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1 �2545=85 

 5E0=87<K 480?07>=0 B-MODBUS >A=0I0NBAO ?;0B>9 MODBUS, :>B>@0O >15A?5G8205B A2O7L ?> 
?@>B>:>;C Modbus RTU. #;0B0 Modbus 8<55B 8=B5@D59A RS-485 8 <>65B 8A?>;L7>20BL ;81> 2-?@>2>4=>5 
(?>;C4C?;5:A), ;81> 4-?@>2>4=>5 (?>;=K9 4C?;5:A) ?>4:;NG5=85 A> A:>@>ABLN 4> 38,4 :18B/A. 
�54CI85 (Master) 8 254><K5 (Slave) CAB@>9AB20: � >4=>9 A5B8 <>65B 1KBL ?>4:;NG5=> 4> 247 254><KE 
CAB@>9AB2. �57 ?>2B>@8B5;59 - 4> 32 254><KE CAB@>9AB2. 
�54CI55 CAB@>9AB2> Modbus <>65B ?5@54020BL =0 <5E0=87< :><0=4K "&�$/&0, ���$/&0, %&"# 8 
���$�/. &0:65 254CI55 CAB@>9AB2> <>65B G8B0BL AB0BCA, =0AB@>9:8 ?0@0<5B@>2 8 8=D>@<0F8N >1 
>H81:0E. 

2 !>548=5=85 <5E0=87<0 A MODBUS 

"?@545;5=85 ?>;L7>20B5;5< :>=B0:B>2 MODBUS 2 :;5<<=>9 :>@>1:5 <5E0=87<0 

"01;8F0 2.1: �?8A0=85 :;5<< 2 :;5<<=>9 :>;>4:5 <5E0=87<0 
 

!><5@ :>=B0:B0 2 :;5<<=>9 
:>;>4:5 <5E0=87<0 

"1JOA=5=85 

<6= %>?@>B82;5=85 � ?;0BK Modbus I 

<17= �;5<<0 � ?;0BK Modbus I 

<18= �;5<<0 � ?;0BK Modbus I 

<7= %>?@>B82;5=85 � ?;0BK Modbus I 

<33= �;5<<0 COM. ?;0BK Modbus I 

<10= %>?@>B82;5=85 � ?;0BK Modbus II 

<19= �;5<<0 � ?;0BK Modbus II 

<20= �;5<<0 � ?;0BK Modbus II 

<11= %>?@>B82;5=85 B ?;0BK Modbus II 

<34= �;5<<0 COM. ?;0BK Modbus II 

<35= �;5<<0 7075<;5=8O ?;0BK Modbus 

 

#@8<5G0=8O 
1 #>;C4C?;5:A=K9 @568<: �;5<<K ''17'' 8 ''19'' ?>4:;NG5=K 2=CB@8. �;5<<K ''18'' 8 ''20'' ?>4:;NG5=K 
2=CB@8. 
2 #>;=>4C?;5:A=K9 @568<. �;5<<K ''17'' 8 ''18'' ?5@540NB A83=0;K H8=K >B <5E0=87<0, :;5<<K 
''19'' 8 ''20'' ?@8=8<0NB A83=0;K H8=K >B <5E0=87<0. 
3 $568< @575@28@>20=8O (B>;L:> ?>;C4C?;5:A). �;5<<K ''17'' 8 ''18'' 3 >1I89 :0=0;. �;5<<K ''19'' 8 
''20'' 3 @575@2=K9 :0=0; 

2.1 !>548=8B5;P=O9 :015;P 
 
�;O ?>4:;NG5=8O ?> ?@>B>:>;C Modbus 4>;6=K 8A?>;L7>20BLAO B>;L:> :015;8, A>>B25BAB2CNI85 
AB0=40@BC EIA 485. � >4=><C A53<5=BC <>65B 1KBL ?>4:;NG5=> 4> 32 CAB@>9AB2 Modbus (A<. $8A. 2.1). 
#@8 =5>1E>48<>AB8 ?>4:;NG5=8O : >4=>9 A5B8 Modbus 1>;LH53> :>;8G5AB20 CAB@>9AB2 =5>1E>48<> 
8A?>;L7>20BL =5A:>;L:> A53<5=B>2, ?>4:;NG5==KE ?@8 ?><>I8 @5B@0=A;OB>@>2. %5B52>9 :015;L 
4>;65= 1KBL ?@>;>65= =0 C40;5=88 =5 <5=55 20 A< >B 4@C38E :015;59. "= 4>;65= 1KBL ?@>;>65= 2 
>B45;L=>< ?@>2>4OI5< 8 7075<;5==>< :>@>15. !5>1E>48<> >15A?5G8BL >BACBAB285 @07=>AB8 
?>B5=F80;>2 <564C >B45;L=K<8 CAB@>9AB20<8 2 A5B8 Modbus (2K?>;=8BL C@02=820=85 ?>B5=F80;>2). 
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$5:><5=4>20==K5 ?0@0<5B@K :015;O 4;O A5B8 Modbus: 

1:@0=8@>20=85:   54=0O >?;5B:0 8;8 M:@0=8@>20=85 D>;L3>9  
A 8<?540=A><:  >B 135 4> 165 "< =0 G0AB>B5 >B 3 4> 20  �F. 
�<:>ABL :015;O:  < 30 ?( =0 <5B@  
�80<5B@ :015;O:  >0,64 << 
#>?5@5G=>5 A5G5=85: >0,34 <<², A>>B25BAB2C5B AWG 22  
%>?@>B82;5=85 :>=BC@0: <110Ω =0 :< 

 

 

 

 8A. 2.1ÿModbus A >4=8< A53<5=B>< 
 

2.2 �>;C4C?;5:A=>5 A>548=5=85 
 
%<. $8A. 2.2 4;O ?>;CG5=8O 8=D>@<0F88 > ?>4:;NG5=88 ?;0BK 2 ?>;C4C?;5:A=>< @568<5. 
%>AB>O=85 >:@C60NI59 A@54K $5:><5=4C5<>5 A>548=5=85 
�>7<>6=>ABL C40@0 <>;=88 (:015;L 2 
2>74CE5) 8 A8;L=K9 A83=0; >1I59 <>45;8 
(>G5=L 1>;LH>5 @0AAB>O=85 4;O A2O78) 

'B>1K 8A?>;L7>20BL Q:@0=8@>20==O5 B@8 ?@>2>40, >48= 
?@>2>4 A>548=O5BAO A :;5<<>9 33/34 2 :;5<<=>9 
:>@>1:5 <5E0=87<0. 
1:@0= A>548=O5BAO A :;5<<>9 35 2 :;5<<=>9 :>@>1:5 
<5E0=87<0. � <038AB@0;L <5E0=87<0 A>548=O5BAO 
A 75<;59 

 >65B ACI5AB2>20BL A8;L=K9 A83=0; 
>1I59 <>45;8 (>G5=L 1>;LH>5 
@0AAB>O=85 4;O A2O78) 

�;O 8A?>;L7>20=8O Q:@0=8@>20==>9 28B>9 ?0@O, M:@0= 
A>548=O5BAO A :;5<<>9 33/34 2 :;5<<=>9 :>@>1:5 
<5E0=87<0 

�>7<>65= C40@ <>;=88 (:015;L 2 
2>74CE5) 

�;O 8A?>;L7>20=8O Q:@0=8@>20==>9 28B>9 ?0@O, M:@0= 
A>548=O5BAO A :;5<<>9 35 2 :;5<<=>9 :>@>1:5 
<5E0=87<0. � <038AB@0;L <5E0=87<0 A>548=O5BAO A 
75<;59 

!51>;LH>5 @0AAB>O=85 4;O A2O78 8 
:015;L =5 =0E>48BAO 2 2>74CE5 

�A?>;L7C5BAO 28B0S ?0@0 

�=0G5=85 A>?@>B82;5=8O :>=F52>9 7045;:8 =0 ?;0B5 MODBUS 2 <5E0=87<5 4>;6=> A>AB02;OBL 510Ω-120Ω-
510Ω. 

Упр4вле=8е (ведущ89) 

Ко=цев4я 74делк4 к45еля 

2-68лP=O9 
к45елP 

Кле<<=4я 

коро5к4 

Ко=цев4я 74делк4 к45еля 

Пл4т4 
MODBUS 
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�5E0=87< 2 A@54=5< ?>;>65=88 2 >4=>A53<5=B=>< @568<5  

 
 

>B ?@54K4CI53> CAB@>9AB20 
Modbus  

: A;54CNI5<C CAB@>9AB2C Modbus 

 

�5E0=87< 2 :>=5G=>< ?>;>65=88 2 >4=>A53<5=B=>< @568<5  

 
>B ?@54K4CI53> CAB@>9AB20 Modbus 

$8A. 2.2 %5B52>5 ?>4:;NG5=85 2 ?>;C4C?;5:A=>< @568<5 

2.3 �>;=>4C?;5:A=>5 A>548=5=85 

%<. $8A. 2.3 8 &01;8FC 2.1 4;O ?>;CG5=8O 8=D>@<0F88 ?> ?>4:;NG5=8N A5B8 2 ?>;=>4C?;5:A=>< 
@568<5. 

