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GTX/GTH Transceiver PCB Design Checklist

rev. by notes

SPEC7 v2 crystek Powered
Project © WRITE
Sheetname : ZYNQ_PL_BANK_111_112_GTX

Copyright Nikhef 2019.

This documentation describes Open Hardware and is licensed
under the CERN OHL v. 1.2. You may redistribute and modify
this documentation under the terms of the CERN OHL v.1.2.
(http://ohwr.org/cernohl). This documentation is distributed
WITHOUT ANY EXPRESS Ol TY,

OF MERCHANTABILITY, SATISFACTORY QUALITY AND FITNESS
FOR A PARTICULAR PURI 3

Please see the CERN OHL v.1.2 for applicable conditions.

R IMPLIED WARRANTY, INCLUDING
POSE.

Nik[hef

Amsterdam

11300.01.05.2

Designed by

G. Visser & P. Bos & P. Jansweijer

Drawn by

G. Visser & P. Bos & P. Jansweijer

Size 420 x 297mm

Sheet 8 of 35 A3

Science Park 105, 1098XG, Amsterdam

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

Date
2020-01-31

1




VCCO_MIO0

Lo [ Notes on PS_POR_B
= =" R UG585 Par. 6.1
L = Immediately after the PS_POR_B reset pin deasserts,
V4 5 ; .
DGND o the hardware samples the boot strap pins and optionally
PS POR B Seeaso DS191 PSand PL dm ot enables the PS clock PLLs. Then, the PS begins executing
Power-On/Off Power Supply Sequencing| e T the BootROM code in the on-chip ROM to boot the system.
2 A SR Us3 UG585 Par. 6.2.4. "External Reset Signal Pins' eFUSE integrity
. s ; | oD MAX6AL4UKILET UPC supervisory circuit ensures that PS_POR_B assrted low
veco mioo > POR bR o B z*r - before VCCINT reaches 0.80V.
%Vi o T v [T = = “Suffix 31 = Resat UG 585 Par. 6.3.3 PS_POR_B De-assertion Guidlines.
= %7 AV <~ threshold 3.08V De-assertion of PS_POR_B occurs 60 ms after PL power Supply.
== T_ oeND oeND pero - Cert=22nF => 60 ms. See also AR# 63149 PS_POR_B timing window calculator.
vccgﬁwoo 1 C329 i c131 Force_PS_POR >— AR# 52016
e i i MIO pin 0 must be Low during the SDIO boot process.
— Gl
PS_CLK only runswhen VCCINT signals PowerGood ASDME-33.333NHZ-LCT
us8 VCCO_MIO0 See DS191 "PS Power-On/Off Power Supply Sequencing” iL
VCCO_MIO0 2 3v3 => eFUSE integrity. aon / ]
[ NI ! 1
3\‘/3 Ml ’3 I c320 = PG_VCCINT | PG VCCINT {202 } e £23 PS_POR_B_500 |
o - NC7S2120 p— When VCCIN T is okay then Gl is not yet powered. ’E‘TH‘ R 324 !
UG585, Table 6-4 - 1 _E_EE - R405 prevents PG_VCCINT from being kept low S L2 | PS_CLK_S00 |
MIO[5:3] Boot Device Select ) o o o N NN i ZDXNlF’NI o by the ESD diode on G1 pin 1. QSPI1 CS B £26 PS._MI00. 500 !
DIP switch: :IH H H H VCCO MIoo UG585, Table 6-4 MIO[8:2] QSPIO_ CS B D26 pS. MIOL 500 :
"1234" ' 29 MIO[2] JTAG Chain Routing 0" => Cascadd Mode QSPI0_I00 £25 !
"X000" => JTAG Boot Mode T4 a3 = PS_MIO2_500 |
"X001" => NOR Boot » ues ) o} QSPI0 101 P25 lps mi03_500 500 |
"X010" => NAND - ° RZI . "AA" _ |
3 => - F. 1
"X 100" => Quac-SP! = > 4 i —a—MIO[5:3] Boot Device Select "100" => Quad-SPI QSPIO_102 24 PS_MIO4_500 V3 .
" "o = 3 C293 R715 {
X110" => SD Card . ’L- :f-m-"F e QSPI0_103 c26 65105500 ( )
— —d Rz04 nan F: I
Y L .  MIO[6] PLL Bypass"0" => UsePLLs QSPI0_CLK 723 bS_MIO6_ 500 |
§ § § DGND DGND DGND R248 . I
NnN VCCO_MIO0 20K PS_MI07_500 i
)| RZ41 - nAa" — l
[lx]lx 3v3 =—_MIO[8:7] = VMODE "00" => 2V5, 3V3 QSPI_SCLK_FB_OUT A24 PS_MIOB_500 |
H4 -] 1
‘ : QSPI1 CLK D24 PS_MIO9_500 I
N QSPIL 100 fi25 PS_MI0O10_500 :
D 2 4 VCCO_MIO0 VCCO_MIO0 - - |
oene Ml ’3 [ caos L 2 QsPI1 101 526 PS_MIO11_500 |
NC7szZ125 - ._H’E‘F " i} L - N :
i_ pller alipulior - T | T b QSPIZ 102 f23 PS_MIO12_500 1
0\st 0\st D\G{D n\sfo :fr",_cz_w '.E _Cs27 QSPI3 103 B25 PS_MI013_500 |
UG933 MI0[8:2] Boot Mode Pins sk i{ #0ohF QSPIO s [« L +00hF QsPI1 oS UID SCL L D23 :
(Avoid "resistor tree") g7 7 g7 v =2 PS_MI014.500 '
DGNU OGN £ |
B4 l 84 PS UID SDA = f24 PS_MIO15_500  XC72035-1FBG676C |
o g | vee HOLD/DQ3 [—D4. ® €2 s © HOLD/DQ3 —D4 T J
L A4 RESET W/DQ2 f—C4 L A4 | RESET W/DQ2 |—C4
B2 c DQ1 D2 B2 c DQL D2 BGA-676
u10 Qo |02 Ue2 Qo |—Db2 General: %e UGS85TabIe 2-4for
nol—-22 | pru B2 ey MIO signal assignment
NCi A5 rRu FRU —ES— N Ne 25— FrU FRU —ES—finC VCC(3)\73MIOO
NCg-—BL 1 FrU FRU —E4 —giine Ne--BL 1 FrU FRU —E4— —giine
NCg- B FrU FRU —ES —gline e FRU —E3— —gline ‘ _ UG933 I1C recommends external glitch filter.
Notes on QP! Flash o= -S| U U |2 e e -S| Fru |2 e l_‘_LT Ferrites added on MI0[14:15]
i i Fro [ :NC =P i Fru—=- :NC See also: http://www.ti.comlit/an/sl ea053/d eal53. pdf)
NCi—S—] FRU FRU -—ine NC Ji—S2— FRU FRU NC
UG585 Paragraph 6.1 Ne-—42 N FRU |—LL —gine Nl —22—{ ne FRU |—DL —gine 2% o %
"Optionally, the FSBL/User code Ve Ve ~ - vecoMioo
can be executed direcﬂy froma B3_ MT25QL256ABABE12-1SIT L_ss_ MT25QL256ABABE12-1SIT l S o8
. . -—d -—d
Quad-SPI or NOR devicein anon- il %7 hd T TuE T
secure environment. G Dual QUAD SPI bewo - L o
ARM MAC Address , 100nF e ——1
3V3 Quad-SPI NOR Flash Memory (Unigue 48.bit 1D) . T s
64MB (512 Mb) reserved, 12C ADDR = 1010.000x 24AA025E48 = 1
32MB (256 Mb) supported BRI =iy < <7
(See DS190, Table 6). DeND DGND DeND
For bitfile sizes, see: Table 21-2, UG585.
Z035, Z045 sizes are 106.571.232 bit r—=
=> 256Mbit Flash can hold two images. PRV PV ==
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u26

BGA-676

Noteson PS SRTS B

UG585 Par. 6.1

The non-POR type resets also cause the BootROM to execute,
but without the hardware sampling the strap pins.

