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100MHz in the loop
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External_SPI_test_Con

100MHz in the loop

2 20

PLL_SDI_EXT

PLL_SCLK_EXT

PLL_CS_EXT

PLL_SDO_EXT

D31 D32 D33 D34

SPI_EXT_TEST
SPI_EXT_TEST

D35 D36

SPARE_IO_0

SPARE_IO_1

D37

SPARE_IO_2

Test connector to hookup a microcrontroller.
LVCMOS 3V3! No buffers direct to the FPGA.

Spare IO can be used for various functions 
depends on the firmware.
Signal direction depends on firmware
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3 20

100MHz in the loop

Connectors  PLL Control & DAC 

LVDS_DAC

LVDS_DAC_SYNC_N

LVDS_DAC

Text on Board =>
LVDS !

LVDS_SPI_PLL

SH

LVDS_PLL_SCLK_N

LVDS_PLL_SCLK_P

LVDS_PLL_SDI_N

LVDS_PLL_SDI_P

LVDS_PLL_SDO_N

LVDS_PLL_SDO_P

LVDS_PLL_CS_N

LVDS_PLL_CS_P

LVDS_PLL_STAT_N

LVDS_PLL_STAT_P
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LVDS_PLL_LOCK_P
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D
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LVDS_SPI_PLL

G
N

D

IO
2
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1

D48
ESD122DMYR

2 3

1

LVDS_PLL_SYNC_N

LVDS_PLL_SYNC_P

LVDS_DAC_SYNC_P
LVDS_DAC_SDI_N
LVDS_DAC_SDI_P

LVDS_DAC_SDO_P
LVDS_DAC_SDO_N

LVDS_DAC_SCLK_N
LVDS_DAC_SCLK_P

SH

10

D15P24B4GV00LF

From WR. Tune
Reference oscillator.

Wire Terminal

Wire Terminal

Wire Terminal

SPARE_0

SPARE_1

E
SD

M
30

31
M

X
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G

1

V
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V
9

1
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E
SD

M
30

31
M

X
T5

G



QSPI_BUS

SPI_EXT_TEST

DAC_LVCMOS

PLL_SPI_LVCMOSLVDS_SPI_PLL

LVDS_DAC

SWITCH_LED

100MHZ_EXT_INT

FPGA_CLK

RESET_MICRO_BLAZE_N

QSPI_BUS

CONFIG

JTAG
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FPGA_Spartan7

100MHz in the loop

4 20

FPGA_POWER

FPGA_CONFIG

FPGA_BANK_14_34

DAC_LVCMOS

PLL_SPI_LVCMOS

QSPI_BUS

SPI_EXT_TEST

LVDS_DAC

LVDS_SPI_PLL

DAC_LVCMOS

PLL_SPI_LVCMOS

QSPI_BUS

SPI_EXT_TEST

LVDS_DAC

LVDS_SPI_PLL

JTAG

CONFIG
CONFIG

JTAG

SWITCH_LED
SWITCH_LED

100MHZ_EXT_INT
100MHZ_EXT_INT

FPGA_CLK
FPGA_CLK

RESET_MICRO_BLAZE_N

R
E

SE
T_

M
IC

R
O

_B
LA

ZE
_N

Sheet 6

Sheet 7

Sheet 5
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FPGA_BANK_14_34

100MHz in the loop
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IO_L3N_T0_DQS_EMCCLK_14