�5E0=87< 2 A@54=5< ?>;>65=88 2 ?>;=>4C?;5:A=>< @568<5 

#5@540G0 ?> A5B8 
4;O 254CI53> 

 

#@85< ?> A5B8 4;O 254CI53> 

  

>B ?@54K4CI53> 
CAB@>9AB20 Modbus 

: A;54CNI5<C 
CAB@>9AB2C 
Modbus

>B ?@54K4CI53> 
CAB@>9AB20 Modbus 

: A;54CNI5<C CAB@>9AB2C 
Modbus 

 

�5E0=87< 2 :>=5G=>< ?>;>65=88 2 ?>;=>4C?;5:A=>< @568<5 

#5@540G0 ?> A5B8 
4;O 254CI53> 

#@85< ?> A5B8 4;O 254CI53> 

  
 

>B ?@54K4CI53> 
CAB@>9AB20 Modbus 

A>?@>B82;5=85 
:>=F52>9 7045;:8 

>B ?@54K4CI53> 
CAB@>9AB20 
Modbus 

A>?@>B82;5=85 :>=F52>9 
7045;:8 

 

$8A. 2.3 %5B52>5 ?>4:;NG5=85 2 ?>;=>4C?;5:A=>< @568<5 

 

 

B 

 

B 

 

 

B 

 

B 

 

 

B 

 

B 

 

 

B 

 

B 

 

 

B 

 

 

B 
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 01>BO A Q;5:B@8G5A:>9 A8AB5<>9 8;8 >1>@C4>20=85< 4>;6=O ?@>872>48BPAS B>;P:> 
:20;8D8F8@>20==O<8 Q;5:B@8:0<8 8;8 ?5@A>=0;><, ?@>H54H8< A?5F80;P=>5 >1CG5=85, ?>4 
@C:>2>4AB2>< 8 :>=B@>;5< :20;8D8F8@>20==>3> Q;5:B@8:0 8 2 A>>B25BAB288 A ?@8<5=8<O<8 
?@028;0<8 Q;5:B@>B5E=8:8. 
�@8<5G0=85: ?5@54 B5<, :0: >B:@OBP :@OH:C 1;>:0 C?@02;5=8S 8;8 :;5<<=>9 :>@>1:8 
C1548B5AP 2 >BACBAB288 27@O2>>?0A=>3> 3070 8 =0?@S65=8S. 

 

2.4 �>4:;RG5=85 @575@2=>3> @568<0 
 

%<. $8A. 2.4 8 &01;8FC 2.1 4;O ?>;CG5=8O 8=D>@<0F88 ?> ?>4:;NG5=8N A5B8 2 ?>;=>4C?;5:A=>< 
@568<5. 

�5E0=87< 2 A@54=5< ?>;>65=88 2 @568<5 @575@2=OE A>548=5=89 

"1I89 :0=0; 
 

$575@2=K9 :0=0; 

  

>B ?@54K4CI53> 
CAB@>9AB20 Modbus 

: A;54CNI5<C 
CAB@>9AB2C 
Modbus 

>B ?@54K4CI53> 
CAB@>9AB20 Modbus 

: A;54CNI5<C CAB@>9AB2C 
Modbus 

 

�5E0=87< 2 :>=5G=>< ?>;>65=88 2 @568<5 @575@2=OE A>548=5=89 

"1I89 :0=0; $575@2=K9 :0=0; 

  

>B ?@54K4CI53> 
CAB@>9AB20 Modbus 

A>?@>B82;5=85 
:>=F52>9 7045;:8 

 

 

$8A. 2.4 #>4:;NG5=82 
@575@2=>< @568<5 

>B ?@54K4CI53> 
CAB@>9AB20 
Modbus

A>?@>B82;5=85 :>=F52>9 
7045;:8 
 

 

 

B 

 

B 

 

 

B 

 

B 

 

 

B 

 

 

B 
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3. �@>3@0<<8@>20=85 <>4C;S MODBUS 
�A;8 <5E0=87< 8A?>;L7C5B C?@02;5=85 ?> Modbus, B> =5>1E>48<> 7040BL ?0@0<5B@K A5B8. #@8 
8A?>;L7>20=88 :>=D83C@0F88 @575@28@>20=8O =5>1E>48<> 7040BL 04@5A :0=0;0 1. �4@5A :0=0;0 
O2;O5BAO 845=B8D8:0F8>==K< :>4><, 8A?>;L7C5<K< E>AB-:><?LNB5@>< 4;O 845=B8D8:0F88 
<5E0=87<0. 

!0AB@>9:8, A2O70==K5 A C?@02;5=85< ?> Modbus, >ACI5AB2;ONBAO 2 <5=N 0161 , ?>:070==>< A?@020. 

#>;L7>20B5;L <>65B 2>9B8 2 <5=N, =0602 ;N1CN 87 :=>?>: "�25@E", "�=87", "!0704" 8 "#>4B25@48BL" 
=0 ��-7040BG8:5. #>A;5 MB>3> 2K1@0BL "$0AH8@5==K5 =0AB@>9:8" (Advanced settings) 8 ?@8 ?><>I8 
:=>?>: "�25@E" 8 "�=87" 2K1@0BL "!0AB@>9:8 ?>;52>9 H8=K" (Bus control) 8 =060BL :=>?:C 

"#>4B25@48BL", ?>A;5 G53> =0 M:@0=5 ?>O28BAO A>45@68<>5 <5=N 0161.  

��������! �>A;5 87<5=5=8S =0AB@>5: ?0@0<5B@>2 A5B8 (?.3.1& 3.8) 2 ?>4@0745;5 <5=R 
«�0AB@>9:8 ?>;52>9 H8=O» =5>1E>48<> 2O:;RG8BP 8 2:;RG8BP <5E0=87< 4;S 53> ?5@5703@C7:8. 

!865 ?>:070=K :>=:@5B=K5 =0AB@>9:8. 

3.1 �4@5A К0=0;0 1 

� <5=N 0161 ?@8 ?><>I8 :=>?>: "�25@E " 8;8 "�=87" 2K15@8B5 ?C=:B 

"�4@5A :0=0;0 1 (Address of Channel 1) 3 =0 M:@0=5 1C4CB ?>:070=K 

459AB2CNI85 =0AB@>9:8. �=0G5=85 <>6=> 87<5=8BL 2 480?07>=5 <1～247= 

?@8 ?><>I8 :=>?>: "�>1028BL" (Add) 8 " 8=CA" (Minus)，?>A;5 G53> 

=060BL <#>4B25@48BL" (Confirm). 

3.2 �4@5A :0=0;0 2 

� <5=N 0161 ?@8 ?><>I8 :=>?>: "�25@E " 8;8 "�=87" 2K15@8B5 ?C=:B 

"�4@5A :0=0;0 2 (Address of Channel 2) 3 =0 M:@0=5 1C4CB ?>:070=K 

459AB2CNI85 =0AB@>9:8. �=0G5=85 <>6=> 87<5=8BL 2 480?07>=5 <1～247= 

?@8 ?><>I8 :=>?>: "�>1028BL" (Add) 8 " 8=CA" (Minus)，?>A;5 G53> 

=060BL <#>4B25@48BL" (Confirm). 

3.3 !:>@>ABP A>548=5=8S (1>4) 
!:>@>ABP ?5@540G8 >1>7=0G05B A:>@>ABL ?5@540G8 40==KE ?> :>=BC@C 2 
A8AB5<5 A5B52>3> C?@02;5=8O, 87<5@O5<CN 2 �1/A. �;O A:>@>AB8 
?5@540G8 4>ABC?=> 8 >?F89: 300bps, 600 bps,1200 bps, 2400 bps, 4800 

bps, 9600 bps, 19200 bps, 38400 bps. 

� <5=N 0161?@8 ?><>I8 :=>?>: "�25@E " 8;8 "�=87" 2K15@8B5 ?C=:B %:>@>ABL A>548=5=8O (Baud 

rate) 3 =0 M:@0=5 1C45B >B>1@065=> B5:CI55 7=0G5=85. �=0G5=85 <>6=> 87<5=8BL 2 480?07>=5 

 <0.3～38.4= ?@8 ?><>I8 :=>?>: "�>1028BL" (Add) 8 " 8=CA" (Minus)，?>A;5 G53> =060BL 

<#>4B25@48BL" (Confirm). 

3.4 '5B=>ABP 
1B>B M;5<5=B 70405B 18B G5B=>AB8 4;O ?5@540G8 18B>2 40==KE ?> :>=BC@C A8AB5<K A5B52>3> 
C?@02;5=8O. 

� <5=N 0161 ?@8 ?><>I8 :=>?>: "�25@E " 8;8 "�=87" 4;O 2K1>@0 ?C=:B0 <5=N <'5B=>ABL" (Parity) 3 =0 

M:@0=5 1C4CB ?>:070=K B5:CI85 =0AB@>9:8 G5B=>AB8: <!5G5B=" (Odd) 8;8 <'5B=" (Even) 8;8 <!5B+118B" 
(None+1bit) 8;8 <!5B+218B0" (None+2bit). #@8 ?><>I8 :=>?>: "�>1028BL" (Add) 8 " 8=CA" (Minus) 

2K15@8B5 =C6=K9 ?C=:B 8 =06<8B5 <#>4B25@48BL" (Confirm), GB>1K ?@8<5=8BL 87<5=5=8O. 

 0161  

�4@5A :0=0;0 1 (Address of 
Channel 1): XXX# 

�4@5A :0=0;0 2 (Address of 
Channel 2): XXX# 

%:>@>ABL ?5@540G8 (Baud 
rate): XX.X KB/S  
'5B=>ABL (Parity): 

('5B=(Even)/!5G5B=(Odd)/!5
B+1(None+1)/ !5B+2(None+2)) 
�59AB285 A5B8 ?@8 020@88 
(ESD): ("B:;NG8BL(Disable)/ 

�:;NG8BL (Enable)) 
�@5<O ?>B5@8 A83=0;0 (Signal 

Loss Time): (0~255S) 
�A?><>30B.48AB 459AB285 

(AUX.Remote Action): 
("B:;(Disable)/�:;(Enable)) 
�A?><>30B.020@89=.459AB28

5 (AUX. ESD Action:) 
("B:;NG8BL 

(Disable)/�:;NG8BL (Enable)) 
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3.5 �59AB285 ?> A83=0;C "�20@8S" (ESD) 
1B0 DC=:F8O 8A?>;L7C5BAO 4;O >?@545;5=8O 459AB28O <5E0=87<0 2 A;CG05 020@88 (:>340 <5E0=87< 
?>;CG05B ?> A5B8 A83=0; �20@8O (ESD)). �>ABC?=> 2 >?F88: ""B:;NG5=>" (Disable) 3 DC=:F8O =5 
8A?>;L7C5BAO, "�:;NG5=>" (Enable) 3 2K?>;=5=85 459AB28O <5E0=87<>< A>3;0A=> =0AB@>9:0< <5=N 

"#>;>65=85 ?@8 020@88" (ESD Motion Position). 

