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�>@8B 8;8 <8305B :@0A=K9, =5?@5@K2=> 3>-
@8B 75;5=K9 "H81:0 2 @01>B5 <>4C;O 

�;>: A25B>48>4>2 
!5 3>@8B �0=0; 8A?@025=, 2E>4=>3> A83=0;0 =5B 
�>@8B 75;5=K9 �0=0; 8A?@025=, 5ABL 2E>4=>9 A83=0; 
�>@8B :@0A=K9 �0=0; =5 8A?@025= 

 

 4.4 #DB7D4@@AB9 B59EC9K9A<9 

4.4.1 #@>3@0<<=>5 >15A?5G5=85 <>4C;O @07<5I05BAO 2> 2AB@>5==>9 Flash-?0<OB8 

<8:@>:>=B@>;;5@0. 

&0: 65 ?@>3@0<<=>5 >15A?5G5=85 >B25G05B 70 >1<5= 8=D>@<0F859 ?> H8=5 #�� 

ELPLC-BUS A ?@>F5AA>@=K<8 <>4C;O<8 2 A>AB025 #��.  

% B>G:8 7@5=8O ?@8:;04=>3> ?@>3@0<<=>3> >15A?5G5=8O, 8A?>;=O5<>3> =0 ?@>F5A-

A>@=>< <>4C;5, <>4C;L  �� 8<55B 04@5A=>5 ?@>AB@0=AB2>, 4>ABC? : :>B>@><C >15A?5G8-

205BAO G5@57 A;C61C H8=K 8;8 181;8>B5:C 4>ABC?0 : H8=5 ELPLC-BUS. $538AB@K <>4C;O 

?@54AB02;5=K 2 B01;8F5 4.2. 
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&01;8F0 4.2 - �4@5A=>5 ?@>AB@0=AB2> <>4C;O  ��. 

А8D9E !4<@9AB64A<9 �?<A4 
(54=F) 

ЧF./ 
�4C. 

"C<E4A<9 

0x0000 VENDOR_ID 2 R �45=B8D8:0B>@ ?@>872>48B5;O. �;O �!-'  2A5-
340: 0x0000 

0x0002 DEVICE_ID 2 R �45=B8D8:0B>@ CAB@>9AB20, 4;O  ��17 – 0x0004 

0x0004 COMMAND 2 R �;O >B;04:8 :>4 :><0=4K 
0x0006 COM-

MAND_STATUS 
2 R %B0BCA :><0=4K (4;O >B;04:8) 

0x0008 REVISION_ID 1 R �5@A8O CAB@>9AB20 
0x0009 FIRMWARE_VER 2 R  
0x000B CLASS_CODE 1 R �;0AA CAB@>9AB20 
0x000C PROTOCOL_VER 1 R �5@A8O ?>445@68205<>3> ?@>B>:>;0 
0x000D MAX_BAUD_RAT

E 
1 R  0:A8<0;L=> ?>445@68205<0O A:>@>ABL ?5@540G8 

40==KE  18B/A. 
1 – 1  
2 – 2  
4 – 4  
8 – 8  
12 – 12  
16 – 16  

0x000E CURR_BAUDRAT

E_1 
1 R &5:CI0O A:>@>ABL >1<5=0 ?> 8=B5@D59AC (2 A>>B-

25BAB288 A B01;8F59 4;O  MAX_BAUD_RATE) ?> 
:0=0;C 1 
0 – >H81:8 ?@8 8=8F80;870F88 UART 

0x000F CURR_BAUDRAT

E_2 
1 R &5:CI0O A:>@>ABL >1<5=0 ?> 8=B5@D59AC (2 A>>B-

25BAB288 A B01;8F59 4;O  MAX_BAUD_RATE) ?> 
:0=0;C 2 
0 – >H81:8 ?@8 8=8F80;870F88 UART 

0x0010 UPTIME_SEC 4 R �@5<O @01>BK ?>A;5 70?CA:0 2 A5:C=40E 
0x0014 BOOTS_COUNT 4 R %G5BG8: 70?CA:>2 
0x0018 DEVICE_STATUS 4 R &5:CI89 AB0BCA CAB@>9AB20 
0x001C INT_STATUS 4 R/W %B0BCA ?@5@K20=89 

%B0B8AB8:0 A>548=5=8O ?> :0=0;C 1 
0x0020 INTS 4 R �>;8G5AB2> ?@5@K20=89 ?> ?@85<C 
0x0024 PACK-

ETS_RECEIVE 
4 R #@8=OB> :>@@5:B=KE ?0:5B>2 

0x0028 PACKETS_SENT 4 R "B?@02;5=> ?0:5B>2 
0x002% FOR-

EIGN_ADDRESS 
4 R #@8=OB> GC68E ?0:5B>2 

0x0030 CRC_ERRORS 4 R "H81>: :>=B@>;L=>9 AC<<K 

0x0034 FRAME_ERRORS 4 R "H81>: :04@0 UART 
0x0038 SPI_IRQ 4 R #@5@K20=89 SPI. (#@8 045:20B=>9 @01>B5 DMA 

?@5@K20=89 1KBL =5 4>;6=>) 
0x003% DMA_ERRORS 4 R "H81>: DMA 
0x0040 PROTO-

COL_ERRORS 
4 R "H81>: ?@>B>:>;0 (D>@<0B0 ?0:5B0) 

%B0B8AB8:0 A>548=5=8O ?> :0=0;C 2 
0x0044 INTS 4 R �>;8G5AB2> ?@5@K20=89 ?> ?@85<C 
0x0048 PACK-

ETS_RECEIVE 
4 R #@8=OB> :>@@5:B=KE ?0:5B>2 

0x004C PACKETS_SENT 4 R "B?@02;5=> ?0:5B>2 
0x0050 FOR-

EIGN_ADDRESS 
4 R #@8=OB> GC68E ?0:5B>2 
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0x0054 CRC_ERRORS 4 R "H81>: :>=B@>;L=>9 AC<<K 

0x0058 FRAME_ERRORS 4 R "H81>: :04@0 UART 
0x005C SPI_IRQ 4 R #@5@K20=89 SPI. (#@8 045:20B=>9 @01>B5 DMA 

?@5@K20=89 1KBL =5 4>;6=>) 
0x0060 DMA_ERRORS 4 R "H81>: DMA 
0x0064 PROTO-

COL_ERRORS 
4 R "H81>: ?@>B>:>;0 (D>@<0B0 ?0:5B0) 

�0@575@28@>20=> 
0x0068  24 R �0@575@28@>20=> 

�4@5A=>5 ?@>AB@0=AB2>, A?5F8D8G=>5 4;O <>4C;O 48A:@5B=>3> 22>40 
0x0080 rx_time 4 R �@5<O 2K2>40 A83=0;>2 :0=0;>2 1-8, <:A. 

