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 1 :

 DSP-4000;
, ;

.

Fluke DSP-4000 CableAnalyzer  (  " ") - 
, ,

.
 350 ,

.

:

 IEEE, ANSI, TIA
ISO/IEC;

 TIA/EIA  ISO/IEC 
 DSP-

FTA410;

;
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, , , ,  , 
;

.

;

;

 "Talk"

 (
 DSP-FTA410);

 500 
;

, , ;

,
.  Flash EPROM 

.

 4- ;

 Time Domain Crosstalk (TDX )
, ;

 NEXT, ELFEXT,
PSNEXT, PSELFEXT, , ACR, PSACR  RL. 

 350 .  NEXT, PSNEXT, ACR
RL;

 10/100BASE-TX Ethernet,
,

,
;

, ,
, Fluke 140 A-Bug Tone Probe; 

,
.
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1
,  1-

1. ,
.

1 DSP-4000SR  ( )
2 DSP-LIA011

 5 
1 DSP-LIA012

 5 
1 DSP-LIA012

/  5 
2 /  120  ( ),

/  (
)

2  NiMH ( )
2
2  RJ45 2 ., 100
1  RJ45 15 ., 100
1 , 50 ,  BNC
1  RJ45 - BNC 
1  EIA-232C 
2
1 3,5"  DSP-LINK 
1  ( )
1  ( )
1  ( )

 DSP-FTA410,
 DSP-FTA410.
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 1-1. 

1-4



1

" "
2.

:

1. ,
,

 " "  2; 

2.
" "  2; 

3.
.

,
:

1. ,
,

 " "  2; 

2.
;

3.
" "  2; 

4.
 "

"  3; 

5. ,
 "

"  4;

6.
 " "

 7; 
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1-6

:

1. ,
,

,  " "  7; 

2.  "
"  2; 

3. ,
,

 " "  2; 

4.

" "  3; 

5. ,
 "

"  4; 

6.
" "  2; 

7.
.

"  DSP-FTA410".
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 2 :

;
;

;
.

 2-1 ,
.

 " "
 8. 

 2-1. 

: ,
.

: ,
.

.

.

, ,
.
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, ,
:

/ ,
 (PN 106200  944223).

,
 ISDN, .

, .

.

.

,
. .

, .
.

:

, ,
.

2-2



2
 RJ-45 ,

RJ-45, ,  RJ11, 
.

, .

,
.

.

,  6 "
".

,

.

2-3



DSP-4000

,
.

" "  1. 
 DSP-FTA410  "

 DSP-FTA410".

NiMH  3 .
/
/ .

.
 8 .

 2-38  " ".

/ ,
.

,
.  2-2

,
.

 2-2. 

, ,

,
.

.
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2

.
.  DSP-4000 .

:

, .

 DSP-LIA011 
 5 

 5  RJ-45;

 5  5  (  5)
.  7; 

.

 DSP-LIA013  / 
 5 

 5  RJ-45;

 5  5  (  5)
.  7; 

 RJ-45  RJ-45 - BNC 
;

;
.

 DSP-LIA012
 5. 

 5  5 .
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 Fluke.

 2-1 
.

. ,
, .

 2-1. 

,  2-3, 
.

.
" " .
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2
 SETUP

Test Standard and
Cable Type .

 DSP-FTA410  DSP-FOM  Fluke.

Report Identification .
, .

.
Average Cable
Temperature

,

.
.

Length Units  ( ).

Numeric Format
(0.00  0,00) 

Display and Report
Language  ( , ,

, , , ,
)

Power Line Noise
Filter Frequency .  50  60 .

Autotest Report 
Format

 (
)

.

,  2-3, 
:

1.  SETUP
( );

2. ,
Page Down ( )

;

3. ;

4. Choice ( );

5. ;

6. ;

7.  2  6 .
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, , ,
,  ( .

2-2). , ,
 (  " ").

 "pass" ( ) ,
, .

 "fail" ( ),
.

 CSV.

 2-2. 

2-8



2
 (Autotest) 

.

:

(Headroom) ( .
NEXT, ACR, PSNEXT );

;
;

;
 (Propagation delay);

;
;

 NEXT  ELFEXT (Near-End Crosstalk  Equal Level Far-End Crosstalk) 

ACR (Attenuation to Crosstalk Ratio) 
RL (Return Loss)
PSNEXT (Power Sum NEXT)
PSELFEXT (Power Sum Equal Level Far-End Crosstalk) 
PSACR (Power Sum ACR) 

,
.

 2-3  2-4. 
:

,
" "  6. 
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1.
. . ;

2. ,
 "ON";

3. .

;

4.
"AUTOTEST" ( );

5. .
 "SETUP" ( );

6. .

;

7. .

, .
- ,

.  3.

 "SPECIAL FUNCTIONS" (
).
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 2-3. 
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 2-4. 
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 "Talk" 2
 "TALK"

 "Talk" (" ")
 (

DSP-FTA410).
.

 "Talk" .
 Monitor.

 "Talk":

1. ;

2. ;

3. . ,
.

.
.

4.  "Talk"
.  "Talk"

.
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:

;
;

;
 ( ,

).

 2-5. :

1. , ;

2. ,
;

3.
;

4.  "AUTOTEST"
( );

5. .
 "SETUP" ( );

6. .
 RJ45 - BNC;

7.
.
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 2-5. 
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 2-6 .
 2-4. 

 2-6. 
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2
 2-4 

1 .

2 .
3

.
4

.
5

.
.

6
.

7 , , .
,

.
8 .

 1 
.

.
9

,
.

10
.

11  ( )
.

12 /  LIA 
.

13
 RS-232C

9-
 IBM-AT EIA

RS-232C.
14 2,5 . ,

.

15 :
: /

;
: /

.

. ;
: /

;
: . /

.
16

/
/ ,

.
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 2-7 .
 2-5. 

 2-7. 
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2
 2-5 

1
 RS-232C

 DB9P
.

2 2,5 . ,
.

3

/
/ ,

.

4 :
: /

;
: /

.

. ;
: /

;
: . /

.
5 /  LIA 

.
6  PASS ,

.
7  TESTING .
8  FAIL ,

.
9  TALKING  "Talk".
10  LOW

BATTERY
11  "Talk"

.  "Talk"
.

12 .
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 2-8
.  2-6. 

 2-8. 

