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Analog signals

Format: offset binary by default

173mA

Layout note: 100Ohm differential LVDS traces.

Place 100R termination close to IC.

ADC sampling clock

LVDS

2Vpp differential

+4dBm max

ADC1 (IF undersampling)

Pin compatibility 12/14-bit ADCs (AD9634/9642)

DDR LVDS

LVDS

1.8V

0.9v

Add second 0.1uF near VCM pin

if trace is too long

ground return
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Note:

NAND_CEB2 & NAND_R/BB2 nets are

connected for future use with a

potential 8Gb NAND part or larger.

Card Edge for ARM JTAG debugging

Shared µC Interface

Layout Note:

Place 100uF near micro pin on any layer

TX ALC

128MByte  NAND

Power Good
Indicators,Must be
pulled up by ARM
processor

8-bit data bus shared by

FPGA and NAND flash

Layout Note:

Place 4.7uF cap close

to USB connector

Layout Note:

Z match D+ & D- to

90 ohm diff

DiSEqC

45mA

FPGA Programming & communication

5V tolerant

0-2.5V analog inputs

6mA

ground return path

Enable is active low

90mA

FAULT LED

Layout Note:

Place 100uF near micro pin on any layer

LNA GAIN

Reset pushbutton, right

angle, near backpanel

JP1 - Flash Drive Access Mode Select Jumper
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EXTERNAL FREQUENCY REFERENCE (INPUT)

10 MHz or 1PPS

Layout note:

Noise sources should be

routed away from

reference clock

circuitry.

Layout note:

Noise sources should be

routed away from

reference clock

circuitry.

5.6V Zener: Prevent
over/under-voltage damage to
NC7SZ04 at analog inputs.

Design note1: use 1.8V drivers to minimize noise

Design note2: place 33R at source to dampen waveform/reduce overshoot/clock harmonics

Design note3: NC7SZ04 is 5.5V tolerant

To FPGA (1.8V bank)

To FPGA (1.8V bank)

Ultra-minature coaxial connector on

PCB. Connected to IP67 SMA on

front-panel through cabling.

INTERNAL FREQUENCY REFERENCE (OUTPUT)

10 MHz

tuned to 10 MHz

Need amplification because

amplitude is 800mVpp typ

2mA

(19.2MHz) VC-TCXO
2.5ppm over -30/+75C, 1ppm/year aging

Calibrate at manufacturing To RF frequency synthesizers
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Analog signals

6.3mA

DAC (1 baseband channel)

Ioutfs = 2mA

Low Pass Filter 80 MHz cutoff

DAC Output: 

2Vpp (diff) + 500mV Common-mode voltage

I to V Conversion

Bandpass 0 - 32.5 MHz

Image rejection at 97.5 MHz > 33 dB

3.3V/15.2mA for maximum sampling rate

or 1.8V/6.3mA for 125 MHz max

For Layout reasons the sign was changed.
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This (old) TPC codec is only used as

temporary/contingency until a Turbo code or LDPC codec

is implemented within the FPGA. It may not be

populated.
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Analog signals

6.3mA

DAC (1 baseband channel)

Ioutfs = 2mA

Low Pass Filter 80 MHz cutoff

DAC Output: 

2Vpp (diff) + 500mV Common-mode voltage

I to V Conversion

Bandpass 0 - 32.5 MHz

Image rejection at 97.5 MHz > 33 dB

3.3V/15.2mA for maximum sampling rate

or 1.8V/6.3mA for 125 MHz max

For Layout reasons the sign was changed.
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L14

1.2uH;1008;SRF>250MHz

L14

1.2uH;1008;SRF>250MHz

C77
3.3pF;0402
C77
3.3pF;0402

C74
100pF;0402

C74
100pF;0402

L13

1.2uH;1008;SRF>250MHz

L13

1.2uH;1008;SRF>250MHz

C73
470nF;0402

C73
470nF;0402

C69
470nF;0402

C69
470nF;0402

R51 499R;0402;1%R51 499R;0402;1%

FR5

BLM18KG331SN1

FR5

BLM18KG331SN1

R54

16.2K;0402;1%

R54

16.2K;0402;1%

C79
3.3pF;0402
C79
3.3pF;0402

C64
4.7uF;0603

C64
4.7uF;0603

L15

1.2uH;1008;SRF>250MHz

L15

1.2uH;1008;SRF>250MHz

R208

0R;0402;1%

R208

0R;0402;1%

C81
100nF;0402

C81
100nF;0402

L16

1.2uH;1008;SRF>250MHz

L16

1.2uH;1008;SRF>250MHz

14-BIT DAC

175 MS/s

U7

AD9707BCPZ

14-BIT DAC

175 MS/s

U7

AD9707BCPZ

DB1
8

DB2
7

DB3
6

DB4
5

DB5
4

DB6
2

DB7
1

DB8
32

DB9
31

DB10
30

DB11
29

DB12
28

DB0
9

D
V

D
D

3

D
C

O
M

1
0

1
0

D
C

O
M

2
6

2
6

C
L

K
V

D
D

1
1

C
L

K
C

O
M

1
4

CLK+
12

CLK-
13

C
M

O
D

E
/S

C
L

K
1

5

M
O

D
E

/S
D

IO
1

6

P
IN

/S
P

I/
R

E
S

E
T

1
7

A
V

D
D

1
8

OTCM
19

IOUTB
20

IOUTA
21

A
C

O
M

2
2

RFIO
23

FSADJ
24

S
L

E
E

P
/C

S
B

2
5

DB13
27

E
P

A
D

3
3

R46

499R;0402;1%

R46

499R;0402;1%

C68

4.7uF;0603

C68

4.7uF;0603

C78
5pF;0402
C78
5pF;0402
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Layout Note:

Place clock capacitors close to the FPGA

Sensitive Input Clock Traces

Slave SelectMAP
Programming Configuration

FPGA CONFIGURATION

FPGA DEDICATED CONFIG, 3.3V I/O

FPGA JTAG header compatible with Xilinx 2x7 2mm connector (for
example Xilinx Platform Cable USB II )

FPGA Programming

No decryptor key

ground return

XADC used for temperature and

supply voltages measurements

contingency

As per ug483

FPGA_JTAG_TCK

FPGA_PROG1 {PROG_B}
FPGA_PROG4 {DONE}
FPGA_PROG3 {INITB/WEB}

FPGA_PROG1{PROG_B}

FPGA_PROG3{INITB/WEB}

FPGA_PROG2{CCLK/ALE}

FPGA_JTAG_TCK
FPGA_JTAG_TDO
FPGA_JTAG_TDI

FPGA_JTAG_TMS

FPGA_PROG1 {PROG_B}
FPGA_PROG2 {CCLK/ALE}
FPGA_PROG3 {INITB/WEB}
FPGA_PROG4 {DONE}

FPGA_PROG4 {DONE}

FPGA_PROG2{CCLK/ALE}

FPGA_PROG[1-4]

D_+3.3V

D_GND

D_GND

D_+3.3V
D_+3.3V
D_+3.3V

D_GND
D_+3.3V

D_+3.3V

D_GND

D_+3.3V

D_GND
GND

D_+1.8V

D_GNDGND

GND

D_+3.3V

D_GND
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R197

0R;0402;1%

R197

0R;0402;1%

R63 4.7K;0402;1%R63 4.7K;0402;1%

TP2
TP_SMALL

TP2
TP_SMALL

1

C135
C-OPEN;0402
C135
C-OPEN;0402

C182

100nF;0402

C182

100nF;0402
R60 330R;0402;1%R60 330R;0402;1%
R61 4.7K;0402;1%R61 4.7K;0402;1%

FR10

BLM18KG331SN1

FR10

BLM18KG331SN1

C104
C-OPEN;0402
C104
C-OPEN;0402

C96

100uF;6.3V;T;3528

C96

100uF;6.3V;T;3528

Bank 0
FPGA

U14A

XC7A100T-1FGG484C

Bank 0
FPGA

U14A

XC7A100T-1FGG484C

DXN_0
N9

VCCADC_0
K10

GNDADC_0
K9

DXP_0
N10

VREFN_0
L9

VREFP_0
M10

VP_0
L10

VN_0
M9

VCCBATT_0
E12CCLK_0

L12

TCK_0
V12 TMS_0
T13

TDO_0
U13

TDI_0
R13

INIT_B_0
U12

PROGRAM_B_0
N12

CFGBVS_0
U8

DONE_0
G11

M2_0
U9

M0_0
U11

M1_0
U10

VCCO_0_1
T12

VCCO_0_2
F12

R79
0R;0402;1%
R79
0R;0402;1%

J3

TMMH-107-01-F-DV

J3

TMMH-107-01-F-DV

GND1
1

GND2
3

GND3
5

GND4
7

GND5
9

GND6
11

GND7
13

Vref
2

TMS
4

TCK
6

TDO
8

TDI
10

NC1
12

NC2
14

R62

10K;0402;1%

R62

10K;0402;1%

R80
0R;0402;1%

R80
0R;0402;1%
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FPGA BANK 13, 3.3V I/O

