ENCLOSURE 2
RADIATION MONITORING SYSTEM

PROTOCOL TECHNICAL SPECIFICATIONS



PGD-00082
Revision 0
July 6, 1986

BTy B 1 T X

(7 1. APPNOVED - Mig. may proceed [Ouainy Ciass T |
e Mmuc&nnwno-mmmw.m Wig
(D 5 NOT APPROVED - Comect and resubmit 1o review. Not 10 be Used for

fikd e

B ¢ REPERENCE DOCUMENY - “informmation Cinly*

 SOUTHERN CALIFORNIZ EDISON cowm'v'"""l"“mm{“
e T T Ty, 78T

] £ .

rebeve the wmmm mom;?mm .
and sultablity of Gesign. materials and/er equipmen:
'W“Omdjm’-‘.‘-'-lt "L e

Quality Classifioution Rel Doc No S A -S04 As [r——=mw

-y

‘DM e OTHER ms regured by DRADM Uaie. L—
BEEATAN REV E M (REFERENCE SOV KNIV A0

PGDO00S2 DOC

RMS Protocol Technical

RECEVED COM |

Specifications
AUG 0 4 1995
—alLEEILE COP)
Reviewed by: Reviewed by: Reviewed by:
Name Sergio Lopez Mike Edelman George Purpura
Date 7 7” ?5 77 7_1/ e P §1
- 7
Signature 42 144—~ D zj%nv (%‘” %/‘ pe.
-‘if \\“‘-

W\AS- (600 -9 -O

MGP

—

Suite 150
5000 Highlands Parkway
Smyrna, GA 30082

SO 3-&og - /- P -0



PGD-00082 / REVISION 0

PGDO0082.0OC

REVISION LOG:
. @ T
Revision # Date Revised Pages Comments
mmmm—— !
0 7/6/85 N/A Original Issue

Page - ii




PGD-00082 / REVISION © PGD00082.00C

TABLE OF CONTENTS

Attachment A - RIGP Document #45866BA, RMS Protocol Technical
€ recifications




UNCONTROLLED

Radiation Monitoring System

RMS Protocol Technical
Specifications

Written by J, Nadaud Date 16/02/94 Visa:

Checked by: A. Pommier Date: 16/02/94 Visa

Approved by: L. Meslay Date: i6/02/94 Vis,

INTERNAL DISPATCHING EXTERNAL DISPATCHING
F. Chlosta J. Nadaud MGP Instruments Inc.

F. Schulcz G. Ruaro
S. Dimanche A. Pommier~
P. Stolpe

Number of pages :

-

06/06/05 Update & Noew %‘
% 2 . )\C\.
| 4 /ﬁ : >/.
16/0284 | Original edition [@ Writer | Checkef
ind_| Date | Modification number & designation | M.F.

Sign tures

Tha putlication. Teiatun & ey vede fon, eFhar Darty or wholly, of s Goomert e not allowed witvoud our wiflien coneent T

PLBCaton TIALter ¢ rrodat 1 K U parSelle de Cr SOCULITMNT LONY AQOUN M AY Terd Iterdien G BANSEESAN ecrile B0 rot Gervices 145866 BA 1




MGP

RMS Protocol Technical Specifications

Radiation Monitoring System

16/02/64 | Oniginal edition

T Writer "J“é”r{é&iéf' 3

| Modification numb;r“z-deygna';on S:gnature;

Date

The DUDRCEUON BNSItOn o eErooLCH ether party or wholly ¥ a8 GoCUMent are ot slowsd withoul Our written consent. N4 5 8 6 6 BA ‘“‘
Pubkcation. raduction #! reproduction 10tale ou partelie de o8 docuMent Sont NgourRUSeMent Nerdtes sau! stonsation écrte de Nos Senvces | |




i lb’ “ MGP
- SSTRAENTS ———— Radiation M‘?M'E.M"'