� <5=N 0161 ?@8 ?><>I8 :=>?>: "�25@E " 8;8 "�=87" 2K15@8B5 ?C=:B <�59AB285 ?> A83=0;C �20@8O" 

(Bus ESD Action) 3 =0 M:@0=5 1C4CB >B>1@065=K B5:CI85 =0AB@>9:8: ""B:;NG5=>" (Disable) 8;8 
<�:;NG5=>" (Enable). #@8 ?><>I8 :=>?>: "�>1028BL" (Add) 8 " 8=CA" (Minus) 2K15@8B5 =C6=K9 ?C=:B 8 
=06<8B5 <#>4B25@48BL" (Confirm), GB>1K ?@8<5=8BL 87<5=5=8O. 

3.6 �@5<S ?>B5@8 A83=0;0 

�0==K9 ?C=:B >?@545;O5B 2@5<O ?>B5@8 A83=0;0 A5B8. #>B5@O A83=0;0 A5B8 ?>4B25@6405BAO, 5A;8 
<5E0=87< =5 ?>;CG05B 2 B5G5=85 =C6=>3> 2@5<5=8 A83=0;0 A5B8. #>A;5 MB>3> <5E0=87< 1C45B 
459AB2>20BL A>3;0A=> =0AB@>9:0< <5=N "�59AB285 ?@8 ?>B5@5 A83=0;0" (Action On Signal Loss). 

� <5=N 0161 ?@8 ?><>I8 :=>?>: "�25@E " 8;8 "�=87" 2K15@8B5 ?C=:B <5=N <�59AB285 ?@8 ?>B5@5 
A83=0;0" (Signal Loss Time) 3 =0 M:@0=5 1C4CB >B>1@065=K B5:CI85 =0AB@>9:8. �=0G5=85 <>6=> 
87<5=8BL 2 480?07>=5 <1～255s= ?@8 ?><>I8 :=>?>: "�>1028BL" (Add) 8 " 8=CA" (Minus)，?>A;5 G53> 
=060BL <#>4B25@48BL" (Confirm). 

3.7 �59AB285 ?@8 ?>B5@5 A83=0;0 
�A;8 <5E0=87< @01>B05B 2 @568<5 48AB0=F8>==>3> C?@02;5=8O ?> Modbus, B> ?@8 ?>B5@5 A83=0;0 

4>;6=> 1KBL =0AB@>5=> >4=> 87 A;54CNI8E 459AB289: <"AB020BLAO =0 <5AB5" (Stayput)ÿ157 

459AB28S), 8;8 <�0:@KBL" (closed), 8;8 “�B:@OBP" (open). 

� <5=N "'?@02;5=85 ?>78F8>=8@>20=85<" (Positioning control) ?@8 ?><>I8 :=>?>: "�25@E" 8;8 "�=87" 
2K15@8B5 ?C=:B “459AB285 ?@8 ?>B5@5 A83=0;0" (Action On Signal Loss"  3=0 M:@0=5 1C4CB ?>:070=K 

B5:CI85 =0AB@>9:8: “�AB020BPAS =0 <5AB5" (Stayput)ÿ 157 459AB28OĀ、8;8 <�0:@KBL" (closed)、8;8 

<"B:@KBL" (open). #@8 ?><>I8 :=>?>: "�>1028BL" (Add) 8 " 8=CA" (Minus) 2K15@8B5 =C6=K9 ?C=:B 8 
=06<8B5 <#>4B25@48BL" (Confirm), GB>1K ?@8<5=8BL 87<5=5=8O. 

3.8 �0AB@>9:8 2A?><>30B5;P=>3> 48AB0=F8>==>3> 2E>40 AUX.Remote 
 

%5@8O <5E0=87<>2 A MODBUS >B:@K205B 4 4>?>;=8B5;L=KE 2E>4=KE ?>@B0 (48AB0=F8>==>5 >B:@KB85, 
48AB0=F8>==>5 70:@KB85, 48AB0=F8>==>5 C45@60=85, 48AB0=F8>==K9 ESD) 4;O ?>;L7>20B5;O 4;O 
?@54>AB02;5=8O >1@0B=>9 A2O78 > AB0BCA5 F8D@>2KE ?5@5:;NG0B5;59 4@C38E CAB@>9AB2 =0 ?5@28G=CN 
AB0=F8N 8;8 2 :0G5AB25 2E>4=>3> ?>@B0 48AB0=F8>==>3> 2A?><>30B5;L=>3> A83=0;0 C?@02;5=8O. � 

<5=N0161 5A;8 ?C=:BK "�A?><>30B5;P=>5 48AB0=F8>==>5 C?@02;5=85" (Auxiliary Remote Control) 8 

"�A?><>30B5;P=O9 ESD" (Auxiliary ESD) 7040=K :0: "�B:;RG5=>" (Disable), B> 2A?><>30B5;L=K9 
2E>4OI89 ?>@B <>65B 1KBL 8A?>;L7>20= 4;O ?@54>AB02;5=8O >1@0B=>9 A2O78 > AB0BCA5 F8D@>2KE 
?5@5:;NG0B5;59 4@C38E CAB@>9AB2 =0 ?5@28G=CN AB0=F8N. 

#@8 8A?>;L7>20=88 2 :0G5AB25 2A?><>30B5;L=>3> 2E>4=>3> ?>@B0, 5A;8 :>=B0:B 2A?><>30B5;L=>9 
2E>4=>9 :><0=4K ?>;CG05B A83=0;, B> >= ?5@5405B ;>38G5A:CN "1" =0 ?5@28G=CN AB0=F8N, 8;8 
2>72@0I05B ;>38G5A:89 "0", 5A;8 A83=0; >BACBAB2C5B. 

�>340 2A?><>30B5;L=K9 2E>4 70?@>3@0<<8@>20= :0: 2E>4=>9 :>=B0:B 2A?><>30B5;L=>3> A83=0;0 
C?@02;5=8O, >= C:07K205B =0 B>, GB> A>>B25BAB2CNI0O 2A?><>30B5;L=0O :><0=40 C?@02;5=8O 
459AB28B5;L=0, 8 GB> ;>38G5A:0O "1" 2>72@0I05BAO =0 ?5@28G=CN AB0=F8N. �A;8 A83=0; =5 ?>4:;NG5=, 
B> :><0=40 O2;O5BAO =5459AB28B5;L=>9 8 ;>38G5A:89 "0" 2>72@0I05BAO =0 ?5@28G=CN AB0=F8N. 
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4．"5E=8G5A:85 40==O5 B-MODBUS 

4.1 !?5F8D8:0F8S MODBUS：ÿPI–MBUS–300  54.JĀ 

4.1.1 1;5:B@8G5A:85 E0@0:B5@8AB8:8 RS485 - (2 8;8 4 ?@>2>40) 

4.1.2 �=5H=89 ?@>B>:>; 
$568< ?5@540G8 Modbus RTU (8-18B=K5 42>8G=K5 40==K5) 

%:>@>ABL A>548=5=8O (1>4) 300, 600, 1200, 2400, 4800, 9600, 19200 8;8 38400 
�8B =0 A8<2>; 

 

!0G0;L=K5 18BK 1 

�8BK 40==KE (A=0G0;0 <;04H89 18B) 8 

'5B=>ABL !5G5B=K5, G5B=K5 8;8 =5B (5A;8 2K1@0=> "=5B", B> 
18BK  G5B=>AB8 =5 ?5@540NBAO) 

%B>? 18BK 1 8;8 2 

#@>25@:0 >H81>: CRC 

&09<-0CBK A>>1I5=89 300 - 136 <A 
600 - 68,5 <A 
1200 - 34,4 <A 
2400 - 17,4 <A 
4800 - 8,56 <A 
9600 - 4,32 <A 
19200 - 2,18 <A 
38400 - 1,1 <A 

�4@5A 254><>3>: 0=04@5A H8@>:>25I0=8O, 247 = 04@5A 254><>3> ?> C<>;G0=8N, 1-247 = 04@5A 254><>3>. 
#@8 B><, GB> B>;L:> 32 D878G5A:8E C7;0 <>65B 1KBL ?>4:;NG5=> : :064><C >B45;L=><C A53<5=BC, 4;O 
8A?>;L7>20=8O 4>ABC?=K 04@5A0 2?;>BL 4> 247.  
�4@5A 0 70@575@28@>20= 4;O H8@>:>25I0B5;L=KE A>>1I5=89. #@8 =5>1E>48<>AB8 ?>4:;NG5=8O A2KH5 
32 C7;>2 : >4=><C :0=0;C B@51C5BAO ?@8<5=5=85 2=5H=8E ?>2B>@8B5;59. 
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4.2 �>445@6:0 :>4>2 DC=:F89 Modbus: 
� B01;8F5 =865 ?@82545=K :>4K Modbus, ?>445@68205<K5 <>4C;5< Modbus; 

 

 

$C=:F8S 
К>4 
DC=:F88 

 

�?8A0=85 

#@>G5ABL AB0BCA 
:0BCH:8 

01 #@>G5ABL AB0BCA 8=48284C0;L=>3> 2KE>4=>3> 18B0 8=D>@<0F88 A 
254><>3> 

#@>G5ABL AB0BCA 2E>40 02 %G8BK205B AB0BCA 18B0 >B45;L=>3> 2E>40 A 254><>3> 

#@>G5ABL @538AB@K 
2KE>4>2 

03 %G8BK205B A>45@68<>5 2KE>4=KE @538AB@>2 A 254><>3> 

#@>G5ABL @538AB@K 
2E>4>2 

04 %G8BK205B A>45@68<>5 2E>4=KE @538AB@>2 A 254><>3> 

#@8=C48B5;L=> 
2:;NG8BL >4=C 
:0BCH:C

05 �040BL 7=0G5=85 >B45;L=>3> 18B0 2 254><>< :0: ��� 8;8 �/�� 

�040BL >?@545;5==K9 
@538AB@ 

06 �0?8AK205B 40==K5 2 >B45;L=K5 2KE>4=K5 @538AB@K 254><>3>. 

