
A

A

B

B

C

C

D

D

E

E

4 4

3 3

2 2

1 1

Place at 4 corners of
BCM3415

PLL1 DVDD

Dwncnvtr VDD

PLL2 DVDD

Place
0.1uf
close to 
pin 5.

Short lines

Place
0.01uf
close to
pin 4.

Thin lines

Short lines

Put 0.01uf
close to pin
40 AGC_in
pin

THESE COMPONENTS ARE WITHIN THE BOARD STIFFENER OUTLINE

RF Input 54 - 860MHz

+3.3V
POWER
PLANE

w=5 mils, s>15 mils,
keep lines matched
and short

Shield loop filter with
ground ring/lines

AGC VDD

Add many thermal vias (12 mil
diam.) under chip.  No solder
mask under chip on top and
bottom

XTAL VDD

Add many thermal vias (12 mil
diam.) under chip.  No solder mask
under chip on top and bottom

Place 0.1uf and 22uF
close to pin 8.

Input matching network

Short lines

VCO2 AVDD

Upcnvtr VDD

BAND GAP VDD

TQFP48 pkg with
downset paddle

PLL1 AVDD

RF_DATA

DS_IF_P

US_OUTPUT

DS_IF_N

TUNER_AGC

IF_AGC

RF_CLK

+3.3V_TUNER

R

R

+3.3V_TUNER

R

R

R

R

R

R

R

R

R

R

R

R

R

R

R

R

R R

R

RR R

R

R

R

R

R

R

+3.3V_TUNER

R

RRR R

R

C169

33PF

L18 15nH_0402

C197

5600PF

C164
1000PF

C191

1PF

C193

1000PF

C180

0.1UF

L11

100UH

1
2

R130_DNP_0402

C181

2200uF/6.3V-E/C(LOW ESR)

1
2

C173

DNP_cc

1
2

C224_DNP

R94 160

1 2

RFGND5
testpoint_040

1 TP

R100

160

1
2

L15

8.2NH
1 2

C183 0.01UF

RFGND6
testpoint_040

1 TP

C170

0.1UF

R98

2.7K

1
2

L13 1.8NH
1 2

RFGND7
testpoint_040

1 TPR107

0

1
2

FB26

BLM11A221S

1
2

C163
1000PF

C178

0.1UF

RFGND8
testpoint_040

1 TP

C199

0.1UF

C194

0.01UF

RFGND9
testpoint_040

1 TP

FB25

BLM11A221S

1
2

U13
BCM3415B1

1

2

3

4

5

6

7

8

9

10

14

12

11

15 16 17 18 19 20 21 22 23 24

25

26

27

28

29

30

31

32

33

34

35

36

373839404142434445464748
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AVDD_PLL1

