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.
 SHDSL ,  PCM

. 
0,9-1,2 .

, 
, .

. 

.

:

–  PCM 
.   PCM0   PCM1   DSL0  

DSL1.  PCM  DSL 
. .

 –  PCM0 
 DSL0  DSL1.  DSL 

frame aligner,  DSL.
 PCM0.  PCM1 .

. 
, . 

 SPI, 
. , 

.  SPI , 
.  HDLC  EOC 

DSL.

 SHDSL.
: TC-PAM16

: 200…2320 .

: 192…2312 .

8 .

 1500

:  – 
 - 

 PCM.
: 2048  4096 

: Master, Slave, Plesio

 +/- 32ppm

+/- 25ppm
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.
 PCMn.

 PCM.
 3  PCMn1: Sync master, Sync slave  Plesio.

Sync master –  ,   CXn   FXn  .  
 -  (DTn,

DRn). CRn  FRn .
Sync slave – ,  CXn  FXn . 

 -  (DTn,
DRn). CRn  FRn .

Plesio – ,  CXn  FXn . CRn  FRn – .
CXn  FXn – ,  (DTn).
CRn  FRn – ,  (DRn).

 PCMn  PMODE(N)2  COT/RTA (0-
Sync master, 1-Sync slave, 2- Plesio).

. 
 CXn, FXn (  CRn, FRn) ,

.  DRn 
PCM 

. DRn  PCM 
.

CXn
FXn

Sync master,
plesio

DRn

CRn
FRnfra

m
er

clk

 PCTLn

data

 PCMn . 
 POFFS(N)  FXn .

 POFFS1(N)  (0-7).

 PCMn  2048  (32 )  4096
(64 ).  PTSN(N).

 CXn  FXn ,
 PCMn  Sync master  Plesio.  PLL SOCRATES 

, .

1  ‘n’ PCMn, < >n ,  PCM 
   0  1. 

.

2  ‘N’  ‘  N’, (N)> ,   0 
 1 ,  SS0=0  SS1=0 .

.
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. .
 2 : COT  RTA

COT (Central Office Terminal) – , 
, , :

 PCM (    Sync slave)
 (  Sync master, Plesio).

,  COT, 
32ppm.

RTA (Remote Terminal Adapter) – , 
. , , 

 PCMn (  Sync master) 
 (  Plesio). ,  RTA , 

.

 COT
 RTA. 

.

 PCMn .

 PCMn. 
 PCMn. 

,  PCMn.  CXn , 
32ppm.

SHDSL SHDSL

COT-Sync slave RTA-Sync master

clk

data

CXn, FXn

DTn
DRn

DRn
DTn
CXn, FXn

 N
1

 N
2



 SHDSL.   V2.2

6

, . 
 COT.  PCMn , 

,  Sync master.

SHDSL SHDSL

COT-Sync slave RTA-Sync master

clk

data

CXn, FXn

DTn
DRn

DRn
DTn
CXn, FXn

 N
1

 N
2

 RTA Sync slave , 
 PCMn. 

,  clk  CXn.

SHDSL

RTA-Sync slave

clk

data
DRn
DTn
CXn, FXn

 N
2

, 
 PCMn . 

.  1  2.

 clk2, 
 COT.  PCMn  1  clk1 

PCMn , . ,
, . 

 clk1  clk2.  clk2 
 clk1.  clk1=clk2, . 

 clk1  >  clk2,   1..2  .   clk1  <  clk2,  
   1..2 . ,  PCMn, 

 CXn  clk2. 
 – . , 

,  CRn  PCMn. 
 2 , , 

.
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SHDSL SHDSL

COT-Plesio RTA-Plesio

CXn, FXn
DTn

st
uf

fin
g/

de
st

uf
fin

g

clk1
data+clk1

clk2

st
uf

fin
g/

de
st

uf
fin

g

data data

 N
1

 N
2

clk1

DRn
CRn, FRn

CRn, FRn
DRn
DTn
CXn, FXn

, 
. 

.

 PCM 

2312 (36B + 1Z) max 143ppm
192 (3B + 0Z) min 1666ppm

 PCM 
32ppm . ,  – 

 E1, 100ppm.
. 

 – . 
. 

, .
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 PCM0.  PCM1 
.  0.

 PCM0 . 
. 

,  DSL . 
 – frame aligner. 

, , . Frame
aligner . 

.

 8 .  PCMn.
.

 PCM0, ,
 0 .

 PCM0
 3  PCM0: Sync master, Sync slave

 Plesio.  PCM  PCMn.
 PCM.

 PCM0  PMODE(0)  COT/RTA (0-
Sync master, 1-Sync slave, 2- Plesio).

 0 . 
 CX0, FX0 (  CR0, FR0) ,

.  DR0 
PCM 

. DR0  PCM 
.

 PCM0 . 
 POFFS(0)  FX0 .

 POFFS1(0)  (0-7).

 PCM0  2048  (32 )  4096
(64 ).  PTSN(0).