#@>G5ABL AB0BCA 
8A:;NG5=8O 

07 %G8BK205B A>45@68<>5 2E>40 AUX 8;8 >@30=>2 C?@02;5=8O. 

&5AB >1@0B=>9 A2O78 08 #@>25@:0 C4>2;5B2>@8B5;L=>AB8 @01>BK 8=B5@D59A0 

#@8=C48B5;L=> 
2:;NG8BL =5A:>;L:> 
:0BCH5: 

15 �040BL 7=0G5=85 ?>A;54>20B5;L=KE 18B>2 2 254><>< :0: ��� 8;8 �/�� 

�040BL =5A:>;L:> 
@538AB@>2 

16 �0?8AK205B 40==K5 2 ?>A;54>20B5;L=K5 2KE>4=K5 @538AB@K 

#@>G8B0BL ID 254><>3> 17 %G8BK205B ID 254><>3> 8 =><5@ 25@A88 #". 
 

#@8 ;N1KE A;CG0OE AG8B05BAO, GB> 40==K5 >1@0B=>9 A2O78 ?>ABC?0NB >B <5E0=87<0 =0 #��, 0 :><0=4K 
?5@540NBAO 2 >1@0B=>< =0?@02;5=88, B.5. 2E>4=K5 A83=0;K O2;ONBAO >1@0B=>9 A2O7LN, 0 2KE>4=K5 - 
:><0=40<8. 
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4.3 �0==O5 4;S A2S78 ?> Modbus 
4.3.1 !>45@60=85 2E>4SI53> AB0BCA0 >B <5E0=87<0 (�;S F02) 

"01;8F0 4.2: &8D@>2O5 2E>4O 

�4@5A 18B0 �=0G5=85 

00 ＝1: �2865=85 F5=B@0;L=>9 :>;>==K 

01 ＝1: �>AB83=CB> ?>;>65=85 �0:@KB> 

02 ＝1: �>AB83=CB> ?>;>65=85 "B:@KB> 

03 ＝1: %@01>B0; B5@<>AB0B 

04 ＝1ÿ�57 B@52>38 

05 ＝1: �K1@0=> <5AB=>5 C?@02;5=85 

06 ＝1: �K1@0=> 48AB0=F8>==>5 C?@02;5=85 

07 �0@575@28@>20=> 

08 ＝1: �:;NG5= :>=B0:B>@ ?> G0A>2>9 

09 ＝1: �:;NG5= :>=B0:B>@ ?@>B82 G0A>2>9 

10 ＝1: &09<5@ ?@5@K20B5;O 

11 ＝1: #>78F8>=8@>20=85 

12 �0@575@28@>20=> 

13 �0@575@28@>20=> 

14 ＝1: �:;NG5= :>=B@>;L ?>;>65=8O 

15 ＝1: �=CB@5==OO >H81:0 A2O78 

16 �0@575@28@>20=> 

17 �0@575@28@>20=> 

18 �0@575@28@>20=> 

19 �0@575@28@>20=> 

20 �E>4 AUX 3 ＝1: 0:B828@>20BL 48AB0=F8>==>5 C?@02;5=85; ＝0: =5B 
:><0=4K "0:B828@>20BL 48AB0=F8>==>5 C?@02;5=85" 

21 �E>4 AUX 2 ＝1ÿ�8AB0=F8>==>5 70:@KB85; ＝0: !5B :><0=4K 
48AB0=F8>==>3> 70:@KB8O 

22 �E>4 AUX 1 ＝1:�8AB0=F8>==>5 >B:@KB85; ＝0: !5B :><0=4K 
48AB0=F8>==>3> >B:@KB8O 

23 �E>4 AUX 4 ＝1: �8AB0=F8>==0O 020@8O (ESD); ＝0:!5B 
48AB0=F8>==>9 :><0=4K "020@8O" (ESD) 
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4.3.2 !>45@68<>5 AB0BCA0 :0BCH:8 <5E0=87<0 (�;S F01, F05) 
"01;8F0 4.3: &8D@>2O5 2OE>4O 

�4@5A 18B0 �=0G5=85 

00 �8AB0=F8>==0O >AB0=>2:0 
01 �8AB0=F8>==>5 70:@KB85 
02 �8AB0=F8>==>5 >B:@KB85 
03 �8AB0=F8>==0O 020@8O (ESD) 
04 �0@575@28@>20=> 
05 �0@575@28@>20=> 
06 �0@575@28@>20=> 
07 �0@575@28@>20=> 

 

�@8<5G0=85: 1B8 2OE>4O :0BCH:8 CAB0=02;820RBAS 8 4>;6=O 1OBP C40;5=O :><0=4>9 
?>A;54>20B5;P=OE 40==OE 4> ?5@540G8 :><0=4O =0 ?>40GC ?8B0=8S =0 4@C3CR :0BCH:C. �=8 =5 
C40;SRBAS ?CB5< 2:;RG5=8S <5E0=87<0 2 �5AB=>5 (Local), �5AB=O9 !B>? (Local Stop) 8;8 
!@010BO20=85 B5@<>AB0B0 (Thermostat trip), =0?@8<5@. �E <>6=> C40;8BP, B>;P:> >B:;RG82 
?8B0=85 8;8 8A?>;P7CS :><0=4C >G8AB:8 DC=:F88 F05/F15. 

4.3.3 !>45@68<>5 2E>4=OE @538AB@>2 >B <5E0=87<0 ÿ�;S F04 Ā 

"01;8F0 4.4:  538AB@O 2E>4>2 
�4@5A @538AB@>2 �=0G5=85 �80?07>= 7=0G5=89 (HEX) 

0 �0@575@28@>20=> 00~FF 

1 "1@0B=0O A2O7L ?> D878G5A:><C 
?>;>65=8N (FF=100%) 

00~FF 

2 "1@0B=0O A2O7L ?> @53C;8@>20=8N 
?>;>65=8O 

00~FF 

3~1023 �0@575@28@>20=> ------ 

 

4.3.4 !>45@68<>5 2OE>4=OE @538AB@>2 <5E0=87<0 (�;S F03, F06, F16 ) 

"01;8F0 4.5: �OE>4=O5 @538AB@O 

�4@5A @538AB@>2 �=0G5=85 �80?07>= 7=0G5=89 (HEX) 

0 '?@02;5=85 <5E0=87<>< 0-3, 10xx, 20xx 

1 �0?@>A ?>;>65=8O 0-FF (0-100%) 

2  5@B20O 7>=0 0-FF (0-25,5%) 

3 �0@575@28@>20=>  

4  8=8<0;L=>5 ?>;>65=85 0-FF (0-100%) 

5  0:A8<0;L=>5 ?>;>65=85 0-FF (0-100%) 

�@8<5G0=85:  #?@02;5=85 <5E0=87<>< ?@8 ?><>I8 QB>9 :><0=4O 2 @538AB@ 0, 1 8;8 6 
>B;8G05BAS >B :><0=4O 70?8A8 :0BCH:8 B5<, GB> 2OE>4O =5 ?>445@6820RBAS 2 0:B82=>< 
A>AB>S=88, 0 A@010BO20RB ;8HP @07. 1B> ?>72>;S5B >B<5=8BP >?5@0F8R =060B85< :=>?:8 !"�� 
8;8, =0?@8<5@, ?@8 A@010BO20=88 B5?;>2>9 70I8BO. 

�;S @538AB@0 C?@02;5=8S <5E0=87<>< (@538AB@ 0) <>65B 1OBP ?@5420@8B5;P=> 7040=> >4=> 87 
H5AB8 7=0G5=89 ?@8 ?><>I8 :>40 DC=:F88 6 8;8 16 4;S ?5@540G8 :><0=4O !"��, ��К /"0, 
�"К /"0, ��� �/, �0:@OBP =0 H03 8;8 �B:@OBP =0 H03 =0 <5E0=87<. �@8 GB5=88 QB>3> 
@538AB@0 2>72@0I05BAS ;81> ?>A;54=55 ?>;CG5==>5 7=0G5=85, 8;8 =>;P, 5A;8 QB>B @538AB@ =5 
1O; 7040= @0=55. 
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4 459AB28B5;L=KE 7=0G5=8O 4;O @538AB@0 C?@02;5=8O <5E0=87<>< (@538AB@ 0) ?@82545=K 2 &01;8F5 
4.6: 

 

!>45@68<>5 @538AB@0ÿ
7=0G5=85Ā 

$C=:F8S 

00 %B>? 
01 �0:@KBL 
02 "B:@KB> 
03 �20@8O (ESD) 

10xx �0:@KBL =0 H03 xx S 
20xx "B:@KBL =0 H03 xx S 

 

$538AB@ 70?@>A0 ?>;>65=8O (@538AB@ 1) <>65B 1KBL 7040= =0 >?@545;5==>5 ?>;>65=85 
?>78F8>=5@0. 1B> >7=0G05B, GB> <5E0=87< ?5@5<5I05B 0@<0BC@C 2 ?>;>65=85, 7040==>5 7=0G5=85< 
AB0@H53> 109B0 40==OE, 5A;8 7=0G5=85 <;04H53> 109B0 40==OE @02=> 00. 
1B> >7=0G05B, GB> <5E0=87< 2K?>;=O5B 42865=85 2 AB>@>=C 70:@KB8O =0 7=0G5=85 AB0@H53> 109B0 
40==OE, 5A;8 7=0G5=85 <;04H53> 109B0 40==OE @02=> 01.  1B> >7=0G05B, GB> <5E0=87< 2K?>;=O5B 
42865=85 2 AB>@>=C >B:@KB8O =0 7=0G5=85 AB0@H53> 109B0 40==OE, 5A;8 7=0G5=85 <;04H53> 
109B0 40==OE @02=> 02.  

