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1 COMMUNICATION PROTOCOL

1.1 INTRODUCTION

Only CPT-DIN can be provided with up to two serial interfaces.
The standard version is supplied with one serial interface (defined as auxiliary serial) using a RJ45 plug
(see Fig. 1 and Tab. 1-1). The data format , the baud-rate and the address are fixed:

1 start bit

8 data bit

1 stop bit
Parity: NONE
4800 baud
Address: 255

654321
RS232 . . ]
RJ45 Pin Nunber sub-din 9-pole D?;g;,p:jl on Physi cal Level LEg{/Claﬂ
connector (Fenal e) €) eve
1 2 RX
2 3 TX -
3 7 RTS -10 V Fal se
4 5 GN\D -
5 4 DTR +10 V True
6 9 Not Connect ed

Tab. 1-1 : RJ45 to RS232 pinout
Note: RTS and DTR must be set by the master (PC) to false and true respectively.

On request, CPT-DIN can also be provided with an optional RS485/422 (option S1) or RS232 (option
S2) serial interface. WM14a can only be provided with an optional RS485/422 serial interface. The
data format is fixed:

1 start bit
8 data bit
1 stop bit
Parity: NONE

and the baud-rate can be selected among 4800, 9600, 19200 or 38400 baud.

Both the standard and optional interfaces use the MODBUS/JBUS (RTU) protocol.

The host starts the communication by sending the relevant request frame. Each frame is composed of
4 types of information:
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e slave address: it is a number within the range from 1 to 255 which identifies each instrument
connected to the network.

e function code (command): it defines the control type (reading of n words, writing of one word)

e data field: it defines the function parameters (e.g. address of the word to write, value of this
word, etc.)

e control word (CRC): it is used to detect transmission errors that may occur.

The master calculates the CRC after defining address, function number and data field. When the slave
receives the query, it stores the data in a temporary buffer. After that, the CRC is calculated and
compared with the one received. If the two CRC values are the same and the address is correct, the
slave carries out the command and then sends back its reply.

1.2 FUNCTIONS

These functions are available on the CPT-DIN and WM14a:

Reading of n words (code 03h).

Reading of n words (code 04h).

Writing of one word (code 06h).

Sub- function diagnostic instrument presence (code 08h).
Broadcast mode (writing instruction on address 00).

Note: The functions 03h and 04h have exactly the same effect.

1.2.1  FUNCTIONS 03 AND 04
Query

Addr ess Function (*) Word address n o(f**v;/ords CRC

1 byte 1 byte 2 bytes 2 bytes 2 bytes
fromOlh to FFh 04h (%) VSB | LSB MSB | LSB MSB | LSB
Reply

Addr ess Functi on n° bytes Val ues CRC

1 byte 1 byte 1 byte n° bytes 2 bytes
from 01h to FFh 04h (%) (F*%) (F**%) MSB | LSB

Notes:

(*) The function code can be either 04h or 03h.

(**) The maximum number of words is 28 (1Ch) for the aux serial and 12 (OCh) words for the
optional RS485/232. For WM14a the maximum number of words is 12 (OCh).

(***) Number of bytes returned.

(****) The byte order is MSB-LSB.

1.3 FUNCTION 06
Query

Addr ess Function Word address Word val ue CRC

1 byte 1 byte 2 bytes 2 bytes 2 bytes
fromOlh to FFh 06h VSB | LSB VSB | LSB VSB | LSB
Reply

Addr ess Function Wor d address Word val ue CRC

1 byte 1 byte 2 bytes 2 bytes 2 bytes
fromOlh to FFh 06h VSB | LSB VSB | LSB VSB | LSB
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Note: The answer is an echo of the request, which indicates the correct execution of the command.

1.3.1 FUNCTION 08
Query

Addr ess Function Word address Word val ue CRC

1 byte 1 byte 2 bytes 2 bytes 2 bytes
from Olh to FFh 08h 00h | 00h AAh | BBh VSB | LSB
Reply

Addr ess Function Word address Word val ue CRC

1 byte 1 byte 2 bytes 2 bytes 2 bytes
from Olh to FFh 08h 00h | 00h AAh | BBh VSB | LSB

Note: The answer is an echo of the request, which indicates the correct execution of the command.

1.3.2

EXCEPTION CODE

If there is a communication error, an exception code is sent by the slave.
The response frame is showed as follows:

Addr ess Functi on Code (*) | Exception(**) CRC
1 byte 1 byte 1 bytes 2 bytes
80h + REQUEST EXCEPTI ON
fromOlh to FFh FUNCTI ON CODE MSB LSB

Notes:
(*) The function code can be either 03h, 04h, 06h or 08h.
(**) Valid values for exception code are 01h, 02h, 03h or 04h.

1.3.2.1 List of exception codes

Code Description
01 | LLEGAL FUNCTI ON
02 | LLEGAL DATA ADDRESS
03 | LLEGAL DATA VALUE
04 SLAVE DEVI CE FAI LURE
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1.3.3 EXAMPLES

Here are some examples of the above mentioned functions with query and reply frames. Light grey
background boxes are the CRC bytes of the frame (see par. 3).

1.3.3.1 Reading

This example is relevant to the reading of the variable at the cell 60h in RAM, from the instrument
which address is 255 (FFh). It is the max value of the system current.

[Qery [FFh __J04h __JOOh _ [60h __JOOh _ [02h _ [64h _ [OBh | |

[Reply |[FFh __|04h  |04h  |42h _ [49h  |97h _ [49h  |8Eh  [23h |

The reply is composed of the words 4249h and 9749h, so that the converted decimal value is
50.398 A.

