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TDM0  COT    CX/FX[0].   DSL  COT   
TDM0.     COT   RTA   DSL0.  DSL0  RTA 

   .       TDM  RTA.  DSL,
    RTA,   Line-timed.  TDM   RTA   

 CX/FX[0].

COT, 3a, TDM-timed

LI
N

E

RCLK[0],
RFRM[0]

TCLK[0],
TFRM[0]

RCLK[3],
RFRM[3]

TCLK[3],
TFRM[3]

RCLK[0],
RFRM[0]

TCLK[0],
TFRM[0]

RCLK[3],
RFRM[3]

TCLK[3],
TFRM[3]

CXint[0],
FXint[0]

CXint[0],
FXint[0]

DT[0]
DR[0]

DT[0]

CX[0],
FX[0]

DR[0]

CX[0],
FX[0]

DSL0 DSL0

DSL3 DSL3

COT, 3a, TDM-timed RTA, 3a, Line-timed

RTA, 3a, TDM-timed
CXint[3],
FXint[3]

DT[3]
DR[3]

GROUP=255 //    GROUP=255 //    

LMODE=0    // COT LMODE=1    // RTA

CLK_MODE=0 // clock mode 3a CLK_MODE=0 // clock mode 3a

FRATE=20, FRATE1=0 //  20 FRATE=20, FRATE1=0 //  20 

PAM=0 //  PAM=0 //  

POFFS=0, POFFS1=0 //  0 POFFS=0, POFFS1=0 //  0 

D
S
L
0

(
p
a
g
e
 
0
x
0
0
)

TDM_MUX=0 // DSL   TDM0

D
S
L
0

(
p
a
g
e
 
0
x
0
0
)

TDM_MUX=0 // DSL   TDM0

PTSN=1  // 32    TDM PTSN=1  // 32    TDM 

PMODE=0 // CXint/FXint  CX/FX[0] PMODE=2 // CXint/FXint  DSL0

T
D
M
0

(
p
a
g
e
 
0
x
1
0
)

CSRC=0

T
D
M
0

(
p
a
g
e
 
0
x
1
0
)

CSRC=0

GROUP=255 //    GROUP=255 //    

LMODE=0    // COT LMODE=1    // RTA

CLK_MODE=0 // clock mode 3a CLK_MODE=0 // clock mode 3a

FRATE=10, FRATE1=0 //  10 FRATE=10, FRATE1=0 //  10 

PAM=0 //  PAM=0 //  

POFFS=20, POFFS1=0 //  20 POFFS=0, POFFS1=0 //  0 

D
S
L
3

(
p
a
g
e
 
0
x
0
3
)

TDM_MUX=0 // DSL   TDM0

D
S
L
3

(
p
a
g
e
 
0
x
0
3
)

TDM_MUX=3 // DSL   TDM3

PTSN=1  // PTSN=1  // 

PMODE=0 // CXint/FXint  CX/FX[0] PMODE=2 // CXint/FXint  DSL0

T
D
M
0

(
p
a
g
e
 
0
x
1
3
)

CSRC=0 T
D
M
3

(
p
a
g
e
 
0
x
1
3
)

CSRC=0



 SHDSL-B4.     V1.4

19

 3      , clock mode 1a

    DSL0       DSL3.  DSL  
     .   COT  DSL0  DSL1    TDM0.  

RTA   DSL    TDM.

TDM0  COT    CX/FX[0].   DSL  COT   
TDM0          .     COT 

 RTA     .  DSL  RTA     . ,
   ,    TDM  RTA.  TDM   RTA 

   CX/FX.  DSL  RTA     .

LI
N

E

RCLK[0],
RFRM[0]

TCLK[0],
TFRM[0]

RCLK[3],
RFRM[3]

TCLK[3],
TFRM[3]

RCLK[0],
RFRM[0]

TCLK[0],
TFRM[0]

RCLK[3],
RFRM[3]

TCLK[3],
TFRM[3]

CXint[0],
FXint[0]

CXint[0],
FXint[0]

DT[0]
DR[0]

DT[0]

CX[0],
FX[0]

DR[0]

CX[0],
FX[0]DSL0 DSL0

DSL3 DSL3

GEN

GEN

COT, 1a, TDM-timed

COT, 1a, TDM-timed RTA, 1a, Line-timed

RTA, 1a, Line-timed
CXint[3],
FXint[3]

DT[3]
DR[3]

CX[3],
FX[3]

GROUP=255 //    GROUP=255 //    

LMODE=0    // COT LMODE=1    // RTA

CLK_MODE=1 // clock mode 1a CLK_MODE=1 // clock mode 1a

FRATE=10, FRATE1=0 //  10 FRATE=10, FRATE1=0 //  10 

PAM=0 //  PAM=0 //  

POFFS=0, POFFS1=0 //  0 POFFS=0, POFFS1=0 //  0 

D
S
L
0

(
p
a
g
e
 
0
x
0
0
)

TDM_MUX=0 // DSL   TDM0

D
S
L
0

(
p
a
g
e
 
0
x
0
0
)

TDM_MUX=0 // DSL   TDM0

PTSN=1  // 32    TDM PTSN=1  // 32    TDM 

PMODE=0 // CXint/FXint  CX/FX[0] PMODE=2 // CXint/FXint  DSL0

T
D
M
0

(
p
a
g
e
 
0
x
1
0
)

CSRC=0

T
D
M
0

(
p
a
g
e
 
0
x
1
0
)

CSRC=0

GROUP=255 //    GROUP=255 //    

LMODE=0    // COT LMODE=1    // RTA

CLK_MODE=1 // clock mode 1a CLK_MODE=1 // clock mode 1a

FRATE=10, FRATE1=0 //  10 FRATE=10, FRATE1=0 //  10 

PAM=0 //  PAM=0 //  

POFFS=10, POFFS1=0 //  10 POFFS=0, POFFS1=0 //  0 

D
S
L
3

(
p
a
g
e
 
0
x
0
3
)

TDM_MUX=0 // DSL   TDM0

D
S
L
3

(
p
a
g
e
 
0
x
0
3
)

TDM_MUX=3 // DSL   TDM3

PTSN=1  // PTSN=1  // 

PMODE=0 // CXint/FXint  CX/FX[0] PMODE=2 // CXint/FXint  DSL3

T
D
M
0

(
p
a
g
e
 
0
x
1
3
)

CSRC=0

T
D
M
3

(
p
a
g
e
 
0
x
1
3
)

CSRC=3
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  TDM  
.

       ,   DSL  
  . ,         TDM   

     .     ,   DSL,
  ,  .      ,

       .     DSL 
 ,     TDM   .

    TDM        DSL 
.

      TDM  
      :

1.   TDM     DSL

2.  DSL,    TDM       

      TDM  
      :

1.   TDM      DSL

2.   DSL,    TDM       

           DSL,   
  DSL       DSL.      

    GROUP   DSL -  .

      DSL,     DSL
  .    ,     
   DSL     RTA.

  DSL       .      DSL   ,
 ,     DSL:

     DSL        
  .  DSL,       COT

         RTA.
       DSL    

  .   ,   ,  
        TDM (  DSL-

TDM     TDM),     
   .

 DSL,           
.     LMODE  CLK_MODE  

DSL  .

  TDM      DSL  .   ,   DSL
              .

      FRATE, FRATE1  PAM   .

C       DSL,   
.           DSL.

 TDM,    DSL       
.

         TDM,   
    TDM   .   TDM 

    CX/FX,     DSL   COT   
    CX/FX (    TDM).

         
    .
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 4    ,  clock mode 3a

 DSL0  DSL3     ,    DSL     TDM. 
DSL      ,      .   DSL  

  ,    RCLK/RFRM.  DSL0   
     .

 TDM  COT    CX/FX[0].  DSL  COT   
 TDM.      COT   RTA   DSL0.   DSL0   RTA

    .       TDM  RTA.
 DSL,     RTA,   Line-timed.  TDM   RTA  

  CX/FX[0].

LI
N

E

RCLK[0],
RFRM[0]

TCLK[0],
TFRM[0]

RCLK[3],
RFRM[3]

TCLK[3],
TFRM[3]

RCLK[0],
RFRM[0]

TCLK[0],
TFRM[0]

RCLK[3],
RFRM[3]

TCLK[3],
TFRM[3]

CXint[0],
FXint[0]

DT[0]
DR[0]

DT[3]
DR[3]

DT[0]

CX[0],
FX[0]

DR[0]

DT[3]
DR[3]

CXint[ ],
FXint[ ]

3
3

CXint[0],
FXint[0]

CXint[ ],
FXint[ ]

3
3

CX[0],
FX[0]

DSL0 DSL0

DSL3 DSL3
COT, 3a, TDM-timed

COT, 3a, TDM-timed RTA, 3a, Line-timed

RTA, 3a, TDM-timed

GROUP=2 //    0 GROUP=2 //    0

LMODE=0    // COT LMODE=1    // RTA

CLK_MODE=0 // clock mode 3a CLK_MODE=0 // clock mode 3a

FRATE=10, FRATE1=0 //  10 FRATE=10, FRATE1=0 //  10 

PAM=0 //  PAM=0 //  

POFFS=0, POFFS1=0 //  0 POFFS=0, POFFS1=0 //  0 

D
S
L
0

(
p
a
g
e
 
0
x
0
0
)

TDM_MUX=0 // DSL   TDM0

D
S
L
0

(
p
a
g
e
 
0
x
0
0
)

TDM_MUX=0 // DSL   TDM0

PTSN=1  // 32    TDM PTSN=1  // 32    TDM 

PMODE=0 // CXint/FXint  CX/FX[0] PMODE=2 // CXint/FXint  DSL0

T
D
M
0

(
p
a
g
e
 
0
x
1
0
)

CSRC=0

T
D
M
0

(
p
a
g
e
 
0
x
1
0
)

CSRC=0

GROUP=0 //    0 GROUP=0 //    0

LMODE=0    // COT LMODE=1    // RTA

CLK_MODE=0 // CLK_MODE=0 // 

FRATE=10, FRATE1=0 // FRATE=10, FRATE1=0 // 

PAM=0 // PAM=0 // 

POFFS=0, POFFS1=0 //  0 POFFS=0, POFFS1=0 //  0 

D
S
L
3

(
p
a
g
e
 
0
x
0
3
)

TDM_MUX=3 // DSL   TDM3

D
S
L
3

(
p
a
g
e
 
0
x
0
3
)

TDM_MUX=3 // DSL   TDM3

PTSN=1  // PTSN=1  // 

PMODE=0 // CXint/FXint  CX/FX[0] PMODE=2 // CXint/FXint  DSL0

T
D
M
0

(
p
a
g
e
 
0
x
1
3
)

CSRC=0

T
D
M
3

(
p
a
g
e
 
0
x
1
3
)

CSRC=0
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 5    , clock mode 1a

 DSL0  DSL3     ,    DSL     TDM. 
DSL      ,      .   DSL  

  ,    RCLK/RFRM.  DSL0   
     .