�=CB@5==55 =5A8=E@>=878@>20==>5 2@5<O <>4C;O 
0x0084 data 16 R �>4K 40==KE :0=0;>2 1-8 - <0AA82 87 2>AL<8     

16-@07@O4=KE F5;KE G8A5;.  
#5@2K< @0A?>;>65= :>4 :0=0;0 1. 

0x0094 mode 8 R $568<K :0=0;>2 1-8 - <0AA82 87 2>AL<8                
8-@07@O4=KE F5;KE G8A5;.  
#5@2K< @0A?>;>65= :>4 =0AB@>9:8 :0=0;0 1. 

0x00AC status 1 R %>AB>O=85 <8:@>?@>F5AA>@0, 2K?>;=ONI53> ?@5-
>1@07>20=85: 
0 – =5B >H81>: 
x – :>4 >H81:8 

0x00AD @575@2 3 R  
�><0=4K :>=B@>;;5@0 *�# 

0x00B0 rx_time 4 R/W W - !5 2;8O5B =0 @01>BC <>4C;O  
R - �@5<O ?>;CG5=8O @57C;LB0B>2 2K?>;=5=8O 
:><0=4K 4;O :0=0;>2 1-8, <:A. 
�=CB@5==55 =5A8=E@>=878@>20==>5 2@5<O <>4C;O 

0x00B4 cmd 4 R/W W - �><0=40 4;O :0=0;>2 1-8   
R - %>AB>O=85 2K?>;=5=8O :><0=4K: 
0 - :><0=40 =5 ACI5AB2C5B 
0x80 – B09<-0CB 2K?>;=5=8O :><0=4K 
�8B 7=0 – :><0=40 2K?>;=O5BAO 
�8B 7=1 – :><0=40 2K?>;=5=0 

0x00B8 data 16 R/W  0AA82 87 2>AL<8 16-@07@O4=KE G8A5; 
W - #0@0<5B@K :><0=4K 4;O :0=0;>2 1-8 
R - $57C;LB0B 2K?>;=5=8O :><0=4K 4;O :0=0;>2  
1-8.  
#5@2K< @0A?>;>65= @57C;LB0B :0=0;0 1. 

0x00C8 status 1 R/W W - !5 2;8O5B =0 @01>BC <>4C;O 
R - %>AB>O=85 <8:@>?@>F5AA>@0, 2K?>;=ONI53> 
*�#: 
0 – =5B >H81>: 
x – :>4 >H81:8 

 

 4.5 �BAEFDG>J<я  �� 

4.5.1 �=5H=89 284  �� 87>1@065= =0 @8AC=:5 1.1. 

�>=AB@C:F8O <>4C;O C=8D8F8@>20=0 8 A>AB>8B 87 ?5G0B=>9 ?;0BK 8 ;8F52>9 ?0=5-

;8. �;O D8:A0F88 <>4C;O 2 <>=B06=>< :0@:0A5 2 ;8F52>9 ?0=5;8 <>4C;O CAB0=>2;5=K =5-

2K?040NI85 28=BK. 
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!0 ;8F52>9 ?0=5;8 <>4C;O @0A?>;>65=K @07J5<K 4;O ?>4A>548=5=8O 2E>4=KE F5-

?59 2 A>>B25BAB288 A @8AC=:>< 4.2, 0 B0:65 8=48:0B>@ @568<>2 @01>BK 8 A>AB>O=8O <>4C-

;O. $07Jё< 4;O ?>4A>548=5=8O 2E>4=KE F5?59 B8?0 DS1037-01-37FNAKSI74 , >B25B=0O 

G0ABL – DCS-037. 

!0 704=59 G0AB8 <>4C;O @0A?>;>65= @07J5< 4;O ?>4:;NG5=8O : >1J548=8B5;L=>9 

?0=5;8 2 :0@:0A5. 

 

 
$8AC=>: 4.2 - �KE>4=>9 @07J5<  �� (284 A> AB>@>=K ?>4:;NG5=8O) 

 4.6 "EB59AABEF< <ECB?P;B64A<я 

4.6.1 �;O ?>4:;NG5=8O A83=0;>2 : <>4C;N @5:><5=4C5BAO 8A?>;L7>20BL :@>AA>2K9 

<>4C;L  ���17 �/.�.469546.104 (?>AB02;O5BAO ?> >B45;L=><C 70:07C). 

!0 @8AC=:5 4.3  87>1@065= A1>@>G=K9 G5@B56 <>4C;O :@>AA>2>3> 48A:@5B=>3> 22>-

40  ���17  

 
$8AC=>: 4.3 – %1>@>G=K9 G5@B56  ���17. 
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!0 @8AC=:5 4.4 87>1@065=> ?>4:;NG5=85 : <>4C;N  ��17 :@>AA>2>3> <>4C;O 

 ���17. 

