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1   

1.1   
  4 (  –  4  )    

   -  ,     
    .       

     94   74 . 
 

1.2    
       : , 

  .      “0 ”.   -
    “b”. ,    ,  -

  .  
,   137   10001001b   0 89. 

 

1.3    
    4         « -

»,      (  – ),    . 
     « / »      

 .       . 
      RS232-   

(  –     4).    -
  1.  

 

 

 
 

A0 
Tx 

Rx 

A1 

Tx 

Rx 

A2 

Tx 

Rx 

An 

Tx 

Rx ... 

 
 

0 –  ; 
A1...An –  . 

 

 1 –   

 

 

     – .  
     -      

,       .    . 
   – «   ».     : 2400, 

4800, 9600, 19200, 38400, 57600, 115200 / .      
    . 

      « - »     -
 RS232,   Э 1107   .  -

         - .  
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2   

2.1    
  4   , ,    .  

   . 
 
 

SOH NT FRM ID ATR DL1 DL0 CRC1 CRC0 MSG  BODY 
 

 

: 
SOH –    ; 
NT –   -  ; 
FRM –   ; 

ID –   ; 
ATR –   ; 
DL1, DL0 –    (    ); 
MSG BODY –  ; 
CRC1, CRC0 –     (    ).  
 

    SOH       .  
 : 

 

SOH=0x10 

 

  NT    0...255,  NT=255   -
   .     NT=255     -

      .     , -
 NT,     , . 

   FRM    ,   -
    ( .2.2).         0x90.  -

    :  
 

FRM=0x90 

 

 ID         .  
 ID,    ,       . 

          
   ,     .  

  ATR       .  -
   : 

 

ATR=0x00 

 

  MSG BODY       0...65535 .  
    :        

FNC    (Data Set): 

 

 
 

FNC Data Set 
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         SOH.   -
   CRC-16 CCITT   : 

 

P = X16 + X12 + X5 + 1 

 

            . 
 

2.2    
   4      . 

С щ ы   щ    ч   «  »  -
ы ,  щ   4, , ы ы   О И .  

         FRM, ID, 

ATR  DL.        
 .         EF.  

 ,    ,      
.   : 

  
 

SOH NT MSG  BODY CS EF 
 

 

  SOH  EF  : 
SOH=0x10; 

EF=0x16. 

 

  CS         -
  SOH  EF.          -

 .           . 

 

2.3  
 4        , 

  , ,   .    -
        -

        – .  
     ,     -

    .      -
    ASN.1 [1...4]. 

   4     1.  
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 1 –   

     

OCTET STRING  0x04   

NULL  0x05   

ASCIIString  0x16  ASCII-  

SEQUENCE  0x30  

IntU  0x41   (unsigned int)  

IntS  0x42    (int) 

IEEFloat 0x43     IEEE 754 FlШКt 
MIXED  0x44     int+float 

Operative 0x45     

ACK  0x46  

TIME 0x47    
DATE 0x48    

ARCHDATE  0x49    

PNUM  0x4A   

FLAGS 0x4B   

ERR  0x55  

 

          : 
 

FNC 

 

TAG1 DL1 DATA1 

TAG2 DL2 DATA2 

... 
TAGN DLN DATAN 

 

: TAG1...TAGN – ;  
DL1...DLN –     ;  
DATA1...DATAN –   . 

 

     ,    .   -
   ,  – . 

          .   -
       ,  ,    

     0  127 . 
,   L=52 (0 34)   : 00110100b 

            . 
       N  ,   

   L.  L      .  1  
  ,  N – : 

 
 

        

L 

щ   

 1 

... 

... 

1 n n n n n 1  N 

 2  N 
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       .  

     L=421.  

   421 (0x1A5)      .  ,   
 ,   ,       : 

 

10000010b    00000001b  10100101b 

 

   , ,  ,   -
  : 

 

10000100b    00000000b   00000000b   00000001b  10100101b 

 

 

2.4     
        . 

    ,         -
   .       –    -

    .  
 

2.4.1 IntU, IntS, IEEFloat 
Э  IntU, IntS, IEEFloat       :  

  (unsigned int),  (int),     IEEE 754 float. 