 TDM  COT     .  DSL  COT 
   TDM          . 

   COT    RTA    DSL0.   DSL0   RTA    
 .       TDM  RTA.  TDM   RTA

    CX/FX[0].

LI
N

E

RCLK[0],
RFRM[0]

TCLK[0],
TFRM[0]

RCLK[3],
RFRM[3]

TCLK[3],
TFRM[3]

RCLK[0],
RFRM[0]

TCLK[0],
TFRM[0]

RCLK[3],
RFRM[3]

TCLK[3],
TFRM[3]

CXint[0],
FXint[0]

DT[0]
DR[0]

DT[3]
DR[3]

DT[0]

CX[0],
FX[0]

DR[0]

DT[3]
DR[3]

CXint[ ],
FXint[ ]

3
3

CXint[0],
FXint[0]

CXint[ ],
FXint[ ]

3
3

CX[0],
FX[0]

DSL0 DSL0

DSL3 DSL3

GEN

GEN

COT, 1a, TDM-timed

COT, 1a, TDM-timed RTA, 1a, Line-timed

RTA, 1a, TDM-timed

GEN

GROUP=2 //    0 GROUP=2 //    0

LMODE=0    // COT LMODE=1    // RTA

CLK_MODE=1 // clock mode 1a CLK_MODE=1 // clock mode 1a

FRATE=10, FRATE1=0 //  10 FRATE=10, FRATE1=0 //  10 

PAM=0 //  PAM=0 //  

POFFS=0, POFFS1=0 //  0 POFFS=0, POFFS1=0 //  0 

D
S
L
0

(
p
a
g
e
 
0
x
0
0
)

TDM_MUX=0 // DSL   TDM0

D
S
L
0

(
p
a
g
e
 
0
x
0
0
)

TDM_MUX=0 // DSL   TDM0

PTSN=1  // 32    TDM PTSN=1  // 32    TDM 

PMODE=1 // CXint/FXint  PMODE=2 // CXint/FXint  DSL0

T
D
M
0

(
p
a
g
e
 
0
x
1
0
)

CSRC=0  //   PMODE=1

T
D
M
0

(
p
a
g
e
 
0
x
1
0
)

CSRC=0

GROUP=0 //    0 GROUP=0 //    0

LMODE=0    // COT LMODE=1    // RTA

CLK_MODE=1 // CLK_MODE=1 // 

FRATE=10, FRATE1=0 // FRATE=10, FRATE1=0 // 

PAM=0 // PAM=0 // 

POFFS=0, POFFS1=0 //  0 POFFS=0, POFFS1=0 //  0 

D
S
L
3

(
p
a
g
e
 
0
x
0
3
)

TDM_MUX=3 // DSL   TDM3

D
S
L
3

(
p
a
g
e
 
0
x
0
3
)

TDM_MUX=3 // DSL   TDM3

PTSN=1  // PTSN=1  // 

PMODE=1 // CXint/FXint  PMODE=2 // CXint/FXint  DSL0

T
D
M
0

(
p
a
g
e
 
0
x
1
3
)

CSRC=0  //   PMODE=1

T
D
M
3

(
p
a
g
e
 
0
x
1
3
)

CSRC=0
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 6    , clock mode 3a

 DSL0  DSL3     .  DSL   ,   
  .      DSL    TDM.     

   ,    RCLK/RFRM.  DSL0  
      .

TDM[0]  COT    CX/FX[0].  DSL  COT   TDM[0].
    COT    RTA    DSL0.   DSL0   RTA  

   .      TDM[0]  RTA.  DSL,
    RTA,   Line-timed.

COT, 3a, TDM-timed

LI
N

E

RCLK[0],
RFRM[0]

TCLK[0],
TFRM[0]

RCLK[3],
RFRM[3]

TCLK[3],
TFRM[3]

RCLK[0],
RFRM[0]

TCLK[0],
TFRM[0]

RCLK[3],
RFRM[3]

TCLK[3],
TFRM[3]

CXint[0],
FXint[0]

CXint[0],
FXint[0]

DT[0]
DR[0]

DT[0]

CX[0],
FX[0]

DR[0]

CX[0],
FX[0]

DSL0 DSL0

DSL3 DSL3

COT, 3a, TDM-timed RTA, 3a, Line-timed

RTA, 3a, TDM-timed

GROUP=2 //    0 GROUP=2 //    0

LMODE=0    // COT LMODE=1    // RTA

CLK_MODE=0 // clock mode 3a CLK_MODE=0 // clock mode 3a

FRATE=10, FRATE1=0 //  10 FRATE=10, FRATE1=0 //  10 

PAM=0 //  PAM=0 //  

POFFS=0, POFFS1=0 //  0 POFFS=0, POFFS1=0 //  0 

D
S
L
0

(
p
a
g
e
 
0
x
0
0
)

TDM_MUX=0 // DSL   TDM0

D
S
L
0

(
p
a
g
e
 
0
x
0
0
)

TDM_MUX=0 // DSL   TDM0

PTSN=1  // 32    TDM PTSN=1  // 32    TDM 

PMODE=0 // CXint/FXint  CX/FX[0] PMODE=2 // CXint/FXint  DSL0

T
D
M
0

(
p
a
g
e
 
0
x
1
0
)

CSRC=0

T
D
M
0

(
p
a
g
e
 
0
x
1
0
)

CSRC=0

GROUP=0 //    0 GROUP=0 //    0

LMODE=0    // COT LMODE=1    // RTA

CLK_MODE=0 // CLK_MODE=0 // 

FRATE=10, FRATE1=0 // FRATE=10, FRATE1=0 // 

PAM=0 // PAM=0 // 

POFFS=10, POFFS1=0 //  10 POFFS=10, POFFS1=0 //  10 

D
S
L
3

(
p
a
g
e
 
0
x
0
3
)

TDM_MUX=0 // DSL   TDM0

D
S
L
3

(
p
a
g
e
 
0
x
0
3
)

TDM_MUX=0 // DSL   TDM0

PTSN=1  // PTSN=1  // 

PMODE=0 // CXint/FXint  CX/FX[0] PMODE=2 // CXint/FXint  DSL0

T
D
M
0

(
p
a
g
e
 
0
x
1
3
)

CSRC=0

T
D
M
3

(
p
a
g
e
 
0
x
1
3
)

CSRC=0
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 7    , clock mode 1a

 DSL0  DSL3     .  DSL   ,   
  .      DSL    TDM.     

   ,    RCLK/RFRM.  DSL0  
      .

TDM[0]  COT   CX/FX[0].  DSL  COT    TDM[0] 
        .     COT  

RTA   DSL0.  DSL0  RTA     .   
  TDM[0]  RTA.  DSL,     RTA,   Line-

timed.

LI
N

E

RCLK[0],
RFRM[0]

TCLK[0],
TFRM[0]

RCLK[3],
RFRM[3]

TCLK[3],
TFRM[3]

RCLK[0],
RFRM[0]

TCLK[0],
TFRM[0]

RCLK[3],
RFRM[3]

TCLK[3],
TFRM[3]

CXint[0],
FXint[0]

CXint[0],
FXint[0]

DT[0]
DR[0]

DT[0]

CX[0],
FX[0]

DR[0]

CX[0],
FX[0]DSL0 DSL0

DSL3 DSL3

GEN

GEN

COT, 1a, TDM-timed

COT, 1a, TDM-timed RTA, 1a, Line-timed

RTA, 1a, TDM-timed

GROUP=2 //    0 GROUP=2 //    0

LMODE=0    // COT LMODE=1    // RTA

CLK_MODE=1 // clock mode 1a CLK_MODE=1 // clock mode 1a

FRATE=10, FRATE1=0 //  10 FRATE=10, FRATE1=0 //  10 

PAM=0 //  PAM=0 //  

POFFS=0, POFFS1=0 //  0 POFFS=0, POFFS1=0 //  0 

D
S
L
0

(
p
a
g
e
 
0
x
0
0
)

TDM_MUX=0 // DSL   TDM0

D
S
L
0

(
p
a
g
e
 
0
x
0
0
)

TDM_MUX=0 // DSL   TDM0

PTSN=1  // 32    TDM PTSN=1  // 32    TDM 

PMODE=0 // CXint/FXint  CX/FX[0] PMODE=2 // CXint/FXint  DSL0

T
D
M
0

(
p
a
g
e
 
0
x
1
0
)

CSRC=0

T
D
M
0

(
p
a
g
e
 
0
x
1
0
)

CSRC=0

GROUP=0 //    0 GROUP=0 //    0

LMODE=0    // COT LMODE=1    // RTA

CLK_MODE=1 // CLK_MODE=1 // 

FRATE=10, FRATE1=0 // FRATE=10, FRATE1=0 // 

PAM=0 // PAM=0 // 

POFFS=10, POFFS1=0 //  10 POFFS=10, POFFS1=0 //  10 

D
S
L
3

(
p
a
g
e
 
0
x
0
3
)

TDM_MUX=0 // DSL   TDM0

D
S
L
3

(
p
a
g
e
 
0
x
0
3
)

TDM_MUX=0 // DSL   TDM0

PTSN=1  // PTSN=1  // 

PMODE=0 // CXint/FXint  CX/FX[0] PMODE=2 // CXint/FXint  DSL0

T
D
M
0

(
p
a
g
e
 
0
x
1
3
)

CSRC=0

T
D
M
3

(
p
a
g
e
 
0
x
1
3
)

CSRC=0
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  .
        ,  

    ,      
   .

