MSTBA 2,5/2-G-5,08

PWR_OCXO

12V @0.54

MSTBA 2,5/2-G-5,08

T

PWR_Analog

L

AGND

PWR_Digital

External_SPI test Con
Sheet 2

SPI_EXT _TEST

DGND

SPI_EXT _TEST

Power
Sheet 18

PWR_0OCX0O
PWR_Analog
PWR_Digital

Digital 10
Sheet 3
LVDS_DAC

LVDS SPI_PLL

LVDS DAC

SPI_EXT _TEST

LVDS_SPI_PLL

LVDS_SPI_PLL

FPGA_Spartan7 JTAG

CONFIG
OSPI_BUS

DAC_LVCMOS

100MHZ_EXT INT

LVDS_DAC

PLL_SPI LVCMOS
FPGA_CLK
SWITCH_LED

JTAG

CONFIG

FPGA_EEPROM_AND _JTAG

Sheet8

JTAG
CONFIG
OSPI_BUS

QSPI_BUS

DAC_LVCMOS

100MHZ_EXT_INT

PLL_SPI_LVCMOS

FPGA_CLK

SWITCH _LED

MTG thrltidle 3.2mMTG thripide 3.2mMTG thrijigfe 3.2mm  MTG thritide 3.2mm  MTG thivhb(@ 3.2mMTG thivhpld 3.2mMTG thighb 3.2mm  MTG thihlg 3.2mm  MTG thighdlF 3.2mm

@ @9

MTG thrltdcle 3.2mMTG thripidle 3.2mMTG thripide 3.2mm  MTG thritide 3.2mm  MTG thriii@e 3.2mMTG thivhble) 3.2mMTG thighplé 3.2mm  MTG thiyhdlR 3.2mm  MTG thighdig 3.2mm

@ @ 99

ISO_SPI DAC PLL

Sheet 10

SPI_ISOLATED DAC
DAC_LVCMOS
ISO_100MHZ_EXT INT

100MHZ_EXT INT Coupled CLK_IN

PLL_SPI LVCMOS SPI_ISOLATED PLL

FPGA_CLK

SPI_ISOLATED _DAC

ISO_100MHZ_EXT_INT

Coupled_CLK

SPI_ISOLATED _PLL

0CXO0_ASY

Sheet 12

SPI_ISOLATED DAC  100MHz_Out
ISO_100MHZ_EXT INT
Coupled CLK

WR_Clocks 10
And_Resample

Sheet 16

CLOCK BUS

Clock_Out_Connectors
Sheet 15

CLOCK BUS

CLOCK BUS

100MH;_Out

Switch_and led

Sheet9

SWITCH_LED

PLL ASY

Sheet 14

100MHZ_Ref IN_PLL

CLOCK_BUS

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

R83

| ]
PLL SDI EXT

10

R84

PLL SCLK EXT

10
1 10 |
52 ‘ R85

PLL CS EXT

SPI_EXT TEST

10
R86

10

PLL SDO EXT

SPARE 10 0

‘ R88

@
[«

—‘ R87
@ 10
a

G DO+—HNC 10

SPARE 10 1

G R89

SPARE 10 2

10 L 4

DSUBO9 plug

A\ D37 D35 D36 D31 D32 D33
DGND

Spare 10 can be used for various functions
depends on the firmware.
Signal direction depends on firmware

DGND DGND DGND DGND DGND DGND DGND

SPI_EXT_TEST

rev. by notes

100MHz in the loop

Project : ET Pathfinder demonstrator

Sheetname : External_SPI_test_Con

Nik[hef

11500.04.02.0

Designed by

Guido Visser, Peter Jansweijer

Drawn by
Guido Visser, Peter Jansweijer

Size 420 x 297mm
Amsterdam
Sheet 2 of 20 A3
Science Park 105,  1098XG, Amsterdam Date
2021-08-23

