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1. Serial communication

1.1 RS232 communication protocol

Communication circuit for RS232 is built in N700 Inverter.

It is possible to control 1 Inverters (Slave) from a main control device (Master) by using RS232

serial communication is supported.

PC or PLC

CA

Inverter
#1

RS232 Serial Network (1:1)

111 RS232 setting in a inverter

(1) Change SW2 switch into the RS232 mode in the control terminal PCB.

~ -

(Default setting)

SW2 : RS485 Comm. mode

Change I

SW2 : RS232 Comm. mode

(2) Short the end inverter by using JP2 jumper in the control terminal PCB.
(In case of RS232 network, there is no necessity for JP2 jumper setting)

JP2 -
@ & ©

|

Change

JP2 -
o,[6 9]
Jumper Pin
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(3) Function code setting in Inverter

@

@

b037 : Data command
Change a default value O(operator) into 4(RS232), and save the value.

b038 : Communicating transmission speed
Confirm a default value 2(9600bps) or change a parameter to reasonable setting.

b039 : Communication code
Confirm a default value 1(address No. 1) or change a parameter to reasonable setting.

b040 : Communication bit
Confirm a default value 8(8bit) or change a parameter to reasonable setting.

b041 : Communication parity
Confirm a default value 0(No parity) or change a parameter to reasonable setting.

b042 : Communication stop bit
Confirm a default value 1(1bit) or change a parameter to reasonable setting.

N700_Inverter RS232,RS485 Interface Manual(English).doc
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1.1.2

Cable connection between PC(or PLC) and Inverter

PC

Name Pin No.

DCD

RXD

TXD

DTR

SG(GND)

DSR

RTS

CTS

RI

O|o|N|o|O|h|W|N]|-~

—

<PC COM port (DB-9 male)>

N700 Inverter

Terminal

| — re
RXN

<Control Terminal PCB>

DCh—

—e FRxD—
—eo TxD

DTR—

——® GMD—

@@@@/
@EEE

—DSH
—HRT=
—CTs
— Fil

Q)

0E-49

\

R523

r-J

X2

LE;P X1
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1.2 RS485 Communication Function

Communication circuit for RS485 is built in N700 Inverter.
It is possible to control 1~32 Inverters (Slave) from a main control device (Master) by using RS485

serial communication is supported.

PC or PLC
Inverter Inverter Inverter
#1 #2 eee- #32
RS232 To
RS485
Converter RS485 Serial Network

1.21 RS485 setting in a inverter
(1) Confirm SW2 switch status for RS485 mode in the control terminal PCB.

~ -

SW2 : RS485 Comm. mode
(Default setting)

(2) Short the end inverter by using JP2 jumper in the control terminal PCB. (Although RS485
communication is used to one inverter, short JP2 jumper as an equal method.)

RS485 communication requires a terminaltion resistor. The N700 has built-in terminal resistor
that by shorting JP2 jumper, the termination resistor of the control terminal is valid and enables

to control the reflection of a signal.

JP2 - JP2 -
Change
@ © o HH o,[0 9]
Jumper Pin
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(3) Function code setting in Inverter

1 b037 : Data command
Change a default value O(operator) into 1(RS-485), and save the value.

@ b038 : Communicating transmission speed
Confirm a default value 2(9600bps) or change a parameter to reasonable setting.

3 b039 : Communication code
Confirm a default value 1(address No. 1) or change a parameter to reasonable setting.

@ b040 : Communication bit
Confirm a default value 8(8bit) or change a parameter to reasonable setting.

® b041 : Communication parity
Confirm a default value 0(No parity) or change a parameter to reasonable setting.

® b042 : Communication stop bit
Confirm a default value 1(1bit) or change a parameter to reasonable setting.

1.2.2 Cable connection between PC(or PLC) and Inverter

Serial f
Communication

PC Converter RS485 I/F N700 Inverter
(RS232 To RS485)

Name Pin No. Name Pin No. Terminal
RXD 2 TXD N/A RXP
TXD 3 RXD N/A / RXN

SG(GND) 5 GND N/A
TRXD+ | NI/A /
TRXD- N/A
Note

The name, pin number and cable connection method can differ according to
equipment manufacturing company.

Please, connect cable after confirm manual contents in your converters.

If the PLCs have a RS485 communication port, don’t use the converter (RS232 to
RS485 converter) between the PLC and inverters.
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2. Modbus communication protocol

21 Function code in Inverter

N700 Inverter provides external control equipment with Modbus RTU protocol.

Set the inverter function code using the below table in order to communicate with external control
equipment by RS485 communication.

Function

code

Set item

Data

Description

0(OPERATOR) OPERATOR
1(RS485) RS485
b037 | Data command 2(OPT1) Option 1
3(0OPT2) Option 2
4(RS232) RS232
0(2400BPS) 2,400 BPS
Communication 1(4800BPS) 4,800 BPS
b038 transmission 2(9600BPS) 9,600 BPS
speed 3(192008PS) 19,200 BPS
4(38400BPS) 38,400 BPS
This assigns the station number of the
Communication inverter.
b039 1~32
code This is used when you control more
than one simultaneously.
Communication 7(78IT) 7bits
b040
code 8(8BIT) 8bits
0(NO PARITY) No parity
Communication
b041 1(EVEN PARITY) |Even parity
parity
2(ODD PARITY) |Odd parity
Communication 1(18IT) 1bits
b042
stop bit 2(2BIT) 2bits

¥ Among above code, other code alteration is incomprehensible using using operator after
change b037 code by communication.
Please change b037 code value on last certainly.
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2.2 Communication order

The flow of the communication protocol between an external control device and an inverter is
shown below in the time diagram.

External control

Devices Frame 1
Inverter < » Frame 2
Waiting time
Frame start : Frame start is recognized by signal line data transmitted.

Frame completion:  Frame completion is recognized by no data during correspond 4, 5-
character time.

Frame 1:  Transmit from external controller to inverter.

Frame 2: Indication reflects from inverter to external controller.
Frame 2 in inverter displays as the signal that inverter receiving Frame 1 and
recognizes a suitable frame and responds, and don’t output actively.