1.3.3.2 Writing

This example shows how to write the current transformer ratio = 18 (12h) on the instrument which
address is 237 (EDh).

[Query JEDh _JO6h  J0ih  |9Ah _JOOh _ [12h  |3Eh  |[BBh | |

[Reply |EDh _JO6h _ [0ih  |9Ah _JOOh _ [12h  |3Eh  |[BBh | |

The reply is an echo of the query.

1.3.3.3 Diagnostic

The diagnostic request shall only be sent by using a rigid-structure frame.
The example below is relevant to a diagnostic request to the instrument which address is 255 (FFh).

[Query [FFh _J08h _ J0Oh JOOh  |AAh _ [BBh _ |CBh _ JO6h | |

[Reply |FFh __J08h _ [0Oh _ [OOh  |AAh _ [BBh _ |[CBh _ |06h | |

1.3.3.4 Exception

This example is relevant to an exception code which is sent because the max number of words is
exceeded. The instrument address is 200 (C8h).

In this case the number of words requested is 32 (20h), whereas the max admitted for the serial
interface on-board is 12.

[Query [C8h  J04h  [0Oh JOOh _ JOOh _ [20h  |EOh _ [4Bh | |

[Reply [C8h  [84h  J03h  [D38h  [3Fh ] | | | |
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1.4 SERIAL CONNECTIONS

The picture below shows a general structure of a MODBUS RS485 serial line system.

Active TAP ITr

Fig. 2: General MODBUS system structure

1.41 RS485 4-WIRE SERIAL CONNECTION

i Ma ster H sy
H | A H
1 r :
A N
O IS D I Pull up
TXD1 ITI
Lr Slave pair LT
TXDO Y
Full down
iy
Pull up

RX D1
L Master pair
RX DO

s
Pull dowen
Commaon J

ANA— L ANA
SR T T

Fig. 3 : general MODBUS 4-wire network
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1.4.2 RS485 2-WIRE SERIAL CONNECTION
5V
Pull up
D1
T Balanced pair . L
DO
N Pull down
Common
—==== -= | i ™ 7 -
- ! D —] !
! : LA
! | ! 1
i ! ! !
i Slavel ) i Saven_
Fig. 5: general MODBUS two-wire network
R A
~— T | e
TX- RE. T A
] 3 f
DO SIU-PC
@@@ RS5435M RS232
e
T¥+ RE+ GND A i N ) ; N
L ; i 3 :
— o S— - — o
HX +E
Fig. 6 : CPT-DIN RS485 2-wire (the symbols A, A’, B, B’ are referred to the standard EIA/TIA-485)
Notes:
1. To avoid errors due to the signal reflections or line coupling, it is necessary to terminate the input
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Fig. 4 :CPT-DIN RS485 4-wire (the symbols A, A’, B, B’ are referred to the standard EIA/TIA-485)
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V1R2
B ' '
@@ ........................ SlU_PC i /// i
@@ RS485M RS232 _i I
TH+ RT*‘ Gi’IJD i é i é $;?:IBI _______________________________________

LT

of the last instrument on the network, and also the reception of the Host. If this is not enough, it is
also possible to bias the Host transmission (in case of 2-wire connection, it is only possible to either
terminate or bias the Host, not both). The termination on both the instrument and the host is

necessary even in case of point-to-point connection, within short distances.

The GND connection is optional if a shielded cable is used.

For connections longer than 1000m, a line amplifier is necessary.
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1.4.3 RS232 SERIAL CONNECTION

Fig. 7 : RS232
1.4.4 TIMING
5 n request frame n+1 request frame
E add| com L n°word | add. word ore add| com n®word | add. word =1 I
E_byle byte [ ] byte]byte bytelhyte by‘{elbyte byte | byte by‘{elbyte bytelhy‘te by'te[by‘le .
=
5 —p LTt n reply frame
‘g add | com | n°by word =1+
E byte | byte | byte hytelhyte byte]byte
[
" T request o " T reply N
respanse T delay
Fig. 8 : 4-wire timing diagram
n request frame n reply frame n+1 request frame
= add| com n*word L add. word cre add | com | n"by word ore add| eom n’word | add. word cre
o — byte | byte bytelbyte u bytelbyte byte | byte byte | byte | byte bytelbyte byte]byte byte | byte Dy’telby’te bytelbyte byt | byt [r—
— T null
. T request . " T reply
T FESpONSe < T delay
Fig. 9 : 2-wire timing diagram
Ti ming characteristics of reading function: nsec
T response: Max answering tinme 500ms
T response: Typical answering tine 40ns
T delay: Mninmumtime for a new query See Tab. 1-3
T null: Max interruption tine on the request franme See Tab. 1-3
Tab. 1-2 : Timing characteristics
1.45 TIMING VALUES
New r equest del a Intercharacter tine
Baud-rate qu y
(mn) ( max)
4800 3,5 char 2,5 char
9600 3,5 char 2,5 char
19200 3,5 char 2,5 char
38400 1,75 ns 1,75 ns
Tab. 1-3 : Timing values
9
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1.4.6 APPLICATION NOTES

1. If an instrument does not answer within the “max answering time”, it is necessary to repeat the
query. If the instrument does not answer after 2 or 3 consecutive queries, it must be considered as
not connected, faulty or with wrong address. The same consideration is valid in case of CRC errors
or incomplete frames.