RF frequency synthesizers

RX RF and IF gain controls

TX control

As per ug483

TPC CODEC (TEMP)

RX_SYNTH_CTRL3 {LD}
RX_SYNTH_CTRL4 {Enable}

RX_SYNTH_CTRL0 {CLK}

RX_SYNTH_CTRL2 {LE}
RX_SYNTH_CTRL1 {DATA}

TX_SYNTH_CTRL3 {LD}

TX_SYNTH_CTRL0 {CLK}

TX_SYNTH_CTRL2 {LE}
TX_SYNTH_CTRL1 {DATA}

TX_SYNTH_CTRL4 {Enable}

TX_SYNTH_CTRL4 {Enable}

TX_SYNTH_CTRL3 {LD}

TX_SYNTH_CTRL2 {LE}

TX_SYNTH_CTRL1 {DATA}

TX_SYNTH_CTRL0 {CLK}

RX_SYNTH_CTRL4 {Enable}
RX_SYNTH_CTRL3 {LD}

RX_SYNTH_CTRL2 {LE}

RX_SYNTH_CTRL1 {DATA}
RX_SYNTH_CTRL0 {CLK}

AUX_DAC1_S1 {SDIN}
AUX_DAC1_S2 {SCLK}
AUX_DAC1_S3 {SYNC#}

AUX_DAC2_S1 {SDIN}
AUX_DAC2_S2 {SCLK}
AUX_DAC2_S3 {SYNC#}

AUX_DAC1_S3 {SYNC#}
AUX_DAC1_S2 {SCLK}

AUX_DAC1_S1 {SDIN}
AUX_DAC2_S3 {SYNC#}
AUX_DAC2_S2 {SCLK}

AUX_DAC2_S1 {SDIN}

RF_OUT_ENB

AHA_CNTRL6{D_GOUT}
AHA_CNTRL5{E_GOUT}

AHA_D4{D_RDY}

AHA_U4{U_ACPT}

AHA_C4{C_DATA1}

AHA_E2{E_DATA}

AHA_E4{E_RDY}

AHA_C5{C_DATA0}

AHA_C7{C_ACPT}

AHA_C3{C_DATA2}
AHA_C2{C_DATA3}

AHA_E3{E_FS}

AHA_D2{D_DATA}
AHA_D3{D_FS}

AHA_CNTRL6{D_GOUT}
AHA_CNTRL5{E_GOUT}

AHA_U4{U_ACPT}

AHA_E2{E_DATA}

AHA_E4{E_RDY}
AHA_E3{E_FS}

AHA_C1{C_CLK}

AHA_C4{C_DATA1}
AHA_C5{C_DATA0}

AHA_C3{C_DATA2}
AHA_C2{C_DATA3}
AHA_C1{C_CLK}

AHA_C7{C_ACPT}

AHA_C6{C_FS}

AHA_C6{C_FS}

AHA_D1{D_CLK}

AHA_D4{D_RDY}

AHA_D2{D_DATA}
AHA_D3{D_FS}

AHA_D1{D_CLK}

AHA_E1{E_CLK}

AHA_E1{E_CLK}

RX_SYNTH_CTRL[0-4]

TX_SYNTH_CTRL[0-4]

AUX_DAC1_S[1-3]

AUX_DAC2_S[1-3]

RF_OUT_ENB

AHA_CNTRL[1-7]

AHA_U[1-4]

AHA_E[1-4]

AHA_C[1-7]

AHA_D[1-4]

D_+3.3V

D_+3.3V

D_GND
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C99
4.7uF;0603
C99
4.7uF;0603

Bank 13

FPGA

U14B

XC7A100T-1FGG484C

Bank 13

FPGA

U14B

XC7A100T-1FGG484C

VCCO_13_1
Y10

VCCO_13_2
W13

VCCO_13_3
V16

VCCO_13_4
AB14

VCCO_13_5
AA17

IO_0_13
Y17

IO_L1P_T0_13
Y16

IO_L1N_T0_13
AA16

IO_L2P_T0_13
AB16

IO_L2N_T0_13
AB17

IO_L3P_T0_DQS_13
AA13

IO_L3N_T0_DQS_13
AB13

IO_L4P_T0_13
AA15

IO_L4N_T0_13
AB15

IO_L5P_T0_13
Y13

IO_L5N_T0_13
AA14

IO_L6P_T0_13
W14

IO_L6N_T0_VREF_13
Y14

IO_L7P_T1_13
AB11

IO_L7N_T1_13
AB12

IO_L8P_T1_13
AA9

IO_L8N_T1_13
AB10

IO_L9P_T1_DQS_13
AA10

IO_L9N_T1_DQS_13
AA11

IO_L10P_T1_13
V10

IO_L10N_T1_13
W10

IO_L11P_T1_SRCC_13
Y11

IO_L11N_T1_SRCC_13
Y12

IO_L12P_T1_MRCC_13
W11

IO_L12N_T1_MRCC_13
W12

IO_L13P_T2_MRCC_13
V13

IO_L13N_T2_MRCC_13
V14

IO_L14P_T2_SRCC_13
U15

IO_L14N_T2_SRCC_13
V15

IO_L15P_T2_DQS_13
T14

IO_L15N_T2_DQS_13
T15

IO_L16P_T2_13
W15

IO_L16N_T2_13
W16

IO_L17P_T2_13
T16

IO_L17N_T2_13
U16

C101
4.7uF;0603
C101
4.7uF;0603

C107
470nF;0402
C107
470nF;0402

C100
4.7uF;0603
C100
4.7uF;0603

C108
470nF;0402
C108
470nF;0402

C95

100uF;6.3V;T;3528

C95

100uF;6.3V;T;3528

C106
470nF;0402
C106
470nF;0402

C105
470nF;0402
C105
470nF;0402

C109
470nF;0402
C109
470nF;0402
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FPGA BANK 14, 3.3V I/O

FPGA programming + uc-FPGA bus

FPGA Programming & communication

Pull-up during

configuration#

Daisy-chain with 100R

termination at the end

As per ug483

UC_DATA0
UC_DATA1
UC_DATA2
UC_DATA3

UC_DATA4
UC_DATA5
UC_DATA6
UC_DATA7

FPGA_PROG5 {CSIB}

FPGA_PROG1 {PROG_B}

FPGA_PROG3 {INITB/WEB}
FPGA_PROG4 {DONE}

FPGA_PROG2 {CCLK/ALE}

FPGA_PROG5 {CSIB}
FPGA_PROG6 {RDWRB/REB}

FPGA_PROG6{RDWRB/REB}

FPGA_PROG3 {INITB/WEB}

FPGA_PROG2 {CCLK/ALE}

DAC1_D13

DAC1_D12
DAC1_D11

DAC1_D10

DAC1_D9

DAC1_D8
DAC1_D7

DAC1_D6

DAC1_D5

DAC1_D4
DAC1_D3

DAC1_D2

DAC1_D1

DAC1_D0

DAC2_D13
DAC2_D12

DAC2_D11
DAC2_D10

DAC2_D9

DAC2_D8

DAC2_D7

DAC2_D6

DAC2_D5
DAC2_D4

DAC2_D3

DAC2_D2
DAC2_D1

DAC2_D0

DAC_SPI2 {DAC SDIO}

DAC_CLK0 {DAC_CLK-}
DAC_CLK1 {DAC_CLK+}

DAC_SPI1 {DAC SCLK}
DAC_SPI3 {DAC RESET}

DAC1_SPI_CSB

DAC2_SPI_CSB

UC_DATA[0-7]

