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

R83
10 } PLL_SDI _EXT

R84
10 } PLL SCLK EXT

|- - == 10
R85

!
I(2 1 10 } PLL CS EXT
, ) 110 T

(CD T R86

G 10 } PLL_SDO EXT
|

T 10
| ——0—|—5 R87
G o1 SPARE 10 0

.
G | R88
1

' o—ae o1 SPARE 10 1
No— R89

10 } o SPARE 10 2

' ' 10

DSUBO9 plug

7 D37 D35 D36 D31 D32 D33 D34
DGND VBUS03B1-SDOHG4

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

DGND DGND DGND DGND DGND DGND DGND
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Connectors PLL Control & DAC

N —— LVDS PLL CS N
'G L LVDS PLL SCLK N
'G ! LVDS PLL SDI N
1
G ! LVDS PLL SDO N
e ; LVDS PLL STAT N
e LVDS PLL LOCK N
N LVDS_SPI_PLL
:(7 . LVDS PLL SYNC N LVDS_SPI_PLL
G 1
! '
G LVDS PLL CS P
|\ : LVDS PLL_SCLK P
Ran . LVDS PLL SDI P
'@ L LVDS PLL SDO P
'@ ! LVDS PLL_STAT P
1
(@ ! LVDS PLL LOCK P
s ; LVDS PLL SYNC P
! '
! ]
oo
D15P24B4GVOOLF
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o o o o o o o o o o o o o o
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V- - - -
e LVDS DAC SYNC N
e ' LVDS DAC SYNC P
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1 _|
:(3 ! LVDS DAC SDI N LVDS_DAC
LVDS DAC SDI P
From WR. Tune G T 2V5_VCCo 2V5_VCCo
G
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e ' LVDS DAC SDO N
' ! LVDS DAC SCLK N
1 ' @ <
LVDS DAC SCLK P Q[ 3 [
G : 25 25
ll [l
l 3
L ' o o o o o o o o
R PR PR pemes [ 1 ‘
DSUB09 plug e e e e e e e o4 SPARE 0 270 lL 357 ‘
rRIZZ k===
Wire Terminal
8 8 s s SPARE 1 01 e '
5 5 5 5 — Lo ——2 '
= = = = R128
D44 D45 D46 D47 Wire Terminal
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18 18 !
% 3 R !
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8 8
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8 8
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FPGA_CONFIG

Sheet 6

QSPI_BUS
ITAG JTAG
>
CONFIG CONFIG

QSPI_BUS
QSPI_BUS

FPGA_POWER

Sheet 7

RESET MICRO BLAZE N l

RESET_MICRO_BLAZE_N

SPI_EXT_TEST

|

SPI_EXT_TEST

LVDS_DAC
LVDS_DAC

i

LVDS_SPI_PLL
LVDS_SPI_PLL

i

FPGA_CLK
FPGA_CLK

!

FPGA_BANK_14 34

Sheet 5

RESET_MICRO_BLAZE_N
QSPI_BUS
SPI_EXT_TEST
LVDS_DAC
LVDS_SPI_PLL

FPGA_CLK

100MHZ_EXT_INT

100MHZ_EXT_INT

DAC_LVCMOS

DAC_LVCMOS

PLL_SPI_LVCMOS

PLL_SPI_LVCMOS

SWITCH_LED

SWITCH_LED

JTAG

CONFIG

100MHZ_EXT_INT
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SWITCH_LED
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J32

jmp 2
1

isbenficia w.r.t. spurs ani
In normal use the "rescue" clk should be turn off.