2. For the timing calculation, refer to the following formulae:

Trequest:—N bit *8
Baud_rate
N°bit
Treply =————* N°char
e Baud _rate

TS=T_request + T_response+ T_reply + T_delayl
TA =TS* N°request

T™ = (TS+Tdelay2)* N°ingtruments

N° bi t 10

N° char (5+N° Word*2) if function 04 o 03, 8 if function 06
N° wor d Nurmber of words to be read in an instrunent

TS Execution tinme of one reading

Tdel ay1l Mninmumtime for new query on the same address

TA Data acquiring time fromone instrunent

™ Monitoring tinme of all the instrunents
N°instruments |Nunber of instrunents connected to the network.

Tdel ay?2 Mninmumtime for new query on a different address

Tab. 1-4

10
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2 VARIABLE MAPPING
21 RAM MEMORY MAPPING
Address (valid for both Lengt h VARI ABLE Vari abl e Dat a Not es
functions 03 and 04) (wor ds) ENG UNIT I ndex For mat
0000h 2 V L1-N 0 | EEE 754
0002h 2 V L2-N 1 | EEE 754
0004h 2 V L3-N 2 | EEE 754
0006h 2 V L1-1L2 3 | EEE 754
0008h 2 V L2-13 4 | EEE 754
000Ah 2 V L3-1L1 5 | EEE 754
000Ch 2 ALl 6 | EEE 754
000Eh 2 A L2 7 | EEE 754
0010h 2 A L3 8 | EEE 754
0012h 2 A N 9 | EEE 754
0014h 2 WL1 10 | EEE 754
0016h 2 WL2 11 | EEE 754
0018h 2 WL3 12 | EEE 754
001Ah 2 VA L1 13 | EEE 754
001Ch 2 VA L2 14 | EEE 754
001Eh 2 VA L3 15 | EEE 754
0020h 2 VAR L1 16 | EEE 754
0022h 2 VAR L2 17 | EEE 754
0024h 2 VAR L3 18 | EEE 754
0026h 2 Phase sequence 19 | EEE 754 | See par. 2.1.2 A
0028h 2 PF L1 20 | EEE 754 | See par. 2.1.2 B)
002Ah 2 PF L2 21 | EEE 754 | See par. 2.1.2 B)
002Ch 2 PF L3 22 | EEE 754 | See par. 2.1.2 B)
002Eh 2 V L-NY 23 | EEE 754
0030h 2 V L-L Y 24 | EEE 754
0032h 2 Wy 25 | EEE 754
0034h 2 VA Y 26 | EEE 754
0036h 2 VAR Y 27 | EEE 754
0038h 2 PF Y 28 | EEE 754 | See par. 2.1.2 B)
003Ah 2 Hz 29 | EEE 754
003Ch 2 Asymmetry L-N % 30 I EEE 754
003Eh 2 Asymretry L-L % 31 | EEE 754
0040h 2 A L1 dnd 32 | EEE 754
0042h 2 A L2 dnd 33 | EEE 754
0044h 2 A L3 dnd 34 | EEE 754
0046h 2 WL1 dnd 35 | EEE 754
0048h 2 WL2 dnd 36 | EEE 754
004Ah 2 WL3 dnd 37 | EEE 754
004Ch 2 VA L1 dnd 38 | EEE 754
004Eh 2 VA L2 dnd 39 | EEE 754
0050h 2 VA L3 dnd 40 | EEE 754
0052h 2 W dnd 41 | EEE 754
0054h 2 VA dnd 42 | EEE 754
0056h 2 KWh tot. 43 Ul NT32 See par. 2.1.2 O
0058h 2 KVARh tot. 44 Ul NT32 See par. 2.1.2 O
005Ah 2 KWh par . 45 Ul NT32 See par. 2.1.2 O
005Ch 2 KVARh par . 46 Ul NT32 See par. 2.1.2 O
005Eh 2 Hour Counter (1/100h) 47 Ul NT32 See par. 2.1.2 D)
0060h 2 A MAX 48 | EEE 754
0062h 2 A MAX dnd 49 | EEE 754
0064h 2 A L1 MAX 50 | EEE 754
0066h 2 A L2 MAX 51 | EEE 754
0068h 2 A L3 MAX 52 | EEE 754
006Ah 2 WL1 MAX 53 | EEE 754
006Ch 2 WL2 MAX 54 | EEE 754
006Eh 2 W L3 MAX 55 | EEE 754
0070h 2 W MAX dnd 56 | EEE 754
0072h 2 VA MAX dnd 57 | EEE 754
0074h 2 PF L1 min 58 | EEE 754
0076h 2 PF L2 min 59 | EEE 754
0078h 2 PF L3 min 60 | EEE 754
11

Gross Automation (877) 268-3700 - www.carlogavazzisales.com - sales@grossautomation.com




CARLO GAVAZZI

CPT-DIN

Serial protocol

CONTROLS
V1 R2

007Ah 2 ALlL mn 61 | EEE 754 Only for WML4a
007Ch 2 A L2 mn 62 | EEE 754 Only for WML4a
007Eh 2 A L3 mn 63 | EEE 754 Only for WML4a
0080h 2 VL1 nn 64 | EEE 754 Only for WML4a
0082h 2 V L2 nn 65 | EEE 754 Only for WML4a
0084h 2 V L3 nin 66 | EEE 754 Only for WML4a
0086h 2 V L1 MAX 67 | EEE 754 Only for WML4a
0088h 2 V L2 MAX 68 | EEE 754 Only for WML4a
008Ah 2 V L3 MAX 69 | EEE 754 Only for WML4a
008Ch 2 THD V1 70 | EEE 754 Only for WML4a
008Eh 2 THD V2 71 | EEE 754 Only for WML4a
0090h 2 THD V3 72 | EEE 754 Only for WML4a
0092h 2 THD 11 73 | EEE 754 Only for WML4a
0094h 2 THD | 2 74 | EEE 754 Only for WML4a
0096h 2 THD I3 75 | EEE 754 Only for WML4a
00D3h 1 I nstrunent Code - Ul NT16

