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External reference clocks

ext-clocks.sch

3V3

GND
3V0_N

1V8

REFCLK_SINGLE_VT
EXT_CLK_SEL

PLL_EXTCLK_P
PLL_EXTCLK_N

SAMPLE_EXTCLK_P
SAMPLE_EXTCLK_N

CDR_EXTCLK_P
CDR_EXTCLK_N3V3_CLKBUF

DAC

dac.sch

LTRIG_VT

REFCLK_SINGLE_VT
ADC_VT

5V0_N
GND

DAC_MUXOUT
LDAC_N

CS_N
SCK

MOSI
MISO

1V8

RST_N

A5V0

CDR

cdr.sch

CDR_EXTCLK_P
CDR_EXTCLK_N

PLL_CDRCLK_P
PLL_CDRCLK_N

CDR_DIN_P
CDR_DIN_N

1V0
GND

1V8

SERDES_MODE_SEL
SERDES_RST_N
SERDES_MDC
SERDES_MDIO

OSC_PWR_EN
OSC_OE
OSC_OS

OSC_FS1
OSC_FS0

3V3

CDR_POWER_EN

PLL

pll.sch

3V3
GND

CDRCLK_P
CDRCLK_N

EXTCLK_P
EXTCLK_N

SAMPCLK_P
SAMPCLK_N

SYNC
STATUS_HOLDOVER
STATUS_LD
UWIRE_LE
UWIRE_CLK
UWIRE_DATA
STATUS_CLKIN0
STATUS_CLKIN1

FPGACLK_P
FPGACLK_N

One-Shot

oneshot.sch

ADC_LE_P
ADC_LE_N

ONESHOT_RST_P
ONESHOT_RST_N

GND

ONESHOT_TRIGGERED_P
ONESHOT_TRIGGERED_N

ONESHOT_FINEPHASE_P
ONESHOT_FINEPHASE_N

ONESHOT_COARSEPHASE_P
ONESHOT_COARSEPHASE_N

RANGE_SEL

2V5
3V3_CLKBUF

CLKOUT_P

CLKOUT_N

1V8

1

2
J1

SMA

GND

VIN IN1 OUT0 2

OUT1 3GND4

R1
PS3216GT2-R50-T1

ADC

adc.sch

ADC_DIN
ADC_VT

3V3

3V0_N
GND
1V8

ADC_OUT_P
ADC_OUT_N

ADC_LE_P
ADC_LE_N

Level triggering

leveltrigger.sch

LTRIG_DIN

3V3

3V0_N
GND
1V8

LTRIG_VT
LTRIG_CDROUT_P
LTRIG_CDROUT_N

LTRIG_SAMPOUT_P
LTRIG_SAMPOUT_N

3V3_CLKBUF
1V8
1V0

GND

3V3
1V8

GND
3V0_N

VIN_0
VIN_1

3V3

GND
3V0_N

1V8

LTRIG_VT

ADC_VT

SoM connectors

som.sch

GND
D3V3

D2V5
D1V8

EXT_CLK_SEL
OSC_OE
OSC_OS

OSC_FS1
OSC_FS0

PLL_SYNC
PLL_HOLDOVER

PLL_LD
PLL_LE

PLL_CLK
PLL_DATA

PLL_CLKIN0
PLL_CLKIN1

SAMP_MUXSEL0
SAMP_MUXSEL1

RANGE_SEL
COARSE_EN

COARSE_SLOAD
COARSE_SDIN

COARSE_SCLK
OSC_PWR_EN

FPGA_CLK_P
FPGA_CLK_N

FINE_SEL_0_P
FINE_SEL_0_N
FINE_SEL_1_P
FINE_SEL_1_N
FINE_SEL_2_P
FINE_SEL_2_N
FINE_SEL_3_P
FINE_SEL_3_N
FINE_SEL_4_P
FINE_SEL_4_N

