
5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

Host I/F 2:0
100 -> UART, NO HOST INTF

MDU boot - from Flash
Flash size - 16 bits

2-HOST I/F

1-HOST I/F

0-HOST I/F

CRITICAL:  PLACE R59
CLOSE TO PIN

Make TXI_P, TXI_N, 
TXQ_P and TXQ_N 
all the same length

Make RXI_P, RXI_N, 
RXQ_P and RXQ_N 
all the same length

CRITICAL:  ROUTE 88W8000G CTRL SIGNALS AWAY
FROM CLOCK LINES AND OTHER NOISE SOURCES

8-JTAG RESET

OPTIONAL Software
Configuration

7-S/W BOOT

4-FLASH SIZE

3-MDU BOOT

6-S/W BOOT

5-S/W BOOT

DIFF. PAIRS

Keep these resistors 
as close to 88W8515
as possible

CRITICAL:  PLACE R7 CLOSE TO PIN

OPTIONAL JTAG interface

This R-C time constant provides
about 200 ms holdoff for start of access
of ARM instructions from external FLASH.
Allows time for FLASH to initialize.

Keep this resistor close to the 88W8515

Make FETX_P 
and FETX_N
the same
routed length

Make FERX_P 
and FERX_N
the same
routed length

Route as 100 Ohm
Differential Pairs

CRITICAL:  Route Ethernet Signals Away From
Clock Lines and 88W8000G control lines

Signal Pullup Resistors are 10 kOhm
Signal Pulldown resistor is 100 kOhm
Isolation resistor R88 is 1 kOhm

OPTIONAL pulldown resistors
for embedded applications

Source Series Termination Resistors

(CON_HDR_10X2_100MIL)

GPIO[15] is RESETn to 88W8000G

RESET CONFIGURATION
BITS[10:0]

9-50/25 CLK OUT

10-CLK OUT EN

1

3 4

2

Top View

GPIO10----AP MODE
GPIO11----CLIENT MODE
GPIO12----RT MODE
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PCI_CLK

AGC0

MD3
MD2

PE2

FCSn

MD6
MD7

MD4
MD5

ECSn

RSVD2

MD10
MD11

MD8

MD15

MD12
MD13
MD14

MD9

SRASn_OEn
SCASn_WPn

CS0n

WEn

MA17

RY/BYn
RPn

MD31

RESET

MD30
MD29

ISET

MD28

RBIAS

MD27
MD26
MD25

MD[31:0]

MD24

RSVD2

AGC1

AGC2

AGC3

MD23

PE1

MD22

MD0

MD21

MD1

MD20

Full_PDn

MD19
MD18
MD17
MD16

TDI
TRSTn

TCK
RTCK

TMS

TDO

MA3

MA12

MA2

MA20
MA19

MA8
MA9

MA0

MA[20:0]

MA5
MA4

MA10

MA7
MA6

MA1

MA18

MA11

MA14
MA13

SDQM0n_BYTEn

MA16
MA15

BT_CSn

RESETn

LAN_LED

WLAN_LED

REF_CLK_44

ECSn

MA21

MA20

MA21

GPIO5

RESETN

GPIO10
GPIO11
GPIO12

G
PI

O
10

G
PI

O
11

G
PI

O
12

GPIO5

MA[20:0]

RXQ_N

RXI_N
RXQ_P

RXI_P

TXQ_N

TXI_N
TXQ_P

TXI_P

SCLK
SDA
SRWB
FCSn

PEAK_DET
ANT_SEL_N

PE1

PA_PE

AGC2
AGC0

PE2

AGC3

ANT_SEL_P

AGC1

REF_CLK_44

TR_SW_P
TR_SW_N

MD[31:0]