+31-(0)20-5922000 www.nikhef.nl




Connectors PLL Control & DAC

a 57 LVDS PLL CS N
&2 LVDS PLL SCLK N
G LVDS PLL SDI N
& LVDS PLL SDO N=
& LVDS PLL STAT ] -
(B LVDS PLL LOCK N
I LVDS SPI PLL
= LVDS PLL SYNC N > SPL. LVDS SPI_PLL
G
& LVDS PLL CS P
Gz LVDS PLL SCLK P
T LVDS PLL SDI P -
iz LVDS PLL SDO l‘=
&5 LVDS PLL STAT P
1z LVDS PLL LOCK P
s LVDS PLL SYNC P
[ |
(€
D15P24B4GVOOLF
DI5P24B4GVOOLF
4 - 4 - 4 - 4 - N N o
3 8 3 8 3§ 8 3§ 8 3§ 8 3§ 8 3§ 8
2 2 2 2 2 2 2
= z z z z P P
< < < < < < <
D38 D39 D40 D41 D48 D42 D43
ESDI22DMYR ESDI22DMYR ESDI22DMYR ESDI22DMYR ESDI22DMYR ESDI22DMYR ESDI22DMYR
DGND DGND DGND DGND DGND DGND DGND DGND
Text on Board =>
LVDS'!
J
- LVDS_DAC
a 53 LVDS DAC SYNC N
& LVDS DAC SYNC P
a LVDS DAC SDI N LVDS DAC
LVDS DAC SDI P -
. 4
From WR Tu{w = 3V3_VCCO 3V3_\VCCo
Reference oscillator. o LVDS DAC SDO._P - -
e LVDS DAC SDO N
I LVDS DAC SCLK N
M e e
a LVDS DAC SCLK P o~ ~ N ~
v [¥ v [¥
€<
J - N N N
— — p— p—
DSUBOY plug s 8 s 8 s 8 s 8 SPARE 0 (4707
R127
e Terminal
2 3 3 3 SPARE 1 70
3 3 3 3 L4709 ]
[ | R128
= Did = D45 = D46 = D47 Wire Terminal
ESDI22DMYR ESDI22DMYR ESDI22DMYR ESDI22DMYR i IE i E
N = =
I
DGND DGND DGND DGND DGND § § Wire Terminal
4 = 4 =
3 3
) ]
DGND
DGND DGND
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FPGA_CONFIG
Sheet 6 OSPI BUS
JTAG
JTAG JTAG
CONFIG
CONFIG CONFIG
g
~
, osp1 pus FPGA_POWER N
0SPI_BUS Sheet 7 g
=
3
g
RESET MICRO_BLAZE_N
FPGA_BANK 14 34
Sheet 5
RESET MICRO_BLAZE N
OSPI_BUS
SPI_EXT TEST 100MHZ_EXT_INT
SPI_EXT_TEST SPI_EXT TEST 100MHZ_EXT _INT 100MHZ_EXT_INT
LVDS_DAC DAC_LVCMOS
LVDS_DAC LVDS DAC DAC_LVCMOS DAC_LVCMOS
LVDS_SPI PLL PLL_SPI_LVCMOS
LVDS_SPI_PLL LVDS SPI PLL PLL_SPI LVCMOS PLL_SPI_LVCMOS
FPGA_CLK SWITCH_LED
FPGA_CLK FPGA_CLK SWITCH_LED SWITCH_LED
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3V3_VCCOo
N DAC LVCMOS
El | DAC_LVCMOS
|
J_ €32 xCrssdFTaBI96C
ok 100nF 10_0_14 10_1.20P_13_D24_14 ML LED 0
™)~ 10_25_14 10_L20N_13_D23_14 112 LED 1
& 10_L10P_TI_D14_14 10_L21P_13_D@s_14 Y4 LED 2
4 %3 DGND 10_LION_TI_DI5_14 BANK14 '0-1IN.1300s b2 14 Mi4 I’L;.) L;Cf; 2 Zgzgz
s Y3 i 1 N3VCeo
1 E @OUT 3 10_LI2P_TI_MRCC_14 10_L23P_T3_DI19_14 NID. PLL SDO LVCMOS e i PLL_SPI LVCMOS
10_LI2N_TI_MRCC_I4 10_123N_13_D18_14 Y PLL SYNC LVCMOS
CND 10_LI3P_T2_ MRCC_14 10_L24P_T3_DI7_14 ° %
J32 T0_LI3N_T2_MRCC_14 10_L24N_T3_D16_14
CWx823-100.0M 10_L14P_T2_SRCC_14 10_12P_T0_D02_14{ 212 SPL DO2 = ]
jmpI‘ 3:2 PLL CS EXT 10_LI4N_T2_SRCC_14 10_L2N_10_D03_14 <12 OSPI DO3
u PLL SCLK_EXT 10_LISP_T2_DQS_RDWR_B_14 10_L3P_10_Dos_PUDC_B_14{ 21 PUDC B
PLL SDI_EXT 10_LISN_T2_DOS DOUT CSO_B 14 10_L3N_T0_DQS_EMCCLK_14142L SPI DAC SDI LVCMOS o
SPI EXT TEST :lL)jR‘YED;)OiXT ” 10_L16P_T2_CSI_B 14 10_L4P_T0_D04_14 j:i SPL DAC SDO LVCMOS of ~