00DEh 1 Fi rmnvar e Revi si on - Ul NT16

00DFh 1 Mbdul e Type - Ul NT16

00F4h 1 Latch Alarm - Ul NT16 See par. 2.2.4.1
00F5h 1 Qut put state - Ul NT16

00F7h 1 Locked - Ul NT16

0103h 1 Qut 1l - Ul NT16

0104h 1 Qut 2 - Ul NT16

0105h 1 Renot e - Ul NT16

Tab. 2-1: RAM mapping

The max and min electric values for each variable in Tab. 2-1 are indicated in Tab. 2-2.

VL- N nom : 400V for AV5 model, 100V for AV6 model.
VL-L nom : 690V for AV5 model, 173V for AV6 model.

VTmax = 6000
CTrmax = 60000
I nom=5A
Engi neering unit I nput nmodel AV5 (400VL-L) I nput nodel AV6 (100VL-L)
max val ue m n val ue max val ue m n val ue
) 2.88x10° 3
V(LN =VL- Nnon 1. 2* VTrax 0 720+10 0
- 4.98+10° 6
V(L) =VL- Lnont 1. 2* VTrmax 0| 1.2456+10 0
A 39321*10° 0| 39321+10° 0
=l nonmr 1. 2* CTnmax
w 1132%10% | —1132%10% | 283.111x10° | —283.111%10°
VA 1132%10% 0| 283.111%10° 0
VAR 113210 | —1132%10% | 283.111x10° | —283.111%10°
Phase sequence (*) 1 -1 1 -1
PF 1 -1 1 -1
Hz 60 48 60 438
Asymetry (**) 300 0 300 0
KW 99999999.9 0] 99999999.9 0
KVARh 99999999.9 0| 99999999.9 0
Hour Count er 100%10° 0 100%10° 0
Tab. 2-2 : Variables range
Note :
(*) This variable doesn’t have any engineering unit. Its value is a pure number.
(**) This variable doesn’t have any engineering unit. Its value is a pure number represented in
percentage.
12
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2.1.1 VARIABLES REPRESENTATION

The variables are represented by 32-bit floating-point numbers in standard IEEE-754 or UINT16 or
UINT32 format. The representation of a 32-bit floating-point number as an integer is:

Bits
31 30 ... 23 |22 .. O
si gn | Exponent Manti ssa

The value of the number is:
(—2)79" s 2(Bworent-127) 41 Mantissa

The integer are represented in UINT16 (16 bit) or UINT32 (32 bit) format.

2.1.2 NOTES

A) The value —1 of the variable indicates that all the 3 phases are present and have the
correct sequence otherwise +1 indicates a wrong connection.

B) Negative sign of this variable indicates a lead ( C ) type, positive sign indicates a lag (L)
type.

C) This number must be divided by 10 to obtain the correct value of the counter.

D) This value raises when one of the three phase currents is greater than zero. Its step is 36
seconds (1/100 of an hour).

2.1.3 GEOMETRIC REPRESENTATION

According to the signs of the power factor , the active power P and the reactive power Q, it is possible
to obtain a geometric representation of the power vector, as indicated in the drawing below:

- G ‘ o »-
I
o+ 4{ }f e
L : a = Export active power
! QT _f,,fy-"“ffo,r | b = Import active power
P T ¢ = Import reactive power
d = Export reactive power
; s g av U B -
d;i- | }
\d
I3 A%

Fig. 10 : Geometric Representation

13
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214 PARAMETERS

Par anet er Val ue Meani ng

33 AV5 t hree-phase (CPT-DIN)

34 AV6 t hree-phase (CPT-DIN)

35 AV5 single phase (CPT-DIN)

Instrument Code 36 AV6 singl e phase (CPT-DIN)

39 AV5 t hree-phase (VWML4a)

40 AV6 t hree- phase (VWML4a)

V5B -

Firmware Revision LSB Progressi ve nunber

(oe]

Standard (no nodul e present).

Serial Qutput RS485 or RS232.

One vol tage anal ogue out put.

Three vol tage anal ogue out put.

Modul e Type One Current anal ogue out put.

Three Current anal ogue out put.

Two Digital output.

Serial Qutput RS485 and Two digital output
(VWML4a)

ol O O(AJ'—‘(AJI—‘OO%
O U1 [B|WWININ|F Ol

Dupl i ne nodul e out put.

=

Qut put state )

t
0 Alarm condi tion of the block (n+l) is false. (
1 *

(bitl5 ... bit0) Allarm condi tion of the block (n+1) is true. (

)

M5B | LSB

AAh | AAh |Both outputs as alarm

AAh | BBh |Qut 2 as alarmoutput, Qut 1 as pul se output.

AAh | CCh |Qut 2 as alarmoutput, Qut 1 renote-controll ed.

BBh | AAh |Qut 2 as pulse output, Qutl as al arm out put.

Qurarl (*) BBh | BBh |[Both outputs as pul se.

BBh | CCh |[Qut 2 as pulse, CQut 1 renote-controlled

CCh | AAh |[Qut 2 renpte-controlled, Qut 1 as alarm

CCh | BBh [Qut 2 renote-controlled, Qut 1 as pul se.

CCh | CCh |Both outputs renote-controlled.