ONESHOT_RST_P
ONESHOT_RST_N

ADC_OUT_P
ADC_OUT_N

TRIGGERED_P
TRIGGERED_N

LDAC_N
DAC_CS_N
DAC_SCK

DAC_MOSI
DAC_MISO

DAC_RST_N
SERDES_MODE_SEL

SERDES_RST_N
SERDES_MDC

SERDES_MDIO

DAC_MUXOUT

SERDES_POWER_EN

5V25

Power supply

psu.sch

3V3

3V0_N

1V8

GND

1V0

5V0_N

12V0

3V3_N

2V5

A5V0

3V3_PLL
3V3_CLKBUF

5V25D3V3

3V3_PLL
GND

ADC_OUT_P
ADC_OUT_N

ADC_VT
REFCLK_SINGLE_VT

LTRIG_VT

A5V0

GND
5V0_N

3V3

1V8
GND

3V0_N

REFCLK_SINGLE_VT
EXT_CLK_SEL

Sample clock muxing

sample-clockmux.sch

PLL_SAMPCLK_P
PLL_SAMPCLK_N

EXT_SAMPCLK_P
EXT_SAMPCLK_N

LVL_SAMPCLK_P
LVL_SAMPCLK_N

SAMPLE_MUXSEL0
SAMPLE_MUXSEL1

CLKOUT0_P
CLKOUT0_N

CLKOUT1_P
CLKOUT1_N

3V3
GND

ONESHOT_RST_P
ONESHOT_RST_N

TRIGGERED_P
TRIGGERED_N

TRIGGERED_P
TRIGGERED_N
ADC_OUT_P
ADC_OUT_N

EXT_CLK_SEL

ONESHOT_RST_P
ONESHOT_RST_N

DAC_MUXOUT

LDAC_N
DAC_CS_N
DAC_SCK
DAC_MOSI
DAC_MISO
DAC_RST_N

DAC_MUXOUT
LDAC_N
DAC_CS_N
DAC_SCK
DAC_MOSI
DAC_MISO
DAC_RST_N

SERDES_MODE_SEL
SERDES_RST_N

SERDES_MDC
SERDES_MDIO

SERDES_MODE_SEL
SERDES_RST_N
SERDES_MDC
SERDES_MDIO

OSC_PWR_EN

OSC_OS
OSC_FS1
OSC_FS0

OSC_PWR_EN

OSC_OE
OSC_OS
OSC_FS1
OSC_FS0

OSC_OE
3V3_PLL

PLL_SYNC
PLL_HOLDOVER

PLL_LD
PLL_LE

PLL_CLK
PLL_DATA

PLL_CLKIN0
PLL_CLKIN1

PLL_SYNC
PLL_HOLDOVER
PLL_LD
PLL_LE
PLL_CLK
PLL_DATA
PLL_CLKIN0
PLL_CLKIN1

SAMP_MUXSEL0
SAMP_MUXSEL1

SAMP_MUXSEL0
SAMP_MUXSEL1

Phase control

phase-control.sch

FINEPHASE_P
FINEPHASE_N

COARSEPHASE_P
COARSEPHASE_N

CLKIN0_P
CLKIN0_N

CLKIN1_P
CLKIN1_N

3V3
GND

COARSE_EN
COARSE_SLOAD
COARSE_SDIN
COARSE_SCLK

3V3_N

FINE_SEL0_P
FINE_SEL0_N

FINE_SEL1_P
FINE_SEL1_N

FINE_SEL2_P
FINE_SEL2_N

FINE_SEL3_P
FINE_SEL3_N

FINE_SEL4_P
FINE_SEL4_N

3V3_CLKBUF
GND

3V3
GND

3V3_N

COARSE_EN
COARSE_SLOAD

COARSE_SDIN
COARSE_SCLK

FINE_SEL0_P
FINE_SEL0_N

FINE_SEL1_P
FINE_SEL1_N

FINE_SEL2_P
FINE_SEL2_N

FINE_SEL3_P
FINE_SEL3_N

FINE_SEL4_P
FINE_SEL4_N

RANGE_SEL
COARSE_EN
COARSE_SLOAD
COARSE_SDIN
COARSE_SCLK

FINE_SEL0_P
FINE_SEL0_N
FINE_SEL1_P
FINE_SEL1_N
FINE_SEL2_P
FINE_SEL2_N
FINE_SEL3_P
FINE_SEL3_N
FINE_SEL4_P
FINE_SEL4_N

LVCMOS33

Analog sensors

1V8

LVCMOS18

3V3

1V8
1V0
3V0_N
3V3_N
5V0_N

12V0

GND

GND
12V0_RAW 1 2

F1
3A

1
2
3

J2
BARREL

FB1
MPZ2012S101AT000

12V0

RANGE_SELGND

2V5

2V5

A5V0

5V25

GND

3V3_CLKBUF
3V3_PLL

3V3_CLKBUF

3V3_CLKBUF

SERDES_POWER_EN

MAX -2V to +2V INPUT

FPGACLK_P
FPGACLK_N

FPGACLK_P
FPGACLK_N

LVDS

SERDES_POWER_EN

3V3_CLKBUF

5V25

D3V3

D3V3

1

2

J12
SMA

1

2

J11
SMA

GND

GND

Phase shifted sampling clock out
for debugging or external logic

M1
TRACEPAD

M2
LOGO1

M3
LOGO2

M4
LOGO3

M5
LOGO4

M6
LOGO5

M7
LOGO6

GND

1V8

FID1
FIDUCIAL

FID2
FIDUCIAL

FID3
FIDUCIAL

FID4
FIDUCIAL

FID5
FIDUCIAL

FID6
FIDUCIAL
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J5
SMA

REFCLK_SINGLE

GND
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2

J3
SMA

REFCLK_DIFF_P

GND

1

2

J4
SMA

REFCLK_DIFF_N

GND
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VTP1

Q_N 10
Q_P 11

VCCO12

VEE13
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RTN15

VCCI16

IN_P2

IN_N3

VTN4

VCCI5

LE_N6

LE_P7

NC/GND 8VCCO9

VEEPAD

U1
HMC675LP3E

C16
530Z104KT10T

C17

530Z104KT10T

REFCLK_DIFF_P_AC
REFCLK_DIFF_N_AC

REFCLK0_P
REFCLK0_N

3V3

GND

GND

GND

3V0_N

C13
330 pF

C7
100 pF

C1
100 pF

GND

3V3

C21
4.7 uF

C25
100 pF

C14
330 pF

C8
100 pF

C2
100 pF

GND

1V8

C22
4.7 uF

3V0_N

C3
100 pF

C9
330 pF

C15
4.7 uF

GND
GND1V8

+
-

VTP1

Q_N 10
Q_P 11

VCCO12

VEE13

HYS 14

RTN15

VCCI16

IN_P2

IN_N3

VTN4

VCCI5

LE_N6

LE_P7

NC/GND 8VCCO9

VEEPAD

U2
HMC675LP3E

REFCLK1_P
REFCLK1_N

3V3

GND

GND

GND

3V0_N

C18
330 pF

C10
100 pF

C4
100 pF

GND

3V3

C23
4.7 uF

C26
100 pF

C19
330 pF

C11
100 pF

C5
100 pF

GND

1V8

C24
4.7 uF

3V0_N

C6
100 pF

C12
330 pF

C20
4.7 uF

GND
GND1V8

REFCLK_SINGLE_VT

EXT_CLK_SEL

REFCLK1_P

REFCLK1_N

REFCLK0_P

REFCLK0_N

PLL_EXTCLK_P
PLL_EXTCLK_N

C32
4.7 uF

C33
0.47 uF

C35
0.47 uF

GND

C28

530Z104KT10T

C29

530Z104KT10T

Q1_P 1

Q4_P 10

Q4_N 11

EN12

IBUF_TS13

CLKIN0_N14

VREF_AC15

VTH16

CLKIN0_P17

MUX_SEL18

CLKIN1_N19

Q1_N 2

CLKIN1_P20

OBUF_OS21

VDD22

Q0_P 23

Q0_N 24

VDD3

Q2_P 4

Q2_N 5

VDD6

Q3_P 7

Q3_N 8

VDD9

GNDPAD

U3
PI6C59S6005

C30

530Z104KT10T

C31

530Z104KT10T

REFCLK0_AC_P
REFCLK0_AC_N

REFCLK1_AC_P

REFCLK1_AC_N

GND

3V3

GND

AC coupled CML refclk in

BUF1_ICM

C27
0.01 uF

GND

SAMPLE_EXTCLK_P
SAMPLE_EXTCLK_N

Unused outputs left floating
per datasheet page 8

C34
0.47 uF

C36
0.47 uF

BUF1_IN_SEL

1
2
3

JP1
JUMPER_0402

BUF1_IN_SEL
3V3

GND

Unclear from datasheet what the point of the TS pin is.
Why do we care about bias voltage if AC coupling?
Leave this jumper so we can debug in hardware as needed

CDR_EXTCLK_P
CDR_EXTCLK_N

3V3_CLKBUF

3V3_CLKBUF

C322

530Z104KT10T

C323

530Z104KT10T
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MSP2 1

REFGND10

AGND11

LDAC12

CS13

SCK14

MISO15

MOSI16

TGP17

VCCIO18

MUXIN02

MUXIN220

VOUT2 21

VOUT3 22

MUXIN323

RST24

REF 25

REFCOMP 26

REFGND27

VCC28

AGND29

VOUT0 3

OVRTMP 30

MSP0 31

MSP1 32

VOUT1 4

MUXIN15

AV+7

AV-8

MUXOUT 9

AV-PAD

U4
LTC2664CUH-16#PBF

LTRIG_VT

REFCLK_SINGLE_VT
ADC_VT

A5V0

5V0_N

GND

DAC_MUXOUT

LDAC_N
CS_N

SCK

MOSI
MISO

RST_N

1V8

GND

C214
1 uF

A5V0

GND

C216
0.1 uF

1V8

C217
0.01 uF

GND

C218
0.1 uF

GND

C215
1 uF

R27
10K 1V8

GNDR24
10K

GNDR26
10K

A5V0R25
10K

+/- 2.5V, start up at zero

GND

HMC675 has -2 to +2V absolute max
DAC has 2.5V range so we need to attenuate by 0.8x
to safely use the full dynamic range.