RMS Protocol Technical Specifications

e e p3

Update Table

[ Index /Date | Moaified pages

1 Origin and—fdﬁehs}gn.ét’l‘&?gft-h“ev‘
modification

Written by

5 - 06/06/95 - NAJ

erin  Gerin Provence ‘cl\ang_eziwtc» MG |
nstruments

:xception code clarification
I'he protocol accepts 2 stop bits

O response ume-out is speed dependant
IChanged crossed cable to straight cabie

U AALION @ reproduacton otak ou poarteile de ce document soen

! NgouUMUsement INterdites. sauf atoNsation Scrite de Nos Seraces : 4 S 8 b 6 BA |

e ————————




MGP
i
% BISTRUMENTS Radiation Monitoring System

MS Protocol Technical Specifications p 4

Table of content

1. Introduction
1. Purpose
Scope
Definitions, Acronyms and Abbreviations
References
Overview
2. Protocol definition
2.1. Introduction
2.2. Exchange characterization
2.3. Timing characterization
2.3.1. Exchange synchronization
2.3.2. Network load analysis
2.3.3. Maximum exchange duration
2.4 Request and response frame presentation
2.5. Slave received message control
2.5.1 Message control process.
2.5.2. Exception message content
2.6. Data representation _
2.6.1. Byte (or character) representation
2.6.2. Word representation
3. Protocol functions .
3.1. Multiple word reading: function 3 or 4
3.2. Word writing: function 6
3.3. Diagnosis counter reading: function 8
3.4. Event counter reading: function 11
3.5. Multiple word writing: function 16
3. Communication settings
4. Hardware interface
4.1. RS485 Multidrop interface
4.2. RS232 point-to-point interface
Appendix A: CRC16 algorithm

The PUDICEtON, IFANSIALON Of MEPrOCUCION. Sfher Darty of wholly, Of Tus GOCUMENt are Nol Aowed WOl O w  18n consent : 4”5 8 6 6 BA
Publcation. rduchion ef reproduchion tolale ou Dartele de o8 document SONt NGOLTeUSAMen! Nterdles sau! BUtc Sation écrte de Nos Senices |
| S




S MGP

Radiation Monitoring System
RMS Protocol Technical Specifications

. Introduction

1.1. Purpose

All units of the Raaation Monitoring System integrate digital communication links to be
able to communicate between each other. Each unit has its own data stored in a
parameter table that is shared between the unit itself and an external device (as a
master unit, or a computer)

To allow external devices to read and/or write into this parameter table, each unit
integrates a communication protocol compatible with MODBUS/JBUS

The purpose of this document is to describe this protocol as used in RMS. A unit that
wants to be connected to the Merlin Gerin Radiation Monitoring System, using
embedded protocol, shall comply with these specifications

Additional documents will be written for optional communication protocols that may be
implemented on extension boards

1.2. Scope

This technical specification concerns the whole Radiation Monitoring System project
since each unit manages an embedded protocol compatible with MODBUS

The pUDECSLION. NANSIAton Of MEPrOAUCHION. OfTer Party or wholly Of Fes JOCLIMENt Are NO! AICWed WNOUL Cur wiitten CONSent 145866 BA |
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1.3. Definitions, Acronyms and Abbreviations

ANSI American National Standards Institute

CMm Measurement board

CRC Cyclic Redundancy Code

IEEE Institute of Electrical and Electronics Engineers
LAN Local Area Network

LDU Local Display Unit

LPU Local Processing Unit

LSB Least Significant bit

MASS Maintenance And Setup Software

mMSB Most Significant Bit

NU Not Used

PC Personal Computer (IBM compatible)

RDU Remote Display Unit

RMS Radiation Monitoring System

SCADA Scan, Control, Alarm and Data Acquisition computers

1.4. References

ANSI/IEEE Std 729-1983 IEEE Standard Glossary of Software Engineering
Terminology

MGP-SQAP - 45203 RMS Software Quality Assurance Plan
MGP-SDP - 45202 RMS Software Development Pian
MGP-GRS - 45254 RMS General Requirements Specification