 CX0  FX0 ,
 PCMn  Sync master  Plesio.  PLL SOCRATES 

 (frame aligner) , 
.

 DSL  COT
 RTA.  DSL  COT, 

  - RTA.  “  COT”  “  RTA”.
,  DSL . 

 COT  RTA . .
 (  0).
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 DSL  – .  DSL0  DSL1 
 COT , ,   PCM0

,  DSL0.
 PCM0 .

 clk 
 PCM0  COT.  frame aligner  clk

 PCM0.  clk . 
clk  frame aligner  RTA.  frame
aligner  PCM0  RTA  clk,  DSL0.

, 
 PCM0  1.  CX0 , 

32ppm.

Fr
am

e
al

ig
ne

r

SHDSL SHDSL

COT-Sync slave

COT-Sync slave

RTA-Sync master

Fr
am

e
al

ig
ne

r

SHDSL SHDSL

RTA-Sync master

clk

1/2 data

clk

1/2 datadata

dataDR0

DT0

CX0, FX0

DR0

DT0

CX0, FX0

1 2

clk clk
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 clk 
.  COT . 

 frame aligner  PCM0  COT.
 RTA .

 PCM0 , ,  Sync master.

Fr
am

e
al

ig
ne

r

SHDSL SHDSL

COT-Sync master

COT-Sync slave

RTA-Sync master

RTA-Sync masterFr
am

e
al

ig
ne

r

SHDSL SHDSL

clk

1/2 data

clk

1/2 data
data

dataDR0

DT0

CX0, FX0

DR0

DT0

CX0, FX0

1 2

clkclk

 RTA Sync slave. 
, 

PCM0.  ,   clk  
 CX0. .
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 DSL  COT
.  PCM0  1  PCM0  2

) . 
.

. 
,  DSL0  DSL1.

 clk1  CX0  1 
.  DSL0. 

 clk2.  PCM0
 1  DSL1 . , 

, . ,  clk1,
 frame aligner.  frame

aligner  PCM0 (  CR0)  2 ,  DSL0.

 –  2  1, .

Fr
am

e
al

ig
ne

r

SHDSL SHDSL

COT-Plesio RTA-Plesio

RTA-Plesio

Fr
am

e
al

ig
ne

r

SHDSL SHDSL

COT-Plesio

clk2

1/2 data+clk1

clk3

1/2 data+clk1
data

data

st
uf

fin
g/

de
st

uf
fin

g

st
uf

fin
g/

de
st

uf
fin

g

st
uf

fin
g/

de
st

uf
fin

g

st
uf

fin
g/

de
st

uf
fin

g

1 2

CR0, FR0

DR0

DT0

CX0, FX0

CR0, FR0

DR0

DT0

CX0, FX0 clk1

clk1
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.
 SHDSL , 

 SPI. 
. , 

.  SPI . 
. 

 SPI  (store
update). 

.  0  1 .

, , 
. 

ALGTYPE(N) . 
 ALGTYPE(N).

, , 
, . 

.

ALGTYPE

0

, 

LMODE(N),  FRATE(N).

.

.

 LMODE(N),
PMODE(N)  FRATE(N)

1

, 

FRATE(N). 
,  LMODE(N),

 FRATE(N).

, .

.

 LMODE(N) 
PMODE(N). 
PMMS_RATE(N) [1..8]  RATE(N) [1..8]
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ALGTYPE

2

, 

. 
 LMODE(N). 

, 
LMODE(N),  FRATE(N).

,
.

. 
 SHDSL.

 PMODE(N) (
Sync Master), FRATE  FRATE1.

3

, 

. 
 LMODE(N). 

, 
FRATE(N). 

,  LMODE(N),
 FRATE(N).

. 

.

. 
 SHDSL.

 PMODE(N) (  Sync
Master). 
PMMS_RATE(N) [1..8]  RATE(N) [1..8]
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,  SOCRATES.

, 
.   COT,   –   RTA.  ,  

,  FRATE(N)  RTA.  FRATE(N)
 COT .

.

FRATE(N) 
 LMODE .

 PCM 
PMODE

(N)

(N)

TCON = 4 .

  
, )

,

 SHDSL PMMS.
, , 

 0.4 – 0.5 . 
, ) 

. , 
 “ ” .

 SNR -
 (PMMS).

 PMMS_RATE [1..8](N)

,  BER = 10E-7

.
  

, )

Max 

 FRATE = 3 (
   
   )

PRATE(N) = 0 (
    )

(N)

     PRATE

 FRATE 
    RATE [1..8],
   

(N)

(N)
(N)
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 SHDSL PMMS.
 PMMS_RATE[1]

PMMS_RATE[8].
 PMMS , ,  BER  10-7.

 PRATE(N).
 PMMS_RATE[i].

 PMMS_RATE[1]  PMMS_RATE[8]  RATE[1]
RATE[8].

 PMMS , 
 RATE[i] (  PMMS_RATE[i]) 

. .  “ ” . 
 FRATE(N).