 
$8AC=>: 4.4 – #>4:;NG5=85 :@>AA>2>3> <>4C;O :  ��17 

 

4.6.2 �;O ?>4:;NG5=8O :@>AA>2>3> <>4C;O  ���17: <>4C;N  �� 8A?>;L7C5BAO 

:015;L &��$.685611.001 

4.6.3 #>4:;NG5=85 :0=0;>2 : :@>AA>2><C <>4C;N  ���17 ?@82545=>                    

2 B01;8F5   4.3. 

&01;8F0 4.3 - #>4:;NG5=85 :0=0;>2 :  ��� 17 (@07Jё< XS2) 

�>=B0:B �0=0; �>=B0:B �0=0; 

1 IN1 17 IN17 

2 IN2 18 IN18 

3 IN3 19 IN19 

4 IN4 20 IN20 

5 IN5 21 IN21 

6 IN6 22 IN22 

7 IN7 23 IN23 

8 IN8 24 IN24 
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9 IN9 25 IN25 

10 IN10 26 IN26 

11 IN11 27 IN27 

12 IN12 28 IN28 

13 IN13 29 IN29 

14 IN14 30 IN30 

15 IN15 31 IN31 

16 IN16 32 IN32 
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 5 'EF4AB6>4 

 5.1 &D95B64A<я 59;BC4EABEF< 

5.1.1 #@8 CAB0=>2:5 =5>1E>48<> AB@>3> A>1;N40BL ?@82545==K5 =865 ?@028;0 8 

?@>F54C@K 4;O B>3>, GB>1K 871560BL ?>2@5645=8O  ��, ?>4:;NG05<>3> >1>@C4>20=8O, 0 

B0:65 B@02< ?5@A>=0;0. 

5.1.2 #@8 >1@0I5=88 A  �� A;54C9B5 B@51>20=8O< 157>?0A=>AB8, >?8A0==K< 2 

40==>< @0745;5. #�" «�!-'  8<. �.%. �@C:0» =5 =5A5B >B25BAB25==>AB8 70 ;N1K5 ?>-

2@5645=8O, 2>7=8:H85 2 @57C;LB0B5 =5A>1;N45=8O MB8E B@51>20=89. 

 �� =5 ?@54=07=0G5= 4;O @01>BK 2> 27@K2>>?0A=>9 7>=5! 

5.1.3 !5 4>?CA:05BAO M:A?;C0B0F8O  �� 157 70I8B=>3> 7075<;5=8O, A> A=OBK<8 

8;8 ?>2@5645==K<8 :>@?CA=K<8 45B0;O<8. �8=BK :@5?;5=8O <>4C;O 2 :>=B@>;;5@5 

4>;6=K 1KBL 70BO=CBK. 

5.1.4  �� 4>;65= M:A?;C0B8@>20BLAO 2 CA;>28OE >:@C60NI59  A@54K,  C:070==KE 

2 ?. 3.1. 

!5 4>?CA:05BAO 2>7459AB285 =0  �� 8;8 53> A>AB02=K5 G0AB8 684:>AB59, 03@5A-

A82=KE E8<8G5A:8E 25I5AB2 8 8E ?0@>2. 

#@8 CAB0=>2:5 <>4C;59 2 <>=B06=K9 :0@:0A =5 4>?CA:0NBAO C40@K 8 7=0G8B5;L-

=K5 CA8;8O 2> 871560=85 ?>2@5645=8O @07J5<>2 8 <>4C;59. 

5.1.5  �� ?>445@68205B «3>@OGCN 70<5=C» <>4C;59.  >4C;8 =5>1E>48<> 2AB02-

;OBL 2 <>=B06=K9 :0@:0A @>2=>, 157 ?5@5:>A>2, >4=8< 1KAB@K<, ?;02=K< 42865=85< 157 

?@8;>65=8O 7=0G8B5;L=KE CA8;89. 

 5.2 #BDя8B> GEF4AB6><: 

 CAB0=>28BL <>4C;L 2 <>=B06=K9 :0@:0A 2 A>>B25BAB288 A =5>1E>48<>9 :>=D83C@0-

F859; 

 70D8:A8@>20BL <>4C;L 2 :0@:0A5 28=B0<8 =0 ;8F52>9 ?0=5;8 <>4C;O; 

 ?>4:;NG5=85  �� : 2=5H=8< F5?O< ?@>872>4OB 2 A>>B25BAB288 A @8AC=:>< 5.1.          

#>4:;NG5=85 4>;6=> 1KBL 2K?>;=5=> A A>1;N45=85< F>:>;52:8 @07J5<>2. �N1>9 2E>4 

<>65B 1KBL 8A?>;L7>20= 4;O 22>40 A83=0;>2 =0?@O65=8O 8;8 A83=0;>2 «ACE>9 :>=B0:B» 2 

7028A8<>AB8 >B ?>4:;NG5=8O, 2 A>>B25BAB288 A @8AC=:>< 5.1. �;O ?>4:;NG5=8O :  �� 

<038AB@0;L=KE :015;59 <>65B 1KBL 8A?>;L7>20= :@>AA>2K9 <>4C;L, ?@8>1@5B05<K9 >B-

45;L=> ( >4C;L :@>AA>2K9 48A:@5B=>3> 22>40  ���K217, �/.�.469546.103). � MB>< 
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A;CG05 ?>4:;NG5=85 :015;59 =5>1E>48<> ?@>872>48BL 2 A>>B25BAB288 A =04?8AO<8 =0 

?;0B5 :@>AA>2>3> <>4C;O.  

�>=B0:B 
!07=0G5=85 

�>=B0:B 
XS1 

1 IN1 IN2 20 

2 IN3 IN4 21 

3 IN5 IN6 22 

4 IN7 IN8 23 

5 IN9 IN10 24 

6 IN11 IN12 25 

7 IN13 IN14 26 

8 IN15 IN16 27 

9 +VAE1 Com1 28 

10 NC Com2 29 

11 +VAE2 IN18 30 

12 IN17 IN20 31 

13 IN19 IN22 32 

14 IN21 IN24 33 

15 IN23 IN26 34 

16 IN25 IN28 35 

17 IN27 IN30 36 

18 IN29 IN32 37 

19 IN31   
 

 

$8AC=>: 5.1 - #>4:;NG5=85 A83=0;>2 :  �� 

 5.3 #BDя8B> 89@BAF4:4: 

 >B:;NG8BL :015;8 A>548=5=8O  �� A >1J5:B>< >B @07J5<>2 =0 ;8F52>9 ?0=5;8 <>-

4C;O. 