MGP-SSRS - 45179 System Software Requirements Specification
MGP-LPU-SRS - 45180 Common LPU Software Requirements Specification
MGP-DU-SRS - 45182 DU Software Requirements Si. . sification

1.5. Overview

This document describes the embedded communication interface for the RMS project. It
does not concern communication board options

We will first present the protocol principle, then describe implemented function in detail
and give information about communication lines supported by this protocol

The pubication. ransiation o reprocUEton. et party or wholly of s document we not allowed withou! our wrtien conaent 7145866 BA &
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2. Protocol definition

2.1. Introduction

All the RMS devices have several digital communication links. The communication
protocol is MODBUS/JBUS

The protocol has to be compatible with JBUS (as defined by APRIL) and with MODBUS
(as defined by MODICON)

MODBUS protocol allows communications between a master station and up to 255 slave
stations, using point-to-point or multidrop connections. There is only one station, the

master, that is allowed to start an exchange. Each station must have a specific address
on the network (slave identification)

The pubscastion. ransialion or MCrOACKOn, edher party or wholly of s docuTent ars Not allowed without our written consent ] 4 5 8 6 6 BA
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Each slave unit has an internal memory, called network parameter table, that is shared
by the processing unit, and by the network driver

r galgwaregntegacs

f

’

Network Parameter Table

This parameter table is accessible through the network by using read and write
functions. Because MODBUS protocol manipulates 16 bit words with 16 bit addressing,
that allows the table to handle up to 65 536 words (or 128 K bytes)

The protocol includes the following communication functions

Function Description
number
3.4 Read N words from the slave memory
6 Write 1 word in the slave memory
16 Write N words in the siave memory
8 Communication diagnosis function (code 10 to 18)
11 Event counter reading

The pUDECBLON TENSIBLON O FEEOBUCHION tdher DEarty o wholly Of thes JOCIITEN! Bre NO! SHOWST WINOU! S wrtien consent 4—5—866 BA |
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It accepts the writing diffusion capability.: Possibility to write the same data to all the
slaves at one time by using the address 0. There is, in this case, no response from

slaves
L
7
A %
e o R T T A )
e Slaved £ SSlave2 Slave N l
e gt ol 587 Y,
The L\.(;raur Fansiation or reproduction. ethar party or wholly  of s document are NOt Allowed without our written consent 1 4 5 8 6 6 BA
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2.2. Exchange characterization

An exchange is composed of two inessages
e A request from the master
« Aresponse from the slave

Each message has the same frame (4 types of data)

irsuve 10 Function Data area CRC 16 (control

1 byte 1 byte 2 bytes
Slave ID (1 byte)

This slave number identifies the destination (1 to 255). If the number is zero
the request concerns all slaves, there is no response

Eunction code (1 byte)
To select the command (reading, writing...) and to check if response is correct

Data area (n bytes)

This information area contains function related parameters: word address,
word value, number of words

Control word (2 bytes)

Used to detect transmission errors. See annex 1 for CRC16 calculation

Note. The frame length is limited to 255 bytes maximum. This is for timing constraint,

data integrity assurance and buffer sizing. If length of the received frame exceeds 255
bytes, no response is sent

The puokcation. Fransation o repruALCon. either party or wholly Of Tus GOCLITIeNt Bre NO! KHOWSH WINOW! Our Writlen CONsent. 45866 BA
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2.3. Timing characterization

2.3.1. Exchange synchronization:

o |If a character is received after a silence of more than 3 characters. it is considered
as a frame start

« There must be a silence on the line of minimum 3 characters between two frames
Each unit when receiving a message has to

Read the query message

Ensure that the request is addressed to the unit
Check the message integrity (CRC 16)

Check if the request is valid (good function number...)
Execute the action associated with the request
Elaborate an answer