 PMMS_RATE[1]  PMMS_RATE[8]  RATE[1]  RATE[8]  (
), .

 PMMS_RATE[1]  PMMS_RATE[8]  RATE[1]  RATE[8]  PCMn,
.  3  36.  PMMS_RATE[k]  RATE[k]

.

:
 PMMS_RATE :

 192, 448, 704, 960, 1216, 1472, 1728, 2048kbps.
 RATE :

 192, 256, 576, 768, 960, 1216, 1408, 1728kbps

PMMS_RATE[1..8]

3
7

11

15

19
23

27

32

RATE[1..8]

3
4

9

12

15
19

22

27

1
2

3

4

5
6

7

8

1
2

3

4

5
6

7

8

PMMS , 
15*64=960kbps 

 BER=10-7
1

 RATE ,
 PMMS 

 1.   12*64=768kbps
2

768kbps 
 23

, 
,  BER < 10-7 , 

 192kbps.  PRATE(N)  0.
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, 
.  SHDSL  COT, 

 RTA   .  
, . 

 25  6.5 .

. 

.

 LMODE(N)

.

 TAUTO

 TAUTO = 6.5 .



 SHDSL.   V2.2

17

.

 0. 
 1 , , 

.

 8  0 (
 ALGTYPE(0)  8).

ALGTYPE(0)

8

, 

 LMODE(0), 
,  FRATE(0)  FRATE1(0).

 PCM 
.

,

.

 LMODE(0),
PMODE(0)  FRATE(0)

 0,1,2,3 c 
. , ,  0,

. 
: FRATE(0), FRATE1(0), PMODE(0), POFFS(0), POFFS1(0),

PTSN(0), LMODE(0).  PCM1 .

:

FRATE(0), FRATE1(0) . , 
, . 

 8 ,  16 . 
,  FRATE1(0) .

PMODE(0), POFFS(0), POFFS1(0), PTSN(0)  PCM0.

LMODE(0) .  0  1 –
.  COT  RTA.

 PBO(N),
PBO_MODE(N), PPBO(N).
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 4  PCM – STT0, STR0, STT1, STR1.
 TDM .

.

 PCMn  STTn  STRn.  STTn 
 PCMn  (CXn,  FXn),   STRn  –   (CXn,  FXn   CRn,  FRn  

).

 4 .

 STTn  STTF_OCT(N), STTF_BIT(N), STTW_OCT(N)  STTW_BIT(N).
 STTF_OCT(N)  8-  TDM 

.  STTF_BIT(N) . 
 STTW_OCT(N)  8-  TDM.

 STTW_BIT(N) 
.

 STRn  STRF_OCT(N), STRF_BIT(N), STRW_OCT(N)  STRW_BIT(N)
.

+ + 

STT0 CX0, FX0 STTF_OCT(0) STTF_BIT(0) STTW_OCT(0) STTW_BIT(0)

STR0
PCM0 CX0, FX0

CR0, FR0 STRF_OCT(0) STRF_ BIT(0) STRW_OCT(0) STRW_ BIT(0)

STT1 CX1, FX1 STTF_OCT(1) STTF_ BIT(1) STTW_OCT(1) STTW_ BIT(1)

STR1
PCM1 CX1, FX1

CR1, FR1 STRF_OCT(1) STRF_ BIT(1) STRW_OCT(1) STRW_ BIT(1)

,  STR0  (STRF_OCT(0) * 8) + STRF_BIT(0) .
 STR0  (STRW_OCT(0) * 8) + STRW_BIT(0) . 

 PCM0.
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 PBO(N), PBO_MODE(N) 
PPBO(N).  PBO_MODE .

 PBO(N)  (14,5dBm).

PBO_MODE(N) PBO(N)

0 0..30 dB  ITU-T G991.2 (non-forced power backoff).

 PBO(N) . 

. ,  RTA 
COT .

 PBO(N) .

3

.  
 PBO(N). ,

. 
.

1 0..30 dB  ITU-T G991.2 (forced power backoff).

 PBO(N)  COT 
.

2 0..3 dB  (power boost). 
, .

 PBO(N)  COT 
.

 PPBO(N) 
, . 

. ,  (
)  ( ) .

. 
 DSL.  N

 LP(N).  LP(N)=0, 
.  LP(N)=1, ,  PCMn . 

LP(N)=2, , ,  DSLn, 
.

, , 
. 

.

 LP(N). 
 EEPROM. 

.

.

3  0..-6dB 
.
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LP(N)=1 LP(N)=2

SHDSL

clk

data
DRn
DTn
CXn, FXn

 N

SHDSL

clk

data
DRn
DTn
CXn, FXn

 N

SHDSL

st
uf

fin
g/

de
st

uf
fin

g

data+clk CRn, FRn
DRn
DTn
CXn, FXn

 N

SHDSL

st
uf

fin
g/

de
st

uf
fin

g

data+clk CRn, FRn
DRn
DTn
CXn, FXn

 N

. 
 LP(0).  LP(1) .

