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Layout note:

Noise sources should be routed away

from reference clock circuitry.

416mV Common Mode

DAC REFCLK Bias Circuit

Layout note:

Place 49.9 ohm termination

resistors close to inputs of

last DAC along the chain.

Layout note:

Daisy chain clock output from one DAC to

the next instead of a fanout configuration

Lower Frequency LVDS Fanout

Pin Compatible Replacements:

Maxim MAX9169EUE

TI SN65LVDS104PW

SYNC LVDS Distribution

Layout note:

All SYNC signals are 100 ohm diff

Layout Note:

SMA edge location should be 

the same with COM4410 SMA location

Prevent
over/under-voltage
damage to NC7SZ04
at analog inputs.
3.6V Zener

Layout note:

RF_OUTA+/- lines are 100 Ohm 

differential traces

Fast Lock Mode

Layout Note: 

V_VCO1 and V_VCO2 pins will share 

100nF and 10pF decoupling capacitors

PLL LOCK testpoint

PLL REF testpoint

EXTERNAL
FREQUENCY
REFERENCE

Layout note:

Route the sensitive 50Ohm PLL_REF_10MHz

&  PLL_REF_IN_10MHz traces away from

CLK_REF_OUT net and any other noise signals 

Layout note:

Crystal uses "laydown" footprint

No traces under component

DAC REF OUTPUT is +5dBm(50 Ohm)

DAC_REFCLK_1 {+}

DAC_REFCLK_2 {-}

DAC1_SYNC_IN_1 {I+}
DAC1_SYNC_IN_2 {I-}

DAC2_SYNC_IN_1 {I+}

DAC2_SYNC_IN_2 {I-}

DAC3_SYNC_IN_1 {I+}
DAC3_SYNC_IN_2 {I-}

DAC4_SYNC_IN_1 {I+}

DAC4_SYNC_IN_2 {I-}

SYNTH_CNTRL_0 {CLK}

SYNTH_PLL_LOCK {MUXOUT}
SYNTH_CNTRL_3 {LD}

PLL_REF_IN_10MHz

SYNTH_PLL_LOCK {MUXOUT}

CLK_REF_OUT

SYNTH_CNTRL_2 {LE}
SYNTH_CNTRL_1 {DATA}

DAC_REFCLK_2

{-}

DAC_REFCLK_1

{+}

DAC_SYNC_OUT_1 {O+}
DAC_SYNC_OUT_2 {O-}

PLL_REF_10MHz

CLK_REF_OUT

DAC1_SYNC_IN_[1-2]

DAC_REFCLK_[1-2]

DAC2_SYNC_IN_[1-2]

DAC3_SYNC_IN_[1-2]
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Digital Input - Left Side Connector Analog Output - Right Side Connector

Layout Note:

Polarization key of PCIe should

always be at North side of PCB

Place large ground vias near

the connectors' ground pins

TOP BOTTOMBOTTOMTOP

Layout Note:

DAC1_OUT_3 and DAC1_OUT_4 traces are flipped

Layout Note:

DAC2_OUT_3 and DAC2_OUT_4 traces are flipped

FREQ_STROBE

M&C_2 {LEFT_TX}
M&C_1 {LEFT_RX}

M&C_4 {RIGHT_TX}
M&C_3 {RIGHT_RX}

DAC2_OUT_3 {QP}
DAC2_OUT_4 {QN}

DAC2_OUT_2 {IN}
DAC2_OUT_1 {IP}

DAC3_OUT_4 {QN}
DAC3_OUT_3 {QP}

DAC3_OUT_2 {IN}
DAC3_OUT_1 {IP}

DAC4_OUT_4 {QN}
DAC4_OUT_3 {QP}

DAC4_OUT_2 {IN}
DAC4_OUT_1 {IP}

DAC1_OUT_3 {QP}
DAC1_OUT_4 {QN}

DAC1_OUT_2 {IN}
DAC1_OUT_1 {IP}

NCO_RESET

M&C_4 {RIGHT_TX} M&C_3 {RIGHT_RX}

DAC2_P1D_4
DAC2_P1D_3
DAC2_P1D_2
DAC2_P1D_1

DAC2_P1D_5

DAC2_P1D_8

DAC2_P1D_10

DAC2_P1D_7

DAC2_P1D_9

DAC2_P1D_11
DAC2_P1D_12

DAC2_P1D_6

DAC2_P1D_0

DAC2_P1D_13
DAC2_P1D_14
DAC2_P1D_15

DAC1_P1D_4
DAC1_P1D_3
DAC1_P1D_2
DAC1_P1D_1

DAC1_P1D_5

DAC1_P1D_8

DAC1_P1D_10

DAC1_P1D_7

DAC1_P1D_9

DAC1_P1D_11
DAC1_P1D_12

DAC1_P1D_6

DAC1_P1D_0

DAC1_P1D_13
DAC1_P1D_14
DAC1_P1D_15

DAC1_DATACTL_2 {DATACLK_OUT}
DAC1_DATACTL_1 {TXENABLE}

DAC2_DATACTL_2 {DATACLK_OUT}
DAC2_DATACTL_1 {TXENABLE}

DAC3_DATACTL_2{DATACLK_OUT}
DAC3_DATACTL_1{TXENABLE}

DAC3_P1D_4
DAC3_P1D_3
DAC3_P1D_2
DAC3_P1D_1

DAC3_P1D_5

DAC3_P1D_8

DAC3_P1D_10

DAC3_P1D_7

DAC3_P1D_9

DAC3_P1D_11

DAC3_P1D_6

DAC3_P1D_0

DAC3_P1D_14
DAC3_P1D_15

DAC3_P1D_12
DAC3_P1D_13

DAC4_P1D_4
DAC4_P1D_3
DAC4_P1D_2
DAC4_P1D_1

DAC4_P1D_5

DAC4_P1D_8

DAC4_P1D_10
DAC4_P1D_9

DAC4_P1D_11
DAC4_P1D_12

DAC4_P1D_0

DAC4_P1D_13
DAC4_P1D_14
DAC4_P1D_15

DAC4_P1D_7
DAC4_P1D_6

DAC4_DATACTL_1{TXENABLE}
DAC4_DATACTL_2{DATACLK_OUT}

M&C_1 {LEFT_RX} M&C_2 {LEFT_TX}

FREQ_STROBE

M&C_[1-4]

DAC1_OUT_[1-4]

DAC2_OUT_[1-4]

DAC3_OUT_[1-4]

DAC4_OUT_[1-4]

NCO_RESET

DAC2_P1D_[0-15]

DAC1_P1D_[0-15]

DAC1_DATACTL_[1-2]

DAC2_DATACTL_[1-2]

DAC3_DATACTL_[1-2]

DAC3_P1D_[0-15]

DAC4_P1D_[0-15]

DAC4_DATACTL_[1-2]

GND

GND

GND

GND

GND

GND

GND

GND

GND

D_GND

D_GND

D_GND

D_GND
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Layout Note:

Z match D+ & D- to 90 ohm diff

Layout Note:

USB connector should be in the

same location as the COM4410 USB 

Microcontroller Output Voltage Translation (4.5 to 3.3V)

Layout Note:

Place R31 Reset PU in

DAC_+3.3V Supply region

Layout Note:

Voltage Translation resistors should be

a low priority placement near the Atmel

Microcontroller Programming Interface

Note:

DAC Reset, DAC_SPI_1_u, should

only be driven by a logic "Low"

to prevent damage to the DACs

PCR: ABM8-16.000MHZ-B2-T

Please note: 
Serial link is TTL NOT RS232.

Microcontroller Programming Interface

uC_PROG3 {uC_RST#}

uC_PROG1 {uC_MISO}

uC_PROG2 {uC_SCLK}
uC_PROG4 {uC_MOSI}

M&C_4 {RIGHT_TX}
M&C_3 {RIGHT_RX}
M&C_2 {LEFT_TX}
M&C_1 {LEFT_RX}

PFAULT1 {DAC_+3.3V}
PFAULT2 {CLK_+3.3V}
PFAULT3 {DACA_+3.3V}

PFAULT0 {D_+4.5V}

DAC1_CTL_2 {IRQ}

DAC_SPI_2 {SCLK}
DAC_SPI_3 {SDIO}
DAC_SPI_4 {SDO}

DAC_SPI_1 {RESET}

DAC1_CTL_1 {CS#}

DAC2_CTL_2 {IRQ}
DAC2_CTL_1 {CS#}

DAC3_CTL_2 {IRQ}
DAC3_CTL_1 {CS#}

DAC4_CTL_2 {IRQ}
DAC4_CTL_1 {CS#}

DAC_SPI_1 {RESET}

DAC1_CTL_2 {IRQ}
DAC2_CTL_2 {IRQ}
DAC3_CTL_2 {IRQ}
DAC4_CTL_2 {IRQ}

DAC_SPI_2_u {SCLK}DAC_SPI_2 {SCLK}
DAC_SPI_3_u {SDIO}DAC_SPI_3 {SDIO}
DAC1_CTL_1_u {CS#}DAC1_CTL_1 {CS#}
DAC2_CTL_1_u {CS#}DAC2_CTL_1 {CS#}
DAC3_CTL_1_u {CS#}DAC3_CTL_1 {CS#}
DAC4_CTL_1_u {CS#}DAC4_CTL_1 {CS#}