Send the answer

~NOODLEWN -

Everything has to be done within 30 ms to minimize the response time

To detect the end of frame, the unit measures the time between every character we
receive: If there is a silence of more than 3 characters, we consider that the message is
ready. Here is the table of end of frame time-out according to the transmission speed

Speed (BPS) 89600 | 19200 | 28800 | 38400 | 57600 | 115200
Time-out (ms) 4 . 3 3 3 3

For the diffusion command, we have to wait 50 ms before sending another message

This delay allows the slave unit to end its frame treatment without being disturbing by a
new frame

Note The minimum speed on the network is 9800 baud (for minimum communication
efficiency), the speed by default is 19200 (acceptable on every unit or computer). The
maximum speed on the line, 115 kBauds (RS485 specification) is not acceptable on

every unit because it depends on the capability the unit has to process communication
frames. On RMS, LDU and DU units are limited to 57600 baud

The pUbACSUON. aNsistion o MEIOUUCHon. either party or wholly of this docu ant are nOt allowed without! our witten consant Y45866 BA‘ |
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2.3.2. Network load analysis

Response analyss
and next exchange
preparatior walt

/’ @E} [;—WJ:EJ Y

1o slave N 4
/
Slave 1 = / oy, /
Request =
treatment

Slave N

Physical
line

@&

Note: Request, response, diffusion, waiting and treatment duraton depends on realized
function
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2.3.3. Maximum exchange duration

If previous conditions are respected, here is the slowest exchange: write 123 words at
9600 baud

Request frame length = 9+246=255
Response frame length = 8

At 9600 baud we consider that it takes 1ms to transmit one character
Exchange duration =

255 (request) + 30 (treatment) + 8 (response) + 30 (treatment) ~ 330 ms

The command time-out, maximum duration between the end of request transmission

and the beginning of the response reception, has to be in all case higher than the
maximum exchange duration

The pubscation. ranSiation of MEProcucton. edher party or wholly of this document @re no Bllowed withou! our wrillen consent 745866 BA |
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2.4. Request and response frame presentation

Reques! associated data
word address ~ord values
word number
|

1 byte 1 byte

/‘“——‘A”—\/‘“--/\_—ﬁ ' o

r Slave ID Function
Request [ (1 10 258) code Control wor 4

When slave receives this_ il

checks this word and acoepts
or refuses the message

The procol has 6 functions

- Function 3 and 4: Multiple word reading
- Function 6: Word writing

- Function 8: Communication diagnosis

- Function 11: Event counter reading

- Function 16: Multiple word writing

Read word values
written word values
Number of words

|

¥

[
| Slave ID Function
!

Response (1 10 255) code Control word

—_—

The publiration. ¥ insiation or MeEroduchon. ether party or wholly of ths docuMment are o Aowed wEhOUl G wrtten consent ;i 45866 BA
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2.5. Slave received message control

2.5.1 Message control process

When the master sends a request with following information
« slave number (identification),

« function code

« function parameters

It calculates and sends the control word (CRC16)

When a slave receives the request message, it stores it in memory, calculates the
CRC16 and compares it to the received control word

Slave

Slave number s DS R L RS
|
Function W GRC16 i

Master Calculation
Data J L !

CRC16

CRC16 Comparaison

If received message is not correct (CRC16s are not equal) the slave does not respond
If received message is correct, but the slave cannot treat it (bad address, data..), it
sends back an exception message

TThe oubrcaion ansieton o reproduChion. edher party or whofly Of thes G0CLIMeN: re not SHoWeK wRhOUT Gur wrtler ~onsert i | 45866 BA—N
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2.5.2. Exception message content

Exception code
1. Unknown function code (or bad diagnosis
counter designation)
Bad address (>5000 on a writing request)
Bad data (bad number of words to read)
Received function Unit not ready

code with most

Writting failure (unused)
sgnificant bit set to 1

$ Area overlapping (unused)

' : : i
| (?*f;i;fg) Control word
‘<

Example: Try to send an unknown function (# 9)