IO_L4P_T0_D04_14

IO_L4N_T0_D05_14

IO_L3P_T0_DQS_PUDC_B_14

IO_L1P_T0_D00_MOSI_14

IO_L1N_T0_D01_DIN_14

IO_L5P_T0_D06_14

IO_L5N_T0_D07_14

IO_L2N_T0_D03_14

IO_L6P_T0_FCS_B_14

IO_L6N_T0_D08_VREF_14

IO_L11N_T1_SRCC_14

IO_L2P_T0_D02_14

IO_L8P_T1_D11_14

IO_L8N_T1_D12_14

IO_L11P_T1_SRCC_14

IO_0_14

IO_L7N_T1_D10_14

IO_L10N_T1_D15_14

IO_L12N_T1_MRCC_14

IO_L7P_T1_D09_14

IO_L10P_T1_D14_14

IO_L9N_T1_DQS_D13_14

IO_L12P_T1_MRCC_14

IO_L9P_T1_DQS_14

IO_L13P_T2_MRCC_14

IO_L13N_T2_MRCC_14

IO_L14P_T2_SRCC_14

IO_L14N_T2_SRCC_14

IO_L17P_T2_D30_14

IO_L17N_T2_D29_14

IO_L18P_T2_D28_14

IO_L18N_T2_D27_14

IO_L19P_T3_D26_14

IO_L19N_T3_D25_VREF_14

IO_L16P_T2_CSI_B_14

IO_L16N_T2_D31_14

IO_L15N_T2_DQS_DOUT_CSO_B_14

IO_25_14

IO_L20P_T3_D24_14

IO_L20N_T3_D23_14

IO_L15P_T2_DQS_RDWR_B_14

IO_L21N_T3_DQS_D22_14

IO_L23P_T3_D19_14

IO_L23N_T3_D18_14

IO_L21P_T3_DQS_14

IO_L24P_T3_D17_14

IO_L24N_T3_D16_14

IO_L22P_T3_D21_14

IO_L22N_T3_D20_14

IO_L3N_T0_DQS_34

IO_L2N_T0_34

IO_L2P_T0_34

IO_L4N_T0_34

IO_L5N_T0_34

IO_L5P_T0_34

IO_L3P_T0_DQS_34

IO_L4P_T0_34

IO_0_34

IO_L11N_T1_SRCC_34

IO_L1N_T0_34

IO_L6N_T0_VREF_34

IO_L6P_T0_34

IO_L11P_T1_SRCC_34

IO_L10N_T1_34

IO_L1P_T0_34

IO_L7N_T1_34

IO_L10P_T1_34

IO_L7P_T1_34

IO_L9N_T1_DQS_34

IO_L8N_T1_34

IO_L8P_T1_34

IO_L12N_T1_MRCC_34

IO_L9P_T1_DQS_34

IO_L12P_T1_MRCC_34

IO_L14N_T2_SRCC_34

IO_L14P_T2_SRCC_34

IO_L13N_T2_MRCC_34

IO_L13P_T2_MRCC_34

IO_L15N_T2_DQS_34

IO_L15P_T2_DQS_34

IO_L17N_T2_34

IO_L17P_T2_34

IO_L16N_T2_34

IO_L16P_T2_34

IO_L18N_T2_34

IO_L22N_T3_34

IO_L22P_T3_34

IO_25_34

IO_L18P_T2_34

IO_L19N_T3_VREF_34

IO_L19P_T3_34

IO_L23N_T3_34

IO_L23P_T3_34

IO_L20N_T3_34

IO_L24N_T3_34

IO_L20P_T3_34

IO_L21N_T3_DQS_34

IO_L21P_T3_DQS_34

IO_L24P_T3_34

BANK14
3V3

BANK34
2V5

QSPI_BUS

QSPI_CS

QSPI_DQ0
QSPI_DQ1

QSPI_BUS

LVDS_SPI_PLL
LVDS_SPI_PLL

LVDS_DAC

PLL_SPI_LVCMOS

PLL_CS_LVCMOS
PLL_SCLK_LVCMOS

PLL_SDI_LVCMOS
PLL_SDO_LVCMOS

PLL_SYNC_LVCMOS
PLL_STAT_LVCMOS

PLL_SPI_LVCMOS

DAC_LVCMOS

SPI_EXT_TEST

PLL_CS_EXT
PLL_SCLK_EXT
PLL_SDI_EXT
PLL_SDO_EXT

SPI_EXT_TEST

LVDS_DAC

LVDS_PLL_CS_P
LVDS_PLL_CS_N
LVDS_PLL_SCLK_P
LVDS_PLL_SCLK_N

LVDS_PLL_SDI_P
LVDS_PLL_SDI_N
LVDS_PLL_SDO_P
LVDS_PLL_SDO_N
LVDS_PLL_LOCK_P
LVDS_PLL_LOCK_N
LVDS_PLL_SYNC_P
LVDS_PLL_SYNC_N
LVDS_PLL_STAT_P
LVDS_PLL_STAT_N
LVDS_DAC_SYNC_P
LVDS_DAC_SYNC_N
LVDS_DAC_SCLK_P
LVDS_DAC_SCLK_N