AGND_PLL1

DGND_PLL1

DVDD_PLL1

RF_SHIELD1

RFIN+

RFIN-

RF_SHIELD2

VDD_1200_MIX

GND_1200_MIX

G
N

D
_I

F_
M

IXRF_MIX_OUT+

RF_MIX_OUT-

IF
_M

IX
_I

N
+

IF
_M

IX
_I

N
-

VD
D

_I
F_

M
IX

_A
M

P

IF
_M

IX
_A

M
P_

O
U

T-

IF
_M

IX
_A

M
P_

O
U

T+

G
N

D
_I

F_
M

IX
_A

M
P

IF
_V

G
A_

IN
-

IF
_V

G
A_

IN
+

A
D

D
R

0

S
D

A

SCL

ADDR1

CHRG_PMP_OUT

PLL2_BIAS

AVDD_PLL2

FILT_CHRG_PMP_OUT

AGND_PLL2

PLL2_AUTO_TUNE

DVDD_PLL2

DGND_PLL2

VDD_XTAL

GND_XTAL

X
TA

L2

X
TA

L1

G
N

D
_A

G
C

AG
C

_I
N

VG
A_

O
U

T-

VG
A_

O
U

T+

V
D

D
_A

G
C

VR
EF

_B
AN

D
_G

AP

G
N

D
_B

IA
S_

BN
D

_G
AP

VD
D

_B
N

D
_G

AP

G
N

D
_E

SD

G
N

D
_P

LL
1

VD
D

_I
F_

M
IX

U14
BCM3401

3
4

2
1 8

7
6
5CML

AGC

RFIN
GND VDD

RFOUT+
RFOUT-

PWRDWN

U15
NJRC-01

1
2

4 3

8

5

6

7

9

10

DWNSTRM
GND1

U
PS

TR
M

G
N

D
2

GND6

GND3

GND4

GND5

GND7

GND8

C171

0.1UF

1
2

C166
0.1UF

C185 0.1UF
12

C198

0.18UF

R96

1K

1
2

L19 22nH_0402

C206

0.039UF

C186

1000PF

R126
0_0402

L12
22UH/ATPI0403
Rdc = 0.6 ohms

12

C201

0.1UF

FB27
BLM11A601SPB
1 2

C165

0.1UF

C167

0.01UF

C204

8.2pF_0402

C172

1UF/0805

1
2

C168

0.01UF

R1270_0402

C179

33PF

C174

1000PF

C190

1PF

R92

1K

1 2

C200

0.1UF

U16
1220MHz LJ72C

2

1

8

5

73

6

4

IN2

IN1

C
A

S
E

OUT2

G
N

D

G
N

D

OUT1

C
A

S
E

C192

0.1UF

C176

0.1UF

C203

2.2pF_0402

C205

8.2pF_0402

C207

0.039UF

R93

390

1
2

RFGND3
testpoint_040

1 TP

C189

0.1UF

R99

3K

1
2+ C188

22UF/CCB

RFGND2
testpoint_040

1 TP

C187

0.5PF_DNP

R128_DNP_0402

L17

27NH

1
2

RFGND1
testpoint_040

1 TP

L14

3.9NH
1 2

C195

0.1UF

C196

0.1UF

C202

