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Abstract

This document describes different methods for connecting the 3DLevelScanner
(types S/M/MV) to variety of systems.

Note: All methods of connections are for recommendations only and the
user may use more or other solutions to get connected to the
3DLevelScanner.
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1. Connection via 4...20mA.

a. The 4..20mA current output is available through ports 3,4 of
the left green connector (as shown in the drawing below). Ports
3 and 4 are the negative and positive poles, respectively.

Display
PS 4..20mA PS RS-485
+ - - + + - + -

12@ 1)11(2)]((3)] (4

b. The 4..20mA line goes directly from the scanner mounted on
the vessel to the PLC/device (as shown below).

4..20mA

PLC Cuntmller

0 Note:

This connection does not require the BinMaster 3DLevel Manager
Software tool.

This type of connection is active and not passive, hence the

3DLevelScanner is the active module and the PLC should be the
passive module.
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2. Connection via Paperless Recorder (based on 4...20mA)

a. Each mounted scanner is connected directly to the recorder via
ports 3,4 of the left green connector as shown below. Ports 3
and 4 are the negative and positive poles, respectively.

Display
PS 4..20mA PS RS-485
+ - - + + - + -

SET]

1234’

b. The paperless recorder gathers all the 4...20mA inputs and
displays the measurement on its screen (an example of
connection of 7 scanners mounted on 7 silos is shown below):

[ 4 [} [ 4 [ b [ 4 Y

E 1 E £ E E E
r— v v v v g #

3]

Silo2

3 b

Silo 7

Control Room

o Note:

This connection does not require the BinMaster 3DLevel Manager
Software tool.

e This type of connection is active and not passive, hence the

3DLevelScanner is the active module and the PLC should be the
passive module.
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3. Connection via HART

a. The HART connection is via ports 3,4 of the left green connector
as shown below.

Display
PS 4..20mA PS RS-485
+ - - + + - + -

. The HART connection has no polarity (it is allowed to

switch between ports 3 and 4).

. The diagram below shows a combined connection of

HART and 4...20mA.

3

RS-232/USB connection
3DLevelScanner

HART Adapter cable

HART Resistance—250 ohm

W=
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4. Connection via 3DLinkPro using GSM cellular communication

a. In this method a GSM modem is connected to a PC and the
3DLinkPro is connected to the scanner (as shown below):

b. The connection between the scanner and the 3DLinkPRo is via
the RS485 ports in the electronic card, using ports 3,4 of the
right connector (as shown below):

Display
PS 4..20mA PS RS-485
+ - = 4+ + - + =

c. The RS485 layer requires a parallel connection (all '+'
connected together and all '-' connected together)

0 Note (1): The RS485 allows a multi drop connection of up to 64
scanners (as shown below):
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Silml Sile2 Silo M
= =] =]
- — =
x H L]
| Rs185 (- 1 ” l
;L,
F RS4RE (+)
=164

Note (2): There should be a termination resistor of 120o0hms
between the RS485 lines; hence, placed between the positive (+)
and negative (-) lines of the RS485.

d. Operation of the BinMaster 3DLevel Manager (PC side) in this
method

Run the BinMaster 3DLevel Manager and go to Device>
Manually Connect menu.

In the connection method form choose the GSM radio
button.

Set the serial COM port the GSM modem is connected to.

iv. Set the polling address of the scanner you wish to get
connected to.

v. Set the scanner name and the SIM card number (the one in
the 3DLinkPro connected to the scanner) in the right pane of
the connection frame.

vi. Then press the Connect button.