LVDS_DAC_SDI_P
LVDS_DAC_SDI_N

LVDS_DAC_SDO_P
LVDS_DAC_SDO_N

SPARE_0
SPARE_1

SPARE_IO_0
SPARE_IO_1
SPARE_IO_2

PLL_LOCK_LVCMOS

Note  for Layout :
Nets can be swapped (respect bank volatge).
However, there are some exceptions:
mrcc, srcc type pind and pins for the eeprom. 

Fixed

3V3 LVCMOS

2V5 LVDS

SWITCH_LED
SWITCH_LED

LED_0
LED_1
LED_2

RESET_N

SW_0
SW_1

SPI_DAC_SDI_LVCMOS
PUDC_B

Backup 100MHz CLK
Place jumper to disable.

PUSHB_0

UART_TX
UART_RX

SW_2
SW_3

FPGA_CLK
FPGA_CLK

FPGA_CLK_P
FPGA_CLK_N

100 Ohm diff 

SPI_DAC_SYNC_LVCMOS

QSPI_DQ2
QSPI_DQ3

PUSHB_1
PUSHB_2_MCU_RESET

RESET_MICRO_BLAZE_N

2jmp2

J32

1

DAC_LVCMOS

SPI_DAC_SDO_LVCMOS

FPGA_CLK is derived from the OCXO master,
so all internal clk are now phase related which
is benficial w.r.t. spurs and other unwanted "guests".
In normal use the "rescue" clk should be turn off.  

D
N

P

100MHZ_EXT_INT

SPI_DAC_SCLK_LVCMOS

A0

A1

A2

SDA

SCL
EEPROM

SUPP
VCC GND

NC

5

2

24AA025E48

D61

3

1

6

8

24AA025E48

7

D61

4

SCL

SDA

I2C_EEPROM

SCL
SDA

U23
XC7S50-1FTGB196C

A10

A12

A13

B10

B11

B12

B13

B14

C10

C11

C12

C14

D10

D12

D13

D14

E11

E12

E13

F11

F12

F13

F14

G11

G14

H11

H12

H13

H14

J11

J12

J13

J14

K11

K12

L12

L13

L14

M10

M11

M12

M13

M14

N10

N11

N14

P10

P11

P12

P13

U23
XC7S50-1FTGB196C

A2

A3

A4

A5

B1

B2

B3

B5

B6

C1

C3

C4

C5

D1

D2

D3

D4

E2

E4

F1

F2

F3

F4

G1

G4

H1

H2

H3

H4

J1

J2

J3

J4

K3

K4

L1

L2

L3

L5

M1

M2

M3

M4

M5

N1

N4

P2

P3

P4

P5

Bank14

Bank34
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FPGA_CONFIG

100MHz in the loop

6 20

CCLK_0

DXN_0

DXP_0 PROGRAM_B_0

M0_0

M1_0

M2_0

CFGBVS_0

INIT_B_0

DONE_0

JTAG

TCK_0

TMS_0

TDO_0

TDI_0

CFGBVS Pulled to 3V3 this pin selects the voltage IO for bank 0  
See UG470 7 Series config guide  Table 2-4  

See UG470 7 Series config guide  Table 4-2  

CONFIG

MODE_0
MODE_1
MODE_2

FPGA_DONE

PROG

JTAG

INIT_B_0

TDI
TCK

TMS
TDO

QSPI_BUS
QSPI_SCK

CONFIG

JTAG

QSPI_BUS

PROGRAM_B_0 (PROG) Active low reset.
When pulsed low the FPGA config is cleared and reloaded from FLASH.BANK0