Qut isn't in alarmcondition.

Qut is in alarmcondition.

Qut isn't in alarmcondition.

ROl O
NP |

Qut is in alarmcondition.

Tab. 2-3 : Parameters meaning

Note :
(*) See also Tab. 2-10 and Tab. 2-11 .
(**) This parameter is a RAM copy of the register “OutCtrl_reg” (see Tab. 2-8).

2.1.4.1 Carlo Gavazzi Controls identification code

The identification code can be read by sending a fixed query.
The following example is relevant to this reading on the instrument which address is 255 (FFh).

[Query [FFh  J04h  JoOh  JOBh  JOOh  [Olh  [55 | D6 |

[Reply JFFh  J04h  J02h  JOOh  [23h  [DI [3D |

In this case the instrument code is 23h (35 decimal), corresponding to the model AV5 single phase.
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2.1.4.2 Remote control

When the register “OutCtrl_reg”, which address is 01A6h, is set to the value CCCCh, both digital
outputs can be controlled by MODBUS commands, by writing the relevant value on the
“Outl2_remote” memory address (01A7h). If “OutCtrl_reg” is set to the value xxCCh or CCxxh only
output 1 or output 2 will be able to be controlled by MODBUS commands.

2.2 EEPROM MEMORY MAPPING

All the variables stored in EEPROM can be read and written by using Modbus functions 03h or 04h
(reading) and 06h (writing).

221 PROGRAMMING PARAMETERS

Addr ess Lengt h Par anet er Description M n MAX
(wor ds) val ue val ue
0199h 1 Password Programi ng access password. 0 9999
019Ah 1 C_ratio Current transformer ratio. 1 60000
019Bh 1 Vt_ratio Vol t age transformer ratio. 1(*) 60000( *)
019Ch 1 Filter_scl |Filter range. 0 (**) 100 (**)
019Dh 1 Filter_coe |Filter coefficient. 1 32
019Eh 1 P_int Power Integration time (for Wdnd). 1 (***) | 30 (***)
019Fh 1 Aint dCun{j;ent Integration tine (for A 1 (***) | 30 (***)
01AO0h 1 System System t ype. see Tab. 2-5
Total harnoni cs di storsion
01A8h 1 THD_node activation 0 1
Tab. 2-4 : Programming parameters
Notes:

(*) This value is internally divided by 10.
(**) This value is represented in percentage of the full-scale value.
(***) This value is in minutes.

System 3- phase i nput nodul e 1- phase i nput nodul e
0 3-ph, 4-wire, unbal anced | oad 1-ph, 2-wire
1 1-ph, 2-wire 1-ph, 2-wire
2 2-ph, 3-wre 1-ph, 2-wire
3 3-ph, 3-wire, balanced load (3VT + 1CT) 1{ph, 2-wire
4 3-ph, bal anced | oad (1VT + 1CT) g_l_)ph palanced Toad (1VT + 1
5 3-ph ARON, bal anced | oad (3VT + 2CT) -

Tab. 2-5 : System type

2.2.2 OPTIONAL SERIAL MODULE PARAMETERS

Both address and baudrate of the optional serial module can be programmed, according to the
following table:

Addr ess Lengt h Par anet er Description Val ue Meani ng
(wor ds)
Address of the optional
01Alh 1 Addr ess serial rmodul e. 1to 255 -
0 Baudrate = 4800
Baudrate of the 1 Baudrate = 9600
01A2h 1 Baudrat e optional serial nodule. 2 Baudrate = 19200
3 Baudrate = 32400
Tab. 2-6
15
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2.2.3 ANALOGUE OUTPUT MAPPING (ONLY FOR CPT-DIN)

The analogue parameters can be divided into three blocks.
Each block is associated to a variable, indicated with its index. The parameters showed below in
Tab. 2-7 are always linked physically to the output index e.g:

e BLOCK1 = analogue output 1
e BLOCK2 = analogue output 2
e BLOCK3 = analogue output 3

It is necessary to program the out_number parameter once at the sturt up programming.

Lengt h .

Addr ess (wor ds) Parameter Data Format | Min value MAX value

BLOCK 1
01A9h 1 VAR | NDEX_ 01 Ul NT16 0 | 42
01AAh 1 OUT_NUMBER 01 Ul NT16 0
01ABh 1 OUT_PERC M N 01 U NT16 0 100
01ACh 1 OUT_PERC_MAX_01 U NT16 0 100
01ADh 2 VAL_M N 01 | EEE 754 see Tab. 2-2 | see Tab. 2-2
01AFh 2 VAL_MAX 01 | EEE 754 see Tab. 2-2 | see Tab. 2-2

BLOCK 2
01Blh 1 VAR _| NDEX_02 Ul NT16 0 42
01B2h 1 OUT_NUMBER 02 Ul NT16 1
01B3h 1 OUT_PERC M N 02 U NT16 0 100
01B4h 1 OUT_PERC_MAX_02 U NT16 0 100
01B5h 2 VAL_M N 02 | EEE 754 see Tab. 2-2 | see Tab. 2-2
01B7h 2 VAL_MAX 02 | EEE 754 see Tab. 2-2 | see Tab. 2-2

BLOCK 3
01B9h 1 VAR _| NDEX_ 03 Ul NT16 0 | 42
01BAh 1 OUT_NUMBER 03 Ul NT16 2
01BBh 1 OUT_PERC_ M N 03 U NT16 0 100
01BCh 1 OUT_PERC_MAX_03 Ul NT16 0 100
01BDh 2 VAL_M N 03 | EEE 754 see Tab. 2-2 | see Tab. 2-2
01BFh 2 VAL_MAX 03 | EEE 754 see Tab. 2-2 | see Tab. 2-2