N700_Inverter RS232,RS485 Interface Manual(English).doc 7
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2.3 Read command
2.31 Request frame
1Byte 1Byte 2Byte 2Byte 1Byte 1Byte
Comm. Command Parameter Parameter CRC Hi CRC Lo
number count

Clause

Description

Specifications

Communication Inverter communication 1 byte | 1~32
number number
Command Frame type 1 byte | 0x03 = Read command
Parameter Parameter 2 byte | 1% byte : Group
D(0x01) F(0x02) U(0x03)
A(0x04) B(0x05) 1(0x06)
O(0x07) C(0x08) H(0x09)
P(0x0a)
2" byte : index (Index)
Parameter count Request parameter 2 byte | 1% byte : 0x00
number 2" byte : N(0x01~0x08)
CRC Hi - 1 byte | Higher 8bit of 16bit CRC
CRC Lo - 1 byte | Lower 8bit of 16bit CRC

*(0l) 010301010001D436

1 01 : Inverter communication number is 01.

03 : Read command

0101 : D001 (Output frequency)

0001 : Parameter count is 1.

© ® @ ©

D436 : D4 = Higher 8bit of 16bit CRC 36 => Lower 8bit of 16bit CRC

N700_Inverter RS232,RS485 Interface Manual(English).doc 8
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23.2 Response frame

1Byte 1Byte 1Byte 2Byte 2Byte 1Byte 1Byte
Comm. | & der Byte Datal | T DataN | CRCHi | CRC Lo
number number

Clause Description Data size Specifications
Communication | Inverter communication
number number ! byte =32
Command Frame type 1 byte 0x03
Request Byte Data byte number 1 byte Request parameter number x 2
Data 1 Parameter 1 2 byte Parameter value
Data N Parameter N 2 byte Nth parameter value
CRC Hi - 1 byte Higher 8bit of 16bit CRC
CRC Lo - 1 byte Lower 8bit of 16bit CRC

¥ Frame Size = 5byte (Communication number + Command + Request Byte + CRC H + CRC L)
+ Request parameter number x 2byte (Data1 + Data2 + ..... + Data N)

N700_Inverter RS232,RS485 Interface Manual(English).doc 9
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2.3.3 Transmit frame [Example]

(1) A prior condition

(» Communication number ;01 (Inverter address is 1)

@ Command

® Parameter count

03 (Read Request)

0001 (Parameter countis 1)

(2) Output frequency monitoring (Function code : D001)

(@ Request frame

. Com. | Com- Parameter CRC 16
Transmit (8Byte) Parameter ,
Num. | mand Count Hi Lo
010301010001D436 01 03 01 01 00 01 D4 36

@ Response frame (In case of D001 = 0.00Hz)

Com. | Com- | Byte CRC 16
Response (7Byte) s Data .

Num. | mand | Qlty Hi Lo
0103020000B844 01 03 02 00 00 B8 44

Data Description

0x16° + 0x16% + 0x16" + 0x16° = 0(Communication Data)
=> divide by 100 =» 0.00Hz (Parameter value)

® Response frame (In case of D001 = 60.00Hz)

Com. | Com- | Byte CRC 16
Response (7Byte) Data )

Num. | mand Q'ty Hi Lo
0103021770B650 01 03 02 17 70 B6 50

Data Description

1x16° + 7x162 + 7x16" + 0x16° = 6000(Communication Data)
=> divide by 100 =» 60.00Hz (Parameter value)

N700_Inverter RS232,RS485 Interface Manual(English).doc
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(3) Output frequency (Function code : F001)

@ Request frame

i Com. | Com- Parameter CRC 16
Transmit (8Byte) Parameter ,
Num. | mand Count Hi Lo
010302010001D472 01 03 02 01 00 01 D4 72
(@ Response frame (In case of FO01 = 60.0Hz)
Com. | Com- | Byte CRC 16
Response (7Byte) y Data )
Num. | mand Q'ty Hi Lo
0103021770B650 01 03 02 17 70 B6 50

Data Description

1x16° + 7x16° + 7x16" + 0x16° = 6000(Communication Data)
=> divide by 100 = 60.00Hz (Parameter value)

® Response frame (In case of FO01 = 50.00Hz)

Com. | Com- | Byte CRC 16
Response (7Byte) y Data .

Num. | mand Q'ty Hi Lo
0103021388B512 01 03 02 13 88 B5 12

Data Description

1x16° + 3x16° + 8x16" + 8x16° = 5000(Communication Data)
=> divide by 100 = 50.00Hz (Parameter value)

(4) Acceleration time (Function code : F007)

(D Request frame

Transmit (8Bvt Com. | Com- Parameter Parameter CRC 16
ansmit (8Byte) Num. | mand aramete Count Hi Lo
010302010001D472 01 03 02 0C 00 01 45 B1
@ Response frame (In case of FO07 = 10.0sec)
Response (7Byte) Com. | Com- | Byte Data CRC 16
. / Num. | mand | Qty Hi Lo
0103020064B9AF 01 03 02 00 64 B9 AF

Data Description

0x16° + 0x16% + 6x16" + 4x16° = 100(Communication Data)
=>» divide by 10 =» 10.0sec (Parameter value)

N700_Inverter RS232,RS485 Interface Manual(English).doc
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2.4 Write command

User can change a value of function code using communication.

Refer to both 2.5 Frequency command and 2.6 RUN command about the Frequency and/or

RUN command control.

241 Request frame

1Byte 1Byte 2Byte 2Byte 1Byte 1Byte
Comm. Command Parameter Data CRC Hi CRC Lo
number

Clause

Description

Specifications

Communication Inverter communication 1 byte | 1~32, FF(Broadcasting)
number number
Command Frame type 1 byte | 0x06 =» Write command
Parameter Parameter 2 byte | 1% byte : Group
D(0x01) F(0x02) U(0x03)
A(0x04) B(0x05) 1(0x06)
O(0x07) C(0x08) H(0x09)
P(0x0a)
2" byte : index (Index)
Data Parameter Data 2 byte | Setting value of Parameter
CRC Hi - 1 byte | Higher 8bit of 16bit CRC
CRC Lo - 1 byte | Lower 8bit of 16bit CRC

% Broadcasting can be used with command 06, and there is no response from inverter.