       ,    
 REFCLK.  REFCLK  ,   RTA    (  

3 )      (   1 ).

      .

framer

PLL

C
X

FX

LI
N

E

RCLK[0],
RFRM[0]

TCLK[0],
TFRM[0]

RCLK[3],
RFRM[3]

TCLK[3],
TFRM[3]

CXint[0],
FXint[0]

DT[0]
DR[0]

CX[0], FX[0]DSL0

DSL3

RTA, 3a, TDM-timed

RTA, 3a, TDM-timed
CXint[3],
FXint[3]

DT[3]
DR[3]

LI
N

E

RCLK[0],
RFRM[0]

TCLK[0],
TFRM[0]

RCLK[3],
RFRM[3]

TCLK[3],
TFRM[3]

CXint[0],
FXint[0]

DT[0]

DR[0]

DSL0

DSL3

RTA, 1a, TDM-timed

RTA, 1a, TDM-timed

REFC[0] REFCLK[0]

REFCLK[0]

CX[0], FX[0]

REFC[0]

framer

PLL

C
X

FX

    RTA        RTA   TDM-timed.
  RCLK/RFRM  TCLK/TFRM     .
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  4         TDM – STT0…STT3.

        TDM     .
      .

  STT[tdm]  4  : STTF_OCT[tdm], STTF_BIT[tdm],
STTW_OCT[tdm]  STTW_BIT[tdm].

  STTF_OCT[tdm]     8-     TDM 
 .   STTF_BIT[tdm]        . 

 STTW_OCT[tdm]      8-     TDM.
  STTW_BIT[tdm]          

.
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  DSL      .

   ,       DSL 
   : COT  RTA.      

 ,     TDM  COT  TDM  RTA.

          
     ,     SDFE. 

   :

    DSL     .  
   ,   
 ( , PBO  .).       ,

  ,   ,   
 .       

(     ),      ,  
      .

        .
       .

 
  .

  

.

 

 
TCON =  .1

  
( ,  )

,

     DSL    LSTAT. 
 LSTAT    DSL      

stc_flag.    ,      
LERR_CONDITION[dsl]  LERR_REASON [dsl]       

  .        
get dslstate.

            
LSTAT_IFC, LERR_CONDITION_IFC  LERR_REASON_IFC  .

    ,  DSL    ,    
   .        

   ,    .  
 ,    .
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 .
 DSL        –  192 /   15352 / . 

       FRATE  FRATE1.   PAM 
    TCPAM.

       :
192..3776 /c (3B..59B)  – TCPAM-16
3840..5696 /c (60B..89B)  – TCPAM-32
5760..12736 /c (90B..199B)  - TCPAM-64
12800..15352 /c (200B..239B)  – TCPAM-128

         .   
          .

        

DSL/P[0]>set rate < , / > [pam <4|8|16|32|64|128>].

       TCPAM   :

    ,       
,     .

      ,     COT  RTA   . 
    .

            
FRATE  COT  RTA.      FRATECOT  FRATERTA.

    Z-  (   8 / )     FRATE1
 .    :

 FRATE1       0,   FRATE1    
   0.  0   FRATE1  Z-      

    FRATE (   64 / ).  ,     
  FRATE1   0,     FRATE1  , 

 0,   .

 FRATE1    ,   0,    Z-  
    FRATE1COT  FRATE1RTA.

       TCPAM-128.

    COT,      RTA.
   FRATECOT    FRATE1COT.

    TCPAM-128   ,   FRATE1COT 
 ,   FRATE1RTA  ,   0.

           
        PRATE,  PRATE1   PPAM.   

      DSL/P[0]> get state.
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        PBO, PBO_MODE 

 DSL.  PBO_MODE        .
 PBO        

(14,5 dBm).

PBO_MODE PBO  

0 0..30 dB  PBO     .  
        . 

,    RTA     COT
.

  PBO      . 
      

        
    0…-6 dB.     

        PBO.  
 ,    . 

       .

1 0..30 dB  PBO     .  
        .

    .

 PPBO (     )   DSL  
      ,     

DSL.  PPBO     .     
  ,   PPBO     .

     DSL      
,   PPBO      EOC  

.
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4-    DSL0, DSL1.
 4-  .

   DSL        
   (FDM)  60  BK/G.

  FDM    4-   ,  
  .       

         NEXT (Near End Cross Talk).

       DSL,    FDM  
NEXT.  DSL   2-   (  ),  ,  DSL

  ,      FDM.    
   DSL    .

  SHDSL-B4         2 
      FDM.  4-        

  ,    DSL     FDM. 
               NEXT

 .
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   DSL0  DSL1.
  SHDSL-B4      ,      DSL0  

DSL1: : 2-   4- .      
 .

D S

        2-  . 
 4-    ,      .

D
SRT_T0

TIP0

SRT_R0
RING0

SRT_T3
TIP3

SRT_R3
RING3

SRT_T0
TIP0

SRT_R0
RING0

SRT_T3
TIP3

SRT_R3
RING3

S

D
SRT_T1

TIP1

SRT_R1
RING1

SRT_T2
TIP2

SRT_R2
RING2

SRT_T1
TIP1

SRT_R1
RING1

SRT_T2
TIP2

SRT_R2
RING2

S

     4-  ,     DSL0  (DSL1)
   ,    DSL3 (DSL2) –   .  DSL3

(DSL2)  4-   .

      DSL    SPLIT[dsl].



 SHDSL-B4.     V1.4

32

 
   DSL.

   ,      DSL. 
      TMODE[dsl]  1..3.   TMODE[dsl] 

 0,   .

        
set test <off | sc_sr | ones | low_r>

         update 
store.

TMODE[dsl] set test

0 off .
  .  DSL   

.

1 sc_sr
-

-

 DSL      Sc (
 COT)  Sr (   RTA).   
       

 .

      
 (PSD).  PSD    
 135 .

2 ones -
 ‘1’

 DSL     
,    ‘1’,

    .

      
 (PSD).  PSD    
 135 .

3 low_r  

 DSL      
 .   .

      
  .

       DSL (  , 
).            

.

   ,   LSTAT   5.

        . 
   .

     ( , Longitudinal Balance)   
 .   DSL    255   LMODE[dsl].   

LMODE[dsl]   0  1 (   COT  RTA),   .

      set lmode off
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   TDM.
      ( )   TDM.   

  TDM   1  2   LP.

       
set loop <off | local | remote>

/         LP 
    set loop (  update).   

     store.

LP[tdm] set loop

0 off .

 .    DT[tdm]   
 DSL.      DSL   

DR[tdm].

1 local
   DT[tdm]     DSL 

   DR[tdm].      DSL
 .

2 remote
   DT[tdm]    .   

  DSL    DR[tdm]  
  .

   ,    DSL    TDM  
  TDM       DSL.
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.
          DSL:

          LED[dsl]   DATA[dsl].
          .

     ,    LED[dsl]  DATA[dsl]
       EOC.

       .    
      ,    
   DSL .

   . 
LED[dsl]  DATA[dsl].

 4    .      0…3
  LEDMODE.    LEDMODE    

,          store   CMD.

  DSL          
  .

         
set ledmode <   0…3>

LEDMODE=0 (   )

LED0 (LED3)
510 

+3.3V

  

    
 (LSTAT = 5)

    
 (LSTAT = 5)

  ,    
 (LSTAT=0)

 ,    
 (LSTAT=0)

 
(1 )

LSTAT = 1..2 (  
).

      ,
     

  .

LSTAT = 2 (    
).

      ,
   ,  
     .

 
(4 )

LSTAT = 3 (  ).

     
    

     
.

LSTAT = 3 (    
      ).

     
     

     
.

LSTAT = 4 (   
  )

LSTAT = 4 (    ,
     
 EOC)

,

 

 

LSTAT = 4          
.        EOC  

.
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LEDMODE=0 (   )

510 510 
DATA0 (DATA3) +3.3V

510 510 
DATA0 (DATA3) +3.3V

LED0 (LED3)

   DSL    ,       
.

  

.

    
 (LSTAT = 5)

    
 (LSTAT = 5)

  ,    
 (LSTAT=0)

 ,    
 (LSTAT=0)

 
(1 ).

LSTAT = 1..2 (  
).

      ,
     

  .

LSTAT = 2 (    
).

      ,
   ,  
     .

 
(4 ).

LSTAT = 3 (  ).

     
    

     
.

LSTAT = 3 (    
      ).

     
     

     
.

.

LSTAT = 4 (  ). 
Ethernet     

 Ethernet.  
     

 .

LSTAT = 4 (    ,
     
 EOC)

,

 

 

LSTAT = 4          
.        EOC  

.
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LEDMODE=1

LED0 (LED3)

G
N

D510 

  

    
 (LSTAT = 5)

    
 (LSTAT = 5)

  ,    
 (LSTAT=0)

 ,    
 (LSTAT=0)

 
(1 )

LSTAT = 1..2 (  
).

      ,
     

  .

LSTAT = 2 (    
).

      ,
   ,  
     .

 
(4 )

LSTAT = 3 (  ).

     
    

     
.

LSTAT = 3 (    
      ).

     
     

     
.