Tab. 2-7 : Analogue output parameters
2.2.3.1 ANALOGUE PARAMETERS DESCRIPTION

e VAR_INDEX_OX: variable linked to the output channel (see Tab. 2-1).

e OUT_NUMBER _0X: output channel.

e OUT_PERC_MIN 0X: low output value in percentage.

e OUT_PERC_MAX 0OX: high output value in percentage.

e VAL_MIN_OX: low electric value.

o VAL_MAX OX: high electric value.
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2.2.3.2 EXAMPLE ANALOGUE OUTPUT SETTING

Settings:

Vari abl e Val ue
Var _i ndex_01 12
out _nunber 01 0
out _perc_mn_01 0
out _perc_max_01 100
val _m n_01 0.0
Val _max_01 1000.

0

The following example is relevant to the writing instrument which address is 1 (01h). The variable set is
W L3 (000Ch).

Set the “vAR_INDEX_01" (01A9h) at value 12 (000Ch):

ramming:

Query 01h 06h 01h A9h 00h 0Ch 59h 13h
Repl y 01h 06h 01h A9h 00h 0Ch 59h 13h
Set the “ouT_NUMBER_01" (01AAh), this instruction is necessary only at start up prog
Query 01h 06h 01h AAh 00h 00h A8h 16h
Repl y 01h 06h 01h AAh 00h 00h A8h 16h
Set “OUT_PERC_MIN_01" at level O:

Query 01h 06h 01h ABh 00h 00h F9h D6h
Reply 0lh 06h 01h ABh 00h 00h F9h D6h
Set “OUT_PERC_MAX_01" at level 100:

Query 01h 06h 01h ACh 00h 64h 49h FCh
Repl y 01h 06h 01h ACh 00h 64h 49h FCh

Set “vAaL_MIN_01" at level 0.0 (HEX representation of this 32-bit floating point value is 00000000h):

Query 01h 06h 01h ADh 0oh 0oh 19h D7h
Reply 01h 06h 01h ADh 00h 00h 19h D7h
Query 01h 06h 01h AEN 0oh 0oh Eoh D7h
Reply 01h 06h 01h AEh 00h 00h E9h D7h

Set “vAL_MAX_01" at level 1000.0 (HEX representation of this 32-bit floating point value is 0000447Ah

in Intel byte order):

Query 01h 06h 01h AFh 00h 00h B8h 17h
Reply 01h 06h 01h AFh 00h 00h B8h 17h
Query 01h 06h 01h BOh 44h 7Ah 3Bh 32h
Reply 01h 06h 01h BOh 44h 7Ah 3Bh 32h

17
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2.2.4 DIGITAL OUTPUT MAPPING

CPT-DIN and WM14a are optionally equipped with two digital outputs which can be set as either alarm
or pulse outputs.

If an output is set as pulse, only one variable can be linked to it, while up to 16 alarm conditions can be
linked to the same output by using the WOUT bit in DIGCR register.

CPT-DIN has a bi-color led, which gives a visual indication of the outputs. The flashing of the green or
red led indicates an alarm condition or a pulse generation on the output 1 or 2 respectively.

WM14a has only a red led, which gives a visual indication of the physical outputs when these are set
as alarm by “OutCtrl_reg”. It is always possible to set and control all the 16 alarm conditions (set-
points) in virtual way : if an alarm condition become active, the relevant bit of “Output State” parameter
will be set (see Tab. 2-1 and Tab. 2-3). Physical outputs will be driven if output control register will be
properly set (see Tab. 2-8).

Lengt h S M n MAX
Addr ess (wor ds) Par anet er Description value | val ue
Physi cal output status in nornal
01A3h 1 Nor mal _out condition (relevant to the al arm mode) | S©€ Tab. 2-9
01A6h 1 QutCirl _reg |CQutput control register *)
01A7h 1 eOJt 12_renot Qut puts state when rempte-controlled 0000h | 0101h
Tab. 2-8: Digital output parameters
Note :

(*) MSB and LSB value of “OutCtrl_reg” indicate the type of digital outputs according to Tab. 2-3.

The “Normal_out” parameter is structured as follows:
bit 0 : output 1,
bit 4 : output 2,
bit value = 0 — de-energized,
bit value = 1 — energized.

According to this structure, the following table shows the possible configurations

Address Value (dec) | Value (hex) Description

0 0000h Bot h out puts are de-energized.
01A3h 1 0001h Qutput 1 only is energized.

2 0010h Qutput 2 only is energized.

3 0011h Bot h outputs are energized.

Tab. 2-9 : Normal output status

The “out12_remote” parameter is structured as follows:
value = 0000h — output 1 and output 2 are de-energized,
value = 0001h — output 1 is energized, output 2 is de-energized,
value = 0100h — output 1 is de-energized, output 2 is energized,
value = 0101h — both outputs are energized.

18
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2241 ALARMS

There are 16 digital blocks for programming the virtual alarms (for the address of each block see Tab.
2-10). Every time an alarm needs to be programmed or modified, it is necessary to follow the steps

below:

e enter the programming mode and write locked variable (see Tab. 2-1) COCOh,

reset the locked variable.