 >B:@CB8BL :@5?56=K5 28=BK <>4C;O 8 2K=CBL 53> 87 <>=B06=>3> :0@:0A0. 

 5.4 «�BDяK4я ;4@9A4» 

5.4.1 #@8 >ACI5AB2;5=88 «3>@OG59 70<5=K» <>4C;59  �� A>1;N40BL A;54CNI89 

?>@O4>: 459AB289: 
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  >B:;NG8BL :015;8, A>548=5==K5 A @07J5<0<8 =0 ;8F52>9 ?0=5;8 <>4C;O, :>B>@K9 

=5>1E>48<> 70<5=8BL; 

  >B:@CB8BL :@5?56=K5 28=BK <>4C;O 8 2K=CBL 53> 87 :0@:0A0; 

  2AB028BL =>2K9 <>4C;L =0 <5AB> 70<5=O5<>3> 8 70:@5?8BL 53> 28=B0<8 =0 ;8F52>9 

?0=5;8; 

  ?>4:;NG8BL :015;8 : @07J5<0< =0 ;8F52>9 ?0=5;8 <>4C;O. 
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 6 �BAH<7GD4J<я < D45BF4 

 6.1 #4D4@9FDO D45BFO @B8G?я (D9:<@O D45BFO >4A4?B6) 

6.1.1 #0@0<5B@K @01>BK <>4C;O (@568<K @01>BK :0=0;>2) 7040NBAO ?@>F5AA>@=K< 

<>4C;5< ?@8 8=8F80;870F88  ��. 

"1<5= 40==K<8 A ?@>F5AA>@=K< <>4C;5< ?@>8AE>48B ?> 8=B5@D59AC :>=B@>;;5@0. 

�>=D83C@0F8O <>4C;O >15A?5G8205BAO ?>A@54AB2>< %�#$ «Beremiz», ?CB5< 4>-

102;5=8O A>>B25BAB2CNI53> <>4C;O  �� 2 ?@>3@0<<C. 

#;038=  �� 8<55B 32 :0=0;0 48A:@5B=>3> 22>40 8 >15A?5G8205B A;54CNI85 DC=:-

F88: 

– =0AB@>9:C @568<0 @01>BK :0=0;>2 

– =0AB@>9:C ?5@8>40 A0<>4803=>AB8:8 <>4C;O 8 0=B84@51573>2>9 AE5<K 

– >15A?5G5=85 A2O78 A ?5@5<5==K<8 %�#$ «Beremiz» 

– CAB0=>2:C A83=0;>2 :0G5AB20 :0=0;>2 8 >15A?5G5=85 A2O78 A ?5@5<5==K<8 %�#$ 

«Beremiz» 

!0 2:;04:5 «"1I85 =0AB@>9:8» ?>;L7>20B5;L 70405B A5B52>9 04@5A (A;>B) <>4C;O 2 

:>@78=5 :>=B@>;;5@0, 0 B0:65 :>=D83C@8@C5B @568< @01>BK <>4C;O 2 A>>B25BAB288 A @8-

AC=:>< 6.1. 

 

 

$8AC=>: 6.1 - "1I85 =0AB@>9:8 <>4C;O 22>40 48A:@5B=KE A83=0;>2 

6.1.2  >4C;L 8<55B 2 A2>5< A>AB025 <8:@>:>=B@>;;5@, GB> ?>72>;O5B 2>7;>68BL =0 

=53> G0ABL DC=:F89 ?> D8;LB@0F88 4@515730 :>=B0:B>2, A0<>4803=>AB8:5 8 B.4. � @57C;L-

B0B5, 2708<>459AB285 ?> A8AB5<=><C 8=B5@D59AC A <>4C;5< 70:;NG05BAO 2 GB5=88 ?>43>-

B>2;5==KE 40==KE 22>40 A 02B><0B8G5A:8 AD>@<8@>20==K<8 ?@87=0:0<8 :0G5AB20 =0 >A-
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=>20=88 @01>BK A8AB5<K A0<>4803=>AB8:8, 0 B0:65 2 70?8A8 C?@02;ONI8E :><0=4, ?>72>-

;ONI8E 7040BL :>@@5:B=K5 ?0@0<5B@K @01>BK <>4C;O. &0:65, 70 AG5B 2AB@>5==>3> <8:@>-

:>=B@>;;5@0, =5:>B>@K5 :0=0;K <>3CB 1KBL ?5@5=0AB@>5=K 2 @568< ?@>3@0<<=>3> 32-E 

@07@O4=>3> AG5BG8:0.  

�0=0;K  4 - 11 A?>A>1=K DC=:F8>=8@>20BL 2 42CE @568<0E:  

–48A:@5B=K9 22>4; 

–AG5BG8: 8<?C;LA>2.  

6.1.3 "1@01>B:0 A83=0;>2, A:>=D83C@8@>20==KE :0: AG5BG8:8 48A:@5B=KE 8<?C;L-

A>2, ?@>872>48BAO ?> >4=><C 87 D@>=B>2 AG5B0 48A:@5B=KE 8<?C;LA>2, 7040205<KE 2 ?>;5 

«(@>=B AG5B0 8<?C;LA>2». #>445@68205<K5 @568<K:  

– ?040NI89 D@>=B (8A?>;L7C5BAO ?> C<>;G0=8N). #@54AB02;O5B A83=0; B8?0 0-1-0; 

– 2>7@0AB0NI89 D@>=B. #@54AB02;O5B A83=0; B8?0 1-0-1. 

�0=0;K 7 8 8 ?>445@6820NB @01>BC 2 @568<5 AG5BG8:>2 1KAB@KE 8<?C;LA>2, ?@8 

CA;>288, GB> >AB0;L=K5 :0=0;K DC=:F8>=8@CNB 2 :0G5AB25 48A:@5B=>3> 22>40.  

