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Communication Instruction Manual ACS-13A (C5)

3. Communication parameter setting

Set each communication parameter following the procedures below.

No. ACS11CJE4 2011.04
This manual contains instructions for communication functions. For detailed operating |nstruc(|ons
please download the detailed Communication instruction manual for the ACS-13A (C5) at
htp://www.shinko-technos.co.jp/e/ by clicking “Download”.

Proceed to Auxiliary function setting mode.
Press the () key for approx. 3sec while pressing the\/
key in the PV/SV display mode.

The unit proceeds to Auxiliary function setting mode.

"

.
i)

5. Shinko protocol
5.1 Transmission mode
Shinko protocol is composed
Hexadecimal (0 to 9, Ato F), whlch \s dlvlded into high order (4-bit) and low order (4-bit) out
Bi&bflt blnary da(a in c;:mmand is transmitted as ASCII characters.
ata format

Data bl 7 bits
Parity : Even
Stop bit : 1 bit

H H 2 Auxiliary function setting mode Error detection: Checksum
1. System configuration @ Auiliary fingiion setting 5.2 Command configuration
e icati mer IF-400 ress the ey twice. § All commands are composed of ASCIL.
ommunication converter |- The unit proceeds to Communication protocol selection. The data (set value, decimal) is converted to hexadecimal numbers.
RS-232C +—>» RS-485 ® protocol A negative number is represented by 2's complement.
Numerals written below the command represent number of characters.
Select the c%r:m;nica(ion ?r(cézfcol.l ) (1) Setting command ’
NolML : Shinko protocol (Default eader mal Data Delimiter
ACS-13 ACS-13A Mad8  Modbus ASCH mods 02H) Addfess [*% (20H) |(ype(50H) fem [ Dj‘a [onecksum] GGEH
F----% Madf - Modbus RTU mode (2) Readin command
(@) Instrument number setting eaderT Address | Subaddress [Commandy Data oy oy Deltmiter
SO ST Set the instrument number of the controller individually 02h) 1 (20H) ‘V"e(‘m“)l ftem ! et
Host computer TS TIPS when i by plural i 3 (3) Res| onse with data
B HHHHE B HHEHE 0t0 95 (Default: 0) ea Address a GriTan 5 T Dot Icheckeum] Delmter
§ ) § ) 06H) (20H) _ |type(20H)| _item 03H
AVO.-JJ AVO-?J (5) C ication speed T T T 7
Ll Fig. 1) =l Set the communication speed equal to that of the host (4) Acknowled emenl 5 :
. . 9. 1- computer. Header " Aqdress | Checksum | Deimiter
2. Wiring R tope G885 Adcress [ oheckaum | P3|
Wiring examples when using a communication converter IF-400 - ;g ggggsgz (Defaut) (5) Ne aa“‘:r acknowledgement
Host computer - F400 o 132 © 19200bps (1?H) Address Error code [Checksum| (03H)
™D 3 > ACS-13A (Max. 31 units) ®) MF'. Data bit/Parity selection Header - Control code to represent the beglnnlng of the command or the response.
RXD 2 Ciir Select the data bit and parity. ASClI codes are used.
&b & v 16 YAC GEVN %o - 8 bits/No parity Setting command, Reading command STX (OZH;;\;:
NN - 7 bif b P 3
pcD 1) Shielded = 140 Q geon | 7 bits/No parity Negative acknowledgement R (15H) fixed
p— wire  FG Gevni - sg!:sgven (Defaut) Instrument number (Address): Numbers by which the master discerns each slave.
£V 2 7 bits/Even (Defaul Instrument number 0 to 94 and Global address 95.
DSR 6 Sodd : 8bits/Odd ASCII codes (20H to 7FH) are used by adding 20H to instrument numbers
7S 7 hieded wire fode £ 7 bis/ods Whan the Sere comMas s Sent to o he Siaves comecies, Howerer
CTS 8 :l (W] CMH'- Stop bit selection Sub add élsi‘r?sponse is not returned. | !
= (N SI Hh top bit. ub address
RI 9 13 té?g 1 R Sft}Deiault) Command type: Code to discern Setting command (50H) and Reading command (20H)
- 185G Data item : Data classification of the command object. Composed of hexadecimal
D-sub 9-pin connector N Te) 4 digits, using ASCII. (Refer to 7. Communication command table)
Data : The contents of data (set value) differ depending on the setting command.