LSTAT = 4 (  )
LSTAT = 4 (    ,

     
 EOC)

,

 

 

LSTAT = 4          
.        EOC  

.



 SHDSL-B4.     V1.4

37

LEDMODE=2

LED0 (LED3)
510 

DATA0 (DATA3)

  

.

    
 (LSTAT = 5)

    
 (LSTAT = 5)

 .  ,    
 (LSTAT=0)

 ,    
 (LSTAT=0)

 
(1 )

LSTAT = 1..2 (  
).

      ,
     

  .

LSTAT = 2 (    
).

      ,
   ,  
     .

 
(4 )

LSTAT = 3 (  ).

     
    

     
.

LSTAT = 3 (    
      ).

     
     

     
.

.
LSTAT = 4 (  ).

LSTAT = 4 (    ,
     
 EOC)

,

 

 

LSTAT = 4          
.        EOC  

.
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LEDMODE=3

LED0 (LED3)

GND
Ethernet

LNKACT
510 510 

        Ethernet.     
    LNKACT.  LNKACT    
     ,     DSL .

  

.

    
 (LSTAT = 5)

    
 (LSTAT = 5)

 .  ,    
 (LSTAT=0)

 ,    
 (LSTAT=0)

 
(1 )

LSTAT = 1..2 (  
).

      ,
     

  .

LSTAT = 2 (    
).

      ,
   ,  
     .

 
(4 )

LSTAT = 3 (  ).

     
    

     
.

LSTAT = 3 (    
      ).

     
     

     
.

,

 .

LSTAT = 4 (  ). 
Ethernet     

 Ethernet.  
     

 .

LSTAT = 4 (    ,
     
 EOC)
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  .
           

    (     DSL).    
      IND_CLK  IND_D.      

20 ,     – 488 .

IND_CLK

IND_D V24 V22

20

488

V1-red V24 V23V 32

  ,         –
16 .         . 

      ,   
IND_BUT.

   ,      ,  
            

 DSL.

          .
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Q0
Q1
Q2
Q3
Q4
Q5
Q6
Q7

GND

VCC

DSA

CP

MR

74
LV

C
16

4

510 Ohm

G
N

D

0.01 uF

+3.3V
DSB

V1
V2
V3
V4

3
4
5
6
10
11
12
13

2

1

8

9 7

14

Q0
Q1
Q2
Q3
Q4
Q5
Q6
Q7

GND

VCC

DSA

CP

MR

74
LV

C
16

4

510 Ohm

G
N

D

G
N

D

0.01 uF

+3.3V
DSB

V5
V6
V7
V8

3
4
5
6
10
11
12
13

2

1

8

9 7

14

Q0
Q1
Q2
Q3
Q4
Q5
Q6
Q7

GND

VCC

DSA

CP

MR

74
LV

C
16

4

510 Ohm

G
N

D

G
N

D

0.01 uF

+3.3V
DSB

V9
V10
V11
V12
V13
V14
V15
V16

3
4
5
6
10
11
12
13

2

1

8

9 7

14

Q0
Q1
Q2
Q3
Q4
Q5
Q6
Q7

GND

VCC

DSA

CP

MR

74
LV

C
16

4

510 Ohm

G
N

D

G
N

D

0.01 uF

+3.3V
DSB

V17
V18
V19
V20
V21
V22
V23
V24

3
4
5
6
10
11
12
13

2

1

8

9 7

14

3.3 K+3.3V

GND

0.2 uF

10 K+3.3V

IND_CLK

GND

IND_D

IND_BUT

GND

SW
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         .

V1-V4

     DSL: V1 – DSL0, V2 – DSL1, V3 – DSL2, V4 – DSL3.

 

 
.    (LSTAT = 5)

 .  ,      (LSTAT=0)

  
(1 )

LSTAT = 2 (     ).

      ,    ,
       .

  
(4 )

LSTAT = 3 (    ).

        
     .

  
(1 )

LSTAT = 3 (        
  ).

        
         .

 
.

LSTAT = 4 (    ,    
   EOC)

V5-V8

     .      
  .    SW     

.

 

V5 –  ,    DSL0

V6 –  ,    DSL1

V7 –  ,    DSL2

V8 –  ,    DSL3

 .    .

V9-V24

    . V9  
   . V24      

.

 

  .

  (1 )       
.

     , 
     EOC.
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 .
  RS232    ,       

 ANSI .       ,
  .  ,    ,      19200 / ,

  8N1.    (RTS/CTS)  .

         RTS  CTS.

CTS –   . CTS   ‘0’,       .
 CTS=’0’,    .     ‘1’,   

      .

RTS  –  ,   .    RTS1   ‘0’,      
.     ‘1’,          

 .         .  , 
  RTS  ‘1’,        20 .

    RS232 (  ).      
  .     RS232    .

RS232 (  DTE)

TXD
RXD

CTS
RTS

RXD
TXD

RTS
CTS

 ,    ,     
 ,   TXD, RXD, CTS, RTS    .

 
         CTS.  CTS  

(   ‘1’),           .
 CTS  (    ‘0’),  5       .  

  .         
  ‘U’  ,     (Y/N)     

‘Y’     .

        *.gfw.    ,
      Flash.       

 .

   5          ,    
 ‘U’         ,    

 .
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    ,      .

   .  ,    , 
        (  DSL, TDM).   

      .

          . 
 (   )      .

    ,   : DSL>

  ,   , ,
 TDM0,   : DSL/TDM[0]>

  ,   , ,
 5    DSL3,   : DSL/P[3]/IFC[5]>

         :
.. (  ,   Enter)

   
     .        

   .

DSL> set reg <  ,hex> < ,hex>

 1

     .     
  SPI.

DSL> get reg <all |  ,hex> [wrk]

 1

      .    
   SPI.      wrk, 
    .  wrk ,  
   .      all,  

    .

DSL> get regpld

 1

      PLD .    
      .
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   SHDSL.

DSL> port <0 | 3>

 1

  DSL.     .       
 2.

DSL> config show [wrk], config update, config store,
     config cancel, config reload, config default

 1

      SHDSL.   :
   DSL
   TDM

DSL> tdm <0 | 3>

 1

 TDM.    .        2.

DSL> get groupconf

 1

       DSL  .

DSL> get tdmconf

 1

         TDM   
 DSL    TDM.

DSL> get dslstate

 1

          .
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   DSL

DSL/P[0]> selifc <    0-31>

 2

     ,     DSL.   
    3.

DSL/P[0]> set lmode <cot | rta | off>

 2

     .   off,   DSL   
 .

DSL/P[0]> set tdmmux <0 | 3> < , byte> [+< , bit>]

 2

       TDM.

    TDM,       DSL.  
    ,    DSL  TDM 
   .      TDM     DSL , 
,      .

DSL/P[0]> set group <0 | 1 | 0m | 1m | off>

 2

       (     ). 
    :

0 -      0.
1 -      1.
0m -      0      .
1m -      1      .
off -        .

   DSL,            
 .

 TDM        .

DSL/P[0]>  set aclkmode <off | on>

 2

      DSL   Line-timed  
     .   on,  

( .     Line-timed.)

DSL/P[0]>  set test <off | sc_sr | ones | low_r>

 2

    DSL ( .  ).

DSL/P[0]>  set ledmode <   0…3>

 2

       DSL ( .  
 ).
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DSL/P[0]>  set algtype <   0…3>

 2

   . SHDSL-B4       
        .  

    0,  ,    .
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   (   )

DSL/P[3]> set rate  < , / > [pam < 4 | 8 | 16 | 32 | 64 | 128>]

 2

  .

       / .    
    .

      TCPAM   .    
,     .

DSL/P[3]> set clkmode  <1a | 3a>

 2

   .

  3    ,     
      TDM  COT (  Sync Slave).  

TDM     - +/-32ppm.

1    ,     TDM   
   SHDSL (  ).       

 COT.        
.  1         TDM (  +/-

32ppm),      ,     (3 ).

        
.

DSL/P[0]> set pbo <  , dB>

 2

       (PBO).   –
      0  -31dB

DSL/P[0]> set pbomode <epl | noepl>

 2

      .

 epl       ITU-T G991.2.
 PBO         . 

,    RTA     COT,  .

  PBO      .   
           
       (  0  -6dB,   

 ). ,     ,  
          PBO.  ,

 ,    .   
     .

 noepl      
,      .     PBO,   COT

    RTA  .
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DSL/P[0]> get state

 2

      .  
    ,      .

    ,   TCPAM,      .
       :

LOSS –     ,      dB.
SNR –    /   ,   

  dB.
PPBO –     ,   .

        EPL,   
  PBO,    .

DSL/P[0]> set stat0

 2

      .

DSL/P[0]> config show [wrk], config update, config store,
          config cancel, config reload, config default

 2

      DSL .   :
  :

     (COT / RTA)
 TDM,            TDM  
  .

    
  ,  

      DSL.
  

    –    (1 )   
(3 )

  , /      (TCPAM8-
TCPAM128)

  PBO  dB,   set PBO
    (   EPL    EPL)
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    (   )

DSL/P[0]/IFC[0]> get stat

 3

     :
CONCNT –       .
CTIME –   ,      .
TIME –   ,     .
UASCNT -  ,         

 .
CVCNT –   CRC  SHDSL   .   , 
      50  CRC,    

50,     SESCNT.    , 
 .

ESCNT –   ,      
 1    SHDSL   CRC    .

   ,   .
SESCNT –   ,      

 50    SHDSL   CRC    .
   ,   .

LOSWS –   ,     1  
  .      
   ,      

.

DSL/P[0]/IFC[0]> get adc

 3

        .      
     .



 SHDSL-B4.     V1.4

50

  TDM

DSL/TDM[0]> set clksrc <cx | gen | dsl> <0 | 3>

 2

     TDM.    
 CXint/FXint:

DSL/TDM[0]> set rate <2048 | 4096 | 8192 | 16384>

 2

   TDM.