R106

5K 0.1%

VOUT0
VOUT1
VOUT2

R107

5K 0.1%

R108

5K 0.1%

R109 20K 0.1%
R110 20K 0.1%
R111 20K 0.1%

GND

VOUT3

1
2

TP2
HEADERGND

1 TP1
TESTPOINT

C324
1 uF

C325
0.1 uF

5V0_N

C326
0.1 uF

R137
10KGND RST_N
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IN
P

U
T

O
U

T
P

U
T

XAUI PORT A

INA1_PA1

INA0_NA3
INA0_PA4

OUTA0_PA6

OUTA0_NA7

INA1_NB1

INA2_PB2

OUTA1_PB5

OUTA1_NB6

INA2_NC2

OUTA2_PC4

OUTA2_NC5

INA3_PD1

INA3_NE1

OUTA3_NE3
OUTA3_PF3

U5A
TLK10232

10GBASE-R PORT

HSRXA_NA12
HSRXA_PB12

HSTXA_PD12

HSTXA_NE12

HSRXB_NG12
HSRXB_PH12

HSTXB_PK12

HSTXB_NL12

U5C
TLK10232

C
O

R
E

 D
P

LL
 A

POWER

S
/E

S
E

R
D

E
S

 A
S

E
R

D
E

S
 D

T
E

R
M

VDDRA_LSC3

VDDO0C7

VDDA_LSD2

VPPD7

VDDRA_HSE11

VDDDE6

DVDDE7

VDDDE8

VDDA_HSF11

VDDA_LSF2

VDDT_LSF4

VDDDF6

DVDDF7

VDDT_HSF9

VDDA_HSG10

VDDA_LSG2

VDDT_LSG4

DVDDG6
DVDDG8

VDDDH6

DVDDH7

VDDDH8

VDDRB_HSJ11

VDDA_LSJ2

VDDRB_LSK3

VDDO1K7

U5D
TLK10232

GROUND

GNDA11

GNDA2

GNDA5

GNDB11

GNDB3

GNDB4

GNDB7

GNDC1

GNDC12
GNDC6

GNDD10

GNDD11

GNDD3

GNDD5

GNDE2

GNDE4

GNDF1

GNDF10

GNDF12

GNDF5

GNDF8

GNDG1

GNDG11

GNDG3

GNDG5

GNDG7

GNDH11

GNDH2

GNDH4

GNDJ12
GNDJ5

GNDK1

GNDK11
GNDK6

GNDL11

GNDL3

GNDL4

GNDL7

GNDM12

GNDM2

GNDM5

U5E
TLK10232

GND

Channel B not used

GND

CDR_EXTCLK_P
CDR_EXTCLK_N

PLL_CDRCLK_P
PLL_CDRCLK_N

CDR_DIN_P

CDR_DIN_N

1V0

GND

1V8

SERDES_MODE_SEL

SERDES_RST_N

SERDES_MDC
SERDES_MDIO

NC1

TDI_OUT10

Vss11

NC12

PGND13

HALT14

Vccaux2

Vss3

TMS4

Vss5

TCK6

Vss7

TDO_IN8

Vss9 J6
XILINX_JTAG

OE1

OS2

GND3

OUT_P 4

OUT_N 5

VDD6

FS17

FS08

U6
LMK61PD0A2

OSC_PWR_EN

Need to power cycle osc to change frequency

OSC_OE
OSC_OS

OSC_FS1
OSC_FS0

3V3

C56

530Z104KT10T

C57

530Z104KT10T

CDR_DIN_AC_P

CDR_DIN_AC_N

R2
100GND

CTL/STATUS

CLKOUTB_NA10

PDTRXA_NA8

CLKOUTB_PA9

LS_OK_IN_AB10

TMSB8

PRBSENB9

CLKOUTA_NC10

AMUXA C11

TDIC8

CLKOUTA_PC9

AMUXB D4

TDOD6

TCKD8

LS_OK_OUT_AD9

PRTAD0 E10

TRST_NE5

LOSAE9

PRTAD1 G9

MODE_SELH10

RESET_NH5

LS_OK_OUT_BH9

GPI0 J10PDTRXB_NJ4

PRTAD3 J6

MDIOJ7
MDCJ8

PRBS_PASSJ9

REFCLK1_NK10

LOSBK8

REFCLK1_PK9

TESTEN L10

LS_OK_IN_BL8

PRTAD2 L9

REFCLK0_PM10

REFCLK0_NM11

PRTAD4 M8

ST/MDIO_MODEM9

U5F
TLK10232

IN
P

U
T

O
U

T
P

U
T

XAUI PORT B

INB0_PH1

OUTB0_NH3

INB0_NJ1

OUTB0_PJ3

INB1_PK2

OUTB1_NK4
OUTB1_PK5

INB2_PL1

INB1_NL2

OUTB2_NL5
OUTB2_PL6

INB2_NM1

INB3_PM3

INB3_NM4

OUTB3_NM6
OUTB3_PM7

U5B
TLK10232

R3
100

R4
100

R5
100

GND

R6
100

R7
100

R8
100

R9
100

R10
100

GND

1V8

SERDES_REFCLK0_P
SERDES_REFCLK0_N

C61

530Z104KT10T

C62

530Z104KT10T

SRC0_AC_P
SRC0_AC_N

C63

530Z104KT10T

C64

530Z104KT10T

SRC1_AC_P
SRC1_AC_N

C65

530Z104KT10T

C66

530Z104KT10T

SCLKO_DC_P
SCLKO_DC_N

GND

R11
1K1V8

SERDES_TDI
SERDES_TDO

SERDES_TMS
SERDES_TCK

R12
33

R13
DNP1V8

1V8
GND

SERDES_TMS
SERDES_TCK
SERDES_TDO
SERDES_TDI

OSC_VDD

SERDES_REFCLK0_P
SERDES_REFCLK0_N

GND
A1V0_SERDES

A1V0T_SERDES

A1V8_PLL_SERDES

Max 15 MHz JTAG

C72
4.7 uF

C75
0.47 uF

C81
0.47 uF

1V8

GND
VDDO decoupling

1V8

FB4
BLM15PX121SN1D

C71
4.7 uF

C78
4.7 uF

A1V8_PLL_SERDES

C85
0.47 uF

C91
0.47 uF

C97
0.47 uF

C100
0.47 uF

GND
PLL decoupling

GND

1V0

C102
0.47 uF

C99
0.47 uF

C93
0.47 uF

C87
0.47 uF

C80
0.47 uF

C74
4.7 uF

C70
4.7 uF

Digital SERDES decoupling

GND

1V0

C101
0.47 uF

C98
0.47 uF

C92
0.47 uF

C86
0.47 uF

C79
0.47 uF

C73
4.7 uF

C69
4.7 uF

Digital core decoupling

1V0

FB3
BLM31KN121SZ1L

C68
4.7 uF

C77
4.7 uF

C84
0.47 uF

C90
0.47 uF

C96
0.47 uF

GND
Termination decoupling

A1V0T_SERDES

1V0

FB2
BLM31KN121SZ1L

C67
4.7 uF

C76
4.7 uF

C83
0.47 uF

C89
0.47 uF

C95
0.47 uF

GND
SERDES analog decoupling

A1V0_SERDES

C94
0.47 uF

A1V0_SERDES

C88
0.47 uF

C82
0.47 uF

GND

C59
4.7 uF

C60
0.47 uF

IN1

GND2

EN3

OUT 4

GNDPAD

U13
SIP32408

GND

OSC_VDD

GND

C58
0.47 uF

CDR PLL reference clock

CDR_POWER_EN

R74
10K GND

R75
10K

GND

R
97

10
K

GND

R
98 2K

1V8

R99
10KGND

R101
DNP 1V8

R100
DNP 1V8

DO NOT use external pull resistors
on OSC_FS* since they are 3-level
straps. Default with FS0/FS1 floating
is 156.25 MHz.