LP(0)=1 LP(0)=2

Fr
am

e
al

ig
ne

r

SHDSL

SHDSL

DR0

DT0

CX0, FX0
Fr

am
e

al
ig

ne
r

SHDSL

SHDSL

DR0

DT0

CX0, FX0

Fr
am

e
al

ig
ne

r

SHDSL

SHDSL

CR0,
FR0

DR0

DT0

CX0,
FX0

st
uf

fin
g/

de
st

uf
fin

g
st

uf
fin

g/
de

st
uf

fin
g

Fr
am

e
al

ig
ne

r

SHDSL

SHDSL

CR0,
FR0

DR0

DT0

CX0,
FX0

st
uf

fin
g/

de
st

uf
fin

g
st

uf
fin

g/
de

st
uf

fin
g
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.

:

 DIN4

0

0

1

1

2

2

3

3

255

255

254

254

255

255

254

254

0

0

CXn (inout),
CRn (out)

FXn (inout),
FRn (out)

DTn (in)

DRn (out)

STTn (out) STTF(N)=2, STTW(N)=2

STRn (out) STRF(N)=2, STRW(N)=2

,  SHDSL

DTn (in)

DRn (out) ZZ

2 

POFFS(N)=0;
POFFS1 =2(N)

255 0

CXn (inout),
CRn (out)

FXn (inout),
FRn (out)

REFCLK 23A, 23B .  2048  4096  +/- 32ppm
:

 sync master DSL  0.
 - .

4  DIN41612 B-64M
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 DIN

 2048  4096  PCM0 (  0)

 0,  Sync master.
 0,  Sync slave.

 0.
,  DSL0  DT0.

CX0 12A, 12B

 2048  4096  PCM0. CX0 
.

,  Sync master.
,  Sync slave.

. ,
 DSL  DT0.

 8  PCM0 (  0).  CX0
 1  CX0. 

 CX0. FX0  TDM , 
.

 0,  Sync master.

 0,  Sync slave.

 0. ,
 DSL0  DT0.

FX0 11A

 8  PCM0. FX0 
.  CX0  1 

CX0.  CX0. FX0
 TDM , .

,  Sync master.

,  Sync slave.

. ,
 DSL  DT0.
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 DIN

 2048  4096  PCM0 (  0)

 ‘Z’.

 0.
,  DSL0   DR0.

CR0 14A

 2048  4096  PCM0. 
 PCM0.

 ‘Z’.

.
,  DSL0   DR0.
,  DSL1 

 frame aligner .

 8  PCM0 (  0).  CR0
 1  CR0. 

 CR0. FR0  TDM , 
.

 ‘Z’.

 0.
,  DSL0   DR0.

FR0 13A

 8  PCM0. 
 PCM0. FR0 

 CR0  1  CR0. 
 CR0. FR0  TDM ,

.

 ‘Z’.

.
,  DSL0   DR0.

 DSL1 
 frame aligner .

 0 .  CX0.
 TDM , 

 POFFS(0) ( )  POFFS1(0) ( ).  TDM
, ,  DSL0  0

.

0 15A, 15B

.  CX0. 
 TDM , 

 POFFS(0) ( )  POFFS1(0) ( ).  TDM
, ,  DSL0 

DSL1 .
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 DIN

 0 . 
CX0.  TDM ,

 POFFS(0) ( )  POFFS1(0) ( ). 
 TDM , ,  DSL0 

0  .  TDM 
Z .

DR0 16A, 16B

.  CX0.
 TDM , 

 POFFS(0) ( )  POFFS1(0) ( ).  TDM
, ,  DSL0 

DSL1 .  TDM 
 Z .

STT0 13B
 0 . 

 TDM. 
 STTF_OCT(0), STTF_BIT(0),

STTW_OCT(0)  STTW_BIT(0). 
CX0 , .

STR0 14B
 0 . 

 TDM. 
 STTF_OCT(0), STTF_BIT(0),

STTW_OCT(0)  STTW_BIT(0). 
CX0  CR0 . 

 TDM, 
.

 2048  4096  PCM1 (  1)

 1,  Sync master.
 1,  Sync slave.

 1.
,  DSL1  DT1.

CX1 18A, 18B

 ‘Z’.
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 DIN

 8  PCM1 (  1).  CX1
 1  CX1. 

 CX1. FX1  TDM , 
.

 1,  Sync master.

 1,  Sync slave.

 1. ,
 DSL1  DT1.

FX1 17A, 17B

 ‘Z’.

 2048  4096  PCM1 (  1)

 ‘Z’.

 1.
,  DSL1   DR1.

CR1 20A

 ‘Z’.

 8  PCM1 (  1).  CR1
 1  CR1. 

 CR1. FR1  TDM , 
.

 ‘Z’.

 1. ,
 DSL1  DR1.

FR1 19A

 ‘Z’.