SPI_EXT_TEST == I0_LI6N_T2_D3I_14 10_L4N_T0_D0S_14 == RESET MICRO_BLAZE_N ~
o SPARE 10 1 L 1o 117p 12 D30_14 10_15P_T0_D06_14{ 21 - - - RESET N &
SPARE 10 2 J2 10 117N 12 D29 14 10_L5N_10_D07_14 | B PUSHEB 0 o
[T I3 10 115 12 D28 14 10_L6p_10_FCs_B_14| I SPL CS
SDA I 10 118N 12 D27 14 10_L6N_T0_D08_VREF 14 <12 SW_0
NCEHIL 1o_L19p 13 D26 14 10_17p_11_D09_14{F12 SW 1 DGND
7 7 NCEHZ 10_L19N_13_D25 VREF_14 10_L7N_11_D10_141E12 100MHZ_EXT_INT
OSPI DQO BI1 DI2 UART TX
DGND DGND 10_L1P_T0_D00_MOSI_14 10_L8P_TI_D11_14 }c SWITCH LED
OSPI DQ1 0_D01_DIN_14 10_18N_T11_D12_ 1421 LART RX - SWITCH_LED
10_19P_T1_DOS_141%14 SW 2
Backup 100MHz CLK s
. .
Place jumper to disable.
OQSPI_BUS
OSPI_BUS
3V3_VCCO 3V3_VCCO
C205
3V3 LVCMOS o
12C_EEPROM
° 4
2V5_VCCOo e v INe
XC7850-1FTGB196C 5 © [y 244A4025E48
NC.A 10_0 34 10_L20P_T3 34 P2 p DM. ﬁ H
[ ] NCEB—3 10 25 34 10 120N 13 34N PUSHB 2 MCU RESET o ¥ DGND
ok LVDS PLL CS P' £21 10 L10p 11 34 10_121P 75_DOs 34| P INC [ | B21 et
ol LVDS PLL CS N F] — 10 121x 73 DS 34/ P INC ScL =
e LVDS PLL SCLK P DLY 1o L11p_T1_SRCC 34 BANK34 10_122p_13 343 @INC B22 s o
l 100 Ohm di LVDS PLL SCLK N < 10_LIIN_TI_SRCC 34 10_L22N_T3 34 L.NC SDA : s O s
FPGA_CLK I™ ?;?: Eiﬁ i b " ’ff G4 1o_L12p_ T1_MRCC 34 2 V5 10_123p_13 34 M5 _gINC [ ] I W
FPGA_CLK _ L LAY Ll 10_LI2N_TI_MRCC 34 10_L23N_T3 34 L.NC 2 ar
l NC.*”" 10_LI3P_T2 MRCC_34 10_L24P_T3 34 L.NC = a
NC.*”j 10_LI3N_T2_MRCC 34 10_L24N_T3 34 L.NC 244A4025E48
LVDS PLL SDI P H2 10_L14P_T2 _SRCC 34 10_L2P_T0_34 L.NC
LVDS SPI_PLL Lo et LVDS PLL SDI N Hl 10_LI4N_T2_SRCC 34 10_L2N_T0_34 L.NC A4
LVDS PLL SDO P 2| 10 115012005 34 10.L3p10_D0S_34 B2 gINC DGND
~k I]:Zz:z i Z: ‘ZZ‘;];VP L} 10 115N T2 DOS 34 10_13N_T0_ DS 34|42 INC
M 1<l 10_L16P_T2 34 10_L4P_T0_34 L.NC
|~ LVDS PLL LOCK N K31 10 L16N T2 34 10_L4N_T0 34 L.NC
LVDS PLL SYNC P J4 10_LI17P_T2 34 10_L5P_T0_34 L.NC
7 i:ﬁzﬁ iii i;:’g:: J3 10_LI7N_T2 34 10_L5N_T0_34 %.NC
DGND VDS PLL STAT N ‘Z; 10_L18P_T2 34 10_L6P_T0_34 —.zl NC
10_LISN T2 34 10_L6N_T0_VREF 34 ——JINC
FPGA_CLK is derived from the O0CXO master, i:ﬁzﬁ ng g:i : M2 10 1190 73 34 10_17p 11_s4 EL SPARE 0
i i p 20 PDAC SIRC N M21 6 119y 73 vREF 34 10178 1134124 SPARE 1
so all internal clk are now phase related which LVDS DAC SCLK P | O VREE i PN LVDS DAC SDO P
is benficial w.r.t. spurs and other unwanted "guests". LVDS DAC I VDS DAC SCLE N PR foLsr LvDS pAC DO N ]
In normal use the "rescue'’ clk should be turn off. LVDS DAC & e — ot 0 L;:’:f\;;’: G1 LVDS DAC SDI P
10.L9N T1_DoS 34| F1 LVDS DAC SDI N
Bank34
rev. by notes
Note for Layout : 100MH in the loop
Nets can be Swapped (respect bank volatge). Project : ET Pathfinder demonstrator
o Sheetname : FPGA_BANK_14 34
However, there are some exceptions: —