 5@B20O 7>=0 8A?>;L7C5BAO ?@8 C?@02;5=88 <5E0=87<>< G5@57 @538AB@ 70?@>A0 ?>;>65=8O. 
 5@B20O 7>=0 2;8O5B =0 B>G=>ABL ?>78F8>=8@>20=8O B5<, GB> >?@545;O5B, :0: 1;87:> : 7040==>9 
B>G:5 4>;65= ?>4>9B8 <5E0=87< 4> B>3>, :0: 1C45B >AB0=>2;5= 42830B5;L. 1B>B 0A?5:B :>=B@>;O 
?>;>65=8O AB>8B CG8BK20BL ?@8 ?>?KB:0E >B:@KBL 8;8 70:@KBL 0@<0BC@C. &0:8< >1@07><, ?@8 
?>?KB:5 ?>;=>ABLN 70:@KBL 0@<0BC@C ?@8 ?><>I8 :><0=4K ?>;>65=8O 0% 4;O =55 1C45B 
459AB2>20BL B> 65 7=0G5=85 <5@B2>9 7>=K, GB> 8 4;O ;N1>9 4@C3>9 :><0=4K ?>;>65=8O. 

 >6=> A>>B=5AB8 ?>;CG5==K5 40==K5 > ?>;>65=88 A A>:@0I5==K< 480?07>=>< D0:B8G5A:>3> 
?5@5<5I5=8O 0@<0BC@K. � MB>< @568<5 40==K5 > ?>;>65=88 A>>B=>AOBAO A A>:@0I5==K< E>4>< 
0@<0BC@K. 1B> 8=>340 8A?>;L7C5BAO, 5A;8 B@51C5BAO, GB>1K 0@<0BC@0 4>AB830;0 ?>;>65=89 0% (8;8 
100%), :>B>@K5 >B;8G0NBAO >B ?>;=>ABLN >B:@KB>3> 8;8 ?>;=>ABLN 70:@KB>3> ?>;>65=8O. (%<. $8A. 14 
=865). �;O =0AB@>9:8 <5E0=87<0 =0 A>:@0I5==K9 480?07>= =5>1E>48<> 7040BL <8=8<0;L=>5 
?>;>65=85 8 <0:A8<0;L=>5 ?>;>65=85 ?@8 ?><>I8 8=AB@C<5=B0 =0AB@>9:8, :><<C=8:0B>@0 8;8 #�. #> 
C<>;G0=8N 2A5340 7040=0 8=48:0F8O 100% 480?07>=0 >B ?>;>65=8O "?>;=>ABLN >B:@KB>" 4> ?>;>65=8O 
"?>;=>ABLN 70:@KB>" ?> :>=F52K< 2K:;NG0B5;O<. 

 

0% ------ %>>1I5==>5 ?>;>65=85 -------- 100% 
 

���$/&"                                                                    "&�$/&" 

 

)"� �$ �&'$/ )"� �$ �&'$/ 

�8=8<0;P=>5 ?>;>65=85 �0:A8<0;P=>5 ?>;>65=85   

 8A.14: �=48:0F8S ?>;>65=8S 2 >3@0=8G5==>< 480?07>=5 
 

'B>1K 30@0=B8@>20BL ?>;=>5 >B:@K20=85 8;8 70:@K20=85 0@<0BC@K, =5>1E>48<> ?@8<5=8BL 70?8AL @538AB@0 
2 @538AB@ C?@02;5=8O <5E0=87<><. 

 



�=AB@C:F8O 4;O <5E0=87<0  1 15.3 A Modbus    C.14 

 

4.4 �?8A0=85 :>4>2 DC=:F89 
4.4.1 К>4 DC=:F88 F01 

1B0 DC=:F8O ?>72>;O5B ?>;L7>20B5;N (E>ABC) ?>;CG0BL AB0BCA ���/�/�� (A<. &01;8FC 4.3) F8D@>2KE 
2KE>4>2 <5E0=87<0. 

&8?8G=K9 70?@>A E>AB0 =0 GB5=85 :0BCH5: >B 0 4> 3 A 04@5A0 254><>3> 06 1C45B 8<5BL A;54CNI89 
284; 

 

�4@5A К>4 
DC=:F88 

!B0@H89 109B 
=0G0;P=>3> 
04@5A0 

�;04H89 109B 
=0G0;P=>3> 
04@5A0 

!B0@H89 109B 
4;8=O 40==OE 

�;04H89 
109B 4;8=O 
40==OE 

�@>25@:0 

06 01 00 00 00 04 CRC 

"B25B, ?@54?>;030NI89, GB> 48AB0=F8>==>5 70:@KB85 8 48AB0=F8>==>5 C45@60=85 1K;8 
;>38G5A:8<8 1, 1C45B 

 

�4@5A К>4 DC=:F88 К>;-2> 109B 40==OE �0==O5 �@>25@:0 

06 01 01 03 CRC 

�0==K5 C?0:>20=K A 1 18B>< 4;O :064>9 :0BCH:8. �;O :0BCH5: 0-3 ;>38G5A:0O 1 C:07K205B =0 =0;8G85 
A83=0;0. 

 

4.4.2 К>4 DC=:F88 F02 

 
1B0 DC=:F8O ?>72>;O5B ?>;L7>20B5;N ?>;CG8BL 8=D>@<0F8N > A>AB>O=88 (���/�/��) F8D@>2KE 
2E>4>2. �A5 F8D@>2K5 2E>4K :>=B@>;;5@0 @07<5G5=K 2 40==>9 1075 40==KE 2:;NG0O >?F8>=0;L=K5 4 
87>;8@>20==KE 2E>40 A 48AB0=F8>==>9 ?;0BK. �E>4K @07<5G5=K :0: ?>:070=> 2 &01;8F5 4.2. 

�;O GB5=8O AB0BCA0 2A5E F8D@>2KE 2E>4>2 254><>3> 04@5A0 06, E>AB ?5@5405B A;54CNICN :><0=4C: 
 

�4@5A 
К>4 

DC=:F
88 

!B0@H89 
109B 

=0G0;P=>3> 
04@5A0 

�;04H89 
109B 

=0G0;P=>3> 
04@5A0 

!B0@H89 109B 
4;8=O 
40==OE 

�;04H89 
109B 4;8=O 
40==OE 

�@>25@:0 

06 02 00 00 00 18 CRC 

�0: 8 2 A;CG05 A :>4>< DC=:F88 01, 40==K5 C?0:>20=K ?> >4=><C 18BC 4;O :064>3> 2E>40, A 
04@5A>20==K<8 40==K<8 2 ?>A;54=5< 7=0G8<>< ?>;>65=88 18B0. "4=0:>, ?>@O4>: 109B>2 2>72@0I5= 
A =081>;55 7=0G8B5;L=K< 109B><, 84CI8< ?5@2K<, B.5. =08<5=55 7=0G8B5;L=K9 109B 845B 
?>A;54=8<. "B25B =0 ?@82545==CN 2KH5 :><0=4C 1C45B 2 A;54CNI5< D>@<0B5: 

 

�4@5A 
К>4 

DC=:F88 

К>;8G5AB2> 
109B 

40==OE 

�8BO 0-7 
<;04H53> 

109B0 40==OE 

�8BO 
40==OE 15-8 

�8BO 23-16 
AB0@H53> 

109B0 40==OE 

�@>25@:0 

06 02 03 xx xx xx CRC 

 >65B 1KBL 2K1@0=> ;N1>5 :>;8G5AB2> 18B =0G8=0O A ;N1>3> <5AB0 2 >1;0AB8 40==KE ?@8 CA;>288, 
GB> =5 ?@54?@8=8<0NBAO ?>?KB:8 ?@>G5ABL 18BK 40;LH5 23-3> (2 MB>< A;CG05 1C45B 2>72@0I5= :>4 
>H81:8). !0?@8<5@, 4;O ?>;CG5=8O >B <5E0=87<0 A 04@5A>< 06 40==KE 87 480?07>=0 A 3 ?> 14 18B 
70?@>A 1C45B 8<5BL 284; 

 

�4@5A 
К>4 

DC=:F88 

!B0@H89 
109B 

=0G0;P=>3> 
04@5A0 

�;04H89 
109B 

=0G0;P=>3> 
04@5A0 

!B0@H89 109B 
4;8=O 
40==OE 

�;04H89 
109B 4;8=O 
40==OE 

�@>25@:0 

06 02 00 03 00 0C CRC 



�=AB@C:F8O 4;O <5E0=87<0  1 15.3 A Modbus    C.15 

 

"B25B 1C45B 8<5BL A;54CNI89 D>@<0B: 
 

 

�4@5A 
К>4 

DC=:F88 
К>;8G5AB2> 
109B 40==OE 

�8B 10-3 
<;04H53> 109B0 

40==OE 

�8BO 14-11 
AB0@H53> 109B0 

40==OE 

�@>25@:0 

06 02 02 xx xx CRC 

�06=>! �0?@>H5==O5 40==O5 1C4CB 2 <;04H5< 109B5 40==OE 8 2 4 <;04H8E 18B0E 2 AB0@H5< 
109B5 40==OE. !B0@H85 4 18B0 AB0@H53> 109B0 40==OE =5 1C4CB 8<5BP 7=0G5=8S. 

4.4.3 К>4 DC=:F88 F03 

 
1B0 :><0=40 ?@54>AB02;O5B 4>ABC? : C?@02;5=8N <5E0=87<><, 7040==><C 7=0G5=8N 70?@>A0 
?>;>65=8O, (7040==>9 B>G:5), <5@B2>9 7>=5, @538AB@0< <0:A8<0;L=>3> 8 <8=8<0;L=>3> ?>;>65=8O, 
8A?>;L7C5<KE 2 DC=:F88 <5AB=>3> ?>78F8>=5@0, :0: ?>:070=> 2 &01;8F5 4.5. 

#@8<5G0=85: �>72@0I5==>5 7=0G5=85 =5 1C45B A>>1I0BL, 1C4CB ;8 2 =5< >B@065=K ;N1K5 
?@>872545==K5 459AB28O A <><5=B0 ?@54K4CI59 7040==>9 :><0=4K @538AB@0, 87-70 
?@8=C48B5;L=KE :><0=4 :0BCH:0< 8;8, =0?@8<5@, 87-70 :><0=4 <5AB=>3> 8;8 48AB0=F8>==>3> 
C?@02;5=8O. 