N700_Inverter RS232,RS485 Interface Manual(English).doc
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242 Response frame
1Byte 1Byte 2Byte 2Byte 1Byte 1Byte
Comm. Command Parameter Data CRC Hi CRC Lo
number

Description Specifications
Communication Inverter communication 1 byte | 1~32
number number
Command Frame type 1 byte | 0x06 =» Write command
Parameter Parameter 2 byte | 1% byte : Group
D(0x01) F(0x02) U(0x03)
A(0x04) B(0x05) 1(0x06)
O(0x07) C(0x08) H(0x09)
P(0x0a)
2" byte : index (Index)
Data Parameter Data 2 byte | Setting value of Parameter
CRC Hi - 1 byte | Higher 8bit of 16bit CRC
CRC Lo - 1 byte | Lower 8bit of 16bit CRC

N700_Inverter RS232,RS485 Interface Manual(English).doc
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243 Transmit frame [Example]

(1) A prior condition
(» Communication number ;01 (Inverter address is 1)

@ Command : 06 (Write Request)

(2) Output frequency setting (Function code : FO01, F201)
Refer to 2.5 Frequency command in details.

(3) Acceleration time setting (FO07)

(O Request frame (In case of 10sec)

Com. | Com- CRC 16
Transmit (8Byte) Parameter Data ,
Num. | mand Hi Lo
0106020200642859 01 06 02 oC 00 64 49 9A

0x16° + 0x16% + 6x16" + 4x16° = 100 (Communication Data)

Data Description .
=> divide by 10 = 10.0sec (Parameter value)

@ Response frame

Com. | Com- CRC 16
Response (8Byte) Parameter Data .
Num. | mand Hi Lo
0106020200642859 01 06 02 0oC 00 64 49 9A

(4) Deceleration time setting (FO08)

(O Request frame (In case of 30sec)

, Com. | Com- CRC 16
Transmit (8Byte) Parameter Data )
Num. | mand Hi Lo
01060203012C783F 01 06 02 OE 01 2C E9 FC

0x16° + 1x16% + 2x16" + 12x16° = 300 (Communication Data)

Data Description .
=> divide by 10 =» 30.0sec (Parameter value)

(@ Response frame

Response (8Byte) Com. | Com- Parameter Data CRC 16
P J Num. | mand Hi Lo
01060203012C783F 01 06 02 OE 01 2C E9 FC

N700_Inverter RS232,RS485 Interface Manual(English).doc 14
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2.5 Frequency command

251 Frequency command source setting (F010)

Set FO10 parameter for 3 in order to control the output frequency by RS232/RS485 communication.

(1) Function code

Function
Description
code
FO10 Freguency source 0 0 OPE VOL (Hex. value : 0000)
setting 1 Terminal (Hex. value : 0001)

2 OPE Keypad (Hex. value: 0002)

—> 3 COM (Hex. Value : 0003)
4 OPT1 (Hex. value : 0004)
5 OPT2 (Hex. value : 0005)

(2) Change F010 parameter to 3(COM) by RS232/RS485 communication.

@ Request frame (In case of the inverter communication number = 1)

Com. | Com- CRC 16
Transmit (8Byte) Parameter Data ,
Num. | mand Hi Lo
0106021100039876 01 06 02 11 00 03 98 76

Data Description 0003 = Change the frequency source setting to COM.

2@ Response frame

Response (8Byt Com. | Com- | o @ meter Dat CRC 16
esponse (8Byte) |\ im. | mand aramete aa H Lo
0106021100039876 | 01 06 02 1 00 03 98 76
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2.5.2 Transmit frame [Example]

(1) A prior condition

(1 Communication number 01
@ Command 06
® Parameter 0004

(2) Frequency command (In case of 60Hz)

@ Request frame

(Inverter address is 1)
(Write Request)

(Special parameter for Frequency command)

Com. | Com- CRC 16
Transmit (8Byte) Parameter Data .
Num. | mand Hi Lo
010600041770C61F 01 06 00 04 17 70 C6 1F

Data Description

1x16° + 7x16° + 7x16" + 0x16° = 6000 (Communication Data)
=> divide by 100 = 60.00Hz (Parameter value)

@ Response frame

Com. | Com- CRC 16
Response (8Byte) Parameter Data )
Num. | mand Hi Lo
010600041770C61F 01 06 00 04 17 70 C6 1F
(3) Frequency command (In case of 50Hz)
(D Request frame
) Com. | Com- CRC 16
Transmit (8Byte) Parameter Data ,
Num. | mand Hi Lo
010600041388C55D 01 06 00 04 13 88 C5 5D

Data Description

1x16° + 3x162 + 8x16" + 8x16° = 5000 (Communication Data)
=> divide by 100 =» 50.00Hz (Parameter value)

(@ Response frame

Response (8Byte) Com. | Com- Parameter Data CRC 16
P J Num. | mand Hi Lo
010600041388C55D 01 06 00 04 13 88 C5 5D

N700_Inverter RS232,RS485 Interface Manual(English).doc
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2.6 RUN command

2.6.1 RUN command source setting (F011)

Set FO011 parameter for 3 in order to control inverter RUN/STOP/RST by RS232/RS485

communication.

(1) Function code

Function _—
Description
code
FO11 RUN command 0 1 Terminal (Hex. value : 0001)
source setting 2 OPE (Hex. value : 0002)
—> 3 COM (Hex. value : 0003)
4 OPT1 (Hex. value : 0004)
5 OPT2 (Hex. value : 0005)
(2) Change F011 parameter to 3(COM) by RS232/RS485 communication.
(» Request frame (In case of the inverter communication number = 1)
i Com. | Com- CRC 16
Transmit (8Byte) Parameter Data ,
Num. | mand Hi Lo
0106021100039876 01 06 02 12 00 03 68 76

Data Description 0002 =» Change the RUN command source setting to COM.