FPGA_PROG[1-6]

DAC_SPI[1-3]

DAC1_D[0-13]

DAC2_D[0-13]

DAC1_SPI_CSB

DAC2_SPI_CSB

DAC_CLK[0-1]

D_+3.3V

D_+3.3V

D_GND

D_+3.3V

D_GND
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C94

100uF;6.3V;T;3528

C94

100uF;6.3V;T;3528

C130
4.7uF;0603
C130
4.7uF;0603

R71 10K;0402;1%R71 10K;0402;1%

C110
470nF;0402
C110
470nF;0402

C111
470nF;0402
C111
470nF;0402

R72 R-OPEN;0402R72 R-OPEN;0402

C464
470nF;0402
C464
470nF;0402

C123
4.7uF;0603
C123
4.7uF;0603

C103
4.7uF;0603
C103
4.7uF;0603

C153
470nF;0402
C153
470nF;0402

Bank 14

FPGA

U14C

XC7A100T-1FGG484C

Bank 14

FPGA

U14C

XC7A100T-1FGG484C

VCCO_14_1
Y20

VCCO_14_2
U19

VCCO_14_3
T22

VCCO_14_4
R15

VCCO_14_5
P18

VCCO_14_6
M14

IO_0_14
P20

IO_L1P_T0_D00_MOSI_14
P22

IO_L1N_T0_D01_DIN_14
R22

IO_L2P_T0_D02_14
P21

IO_L2N_T0_D03_14
R21

IO_L3P_T0_DQS_PUDC_B_14
U22

IO_L3N_T0_DQS_EMCCLK_14
V22

IO_L4P_T0_D04_14
T21

IO_L4N_T0_D05_14
U21

IO_L5P_T0_D06_14
P19

IO_L5N_T0_D07_14
R19

IO_L6P_T0_FCS_B_14
T19

IO_L6N_T0_D08_VREF_14
T20

IO_L7P_T1_D09_14
W21

IO_L7N_T1_D10_14
W22

IO_L8P_T1_D11_14
AA20

IO_L8N_T1_D12_14
AA21

IO_L9P_T1_DQS_14
Y21

IO_L9N_T1_DQS_D13_14
Y22

IO_L10P_T1_D14_14
AB21

IO_L10N_T1_D15_14
AB22

IO_L11P_T1_SRCC_14
U20

IO_L11N_T1_SRCC_14
V20

IO_L12P_T1_MRCC_14
W19

IO_L12N_T1_MRCC_14
W20

IO_L13P_T2_MRCC_14
Y18

IO_L13N_T2_MRCC_14
Y19

IO_L14P_T2_SRCC_14
V18

IO_L14N_T2_SRCC_14
V19

IO_L15P_T2_DQS_RDWR_B_14
AA19

IO_L15N_T2_DQS_DOUT_CSO_B_14
AB20

IO_L16P_T2_CSI_B_14
V17

IO_L16N_T2_A15_D31_14
W17

IO_L17P_T2_A14_D30_14
AA18

IO_L17N_T2_A13_D29_14
AB18

IO_L18P_T2_A12_D28_14
U17

IO_L18N_T2_A11_D27_14
U18

IO_L19P_T3_A10_D26_14
P14

IO_L19N_T3_A09_D25_VREF_14
R14

IO_L20P_T3_A08_D24_14
R18

IO_L20N_T3_A07_D23_14
T18

IO_L21P_T3_DQS_14
N17

IO_L21N_T3_DQS_A06_D22_14
P17

IO_L22P_T3_A05_D21_14
P15

IO_L22N_T3_A04_D20_14
R16

IO_L23P_T3_A03_D19_14
N13

IO_L23N_T3_A02_D18_14
N14

IO_L24P_T3_A01_D17_14
P16

IO_L24N_T3_A00_D16_14
R17

IO_25_14
N15

C495
470nF;0402
C495
470nF;0402
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FPGA BANK 15, 1.8V I/O

DDR LVDS

LVDS

CLOCKS

ADC

Adjust 10MHz

level to LNB as

needed to 10 MHz output

As per ug483

Adjust 10MHz

level to tx as

needed

ADC_CLK1 {ADC CLK LVDS P}
ADC_CLK0 {ADC CLK LVDS N}

ADC_D13
ADC_D12
ADC_D11
ADC_D10

ADC_D9
ADC_D8

ADC_D7
ADC_D6

ADC_D5
ADC_D4

ADC_D3
ADC_D2

ADC_D1
ADC_D0

ADC_DCO1 {DCO+}
ADC_DCO0 {DCO-}

ADC_SPI3 {ADC1_CSB}

ADC_SPI2 {ADC SDIO}
ADC_SPI1 {ADC SCLK}

CLKREF_TCXO

CLKREF_TCXO

CLKREF_EXT

CLKREF_OUT

ADC_CLK[0-1]

ADC_D[0-13]

ADC_DCO[0-1]

ADC_SPI[1-3]

CLKREF_TCXO

CLKREF_EXT

CLK_LNB

CLKREF_OUT

CLK_TX

D_+1.8V

D_GND

D_+1.8VD_+1.8V

D_GND

D_GND

D_+1.8V

D_GND

D_GND

D_GND

D_+1.8VD_+1.8V

D_GND
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R267
100R;0402;1%

R267
100R;0402;1%

R74
33R;0402;1%
R74
33R;0402;1%

Bank 15

FPGA

U14D

XC7A100T-1FGG484C

Bank 15

FPGA

U14D

XC7A100T-1FGG484C

VCCO_15_1
N21

VCCO_15_2
L17

VCCO_15_3
K20

VCCO_15_4
J13

VCCO_15_5
H16

VCCO_15_6
G19

IO_0_15
J16

IO_L1P_T0_AD0P_15
H13

IO_L1N_T0_AD0N_15
G13

IO_L2P_T0_AD08P_15
G15

IO_L2P_T0_AD08N_15
G16

IO_L3P_T0_DQS_AD1P_15
J14

IO_L3N_T0_DQS_AD1N_15
H14

IO_L4P_T0_15
G17

IO_L4N_T0_15
G18

IO_L5P_T0_AD09P_15
J15

IO_L5N_T0_AD09N_15
H15

IO_L6P_T0_15
H17

IO_L6N_T0_VREF_15
H18

IO_L7P_T1_AD2P_15
J22

IO_L7N_T1_AD2N_15
H22

IO_L8P_T1_AD10P_15
H20

IO_L8N_T1_AD10N_15
G20

IO_L9P_T1_DQS_AD3P_15
K21

IO_L9N_T1_DQS_AD3N_15
K22

IO_L10P_T1_AD10P_15
M21

IO_L10N_T1_AD11N_15
L21

IO_L11P_T1_SRCC_15
J20

IO_L11N_T1_SRCC_15
J21

IO_L12P_T1_MRCC_15
J19

IO_L12N_T1_MRCC_15
H19

IO_L13P_T2_MRCC_15
K18

IO_L13N_T2_MRCC_15
K19

IO_L14P_T2_SRCC_15
L19

IO_L14N_T2_SRCC_15
L20

IO_L15P_T2_DQS_15
N22

IO_L15N_T2_DQS_ADV_B_15
M22

IO_L16P_T2_A28_15
M18

IO_L16N_T2_A27_15
L18

IO_L17P_T2_A26_15
N18

IO_L17N_T2_A25_15
N19

IO_L18P_T2_A24_15
N20

IO_L18N_T2_A23_15
M20

IO_L19P_T3_A22_15
K13

IO_L19N_T3_A21_VREF_15
K14

IO_L20P_T3_A20_15
M13

IO_L20N_T3_A19_15
L13

IO_L21P_T3_DQS_15
K17

IO_L21N_T3_DQS_A18_15
J17

IO_L22P_T3_A17_15
L14

IO_L22N_T3_A16_15
L15

IO_L23P_T3_FOE_B_15
L16

IO_L23N_T3_FWE_B_15
K16

IO_L24P_T3_RS1_15
M15

IO_L24N_T3_RS0_15
M16

IO_25_15
M17

C496
4.7uF;0603
C496
4.7uF;0603

C497

100uF;6.3V;T;3528

C497

100uF;6.3V;T;3528

C491
4.7uF;0603
C491
4.7uF;0603

U17

NC7SZ04P5X

U17

NC7SZ04P5X

NC
1

A
2

G
N

D
3

Y
4

V
C

C
5

C476
470nF;0402
C476
470nF;0402

R73

R-OPEN;0402

R73

R-OPEN;0402

C463
470nF;0402
C463
470nF;0402

U13

NC7SZ04P5X

U13

NC7SZ04P5X

NC
1

A
2

G
N

D
3

Y
4

V
C

C
5

C160
470nF;0402
C160
470nF;0402

C489
4.7uF;0603
C489
4.7uF;0603

C213
470nF;0402
C213
470nF;0402

R107
33R;0402;1%
R107
33R;0402;1%

R103

R-OPEN;0402

R103

R-OPEN;0402

C483
470nF;0402
C483
470nF;0402

C487
470nF;0402
C487
470nF;0402

C473
470nF;0402
C473
470nF;0402
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FPGA BANK 16, 2.5V I/O
LAN PHY #1

