
TH2000 USB repeater Application note 
1 Describe TH2000 USB repeater IC 

1.1 TH2000 is a USB repeater IC for extending length of USB connection. It 
follows USB1.1 specification. 

1.2 When the Low Speed (LS) USB device is connected to USB ROOT HUB 
or HUB by way of TH2000 USB repeater, the LSO will be set to logic 1 
and the FSO will be clear to logic 0. When the High Speed (HS) USB 
device is connected to USB ROOT HUB or HUB by way of TH2000 USB 
repeater, the LSO will be clear to logic 0 and the FSO will be set to logic 1. 
If FSO and LSO both equal logic 1, that means error. If FSO and LSO both 
equal logic 0, that means no USB device connect to its downstream port. 

1.3 When FSI is set to logic 1, the DUSIP will be set to logic 1. When LSI set 
to logic 1, the DUSIN will be set to logic 1. 

1.4 If the USB connection goes into suspend state, the SUSDTO will clear to 
logic 0. 

1.5 When time out occur on the USB connection, the TIMDTO will be clear to 
logic. 

1.6 The USB connection’s relation between FSUSE, FSDSE, LSUSE and 
LSDSE 
 

TH2000 upstream port TH2000 downstream 
port 

 

FS mode LS mode FS mode LS mode 
SE0 

occur 
FSUSE=1
LSUSE=Z

FSUSE=Z
LSUSE=1

FSDSE=1
LSDSE=Z

FSDSE=Z 
LSDSE=1 

Normal FSUSE=0
LSUSE=Z

FSUSE=Z
LSUSE=0

FSDSE=0
LSDSE=Z

FSDSE=Z 
LSDSE=0 

1.7 Its original upstream port and downstream port should both go into the idle 
state. When the USB HOST tries to configure the USB device, it will send a 
SYNC filed (KJKJKJKK). And TH2000 will enable output buffer of the 
downstream port. At this time, NSUS=0 (suspend) and USSE0DET (SE0 
does not equal 0) 

1.8 When EOP occur, USSE0DET will change its value in this order 0→ 1→ 0. 
And it will reset all the TH2000’s internal register value to disable both the 
output buffers of its upstream port and downstream port and the reset will 
continue until all its internal registers have cleared their value. 

1.9 When the USB device go into suspend state, any changes on the USVM or 
DSVM will set the output enabled. 



2 There are 2 recommended circuits to extend USB’s connection – USB boost cable 
and SuperX USB cable.  
2.1 The USB boost cable extends 16 feet for USB 1.1 devices connect to HUB 

or Root HUB. It connects up to 5 cables in series for up to additional 80 
feet. The recommended circuit sees Figure 1. 

2.2 The SuperX USB cable maxim length is 150 feet for USB 1.1 devices 
connect to HUB or Root HUB. The SuperX USB cable consist Base unit 
and Remote connected together by a standard Category-5 network cable. 
The recommended circuit sees Figure 2 and 3. 

3 Control flow 
3.1 Initialize USB repeater 

When USB repeater’s upstream port connect to the HUB, the USB 
repeater must be initialized. There are 2 transaction mode of USB 1.1 
device –Low speed (LS) mode and Full speed (FS) mode. The LS 
transaction mode is 1.5Mbps and connect pull-up resistor to the signal D- 
of device’s upstream port. The FS transaction mode is 12Mbps and 
connect pull-up resistor to the signal D+ of device’s upstream port. After 
connection, the USB repeater will connect pull-up resistor to signal D+ or 
D- of its upstream port depend on the transaction mode of USB device 
which was connected to its downstream port. 

3.2 Configure USB HOST depend on USB device 
3.2.1 At the beginning, both the upstream port and downstream port are into 

the input state. The USB host should try to configure the device first. 
So, the first data will be sent from USB HOST (PC) to USB device. 
After the differential data is transmitted from USB HOST to USB 
repeater’s upstream port, the USB repeater’s downstream port will be 
changed to output state. 