@ Response frame

Com. | Com- CRC 16
Response (8Byte) Parameter Data )
Num. | mand Hi Lo
0106021100039876 01 06 02 12 00 03 68 76

N700_Inverter RS232,RS485 Interface Manual(English).doc
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2.6.2 Transmit frame [Example]

(1) A prior condition

(» Communication number 01 (Inverter address is 1)
@ Command 06 (Write Request)
(® Parameter 0002 (Special parameter for RUN command)
(2) STOP command
(@ Request frame
Com. | Com- CRC 16
Transmit (8Byte) Parameter Data ,
Num. | mand Hi Lo
010600020000280A 01 06 00 02 00 00 28 0A
Data Description 0000 : STOP 0001:FWD, 0002:REV, ,0003:Cutoff 0004 :RST
@ Response frame
Response (8Byte) Com. | Com- Parameter Data CRC 16
2 J Num. | mand Hi Lo
010600020000280A 01 06 00 02 00 00 28 0A
(3) FWD(Forward) RUN command
@ Request frame
) Com. | Com- CRC 16
Transmit (8Byte) Parameter Data )
Num. | mand Hi Lo
010600020001E9CA 01 06 00 02 00 01 E9 CA
Data Description 0000 : STOP 0001 :FWD, 0002:REV, ,0003:Cutoff 0004 :RST
@ Response frame
Com. | Com- CRC 16
Response (8Byte) Parameter Data )
Num. | mand Hi Lo
010600020001E9CA 01 06 00 02 00 01 E9 CA

N700_Inverter RS232,RS485 Interface Manual(English).doc
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(4) REV(Reverse) RUN command

@ Request frame

Com. | Com- CRC 16
Transmit (8Byte) Parameter Data .
Num. | mand Hi Lo
010600020002A9CB 01 06 00 02 00 02 A9 CB
Data Description 0000 : STOP 0001:FWD, 0002:REV, ,0003:Cutoff 0004:RST
2@ Response frame
Response (8Byte) Com. | Com- Parameter Data CRC 16
2 J Num. | mand Hi Lo
010600020002A9CB 01 06 00 02 00 02 A9 CB
(5) Cut-off command for output
@ Request frame
) Com. | Com- CRC 16
Transmit (8Byte) Parameter Data ,
Num. | mand Hi Lo
010600020003680B 01 06 00 02 00 03 68 0B
Data Description 0000 : STOP 0001:FWD, 0002:REV, ,0003:Cutoff 0004 :RST
@ Response frame
Com. | Com- CRC 16
Response (8Byte) Parameter Data )
Num. | mand Hi Lo
010600020003680B 01 06 00 02 00 03 68 0B
(6) RST(Reset) command
(D Request frame
Transmit (8Byte) Com. | Com- Parameter Data CRC 16
. Num. | mand Hi Lo
01060002000429C9 01 06 00 02 00 04 29 C9
Data Description 0000 : STOP 0001 :FWD, 0002:REV, ,0003:Cutoff 0004 :RST
(@ Response frame
Com. | Com- CRC 16
Response (8Byte) Parameter Data )
Num. | mand Hi Lo
01060002000429C9 01 06 00 02 00 04 29 C9

N700_Inverter RS232,RS485 Interface Manual(English).doc
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2.7 CRC-16 generation

271 CRC-16 generation procedure
(1) All of 16-bit register is 1. OXFFFF
(2) The exclusive OR of 16-bit register and 8-bit register.
(3) Shift right side 1bit a 16-bit register.
(4) If the result of step 3 is 1, exclusive OR 16-bit register and 0xa001.
(5) Execute 8 times step 3 and step 4.
(6) Execute step 2 ~ 6 until data completion

(7) Exchange the step 6 result of higher 8bit and lower 8bit.

N700_Inverter RS232,RS485 Interface Manual(English).doc
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2.7.2

Example : The case of D001 output frequency reading.

Byte1 Byte2 Byte3 Byte4 Byte5 Byte6
Communication
Command Parameter Parameter count
code
0x01 0x03 0x01 0x01 0x00 0x01

CRC-16 Generation

1. Transmit frame(1~6 Byte)

Hex.
Byte Data value

Byte 1 0x01
Byte 2 0x03
Byte 3 0x01
Byte 4 0x01
Byte 5 0x00
Byte 6 0x01

3. Exchange the result of higher 8bit and lower 8bit.

4. Byte 7
Byte 8

Oxd4
0x36

Binary
Conversio

Binary

Data value

00000001
00000011
00000001
00000001
00000000
00000001

0xd436

2. Generation

CRC-16

Value
0x807e
0x2140
0x30e1
0x8831
0xd449
----- -- 0x36d4

CRC
Conversio

-->

0x36d4

N700_Inverter RS232,RS485 Interface Manual(English).doc
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CRC—-16 Generation Procedure (1/6 step)

| CRC Hi [ CRC Lo |

16Bit Register : Oxffff T AT [ [a a1

1. 8bit data ==> 0x01 [ T 1 | T T Tolololololo]ol1

2. Exclusive OR of 16Bit register and 8bit data.

€

3. Shift right side 1bit the 16bit value. (1st) G At 3]s [1]1]1]0]
===> Result of the shift. o[ ][] 111117111 1] [o]
If the flag of above result is 1, oloJoJoJoJoJoJoJoloJolololo]lo]o

Exclusive OR of 16bit value and 0xa001.
If the flag of above result is O,
Exclusive OR of 16bit value and 0x0000.

4. Shift right side 1bit the 16bit value. (2nd) ==>

€

o[ [T T 1T ]

===> Result of the shift. olol 1[I T1T+

If the flag of above result is 1, 1]o]1]ofJoJo]loJo]oJoJo]oJo]oJol1
Exclusive OR of 16bit value and 0xa001.
If the flag of above result is O,

Exclusive OR of 16bit value and 0x0000.

5. Shift right side 1bit the 16bit value. (3rd) ==>

|

1JofJo 1T a1l ]41T0

===> Result of the shift. oft1Jolo[ a4 [+ 14T+« [1[1] [o]

If the flag of above resultis 1,
Exclusive OR of 16bit value and 0xa001. O‘O‘O‘O‘O‘O‘O‘OlO‘O‘O‘O‘O‘O‘O‘O

If the flag of above result is O,
Exclusive OR of 16bit value and 0x0000.