Non-POR resets include the PS_SRST_B pin and severa
internal reset sources.

UG585 Par. 6.2.4. "External Reset Signal Pins'

Used to force a system reset. It can be tied or pulled High,
and can be High during the PS power supply ramp-up.
The PS_SRST_B signa must not be asserted while the
BootROM is executing from a POR reset

N\

—  PS_RGMII

N\

{(——> USB_OTG

2

S SD_CARD Notes on SD Card
PCB Design Guide
UG9I33, Par. SDIO

UG585, SD Card Boot
Table 6-15 M10[40:45]

UG585 Chapter 6.3.7:
"In SD card boot mode, the BootROM does not perform
aheader search and does not support multiboot.”

UG585 Par. 13.3.7 (figure 13-8)
card detect (CD) and write protect (WP)

VCC_MIO1
2V5
=
x|
5|3
A 4
PS_SRST_B_501 A2
G21 ki TZ
PS_MI016_501 ' RGMII_TXC s
9 RnR S1
PS_MIO17_501 CEU RGMII TDO 4
G20 R2Z53 -—
PS_MIO18_501 3 RGMII_TD1 %
61 i RGMII series termination oD
PS_MIO19_501 - 33 RGMII_TD2
H1g R255
PS_MI1020_501 33 RGMII_TD3
Ao
PS_MIO21_501 F23 3 RGMII_TX CTL
PS_MIO22_501 G2z RGMII_RXC
g
N
PS_MI023_501 Fq RGMII_RDO
<
PS_MIO24_501 Jie RGMII_RD1
PS_MI025_501 F1g RGMII_RD2
PS_MI026_501 H17 RGMII_RD3
PS_MI027_501 Fig RGMII_RX _CTL
PS_MI1028_501 G USB Data 4
PS_MI029_501 E2C USB_Dir
PS_MIO30_501 K1g USB_Stp
PS_MIO31_501 E21 USB_ Nxt
501 PS_MI032_501 K17 USB_Data 0
\/5 PS_MIO33_501 B2 USB Data 1
( ) PS_MIO34_501 Jie USB Data 2
v
PS_MIO35_501 pi¢ USB Data 3
PS_MI036_501 K1§ USB Clk
PS_MI0O37_501 D20 USB Data 5
PS_MI038_501 D2t USB Data 6
PS_MIO39_501 cz USB Data 7
co2z R242
PS_MI040_501 S [w9 }—SDCOK
o
PS_MI041_501 c1s SD CMD
PS_MI042_501 F1i SD Do
PS_MI043_501 Dig SD D1
PS_MI044_501 E1e SD_D2
PS_MI045_501 cig SD D3
PS_MI046_501 E17 SD we
13
PS_MI047_501 B¢ SD CD
PS_MI048_501 B24
PS_MI049_501 ALE PHY 1G RESETn
PS_MIO50_501 522 PS TXD
>’
N
PS_MIO51_501 B2q PS RXD
PS_MIO52_501 A20 = RGMII_MDC
q LB13
PS_MIO53_501 ALS : RGMII_MDIO
PS_MIO_VREF_501 hie
XC72035-1FBG676C vee Mo UG933 Chapter 5

General: See UG585 Table 2-4 for

MIO signal assignment

2V5

R260 R2A1

T }— ¢ -

C364 "= 10nF
—— T—

< &

DGND DGND

"PS_MIO_VREF — RGMII Reference Voltage"

> PL_PS_Dual_UART

UG933 I1C recommends external glitch filter.
Ferrites added on M10O[52:53]
See also: http://www.ti.com/lit/an/slea053/slea053.pdf)
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VCCO_DDR

r—33
—

R290

See UG933 Chapter 5: by

“PS DDR_VRN, PS DDR_VRP

RZ91

PS DDR Termination Voltage" F-—

A
DGND
See UG933 Chapter 5:
"PS_ DDR_VREFO0, PS DDR_VREF1
PS DDR Reference Voltage"

ov675
PS_REF_VTT

AD00_PS

ADO1 PS

ADO2 PS

ADO3 PS

AD04 PS

ADO5_PS

AD06_PS

ADO7_PS

ADO8 PS

ADQ9_PS

AD10 PS

AD11 PS

AD12 PS

AD13 PS

AD14 PS

BAQ_PS

BA1 PS

BA2 PS

CAS N PS

CKE PS

CK N PS

CK P PS

CS N PS

DMO_PS

DM1 PS

DM2_PS

DM3 PS

DOSO N _PS

DOS1 N PS

DOS2 N PS

DOS3 N PS

DQS0 P _PS

Dos1 P ps

DQS2 P PS

DQS3 P PS

RST N PS

ODT PS

RAS N PS

WE N PS

<22

<20

N21

22

M20

N22

20

121

r20

J20

M22

21

P20

J20

R20

J22

22

R22

723

21

221

R21

Y21

_25

R25

‘N25

24

W24

H22

(22

V23

V21

w21

BGA-676

PS_DDR_AQ_502
PS_DDR_A1_502
PS_DDR_A2_502
PS_DDR_A3_502
PS_DDR_A4_502
PS_DDR_A5_502
PS_DDR_A6_502
PS_DDR_A7_502
PS_DDR_A8_502
PS_DDR_A9_502
PS_DDR_A10_502
PS_DDR_A11_502
PS_DDR_A12_502
PS_DDR_A13_502
PS_DDR_A14_502
PS_DDR_BAO_502
PS_DDR_BA1_502
PS_DDR_BA2_502
PS_DDR_CAS_B_502
PS_DDR_CKE_502
PS_DDR_CKN_502
PS_DDR_CKP_502
PS_DDR_CS_B_502
PS_DDR_DMO0_502
PS_DDR_DM1_502
PS_DDR_DM2_502
PS_DDR_DM3_502
PS_DDR_DQS_NO_502
PS_DDR_DQS_N1_502
PS_DDR_DQS_N2_502
PS_DDR_DQS_N3_502
PS_DDR_DQS_P0_502
PS_DDR_DQS_P1_502
PS_DDR_DQS_P2_502
PS_DDR_DQS_P3_502
PS_DDR_DRST_B_502
PS_DDR_ODT_502
PS_DDR_RAS_B_502
PS_DDR_VRN_502
PS_DDR_VRP_502
PS_DDR_WE_B_502
PS_DDR_VREF0_502

PS_DDR_VREF1_502

PS_DDR_DQ31_502
PS_DDR_DQ30_502
PS_DDR_DQ29_502
PS_DDR_DQ28_502
PS_DDR_DQ27_502
PS_DDR_DQ26_502
PS_DDR_DQ25_502
PS_DDR_DQ24_502
PS_DDR_DQ23_502
PS_DDR_DQ22_502
PS_DDR_DQ21_502
PS_DDR_DQ20_502
PS_DDR_DQ19_502
PS_DDR_DQ18_502
PS_DDR_DQ17_502
PS_DDR_DQ16_502
PS_DDR_DQ15_502
PS_DDR_DQ14_502
PS_DDR_DQ13_502
PS_DDR_DQ12_502
PS_DDR_DQ11_502
PS_DDR_DQ10_502

PS_DDR_DQ9_502

PS_DDR_DQ8_502

PS_DDR_DQ7_502

PS_DDR_DQ6_502

PS_DDR_DQ5_502

PS_DDR_DQ4_502

PS_DDR_DQ3_502

PS_DDR_DQ2_502

PS_DDR_DQ1_502

PS_DDR_DQO_502

502

(1V35)