3V3

U23
XC7S50-1FTGB196CA8

J7

J8 L7

M7

M8

M9

N7

P8

P9

U23
XC7S50-1FTGB196C

A7

M6

P6

P7

Bank0



Ground

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

Power

VCCINT

VCCINT

VCCBRAM

VCCINT

VCCINT

VCCAUX

VCCINT

VCCO_14

VCCO_34

VCCBRAM

VCCINT

VCCAUX

VCCINT

VCCBRAM

VCCINT

VCCAUX

VCCO_14

VCCO_34

VCCINT

VCCINT

VCCAUX

VCCO_14

VCCO_34

VCCO_0

VCCO_0

BANK0:
BANK14:
BANK34:
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FPGA_POWER

100MHz in the loop

7 20

FPGA Power bank
3V3
2V5
3V3

UG483 Table 2-1 (XC7S15 FTGB196):
VCCINT: 1x 100uF, 2x 4.7uF, 2x 0.47uF
VCCBRAM: 1x 47uF, 1x 4.7uF, 1x 0.47uF
VCCAUX: 1x 47uF, 1x 4.7uF, 2x 0.47uF
VCCO: 1x 47uF, 2x 4.7uF, 4x 0.47uF

XADC

V
C

C
B

A
TT

_0
G

N
D

A
D

C
_0

V
C

C
A

D
C

_0

VREFN_0

VP_0
VN_0

VREFP_0

U23

H8

H7

G8

G7

F
8

F
7

B
8 XC7S50-1FTGB196C

U23
XC7S50-1FTGB196C

A1

A11

A14

A6

A9

B4

B7

B9

C13

C2

C6

C7

C8

C9

D11

D5

D7

D9

E1

E10

E14

E3

E6

E8

F5

F9

G10

G12

G3

G6

H5

H9

J10

J6

K1

K14

K5

K7

K9

L10

L11

L4

L6

L8

N12

N3

N5

N9

P1

P14

U23
XC7S50-1FTGB196C

D6

D8

E5

E7

E9

F10

F6

G13

G2

G5

G9

H10

H6

J5

J9

K10

K13

K2

K6

K8

L9

N13

N2

N6

N8

UG480 Figure 1-2
ADC is not used in this desgin

DS189 Table 2 note 9
If battery is not used,
connect VCCBATT to either
ground or VCCAUX
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FPGA_EEPROM_AND_JTAG

100MHz in the loop

8 20

C

S#

RESET#

HOLD#/DQ3

W#/DQ2

DQ1

DQ0

DNU

DNU

DNU

DNU

DNU

DNU

DNU

VCC

VSS

DONE
Open drain
UG470 Table 2-4

D
N

P

See datasheet
Table 1

SPI FLASH
See 
XAPP586

See UG470 7 Series config guide  Table 2-4  

D
N

P

10

5

14

9

3

16

U7
MT25QL128

MT25QL128ABA8ESF-0SIT

2

6

114

12

13

15

8

1

7

FPGA_DONE

PROG

MODE_2

MODE_0
MODE_1

CONFIG

INIT_B_0

QSPI_BUS

QSPI_SCK

QSPI_DQ1
QSPI_DQ0

QSPI_CS
QSPI_DQ0
QSPI_DQ1

QSPI_BUS

CONFIG

ESD protection

1
2

V
1

E
SD

M
30

31
M

X
T5

G

E
SD

M
30

31
M

X
T5

G

V
2

2
1

V
3

E
SD

M
30

31
M

X
T5

G

1
2

V
4

E
SD

M
30

31
M

X
T5

G

1
2

JTAG

3V3_VCCO
TMS
TCK
TDO
TDI

JTAG

QSPI_DQ2
QSPI_DQ3

QSPI_DQ2
QSPI_DQ3

MR

GND

VCC

RESET

SRT U8
MAX6414UK31+T

4

1

5

3

2

RESET_MICRO_BLAZE_N

2

V
5

E
SD

M
30

31
M

X
T5

G

1

UG470 Table 2-1
Configuration mode
Master Serial
Master SPI
Master BPI

Master SelectMap
JTAG
Slave SelectMap
Slave Serial
UG470 Table 2-1

M2
0
0
0
0
1
1
1
1

Bush With       
x1
x1,x2,x4
x8,x16

x8,x16
x1
x8,x16,x32
x1

M1
0
0
1
1
0
0
1
1

M0
0
1
0
1
0
1
0
1

|
|
|
|
|
|
|
|
|

|
|
|
|
|
|
|
|
|

|
|
|
|
|
|
|
|
|

D
N

P

D
N

P

2 jmp2

J31

1PowerOn Reset
270 ms

See XAPP586
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Switch_and_led
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LE
D

