
8

8

7

7

6

6

5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

4. ALL CAPACITORS ARE RATED AT 50 VDC OR HIGHER UNLESS OTHERWISE NOTED

2. ALL RESISTOR VALUES ARE 5% UNLESS OTHERWISE NOTED

SH. # REV. DESCRIPTION

5. LAST USED:

1. ALL RESISTOR VALUES ARE IN OHMS AND IN THE 0603 SIZE UNLESS OTHERWISE NOTED

3. ALL CAPACITORS ARE RATED IN uFARADS AND IN THE 0603 SIZE UNLESS OTHERWISE NOTED

SHEET REV NOTESBOARD REV NOTES

REVISIONS

SHEET DESCRIPTION

NOTES:

DESIGNER: Don Stone

GLOBAL FUDUCIALS

TOOLING HOLES

NS7520, LED's, ID Jumpers

Cover Sheet

NetSilicon - A Digi International Company

SEE N0E25001.SCH FOR THE MASTER USED LIST

NS7520 USB Reference Design

USB Netchip 2890 (Device)

Flash & SDRAM

03/14/03  xxxxxxx   REV A

Intel 10/100Base-TX

REF SCHxxxxxxx

Power Supplies

E

D

B

A

C

A

1

2

3

4

5

6

** = Do Not Populate

(This design has not been built and tested)

04/15/03  xxxxxxx   REV B

Sh.2 Rev B Changes C13 to R5-2.4K, and Rotates P1

07/21/03  xxxxxxx   REV C

Sh.5  Rev B: Updated USB circuit for compliance.

08/22/03  xxxxxxx   REV D
04/10/04  xxxxxxx   REV E

Sh.2 Rev C Adds 1/2 BCLK ERRATA fix (U17).

Sh.2 Rev D changes NS7520 N12, P12, & R13 termination

Sh.3  Rev B: Added Flash disable.

N20USBREF1.SCH E

NS7520 USB Reference  COVER SHEET

NetSilicon - A Digi International Company , Waltham, MA
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Title

Size Document Number Rev

Date: Sheet of

NC

SP1

FID

NC

SP2

FID

NC

SP3

FID

NC

Z1

MT_156

NC

Z2

MT_156

NC

Z3

MT_156

NC

Z4

MT_156

NC

SP6

FID

NC

SP5

FID

NC

SP4

FID



8

8

7

7

6

6

5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

PLACE ONE
4.7uF ON
OPPOSITE
CORNERS OF
U1

JTAG

**

**

4

2

**

1

NOTE:
PLACE POWER BYPASS CAPACITORS NEXT TO POWER
AND GROUND PINS OF ASSOCIATED ICS AND MAKE
DIRECT CONNECTION.  MATCH WITH POWER AND
GROUND PIN PAIRS WHERE THEY EXIST.  PLACE VIA
CONNECTIONS TO POWER AND GROUND PLANES ON
FAR SIDE OF CAPACITOR FROM ICS.

4  10/100Base-TX

3

PLACE A BYPASS CAP. NEAR (4)VDDCO & (1)PLLVDD PIN

(FLASH) RESET

**

(3-SDRAM)

Test Options (ID Jumpers)

**

**

6

JTAG

Serial
Monitor

R20-21 Production Debug
R5, R18, R22, U5 Debug

**

ID1

ID2

ID0

** **

Add
U17
With
X1

R99 for Crystal Drive Adj.

**

** = Do Not Populate

Adding R16 Forces 46MHz  using
PLL with 18.432MHz crystal.

3

All unused pins are brought
out to test points so that they
do not become unaccessable.

5

4

4

5

1.5V

**

**

REV D SCH changes termination to GND

N20USBREF2.SCH D

NS7520 USB Reference Controller

NetSilicon - A Digi International Company , Waltham, MA
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Title

Size Document Number Rev

Date: Sheet of

OSCOUT

ICESRST-

PUPRST-

PBIN

JP1_A10
JP1_A9

JP1_A11

ICETRST-

ICESRST-

ICETRST-

SCANEN-

XTAL2D

BISTEN-

XTAL2

RXDB

BDP13

D[0..31]

A1

TS-

A15

D29

D19

XTALB2

TRST-

A1

D27

TMS

A14

D15

D11
D10

A[0..23]