mrcc, srcc type pind and pins for the eeprom.
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3v3_VCCO

i

OSPI_BUS

CFGBVS Pulled to 3V3 this pin selects the voltage 10 for bank 0

See UG470 7 Series config guide Table 2-4

QSPI_BUS
CONFIG

CONFIG

When pulsed low the FPGA config is cleared and reloaded from FLASH.

JTAG

U23 .
CCLK 0 XC78550-1FTGB196C INIT B 0 P8 INIT B 0 .
¥ cresvs 0 ol MODE 0 PROGRAM_B_0 (PROG) Active low reset.
FPGA_DONE 29| pone ”' BANKO ‘m' o [ MODE 1
2 27| pxn o 3V3 w2 0|2 MODE 2
1 . olL7 PROG
DXP_0 PROGRAM B 0 ————————————— . .
- Bankd) - ] See UG470 7 Series config guide Table 4-2
DGND
JTAG )
023
XC78550-1FTGB196C
TCK A7 TCK 0 0.0 P6 DO
DI P7 ™10 ™S 0 M6 ™S
JTAG
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1V8_VCCAUX 2V5_VCCOo 3V3_VCCOo 1V8_VCCAUX 1VO_VCCINT
X[ZYS”-II;%;‘GBIMC
Al GND GND i)
| _ _ _ FPGA Power bank P
c188 c180 c178 BANKO: 3V3 Al4} Gyp Gnp 912
A6 o L G3
s R s i%ﬁ e L? TP == BANKI42VS slon ol
u A A GNi GNI
DGND DGND DGND Z: GND GND :9”
DGND DGND DGND s GND GND P
p p GND GND
c191 c192 c193 c194 C199 C200 201 202 xcrsso'iFTonisec | oap v [ 1
470nF 470nF 470nF 470nF 470nF 470nF 470nF 470nF vecavx H2 C6{ Gnp Gnp (K14
€7 GND GND K5
NG veeo_o VCCBRAM ES c8 GND GND K7
DGND DGND DGND DGND DGND DGND DGND DGND A vecoo veenram (2 _T_ Cc185 _T_ C184 CW9O ) avp anp (2
veesram [ 4. 7uF 4. 7uF 330ufF DI} Gnp Gnp L0
GI3 veco_14 DS GND GND L1l
LeE) veco_14 VCCINT D6 D7 GND GND Le
NI3 veeo_14 VCCINT DS D2 GND GND L6
B VCCINT E7 DGND DGND DGND EL GND GND L8
G2 Vveeo_34 VCCINT £ £10 GND GND NI2
K2 veeo_34 VCCINT 6 £ GND GND N3,
N2 veeo_34 VCCINT G £, GND GND NS
VCCINT H6 £, GND GND N9,
FI10 VCCAUX VCCINT 2.2 £8, GND GND Pl
% Hio VCCAUX VCCINT L4 5 GND GND P14
A 4 K10 VCCAUX VCCINT 13
Lcwag j_cwgz 10198 10197 c195 cw96 j_cwas _T_cwg c186 <+ Ground -
i550uF $4 7uF i47OnF J_747OnF Lover iMOnF i47OnF $4 7uF $4 7uF issouF DGND DGND
DGND DGND DGND DGND DGND DGND DGND DGND DGND

UG483 Table 2-1 (XC7515 FTGB196):
VCCINT: Ix 100uF, 2x 4.7uF, 2x 0.47uF
VCCBRAM: 1x 47uF, Ix 4.7uF, I1x 0.47uF
VCCAUX: Ix 47uF, Ix 4.7uF, 2x 0.47uF
VCCO: Ix 47uF, 2x 4.7uF, 4x 0.47uklF

1v8_VCCAUX

LB25

€222 Cc221
100nF — 470nF

T

v23

DSI89 Table 2 IlOte 9 s = XC7S50-1FTGB196C UG480 Figure 1_2
If battery is not used, NN . A .
connect VCCBATT to either 58 ADC is not used in this desgin
§ S veerp ¢ :
ground or VCCAUX X o |n e
o VN_0 p 100MHz in the loop
S VREFN_¢
g Project ¢ ET Pathfinder demonstrator
-] XADC
& Sheetname : FPGA_POWER
11500.04.02.0
Sl 2 ﬁ 0 ﬁ ooty
3 > = = Guido Visser, Peter Jansweijer
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v v v v Size 420 x 297mm
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-

UG470 Table 2-1
Configuration mode
Master Serial
Master SPI

Master BPI

Master SelectMap
JTAG

Slave SelectMap
Slave Serial
UG470 Table 2-1

SPI FLASH  3V3_VCCO
See
XAPP586
—K of l ci
g% $¢ 100nF <k wi] & qugaq
o oy FREZEEZ
U7 o2 < o2 <+ Q -
SPI_BUS 5| MT250L128
OSPI_BUS Hh e
0SPI SCK DGND 7] P ——T! 0SPI DO3 0SPI D03
w2 |2 0SPI DQ2 0SPI D2
0sPI cS ™ g »or | SPI_DOI OSPI_DOI
4@ resere ool 0SPI DOV OSPI_DQO
NC——4 pvu pvuHl—@INC
See datasheet NCHR 5| pve oy 2 @Ine See MPP586
Table 1 NCH DNU DNU HNC
g L4
s e 3V3_VCCOo 3V3_VCCo
10
MT25QL128ABASESF-0SIT
Qlo
« [feRTe]
V: N o~
DGND ¥ le
LGT67K4\/D19
DONE
Open drain
3V3_VCCO 3V3_VCCO . UG470 Table 2-4 T4 ‘ 1
| FPGA DONE ° BSH108
o~
o™~
o
N
5 DGND
ree o , 3V3_VCCOo
R RESET| RESET MICRO BLAZE N
S2 4 skt Us
o MAX6414UK3I+T
C12
100nF  ?
1 PowerOn Reset
270 ms
DGND DGND DGND MODE 0
MODE 1
MODE 2
3V3_VCCO
CONFIG ©
CONFIG > % E g H 5 H
= I~
N N N
DGND DGND DGND
INIT B 0
3V3_VCCO
3V3_VCCOo 3V3_VCCO
=
= +ﬁ
o &
O X
o™
o PROG
2 See UG470 7 Series config guide Table 2-4
33 veco
Jo1 ST
J51 R79 g ’ s -'
J51 R80 =5 rck A
NG R81 =% o X e JTAG
J51 R82 =5 LN | 1
L2 T
(@ J5D—HNe
NC
DGND
DGND
° ° <) <) <)
| & | & | g g g mﬂ
= = = = 3 R
s s g g g ¢
< %5 ki ki K3 K3
N N N N N N
DGND DGND DGND DGND DGND DGND