Note:

set the OutCtrl_reg variable (see Tab. 2.7) if necesssary,
write the correct digital blocks with the new parameters,
write the output digital state in Normal_out variable (see Tab. 2.7),

Di gital

Bl ock

Addr ess

01Clh

01C9h

01D1h

01D9h

01Elh

01E9h

01F1h

01F9h

0201h

0209h

0211h

0219h

0221h

0229h

e e
a1l | | ol Im| & ©| 00| ~| o 01| | | No| =

0231h

16

0239h

17 (*)

0241h

18 (**)

0249h

Tab. 2-10 : Digital blocks addresses

(*) This block can be linked only to pulse output 1.
(**) This block can be linked only to pulse output 2.

When a block is configured as an alarm, there are 4 relevant parameters to be programmed, as shown

below.
Par amet er Wrd Dat a For mat M n value | Max val ue Descri ption
variable linked to the al arm (see
I ND_VAR__DELAY 1 Ul NT16 LSB 0 42 Tab. 2-1)
VEB - 0 255 activation delay (time in sec)
bit 0
bit 1 0 3 Al arm type: see Tab. 2-13
bit 2
LSB bit 3 0 1 al arm st at us
R bit 4 0 1 out put sel ection
D 1 UINT16 bit 5 0 1 function type
bit 6 0 1 wait for activation condition
bit 7 - - not used
bi t
VSB 0...7 not used
THRESHOLD DOWN 2 | EEE754 see Tab. 2-2 Low t hreshol d
THRESHOLD _UP 2 | EEE754 see Tab. 2-2 H gh threshol d

Tab. 2-11 : Alarm Parameters
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2.2.42 DIGITAL CONTROL REGISTER DIGCR

The Digital Control Register, called DIGCR, contains some further parameters relevant to the alarm

15114 |13 |12 |11 |10 | 9 8

7

6 5 4 3

ARC | TFUN | WOUT | ALRST

Tab. 2-12 : Digital Register

e TALR : the user can set the type of alarm condition according with Tab. 2-13 (see Fig. 11, Fig. 12,
Fig. 13 and Fig. 14). UP and DOWN mode have an hysteresis threshold.

1

bit 2|bit
0 0
0 0
0 1
0 1

bit 0] Type
0 uP
1 DOAN
0 I NT
1 EXT

Tab. 2-13 : Alarm coding

UP THRESHOLD

/ \ a—

DOWN THRESHOLD

A J

UP THRESHOLD

’\ / HYSTERESIS

DOWN THRESHOLD

tme

Fig. 11 : UP

A J

time

Fig. 12 : DOWN

g

UP THRESHOLD

DOWN THRESHOLD

B
>

£\

\

UP THRESHOLD

\ \_/ DOWN THRESHOLD

ACTIVATION

time

Fig. 13 : INT

A J

tme

Fig. 14 : EXT with activation

e ALRST : Status of the alarm
0: disabled
1: enabled
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e WOUT : Output linked with this digital block
0: output 1
1: output 2

e TFUN : Logical function. More alarm conditions can be logically combined (AND or OR) by using
this parameter.

0: AND

1: OR

This means that an alarm is activated because of :

1) One (or more) of the “OR” type variables

or

2) All the “AND” type variables together.

« ARC : Wait for the value of the variable to reach a no alarm condition before activating the alarm.
When the alarm condition is reset, the “Lat ch Al ar nf and “Qut put st at e” variables must be

cleared (see Tab. 2-1).

2.2.4.3 PULSE OUTPUT

Only energy counters can be linked to pulse outputs (see Tab. 2-1) and only the latest two digital
blocks can be linked to pulse output (see Tab. 2-10).
Every time a pulse output needs to be programmed or modified, it is necessary to follow the steps

below:

e enter in programming mode and write locked variable (see Tab. 2-1) COCOh,

set the OutCtrl_reg variable (see Tab. 2.7) if necessary,
write the correct digital blocks with the new parameters,
reset the locked variable.

When a block is configured as a pulse output, there are two relevant parameters to be programmed, as

shown in the following table

Paranmeter | Wrd Dat a For mat M n val ue | Max val ue Description
vari able linked to pul ses
LSB ) 43 44 out put (see Tab. 2-1)
b'ot 0 1 pul ses output 1: 1 = enable
b'lt 0 1 pul ses output 2: 1 = enable
bi t pul ses out put sel ection
2 0 1 0 = outl
1 = out?2
| ND_COUNT 1 Ul NT16 bi t
VBB 3 - - not used
bi t
4 - - not used
bi t
5 - - not used
bi t
6 - - not used
b'7t - - not used
I MP_FOR 1 U NT16 | - - see Tab. 2-15 nunber of pulses for unit (*)
Tab. 2-14 : Pulse Parameters
Note:

(*) This value is internally divided by 100.
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Nunber of pul ses
Count er I ndex M n val ue | Max val ue
KWh TOT 43 0. 01 500. 00
KVARh TOT 44 0.01 500. 00

Tab. 2-15 : Pulses for unit range

2.24.4 ALARM CONFIGURATION EXAMPLE

An alarm configuration can be set following the sequence indicated below. The instrument address is
255 (FFh) and the linked variable is “W L1":

e Set the “locked-out” variable (O0F7h) at COCOh :

Query FFh 06h 00h F7h COh COh 7Dh B6h
Reply FFh 06h 00h F7h COh COh 7Dh B6h

e Set the digital block parameters “variable linked” (OAh) and “delay time” (00h).

Query | FFh 06h 01h Cin ooh 0Ah ZCh 13h
Reply | FFh 06h 01h Cih 00h 0Ah 4Ch 13h

e Set the digital block parameters “alarm status” (01h), “output selection” (01h), “function type” (01h) and
“wait for activation condition” (01h).