MCK_EN

MCK_OUT

RPn

GPIO15

RY/BYn
BT_CSn

CS0n
SRASn_OEn
SCASn_WPn

WEn

SDQM0n_BYTEn

TX_N

RX_N

TX_P

RX_P

VCNT_25

+3.3V

+3.3V

+3.3V

+3.3V

+3.3V

+3.3V

+3.3V

+2.5V

R4
10K R0402

R258
NL
R0402

R5
10K

R26
BEAD-300R R0402

R90
10K
R0402

R98
NL
R0402

C166
10UF
C0805

R61
33 R0402

R59

2K, 1%

R0402

R91
10K
R0402

R64
100K
R0402

R111
100 R0402

LED2 GREEN

TP50

1

R469
10K
R0402

R76
NL
R0402

R89
10K
R0402

R24
33 R0402

J5

NL

1 2
3 4
5 6
7 8
9 10
11 12
13 14
15 16
17 18
19 20

SW1

NL

1 2
R73
100K
R0402

R92
10K
R0402

R13
NL R0402

R77
100K
R0402

R72
100K
R0402

U6A
88W8515

88W8515

TFBGA256-MV-GB J1
3

M
2

C
2

T1
4

H
13

A
1

B
1

A
2

B
2

C
1

D
1

D
2

E
1

E
2

E
3

E
4

F1 F2 F3 F4 G
1

G
2

G
3

G
4

H
3

H
4

M1

R3

T6
R6
P6
T7
R7
P7
T8
R8
T9
R9

T10
R10
P10
T11
R11
T16
R16
P14
P15
P16
N13
N14
N15
N16
M14
M15
M16
L13
L14
L15
L16
K13

T12
N10

P8
P11
R15
M13
T15
N11
P12
N12
R13

P9
R12

N8
P13
T13
R14

N9
N7
N6

N2
N1

R4
P4

P2
P1
R1
R2

T1
T2
T4
T3

R5
T5
J4

C3
B3
A3

D4
C4
B4
A4
D5
C5
B5
A5
A6

B6

C6
A7

D3
B7
C7
A8
B8

C8

A9
B9
C9
A10
B10
C10
A11
B11
C11
A12
B12
C12
D12

A13
B13
C13

D13
A14
B14
C14
A15
B15
A16
B16
C16
C15
D16
D15
D14
E16
E15
E14
E13
F16
F15
F14
G16
G15
G14
H16
H15
H14
J16
J15
J14
K16
K15
K14

N5
P5

D
7

D
11

D
10

D
9

D
6

D
8

F1
3

G
13

L2 L3 K
4

L4 J3 H
2

K
3

M
4

N
3

M
3

N
4

P
3

J1 J2 K
2

K
1

H
1

L1

R
E

S
E

T
P

D
n

C
C

SnV
IO

P
A

R
B

_G
N

T[
2]

n

S
C

LK
S

D
A

S
R

W
B

E
C

S
n

R
FC

Sn

G
P

IO
[0

]
G

P
IO

[1
]

G
P

IO
[2

]
G

P
IO

[3
]

G
P

IO
[4

]
G

P
IO

[5
]

G
P

IO
[6

]
G

P
IO

[7
]

G
P

IO
[8

]
G

P
IO

[9
]

G
P

IO
[1

0]
G

P
IO

[1
1]

G
P

IO
[1

2]
G

P
IO

[1
3]

G
P

IO
[1

4]
G

P
IO

[1
5]

XOW

R_BIAS

PAD[31]
PAD[30]
PAD[29]
PAD[28]
PAD[27]
PAD[26]
PAD[25]
PAD[24]
PAD[23]
PAD[22]
PAD[21]
PAD[20]
PAD[19]
PAD[18]
PAD[17]
PAD[16]
PAD[15]
PAD[14]
PAD[13]
PAD[12]
PAD[11]
PAD[10]
PAD[9]
PAD[8]
PAD[7]
PAD[6]
PAD[5]
PAD[4]
PAD[3]
PAD[2]
PAD[1]
PAD[0]

PCLK
RESETn
CBE[3]n
CBE[2]n
CBE[1]n
CBE[0]n
PAR
FRAMEn
IRDYn
TRDYn
STOPn
IDSEL
DEVSELn
REQn / ARB_GNTn
GNTn / ARB_REQn
INTAn
PERRn
SERRn
PMEn
NC

VSNSL
VCNTL

VSNSH
VCNTH

TXI_P
TXI_N
TXQ_P
TXQ_N

RXI_P
RXI_N
RXQ_P
RXQ_N

PK_DET2
PK_DET1
CLK_OUT

RPn
M_STATUSn

BOOTCSn

M_A[23]
M_A[22]
M_A[21]
M_A[20]
M_A[19]
M_A[18]

DQM[3]n / M_A[17]
DQM[2]n / M_A[16]
DQM[1]n / M_A[15]

DQM[0]n / BYTEn

BA[1] / M_A[14]
BA[0] / M_A[13]

M_CS[2]n
M_CS[1]n
M_CS[0]n

RASn / OEn
CASn / WPn

WEn

M_A[12]
M_A[11]
M_A[10]