LAN PHY #2

front-panel LEDs layout:

- LIGHT PIPE 3MM 2POS RA BEND SMD Lumex P/N LPF-C012303S

- LED: 0603, <90deg viewing angle, 10mA

As per ug483

LED PIPES

TPC CODEC (TEMP)

LAN1_CTRL_3 {RESET_N}

LAN1_CTRL_5 {MDIO}

LAN1_CTRL_2 {INT_N}
LAN1_CTRL_1 {CLK125_NDO}

LAN1_CTRL_4 {MDC}

LAN1_TX_1 {GTX_CLK}
LAN1_TX_2 {TX_EN}

LAN1_TX_5 {TXD2}
LAN1_TX_4 {TXD1}
LAN1_TX_3 {TXD0}

LAN1_TX_6 {TXD3}

LAN1_RX_1 {RX_CLK}

LAN1_RX_6 {RXD3}

LAN1_RX_2 {RX_DV}

LAN1_RX_4 {RXD1}
LAN1_RX_5 {RXD2}

LAN1_RX_3 {RXD0}

LAN2_CTRL_3 {RESET_N}

LAN2_CTRL_5 {MDIO}

LAN2_CTRL_2 {INT_N}

LAN2_CTRL_4 {MDC}

LAN2_TX_1 {GTX_CLK}
LAN2_TX_2 {TX_EN}

LAN2_TX_5 {TXD2}
LAN2_TX_4 {TXD1}
LAN2_TX_3 {TXD0}

LAN2_TX_6 {TXD3}

LAN2_RX_1 {RX_CLK}

LAN2_RX_6 {RXD3}

LAN2_RX_2 {RX_DV}

LAN2_RX_4 {RXD1}
LAN2_RX_5 {RXD2}

LAN2_RX_3 {RXD0}

LAN1_RX_6 {RXD3}

LAN1_RX_5 {RXD2}

LAN1_RX_4 {RXD1}

LAN1_RX_3 {RXD0}
LAN1_TX_6 {TXD3}

LAN1_TX_5 {TXD2}

LAN1_TX_4 {TXD1}
LAN1_TX_3 {TXD0}

LAN2_RX_6 {RXD3}

LAN2_RX_5 {RXD2}
LAN2_RX_4 {RXD1}

LAN2_RX_3 {RXD0}

LAN2_TX_6 {TXD3}
LAN2_TX_5 {TXD2}

LAN2_TX_4 {TXD1}

LAN2_TX_3 {TXD0}

LAN1_CTRL_1{CLK125_NDO}

LAN1_CTRL_2 {INT_N}

LAN1_CTRL_4 {MDC}

LAN1_CTRL_5 {MDIO}

LAN1_CTRL_3 {RESET_N}

LAN1_RX_2 {RX_DV}

LAN1_RX_1 {RX_CLK}

LAN1_TX_2 {TX_EN}

LAN1_TX_1 {GTX_CLK}

LAN2_CTRL_2 {INT_N}
LAN2_CTRL_4 {MDC}
LAN2_CTRL_5 {MDIO}

LAN2_CTRL_3 {RESET_N}

LAN2_RX_2 {RX_DV}

LAN2_RX_1 {RX_CLK}

LAN2_TX_2 {TX_EN}

LAN2_TX_1 {GTX_CLK}

LED2

LED3

LED4

LED5

LED6

LED2
LED3
LED4
LED5

LED6

AHA_CNTRL1{RESET_N}
AHA_CNTRL2{PLL_SYSCLK}
AHA_CNTRL3{E_CS_N}
AHA_CNTRL4{D_CS_N}

AHA_U2{U_DATA}
AHA_U3{U_FS}

AHA_U1{U_CLK}

AHA_CNTRL7{PLL_BYPASS}

AHA_CNTRL1{RESET_N}

AHA_CNTRL7{PLL_BYPASS}
AHA_CNTRL3{E_CS_N}

AHA_CNTRL4{D_CS_N}

AHA_CNTRL2{PLL_SYSCLK}
AHA_U1{U_CLK}

AHA_U2{U_DATA}

AHA_U3{U_FS}

LAN1_CTRL_[1-5]

LAN1_RX_[1-6]

LAN2_CTRL_[2-5]

LAN2_RX_[1-6]

LAN1_TX_[1-6]

LAN2_TX_[1-6]

AHA_CNTRL[1-7]

AHA_U[1-4]

D_+2.5V

D_GND

D_+2.5V

D_GND
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C211
4.7uF;0603
C211
4.7uF;0603

D2

LED PIPE

D2

LED PIPE

D3

LED PIPE

D3

LED PIPE

C195
470nF;0402
C195
470nF;0402

C208
470nF;0402
C208
470nF;0402

C192
470nF;0402
C192
470nF;0402

R1

49.9R;0402;1%

R1

49.9R;0402;1%

R9

49.9R;0402;1%

R9

49.9R;0402;1%

D4

GREEN LED

D4

GREEN LED

AC

D1

LED PIPE

D1

LED PIPE

C186
470nF;0402
C186
470nF;0402

R10

49.9R;0402;1%

R10

49.9R;0402;1%

R11

49.9R;0402;1%

R11

49.9R;0402;1%

D7

YELLOW LED

D7

YELLOW LED

AC

C210
4.7uF;0603
C210
4.7uF;0603

Bank 16

FPGA

U14E

XC7A100T-1FGG484C

Bank 16

FPGA

U14E

XC7A100T-1FGG484C

VCCO_16_1
F22

VCCO_16_2
E15

VCCO_16_3
D18

VCCO_16_4
C21

VCCO_16_5
B14

VCCO_16_6
A17

IO_0_16
F15

IO_L1P_T0_16
F13

IO_L1N_T0_16
F14

IO_L2P_T0_16
F16

IO_L2N_T0_16
E17

IO_L3P_T0_DQS_16
C14

IO_L3N_T0_DQS_16
C15

IO_L4P_T0_16
E13

IO_L4N_T0_16
E14

IO_L5P_T0_16
E16

IO_L5N_T0_16
D16

IO_L6P_T0_16
D14

IO_L6N_T0_VREF_16
D15

IO_L7P_T1_16
B15

IO_L7N_T1_16
B16

IO_L8P_T1_16
C13

IO_L8N_T1_16
B13

IO_L9P_T1_DQS_16
A15

IO_L9N_T1_DQS_16
A16

IO_L10P_T1_16
A13

IO_L10N_T1_16
A14

IO_L11P_T1_SRCC_16
B17

IO_L11N_T1_SRCC_16
B18

IO_L12P_T1_MRCC_16
D17

IO_L12N_T1_MRCC_16
C17

IO_L13P_T2_MRCC_16
C18

IO_L13N_T2_MRCC_16
C19

IO_L14P_T2_SRCC_16
E19

IO_L14N_T2_SRCC_16
D19

IO_L15P_T2_DQS_16
F18

IO_L15N_T2_DQS_16
E18

IO_L16P_T2_16
B20

IO_L16N_T2_16
A20

IO_L17P_T2_16
A18

IO_L17N_T2_16
A19

IO_L18P_T2_16
F19

IO_L18N_T2_16
F20

IO_L19P_T3_16
D20

IO_L19N_T3_VREF_16
C20

IO_L20P_T3_16
C22

IO_L20N_T3_16
B22

IO_L21P_T3_DQS_16
B21

IO_L21N_T3_DQS_16
A21

IO_L22P_T3_16
E22

IO_L22N_T3_16
D22

IO_L23P_T3_16
E21

IO_L23N_T3_16
D21

IO_L24P_T3_16
G21

IO_L24N_T3_16
G22

IO_25_16
F21

C207
470nF;0402
C207
470nF;0402

C209
4.7uF;0603
C209
4.7uF;0603

C218

100uF;6.3V;T;3528

C218

100uF;6.3V;T;3528

D5

YELLOW LED

D5

YELLOW LED

AC

R2

49.9R;0402;1%

R2

49.9R;0402;1%

D9

GREEN LED

D9

GREEN LED

AC

D8

GREEN LED

D8

GREEN LED

AC
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B B

A A

Contingency if more memory is needed for LDPC

Place near SDRAM

FPGA BANKS 34/35, 1.5V I/O

DDR3_VREF = 0.75V

Sensitive. 30mils trace between caps and pin.

shield with gnd. other trace > 15mils away.