2.2pF_0402

C182

1000PF

SAW
FILTER

U17
X6964D

1
2

3

4
5IN1

IN2

GND

OUT1
OUT2

C211

0.1UF

C223 0.5PF

R95

10K

1
2

R108

0

1
2

C175

0.1UF

L16 1.8NH

1 2

R129_DNP_0402

Y3

10.000MHZ

C177
0.1UF

FB24
BLM11A601SPB

1 2

R101

1K

1
2

C184

1000PF

RFGND4
testpoint_040

1 TP

R97 160
1 2
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Place Transformer
close to Tuner to
minimize  single-ended
secondary trace length.

NOTE: Route DAC
outputs as matched
pair.

Place Transformer
close to Diplexer to
minimize  single-ended
secondary trace length.

Place these components
near the BCM3348.

Place these
components
near the
BCM3348.

DSCLK_VDD

DS_AGCI_CTL

USPLL_DVDD

DS_AGCT_CTL

DS_AVDD

USAMP_AVDDI USDAC_BIAS

USDAC_AVDD

USAMP_AVDDO

DS_DVDD

USDAC_DVDD

US_OE

DSPGA_AVDD

USPLL_AVDD

USDAC_LVDD

DS_IF_N

DS_IF_P

US_OUTPUT

TUNER_AGC

CABLE_ACTIVITY_LED_N

IF_AGC

RF_DATA
RF_CLK

R

+2.5V

R

+2.5V

R

R

+12V

+3.3V

R

R

R

+1.2V

+2.5V

R

R

+2.5V

R

R119

4.7K

1
2

FB22

BLM11A601SPB

1 2

R114 751 2

FB21

BLM11A601SPB

1 2

R79 0
12

FB15

BLM11A601SPB

1 2

FB23

BLM11A601SPB

1 2

BCM3348
DOCSIS MAC/PHY

(4 OF 4)
and TEST CLOCKS

U4A
BCM3348A0A

B
26

K26
J26
K25
K24

AB23
AC23

M26
B20

N26
N25
N24
P26
P25
P24

A24

H25
G25

R24
R23

M24
L26

A
D

26

A
C

18
A

F2
1

AF23
AF22

AD21
AD20

A
C

21
A

E
22

B22

B21

R26

C26

A22

D25

D26

R25

C21

A23

C22

A25

Y2
3

J2
5

G
24

E
24

E
25

A
C

25
V

23

F2
6

F2
4

A
B

24
W

23

A
A

26
A

A
25

A
B

25

A
C

19
A

C
20

A
C

24

G
26

H
26

Y2
5

J2
4

E
26

F2
5

W
24

Y2
4

Y2
6

A
A

23
A

A
24

U
S_

PL
L_

AV
D

D
_1

P2

RFT_CLK
RFT_DATA
RFT_CS[0]
RFT_CS[1]