3.2.2 At the end of packet, the USB HOST will send a EOP, i.e. SE0 for 
approximately 2 bit times followed by a J state for a bit time. After 
receiving EOP, the USB repeater will disable both the upstream output 
and downstream output buffer. 

3.2.3 Now, the USB device should feedback data to USB HOST for 
configuration and the USB repeater’s downstream port will be changed 
to input state and upstream port will be changed to output state. As the 
same, after receiving EOP, the USB repeater will disable both its 
upstream port and downstream port output buffer. 

3.3 Detect the suspend state 
If the upstream port continues in the idle state for more than 3 ms, than it 



will be considered as suspend. When USB connection go into suspend 
state, the USB repeater and the USB device which is connected to the USB 
repeater’s downstream port should not consume current more than 500uA. 

3.4 Detect of babble 
Babble is characterized by SOP followed by the presence of USB bus 
activity past the end of frame. The USB HUB will disable the downstream 
port that detects the babble. The USB repeater will reset itself for 
configuration by host after detecting babble. 
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USB REPEATER

NOTES:

2. ALL COMPONENTS SURFACE MOUNT WHERE POSSIBLE.
3. ALL FB'S ARE 0.1 OHM/DC;  11 OHM @ 100MHZ.
4. ALL D+/D- LINES SHORT AS POSSIBLE PARALLEL TO EACH OTHER AND SHIELDED BY GND.
5. ALL FB'S TO BE CLOSE TO THE CONNECTOR.
6. ALL D+/D- SERIES RESISTORS ARE TO BE AS CLOSE TO THE IC AS POSSIBLE.
7. ALL POLORIZED CAPS RATED @ 10V MINIMUM UNLESS OTHERWISE INDICATED.
8. Q3, Q4, & Q5 ARE USED AS VERY LOW LEAKAGE DIODES.

SUSPEND TIMER

ON-TIME TIMER

DISABLE ON-TIME TIMER DURING
RESUME, (USRCV=0 & DSOEN=1)

DISABLE ON-TIME
TIMER DURING
SE0

US SE0 FILTER
DS SE0 FILTER

TRANSCEIVER ENABLE
PEAK HOLD FILTER

LS DETECT CIRCUIT

FS DETECT CIRCUIT

RESET PART AFTER DISCONNECT, (LONG
SE0)

9. TIME CONSTANT VALUES SHOWN ARE FOR VTH(H->L) = 0.9 VOLTS.

TC = 0.7
SECONDS

TC = 0.3 SECONDS

TC = 0.3 SECONDS

TC = 4.3 ms

TC = 7 ms

TC = 15 ms

TC = 76 ns HS
TC = 76 ns HS

TC = 240 ns LS TC = 240 ns LS

10. THE FINAL PRODUCT SHALL BE FCC TESTED.
12. CAPACITORS C12, C17, C18, C19, AND C21 10% OR BETTER TOLERANCE.
13. RESISTORS ALL 5% OR BETTER TOLERANCE 1/10 WATT SURFACE MOUNT.

1. ALL CAPACITOR VALUES +/- 20% UNLESS NOTED.  ALL VALUES IN uF UNLESS NOTED.

POWER ON 
RESET

GND

VBUS

CONNECTION PADS FOR HOST ATTACHED TYPE "B" MALE USB CABLE.

15. SEE LAYOUT DRAWING FOR CRITICAL PATHS AND HEAVE TRACK REQUIREMENTS.

TO DOWNSTREAM USB DEVICE

TO-92 CASE
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D
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15P
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51K
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0.0047u
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0.0022u
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D+
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USB REPEATER

NOTES:

2. ALL COMPONENTS SURFACE MOUNT WHERE POSSIBLE.
3. ALL FB'S ARE 0.1 OHM/DC;  11 OHM @ 100MHZ.
4. ALL D+/D- LINES SHORT AS POSSIBLE PARALLEL TO EACH OTHER AND SHIELDED BY GND.
5. ALL FB'S TO BE CLOSE TO THE CONNECTOR.
6. ALL D+/D- SERIES RESISTORS ARE TO BE AS CLOSE TO THE IC AS POSSIBLE.
7. ALL POLORIZED CAPS RATED @ 10V MINIMUM UNLESS OTHERWISE INDICATED.