XC7Z035-1FBG676C

w23 DQ31 PS
Y2€ DQ30 PS
Y25 DQ29 PS
wae DQ28 PS
u2t DQ27_PS
u24 DQ26 PS
u2€ DO25 PS
V24 DQ24 PS
R22 DO23 PS
T2% DO22 PS
T25 DO21 PS
T2 DO20 PS
P25 DQ19 PS
N2€ DQ18 PS
P2z DQ17 PS
R26 DQ16 PS
N2g DQ15 PS
M24 DO14 PS
N24 DO13 PS
M2¢ DO12 PS
K23 DO11 PS
Mm2€ DQ10 PS
L2 DQOY PS
K2€ DQO8 PS
J2% DQO7_PS
J24 DQO6 PS
H2g DQO5 PS
H26 DQO4 PS
G2€ DQO3 PS
J2¢% DQO2 PS
F25 DQOL PS

J2€ DQOO_PS

a N\

<—— PS_DDR
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PS_DDR
us va2 0Ve675 0Ve675
MT41K256M16TW-107 MT41K256M16TW-107 PS_DDR_VTT PS_REF_VTT
R294 —_———— _—————
—T7 1 ma Qs [D7¢y DQIS PS —T7 1 ma Qs [A2¢3 DQ3LPS 07 e —_———— m == M8 | VREFCA Ne HMT__gune
DT Pso 13 A2 DQ14 PS iy EDT3 PSS 13 C3¢n DQ30 PS iy EDT3 PSS HL Lo
- A3 PO R A3 DQu4 =24 22 RIS VREF = VDD/2 = 0.675V VREFDQ Ne e
N7 | aro/mes pQ13 |-C2¢3 DQ13 PS N7_| p12/BCH# DQi3 |A3¢y D029 PS i e — 359 Ne L v
- =
—R7 { a11 pQ12 -3 DQ12 PS —R7 { an1 pQi2 (AL DQ28 PS 00 Ok e
- - - RIL3
—L70 ato/ap pQu [-BB¢s DO11 PS L7 | a0/ap pou1 [-Bi¢s— D027 PS 202 R300 v Ne U — N
&3 | <3——DO10 PS fcaes DO26 PS P— )|
R3 | pg DQ10 |-A3¢s DQ10 PS L R3 | pg DQio [-CB¢s D26 _PS ) 202 i > VCESEEDR o~
18 | Ag DQo [AZ¢s DQO9_PS 18 | ag DQo [RT¢s DQ25 PS 50 T vss |12
- R2 | A7 pos |-CB¢s DQ08 PS R2 | A7 pos |-C2¢yDO24 PS > i Py vss 11
- 88 | ag UDQs [-<7. DQS1 P_PS 88 | ag uDgs |-<7 DQS3 P_PS 20> < Py Py R | ypp vss |-B2
- DOS1 N PS = DOS3 N_PS = R309 T T T
Py 2 a5 ubQs# (—E7 gy £2 { as uDQs# (—E7 g 02 e c136 c135 c332 c333 &1 vop vss |-B1
—P8 { upMm R3¢ — DML PS B8 1 pg upm D3¢ DM3 PS 207 b “J" 22uF ,‘J- 220F U= 22uF " 200F N9 | ypp vss Mo
N2 | as N2 | a3 ) . A . T - N | g — vss |-ML
- R30L Nicely distribute decoupling —a piuior? g
P3 | pp po7 HE8¢S DQO7_PS P3 | pp pQ7 |-82¢3 DQ23 PS . ) 4 J K8 | \pp vss |8
- P7 | a1 DQs |62 DQO06_PS P7 | a1 DQs |E2 DQ22 _PS AT ::;3 o CﬂJaCIIOI'S over the power pins K2 | \ypp vss |2
- N3 | a0 Dos [HE¢s DQO5_PS = N3 | no bgs [HZ¢s—DO21 PS = ) 67 | yop vss |-c8
E3 ¢, DQO4 PS E3 ¢ D20 PS D9 El
pQa |E3¢3. pQa E3¢3 R308 VDD u23 vss
M3 | gaz po3 HHI¢S DQO3 PS M3 | gaz D3 H3¢s DQ19 PS 207 el B2 | \ypp vss |-B3
N8 | gar boz |E2 DQO2 PS VoAl | N8 | gar oz |He¢y DOI8 PS — a0 5 vss |49
d M2 | a0 o1 |EL DQO1 PS gl BATFS | M2 | a0 o1 |-E8 DO17 PS o S TR Mg
H3 DQO0O_PS F7¢s___DOQ16 PS P o Ho o
(KB B52 o 1 DOS0 P_PS £k P Pso o P DOS2 P_PS AS NP 2 R116 e vese
—37 { cx LpQs [-E3——DOQSO P PS — 1 e LpQs |3 DQOS2 P PS 2072 RITS H2 | vppq vssq |-CSL
- - 4
iy K7 | cxu LDQs# |63 —_DOSO N PS. K7 | cxu LDQs# |63 DQS2 N PS LT, e — 1] vopo vssq |-E2
Ko | cke Lom |-EZ¢ — DMOPS Ko | cke Lpm [-EZ DM2 _PS Es W @ £9 | vppg vssq [-E8
3 2 202 I c147 T 02 | \popo vssq [-E2
— B | rasu L I - — ] Rasu e R124 == 100nF 4 4 == 100nF 100nF €9 | vbpQ vssq (28
K3 1 casu B K3 1 casu E 40.2 - €1 | vopq vssq |RL
L3 wes = L3 { wex A8 | yppQ vssq -89
2 L2 | csu d L2 | csu - R298 AV Al | vopQ vssq (-BL
1 T2 2 B (e} DGND
—12 1§ ReseT# —L2 4 reser+ | EpELe ] e ~
PS_DDR  &—> b —KL 2 opr b —K1 ] opr R131 NOTE: DGND
47K =< RST_N_PL requires a Pull Down
18 K} . . . .
= = resistor through FPGA Configuration. Worst Case IDD per DDR device = 274 mA
1o o \/  See UG93 Chapter 5 "DDR Termination" (datasheet Tabe 20, 1dd7)
L N ] DGND
= L= PS DDR termination
—a —a e .
Note: All termination resitors 1%
N N/ 0V675
DGND DGND PS_REF_VTT
0V675
PS_DDR_VTT —_———]—
'_.'_.'_ _— Lwe | \gerca Ne HMZ— gne
—d H1 L9
DDR PCB layout i appn R e :
See also UGY33 Chapter 5. c435 ca47 ' {OHF Ne 2 — —ne
+ 10nF 10nF _'_ 100nF _'_ 100nF WF = WwF - 22uF ! 22uF ' 22uF A" 22uF T% Ne U — N
VCCO_DDR
1\/55 DGND
._.'_. vss (19
vss (-TL
% l & & R9 VDD VsS P9
L £
DGND T c183 T c182 l C456 T C457 — BL 1 voo vss |-BL
— 22UF - 20uF == 22uF 22uF N9 1 vop vss (M9
N_ . . . —— N1 VD —— vss (Ml
icely distribute decoupling - 6| =—4 = —
A . VDD Vss
capacitors over the power pins | voo vee Lz
DGG) G7 1 voo vss (-G8
Py Py P Py Py Py Py D9 | vop u32 vss |EL
t
I €159 T c157 T C409 = 411 T c181 T c451 T c179 T c453 B2 1 voo vss (B2
Separate DDR_VTT for PS ,J-‘_’_ _-J-‘_’_ e o _’_-‘- L — vss [-A2
. F——
Note: Sense input VTTS needs to be connected to remote DDR -—-
. . . H9 G9
termination bypass capacitors (see datasheet NCP51400). e, veser
. . . vDDQ VvssQ
— Sensing a combined PS/PL DDR_VTT can be problematic. £1 | vong vesq |E2
VCCO_DDR = = ° ° Py Py Py PY PY £9 | vooo vssq |8
1V@6: 3v3 3v3 3v3
_'\-‘-_ .-.—‘.-. .-.—‘.— —.‘—.- NOTE DDR_VTT; | c158 l C156 l C408 T C410 T C450 T C180 l c452 T c178 D2 1 vobg vssq (E2
. . . » . » . . c9 D8
[ PS and PL DDR each have 24 signals to terminate. - 100nF = 100nF - 100nF 100nF 100nF 100nF - 100nF > 100nF - voDQ vssQ -
R _ _ : - VDD vss
o . oo o Termination voltage = 0.675 @ 40.2 ohm = 16.8 mA per signal ~3 ] o ° T
L VoDQ vssQ
. % -
Raas % _l_ oour _l_ wF :l: 1000F a2 . Worst case for both PS and PL DDR: 2*24*16.8 mA = 806 mA 1 21| vooo vesg |81
= S NCP51400 = 4
DGND
> vee 0V675
o ) o PS_DDR_VTT
R347|3 < PVCC  PGOOD o - DGND
DGND
41 PGND vIT
1 WRI VTTS
R344 1
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PL_DDR
12 ot ove75 overs
MT41K256M16TW-107 MT41K256M16TW-107 PL_DDR_VTT PL_REF_VTT
DB 17 | 4 oois |A2¢s DQ15 PL J EDTI RIS 17 | a1 pois |AT¢s— DO31 PL Ay EDTARIT 03 :}5 gy | | Sl M8 | yReFcA e M7 e
fp DB B= 13 | a3 bQua 43¢y DQ14 PL pvayscipliond 13 | s pou4 [-B8¢y_ DQ30 PL DTBT 5 hiis VREF = VDDI2 = 0675V H1 | \ReFDQ N O e
oyw iz e N7 | piomes po13 |-C2¢3 DQ13 PL DD PD N7 | piosmes D13 |-C3¢3 DQ29 PL DRPZ o e Py = e = 286 e L e
2 R7 | a1y bo12 |-B8 DQ12 PL DOTZ 720 N po12 |43 DO28 PL s i phrs N [ e
B y i -
2 | o oou AL D011 PL EDI0 T 7| o Qi1 [CB¢s— D027 PL Ty it L ne L e
B _R3 | a9 Qo |-DZ¢s— DQIO0 PL R3 | ag po10 |A2¢s—DO26 PL @7 @ VCCO_DDR oo
D= 18 iy D009 PL g 18 c2o D025 PL g3 = 35 10
1 A8 DQy 3¢5 ] A8 DQo ¢ 1 452 RI0 vss
L= R2 | a7 DQs %JM R2 | A7 pos |-R7¢s DQ24 PL o 20> 5 vss LTL )l
2 88 | ag UDQs [-<7. DQS1 P PL 88 | ag uDgs |-<7 DQS3 P PL s — RO | \ypp vss |-B2
— -
_‘ P2 | as UpQs# [-BZ DOS1 N PL P2 | a5 uDQs# |8 —DOS3 N PL s e ® 81| vpp vss |-
2 P8 | aq ubm B3¢ DM1_PL i P8 | aq ubm B3¢ DM3_PL ; 200 5 N9 | \op vss M2
) = N2 | a3 I N2 | a3 I = 5 e @ . N . NL ]y = vss (ML
o~ b | vor Lezes D007 PL gy b2 | o7 | tzes D023 PL = == Nicely distribute decoupling ke | oo~ ves e =
20 o7 | ogs |t DQO6 _PL o7 | oos |Lt8 DQ22 PL el :i;s ® capacitors over the power pins 2 | oo vss L2
B - -
i bl N3 | o ogs [EL¢> DQO5_PL 'l N3 | o pQs [EL¢- DQ21 PL 'I — 202 67 | vpp vss |68
E8 ¢ DQO4 PL G2¢s DQ20_PL D9 El
L M3 o HT / DQO3 PL RI2 LY M3 o E3 e DO19 PL R182 | B2 - e -
BA2 b3 (HHT¢s, BA2 b3 3¢ 402 R VDD vss |-B2
PL1 NE | gag b2 E3¢s DQ02_PL BAT PL1 NE | gag po2 |-E2¢3 DQ18 PL —a5> - vss A2
‘ FL1 M2 | a0 po1 |62 DQO1 PL ' B M2 | gno po1 |-HE DO17 PL_oi > Ra T
R36
e pQo [H3¢s DQO0_PL I pQo [H3¢s. DQ16 PL 202 o, HO | yppg vssQ |82
KB D 7 | ok LDQs 2 DQSO P PL KB D 7 | ok LpQs |-E2 DQS2 P PL 2072 "7 < H2 1 yopg vssq oL
CkRBI= K7 | cxu LDQs# |63 DQSO N PL g CKTNTBIT K7 | cxu LDQs# |63 DOS2 N PL gy CAS AP ) i DG@ 1] vopo vssq |-E2
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Notes