US_DAC_OUT(+)
US_DAC_OUT(-)

US_OE
RF_BURST

US_POWER[0]
US_POWER[1]
US_POWER[2]
US_POWER[3]
US_POWER[4]
US_POWER[5]

CABLE_LED_N

DS_AFE_QAM(+)
DS_AFE_QAM(-)

DS_AGCI_CTL
DS_AGCT_CTL

DS_BCLK
DS_ADCLK

U
S_

D
AC

_I
BI

AS

U
SA

M
P_

AV
SS

O
U

SA
M

P_
AV

D
D

O
_2

P5

USAMP_IN(+)
USAMP_IN(-)

USAMP_OUT(+)
USAMP_OUT(-)

U
SA

M
P_

AV
SS

I
U

SA
M

P_
AV

D
D

I_
2P

5

TEST_ENABLE

SCAN_MODE

SYSPLL_BYP

CLK25M_BYP

PERIPH_TEST_CLK

MIPS_TEST_CLK

SYS_TEST_CLK

US_TEST_CLK

USB_TEST_CLK

EPHY_TEST_CLK

EPHYPLL_BYP

25M_TEST_CLK

U
S_

D
AC

_L
D

VD
D

_1
P2

D
S

_A
FE

_P
G

A
_A

V
D

D
_2

P
5

D
S

_A
FE

_A
V

D
D

_1
P

2

D
S

_A
FE

_C
LK

_V
D

D
_2

P
5

D
S

_A
FE

_D
V

D
D

_1
P

2

U
S_

D
AC

_A
VD

D
_2

P5
U

S_
D

AC
_D

VD
D

_2
P5

D
S

_A
FE

_A
V

S
S

D
S

_A
FE

_D
V

S
S

U
S_

D
AC

_A
VS

S
U

S_
D

AC
_D

VS
S

U
S_

PL
L_

AV
SS

U
S_

PL
L_

D
VD

D
_1

P2
U

S_
PL

L_
D

VS
S

U
SA

M
P_

AV
SS

O
U

SA
M

P_
AV

SS
O

U
S_

D
AC

_A
VS

S

D
S

_A
FE

_A
V

S
S

D
S

_A
FE

_A
V

S
S

U
S_

PL
L_

D
VD

D
_1

P2

D
S

_A
FE

_A
V

D
D

_1
P

2

D
S

_A
FE

_C
LK

_V
D

D
_2

P
5

D
S

_A
FE

_C
LK

_V
D

D
_2

P
5

A
V

S
S

A
V

S
S

A
V

S
S

A
V

S
S

A
V

S
S

C136

1UF_10V

1
2

C127

0.33uF

1
2

R88

2.7K

1
2

R113 751 2

R78 1K
12

C119

1000PF

1
2

C123

0.1UF_DNP

1
2

C134

1UF_10V

1
2

P1 & P2

TP-DIFFERENTIAL

C217

DNP_cc

1
2

C17

15P_DNP

1 2

R112 110
1 2

C139

0.01UF
1

2

R76 1K
12

C219

0.1UF

1
2

D12

BAV99/SOT

3

1 2

FB13

BLM11A601SPB

1 2

FB14

BLM11A601SPB

1 2

C125

0.33uf

1
2

TP1

1
TP

C135

1000PF

1
2

C218

0.1UF

1
2

C138

1UF

1
2

R111 110
1 2

C115

1000PF

1
2

R109 0
1 2

R91

2.7K

1
2

C216 10PF
1 2

C214

0.1UF

1
2

+
C213

220uF/10V-E/C

D13

BAV99/SOT

3

1 2

R120

4.7K

1
2

C112

4.7UF_10V

1
2

FB20

BLM11A601SPB

1 2

L20

100UH

12

R77 0
12

C133

1000PF

1
2

C113

1000PF

1
2

L8
ARI235TR0502T,1CT:1

1 6

5

3 4

2

C129

1000PF

1
2

C114

4.7UF_10V

1
2

R110 DNP
1 2

C116

0.1UF

1
2

D14

BAV99/SOT

3

1 2

R89

2.7K

1
2

C117

0.1UF_DNP

1
2

C220

0.1UF

1
2

C215 10PF
1 2

L21

0

1
2

FB18

BLM11A601SPB

1 2

R80

4.12K
1%

1
2

R90

2.7K

1
2

FB16

BLM11A601SPB

1 2

+
C140

10uF/10V/CCA

C137

1000PF

1
2

FB17

BLM11A601SPB

1 2

C131

1000Pf

1
2

C122

0.1UF

1
2

FB19

BLM11A601SPB

1 2

C121

1000PF

1
2

C212

0.1UF

1
2

C7

15P_DNP

1 2
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USB

Activity

LAN

CABLE

Power

GPIO5

GPIO20

GPIO26

GPIO19

GPIO10

GPIO11

GPIO18

CABLE_ACTIVITY_LED_N

GPIO21

GPIO12
EPHY_ACTIVITY_LED_N

+3.3V

+3.3V

R73 300
1 2

R72 300
1 2

0

1

S

U18
NC7SZ57

6

2
5

4
1

3

R106

4.7K

R121 0_DNP
1 2

C210

0.1UF

1 2

R105

300

1 2

R75 300
1 2

R74 300
1 2

3

2

1

2

2

2

2

3

3

1

1

1

1

Q4
2N3906

1

3
2
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ETHERNET JACK

Route this area void of
PWR/GND planes and
signal traces.

USB JACK

Keep EPHY traces short
and route as matched
length differential pairs.

Locate these terminations
close to the BCM3348.

Route this area void of PWR planes and non-EPHY signal
traces. Include a GND_EPHY island underneath these
components.  Connect it into the main GND plane through
resistors R325-R330

Straddle R325-R330
across the void
separating GND and
GND_EPHY.