B A S E :       TO HOST (UPSTREAM)
R E M O T E : TO DEVICE
( D O W NSTREAM)

8. Q3, Q4, & Q5 ARE USED AS VERY LOW LEAKAGE DIODES.

S U S P END TIMER

O N - T IME TIMER

D I S A B L E  O N -TIME TIMER DURING
R E S U M E ,  ( U SRCV=0 & DSOEN=1)

D I S A B LE ON-TIME
T I M E R DURING
SE0

U S  S E0 FILTER
D S  S E0 FILTER

T R A N S C EIVER ENABLE
P E A K  HOLD FILTER

L S  D E TECT CIRCUIT

F S  D E T ECT CIRCUIT

RESET PART AFTER DISCONNECT, (LONG
SE0)

9. TIME CONSTANT VALUES SHOWN ARE FOR VTH(H->L) = 0.9 VOLTS.

TC = 0.7
SECONDS

T C  =  0.3 SECONDS

T C  =  0.3 SECONDS

T C  = 4.3 ms

T C  = 7 ms

TC = 15 ms

T C  =  76 ns HS
T C  =  76 ns HS

T C  =  240 ns LS T C  =  240 ns LS

10. THE FINAL PRODUCT SHALL BE FCC TESTED.

MUST HAVE PDIUSB11A, (U6), TURN OFF BEFORE TH2000 RECEIVER, (PIN
25), WHEN GOING IN SUSPEND.  THIS PREVENTS RCV GLITCH GENERATED WHEN
LOW SPEED DEVICES ARE CONNECTED FROM CAUSING OSCILLATIONS WHILE IN
SUSPEND.
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12. CAPACITORS C12, C17, C18, C19, AND C21 10% OR BETTER TOLERANCE.
13. RESISTORS ALL 5% OR BETTER TOLERANCE 1/10 WATT SURFACE MOUNT.

R O N  M A X = 5 OHMS.

T H E  A N A L O G  S W I T C H  I S  N E E D E D  S O  THAT THE TH2000 DOES NOT SEND DATA ON THE
R E C E I V I N G  B U S .  I F  I T  D I D ,  T H E N THE REFLECTIONS COULD CAUSE ERRONEOUS
S I GNALS.

15 VOLT STEP-UP REGULATOR E X T E R N A L SUPPLY INPUT

VIN = 15  VDC, FILTERED AND UNREGULATED

TO-92 CASE

************ PROPRIETARY ************
DO NOT COPY OR REPRODUCE IN ANY FORM
WITHOUT EXPRESSED PERMISSION FROM MVL

POWER SUPPLY

D1

L5

TC = 3.6 ns

C104

U100

D O  N O T  T R A N S MIT WHEN RECEIVING.

R102
R43

C25

U7

INVERT NSUSP

L101

LAST USED:

NEED BUFFER TO KEEP SE0 DELAY SAME AS RCV
DELAY.

BASE

Q5

LAST USED:

A  S E P A R A T E  DRIVER IS NEEDED SO
T H A T  T H E  R EFLECTIONS DO NOT
C A U S E  E R RONEOUS SIGNALS.

J2

INTERCONNECT CABLE TO REMOTE

J100

D E G L I T C H  E L SE COULD OSCILLATE

CABLE DRIVER

D100
N E E D E D  S I N C E USRCV ALWAYS SAME
P O L A R I T Y  R E G A R D LESS OF SPEED. BUT THE
B U S  H A S  T O  B E  DIFFERENT WITH SPEED.