ESD protection

2

N-~Q§QQE

-Qe-§e§
~

S

~§~§~§~§§

Bush With
x1
x1,x2,x4
x8,x16

x8,x16

x1
x8,x16,x32
xI
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SWITCH_LED

2v5_VCCO 2V5_VCCO

R35
(4.7K]
R34
(4.7K]

S6 S5

Reset for microblaze

3
3
&
8
DGND = DGND
~ N
E )
g g
E E
SWITCH LED P Ps
-
| J | J
< ~ ~ S z NN T N
8 8 § 5 5 3 |5 5| 8
~ ~ ~ “a %]
IS =
& &
3V3_VCCO 3V3_VCCO
3V3_VCCO 3V3_VCCO 3V3_VCCO 3V3_VCCO 3V3_VCCO 3V3_VCCO 3V3_VCCO -/
— o N o
'e)
= g 3 7 H R32 R33H
o |~ o |~ o |~ <
s7
G ’
D22 D21 D20
X LoTe7K X LoTe7K =X LoTe7K s3 ° 1e/%-’c4 ° Zej’&
o ) , S8
? sg ’
77 T6 15 d g 2.5/3 1}4
BSH108 BSH108 BSH108 e o— o o—o
Y Y
DGND DGND DGND DGND DGND DGND DGND
(051D |
N2
R91 3
b UART RX :470 T
) UART TX [Z70] a = t
[ | R90 N B —p
. . = htsw—106—07—t—s
2 |y reff LVCMOS 3V3
. VS ¥ i
TE TE Possible UART connection
g g ~ | GTB7K
N N
DGND DGND DGND DGND
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3V3_VCCO 3V3_PLL

| 1
p PLL ISO CS 35

p PLL ISO SCLK O
p PLL ISO SDI D)
p PLL ISO SDO _42

PLL ISO SYNC

Lo 1o
100nF 100nF
ur
1507241
1 6 _—
R g AGND
PLL CS LVCMOS DGND 3l 4 PLL ISO CS
PLL SCLK LVCMOS 4 1 PLL ISO_SCLK
L. X L PLL SDI LVCMOS 5 2 PLL ISO SDI o
Isolation is done to prevent "common mode" noise " pLL sDO LvCMOS B I PLL ISO SDO
. - 2 ovrp—<Hi-<- v 2 -
progation from the fpga to the PLL (conducted) 7| vt vz [0¢
§3 83
g3 gz
2|8 9 |15
DGND  AGND
Digital Domain Analog Domain
PLL SPI LVCMOS
PLL_SPI_LVCMOS

3V3_VCCO 3V3_PLL

J_c4

100nF

vz

1507241
16

1o
100nF

SPI ISOLATED PLL

PLL ISO STAT

PLL ISO LOCK

PLL ISO_SYNC

DGND 3 S

. N N
PLL STAT LVCMOS 1) opra—<J b < 12
PLL LOCK LVCMOS 13 ourp—<J-H-<J- g 4
NCB——2 ovre—J-H-<- ve |2
PLL SYNC LVCMOS 71 AV N T N
[ ] 10} N2 ent -

33 33

s 2 s 2

& S8

5|9 8| 2

DGND  AGND

3V3_VCCO

lC2

100nF

U3
1507241

DGND 16 AGND
l SPI_DAC SYNC LVCMOS 3 14 SPI ISO_DAC SYNC SPI ISO_DAC SYNC
L spr pac scLk Lvcywos 4 13 SPI ISO_DAC SCLK
DAC LVCMOS DAC_LVCMOS N spr pac sp1 Lvcvos 5 12 SPI_ISO_DAC SDI SPI ISO_DAC SCLK
- I sPI pAC sDO LVCMOS 6 1 - SPI_ISO_DAC 5DO ]
7 10 b SPI_ISO_DAC SDI a7
b SPI_ISO_DAC SDO a%
2|8 9 |15
g
< |~
o =
AGND
DGND AGND AGND
SPI ISOLATED DAC
Sheet 1T
FPGA_CLK Coupled CLK_IN
FPGA_CLK FPGA_CLK Coupled CLK_IN
100MHZ_EXT INT =LVCMOS 3V3 Ua
Drive"1" to enable internal 0CXO R47
100MHZ_EXT_INT — 1 [+CTRL D1]3 ISO_100MHZ_EXT_INT
100MHZ_EXT_INT K o-
S
2 ™~ 4
—CTRL LD2
CPC1018N
DGND AG-N D