DAC_SPI_1_u {RESET}

M&C_2 {LEFT_TX}
M&C_4 {RIGHT_TX} M&C_4_u {RIGHT_TX}

M&C_2_u {LEFT_TX}

DAC1_CTL_1_u {CS#}
DAC2_CTL_1_u {CS#}
DAC3_CTL_1_u {CS#}
DAC4_CTL_1_u {CS#}

NCO_RESET

FREQ_STROBE

PFAULT1 {DAC_+3.3V}
PFAULT2 {CLK_+3.3V}

PFAULT8 {DAC_+1.9V}

PFAULT3 {DACA_+3.3V}

PFAULT7 {DACA_+1.8V}

PFAULT0 {D_+4.5V}

DAC_SPI_2_u {SCLK}
DAC_SPI_3_u {SDIO}

NCO_RESET
FREQ_STROBE

M&C_1 {LEFT_RX}
M&C_3 {RIGHT_RX}

SYNC_EN

SYNC_EN_u

DAC_SPI_4 {SDO}

DAC_SPI_1_u {RESET}

SYNC_EN_uSYNC_EN

SYNTH_CNTRL_0_u {CLK}
SYNTH_CNTRL_1_u {DATA}
SYNTH_CNTRL_2_u {LE}

SYNTH_CNTRL_2 {LE}
SYNTH_CNTRL_1 {DATA}
SYNTH_CNTRL_0 {CLK} SYNTH_CNTRL_0_u {CLK}

SYNTH_CNTRL_1_u {DATA}
SYNTH_CNTRL_2_u {LE}

PFAULT9 {SYNTH_+3.3V}

DAC_+1.9V_EN

SYNTH_CNTRL_2 {LE}

SYNTH_CNTRL_0 {CLK}
SYNTH_CNTRL_1 {DATA}

SYNTH_CNTRL_3 {LD}

M&C_4_u {RIGHT_TX}
M&C_2_u {LEFT_TX}

SYNTH_CNTRL_3 {LD}

DAC_+1.9V_EN

M&C_6 {TX}M&C_5 {RX}

uC_PROG1 {uC_MISO}
uC_PROG2 {uC_SCLK}

uC_PROG3 {uC_RST#}
uC_PROG4 {uC_MOSI}

M&C_6 {TX}

M&C_5 {RX}

PFAULT7 {DACA_+1.8V}

PFAULT9 {SYNTH_+3.3V}
PFAULT8 {DAC_+1.9V}

FREQ_STROBE

DAC1_CTL_[1-2]

DAC_SPI_[1-4]

DAC2_CTL_[1-2]

DAC3_CTL_[1-2]

DAC4_CTL_[1-2]

M&C_[1-4]

NCO_RESET

PFAULT[0-3]

SYNC_EN

DAC_+1.9V_EN

SYNTH_CNTRL_[0-3]

PFAULT[7-9]

D_GND

D_GND D_GND

USB_GND

D_GND

D_GND D_GND

D_GND

D_+4.5V

D_+4.5V

D_+4.5V

D_+4.5V

D_GND

DAC_+3.3V

USB_GND

D_GND D_GND

D_+4.5V D_GND

D_GND
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Layout Note:

0 Ohm Resistors placed

underneath these components

- MICRO

- DACs

+5V Supply

COMP        DIGITAL                    ANALOG
                       V                 mA          V            mA   
---------------------------------------------------------------------  
ATMEL         +4.5            <30
CLK              +3.3             <90     
DAC1            +3.3              15        +3.3           51
DAC2            +3.3              15        +3.3           51
DAC3            +3.3              15        +3.3           51
DAC4            +3.3              15        +3.3           51
DAC1            +1.9             580       +1.8           50
DAC2            +1.9             580       +1.8           50
DAC3            +1.9             580       +1.8           50
DAC4            +1.9             580       +1.8           50

Ityp = 19mA Vout = 4.51V

Power Fault Indicators

Imax = 90mA Vout = 3.31V

Ityp = 60mA Vout = 3.31V

OPERATIONAL RANGE: 4.75 - 5.75V

Ityp = 200mA  Vout = 1.80V

Ityp = 204mA Vout = 3.31V

Analog DAC Supplies

Digital Supplies

VREF = 1.25V

VREF = 1.25V

VREF = 1.25V

VREF = 1.25V

VREF = 1.25V

VREF = 0.8V

EN has internal pull-up

light-load power-saving mode enabled

Fsw = 597kHz

Layout Note:

Place C184 1uF as close as

possible to Vcc supply pin

Ityp = 2.31A  Vout = 1.90V +/-15mV

Layout Note:

TVS component placed near

DC/DC Converter in ground

return path to terminal block

TRANSIENT VOLTAGE SUPPRESSION

Reverse Voltage Protection

Rilim R2 limits current output to 3.3A

PCB Mounting Holes

Ground Bridge Resistors

Ityp = 70mA Vout = 3.31V

VREF = 1.25V

Iout max = 300mA

Over Voltage Protection (5.85V)

Note: If Q2 voltage dropout is too great 
         use Zetex ZXTP19020DFFTA+5V

PFAULT0 {D_+4.5V} PFAULT0 {D_+4.5V}

PFAULT2 {CLK_+3.3V}

PFAULT1 {DAC_+3.3V}
PFAULT2 {CLK_+3.3V}
PFAULT3 {DACA_+3.3V}

PFAULT7 {DACA_+1.8V}

PFAULT1 {DAC_+3.3V}

PFAULT7 {DACA_+1.8V}

PFAULT3 {DACA_+3.3V}

PFAULT8 {DAC_+1.9V}

Vin

PFAULT8 {DAC_+1.9V}

PFAULT9 {SYNTH_+3.3V}

PFAULT9 {SYNTH_+3.3V}

DAC_+1.9V_EN

Vin

DAC4A_+3.3V
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DAC2A_+3.3V
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PFAULT[0-3]
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