OS floating = LVDS output
OE pulled high = output active

R102
10K

GND

OSC_PWR_EN

R103
10K

OSC_VDD

OSC_OE

R23
10K

GND
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CDRCLK_P
CDRCLK_N

EXTCLK_P
EXTCLK_N

3V3

GND

SAMPCLK_P
SAMPCLK_N

SYNC

STATUS_HOLDOVER
STATUS_LD

UWIRE_LE
UWIRE_CLK

UWIRE_DATA

STATUS_CLKIN0
STATUS_CLKIN1

CLKOUT0_P 1

CLKOUT2_P 13

CLKOUT2_N 14

CLKOUT3_N 15
CLKOUT3_P 16

CLKOUT4_P 19

CLKOUT0_N 2

CLKOUT4_N 20

CLKOUT5_N 21
CLKOUT5_P 22

CLKIN1_P25

CLKIN1_N26

CLKIN0_P28

CLKIN0_N29

CLKOUT1_N 3

OSCOUT1_P 31

OSCOUT1_N 32

OSCIN_P36

OSCIN_N37

OSCOUT0_P 39

CLKOUT1_P 4

OSCOUT0_N 40

CLKOUT6_P 48

CLKOUT6_N 49

CLKOUT7_N 50
CLKOUT7_P 51

CLKOUT8_P 53

CLKOUT8_N 54

CLKOUT9_N 55
CLKOUT9_P 56

CLKOUT10_P 58

CLKOUT10_N 59

CLKOUT11_N 60
CLKOUT11_P 61

U14A
LMK04806

VCC_VCO10 LDObyp1 11

LDObyp2 12VCC_CLK2317

VCC_CLK4518

GND23

VCC_D24

VCC_CLKIN30
CPOUT1 34

VCC_PLL1_CP135

VCC_PLL238

VCC_PLL2_CP241

CPOUT2 42

VCC_PLL243

VCC_CLKOUT6747

VCC_CLKOUT8952

VCC_CLKOUT101157

VCC_CLKOUT0264

GNDPAD

U14B
LMK04806

STATUS_HOLDOVER27

STATUS_LD33

UWIRE_LE44

UWIRE_CLK45

UWIRE_DATA46

SYNC6

STATUS_CLKIN062

STATUS_CLKIN163

U14C
LMK04806

VCC_CP1

VCC_CP2
3V3

3V3

VCC_CP1

FB5
BLM15PX121SN1D

C103
4.7 uF

3V3

GND

C107
4.7 uF

C110
0.47 uF

VCC_CP2

FB6
BLM15PX121SN1D

C104
4.7 uF

3V3

GND

C108
4.7 uF

C111
0.47 uF

C105
4.7 uF

3V3

GND

C106
4.7 uF

C109
0.47 uF

C112
0.47 uF

C113
0.47 uF

C115
0.47 uF

C117
0.47 uF

C118
0.47 uF

C120
0.47 uF

C122
0.47 uF

C123
0.47 uF

C125
0.47 uF

C126
0.47 uF

PLL_CP1

PLL_CP1

GND

C116
47 uF

R14
150

PLL1 loop filter

C119
27 pF

PLL_CP2

GND

C121
2700 pF

R15
1K 1%

PLL2 loop filter

CTL1

EN2

GND3

OUT_P 4

OUT_N 5

VDD6

U15
ASG-D-V-A-125.000MHZ

PLL1_CLK_P
PLL1_CLK_N

GND

PLL_CP1
3V3

3V3

C124
0.47 uF

GND

PLL_CP2

C127
10 uF

GND

C128
0.1 uF

PLL CONFIGURATION
Loop 1
  1.6 mA charge pump gain
  25 MHz phase det
Loop 2
  3.2 mA charge pump gain
  2.5 GHz Fvco
  50 MHz PFD
  C3/C4 = 0.01 nF
  R3/R4 = 0.2K

C114
1 uF

FPGACLK_P
FPGACLK_N

1

2

J14
SMA

1

2 J13
SMA

GND

GND

PLLOUT_P
PLLOUT_N

PLL clock out
for debugging

1

2

J23
SMA

1

2 J22
SMA

GND

GND

OSCOUT_P
OSCOUT_N

Debug test point
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ONESHOT_RST_P
ONESHOT_RST_N

ONESHOT_FINEPHASE_P
ONESHOT_FINEPHASE_N

2V5

GND

ONESHOT_TRIGGERED_P
ONESHOT_TRIGGERED_N

Q1_P 1

Q4_P 10

Q4_N 11

EN12

IBUF_TS13

CLKIN0_N14

VREF_AC15

VTH16

CLKIN0_P17

MUX_SEL18

CLKIN1_N19

Q1_N 2

CLKIN1_P20

OBUF_OS21

VDD22

Q0_P 23

Q0_N 24

VDD3

Q2_P 4

Q2_N 5

VDD6

Q3_P 7

Q3_N 8

VDD9

GNDPAD

U7
PI6C59S6005

RANGE_SEL

3V3_CLKBUF

C176
4.7 uF

C182
0.47 uF

C184
0.47 uF

3V3_CLKBUF

GND

C183
0.47 uF

C185
0.47 uF

C181
0.01 uF

3V3

1
2
3

JP4
JUMPER_0402

BUF4_IN_SEL
3V3

GND

BUF4_IN_SEL
3V3

GND

C177

530Z104KT10T

C178

530Z104KT10T
CPHASE_P
CPHASE_N

C179

530Z104KT10T

C180

530Z104KT10T

FPHASE_P
FPHASE_N

C186
4.7 uF

C188
0.47 uF

C190
0.47 uF

3V3_CLKBUF

GND

C189
0.47 uF

C191
0.47 uF

3V3

1
2
3

JP5
JUMPER_0402

BUF5_IN_SEL
3V3

GND

BUF5_IN_SEL
3V3

GND
Q1_P 1

Q4_P 10

Q4_N 11

EN12

IBUF_TS13

CLKIN0_N14

VREF_AC15

VTH16

CLKIN0_P17

MUX_SEL18

CLKIN1_N19

Q1_N 2

CLKIN1_P20

OBUF_OS21

VDD22

Q0_P 23

Q0_N 24

VDD3

Q2_P 4

Q2_N 5

VDD6

Q3_P 7

Q3_N 8

VDD9

GNDPAD

U18
PI6C59S6005

3V3_CLKBUF

GND

R22
1KGND

RST0_N
RST0_P

RST1_N
RST1_P

RST2_N
RST2_P

GND

RST0_P
RST0_N

2V5
GND

CLK0_P
CLK0_N

CLK0_P
CLK0_N

CLK1_P
CLK1_N

RST1_P
RST1_N

VT_D1

Q_N 10
Q_P 11

VCC12

VTR13

R_P14

R_N15

VTR_N16

D_P2

D_N3

VT_D_N4
VTCLK5

CLK_P6

CLK_N7

VTCLK_N8

VEE9

VEEPAD

U19
NB7V52MMNG

CLK2_P
CLK2_N

RST2_P
RST2_N

SHREG0_P
SHREG0_N

SHREG1_P
SHREG1_N

SHREG2_P
SHREG2_N

GND
2V5

C192
0.47 uF

2V5

GND

C193
0.47 uF

C194
0.47 uF

C195
0.47 uF

FF decoupling

VT_D1

Q_N 10
Q_P 11

VCC12

VTR13

R_P14

R_N15

VTR_N16

D_P2

D_N3

VT_D_N4
VTCLK5

CLK_P6

CLK_N7

VTCLK_N8

VEE9

VEEPAD

U21
NB7V52MMNG

Q1_P 1

Q4_P 10

Q4_N 11

EN12

IBUF_TS13

CLKIN0_N14

VREF_AC15

VTH16

CLKIN0_P17

MUX_SEL18

CLKIN1_N19

Q1_N 2

CLKIN1_P20

OBUF_OS21

VDD22

Q0_P 23

Q0_N 24

VDD3

Q2_P 4

Q2_N 5

VDD6

Q3_P 7

Q3_N 8

VDD9

GNDPAD

U22
PI6C59S6005

C197
4.7 uF

C198
0.47 uF

C200
0.47 uF

3V3_CLKBUF

GND

C199
0.47 uF

C201
0.47 uF

3V3_CLKBUF

GND

3V3

1
2
3

JP6
JUMPER_0402

BUF6_IN_SEL
3V3

GND

BUF6_IN_SEL
GND
GND

2V5

SHREG1_P
SHREG1_N

Synchronize one-shot reset to line clock Register and buffer sampling clock

R
36

33
K

R
32

10
K

GND2V5

RST_1V9
2V5

Can't tie D_N to ground to
get differential 1! Max
D_P - D_N is 1200 mV

ONESHOT_COARSEPHASE_N
ONESHOT_COARSEPHASE_P

C275

530Z104KT10T

C276

530Z104KT10T

CLK0_AC_P
CLK0_AC_N

CLK1_P
CLK1_N

C277 530Z104KT10T
C278 530Z104KT10T

CLK1_AC_P
CLK1_AC_N

CLK2_P
CLK2_N

C279 530Z104KT10T
C280 530Z104KT10T

CLK2_AC_P
CLK2_AC_N

C283
530Z104KT10T

C284
530Z104KT10T

RST0_AC_P
RST0_AC_N

C285
530Z104KT10T

C286
530Z104KT10T

RST1_AC_P
RST1_AC_N

C287
530Z104KT10T

C288
530Z104KT10T

RST2_AC_P
RST2_AC_N

C293
530Z104KT10T

C294

530Z104KT10T

SH0_AC_P
SH0_AC_N

C295
530Z104KT10T

C296

530Z104KT10T

SH1_AC_P
SH1_AC_N

C297
530Z104KT10T

C298

530Z104KT10T

SH2_AC_P
SH2_AC_N

C307

530Z104KT10T

C308

530Z104KT10T

ORST_AC_P
ORST_AC_N

VT_D1

Q_N 10
Q_P 11

VCC12

VTR13

R_P14

R_N15

VTR_N16

D_P2

D_N3

VT_D_N4
VTCLK5

CLK_P6

CLK_N7

VTCLK_N8

VEE9

VEEPAD

U20
NB7V52MMNG

IN_P2

IN_N3 OUT_N 6
OUT_P 7

VCC8

VSSPAD

U40
DS25BR150

TRIG_P
TRIG_N

CML-to-LVDS buffer for FPGA input

3V3_CLKBUF
GND

C311
0.47 uF

GND

CLKOUT_AC_P
CLKOUT_AC_N

C313

530Z104KT10T

C314

530Z104KT10T

CLKOUT_P
CLKOUT_N

C187
0.01 uF

TRG_N
TRG_P

GND

GND

1

2 J17
SMA

1

2

J18
SMA

Comparator:
LE low: track
LE high: hold

So we track during reset
and latch after a couple of clocks

ADC_LE_N
ADC_LE_P

TRIG_P
TRIG_N

Fanout buffers for shift register clock/reset signals

R130
10KRANGE_SEL GND

R131
909

Weakly pull reset inputs of FFs to "reset"
to prevent self oscillation before FPGA loads
We have 50 ohms to 1V8, need to hit 100 mV differential