u23
XC7S50-1FTGB196C
10_0_14 10_L20P_T3_D24_14

10_25_14 10_L20N_T3_D23_14

10_L10P_T1_D14_14 B A N K l 4 10_L21P_T3_DQS_14
10_L10N_T1_D15_14 10_L21N_T3_DQS_D22_14

10_L11P_T1_SRCC_14 10_122P_T3_D21_14

10_L11N_T1_SRCC_14 10_L22N_T3_D20_14
10_L12P_T1_MRCC_14 10_123P_T3_D19_14
10_L12N_T1_MRCC_14 10_L23N_T3_D18_14
10_L13P_T2_MRCC_14 10_124P_T3_D17_14
10_L13N_T2_MRCC_14 10_L24N_T3_D16_14
10_L14P_T2_SRCC_14 10_L2P_T0_D02_14
10_L14N_T2_SRCC_14 10_L2N_T0_D03_14
10_L15P_T2_DQS_RDWR_B_14 10_L3P_T0_DQS_PUDC_B_14
10_L15N_T2_DQS_DOUT_CSO_B_14 10_L3N_T0_DQS_EMCCLK_14
10_L16P_T2_CSI_B_14 10_L4P_T0_D04_14
10_L16N_T2_D31_14 10_L4N_T0_D05_14
10_L17P_T2_D30_14 10_L5P_T0_D06_14
10_L17N_T2_D29_14 10_L5N_T0_D07_14
10_L18P_T2_D28_14 10_L6P_TO_FCS_B_14
10_L18N_T2_D27_14 10_L6N_T0_DO8_VREF_14
10_L19P_T3_D26_14 10_L7P_T1_D09_14
10_L19N_T3_D25_VREF_14 10_L7N_T1_D10_14
10_L1P_T0_DOO_MOSI_14 10_L8P_T1_D11_14

10_LIN_T0_DO1_DIN_14

10_L8N_T1_D12_14
10_L9P_T1_DQS_14
10_L9N_T1_DQS_D13_14

Bankld

DAC_LVCMOS

DAC_LVCMOS

LED O

LED 1

LED 2

PLL_SPI_LVCMOS

PLL_SPI_LVCMOS

3v3_vcco

1MEG
NP

D

R6

PUDC B

SPI_DAC _SDI_LVCMOS

SPI_DAC SDO_LVCMOS

RESET_MICRO_BLAZE_N

SW_0

SW_1

100MHZ_EXT_INT

UART TX
UART RX

SW_2

SW_3

3V3LVCMOS

QSPI_BUS

12C_EEPROM

QSPI_BUS

SWITCH_LED

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

u23
XC7S50-1FTGB196C

10_0_34

10_25_34

10_L10P_T1_34

10_L10N_T1_34

oun s BANK 34
20 11 wece 2V5

10_L20P_T3_34
10_L20N_T3_34
10_L21P_T3_DQS_34
10_L21N_T3_DQS_34
10_1L22p_T3_34
10_L22N_T3 34
10_123°_T3_34
10_L23N_T3 34
10_124P_T3_34

10_L12P_T1_MRCC_34
10_L12N_T1_MRCC_34
10_L13P_T2_MRCC_34
10_L13N_T2_MRCC_34 10_L24N_T3_34
10_L14P_T2_SRCC_34 10_L2P_T0_34
10_L14N_T2_SRCC_34
10_L15P_T2_DQS_34

10_L15N_T2_DQS_34

10_L2N_T0_34
10_L3P_T0_DQS_34
10_L3N_T0_DQS_34

10_L16P_T2_34 10_L4P_T0_34
10_L16N_T2_34 10_L4N_T0_34
10_L17P_T2_34 10_L5P_T0_34
10_L17N_T2_34 10_L5N_T0_34
10_L18P_T2_34 10_L6P_T0_34
10_L18N_T2_34 10_L6N_TO_VREF_34
10_L19P_T3_34 10_L7P_T1_34
10_L19N_T3_VREF_34 10_L7N_T1.34
10_L1P_T0_34 10_L8P_T1_34
10_LIN_T0_34 10_L8N_T1_34