- Manually Connect F§|

Manually Connect

Please select your preferred connection method:

Connection Method Fuither Configuration

" HART  GPRS Site name: Test Site -
¢ R5485 £ GPRS +5MS R B
& G5M [Modem) = TCRAP

Configuration

Serial Port: 3 -

Poliing &ddress: oa A
Audit Commurication: [Ho -

Connect
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5. Connection via GPRS

a. The physical connection of the scanners and the 3DLinkPro is
done exactly the same as in GSM method (see clause 4)

b. On the PC side, the communication to the scanner will be done
via a local internet network.

c. Pre steps - Local Network Preparations:

i. In order to get connected from a local PC in a shared
network, it is required to do the following configurations:

1. Acquire the external IP of the shared network (e.g. browse
to www.whatismyip.com)

2. Find the IP address of the local PC running the BinMaster
3DLevel Manager

3. Set a port number which will be used for connection on the
local PC.

4. Configure the network's gateway for port forwarding
("NAT") so that any connection to the port chosen on
clause 3 will be forwarded to the IP address of the local
machine (from clause 2). It is advised that this task is
done by the network administrator.

5. Contact the cellular provider (the provider of the SIM card
in the 3DLinkPro) and get the APN (Access Point Name)
word for GPRS connection.

d. Below is a configuration example. In this example we have:
1. External IP is 212.235.113.27
2. There are 3 local machines with IP addresses:
a. 192.168.1.104
b. 192.168.1.105
c. 192.168.1.106

3. The gateway is configured so that port 7040 is
forwarded to IP address 192.168.1.104; port 7050 is
forwarded to IP address 192.168.1.105; port 7068 is
forwarded to IP address 192.168.1.106.

4. The APN word of the cellular provider is "internet.t-
mobile".

5. The number of the SIM card in the 3DLinkPro is:
+972-54-6488891

Different Ways of Connecting to 3DLevelScanner
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SIM cand: =BT2-54-B4 B85 1

Celiular Providar Bj

Extennal Static [P
Addrass
222 11327

Local IP Address Local IP Address Local IPAddress
182.168.1.904 182.168.1.705 182 163.1.106
Port 744 Part 7050 Parl ™88

Network Connections Scheme

6. Operation of the BinMaster 3DLevel Manager (PC
side) in this example

a. Run the BinMaster 3DLevel Manager and go to
Device-> Manually Connect menu.

b. Select in the Manually Connect window the GPRS
radio button (see image below).

c. In order to connect to PC with the local IP address
192.168.1.104, set the “Local IP Port” field to
7040.

d. Set the polling address of the scanner you wish to
get connected to.

e. Then press the Connect button.

- Manually Connect E|
Manually Connect

Please select your preferred connection method:

Connection Method

" HART + GPRS

" RS485 " GPRS +5M5

" GSM [Modem] " TCRAP
Configuration

Local IP Part: ’?Imi

Paolling Address: i} -

Aydit Cormmunication: ’m

Connect

Manually Connect Window
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Comment: Since this method involves TCP/IP communication, a Windows
message might appear (see image below), in that case, select the unblock
option.

"= Windows Security Alert EI

‘ To help protect your computer, Windows Firewall has blocked
¥/ some features of this program.

Do you want to keep blocking this program?

Hame:
Publizher:

Keep Blocking ] [ Urblock ] [ Ak Me Later

Windows Firewall has blocked this program from accepting connectiohs fram the
Intemet or & network. If pou recognize the program or tust the publisher, you can
unblock it. When should | unblock a program?

Window Security Message
f. The 'Wait for Connection' window will pop up:
Manually Connect

Please select vour preferred connection method:

Connection Method

" HART &+ GFRS

" RS485 " GPRS + SMS

Wait for Connection... [z|

Ligtening on —
Part: 7040

3DLevel Manager ready for connection

g. The local PC is now ready to be connected via
GPRS.

h. Send the following SMS message to the number
of SIM card in the 3DLinkPro:

CALLAPM,212.235.27.113,7040,internet.t-mobile,

0 Important: the SMS message should be in the exact same format
as above (case sensitive, no spaces and commas).

i. The local PC will get connected within minutes
(depending on the networking latency and

quality).

o Important Note: There should be a termination resistor of 120ohms
between the RS485 lines; hence, placed between the positive (+)
and negative (-) lines of the RS485.