1
DSP-LIA011

 5 
 RJ-45  5 

.
2

DSP-LIA012
 RJ-45  5 

 (
).

3  CABLE
DSP-LIA013

 RJ-45  5 
 (

).
4  MONITOR 

DSP-LIA013
 RJ-45  5 

,
.

5 60-
 DSP-4000.
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2
.

.  2-9
, .

 2-9. 

,
.

Off ( )

. ,
,

.
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Autotest ( )

 - 
.

, .
.

.

.
 500  (

).

:

. ,
,

.
 DSP-LINK.

,
 (Headroom) (  NEXT, ACR,

PSNEXT, .);

: , ,
, ;

 NEXT  ELFEXT:  NEXT  ELFEXT;

: ;

:
;

:
;

: .
,

.
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2
:

;

: ;

 ACR: 
;

 RL (Return Loss): -
;

PSNEXT (Power Sum NEXT):
,

 NEXT ;

PSELFEXT (Power Sum ELFEXT):
,

;

PSACR (Power Sum ACR):  PSACR 
 NEXT .

:

: .

: ,
;

: ;

:
 ( ) .

Single Test ( )

 SINGLE TEST ,
,  ACR. 

 TDR  TDX . ,
, TDR  TDX ,

.
.
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Monitor ( )

 MONITOR 
.  Ethernet

 DSP-
LIA013. ,

.

, , .

Setup ( )

 SETUP :

;

,
;

,
;

 DSP-FTA410;

;

, ;

;

;

:

;

;

;

;
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2
;

;

;

;

;

.

Print ( )

,
.

, .

Special Functions ( )

 SPECIAL FUNCTIONS :

;

,
;

, ,
, Fluke 140 A-Bug Tone Probe, ;

;

;

;

.
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OFF . ,
 3 

. (
, ).

.

-
. :

INTERNAL FAULT DETECTED. REFER TO MANUAL.
( .

).

 " "
 8. 

, ,
, .

.

,
.

:

1.  SETUP
( );

2. $Page Down ( )
;

3. ;

4. Choice ( );

5. ;

6. .
.
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2

.
:

1.
;

2.  SPECIAL
FUNCTIONS ( ) ;

3. Self Test ( ) ;

4. ;

5.  10 .
 5, ;

6. ;

7. ,
SPECIAL FUNCTIONS

;

,
 " "  8.

. ,
.

,
:

WARNING! EXCESSIVE VOLTAGE DETECTED AT INPUT. UNPLUG CABLE
NOW! ( !

. !)

.
.

.
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.
:

WARNING! EXCESSIVE NOISE DETECTED. MEASUREMENT ACCURACY
MAY BE DEGRADED. ( !

. .)

.
,

.

.

.
SETUP ( )

 DSP-LINK.

.
.

.

:

1.  SETUP
( );

2. $Page Down ( );

3. ;

4. Choice ( );

5.
;

6. .
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2
.

, ,
.

 1 .
:

USE KEYS TO ADJUST CONTRAST.
( )

.
.

,
 (50  60 )

.

,
:

1.  SETUP
( );

2. $Page Down ( ) ,
;

3. ;

4. Choice ( );

5. ;

6. .
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.
.

. ,
,

.
 ( .

2-3  2-4).  7. 

,
,

.

:

1.  SETUP
( );

2. Choice ( ).
, .

$Page Down;

3. ;

4. .
, ;

5. ;
;

6. ,
;

; .

 350  NEXT,
ELFEXT, PSNEXT, ELFEXT, , ACR  PSACR. 

250 .

2-30



2

( , ),
.

.
:

1.  SETUP
( );

2. Edit ( )
Report Identification ( );

;  REPORT IDENTIFICATION ,

;

3. ,
;

, New ( )
. New ( )

,  20 .
 20 , ,

.

Edit ( ),
Rename ( ) Delete ( ).

 "$" 
, . ,

, .

4.

.
$Delete.

. ,
;

-

INC ( )
#DEC ( ).

5. .
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,

.
,  NEXT@REMOTE

RL@REMOTE.

.

:

1.  SETUP
( );

2. $Page Down ( )
;

3. Choice ( );

4. .
.

.
 AUTOTEST (

). ,
N/A.

,
,  21  (69  F). 

.

.
,

.
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2
:

1.  SETUP
( );

2. ;

3. Choice ( );

4.
.

5. .

.

:

1.  SETUP
( );

2. $Page Down ( )
;

3. Choice ( );

4. ;

5. .

 0,00  0.00.

:

1.  SETUP
( );

2. $Page Down ( )
;

3. ;

4. Choice ( );

5. ;

6. .
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.

, :

1.  SETUP
( );

2. $Page Down ( )
;

3. ;

4. Choice ( ).
;

, INC
( ) #DEC ( )

.
.

, .

5. .
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2

. .

, .
.

,
 30 .

.

/
:

1.  SETUP
( );

2. $Page Down ( );

3. ;

4. Choice ( );

5.
/ ;

6. .

/ :

1.  SETUP
( );

2. $Page Down ( );

3. ;

4. Choice ( );

5.
;

6. .
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, :
.

.

.
,  DSP-LINK. 

:

1.  SETUP
( );

2. $Page Down ( )
 (Autotest Report Format).

;

3. ;
.

,

.  2-7.
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2
 2-7 

.

.

. .

.

.

.  Fail .

.
 Testing.

 Pass,  Fail. 

.
15  Pass. 

 c 
.

15  Fail. 

 Talk.  Talk.

. .  Low-battery.

.
.  Low-battery.

.

. .

:

.

,
: REMOTE communication error

( ).
,

. , - .

 ( .  " " ).
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2-38

.  2-8 

.

,
/

WARNING RECHARGEABLE BATTERY VOLTAGE IS LOW (
).

 2-8. 

WARNING RECHARGEABLE 
BATTERY VOLTAGE IS LOW 
(

)

/ .

RECHARGEABLE BATTERY 
VOLTAGE IS TOO LOW TO 

OPERATE (

)

/
. ,

 30 .

WARNING REMOTE BATTERY 
VOLTAGE IS LOW (

)

/
.

WARNING REMOTE BATTERY 
VOLTAGE IS TOO LOW TO 

OPERATE (

)

/
.

.

INTERNAL DATA STORAGE 
BATTERY VOLTAGE IS LOW 

(

)

 Fluke. 
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 SPECIAL FUNCTIONS 
( ). Battery Status (

).
, ,  ! .

