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MGT Matched Net Lengths [Tolerance = Imm]

SerDes PLL RC filters

100nF

R225 101 REXT

LO01_REFRE

I* Application Note AC393, p. 5

&
Place resistor very
close tothe pins

IC31H
M2GL090T-FGG676I

BANK 6

SERDES_0_RXD0_P
SERDES_0_RXDO_N
SERDES_0_TXDO_P
SERDES_0_TXDO_N

SERDES_0_RXD1 P
SERDES_0_RXDL N
SERDES_0_TXD1_P
SERDES_0_TXD1 N

SERDES_0_RXD2_P
SERDES_0_RXD2_N
SERDES_0_TXDZ_P
SERDES_0_TXD2 N

SERDES_0_RXD3 P
SERDES_0_RXD3 N
SERDES_0_TXD3_P
SERDES_0_TXD3 N

MSIOD193PB6/SERDES_0_REFCLKO_P|
MSIOD193NB6/SERDES_0_REFCLKO_N

MSIOD194PB6/SERDES_0_REFCLK1_P|
MSIOD194NB6/SERDES_O_REFCLK1_N

SERDES_0_L01_REFRET

SERDES_0_LO1_REXT
0_L01 VDDAIO
) L01_VDDAIO
SERDES_0_L01_VDDAPLL

SERDES_0_L23 REFRET
SERDES_0_L23 REXT

 0_L23 VDDAIO
SERDES_0_L23 VDDAPLL

SERDES_0_PLL_VDDA
SERDES_0_PLL_VSSA

SERDES_0_VDD
SERDES_0_VDD

FMC-MGT.DP_M2C P

FMC-MGT.DP_M2C N

T[S

2> 2> (> >

100nF FMC-MGT.DP_C2M N

{[AS%E, Fmc-vieT.op com p

>
s}
o

C251

&l

[ >(>)
pusl

AF‘Iat:s caps very close
W( tothe pins
p—x
ACT
AD7
AR
P—x

AD9 GND

AFL

AEL
D1 FMC-MGT.GBTCLK _M2C P
Cl FMC-MGT.GBTCLK M2C N

AF2 PCB_ID-1W
AE2

Y7 L01 REFRET
AA7 101 REXT P1V2
V9

w8
AA8 101 VDDAPLL

Y9

AA&/ ¢ P1V2
V117~ "GND

W10 P2V5
AA10

AA6 _SD PLL VDDA
Y6 SD PLL VSSA
P1V2

V7
Y11

IC31F
M2GL090T-FGG676I

BANK 7

MSIOD175NB7
MSIOD175PB7/GB5/CCC_SW1_CLKIL
MSIOD176NB7
MSIOD176PB7/GB1/CCC_SWO0_CLKIL
MSIOD177NB7
MSIOD177PB7/CCC_SW1_CLKIO
MSIOD178NB7
MSIOD178PB7/CCC_SWO0_CLKIO
MSIOD179NB7
MSIOD179PB7
MSIOD180NB7
MSIOD180PB7
MSIOD181NB7
MSIOD181PB7
MSIOD182NB7
MSIOD182PB7
MSIOD183NB7
MSIOD183PB7
MSIOD184NB7
MSIOD184PB7
MSIOD185NB7
MSIOD185PB7
MSIOD186NB7
MSIOD186PB7
MSIOD187NB7
MSIOD187PB7
MSIOD188NB7
MSIOD188PB7
MSIOD189NB7
MSIOD189PB7
MSIOD190NB7
MSIOD190PB7
MSIOD191INB7
MSIOD191PB7
MSIOD192NB7
MSIOD192PB7

ClassName: FMC-MGT

-GBTCLK M2CP | <=
« GBTCLK_M2C N | IA 3
« DP_M2C_N FMC-MGT 1y
« DP_M2C_P PMGMGT
«DP.CZM N |l ! ['1mm =3.5% Ul @5Gbps
* DP_C2M_P (stripline, FR-4)
Matched Net Lengths [Tolerance = 5mm]
EMC-CLKS ClassName: FMC-CLK
«CLKOM2CP | A T 3
+ CLKOMZCN | emc.ciks | CETCCIRE
- o c « CLKI_M2C P [} i
o & FoL * CLKIM2CN ) | |
P FMC-CLKS.CL 2o
FMC-CLKS.CL 2C P
FMC-FPGA.LA.D NI
L ECB ID-AW ~pep 51w
T F D N4
02 _F ALAD P4
“R6_F ALA.D_NIO
R5_F ALAD P10
03 _F ALA.D N32
V3 _F ALAD P32
a8 _F ALA.D N6
R9_F ALAD
VI _F ALAD NIZ
1 F ALAD P12
va_F ALA.D N33
F ALAD P33
U6_F A.LA.D N5
07 _F A.LAD P5
W2 F ALAD NI4
N2 F A.LA.D P14
YL _F ALA.D NI
F ALAD PIL
A.LA.D NI3
ALAD P13
A.LA.D N7
A.LAD P7
A.LA.D NIb6
ALA.D P16
A.LA.D N2
ALAD P2
ALA.D NI5
A.LA.D P15
Project/Equipment DI/oT