!0?@8<5@, 4;O GB5=8O B5:CI53> 7=0G5=8O B>:0 <5@B2>9 7>=K 87 <5E0=87<0 A 04@5A>< 06 1C45B 
8A?>;L7>20BLAO A;54CNI0O :><0=40: 

 

�4@5A К>4 
DC=:F88 

!B0@H89 
109B 

=0G0;P=>3> 
04@5A0 

�;04H89 
109B 

=0G0;P=>3> 
04@5A0 

!B0@H89 
109B 4;8=O 
40==OE 

�;04H89 
109B 4;8=O 
40==OE 

 

�@>25@:0 

06 03 00 02 00 01 CRC 

"B25B 1C45B 2 A;54CNI5< D>@<0B5; 
 

�4@5A К>4 DC=:F88 
К>;8G5AB2> 109B 

40==OE 

!B0@H89 109B 
4;8=O 
40==OE 

�;04H89 
109B 4;8=O 
40==OE 

�@>25@:0 

06 03 02 00 0C CRC 

� MB>< A;CG05 2 >B25B5 C:070=> 7=0G5=85 <5@B2>9 7>=K 2 5% (0CH/0FFH=5%). 
 

4.4.4 К>4 DC=:F88 F04 

 
1B0 :><0=40 ?@54>AB02;O5B 4>ABC? : 8=D>@<0F88 >1@0B=>9 A2O78 ?> ?>;>65=8N. �0==K5 > 
?>;>65=88 2>72@0I0NBAO 2 2845 <0AHB018@>20==>3> 8-18B=>3> G8A;0.   &0:8< >1@07><, ?>;>65=85 
100% 2A5340 2>72@0I05BAO :0: 255. �0==K5 @07<5G5=K :0: ?>:070=> 2 &01;8F5 4.4. 

�;O AG8BK20=8O >1@0B=>9 A2O78 ?> ?>;>65=8N <5E0=87<0 A 04@5A>< 06 8A?>;L7C5BAO A;54CNI0O :><0=40; 
 

�4@5A К>4 
DC=:F88 

!B0@H89 109B 
=0G0;P=>3> 
04@5A0 

�;04H89 
109B 

=0G0;P=>3> 
04@5A0 

!B0@H89 109B 
4;8=O 
40==OE 

�;04H89 
109B 4;8=O 
40==OE 

�@>25@:0 

06 0 4 00 01 00 01 CRC 

�C45B ?>;CG5= A;54CNI89 >B25B; 
 

�4@5A К>4 
DC=:F88 

К>;8G5AB2> 
109B 40==OE 

!B0@H89 109B 
4;8=O 40==OE 

�;04H89 109B 
4;8=O 40==OE 

�@>25@:0 

06 04 02 00 35 CRC 

"= A>>B25BAB2C5B ?>;>65=8N ?@81;878B5;L=> 21%. 
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4.4.5 К>4 DC=:F88 F05 (4;S 2>7<>6=>AB8 H8@>:>25I0=8S) 
 
#@8 ?><>I8 MB>9 :><0=4K <>6=> 70?@>A8BL @01>BC <5E0=87<0. �=0G5=85 40==KE FF00 
(H5AB=04F0B5@8G=>5) 2K?>;=8B =5>1E>48<CN :><0=4C. �=0G5=85 40==KE 0000 A=8<5B A83=0; 
C?@02;5=8O. �=0G5=85 40==KE, >B;8G=>5 >B 0 8;8 FF00, 2>72@0I05B >B25B A :>4>< >H81:8. 
!0?@8<5@, 4;O ?>40G8 ?8B0=8O 8 48AB0=F8>==>3> 2E>4=>3> A83=0;0 70:@KB8O =0 <5E0=87< 06 E>AB>< 
4>;6=0 1KBL A35=5@8@>20=0 A;54CNI0O :><0=40; 

 

�4@5A К>4 
DC=:F88 

!B0@H89 109B 
=0G0;P=>3> 
04@5A0 

�;04H89 
109B 

=0G0;P=>3> 
04@5A0 

!B0@H89 
109B 4;8=O 
40==OE 

�;04H89 
109B 4;8=O 
40==OE 

�@>25@:0 

06 0 5 00 01 FF 00 CRC 

� >B25B =0 40==>5 A>>1I5=85 <5E0=87< 87<5=8B A>AB>O=85 2K1@0==>3> 2KE>40 8 25@=5B 
E>ABC A>>1I5=85 2 :0G5AB25 ?>4B25@645=8O. %;54C5B >B<5B8BL, GB> 70?8AL 2 ;N1>9 87 4 18B>2 
C?@02;5=8O ?@82545B : 2KE>4C <5E0=87<0 87 @568<0 ?>78F8>=8@>20=8O, 5A;8 >= 1K; 2K1@0= @0=55. 

 

�4@5A К>4 
DC=:F88 

!B0@H89 109B 
=0G0;P=>3> 
04@5A0 

�;04H89 
109B 

=0G0;P=>3> 
04@5A0 

!B0@H89 
109B 4;8=O 
40==OE 

�;04H89 
109B 4;8=O 
40==OE 

�@>25@:0 

06 0 5 00 01 FF 00 CRC 
 

4.4.6 К>4 DC=:F88 F06 (4;S 2>7<>6=>AB8 H8@>:>25I0=8S) 
 

1B0 :><0=40 8A?>;L7C5BAO 4;O 2K?>;=5=8O 459AB289 %&"#, ���$/&0, "&�$/&0, ���$�/ (ESD), 
�0:@KBL =0 H03 8 "B:@KBL =0 H03, 8;8 4;O >1=>2;5=8O ?>;>65=8O. �@><5 B>3> <>6=> 7040BL <5@B2CN 
7>=C 8 <8=8<0;L=>5 8 <0:A8<0;L=>5 ?>;>65=85. �0==K5 @07<5G5=K, :0: ?>:070=> 2 &01;8F5 4.5. 
$538AB@ C?@02;5=8O <5E0=87<>< ?@8=8<05B >4=> 87 H5AB8 7=0G5=89 4;O 2K?>;=5=8O 459AB289, 
?>:070==KE 2 B01;8F5 4.6. 
$568< H8@>:>25I0=8O ?>445@68205BAO 40==>9 :><0=4>9, >4=0:>, B>;L:> :><0=4K %&"# 8 ���$�/ 
(ESD) 1C4CB 2K?>;=OBLAO ?@8 ?>402;5=88 :><0=4 "&�$/&0 8 ���$/&0. #> ?>;CG5=88 ;N1>9 87 MB8E 
:><0=4 <5E0=87< 2K945B 87 @568<0 ?>78F8>=8@>20=8O. 

!0?@8<5@, 4;O ?5@540G8 7040=8O ?>;>65=8O 50% =0 ?>78F8>=5@ 4>;6=0 1KBL 8A?>;L7>20=0 
A;54CNI0O :><0=40. �0?@>A >B E>AB0: 

 

�4@5A К>4 
DC=:F88 

!B0@H89 109B 
=0G0;P=>3> 
04@5A0 

�;04H89 
109B 

=0G0;P=>3> 
04@5A0 

!B0@H89 
109B 

40==OE 

�;04H89 
109B 

40==OE 

�@>25@:0 

06 06 00 01 80 00 CRC 

#5@54 ?>;CG5=85< 7040=8O ?>;>65=8O <5E0=87< ?5@5945B 2 @568< ?>78F8>=8@>20=8O, 2 :>B>@>< 
>AB0=5BAO 4> 53> >B<5=K ?@8=C48B5;L=>9 :><0=4>9 8;8 :><0=4>9 7040=8O @538AB@0 C?@02;5=8O.  
#@5420@8B5;L=> 7040==0O :><0=40 >B45;L=>3> @538AB@0 2>72@0I05BAO E>ABC 2 >B25B5 <>4C;O Modbus. 
"B25B 254><>3>: 

 

�4@5A К>4 
DC=:F88 

!B0@H89 109B 
=0G0;P=>3> 
04@5A0 

�;04H89 109B 
=0G0;P=>3> 
04@5A0 

!B0@H89 
109B 

40==OE 

�;04H89 
109B 

40==OE 

�@>25@:0 

06 06 00 01 80 00 CRC 

� :0G5AB25 2B>@>3> ?@8<5@0, 4;O 42865=8O =0 70:@KB85 87 ?>;>65=8O 10% 4>;6=0 
1KBL >B?@02;5=0 A;54CNI0O :><0=40. �0?@>A >B E>AB0: 

�4@5A К>4 
DC=:F88 

!B0@H89 109B 
=0G0;P=>3> 
04@5A0 

�;04H89 
109B 

=0G0;P=>3> 
04@5A0 

!B0@H89 
109B 

40==OE 

�;04H89 
109B 

40==OE 

�@>25@:0 

06 06 00 01 1A 01 CRC 
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"B25B 254><>3>: 
 

�4@5A К>4 
DC=:F88 

!B0@H89 109B 
=0G0;P=>3> 
04@5A0 

�;04H89 
109B 

=0G0;P=>3> 
04@5A0 

!B0@H89 
109B 

40==OE 

�;04H89 
109B 

40==OE 

�@>25@:0 

06 06 00 01 1A 01 CRC 

� ?@8<5@5 3 4;O >B:@K20=8O 2 B5G5=85 5 A5:C=4 4>;6=0 1KBL ?5@540=0 
A;54CNI0O :><0=40. �0?@>A >B E>AB0: 

 

�4@5A К>4 
DC=:F88 

!B0@H89 109B 
=0G0;P=>3> 
04@5A0 

�;04H89 
109B 

=0G0;P=>3> 
04@5A0 

!B0@H89 
109B 

40==OE 

�;04H89 
109B 

40==OE 

�@>25@:0 

06 06 00 00 20 05 CRC 

"B25B 254><>3>: 
 

�4@5A К>4 
DC=:F88 

!B0@H89 109B 
=0G0;P=>3> 
04@5A0 

�;04H89 
109B 

=0G0;P=>3> 
04@5A0 

!B0@H89 
109B 

40==OE 

�;04H89 
109B 

40==OE 

�@>25@:0 

06 06 00 00 20 05 CRC 
 

 

 

4.4.7 К>4 DC=:F88 F07 

 
1B0 DC=:F8O ?>72>;O5B ?>;L7>20B5;N ?>;CG8BL >A>1K9 AB0BCA <5E0=87<0 A>3;0A=> 
40==K< B01;8FK =865. 