Request

Response

1 | 89n

|
|
L
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2.6. Data representation

The protocol manipulates 8 bit characters (coding from 0 to 255) on the line, but
information that is to be sent or received is 16 bit word size

2.6.1. Byte (or character) representation

2.6.2. Word representation

Most significant Byte Least significant . ste LSB
N

—

—

——————— ¢ ]
i ! 1

bit | bit [ bit l bit bit t t | | bit |

1% 3 | 12 { 1 | 10 v ‘ - | o i

|
|
|
|
|
|

| - | ' ' |

S— —_—
- —

B ———— S

16 bits

The mort significant byte is sent first on the line, then the least significant byte

The puticance v-\m‘; o «mvni(t:;‘ LR I).:v; wholly of he document are NOl Siowed without ou-m congen! 4 S 8 6 6 Bi——j
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3. Protocol functions

3.1. Multiple word reading: function 3 or 4

The number of words to read must be lower or equal to 125
« Function 3. Read internal words
¢ Function 4. Read external input words

In fact, these two functions are completely similar. It is then possible to use either one
without any change. There are both implemented for MODBUS/JBUS compatibility
purpose

Request:

Slave 1D First word address Number of words

Response:

Number of

Slave ID read bytes First word value Last word value

v ~"
1 byte =

Example: Read words 805 to B0A from slave #2

Request

f
| 2

L

XXXX

Word 805 value word BOA value

The pubbcation. renslation of reproduction. edher party or wholly of this document are not Sllowed withou! our written consent 745866
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3.2. Word writing: function €

This is the faster way to write one waord into siave memory. To write two or more
adjacent words, it is better to use the function 16

Request:

- T ——
Slave 1D ! 6 J Word address Word value

TSRS NC——

i
\ ~
RGP S : - . —

1 byte 2 bytes

Response:

55 1
[‘ Slave 1D Word address Word value

e S ekl y O N -

\/—""—-*-—- —-—\\
1 byte 2 bytes 2 bytes 2 bytes

Response is the request echo signaling that the word has been correctly written into
slave memory

Note: If slave ID is 00, all slaves execute the command without sending hack any
response

Example: Write 1000 at 810 in slave #1

Request

e i l ; ) CRC16

Response
r 3 ’

|
|
L A

! E
Pubhcaton raduction #f reproduction (otake ou parmele de ce document sont ngoursusement Nterddes sau autonsation Acrte de nos Seraces | 4 S 8 6 6 BA {
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3.3. Diagnosis counter reading: function 8

Each slave manages some diagnosis or event counters. There are nine counters per
slave. Each counter is a 16 bit word. These counters are updated when a frame is
received and processed by the unit (the message is addressed to the unit) and if this is
not counter reading requests (function 8 and 11)

Request / Response:

Slave ID 8 Sub-function code Data CRC16
N g N s\ v N v o N e o
1 byte 1 byte 2 bytes 2 bytes 2 bytes
Command Sub- Data
function
code
| Diagnosis counter reset 10 0000
Read total number of:
¢ Received frames without CRC error 11 XXXX
* Received frames with CRC error 12 XXXX | On request frame,
« Exception responses 13 XXXX | XXXX is set to 0000,
« Frames addressed to the wunit (except 14 XXXX |on response, XXXX
broadcas!) contains specified
« Received broadcasted requests 16 XXXX | counter value
« Not used but implemented for compatibility 16 0000
(always set to 0000)
« Unit not ready responses (unused) ™ 17 0000
« Character not processed (unused) 18 0000 |

fay Example: Read number of frames received with CRC error from slave #9

Request
9 B 12 0000 | CRZ16
1 |
Responsa
EEEE 12 XXXX CRC16 |
- ¥ FISIS, ERm—— -

Counter value

The peShcaton ransiation of rMeproduction  eflee Darty o wholy of s doGIMEnt are NO! AHOWEC WItNOUt Our witien consent i 1 4 c 866 BA
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3.4, Event counter reading: function 11