DSL/TDM[0]> set refc <0 | 3>

 2

  DSL,     REFCLK[0]      8 .

DSL/TDM[0]> set loop <off | local | remote>

 2

 /    TDM. /   
   , config update.      

  config store.

DSL/TDM[0]> config show [wrk], config update, config store,
          config cancel, config reload, config default

 2

      TDM.   :
  .
 TDM (2048-16384 / )

  DSL –    REFCLK
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XXX> config show [wrk]

 - 

      .     
      .    

           .

     wrk,    .
  ,     .

XXX> config update

 - 

       . 
    .

XXX> config store

 - 

      .   
      .

XXX> config cancel

 - 

  ,   .   
        .

XXX> config reload

 - 

          .
      .

        .

XXX> config default

 - 

   ( )      .
      .
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 .
      (    )

   :

 ,        
  .     

  MOD_CNF.

 ,    ,  .
        

       .   
     WRK_CNF.

 ,    ,     
         .

       STR_CNF.  
           

 CRC16.        
 CRC16.       

   CRC.

 ,    ,   
      .   

    DEF_CNF.

      ,    
   .

 /   
 

 ,  CRC STR_CNF 
 .

WRK_CNF <= STR_CNF
MOD_CNF <= STR_CNF

 ,  CRC STR_CNF
  

WRK_CNF <= DEF_CNF
MOD_CNF <= DEF_CNF
STR_CNF <= DEF_CNF

config store STR_CNF <= WRK_CNF
config cancel MOD_CNF <= WRK_CNF

 

config update [timeout] WRK_CNF <= MOD_CNF
   config update WRK_CNF <= STR_CNF

config reload
WRK_CNF <= STR_CNF
MOD_CNF <= STR_CNF

config default
WRK_CNF <= DEF_CNF
MOD_CNF <= DEF_CNF

     ,   
 .          
 .          

  .

           
      . ,    TDM  

     DSL.
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 .
  SHDSL-B4      1- 4:

 

 
TXD X1.19  .      .

   ,     .

RXD X1.20  .      .   
10    +3.3 .

      , RXD   
    ‘1’.

RTS X1.17  .     ‘0’,      .
    ‘1’,         

  .        
.  ,    RTS  ‘1’,     

  20 .

       RTS   .

CTS X1.18  .   ‘0’,        
   .     ‘1’,  

       .

   10    +3.3 .      
 CTS   .

 
TDO X1.7  .   

TDI X1.5  .   

TCK X1.6  .   

 
LED0
LED1
LED2
LED3

X1.24
X1.26
X1.28
X1.30

 .      
  DSL[dsl] (dsl = 0…3).    

 LEDMODE[dsl].      LED[dsl] 
DATA[dsl].

IND_D X2.2  .         
       .  

     IND_CLK.

       , IND_D  
.

IND_BUT X2.4  .        
  .      

  IND_D / IND_CLK.

   10    +3.3 .      
  , IND_BUT   .

IND_CLK X2.1  .       
.         

.     IND_D    IND_CLK  0  1.

       , IND_CLK  
.
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 SPI

Z Z* MSB

MSB

LSB

LSB

SCK

SS

MISO

MOSI

RDY
Z Z

AC 0 -  MOSI /  ,   1 -  MOSI/MISO   

LSB

LSB

* MSB

MSB

SCK

SS

MISO

MOSI

IRQ X1.9  .           
 ,       

 .  ,      ,
   IRQ_FLAG    IRQ_MASK.  ,  

     ,  IRQ_FLAG 
 ,   IRQ    ‘0’.  IRQ

    (IRQ=’Z’)     
IRQ_FLAG.

 IRQ           
 .           

 3,3     .

MISO X1.10      SPI.       
 SCK   SS=’0’  .   SS=’1’,      Z  .   MISO
       3,3    

.

 MISO           
 .           

 3,3     .

MOSI X1.11      SPI.     
 SCK  SS=’0’.

       ,  MOSI –   .
SCK X1.12  .     SPI.   8 MHz.

         .

       ,  SCK –   .

   10    +3.3 .     SPI  
(   ), SCK   .
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nRESET X1.8  .  ‘0’       .

      ,  nRESET     
‘1’.   ,        

      ,   10%.

SS X1.13  .          
( )  SPI.          

       8 .     ,
 SCK, MOSI    .      8

,     ‘1’.

       ,  SS –  
    .

 SS   10     3.3 .  ,    SPI
 , SS   .

AC X1.14            
   SPI.       0   

 MOSI ,      .    
  AC=’1’. AC      SCK  

      .

       ,  AC –   .

RDY X1.15  .          
      SPI.     SS=’0’. 

SS=’1’  ,      Z  .  RDY=0     .  
RDY=1,          .

 RDY           
 .           

 3,3     .

  SHDSL_B4  SPI  .  
   RDY     . 

     RDY    SPI.

 DSL

DATA0
DATA1
DATA2
DATA3

X1.23
X1.25
X1.27
X1.29

 .   ‘0’       
DSL0     .      DATA0

  ‘1’.       
   DSL0.

       3.3      
 .

SWAP X1.34  .       DSL  
    .

 SWAP=’1’   ,   DSL0   RTA, 
 DSL1 –  COT.      

    DSL0 (  )
 SWAP=’0’ ,   DSL0   COT,   DSL1 – 

RTA.         
 DSL0 (   )

 SWAP   10     3.3  (  ).

REGEN X1.33  .      .
 REGEN=’1’   ,     .
 REGEN=’0’ ,      .

 REGEN   10     3.3
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 TDM

0

0

1

1

2

2

3

3

255

255

254

254

255

255

254

254

0

0

CX (inout)

FX (inout)

DT (in)

DR (out)

,   DSL

DT (in)

DR (out) ZZ

2  
 

POFFS=0;
POFFS1=2

255 0

CX (inout)

FX (inout)

ST (out)T

STTF_OCT = 0,  STTF_BIT = 2
STTW_OCT = 0, STTW_BIT = 3

MSTR0
MSTR1
MSTR2
MSTR3

X2.38
X2.30
X2.20
X2.12

 .      TDM[tdm] (tdm=0…3).
MSTR[tdm]   ‘0’    CX[tdm]/FX[tdm] 

.     ,    PMODE[tdm]=0     
CX[tdm]/FX[tdm]        DSL.

        
 CX[tdm]/FX[tdm].

   10        CX0/FX0
    (CX[tdm]0/FX[tdm] – ).

CX0,
CX1,
CX2,
CX3

X2.36
X2.28
X2.18
X2.10

  2048/4096/8192/16384   TDM[tdm] (tdm=0…3). 
 TDM    PTSN[0]. PTSN[0]    

TDM .

 .   CX[tdm]   CXint[tdm],    
    (   PMODE[tdm] = 1)  

  /     DSL (  PMODE[tdm] = 2, CSRC[tdm]
= dsl).

 ,   PMODE[tdm]   0.     CX[tdm] 
     TDM,   PMODE  0,  CSRC=tdm.

 CX[tdm]       TDM, CX[tdm] 
 .

FX0,
FX1,
FX2,
FX3

X2.35
X2.27
X2.17
X2.9

   8   TDM[tdm] (tdm=0…3).   
  CXint[tdm]    1 .    

    CXint[tdm]. FX[tdm]    ,
  .

 .   FX[tdm]   FXint[tdm],     
    (   PMODE[tdm] = 1)  

 ,     DSL (  PMODE[tdm] = 2,
CSRC[tdm] = dsl).

 ,  PMODE[tdm]   0.    FX[tdm] 
     TDM,   PMODE  0,  CSRC=tdm.

    TDM   FX0    
, FX0   .
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REFCLK0
REFCLK1
REFCLK2
REFCLK3

X2.32
X2.24
X2.14
X2.6

 .    REFCLK[tdm]      
    DSL      RSRC[0].

   8     +/-32ppm.   REFCLK0 
  .

D 0,
D 1,
DT2,
DT3

X2.34
X2.26
X2.16
X2.8

 .   TDM[tdm] (tdm=0…3).     
 CXint[tdm] (       TDM[tdm] 

   PMODE[tdm]  CSRC[tdm]).

       ,   
POFFS[dsl] (  )  POFFS1[dsl] (  )  DSL,   TDM[td m]. 

     ,    DSL,  
TDM[tdm]    .

 ,     DSL   TDM (
).      TDM[tdm]  

TDM_MUX[dsl]  DSL    tdm.    
     POFFS[dsl]  POFFS1[dsl]   DSL.
        DSL

 DT[tdm]   10    +3.3    
    .

DR0,
DR1,
DR2,
DR3

X2.33
X2.25
X2.15
X2.7

 .   TDM[tdm] (tdm=0…3).       
  CXint[tdm] (      

TDM[tdm]     PMODE[tdm]  CSRC[tdm]).

   TDM[tdm]      ,  
 POFFS[dsl]  (  )   POFFS1[dsl]  (  )   DSL,   

TDM[tdm].       ,    DSL,
  TDM[tdm]    .   DSL  

  ,    TDM[tdm]    DSL, 
DR[tdm]   Z .      DR[tdm]

  Z .

 ,     DSL   TDM[tdm] (
).      TDM[tdm]  

TDM_MUX[dsl]  DSL    tdm.    
     POFFS[dsl]  POFFS1[dsl]   DSL.
        DSL.

TC0,
TC1,
TC2,
TC3

X2.37
X2.29
X2.19
X2.11

 .    TDM[tdm] (tdm=0…3).   ‘0’ 
   TDM[tdm],       

DSL    DR[tdm].      CXint[tdm]
(       TDM3  

  PMODE[tdm]  CSRC[tdm]).

 ,   TDM[tdm]      DSL, TC[tdm]  
      DSL. TC[tdm]    

   DR[tdm].

   10    +3.3     
   .

STT0,
STT1,
STT2,
STT3

X2.31
X2.23
X2.13
X2.5

 .   TDM[tdm] (tdm=0…3).  
        TDM.  