Document

BE/CO

&y

7%

DI/OT Rad-tol System Board
FPGA 1/0 Banks B6, B7

Designer_C. Gentsos

Drawnby C.Gentsos

28/08/2020

Check.by B. Recordon

24/11/2020

Last Mod. C. Gentsos

4/20/2021

File FPGA Banks 6 7.SchDoc

Print Date_ 5/10/2021 _ 2:42:28 PM

European Organization for Nuclear Research ‘

EDA-04326-V1-0

Sheet 100f 17

war
Bk

CH-1211 Genéve 23 - Switzerland

5




Copyright CERN 2020.
| This document describes Open Hardware and is licensed under the
CERN-OHL-W v2 o~ PERIPH_CONN —~ PERIPH_CONN —~ PERIPH_CONN o~ PERIPH_CONN
You may redistril d modify this ion and make products EEA LVUDS 0P g{i’ A LvDS 0_P A LVDS 0P
using it under the terms of the CERN-OHL-W v2 5 LVDS_0_N g: E E
(https:/cern.ch/cern-ohl). This documentation is distributed WITHOUT Em‘ LMDS_1 P i & N
/ANY EXPRESS OR IMPLIED WARRANTY, INCLUDING OF 2y LVDS_1_N 3l | 8 3
MERCHANTABILITY, SATISFACTORY QUALITY AND FITNESS @5 —— LMDS 2P g — P g — | g
FOR APARTICULAR PURPOSE. Please see the CERN-OHL-W v2 for w5 — LVDS2 N 55 — N g8 — LVDS2N 25
licable conditions. ESl ——— VDS 3P g —— P £5 ——— LvDS3P SE
25 ———— LMDS 3N 25 N 35 — N 25
Source location: https:/Aww.ohwr.org/project/diot-sb-igl 8F ——— LMDS 4P 5,51 P E‘I —_— | P E‘I
B —— uiosun 3F —— N g8 —— N b
|As per CERN-OHL-W v2 section 4.1, should You produce hardware Sdl ——— LUDS5 P 7] ﬂi _— P Bo — P % 2
based on these sources, You must maintain the Source Location visible on =2 ——— LMDS 5N g 2 — N g 2 — N ] 2
the silkscreen or top copper for aDI/OT Radiation-Tolerant System £g —— LMDS 6P sg —— P sg —— _P LN
Board PCB or other product you make using this documentation. 5 — LMDS 6N 251 5_N G5 — _N S5
E8 ——— LMDS_7P 8F — P 88 ——— VDS 7P 83
82 . |\JDSTN oz . N 02 . IVDSTN o=
——— LUDS 8 P _— P ——— LvDs 8 P
——— LVDS &N _ N B — 8 N
— e SLOTL p— P SLOT2 — v SLOT3 SLOT4
= LVDS 9 N {sLott » _ N {sLot2 > ———— VDS 9 N {sLots > SLOT4 >
The diff. pairs that go to —— LVDS_10_P —_— )_P —— LVDS_10_P
each peripheral board are —— LVDS_10_N —_— ) N —— LVDS_10_N
length-matched, excluding —— LVDS_11 P —_— | P —_— | P
the clock-capable pair > ——— LVMDS_11 N —_— N —_— LN
- ——— LUDS 12 P _ P B — 2p
——— LMDS_ 12N _— N _— 2N
———— LUDS_13 P _ P _ 3P
———— LVDS_13 N _ N _ 3N
———— LDS_14 P _— P _— 4p
———— LVDS_14 N _ N B — 4N
———— LUDS_15 P _— P _— 5P
——— LVDS_15 N _— N _ 5N
———— LUDS_16 P _ P B — 6P
———— LVDS_16 N _ N _— 6N