Each unit (slave or master) has an event counter that is incremented each time it

receives and processes correctly a message (except for specific functions that read
diagnosis counters. function 8 and 11)

A diffusion command also makes the counter running. If a slave sends an exception
command, counter § not incremented

This counter allows, from the master, to know if the slave correctly processed the
command (event counter incremented), or if the slave did not interpret the command
(event counter unchanged)

By reading these different variables, it is possible to get a protocol diagnosis between
master and slave

« |f master counter equal slave counter, command sent by the master has been
correctly processed

If master counter equal slave counter plus one, commar.d sent by the master has not
been executed

Request:

Slave ID

. __u.v_.__//\._\',__./\

Response:

g Slave event counter
‘ content
|

{ |
l~ Slave ID ; 11
A

 —— \f__._/\_.-v_./\

1 byte 1 byte

The publcation. ransiation o MePouJCION. either Party or wholly Of thes GOCUMEN: 8re NOt AW v WRNOWL Our written consent I 4 5 8 6 6 BA
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3.5. Multiple word writing: function 16

This function is useful to write complete data structures to slave memories. It is possible
to write up to 123 words (246 bytes) at once

1 byte
Request: PR

SeEgly R “I"""" T = -T»‘ Number of % Numbef”(ﬂ
16 ‘

[N c
"‘;‘“" wr':t‘et ;;)c;:’ef‘ words to write bytes Words to write
v (1 <= X <= 123) (N)

\

i
s | - - e < .
- - - A / N\, \\.___________ P—
R i i o ~ \\ ~
1 byte 1 byte 2 bytes Dea Nez 246 N bytes

First word to | Last word to
write write

a5
.
|
|

L ————————

\__V___/ VR R
2 bytes 2 bytes

Response:

-
| Slave 1D First written word aodress ! Number of written words CRC16
!

T
i
|
A
TR S N P —
1 byte 2 byte§’ 2 bytes 2 bytes

A

~—

& Note: If slave ID is 00, all slaves execute the command without sending back any
response
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fa Example: Write following data at 800 in slave #1

(800) = 10
(801) = 100
(802) = 1000
(803) = 10000

Roquest

e R e oML S e LSBT0 S BT O U TR e A N 2 UM Wt e 0 - | RO
[ 1 I 6 | 800 | [ 100 | 1000 ] 10000 | CRC16 1
S 1 : .

— —

Response

["'T"“ 6 | 800 l
o e ———— ——
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3. Communication settings

The trarismission speed uy default is 38400 BPS

The character fc:mat is
1 start bit
8 data it
No pa. ity
1 or 2 stop bit

The transmission speed is setup by software and must include the following speeds
9600,19200, 28°00, 38400 and 57600 BPS

This protocol is half-duplex, and does not need any hardware or software control
(CTR/RTS, XON/XOFF). This is a binary protocol that uses the full 8 bit character size

(256 different possible states for one character). This is therefore not possible to
communicate in ASCIl moa

The pubhcation. transiation o reproduchon. adher party or wholly of s GoCIMent are ol MIoWed wihow our writen consent ] 4 5 8 6 6 BA |
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4. Hardware interface

The physical interface has to conform with the RS485 or R§232C norm,

4.1. RS485 Multidrop ir cerface

The resident communication interface meets the RS-485 standard

The RS-485 standard accommodates the requirements on a balanced transmission line
used in party-line circuit configuration. It permits Multidrop applications where multiple
drivers and receivers share the same line in data transmissic’

The transmission line which is intended to be 1200 twisted pair is terminated at both
ends. The drivers and receivers can be distributed between the terniination resistors

-

120 OMMS ' % 120 OHMS

680 OHMS i 680 OHMS ,
] ; ;d/
s 4 L%.

Master Slave Slave
Transceiver Transceiver Transceiver

The communication will operate properly in the presence of reasonable ground drops,
withstand line contention situations and carry 32 drivers and receivers on the line