40 Ohm (single-ended) traces

80 Ohm differential traces

contingency

c
o
n
t
i
n
g
e
n
c
y

As per ug483 As per ug483

Test points

SDRAM_A0
SDRAM_A1
SDRAM_A2
SDRAM_A3
SDRAM_A4
SDRAM_A5
SDRAM_A6
SDRAM_A7
SDRAM_A8
SDRAM_A9
SDRAM_A10
SDRAM_A11
SDRAM_A12

SDRAM_DQ0
SDRAM_DQ1
SDRAM_DQ2
SDRAM_DQ3
SDRAM_DQ4
SDRAM_DQ5
SDRAM_DQ6
SDRAM_DQ7
SDRAM_DQ8
SDRAM_DQ9
SDRAM_DQ10
SDRAM_DQ11
SDRAM_DQ12
SDRAM_DQ13
SDRAM_DQ14
SDRAM_DQ15

SDRAM_WEB
SDRAM_BA0
SDRAM_BA1
SDRAM_BA2
SDRAM_LDM
SDRAM_UDM

SDRAM_RASN
SDRAM_CASN

SDRAM_CLKN
SDRAM_CKE

SDRAM_CLK

SDRAM_LDQS
SDRAM_LDQSN
SDRAM_UDQS
SDRAM_UDQSN

SDRAM_A12
SDRAM_A11
SDRAM_A10
SDRAM_A9

SDRAM_A8
SDRAM_A7
SDRAM_A6
SDRAM_A5
SDRAM_A4

SDRAM_A3
SDRAM_A2
SDRAM_A1
SDRAM_A0

SDRAM_BA0
SDRAM_BA1
SDRAM_BA2

SDRAM_LDM

SDRAM_DQ7
SDRAM_DQ6
SDRAM_DQ5
SDRAM_DQ4
SDRAM_DQ3
SDRAM_DQ2

SDRAM_DQ1
SDRAM_DQ0

SDRAM_LDQSN
SDRAM_LDQS

SDRAM_CASN

SDRAM_CLKN
SDRAM_CLK

SDRAM_CKE

SDRAM_CSN

SDRAM_CSN

SDRAM_ODT

SDRAM_RASN

SDRAM_RESETN

SDRAM_RESETN

SDRAM_WEB

SDRAM_UDM

SDRAM_DQ15
SDRAM_DQ14
SDRAM_DQ13
SDRAM_DQ12
SDRAM_DQ11

SDRAM_DQ10
SDRAM_DQ9
SDRAM_DQ8

SDRAM_UDQS
SDRAM_UDQSN

SDRAM_VREF

SDRAM_VREF

SDRAM_VREF

SDRAM_VREF

SDRAM_ODT

SDRAM_VREF

SDRAM_VREF

TP2
TP4
TP6
TP8
TP10
TP12

TP1
TP3
TP5
TP7
TP9
TP11

TP1

TP2

TP3

TP4

TP5

TP6

TP7
TP8

TP9
TP10

TP11

TP12

D_GND

D_+1.5V

D_GND

D_+1.5V
D_+1.5V

D_GND

D_+1.5V

D_GND D_GND

D_GND

D_GND

D_GND

D_GND

D_GND

D_GND
D_GND

D_+1.5V

D_GND

D_+1.5V

D_GND

D_GND D_GND

D_+1.5V

D_GND
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J4

TMMH-107-01-F-DV

J4

TMMH-107-01-F-DV

GND1
1

GND2
3

GND3
5

GND4
7

GND5
9

GND6
11

GND7
13

Vref
2

TMS
4

TCK
6

TDO
8

TDI
10

NC1
12

NC2
14

R85

4.7K;0402;1%

R85

4.7K;0402;1%

C601
470nF;0402
C601
470nF;0402

C129
470nF;0402
C129
470nF;0402

C137
470nF;0402
C137
470nF;0402

C492
4.7uF;0603
C492
4.7uF;0603

C158

1
0
n
F

;0
4
0
2 C158

1
0
n
F

;0
4
0
2

C604
470nF;0402
C604
470nF;0402

C501

100uF;6.3V;T;3528

C501

100uF;6.3V;T;3528

C124
470nF;0402
C124
470nF;0402

C600
470nF;0402
C600
470nF;0402

R77

R
-O

P
E

N
;0

4
0
2

R77

R
-O

P
E

N
;0

4
0
2

C162

1
0
n
F

;0
4
0
2 C162

1
0
n
F

;0
4
0
2

C605
470nF;0402
C605
470nF;0402

C178
470nF;0402
C178
470nF;0402

C423

1
0
n
F

;0
4
0
2 C423

1
0
n
F

;0
4
0
2

C167
4.7uF;0603
C167
4.7uF;0603

R78

2
4
0
R

;0
4
0
2
;1

%

R78

2
4
0
R

;0
4
0
2
;1

%

C169

4
7
0
n
F

;0
4
0
2 C169

4
7
0
n
F

;0
4
0
2

C187

1
0
n
F

;0
4
0
2 C187

1
0
n
F

;0
4
0
2

C161

4
7
0
n
F

;0
4
0
2 C161

4
7
0
n
F

;0
4
0
2

R76 R-OPEN;0402R76 R-OPEN;0402

C486
470nF;0402
C486
470nF;0402

C154

4
7
0
n
F

;0
4
0
2 C154

4
7
0
n
F

;0
4
0
2

Bank 34

FPGA

U14F

XC7A100T-1FGG484C

Bank 34

FPGA

U14F

XC7A100T-1FGG484C

VCCO_34_1
W3

VCCO_34_2
V6

VCCO_34_3
T2

VCCO_34_4
R5

VCCO_34_5
AB4

VCCO_34_6
AA7

IO_0_34
T3

IO_L1P_T0_34
T1

IO_L1N_T0_34
U1

IO_L2P_T0_34
U2

IO_L2N_T0_34
V2

IO_L3P_T0_DQS_34
R3

IO_L3N_T0_DQS_34
R2

IO_L4P_T0_34
W2

IO_L4N_T0_34
Y2

IO_L5P_T0_34
W1

IO_L5N_T0_34
Y1

IO_L6P_T0_34
U3

IO_L6N_T0_VREF_34
V3

IO_L7P_T1_34
AA1

IO_L7N_T1_34
AB1

IO_L8P_T1_34
AB3

IO_L8N_T1_34
AB2

IO_L9P_T1_DQS_34
Y3

IO_L9N_T1_DQS_34
AA3

IO_L10P_T1_34
AA5

IO_L10N_T1_34
AB5

IO_L11P_T1_SRCC_34
Y4

IO_L11N_T1_SRCC_34
AA4

IO_L12P_T1_MRCC_34
V4

IO_L12N_T1_MRCC_34
W4

IO_L13P_T2_MRCC_34
R4

IO_L13N_T2_MRCC_34
T4

IO_L14P_T2_SRCC_34
T5

IO_L14N_T2_SRCC_34
U5

IO_L15P_T2_DQS_34
W6

IO_L15N_T2_DQS_34
W5

IO_L16P_T2_34
U6

IO_L16N_T2_34
V5

IO_L17P_T2_34
R6

IO_L17N_T2_34
T6

IO_L18P_T2_34
Y6

IO_L18N_T2_34
AA6

IO_L19P_T3_34
V7

IO_L19N_T3_VREF_34
W7

IO_L20P_T3_34
AB7

IO_L20N_T3_34
AB6

IO_L21P_T3_DQS_34
V9

IO_L21N_T3_DQS_34
V8

IO_L22P_T3_34
AA8

IO_L22N_T3_34
AB8

IO_L23P_T3_34
Y8

IO_L23N_T3_34
Y7

IO_L24P_T3_34
W9

IO_L24N_T3_34
Y9

IO_25_34
U7

C155
4.7uF;0603
C155
4.7uF;0603

C488
4.7uF;0603
C488
4.7uF;0603

16-Bit
DDR3
SDRAM

U10

MT41J64M16

16-Bit
DDR3
SDRAM

U10

MT41J64M16

V
D

D
Q

1
A

1

DQ13
A2

DQ15
A3

DQ12
A7

V
D

D
Q

2
A

8

V
S

S
1

A
9

V
S

S
Q

1
B

1

V
D

D
1

B
2

V
S

S
2

B
3

UDQS#
B7

DQ14
B8

V
S

S
Q

2
B

9

V
D

D
Q

3
C

1

DQ11
C2

DQ9
C3

UDQS
C7

DQ10
C8

V
D

D
Q

4
C

9

V
S

S
Q

3
D

1
V

D
D

Q
5

D
2

UDM
D3

DQ8
D7

V
S

S
Q

4
D

8

V
D

D
2

D
9

V
S

S
3

E
1

V
S

S
Q

6
E

2

DQ0
E3

LDM
E7

V
S

S
Q

5
E

8

V
D

D
Q

6
E

9

V
D

D
Q

7
F

1

DQ2
F2

LDQS
F3

DQ1
F7

DQ3
F8

V
S

S
Q

7
F

9

V
S

S
Q

8
G

1

DQ6
G2

LDQS#
G3

V
D

D
3

G
7

V
S

S
4

G
8

V
S

S
Q

9
G

9

NC7
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IF1 INPUT

LC FILTER 165-185 MHz BANDPASS

sensitive trace

GAIN @200MHz = -4.5 to -52dB

Gain: -4 dB

RF test point.

DNP

RF test point.

DNP

IF1 POWER DETECTOR
This power detector, in conjunction with the

preceding attenuators and the microprocessor

(brain) form the AGC.

Its goal is to keep the IF1 output power

level constant at +2 dBm.

3mA

equivalent noise