_0

LE
D

_1

LE
D

_2

R
E

SE
T_

N

SW
_1

SW
_0

SWITCH_LED
SWITCH_LED

PU
SH

B
_0

UART_TX
UART_RX

1
2

E
SD

M
30

31
M

X
T5

G

V
6

1
2

E
SD

M
30

31
M

X
T5

G

V
7

?

?

SW
_2

SW
_3

PU
SH

B
_1

PU
SH

B
_2

_M
C

U
_R

E
SE

T

Reset for microblaze 

Possible UART connection

LVCMOS 3V3
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INA

INB

INC

OUTD IND
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OUTB

OUTA
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C
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G
N

D
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EN1 EN2
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2 9 15

ISO7241

7 10
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12
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INA

INB

INC

OUTDIND
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OUTB

OUTA

G
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D
1

G
N

D
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V
C

C
1
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C

C
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D
1
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N

D
2

EN1EN2

3

5

1

U2

611

13

8

14

2915

ISO7241

710

4

12

16

SPI_ISOLATED_PLL

PLL_ISO_STAT
PLL_ISO_LOCK

PLL_ISO_CS
PLL_ISO_SCLK

PLL_ISO_SDI
PLL_ISO_SDO

PLL_ISO_SYNC

SPI_ISOLATED_PLL

Analog DomainDigital Domain

PLL_CS_LVCMOS
PLL_SCLK_LVCMOS
PLL_SDI_LVCMOS
PLL_SDO_LVCMOS

PLL_STAT_LVCMOS
PLL_LOCK_LVCMOS

PLL_SYNC_LVCMOS

PLL_SPI_LVCMOS
PLL_SPI_LVCMOS

INA

INB

INC

OUTD IND

OUTC

OUTB

OUTA

G
N

D
1

G
N

D
2

V
C

C
1

V
C

C
2

G
N

D
1

G
N

D
2

EN1 EN2

Text onboard

SPI_ISO_DAC_SDO

SPI_ISO_DAC_SDI

SPI_ISO_DAC_SCLK

SPI_ISO_DAC_SYNC

AGND

Wire Terminal

Wire Terminal

Wire Terminal

Wire Terminal

Wire Terminal

3

ISO7241

2

U3

8

14

4

9

16

13

7

5

6 11

1

15

12

10

SPI_ISOLATED_DAC

SPI_ISO_DAC_SYNC
SPI_ISO_DAC_SCLK

SPI_ISO_DAC_SDI
SPI_ISO_DAC_SDO

SPI_DAC_SYNC_LVCMOS
SPI_DAC_SCLK_LVCMOS
SPI_DAC_SDI_LVCMOS

SPI_ISOLATED_DAC

DAC_LVCMOS
SPI_DAC_SDO_LVCMOS

ISO_100MHZ_EXT_INT
100MHZ_EXT_INT

100MHZ_EXT_INT
ISO_100MHZ_EXT_INT

FPGA_CLK Coupled_CLK_IN

CLK_SHAPER

SPI_ISO_DAC_SYNC

SPI_ISO_DAC_SCLK

SPI_ISO_DAC_SDO

SPI_ISO_DAC_SDI

Coupled_CLK_IN
Coupled_CLK_IN

FPGA_CLK
FPGA_CLK

Wire Terminal

Wire Terminal

Wire Terminal

Wire Terminal

PLL_ISO_CS

PLL_ISO_SCLK

PLL_ISO_SDI

PLL_ISO_SDO

Wire TerminalPLL_ISO_SYNC

Isolation is done to prevent "common mode" noise 
progation from the fpga to the PLL (conducted)