    IEEFloat      

     IntU  IntS,  ,   -
         . ,   

 ,          
.  
      :   

«   », . .    .      
       ,   –   
. 

      IntU,      
421 (0x1A5): 

 

 
TAG DL DATA 

0 41 0x02 0xA5 0x01 

 

 

2.4.2 MIXED 
  MIБED     :   (ТЧt)   

   IEEE754 ПlШКt.        4 , -
     MIБED   8 .     

MIБED  : 
 
 

float 

TAG 

0 44 0 08 int 

DL DATA 

 
 

   MIXED     .    
    ,    , 

, IEE754 double. 
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2.4.3 ASCIIString 
Э  ASCIIString     . 

    Windows-1251.  

 

2.4.4 TIME, DATE  
Э  TIME  DATE       , 

 .  
Э  TIME  : 
 
 

TAG 

0 47 0 04 

DL DATA 

SS/256 SS MM HH 
 

 

: 
SS/256 –  ,  1/256  ; 
SS – ; 
MM – ; 
HH – . 
 

  DATE: 

 
 

TAG 

0 48 0 04 

DL DATA 

DD MH YY DW 
 

 

: 
DD –  ; 
MH –  ; 
YY –    ; 
DW –  . 
 

  YY  : 
 

YY = (  – 2000) 

 

, =2012   YY=12. 

          .    
  0.  

 

2.4.5 FLAGS  
Э   FLAGS    -   -
.       ,  ,   -

     .  , . .    , -
     . 

     FLAGS   : «   ».  
 

: 
 
 

TAG 

0 4B 0 02 

DL DATA 

0x61 0x80 
 

 

   FLAGS      : 
01100001Л 10000000Л,       0,5,6,15. 
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3    
 

 ,        2.  

 

 2 –    4 

 

  

 

(FNC) 

  
 

 

 0 21 + 

    0x3F + 

    0x42 + 

   0 4F + 

    0 61 - 

   0 72 - 

   0x77 - 

 

       :   .  
           

,  ,     - .   -
     (0б3F),    (0 21),    

 (0 42),  ,    (0б4F). 
            

(     ). -        
   .  
   ,     ,  , 

   (0x61, 0x72, 0x77). 

      4  ,    
.      .      

   . 
 

3.1    
          -

.     ,     ,   
    .     –  

            .  
         -

  16  0xFF.   ,    ,   -
   Tstart.  

   : 

 

0x3F 

 

0 00 0 00 0 00 0 00 

 

      : 
 

0x3F  

 

DVC_L DVC_H VX 

 

: DVC_L, DVC_H –  ; 
VX –  . 
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:        1 .   ,   -

          -
  .  

  Tstart    -     
  .  

             -
 Tstart,    .       

:  Tstart    ,       , -
     . 

 

 

3.2   
       : 

-    ; 
-   ; 
-     . 

  

         .  -
    .     .  

        .  
          

,     ,    . . 
      ,   .  

          , -
  : 

 

0x21 

 

  

 

 

      3. 
 

 

 3 –   

  

0x00    

0x01    

0x02     
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3.3   
     ,  ,   
      .  

     PNUM TAG    , -
    .       Ch   -

 Pn.   : 

 
 

... 

0x72 

PNUM TAG h DL Pn 

PNUM TAG h DL Pn 

PNUM TAG h DL Pn 
 

 

  Ch   .  
        .    

    : «   ». 
      .     -

      .  
  : 

  
 

TAG DL VAL 

... 

0x72 

TAG DL VAL 

TAG DL VAL 

Operative FLAG 

Operative FLAG 

Operative FLAG 
 

 

: 
VAL –  ; 
TAG – ,   ; 
Operative FLAG – ,    . 

 

 «  »  ,    -
       .    

    .  
 Operative FLAG  .     VAL   

  : 
-     ; 
-    . 
 

   : 
 

Operative TAG DL=1 Flag 

 

  Flag   : 
0 –   ; 
1 –  . 
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   ,     Operative FLAG  
        FLAG=0. 