Different Ways of Connecting to 3DLevelScanner
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6. Connection via TCP/IP (using COM server)

a. The Communication between the scanner and the COM server is via

RS485.

b. The Communication between the COM server and the PC / Laptop is
via the TCP/IP networking.

c. A 120 ohm resistor must be connected in parallel to the RS485 line
(as shown below).

IP Address: 192.168.2.124
IP Port: 7024

RS485 (-)

120Q

RS485 (+)

@ @ L

N=1..64

IP Network

d. Operation of the BinMaster 3DLevel Manager (PC side)

Vi.

Run the BinMaster 3DLevel Manager and go to Device>
Manually Connect menu.

Select in the Manually Connect window the TCP/IP radio
button (see image below).

Set the IP address of the COM server (e.g. 192.168.2.124)
in the “Server IP Address” field.

Set the IP port of the COM server (e.g. 7024) in the "Server
IP Port" field.

Set the polling address of the scanner you wish to get
connected to.

Then press the Connect button.

12
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& Manually Connect

Manually Connect

Please select your preferred connection method:

Connection kMethod Further Canfiguration

" HART i~ GPRS Site name: Test Site -

£" R35485 " GPRS +5M35 Server IP Address: 192 168, 254,254

" GSM [Modem (= TCRAP

[ ] Server P Port: 7040

Configuration

Sernial Port:

Fuolling dddress: i} -

Audit Communicatior: |Mo -

Connect

0 Important Note: There should be a termination resistor of 120o0hms
between the RS485 lines; hence, placed between the positive (+)
and negative (-) lines of the RS485.
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7. Connection via Modbus
a. Initial Settings:
i. Comport settings
Baud Rage = 115200
Data Bits = 8
Parity = None
Stop Bits = 1

b. In order to get the values from the Scanner, a Modbus RTU
command with function code 3 should be executed.

B wWw N =

c. The address of the device equals its Polling Address + 1

d. Registers - The relevant parameters are stored in registers 40001-
40016 (see table).

No. Register Number Parameter Units
1 40001 & 40002 Avg. Distance m
2 40003 & 40004 Min Distance m
3 40005 & 40006 Max Distance m
4 40007 & 40008 Volume %

5 40009 & 40010 4-20mA mA
6 40011 & 40012 SNR dB
7 40013 & 40014 Temperature °c
8 40015 & 40016 Temperature °F

e. All parameters are stored as IEEE754 floating point, and hence,
each parameter is stored in two consecutive registers. The byte
sending order is from high to low.

f. Communication examples for a device with polling address 0:
i. Example A:

1. To retrieve the average distance, we send:
01 03 00 00 00 02 CB 04

2. A sample reply would be: 01 03 04 3D 85 1E 20 EE
OE.
This means that Distance = 0x3D851E20, which
represents a float value of "0.065".

ii. Example B:

1. to acquire all relevant parameters, we send:
01 03 00 00 00 10 44 06

14 Different Ways of Connecting to 3DLevelScanner
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8. Connection via RS485

a. The physical layer is RS-485 as follows:

1. Baud Rage = 115200
2. Data Bits = 8
3. Parity = None
4, Stop Bits =1

b. The available parameters and their units are as follows:

c. To retrieve all eight parameters, the controller needs to transmit a
single command. The Packet format of the request is as follows:

Parameter Units
Avg. Distance m
Min Distance m
Max Distance m
Volume %
4-20mA mA
SNR dB
Temperature °C
Temperature °F

1BYTE 1BYTE

4 BYTES

Polling Address +1‘

03 ‘ 00 00 00 1P

e The above values are all in hexadecimal

e For CRC-16, see reference implementation in Appendix B

The below table indicates the request string for each polling address:

Polling Address Request
00 01 03 00 00 00 10 44 06
01 02 03 00 00 00 10 44 35
02 03 03 00 00 00 10 45 E4
03 04 03 00 00 00 10 44 53
04 05 03 00 00 00 10 45 82
05 06 03 00 00 00 10 45 B1
06 07 03 00 00 00 10 44 60
07 08 03 00 00 00 10 44 9F
08 09 03 00 00 00 10 45 4E
09 0A 03 00 00 00 10 45 7D
10 0B 03 00 00 00 10 44 AC
11 0C 03 00 0000 1045 1B
12 0D 03 00 00 00 10 44 CA

Different Ways of Connecting to 3DLevelScanner
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13

OE 03 00 00 00 10 44 F9

14

OF 03 00 00 00 10 45 28

15

10 03 00 00 00 10 47 47

d. Then, the packet format of the reply is as follows:

1BYTE  1BYTE 1BYTES 4BYTES 4BYTES 4BYTES 4BEB 4BYTES 4BYTES 4BYTES 4BYTES  2BYTES
g |03 20 oS | o | peax | volume | 4-20mA SNR | Temp@ | Temp(® | CRC-16
e Each of the eight 4-bytes-block represents a floating point value
according to the IEEE-754 standard. We refer the reader to:
http://en.wikipedia.org/wiki/IEEE 754-1985
e Example:
i. Suppose the reply starts as follows:
Byte Number | Value
00 01
01 03
02 20
03 3D
04 85
05 1E
06 20
ii. Then the average distance is represented by a 4-bytes-block
of 0x3D851E20 which corresponds to floating point value of
0.065m.
To verify, enter "3d851e20" in the hexadecimal
representation text box at the following webpage:
http://babbage.cs.qc.cuny.edu/IEEE-754/32bit.html
16 Different Ways of Connecting to 3DLevelScanner
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Appendix A - Example using InTouch System

1. This example uses TOP Server with version:

l:ﬂ Software Toolbox OPC Power Server
W4 2704160 U
Copyright 2 1396-2007

|:|r<;|

2. Create a new file.

3. Create a new channel with the following definitions:
Channel Properties rg|

MHetwork, Interface ] Write Optimizations
General Communications l RTS Line Control ]

2 D

Baud rate: | 115200

=
D ata bikg: |3 j
=l

Parity: |Nn:|ne
Stop bits: * 1 2
Flow contral; |N|:|ne ﬂ
= v Beport comm. erars

I Usze Ethernet encapsulation

| k. | Cancel Help

Different Ways of Connecting to 3DLevelScanner
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3.2

3. Add a new device (MODBUS serial) and set the following properties:

3.1 ID = polling address +1
Device Properties

Wariable [mport 5 ettings
Databagze Creation ]

Ethernet Encapsulation l Tirning ] Auta-Dermotion

X

Eror Handling

] Framing ] ]
Block Sizes {

Settings l

Channel Azsighment
Mame: MODELUS
Driver: Modbusz Sernial

Device
Marme: |.-'-\F'MS|:anner
Model  [Modbus =
1D 1 _|:I Decimal -

[v Enable data collection [ Simulate Device

E

Cancel | | Help |

Device Properties El

General ] Ethermet Encapsulation ] Timing ] Auto-Demotion ]
Errar Handling ]
Block Sizesz ]

Frarning ]

Yariable Impart Settings ]
Databaze Creation {

Data Access
v Use zero based addressing
¥ Use zero bazed bit addressing within registers
[ Use holding register bit rmazk writes
v Use Modbus function 06 far single register writes
[v Use Modbus function 05 for single coil writes

[rata Encading
v Use default Modbus byte order
[ First word low in 32 bit data types
v First Dword low in 64 bit data twpes
[ Use Maodicon bit ordering [ bit O is MSE |

0k | Cancel Help

Different Ways of Connecting to 3DLevelScanner
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4. Create tag Properties according to the table in page 2 / clause 4

Tag Properties

General ] S caling ]

—Identification-

Mame:

Address; 1400091

b |
4T

Description: |

- Data properties-

[rata type:  |Float x ]
Cliert access: | Readfwiite - ]
Scanrate: (100 __I:J rnilizeconds

aK | Cancel ‘

5. The TOP Server will then present all the registers as follows:

| Help

= TOP Server - [C:\Program Files\Software Toolbox\TOP Server\Projects\mod_scanner.opf]

File Edit Wiew Users Tools Help
DEHRMUOE  $BEX 20%E
=i 4P MODBLS Tag Mame J Address ] Data Type ] Scan Rate ] Scaling ] Description
8 infaPMscanner Hdistance 400001 Float 100 Mane
Drmindistance 400003 Float 100 Mone
Drmaxdistance 400005 Float 1a0 Maone
@percent 400007 Float 100 Mone
Dma 400009 Float 100 MNone
s 400011 Float 100 Mone
@temperaturec 400013 Float 100 Mone
@temperatureF 400015 Float 100 Mone
£ >
Diate Tirne User Mame Source Event »
€ 12/5/2008 11:17:49 aM Default Lser TOF Server ‘askawa Memobus Plus device driver loaded successfully. i
o 12/gf2008 11:17:49 AM Default User TOP Server User Configurable Driver device driver loaded successfully,
o 1Z{gj2008 11:17:49 AM Default User TOP Server Uni-Telway device driver loaded successfully,
0 12/82008 11:17:49 AM Diefault User TOR Server Triconex Ethernet device driver loaded successfully,
0 12jgjz008 11:17:49 AM Default User TOP Server TIWaY Host Adapter device driver loaded successfully,
& 12/5/2008 11:17:49 aM Default Lser TOF Server SIXMET LUDR device driver loaded successfully,
o 12/gf2008 11:17:49 &AM Default User TOF Server Simulator device driver loaded successfully,
ﬂ 12NN 1117:d0 aM MaFalk 1ear TriD Saruar Siarnanc TOITD | Incalicitad Frharnal dauira Hri\_;nr lmadad crirraceFillu v
?
JReady Clients: 0 Active tags: 0of 0
Different Ways of Connecting to 3DLevelScanner 19
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In the InTouch configure the following:

1. Create a new access name with topic name = alias name from TOP

Server:

Modify Access Name

Access \MODBUS

|

Maode Mame:

| Cancel

Application N ame:

[ R
| =ErvErmain

Topic Mame:

i FODEUS APMScanner

YWhich protocol to use

"When to advise server
() Advize all iternsz

[ ] Enable Secondarny Source

(® DOE ) SuiteLirk

() Advize only active items

2. Topic name should be the same as the alias name in TOP Server (in
this example connecting to BinMasterScanner device in MODBUS
channel, this means the access name should be
MODBUS_APMScanner) see image below:

= Alias Map X
@ | | | +i] | I | [v Show aliases for spstem generated groups
Alias | Mapped To | Scan Rate
(I} MODEUS__System MODEBUS._System 1]
TIMODEUS_APMScanner FMODEUS APMScanner 1]

(1) MODEBUS_APMScanner_ System MODEUS APMScanner._System 1]
< | 2
Cloze Help

20
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3. Define tags according to your tag names definitions in TOP Server. Put
your created access name

Tagname Dictionary

Bestare Save Cancel || Cloze

Tagname: |diztance Tvpe: .. [1/0 Inteqger

$Spstemn () Read only (&) Fead Wiite

Comment: | Accesslevel

[ JLogData [ ]LogEvents [ ] Retentive Value [ | Retentive Parameters
e T MinEU  [a7ee | MaxEU: [ie7 |
. I:I .................. e e e e |
i o o | Conversion
el L LogDeadband: [0 | (%) Linear ) Square Foot
Access Mame: .. ] MODBLS
e a0