,
.
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 3 

 3 :

;

;
;

.

View Result ( ):
.

.
View Plot ( ):

.
: NEXT, ELFEXT, , ACR, RL,

PSNEXT, PSELFEXT  PSACR. 
,  SETUP ( )

VIEW REMOTE PLOT DATA (
).

Next Pair ( ):

.

3-1
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.
 SETUP

, .

 ( .  3-1  3-2): 

1.
 ( . );

2. ;

3. .

;

4.
 AUTOTEST ( );

5. .
 SETUP ( );

6. .

;

7.
.

,

. ,

, .

,
SCANNING FOR REMOTE ( ).

, .

,
 " "  6. 

3-2
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 3-1. 

3-3
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 3-2. 
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3

 ( , )

(Headroom).  Headroom  NEXT, ACR, 
PSNEXT ,

.

.
,

.

 HEADROOM 
 ( .  6). 

,
, ,

, NEXT, RL, ELFEXT  ACR. 
,

. ,
, .

,
.
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,
 FAULT INFO

( ).  3-3
 NEXT .

.
.

.
,

$Next Fault ( ) Prev
Fault ( ).

 3-3. 

3-6



3

View Result ( ).
.

.

, ,
. ,

, .
,

,  DSP-LINK. 

.

,
. , .  3-1 

 (wire map). 

.
.

,
FAIL (

). , .
Continue

Test ( ).

 3-1. 

.
 (S) 

,
.
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 3-1.  ( )

 (
)

(Crossed Wires) 
 1,2 

 3,6. 
.

(Reversed Pairs)
 1  2 

.

(Crossed Pairs)
 1,2 

3,6.

(Short)
 1 

3.

.

(Open)
 1 

.

.

(Split Pairs) 
 4,5

 3,6. 

.
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3

 (resistance) .

: ,
. PASS ( )

,
. FAIL ( ) ,

.

 (length) .

.

: ,
. .

 SETUP ( ),
 " "  2. 

 2%  5%.
.

.

.

 ( .  6). 

PASS ( ) ,
. FAIL ( ) ,

.
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,
,  (propagation delay).

.

 (delay skew) - 
 (

 0 ) .

,
.

, PASS
( ).

 (characteristic impedance)
.

 5 
(16 ).

.

PASS ( ) ,
. FAIL ( ) ,

,
.

Warning ( ) ,
,

.
.

,
FAIL ( ).

 15% .

.
.
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3

.
 SETUP ( ).

 " "  2. 

.

, PASS
( ) FAIL ( ).

,

View Result ( ).  3-2
, .

 3-3. ,

Pair ( ) .
Result ( ) .  PASS

( ) ,
,
. FAIL (

) ,
, .

Attenuation ( ) ,

. ,
,

.
Frequency ( ) ,

.
,

,
.

Limit ( )
.

.
Margin ( )

.
,

.  - 
.
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View Plot ( ).  3-4.
 3-3. 

 3-4. 

 3-3. 

1 .
2 .

.
.

3 ,
.

,
.

4 .
5 ,

. ,
.

6 .
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NEXT

NEXT
.  ( )

. NEXT
,

.

,
 NEXT .

. View Result
( ).  3-4 ,

.

 3-4. ,
 NEXT 

Pairs ( ) .
Result ( ) .  PASS

( ) ,  NEXT
,
. FAIL (

) ,  NEXT
, .

NEXT (
)

 NEXT.
 -  NEXT,

,
.  - 

 NEXT .
Frequency ( )

 NEXT. 
Limit ( )  NEXT

.
Margin ( )  NEXT

.
,  NEXT

 (PASS).  - 
 (FAIL). 
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 NEXT View Plot
( ).  3-5.

 3-5. 

 3-5.  NEXT 

 3-5.  NEXT 

1 .
2 .

.
.

3  NEXT,
.

NEXT.
,  NEXT .

4  NEXT, .
,

.
5  NEXT .
6  NEXT .
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3
 NEXT  (NEXT@REMOTE) 

 NEXT
 NEXT .

 NEXT, ,
 SETUP ( )

 VIEW REMOTE PLOT DATA (
).

ELFEXT

 ELFEXT  FEXT
.  ELFEXT

 FEXT
. ELFEXT

 FEXT
.  ELFEXT ,

FAULT INFO ( ).

 ELFEXT ,
 ELFEXT

(  7).

,
 ELFEXT .

. View Result
( ).  3-6 ,

.
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 3-6. ,
 ELFEXT 

Pairs ( ) . ,  Atten. 
Pair ( ,

),
 FEXT.

Atten. Pair ( ) ,
 ELFEXT.

Result ( ) .  PASS
( ) ,  ELFNEXT

,
. FAIL ( )

,  ELFEXT ,
.

ELFEXT (
)

.

 ELFEXT.
 -  ELFEXT,

,
.  - 

 ELFEXT .
Frequency ( )

 ELFEXT.
Limit ( )  ELFEXT

.
Margin ( )  ELFEXT

.
,  ELFEXT

 (PASS).  - 
 (FAIL). 
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 ELFEXT View Plot 

( ).  3-6.
 3-7. 

 3-6.  ELFEXT 

 3-7.  ELFEXT

1 .
2 .

.
.

3  ELFEXT,
.

 ELFEXT.
,  ELFEXT

.
4  ELFEXT, .

,
.

5  ELFEXT .
6  ELFEXT .
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ACR

 ACR (Attenuation-to-Crosstalk)

. ACR  NEXT
, .

,
 ACR,  ACR

.

. View Result
( ).  3-8 ,

.

 3-8. ,
 ACR

Pairs ( ) . ,  Atten. 
Pair ( ,

),
EXT.

Atten. Pair ( ) ,
 ACR.

Result ( ) .  PASS
( ) ,  ACR

,
. FAIL ( )

,  ACR ,
.

ELFEXT (
)

.

 ACR.
 -  ACR, 

,
.  - 

 ACR .
Frequency ( )

 ACR. 
Limit ( )  ACR 

.
Margin ( )  ACR 

.
,  ACR 

 (PASS).  - 
 (FAIL). 
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 ACR View Plot

( ).  3-7.
 3-9. 

 3-7.  ACR

 3-9.  ACR

1 .
2 .

.
.

3  ACR, 
.

ACR.
,  ACR .