 1 .  CX1.
 TDM , 

 POFFS(1) ( )  POFFS1(1) ( ).  TDM
, ,  DSL1  1

.

1 21A

 ‘Z’.
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 DIN

 1 . 
CX1.  TDM ,

 POFFS(1) ( )  POFFS1(1) ( ). 
 TDM , ,  DSL1 

1  .  TDM 
Z .

DR1 22A

 ‘Z’.

STT1 19B
 0 . 

 TDM. 
 STTF_OCT(1), STTF_BIT(1),

STTW_OCT(1)  STTW_BIT(1). 
CX1 , .

STR1 20B
 0 . 

 TDM. 
 STTF_OCT(1), STTF_BIT(1),

STTW_OCT(1)  STTW_BIT(1). 
CX1  CR1 . 

 TDM, 
.
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 DIN

Z Z* MSB

MSB

LSB

LSB

SCK

SSn

MISO

MOSI

RDY
Z Z

AC 0 -  MOSI ,   1 -  MOSI/MISO 

LSB

LSB

* MSB

MSB

T

SCK

SSn

MISO

MOSI

SCK 4A . .  4MHz. 
.

,  SCK – .

SS0 7A . 
 ( ).  0 

 8
. ,  SCK, MOSI .

 8 ,  ‘1’.
,  SS0 – 

.

SS1 7B . 
 ( ).  1 

 8
. ,  SCK, MOSI .

 8 ,  ‘1’.
,  SS0 – 

.
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 DIN

MOSI 5A . 
SCK  SS0=’0’  SS1=’0’.

,  MOSI – 
.

MISO 6A . 
 SCK  SS0=’0’  SS1=’0’.  SS0=’1’  SS1=’1’,   Z

.
 MISO 

. 
 3,3 .

AC 9A
.   0  

 MOSI , . 
 AC=’1’. AC  SCK

.
,  AC – .

RDY 10A .
.  SS0=’0’ 

SS1=’0’.  SS0=’0’ RDY  0,  SS1=’0’ – 
 1.  SS0=’1’  SS1=’1’,   Z . RDY=0 

.  N RDY=1, 
. 

 0  1  SCK 
 SS0=’0’  SS1=’0’.  ‘1’  ‘0’ ,

.
 RDY 

. 
 3,3 .

IRQ 8A .
, 

. , , 
 IRQ_F  IRQ_M. , 

,  IRQ_F , 
 IRQ  ‘0’.  IRQ 

(IRQ=’Z’) c  IRQ_F.
 3,3

.  IRQ 
 0  ‘Z’  1,  IRQ 

.
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 DIN

4B, 5B, 6B, 8B, 9B, 10B , 
 firmware 

. 
.

TIP0 25A, 25B

RING0 27A, 27B
.

SRT_R0 26A  RING0

SRT_T0 26B  TIP0

TIP1 30A, 30B

RING1 32A, 32B
.

SRT_R1 31A  RING1

SRT_T1 31B  TIP1

:

TIPn

RINGn

SRT_Tn

SRT_Rn

TIPn

RINGn

SRT_Tn

SRT_Rn

2.2 uF x 250V

 1  2

+3,3 2A, 2B , 

+5 3A, 3B , 
.  2

GND 1A, 1B, 11B, 21B

ID 22B .  10 .

n.c.
24A, 24B,
28A, 28B,
29A, 29B,

. .

 CXn.
CXn  Sync slave – , , 

. :

 42%  58% (TH>208 , TL>208 )
 2048   +/- 32ppm
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.  SPI.
. 

.  – 
. 

 N , 
 –  0.

, 
. 

, . 
, 

. , , 
. 

 (EEPROM). 
. 
 EEPROM, , 

. 
. 

 CMD(N).

, 
 N. 

, ,  HDLC 
 EOC.

 SPI,  MOSI  MISO,
 SCK  AC,  SS0  SS1,  RDY,  IRQ. 

. 
, 

.

 ( , ) 
 SS0  SS1. ,  ‘0’  MOSI

 MISO. , SS0  SS1  ‘1’.

. 
. 

 SSn5=’0’. 
 SSn  ‘1’.

 MOSI , 
. 

 AC=0.

, 
 (  MOSI)  , 

 (  MISO). 
. 

 AC=1.

5  SSn  SS0  SS1  0  1.
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:

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

, 
. 

. 
 RDY.  N , 

 SSn=’0’  RDY.  RDY=’0’, 
.  RDY=’1’,  N . 

 SSn .

Z Z* MSB

MSB

LSB

LSB

SCK

SSn

MISO

MOSI

RDY
Z Z

RDY  N
 1) 

SCK 1->0 ,  SSn=0

AC

 " " AC 
 SCK 0->1

0 -  MOSI ,   1 -  MOSI/MISO 

Z Z*

SCK

SSn

MISO

MOSI

RDY
Z Z

 SSn 
 RDY  SCK.

RDY=1 =>  N 
.  SS 

  .