A9

CS0_A27

A23

A21

A18

A10

RESV1

PLLTST-

A20

A3

D28

D7

D4

A13

A11

A7

D13

A10

RESET-

A0

PLLVDD

A19

D31

D26

D16

D0

TRST-

A8

D12

PLLTST-

BISTEN-

TA-

A22

A12

D9

D3

TEA-

TDO

A4

D30

D20

RESV2

TDI

SCANEN-

A17

A6

D18

RESET-

TCK

A9

D23
D22

D8

D1

D25

D2

A11

XTAL1

D24

D21

D17

D14

D6

A16

A5

A2

D5

ADR24

ADR24
ADR25

ADR25

BR-

BG-

BUSY-

RW-

RW-

BUSY-
BG-
BR-

CS3-
CS2-

CS0-

TXDB

GRNPU

YELPULEDY-

LEDG-

PORTC6

PORTC5

PORTC1

BCLK_OUT

SCANEN-

WE-

BE1-

USB_DRQ-

BE3-

BCLK

USB_DACK-

RESET-

RESETC-

USB_PULLUP-

USB_WAKEUP-

BE2-

OE-

USB_DONE-

TXD1
TXD0

MDC

SDRAS-

SDWE-

TXER

TXD2

USB_CS-

TXEN

SDA10_AP

TXD3

PHYRST-

SDCAS-

USB_IRQ-

PHYINT-

RXCLK

RXD2

ECRS

BE0-

USB_RESET-

RXD3

CS1-

RXD0

RXER

TXCLK

ECOL

RXDV

RXD1

CS0WE-

CS0OE-

3.3V

3.3V

3.3V

Y1_PWR

3.3V

3.3V

CV1R5CV1R5

3.3V

3.3V

3.3V

3.3V

3.3V

DL1

LED_RY
DL2

LED_RG

C16
.1

R103
1M

C7
10pF

R23 15

C10 10pF

TP7

Test Point

C8

.1

X1

18.432MHz_FPX_SM

R104

0

R7 56

R13

0

R15 100
Y1

EP2600TTS55.2960

3

4

1

2

OUT

VCC

E/D

GND

R18 2.4K

R17 510

C4
.1

C19
.1

R12

10K

R1 2.4K

R11

10K

R99 0

R22 0

R16

2.4K

C17 .1
R25 0

P1

HEADER 7X2

12
34
56
78
910

11
13

12
14

R3 2.4K

R24
10K

P3

HEADER 8

1
2
3
4
5
6
7
8

C21 .1

C18 .1

JP1

HEADER 3X2

1 2
3 4
5 6

C22 .1

C20
.1

R10

820

C3
.1

+ C1
4.7uF_ELE_SM

+C2

4.7uF_ELE_SM

NC

U17

NC7SZ04_SOT23

1

2
3

4

5

R14 510R9

820

R2 2.4K

R100 10K

U5

NC7SZ08_SOT23

1

2
3

4

5

U4

MAX811S_SOT143

1

2

4

3

GND

RST

+V

MR

R20
0

C5
.1

R6
1.0K

R21
0

U1

NS7520_BGA177

C2
D3
D4
B1
C1
D1
E3
E2
E1
F3
F2
F4
G2
G3
G1
G4
H2
H1
H4
H3
J1
J3
J2
K1
K2
K3
L1
L4
L2
L3
M1
N1

M3
R1
N4
M4
R2
R3
R4
N5
P5
M5
N6
P6
M6
R6
N7
R7
M7
P8
N8
M9
R9
N9

R10
M10
P10
N10

D7
C7
B7

E15
F13

E12
E14

J4M
8

P
7

P
2

P
4

G
15

P
14

D10
B10
C10
A11
D11
B11
A12
A13
B12
A14
D12
C12
B13
A15
B15
D14
C15
D15

G13

A1
C4
B3
A2
B4

C5
B5

B
8

A
3

E
4

F
14

D
13

B
14

K
13

C
13

C
14

L1
4

L12
L15

K12
K14

B6

D8
A8
D6

B9
C9
A9
D9

P1
N2

C8
C6

A6

D5

A4

F12
F15
G14

L13
M15
N15

M13
P15
M12
N14
M14

A10

R
8

P
9

N
13

E
13

D
2

A
5

A
7

C
3

B
2

H
14

K
4

M
2

R
5

P
3

N
3

C
11

F
1

K
15

R
11

J14
J13
J15
J12
H15
H12
H13
G12

N12

R15

P12

R13

M11
P11
N11
R12
R14
P13

E5

DATA0
DATA1
DATA2
DATA3
DATA4
DATA5
DATA6
DATA7
DATA8
DATA9
DATA10
DATA11
DATA12
DATA13
DATA14
DATA15
DATA16
DATA17
DATA18
DATA19
DATA20
DATA21
DATA22
DATA23
DATA24
DATA25
DATA26
DATA27
DATA28
DATA29
DATA30
DATA31