4  ACR, .
5  ACR .
6  ACR .
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 ACR  (ACR@REMOTE)

 ACR 
 ACR , ,

 NEXT, .
 ACR, 

,
 SETUP ( ) VIEW REMOTE PLOT 

DATA ( ).

 RL 

 RL (Return Loss)
.

.

,  RL 
.

.
View Result ( ).  3-

10 , .

 3-10. ,
 RL 

Pair ( ) .
Result ( ) .  PASS

( ) ,  RL 
,

. FAIL ( )
,  RL ,

.
RL ( )  RL.

 -  RL, 
,

.  - 
 RL .

Frequency ( )
 RL. 

Limit ( )  RL 
.

Margin ( )  RL 
.

,  RL 
 (PASS).  - 
 (FAIL). 
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 RL View Plot 

( ).  3-8.
 3-11. 

 3-8.  RL 

 3-11.  RL 

1 .
2 .

.
.

3  RL,
.

RL. ,
 RL .

4  RL, .
5  RL .
6  RL .
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RL  (RL@REMOTE) 

 RL
 RL , ,

.
 RL, ,

 SETUP
( )  VIEW REMOTE PLOT DATA
( ).

PSNEXT  PSNEXT@REMOTE 

 PSNEXT (Power Sum NEXT)

NEXT . PSNEXT
 ( )

, .

PSNEXT  NEXT.  PSNEXT
 (PSNEXT@REMOTE)

 NEXT,  (NEXT@REMOTE).
,

 NEXT. 

PSELFEXT

 PSELFEXT (Power Sum ELFEXT)

 FEXT .
 PSELFEXT  FEXT

.
,

 FEXT.

PSACR  PSACR@REMOTE

 PSACR (Power Sum ACR) 

. PSACR  PSNEXT
.  PSACR

 (PSACR@REMOTE)
 PSNEXT,

(PSNEXT@REMOTE).

 ( .  3-9). 
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1.
;

2. ,
;

3.
;

4.
 AUTOTEST ( );

5. .
 SETUP ( );

6. .
 Rj-45  BNC.

7.
.

:

 5 
(16 ).

.
.

 (characteristic impedance) . PASS
( ) ,

. FAIL ( ) ,
.

 TDR.
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.
,

OPEN ( ).
 0. 

 400 , OPEN
( ).

, .

,
.

, NO REFLECTION (
).

PASS ( ) ,
, . FAIL (

) , .

.

.

 6. 

,
.

 10% .
.
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 500 
.

.

 (Single Test).

.
 DSP-LINK.

:

1.
,

,  SETUP 
( ). REPORT IDENTIFICATION
( ).

 "
"  2. 

2. .
 ( .  3-10).  3-12
.

3.
.

.
. $Delete

( ).
.

,
. -

@INC ( ) DEC ( ).
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 3-10.

 3-12. 

1 ,
.

2 .
3 , .
4 .
5 .

, .
6 - .
7 .
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-
.

:

1.  SETUP
( );

2. Page Down ( )
( )

. Choice ( ).

3. .

4. .

,
, :

1.  SPECIAL 
FUNCTIONS ( );

2. View/Delete Test Reports ( /
).

3.
. View Result (

), View Result ( ).

4. Rename Report (
).

 ( .  “
”).
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,
:

WARNING! TEST RESULT MEMORY IS NOW FULL.
( ! .)

,
:

UNABLE TO SAVE TEST RESULTS. MEMORY IS FULL.
( .

.)

.
SPECIAL FUNCTIONS ( ).

 « »  5. 

Memory ( ),
.

 500 .

, .

 DSP-LINK 
.  3-11

3-14 .

, , .
 AUTOTEST REPORT FORMAT (

).
 DSP-LINK. 

,

.
 AUTOTEST REPORT FORMAT (

)  SETUP ( )
 Edit Print Parametrs ( )

PRINT ( ).

.
,

.

 PRINT 
( ).  «

»  5. 
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: pass ( ), fail ( )  warning
( ). ,

, ,  fail 
( ).  warning ( )

, ,
,

.
, ,

, .

 3-11.
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 3-12.

3-31



DSP-4000

3-32

 3-13.

 3-14.



 4 

 4 :

 TDX
;

;
;

 MONITOR ( );
.

 SINGLE TEST ( )
, ,
 ACR  ELFEXT.

:  TDX .

.
.
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 SIGLE TEST ( )
 " ", " ",

" "  "  TDX" ,
Scanning ON (

).
.

.

/
.

.  4-1 ,
,

.

, ,
. ,

.
Continue Test

( ).

 DSP-4000  DSP-4000SR.
 DSP-4000SR  DSP-100  DSP-2000.
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4
 4-1. 

.

.
NEXT, NEXT@REMOTE  NEXT.  NEXT@REMOTE.
ELFEXT .

.

.
.

.
.

.
 "open" (" "),

.
RL, RL@REMOTE  RL.  RL@REMOTE.
ACR, ACR@REMOTE
PSACR, PSACR@REMOTE

.
.

PSNEXT, PSNEXT@REMOTE  PSNEXT.
PSNEXT@REMOTE.

PSELFEXT .
.
.

.
 TDX .

.
.

,
.

.

.
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 4-1
. :

 " "  "  TDX" 
.

1.
.

;

2. ;

3. .

;

4.
 SINGLE TEST ( );

5. .

;

6. ;

7. .

,
SCANNING FOR REMOTE

( )
, .

, .
" "  6. 
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4

 4-1. 
 ( )
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 TDX 

 TDX (Time
Domain Crosstalk) .

.
.
.

.
.  50 

, .

,  TDX,
.
.

,
 "NEXT".

 "  TDX" 

, .
.

 "  TDX" :

1.
;

2. ,
;

3.
 SINGLE TEST ( );

4.
;

5. ;

6. .
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 TDX

, : NO
REMOTE CONNECTED ( ).

 "  TDX" 

.  4-2
.

 4-2. ,
 TDX 

Pairs ( ) .
Peak ( ) ,

.  50 
,

.

.
Distance ( )

.
View Plot ( ) ,

.
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 TDX 

 TDX View
Plot ( ) , .

 4-2.  4-3. 

 4-2.  "  TDX" 

 4-3.  "  TDX" 

1 .
2 .  0 .
3 , .

 50 ,
.

.
4 .

. .
5 .
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 TDR (Time Domain Reflectometry)
,

.