AC

 SSn 
 RDY 

 SCK.  RDY=0 =>
 N 

. 
 N.
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.

SSn=1, SCK=1
AC=1, MOSI=1

. , 
 (RDY=’1’).
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 N

SSn=0, SCK=1

RDY=0?

SSn=1

AC=0

SCK=

MOSI=0 (Wr)

 MOSI  7 
. 

SCK=

AC=1, SSn=1

SSn=0, SCK=1

RDY=0?

SSn=1, SCK=1

 MOSI  8 
. 

SCK=

 8
 SCK

AC=1, SSn=1

.   8 
, . 

 N  RDY.
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 N

SSn=0, SCK=1

RDY=0?

SSn=1

AC=0

SCK=

MOSI=1  (Rd )

 MOSI  7 
. 

SCK=

AC=1, SSn=1

SSn=0, SCK=1

RDY=0?

SSn=1, SCK=1

 MISO 
8 .

 SCK=

 8
 SCK

SSn=1

.   8 
, . 

 N  RDY.
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 IRQ,   IRQ_F 
IRQ_M.

 IRQ_F(N) . 
,  (IRQ=0). 
,  IRQ_F  ‘1’.  IRQ_F 

IRQ_M.  ,   IRQ_M   ‘1’,   IRQ_F  
 IRQ. 

IRQ_F  ‘1’,  IRQ .

 1

TE R
N

E

ST
C 0 0 0 0 0

0 7

TE_M
RNE_M
STC_M

0
0
0
0
0

0

7

ANDANDAND

TE R
N

E

ST
C 0 0 0 0 0

0 7

TE_M
RNE_M
STC_M

0
0
0
0
0

0

7

ANDANDAND

OR

IRQ

GND

IRQ_F(0) IRQ_F(1)

IR
Q

_M
(0)

IR
Q

_M
(1)

 0

 IRQ , .
 IRQ_F , . 

 IRQ_F  ‘0’ 
 IRQ_F. , 

. , 
 IRQ. , 

 IRQ_F  .   IRQ  ,  ,  
.  IRQ_F 

. 
.

 M . 
 (M=2)  (M > 2).

 IRQ_F(i) . 
) .
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i = 0;

 i  - 
    P.

P = 0 ?

i = i + 1; IRQ = '0' ?

i < M ? i = 0;

P = IRQ_F(i);

, , . 
 0.

 IRQ_F(0) . 
:

 (  IRQ_F+ ) 
RDY=1 – . 

. ; , 
 IRQ_F,  IRQ.  IRQ_F

.  RDY=0. 
. ,  RDY  0, 

 –  IRQ_F.
, , 

 IRQ_F.
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SS0

IRQ

RDY

AC

RDY0

 RDY
 0 

  

   IRQ_F(0)

IRQ. 

 (RD)
 IRQ_F  IRQ_F

 RDY
 0 

-

-
 IRQ_F(0)

 RDY
 0 

 IRQ_F -

 IRQ_F

-
 IRQ_F(0) 

,
 IRQ_F(0)  0

 IRQ.
 RDY=0.

MOSI/MISO
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SHDSL

. 
 SS0_0, SS0_1..SSn_0, SSn_1.  SS – 

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

SS
0_

0

SS
1_

0

SS
n_

0

 0  1  N

SS
0

SS
0

SS
0

S
C

K
M

O
SI

 A
C

SC
K

M
O

S
I

 A
C

SC
K

M
O

S
I

 A
C

SC
K

M
O

S
I

 A
C

VCC

R1..R3   3.3

M
IS

O
R

D
Y

IR
Q

M
IS

O
R

D
Y

IR
Q

M
IS

O
R

D
Y

IR
Q

M
IS

O
R

D
Y

IR
Q

SS
0_

1

SS
1_

1

SS
n_

1

SS
1

SS
1

SS
1

 IRQ  .  
 IRQ .

,
. 

 SPI  MASTER. .
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 75 . 
 HDLC .

 – HDLC  ITU-T G.997.1. 
.  embedded operation

channel (EOC)  DSL .  3.333
. , 

), .

. .

. 
. 

:

H_DATA_T(N) – , . 
.

H_LEN_T(N)    – ,  ,  
. ,  H_DATA_T(N)

,  H_LEN_T(N) . 
H_LEN_T(N) . 

 H_DATA_T(N),  H_LEN_T(N)
 0x00.  – , , 

.  0x01  H_LEN_T(N)  0.
. 

 H_LEN_T(N)  0.

IRQ_F(N).TE     –  IRQ_F(N).

 TE  ‘1’ , . 
,  DSLn 

.

 TE  0  IRQ_F(N).

, 
 N.

,  0. 
 H_DATA_T(0). , ,

 H_LEN_T(0). ,  H_DATA_T(0)
,  H_LEN_T(0) . 

 H_LEN_T(0)   0  0x01  H_LEN_T(0).  
 H_LEN_T(0)  0x00. , 

. ,  H_LEN_T(0) 
,  DSL0.  H_LEN_T(0)  0. 