A2/PLL_ND2(36M)
A3/PLL_ND3(36M)
A4/PLL_ND4
A5/PLL_FS0
A6/PLL_FS1
A7/PLL_IS0
A8/PLL_IS1
A9/ID0
A10/ID1
A11/ID2
A12/ID3
A13/ID4
A14/ID5
A15/ID6
A16/ID7
A17/ID8
A18/ID9
A19/ID10
A20
A21
A22
A23/CS00
A24/CS01
A25/(BLAST)/EXT_ARB
A26/CS0WE/DISABLE_ARM
A27/CS0OE/L_ENDIAN

BR/U
BG/U
BUSY/U

C2/IRQ2/RPSF/DSRB
C3/SPI-DIB/IRQ3/DACK2/RXDB

C1/IRQ1/DONE2O/CTSB
C0/IRQ0/SPI-ENB/DONE2I/DCDB

G
N

D
P

Y
5

G
N

D
P

Y
4

G
N

D
P

Y
3

G
N

D
P

Y
1

G
N

D
P

Y
2

G
N

D
P

Y
6

V
S

S
O

S
C

01

MDC/LB
MDIO/UTPSTP/U

TXCLK
TXD0/TXD

TXD1/PDN(OC)
TXD2/AUI-TP(1)
TXD3/AUI-TP(0)
TXER/LINKDIS

TXEN
TXCOL
RXCRS
RXCLK

RXD0/RXD
RXD1/RD-B13
RXD2/RD-B15
RXD3/RD-B12
RXER/RD-B11
RXDV/RD-B10

C7/SPI-DOB/GEN-INT0/TXDB

(SRAS)/CAS3
(SCAS)/CAS2

SWE/CAS1
SA10(AP)/CAS0

RAS4/CS4

RAS2/CS2
RAS1/CS1

V
C

C
P

Y
10

V
C

C
P

Y
9

V
C

C
P

Y
8

V
C

C
P

Y
7

V
S

S
C

O
4

V
S

S
C

O
3

V
S

S
C

O
2

V
D

D
C

O
4/

1R
5V

V
D

D
C

O
3/

1R
5V

V
D

D
C

O
2/

1R
5V

PLLVSS
PLLVDD/1R5V

XTAL2
XTAL1

OE

TA
TS
RW

BE0(D07:00)
BE1(D15:08)
BE2(D23:16)
BE3(D31:24)

A0/PLL_ND0
A1/PLL_ND1(46M)

TEA
WE

BCLK

CS0

RAS3/CS3

C4/SPI-CKB/RESETO/RIB
C5/REJECT/RTSB
C6/DREQ2/DTRB

SCANEN/0=PLL
BISTEN
PLLTST

TDO
TCK
TMS/U
TDI/U
TRST

RESET

V
D

D
C

O
1/

1R
5V

V
S

S
C

O
1

O
S

C
V

C
C

01
/3

R
3V

G
N

D
P

Y
7

G
N

D
P

Y
8

G
N

D
P

Y
9

G
N

D
P

Y
10

O
S

C
V

C
C

02
/3

R
3V

V
S

S
O

S
C

02

V
C

C
P

Y
6

V
C

C
P

Y
5

V
C

C
P

Y
4

V
C

C
P

Y
3

V
C

C
P

Y
2

V
C

C
P

Y
1

G
N

D
P

Y
14

G
N

D
P

Y
13

G
N

D
P

Y
12

G
N

D
P

Y
11

A7/SPI-DOA/TXDA
A6/DREQ1/DTRA

A5/RTSA
A4/SPI-CKA/RIA

A3/SPI-DIA/DACK1/RXDA
A2/AMUX/DSRA

A1/DONE1O/CTSA
A0/SPI-ENA/DONE1I/DCDA

XTALB1

XTALB2

RESERVED-01

RESERVED-02

NC1
NC2
NC3
NC4
NC5
NC6

GUIDE PIN

C23
.1

TB2 BEAD_0805_601

C14
.1

TP12 Test Point
TP11 Test Point

TP13 Test Point

R101 10K

TP1

Test Point

R8

820

TP2

Test Point

C12
.1

C6

.001

TP3

Test Point

C77
.1

C15
.1

TP4

Test Point

R34

0

TB1

BEAD_0805_601

TP9 Test Point

TP5

Test Point

R26

10K

R5 2.4K

SW1

SW_PB

TP8 Test Point

TP10 Test Point

C76
.1

TP6

Test Point

D[0..31]

A[0..23]
MDIO



8

8

7

7

6

6

5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

128M64M

8 or 16 Mbytes SDRAM

2

2

2

2

ACTIVE to READ or WRITE delay (tRCD) of 15ns is
required to operate SDRAM at 55MHz with no wait
state.

