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J4

LSHM-120

GND GND

RFCLKBUF_OUT0_P

RFCLKBUF_OUT0_N

SAMPCLKBUF_OUT1_P

SAMPCLKBUF_OUT1_N

RFCLKBUF_OUT0: Output from main board RF reference clock buffer
  aAD9512 port OUT0; requires far-end LVPECL termination on clock module)

SAMPCLKBUF_CLK2IN: Input to main board sampling clock buffer
  aAD9512 port CLK2; AC-coupled on main board)

SAMPCLKBUF_OUT1: Output from main board sampling clock buffer
  aAD9512 port OUT1; requires far-end LVPECL termination on clock module)

RFCLKBUF_CLK2IN: Input to main board RF reference clock buffer
  aAD9512 port CLK2; AC-coupled on main board)

CLKHDR_FPGA_CC: Connected to column 2 SRCC LVDS I/O on FPGA

CLKHDR_CTRL[15:0]: Connected to general 2.5v I/O on FPGA

GND
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234

J2

Coax

GND_MMCX

MMCX_CLK_IN

SAMPCLKBUF_CLK2IN_P

SAMPCLKBUF_CLK2IN_N

RFCLKBUF_CLK2IN_P

RFCLKBUF_CLK2IN_N

WARP va  Main Board Circuit

Clock module interface uses same connector 
on main board and clock module. When mated 
main board pin N connects to clock module 
pin aN+1) for odd N.

The clock module uses the same footprint as 
the WARP v3 main board. As a result, the 
connector symbols in the two schematics are 
mirror images.

Pin mapping:
MB | CM
1  | 2
2  | 1
3  | 4
4  | 3
...
39 | 40
40 | 39

GND_MMCX

GND_MMCX

R14 0

GND
Remove to isolate coax GND from PCB GND

0.1uFC1

0.1uFC23

GND

PLL_SCLK

Ribbon cable connectors:
Samtec TFM-105-02-x-D-WT-x
Terminals amale pins)
Dual-row 5 position a10 pins total) w/ weld tabs
Pins numbered according to Samtec TFM-1XX-XX-XXX-D-XXX drawing
Shroud notch/key at PCB edge on both connectors
Even pins tied to ground

HDR_IN connections:
 1: CLK_IN
 3,5,7,9: Direct 2.5v FPGA I/O
 2,4,6,8,10: GND

HDR_OUT connections:
 1,3,5,7: Direct 2.5v FPGA I/O
 9: CLK_OUT
 2,4,6,8,10: GND

Cables must connect pins:
Evens:Evens aall GND)
1:9
3:7
5:5
7:3
9:1

Suitable cables:
Samtec FHSC-105-LL.LL-SBR-SBL-3 aLL.LL = length in decimal inches)
Samtec SFSD-05-28-F-LL.LL-DR-NUS