DAC_LVCMOS

Sheet 11

Text onboard

PLL_ISO_SDI

PLL_ISO_SDO

PLL_ISO_SCLK

PLL_ISO_CS

AGND

PLL_ISO_SYNC
Wire Terminal

100MHZ_EXT_INT = LVCMOS 3V3
Drive"1" to enable internal OCXO
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FPGA_CLK_P

FPGA_CLK_N

FPGA_CLK
Coupled_CLK_IN

0H

5

Coupled_CLK_IN
FPGA_CLK

U18

5

7

12

11

2

LTC6957-1

10

8
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Guido Visser, Peter Jansweijer

20

ET Pathfinder demonstrator

100MHz in the loop

Guido Visser, Peter Jansweijer

2021-08-23

11

CLK_SHAPER

11500.04.02.0

FPGA clk Shaphing and isolating

100 Ohn diff 

galvanic isolation

FILT bandwidth = 160 MHz
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Vtune_OCXOSPI_ISOLATED_DAC
SPI_ISOLATED_DAC

100MHz_Out
100MHz_OutIN

G
N

D

C
O

U
PL

E
D

TE
R

M

NC

OUT

?

Text on Board :
Coupled output 0 dBm

Plevel  = 10 dBm

L1

5

ADC-10-4

6

43 2

1

VREF_OCXO

ISO_100MHZ_EXT_INT
ISO_100MHZ_EXT_INT

Pull low for int input
normal usage

50 Ohm

50 OhmDNP

Coupled_CLK
Coupled_CLK

To FPGA CLK Shaper and galvanic isolator

2 jmp2

J30

1

G
N

D

+

-

13

10

5

19

20

K1
1462051-2

14

2

22

6

1

21

15

7

17

11 12

Sheet 13

4.8W = 400 mA

Plevel  = 10 dBm

Vtune = 0 - 12V

Possible External OCXO tune:
Vtune = 0 - 12V



Drawn by

rev.

Sheet
Amsterdam

www.nikhef.nl

420 x 297mm

Designed by

A3

Date

by

Amsterdam

Size

Science Park 105, 1098XG,

+31-(0)20-5922000

Sheetname

Project

notes

:

:

of

OCXO_DAC

11500.04.02.0

Guido Visser, Peter Jansweijer

Guido Visser, Peter Jansweijer

ET Pathfinder demonstrator

2021-08-23

100MHz in the loop

13 20

G
N

D
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IN
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N
C

N
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N
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N
C OUT
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0P
1V

EN

NR
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2V
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4V
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8V

1P
6V

3P
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6P
4V

1
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4V
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G
N

D

SENSE

E
P

IN-

IN+

V
-

OUT

V
+

N
C

N
C

N
C

E
P

IN-

IN+

V
-

OUT

V
+

N
C

N
C

N
C

E
P

CS

SCLK

DIN

CLR

Vout

REFVDD

GND

Place all componest under the shielded can, to shield
it from EMI, and reduce the airflow around this circuit

  LTC6655

Slots in the board

Route the Vtune OCXO,short as possible to the OCXO.
The circuit in this box should be close as possible at the OCXO.

7V9 @ 10mA 5V @ 1mA

0-5V

Vtune = 0 to 12V (Guaranteed 0V22 - 11V75)

LTC6655BHLS8-5.0

Wire Terminal

Wire Terminal

2 18

13

12

15

3

20

5 768

1

4

TPS7A47

U13

21

17
91011

14

16

19

Wire Terminal

Wire Terminal

Wire Terminal

1004852

3
2
1

J56

jmp3

85

6

1

U10

EP 4

7

3

ADA4625-1

2

2

8

7

54

6

3

1EP

U11
ADA4625-1

Wire Terminal

U9

LTC2641

8

7 1

6

5

4

3

2

SPI_ISOLATED_DAC

SPI_ISO_DAC_SYNC

SPI_ISO_DAC_SCLK

SPI_ISO_DAC_SDI

SPI_ISO_DAC_SDO

Vtune_OCXO

Vtune_DAC

VREF_DAC

Vtune_OCXO

SPI_ISOLATED_DAC

VREF_OCXO

VREF_OCXO
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G
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G
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G
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STAT1