  TAG          
 : 

- OCTET STRING; 

- MIXED; 

- ASCIIString; 

- IEEFloat; 

- IntU; 

- IntS; 

- NULL. 

 

3.4   
     : 

 
 

... 

0x77 

PNUM TAG h DL TAG DL Pn VAL 

PNUM TAG h DL TAG DL Pn VAL 

PNUM TAG h DL TAG DL Pn VAL 
 

 

: 
h –  ; 

Pn –  ; 
VAL –  . 
 

     ,     .  
     PNUM TAG  TAG.  -

           : 
- OCTET STRING; 

- MIXED; 

- ASCIIString; 

- IEEFloat; 

- IntU; 

- IntS; 

- NULL. 

 

          
  .      VAL     

    Operative FLAG.  ,     
    : 

 
 

PNUM TAG h DL TAG DL Pn VAL Operative FLAG 
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  Operative FLAG   ( .3.3). 

         
, . .     .    VAL   -

  ,             : 
 
 

PNUM TAG h DL Pn Operative FLAG 
 

 

       : 
 
 

... 

0x77 

ACK/ERR TAG DL Option 

ACK/ERR TAG DL Option 

ACK/ERR TAG DL Option 
 

 

        .    
,  ACK/ERR TAG     (ACK TAG)    

(ERR TAG).  

 Option   ,      .   
   3.     Option   . 

 

3.5   
         : 

 

 
 

: 
CNT_L, CNT_H –    (    ); 
N –      ; 

Ch – . 

 

 Rectype    ,  ,   . 
  Rectype  : 

 
 7 4 3 0 6 5 2 1 

Archive Compression type 
 

 

 Archive         : 
0 – ; 
1 – ; 
2 – ; 

  0x61   

OCTET STRING TAG   DL   N   CNT _L   CNT_H   C h   R ectype   

ARCHDATE TAG   DL   Start Date   

ARCHDATE TAG   DL   End Date   
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3 – ; 
4 –   ; 
5 –  ; 
6 – ; 

7 –  . 
 

         -
   1.        Compression type. 

 Compression Type    : 
0 –  ; 
1 –    FastLZ2 c        -

 1024 ; 
2 –    FastLZ        . 
 

 Start Date, End Date       ,  -
    .     : 
 

ARCHDATE TAG DL=8 YY MH DD HH MM SS ms_l ms_h 

 

: 

YY-MH-DD-HH-MM-SS – , , , , , ; 
ms_l, ms_h –  (    ). 
 

    Start Date  End Date    .     
 ,   ,           «  

    ». ,       Start Date  
End Date    : 

 

ARCHDATE TAG DL=2 YY MH 

 

 End Date    .         
   (    ),      -

  N. 

        : 
 Start Date<End Date          

 «       »;  
 Start Date>End Date – «       ». 

 

 YY      .    -
,   ( .2.4.4)    DATE. 

 «  »   ,     
 .      0  65535.   

   , . .   ,  CNT    
0xFFFF.  

                                                           
1        
2    FastLZ: http://fastlz.org 

http://fastlz.org/
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    (Compression Type = 0)    : 

 
 0x61 

... 

ARCHDATE TAG DL Date SEQUENCE TAG DL Record 

ARCHDATE TAG DL Date SEQUENCE TAG DL Record 

ARCHDATE TAG DL Date SEQUENCE TAG DL Record 

ARCHDATE TAG DL Date (+1) SEQUENCE TAG DL=0 
 

 

 

 

 Date(+1)   ,       :  

Start Date < End Date –   ;  Start Date > End Date –   .  -
   Date(+1)    .  

,         : 
 

0x61 

 

ARCHDATE TAG DL=0 SEQUENCE TAG DL=0 

 

 Record    . 
     , . .    -

: 
 
 

TAG DL VAL 
 

 

 TAG,     ,   : 
- OCTET STRING; 

- ASCIIString; 

- IEEFloat; 

- IntU; 

- IntS; 

- NULL. 

 

 N      0...255. 
     N=0    Date(+1).      

    . 
  N=0        .    