�A;8 E>BO 1K >48= :0=0; @01>B05B 2 @568<5 «AG5BG8:», B> ?5@8>48G5A:>5 2=CB@5=-

=55 B5AB8@>20=85 70?@5I05BAO. 

$568< >B;04:8 ?>72>;O5B 2K2>48BL 4803=>AB8G5A:CN 8=D>@<0F8N 2 :>=A>;L A@5-

4K 8A?>;=5=8O. 

%0<>4803=>AB8:0 ?>72>;O5B ?@>872>48BL B5AB>2K5 2:;NG5=8O =0 0??0@0B=>< 

C@>2=5 2A5E :0=0;>2 2  C@>2=8 ;>38G5A:>3> 0 8 ;>38G5A:>9 1. � @57C;LB0B5 B5AB8@>20=8N 

?>425@305BAO 1>;LH0O G0ABL  M;5:B@>==KE :><?>=5=B>2 <>4C;O, GB> ?>72>;O5B 2KO2;OBL 

A1>8 2 @01>B5 0??0@0BC@K. 

6.2 "C<E4A<9 >4A4?B6 6O6B84 E GEF4AB6?9A<9@ E6я;< E C9D9@9AAO@< Beremiz 

6.2.1 �064><C :0=0;C 48A:@5B=>3> 22>40 ?> C<>;G0=8N ?@8A20820NBAO 02B><0B8-

G5A:8 A35=5@8@>20==K5 8<5=0, :>B>@K5 <>3CB 87<5=OBLAO ?>;L7>20B5;5<. &8? 40==KE 

A83=0;0 48A:@5B=>3> 22>40 – BOOL, 5A;8 :0=0; A:>=D83C@8@>20= 2 @568<5 AG5B=>3> 22>-

40 – DINT, 2 A>>B25BAB288 A @8AC=:>< 6.2. �064><C :0=0;C A>>B25BAB2C5B 4>?>;=8B5;L-

=K9 A83=0; :0G5AB20, >B@060NI89 B5:CI89 AB0BCA ?5@5<5==>9 48A:@5B=>3> 22>40. &8? 

40==KE A83=0;0 :0G5AB20 - UINT. 
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$8AC=>: 6.2 - �:;04:0 «!0AB@>9:0 A83=0;>2» 

6.2.2 !0AB@>9:0 :0=0;0 ?@>872>48BAO 2 480;>3>2>< >:=5, ?@54AB02;5==>< =0 @8-

AC=:5 6.3. � 480;>3>2>< >:=5 ?>;L7>20B5;L <>65B 7040BL =>2>5 8<O A83=0;0 8 2K1@0BL @5-

68< @01>BK :0=0;0.  

 
$8AC=>: 6.3 - �80;>3 =0AB@>9:8 A83=0;0 48A:@5B=>3> 22>40 

 

6.2.3 %CI5AB2C5B 2>7<>6=>ABL =0AB@>8BL =5A:>;L:> A83=0;>2 >4=>2@5<5==>. �;O 

MB>3> =5>1E>48<> C:070BL =0G0;L=K9 A83=0; 8 A ?><>ILN :;028H8 «Shift» 2K1@0BL 480-

?07>= =0AB@08205<KE A83=0;>2. #>A;5 MB>3> A ?><>ILN ?@02>9 :=>?:8 <KH8 2K7K205BAO 

:>=B5:AB=>5 <5=N A >4=8< ?C=:B>< «%2>9AB20». Щ5;G>: =0 :>=B5:AB=>< <5=N >B:@K205B 

>:=> =0AB@>5: A83=0;0. #>;CG5==K5 =0AB@>9:8 ?@8<5=ONBAO :> 2A5< 2K1@0==K< A83=0-

;0< 480?07>=0. 

%>E@0=5=85 @57C;LB0B>2 >ACI5AB2;O5BAO ?> =060B8N :=>?:8 "":". 
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�;O >B;04:8 8 2708<>459AB28O A A83=0;0<8 48A:@5B=>3> 22>40, 0 B0:65 ?>;CG5=8O 

AB0BCA=KE A83=0;>2 =5>1E>48<> 4>1028BL A83=0;K 2 ?@>3@0<<=K9 <>4C;L A@54K @07@0-

1>B:8 «Beremiz». 

#>4@>1=55 > @01>B5 A %�#$ «Beremiz» >?8A0=> 2 @C:>2>4AB25 ?@>3@0<<8AB0 

(�/.�.00540-01 33 01). 

 6.3 �BAH<7GD4J<я @B8G?я E <ECB?P;B64A<9@ F9EFB6B7B #". 

6.3.1 �>=D83C@0F8O 8 8A?>;L7>20=85 <>4C;O 2>7<>6=K A 8A?>;L7>20=85< B5AB>2>-

3> ?@>3@0<<=>3> >15A?5G5=8O mp17test. 

�;O DC=:F8>=8@>20=8O 40==>9 CB8;8BK =5>1E>48<> CAB0=>28BL 8 70?CAB8BL A;5-

4CNI85 ?@>3@0<<=K5 ?@>4C:BK: 

- elplcd – A;C610 H8=K ELPLC-BUS 

CAB0=>2:0 8 =0AB@>9:0 >?8A0=K 2 4>:C<5=B0F88 =0 <>4C;L  #17 (%;C610 H8=K 

ELPLC-BUS  '?@02;ONI0O ?@>3@0<<0. $C:>2>4AB2> >?5@0B>@0. �/.�.00637 01 33 01); 

- mp17test – B5AB>2>5 ?@>3@0<<=>5 >15A?5G5=85 

CAB0=>2:0 8 =0AB@>9:0 >?8A0=K 2 4>:C<5=B0F88 (�/.�.00626 01 46 01); 

�;O :>@@5:B=>9 @01>BK ?@>3@0<<K =5>1E>48<> C4>AB>25@8BLAO 2 DC=:F8>=8@>20-

=88 7028A8<>AB59. #>A<>B@5BL AB0BCA @01>BK A;C61K H8=K ELPLC-BUS <>6=> A;54CN-

I59 :><0=4>9: 

service elplcd status, 

?@8 MB>< @57C;LB0B 2K?>;=5=8O :><0=4K 4>;65= 1KBL 2840  
 elplcd is running with Process ID(s) 5136. 