         STTF_OCT[tdm],
STTF_BIT[tdm],  STTW_OCT[tdm]  STTW_BIT[tdm].      

  CXint[tdm]   ,    .

 

SP0 X1.32  .   

SP1 X1.31  .   

SP2 X2.39  .   
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TIP0,
TIP1,
TIP2,
TIP3

X3.13, 3.14
X4.1,   4.2
X4.13, 4.14
X3.1,   3.2

    DSL[dsl] (dsl=0…3).

RING0,
RING1,
RING2,
RING3

X3.19, 3.20
X4.7,   4.8
X4.19, 4.20
X3.7,   3.8

    DSL[dsl] (dsl=0…3).

SRT_R0,
SRT_R1,
SRT_R2,
SRT_R3

X3.17, 3.18
X4.5,   4.6
X4.17, 4.18
X3.5,   3.6

       RING[dsl]

SRT_T0,
SRT_T1,
SRT_T2,
SRT_T3

X3.15, 3.16
X4.3,   4.4
X4.15, 4.16
X3.3,   3.4

       TIP[dsl]

        :

TIP

RING

SRT_T

SRT_R

0.1 uF x 500V

       0.1 . 
   .      ,  SRT_T 

SRT_R            :

  -  SRT_T  SRT_R .

  -    SRT_T  SRT_R      
1 ,     .     
EPCOS  MKT  MKP.

   , SRT_T  SRT_R .

 2-    DSL0  DSL1     4-  
    .   4-  ,    

  :

 TIP0-RING0     DSL0,
 TIP3-RING3 –    DSL0

 DSL3 

 TIP1-RING1     DSL1,
 TIP2-RING1 –    DSL1

 DSL2 
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CLK20.48 X1.16  .         
.    20.48     +/-25ppm.

 

AIN0 X1.38   0 

AIN1 X1.37   1 

AIN2 X1.40   2 

AIN3 X1.39   3 

+3.3VA X1.36  ,    .

        ESD  .    AIN
–   100 .

 0
 1
 2
 3

38
37
40
39
36
35

X1
PLHD40

GND
+3.3VA

AIN3
AIN2
AIN1
AIN0

+3.3VA

+3.3VA

+3,3 X1.3, X1.4 ,      

GND X1.1,   X1.2,
X1.21, X1.22,
X1.35,
X2.3,
X2.21,  X2.22,
X2.40

        – 3.3 .     
  +5 .
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 .  SPI.
  SPI          .

 SPI    :    MOSI   MISO,   SCK   AC,    SS,
   RDY   IRQ.    SPI   . 

    ,        
   .

      SS.  ,    ‘0’ 
    MOSI  MISO.      , SS 
   ‘1’.

         .   
        .      

         SS=’0’.     
  SS    ‘1’.

          MOSI ,  
        .    

 AC=0.

        ,     
  (     MOSI)   ,     

   (    MISO).       
   .          AC=1.

  :

7 6 5 4 3 2 1 0
opcode address

MSB LSB

7 6 5 4 3 2 1 0
data

MSB LSB

opcode – ,   .
address – ,   ,     .
data – ,  ,       .

opcode    :

0    

1   

      SPI      
.        SPI     

 RDY  SS = ‘0’.   RDY=’0’,        .
 RDY=’1’,              .

            RDY,  
   RST_F.       ,    

0xFF.       0xA5 (     RST_F    
)  0x00 (     RST_F).
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Z Z
* MSB

MSB

LSB

LSB

SCK

SS

MISO

MOSI

RDY
Z Z

AC 0 -  MOSI /  ,   1 -  MOSI/MISO   

Z Z
*

SCK

SS

MISO

MOSI

RDY
Z Z

   SS  
 RDY   SCK.

RDY=1 =>     
 .    SS 

  .

AC

   SS 
  RDY 

 SCK.  RDY=0 =>
   

 .  
   .

        .     , 
   SPI: SCK, MOSI, AC, SS        , 

+3.8 .      +5 ,    .

 RDY         .   
      RST_F,   RDY   .

AC

SCK
MOSI

+3.3

R1..R   3.33

AC

SCK
MOSI

MISO

IRQ

MISO

IRQ
RDYRDY

SS SS

 SPI         
.           SS0..SSn.  

   SS.  SCK, MOSI, AC –    .   MISO, RDY,
IRQ    .

 IRQ            - .  
  IRQ  .
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SS
0

SS
1

SS
n

 0  1  N

SS SS SS

SC
K

M
O

S
I

SC
K

M
O

S
I

SC
K

M
O

S
I

SC
K

M
O

S
I

VCC

R1..R   3.33

   

M
IS

O
R

D
Y

IR
Q

M
IS

O

IR
Q

M
IS

O

IR
Q

M
IS

O
R

D
Y

IR
Q

R
D

Y

R
D

Y
AC AC AC

AC

 ,    SPI    ,    SCK, MOSI, AC, SS   
.          +3,3 .

AC

SCK
MOSI

MISO
IRQ

RDY

SS

  SPI
            

 .

SS=1, SCK=1
AC=1, MOSI=1

    .  SPI  ,   
       (RDY=’1’).
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   .

SS=0, SCK=1

AC=0

SCK=

MOSI=0 (Wr)

 MOSI  7 
 . 

 
SCK=

AC=1, SS=1

SS=0, SCK=1

 MOSI  8 
. 

 
SCK=

AC=1, SS=1

  

 

           .     8 
,     .       

      RDY.
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   .

SS=0, SCK=1

AC=0

SCK=

MOSI=1 (Rd )

 MOSI  7 
 . 

 
SCK=

AC=1, SS=1

SS=0, SCK=1

 MISO  
8    .

  
 SCK=

SS=1

 

 

           .     8 
,           .    
        RDY.
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       IRQ,     IRQ_FLAG  IRQ_MASK.

  IRQ_FLAG    .     
,         ‘0’.   ‘0’  

   ,        MISO –  ‘1’.  
        .

    IRQ_FLAG      IRQ. 
 ,   IRQ,    IRQ_MASK.

  IRQ_FLAG    IRQ_MASK.   ,   IRQ_MASK
  ‘1’,     IRQ_FLAG       IRQ.    

        IRQ_FLAG    ‘0’,  
IRQ   .

s2
u_

irq
0

s2
u_

irq
1

1

0 7

0

7

A
N

D
A

N
D

A
N

D
A

N
D

A
N

D
A

N
D

O
R

IRQ G
N

D

IRQ_FLAG

IR
Q

_M
A

SK

s2
u_

irq
2

s2
u_

irq
3

u2
s_

irq

st
c_

irq

s2u_msk0

s2u_msk1

1

1

s2u_msk2

s2u_msk3

u2s_msk

stc_msk

1

     IRQ_FLAG       
 .

     '1',     IRQ_FLAG .

     '0',      IRQ_FLAG 
.

    IRQ_MASK         IRQ_FLAG.
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C  EOC
       EOC   DSL.  

   ,     ,  
 .       .

S2
U

IR
Q

_F
LA

G
U

2S

S2
U

_U
W

U
2S

_U
W

EOC_UND[0]

EOC_UND[1]

EOC_UND[2]

EOC_UND[3]

EOC_OVR[0]

EOC_OVR[1]

EOC_OVR[2]

EOC_OVR[3]

DSL0

DSL1

DSL2

DSL3

DSL0

DSL1

DSL2

DSL3

SPI_RX

s2u_irq3

s2u_irq2

s2u_irq1

s2u_irq0

u2s_irq

IR
Q

_M
A

SK

             EOC.

         SPI.  ,  
 ,   CH    .    

        IRQ_FLAG.   s2u_irq 
  '0'   ,        EOC      

    .

       EOC     ,  
 EOC_UND.          

 .      .

     .       
  SPI_RX.     SPI_RX.  SPI_RX  

u2s_irq   IRQ_FLAG.     ,    ,
  CH    .

 ,          SPI_RX,  
  .      EOC_OVR. 

EOC_OVR   ,  ,    EOC,  -
  .      .
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 EOC     8  98 .         
,   2 .

1

2

3

N

CH = 0 | 1 | 2 | 3

TYPE = 0

 
 

 
  

 
 

7 0
MSB LSB

       CH.    ,   
     .

     TYPE –  . ,    
EOC   0   TYPE.

 
       N     s2u_irq[N]  

IRQ_FLAG.          '0',   N   
    .

     EOC         . 
    S2U.    S2U      

0 00   S2U_UW     .

         ,      
   .      S2U_UW      0x01.  

            .

    S2U      N     s2u_irq[N]
     IRQ_FLAG:

      (  s2u_irq* ),  
s2u_irq[N]          N.

    N.

        (  s2u_irq*
),    N      .

            
   .      ,

    N.       ,
      u2s_irq.     

      IRQ_FLAG.

          ,   
  .   (  ) ,       

 0x00.
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     SPI_RX      u2s_irq   

IRQ_FLAG.          '0',    
  .  ,   ,     U2S_UW.

S2U_UW     (  + )  .

      U2S.    U2S    
  0 00   U2S_UW   ,   SPI_RX. 

      ,    U2S   .

           u2s_irq 
    IRQ_FLAG.

  ,     ,     . 
    .     ,   0x00,   

.

 
           

,    .      DSL 
   ,    .    

   (    ,      ).

  ,        ,  
    IFC_SEL.   IFC_SEL   0x00, 

       .      ,  
,  IFC_SEL     0x01.      

      .

         EOC.  
          .  

IFC_SEL    ,        EOC.
  /         

       .

          IFC_ID,
   .     ,   

   .      IFC_SEL   
       EOC,   IFC_ID   0xff.

           
CLR_STAT.

     ,   1  4 .

   4 ,     ,   
.      (  XXX_0)    . 

      (  XXX_1, XXX_2, XXX_3).
    .        

   XXX_0,     XXX_1, XXX_2, XXX_3.