bandwidth: 40 MHz

Signal (agc stable): 2dBm (3.5 dB below P1dB)

= 0.8 Vpp 

Worst-case noise power: -3dBm when AGC tracks the noise.

Layout as per specs, ground

vias, etc.

GAIN = 25.5dB
P1db = +5.5dBm

18.2mA

DSP module expects a maximum level of

2Vpp differential (1Vpp single-ended)

Scale to 2.5V max

shared pad R/C

Target 2.75V =

0xD54 for -2dBm

locate close to pin1

Input P1dB: +11 dBm

Noise limited: -9 dBm (1.3GHz bandwidth)

LO leakage: -24 dBm max @ 1.6 GHz
Input P1dB: +7 dBm

Noise limited (now in 40 MHz

bandwidth): -24 dBm

IF1_BPF

IF1_BPF

IF1_GAIN_CTRL

IF1_IN

IF1_POWER_DET

IF1_OUT

GND

GND

GND

GND

GND

GND

ATTN_+1.2V

GND

GND

GND

IF1_+3.1V

GND

GND

GND

GND

GND

IF1_+3.1V

GND

GND
GND

GND

GND

GND

GND

GND

GND
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C335
56pF;0402

C335
56pF;0402

R160

20K;0402;1%

R160

20K;0402;1%

D13

HSMS-282K

D13

HSMS-282K 6
13

4

2
5

FR21

BLM18KG331SN1

FR21

BLM18KG331SN1

C332
1nF;0402
C332
1nF;0402

R152

2.2K;0402;1%

R152

2.2K;0402;1%

C334
56pF;0402

C334
56pF;0402

L32
470nH;0603;100mA;SRF390MHz;3.5R
L32
470nH;0603;100mA;SRF390MHz;3.5R

R156
4.7K;0402;1%

R156
4.7K;0402;1%

C340
10nF;0402
C340
10nF;0402

R177
620R;0402

R177
620R;0402

C296
470nF;0402
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470nF;0402
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390R;0402;1%
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390R;0402;1%

C306100pF;0402 C306100pF;0402

R181
2.2K;0402;1%
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2.2K;0402;1%

J11

UMCC

J11
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R
F
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2.2K;0402;1%

R180

2.2K;0402;1%

L40
470nH;0603;100mA;SRF390MHz;3.5R
L40
470nH;0603;100mA;SRF390MHz;3.5R

L35
22nH;0402;200mA;SRF 4.4GHz
L35
22nH;0402;200mA;SRF 4.4GHz

R162

2.2K;0402;1%

R162

2.2K;0402;1%

C303

10nF;0402

C303

10nF;0402

FR23

BLM18KG331SN1
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1nF;0402
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33pF;0402
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33pF;0402
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L37

330nH;0805;5%;1.Ohm;SRF>500MHz

L37

330nH;0805;5%;1.Ohm;SRF>500MHz

C317
470nF;0402
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470nF;0402
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10nF;0402
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10nF;0402

U29C

AD8604

U29C

AD8604

-
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+
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VOUTC
8
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10nH;0402;2%;200mOhm;SRF>1GHz

L39
10nH;0402;2%;200mOhm;SRF>1GHz
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1.5pF;0402
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1.5pF;0402
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HSMP-3866

D14
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1

2

3

45
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UMCC
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R
F

GNDGND2GND3
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10K;0402;1%

R153
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10nH;0402;2%;200mOhm;SRF>1GHz

L38
10nH;0402;2%;200mOhm;SRF>1GHz
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Reset Hold Circuit

differential pairsLayout Note:

All P/M pairs are 100 ohm Z differential traces

differential

pairs

strapping pins

for PHYAD0/1

disable low-jitter

CLK125_NDO supplied

to FPGA/MAC (or else

remove pull-down

resistor)

Layout Note:

Place ferrite bead close to RJ1

and caps near both pins 13 & 14

Chassis Grounding

Layout Note:

All +/- pairs are 100 ohm Z

differential traces

Layout Note:

place C-open near pin 24

221/64mA (1000/100) 68/29mA (1000/100)

40/15mA (1000/100)

Layout: Noisy clock trace... 

keep away from sensitive areas.

Daisy chain to ARM uC and FPGA.

Strapping options: 

PHYAD = 00111

MODE = 1111 (when HSWAPEN = 0)

CLK125_EN = 0

LED_MODE = 1

DVT: 12pF may reduce initial ferror (TBC)

-40/+85C

lower power than 9021

Tri-color dual-led mode

LAN_CTRL_3 {RESET_N} LAN_RESET_NLAN_RESET_N

LAN_RESET_N

TXRXP_A
TXRXM_A

TXRXM_C
TXRXP_C

TXRXP_B
TXRXM_B

TXRXP_D
TXRXM_D

LAN_RX_2 {RX_DV}

LAN_TX_1 {GTX_CLK}

A_+1.2V

PLL_+1.2V

LAN_CTRL_5

LAN_CTRL_2

LAN_MX_6

LAN_TX_2 {TX_EN}

LAN_TX_5 {TXD2}
LAN_TX_4 {TXD1}
LAN_TX_3 {TXD0}

LAN_TX_6 {TXD3}

LAN_RX_1 {RX_CLK}

LAN_RX_6 {RXD3}

LAN_RX_2 {RX_DV}

LAN_MX_5

LAN_RX_4 {RXD1}
LAN_RX_5 {RXD2}

{INT_N}

LAN_RX_3 {RXD0}

{MDIO}
LAN_CTRL_4 {MDC}

LAN_MX_1
LAN_MX_2

LAN_MX_3

LAN_MX_7
LAN_MX_8

LAN_LED_2
LAN_LED_1

LAN_MX_4

LAN_CTRL_5 {MDIO}

LAN_CTRL_2 {INT_N}
LAN_CTRL_1 {CLK125_NDO}

LAN_CTRL_4 {MDC}
LAN_CTRL_3 {RESET_N}

LAN_CTRL_1 {CLK125_NDO}

A_+1.2V

PLL_+1.2V

A_+3.3V

A_+3.3V

LAN_RX_[1-6]