�0?CA: 2 8=B5@0:B82=>< @568<5: 
./mp17test cli 

�K?>;=5=85 :><0=4 ?@>8AE>48B 2 8=B5@0:B82=>< @568<5 @01>BK ?@>3@0<<K. �;O 

70?CA:0 B5AB0 A;54C5B ?5@59B8 2 48@5:B>@8N A ?@>3@0<<>9, :><0=4>9  
cd /opt/ineum/elplc 

8 70?CAB8BL B5AB.  

#@8 @01>B5 2 8=B5@0:B82=>< @568<5 A;54C5B 2K1@0BL <>4C;L 48A:@5B=>3> 22>40, 

2K?>;=5=85< :><0=4K mod, C:0702 =><5@ A;>B0, 2 :>B>@K9 CAB0=>2;5= <>4C;L. 

�;O ?>4:;NG5=8O : <>4C;N A?8A>: 2K?>;=O5<KE :><0=4 1C45B A;54CNI89: 

- 70?CA: B5AB0 

./mp17test cli 
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- ?>A;5 70?CA:0 ?@>3@0<<K ?>;L7>20B5;N 1C45B 2K2545=0 B01;8F0 A;54CNI5-

3> 2840 2 A>>B25BAB288 A @8AC=:>< 6.4 

+------+------+----------+-----------------------------------------| 

| Slot | Addr |  Device  |     Additional information              | 

+------+------+----------|-----------------------------------------| 

|    1 |    1 |  MAO-17  | VEN=0x00 DEV=0x04 status=0x05      (OK) | 

+------+------+----------+-----------------------------------------| 

|    2 |  n/a |        - | <empty>                                 | 

+------+------+----------+-----------------------------------------| 

|    3 |    3 |  MAI-17  | VEN=0x00 DEV=0x03 status=0x01      (OK) | 

+------+------+----------+-----------------------------------------| 

|    4 |  n/a |        - | <empty>                                 | 

+------+------+----------+-----------------------------------------| 

|    5 |    5 |  MAI-17  | VEN=0x00 DEV=0x03 status=0x05      (OK) | 

+------+------+----------+-----------------------------------------| 

|    6 |  n/a |        - | <empty>                                 | 

+------+------+----------+-----------------------------------------| 

|    7 |  n/a |        - | <empty>                                 | 

+------+------+----------+-----------------------------------------| 

|    8 |    8 |  MDI-17  | VEN=0x00 DEV=0x01 status=0x01      (OK) | 

+------+------+----------+-----------------------------------------| 

|    9 |    9 |  MDO-17  | VEN=0x00 DEV=0x02 status=0x01      (OK) | 

+------+------+----------+-----------------------------------------| 

|   10 |  n/a |        - | <empty>                                 | 

+------+------+----------+-----------------------------------------| 

$8AC=>: 6.4 – &01;8F0 ?>;L7>20B5;N ?>A;5 70?CA:0 ?@>3@0<<K 

- 2K1>@ =5>1E>48<>3> <>4C;O (4;O ?@8<5@0 <>4C;L AB>8B 2 8 A;>B5) 

mod 

8 

#@8 MB>< >B:@>5BAO <5=N, A> A?5F8D8G=K<8 4;O <>4C;O 48A:@5B=>3> 22>40 :>-

<0=40<8. #>A;5 70?CA:0 8 8=8F80;870F88 <>4C;O, 4>ABC?=K :><0=4K C?@02;5=8O A>AB>O-

=85< <>4C;O, 0 8<5==> (�>4 :><0=4K: 459AB285): 

- R: %G8B0BL 7=0G5=8O :0=0;>2 

- M:  >=8B>@8=3 A>AB>O=8O :0=0;>2 

- T: �K?>;=8BL B5AB8@>20=85 :0=0;>2 

- 0: �0?CAB8BL <>4C;L 

- C: �040BL :>=D83C@0F8N 

- P: %G8B0BL :>=D83C@0F8N 
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- L: �03@C78BL :>=D83C@0F8N <>4C;O 87 EEPROM 

- S: �03@C78BL :>=D83C@0F8N <>4C;O 87 EEPROM 

- D: �03@C78BL 8AE>4=CN :>=D83C@0F8N <>4C;O 

- 1: �040BL @568< @01>BK :0=0;>2  

- 2: %G8B0BL @568< @01>BK :0=0;>2 

- 3: �040BL ?5@8>48G=>ABL 2=CB@5==53> B5AB8@>20=8O :0=0;>2 

- 4: %G8B0BL ?5@8>48G=>ABL 2=CB@5==53> B5AB8@>20=8O :0=0;>2 

- 5: �040BL ?5@8>48G=>ABL 87<5@5=8O 7=0G5=8O A83=0;0 

- 6: %G8B0BL ?5@8>48G=>ABL 87<5@5=8O 7=0G5=8O A83=0;0 

- 7: �040BL ?0@0<5B@ D8;LB@ 4@515730 

- 8: %G8B0BL ?0@0<5B@ D8;LB@ 4@515730 

- 9: �040BL ?0@0<5B@ D8;LB@0 AG5BG8:0 8<?C;LA>2 

- U:  %G8B0BL ?0@0<5B@ D8;LB@0 AG5BG8:0 8<?C;LA>2 

- I: �040BL D@>=B AG5B0 AG5BG8:0 8<?C;LA>2 

- O: %G8B0BL ?0@0<5B@ D@>=B0 AG5B0 AG5BG8:0 8<?C;LA>2 

 