——— LDS_17 P _— P _— 7P
———— LVDS_17N _ N B — 17 N
=
ESSLOTLLVDS 17 P
SOTLIVDS TN X | [
E% SLOTLLVDS 17 N The clock-capable peirs are
S SLOT2.LVDS 17 P length-matched between
s § SLOT2.LVDS 17 N L the different peripheral
98 sLotalvps 17 p 9 (e et
St SLORIVDS TN %,
£'g| SLOT4.LVDS 17 P
2§ SLOTELVDS TN ? <i
< 3| SLOTSLVDS 7P o -~ PERIPH_CONN -~ PERIPH_CONN -~ PERIPH_CONN -~ PERIPH_CONN
§g SLOQILVDSIIN & (A LVDS_0_P TR ILVDS_0_P =/ LVDS_0_P (A ILVDS_0_P
%ﬁ SLOT6.LVDS 17 P £ LVDS 0_N &l LVDS 0_N & LVDS 0_N £ LVDS 0_N
g SoTevbs TN 2% 8 < 8 &
o2 o i Rt f—ve i ! i f— T
oo X g ———ivDs2 P g ———ivDs2P g P g ————iLvDS2P
SRR LR g5 ——ILvDs2N B 5| LVDS 2 N 25 N g5 ——vbs2N
SLOTB.LVDS 17 P §9 ———lvbs3P £°l ———LvDS 3 P 52 P g8 ———ivbsa®
SLOTBIVDS TN 35 85 ———lvbs 3N g5 ———ivbsaN g5 3N g8 ———ivbs3N
—————————————————————— X =& ———IvDs4P E,g LVDS_4_P =& LVDS_4_P =& ———vDs4p
L5 ———ILVDS4N gg LVDS 4 N - LVDS 4 N €5 ——ILVDS4N
Bl ——— VDS 5P BJdl ——— VDS 5P ! _P %l ——ILVDS5 P
g8 ———IvDS5N R LVDS 5_N g2 N g8 ———1LvDssN
§3 ———Lvpse P §3 ———vpser 53 P §3 ———vDser
Z2£ ————ILVDS 6N ZE! LVDS_6_N Z< N Z & ————ILVDS 6 N
288 ———— VDS 7P 2T LVDS_7_P 83 P 85 ——— VDS 7P
02 —_.IVvDST7N 02 VDS N o= N 02 —.ivDS7N
———— VDS 8P ———— VDS 8 P P ——— VDS 8 P
——— VDS &8 N ——— VDS 8N N ———— VDS 8 N
———iLvDS 9 P ——— VDS 9 P P _— P
— VDS ON SLOTS o (SIOTE D — VDS 9N QTS .. —sToTE D N SO SIOTTD — N QT8 . coTOTED)
————ILVDS_10 P ———— VDS _10_P LVDS_10_P _ P
———LVDS_10 N ———— LVDS_10 N LVDS_10_N _
———— VDS 11P ———— LVDS_11°P P _
———ILVDS_11 N ———— VDS 11N N _
———— VDS 12 P ———— VDS 12.P LVDS_12_P _
——— VDS 12 N ———— VDS 12N LVDS_12_N _
————LVDS_13 P ———— VDS 13 P LVDS_13 P _
———LVDS_13'N ———— VDS 13 N 3N _—
————LVDS_14 P ———— VDS 14 P 4p _
———LVDS_14 N ———— LVDS_14 N 4N _—
————LVDS_15 P ———— VDS 15 P 5P _
————LVDS_15 N ———— VDS 15N 5N _
————LVDS_16 P ————LVDS_16_P 6P _
———LVDS_16 N ————LVDS_16 N LVDS_16_N _—
———— VDS 17 P ————LvDS_17.P LVDS_17_P _—
————LVDS_17N ——— LVDS_17 N LVDS_17_N _—
Project/Equipment DI/OT
Document gesigneb’ g.gentsos 09/10/2020
rawn by C. Gentsos
seco | DI/OT Rad-tol System Board |G s recordon 241172070
H H H LastMod. C.Gentsos 4/21/2021
Constrain Periph. Board Signals i Consifain periph Netscios
‘ Print Date_ 5/10/2021 _ 2:42:28 PM Sheet 110f 17
S European Organization for Nuclear Research s
CH-fle Ger?éve 23 - Switzerland ‘ EDA'04326'V1'0 A3 *
1 2 3 4 ‘ 5




