max)+CJC +100.00 7FFF

It isrecommended that Engineering Units be used when the 8018 functionsin

ther mocouple mode.
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Temperature Measurement

The 8018 can be configured for thermocouple inputs.

Use the following steps when processing thermocouple inputs:
1. A/D converson -  measure thermocouple voltage
2. Tablelookup -  T1=Table(thermocouple voltage)
3. Get Temperature >  Temperature=T1+CJC-vadue

Use the following steps when measuring CJC:
1. A/D converson »> measure CJC voltage
2. Tablelookup > T1=Table(CJC voltage)
3. CJC compensation >  CJC-vaue=T1+CJC-offset
» The CJC-offset is defined by the SAA9 command.
»  The CJC-vaue can be read back by the SAA3 command.

Therefore the temperature error is composed of four errors as follows:
1. Thermocouple error > gmdl
2. A/D converter error > smdll
3. Tablelookup error > amdl
4. CJC-error > may bebig
5. Temperature error = (1)+(2)+(3)+(4)

Refer to Sec. 3.5 for more information on CJC offsat cdibration.
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CJC Offset Calibration

Use the following steps to perform CJC offset calibration:

1. Placeasdlver temperature sensor just beside the 8018 CJC sensor. Power on and
warm-up the module for about 30 minutes. This step is used to find the
circumstance temperature. The silver sensor is used to calibrate the CJC sensor.
Use the $AA9+0000 command to set CJC offset=0

Use the $AA3 command to read out the CIC value, T1

Read out the silver sensor temperature, T2

CXC offset=T2-T1

Use the $AA9+CCCC command to set CJC offset

Use the $AA3 command to read out CJC value, T1

Repesat step 2 through 7 until T1=T2

ONO M WN

Alternative method for calibration (calibrated temperature source required):

Power on and warm-up the module for about 30 minutes.

Input a designated temperature from a calibrated temperature source into channel

0 of the 8018 module.

Use the $A A9+0000 command to set CJC offset=0

Use the #AAN command to determine the value of channd O, T1.

CJC offset=Calibrated temp. source— T1

Use the $AA9ECCCC command to set CIC offset (CCCC= 4-char HEX vaue, 1
count=0.01 °C, ex. 2.7°C =010E in 4 char HEX format )

Use the SAAN command to read out CJC value, T1

Repesat step 4 through 7 until T1= cdibrated temp. source

A

o gk w

o N

8000 Series Analog Input Module UsersManual 103



Command Response Time

The command response sequence for the 8000 Series andog input modulesis outlined
below:

1. Host sends command

2. 80XX module receives command

3. 80XX waits a character time

4. 80XX takes adatareading and transmitsit back to the host.

Assuming a115.2K baud rate, a typica 8000 transaction would work as follows:

= baud rate=115.2K

= command =#01(cr) > 4 character

= wait 1 character

= response=>HHHH(cr) > 6 character

= total characters = 4+1+6=11 character

= l1character =10 bits> 115.2K/10=11.52K

= 1l characters > 11.52K/11=1.0K max.-~> 1000 command/ response per second
max.

The length of the command/response time differs with the command sent. The above
example provides timing for an ided system and provides the best possible performance.
Clearly, in red world gpplications, extra computation and control time will be necessary.
Typicd performance for 8000 Series modules used in a system running a Pentium-120 is
about 820 command/response per second. Up to 256 modules can be ingaled in asingle
RS-485 network, and the time needed to process 256 command/response setsis about
256/820=0.3 sec. However, 8000 Series andog input modules have a very heavy
computation load, so they can not reach the same speeds as digital modules. The red
processing speeds achievable when using the 8017 with a Pentium-120 system is about
63 command/response sets per second. The 8017 has 8 analog input channdls, thus the
module can process about 500 channels per second (63* 8=500).
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