 SNR    .       
 (    = ‘1’).        

 1.
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          .

      AIN0 … AIN3    0.5    
 .       2.5  

  .       +/-  0.8  %.    
  mV      0  Vref = 2500 mV.      .

         ADC*_0  ADC*_1.
      DSL      

            ADC*_0 
ADC*_1.       (  ,   DSL    

      ).

    2 ,     ,    .
 ADC*_0        .  
 ADC*_1    .      .  

     ,      ADC*_0,  
  ADC*_1.
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    /      SPI.  

   0x00  0x5f.     ,     
.

  4  :

   DSL.           DSL  .
  DSL     .     .

   TDM.          TDM .
  TDM     .     .

      ,   DSL  (
 ).            

   .

 ,      .   
   ,      
  DSL / TDM.

 ,      128-  ,   
 .

(    )
 0x20..0x23

 DSL

 
DSL0..DSL3

0x00

0x5F
0x60

0x7f

(    )
 0x00..0x03

 DSL

PAGE

 
TDM0..TDM3

(    )
 0x10..0x13

 TDM

 3 3
(    )

 0x 0..0x 3
 DSL

    c 0x00  0x5f   ,  
  DSL  TDM.

   0x60…0x7f   .



 SHDSL-B4.     V1.4

71

     PAGE,    
.   ,      c  0x00  0x5f    ,     PAGE

    .    0x00  0xff.

C   0x00  0x03        DSL.  0x00
   DSL0,  0x01 –   DSL1  . .   0x03
.

C   0x10  0x13        TDM.  0x10
   TDM0,  0x11 –   TDM1  . .   0x13
.

C   0x20  0x23         
   ,     DSL.    0x20  

      DSL0,  0x21 –   DSL1  . . 
 0x23 .

C   0x30  0x33   ,    ,
     DSL.    0x30   ,

  DSL0,   0x31 –  DSL1  . .   0x33
.

 ,     0x00-0x03  0x10-0x13,  2 :
  .       .  

      .       
  .        

  update   CMD .

   DSL  TDM       
  ,     –   . 

 SPI        ,    
 CONFIG (  0x71).

  /          .

         EOC    
 (0x60-0x7f).         .

 

hex Default

0x60 DEV_ID ?   

0x61 VER ? ,      XXXX.YYYY

0x62 Reserved 0x00

0x63 IRQ_MASK 0xFF

   ,    
IRQ_FLAG.  IRQ_MASK    .  

,     ‘1’,      ‘0’  
    IRQ.

7 6 5 4 3 2 1 0

1 1

st
c_

m
sk

u2
s_

m
sk

s2
u_

m
sk

3

s2
u_

m
sk

2

s2
u_

m
sk

1

s2
u_

m
sk

0

        .
 IRQ –   .
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hex Default

0x64 IRQ_FLAG 0xF0

        .
     ,   

  .

7 6 5 4 3 2 1 0

1 1

st
c_

irq

u2
s_

irq

s2
u_

irq
3

s2
u_

irq
2

s2
u_

irq
1

s2
u_

irq
0

u2s_irq –   0  ,     SPI_RX 
 EOC      .   

    .
s2u_irq* –   0       

 EOC.       
,   ,       

  .
stc_irq -       LSTAT 

.
   u2s_irq*, s2u_irq  stc_irq   , 

       (  ‘0’) 
    IRQ.     

      IRQ_MASK.
    IRQ_FLAG    (  ‘1’)

    IRQ_FLAG ,   '1' 
 .         
 ,  IRQ    .

       u2s_irq*   
 (  ‘0’).  s2u_irq    

(  ‘1’).

0x65 U2S -   U2S       
.

0x66 U2S_UW 0

    ,    
 U2S.         
  0 00.  0x00     

  .

0x67 S2U -           
EOC.

0x68 S2U_UW 0

        
   .
       S2U,  

    ,  0 00  S2U_UW. 
    S2U_UW.

        0 01  S2U_UW.
          

.    S2U_UW.
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hex  Default

0x69..
0x6F Reserved 0

       DSL  TDM.
 /       PAGE.

    CMD   .
 :

0 – store – (STR_CNF[page] <= WRK_CNF[page])
      

 .      .
    EEPROM.

1 – update – (WRK_CNF[page] <= MOD_CNF[page])
     

 .      .

2 – cancel – (MOD_CNF[page] <= WRK_CNF[page])
  ,   

  .   
     .

      .

3 – set defaults – (WRK_CNF[page] <= DEF_CNF[page],
MOD_CNF[page] <= DEF_CNF[page])

       
  .

4 – reload – (WRK_CNF[page] <= STR_CNF[page],
MOD_CNF[page] <= STR_CNF[page])

     , 
 EEPROM.

5 – update_all – (WRK_CNF[all pages] <= MOD_CNF[all pages])
     

 .      .

0x70 CMD 0

 ,      DSL  TDM,
       .   

   ,    CMD.
    CMD   0 80, 

         
.

    CMD     0 80,
 ,       . 

       ,
   CMD.

0x71 CONFIG 0

    ,     
  (     DSL0…DSL3 

TDM0…TDM3).        
.

0 –       .

1 –       .

0x72 UPD_TIME 0

       UPDATE.  
      0,  UPDATE

  .      UPDATE 
   0,      

  .     1  20 .  
  20,   20 .

     ,   



 SHDSL-B4.     V1.4

74

hex  Default

0x73..
0x7B Reserved 0

0x7E RST_F A5

   A5    ,   
    nRESET.        A5.

   – 0.     
    ( ,   ).

0x7F PAGE 0

    ,   
  0x00  0x5F.

        :
0x00…0x03 –     DSL0…DSL3
0x10…0x13 –     TDM0…TDM3
0x20…0x23 -     0..3
0x30…0x33 -      0..3
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  DSL (Page 0x00…Page 0x03)

hex Default

   ,    .
       ,   

 .   :
0 –       LMODE, 

   FRATE  FRATE1.  
            

.

0x00 ALGTYPE 0

0x01 LMODE 0

  DSL  :
0 – COT

1 – RTA

255 –  DSL .

0x02 FRATE 32

  FRATE      B-  (8-
 ),        
 .  ,     

 – 3.

       
 FRATE    COT  RTA. 

        
PRATE (    ).

         FRATE1.
        8 /

0x03 FRATE1 0

   ,     TDM, 
   B-  (8  ).       

   0  7.   –    (Z-
)  TDM,    .    

     8 / .  TDM  
    ,   FRATE.

  FRATE1       Z-
 (1-   ).     
,    FRATE  .

       
 FRATE1    COT  RTA. 

      8 /    
   PRATE1 (    ).
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hex Default

0x04 GROUP 255

     DSL     
   :

0x0 –   DSL    0
0x1 –   DSL    1.
0x2 –   DSL    0   

   0.
0x3 –   DSL    1   

    1.
0xFF –   DSL         

.

0x05 TDM_MUX TDM[N]

     DSL      
TDM:     0  3.    

 TDM,       DSL.

     TDM     DSL ,
 ,      .     

 DSL       POFFS  POFFS1.

      TDM_MUX  ,
    DSL   TDM (

). DSL0   TDM0, DSL1 –  TDM1  . .

0x06 POFFS 0

      ,    TDM,
   TDM_MUX.     

  .     POFFS1 
    TDM.

0x07 POFFS1 0

      ,    TDM,
   TDM_MUX.      

    0  7     ,  
 POFFS.

0x08 PBO 0

       
 :

      
 14.5  –   0  30 .

0x09 PBO_MODE 0

      :
  0     
 ITU-T G991.2.  PBO   
     .  ,  
 RTA     COT,  .

  PBO     
.       

       
       (  0  -

6dB,     ). ,  
  ,   
       

 PBO.  ,  , 
  .    

    .
  1     

 ,      . 
   PBO,   COT   

 RTA  .

0x0A LEDMODE 0       ( .
  ).     0-3.

0x0B RCOMP 0
          

.   DSL       
 .  RCOMP      0  10 .
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hex Default

0x0C PAM 0

      PAM4/8/16/32/64/128,
      :

0 –   .    
 :

192..2304 /c (3B..36B)  – TCPAM-16
2368..3776 /c (37B..59B)  – TCPAM-16 extended
3840..5696 /c (60B..89B) – TCPAM-32
5760..12736 /c (90B..199B) – TCPAM-64
12800..15352 /c (200B..239B) – TCPAM-128

1 –   TCPAM-4 (1    + 1 )
2 –   TCPAM-8 (2    + 1 )
3 –   TCPAM-16  (3    + 1 )
4 –   TCPAM-32  (4    + 1 )
5 –   TCPAM-64  (5    + 1 )
6 –   TCPAM-128  (6    + 1 )

       
  PAM    COT  RTA.

        
  PPAM (    ).

0x0D TMODE 0

   ( .  ):
0 –     (    DSL)
1 –    Sc/Sr
2 –    ‘1’ (DATAc/DATAr)
3 –       

0x0E CLK_MODE 0

  :
0 –   3
1 –   1
  3 ,   ,   

        TDM
 COT (  Sync Slave).   TDM   
  +/-32ppm.

1    ,     TDM
      SHDSL (  ).

        COT. 
      

.   1      
  TDM (  +/-32ppm),      , 

   (3 ).

0x0F ACLK_MODE 0

    ,
    DSL   Lne-timed  

      :
0 –   
1 –  

0x10..
0x5F Reserved 0
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  TDM (Page 0x10…Page 0x13)

hex Default

0x00 PMODE 0

     TDM:
0 –     :  CX/FX –  .

  TDM       
 CX/FX,    CX/FX  TDM.   TDM,  CX/FX

  TDM  ,  
CSRC.

1 –    :  CX/FX – 

2 –  ,    : 
CX/FX  –   .    TDM    

    DSL   RTA.   DSL, 
  ,   CSRC.

        
  PMODE  .   