T Composed of hexadecimal 4 digits, using ASCII.
o 0 7. Communication command table)
(Fig. 2-1) Shielded wire 4 Commu nication proc,ed ure Checksum  : 2-character data to detect communication errors (Refer to section 5.3.)
: u e starts W“f AN from the host computer (Master) and Eelimit:;r1 : gscu code ETX (03H) fixed. Cﬂrscgfdgéo represent the end of command.
ends with the response of the ave) rror code epresents an error type wit
16 YAC)
17 Y8 Master Slave + Response with data m"{‘ eX'g‘e"‘ command
1850 Command hen the master sends the reading command, the slave ng”r;eom of the setting range
Host computer \F400 Data ’f:{m“ds with the corresponding set value or current Status unable to be set (.. AT is performing)
r— RS-232C w—m- RS485 [---"=--"1 status. During setting mode by keypad operation
+ Acknowledgement 5.3 Checksum calculation
RXD 3 Command hen the master sends the setting command, the slave Checksum is used to detect receiving errors in the command or data.
G 7 Bood Fre— respond_s by sendlng the acknowledgement after the Set the program for the mas(er side as well to calculate the checksurn of the response data
ToACS-13A |  |d==-=--"--2Y from the slaves so that the communication errors can be checke
FG 1[I Shielded wire gpe— I« . © The ASCII code (hexadec\mal) corresponding to the characters which range from the
s 4 Command * Negative acknowledgement . address to that before the checksum is converted to binary notation, and the total value is
:l |—zommand__ ) When the master sends a non-existent command or calculated. The lower 2-digits of the total value are converted to 2's complement, and then
cTs 5 Negative value out of the sefting range, the slave retums a to hexadecimal numbers, that is, ASCII code for the checksum
DSR 6 - - -===22--4 negative " Checksum calculation example
ok 20 * No response S5 contplements Reverse sath biary bk 8 wi becume | and vice versa
Command The slave will not respond to the master in the following cases: bl Wbty "y
D s + Global address, Broadcast address (Modbus protocol) is set. T
- No response <~ - o « Communication error (framing error, parity error) fegl rocksum caloulation range
D-sub 25-pin connector + Checksum error (Shinko protocol)
« LRC discrepancy (Modbus ASCIl mode) s [ plofolo]1]o [ 2 [ 5 [ 8| E| 0]ex
+ CRC-16 discrepancy (Modbus RTU mode) T T T T T T T
RS-485 communication timing [chaml«ers above are represented by ASCI]
Fig. 2.2 Master side (Notice on programmin, VrreY oy
(Fig. 2-2) Set the program so that the master can disconnect the transmitter from the
Shielded wire line within a 1 character transmission period after sending the command in preparatlon for 024 | 20H [ 20H | 50H | 304 | 30H | 30H | 31H [ 30H [ 32H [ 3BH [ £ [45H [ 30H| oan
y . . reception of the response from the slave. .
Cannoct only ano side of the shidded wiro o the FG terminal so et curant cannot fow to the T o the Coiain of Hanrmissions, betweer the master and the slave, send the next g Fr,
- 5 A " g . command after carefully checking that the master received the response. 20H 0010 0000
closed between the shielded wire and the ground. As a result, aurrent will run through the shielded If a response to the command is not retumed due to communication errors, set the Retry s otor oom Ghecksum
wire and this may cause noise. Be sure to ground the FG terminal. Processing 86 s 1o send the command again. (Retry twice or more is recommendsd.) oM oot oo (fscomponn 110 111
Terminator (Terminal resistor) ) Slave side E 23 compiomei] T
The communication converter IF-400 (sold separately) has a built-in terminator. When the slave starts transmission through a communication line, the slave is arranged so as 30H 0011 0000
The terminator is mounted at the end of the wire when connecting a personal computer with multiple to provide an idle status (mark status) transmission peri or more characters before B4 oot 0010 MHexadecmal € 0