Query | FFh o6h 01h C2h 0oh 78h 3Ch 36h
Reply | FFh 06h 01h C2h 00h 78h 3Ch 36h

e  Set “threshold_down” at level 0.0 W (HEX representation of this 32-bit floating point value is

00000000h):
Query 01h 06h 01h C3h ooh oon 6DNn D4h
Repl y 01h 06h 01h C3h 00h 00h 6Dh D4h
Query 01h 06h 01h Cah 00h oon DCh 15h
Repl y 01h 06h 01h Cah 00h 00h DCh 15h

e Set “threshold_up” at level 1000.0 W (HEX representation of this 32-bit floating point value is
0000447Ah in Intel byte order):

Query 01h 06h 01h Co5h 00h 0oh 8Dh D5h
Repl y 01h 06h 01h C5h 00h 00h 8Dh D5h
Query 01h o6h 01h c6h 44h 7Ah CFh 36h
Repl y 01h 06h 01h C6h 44h 7Ah CFh 36h

e Set the “normal out” condition: both outputs are energized (11h).

Query FFh 06h 01h A3h 00h 11h ADh C6h
Reply FFh 06h 01h A3h 00h 11h ADh C6h

e Reset the “locked-out” variable (O0OF7h) at 0000h :

Query FFh 06h 00h F7h 00h 00h 2Dh E6h
Reply FFh 06h 00h F7h 00h 00h 2Dh E6h

22
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2.3 RESET COMMANDS

The user is allowed to reset all the peak values (dmd max, current max, voltage max, watt max, VAR
max etc), the meters (energy meters) and the hour counter. To carry out the reset a write command

must be sent (function 06

).

Pay attention to follow scrupulously the reset instructions and to send the exact frame,
because a different write command could modify some calibration parameters, invalidating the
accuracy of the measurements.

The following frame must be sent to execute a reset command.

The value to be sent shall be chosen according to Tab. 2-16.

Request frame

Addr ess Functi on Dat a address Val ue CRC
1 byte 1 byte 2 byte 2 byte 2 byte
From 01h to FFh 06h 20h [ EEh 00h | CMD MSB | LSB
Answer frame
Addr ess Functi on Dat a address Val ue CRC
1 byte 1 byte 2 byte 2 byte 2 byte
From 01h to FFh 06h 20h [ EEh 00h | CMD MSB | LSB

Note : the answer frame is an echo of the request frame, which confirm the execution of the

command.
CMD Val ue Acti on
00h Reset all variables, including instantaneous, max, DMD and
counters.
0lh Reset DMD val ue.
02h Reset energy counters (partial and total) and hour counter.
03h Reset total energy counters.
04h Reset partial energy counters.
05h Reset hour counter.
06h Reset max and mi n val ue.
Tab. 2-16 : Reset command
23
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3 CRC CALCULATION

3.1 EXAMPLE OF CRC CALCULATION

Frame = 0207h
Init CRC 1111 1111 1111 1111

Load first character 0000 0010
Execute the XOR with the first char. of the 1111 1111 1111 1101
frame

Hex FFFF = CRC
CRC xor BYTE = CRC

Execute first Shift to the right 0111 1111 1111 11101
Carry = 1, load polynomial 1010 0000 0000 0001
Execute XOR with the polynomial 1101 1111 1111 1111 CRC right shift
Execute 2° Shift to the right 0110 1111 1111 11111
Carry = 1, load polynomial 1010 0000 0000 0001
Execute XOR with the polynomial ~ 1100 1111 1111 1110
Execute 3° Shift to the right 0110 0111 1111 1111 0
Execute 4° Shift to the right 0011 0011 1111 11111
Carry = 1, load polynomial 1010 0000 0000 0001
Execute XOR with the polynomial 1001 0011 1111 1110
Execute 5° Shift to the right 0100 1001 1111 1111 0
Execute 6° Shift to the right 0010 0100 1111 11111
Carry = 1, load polynomial 1010 0000 0000 0001 e meseags
Execute XOR with the polynomial ~ 1000 0100 1111 1110 o
Execute 7° Shift to the right 0100 0010 0111 1111 0
Execute 8° Shift to the rlght 0010 0001 0011 1111 1 POLY = crc calculation polynominal: AO01h
Carry = 1, load polynomial 1010 0000 0000 0001 ‘
Execute XOR with the polynomial ~ 1000 0001 0011 1110
Load second character of the frame 0000 0111
Execute XOR with the second character of 1000 0001 0011 1001
the frame
Execute 1° Shift to the right 0100 0000 1001 1100 1
Carry = 1, load polynomial 1010 0000 0000 0001
Execute XOR with the polynomial ~ 1110 0000 1001 1101
Execute 2° Shift to the right 0111 0000 0100 11101
Carry = 1, load polynomial 1010 0000 0000 0001
Execute XOR with the polynomial ~ 1101 0000 0100 1111
Execute 3° Shift to the right 0110 1000 0010 0111 1
Carry = 1, load polynomial 1010 0000 0000 0001
Execute XOR with the polynomial 1100 1000 0010 0110
Execute 4° Shift to the right 0110 0100 0001 0011 O
Execute 5° Shift to the right 0011 0010 0000 1001 1
Carry = 1, load polynomial 1010 0000 0000 0001
Execute XOR with the polynomial 1001 0010 0000 1000
Execute 6° Shift to the right 0100 1001 0000 0100 O
Execute 7° Shift to the right 0010 0100 1000 0010 O
Execute 8° Shift to the right 0001 0010 0100 0001 O
CRC result 0001 0010 0100 0001
12h 41h

Note: the byte 41h is sent first.
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