RST0_N GND

1V8

1V81V8

C196
0.47 uF

1V8

C202
0.47 uF

GND

C203
0.47 uF

C204
0.47 uF

C207
0.47 uF

C208
0.47 uF

C209
0.47 uF

C210
0.47 uF

C211
0.47 uF

R132
909RST0_P 1V8

R133
909RST1_N GND

R134
909RST1_P 1V8

R135
909RST2_N GND

R136
909RST2_P 1V8
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ADC_DIN
ADC_VT

3V3

3V0_N

GND

1V8

ADC_OUT_P
ADC_OUT_N

ADC_LE_P
ADC_LE_N

+
-

VTP1

Q_N 10
Q_P 11

VCCO12

VEE13

HYS 14

RTN15

VCCI16

IN_P2

IN_N3

VTN4

VCCI5

LE_N6

LE_P7

NC/GND 8VCCO9

VEEPAD

U8
HMC675LP3E

C139
330 pF

C136
100 pF

C133
100 pF

GND

3V3

C142
4.7 uF

C144
100 pF

C140
330 pF

C137
100 pF

C134
100 pF

GND

1V8

C143
4.7 uF

3V0_N

C135
100 pF

C138
330 pF

C141
4.7 uF

GND

GND

GND

R18
DNP

GND

C309530Z104KT10T

C310530Z104KT10T

ADC_LE_AC_N
ADC_LE_AC_P

R85
49.9

GND

R86
49.9

GND IN_P2

IN_N3 OUT_N 6
OUT_P 7

VCC8

VSSPAD

U41
DS25BR150

3V3
GND

C312
0.47 uF

GND

ADC_CML_P
ADC_CML_N
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LTRIG_DIN