PCI_REFCLK PCle 100MHz or 250 Mhz

PERpX/PERNX PCle RX Datalane (Card 2 Motherboard, see 5.1 notes of referencce [1])
PETpX/PETnX PCle TX Datalane (Motherboard 2 Card, see 5.1 notes of referencce [1])
12V_PCI: 25W Slot (2.1A max, [1] Table 4-1)

3V3_PCl: 25W Slot (3A max, [1] Table 4-1)

Precense detect, see[1] chapter 3.2

"PRSNT1# signal to the farthest-apart PRSNT2# signal with asingle trace".
=>i.e. PClex4

PCle x2 is possible see[1] chapter 6.3 "All PCI Express add-in cards must
be able to negotiate and operate in all smaller Link widths from the full
Link width down to x1. The x2 and x12 Link widths are optional."

AC Coupling Capacitors (See 4.6.1 of reference [1])
Differential Data Trace |mpedance 68-105 ohm (See 4.6.8. of reference[1])
Differential Data Trace Propagation Delay must not exceed 750 ps (See 4.6.9. of reference [1])
PCI connector mechanical dimensions see figure 5.3 of reference [1]
i.e. PCB thickness @ connector 1.57 [0.062]
PCI connector 30 u-inches Gold plating over 50 u-inches of nickel
(see 5.4.1 Environmental Requirements of reference [1])

[1] PCI Express Card Electromechanical Specification Revision 2.0

B Side edge connector A Side edge connector

3v3_PCl 12V_PCI 3v3 PCI 12V_PCI

SMELK PCle JTAG Not used
°
T 0] 0]
2 2 38 =
x x
voif 2wy, 2 )
=1 =1 NC 3.3 Vaux Not used (WAKE# not Implemented), see[1] chapter 4.1
2 12 = WAKE# Not implemented, see [1] chapter 1.5 .
hi =8 PCIeRSVD 6518<| j_100nF
N/ " I
PETPO PCleLane TX 0 C517 1 i 100nFE
4— ) PCleLane RX 0
PClexl c51s1 oo
PETp1 PCleLane TX 1 c5151 jLoone
4— ) PCleLane RX 1

cs14 <| |__100nF

PCle Impedance Niﬁ
86 Ohm Diff & _} —

PCleLane TX 2 Not used

C513<I H 100nF PCle Lane RX 2 Not used

PCle Lane TX 3 Not used PClel mpedance m, NN m, NN mﬁ NN 4 8
_ 3 8 8 8 g 8 2 PCleLane RX 3 Not used