peripheral devices. The terminator prevents signal reflection and disturbance. sending the response to ensure synchronization on the receiving side. ) . 35H 00:1 ?101
Do not connect terminator with the communication line because each ACS-13A has buitin pullup The slave is arranged so as to the from the line within L e s o
and pull-down resistors instead of a terminator. a1 character transmission period after sending the response. 0010 0000 fasci
Chedksum
Ar equest message from the master is composed of data item, number of data and Shinko M’odbus -
6. Modbus protocol setting data command Data tem Data
6.1 Transmission mode Aresponse message from the slave is composed of number of bytes, data and 20H/50H 03H/06H 0044H {Input type
There are 2 transmission modes (ASCII and RTU) in Modbus protocol. exception codes in negative acknowledgement. 0 00 to 1370C  000FH: K -320 to 2500 F
6.2 ASCIl mode The number of data to be dealt with in one message is “1”. Therefore the number of 1H: L( -22800 0 (100%000 .0C gg]:}n L( 332200 .0 t1°ag(5)0 .0F
data is fixed as 0001H. The number of response byte is 02H. 3 t0 10 T to F
Hexxadgcgﬁlufgr(yodg AtoF), which i i divided into hlgh order (4-bit) and low order (4-bit) B e ranae of data i 3076810 33165 8000H 10 TEREL, R0t 1760% 0012H: R 010 32007
Data format " Start bit- 1 b1 Error check: 16-bit data to detect communication erors. Refer to*(2) Error check of RTU mode’. S 0to17e0s o S O loga0or.
Data bit: 7 bits - )
Parity : Even (No parity/Odd), Selectable (2) Error check of RTU mode H: E -200 to 800C 0015H: E -320 to 1500 F
Stop bit : 1 bit (2 bits), Selectable After calculating CRC-16 (Cyclic Redundancy Check) from the slave address to the end of T-200.0 to 400.0C 001 6H: T-320.0 to 750.0F
Error detection : LRC (Longitudinal Redundancy Check) data, the calculated 16-bit data is appended to the end of message in sequence from low -200t0 1300C  0017H: N -320 to 2300 %
Data intorval 1 dg \ Yy order to high order. H: PL-T 0to 1390C 0018H: PL-l 0 to 2500F
(1):: Interval - second or less How to calculate CRC-16 : CW/Re5-26) 0019H: CwiReS26)
lessage configuration
'ASCII mode message is configured to start by Header [: (colon)(3AH)] and end by Delimiter n the CRO- 16 system, the information is divided by polynomial series. The remainder is : 001AH: PHIG0
CR (carriage return) (ODH) + LF (Line feed)(OAH)]. as follows. (Generation of polynomial series: X + Xﬁ* X2+ 1) -200.0 t0 850.0C -320.0 to 1500.0F
Header | Slave | Function Error check | Delimiter | Delimiter poYy 000CH: JPt100  001BH: JPt100
X dd od Data LRC CR LF) @ Initialize the CRC-16 data (assumed as X) (FFFFH). -200.0 to 500.0C -320.0 to 900.0F
() |address | code (CR) (LF) % alculate exclusive OR (XOR) with the 1st da(a and X. This is assumed as X. 000DH: Pt100 001CH: Pt100
Slave address Shift X one bit to the right. This is assumed a: -200 to 850C -320 to 1500°F
Slave address is an individual instrument number on the slave side and is set within the @ When acary is Generated 2 resul of e S, XOR s caloulated by X of ® and e 000EH: JPt100 001DH: JPit00
Tange 0.t0 96 (00H o 5FH). fixed value (AOQTH). This is assumed as X. If a carry is not generated, go to step -200 to 500C
The master identifies slaves by the slave address of the requested message. % Repeat steps and @ until shifting 8 times. . 001EH:4 fo 20mA ~-2000 fo 70000
The slave informs the master which slave is responding to the master by placlng its own 3 éOR is calculated with the next data and X. This is assumed as X. 001FH: 0 to 20mA -2000 to 10000
address in the response message. Repea( steps {2 to & he last d 0020H: 0to 1V -2000 to 10000
Slave address 0 (00H, broadcast address) can identify all the slaves. However slaves epeat steps ) to 19 uptothe last data. . 0021H: 0to 5V -2000 to 10000