6. Shift right side 1bit the 16bit value. (4th) ==>

€

ol1Tolol A 11Tl 1T1 1171

===> Result of the shift. olol1]lolo A4 111111111

If the flag of above result is 1, 1]ol1]o]lo]ololo]o]lo]olo]olo]lo]H1
Exclusive OR of 16bit value and 0xa001.
If the flag of above result is O,

Exclusive OR of 16bit value and 0x0000.

7. Shift right side 1bit the 16bit value. (5th) ==>

€

1JofJolofJol1[1Jala[1Ta[1T1]1]1T0

===> Result of the shift. o[1JoJoJoJo [t [ [+ [1[1[1]1[1][1] [o]

If the flag of above result is 1, oJoJoJoJo]oJoJoloJolo]oJo]loJoJo
Exclusive OR of 16bit value and 0xa001.
If the flag of above result is O,

Exclusive OR of 16bit value and 0x0000.

8. Shift right side 1bit the 16bit value. (6th) ==>

|

ol1JoloJo o114l [1T1]1]41T1

===> Result of the shift. olol1]oJololol [ [1a[1[1 11+

If the flag of above result is 1, 1Jof1]oJololoJo]oJololoJoloJoln
Exclusive OR of 16bit value and 0xa001.
If the flag of above result is 0,

Exclusive OR of 16bit value and 0x0000.

9. Shift right side 1bit the 16bit value. (7th) ==>

€

1lololoflololol1la[1l1]1]1]1]1]0

—==> Result of the shift. o[1JoJoJoJoJoJo[t[+[1[1[1]1[1]1] [o]

If the flag of above result is 1, oJoJoJoJo]oJoJoloJoJlo]oJo]oJoJo
Exclusive OR of 16bit value and 0xa001.
If the flag of above result is O,

Exclusive OR of 16bit value and 0x0000.

10. Shift right side 1bit the 16bit value. ==>

€

ol1JoJoJoloJolol1 T[T ]1]1T1

===> Result of the shift. oJo[1JoJoloJoJoJo[1 [+ [1[1[1[1]1

If the flag of above result is 1, 1Jol1]oJololoJo]oJolo]loJoloJoln
Exclusive OR of 16bit value and 0xa001.
If the flag of above result is 0O,

Exclusive OR of 16bit value and 0x0000.

It will be used as 16bit
T e e e s e s register in CRC conversion
with next byte.
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16Bit Register : CRC conversion value of Byte 1.

1. 8bit data ==> 0x03
2. Exclusive OR of 16Bit register and 8bit data.

3. Shift right side 1bit the 16bit value. (1st)
===> Result of the shift.

If the flag of above result is 1,
Exclusive OR of 16bit value and 0xa001.
If the flag of above result is 0,
Exclusive OR of 16bit value and 0x0000.

4. Shift right side 1bit the 16bit value. (2nd) ==>
===> Result of the shift.

If the flag of above result is 1,
Exclusive OR of 16bit value and 0xa001.
If the flag of above result is O,
Exclusive OR of 16bit value and 0x0000.

5. Shift right side 1bit the 16bit value. (3rd) ==>

===> Result of the shift.

If the flag of above resultis 1,
Exclusive OR of 16bit value and 0xa001.
If the flag of above result is O,
Exclusive OR of 16bit value and 0x0000.

6. Shift right side 1bit the 16bit value. (4th) ==>
===> Result of the shift.

If the flag of above result is 1,
Exclusive OR of 16bit value and 0xa001.
If the flag of above result is O,
Exclusive OR of 16bit value and 0x0000.

7. Shift right side 1bit the 16bit value. (5th) ==>
===> Result of the shift.

If the flag of above result is 1,
Exclusive OR of 16bit value and 0xa001.
If the flag of above result is O,
Exclusive OR of 16bit value and 0x0000.

8. Shift right side 1bit the 16bit value. (6th) ==>
===> Result of the shift.

If the flag of above result is 1,
Exclusive OR of 16bit value and 0xa001.
If the flag of above result is O,
Exclusive OR of 16bit value and 0x0000.

9. Shift right side 1bit the 16bit value. (7th) ==>
===> Result of the shift.

If the flag of above result is 1,
Exclusive OR of 16bit value and 0xa001.
If the flag of above result is O,
Exclusive OR of 16bit value and 0x0000.

10. Shift right side 1bit the 16bit value. ==>

===> Result of the shift.

If the flag of above result is 1,
Exclusive OR of 16bit value and 0xa001.
If the flag of above result is O,
Exclusive OR of 16bit value and 0x0000.

CRC-16 Generation Procedure (2/6 step)

| CRC Hi [ CRC Lo

1]oJoloJoJoloJolol1T1 111 ]1]0

loJoJoJoJoJo]1]1

€

[1JolofoJoJoJoJofJoJtT1[+T1]1]o]+

[1JofoJoJoJoJoJoJo[tJ1[1[1]1]0

o

loJ1]oJofofofJofolofJololo]oJo]H

=

€

[1[1JofofJoJoJoJoJo[+[4T1[1[1]H

=

ol1]1[1Jo]lofololololol1]1T1]1T1

1Jol1]oJo]oloJo]oJolo]loJolo]olH4
[1[+1]ofl+1]oJofofofofofo[s+]1[1[1][0]

ol1]1Jol1]oJolo]Jolololol1T1]17T1

oJoloJoJoJoJo]oJoJoloJolo]olo]o

€

o[1]1Jol1JoJoJoloJoloJol[1]1]17]1

oloJ1]1JoJ1JoJoJoloJoJoJol1]1]1

1Jol1]oJololoJoloJololoJolo]olH4

€

1]olol1]ol1]o]lo]olo]olo]lol1]1]o0

o[1]JoJo[1Jol1JoJoloJoJoJoJol1]1

ofoloJololoJo]oJoJoloJolo]lololo

€

ol1]lo]ol1]ol1]o]ololo]olo]lol1]1

o[oJ1JoJoJ1Jo]1JoloJoJoJoJolo]1

1]o[1JoJoJoJoJoJoJoJoJoJoloJo]H1

€

1]oJoloJol1]o]1]oJolo]oJo]o]o]o

o[1JoJoJoJol1Jo]1JoJoJoJo]o]o]o

oJloJoJoJoJoJoJoJoJoJoJoJoJoJo]o

€

ol1]oJoJolo]1]ol1Jolo]olo]o]olo

olol1]ololo]ol1]o]1]o]ololo]o]o

oJoJoJoJoJoJoJoJoJoJoJoJoJoJo]o

€

[oTol1JoJloJolol1Jol1]oJololololo]=>o0x 2

[o]

4 0

/

with next byte.