, , ,
.

,
.

.
.

, ,
.  4-4 ,

.

 4-4. 
" "

No
Remote Detected (

).

,

 15%.

,

.

.

,
 15%.

.

.

,
 10%.

,

.

.

.

,
No Reflections (

).

,

.

.

.
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 " "

 " "
:

1. ;

2.
;

3. ,
;

4.
 SINGLE TEST ( );

5.
;

6. ;

7. TDR ;

8. .

 " "

 " "
:

1. ;

2. , ;

3.
;

4.
 SINGLE TEST ( );

5.
;

6.
RJ45 - BNC; 

7. TDR ;

8. .
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 " "

.  4-5
.

 4-5. ,

Pair ( ) .
.

Distance ( )
.

( ),
, ,

.
Peak ( ) ,

.
View Plot ( ) ,

.

, .
.

 " "

View
Plot ( ) , .

 4-3.  4-6. 
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 4-3.  " " (
)

 4-4.  " "

1 .
2 .
3 .  0 .
4 .
5

.
, , .

, ,
.

6 .
.

7
.
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,
. .

,
,

Warning ( ).

. .  " "  3. 

 SINGLE TEST ( )
.

,

. .  " "  3. 

,
NO REMOTE DETECTED (

)
.

, ,
 WARNING ( ).

NEXT  NEXT@REMOTE 

 NEXT
. .  "NEXT"  3. 

 NEXT@REMOTE
. .  "NEXT@REMOTE"  3. 

ELFEXT

 ELFEXT
. .  3. 
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. .  " "  3. 

. .  " "
 3. 

,
.

.  " "  3. 

,
NO REMOTE DETECTED ( )

OPEN ( ).
 400 OPEN ( ).

 (RL)  RL@REMOTE 

. .  " "
 3. 

PSNEXT  PSNEXT@REMOTE 

. .  "PSNEXT"  3. 

PSELFEXT

. .  3. 
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 SINGLE TEST ( )
, ,
. .

,
.

 " "
 " ".

MONITOR ( ) .  "
".

 4-4
. :

1. ;

2. ,
;

3.
;

4.
 SINGLE TEST ( );

5.
.

 SETUP ( );

6.
RJ45 - BNC; 

7. ;

8. .
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 4-4. 
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, .
.

. .  " "  3. 

,
.

.  " "  3. 
.

. .  " "  3. 

 " ".
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 MONITOR ( )
Ethernet ,

,
.

 10BASE-T  100BASE-TX.

.  Fluke
,

. ,
.

.
10/100BASE-TX .

, NO LINK PULSE 
( ).

 4-5 
 Ethernet .

:

 4-5. 
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.

.

 "Monitor"  "Talk". 

1.
 ( , DSP-LIA013);

2.  MONITOR 
( );

3.  10/100BASE-TX Traffic;

4. , ;

5.
 ( .  4-5). ,

;

6. ;

7. 10T Only 100TX Only
 10 /  100 / .

, ,
.

Auto-Negotiation ( -
).

.

.  4-7
, .
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 4-7. 

Utilization Last 1 second 
( ) .

, .

.
Utilization Average
( )

.

Utilization Peak 
( ) .
Collisions Last 1 second 
( ) .

 (runt). 
Collisions Average
( )

.

Collisions Peak 
( ) .

 (jabber), 
Jabber Detected.

 (link pulse), 
NO LINK

PULSE DETECTED ( ).
 Sound On

@  Sound Off 
,

.
 Stop Test

.
.
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,
.

.

, :

1.
 ( , DSP-LIA013);

2.  MONITOR 
( );

3.
;

4.
, ;

5.
.
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.  3,6. 

. , ,
" ".  10BASE-T

 pass ( )  fail ( ).
,  10 .

 10  500
 10 . ,  270 .

:

1.  SETUP
( );

2. Page Down ( )
 (impulse noise

settings);

3. Choice ( );

4. DEC ( ) INC ( )
;

5. .
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 RJ45. 
, .

 4-6. 
:

/
.

.

.

1.
;

2. . ,  4-
6;

3.
 MONITOR ( );

4.  Impulse Noise 
on RJ45 (  RJ45) .
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 4-6. 
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 10 
.  4-8

.

 4-8. 

Impulse Noise Threshold
( )

,
 " ".

270 .
 "

".
Noise Test
( )

.
 10BASE-T.  PASS ( )

,  10 
 " ".  FAIL (

) ,  10 
 " ".

Average
( )

 " "
.

Peak
( )

 " "
, .

 Stop Test
.

.
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4-26

,
:

;

 10BASE-T;

 100BASE-TX;

 100BASE-T4;

 100BASE-TX ;

 10BASE-T ;

:

1.
 ( , DSP-LIA013);

2.  Monitor
;

3.  MONITOR 
( );

4. Hub Port Capabilities (
) . .

, , Fluke 140 A-Bug Tone Probe. 
,

.

:

1.
;

2.  SPECIAL 
FUNCTIONS ( );

3. ;

4. Tone Generator ( )
. ;

5. .



 5 

 5 :

;
, ,

, .

.
 DSP-LINK,

.
 DSP-LINK. 

 PRINT ( ),

,
 EIA-232C .

,
, .

 "
"  3. 

, , .
 AUTOTEST REPORT FORMAT 

( )  SETUP
( )  EDIT PRINT PARAMETERS (

)  PRINT ( ).
.
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.
,

.  Hewllet-Packard, Epson 
Text Only ( ).  Text Only

.

,  Hewllet-Packard  Epson. 

, :

1.  PRINT ( );

2. Edit Print Parameters 
( ). ;

3. ,
;

4. Choice ( );

5. ;

6. ;

7.
 3  6. 

 SETUP ( ).

, ,

.
.

 " "  8. 

.
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 (  5-1) 
:

 5-1. 

1. , ;

2. ,
;

3. ;

4.  PRINT ( );

5. ;

6. .

:

All Autotest Reports ( ) - 
.

, ,
.  PRINT ( ),

 "
".

.
.
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Selected Autotest Reports (
) - .

, :

1. #Page Up (
), $Page Down ( ) ;

2. .
, ,

.
.

, .

3. Start Print
( ) .

.

All Reports Summary ( ) - 
.

,
.

Selected Report Summary ( ) - 
.

Edit Report Identification ( ) -

, ,
.