Wire Terminal

Wire Terminal

Wire Terminal

Wire Terminal

Wire Terminal

Wire Terminal

Wire Terminal

Wire Terminal

Wire Terminal

Wire Terminal

Wire Terminal

Coupled_CLK_IN

ISO_100MHZ_EXT_INT

Text onboard

PLL ISO _CS
PLL ISO SCLK
PLL _ISO_SDI
PLL _ISO_SDO
PLL _ISO _SYNC
AGND

SPI_ISOLATED_PLL

Text onboard

SPI ISO_DAC_SYNC
SPI ISO DAC SCLK
SPI ISO _DAC SDI
SPI ISO_DAC _SDO
AGND

SPI_ISOLATED_DAC
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FILT bandwidth = 160 MHz

Coupled_CLK_IN

L10 C19
Coupled_CLK_IN 5 | I
M IC 100nF
) : 2 NC 2
4+ )13
OH C20

AGND

galvanic isolation 100nF

FPGA_CLK

3V3_VCCO
o
ol
O
C16 C146
100nF TuF
LVPECL
DGND DGND
2
C17
I enga £ II FPGA CLK P J
o1 FiTe ourr+ L 100nF
ourr. He Ty
3 v Cc18
EA I I FPGA CLK N
ovrz ——fINC 100nF
sp1 ourz- 2—gINC — ~
- o2 8 B 23
7 ¢ S 100 Ohn diff
uis
LTC6957-1
N N
DGND DGND DGND DGND

FPGA clk Shaphing and isolating

FPGA_CLK
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12V_0OCX0
Possible External OCXO tune: E
Vtune=0- 12V R14
J29 (¢} L 2 1K ® _
all
MCX Connector Vertical Through C42
D1 470nF
PTVS12VS1UR
— — — 4.8W =400 mA
AGND AGND AGND >

C1
D O0CXO0_DACI L . D
Sh eet 13 I LNBTE-100MFB-EBAB
VREF_0cx0 |— =07 = H Plvel = 10 a5
- AGND g RFour |-
SPI ISOLATED DAC Vtune_0CX0 @ 1465(015 1-2
SPI_ISOLATED_DAC SPI_ISOLATED_DAC Vtune_0CX0 4 ere ,
s
Vtune =0 - 12V s 2 P
2 4 7

NC

J5
SMA Connector Vertical Mixed Mount

¢ 15
C34 : L
o I I 7] A 19
100nF =
22
T %
AGND

3
2
S

—
BSH108 "*
il

AGND
C SV_PLL M [ ' C
— A=}
- LI
- Plevel =10 dBm 100MHz_Out
L w our = 100MHz_Out
— f— 3 Jer—HINe
= = gL '
AGND AGND § % B v
3 2

2 ﬂ

-

o |~

ISO_100MHZ_EXT_INT
ISO_100MHZ_EXT_INT
AGNDAGNDAGND Text on Board :
730 Coupled output 0 dBm
Pull low for int input 44
jmp2 f P SMA Cannector Vertical Mixed Mount
normal usage R1 033
[ THEG |
— DNP 100nF 50 Ohm
AGND
AGND
' - R39 50 Ohm
Coupled CLK
Coupled_CLK e 0
To FPGA CLK Shaper and galvanic isolator
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-

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

5V_DAC

VREF_DAC

VREF_DAC

C39

100nF
AGND

12V_0CXO

.
l c126
o 100nF
7 ADA4625-1
AGND

J28

SMA Connector Vertical Mixed Mount

R98

IN+
our-t
IN-

NC
NC

8

E

AGND

NCE———nC
Py

NC
NC

12V_0CXO

AGND
7| 1
VDD REF
LB20
lSI‘I ISO _DAC SDI - i Vour L6 Viune_DAC
SPI ISOLATED DAC r - !
SPI_ISOLATED_DAC LB19
- - L SPI ISO DAC SCLK - 3 SCLK
LB18 2 o -
SPI ISO DAC SYNC - ‘ 5 % 0 5V
SPI ISO DAC SDO NC GND
! U9
LTC2641
Wire Terminal AG N D
D7
L1
LN
MSE1PB
ut7 VREF_DAC
TPS7A4901 7V9 @ 10mA s LTC6655BHLS8—5.0 =
8IN ouT o 20N our
SIEN 10u SFDNSENSE
8INR/SS  FB 8558
RN
GND PAD 413|5(8
cl21==ciaz Y ° C122==C144 C105== C36 c35 == c104 Wie Termina
100F | 10nF 10uF | 22uF MSEWP 10uF | 100nF 100nF] 10uF
AGND  AGND AGNDAGND AGND  AGND AGND  AGND  AGND AGND  AGND  AGND

12V_0CXO

1004852

our

LTC6655BHLSS-5.0

5\/ DAC

Wire Terminal

our

TPS7A47 SENSE

or1v
or2v
opgv
orsv
1P6V
3p2v
6P4vI
6P4V2
GND
EP

D3
PTVS12VSTUR

|||—||—4|

>
[}
=z
o

C38

C142

100nF | 22uF

|||—||—4|
Sab——A——

C143
520F I8 MaE1p
AGND

>
[}
=z
o

100 0

3
|

lw)

——< VREF_ocxo

vl
ADA4625-1
g
e
ourls VREF_OCXO
N Vune_OCX0 Viune 0CX0
5§ ¢ $ed =
- c37 jmp3
= T 100nF
099 AGND
= Route the Vtune OCXO,short as possible to the OCXO.
R99 AGND 5109 The circuit in this box should be close as possible at the OCXO.
1K 4K Vtune = 0 to 12V (Guaranteed 0V22 - 11V75)
AGND
Slots in the board
I
MP1
LTC6655
SHIELD
I