It will be used as 16bit

register in CRC conversion>
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16Bit Register : CRC conversion value of Byte 2.

1. 8bit data ==> 0x01
2. Exclusive OR of 16Bit register and 8bit data.

3. Shift right side 1bit the 16bit value. (1st)
===> Result of the shift.

If the flag of above result is 1,
Exclusive OR of 16bit value and 0xa001.
If the flag of above result is O,
Exclusive OR of 16bit value and 0x0000.

4. Shift right side 1bit the 16bit value. (2nd) ==>
===> Result of the shift.

If the flag of above result is 1,
Exclusive OR of 16bit value and 0xa001.
If the flag of above result is O,
Exclusive OR of 16bit value and 0x0000.

5. Shift right side 1bit the 16bit value. (3rd) ==>

===> Result of the shift.

If the flag of above result is 1,
Exclusive OR of 16bit value and 0xa001.
If the flag of above result is 0,
Exclusive OR of 16bit value and 0x0000.

6. Shift right side 1bit the 16bit value. (4th) ==>
===> Result of the shift.

If the flag of above result is 1,
Exclusive OR of 16bit value and 0xa001.
If the flag of above result is 0,
Exclusive OR of 16bit value and 0x0000.

7. Shift right side 1bit the 16bit value. (5th) ==>
===> Result of the shift.

If the flag of above result is 1,
Exclusive OR of 16bit value and 0xa001.
If the flag of above result is O,
Exclusive OR of 16bit value and 0x0000.

8. Shift right side 1bit the 16bit value. (6th) ==>
===> Result of the shift.

If the flag of above result is 1,
Exclusive OR of 16bit value and 0xa001.
If the flag of above result is O,
Exclusive OR of 16bit value and 0x0000.

9. Shift right side 1bit the 16bit value. (7th) ==>
===> Result of the shift.

If the flag of above result is 1,
Exclusive OR of 16bit value and 0xa001.
If the flag of above result is O,
Exclusive OR of 16bit value and 0x0000.

10. Shift right side 1bit the 16bit value. ==>

===> Result of the shift.

If the flag of above result is 1,
Exclusive OR of 16bit value and 0xa001.
If the flag of above result is 0,
Exclusive OR of 16bit value and 0x0000.

CRC-16 Generation Procedure (3/6 step)

| CRC Hi | CRC Lo

of[oJ1JoJoJoloJ1Jol1JoJoJoJo]o]o

lololoJoJoJoJolH

€

o[oJ1JoJoJoloJ1Jol1JoJoJoJo]o]1

ololo[1]o]o]JoJo]1]Jol1]oJo]o]o]o

[ol1]oJoJoJoJofoJoJoJofofofo]1

=

€

-

J[o[1[1]ofJoJoJof[+1Jo[1]oJofolo[H

[1Jof[1]1JoJoJoJol1JoJ1ofoJofo

o

J[o[1JoJofJoJoJoJoJofoJoJofo[olH

=

€

[1[+1[1]1[ofofJofJoJ1JoJ1lofoJo]H

-

o[1[1[1[1]1JoJoJoloJ1Jo]1]o]o]o

1]ol1]ololo]ololo]olo]lololo]o]l1
[A[1]of+T+]1JoJofofof[1]o[r1]oJol1]

o[1]1Jol1J1T1JoJoloJo]1Jo]1]0]0

l[o[1]oJofJoJoJoJoJoJoJolofoJo[H

s

€

[1Jofol1[+1]1JofJoJoJol1lof[1]o]H

-

ol1]1]olol1]1]1]o]olo]lol1]o]1]0
1Jol1]oJololoJoloJololoJolo]olH
[1[+1]oJolof+[1[1]ofofoJof1of1[1]
ol1]1JoJolol1]1]1Jolo]JoJol1]0o]1
1]o[1JoJoJoJoJoJoJoJoJoJoJoJo]H1
[1[+1]oJoloJo[1[1[1]ofoJoJo[1[o]0]
ol1]1JoJoloJol1]1]1To]olo]o]1]0

ololo]olo]lo]olo]o]o]lo]olo]lolo]o

€

o[1]1]JoJo]oJol1]1]1]o]olo]o]1]0

o[loJ1]1JoJoloJoJ1l1T1JoJoJolo]1

oJoloJoJoJoJo]oJoJoloJolo]olo]o

€

[oTol1]1JoJoloJoJ1]1]1Jolo]lo]Jo]l1]=>0x 8

[o]

e 1

/

with next byte.

It will be used as 16bit

register in CRC conversion>
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16Bit Register : CRC conversion value of Byte 3.

1. 8bit data ==> 0x01
2. Exclusive OR of 16Bit register and 8bit data.

3. Shift right side 1bit the 16bit value. (1st)
===> Result of the shift.

If the flag of above result is 1,
Exclusive OR of 16bit value and 0xa001.
If the flag of above result is 0,
Exclusive OR of 16bit value and 0x0000.

4. Shift right side 1bit the 16bit value. (2nd) ==>
===> Result of the shift.

If the flag of above result is 1,
Exclusive OR of 16bit value and 0xa001.
If the flag of above result is O,
Exclusive OR of 16bit value and 0x0000.

5. Shift right side 1bit the 16bit value. (3rd) ==>

===> Result of the shift.

If the flag of above result is 1,
Exclusive OR of 16bit value and 0xa001.
If the flag of above result is 0,
Exclusive OR of 16bit value and 0x0000.

6. Shift right side 1bit the 16bit value. (4th) ==>
===> Result of the shift.

If the flag of above result is 1,
Exclusive OR of 16bit value and 0xa001.
If the flag of above result is 0,
Exclusive OR of 16bit value and 0x0000.