RS232 CONSOLE
1*4P

SERIAL
CONSOLE PORT

USB_RDY

EPHY_RDN
EPHY_RDP
EPHY_TDN
EPHY_TDP

USB_DP

EPHYPLL_VDD

EPHY_AVDD EPHY_BVDD

USB_ACTIVE

CONSOLE_TXD
CONSOLE_RXD

EP
H

Y_
C

TV
D

D

USB_DN

USB_ACTIVITY_LED_N

EPHY_ACTIVITY_LED_N

+1.2V

+1.2V +2.5V

+2.5V

+3.3V

+3.3V+3.3V

+3.3V+3.3V

R63

75_DNP

1
2

C98

4.7UF/10V

1
2

C99

4.7UF/10V

1
2

R67 10K

C102
0.1UF

12

J6

1*4P

1
2
3
4

C95

4.7UF/10V
1

2

C101
0.1UF

12

R71

15K

C96

1000PF

1
2

C94

4.7UF/10V

1
2

C109

47PF

1
2

U10
H1102

6

8

2

1

7

3

11

15

9

16

10

14

RD+

RD-

CT

TD+

CT

TD-

RX+

CT

RX-

TX+

CT

TX-

R68 22 1%

R56 DNP
1 2

R64

75

1
2

C97

0.01UF

1
2

C103

0.1UF

1
2

BCM3348

(3 OF 4)
PERIPHERALS

U4C

BCM3348A0

AF10
AE11

AF14

AD14
AF15

AE
7

AE
4

AD
6

AD
5

AF4
AF5

AF6
AE5

AE
6

AD
7

AD
8

AF
7

B23

C23

AE14AD9
AF9

AE10
AD10

AE9 UART_SOUT
UART_SIN

USB_DN

USB_RDY
USB_DP

EP
H

Y_
PL

L_
VD

D
_1

P2

EP
H

Y_
AV

D
D

_1
P2

EP
H

Y_
PL

L_
G

N
D

EP
H

Y_
AG

N
D

EPHY_RDP
EPHY_RDN

EPHY_TDP
EPHY_TDN

EP
H

Y_
R

D
AC

EP
H

Y_
BI

AS
_V

SS
EP

H
Y_

BI
AS

_V
D

D
_2

P5

EP
H

Y_
VR

EF

USB_LED_N

ENET_LED_N

USB_ACTIVESPI_SS0_N
SPI_CLK
SPI_MISO
SPI_MOSI

USE_SPI_SLAVE J5
con_usb_amp

1
2
3
4
5
6

VBUS
DM
DP
GND
S1
S2

D8

BAV99/SOT_DNP

3

12

C108

47PF

1
2

FB10

BLM11A601SPB

12

FB12

BLM11A601SPB

12

C104

4.7UF/10V

1
2

R69 22 1%

FB9

BLM11A601SPB

1
2

D10

BAV99/SOT_DNP 3

1 2

G1

gas tube_DNP

1
2

C110

1000PF

1
2

R59 49.9 1%
1 2

R58 49.9 1%
1 2

FB11

BLM11A601SPB

1 2

C100

1000PF

1
2

R65

75

1
2

R57

1.0K
1%

1 2 J3

co
n_

rj4
5_

am
p_

55
51

41
-1

1
2
3
4
5
6
7
8

9
10

PIN1
PIN2
PIN3
PIN4
PIN5
PIN6
PIN7
PIN8

SHLD
SHLD

C111

0.1UF

1
2

USB
TRANSIENT

SUPPRESSOR

U11
SN752408

1
3

42

7
5

6

A

GND
GND

DC

GND
GND

B

R70 1.5K

R60 49.9 1%
12

R61 49.9 1%
12

C105

0.01UF_2000V

1
2D9

BAV99/SOT_DNP

3

1 2

D7

BAV99/SOT_DNP3

12

R62

75_DNP

1
2

C93

1000PF

1
2

R66 DNP
1 2



A

A

B

B

C

C

D

D

E

E

4 4

3 3

2 2

1 1

LITTLE ENDIAN BOOT

S/W DOWNLOAD MEMORY
FLASH: 2 MBYTES

JTAG
CONNECTOR

2MS MIPS RESET DELAY

BYTE-WIDE BOOT

Place these resistors in
order, in a column on
the component side of
the board.

MODEM
RESET

Place these components in close
proximity to one another.

GPIO READBACK == "0" IF 1K

NOTE: Route XTAL traces
away from DAC output pins
and add GND guard trace to
separate DAC outputs from
XTAL pins

BCM3348
BOOTSTRAP
OPTIONS

GPIO READBACK == "1" IF DNP

2US MIPS RESET DELAY

Standby
Button

MAIN MEMORY
SDRAM: 8
MBYTES

POR_RESET_N

A15

D11

SD_A8

FLASH_RD_N

A12

D1

D4

A8

FLASH_CS_N

A7

POR_RESET_N

A6

D3

D13

A14

SD_DQ13

D2

POR_RESET_N

A3

D14

XTALI_24M

A9

SD_DQ3

SD_A3

A1

A18

A8

D9

A11

A19

XTAL_VDD

SD_DQ6

SD_A7

A10

A12

D6

SD_DQ14

A13

A3 D2

SD_A6

SD_A2

D8

D3

D7

SD_A9

A11

A2

A16

D9

A14

A4

D[15:0]

A[23:0]

A5

D5

EBI_RESET_N

SD_A1
SD_A0

SD_DQ0

A13

A2

A5

SD_A10

A16

SYSPLL_VDD

SD_A5

D8

D12

A17

D12

D7

A1

A19

A10

SD_DQ1

A21

SD_DQM1

SD_WE_N

A20

D15

A20

D11

EBI_BS1_N

D13

A4

A4

EBI_BS0_N
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