AGND
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Plevel =10 dBm 3dB Att Plevel =7 dBm 5
100MHZ_Ref IN_PLL R134 5 7
100MHZ_Ref IN_PLL ° 294 ° S 5 10 s
LTC6950

YY)
4 3 1
- " REF+
RWBZ RWBB A rEr-
[ PLL ISO_SYNC 0] gone
L PLL ISO_LOCK 29| cram
D AGND

cp

veo+
veco-

AGND AGND ¥

CVCS0—-914-1000 |4
VDD

cas
Loop filter e our el

CVCS0-914-1000

GND
2

1GHz SAW Oscilator

C72
PECLO+ R59 I I 125MHz P o]
= = PLL ISO STAT 28| rirs PpECLO. R60 100nF
AGND AGN PLL ISO_SDO 2] o n
SPLISOLATED. PLL SP[_ISOLATED PLL | T sor | _— gg ; o7
i “ L PLL li(; i(SLK 26) seri PECLI- I I 125MHz N -
g PLL I "y
g g | o 0 s R63 100nF
IS PECL2+
% 2 PECL2- R64
R 3V3_PLL - 3V3_PLL NS c69
3 = © 3
= s N PECL3+ Egg I I 100MHz_P
e 1000k —— CLOCK_BUS
. © ] Lv/CM+ C70 B
¥ ¥ ACND Vet I I 100MHz N
100nF
. C73
VA L AV A, U5 (PLL) Needs large cooling plane. i AUX FREQ P
Lock No Ref 100nF
C74
T2 T3 AUX FREQ N
BSH108 i BSH108 i [l KON o
100nF
C76
| RESAMP CLK P
AGND AGND 100nF
C77
|} RESAMP CLK N o
100nF
C80
I I 10MHz P
100nF
c81
I 10MHz N
LI
100nF . . u
10 MH?, out only possible via LVDS output.
Set R DIVIDER=10 (for Fref~=100MH?z) and
route directly to LVDS output (see LTC6950
datasheet Block Diagram).
Slighty worse phase noise compared to LVPECL
T.b.d. measuremnet on evalboard.
LB2 L2
3V3_PLL 3V3_PLL_VP - _-==
12x 10nF decoupling for each pin Vref+, V+ and Vvco+ - Tun
C58 rev. by notes
10nF 100MHz in the loop
® 0o L Project ¢ ET Pathfinder demonstrator
3V3_PLL 3V3_PLL_VO :L J‘:: 5 o 2 - - - Sheetname : PLL_ASY
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Jb
SMA Connector Vertical Mixed Mount
) 125MH: o)
To WR. Closes the loop
= of the refernce oscillator.
AGND
J7
SMA Connector Vertical Mixed Mount

by [25MHz N

AGND

e
g 8
2
z

<
D49
ESDI22DMYR
GN

J8
AGND . .
SMA Connector Vertical Mixed Mount
by 100MH:
AGND
Jg
SMA Connector Vertical Mixed Mount
p [00MHz N

=
AGND

2
z
<
CLOCK BUS ~
CLOCK_BUS

D51
ESDI22DMYR
AGND 110
SMA Connector Vertical Mixed Mount
b 10MH: P
AGND
b 10MHz N

J11
SMA Connector Vertical Mixed Mount

C
AGTND

D52
ESDI22DMYR
AGND

101
102

G\n«{

J12
SMA Connector Vertical Mixed Mount
AUX FREQ P

O

AGND
J13

SMA Connector Vertical Mixed Mount
AUX FREO N

101
102

AGND

(1’\’)*{
1l

D50
ESDI22DMYR
AGND
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©

CLOCKS From WR
Phase aligned with WR
125 MH reference clock.

J14
SMA Connector Vertical Mixed Mount

O

| ]
CLK FROM WR P g}

AGND >

J15
SMA Connector Vertical Mixed Mount

U

J20
SMA Connector Vertical Mixed Mount
) CLK FROM WR RESAMPLED P °
Clkis AC il
coupled CML! AGND
J21
SMA Connector Vertical Mixed Mount
° CLK FROM WR N o ) CLK FROM WR RESAMPLED N ° )
= SR =
AGND AGND
3 3
Z G
"l bss | pss
ESD122DMYR ESDI122DMYR
D 1 PPS DC coupled! — —
116 AGND AGND 122
SMA Connector Vertical Mixed Mount SMA Connector Vertical Mixed Mount
1PPS_FROM WR P b 1PPS_FROM RESAMPLED WR P
Resampled Clk an
1 PPS from WR
AGND —» IDIC)'Pg IS Il‘ I‘/II:ECL AGND
J17 oupled. 423
SMA Connector Vertical Mixed Mount SMA Connector Vertical Mixed Mount
1PPS FROM WR N L 1PPS FROM RESAMPLED WR N
° Resampler > °
Sheet 17
— s 8 CLOCKS WR CLOCKS WR_RESAMPLED ] —
> = = CLOCKS WR CLOCKS WR _RESAMPLED = = =
AGND - - — AGND
% % CLOCK_BUS % %
CLOCK_BUS
3 3
g CLOCKS WR RESAMPLED SPARE g
= CLOCKS WR_RESAMPLED_SPARE =
D54 D57
ESDI22DMYR —
J60 =
SMA Connector Vertical Mixed Mount AGND
° CLK FROM WR 2 P g
AGND >