STAT2

SDO

SDI

SCLK

CS

CP
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VCO-

PECL0+

PECL0-

PECL1+

PECL1-

PECL2+

PECL2-

PECL3+

PECL3-

LV/CM+

LV/CM-

PLL_ISO_SYNC

PLL_ISO_CS
PLL_ISO_SCLK
PLL_ISO_SDI

PLL_ISO_LOCK
PLL_ISO_STAT
PLL_ISO_SDO
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PLL_ASY

100MHz in the loop

14 20

SPI_ISOLATED_PLL
SPI_ISOLATED_PLL

100MHZ_Ref_IN_PLL
100MHZ_Ref_IN_PLL

125MHz_P

125MHz_N

100MHz_P

100MHz_N

RESAMP_CLK_P

RESAMP_CLK_N

CLOCK_BUS
CLOCK_BUS

Loop filter

PL
L_

IS
O

_L
O

C
K

PL
L_

IS
O

_S
TA

T

1GHz SAW Oscilator

AUX_FREQ_P

AUX_FREQ_N

10MHz_P

10MHz_N

No RefLock

Plevel  = 10 dBm

12x 10nF decoupling for each pin Vref+, V+ and Vvco+

8x 10nF decoupling for each pin Vp#+1, VP#+2

10 MHz out only possible via LVDS output.
Set R DIVIDER=10 (for Fref=100MHz) and
route directly to LVDS output (see LTC6950
datasheet Block Diagram).
Slighty worse phase noise compared to LVPECL
T.b.d. measuremnet on evalboard.

U5

48

1

17

4218 13 416 3919 5129363320 8

49413831

473732254643

CVCSO-914-1000

LTC6950
U5

22

15

23

2

45

11

35

6

40

29

34

3

7

27

30

44

21

10

14

26

28

24

L4

U5 (PLL) Needs large cooling plane.

Plevel  = 7 dBm3dB Att

unbal to bal
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CLOCK_BUS
CLOCK_BUS
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D
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IO
1

3

1

D49
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G
N
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2

IO
1

3

1

D50

2

ESD122DMYR

125MHz_P
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G
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IO
1

3

1

D51

2

ESD122DMYR

100MHz_P

100MHz_N

G
N

D

IO
2

IO
1

3

1

D52

2

ESD122DMYR

10MHz_P

10MHz_N

AUX_FREQ_P

AUX_FREQ_N

To WR. Closes the loop
of the refernce oscillator.
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WR_CLOCKS_IO

1PPS_FROM_WR_P

1PPS_FROM_WR_N

G
N

D

IO
2

IO
1

1

2 3

D55
ESD122DMYR

TEST_INPUT_N

TEST_INPUT_P

G
N

D

IO
2

IO
1

G
N

D

IO
2

IO
1

D56

2

1

3

ESD122DMYR

1

2 3

D57
ESD122DMYR

CLK_FROM_WR_RESAMPLED_N

CLK_FROM_WR_RESAMPLED_P

1PPS_FROM_RESAMPLED_WR_N

1PPS_FROM_RESAMPLED_WR_P

CLOCKS_WR CLOCKS_WR_RESAMPLED

CLOCKS From WR
Phase aligned with WR

125 MHz reference clock.

Resampled Clk and
1 PPS from WR

1 PPS is LVPECL
DC Coupled!

CLK_FROM_WR_N

CLK_FROM_WR_P

1 PPS DC coupled!

Clk is AC
coupled CML!