7. Shift right side 1bit the 16bit value. (5th) ==>
===> Result of the shift.

If the flag of above result is 1,
Exclusive OR of 16bit value and 0xa001.
If the flag of above result is O,
Exclusive OR of 16bit value and 0x0000.

8. Shift right side 1bit the 16bit value. (6th) ==>
===> Result of the shift.

If the flag of above result is 1,
Exclusive OR of 16bit value and 0xa001.
If the flag of above result is O,
Exclusive OR of 16bit value and 0x0000.

9. Shift right side 1bit the 16bit value. (7th) ==>
===> Result of the shift.

If the flag of above result is 1,
Exclusive OR of 16bit value and 0xa001.
If the flag of above result is O,
Exclusive OR of 16bit value and 0x0000.

10. Shift right side 1bit the 16bit value. ==>

===> Result of the shift.

If the flag of above result is 1,
Exclusive OR of 16bit value and 0xa001.
If the flag of above result is 0,
Exclusive OR of 16bit value and 0x0000.

CRC-16 Generation Procedure (4/6 step)

CRC Hi | CRC Lo |

ofloJ1]1JoJoloJoJ1T1T1JoloJolo]1

lolololoJoJoJolH

€

ofol1[1JoJofoJo[1[1[1JofoJolof0]

o[oJo[1[1]JoJoJoJo[1]1]1JoJo]o]o

oJoloJoJoJoJo]oJoJoloJolo]olo]o

€

o[oJo[1[1]JoloJoJo[1]1]1]oJo]o]o

ololoJol1]1]oJoJoJol1]1]1Jo]o]o

oJoJoJoJoJoloJoJoJoJoJoJoJoJo]o

€

ololoJol1]1JoJoJoJol1]1T1]olo]o0

ofoJoJoJoJ1T1JoJoloJol1T1J1]0]0

ofoloJololoJo]oJoJoloJolo]lololo

€

oloJoJoJoJ1T1JoJoloJol1T1T1]0]0

ofoJoJoJoJol1]1JoloJoJol1]1]1]0

oJoloJoJoJoJo]oJoJoloJolo]olo]o

€

oloJoJoJoJol1]1JoJoJolol1T1]1]0

ololofJoJoJoJol1]1Jolo]Jolol1]17]1

oJoJoJoJoJoloJoJoJoJoJoJoJoJo]o

€

o[oJoJoloJoJoJ1[1JoJloJolo][1][1]1

o[oJoJoJoJoloJoJ1T1ToJololol1]1

1Jol1Jo]lo]o]lo]oJo]oJoJoJoJoJolH

€

1]ol1]lo]lo]ololo]l1]1]olo]lo]ol1]o0

o[1]oJ1]oJoloJoJol1]1JoJoJolo]1

oJoloJoJoJoJo]oJoJoloJolo]olo]o

€

o[1Jo]1JoJoloJoJol1T1JoJoJolo]1

o[o[1]o[1]oJoJoJoJo]1]1]oJo]o]o

1Jol1JoJoJoJoJoJoJo]oJo]o]o]o]1

€

[1ToloJol1]oloJoJoJol1]1]o]lo]Jol1]=>0x 8

3 1

/

with next byte.

It will be used as 16bit

register in CRC conversion>
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16Bit Register : CRC conversion value of Byte 4.

1. 8bit data ==> 0x00
2. Exclusive OR of 16Bit register and 8bit data.

3. Shift right side 1bit the 16bit value. (1st)
===> Result of the shift.

If the flag of above result is 1,
Exclusive OR of 16bit value and 0xa001.
If the flag of above result is O,
Exclusive OR of 16bit value and 0x0000.

4. Shift right side 1bit the 16bit value. (2nd) ==>
===> Result of the shift.

If the flag of above result is 1,
Exclusive OR of 16bit value and 0xa001.
If the flag of above result is O,
Exclusive OR of 16bit value and 0x0000.

5. Shift right side 1bit the 16bit value. (3rd) ==>

===> Result of the shift.

If the flag of above result is 1,
Exclusive OR of 16bit value and 0xa001.
If the flag of above result is 0,
Exclusive OR of 16bit value and 0x0000.

6. Shift right side 1bit the 16bit value. (4th) ==>
===> Result of the shift.

If the flag of above result is 1,
Exclusive OR of 16bit value and 0xa001.
If the flag of above result is O,
Exclusive OR of 16bit value and 0x0000.

7. Shift right side 1bit the 16bit value. (5th) ==>
===> Result of the shift.

If the flag of above result is 1,
Exclusive OR of 16bit value and 0xa001.
If the flag of above result is O,
Exclusive OR of 16bit value and 0x0000.

8. Shift right side 1bit the 16bit value. (6th) ==>
===> Result of the shift.

If the flag of above result is 1,
Exclusive OR of 16bit value and 0xa001.
If the flag of above result is O,
Exclusive OR of 16bit value and 0x0000.

9. Shift right side 1bit the 16bit value. (7th) ==>
===> Result of the shift.

If the flag of above result is 1,
Exclusive OR of 16bit value and 0xa001.
If the flag of above result is 0,
Exclusive OR of 16bit value and 0x0000.

10. Shift right side 1bit the 16bit value. ==>
===> Result of the shift.

If the flag of above result is 1,
Exclusive OR of 16bit value and 0xa001.
If the flag of above result is 0,
Exclusive OR of 16bit value and 0x0000.