1. ALL CAPACITOR VALUES +/- 20% UNLESS NOTED.  ALL VALUES IN uF UNLESS NOTED.

POWER ON 
RESET

GND

VBUS

CONNECTION PADS FOR HOST ATTACHED TYPE "B" MALE USB CABLE.

INTERCONNECT CABLE WIRING

PAIR 1 WIRE 1 - J1 PIN 1.
PAIR 1 WIRE 2 - J1 PIN 2.

PAIR 2 WIRE 1 - J1 PIN 3.
PAIR 2 WIRE 2 - J1 PIN 6.

PAIR 3 WIRE 1 - J1 PIN 4
PAIR 3 WIRE 2 - J1 PIN 5

PAIR 4 WIRE 1 - J1 PIN 7.
PAIR 4 WIRE 2 - J1 PIN 8.

GND

GND

+15V

= FEED THROUGH POWER GROUND.

= CIRCUIT GROUND.

14. ADD JUMPER HOLES ON PCB FOR JP1.  ADD SHORTING WIRE IF STEP-UP SUPPLY NOT LOADED.

DO NOT RECEIVE WHILE
TRANSMITTING.

IF STEP-UP REGULATOR NOT LOADED, REMOTE UNIT STEP-DOWN MUST ALSO NOT BE LOADED.
15. SEE LAYOUT DRAWING FOR CRITICAL PATHS AND HEAVE TRACK REQUIREMENTS.

REV A4 CHANGES
1. CHANGE WIRE CONNECTIONS TO RJ-45 CONNECTOR TO ALLOW STANDARD PRE-MADE NETWORK CABLES TO BE USED AS INTERCONNECT CABLE.

+15V

REV A5 CHANGES
1. CHANGE C102 FROM 22 uF TO 4.7 uF.
2. CHANGE C101 FROM 100 uF TO 47 uF LOW ESR.
3. CHANGE L100 FROM 1 AMP TO 1.5 AMP DC RATING.

HOST CABLE 1/3 METER, (1 FOOT), #20 AWG POWER & GROUND WIRES.

4. ADD HOST CABLE LENGTH AND VBUS & GND WIRE AWG SIZE NOTE BY INPUT.

REV A6 CHANGES
1. MOVED EXTERNA L SUPPLY JACK FROM OUTPUT OF STEP-UP SUPPLY TO INPUT. THIS WILL ALLOW UNITS TO PASS USB SUSPEND CURRENT IF BASE UNIT IS REMOTELY POWERED.
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ACTIVE USB SUPER EXTENSION CABLE BASE UNIT
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USB REPEATER

S U S P END TIMER

O N - T IME TIMER

D I S A B L E  O N -TIME TIMER DURING
R E S U M E ,  ( U SRCV=0 & DSOEN=1)

D I S A B LE ON-TIME
T I M E R DURING
SE0

U S  S E0 FILTER
D S  S E0 FILTER

T R A N S C EIVER ENABLE
P E A K  HOLD FILTER

L S  D E TECT CIRCUIT

F S  D E T ECT CIRCUIT

R E S E T  P A R T  A F T E R  DISCONNECT, (LONG SE0)

T C  =  0.7 SECONDS

T C  =  0.3 SECONDS

T C  =  0.3 SECONDS

T C  = 4.3 ms

T C  = 7 ms

T C  = 15 ms

T C  =  76 ns HS
T C  =  76 ns HS

T C  =  240 ns LS T C  =  240 ns LS

************ PROPRIETARY ************
DO NOT COPY OR REPRODUCE IN ANY FORM
WITHOUT EXPRESSED PERMISSION FROM MVL

P O W E R  ON  RESET

LAST USED:

R45

C25

Q5

U7

L5
D1

TO-92 CASE

CABLE DRIVER

D O  N O T  R E C E I V E WHILE TRANSMITTING.