CLOCK_BUS

CLOCKS_WR CLOCKS_WR_RESAMPLED

CLOCKS_WR_RESAMPLED_SPARE

G
N

D

IO
2

IO
1

G
N

D

IO
2

IO
1

ESD122DMYR
D58

1

2 3

1

32

ESD122DMYR
D59

RESAMPLER_CLK_SPARE0_P

RESAMPLER_CLK_SPARE0_N

CLOCKS_WR_RESAMPLED_SPARE

Sheet 17
Resampler

CLOCK_BUS

CLOCK_BUS

G
N

D

IO
2

IO
1

CLK_FROM_WR_RESAMPLED_2_P

CLK_FROM_WR_RESAMPLED_2_N

3

ESD122DMYR
D62

2

1

CLK_FROM_WR_2_P

CLK_FROM_WR_2_N
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100MHz in the loop

17

D

D

CLK

CLK

Q

Q

VCC

VEE

3

4

7

6

8

5

U26
MAX9381

2

1

OUTP0

OUTN0

IN_SEL

INP0

INN0

VAC_REF

CLOCK BUFFER

INP1

INN1

OUTP1

OUTN1

OUTP2

OUTN2

OUTP3

OUTN3

OUTP4

OUTN4

OUTP5

OUTN5

OUTP6

OUTN6

OUTP7

OUTN7

CONFIG

pairs should be delay matched

Default Place Jumper =>
Select IN0

LVPECL
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PAD

VCC
GND

Propagation Delay : 207 ps 

283 mA
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HMC6832ALP5LE
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CLOCK_BUS

RESAMP_CLK_P

RESAMP_CLK_N

CLOCKS_WR

TEST_INPUT_P

TEST_INPUT_N

RESAMPLER_CLK0_P
RESAMPLER_CLK0_N
RESAMPLER_CLK1_P
RESAMPLER_CLK1_N

CLK_RESAMPERS

CLOCKS_WR_RESAMPLED
CLOCKS_WR_RESAMPLED

1PPS_FROM_RESAMPLED_WR_P
1PPS_FROM_RESAMPLED_WR_N

1PPS_FROM_WR_P

1PPS_FROM_WR_N

RESAMPLER_CLK1_P

RESAMPLER_CLK1_N

RESAMPLER_CLK0_P

RESAMPLER_CLK0_N

CLOCKS_WR

CLOCK_BUS

CLOCKS From WR Resampeled clk from WR

Resampeled 1 PPS from WR

Resampler clocks

Resampler  MHz 
D FLIP FLOP

Resampler 1 PPS 
D FLIP FLOP

CLOCKS_WR_RESAMPLED_SPARE
CLOCKS_WR_RESAMPLED_SPARE

CLK_FROM_WR_P

CLK_FROM_WR_N

CLK_FROM_WR_RESAMPLED_N
CLK_FROM_WR_RESAMPLED_P

OnChip
Termination

DN

DP

CP

CN QN

QP

V
R

E
P

V
C

C

V
C

C

G
N

D

G
N

D

G
N

D

G
N

D

G
N

D

G
N

D

G
N

D

D
Q

Q'
Clk

Resampler  MHz 
D FLIP FLOP

OnChip
Termination

RESAMPLER_CLK2_P
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Power

100MHz in the loop

18 20

1V0_VCCINT

1V8_VCCAUX

2V5_VCCO

3V3_VCCO
5VD

Digital_Power

3V3_VCCO

2V5_VCCO

1V8_VCCAUX

1V0_VCCINT

3V3_PLL

5V_PLL

3V3_RESAMPLERS

PWR_Vanalog_Prot

Power_Analog

5V_PLL

3V3_PLL
PWR_Vanalog_Prot

PWR_Digital
PWR_Digital

PWR_Analog

PWR_OCXO

Input power should be a well 12V regulated power supply!
There is no regulation on this board.

PWR_Analog

PWR_OCXO

3V3_RESAMPLERS

Max input voltage 32V

Max voltage 6V5

Sheet 19

Sheet 20

5V @1A
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2V5_VCCO

1V8_VCCAUX 3V3_VCCO

1V0_VCCINT

5VD

3V3_VCCO1V8_VCCAUX

1V0_VCCINT 2V5_VCCO

5VD

Powersupply for the FPGA.
The generated rail voltages are sequenced.
Sequence: 1V0 > 1V8_AUX > 2V5_VCCO > 3V3_VCCO 

Power Oke