EXT_HDR_IN_D0

EXT_HDR_IN_D1

EXT_HDR_IN_D2

EXT_HDR_IN_D3

EXT_HDR_IN_D0

EXT_HDR_IN_D1

EXT_HDR_IN_D2

EXT_HDR_IN_D3

EXT_HDR_OUT_D3

PLL_SDO_2.5v
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SW1

SW DIP-6
GND

VDD_3.3v

REFCLKBUF_REFOUT_EN

DIPSW_0

DIPSW_1

DIPSW_2

Text

EXT_HDR_OUT_D2

EXT_HDR_OUT_D1

EXT_HDR_OUT_D0

DIPSW_2

DIPSW_1

DIPSW_0

REFCLK_BUF_OUTB1_P

REFCLK_BUF_OUTB1_N

P/N swapped for routability

PLL_STATUS_2.5v

PLL_CSn

PLL_SDIO

Daisy Chain Headers

REFCLKBUF_IN_SEL0

REFCLKBUF_IN_SEL1

6 1

3

2

4

T1

R3

49.9

R1

49.9

R2

100

D1
HSMS-281

MMCX_CLK_IN_DIFF_P

MMCX_CLK_IN_DIFF_N

P/N swapped for routability

LMK03004 inverts OSCIN -> CLKOUT anyway

FPGA I/O must pull up to 2.5v

1

TP1

TP BLK GND

BOLT
STANDOFF

BOLT

EXT_HDR_OUT_CLK

GND

EXT_HDR_OUT_D0

EXT_HDR_OUT_D1

EXT_HDR_OUT_D3

EXT_HDR_OUT_D2

PIC101 PIC102

COC1

PIC2201

PIC2202
COC22

PIC2301 PIC2302

COC23

PIC2401

PIC2402
COC24

PIC2801

PIC2802
COC28
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PIC2902
COC29

PIC3301
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COC33
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PIJ106