�;O 8A?>;L7>20=8O :><0=4K =5>1E>48<> 2K1@0BL =5>1E>48<CN :><0=4C 2 AB>;1F5 

A?@020 8 225AB8 011@5280BC@C 2 :><0=4=CN >1>;>G:C ?@>3@0<<K. �0?CAB8BAO A>>B25B-

AB2CNI89 AF5=0@89 @01>BK ?@>3@0<<K. !5:>B>@K5 :><0=4K B@51CNB 4>?>;=8B5;L=>3> 

22>40 40==KE >B ?>;L7>20B5;O, =0?@8<5@ 7=0G5=85 A83=0;0, =><5@ :0=0;0 8 4@C38E. #@8 

2K?>;=5=88 =5:>B>@KE :><0=4, =5 B@51CNI8E 2K2>40 =0 M:@0=, B0:8E :0:, =0?@8<5@, 

AB0@B <>4C;O, 1C45B 2K2545=> A>>1I5=85 > AB0BCA5 2K?>;=5=8O :><0=4K. 

!5:>B>@K5 :><0=4K, 70B@03820NI85 <5B@>;>38G5A:85 A2>9AB20 <>4C;O, B@51CNB 

?>4B25@645=8O. �;O ?@8<5=5=8O :><0=4K, =5>1E>48<> 225AB8 Y, 4;O >B:070 – N. �><0=4K, 

<5=ONI85 :@8B8G5A:8 206=K5 ?0@0<5B@K, B@51CNB ?>4B25@645=8O, 0 B0:65 22>40 ?0@>;O. 

#0@>;L ?> C<>;G0=8N: ineum 

 

 %G8B0BL 7=0G5=8O :0=0;>2 

�;O 2K?>;=5=8O =5>1E>48<> 2K?>;=8BL :><0=4C R. #@8 MB>< ?>;L7>20B5;N 1C45B 

2K2545= <0AA82 87 0/1, >?8AK20NI89 7=0G5=8O A83=0;>2 ?>:0=0;L=>, 345 1 – :0=0; 70-

<:=CB, 0 – =5 70<:=CB. 

 >=8B>@8=3 7=0G5=89 :0=0;>2 



26 

�/.�.468353.163$- 

 

 

 

�;O 2K?>;=5=8O =5>1E>48<> 2K?>;=8BL :><0=4C M. #>;L7>20B5;N 1C45B 2K2545=0 

8=D>@<0F8O > B5:CI5< A>AB>O=88 A83=0;>2, 8 2 A;CG05 87<5=5=8O, 8=D>@<0F8O >1 87<5-

=5=88 7=0G5=8O A83=0;0 =0 :0=0;5. 

 �0?CA: ?@>F54C@K B5AB8@>20=8O :0=0;>2. 

�;O 2K?>;=5=8O =5>1E>48<> 2K?>;=8BL :><0=4C T. �;O =0G0;0 B5AB8@>20=8O 

=5>1E>48<> 2K1@0BL @568< 87 ?@54;>65==>3> A?8A:0: 

1 – B5AB8@>20=85 =0 @07<K:0=85 

2 – B5AB8@>20=85 =0 70<K:0=85 

3 – B5AB8@>20=85 =0 @07<K:0=85 8 70<K:0=85 

#>A;5 2K?>;=5=8O B5AB8@>20=8O 1C45B 2K2545=0 8=D>@<0F8O > @57C;LB0B0E. 

 �0?CA: <>4C;O 

�;O 2K?>;=5=8O =5>1E>48<> 2K?>;=8BL :><0=4C 0. #@>872>48BAO =0AB@>9:0 8 70-

?CA: <>4C;O 2 A>>B25BAB288 A 7040==K<8 ?0@0<5B@0<8. !5>1E>48<> ?>4B25@48BL 

2K1@0==>5 459AB285. 

- 7040BL :>=D83C@0F8N @01>BK <>4C;O 

�;O 2K?>;=5=8O =5>1E>48<> 2K?>;=8BL :><0=4C C. !5>1E>48<> 2K1@0BL @568<K 

87 ?@54;>65==>9 >1>;>G:8: 

- @568< @01>BK :0=0;>2; 

  22>4 18B>2>9 <0A:8, >?8AK20NI89 @01>BK 2A5E :0=0;>2 (32 18B=>5 G8A;>); 

- ?5@8>48G=>ABL B5AB8@>20=8O; 

 2@5<O B5AB8@>20=8O 2 <8:@>A5:C=40E 

- ?0@0<5B@ D8;LB@0 0=B84@515730 

 0/1 �:;NG5=/2K:;NG5= 

- ?5@8>48G=>ABL 87<5@5=8O 7=0G5=8O A83=0;0 

 2@5<O 87<5@5=8O 2 <8:@>A5:C=40E 

- D@>=B AG5B0 8<?C;LA>2 

 0 – ?040NI89. �<?C;LA B8?0 010 

 1 – 2>7@0AB0NI89. �<?C;LA B8?0 101  

- ?0@0<5B@ D8;LB@0 AG5BG8:0 8<?C;LA>2 

 2@5<O D8;LB@0F88 2 <8:@>A5:C=40E 

 AG8B0BL :>=D83C@0F8N <>4C;O 
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�;O 2K?>;=5=8O =5>1E>48<> 2K?>;=8BL :><0=4C P. #@8 MB>< ?>;L7>20B5;N 1C45B 

2K2545=K A;54CNI85 ?0@0<5B@K @01>BK <>4C;O: 

- @568< @01>BK :0=0;>2 

- ?5@8>48G=>ABL B5AB8@>20=8O 

- ?0@0<5B@ D8;LB@0 0=B84@515730 

- ?5@8>48G=>ABL 87<5@5=8O 7=0G5=8O A83=0;0 

- D@>=B AG5B0 8<?C;LA>2 

- ?0@0<5B@ D8;LB@0 AG5BG8:0 8<?C;LA>2 
Channels working mode: 0x0 

Testing period: 0 

Debounce filter configuration: 0 

Signal measure period: 10 

Front impulse counter: 0x0 

Filter impulse counter conf: 0x8 

 %;54CNI85 :><0=4K =5 B@51CNB 4>?>;=8B5;L=KE 2E>4=KE 40==KE >B ?>;L-

7>20B5;O, 4;O 2K?>;=5=8O =5>1E>48<> ?>4B25@48BL   

 �03@C78BL :>=D83C@0F8N <>4C;O 87 EEPROM 

�;O 2K?>;=5=8O =5>1E>48<> 2K?>;=8BL :><0=4C L. 