 SETUP ( ) ( .
 " "  2). 

,
, .  " ,

" .

Edit Print Parametrs ( ) - 

.

: Delete All
Printed Reports? ( ?).

,
Yes ( ).

No ( ) .
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, : "Serial
Port Error ( )".

:

, ;

,
;

, ,  SETUP
( ), ;

;

,
.

 " "  8. 
.
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5-6

,

, ,
:

1.  SPECIAL 
FUNCTIONS ( );

2. View/Delete Test Reports
( / ).

.
, .

,
 (pass, fail  warning);

3. , ,
, Page Up (

), $Page Down ( ) ;

4. , .
:

Delete Report ( ):
;

 @ View Result ( ):

(Headroom).
View Result ( ) ,

.

,
@ Rename Report ( ),

View Result.
.

.

.

 DSP-LINK.

,
, Delete All Test Report (

)  SPECIAL FUNCTIONS
( ).
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 6 :

;
;

.

, .

.
, .

.
.

.
 Fluke .

,
.

,
 (10  - 40 ).
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 6-1.
, :

 6-1. 

1.
;

2.  SPECIAL 
FUNCTIONS ( );

3. Self Calibration
( );

4. .

5.
;

6. .

.

SELF
CALIBRATION FAIL ( ),

:

,
;

;

.

,

 Fluke.
  " "  8. 
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 (NVP) 6

.
.

,

Set to Default (
).

.

,
:

 15  (50 ).  30 
(100 ).

.

1.
;

2.  SPECIAL 
FUNCTIONS ( );

3. Determine Cable NVP
( );

4. ;

5.
. ,  RJ45 -

BNC;

6. ,
DB9;

7. ;

8. .
,

.
 50,0%  99,9%. 

9. ,

 SPECIAL 
FUNCTIONS ( ).

.

CABLE FAULT DETECTED 
( ), ,

,
.
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.
 (

):

 ( )

 NEXT  NEXT@REMOTE
 ELFEXT
 RL 
 ACR  ACR@REMOTE
 PSNEXT  PSNEXT@REMOTE
 PSELFEXT
 PSACR  PSACR@REMOTE

.
 " ".
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 (NVP) 6
Abort ( ).

 @ 
Set to Default ( ).

,
 1  6  @ Set to Default 

( ).

:

1.  SETUP
( );

2.  (Configure Custom Test)
$Page Down ( );

3. .
. Custom Test

1 Custom Test 4 .
.

.

4. , ,
. ;

5.
. ;

, ,
.

6. $Page
Down ( ) .

;

7.
. .

,
- .

 27 .
;

8.  6  7 ;

9.
.
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 7 :

;
;

;
 TDX ;

.

, , ,
.

,
. ,

.
, , , ,

.
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.
 50  60 ,

.

:
.

,
,  7-1. 

.

 7-1. 

. , ,
,

. ,
.

.

, .

:
 (shielded twisted pair - STP)  (unshielded

twisted pair - UTP).  STP,
 ScTP (screened twisted pair)  FTP (foil-screened

twisted pair), ,
.

 STP, , ,
 UTP.

7-2



7
 7-2 

 568  568
 (TIA). 

 7-2.  EIA/TIA RJ45

 568  568
, ,

,
.
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,
,  7-3. ,

,
.

.

,

. , , ,
.

 7-3. 
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,

.
, ,

.
( .  7-4). ,  TSB-67,

 90 ,

 2 .

 7-4. 
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,
.

.
,  7-5. ,

 TSB-67,  - ,

 10 . -
,

,
.

,
, .

,
.

 7-5. 

7-6



7
 -  ( .

 7-6). 

 7-6. 

.
.

.
,

, ,  10 
,  20 .

,
.

,
.
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 - ,
.

7-7 , ,
.

.

 7-7. 

. ,

. , ,
 50-60 ,  50-60 ,

, .
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7
,

, , ,
, , . .

,
, .

,
.

.
 " " .

, , ,
, , .

 MONITOR ( ).
,

.

 - ,
.

, .
 - ,

, .
,
.

.
,

, ,
.
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.
.

,
.
.
,

,

.

,
:

  (
);

,
.

;

;

.
;

.
.
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 - 

. , ,
.

, .

: NEXT
ELFEXT.

NEXT

 (NEXT -
near-end crosstalk)

.
 NEXT, ,

,
.  NEXT

.

.
, ,

 NEXT, ,
.  NEXT

.
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FEXT  ELFEXT

 (far end crosstalk - FEXT ) - 

.  NEXT, FEXT

.

 (equal level far-end 
crosstalk - ELFEXT)  FEXT

.  ACR, ELFEXT
- ,

.
" "
FEXT

.  7-8  NEXT  FEXT.
, ,

 NEXT,
.  FEXT
,

.

 FEXT ,
. ,

 FEXT.

 NEXT  FEXT ,
. -

,
.  ( ) .

, .
,  NEXT,

,  FEXT.

.
.

, , NEXT
FEXT .

- ,  FEXT ,
 ELFEXT ,

.  100BASE-T4, 100VG-
AnyLAN  1000BASE-T (Gigabit Ethernet).
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 7-8.  FEXT 
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 NEXT  ELFEXT 

 NEXT  ELFEXT
,

 TDX.

 TDX, ,
.

,
.

 TDX
.  7-9 

.

.
,

 77  (23,5 .).

 7-9.  TDX 

7-14



 NEXT  ELFEXT 7
. ,

.
, ,  (

), .

.

.

. ,  50
, ,

.  100
20 ,  50. 

, , ,
. ,

,  100,
. ,  0, 

.

 TDX ,  NEXT,

 50 .
,

.
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 NEXT 

, .
(Split Pairs)

.  7-10
. ,

, .

 7-10.

,
, , .

NEXT.  NEXT ,
 " " (Wire Map). 

,
, , .

, ,
 TDX.

,
.
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. , ,
, ,

.

,
:

;

.
( , )

;

.
;

.
.

: PSNEXT, PSELFEXT  PSACR - 

.  PSNEXT
 NEXT

.  PSELFEXT
FEXT.  PSACR 

 NEXT .

, , 1000Base-T,
.

,

.
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 - ,

. ,
,

.
. (

0,000000001.)

.
.

, . .
.

,
.

100BASE-T4, 100VG-AnyLAN  1000BASE-T (Gigabit Ethernet). 

,
,

.