M_A[9]
M_A[8]
M_A[7]
M_A[6]
M_A[5]
M_A[4]
M_A[3]
M_A[2]
M_A[1]
M_A[0]

M_CLK_OUT
NC

M_CLK_EN

M_D[31]
M_D[30]
M_D[29]
M_D[28]
M_D[27]
M_D[26]
M_D[25]
M_D[24]
M_D[23]
M_D[22]
M_D[21]
M_D[20]
M_D[19]
M_D[18]
M_D[17]
M_D[16]
M_D[15]
M_D[14]
M_D[13]
M_D[12]
M_D[11]
M_D[10]

M_D[9]
M_D[8]
M_D[7]
M_D[6]
M_D[5]
M_D[4]
M_D[3]
M_D[2]
M_D[1]
M_D[0]

UART_TX
UART_RX

TD
I

TD
O

TC
K

R
TC

K
TR

S
Tn

TM
S

_A
R

M
TM

S
_T

S
T

N
C

AG
C

3
AG

C
1

AG
C

2
AG

C
0

P
E

1
P

E
2

P
A

_P
E

A
N

T_
S

E
L_

P
A

N
T_

S
E

L_
N

AG
C

4
T/

R
_P

T/
R

_N

FE
_T

X
_P

FE
_T

X
_N

FE
_R

X
_P

FE
_R

X
_N

X
O

FE
I_

S
E

T

R74
100K
R0402

C154
100NF
C0402

R7
2K, 1%
R0402

C158
100nF
C0402

SW2

3 SW

1
3
4 5

6
8

2 7

MOD-1
MOD-2
MOD-3 MOD-C

MOD-B
MOD-A

COM1 COM2

LED3 GREEN

R88
1K
R0402

R203
NL

R0402

R1
10K

R97
10K
R0402

R78
100K
R0402

R259
NL
R0402

R202
NL

R0402

R2
10K

R62
100K
R0402

R93
10K
R0402

R110
100 R0402

R60
NL R0402

R75
100K
R0402



5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

8500 BGA FIDUCIALS

THESE CAPS MUST BE PLACED AS CLOSE
TO THE VDD PAD VIAS AS POSSIBLE

FAST ETHERNET VCC

BASEBAND_VCC

Mounting Holes

BYPASS CAPACITORS

BOTTOM SIDE
 FIDUCIALS

Tooling Holes
0.126 inch, non-plated

Extra bypass caps for EMI control
spread out across the board

Power
Regulator

DC-DC Set for 3.3V

+5V DC input

DC-DC Set for 1.6V
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FE_VCC

RX_P

TX_N
TCT

RX_P

RX-

TX-

TX_N

CTS

TX_P

RX+RX_N

RX_N

TCT

TX_P TX+

BB_VCC

RX_P

TX_P

RX_N

TX_N

VCNT_25 2

+3.3V

+1.6V

+2.5V

+1.6V

+3.3V

+2.5V

+5V
+3.3V

+3.3V

+2.5V

+5V
+1.6V

C40
10UF

R6 475K
R0402

M9 1

C5

10UF

FID7

FIDUCIAL
FIDUCIAL

1

R54 75

C95

1nF
C0402

L14 2.0UH

A918CY-2R0M=P3

C110

100nF
C0402

R48 49.9

C105

1nF
C0402

M1 1

C109

1nF
C0402

2A

F1
1 2

C103

100nF
C0402

FID4

FIDUCIAL
FIDUCIAL

1

R3 10

R8 0_1206

C168

1nF
C0402

R256 280K
R0402

C107

100nF
C0402

R53 75

C87
1uF
C0603

M5 1

R46
5.1K
R0402

C100

100nF
C0402

R52 49.9

C167

100nF
C0402

C35
10UF

C94

100nF
C0402

C8
10UF
C0805

FID3

FIDUCIAL
FIDUCIAL

1

C80

0.01UF/2KV

R18 10

U6B
88W8515

88W8515

TFBGA256-MV-GB

E5
E6
E7
E8

E11
E12

F5
F6

F11
L11
M6
M7

M10
M11
M12

E9
E10
F12
G5

G12
H5

H12
J12
K12
L12
M8
M9

J5
K5
L5
M5

G6
G7
G8
G9
G10
G11
H6
H7
H8
H9
H10
H11
J6
J7
J8
J9
J10
J11
K6
K7
K8
K9
K10
K11
L6
L7
L8
L9
L10

F7
F8
F9
F10

VDDH
VDDH
VDDH
VDDH
VDDH
VDDH