  UPDATE    PMODE=2,   DSL,
   CSRC    COT ,   

   PMODE=0.    TDM  
  CX/FX.

0x01 PTSN 1

 PTSN  TDM[0]     TDM :
0 – reserved
1 – 2048 /
2 – 4096 /
3 – 8192 /
4 – 16384 /

0x02 LP 0

        TDM:
0 –  .  .
1 –  .   TDM 
2 –  .    

/        
 LP -   store update   CMD.  LP

     EEPROM.

0x03 STTF_OCT 0
      STT  8-  

 ( )    TDM.

      STTF_BIT.

0x04 STTF_BIT 0       STT    
   TDM.      0  7.

0x05 STTW_OCT 0
     STT  8-   

( ).

  STTW_BIT       1 .

0x06 STTW_BIT 0      STT    .
     0  7.
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hex  Default

0x07 CSRC TDM[N]

     PMODE, CSRC    TDM
 DSL,    TDM   :

   PMODE=0,  CSRC   
 TDM,   CX/FX   TDM  

 .
   PMODE=2,  CSRC   

 DSL,    TDM   , 
  .     RTA.

      PMODE  CSRC  ,
  TDM     

CX/FX  .  , TDM0    CX0/FX0,
TDM1 –  CX1/FX1  . .

0x08 RSRC 0   RSRC    DSL,   
    REFC  TDM.

0x09 DSRC 0
     DT[]  DR[]    

TDM .     DSRC 
    .

0x0A..
0x5F

Reserved 0
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 (Page 0x20…Page 0x23)

 hex Default

    

0x00 IFC_ID 0

IFC_ID      ,
      .  

      IFC_SEL.
         

,    0xFF.  
   .

    ,    
  ,   

,       .
0x01…0x03 Reserved 0

0x04 LOSS 0        

0x05…0x07 Reserved 0

0x08 SNR 0
   /     .
     ,  –
.

0x09…0x0B Reserved 0

0x0C PPBO 0        
  .

0x0D…0x0F Reserved 0

0x10 REGEN 0
   :

0 –    .
1 –       .

0x11…0x13 Reserved 0

0x14 IFC_LMODE 0    : 0 – COT, 1 – RTA

0x18 SWAP 0

       :
0 –        .

    .
1 –       

.     .
0x19…0x1B Reserved 0

0x1C SPLIT 0

   (     
):

0 – 2-   (    )
1 –   4-  
2 –    4-  

0x1D…0x1F Reserved 0

0x20 LSTAT_IFC 0 ,      . 
 –  ,     LSTAT.

0x21…0x23 Reserved 0

0x24 LERR_REASO
N_IFC 0      ,   

    .

0x25 LERR_CONDI
TION_IFC 0     ,   

    .

0x26…0x27 Reserved 0
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 hex Default

 

0x28 ONCNT_0 0

0x29 ONCNT_1 0

0x2A ONCNT_2 0

0x2B ONCNT_3 0

       
  .

0x2C TIME_0 0

0x2D TIME_1 0

0x2E TIME_2 0

0x2F TIME_3 0

,      .
       

  

0x30 CVCNT_0 0

0x31 CVCNT_1 0

0x32 CVCNT_2 0

0x33 CVCNT_3 0

  CRC  SHDSL   .  
,        50 

CRC,     50,    
SESCNT.    ,  

.
         

    CLR_STAT(N).

0x34 ESCNT_0 0

0x35 ESCNT_1 0

0x36 ESCNT_2 0

0x37 ESCNT_3 0

  ,     
  1    SHDSL   CRC 

  .    , 
 .

         
    CLR_STAT (N).

0x38 SESCNT_0 0

0x39 SESCNT_1 0

0x3A SESCNT_2 0

0x3B SESCNT_3 0

  ,     
  50    SHDSL   CRC 

   .    ,
  .

         
    CLR_STAT (N).

0x3C LOSWSCNT_0 0

0x3D LOSWSCNT_1 0

0x3E LOSWSCNT_2 0

0x3F LOSWSCNT_3 0

  ,     1
    .   

      , 
    
.

         
    CLR_STAT (N).

0x40 UASCNT_0 0

0x41 UASCNT_1 0

0x42 UASCNT_2 0

0x43 UASCNT_3 0

 ,       
   .

     .

0x44 TIME_0 0

0x45 TIME_1 0

0x46 TIME_2 0

0x47 TIME_3 0

  ,      
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0x48 EOC_OVR_0 0

0x49 EOC_OVR_1 0

0x4A EOC_OVR_2 0

0x4B EOC_OVR_3 0

  EOC,     ,   
        . 

  ,      
  .

         
    CLR_STAT (N).

0x4C EOC_UND_0 0

0x4D EOC_UND_1 0

0x4E EOC_UND_2 0

0x4F EOC_UND_3 0

     EOC   
  .

         
    CLR_STAT (N).

0x50 ADC0_0 0

0x51 ADC0_1 0

16-    0  .  ADC0_0
   , ADC0_1 –  . 
 0-2500 .

0x52…0x53 Reserved 0

0x54 ADC1_0 0

0x55 ADC1_1 0

16-    1  .  ADC1_0
   , ADC1_1 –  . 
 0-2500 .

0x56…0x57 Reserved 0

0x58 ADC2_0 0

0x59 ADC2_1 0

16-    2  .  ADC2_0
   , ADC2_1 –  . 
 0-2500 .

0x5A…0x5B Reserved 0

0x5C ADC3_0 0

0x5D ADC3_1 0

16-    3  .  ADC3_0
   , ADC3_1 –  . 
 0-2500 .

0x5E…0x5F Reserved 0
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(Page 0x30…Page 0x33)

hex Default

       .

0x00 LSTAT 0

,       DSL .
0 –  DSL .     ,   

LSTAT   255,     
.

1 –     PMMS.   
      

 1, 3.
2 –       

    PMMS.    
        .

3 –      (training). 
    ,       2.

4 –  .      ,  
    LSTAT=3.

5 –   .  LSTAT    
  1-3   TMODE   .

    LSTAT  stc_irq  IRQ_FLAG
  ‘0’.

0x01 CHAIN_STAT 0

      ,
   .

0 –   ,  .  
.

1 –   .    
 (      )  
 CHAIN_LEN.

2 –    .     
  ,   

CHAIN_LEN.

0x02 CHAIN_LEN 0       
,    DSL .

0x03 CLR_STAT 0

    CLR_STAT    , 
  : CVCNT, ESCNT, SESCNT, LOSSWSCNT,

EOC_OVR, EOC_UND.

       ,
    DSL.

0x04 IFC_SEL 0

   ,      
    .     

,  IFC_SEL      .

 ,         
,   IFC_ID    

 0xFF –  ,       
.      ,  

   ,    IFC_ID – 
 .
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0x05 PRATE 0        8-
 .

0x06 PRATE1 0         1-
  .

0x07 PPAM 0
   ,     

  .      1  6 ( .
 PAM   DSL).

0x08 Reserved 0

0x09 BREAK_
LINEADDR 0      .

0x0A BR_TIME0 0      .

0x0B BR_TIME1 0      .

0x0C
DEBUG_
LEVEL_
OUTPUT

0      .

0x0D EOC_COT_RT
_ADDR 0

         
  (  STU_C  STU_R). EOC_COT_RT_ADDR 

       
   (STU_C).

0x0E EOC_RT_COT
_ADDR 0

         
  (  STU_R  STU_C). EOC_RT_COT_ADDR 

       
   (STU_R).

0x0F Reserved 0

0x10
DEBUG_
OUT_
ADDR

0      .

0x11 LERR_
CONDITION 0       ,  

  .

0x12 LERR_
REASON 0        ,

    .
0x13..
0x5F Reserved 0
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 1.   .

      SHDSL-B4   .  
 .

         2.54 .  
       20 .

    

60
,0

0

3,
50

63,00

120,00

116,50

32,00

3,
50

3,50

4 dia 3,  2 .
   dia 7
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2,
00

2,
00

3,50

9,00

9,00

3,50

X1

X2

X3

X4

39

40 246

135

39

402 4 6

1 3 5

246

13519

20

2 4 6

1 3 5 19

20
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       .

19
,4

13
,6

12
,7

1,
60

2,
0

           .  
      .       .

28,0

0,5

38
,0

1
,1
5
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 2.    
SHDSL-B4.

SP2

IND_BUT

TC0MSTR0
FX0CX0

DR0DT0

STT0REFCLK0

GND

GND

TC1MSTR1

FX1CX1

DR1DT1

STT1REFCLK1

TC2MSTR2

FX2CX2

DR2DT2

STT2REFCLK2

TC3MSTR3

FX3CX3
DR3DT3

STT3REFCLK3

GND GND

+3.3V +3.3V

TCK TDI

NRESET TDO

MISO IRQ

SCK MOSI

RXD TXD

AC SS

GND

RDY

GND GND

CTS RTS

LED0 DATA0

LED1 DATA1

LED2 DATA2

LED3 DATA3

SWAP REGEN

+3.3VA GND

AIN0 AIN1

AIN2 AIN3

IND_CLKIND_D

SP0 SP1

CLK20.48

GND

RING3

SRT_R3

SRT_T3

TIP3

RING0

SRT_R0

SRT_T0
TIP0 TIP2

SRT_T2

SRT_R2

RING2

-

- -

-

X2

TIP1

SRT_T1

12

34

56

78

910

1112

1314

1516

1718

1920

2122

2324

2526

2728

2930

3132

3334

3536

3738

3940

12

34

56

78

910

1112

1314

1516

1718

1920

2122

2324

2526

2728

2930

3132

3334

3536

3738

3940

X1

1 2

3 4

5 6

7 8

9 10

11 12

13 14

15 16

17 18

19 20

X4
1 2

3 4

5 6

7 8

9 10

11 12

13 14

15 16

17 18

19 20

X3

RING1

SRT_R1
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