86 Ohm Diff ' Va2 g

| g e

PCleRSVD | 8 &
PClexa 2 2 2 13
5 5 5 4]
77777 [o117: SN I b6z oo L4 el

PRSNT# = F== b=

PERST# 100 K Pull Down, see also:
https://ohwr.org/project/spec/issues/17

PCle_2x
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2V5 Decoupling, see Application Note 2v5 1v2_Cphy  1v2_Cphy
4 ANLAN206-K SZ9031RNX, Figure 8 and 9 | o
E= il ety
g i oy g
3 ldvddh 2v5 max Current 32 mA lavddh 2V5 max Current 59 mA 3 3 3
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“ oo * % % $ 1v8 1v2_Cphy
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‘_L_J —_a —a —a ‘_L_J —_a —_a : oo L %7 %7 Len r8 - —{a2}-—e9
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DGND DGND DGND DGND DGND DGND DGND i} C317 i} C133 CL32 | o o 2 pok f—flkne c319 1 c318
’ ’  10uE o TEE g » b e BT
NCi- ——] LC357 LCSM — -F—d T—J i; L R225 T_J -f_a
! - PADIGND |t d 100nF o 10uF S
B == I_"_'f 1:'_% - - 2 %L-_: has 1]
Icore (Idvddl + lavddl + lavddl_pll) 1V2 max Current 221 mA S/ S/ N/ N/ N/ %7 N/ NS N NS
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2V5 2V5
- ==
R89 R264
Reset circuit, see Figure 8-2
of KSZ9031RNX datasheet 7&: o
D14 : BAT54T1
D15 R77 T
PHY 1G RESETn K1 50
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C369# 10uF
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‘ DGND
for] * -
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RGMII Version 2.0 - ) R45
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%7 %7 x oD
o
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MDS s b oo o | R ETH C LED ACTIVITY
—(——— L0 T
upio el ﬂ
.23 =3
RGMII_TXC P O eon | R4 ETH C LED LINK
Lo T
R97 prra01 e] RYd
| PS Phy CopperEthernet_Jack 8p8c
CLK125_NDO. - Sﬂla 16
RGMII series termination
o RGMII_RX CTL EHLCBUS | ETH_C_BUS
Impedance 100 Ohm Diff ETH © TXRXP
ETH C TXRXM A
ETH C TXRXP B
ETH C TXRXM B
ETH C TXRXP C
ETH C TXRXM C
ETH C TXRXP D
ETH C TXRXM D
o o o
Zl Z 2
o O A rev. by notes.
SPEC7 v2 crystek Powered
ol ol ol o
zZl Z Z Z2 Project : WRITE
ol O o o
MODE[3:0] = PHYADRS[ZZO] ="000" LED MODE ="1" CLK125 NDO ="0" Sheetname : PS_Phy_CopperEthernet
"1100" 1000BT Full duplex only (RGMI1) & PHY Adressin MDC/MDIO Singie-LED Mode§ Dissble 11300.01.05.2
"1101" 1000BT Full and Half duplex mode (RGMI1) DNP 3x 10K DNP 1K DNP 10K p— P——
" " opyright Ni . esigne
1110" 10/100/1000BT Full dupla( mode (RGM I I) This documentation describes Open Hardware and is licensed L] G Visser & P. Bos & P. J
*1111" 10/100/1000BT Full and Half mode (RGMI1) uncis the CERN OHL v. 1.2 ¥ o miy, recitrbcte and moclfy N i k h ef Viser & P. Bos & P. Jansweier
this documentation under the terms of the CERN OHL v.1.2. Drawn by
4 4 4 (http://ohwr.org/cernohl). This documentation is distributed . Visser & P. Bos answeijer
D\L;{D [;36) D\6fD D\6fD WITHOUT ANY EXPRESS OR IMPLIED WARRANTY, INCLUDING S >Y i:ﬂ:;p i
—— —— OF MERCHANTABILITY, SATISFACTORY QUALITY AND FITNESS Amsterdam e X 29rmm
fp—— See KSZ9031RNX datasheet and K SZ9031RNX-EVAL schematits™ -= FORA PARTICULARPURPOSE. " Sheet 15 of 35 A3
_—— —_—d Please see the CERN OHL v.1.2 for applicable conditions. s ek 105, 1098X0, Ameterd
cience Park 3 ., Amsterdam Date
+31-(0)20-5922000 ‘www.nikhef.nl 2020-01-31

6 5 4 3 2 1




ETH_C_BUS

ETH_C_BUS

‘D1 :::iznz Green LED Vf_typ=2V1

2
“ v L2
===
Led, 0402, Greei: Led, 0402, Giaeiy If 2mA
R7
ETH C LED LINK 500 1 rer
ETH_C TXRXP_A 2] 1014 ‘
ETH C TXRXM A 3] o1
RR
LED_ACTIVITY g M L [ R
41 1cT2
ETH C TXRXP B 1 ‘
ETH C TXRXM B [ P
21 1ct3
TXRXP_C 1 . ‘
TXRXM C 9] 1pa.
101 rcTa
TXRXP_D 11 rpae ‘
TXRXM D 12] 1.
o o !
o o : C328 C327 C326 C325
o = o 100nF mm 100nF m— 100nF == 100nF
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'
0 B " s
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LPC FMC

Note that only LPC FMC signals are implemented!
In addition, partial HPC multi-gigabit transceiver data pairs and all HPC grounds implemented.

Vadj fixed 2V5

The HR bank of the ZYNQ only alowsLVDS 25 at VCCO 2V5
(UG471 table 1-43).

3V3_FMC
2v5 2v5 ‘ '
— — —————
T paglogli
Power Good from
VREF_A_M2C follows s [ G Power Supply 5 Y| D C
& H N4 bed
VADJ(= 2V5). & |3 &
—_ e _——
e W) ! e G ! 1 PG_CoM ® — — G !
PRSNTduged by Banrlf 13 (2\/5% o PRSNT h2C ! ckamcp| —— -=3 DPO_C2M P —'
and by JTAG chain switcl ! CLK1 M2C N ! DPO_C2M N |
— ) — ! i — )
CLKO M2C PL ) o, CRICIKD 770 *— \
CLKO M2C NI 1 —5y, o GETCLKO M2C N o
1 1 1
! LAOO CC P ! DPO_M2C P !
LA02 P - — I LA0O CC N ! = DPO_M2C N ! =,
i
e L s = Laot cc p [ S a—
1 il 1
__________ ™, p L2052 —C_, o o o L0 2C (o, o
nell-—GE ! Gy L LAO4 P - : i) 1 LAO3 N — : o) 1 el —G ) ! G ! LAOG P — : ' Ne ‘Gt .
' | — ! [ L2041 : i) ! " e ! S [ [ Las © [ 1206 : G ! | DPLMXCP L
1 ] 1 1 1
r— ), | D, [ D ! o Loco 2 ! r— ™, |~m D, o Lico i [ D ! e
1 il 1
Nl D, — D, e ) L L T el . — | ~— ), *
Nl :—Ks " — :—Js ' fp-LAO7 N b, : o — D, Neli— :—;5 @ :—ES ) LAO9 P LA10 P l —>, p
— (' | ! Lelz 2 —- ) | e——C__ ' |ncf— ! LAOO N LAION | : T lp DP2 M2C P
Ne D W [ — ! LALL P : ) ! LALZ N : ) ! Ne ' ne ( * ) ! P2 M2CN 1
1 ] 1 1
i+, ¢—+C__ D, fp-LALLN D | [ oD | NCHE— , ¢——+ ), Lals oD | *—
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Nl T | el E N Lale 2 ) | La20 N D ! Nl D | el ED | LAls CC P = | *—
nlg-—C_mD, e——-+C__D, plolon ) | =, -, ¢— ) Lhzs b [palocCN L =), Nell-—+{(__mD)
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1] 1
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1 ] 1
D e— D | o LA28 N e : q 53 : -+, ¢—+_=), r 0 : ppopLCou N [
— =, [P, ™, - LASLE | =, — =, |vW-C_=, 8 =, — (=D
Nl @ g =) 1 LASOP L ) LASLN L \ vl (vem-—C_=) [p[RST L FMC_GAO @— =D [
! — ! WON 1 Ly — ! — ! FMC_GA1 o flp DP2 com P
‘ ! o ="' ¢ : = ! [ LA33 P : = ! ¢ — fox ="' : = ! . DP2_C2M N |
1 ] 1 1
ol-— D, |-+, LA32 P wD | LASS N & ! ol | el —H D | ava FuC =" — =™
- 1 il L _| 1
v, ¢—— ED N LAz (o), [ = =, -, ¢—-C_ =, —— =, *——
— |- DY) e e, — =) — = |vel-—C_= ——a = DPa_C21 P
T s L [ T e e T ST ) o T R = L [ = e Y Le== Y] L DP3 C2M N ,
N [ : r = : VITA 7 (FMC - CC) VITA 57 (FMC - CC) Nel 5 : r =3 : VITA57 (FMC - CC) VITA57 (FMC - CC) — (=
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vl ——C_) vl ¢——1C_) VITA-57 Rule5.83: N
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1 ] 1 1
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PL_WR_DACS

PL_WR_DACS >—o

PL_WR_VCXOs

Sheet 19 WR_CLOCKS

PL_WR_DACS VTune

EN_5V

PLL_CTRL »—!