D E G L I T C H  E L SE COULD OSCILLATE

A  S E P A R A T E  D RIVER IS NEEDED SO
T H A T  T H E  R EFLECTIONS DO NOT
C A U S E  E R R ONEOUS SIGNALS.

N E E D  B U F F E R  T O  K E E P  SE0 DELAY SAME AS RCV DELAY.

N E E D E D  S I N C E  USRCV ALWAYS SAME
P O L A R I T Y  R E G A R D LESS OF SPEED. BUT THE
B U S  H A S  T O  B E  DIFFERENT WITH SPEED.

T C  = 3.6 ns

D O  N O T  T R A N S MIT WHEN RECEIVING.

I N V E RT NSUSP

NOTES:

1. ALL CAPACITORS +/1 20% UNLESS NOTED.  ALL VALUES IN uF UNLESS NOTED.
2. ALL COMPONENTS SURFACE MOUNT WHERE POSSIBLE.
3. ALL FB'S ARE 0.1 OHM/DC;  11 OHM @ 100MHZ.
4. ALL D+/D- LINES SHORT AS POSSIBLE PARALLEL TO EACH OTHER AND SHIELDED BY GND.

5. ALL FB'S TO BE CLOSE TO THE CONNECTOR.
6. ALL D+/D- SERIES RESISTORS ARE TO BE AS CLOSE TO THE IC AS POSSIBLE.
7. ALL POLORIZED CAPS RATED @ 10V MINIMUM UNLESS OTHERWISE INDICATED.
8. Q3, Q4, & Q5 ARE USED AS VERY LOW LEAKAGE DIODES.
9. TIME CONSTANT VALUES SHOWN ARE FOR VTH(H->L) = 0.9 VOLTS.
10. THE FINAL PRODUCT SHALL BE FCC TESTED.

MUST HAVE PDIUSB11A, (U6), TURN OFF BEFORE TH2000 RECEIVER, (PIN
25), WHEN GOING IN SUSPEND.  THIS PREVENTS RCV GLITCH GENERATED WHEN
LOW SPEED DEVICES ARE CONNECTED FROM CAUSING OSCILLATIONS WHILE IN
SUSPEND.
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12. CAPACITORS C12, C17, C18, C19, AND C21 10% OR BETTER TOLERANCE.
13. RESISTORS ALL 5% OR BETTER TOLERANCE 1/10 WATT SURFACE MOUNT.

14. PINS 1, 2, & 3 OF U100 USED AS HEAT SINK.  CONNECT TO GND PLANE OF BOARD.

S W I T C H IN LS/FS
R E S I S TOR FOR BUS
I D L E STATE.

T H E  A N A L O G  S W I T C H  I S  N E E D E D  S O  THAT THE TH2000 DOES NOT SEND DATA ON THE
R E C E I V I N G  B U S .  I F  I T  D I D ,  T H EN THE REFLECTIONS COULD CAUSE ERRONEOUS
S I GNALS. R O N  M A X = 5 OHMS.

OUTPUT OVP PROTECTION CIRCUIT
CIRCUIT DRAWS NO POWER UNTIL ACTIVATED

STEP-DOWN REGULATOR

POWER SUPPLY

R101

C102

Q100

U100

L100

D101

LAST USED:
REMOTE

E X T E R N AL POWER JACK

V I N  =  1 5  T O  1 8  V D C , FILTERED AND UNREGULATED

T O  D O W N S TREAM USB DEVICE

J100
J2

INTERCONNECT CABLE TO BASE

INTERCONNECT CABLE WIRING

PAIR 1 WIRE 1 - J1 PIN 1.
PAIR 1 WIRE 2 - J1 PIN 2.

PAIR 2 WIRE 1 - J1 PIN 3.
PAIR 2 WIRE 2 - J1 PIN 6.

PAIR 3 WIRE 1 - J1 PIN 4.
PAIR 3 WIRE 2 - J1 PIN 5.