LTRIG_CDROUT_P
LTRIG_CDROUT_N

3V3

3V0_N

GND

1V8

LTRIG_VT

LTRIG_SAMPOUT_P
LTRIG_SAMPOUT_N

+
-

VTP1

Q_N 10
Q_P 11

VCCO12

VEE13

HYS 14

RTN15

VCCI16

IN_P2

IN_N3

VTN4

VCCI5

LE_N6

LE_P7

NC/GND 8VCCO9

VEEPAD

U9
HMC675LP3E

C43
330 pF

C40
100 pF

C37
100 pF

GND

3V3

C46
4.7 uF

C48
100 pF

C44
330 pF

C41
100 pF

C38
100 pF

GND

1V8

C47
4.7 uF

3V0_N

C39
100 pF

C42
330 pF

C45
4.7 uF

GND

GND

Q1_P 1

Q4_P 10

Q4_N 11

EN12

IBUF_TS13

CLKIN0_N14

VREF_AC15

VTH16

CLKIN0_P17

MUX_SEL18

CLKIN1_N19

Q1_N 2

CLKIN1_P20

OBUF_OS21

VDD22

Q0_P 23

Q0_N 24

VDD3

Q2_P 4

Q2_N 5

VDD6

Q3_P 7

Q3_N 8

VDD9

GNDPAD

U10
PI6C59S6005

C51
4.7 uF

C52
0.47 uF

C54
0.47 uF

3V3_CLKBUF

GND

C53
0.47 uF

C55
0.47 uF

GND

C49
530Z104KT10T

C50
530Z104KT10T

GND

Common mode is VCCO-0.15 = 1.65V
Vout = 1.8 to 1.5, 300 mV differential

3V3_CLKBUF

3V3_CLKBUF

GND
GNDC262

0.01 uF

3V3_CLKBUF

1
2
3

JP8
JUMPER_0402

BUF8_IN_SEL
3V3_CLKBUF

GND

BUF8_IN_SEL
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5V01

3V3 100

3V3 105

3V3 106

3V3 111

3V3 112

3V3 117

3V3 118

GND 121
GND 122
GND 123
GND 124
GND 125
GND 126
GND 127
GND 128

2V513
2V514
2V519

5V02

2V520
2V525
2V526

5V03

2V531
2V532
2V537
2V538

1V839

5V04

1V840
1V845
1V846

5V05

1V851

1V852

1V857
1V858

5V06

1V863
1V864

3V3 69

2V57

3V3 70

3V3 75

3V3 76

2V58

3V3 81

3V3 82

3V3 87

3V3 88

3V3 93

3V3 94

3V3 99

J7A
CONN_INTEGRALSTICK_FPGA_HOST

LVDS_DQ8_N10

IO_2V511

LVDS_DQ8_P12

LVDS_DQ7_N15

LVDS_DQ6_N16

LVDS_DQ7_P17

LVDS_DQ6_P18

LVDS_DQ5_N21

LVDS_DQ4_N22

LVDS_DQ5_P23

LVDS_DQ4_P24

LVDS_DQ3_N27

LVDS_DQ2_N28

LVDS_DQ3_P29

LVDS_DQ2_P30

LVDS_DQ1_N33

LVDS_DQ0_N34

LVDS_DQ1_P35

LVDS_DQ0_P36

IO_2V59

J7C
CONN_INTEGRALSTICK_FPGA_HOST

3V31

3V3103

3V3104

3V3109

3V3110

3V3115

3V3116

GND 121
GND 122
GND 123
GND 124
GND 125
GND 126
GND 127
GND 128

3V313

GND 14

3V319

GND 2

GND 20

3V325

GND 26

3V331

3V332

3V337

3V338

3V343

3V344

3V349

3V350

3V355

3V356

3V361

3V362

3V367

3V368

3V37

3V373

3V374

3V379

GND 8

3V380

3V385

3V386

3V391

3V392

3V397

3V398

J8A
CONN_INTEGRALSTICK_MCU_HOST

PA3106
PA0108

PA5114

PA828

PA930

PA1034

PA1136

PA1240

J8C
CONN_INTEGRALSTICK_MCU_HOST

PB1118

PB1039

PB1541
PB1445

PB4/TRST_N71

PB575

PB082

PB284

J8D
CONN_INTEGRALSTICK_MCU_HOST

PC3102

PC0112

PC1042

PC1252

PC288

PC1399

J8E
CONN_INTEGRALSTICK_MCU_HOST

PD1121

PD1223

PD1333

PD246

PD1447

PD148

PD851

PD953

PD054

PD1557

PD658

PD1059

PD760

PD363

PD465

PD569

J8F
CONN_INTEGRALSTICK_MCU_HOST

PE911

PE1115

PE1217

PE1527
PE1429

PE73

PE1335

PE85

PE077

PE181

PE283

PE387

PE689

PE109

PE493

PE595

J8G
CONN_INTEGRALSTICK_MCU_HOST

ETH_B_P 10

ETH_B_N 12

ETH_C_P 16

ETH_C_N 18

ETH_D_P 22

ETH_D_N 24

ETH_A_P 4

ETH_A_N 6

J8H
CONN_INTEGRALSTICK_MCU_HOST

PF9100

PF0101

PF1105

PF2107

PF3111

PF4117

PF5119

PF790
PF694

PF896

J8I
CONN_INTEGRALSTICK_MCU_HOST

CH3_TAP1

CH1_N10

CH1_P11

CH1_TAP12

LED1_N13
LED1_P14

LED2_N15
LED2_P16

SHLD17

CH3_N2

CH3_P3

CH2_P4

CH2_N5
CH2_TAP6

CH4_TAP7
CH4_P8

CH4_N9

J9
0826-1G1T-23-F

R16
470

R17
470

ETH_A_TAP

ETH_B_TAP

ETH_C_TAP

ETH_D_TAP

ETH_A_TAP

ETH_B_TAP

ETH_C_TAP

ETH_D_TAP

C129
0.1 uF

C130
0.1 uF

C131
0.1 uF

C132
0.1 uF

GND

ETH_A_P
ETH_A_N

ETH_B_P
ETH_B_N

ETH_C_P
ETH_C_N

ETH_D_P
ETH_D_N

5V25 GND

GNDD3V3

D2V5

D1V8

D3V3

EXT_CLK_SEL
OSC_OE
OSC_OS

OSC_FS1
OSC_FS0

PLL_SYNC
PLL_HOLDOVER

PLL_LD
PLL_LE

PLL_CLK
PLL_DATA

PLL_CLKIN0
PLL_CLKIN1

SAMP_MUXSEL0
SAMP_MUXSEL1

RANGE_SEL
COARSE_EN

COARSE_SLOAD
COARSE_SDIN

COARSE_SCLK
OSC_PWR_EN

IO_3V3101

IO_3V3102

IO_3V3103

IO_3V3104

IO_3V3_CKN107

IO_3V3108

IO_3V3_CKP109

IO_3V3110

IO_3V3113

IO_3V3114

IO_3V3115

IO_3V3116

IO_3V3119

IO_3V3120

IO_3V3_CLK71

IO_3V3_CLK72

IO_3V373

IO_3V374

IO_3V377

IO_3V378

IO_3V379

IO_3V380

IO_3V383

IO_3V384

IO_3V385

IO_3V386

IO_3V389

IO_3V390

IO_3V391

IO_3V392

IO_3V395

IO_3V396

IO_3V397

IO_3V398

J7D
CONN_INTEGRALSTICK_FPGA_HOST

FPGA_CLK_P

FPGA_CLK_N

FINE_SEL_0_P
FINE_SEL_0_N

FINE_SEL_1_P
FINE_SEL_1_N

FINE_SEL_2_P
FINE_SEL_2_N

FINE_SEL_3_P
FINE_SEL_3_N

FINE_SEL_4_P
FINE_SEL_4_N

ONESHOT_RST_P
ONESHOT_RST_N

ADC_OUT_P
ADC_OUT_N

TRIGGERED_P
TRIGGERED_N

LDAC_N
DAC_CS_N
DAC_SCK

DAC_MOSI
DAC_MISO

DAC_RST_N
SERDES_MODE_SEL

SERDES_RST_N
SERDES_MDC

SERDES_MDIO

IO_1V8_CLK41

IO_1V842

IO_1V8_CLK43

IO_1V844
IO_1V847
IO_1V848
IO_1V849
IO_1V850
IO_1V853
IO_1V854
IO_1V855
IO_1V856
IO_1V859
IO_1V860
IO_1V861
IO_1V862
IO_1V865
IO_1V866
IO_1V867
IO_1V868

J7B
CONN_INTEGRALSTICK_FPGA_HOST

DAC_MUXOUT

NC 1

TDI_OUT 10

Vss 11

NC 12

PGND 13

HALT 14

Vccaux 2

Vss 3

TMS 4

Vss 5

TCK 6

Vss 7

TDO_IN 8

Vss 9

J10
XILINX_JTAG

D3V3
GND

JTAG_TMS
JTAG_TCK
JTAG_TDO
JTAG_TDI

JTAG_TDI
JTAG_TMS
JTAG_TCK
JTAG_TDO

MCU_RST_N113

FPGA_DONE120

TCK64

TDI66

TMS70

TDO72

FPGA_RST_N76

MCU_BOOT078

J8B
CONN_INTEGRALSTICK_MCU_HOST

SERDES_POWER_EN

ETH_LED1_N

ETH_LED2_N

D3V3

D3V3

ETH_LED2_N

D

G

S

Q1A
SSM6N58NU

transistors/mos/*.*

GND

ETH_LED2_EN

ETH_LED1_N

D

G

S

Q1B
SSM6N58NU

transistors/mos/*.*

GND

ETH_LED1_EN

ETH_LED2_EN
ETH_LED1_EN

C321
0.1 uF ETH_GNDGND

1
2

J19
JUMPER

MCU_RST_N
FPGA_RST_N

FPGA_RST_N
GND

1
2

J20
JUMPER

MCU_RST_N
GND

1
2

J21
JUMPER

MCU_BOOT0
D3V3

MCU_BOOT0

SMA_GPIO_P
SMA_GPIO_N

SMA_GPIO_P

SMA_GPIO_N

1

2 J24
SMA

1

2

J25
SMA

GND

GND

D01

D710

GND11

3V312

D12

D23

D34

GND5
3V36

D47

D58

D69

J26
PMOD_HOST

D3V3

GND

GPIO0
GPIO1
GPIO2
GPIO3

GPIO0
GPIO1
GPIO2
GPIO3
GPIO4
GPIO5
GPIO6

GPIO7

GPIO4
GPIO5
GPIO6
GPIO7

1 TP32
GROUNDCLIP

GND

1 TP33
GROUNDCLIP

GND

1 TP34
GROUNDCLIP

GND

1 TP35
GROUNDCLIP

GND
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5V25

3V3

3V0_N

1V8

GND

1V0

5V0_N

12V0

3V3_N

2V5

A5V0

A5V0: estimated 3 mA from 12V in
Conservatively: 4.9C rise (70 mW) at 10 mA

VOUT 1

GND4
VIN8

GNDPAD

U26
MCP1755ST-5002E/MC

C220
4.7 uF 5V

GND

C219
4.7 uF 12V

VIN1

GND2
CPOUT 3

VOUT 4

VFB5

EN6

C1- 7

C1+ 8

GNDPAD

U27
LM27761

5V25

GND

C224
1 uF 5V

5V25

C221
4.7 uF 5V

C222
4.7 uF 5V

GND

C223
2.2 uF 5V

R28309K 1%

5V0_N_FB

R29100K 1%

5V0_N
GND

5V0_N: estimated 3 mA from 5.25V in
Vout = -1.22 * (R28+R29)/R29
R29 > 50 kR (use 100K)
Use 309K (ideal 309.836K) for -4.99V

SMPS w/ 3 mA load, no thermal
analysis necessary

Vout = 3.0 * (Radj * 50 uA)
Radj = 1V/(150 uA) = 6.667 kR
Use 6.65K for 0.9975V

Connect two in parallel to spread out heat generation
0.15V * 3A = 0.45W total, estimate 0.3W worst case per chip
Assuming 1cm^2 plane for heatsinking, 30.8C rise.
Bigger planes will improve this
Typical SERDES power is << 3A which will also help,
especially if we power down the unused channel

VIN1

VOUT 10

VOUT 11

VOUT 12

SENSE 13

SS14

PG 15EN16

VIN2

VIN3

VIN4

REFCAP5

VREG6

GND7

VADJ 8

VOUT 9

GNDPAD

U28
ADP1763Z-1.0

1V15_INT

1V0_SENSE
R31

0

R30
1K

1V0_PGOOD

D3V3

C229
1 uF

GND

C226
1 uF

C227
22 nF

GND

1V15_INT

C228
22 uF

C225
4.7 uF

GND

C233
22 uF

GND

1V15_INT

1V0_SENSE
R35

0

GND

C232
22 uF

C230
4.7 uF

GND

C234
22 uF

GND

1V0

R33
5 mR

R34
5 mR

1V0_SS

1V0_SSC231
1 uF

GND

1V0_REF

1V0_REF

VIN1

VOUT 10

VOUT 11

VOUT 12

SENSE 13

SS14

PG 15EN16

VIN2

VIN3

VIN4

REFCAP5

VREG6

GND7

VADJ 8

VOUT 9

GNDPAD

U29
ADP1763Z-1.0

-5V analog supply (3 mA)

+5V analog supply (<10 mA)

1.15V intermediate rail (2.6A)

1V15_INT

1.0V CDR SERDES supply (2.6A)

+5.25V supply for INTEGRALSTICK (<1A typ)