SPEC7_External_Low_Jitter 10MHz_in
Sheet 20

VTune LTC6950 WR_CLOCKS
EN_5V PLL BULLS_EYE
PLL_CTRL 10MHZ_CLK

Note: Layout
Please drop by for
more details

Place circuit here
Something like this. Not to scale!
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1
| [ !
. Note: Layout 7 Open Spot No Planes (Every Layer X
\ Pleasedrop by for | .
' more details I ,
[} 1
' - —-——_—_—_—— 1
! — —— |
1 1
v ® ! ' '
T T ! [ |
-~ ' [ '
= c269 u7 | | '
b roras \ ' Place circuit here
o $29¢ A oo of e ! . ' Something like this. Not to scale! X
. TET ' ' '
1
R ER DGND DGND -2 TP Vout i—?—?¢ ---------------------------------- !
15 N gg g out [ o8¢ nell--1 ne NC [ —fline
161 1y our 20 nelg—3 ne NC - —gine
13 | en us l
,—14 NR TPS7A4T sense |2 |L - iND_ =
C32 -
. == L000F c45+ ATuE <
; csiEEsil e, b - e
532885838 Fa avakien
sl=lelol=le =]« |~]s %
i * Lii * }-‘ DGND DGND
v % %
DGND DGND DGND I: ——
See Datasheet Section 7.5.1 Table 2 -T°
SBV S204F - June 2012 - Revised September 2017 3v3_osc 3v3_osc
C117
+ 100nF
U Note:
NLSvaT244 Abracon ABLANO-V124.992MHZ = LVCMOS (0 - 3V)
un °
e oso T Crystek CVPD-922-124.992 = LVPECL (1V4 - 2V5)
1 .
11 veea vees (L Place"A" components in case of Abracon
Vep Place "C" components in case of Crystek
Py o B e —on vREF |2 25|z [é] Signals connect to Bank 35 (1V8) and will
A2 B2 SCLK VFB —— R58 S
DAC_DMTD_SYNC N 4| g S g3 L& ovne vour I = c'Tec have 0V9 DC offset and proper ACF swing.
5 I T u1e i SR r—T-3 In ABLNO case, CLK_DMTD_N is not used.
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JE.. Cuio
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GND l‘ q “I I WR_CLOCKS
6 N/ i 4 100nF > WR_CLOCKS
. _L_ oGND Cu or——-{"7° }—e¢ co Impedance
=14 ED couT 1l CLK_DMTD N .
2 5 ! 100 Ohm Diff
100nF
DGND ¥ | 28|z |8
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il L L %
N/ N/
DGND DGND DGND
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FILTA, FILTB, Bandwidth
Low, Low: 1200 MHz
High, Low: 500 MHz
Low, High: 160 MHz
High, High: 50 MHz

[ap——

-

Impedance

Impedance Ratio 1:16 800 Ohm Diff

T1

u2

LTCE9E7-1

c33
100nF
20T D7 'BATS4TL
D6

R52 ° BATSATL

R53
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C34

o
100nF %
SD1 = Low: Enable OUTL
SD2 = Low: Enable OUTZ

%

Di
_J

1

DNP

DGND

10MHZ_IN default single ended,
differential possible by adding
100nF and removing 0 ohm.
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<+

9
o}
z
5]

9
z
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e

ouTL+

ouT1-

ouT2+

out2-

3V3_PLL

T
+—l—

o=

! Filter FPGA noise

DMP2066LSN-7

51

: . TCXO is only enabfed — =
M[L1:0] [ WR MODE[1:0] T ronn e
o fsabiey Potce i other morks.
01 Free-running Master
10 Slave
1 Grand Master

R391

cs8 cs575
! 1E L 100nF
gl | gl
.

Us4
NB7V58MMNG

PLL

LOCK 29

PLL

STATL
STAT 21

3

Grand Master clock accuracy
should be less than 4.6 ppm.
See |[EEE1588v2.1J5.6.1

When SPECY is used as Grand Master
(i.e. mode Free-running Master) then
the local VCXO stability is not sufficient.

3v3_PLL

L
<7

DGND

Clipped Sinewave
>800mV into 10K

D40
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v 229 2 o
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o
a MIERERES
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DGND DGND DGND DGND DGND DGND DGND DGND

See Datasheet Section 7.5.1 Table 2. SBVS204F - June 2012 - Revised September 2017
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SDo
27
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PLL_CTRL . -
Bank 35 (1V8)
via3V3/1V8 Level shifter

L

PLL_CTRL

BULLS_EYE

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

| Rl |

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

L

" 100nF ‘== 100nF

L

10nF

;J" 10nF ;J" 10nF —

" 10nF

=

" 10n

F

Note: Layout
Please drop by for |
more details
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-

Place circuit here

Something like this. Not to scalel

e

=

10nF
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560
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R4A7

_ﬁ' 200K
'l
L

R4N2
R403
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LB58 s T Note:
| oo - - i ngleplionte Abracon ABLANO-V125.000MHZ = LVCMOS (0 - 3V)
- - Crystek CVPD-922-125.000 = LVPECL (1V4 - 2V5)
L oo L e e = ko e e e Place " A" components n case of Abracon
T T T e . ' ' T Place"C" components in case of Crystek
Place termination and coupling capacitors
BeRS ! close to the AD9516 CLK input.
% N/ U5
DOND poND r osc 125.000MHz DGND
U A=402 c38
— s 1
LTC6957-1 LVPECL rome . ADGT19 2Q v(\m . E =0 — 1 Keep trace short! LT REFCR D
deliberately chosen over (-2) LVDS e . NG L et [~ -wor |mpedance
for lqwest additive phase noise. do 7" o oL o e <[} 100 Ohm Diff e ——
- | 2 5 2
2 - - 3 n
c6 10MHZ_ CLK 30 e o Loop Filter
LvPECL ——| |—20MHZ CLK P ——  10MHZ_CIK e qlg 3ls ! ) )
ey IN ='0' =>S1<->D « ¢ (according to Linear Technology ClockWizard)
100nF Bank 13 (2V5) IN =1 =>S2<->D _ =
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o - .=
o R X |R |
LB61 421 i T i %
= >
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‘_L —\g 10nF - . I g 5 RZ I
FT Filter FPGA noise Either use the L TC6950 as clock | cp=cse |
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\, ——
| DG? - DZJ;D- - |
U66 | == |
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FET capR pticed — = terminationto VT LTC6950 datasheet fig. 37.
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Bulles-Eye land pattern must be FILLED VIA-IN-PAD
plated with 30 u-inches Gold plating over 50 u-inches of nickel,
same as defined for the PCle connector (see 5.4.1 Environmental
Requirements (PCI Express Card Electromechanical Specification Revision 2.0)