**

2

**

MEMORY

R46: Add for AMD 29DL640
R49: Add for Intel

R48: Add for AMD 32M & Intel

R4/R19 in/out - Flash Disabled,
out/in - Flash enabled.

16M

ASYN FLASH

64M

1- 8 Mbytes Flash

**

32M

LOCATE NEAR

N20USBREF3.SCH B

NS7520 USB Reference  Flash, & SDRAM

NetSilicon - A Digi International Company , Waltham, MA
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Title

Size Document Number Rev

Date: Sheet of

CAS0F-

CAS2F-

CAS3F-

BE2F-

SYSCLK

BE3F-

BE0F-

VQB0

BE1F-BE1F-

BE3F-

VQB3

A2123

VQB2

BE2F-

CAS3F-

BE0F-

CAS0F-

BE3F-

BE0F-

VQB1

CAS2F-

BE2F-

BE1F-

SDCKE

SDWEF-
SDCSF-

A11

A4 D2

VBFLSH

A18

D24

D30

A8

D25

D31

A10

D9

D26

A3

D[0..31]

A7

D16

D4

D7

A17

A12

D10

D1

D22

CS0OE-

A8

D28

A4

D30

D21

DIS_FLASH

FLWP-

D11

D29

D20

D6

D29

A11

D16

D20

A15

A19 A21

D23

A6

A14

A20

A9

D12

A23

D14

D17

D19

A7

D24

D31

D23

A3

A10

D28

D17

D8

D26

A6

D0

D19

D3

A9

D18

D22

A2

D5

A13

D27

CS0WE-

A13

A16

D25

D13

A2

A5

D15

FLVPP

A[0..23]

D18

A21

A1

D27

A22

A22

FLRB-

A5
D21

BE0-

BE1-

BE2-

BE3-

CS1-

SDA10_AP

SDCAS-

SDRAS-

BCLK

SDWE-

RESET-

CS0WE-

CS0OE-

3.3V

3.3V

3.3V

3.3V

3.3V

3.3V

3.3V

3.3V

R50 1.0K

R47 1.0K

R30
0

R44 56

R41 56

R42 56

R43 56

R4 10K

C33
.1

U6

SD64MX32_TSOP86

25
26
27
60
61
62
63
64
65
66
24

22

2
4
5
7
8
10
11
13
74
76
77
79
80
82
83
85

40

50
48

53
54

47

39
37
36
34
33

51

56

42

59
31

45

71
28

18

23

16

19

20
17

68
67

81
75
55
49
41
35
9
3
43
29
15
186

72
58
44
84
78
52
46
38
32
12

6

73
70
69
57
30
21
14

A0
A1
A2
A3
A4
A5
A6
A7
A8
A9
A10/AP

BS0

D0
D1
D2
D3
D4
D5
D6
D7
D8
D9

D10
D11
D12
D13
D14
D15

D22

D27
D26

D29
D30

D25

D21
D20
D19
D18
D17

D28

D31

D23

DQM3
D16

D24

DQM1
DQM2

CAS

BS1

DQM0

RAS

CS
WE

CLK
CKE

VCCQ
VCCQ
VCCQ
VCCQ
VCCQ
VCCQ
VCCQ
VCCQ

VCC
VCC
VCC
VCCGND

GND
GND
GND
GNDQ
GNDQ
GNDQ
GNDQ
GNDQ
GNDQ
GNDQ
GNDQ

NC
NC
NC
NC
NC
NC/A11
NC

R35 56

R36 56

R37 56

R38 56

R28 2.4K

R29 2.4K

R32 2.4K

R33 2.4K

C28
.1

C29
.1

C30
.1

R46
1.0K

C31
.1

R48 1.0K

C26
.1

R49 0

C27
.1

TB4

TB5

TB6

R40 56

R31
0

TB3
BEAD_0805_601

R39

1.0K

U9

FLASH16V_TSOP48

25
24
23
22
21
20
19
18

8
7
6
5
4
3
2
1

48
17
16
15
14

26

28

29
31
33
35
38
40
42
44

13

47

30
32
34
36
39
41
43
45

37

27
46

11 12

9
10

A0
A1
A2
A3
A4
A5
A6
A7
A8
A9
A10
A11
A12
A13
A14
A15
A16
A17
A18
RB/IA19
NC/IWP*

CE

OE

O0
O1
O2
O3
O4
O5
O6
O7

NC/IVPP

BYTE/NC

O8
O9

O10
O11
O12
O13
O14

A1/15

VCC

GND
GND

WE RESET

NCA19
NCA20

C34
.1

R19 0

+ C32

47uF_ELE_SM

D[0..31]

A[0..23]



8

8

7

7

6

6

5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

GND_EARTH

Pins

50-51

Intel 3V PHY

FCC GND OPTION RES./CAP.