R41
1.27K

GND

C240
22 uF 16V

GND

12V0

C243
22 uF 16V

GND

R46
10K D3V35V0_PGOODEN1 PGOOD 10

VIN2

GND3 VOUT 4
SENSE 5

TRIM6

GND7

SEQ/TRK9

U32
OKL-T/3-W12P-CR42

20K
R47

05V0_SENSE

+3.3V supply for clock buffers (1.4A)

3V3_PLL

3V3_CLKBUF

+3.3V supply for PLL and VCO (0.85A)

+3.3V supply for other loads (0.25A)

VIN1

VOUT 10

VOUT 11

VOUT 12

VOUT 13

VOUT 14

VIN15
VIN16

VIN2

VIN3

EN4

PG 5

GND6

SS7 ADJ 9

GNDPAD

U31
ADP1741

+3.5V intermediate rail 1 (1.4A)

3V5_INT1

C241
4.7 uF

GND

3V5_INT2

C239
10 nF

3V5_INT1

GND

R40
DNP

GND

1V0_VADJ

1V0_VADJ

R44
113K

R48

20K 0.1%

R43
0 3V3_CLKBUF_SENSE

GND

C242
4.7 uF

GND

R45
100K D3V33V3_CLKBUF_PGOOD

VIN1

VOUT 10

VOUT 11

VOUT 12

VOUT 13

VOUT 14

VIN15
VIN16

VIN2

VIN3

EN4

PG 5

GND6

SS7 ADJ 9

GNDPAD

U33
ADP1741

C246
4.7 uF

GND

3V5_INT1

C244
10 nF

3V5_INT1

GND

R51
113K

R55

20K 1%

R49
0 3V3_PLL_SENSE

GND

C248
4.7 uF

GND

R53
100K D3V33V3_PLL_PGOOD

0.2V drop * 0.85A = 0.17W
7.14C rise

0.2V drop * 2A = 0.4W
16.8C rise

Vout = 0.5*(1 + R44/R48), R48 < 60 kR
R44=113K gives 3.325V

VIN1

VOUT 10

VOUT 11

VOUT 12

VOUT 13

VOUT 14

VIN15
VIN16

VIN2

VIN3

EN4

PG 5

GND6

SS7 ADJ 9

GNDPAD

U34
ADP1741

C247
4.7 uF

GND

3V5_INT1

C245
10 nF

3V5_INT1

GND

R52
113K

R56

20K 1%

R50
0 3V3_SENSE

GND

C249
4.7 uF

GND

R54
100K D3V33V3_PGOOD

0.2V drop * 0.25A = 0.05W
2.1C rise

Rtrim(k) = 5.91 / (5.25 - 0.591) = 1.27K

R58
2.05K

GND

C237
22 uF 16V

GND

12V0

C238
22 uF 10V

GND

R60
10K D3V33V5_PGOODEN1 PGOOD 10

VIN2

GND3 VOUT 4
SENSE 5

TRIM6

GND7

SEQ/TRK9

U35
OKL-T/3-W12P-CR59

20K
R61

03V5_SENSE

Rtrim(k) = 5.91 / (3.5 - 0.591) = 2.03K nominal

R37
10.5K

GND

C235
22 uF 16V

GND

12V0

C236
22 uF 10V

GND

R39
10K1V1_PGOODEN1 PGOOD 10

VIN2

GND3 VOUT 4
SENSE 5

TRIM6

GND7

SEQ/TRK9

U30
OKL-T/3-W12P-CR38

20K
R57

01V1_SENSE

Rtrim(k) = 5.91 / (1.15 - 0.591) = 10.57K nominal

+2.7V intermediate rail (0.7A)

2V7_INT

R68
2.8K

GND

C252
22 uF 16V

GND

12V0

C255
22 uF 10V

GND

R70
10K D3V32V7_PGOODEN1 PGOOD 10

VIN2

GND3 VOUT 4
SENSE 5

TRIM6

GND7

SEQ/TRK9

U38
OKL-T/3-W12P-CR69

20K
R71

02V7_SENSE

Rtrim(k) = 5.91 / (2.7 - 0.591) = 2.80K nominal

+2.5V supply for flipflops (0.5A)

+1.8V supply for SERDES/comparators (0.2A)

-3.0V supply for comparators (0.1A)

-3.3V supply for delay line (0.2A)

3V5_INT1

3V5_INT2

R62
2.05K

GND

C250
22 uF 16V

GND

12V0

C251
22 uF 10V

GND

R64
10K D3V33V5_PGOOD2EN1 PGOOD 10

VIN2

GND3 VOUT 4
SENSE 5

TRIM6

GND7

SEQ/TRK9

U36
OKL-T/3-W12P-CR63

20K
R65

03V5_SENSE2

Rtrim(k) = 5.91 / (3.5 - 0.591) = 2.03K nominal

+3.5V intermediate rail 2 (1.4A)

2V7_INT

VIN1

GND2
CPOUT 3

VOUT 4

VFB5

EN6

C1- 7

C1+ 8

GNDPAD

U37
LM27761

GND

C257
1 uF 5V

3V5_INT1

C253
4.7 uF 5V

C254
4.7 uF 5V

GND

C256
2.2 uF 5V

R66147K 1%

3V0_N_FB

R67100K 1%

5V0_N
GND

3V0_N: estimated 100 mA from 3.5V in
Vout = -1.22 * (R66+R67)/R67
R67 > 50 kR (use 100K)
Use 147k (ideal 145.9k) for -3.0V

Thermal analysis TODO

3V5_INT1 VIN1

GND2
CPOUT 3

VOUT 4

VFB5

EN6

C1- 7

C1+ 8

GNDPAD

U39
LM27761

GND

C261
1 uF 5V

3V5_INT1

C258
4.7 uF 5V

C259
4.7 uF 5V

GND

C260
2.2 uF 5V

R72174k 1%

3V3_N_FB

R73100K 1%

5V0_N
GND

3V3_N: estimated 100 mA from 3.5V in
Vout = -1.22 * (R66+R67)/R67
R67 > 50 kR (use 100K)
Use 174k (ideal 170.5k) for -3.3V

Thermal analysis TODO

D3V3

1V15_INT

VIN1

VOUT 10

VOUT 11

VOUT 12

VOUT 13

VOUT 14

VIN15
VIN16

VIN2

VIN3

EN4

PG 5

GND6

SS7 ADJ 9

GNDPAD

U42
ADP1741

C317
4.7 uF

GND

C315
10 nF

GND

R89
80.6K

R93

20K 1%

R87
0 2V5_SENSE

GND

C319
4.7 uF

GND

R91
100K D3V32V5_PGOOD

0.2V drop * 0.5A = 0.1W
4.2C rise

2V7_INT

2V7_INT

VIN1

VOUT 10

VOUT 11

VOUT 12

VOUT 13

VOUT 14

VIN15
VIN16

VIN2

VIN3

EN4

PG 5

GND6

SS7 ADJ 9

GNDPAD

U43
ADP1741

C318
4.7 uF

GND

C316
10 nF

GND

R90
52.3K

R94

20K 1%

R88
0 1V8_SENSE

GND

C320
4.7 uF

GND

R92
100K D3V31V8_PGOOD

0.9V drop * 0.2A = 0.18W
7.6C rise

2V7_INT

1V0_PGOOD

Test points for power rails
Integrated 10x low-Z probes

1
2

TP3
HEADERGND

R112
953A5V0

1
2

TP4
HEADERGND

R113
9535V0_N

Test points for low current power rails
Integrated 20x low-Z probes

1
2

TP5
HEADERGND

R114
4531V15_INT

1
2

TP6
HEADERGND

R115
4531V0

1
2

TP7
HEADERGND

R116
4535V25

1
2

TP8
HEADERGND

R117
4533V3_CLKBUF

1
2

TP9
HEADERGND

R118
4533V3_PLL

1
2

TP10
HEADERGND

R119
4533V3

1
2

TP11
HEADERGND

R120
4533V5_INT1

1
2

TP12
HEADERGND

R121
4533V5_INT2

1
2

TP13
HEADERGND

R122
4533V0_N

1
2

TP14
HEADERGND

R123
4533V3_N

1
2

TP15
HEADERGND

R124
4532V5

1
2

TP16
HEADERGND

R125
4531V8

1
2

TP17
HEADERGND

R126
4532V7_INT

1
2

TP18
HEADERGND

R127
45312V0

1 TP19
TESTCLIP

GND

1 TP20
TESTCLIP

GND

1V1_PGOOD

1V0_PGOOD

5V0_PGOOD

3V3_CLKBUF_PGOOD

3V3_PLL_PGOOD

3V3_PGOOD

3V5_PGOOD 3V5_PGOOD2

2V7_PGOOD1V8_PGOOD

2V5_PGOOD

1 TP21
PROBEPAD

1 TP22
PROBEPAD

1 TP26
PROBEPAD

1 TP27
PROBEPAD

1 TP28
PROBEPAD

1 TP29
PROBEPAD

1 TP23
PROBEPAD

1 TP30
PROBEPAD

1 TP31
PROBEPAD

1 TP24
PROBEPAD

1 TP25
PROBEPAD

Test points for power-good signals
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PLL_SAMPCLK_P
PLL_SAMPCLK_N