7-18



7
 (NVP) 

.
.

 60%  80%
.  7-11

.

 7-11.

 Ethernet,
.

,
.
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.
,

.

.

,
.

,
.

. ,
, -

 20% .

,
.

. ,
.

 "
 (NVP)"  6. 

 (TDR) 

 (Time Domain Reflectometry - TDR) - 
,

.
, .

. ,

.
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.
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,
 ( .  7-12). 

.

 7-12. ,
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.

,
, .

, .
, ,

 ( .  7-12).

, .

, ,
, ,

.
.

, ,
, ,

. ,
, .

, ,
, ,

,
,

.
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,
.

, .
,

.

,
.

.
,

 ( .  7-13). 

 7-13.  TDR 

,
. ,

, ,
. ,

 ( , ,
).
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, ,

.
( , ).

 7-13  TDR-  4,5 
. ,

 219 .

, .

.
.

.  7-13
.

 (ACR)

 ACR 
 NEXT .

, ,
, .

 ACR ,
, .

,  ACR 
.
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 7-14  NEXT,

 ACR. ,  NEXT
,  ACR 

.

 7-14.  NEXT,  ACR
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 (RL) 

,
.

.
,

.
 RL ,

.

, , Gigabit
Ethernet (IEEE 802.3x)  ( )

.
- .

,
,

.
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. ,
,

.

,
: " ,

".
, , .

,
, : (1) 

, (2) 

(3) -
.

,
.

, ,
.

 (
)

:

1. ;

2. ,
;

3. ,
;

4. .
;

5.
.

 7-1, 

.
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 7-1. 

 (Wire Map): 

 (Wire Map):

 (Wire Map): 

 (Wire Map): 

 568  568  (  1,2 
 3,6) 

 (  1,2 
 3,6) 
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 1-
.

 3,6  4,5 

 1,2 
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ISO/IEC  C  D    100  120
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 (STP  UTP):    150
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20 15
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1
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 TDX  <100 . (328 )

 <100  (328
):

: (0,3 . (1 ) + 2% )

: 0,1 .  1 .

 <100 . (328 )

 <100  (328
):

(0,3 . (1 )+ 2% ) (0,3 . (1 )+ 2% )
0,1 .  1 0,1 .  1 

Adjustable from 10mV to 500mV in 10mV steps. The default threshold is 270 mV. 

 3,6. 

: 10 .

 4 .
 100 .

70  – 180 35  - 100 
(5  + 5%  – ) (5  + 5%  – )

15 % 10%

1 1
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 3,6.

 1,2. 
 100Base-TX  1,2. 

 10Base-T  100Base-TX.
 10Base-T  100Base-TX  3,6.

 1,2. 

,
:

;
10Base-T
100Base-TX
100Base-T4
100Base-TX
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 10Base-T, 10/100Base-T  100Base-
T .

,
, , Fluke 140 A-Bug Tone Probe.  1,2  2 
.

: DB9 (DTE male) 

: 1200  – 38400

: , XONN/XOFF

: 8 , 1 ,

: Epson, HP LaserJet  (ASCII)
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1 4
2 3
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 ( ) 4 1
5 5
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)

7 8

8 7
9 9
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3 2
2 3
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/  ( ):
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 1 .
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: 2 

: 3000 .
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DSP-LIA011 DSP-LIA012

TIA  3,5,5N  5

TIA  3,5,5N  5

TIA TSB-75 MUTO Link X X
ISO 11801 Channel Class C,D X
ISO 11801 Permanent Link 
Class C,D 

X

ISO Link Class C,D X X
EN 50173 Class C,D X X
AUS/NZ Class C, D X

AUS/NZ Class C, D X

IEEE 10/100/1000BASE-T X X
Token Ring X X
TP-PMD X X

X1

X X

 DSP-LIA013 

 DSP-LIA013 

(
)

 DSP-FOM2

X X

1.  RJ45-BNC. 
2.

 DSP-FTA410.
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DSP-LINK -  Windows ,
:

;

;

;

 CSV ;

;

.

: 16  32- .
 16- :  80386, 4

. RAM, Windows 3.1  VGA.  32-
:  Pentium  60, 8 . RAM, Windows 95  NT,

 VGA. 
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, ,
.  \DSPLINK.

.

 DSP-LINK :

1.  DSP-LINK  A: ;

2.  Programm Manager  File Manager 
Windows  SETUP.EXE;

3. - .

.
.

 9-
, .

-1.  25-
,

 Fluke (  929187).

 25- ,
.  " "  8. 

.
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,

.

 SETUP ( ).
 " "  5. 

 DSP-LINK.
,

.
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 DSP-LINK :

1.
;

2.  DSP-LINK;

3.  "Setup" ( );

4. :

, ;

,
;

, ,
.

5.  "Connect" ( ).

 Setup ( ) ,
 COM

.

, :

;

 COM ,
 DSP-LINK. ,

,
;

;

, ,
. .  " "  8; 

.

B-4



 DSP-LINK
 DSP-LINK B

 DSP-LINK 

-1  DSP-LINK.
-2 .

DSP-LINK.

-1.  DSP-LINK 

View/Screen Dump 

 BMP.

. .

Autotest Reports

,

CSV  TXT

,

.

CSV,
,

, , Fluke 
Cable Manager*

,

.

Detailed Test Data
 CSV. 

CSV.

.

 Quick Plot
( ).

 CSV. 

.

.

 Quick Plot
( ).

 CSV. 

.
Quick Plot .

 Detailed
Test Data 

 CSV, 

.

. .

Setup
SETUP ( )

.

.

. .

*  Fluke Cable Manager , , ,
,  DSP-

4000, DSP-2000  DSP-100.
 Fluke.
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Autotest Report
(

)

Detailed Test Data
(

)

Summary Data: , ,
,  (pass, fail, warning),

. .

Save File as Type .CSV: , ,
.

, ,
.

 NEXT, , ACR  RL.
 CSV

.

,
 CSV. 

Save File as Type .TXT: , ,
.

Data from the Last Test Run: ,
 1550 ,

. ,
. ,

,
.

, .
Quick Plot
( )

Find Worst Margin:  - ,
. ,

.

Find Worst Pair: . ,
.

 Find ( )  TDX .
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-2. ,

DSP-LINK ( )

Quick Plot :
, .

.
. ,

, .

:
 100 .

 1  Shift. 
,

.