The pubRCAIION. TRNSESLON o MLIOGUCHIOn, SEher Darty or wholly Of Ths (OGNSt 8ro not aflowec without Our writen consent ~.[r_4 S 8 6 6 BA ]
Publicaton raduction & reproduction 0tale ou partede de co JOCLUMEt S0« ngoursusement Nerdies sauf sutonsation écrte de nus S e { |
|- ————




m 'MN.B“‘P Radiation Mg_q_llonml/ System

RMS Protocol Technical Specifications

Because this is a bus type network, there are some topology constraints to respect
Here are some good and bad configurations
1- Bus topology with right distances (good configuration)

1000

‘ -
metres

»

Terminator Terminator

o
Dﬁ_alsle_rﬁ Slaze 1

2- Distances are not respected, this bad configuration looks like a star topology.

.

N

\ P V— — -19_09

= metres

[Waster }—»

[ Master e

Terminator

_— o
//
>
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J- Bus topology with right distances, but too many slaves (maximum of 32
stations on the same wire)

\.\\ ’/‘_/"’
— 1000 =
‘\_‘. —— // &
. metres
\\ ‘/_4
Terminator \\\\ e Terminator
e, /—’

‘ - v \\‘;</’—/ - - A

— =2

a

v

—— g /,AK - \ o
t Master | — { Slave 1 ] Slave 2 Slave \H Slave 3 v

d

/./ \\\

-
— .

4- This is not possible to put more than one master on the same network

1000 .
D = — S— e — ———— e a— — e o S
" metres .
Terminator Terminator
."K' R A T C A
- 3
- &
&=l
®
. gl w5 ] . - \ 4 ] 7
| .
Master 1_| 1 Master 2 | | Slave 1 "~ Slave 2 | v
# -
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4.2. R§232 pointto-point interface

Serial Cable to connect a PC with a DU (25 to 9)

Computer Display Unit

DB25 Male DB25 Female DBY Male DB Female

< N —
- W TR g —

Description DIN
Designation

e e e

= T~ Data Cfarrl_‘%‘_'—pe‘e(:t 5 i
Transmitted Da.a o

] A_W.W_Recewqéila)zta = 2
Data Terminal Readv“
Signal Ground
_|Data set Ready
T Request To Send |
_ Clear To Send
Ring Indicator

TELdBY
o|~olo| alwin)

|

©|

TThe PUBRGEION, FRASIEION OF reprOGAICIIon. SRNG! party O Wholly, OF I GOGUMENI B8 1ol Blowsd wihoul o wilier corment. T A R e F e e ™M
45866 BA
Publcston reduction ef reproduction 1oWie o partele 06 08 GOCUMEN BN MC DU BUREMeN! Fierdtes sa BACTESNO orile B8 NOs 56 vicms I

!




*
)
‘%’MGP
‘ Radiation Monitonr Cye
oo s m"‘ 118 Moniton '}J ysten
RMS Protocol Technical Specifications p 29

Appendix A: CRC16 algorithm

T
{ ! [ »‘w.;’ shift CRC16
B ;
" 18 there & cany Yes | CRC16 = CRC16 xor
‘ . ™ T | POLY1€
| {
Y t — v
Nc . -
-
| et ’
| sl
I |
1 L A
i N - n»7y S— WS Next byte
! . — Y -
|
- —— - . ™ ' End of frame ? ~" -
~
Yes
- -
n = Data number of bytes ( END
POLY 16 = 1010 0000 0000 0001 = A00O1h L _p—
1 & Note: For CRC16 word, the first byte that is sent is the least significant one
13
™ Example: Write 810h at 1000h in slave 1
)
1 Request frame
[ [ osn | osn | ton | ton | oon ] &Th | AFh |
= Fifieads Pibaend B0 BRowad (el Mool il
\ Ao P A /
I\ "\" " o v . o \/‘
heade’ Address Value CRC1E
.
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