VDDH
VDDH
VDDH
VDDH
VDDH
VDDH
VDDH
VDDH
VDDH

VDDL
VDDL
VDDL
VDDL
VDDL
VDDL
VDDL
VDDL
VDDL
VDDL
VDDL
VDDL

VDDA
VDDA
VDDA
VDDA

VSS
VSS
VSS
VSS
VSS
VSS
VSS
VSS
VSS
VSS
VSS
VSS
VSS
VSS
VSS
VSS
VSS
VSS
VSS
VSS
VSS
VSS
VSS
VSS
VSS
VSS
VSS
VSS
VSS

VSS
VSS
VSS
VSS

C169

100nF
C0402

C97

100nF
C0402

M2 1

R49 49.9

C38
1nF
C0402

C50
10UF
C0805

U15 HN16612S(SMD)
1
2
3
4
5
6
7
8

16
15
14
13
12
11
10
9

TD+
NC
TD-
CT
NC
RD+
NC
RD-

TX+
NC
TX-
CM
NC

RX+
NC
RX-

C88
1uF
C0603

C101

100nF
C0402

C75 10NF

C104

100nF
C0402

C276

100NF

C66
100NF

C102

100nF
C0402

FID1

FIDUCIAL
FIDUCIAL

1

U4
MVPG31

9

E
P

10

8

1

2

3

4

5

67

11

12

NC/TDO

PG
N

D

SHDN/TDI

SVIN

NC

NC

NC

SGND

FB

SWPVIN

VSET

PSET

FID5

FIDUCIAL
FIDUCIAL

1

R50 75

C263
1nF
C0402

C170

1nF
C0402

LED1

GREEN

C106

1nF
C0402

C93

100NF

C108

100nF
C0402

M6 1

L18 2.0UH

A918CY-2R0M=P3

M7 1

C49
10UF
C0805

R9 0_R1206

U14
MVPG31

9

E
P

10

8

1

2

3

4

5

67

11

12

NC/TDO

PG
N

D

SHDN/TDI

SVIN

NC

NC

NC

SGND

FB

SWPVIN

VSET

PSET

C277

10UF

C98

1nF
C0402

C96

100nF
C0402

FID6

FIDUCIAL
FIDUCIAL

1

R124

100
R0402

Q2
FMMT591TA
SOT-232

1

3

M8 1

C76 10NF

J6

RJ45

1
2
3
4
5
6
7
8

1
2
3
4
5
6
7
8

FID2

FIDUCIAL
FIDUCIAL

1

C28

0.01UF/2KV

R257 53.6K
R0402

R51 49.9

POWER
JACK

J4

1
2
3

1
2
3

C99
100nF
C0402



5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

FLASH MEMORY

FLASH compatibility:
SSTI from 2 to 8 Mb

Word Mode

NON-MOUNTING R18 FOR AMD
NON-MOUNTING R15,R20 FOR
INTEL

512k x 16bits

1MB FLASH

512k x32bits x4 BANKS

SDRAM MEMORY

This footprint used for 64 Mb part

MV-SR00045-01 -

AP-31 Wireless Access Point Reference Design v3.1

C

4 5Tuesday, July 27, 2004

Marvell Semiconductor, Inc.
700 First Ave.
Sunnyvale, CA 94089

Title

Size Document Number Rev

Date: Sheet of

Company

MARVELL SEMICONDUCTOR CONFIDENTIAL

RY/BYn

MA6

WEn

MD5
MD4

RPn

MA[20:0]

MA16

MA8

MD15

MD13

BT_CSn

MA0
MA1

MA9

MA14

MA3

MD6

MA13

SRASn_OEn

MD[31:0]

MA2

MA7

MA4

MA10

MA15
MD9

MA11

MD1

MA20

MD10

MD7

MA19

MD3

MA12

MD0

MA18

MD2

MD11
MA17 MD12

MA5

MD8

MD14

MA10

MD5

MD19

MA17

MA8

MD30

MD26

MA7

MD27

MD15

MA0

MD29

MD22

MD16

MD28

MD14

MA4 MD4
MA3

MA15

MD3

MA1
MA2

MD7

MD11MA13

MD13

MD9

MD23

MD18

MD25

MD0

MD2

MD17

MA14

MA6

MD1

MA9
MD8

MA16

MD12

MD24

MD6

MD10

MD20

MD31

MA5

MD21

WEn

BT_CSn
SRASn_OEn

RY/BYn

MD[31:0]