Start Date  ,   01-01-00   00:00:00. 

 End Date        0xff. 

          Compression Type,   
  ,    ( )  -

   .  
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        Compression type  0  : 

 
 

0x61 

OCTET_STRING TAG Data  DL 

  Date (+1)     ARCHDATE TAG DL SEQUENCE TAG DL=0 

 
 

  Dat      .    -
           

         Compression Type = 0: 

 

 
 

... 

ARCHDATE TAG   DL   Date   SEQUENCE TAG   DL   Record   

ARCHDATE TAG   DL   Date   SEQUENCE TAG   DL   Record   

ARCHDATE TAG   DL   Date   SEQUENCE TAG   DL   Record   

 

D a t a :  

 
 

  , . . ,   (Date+1)   . 

   Compression type=1       -
       Data  ,   
   1024 .       

     ,     (  
ARCHDATA_TAG...Record). 

   Compression type=2    Data    
  - ,      MSG BODY -

 4,   65535 . 
            -

.       . 

          Compression 

Type  Archive   Rectype       0 02 – « -
   ».  
 

3.6   
    /  ,    -

     .   :  
 

0x4F  

 

CMD OP Ch 0x00 

 

: CMD –  ; 
OP – ; 

h –  . 
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    : 
0 –  ;  
1 –   (   );  
0 FF –  . 
 

 OP   : 
0 –       ; 
1 –  ( )   .  
 

      : 
 

0x4F 

 

    -     ,  , -
  .           

0 02 «    ». 
 

 

3.7    
           .  

   , . .        
  .  

 

   : 
 

0x42  

 

S 0x00 0x00 0x00 

 

:  S –   .  
 0 00   2400, 0 01 – 4800, 0 02 – 9600, 0 03 – 19200, 4 – 38400, 

5 – 57600, 6 – 115200 / . 
 

: 
 

0x42 

 

    ,        .  
 ,      ,     
  0 02 «    ». 

     10        -
 . 

           -
 .          -

. 
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4   
 

1. ITU-T X680 – Information technology – Abstract Syntax Notation One (ASN.1): Specification of basic 

notation. 

 

2. ITU-T X681 – Information technology – Abstract Syntax Notation One (ASN.1): Information object 

specification. 

 

3. ITU-T X690 – Information technology – ASN.1 encoding rules: Specification of Basic Encoding Rules 

(BER), Canonical Encoding Rules (CER) and Distinguished Encoding Rules (DER). 

 

4.   / Э  8825-1-2003 -  .   ACH.1. 

 1.   (BER),  ( ER)   (DER)  . 
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          . 
 

1 CRC16 
 
// Ф      

//   len ,  *msg. 
// А  CRC-16 CCITT. 
// И  щ  : 
// (X   16)+(X   12)+(X   5)+1. 
// П     0б1021. 
// 

 

INT16U CRC16Calc(unsigned char *msg, INT16U len) 

{ 

 INT16U crc=0; 

 INT16U j; 

 

 while (len-- > 0) 

 { 

  crc = crc ^ (INT16U)*msg++ << 8; 

  for ( j=0; j < 8; j++ ) 

  { 

   if(crc & 0x8000)  

    crc = (crc << 1) ^ 0x1021; 

   else  

    crc <<= 1; 

  } 

 } 

 

 crc=crc*256+crc/256; 

 return crc; 

} 

 

 

Пример 
      4,    : 

 
0x10 0xff 0x90 0x00 0x00 0x05 0x00 0x3f 0x00 0x00 0x00 0x00 0xd9 0x19 

 

   0 19D9      -
.          (0 10), . . : 
 

0xff 0x90 0x00 0x00 0x05 0x00 0x3f 0x00 0x00 0x00 0x00 

 

       CRC16,  -
   :        CRC16, 

   CRC16     ,    .  
      RC16  : 

 
0x90 0x00 0x00 0x05 0x00 0x3f 0x00 0x00 0x00 0x00 0xd9 0x19 
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2   8 
 
// Ф      
//   len ,  *msg. 
 