 

�8B 
40==KE 

�=0G5=85 

0 �;>:8@>2:0 42830B5;O 
1 "1@K2 D07K 

2 "H81:0 ?> <><5=BC 2 =0?@02;5=88 "&�$/&" 

3 "H81:0 ?> <><5=BC 2 =0?@02;5=88 ���$/&" 

4 "H81:0 D878G5A:>3> ?>;>65=8O 
5 �A?><>30B5;L=>5 48AB0=F8>==>5 70:@KB85, >B:@KB85 8 >AB0=>2:0 / 

0:B820F8O C?@02;5=8O 
6 �0@575@28@>20=> 
7 �0@575@28@>20=> 

 

!0?@8<5@, 70?@>A >B E>AB0: 
 

�4@5A К>4 DC=:F88 �@>25@:0 

06 07 CRC 

"B25B 254><>3>: 
 

�4@5A К>4 DC=:F88 �0==O5 
:0BCH:8 

�@>25@:0 

06 07 XX CRC 
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4.4.8 К>4 DC=:F88 F08 

 
�;O ?@>25@:8 =04;560I59 @01>BK 8=B5@D59A0 ?@54CA<>B@5= @O4 B5AB>2. "=8 20@L8@CNBAO ?> 
A;>6=>AB8 >B ?@>ABKE :>;LF52KE B5AB>2 4> 4>ABC?0 : >?@545;5==K< @538AB@0< ?@>872>48B5;L=>AB8. 
$538AB@K ?@>872>48B5;L=>AB8 8=8F80;878@CNBAO ?@8 2:;NG5=88 ?8B0=8O.  �A5 @538AB@K 
?@>872>48B5;L=>ABL A>45@60B =5?>4?8A0==K5 16-18B=K5 F5;K5 G8A;0. 
$07;8G=K5 DC=:F88 4803=>AB8:8 2K18@0NBAO <5B>4>< 87<5=5=8O 40==KE 2 ?>;5 :>40 4803=>AB8:8. 
#>445@68205<K5 :>4K 4803=>AB8:8 ?@82545=K 2 &01;8F5 4.7 =865. 

"01;8F0 4.7: К>4O :>;PF52>3> B5AB0 

�803=>AB8G5A:85 :>4O $C=:F8S 

00 �0==K5 >B25B0 =0 70?@>A 
01 #5@570?CA: A>548=5=89 

02 �0@575@28@>20=> 

04 #@8=C48B5;L=K9 ?5@52>4 254><KE 2 
@568< B>;L:> ?@>A;CH820=8O 

 
 

�5@570?CA: A>548=5=89 ÿ 01 Āÿ 5A;8 254><K9 =0E>48BAO 2 @568<5 B>;L:> ?@>A;CH820=8O, B> 
?>A;5 ?5@570?CA:0 A>548=5=89 >= 2KE>48B 87 MB>3> @568<0, 8 =0 E>AB =5 ?5@5405BAO =8:0:>9 
8=D>@<0F88, 0 AG5BG8: A>1KB89 A2O78 4;O 254><>3> A1@0AK205BAO. 
�@8=C48B5;P=O9 @568< B>;P:> ?@>A;CH820=8S 4;S 254><OEÿ04Āÿ )>AB ?5@5405B �0==O5  
0000h, 0 254><K9 ?5@5E>48B 2 @568< B>;L:> ?@>A;CH820=8O. "A=>2=0O :><0=40 :>;LF52>3> B5AB0 
8<55B A;54CNI89 284. �0?@>A >B E>AB0: 

 

�4@5A К>4 
DC=:F88 

!B0@H89 109B 
:>40 70?CA:0 
4803=>AB8:8 

�;04H89 109B 
:>40 70?CA:0 
4803=>AB8:8 

!B0@H89 
109B 

40==OE 

�;04H89 
109B 

40==OE 
�@>25@:0 

06 08 00 00 A5 37 CRC 

"B25B 254><>3>: 
 

�4@5A К>4 
DC=:F88 

!B0@H89 109B 
:>40 70?CA:0 
4803=>AB8:8 

�;04H89 109B 
:>40 70?CA:0 
4803=>AB8:8 

!B0@H89 
109B 

40==OE 

�;04H89 
109B 

40==OE 
�@>25@:0 

06 08 00 00 A5 37 CRC 

 >4C;L Modbus 1C45B >BAG8BK20BL 4803=>AB8:C 4;O A>>1I5=89 ?> A5B8 8 A>1KB89 @01>BK 254><KE 
CAB@>9AB2. $538AB@ 4803=>AB8:8 A>45@68B 18BK, C:07K20NI85 =0 2>AAB0=>2;5=85 AB>@>652>3> 
B09<5@0, >H81:C 8=B5@D59A0 <0B5@8=A:>9 ?;0BK, 0:B82=K9 A83=0; 020@88 :0=0;0 RS-485, 8.B.4., 
:0: ?>:070=> 2 &01;8F5 4.8. 

4.4.9 К>4 DC=:F88 F15 (4;S 2>7<>6=>AB8 H8@>:>25I0=8S) 
 

#� 2 MB> 2@5<O 70?8AK205B 7=0G5=8O 0)))) 2 254><>3> (<5E0=87<) 87 <=>65AB20 :0BCH5: (=01>@ 
>?5@0F89, A<. &01;8FC 4.3). 

�=0;>38G=> F05, => <>65B >4=>2@5<5==> ?5@54020BL =5A:>;L:> :><0=4. � A;CG05 ?5@540G8 
=5A:>;L:8E :><0=4 <5E0=87< <>65B 2K?>;=OBL 8E ?> >4=>9 70 @07 2 ?>@O4:5 ?@8>@8B5B0 >B 
2KAH53> : =87H5<C: �20@8O (ESD)-AB>? / C45@6820BL - 70:@KBL - >B:@KBL. 

!0?@8<5@: #CABL 254><>5 CAB@>9AB2> 1C45B >AB0=>2;5=>; 8;8 >AB0=>2;5=> 
4;O C45@60=8O / >B:@KB8O / 70:@KB8O / �20@8O = =5B / =5B / =5B / =5B. 00 
>B?CI5=, 55 0:B828@>20=. 



�=AB@C:F8O 4;O <5E0=87<0  1 15.3 A Modbus    C.19 

 

�0?@>A >B E>AB0: 
 

�4@5A К>4 
DC=:F88 

!B0@H89 
109B 

04@5A>2 

�;04H89 
109B 04@5A0 

�;8=0 
AB0@H53> 
109B0 

�;8=0 
<;04H53> 
109B0 

К>;8G5AB
2> 109B �0==O5 �@>25@:0 

06 0F 00 00 00 04 01 00 CRC 
 

"B25B 254><>3>: 
 

�4@5A К>4 
DC=:F88 

!B0@H89 
109B 

04@5A>2 

�;04H89 
109B 

04@5A0 

�;8=0 
AB0@H53> 
109B0 

�;8=0 
<;04H53> 
109B0 

�@>25@:0 

06 0F 00 00 00 04 CRC 

"1JOA=5=85: A;54C5B 871530BL >4=>2@5<5==>9 ?5@540G8 :><0=4 C?@02;5=8O 8 A83=0;>2 @5;5, 
?>A:>;L:C ?@8 70?CA:5 42830B5;O 2>7=8:0NB A8;L=K5 ?><5E8, :>B>@K5 <>3CB ?>2;8OBL =0 
A>548=5=85, 4065 5A;8 @57C;LB0BK B5AB>2 25@=K. 

4.4.10 К>4 DC=:F88 F16 (4;S 2>7<>6=>AB8 H8@>:>25I0=8S) 
 

1B0 :><0=40 8A?>;L7C5BAO 4;O C?@02;5=8O <5E0=87<>< 8 4;O 703@C7:8 8=D>@<0F88 > 
:>=D83C@0F88. � =0AB>OI55 
2@5<O 4>ABC?=K B>;L:> ?0@0<5B@K, C:070==K5 2 &01;8F5 4.5, GB> >3@0=8G8205B <0:A8<0;L=>5 
:>;8G5AB2> @538AB@>2 4> 6. 
!0?@8<5@, :><0=40 4;O ?@5420@8B5;L=>9 CAB0=>2:8 70?@>A0 ?>;>65=8O 8 <5@B2>9 7>=K 
>4=>2@5<5==> 4;O <5E0=87<0 06 1C45B: 

 

�4@5A 
К>4 
DC=:-
F88 

!B0@-
H89 
109B 
04@5-
A>2 

�;04-
H89 
109B 
04@5A0 

�;8=0 
AB0@H
53> 
109B0 

�;8=0 
<;04
H53> 
109B0 

К>;8
G5AB-
2> 
109B 

!B0@H89 
109B 
4;8=O 
40==OE 

�;04H89 
109B 
4;8=O 
40==OE 

!B0@H89 
109B 
4;8=O 
40==OE 

�;04H89 
109B 
4;8=O 
40==OE 

�@>25
@:0 

06 10 00 01 00 02 04 00 FF 00 0F CRC 

 �>;>65=85 �5@B20S 7>=0  

 

#@82545==0O 2KH5 :><0=40 7040AB 70?@>A =0 100% 8 <5@B2CN 7>=C, @02=CN 5%. "B25B 1C45B B5< 
65, GB> 8 A>>1I5=85, => 157 ?>;59 AG5BG8:0 109B 8 ?>;59 40==KE, =0?@8<5@, 