 �0?><=8BL :>=D83C@0F8N <>4C;O 2 EEPROM 

�;O 2K?>;=5=8O =5>1E>48<> 2K?>;=8BL :><0=4C S. 

 �03@C78BL 8AE>4=CN :>=D83C@0F8N <>4C;O 

�;O 2K?>;=5=8O =5>1E>48<> 2K?>;=8BL :><0=4C D. 

 �040BL @568< @01>BK :0=0;>2 

�;O 2K?>;=5=8O =5>1E>48<> 2K?>;=8BL :><0=4C 1. !5>1E>48<> 225AB8 B@51C5<K9 

@568< @01>BK 2 2845 18B>2>9 <0A:8, >?8AK20NI59 @01>BC 2A5E :0=0;>2 (32-18B=>5 G8A-

;>) 

 %G8B0BL @568< @01>BK :0=0;>2 

�;O 2K?>;=5=8O =5>1E>48<> 2K?>;=8BL :><0=4C 2. #>;L7>20B5;N 1C45B 2K2545=K 

@568<K @01>BK :0=0;>2: 
Channel  4 impulse counter 

Channel  5 impulse counter 

Channel  6 discrete input 

Channel  7 discrete input 

Channel  8 impulse counter 
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Channel  9 impulse counter 

Channel 10 discrete input 

Channel 11 impulse counter 

 �040BL ?5@8>48G=>ABL 2=CB@5==53> B5AB8@>20=8O :0=0;>2 

�;O 2K?>;=5=8O =5>1E>48<> 2K?>;=8BL :><0=4C 3 8 225AB8 B@51C5<>5 7=0G5=85. 

 %G8B0BL ?5@8>48G=>ABL 2=CB@5==53> B5AB8@>20=8O :0=0;>2 

�;O 2K?>;=5=8O =5>1E>48<> 2K?>;=8BL :><0=4C 4. #>;L7>20B5;N 1C45B 2K2545=> 

2@5<O 2 <8:@>A5:C=40E. 

 �040BL ?5@8>48G=>ABL 87<5@5=8O 7=0G5=8O A83=0;0 

�;O 2K?>;=5=8O =5>1E>48<> 2K?>;=8BL :><0=4C 5 8 225AB8 B@51C5<>5 7=0G5=85. 

 %G8B0BL ?5@8>48G=>ABL 87<5@5=8O 7=0G5=8O A83=0;0  

�;O 2K?>;=5=8O =5>1E>48<> 2K?>;=8BL :><0=4C 6. #>;L7>20B5;N 1C45B 2K2545=> 

2@5<O 2 <8:@>A5:C=40E. 

 �040BL ?0@0<5B@ D8;LB@ 4@515730 

�;O 2K?>;=5=8O =5>1E>48<> 2K?>;=8BL :><0=4C 7 8 225AB8 B@51C5<>5 7=0G5=85. 

 %G8B0BL ?0@0<5B@ D8;LB@0 4@515730 

�;O 2K?>;=5=8O =5>1E>48<> 2K?>;=8BL :><0=4C 8. #>;L7>20B5;N 1C45B 2K2545=> 

A>AB>O=85 D8;LB@0 4@515730 (2:;/2K:;). 

 �040BL ?0@0<5B@ D8;LB@0 AG5BG8:0 8<?C;LA>2 

�;O 2K?>;=5=8O =5>1E>48<> 2K?>;=8BL :><0=4C 9 8 225AB8 B@51C5<>5 7=0G5=85. 

 %G8B0BL ?0@0<5B@ D8;LB@0 AG5BG8:0 8<?C;LA>2 

 �040BL D@>=B AG5B0 AG5BG8:0 8<?C;LA>2 

�;O 2K?>;=5=8O =5>1E>48<> 2K?>;=8BL :><0=4C I 8 225AB8 B@51C5<>5 7=0G5=85. 

 %G8B0BL ?0@0<5B@ D@>=B0 AG5B0 AG5BG8:0 8<?C;LA>2 

�;O 2K?>;=5=8O =5>1E>48<> 2K?>;=8BL :><0=4C O. #>;L7>20B5;N 1C45B 2K2545=> 

A>AB>O=85 D@>=B0 AG5BG8:0 8<?C;LA0 (2:;/2K:;). 
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 7 &D4AECBDF<DB64A<9, D4EC4>B6>4 < ID4A9A<9 

 7.1 &D4AECBDF<DB64A<9 

7.1.1  �� 4>;6=K B@0=A?>@B8@>20BLAO 2 >B45;L=>9 C?0:>2:5 ?@54?@8OB8O-

873>B>28B5;O, A>AB>OI59 87 8=48284C0;L=>3> 0=B8AB0B8G5A:>3> ?0:5B0 8 :0@B>==>9 :>-

@>1:8 2 70:@KB>< B@0=A?>@B5 (02B><>18;L=><, 65;57=>4>@>6=><, 0280F8>==>< 2 >B0?;8-

205<>< 8 35@<5B878@>20==>< >BA5:5). 

 ��  2 C?0:>2:5 4>;6=K B@0=A?>@B8@>20BLAO 2 A>>B25BAB288 A ?@028;0<8, ?5@5-

2>7:8 3@C7>2, 459AB2CNI8<8 =0 :064>< 2845 B@0=A?>@B0. 

�> 2@5<O ?>3@C7>G=>-@073@C7>G=KE @01>B 8 B@0=A?>@B8@>20=8O, C?0:>20==K5  �� 
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