10_L9P_T1_DQS_34
10_LON_T1_DQS_34

Bank34

PUSHB 2 MCU RESET

zZ z z z z 2 z 2
5556606086406

zZ z z z z 2 2 z 2
5556606068606

B LLLLLLLLLELLELLTT

SPARE 0

SPARE 1

LVDS DAC SDO P

LVDS DAC SDO N

LVDS DAC SDI P

LVDS DAC SDI N

3va_vcco
o
gl
L C32
100nF SPI_DAC_SYNC LVCMOS £11
g |x SPI_DAC SCLK_LVCMOS
o |«
Neli-EL]
4 x peno Fixed NC: Dm
vce NE i
R107 neliFY
1 3 | e | 11
@ o ]
CWX823-100.0M neli-Y
GND NC. H11l
2 2
CWX823-100.0M Ne
NC. H13
PLL CS EXT 14
PLL_SCLK_EXT i
PLL_SDI_EXT s
PLL_SDO_EXT 1
SPI_EXT_TEST e SPARE 10 0 L1
SPARE 10 1 e
SPARE 10 2 1
SCL 13
sDA 14
NC. K11
NC. K12
% \/ SPI_DQO B11
DGND DGND
|
2v5_veco |
|
| N84
|
g |
x |« |
|
FPGA CIK P & !
FPGA CLK FRCA_CLIC FPGA CLK N__g J
- |
| LVDS_SPI_PLL
| LVDS_SPI_PLL
|
s [
5 [
x |« |
|
N |
DGND I
. . | LVDS DAC SYNC P s
FPGA_CLK is derived from the OCXO master, LVDS DAC_SYNC N w2
so al internal clk are nOWCFhase related which [ LVDS DAC SCLK P 03
h .
other unwanted "guests'. | VDS DAC LVDS_DAC LVDS DAC SCLK N ca
|
|

2V5LVDS

R42

SWITCH_LED

3v3_vCcco

3v3_vCcco

L
C205

100nF

DGND

Lo | oo

ne |——{fIne
24AA025E48

R126
4.7K
R125
4.7K

O s

24AA025E48

DGND

DGND
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CFGBV'S Pulled to 3V 3 this pin selects the voltage 10 for bank 0 - Banko

See UGA470 7 Series config guide Table 2-4

3v3_vCcco
QSPI_BUS
QSPI_BUS

CONFIG
CONFIG

T;
CCLK_0 XC7S50-1FTGB196C

BANKO
N 3v3

37 pxn_o M2_0

INIT_B_0 |28

PROGRAM_B_0 (PROG) Active low reset.

CFGBVS_0

Mo_0
w1_o |8 MODE 1

381 pxp_o PROGRAM_B_0

See UG470 7 Series config guide Table 4-2

DGND

JTAG

JTAG

T
XC7S50-1FTGB196C

TCK_0

T00_0
™S_0

I_0

JTAG

When pulsed low the FPGA config is cleared and reloaded from FLASH.
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1V8_VCCAUX

C191

470nF

DGND

3v3_vcco

C188 C180
$33OUF i 4.7uF
DGND DGND

C192 C193

470nF 470nF

H
H

DGND DGND

dHig i

c187 c181 c177
$SEOUF i 4.7uF i 4.7uF
DGND DGND DGND
C199 C200 C201 C202
470nF 470nF 470nF 470nF

FPGA Power bank

9
o}
z
S
9
o}
z
S
9
o}
z
S

DGND

UG483 Table 2-1 (XC7S50 FTGB196):
VCCINT: 1x 100uF, 3x 4.7uF, 5x 0.47uF

C189
$33OUF

DGND

C182 C198
4.7uF i 470nF
DGND DGND

VCCBRAM: 1x 100uF, 1x 47uF, 1x 4.7uF, 1x 0.47uF

VCCAUX: 1x 47uF, 1x 4.7uF, 3x 0.47uF
VCCO: 1x 47uF, 2x 4.7uF, 4x 0.47uF

1V8_VCCAUX

LB25

DS189 Table 2 note 9

If battery is not used,
connect VCCBATT to either
ground or VCCAUX

DGND

100nF

1=
T

I

VCCBATT. J

UG480 Figure 1-2
ADC isnot used in thisdesgin

u23
XC7S50-1FTGB196C
2|0
3|2
(o}
(8]
[a}
<
8
> VREFP_QHE
VP_oCE.
o VN_QHZ
8 VREFN_QSL
<
=]
5 xapc
B
3
)l
E
DGND