PIJ107

PIJ108
PIJ109
PIJ1010
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VC
1

GND
2

OUT
3

VCC
4

Y1

VCXOGND

GND

VC
1

EN
2

GND
3

OUTp
4

OUTn
5

VDD
6

Y2

OSC_DIFFGND

VDD_3.3v

VDD_3.3v

R22 0

GND

VDD_3.3v

10nF

C35

0.1uF

C31

10nF

C48

0.1uF

C47

VCXO_SE_VC

VCXO_DIFF_VC

PLL_CP

R17 4.12k

R18 5.1k

GND

R13

NM

R11

NM

0.1uF

C44

GND

PLL_CP VCXO_VC

R26

1.30k

1.5uF

C37

R25 0

150nF

C39

NM

C38

GND

0.1uF

C21

0.1uF

C16

0.1uF

C19

0.1uF

C20

0.1uF

C46

0.1uF

C50

0.1uF

C18

0.1uF

C5

0.1uF

C7

VDD_3.3v

GND

0.1uF

C14

0.1uF

C10

0.1uF

C49

R6 6.98k

R5

20.5k

GND

PLL_SDO_2.5v

R21 0

R24 0

VCXO_SE_VC

VCXO_DIFF_VC

NM - 0.1uFC45

0.1uFC42

REFIN
1

REFINB
2

CLK2
7

CLK2B
8

CLK1
10

CLK1B
11

FUNCTION
12

SCLK
14

SDIO
15

SDO
16

CSB
17

RSET
45

CPRSET
47

CP
5

STATUS
13

OUT2B
20

OUT2
21

OUT1B
26

OUT1
27

OUT4B
30

OUT4
31

OUT3B
34

OUT3
35

OUT0B
41

OUT0
42

VCC
3

VCP
4

VCC
6

VCC
9

VCC
18

GND
19

VCC
22

VCC
23

GND
24

VCC
25

VCC
28

VCC
29

VCC
32

VCC
33

VCC
36

GND
37

GND
38

VCC
39

VCC
40

GND
43

VCC
44

GND
46

VCC
48

GNDPAD
49

U1

AD9511

PLL_CLKIN_P

PLL_CLKIN_N

NC
25

VCCOB
20

CLKOUTA0_N
4

OSCOUT
12

GND
24

GND
8

REFOUT
29

CLKIN_SEL1
16

VCC
28

GND
17

GND
1

CLKOUT_TYPE0
9

CLKOUTB0_N
21

VCCOA
5

CLKOUT_TYPE1
32

CLKIN_SEL0
13

CLKIN1_N
26

CLKOUTB1_N
18

VCCOA
2

VCC
10

CLKOUTB0_P
22

CLKOUTA1_P
6

VCCOC
30

CLKIN0_P
14

CLKIN1_P
27

CLKOUTB1_P
19

CLKOUTA0_P
3

OSCIN
11

VCCOB
23

CLKOUTA1_N
7

REFOUT_EN
31

CLKIN0_N
15

GNDPAD
33

U2

LMK00304

VDD_3.3v

GND

GND

VDD_3.3v

R19 100

0.1uFC34

0.1uFC36

R16 100

0.1uFC30

0.1uFC32

REFCLK_BUF_OUTA1_P

REFCLK_BUF_OUTA1_N

REFCLK_BUF_OUTA0_P

REFCLK_BUF_OUTA0_N

0.1uFC41

0.1uFC40

EXT_HDR_IN_CLK

R15

49.9

GND

R27 10
EXT_HDR_OUT_CLK

R20

100

SAMPCLKBUF_CLK2IN_P

SAMPCLKBUF_CLK2IN_N

RFCLKBUF_CLK2IN_P

RFCLKBUF_CLK2IN_N

0.1uF

C2

0.1uF

C11

0.1uF

C12

0.1uF

C3

0.1uF

C6

0.1uF

C4

GND

0.1uF

C9

VDD_3.3v

PLL Loop Filter

R8

100

R9

NM - 4.7k

GND

Pull down to avoid toggling when REFOUT is disabled

0.1uFC26

All clk inputs internally biassed

0.1uFC27

0.1uFC25

MMCX_CLK_IN_DIFF_P

MMCX_CLK_IN_DIFF_N

0.1uFC43

REFCLK_BUF_OUTB0_P

REFCLK_BUF_OUTB0_N

REFCLK_BUF_OUTB1_P

REFCLK_BUF_OUTB1_N

PLL_CLKIN_P

PLL_CLKIN_N

PLL_RSET

PLL_CPRSET

GND PLL_FUNC

PLL_STATUS

PLL_SCLK

PLL_CSn

PLL_SDIO

PLL_SDO

P/N swapped for routability

REFCLKBUF_REFOUT_EN

REFCLKBUF_IN_SEL0

REFCLKBUF_IN_SEL1

REFCLK_BUF_OUTA0_P

REFCLK_BUF_OUTA0_N

REFCLK_BUF_OUTA1_P

REFCLK_BUF_OUTA1_N

PLL_BYP_CLKIN_P

PLL_BYP_CLKIN_N

PLL_REF_P

PLL_REF_N

R31

20.5k

R30 6.98k
PLL_STATUS_2.5v

GND

VDD_3.3v
R28 4.12k

0.1uF

C8

0.1uF

C13

0.1uF

C15

0.1uF

C17

FUNCTION has internal 30k pulldown to GND

1R/2C filter with 300Hz loop bandwidth. 

Component values found via 

ADIsimCLK tool.

Extra R/C footprints for higher-order 

filter option.

Footprints for large 

single-ended VCXO and 

smaller differential VCXO. 

Only one is mounted / 

connected to loop fitler circuit. 

Many clock signal 

configurations supported 

aLVPECL term, diode clipping, 
voltage divider)

REFCLKBUF_OUTTYPE0

REFCLKBUF_OUTTYPE1

REFCLKBUF_OUTTYPE0

REFCLKBUF_OUTTYPE1

VDD_3.3v

R7 NM - 0

R4 0

Control inpugs aTYPE, SEL) have internal pulldowns

LVDS outputs by default

RFCLKBUF_OUT0_P

RFCLKBUF_OUT0_N

R29 NM - 0

Build-time option to connect FUNCTION to FPGA

DIPSW_2

VCXO_DIFF_EN

R23 NM - 0

VDD_3.3v

GND

VCXO_DIFF_EN

R10 NM

R12 240

D2

HSMS-281

VCXO_DIFF_CLKp

VCXO_SE_CLK

VCXO_DIFF_CLKn

GND

GND

VDD_3.3v

VDD_3.3v
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PIC2102
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PIC2601 PIC2602

COC26

PIC2701 PIC2702

COC27
PIC3001 PIC3002

COC30

PIC3101

PIC3102
COC31

PIC3201 PIC3202

COC32

PIC3401 PIC3402

COC34

PIC3501
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COC35

PIC3601 PIC3602

COC36
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COC37
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PIU1020

PIU1021

PIU1022

PIU1023
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PIU1048

PIU1049

COU1

PIU201

PIU202 PIU203
PIU204PIU205
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PIU209
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PIU2014
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PIU2016 PIU2017

PIU2018

PIU2019

PIU2020
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PIU2026

PIU2027

PIU2028

PIU2029
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PIY101

PIY102 PIY103

PIY104

COY1

PIY201

PIY202

PIY203

PIY204

PIY205
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