4. Create a new screen with some texts that will display analog value:

Touch Links Line Cilor Fill Calar Text Colar

Idzer Inputs |
O iraes |
O (Gecrms i)
) Chalog |

Sliders Object Size Lacation Percent Fill

0 Verisl O Verleal
0] (Hotzonta 0] Horzorea

Touch Pushbuttanz: — Mizcelansous YWalue Dizplay

O] [ Discrete Yalue ] ] [ Yizibility ] [l [ Discrete ]
] [ Action ] ] [ Blink, ] [ Analog ]
3 Com v O s )
0| Hide'window | [  Disable |

O Te )

Different Ways of Connecting to 3DLevelScanner 21
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5. In the expression put the tag name:

Output -> Analog E=pressian

E sprezsion:

Cancel

aii

Clear

6. The windowViewer of InTouch will then present the outcome:

© InTouch - WindowViewer - C:\DOCUMENTS AND SETTIN.... [= ][8][X]

File Logic Special

modbusapm_present

Distance

Minimum Distance
Maximum Distance

SNR

Yolume

Temperature {Celsius)
Temperature (Fahrenhein)

Analog Output

4.65m
3.15m
6.15m
48.3 dB
62.7%
326 "C
o0.7 UF

14.03 mA

Developrment!
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Appendix B - CRC-16 Reference implementation

Il

/I code for computing crc-16
Il

/I The polynomial is

1l XN1L6+XN15+XN2+XM0

[* Table of CRC values for high—order byte */

unsigned char crcl16tableHI[256] = {
0x00,0xC1,0x81,0x40,0x01,0xC0,0x80,0x41,0x01,0xC0,0
0x40,0x01,0xC0,0x80,0x41,0x00,0xC1,0x81,0x40,0x00,0
0x80,0x41,0x01,0xC0,0x80,0x41,0x00,0xC1,0x81,0x40,0
0xC0,0x80,0x41,0x00,0xC1,0x81,0x40,0x01,0xC0,0x80,0
0x00,0xC1,0x81,0x40,0x01,0xC0,0x80,0x41,0x00,0xC1,0
0x40,0x01,0xC0,0x80,0x41,0x00,0xC1,0x81,0x40,0x01,0
0x80,0x41,0x00,0xC1,0x81,0x40,0x00,0xC1,0x81,0x40,0
0xC0,0x80,0x41,0x00,0xC1,0x81,0x40,0x01,0xC0,0x80,0
0x00,0xC1,0x81,0x40,0x01,0xC0,0x80,0x41,0x01,0xC0,0
0x40,0x00,0xC1,0x81,0x40,0x01,0xC0,0x80,0x41,0x00,0
0x80,0x41,0x01,0xC0,0x80,0x41,0x00,0xC1,0x81,0x40,0
0xC0,0x80,0x41,0x01,0xC0,0x80,0x41,0x00,0xC1,0x81,0
0x00,0xC1,0x81,0x40,0x00,0xC1,0x81,0x40,0x01,0xC0,0
0x40,0x01,0xC0,0x80,0x41,0x01,0xC0,0x80,0x41,0x00,0
0x80,0x41,0x00,0xC1,0x81,0x40,0x00,0xC1,0x81,0x40,0
0xC0,0x80,0x41,0x00,0xC1,0x81,0x40,0x00,0xC1,0x81,0
0x00,0xC1,0x81,0x40,0x01,0xC0,0x80,0x41,0x01,0xC0,0
0x40