LAN_TX_[1-6]

LAN_CTRL_[1-5]

CLKREF25

D_GND

D_+2.5V

D_+2.5V

C_GND

D_+1.2V

D_+1.2V

D_+2.5V D_+2.5V

C_GND

D_GND

D_GND

D_GND C_GND

D_GND

D_GND

D_GND

D_GND

D_GND

D_GND

D_GND

D_GND

D_GND

D_+2.5V

D_GND

D_GND

D_+3.3V
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100nF;0402
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R115
4.7K;0402;1%

R115
4.7K;0402;1%

Y1

HCM49-25.000MABJ-UT

Y1

HCM49-25.000MABJ-UT

LAN Magnetics

T2

H5007NL

LAN Magnetics

T2
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TD4-
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9

TD3+
8
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6
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5
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3
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2
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13
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14
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16
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17
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19
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15
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24

TCT1
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10
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7
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C530
100nF;0402
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R236
12.1K;0402;1%
R236
12.1K;0402;1%

C255 4.7uF;0603C255 4.7uF;0603

C231
C-OPEN;0402
C231
C-OPEN;0402

FR40

BLM18KG331SN1

FR40

BLM18KG331SN1

C539
4.7uF;0603
C539
4.7uF;0603

C234
100nF;0402
C234
100nF;0402

R146 75R;0402;1%R146 75R;0402;1%

RJ2

MRJ-5381-01

RJ2

MRJ-5381-01

DA+
1

DA-
2

DB+
3

DB-
4

DC+
5

DC-
6

DD+
7

DD-
8

YLED_C
9

YLED_A
10

GLED_C
11

GLED_A
12

CGND2
14 CGND1
13

C545 100nF;0402C545 100nF;0402

R139 75R;0402;1%R139 75R;0402;1%

R253 10K;0402;1%R253 10K;0402;1%

FR14

BLM18KG331SN1

FR14

BLM18KG331SN1

C224
100nF;0402
C224
100nF;0402

R255 10K;0402;1%R255 10K;0402;1%

D21

1N4148

D21

1N4148

C244
100nF;0402
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100nF;0402

C254
100nF;0402
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100nF;0402FR41 BLM18KG331SN1FR41 BLM18KG331SN1
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4.7K;0402;1%
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6
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TXRXM_C
8

TXRXP_D
10

TXRXM_D
11
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MDIO
37

GTX_CLK
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MDC
36

RX_CLK/PHYAD2
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D
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D
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RX_DV/CLK125_EN
33

RXD0/MODE0
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1nF;0402;2kV
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Reset Hold Circuit

differential pairsLayout Note:

All P/M pairs are 100 ohm Z differential traces

differential

pairs

strapping pins

for PHYAD0/1

disable low-jitter

CLK125_NDO supplied

to FPGA/MAC (or else

remove pull-down

resistor)

Layout Note:

Place ferrite bead close to RJ1

and caps near both pins 13 & 14

Chassis Grounding

Layout Note:

All +/- pairs are 100 ohm Z

differential traces

Layout Note:

place C-open near pin 24

221/64mA (1000/100) 68/29mA (1000/100)

40/15mA (1000/100)

Strapping options: 

PHYAD = 00111

MODE = 1111 (when HSWAPEN = 0)

CLK125_EN = 0

LED_MODE = 1-40/+85C

lower power than 9021

Tri-color dual-led mode

shared 25 MHz oscillator

between two PHYs.

LAN_CTRL_3 {RESET_N} LAN_RESET_NLAN_RESET_N

LAN_RESET_N

TXRXP_A
TXRXM_A

TXRXM_C
TXRXP_C

TXRXP_B
TXRXM_B

TXRXP_D
TXRXM_D

LAN_RX_2 {RX_DV}

LAN_TX_1 {GTX_CLK}

A_+1.2V

PLL_+1.2V

LAN_CTRL_5

LAN_CTRL_2

LAN_MX_6

LAN_TX_2 {TX_EN}

LAN_TX_5 {TXD2}
LAN_TX_4 {TXD1}
LAN_TX_3 {TXD0}

LAN_TX_6 {TXD3}

LAN_RX_1 {RX_CLK}

LAN_RX_6 {RXD3}

LAN_RX_2 {RX_DV}

LAN_MX_5

LAN_RX_4 {RXD1}
LAN_RX_5 {RXD2}

{INT_N}

LAN_RX_3 {RXD0}

{MDIO}
LAN_CTRL_4 {MDC}

LAN_MX_1
LAN_MX_2

LAN_MX_3

LAN_MX_7
LAN_MX_8

LAN_LED_2
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POWER DETECTION

31mA

GAIN = 13.5dB
P1db = +22dBm

50mA

Layout: place LDO regulator

underneath or close

NF = 1.0dB
noise temperature: 75K
equivalent noise power at LNA input: -88.7dBm in 1.3GHz

RF INPUT 925 - 2175 MHz

No damage: +20 dBm max

P1dB: -3 dBm at 2.175GHz (maximum RF attenuation)

Maximum gain to A/D converter when input signal power << noise power: +100dB

Min input signal: -98 dBm

Keep this stub very short 

off the main 50 Ohm trace

Power measurement. 

Dynamic range: -65 to +5 dBm

(equivalent to -74 to -4dBm at RF

connector)

100KHz video

bandwidth

HPF cutoff 32 MHz

slope: 20mV/dB

output: 0.47V to 2.0V

Label: RSSI

Ultra-minature coaxial connector on

PCB. Connected to IP67 SMA on

front-panel through cabling.

Input P1dB: +6dBm

Noise limited: -79.2dBm

50 Ohm trace

10MHz to LNB

0 - +5 dBm
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0 dBm

Fixed bias setting, +3V

Mixer supply current 120 mA

optional

automatic 

input IP3

control
RF power detection,

-25dBm to 0 dBm.

scale down to 2.5V max

230Ohm differential output impedance

gain: 1dB
Input P1dB: 13 dBm
NF = 9.5 dB

130mA

Input P1dB: 11 dBm

Noise limited: -9 dBm

LO leakage: -24 dBm max @ 1.6 GHz

LO harmonics rejection

Source: ADL5375 table 4

(interfacing with ADF4351)

TODO CHECK 100pF better?

Set AGC target at 3.7V (about -10dBm)

Input P1dB: 11 dBm

Noise limited: -10dBm (AGC controlled)