do not respond. @ Set X as CRC-16 to the end of the message in sequence from low order to high order. 0022H: 1 to 5V -2000 to 10000
Function code ) ) 0023H: 0o 10V__-2000 to 10000 ]
“The function code is the command code for the slave to undertake the following action types. 7. Communication command table 20H/50H | O3H/0BH | 0045H |Direct/Reverse action [ 0000H: Reverse action
Function code ontents [ Shinko | Modbus v - 0001H: Direot action
03 (03H Reading the set value and information from slaves command type |function code| Data item Data ggmggt H ggn——g%ﬁ ://:1';‘5)\;35 22: z::ﬂ:
06 (06H) Setting to slaves 20H/50H_| O03H/06H | 000TH SV Sefvalue, Dedimal pont ignored 5O0H/B0H FI06H | 0049H" Healer bumou alamn 2 value | Set valus, Dedmal pointignored
Function code is used to discern whether the response is normal (acknowledgement) or 20H/50H 03H/06H | 0003H ' Auto-tuning/Auto-reset 0000H: Cancel 20H/50H H/O6H | 004AH OUT1 rate-of-change [Set value
if any error (negauve acknuw\edgemen() has occurred when the slave returns the response ! 0001H: Perform 0RO HI0BH |~ 0050 | Backignt
message to the 20H/50H 03H/06H_|_0004H | OUTA proportional band | Set value, Dedimal 3 i
Wi Seknomtedgement is retured, the slave simply returns the original function code. [ 20M/50H | 03H/06H | 0005H OUTZ p Band St valve, Deomal st sneed S B e ekt it
When ;‘?gfm’jrzcs';";";":_dge’“s"‘ is retumed, the MSB of the original function code is 20H/50H | 03F/06H | 0006H " Integral fime Set value 0002H: SV display backiit
For example, when the master sends request message setting 10H to the function code 1 Derivative time Set value %%%3'; ?‘;%'fg\}"g'ca“o'sg t‘l':
by mistake, slave returns 90H by setting the MSB to 1, because the former is an illegal TOUT proportional cycle _|Set value D00EHE PY+Action e e kit
function. 1 OUT2 proportional cycle " ion i
For negative acknowlsdgement, the exception codes below are st to the data of “Alarm 1 value ST - Gares I oosTH ‘é%“if,*. SV:+Action indicators backlit
t to t t 1 it t i
response message and refume in the master in order to inform it of what kind of error " Alarm 2 value L 0004H: When Alarm ON:
Exception code Contents 20H/50H 03H/06H | 000FH int ignored 0001H: Red Orange —Red
| Exception - - - 20H/50H 03H/06H [ 0012H ‘Set value lock 000} : 0002H: Orar 0005H: PV continuous change
1 (01H Tegal function (Non-existent function) ] : 0005t Wie R iarm ON: OO PY s
| 2(02H, lllegal data address (Non-existent data address 20H/50H__| 03H/06H | 0015H I Sensor correction | Set value, Decimal point ignored R change+ Alarm ON, Red
3 (03H, lllegal data value (Value out of the setting range) H ' Overlap/Dead band 20H/50H | 03H/06H | 0052H , PV color range Sel value, Decimal paint ignored
17 (11H Shinko error code 4 (Status unable to be set, .g. AT is performing] :"—E‘ Scaling high imit 20H/50H | 03H/06H | 0053H ' Backlight time Set value’
18 (12H) Shinko error code 5 (During setting mode by keypad i . 50H 06H 0070H Key operallun change [0000H: No action
H |ﬂ§ cleal 0001H: Clear all
Data . 20H/SOH T O3H/OGH | 001AH 20H 03H 0080H PV (Process Variable) Current PV (Process varr
Data depends on the function code. ! ! able), Decimal pont ignored
Arequest message from the master is composed of data item, number of data and setting [ 20H/50H 1 03H/6H 1 00 [E;i wg\l/J i = f'hmle Eonstant 20H 03H [ 0081H TOUTT MV ‘QUT MV, Decimal point ignored
data. H. igh limit + -
Aresponse message from thesave is composed of number ofbytes, data and exception DH 'OUTA Tow fimit 2 oas | ooen 'gym;“gx SVses o a) 8%”5?/?&25&%2&?
code in negative acknowledgements. 20H/50H 03H/06H | 001EH 'OUT1 ON/OFF hyst Set value, Decimal
The number of data to be dealt with in one message is “1”. Therefore, the number of steresis |Sd value, Dedimal . |Decimal point ignored