,  DSL0  HDLC ,  TE 
 IRQ_F(0). , 

.
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.  .  
. 

 HDLC .  HDLC
. , 

. , ,  HDLC , 
.  HDLC , 

. . 
, , , 

.  HDLC 
. 

:

H_DATA_R(N) – ,  
. , .

H_LEN_R(N)    – , , 
, .  H_LEN_R(N)  0x00

,  – . (
, ,

, )  H_LEN_R(N)
 ( , 

 HDLC ). 
H_LEN_R(N)  0x01. 

. , 
H_LEN_R(N)  0.

IRQ_F(N).RNE –  IRQ_F(N).  RNE  ‘1’ 
:

, , 
 DSLn, .

, , 
 ( ), .

 RNE  0  IRQ_F(N).

 RNE ,  N
.

 0  HDLC , . 
 0 . ,

 RNE. 
 H_LEN_R(0), , .

 H_DATA_R(0) ,  H_LEN_R(0)
. , , 

,  H_LEN_R(0) 
. .

 IDLE, . 
. 

 H_LEN_T(N)  H_LEN_R() .
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 HDLC .  CRC
.

1

2

3

N

4 4 

8 

7 4 3 0
MSB LSB

 ITU.

 – .

 – .

, . 
. 

, . 
. 

.

, .

.
, . 

. )

, , 
.  (  XXX_0) .

 (  XXX_1, XXX_2, XXX_3). 
. 

 XXX_0,  XXX_1, XXX_2, XXX_3.

 SQ  SNR . 
 (  = ‘1’). 

   1.

,  (NEBECNT, CVCNT, ESCNT, SESCNT, LOSSWSCNT)
 CLRCNT.
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 128 .  SPI.
 SS0  SS1.

, ,  PCM, 
 0. 

 1 :

 0  0x7f. . 
  .

 0x00..0x3f.  2 :
. . 

. 
. 

store update  CMD(N). 
,  –  ( .

.).  SPI .

 CMD(N) (  0x40) .

. 
.

.
 LP(N) 

store update  CMD(N).  LP(N)  EEPROM.
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,
hex Default

, 
 N. , 

 ( . 
.).

:

0  –   –   LMODE(N),   –  
FRATE(N), FRATE1(N). 

.

1 –  –  LMODE(N), 
. 
, .

2 – ,  – 
FRATE(N), FRATE1(N). 

, 
..

4 – , 
. 

, 
.

 8. 
.  

. 
.

00 ALGTYPE 0

8 –  –  LMODE(0), 
 – 1/2  FRATE(0), FRATE1(0). 

.

 0, 1
: COT  RTA

0 – COT
1 – RTA

 2, 3
, 

.
01 LMODE 0

 (  8)

, : COT  RTA
0 – COT
1 – RTA
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,
hex Default

 0, 2
 B-  (8-

), 
. , 

 – 3.

 1, 3
, 

.  PMMS ,
 BER<10-7,  3 (192kbps). 

.

 FRATE1.
 8

02 FRATE 32

 (  8)
 B-  (8-

). 
. , 

 – 6.
 FRATE1.

 16

,  PCM,
 B-  (8 ). 
 0  7.  – 

 (Z- )  PCM, . 
 8 . , 

 FRATE  36, 
:  1.  PCM

, 
 FRATE.

 FRATE1.
03 FRATE1 0

,  PCM, 
 (8 ). 

 16 , 
 0  7 (0, 2, 4, 6).  –

 (Z- )  PCM0, 
. ,  DSL 

.

04..07 0 Reserved
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,
hex Default

08 PMMS_RATE1 3
09 PMMS_RATE2 6
0A PMMS_RATE3 12
0B PMMS_RATE4 16
0C PMMS_RATE5 20
0D PMMS_RATE6 24
0E PMMS_RATE7 28
0F PMMS_RATE8 32

, 
. 

 PCM.

 PMMS SOCRATES :
,  BER<10-7.

  .

10 PRATE 0
,  PMMS. 

PMMS ,  BER<10-7,  0.

  .
11 RATE1 3

12 RATE2 6

13 RATE3 12

14 RATE4 16

15 RATE5 20

16 RATE6 24

17 RATE7 28

18 RATE8 32

, 
. 

 PCM.

,  PMMS, 
.

,  PMMS , , 
, 

. , .

  .

19 PBO 0

:
 PBO_MODE(N) = 0  1  

 14.5  –   0  30 .

 PBO_MODE(N) = 2 
 14.5  –  0  3 .

1A PBO_MODE 0

:
0 –     NON-forced power backoff 

ITU-T G991.2.  PBO(N) 

1 –      forced power backoff
 ITU-T G991.2.  PBO(N) c  COT

.
2 –     power boost.  PBO(N) c

COT 
.

1B PPBO 0 .

1B..1F 0 Reserved

20 PMODE 0

 PCM:
0 – Sync master
1 – Sync slave
2 – Plesio

 PCM0, PCM1 
 PCM0.
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,
hex Default

21 POFFS 0

 PCM
. .