VSET

VSET

DETO

DETO

VSET

DETO

MIXER_+4.75V

MIXER_+4.75V

MIXER_+4.75V

MIXER_+4.75V

RF_AMP_IN

RF_POWER_DET

IF1

LOP

LON

GND

GND

GND

A_+4.75V

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND GNDGND

GND GND GND

Title

Size Document Number Rev

Date: Sheet of

Y13002 0

MIXER

AZ

Mobile Satellite Services
18221A Flower Hill Way
Gaithersburg, MD 20879
USA

B

18 29Friday, October 25, 2013

Title

Size Document Number Rev

Date: Sheet of

Y13002 0

MIXER

AZ

Mobile Satellite Services
18221A Flower Hill Way
Gaithersburg, MD 20879
USA

B

18 29Friday, October 25, 2013

Title

Size Document Number Rev

Date: Sheet of

Y13002 0

MIXER

AZ

Mobile Satellite Services
18221A Flower Hill Way
Gaithersburg, MD 20879
USA

B

18 29Friday, October 25, 2013

10-6000MHZ
DIRECT
CONVERSION
MIXER

U32

ADL5801ACPZ-R7

10-6000MHZ
DIRECT
CONVERSION
MIXER

U32

ADL5801ACPZ-R7

RFIP
16

RFIN
15

LOIP
3

LOIN
4

IFOP
20

IFON
21

ENBL
9

VSET
10

DETO
11

NC
22

V
P

L
O

1
7

V
P

D
T

1
3

V
P

R
F

1
8

G
N

D
0

1
1

G
N

D
0

2
2

G
N

D
0

5
5

G
N

D
0

6
6

G
N

D
0

8
8

G
N

D
1

2
1

2

G
N

D
1

4
1

4

G
N

D
1

7
1

7

G
N

D
1

9
1

9

G
N

D
2

3
2

3

G
N

D
2

5
2

5

V
P

L
O

2
2

4

C345

3.3pF;0402

C345

3.3pF;0402

R186
100R;0402;1%

R186
100R;0402;1%

C9

470nF;0402

C9

470nF;0402

C
2

8
6

1
0

p
F

;0
4

0
2

C
2

8
6

1
0

p
F

;0
4

0
2

R164
0R;0402;1%

R164
0R;0402;1%

L44

2.7nH;0402

L44

2.7nH;0402

C315 10nF;0402C315 10nF;0402

C343
1nF;0402
C343
1nF;0402

C307

470nF;0402

C307

470nF;0402

L41

2.7nH;0402

L41

2.7nH;0402

FR18

BLM18KG331SN1

FR18

BLM18KG331SN1

C294

470nF;0402

C294

470nF;0402

T4

TC4-1W+

T4

TC4-1W+

61

2

43

C
2

8
7

4
7

0
n

F
;0

4
0

2

C
2

8
7

4
7

0
n

F
;0

4
0

2

R163

24.3K;0402;1%

R163

24.3K;0402;1%

C29310nF;0402C29310nF;0402

C
2

8
1

4
.7

u
F

;0
6

0
3

C
2

8
1

4
.7

u
F

;0
6

0
3

C
3

0
2

1
0

0
p

F
;0

4
0

2

C
3

0
2

1
0

0
p

F
;0

4
0

2

C359

3.3pF;0402

C359

3.3pF;0402

T7

CX2156NL

T7

CX2156NL

4

6

3

1
2

C308100pF;0402 C308100pF;0402

C29210nF;0402C29210nF;0402

C
2

8
5

4
7

0
n

F
;0

4
0

2

C
2

8
5

4
7

0
n

F
;0

4
0

2

C342
1nF;0402
C342
1nF;0402

C31410nF;0402C31410nF;0402

C304

470nF;0402

C304

470nF;0402

C
2

8
3

1
0

p
F

;0
4

0
2

C
2

8
3

1
0

p
F

;0
4

0
2

L42

2.7nH;0402

L42

2.7nH;0402

C346

3.3pF;0402

C346

3.3pF;0402

C
2

9
8

1
0

0
p

F
;0

4
0

2

C
2

9
8

1
0

0
p

F
;0

4
0

2

R166
R-OPEN;0402

R166
R-OPEN;0402

L43

2.7nH;0402

L43

2.7nH;0402

C354

4.7pF;0402

C354

4.7pF;0402

C
3

0
1

4
7

0
n

F
;0

4
0

2

C
3

0
1

4
7

0
n

F
;0

4
0

2

C
2

9
9

4
7

0
n

F
;0

4
0

2

C
2

9
9

4
7

0
n

F
;0

4
0

2

T3

CX2156NL

T3

CX2156NL

4

63

1
2

R165
R-OPEN;0402

R165
R-OPEN;0402

R159
47K;0402;1%
R159

47K;0402;1%

C305 100pF;0402C305 100pF;0402
C295

470nF;0402

C295

470nF;0402

C358

3.3pF;0402

C358

3.3pF;0402

C353

4.7pF;0402

C353

4.7pF;0402



5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

Layout note:

Add SHIELD PAD for SHIELD FENCE for the modulator + follow-on amp.

Layout note:

IBBP&IBBN and QBBP&QBBN lines are 100 Ohm diffrential pairs.

Vin = 2Vpp differential (divided by 100 Ohm)

Input common-mode level = 500 mV dc

BASEBAND
Q - CHANNEL

BASEBAND
I -CHANNEL

Filter to suppress harmonics. See ADL5375

updated specs

Layout note:

LO lines are 100Ohm diff

impedance matched traces

Enable is active low

194mA

GAIN @2.2GHz = -5.5 to -29dB

Output 0dBm for 1Vpp input

OP1dB 9dBm

-6.5 dB

0dBm -6.5dBm -12 to -35.5 dBm
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Reverse  Voltage  Protection

TVS

18-36V DC Supply

Imax= 3A  Vout = 5.1V

5VDC 3A

Ityp = TBDmA  Vout = 1.2V

1.2V 3A

18-36V reverse

voltage protected

Surge protection

Approx. 250KHz

switching freq.

8ms soft-start

return path

LAN1/2   442mA

1V 3A

Ityp = TBDmA  Vout = 1V

FPGA VCCINT  328mA quiescent

FPGA VCCBRAM 11mA quiescent

Share a pad.

Install one of

two parts

Share a pad.

Install one of

two parts
to/from

backpanel

ON/OFF switch.

Use AWG18

hookup wire.
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Power Good Indicators
Must be pulled up by ARM processor

PCB Mounting Holes

Imax = TBDmA Vout = 3.12V

Imax = 296mA Vout = 4.75V

Op-Amp 2*3.5mA

Mixer 130mA

rssi  31mA

BGA2815 amp 3*18.2mA

Imax = 272mA Vout = 3.31V

return path

return path

Imax = TBDmA Vout = 4.8V

modulator  194mA

amp  79mA

return path

tx synth  136mA

Imax = 296mA Vout = 4.75V

LNA 50mA

ABA-53563 amp   46mA

return path

BGA2815  18.2mA

power det 3mA

return path

Imax = TBDmA Vout = 3.12V

Imax = 272mA Vout = 3.31V

rx synth 136mA

PGOOD1 {RF1_+3.1V}

PGOOD3 {A_+4.75V}

PGOOD5{TX_SYNTH_+3.3V}

PGOOD4 {MOD_+4.8V}
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PGOOD6 {RX_+4.75V}
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13/18VDC 3A LNB
18-36V reverse

voltage protected

Approx. 800KHz

switching freq.

TODO: calculate best inductor

Imax = 500mA Vout = +12.84V / +18.14V
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0 => 13V
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2.5V 3A

Ityp = TBDmA  Vout = 2.52V
LAN1/2   80mA

1.8V 3A

Ityp = TBDmA  Vout = 1.82V

3.3V 3A
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clock 2mA
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GAIN @2.2GHz = -5.5 to -29dB

1 shield. Standard size: 3"x0.75"x0.25" TBC

GAIN = 25dB
P1db = +2dBm
NF = 3.7dB, T=390K

RF test point.

DNP

GAIN @2.2GHz = -5.5 to -29dB

Layout as per specs, ground

vias, etc.

18.2mA

Layout as per specs, ground

vias, etc.

18.2mA

GAIN = 25dB
P1db = +2dBm
NF = 3.7dB

Input P1dB: -2dBm

Noise limited: -44.4dBm

Input P1dB: -27dBm

Noise limited: - 69.4dBmInput P1dB: -23dBm

Noise limited: - 86.8dBm

shared pad R/C

locate close to pin1

locate close to pin1

Input P1dB: +6dBm

Noise limited: -79.2dBm

GAIN = -2dB GAIN = -2dB 

Wideband noise rejection 
Equivalent noise bandwidth: 1.3 GHz
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1 shield. Standard size: 1.125"x0.75"x0.25" (TBC)

sensitive trace

Input P1dB: -6dBm

Noise limited: -27dBm

AGC keeps total signal or power at

-10 dBm at the mixer (unless it

reaches min gain)

RF test point.

DNP

RF test point.

DNP

GAIN @2.2GHz = -5.5 to -29dB

Layout as per specs, ground

vias, etc.

18.2mA

GAIN = 25dB
P1db = +2dBm
NF = 3.7dB

Layout as per specs, ground

vias, etc.

GAIN = 21.0dB
P1dB= +11.5dBm

Input P1dB: -31dBm

Noise limited: -52dBm

Input P1dB: -10dBm

Noise limited: -31dBm

46mA

shared pad R/C
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GAIN = -2dB GAIN = -2dB 

locate close to pin1
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follow exact layout from

Avagotech (see ABA-54563

application note)
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