EXT_SAMPCLK_N

LVL_SAMPCLK_P
LVL_SAMPCLK_N

SAMPLE_MUXSEL0
SAMPLE_MUXSEL1

Q1_P 1

Q4_P 10

Q4_N 11

EN12

IBUF_TS13

CLKIN0_N14

VREF_AC15

VTH16

CLKIN0_P17

MUX_SEL18

CLKIN1_N19

Q1_N 2

CLKIN1_P20

OBUF_OS21

VDD22

Q0_P 23

Q0_N 24

VDD3

Q2_P 4

Q2_N 5

VDD6

Q3_P 7

Q3_N 8

VDD9

GNDPAD

U11
PI6C59S6005

Q1_P 1

Q4_P 10

Q4_N 11

EN12

IBUF_TS13

CLKIN0_N14

VREF_AC15

VTH16

CLKIN0_P17

MUX_SEL18

CLKIN1_N19

Q1_N 2

CLKIN1_P20

OBUF_OS21

VDD22

Q0_P 23

Q0_N 24

VDD3

Q2_P 4

Q2_N 5

VDD6

Q3_P 7

Q3_N 8

VDD9

GNDPAD

U12
PI6C59S6005

CLKOUT0_P
CLKOUT0_N

CLKOUT1_P
CLKOUT1_N

3V3

GND

C145
4.7 uF

C150
0.47 uF

C152
0.47 uF

3V3

GND

C151
0.47 uF

C153
0.47 uF

3V3
BUF2_IN_SEL

1
2
3

JP2
JUMPER_0402

BUF2_IN_SEL
3V3

GND

GND

C149

530Z104KT10T

EXT_CLK_AC_P
EXT_CLK_AC_N

LVL_CLK_AC_PC146

530Z104KT10T

LVL_CLK_AC_N

EXT_SAMPCLK_P
C148

530Z104KT10T

C147

530Z104KT10T C154
0.01 uF

3V3

3V3

GND

C158
4.7 uF

C159
0.47 uF

C161
0.47 uF

3V3

GND

C160
0.47 uF

C162
0.47 uF

3V3
BUF3_IN_SEL

1
2
3

JP3
JUMPER_0402

BUF3_IN_SEL
3V3

GND

GND

C155
530Z104KT10T

C156

530Z104KT10T

MUXCLK0_AC_P
MUXCLK0_AC_N

MUXCLK0_P

MUXCLK0_N

C157
0.01 uF

3V3

C205

530Z104KT10T

C206

530Z104KT10T

MUXCLK1_AC_P

MUXCLK1_AC_N

1

2

J16
SMA

1

2 J15
SMA

GND

GND

CLKOUT2_P
CLKOUT2_N

Muxed clock/trigger signal for debugging
or external DAQ hardware

SAMPLE_MUXSEL1
R128
10KGND

SAMPLE_MUXSEL0
R129
10KGND
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FINEPHASE_P
FINEPHASE_N

CLKIN0_P

CLKIN0_N

3V3

GND

COARSE_EN
COARSE_SLOAD
COARSE_SDIN
COARSE_SCLK

3V3_N

FINE_SEL0_P
FINE_SEL0_N

FINE_SEL1_P
FINE_SEL1_N

FINE_SEL2_P
FINE_SEL2_N

FINE_SEL3_P
FINE_SEL3_N

FINE_SEL4_P
FINE_SEL4_N

GND 1

B1_N10
GND 11

B2_P12

B2_N13

GND 14

B3_P15

B3_N16

B4_N18
B4_P19

IN_P2

GND 20

GND 21

OUT_N 22
OUT_P 23

GND 24

GND 26

VEE27

VR28

VB_GND 29

IN_N3

VEE30

GND 31

GND 4

GND 5

B0_P6

B0_N7

B1_P9

VEEPAD

U16
HMC856

C164
4.7 uF

C165
100 pF

3V3_N

GND

C168
100 pF

3V3
R19
165K

DELAY_VR

R20
100K 3V3_N

-1200 to +400 mV -> 500 to 1350 mV p-p
-800 mV gives 700 mV p-p output

C173
100 pF

C174
100 pF

C175
4.7 uF

GND

R21
10 GND

VCC1

VT110

GND11

VCC112

Q1_N 13
Q1_P 14

VCC115
VCC016

Q0_N 17
Q0_P 18

VCC019

EN 2

GND20

VT021

IN0_N22
IN0_P23

VT024

SLOAD 3

SDIN 4

SCLK 5

VCC6

VT17

IN1_P8

IN1_N9

GNDPAD

U17
NB6L295

GND

CLKIN1_N
CLKIN1_P

C163
4.7 uF

3V3

GND

C166
0.47 uF

C169
0.47 uF

C171
0.47 uF

C172
0.47 uF

C170
0.47 uF

C167
0.47 uF

3V3

GND

3V3

GND

Need nonzero differential on IN1 per datasheet
footnote 1 on page 3. IN1_N must be 1050 to
3150 mV so we can't just ground it.

Fine delay line for PLL/CDR mode (1 Tsps max when combined w/ LMK04806)

Coarse delay line for non-repetitive triggers (90 GSa/s max)

C269

530Z104KT10T

C270

530Z104KT10T

CLKIN0_AC_P

CLKIN0_AC_N

C263
530Z104KT10T

C264
530Z104KT10T

C271
530Z104KT10T

C272
530Z104KT10T

C265
530Z104KT10T

C266
530Z104KT10T

C273
530Z104KT10T

C274
530Z104KT10T

C267
530Z104KT10T

C268
530Z104KT10T

FS0_AC_P
FS0_AC_N

FS1_AC_P
FS1_AC_N

FS2_AC_P
FS2_AC_N

FS3_AC_P
FS3_AC_N

FS4_AC_P
FS4_AC_N

NOTE: FINE_SEL inputs are AC coupled despite being slow.
This effectively makes them dynamic logic.
To prevent invalid states from appearing on on the input buffers,
the FPGA must periodically invert the delay value and return to
the desired value, during the dead time in between acquisitions.
Calculations suggest 75 us to discharge coupling cap.
Enforcing 1 MHz min toggle rate should be conservative.

R76
10KFS0_AC_N 3V3_N

We want FS* to default to 5'b11111 at power up.
Terminator is 600R to ground on both sides.
P side is left floating so terminator pulls it high.
10K gives us -186 mV at the N side.

R77
10KFS1_AC_N

R78
10KFS2_AC_N

R79
10KFS3_AC_N

R80
10KFS4_AC_N

R81
10K

R82
10K

3V3
GND

C291

530Z104KT10T

C292

530Z104KT10T

CLKIN1_AC_P
CLKIN1_AC_N COARSEPHASE_N

COARSEPHASE_P

R83
127 COARSEPHASE_P3V3

R84
82GND

LVPECL Thevenin load resistors

R95
127 COARSEPHASE_N3V3

R96
82GND

R104
10KGND COARSE_EN

R105
10K COARSE_SLOAD