 

�4@5A 
$C=:F8S 

К>4 

!B0@H89 109B 
04@5A>2 

�;04H89 
109B 04@5A0 

!B0@H89 
109B 

:>;8G5AB20 

�;04H89 
109B 

:>;8G5AB20 

�@>25@:0 

06 10 00 01 00 02 CRC 
 

4.4.11 К>4 DC=:F88 F17 (4;S 2>7<>6=>AB8 H8@>:>25I0=8S) 
 

#5@540G0 ID 254><>3> ?>72>;O5B ?>;L7>20B5;N ?>;CG8BL 8=D>@<0F8N > B8?5 254><>3> CAB@>9AB20 
Modbus 8 C@>2=5 ?@>1;5<K. �><0=40 4;O ?>;CG5=8O MB>9 8=D>@<0F88 (>B <5E0=87<0 06) ?@82545=0 
=865: 
�0?@>A >B E>AB0: 

 

�4@5A К>4 DC=:F88 �@>25@:0 

06 11 CRC 
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"B25B 1C45B 8<5BL A;54CNI89 D>@<0B: 
 

�4@5A К>4 
DC=:F88 

К>;8G5AB2> 
109B 

�028A8<>5 
CAB@>9AB2> 

�@>25@:0 

06 11 08 8 109B CRC 

#>A:>;L:C 8=B5@D59A =5 ?>445@68205B @01>BC A <0;>9 =03@C7:>9, B> MB>B 109B 1C45B 
2A5340 2>72@0I0BLAO :0: 00, :0: 8 ID 254><>3>. (>@<0B 48 109B ?@82545= =865; 

�028A8<>5 CAB@>9AB2>: D>@<0B 8 109B 

�09BK1ÿ:>4 845=B8D8:0F88，=0?@8<5@ÿBR Mbus (:0640O F8D@0 - :>4 ASCII)Ā 

�09BK2-5ÿ?CABK5Ā 

�09BK 6-8: 25@A8O #", =0?@8<5@: MXX. 
 

4.4.12 �=D>@<0F8S >1 >H81:0E 

 
�A;8 <>4C;L Modbus >1=0@C68; >H81:C, ?@8 :>B>@>9 A>>1I5=85 =5 <>65B 1KBL :>@@5:B=> 
45:>48@>20=>, =0?@8<5@, 8<55BAO >H81:0 :>=B@>;L=>9 AC<<K (CRC), B> >B25B0 =5 1C45B. �A;8 254><>5 
CAB@>9AB2> 2 A>AB>O=88 :>@@5:B=> 45:>48@>20BL A>>1I5=85, =>, =0?@8<5@, =5 ?>445@68205B 
70?@>H5==CN >?5@0F8N, 8;8 5A;8 40==K5 2KE>4OB 70 ?@545;K 4>?CAB8<KE 480?07>=>2, B> 1C45B 
AD>@<8@>20=> A>>1I5=85 >1 8A:;NG5=88. %?8A>: >B25B=KE :>4>2 8A:;NG5=89 ?@82545= 2 &01;8F5 4.9. 

"01;8F0 4.9: К>4O >H81>: 

К>4 >H81:8ÿYYĀ �=0G5=85 

01 !5:>@@5:B=0O DC=:F8O 
02 !5:>@@5:B=K9 04@5A 40==KE 
03 !5:>@@5:B=>5 7=0G5=85 40==KE 

 

�0?@>A >B E>AB0: ;N1>9 70?@>A 87 ?@82545==KE 2KH5. !865 ?@82545= D>@<0B >BG5B0 >1 8A:;NG5=88; 
 

�4@5A К>4 DC=:F88 (A<. 
?@8<5G0=85) 

К>4 
>H81:8 

�@>25@:0 

�4@5A 254><>3> XX YY CRC 

 

�@8<5G0=85: К>4 DC=:F88 %% = 80� + :>4 DC=:F88 87 70?@>A0 E>AB0. 
 

4.4.13 (8@>:>25I0B5;P=0S 8=D>@<0F8S 

� @0<:0E A?5F80;870F88 ?@>B>:>;0 Modbus B>;L:> :>4K DC=:F89 5, 6, 8, 8 16 ?@87=0NBAO 
?@8<5=8<K<8 4;O H8@>:>25I0=8O. �;O <8=8<870F88 25@>OB=>AB8 >H81>G=>9 @01>BK <5E0=87<0 
1K;8 22545=K 4>?>;=8B5;L=K5 >3@0=8G5=8O 2 #" <>4C;O Modbus, 2 @57C;LB0B5 :>B>@KE B>;L:> 
:><0=4K ���$�/ (ESD) 8 %&"#, 8A?>;L7CNI85 :>4K 5 8 6, O2;ONBAO 459AB2CNI8<8 
H8@>:>25I0B5;L=K<8 A>>1I5=8O<8, B.5. A?>A>1=K<8 ?@5@20BL 459AB285 :><0=4K "&�$/&0 8;8 
���$/&0. �;>10;L=K5 :><0=4K 2 4@C385 @538AB@K @07@5H5=K. 
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#@8;>65=85 � 
'0AB> 8A?>;P7C5<O5 :><0=4O 

� B01;8F5 =865 ?@82545=K :><0=4K, C4>2;5B2>@ONI85 1>;LH8=AB2C 70?@>A>2. #@8<5G0=85: 40==K5 
2 H5AB=04F0B5@8G=>< D>@<0B5 4;O :04@0. 

�?5@0F8S �B?@028BP :04@ E>AB>< (2:;RG0S CRC) 
�>7<>6=O9 :04@ >B25B0 >B 

254><>3> 

К><0=40 !B>? 

(?>445@6820BP) 

06050000FF008D8D   (22>4OI89 :04@)  
060500000000CC7D ÿ>G8AB8BL :04@Ā 

06050000FF008D8D 

060500000000CC7D 

К><0=40 70:@OB8S 

(?>445@6820BP) 

06050001FF00DC4D (22>4OI89 :04@) 
0605000100009DBDÿ>G8AB8BL :04@Ā 

06050001FF00DC4D 

0605000100009DBD 

К><0=40 �B:@OBP 

(?>445@6820BP) 

06050002FF002C4D (22>4OI89 :04@) 
0605000200006DBD  (>G8AB8BL :04@Ā 

06050002FF002C4D 

0605000200006DBD 

К><0=40 �20@8S (ESD) 
(?>445@6820BP) 

06050003FF007D8D  (22>4OI89 :04@) 
0605000300003C7D   (>G8AB8BL :04@Ā 

06050003FF007D8D 

0605000300003C7D 

К><0=40 !B>? 
(>4=>:@0B=>) 

 

060600000000887D 
 

060600000000887D 

К><0=40 70:@OB8S 
(>4=>:@0B=>) 

 

06060000010089ED 
 

06060000010089ED 

К><0=40 �B:@OBP 
(>4=>:@0B=>) 

 

060600000200891D 
 

060600000200891D 

К><0=40 �20@8S (ESD) 
(>4=>:@0B=>) 

 

060600000300888D 
 

060600000300888D 

�B:@OBP =0 H03 xx S 
(>4=>:@0B=>) 

0606000020xxCRC (0≤xx≤255) 0606000020xxCRC(0≤xx≤255) 

�0:@OBP =0 H03 xx S 
(>4=>:@0B=>) 

0606000010xxCRC (0≤xx≤255) 0606000010xxCRC(0≤xx≤255) 

�5@5<5AB8BP 2 
?>;>65=85 >4=>:@0B=>

Ā 

060600018000B87D  (#5@5<5AB8BL 2 50 %) 

060600011000D47D  (#5@5<5AB8BL 2 6 %) 

06060001C00089BDÿ#5@5<5AB8BL 2 75 %) 

060600018000B87D 

060600011000D47D 

06060001C00089BD 

�0?@>A AB0BCA0 
0~15 18B AB0BCA0 
���/�/�� 

0602000000107871 060202xxxxCRC 

�0?@>A D878G5A:>3> 
?>;>65=8S 8 ?>;>65-
=8S ?>78F8>=8@>20=8S 

ÿ2 109B0Ā 

 
06040001000221BC 

 
060402xxxxCRC 

�0?@>A 8=D>@<0F88 > 
A?5F80;P=OE 18B0E 

 
060743D2 

 

0607xxCRC 

�803=>AB8G5A:>5 
A>>1I5=85 

(E>AB4254><K9) 

 

06080000xxxxCRC 
%>548=5=85 2 ?>@O4:5, 5A;8 
>B25B A>45@68B B5 65 40==K5, 
GB> ?>;CG5=K >B 254><>3>. 

�040=85 ?0@0<5B@0 06100002000404200340B0A3D0 06100002000461BD 

ÿ4 �09B0Ā  5@B20O 7>=0 ＝2%，<8=8<0;L=>5 
?>;>65=85 = 25%，<0:A8<0;L=>5 
?>;>65=85 ＝69% 

 

#@8<5G0=85: @07=8F0 <564C F16 8 F06 70:;NG05BAO 2 GB5=88 >4=>3> 8;8 =5A:>;L:8E ?0@0<5B@>2. 
#@82545==K5 =865 :><0=4K <>3CB 8A?>;L7>20BLAO 2 =5:>B>@KE A8BC0F8OE. 



 

 

 

�><0=4K 7040=8O =5A:>;L:8E @538AB@>2: 

------------061000000001010081B0  !B>? 

------------06100000000101014070  �0:@OBP 

------------06100000000101020071  �B:@OB> 

------------0610000000010103C1B1  �20@8S (ESD) 

------------0610000100010180BDD0  #5@5<5AB8BL 2 80 

------------0610000100010110BDBC  #5@5<5AB8BL 2 10 

------------06100001000101C0BC20  #5@5<5AB8BL 2 %0 

------------0610000400020200FFC1E0   8=8<0;L=>5 ?>;>65=85 = 00 8 <0:A8<0;L=>5 
?>;>65=85 = FF ÿ?> C<>;G0=8NĀ 

 
 