BULLS_EYE
BULLS EYE & > =
PP T 71
g ——— E PPS_OUT
Fip TOZ QT 1 P 10MHZ_OUT
TOMHZ QUTNC | N -
CLK_125 REF P P 125MHz Reference Clock OUT
CLK_125 REF N N
fip BE TXP C331 “ 100nF P TX Spare GTX OUT
_ ) N
AC coupled LVDS = BE_TXN 330 “ 100nF P ABSCAL TXTSOUT
Bank 35 (HP) LESTAC XIS 5™ 7 - N -
s E General Purpose Spare OUT
t_—fﬁzg o CLAE== P PPS_IN (used in Grand Master mode)
- Py Py PPS NP1 N -
T C162 L c163 L €395 I €394 PPN - P 10MHZ_IN (used in Grand Master mode)
P - op e e e 00ne b 10MHZ IN P C385<I j__100nF N -
'E = T / : P Reference Clock IN, Spare GTX
L -— |—$_E 10MHZ IN N c384<| i 100nF N )
u28 = BE_REFCLK P
4 coctvpzao ~ < P l6e REFCLK N E RX Spare GTX IN
DGND DGND N
TIMING_SIGNALS  &—— vee [ C381~I [ P DMTD SpareIN
Nl 8 vac_ref LVDS _ ! X N
LVDS=> My ABSCAL TXTS P O ) ouTPOR— = BT IS 2 I BE_RXN c3804i 100nF PPS IN Single Ended
R282_ 150 ® 8 InPo OUTNO [ r
Bank 35 (HP, 1V8) o ABSCAL TXTS N O _.L_ 7 o ouTPL L e | )
Impedance 100 Ohm Diff ouTNL e p SUDEL_coto { oot General Purpose Spare OUT
My SPARE O P ouTP2 2 CSTUTER My BEDUILA c520 45 100nF (Non—reclocked PPS yvhen e_xternal
R280 55 é 3 NP1 ouTn2f4 ISRER g ! high performance Oscillator is used
. seaRE 0 I o s oUTP3[5_ B ! 4 o 4 o 4 o S | S | S | S| o o oL o o o and re-clocking is done there).
IR OUTN L6 e g ¢ g e g e e e g ¢ g ¢ e ¢ e ¢ e = ¢ ° 2 = Reference Clock IN, Spare GTX
% ]i % ]i % ]i % ]i % ]i % ]i *[ ]i *[ ]i *[ ]i *[ ]i *[ ]i (Also 125 MHz Reference Clock
GND__PAD ) Input used for external high
EN = '1' => two buffers enabled T == Impedance 100 Ohm Diff & 2 & 8 2 2 8 8 8 8 g performance oscillator)
See CDCLVD2102 datasheet Table 1 %7 YL b6 pas paa pa7 bz bz os1 pso pao pag b6
o DGN/D yulr} yulr} yulr} yulr} yulr} yulr} yulr} yulr} yulr} yulr} yulr}
L L L L L L L L L L L | Drawing on the board for pinname
. \/ \/ \/ \/ \/ \/ \/ \/ \/ \/ \/ overview of the BullsEye
3v3 Fl LTA’. FILTB, Bandwidth DGND DGND DGND DGND DGND DGND DGND DGND DGND DGND DGND A-side are OUT
E:LBSG 122 Low, High: 160 MHz N B-sideare IN
= ok l cs38 ‘L cs21
\-E_hﬁ --r_mgm:
-—d e
%‘ vso ?% Impedance
LTCE9E7-1 5 .
DGND 2 LGND 1m Ohm lef o *I
cs524 S LN cs522 CMYD4448 ‘T
fip LOMHZ P O <I i L] A oute L = = ':
100nF =" oure- 40 " 100nF J
= LVPECL c523 R397
LVDS=> ngs . :: 1V5-2v3 = [l lo Fi=s B | P 0 PPS I Bank 13 (HR, 2V5)
! 1 |
Bank 35 (HP, 1V8) ooree L2 Lo ' T T | : e
525 so1 outz-
flp 10MHZ N O <I I Jj o2 2 p— < TPaa) Vi D71 oL NC757135 F= LB26
100nF 5 —&F % 8 % 8 é AL ] = Py T T
D70 C153 C152 C151 c407
SD1 = Low: Enable OUT1l ™ sl |--_‘ - |-_“E_9505L1'D[>1 F_-_‘ -L?_lﬂﬁ — # wF # 100nF
SD2 = Low: Enable OUT2 == s NN B
== -— - Y% %7 Yj7 % Y% % U3 =y _
i Xk T 1T DGND  DGND  DGND DGND DGND g CDCLVD2107 N
Y% 2 A4 N\ DGND vee DGND
DGND DGND DGND DGND DGND DGND o LVDS=>
Vac_ref
- P outo p 1 o Bank 35 (HP, 1V8)
s o Te oYz 8| npo ouTNo 2. DuTD N | of
fip EEDIIT 1 7| \nno oUTPL [ e Copyright Nikhef 2019, )
_LB47 ouTN 22 NC This documentation describes Open Hardware and is licensed
a4 . under the CERN OHL v. 1.2. You may redistribute and modify
- h this documentation under the terms of the CERN OHL v.1.2.
Cals C396 C149 C160 outp2 {2 PPS P I i (http://ohwr.org/cernohl). This documentation is distributed
L e pOS TNR T 3| pr ouTNa 14 PPS N I WITHOUT ANY EXPRESS OR IMPLIED WARRANTY,, INCLUDING
TR0 |2 e T Flp 2SR 4 ouTP3 [ e ! OF MERCHANTABILITY, SATISFACTORY QUALITY AND FITNESS
(% s FOR A PARTICULAR PURPOSE.
T 5 U29 = % , OUTNS = —gine Please see the CERN OHL v.1.2 for applicable conditions.
—_—a NCH——<{EN
DGND MAX9381
PPS P O
LVDS => ! R92_ = L [, ve DEND GND _PAD
Bank 35 (HP, 1V8)fy pes n o I 5 ol LVPECL  =—wmomz ] EN = Open => T T
e 5 - \PIS O gl two buffersenabled | |
o CLK 125M O P s ox T See Table 1 Dz@ [;;ﬁ)
. rev. by notes
Impedance 100 Ohm Diff [ romea T vec Reclock PPS with i
termingfion clean Reference Clock

WR_CLOCKS & N

WR_CLOCKS

CLK 1256M O N

Bias and Termination
must be put at the
end of theline.
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=1
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:-I-?—E
h

<+

9
o]
z
S

TIMING_SIGNALS

R105
]
1 1 =92
H-l 91
1 1
ol

Note:

external high performance oscillator.

10 MHz can not be re-clocked with 125 MHz.

For 50% duty Cycle a500 MHz re-clock is needed.
SPEC?7 forwards the 10MHz ouput clock from the FPGA to the Bulls-Eye.
For low jitter this 10 MHz ouput needs to be re-clocked with the
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USB 2.0 e

Neas

[
1 G o~ T

A-Device

| GG_ow

(i.e. host) o

1932638

50V

datasheet Figure 5-7

5V 5V 5V
~F —_— —_—
D11 #}Led, 0402, Red :|
FLT is asserted during overload 11mA
or overtemperature condition
ol Mo Datasheet USB3320 Table 4-4 Vih (refclk) =
g5 SIa3 min 0.68*Vdd18, max Vdd33.
2V5 Oscillator output Voh = 0.8*Vce =2V @ Vee=2V5.
TPS2051 datasheet: do o . |~ ~LB40
Cout minimum = 120 uF 2 f 4
. . . . N = i =
L T T ——] oo L c79 ce7 C265 -‘- C268 o =3
. C126 c292 C108 i 3 100nF =2 22uF 3 1uF ) 100nF a -
Y + D4l . 22uF "': 4TuF "- 47uF TPS2051CDBVR -r._ - —_ 'y 9 —
Eiss_vosmn -E-_: - -E—_: —— < |:| F i it veg MioL 4%_ _ R205 t
- ——a s° )
L €L L % L €L L .
% % % v % % %
DGND DGND DGND DGND DGND DGND DGND DGND
See also: ASDMB-24.000MHZ-LC-T
Lﬂcglstzggildgénf;af 11 §[3|  RefClk=24MHz o2 uss ome
7 >
? eshest = (see Table 5-10) UGSES Par. 15.1
= LSB RESEl -« 7Y NQ handles USB 2.0 implementations
- asahost, adevice, or On-the-Go
Table5-7:
£|8| Host => e "REFCLK pin designed to be driven
- Rvbus=10K ™ £ with asquare wave from OV to VDD18"
PROT USBOTGD- USB OTG D+ w ol AR
PROT USB OTG D+ 82| o N D- OUT |- USB OTG D- " J/ USB Nxt
) ) cuxour i USB_Clk
—421 D+_IN D+_OUT [-Al w© s USB_Stp
Ne[l—-<2- 1D s coen oo e USB
oataL 4 USB
GND AuDIo DATAZ UsB
“ Table 2-1: ; K sasssecovs Nol—ises| uss
A-Device=> § o107 NCH——ite>] s uss
3 _ onms e USB
g rt- ID =GND - = ps7 e e ust
= ey o e
g USB3320C-EZK
/
\7 DGND —\g ?7 —\g
DGND USB3320C-EZK has ESD protection. DGND DGND DGND )
IP3319CX6 = ESD + Common Mode Choke Master mode for plugging
Differtial impedance must 90 Ohm,See Universal Serial Bus Specification Revision 2.0 chapter 7.1 S inaUsSB STICK
1v8 3v3 2V5
iy T TES
g1 g1 g
¢
@ A veAT N QL—NNC
T USB3320C-EZK -_:
C109 C110 C94 C120 C95
s 4 4 4 i
T A0UF TTL00F TT2F  ToA000F (000
T T oI T ;F_.”
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PLUSB  ®
PSUSB o