 POFFS1 
PCM.

 PCM0, PCM1 
 PCM0.

22 POFFS1 0

 PCM
. .

 8  (1 )  POFFS
 PCM0, PCM1 

 PCM0.

23 PTSN 32

 PCM.  32-
PCM 2048    64-  4096 .

 PCM0, PCM1 
 PCM0.

24 0 Reserved
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,
hex Default

 PCM.

LP

. .

.  PCM 

. 25 LP 0

. 
 LP(N) - store update

 CMD(N).  LP(N)  EEPROM.

 LP(0).

26 STTF_OCT 0
 STT  8-

 ( )  PCM.

 STTF_BIT.

27 STTF_BIT 0

 STT 
 PCM. 

 0  7.

 8  (1 )  STTF_OCT.

28 STTW_OCT 0
 STT  PCM  8-

 ( ).

 STTW_BIT  1 .

29 STTW_BIT 0
 STT  PCM 

.  0  7.

 8  (1 )  STTF_OCT.

2A STRF_OCT 0
 STR  8-

 ( )  PCM.

 STRF_BIT.

2B STRF_BIT 0

 STR 
 PCM. 

 0  7.

 8  (1 )  STRF_OCT.

2C STRW_OCT 0
 STR  PCM  8-

 ( ).

 STRW_BIT  1 .

2D STRW_BIT 0
 STR  PCM 

.  0  7.

 8  (1 )  STRF_OCT.

2E..3F 0 Reserved
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,
hex Default

.  CMD 
.

:

0 – store – 
, 

. 
EEPROM.

1 – update – 
, 

.

40 CMD 0

2 – cancel – , 
. 

. 
.
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,
hex Default

41 IRQ_F 0

. 
. 

 ‘1’  IRQ.
 IRQ_M.

 ‘0’ .

TER
N

E
S

TC00000

07

TE –  HDLC
.   , 

.
RNE – ,  HDLC

. 

STC -  LSTAT .

.

42 IRQ_M 7

,  IRQ_F. 
IRQ_M . , 

 ‘1’,  ‘1’ 
 IRQ.

TE
_M

R
N

E
_M

S
TC

_M00000

07

.

.

43..44 0 Reserved
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,
hex Default

45 H_DATA_T 0

, 
. .

.

46 H_LEN_T 0

:

, 
.

.
 0x00 

.
 0x01 

H_LEN_T  0.
. 

 H_LEN_T  0.

.

47 H_DATA_R 0

, 
. 

, .

.

48 H_LEN_R 0

:

, 
, .

.
 0x00 ,

 – 
 0x01 ,
,  HDLC

. 
,  H_LEN_R

 0.

.

49..4F 0 Reserved
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,
hex Default

50 LSTAT 0

, .
0 – . 

 2, 3.
1 –  PMMS. 

 1, 3.
2 –  PMMS. 

.
3 –  (training). 

. 
,  2.

4 – . 
. , 

 3.

.
 IRQ_F  ‘1’  LSTAT.

51 LOSS 0

52 SQ 0
.

,  –
. 0  BER=10-7.

53 SNR 0 ,  –
.

54 NEBECNT_0 0

55 NEBECNT_1 0

56 NEBECNT_2 0

57 NEBECNT_3 0

 CRC DSL .  6 
 CRC , 

 CRC. , 
,  6 .

  
 CLRCNT(N).

58 TIME_0 0

59 TIME_1 0

5A TIME_2 0

5B TIME_3 0

, . 

5C CVCNT_0 0

5D CVCNT_1 0

5E CVCNT_2 0

5F CVCNT_3 0

 CRC  SHDSL . ,
 50  CRC, 

 50,  SESCNT. 
, .

  
 CLRCNT(N).

60 ESCNT_0 0

61 ESCNT_1 0

62 ESCNT_2 0

63 ESCNT_3 0

, 
 1  SHDSL  CRC 

. , 
.

  
 CLRCNT(N).
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,
hex Default

64 SESCNT_0 0

65 SESCNT_1 0

66 SESCNT_2 0

67 SESCNT_3 0

, 
 50  SHDSL  CRC 

. , 
.

  
 CLRCNT(N).

68 LOSWSCNT_0 0

69 LOSWSCNT_1 0

6A LOSWSCNT_2 0

6B LOSWSCNT_3 0

,  1 
. 

, 
.

  
 CLRCNT(N).

6C UASCNT_0 0

6D UASCNT_1 0

6E UASCNT_2 0

6F UASCNT_3 0

, 
.

.

70 TIME_0 0

71 TIME_1 0

72 TIME_2 0

73 TIME_3 0

, 

74 ONCNT 0 .

75 CLRCNT 0 ,
: NEBECNT, CVCNT, ESCNT,

SESCNT, LOSSWSCNT

76..7F 0 Reserved

,  V2.1

. 41 

.51-52  CLRCNT.
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