RPn

MA[20:0]

SRASn_OEn

CS0n

MCK_EN
WEn

MCK_OUT

SCASn_WPn

SDQM0n_BYTEn

+3.3V

+3.3V

C152
100NF
C0402

C143
100NF
C0402

R15 0_NC

C142
100NF
C0402

C148
100NF
C0402

R20 0_NC

C145
100NF
C0402

R12

0

C131
100NF
C0402

C124
100nF
C0402

U16

W986432DH-7/K4S643232E-TC50

2
4
5
7
8
10
11
13
74
76
77
79

1 3 9 15 29 35 41 43 49 55 75 81

80
82
83
85
31
33
34
36
37
39
40
42
45
47
48
50
51
53
54
56

6 12 32 38 44 46 52 58 72 78 84 86

25
26
27
60
61
62
63
64
65
66
24

21

22
23

16
71
28
59
19
18
17

20

67
68

14
30
57
69
70
73

DQ0
DQ1
DQ2
DQ3
DQ4
DQ5
DQ6
DQ7
DQ8
DQ9

DQ10
DQ11

VD
D

1
VD

D
2

VD
D

3
VD

D
4

VD
D

5
VD

D
6

VD
D

7
VD

D
8

VD
D

9
VD

D
10

VD
D

11
VD

D
12

DQ12
DQ13
DQ14
DQ15
DQ16
DQ17
DQ18
DQ19
DQ20
DQ21
DQ22
DQ23
DQ24
DQ25
DQ26
DQ27
DQ28
DQ29
DQ30
DQ31

V
S

S
1

V
S

S
2

V
S

S
3

V
S

S
4

V
S

S
5

V
S

S
6

V
S

S
7

V
S

S
8

V
S

S
9

V
S

S
10

V
S

S
11

V
S

S
12

A0
A1
A2
A3
A4
A5
A6
A7
A8
A9
A10

NC0-A11

BA0
BA1

DQM0
DQM1
DQM2
DQM3
RAS
CAS
WE

CS

CKE
CLK

NC1
NC2
NC3
NC4-A12
NC5
NC6

C149
100NF
C0402

U13
SST39LF800A
TSOP-48-STANDARD

1
2
3
4
5
6
7
8

9

11

12

13
14

15

16
17

18
19
20
21
22
23
24
25

26 27
28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

43

44

45

46

47

48

10

A15
A14
A13
A12
A11
A10
A9
A8

A19

WE

RESET

NC2
NC0

RY/BY#

A18
A17

A7
A6
A5
A4
A3
A2
A1
A0

CE VSS1
OE

DQ0

DQ8

DQ1

DQ9

DQ2

DQ10

DQ3

DQ11

VCC

DQ4

DQ12

DQ5

DQ13

DQ6

DQ14

DQ7

DQ15/A-1

VSS0

BYTE

A16

A20

R23 10K

C147
100NF
C0402

C122
100NF
C0402

C150
100NF
C0402



5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

PE1  PE2   FUNCTION

  0     0     Power Down
  0     1     TX/RX sleep, PLLs keep active
  1     0     TX Mode

RX DIRECTION
TX DIRECTION

374MHZ TX/RX BPF
 (DIFFERENTIAL)NOTES REGARDING COMPONENT PLACEMENT:

TXI and TXQ should be of equal length
RXI and RXQ should be of equal length

1.  PLACE BYPASS CAPACITORS AND FERRITE CHIPS
AS CLOSE TO THE POWER PINS AS POSSIBLE.

2.  PLACE THE REXT CHIP RESISTOR AS CLOSE
TO PIN 43 AS POSSIBLE.

3.  L5 USED WITH ALTERNATIVE (LG-INNOTEK) SAW FILTER ONLY.
(See alternate SAW filter datasheet for information on alternate component
values for L2; L9; C10; L1; C13; C14).   

* See Note 3

50 OHM TX LINE
175 MILS TO IND PAD

IsolationIL0 Vhigh

VC1
Vhigh 0 IL TX Mode

RF_IN-OUT1

RX Mode

RF_IN-OUT2VC2
Isolation

OPTIONAL:  Use any 50 Ohm RF Connection 

OPTIONAL:  Use any 50 Ohm 
RF Connection 

(FROM RF SWITCH)

2.4GHZ TX BPF

44 MHz, 25 ppm

  1     1      RX Mode
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