[ 10k}
10K

Avoid floating TXD outputs when
CP2105isin "Suspend " mode.
See paragraph 5 of CP2105 data sheet.

PL TXD
PL_RXD Bank 12 (2V5)
£——  PL_PS_Dual UART
PS TXD
PS RXD Bank 501 (2v5) MIO1

2vs
T
LB1 18.5mA o é :g
- Py Py
T T st OGN
3 3 CP2105
N D37 /\ PTVS5VOSIUR Ll - L4 5
100ni —_ c3 ) — _CZSL_C_ -
. =z o
- Wk = 00N b = 3 s
<j7 % @ TXD_ECI |12 &
3 1
DGND DGND DGND <> veo RXD_ECI
RTS_ECI
Cos22 C12 .2 cTs_Ecl
1uF - H00nF - 'SUSPEND/RI_ECI
Mini USB va %7 NC/DCD_ECI/VPP
@ usB D36 DGND DGND GP10.0_SCI/DTR_ECI
ae e R 1P3319CX6 21 veus GPI0.1_SCI/DSR_ECI
LS8 D ] o+
G PROT USB D- 82 1 D-_IN D-_OUT [-B1 USB D- 41 p- TXD_SCI |21
1
feamTet PROT USB D+ RXD_SCI
' G_ o Or——flnc I——AL D+_IN D+_OUT AL RTS_SCI
TG_m CTS_SCl
J ' N <2+ 1D SUSPEND/RI_SCI
G R1 GPIO.0_SCI/DCD_SCI
] GND =
. 47K f-— RST GPIO.1_SCI/DTR_SCI
0513870578 o L —-~0 - -
GPIO.2_SCI/DSR_SCI
o
2 o
s &
> 2 2
C248
= £ 12 & 1
100nF =)
a3 g
p—
—
— —a
e e ol
% Y %7
DGND DGND DGND

Differtial impedance must 90 Ohm,See Universal Serial Bus Specification Revision 2.0 chapter 7.1
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3v3
| L18 This schematic isinspired by the Balckplane20SFP Board L17 -
— 4

i
T

3 gl
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E]
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22uF
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1uF

15

o
DGND I SFP+ Cage Assembly DGND

VeeR
VeeT

SFP+

Transceiver Module

Mod_ABS
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SDA

Tx_Disable
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RSO
o] o
5 =
a

RS1
<

DGND

2

Case_GND

1MXTSG

S
S
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L

L

=
ESDM3031MXT5G

=
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=
ESDM3031MXT5G
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S
=N

™
o
®
=
o
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Loa
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]
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——
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bt

INF-8074 (SFP): Pin7 = Rate Select (high=Full BW), Pin 9 = VeeR
SFF-8431 (SFP+): Pin 7= RSO, Pin9 = RS1 (See SFF-8431 2.4.3)

Bank 35 (1V8)

via3V3/1V8 Level shifter

PL_SFP £

High speed signal Impedance 100 Ohm Diff
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VCC_MIOL
3v3 3v3 2V5 R
-1 L_ .|
. + £———> SD_CARD
car cs7 e DNP IMEG o
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3v3

R438

'0' when JTAG cableis plugged
ELSE
'1' => JTAG control from FPGA PL
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Pull-Up 4K7 [ g
UG470 Table 2-4
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EEPROM_UID &

Bank 35 (1V8)

| ? | C305
clE| s -_"A'E-f-o." i
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vce !
SIE_- A 4 SDA 1
o] L |
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I
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AN

PL_SI57X

Bank 12 (2V5)

N/
GND
ueN s Impedance‘
6| sis70 100 Ohm Diff
o
g
SIS7X_SDA 7 SDA CLK+ 4 SIS7X CLK P
SIS7X_SCL 8 scL CLK- 5 SIS7X_CLK N
SIS7X_TUNE

570FAB000115DG
F:2Vv5LVDS
A: 50ppm

B: 10-810 MHz

SI571 has Control Voltage
Input on pin 1
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' 10K

: Venmax = 3.6 V

' Enabled when Ven > 1V8 o e N V3 EN N

' LR35 R348 ’
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1V8VCCAUX, IVOMGTAVCC, 1V2 MGTAVTT, VCCO (Bank 35)
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Ncl—— | wp13 3200-0478
Nclll-— | P14 3200-0476LC
ncll-— MP15 | 3200-0477LC
Nclll-— | MP16 | BN-330-1123238
Ncif-— | MP17 | BN-330-1123238
Nclll-— | MPI8 | BN-330-1123238
Nclll-— | MP19 | BN-330-1123238
Nclll-— | MP20 1130001012
NCl-—— MP11 | AAVID 342043

Mechanica Parts

Frontpanel for SPEC Card

Steel Bracket for SPEC Card, Up

Steel Bracket for SPEC Card, Down

M2.5-6 Screw, Slotted Cheese Head, Zinc Coated Steel, Passivated

M2.5-6 Screw, Slotted Cheese Head, Zinc Coated Steel, Passivated

M2.5-6 Screw, Slotted Cheese Head, Zinc Coated Steel, Passivated

M2.5-6 Screw, Slotted Cheese Head, Zinc Coated Steel, Passivated

SPEC7 v2 PCB, PCle, 14Layers

FPGA Heatsink

Shielding for PL WR VCXO's

———— w5 |si7i1-a6R
@——— w8 |s1711-46R
@———— wp1  [si711-46R
q._H: IEPA: JSI711-46R
@——— w9 |s1711-46R
o —— T WPz |s1711-46R
@——— w3 |s171146R
@———— w2 |[si711-46R
q._H: IEP‘(: J51711-46R

@———— MP10 |S1711-46R

DGND

UB5U3-700

foeMP25_ | ML7 Wash
e asher
—eMP2§ | M1.7 Wash
Fw2f jasher

M1.7 Washer

}—V MP28 ‘M1,7NK
e .

MPVQQ; ‘M1,7 Nut
i .

FMPaT | ML7Nut
bS] .

o —— T mps }1500-35-50-10-%0 20

:;—Mpzzl 4 ML.7x? Pan Head Screw
S<MP23 | ML7x? Pan Head Screw
|

<mp2d_  ML7x2 Pan Head Screw

RFI Shield Clip, Midi

RFI Shield Clip, Midi

RFI Shield Clip, Midi

RFI Shield Clip, Midi

RFI Shield Clip, Midi

RFI Shield Clip, Midi

RFI Shield Clip, Midi

RFI Shield Clip, Midi

RFI Shield Clip, Midi

RFI Shield Clip, Midi

Clip-On EMI Shielding Can, 35x50mm, Height=10mm

DC Fan, 30x30x3mm, 5V/0.35A, 9500RPM
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