10/100 JACK

Pulse #J0026D21B

PLACE ONE ON EACH
SIDE OF U10

Pin 61 to

Plane

Default = 10/100 HD

TxSLEW1, TxSLEW0, Slew Rate
(Rise and Fall Time)
0, 0, [2.5 ns- default]
0, 1, [3.1 ns]
1, 0, [3.7 ns]
1, 1, [4.3 ns]

Pins

7-8

2

INTEGRATED

PLACE R55-57, 59 CLOSE TO NETARM

4

3

PHY ADDR=00000

1

Pins

40-41

PLACE C40 CLOSE TO J1.3

LXT971 or 972 can be used.

**

** **

N20USBREF4.SCH A

NS7520 USB Reference LXT972 10/100B-TX Intel PHY

NetSilicon - A Digi International Company , Waltham, MA
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Title

Size Document Number Rev

Date: Sheet of

TXCLKA

SLEW0

TPON

RXD2A

SLEW1

CLKO

ADDR0

TPIPC

LEDGA

TXD0A

LEDGC

TXD3A

CLKI TPCF

LEDYA

TPINC

LEDGC

TPOP

TXD2A

RXD0A

TPIP

RXD1A

TPIN

LEDYA

TXD1A

CFG1

LEDYC

RXCLKA RIBB

RXD3ARXD3

TXD0

RXDV

TXD3

TXD1

RXD0

ECOL

PHYRST-

ECRS

TXEN

MDC

RXER

TXD2

TXER

RXCLK

TXCLK

PHYINT-

RXD2

RXD1

3.3V

VDDC

3.3V

VDDA

3.3V

3.3V

3.3V

3.3V

R77

2.4K

C48

.1 R73
0_1206

C38 270pF_5%

R59 56

R71 2.4K

FG1
GND_MTG

1

R62 56

C47

.1

+ C43
10uF_ELE_SM

C49

.1

R68 2.4K

R57 56

C44
.1

C36

22pF
R53

49.9 1%

C46

.1

C40 .1R63

22.1K 1%

+ C50
10uF_ELE_SM

C37

22pF

J1

MAG_RJ45

1
2
3
4
5
6
7
8

14

15
9

10
11
12

13

16

T+
T-
TC
E1
E2
RC
R+
R-

SH2

MT1
GA
GC
YC
YA

SH1

MT2

TB8

BEAD_0805_201
C42

.1

R65 56

FG2
GND_MTG

1

R52 56

R69 2.4K

R72
0_1206

R60 220

R55 56

C41

.01

R75 2.4K

R70
2.4K

R76

2.4K

R54

49.9 1%

U10
LXT971_LQFP64
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36

12

NETCHIP

USB CONTROLLER

48 37

NOTE:
USB POWER BYPASS CAPS;
LOCATE CLOSE TO POWER
PINS

NOTE:
PLACE POWER BYPASS CAPACITORS NEXT TO POWER
AND GROUND PINS OF ASSOCIATED ICS AND MAKE
DIRECT CONNECTION.  MATCH WITH POWER AND
GROUND PIN PAIRS WHERE THEY EXIST.  PLACE VIA
CONNECTIONS TO POWER AND GROUND PLANES ON
FAR SIDE OF CAPACITOR FROM ICS.

25

NOTE: ** = OPTIONAL (EXT. OSC.) OR OMIT

****

NOTE:
The 48MHz crystal is a 3rd overtone type and requires a
"tank circuit" filter, recommended by the USB IC
manufacturer, to eliminate the 16MHz base frequency. 
This circuit consists of the 1uF inductor, the 4.7k
resistor and the 150pF capacitor above.

**

13

**

24

DACK Decode to
Remove CS1 DACK

2

Do Not
Populate

USB PORT
TYPE B
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Sheet 2

3.3V SUPPLY

1.25 SQ" HEAT SINK AREA

3

NS7520 Core Voltage

4

1.5V SUPPLY

2

2

.75W

POWER
IN:
5VDC or
3.3VDC
with U14
Bypassed.

Low ESR

1

GND_POWER GND

**

Test and burn-in 
Power source
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