1VO_VCCINT

C185
4.7uF

i

DGND

C190
g 330uF

DGND

3v3
KO:
BANK148V3
BANK342V5
u23
XC7S50-1FTGB196C
vecAUX 2
Veeo_o vcesram [E2
veeo_o VCCBRAM G2
vCeBRAM 5
VCeo_14
Veeo_14 veeInT (26
Veeo_14 veeInT (B8
veeinT HEL
Veeo_34 veeInT HE2
Veeo_34 VCCINT HEE
Veeo_34 VCCINT |82
vecinT (HE
VCCAUX VCCINT (2
VCCAUX vecinT (K8
VCCAUX vecinT (K8
Power

C195
470nF

Tl
L7

DGND DGND

C196
470nF

1
I

DGND DGND DGND DGND DGND DGND

C186
330uF

C226
470nF

c227
470nF

Cc223
4.7uF

C183
4.7uF

C179
4.7uF

Jor T Tomw Tom |
I 117

u23
XC7550-1FTGB196C

AL GND GND |2
111 GND GND |G10
141 GND GND |BL
461 GND GND

A9 GND GND |88
B4 GND GND [HHS.
BZ{ eND GND 2.
B9 GnD GND [H0
C13{ GNp GND [
€21 GND GND KL
€61 GND GND K14
€71 6ND GND S
€81 GND GND KL
€91 GND GND K2
011 grnp oD 110
D51 6N GND L1
D71 eND GND 4
D91 GND GND &
EL{ GND GND 8
E10] 6N GND L
El4] eND GND [
E3{ anD GND S
E6 1 GND GND 2
E81 GND GND |BL
51 GnD GND |14

Ground
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SPIFLASH  3%aveco

See
XAPP586

ci1
o ¢ o |x
g5 S5 100nF - o (o]
8 22|58
u7
QSPI_BUS ,| MT250L128
QSPI_BUS T
DGND
QSPI_SCK 161¢c  HOLD#/DQ3
W#/DQ2
QSPI CS & s# DQL
RESETH QSPI_DQO

See XAPP586

3v3_vcco 3v3_vcco

3 (3
2

-
LGT67K: ‘/ D19

MT25QL128ABASESF-0SIT

R17
(]
R50

DONE
Open drain
UG470 Table 2-4
3v3_vCCO 3v3_VCCo T4 ‘
2\
FPGA_DONE Py BSH108
m
x|
N
5 DGND
- 3v3_vcco UGA470 Table 2-1 )
- s RESET MICRO BLAZE N - Configurationmode M2 | M1 | MO | BushWith
mgassgl'd 0 |0 |0 |x1
s2 4 ser v o 0 |0 |1 | xix2x4
MAX6414UK31+T 131 Master BPI
ci2 GND 0 | 1 | 0 | x8,x16
2 o |x - g2 2 =1 Master SelectMap 0 | 1 | 1 |
100nF =5 z|g % mp2 JTAG
PowerOn Reset 5 1 1 |0 | 0 | x8xl16
270 ms JaesdedM® 1 jo |1 | x
|
UG470Table2-1 1 | 1 | O | x8x16x32
DGND DGND DGND MODE 0 1 | 1 | 1 | x1
MODE 1
MODE 2
3V3_VCCo
CONFIG
o i [g]% 5 |E{| § |Z§;|
o |«
E
N N N
DGND DGND DGND
3V3_veCo
3v3_vceo 3v3_veeo
o |¢
E‘
8%
“F PROG . . .
See UGA470 7 Series config guide Table 2-4
3V3 vCCo st
R19 5 ° ™S
RS0 0 TCK
RSl 0 DO IC ITAG
R82 0 DI
NC
NC
DGND
DGND
® © © © ® rev. by notes
2 2 2 2 2 ¥
g g g ] g & 100MHz in the loop
- Kic ki Kic Ki X:
8 8 8 8 8 Project : ET Pathfinder Demonstrator
4 = 4 = 4 = 4 = 4 =
E E E E @ Sheetname : FPGA_EEPROM_AND_JTAG
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2V5_vCCo 2V5_vCCOo
w ¢ < [x
el o |~
;3 ;B