PAIR 4 WIRE 1 - J1 PIN 7.
PAIR 4 WIRE 2 - J1 PIN 8.

+15V

+15V

GND

GND

= FEED THROUGH POWER GROUND.

= CIRCUIT GROUND.

15. ADD JUMPER HOLES ON PCB FOR JP1.  ADD SHORTING WIRE IF STEP-DOWN SUPPLY NOT LOADED.
IF STEP-DOWN REGULATOR NOT LOADED, BASE UNIT STEP-UP MUST ALSO NOT BE LOADED.

16. SEE REMOTE LAYOUT DRAWING FOR CRITICAL PATHS AND HEAVY TRACK REQUIREMENTS.

REV A4 CHANGES
1. CHANGE WIRE CONNECTIONS TO RJ-45 CONNECTOR TO ALLOW STANDARD PRE-MADE NETWORK CABLES TO BE USED AS INTERCONNECT CABLE.

REV A5 CHANGES
1. ADDED R44 & R45.

REV A6 CHANGES
1. CHANGED C100 FROM 47 uF TO 100 uF TO MATCH C-PRO UNITS..
2. DELETED JP1 SUPPLY BYPASS JUMPER.

Friday, December 17, 1999
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ACTIVE USB SUPER EXTENSION CABLE REMOTE UNIT
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USRCV