:  Tab  Shift-Tab .
.

 Next Pair(s)  Pair(s).

, , ,
.

, , Courier.
, .

 web  Fluke
.

 Fluke.

. :

http://www.fluke.com/nettools/

, ,
 Fluke  1-888-99-

FLUKE  e-mail: fluke-info@tc.fluke.com
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.
 SETUP ( )  DSP-LINK.

/
.

1.  DSP-LINK: 

:  SETUP.EXE
1. - .

:
, .

-  DSP-LINK 
:

 C:\DSPLINK; 

Select Destination
( ).

2.  9 -
9  9 - 25 .
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3.  DSP-LINK  DSP-LINK.EXE

;

4.  "Software Update" ( )
;

5. - .
DSPx_xx.DSP  C:  "Ok"; 

6. ,
.  DSP-LINK 

"Software Update" ( );

7. -  SRx_xx.DSP  C: 
 "Ok" .
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.

-1.

DSP-FTA410 DSP-FTK
 ( ) X X

 ( ) X X
 ( ) X

 ( ) X
X

 Talk  DSP-4000 X
 ( )* X X

 ( )* X X

*  Fluke LS-1310/1550
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 DSP-FTA410

 DSP-FTA410  DSP-4000 CableAnalizer
:

,
 850 .  1300 ;

 (pass/fail) 
;

1310 .  1550 .
, , Fluke LS-1310/1550;

 850 , 1300 , 1310 .
 1550 

;

 850 .  1300 .
;

;

.

 DSP-FTA410
.

:

 FTA410 ( ,
);

 SC/ST;

 ST/ST;

 DSP-FTA410.
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 DSP-FTA410 C
 DSP-FTA410

-1  DSP-FTA410.
-2.

-1.  DSP-FTA410

-2.  DSP-FTA410

1  SC. 
2  SC.  850

.  1300 ,  1310 .  1550 .
3  DSP-4000.
4 .
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 DSP-FTK 

 DSP-4000 CableAnalyzer. ,
 DSP-FTA410

.
.

 DSP-FTK :

 DSP-FOM (850 , 1300 , 1310
1550 .);

 FOS-850/1300;

 ST/ST;

 ST/ST.

 LS-1310/1550

 LS-1310/1550
 1310 .  1550 .

.  2 
.

 DSP-FTA410  DSP-FTK
.

:

 LS-1310/1550;

 ST/ST;

 ST/ST.
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10Base-2
 IEEE  Ethernet :  10 / ,

,  185 .
Thinlan, Thinnet  Cheapernet.

10Base-T
 IEEE  Ethernet 

:  10 / , ,
.  100 .

100Base-TX
 IEEE  Ethernet :

100 / , , ,
 5.  100 .

1000Base-T
 IEEE  Ethernet ,

 Gigabit Ethernet:  1000 / ,
, ,
 5.  100 .
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.

 NEXT .
 ACR , . .

 NEXT.

Anomaly ( )
, .

Attenuation ( )
. .

Auto-Negotiation ( )

.

Bandwidth ( )
.

,

.

Baseband Signalling ( )

. . .

Basic Link ( )
,  (1) 

, (2) 
, (3)  90 ., (4) 

 (5)

. , ,
, , . .

. .
 TSB-67.

BNC
,  10Base2.
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,
.

.
, . .

.

Cable Pair ( )
, , ,

.

Capacitance ( )

.
, ,

, .

Channel ( )
,  (1) ,

- , (2) 
- , (3)  90

., (4) , (5) 
 (6)

. ,
,

-
.

 TSB-67. 

Characteristic Impedance ( )
 (

) ,
.

Coaxial Cable ( )
, .

, , ,
.

.
.  Ethernet :

Thicknet (10Base5)  Thinnet (10Base2).

Collision ( )

 ( , Ethernet). 
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Crossed Pair ( )
,

.

Crosstalk ( )
.

,
.

CSV data (  CSV) 
 Comma-Separated Variable  ( ,

). , .
, , ,
.

dB ( )
. ,

.

Download ( )
.

EIA 568A
.

,
.

ELFEXT
 FEXT . .

 (  FEXT ).

Ethernet
, ,

 (CSMA/CD).  Ethernet: , ,
.

 10 / ,  IEEE 802.3. 
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. FEXT
,

.

Flash Memory
.

Foil-Screened Twisted Pair (FTP)
. Screened Twisted Pair. 

Hardware Flow Control
.

.

Horizontal Cabling
-

.

Horizontal Cross-Connect
, ,

, .
.

Impedance ( )
.

. ,
.

Impedance Discontinuity
.

,
. .

Inductance ( )
 - ,

.
.

D-5



DSP-4000

Inductive Pickup ( )
,

.
.

Jabber ( )
 1518 .

,
,

.

Level I, Level II, Level IIE, Level III Accuracy (  I, II, IIE  III) 
6

.  I 
.  II 

.
 TSB-67.  II  IIE 

5E  6 .

Link Pulse ( )
,  100 ,

50 .
.

MUTO
 Multi-user Telecommunications Outlet (

). ,
.

,
.

NEXT ( )
,

,
,

.  NEXT, .

NVP ( )
,

.
 60-80% .

Packet ( )
, ,

.
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Plenum Cable

,
.

Propagation Delay ( )
, .

PSELFEXT

.  PSFEXT
. PSFEXT

 FEXT, .

PSNEXT
.

 NEXT,
.

Resistor ( )
, .

,
.

Return Loss ( )
- .

.

Reversed Pair ( )
, ,

.

RJ45
8- ,

.  RJ11. 

ROM ( )
, .

.
, .
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Runt Packet ( )
 Ethernet,  64 / .

.

Shieleded Screened Twisted Pair (SsTP) 
. , ,

.

Screened Twisted Pair (SsTP)
.

.

Serial Data Transmittion ( )
.

Segment ( )
, .

Shieleded Twisted Pair
 IBM  150 .

Split Pair ( )
.

.
, . . .

TDR ( )
, ,

. ,
 ( , ).
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, .

TDX
.  NEXT 

.  Fluke.

Terminator ( )
, .

, ,
.

Token Ring
,

.

TSB-67
 67. 

. ,
, ,

. TSB-67
 TIA.

Twisted Pair ( )
, ,

.

, .

Unshielded Twisted Pair ( )
. ,

.

XON/XOFF Flow Control
: .

.
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