s s Reset for microblaze

DGND DGND

PUSHB 2 MCU RESET

PUSHB 1

SWITCH_LED

SWITCH_LED

3v3_vcco 3v3_ vcco

3v3_vCcco 3v3_vCcco 3v3_vceo 3v3_vcco 3v3_vcco 3v3_vcco 3v3_vcco T
B s o [c 2 [c o[ y .
g5 & |5 &5 2|5 R32(G R3315

VS D22 VS D21 VS D20
A | GTE7K A | GTE7K A | GTE7K sS4 s3 * *
o} o}
T7 T6 T5
BSH108 IAN BSH108 IAN BSH108 IAN
N N N N %
DGND DGND DGND DGND DGND DGND DGND
NC]
R91
UART RX 0}
L0 T
UART TX a0 | ®
L0 T
R90 ol
htsw-106-07-t-s
22 LVCMOS 3V3
4 3 4 9 el 2
E E
x x
. = . =
H =1 B =
8 5 Possible UART [
T8 T8 ssible connection
D23
2 2 -
u u A LGT67K
DGND DGND DGND DGND
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3V3_VCCO 3V3_PLL
- - Text onboard
1
1 L
| J39 Wire Terminal
Lo ‘ 1o L= PLL_ISO_CS
PLL 1SO_SCLK
100nF ' 100nF (340 Wire Terminal
u I Lot PLL_ISO_SCLK
1507241 L( 41 Wire Terminal
° - LT - - -2 PLL_ISO_SDI
DGND g g AGND ‘7 ;427 — Wire Terminal
PLL CS LVCMOS 3] na D’H D> oura 4 PLL 1SO CS Lo - - - - PLL_1SO_SDO
W= e e . - e
PLL SCLK LVCMOS 2f g >y > outs |13 PLL ISO SCLK PLL 1SO_SYNC e Wire Terminal
o X PLL SDI LVCMOS 5five S>> ourc |22 PLL I1SO_SDI PLL_ISO_SYNC
Isolation is done to prevent "common mode" noise PLL SDO_LVCMOS o] ouro 1 o [ PLL 150 SDO wire Terminat
progation from the fpgato the PLL (conducted) B " 10 AGND
EN1 EN2
[ Y
33 88
g2 22
538 &
2|8 9 |15
— SPI_ISOLATED_PLL
- SPI_ISOLATED_PLL
DGND AGND - g
. . ! .
Digital Domain «  Analog Domain
PLL_SPI_LVCMOS '
PLL_SPI_LVCMOS ,
1
1
3v3_vCCo 3v3_PLL
1
1
ca , cs
100nF ' 100nF
1
u2
1507241
L -
DGND
g g AGND
"
PLL STAT LVCMOS 18] oura — - a f3 PLL ISO STAT
PLL LOCK LVCMOS 131 oyt —py - e 14 PLL 1SO_LOCK
nefli—22] oute —< -}~ inc (=
PLL_SYNC LVCMOS 1o —>1> oum |6 PLL ISO SYNC
101 enz " ent L
N o -
88 g
22 s 2
5 & &
15( 9 8| 2
g
DGND AGND AGND
1
3v3_vcCco l 5V_DAC
1 T
1
1
1
1
c2 . c3
100nF \ 100nF
1
‘ I
u3
1sorat — Text onboard
DGND 6 AGND
P S
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Input power should be awell 12V regulated power supply!
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Powersupply for the FPGA.

The generated rail voltages are sequenced.

Sequence: 1V0O>1V8 AUX >2V5 VCCO > 3Vv3 VCCO
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