'SD122DMYR

J61
SMA Connector Vertical Mixed Mount

%
AGND

J18
SMA Connector Vertical Mixed Mount

O

CLK FROM WR 2 N |

~

-

S o
SEE
s
2

3z
D62
ESDI22DMYR
AGN

D

AGND >

J19
SMA Connector Vertical Mixed Mount

TEST INPUT P

TEST INPUT N

|
~

-

EF
AGND

=
S S
2
Z

CLOCK_BUS

5
D55
ESDI22DMYR
GN

AGND

>
@
z
o

L CLK FROM_WR RESAMPLED 2 P

J26
SMA Connector Vertical Mixed Mount

L CLK FROM WR RESAMPLED 2 N
|

O

AGND
J27
SMA Connector Vertical Mixed Mount

~ -

S o
g =
)

2

S
D59
ESDI22DMYR
AGN

E
AGND

J24
SMA Connector Vertical Mixed Mount
D
€209
by RESAMPLER CLK SPARE0 P i i o
100nF
AGND

c210
RESAMPLER _CLK_SPARE() N |

I
100nF

J25
SMA Connector Vertical Mixed Mount

~ -

= o
N S
)

2

<
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D

?
AGND
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3V3_RESAMPLERS

3V3_RESAMPLERS

Resampeled clk ;rom WR

CLOCKS WR_RESAMPLED

CLOCKS_WR_RESAMPLED
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100MHz in the loop
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100nF
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Input power should be a well 12V regulated power supply!

1v8_VCCAUX 1VO_VCCINT

. A . 12V_0CX0
There is no regulation on this board.
L7
PWR_OCXO LEQ
PWR_0CX0 p— L 4 L 4
T
Si4401DDY
ci19 c116
10UF 330uF
PTVS12VS1UR J J
AGND AGND ACND AGND AGND AGND
SV_PLL
Power_Analog
Sheet 19
Max voltage 6V5
LB8 5V _PLL
PWR_Analog PR Anclog = m ® PR Vanalog Prot PWR_Vanalog_Prot 3V3PLL
X 19 D29 3V3_RESAMPLERS
Si4401DDY 7N EDZV10B 3V3_RESAMPLERS
c110
330nF
AGND
3V3_VCCo
Digital Power
Sheet 20
; Us
Max input voltage 32V LN SVwiA e
PWR_Digital PR Digital LN ouri2 5VD 2V5_vcco
GND
> 1V8_VCCAUX
1V0_VCCINT
c1o
100nF
D18
LGT67K
N
DGND DGND DGND DGND DGND DGND DGND

3V3_RESAMPLERS
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6 SRR
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S
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5VD

5VD
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C156 NCI——LY s00my C163 C160 NCIB——LY s00my C165
T0uF NCI—— 400mv FB f4| I— — 10uF NCI—— 400mv FB j4| I—
71 200mv NCI—2 200mv
10nF 10nF
NCH 100mv NR/SS 13 6 100mv NR/SS 13
NCB— smy S S NC—smy S S o
(RN R (SRR
s 21 s 1
Cc167 C170
—_— 22nF —_— 22nF
N N N N N N N N N N
DGND DGND DGND DGND DGND DGND DGND DGND DGND DGND DGND DGND DGND DGND
(TP
S0 Sl S@uar
D10 —_— ~ D12
MSE1PB DGND MSE1PB ©
L1 L1 o
N N & o N
5 9 Q DGND
28 <(TPD (PS5
r Y
{12 2
9 17} iy E r6 @ 17}y 3 re
Ll 1V8_vecAux ol 3V3_vCco
ISy our 22 = 'S * 1V8_VCCAUX 5 v our 2 = ® ® 3V3_veco
our 19 our il
LAy U20 ourL LAy v22 our
TPS7A85 C24 C151 C157 TPS7A85 C23 C153 C161
NCB—4 rov sns 2 == 100nF ==47uF == 10uF 1L} gy sws |2 —— 100nF == 47uF == 10uF
c158 104 $o0my C164 C162 104 $o0my C166
10uF NCH 400mv FB j4| I— 10uF NCH 400mv FB 34| I—
Z{ 200my 10nF NC.77 200mv 10nF
NCH 100mv Nrsss HE 6 100my Nrsss HE
NCB—2{somy S 5 o NCB—2{somy S S o
AR [CERCEY
[s 21 8 1
Cc16 C169
—— 22nf —_— 22nF
N N N N N N N N N N
DGND DGND DGND DGND DGND DGND DGND DGND DGND DGND DGND DGND DGND DGND
5VD
~
~
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Powersupply for the FPGA.
The generated rail voltages are sequenced.
Sequence: 1V0 > 1V8 AUX >2V5_VCCO > 3V3_VCCO
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