it st ox (3020 a0 o B 20F/50H | 03H/O6H | 00TFH {OUTZ action mode SOFT 03H | 0085H +Status iag
Effective range of data is -32768 to 32767 (8000H to 7FFFH). ! 27 0uTt OBSFF 1 ON( - Notfixed
Error check: 2-character data to detect communication errors. >OSOn F OUT2 high it (D currert cutpat: Not fixed)
Refer to (2) Error check of ASCIl mode below. [ 20H/50H H_TOUT2 low limit N
(2) Error check of ASCIl mode 20H/50H H ignored : OFF,
After ing LRC (Longi Check) from the slave address to the end SOR/50H H 2°: Heater bumout alarm output 0: OFF, 1: DN
?fhsdg:‘a& tor;emc;glég;ed 8-bit data is converted to two ASCII characters and are appended to 0005H Process F'gh alarm 2 Overscale gWge'FWFSTSngUmM 0: OFF)
3 rocess low alarm
How to calculate LRC]
B Creaca messege FIRTU mode . OO%E Lo i wiotandby 2 Conwrlasut OUTIOE 0 O o
Add all the values from the slave address to the end of data. This is assumed as X. o 04 : H/L limit 0009H: H/L limits w/standby uring et|
® Make a complement for X (bit reverse). This is assumed as — : Jmirange (s wstan 52 QUTOR keyfuncnon 0 QU orE oo
20H/50H__| 03H/06H | 0024H | Alarm 2 type [The same as Alarm 1 type
@ Add a value of 1 to X. This is assumed as X. FSovron T = —— 1: Auto/Manual control
Set X as an LRC to the end of the message. 0 0025H_ Alarm 1 hysteresis int ignored 215 Auto/Manual control  0: Auto, 1: Manual
® Convert the whole message to ASCII characters. 0026H , Alarm 2 hysteresis 2 g?hange inkey operation 0: No, 1: Yes
6.3 RTU mode 0029H | Alarm 1 action delay timer |Set value 2,2, Not used, Always 0
Y . f P " P 06H | 002AH ' Alarm 2 action delay timer |Set value 20H 03H 0086H ICT1 currem value CT1 current value,
&bit binary datain command is transmitted as its. 20F/50H | O3HIO6H | 0032H |Indication when output _[0000H: OFF indication ; Decimal point ignored
Data bt 8 s 'OFF 0001H: No indication 20H 03H | 0087H [CT2 current value CT2 current value,
arity : No parity (Even, Odd), Selectable i 0002H: PV indication ' Decimal point ignored
S(op mt 1 bn 2 blls) Selectable 1 0003H: PV+ Alarm action 8. Specifications
Error detection: CRC-16 (Cyclic Redundancy Check| 20H/50H 03H/06H | 0033H SV rise rate Set value, Decimal point ignored p
(Cy! y Check) | 20F750H | O3HIOGH | | e value, Deciml poit ignored | o
Data interval: 3.5 characters transmission time or less 20H/50H | 03H/06H | 0034H | SV fall rate Set value, Decmal paint ignored Cable length 1.2km (Maxb) f:fable é%lstaqgg 0% orless (T ermlr:ﬂators are not
(1) Message configuration 20H/50H | 03H/06H | 0037H | Control output OUT/OFF _|0000H: Control output ON Communlcanon line Eﬁff;ssj& ut It used, use or more on one side.)
RTU mode is configured to start after idle time is processed for more than 3.5 character . |0001H: Control output OFF method: Half-dupl
transmissions and end after idle time is processed for more than 3.5 character transmissions| 20H/50H [ 03H/06H | 0038H ' Auto/Manual control 0000H: Automatic control Communlcanon speed : 9600bps (2400, 4800, 19200bp5) Selectable by keypad
"35ide | Slave | Function Errorcheck | 3.5idle | . 0001H: Manual control method - Start-stop synchronization
:characters address code Data CRC-16 20H/50H 03H/06H | 0039H jManual control MV Set value “ASCIl, Bp Y!
enmereo ==mees | E L s Teemes ' 20H/50H | 03H/06H | 0040H ! Alarm 1 Energized/ 0000H: Energized o § : inary
?Iavefddre;s : 1:9 same as :::: o;ﬁgg” moge ‘De-energlzed 0001H: De-energized Error correction : Command request repeat system
unction code : The same as of mode 20H/50H 03H/06H | 0041H A\arm 2 Energized/ 0000H: Energized i i
Data : Data depends on the function code. De-energized 0001H: De—energlzed Shinhg Shinko Technos. Co, Ltd. URL: http://www.shinko-technos.co.jp

2:5-1, Senbahigashi, Mmoo Osaka, Japan TEL: 81-72-727-6100 FAX: 81-72-727-7006