CRC-16 Generation Procedure (5/6 step)

[ CRC Hi [ CRC Lo |

1]oJofJo[1JoJoJoJoJol1]1JoJo]o]1

l[olololololololo

€

[1JoJofoJt1]ofJoJofJoJol1[1[oJofo]+

[1]ofoJo[r1]ofJofJoJoJoJ1[1]oJofo

o

[ol1]oJoJoJoJofoJoJoJofofofo]1

=

€

[1[1Jofof[1JoJofJoJofo[1[1]ofo[H

-

ofl1]1]1Jo]Jo]1JoJoJolo]ol1]1]o]o0
1Jol1Jo]lo]o]o]oJoJoJoJoJoJoJoTH
[1[1]ofrloJolt1]ofofofofo[r[1]o[1]
o[1]1Jo[1JoJoJ1]JoloJoJoJo]1]1]o0
1Jol1]olo]lololo]olo]lo]olo]lolo]1
[1[1]oJol+1JoJo[1]ofofofofo[+]1[1]
o[1]1JoJoJ1JoJoJ1JoJoJololol1]1
1Jol1]oJololoJoloJolo]loJolo]olH4
[1T1]JoJoJof[+1JoJoJ1]ofJoJoJoJo]1]0]
ol1]1]ololol1]oflo]1]o]ololo]o]l1

ofoloJoloJoJo]oJoJoloJolo]lololo

€

o[1]1JoJoJol1JoJol1]o]o]o]o]o]1

olol1]1]o]oJo]1JoJol1]olo]o]o]o

[o]1]oJoJoJoJoJoJoJoJofoJofo]1

=

€

-

J[o[o[t1TofJoJof1]JoJo[1]oJofolo[H

o

[1JofoJ1JoJoJoJ1JoJoJ1]o]oJo]o

lof1]oJofofofJofoJofJololo]o]o]H

=

€

[+l1]+1JoJ1[ofofJof+1]oJo[1]ofofo]H

o[1]1]1JoJ1JoJoJol1JoJo]1]o]o]o0

1Jol1]oJoloJoJoJloJolo]oJolo]olH1

€

[1T1JoJ1Jol1Jo]oJol1]o]Jol1]olo]1]=>0x d

4 9

/

with next byte.

It will be used as 16bit

register in CRC conversion>
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16Bit Register : CRC conversion value of Byte 5.

1. 8bit data ==> 0x01
2. Exclusive OR of 16Bit register and 8bit data.

3. Shift right side 1bit the 16bit value. (1st)
===> Result of the shift.

If the flag of above result is 1,
Exclusive OR of 16bit value and 0xa001.
If the flag of above result is O,
Exclusive OR of 16bit value and 0x0000.

4. Shift right side 1bit the 16bit value. (2nd) ==>
===> Result of the shift.

If the flag of above result is 1,
Exclusive OR of 16bit value and 0xa001.
If the flag of above result is 0,
Exclusive OR of 16bit value and 0x0000.

5. Shift right side 1bit the 16bit value. (3rd) ==>

===> Result of the shift.
If the flag of above resultis 1,
Exclusive OR of 16bit value and 0xa001.

If the flag of above result is 0,
Exclusive OR of 16bit value and 0x0000.

6. Shift right side 1bit the 16bit value. (4th) ==>
===> Result of the shift.

If the flag of above result is 1,
Exclusive OR of 16bit value and 0xa001.
If the flag of above result is 0,
Exclusive OR of 16bit value and 0x0000.

7. Shift right side 1bit the 16bit value. (5th) ==>
===> Result of the shift.

If the flag of above result is 1,
Exclusive OR of 16bit value and 0xa001.
If the flag of above result is 0,
Exclusive OR of 16bit value and 0x0000.

8. Shift right side 1bit the 16bit value. (6th) ==>
===> Result of the shift.

If the flag of above result is 1,
Exclusive OR of 16bit value and 0xa001.
If the flag of above result is O,
Exclusive OR of 16bit value and 0x0000.

9. Shift right side 1bit the 16bit value. (7th) ==>
===> Result of the shift.

If the flag of above result is 1,
Exclusive OR of 16bit value and 0xa001.
If the flag of above result is O,
Exclusive OR of 16bit value and 0x0000.

CRC—-16 Generation Procedure (6/6 step)

| CRC Hi [ CRC Lo

1[1Jo[1Jo]l1JoJoJo[1Jo]ol1]o]ol1

lolololoJoJoJo]H

€

[1T1Jof1Jof[1JoJoJol1JoJo[1]o]JoJo

o[1]1Jol1]Jo]1JoJoJol1]olo]1]o]o0

ofolofJoloJoJo]oJoJoloJolo]lololo

€

o[1]1Jol1]Jol1]oJoJo[1]oJo]1]0]0

olo[1[1Jo]1]Jo]1JoJolo]1]o]o]1]0

oJoloJoJoJoJo]oJoJoloJolo]olo]o

€

olol1]1]o]l1]ol1]ololo]1]lo]lol1]0

ololo[1]1]Jo]1Jol1Jolo]Jol1]o0]o]1

oJoloJoJloJoJo]oJoJoloJolo]olo]o

€

oloJoJ1T1Jol1Jol1Jo]loJo]l1]o]o]1

loJofoli[+1]oft1fol1]ofolo]1]of0

o

=

l[o[1]oJofoJoJofJoJoJoJolo[oJo[H

€

l[o[1Jol1[1]oJ1Jol1JoJolof[1]o]H1

l[1]of1]of+[1]of1]of1]olo]ol1]0

o

=

l[o[1]oJofJoJoJofJoJoJoJolofoJo[H

€

[1[1[1Jo[1[1JofJ1Jof1]olofol1]1

[1[1]+T1Jol1J1Jof1Jo[1]oJofo]H

o

=

lof1]oJofofofJofolofololo]oJo]H

€

[1Jof1]1Jof1[1Jol1JoJ1]ofoJo]o

[1]1Jol1[+1Tof1]1To1Jol1]oJofo

o

ololo]olo]o]olo]o]o]lo]olo]lolo]o

€

10. Shift right side 1bit the 16bit value. ==> [oT1]1Jol1J1Jol1J1Jo]l1Jol1]0olo]0]
===> Result of the shift. ololt1[1]ol1[1]oJ1[1]ol1]o]1]o]o] [o]
If the flag of above result is 1, oJoJoJoJoJoJoJoJoJoJoJoJoJo[o]o
Exclusive OR of 16bit value and 0xa001.
If the flag of above result is 0,
Exclusive OR of 16bit value and 0x0000.
11. Exchange the result of the shift of higher 8bit [olol1J1Jol11Jo]1l1Jo]1Jo]1]o]o]=>0x 38 6 d 4
and lower 8bit. N e e AN / ———
| —
e N TTTTTTT T s N
===> The result of Exchange. [1]1]ol1]ol1]oloflo]ol1]1]ol1][1]lo]l=>0x d 2 3 6
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