 

unsigned char CS8Calc(unsigned char *msg, unsigned char len) 

{ 

 unsigned char sum=0; 

  

 while(len>0) 

 { 

  sum+=*msg++; 

  len--; 

 } 

 sum^=0xff; 

 return sum; 

} 

 

 

Пример 
           : 

 
0x10 0xff 0x3f 0x00 0x00 0x00 0x00 0xc1 0x16 

 

   0xC1       -
  : 

 
0xff 0x3f 0x00 0x00 0x00 0x00 

 

 

  8       ,  
  CRC16:   8  ,     

8   ,    . . .,   , -
    8   : 
 

0x3f 0x00 0x00 0x00 0x00 0xc1 
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     4   : 
-      ; 

-      ; 
-    ; 
-      RS232C. 

 

1    
        .  

      : 
«T +» –   ; 
«Rx+» –   ; 
«0» –  . 
 

     : 
«Tx+» –    ; 
«Tx-» –    ; 
«Rx+» –    ; 
«Rx-» –    . 
 

         . 
  ,        -

    1. 

 

 

 

Rx- 

Rx+ 

Tx- 

A0 

Rx+ 

0 

Tx+ 

Tx+ 

A1 

CPU 

SW 

RI 

TO 
RI 

CPU 

Urx 

R  

 
 

0 –  ; 1 –   

TO –   ; RI –   ; CPU – ; 
Urx –    ; R  –   

SW –  . 
 

 1 –    

 

      ( )    -
 ,      .   -

    -  RI  TO. 

        .  
. «1»   ,   . «0» –   .  

        SW. -
 « »   . «1»,  « » - . «0».  -

    , ,     R ,  -
   RI     .   -

  . «1».  
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          2.  

         3.  

 

 
 . «0» 

. «1» 

. «0» 

. «1» 

Rx+:  «  – » 

Tx+:  «  – » 

 
 

 

 2 –        

 
 

0 

Rx- 

Rx+ 

Tx- 

Tx+ 

Rx+ 

0 

Tx+ 

1 
Rx- 

Rx+ 

Tx- 

Tx+ 

n 
Rx- 

Rx+ 

Tx- 

Tx+ 

... 
2 

R  

 
 

0 –  ; 1... Ч –  ; 
Rc –   470 ±10% 

 

 3 –       

 

 

2     
         

  ,           
   ( .  3).    ,  -

       .  
 ,    ,    -

.         : -
  ,        1/4  -
  . 

 

3   
  ,       

   ,      .   
       : 

-         300 ; 
-           0,3 ; 
-     –  32. 
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        4 -
  UTP  FTP  5 («  » LAN)       

0,5 .            -
 .     UTP (FTP)    , -

     4.  

 

 
 

0 

Tx+ 

Rx+ 

0 

Rx+ 

Tx+ 
 

 

 

 4 –    UTP 

 

 

       5. 

           -
   0,01 /       100 / ,  –   
 J-Y(St)Y 2x2x0,8.  

 

 

4800 би /

9600 би /

19200 би /

0

500

1000

1500

2000

2500

3000

2 6 10 14 18 22 26 30

Чи  

П
я

ь 
и

и,
 

 
 
 

 5 –       UTP (FTP)  5 
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4    RS232 
          , -

  RS232 .       RS232     6. 

 

 

Rx- 

Rx+ 

Tx- 

Tx+ 

A1 

SW 

RI 

R
S
2
3
2
 

SG 

RxD 

TxD 

DTR 

A0 

R 

 
 

 

0 –     RS2332; 1 –  ; 
RI –  ; SW –  ;  
R –    

 

 6 –     RS232 

 

     DTR  RS232      -
 (   ).  

      100 . 
 

5   
     ,    4 -

   1. 

 

 1 – Э     4 

 
  
 

   

   , : 
  . «0» 

  . «1» 

 

8...11 

0...0,2 

  ,  27... 60 

   0  Rx+   
      , Urx,  8... 11 

  ,  220... 330 

 ,  4,5... 10 

   

 ,  1,8...2,2 

  , ,   4,7 

   : 
  . «0»,  

   «1»,  

 

  30 

  1 

 