USRCV

USSE0

USSE0

USOEN

FS

LS

DSRCV

DSOEN

DSOEN

NSUSP
DSDM

DSDP

LS

R-B TRN_DP

DSRCV

USOEN

DSOEN

NSUSP

R-B TRN_DM

NSOEN

LSPLUP

FSPLUP

FS

B-R RCV_DM

NSOEN LS

USDP

B-R RCV_DP

NSOEN

LSPLUP

FSPLUP

DSSE0

DSSE0

DSSE0

DSDP

DSDM

R-B TRN_DP
B-R RCV_DP

R-B TRN_DM
B-R RCV_DM

USDM

USDM

USDP

+15V

+15V+15 IN

3.3V

3.3V

3.3V

3.3V

3.3V

3.3V

3.3V

3.3V

3.3V

+15V IN

+5V

+5V

+5V

+ C24
1 uF

U1
MIC5207-3.3BZ

1 2

3

VIN VOUT

G
N

D

R20

100K

+ C2
10

U7A

74AHC86

1

2
3

C4
0.1

R25

100K

C10
0.1

U4

TH2000

01
02
03
04
05
06
07
08

1
2

1
3

10
11

09

1
4

1
5

1
6

1
7

1
8

1
9

2
0

2
1

2
2

23
24
25
26
27
28
29
30
31
32
33

3
4

3
5

3
6

3
7

3
8

3
9

4
0

4
1

4
2

4
3

4
4

NRESET
SUSDTO
SUSDTI
AVDD
DSWII
DUSIP
SWI2
DUSIN

U
S

S
E

0
N

S
E

0
P

L
S

TIMDTO
TIMDTI

AGND

D
S

S
E

0
U

S
O

E
N

N
T

E
S

T
D

G
N

D
U

S
S

E
0

D
T

D
S

S
E

0
D

T
F

S
U

S
E

L
S

U
S

E
F

S
D

S
E

LSDSE
DSOEN

TRAN_EN
USD-

USD+
PREUS
CLKUS
CLRUS
USRCV
DSRCV

DSVP

D
S

V
M

F
S

O
F

S
I

L
S

O
L

S
I

D
V

C
C

D
S

D
-

D
S

D
+

P
R

E
D

S
C

L
K

D
S

C
L

R
D

S

C25
0.1

U5

ADG712

1

2

3

4

5

6

7

8 9

10

11

12

13

14

15

16
IN1

D1

S1

NC

GND

S4

D4

IN4 IN3

D3

S3

NC

VDD

S2

D2

IN2

R43
1M

U6

PDIUSBP11A

1

2

3

4

5

6

7 8

9

10

11

12

13

14
MODE

NOE

RCV

VPout

VMout

SUSPEND

GND NC

SPEED

Dminus

Dplus

VPOin

VPMin/FSE0

VCC

+ C9
3.3

D1

1N4148

U7D

74AHC86

12

13
11

C20
0.1

J100

POWER JACK

U7C

74AHC86

9

10
8

R18

1M

R3

24

R5
24

L2
FB

R33

24

C23
15P

U7B

74AHC86

4

5
6

L4
FB

L5
FB

R34
24

R31 240

C22
15P

R29

1.5K

R30

1.5K

C21
15P

J1

RJ-45 FEMALE

1
2
3
4
5
6
7
8

L3
FB

R44
15K

R45
15K

+ C100
100uF
25V

D100

1N5819

R101
10K

C102
0.1U

R100
1K

D101
6.2V

Q100
C106B

L1
FB

L100

100uH
1 AMP

+
C101
100uF

LOW ESR

U100

LM2594-5.0

1 2 3 4
5678

H
S

H
S

H
S

F
B

*E
N

G
N

D

V
IN

O
U

T

J2
USB "A" FEMALE

4
3
2
1

5 6

   GND
   DP
   DM
   VBUS

CASE CASE

Q3
2N3906

R21

150

R22

470

R23

150

R24

470

C13
15P

Q5
2N3906

Q2
2N3906

R16
1.5K

R17
1.5K

R14
100K

Q4
2N3906R27

100K

C12

0.0047u

C16
0.0022uR26

10M

+ C3
3.3

R28

100K

R42
15K

R15
15M

R2
2.4M

C18
330p

C17
390P

C7
0.1

R13
330K

+ C15
3.3

C8
15P

R8

2.4M

R12
1.5M

C5
0.1

C14
15P

C6
15P

C11
100p

C19
390P

Q1
2N3904

C1
0.1

R19
51K

R41
15K

R11
24

R7

24



A

A

B

B

C

C

D

D

E

E

4 4

3 3

2 2

1 1

BASE
REMOTE

PAIR 1

PAIR 2

PAIR 3

PAIR 4

4 WIRE PAIR CATEGORY 5 NETWORK CABLE

P1-W1

P1-W2

P2-W1

P2-W2

P3-W1

P3-W2

P4-W1

P4-W2

NOTES:

1. CABLE IS SYMMETRICAL, IT CAN BE CONNECTED IN EITHER DIRECTION.
2. STANDARD RJ-45 MALE CONNECTORS USED AT BOTH ENDS.
3. CABLE CAN BE ANY LENGTH UP TO ABOUT150 FEET FOR MOST USB DEVICES.

5. INTERCONNECT CABLE IS STANDARD CATEGORY-5, 4 WIRE PAIRS, #24 AWG.

REV A4 CHANGES:
1. CHANGED WIRE SEQUENCE TO MATCH COMMERICAL NETWORK CABLES.

REV A5 CHANGES:
1. CHANGED NOTE 3 &  4 FROM 200 FOOT TO 150 FOOT.

4. IF CABLE LENGTH EXCEEDS 150 FEET, EACH DEVICE MUST BE INDIVIDUALLY TESTED TO VERIFY ITS OPERATION.

1. CHANGED NOTE 5 FROM #28 AWG TO #24 AWG.

Saturday, January 22, 2000
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ACTIVE USB SUPER EXTERSION INTERCONNECT CABLE
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VBUS VBUS
GND GND

R-B TRN_DM

VBUS VBUS
GNDGND

B-R RCV_DM
B-R RCV_DP

R-B RCV_DM
B-R TRN_DM
B-R TRN_DP
R-B RCV_DP R-B TRN_DP

J1

RJ-45 MALE

1
2
3
4
5
6
7
8

J2

RJ-45 MALE

1
2
3
4
5
6
7
8