b

[* Table of CRC values for low—order byte */

unsigned char crc16tableLO[256] = {
0x00,0xC0,0xC1,0x01,0xC3,0x03,0x02,0xC2,0xC6,0x06,0
0x04,0xCC,0x0C,0x0D,0xCD,0x0F,0xCF,0xCE,0x0E,0x0A,0
0x08,0xC8,0xD8,0x18,0x19,0xD9,0x1B,0xDB,0xDA,0x1A,0
0x1D,0x1C,0xDC,0x14,0xD4,0xD5,0x15,0xD7,0x17,0x16,0
0x11,0xD1,0xD0,0x10,0xF0,0x30,0x31,0xF1,0x33,0xF3,0
0x37,0xF5,0x35,0x34,0xF4,0x3C,0xFC,0xFD,0x3D,0xFF,0
0x3B,0xFB,0x39,0xF9,0xF8,0x38,0x28,0xE8,0xE9,0x29,0
0x2E,0x2F,0xEF,0x2D,0xED,0XEC,0x2C,0xE4,0x24,0x25,0
0x22,0xE2,0xE3,0x23,0xE1,0x21,0x20,0xE0,0xA0,0x60,0
0x62,0x66,0xA6,0xA7,0x67,0xA5,0x65,0x64,0xA4,0x6C,0
Ox6E,0xAE,0xAA,0x6A,0x6B,0xAB,0x69,0xA9,0xA8,0x68,0

x80,0x41,0x00,0xC1,0x81,
xC1,0x81,0x40,0x01,0xCO,
x00,0xC1,0x81,0x40,0x01,
x41,0x01,0xC0,0x80,0x41,
x81,0x40,0x00,0xC1,0x81,
xC0,0x80,0x41,0x01,0xCO,
x01,0xC0,0x80,0x41,0x01,
x41,0x00,0xC1,0x81,0x40,
x80,0x41,0x00,0xC1,0x81,
xC1,0x81,0x40,0x01,0xCO,
x00,0xC1,0x81,0x40,0x01,
x40,0x01,0xC0,0x80,0x41,
x80,0x41,0x00,0xC1,0x81,
xC1,0x81,0x40,0x01,0xCO,
x01,0xC0,0x80,0x41,0x01,
x40,0x01,0xC0,0x80,0x41,
x80,0x41,0x00,0xC1,0x81,

x07,0xC7,0x05,0xC5,0xC4,
XxCA,0xCB,0x0B,0xC9,0x09,
x1E,0xDE,0xDF,0x1F,0xDD,
xD6,0xD2,0x12,0x13,0xD3,
xF2,0x32,0x36,0xF6,0xF7,
x3F,0x3E,0xFE,0xFA,0x3A,
XEB,0x2B,0x2A,0xEA,OxEE,
XE5,0x27,0xE7,0xE6,0%x26,
x61,0xA1,0x63,0xA3,0xA2,
XAC,0xAD,0x6D,0xAF,0x6F,
x78,0xB8,0xB9,0x79,0xBB,
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0x7B,0x7A,0xBA,0xBE,0x7E,0x7F,0xBF,0x7D,0xBD,0xBC,0 Xx7C,0xB4,0x74,0x75,0xB5,

0x77,0xB7,0xB6,0x76,0x72,0xB2,0xB3,0x73,0xB1,0x71,0 x70,0xB0,0x50,0x90,0x91,
0x51,0x93,0x53,0x52,0x92,0x96,0x56,0x57,0x97,0x55,0 x95,0x94,0x54,0x9C,0x5C,
0x5D,0x9D,0x5F,0x9F,0x9E,0x5E,0x5A,0x9A,0x9B,0x5B,0 x99,0x59,0x58,0x98,0x88,
0x48,0x49,0x89,0x4B,0x8B,0x8A,0x4A,0x4E,0x8E,0x8F,0 x4F,0x8D,0x4D,0x4C,0x8C,
0x44,0x84,0x85,0x45,0x87,0x47,0x46,0x86,0x82,0x42,0 x43,0x83,0x41,0x81,0x80,
0x40
h
unsigned short DoCrc16Block( unsigned char *s, unsi gned short length )
{

unsigned char HI = OxXFF ; /* high byte of CRC init ialized */

unsigned char LO = OxFF ; /* low byte of CRC initi alized */

unsigned i ; /* index into CRC lookup table * /

while (length--)

{
i =LO " *s++,
LO = crcl6tableHI[i] ~ HI;
HI = crcl6tableLOJi];

}

return (HI << 8| LO) ;
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