red 1 ‘ 2 ‘ 3 ‘ 4 5
m Copyright CERN 2020.
I This document describes Open Hardware and is licensed under the PESD3V3S5UD PESD3V3S5UD 12¢ \ MON-GPIO
[Text | |CERN-OHL-W v2 BACKPLANE 12C.SCLR 1 14 2 MON-GPIO.P_100 R134 22 MON-GPIOP 100 R 3 g2 :gg;f 12C
'You may redistril d modify this ion and make products DL " " D6B 1
sttt Aot ot BACKPLANE [2C.SDA R07 22 BACKPLANE 12C.SDAR 3 1d" 2 MON-GPIOP RST N R133 22 MON-GPIOP RSTNR 4 gc 2 R — JERSTN
(https:/cern.ch/cern-ohl). This documentation is distributed WITHOUT X » e P_* signals program «P | SLOT1
Te:l O RS O IMPLILD WARRANTY INCLUDING OF BACKPLANE RST N R213 —22 BACKPLANE RST NR 4 2 MON-GPIO.12C.SCL . MON-GPIO.I2CSCLR 6 4g” 2 e reseléhelwolP?Uh i g,:g; S o
MERCHANTABILITY, SATISFACTORY QUALITY AND FITNESS Dic X - MoniMods, similarly the MON-GPIO sLOT2
IFext | [FOR APARTICULAR PURPOSE. Please see the CERN-OHL-W v2 for R Rl 22 SHATED BUS) 1 g S e Rlds pr MENGHOL 1) 1 1 g—2< F_ signals o thefan | (MON-GPIO> (stotz >
licable conditions. X s D1 -~ ~144 " D7A MoniMod. The I12C bus [ e
CRT-GPIOPRST N R195—_22 CRT-GPIOPRSTNR 6 2 MON-GPIO.P_PRESL R MON-GPIOP PRESLR 3 1" 2 el e : oo sLOT3 SEED
[Text | Source location: https://www.ohwr.org/projectidiot-sbrigl SHARED_BUSL R194 22 SHARED BUSL R 1 2 MON-GPIO.P_PRESO R14 MON-GPIOP PRESOR 4 248 2 those. - SLOT4
frext « PWR_FAIL N (sLoté >
/As per CERN-OHL-W v2 section 4.1, should You produce hardware SHARED BUS2 R193 22 SHARED BUS2 R 3022 MON-GPIOF RSTN __ R146, 22 MON-GPIOF RSTNR 504 2 « P_PRESO sLOTs
rext bﬁseqlzn these sources, You fg\us;{;(a)l#t;lr;he_sux‘lrrcf Locasllun visible on = ¢ oy p Nireres SLOTS >
the silkscreen or top copper for a adiation-Tolerant System PS ON N PS ON N R 4 MON-GPIO.P 101 MON-GPIOP 101 R - SLOT6.
gy | [Board PCB o other productyou make using this i S O R196 22 PS Ol Igc_z‘ ON-GPIO.P_IO; R189 22 MON-GPIOP IO 6 4 2 _
SHARED BUSA R192 ——22 SHARED BUS4 R 542 CRT-GPIOPWRBTN N R138 22 CRT.GPIOPWRBTN NR 5 14" 2 R sLOT7 ~sioT
D2D D
SHARED BUS3 R 2 General-purpose signals CPRSTN  \__CRT-GPIO e QT8 {sLoTs >
MON-GPIO.P 102 R141 22 MON-GPIOP 102 R 1 0% MON-GPIO.F 101 R137 ——22 MON-GPIOF 101 R 19500 exposed at the front panel +PWRBTN.N /
ng!AZ % S E——
DB
GND S
= 1 RACKPIL ANF 12C BACKPLANE 125
All the nets that are exposed to the GND
B front panel, the power backplane, or SYSEN N [ SYSENN
that run through all the peripheral SYSENAN
S boards, are protected 7
Backplane grounds L2 at the system SHARED_BUS: 5-bit general-purpose bus that
g ® 5 >
::gtslesaev"e:':‘!90'?;"3‘:2;53:?3;?“ I“<slot>_JT_* JTAG functionality Qﬂﬁﬁs—?ﬂlﬁe’;ﬂﬁiﬂif ;Ifn.sthrouah e o BIOT p=
P12V_CPCIS DGR P 1 CO nnector is enabled when a peripheral MGT transceivers on the DACKPLANE_RST_IN: resatfor the peripheral
board is in service mode non-rad-tol system board 9 , h P
/ BACKPLANE_I2C: 12C bus that runs through
P5VQ_SBY JI0A ) J19¢ 19D J19F S it
A A 1.LVDS 0 P Ad, SLOTLLVDS 15 P A h_o1s_prnwmee - SYSSLOT N Owhen inserted inthe system slot
Bl = BACKPLANE 12C.5CL R B fac s R hoon  SLOTLLVDS 2P 1 B oo pnmme SLOTLLVDS 1SN _ B h_oss wmx SEOTLLVDS 7 P_| - Lo7e 1when it'sin aperipheral slot :
C BACKPLANE [2C.SDA R C oo ) b SLOTLIVDS 2N _§‘>c S C NP STOTLIVDS TN | Col = | o perip
D D = o D -0 SLOTLLVDS 16 P [ D | o on e o6 = [
£l = PS ON N R E: s o 3 SLOTLLVDS 16 N| _E o e SLOTLLVDS 8P P E6 T — | .
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SLOTBLVDS 15 N_BLI = L on oo SLOTSLVDS 7 P Bgﬁ = |, SLOT4ALVDSI5N B e SLOT4LVDS 7P [ B4l = |,  SLOT5LVDS 15N B e SLOTS.LVDS 7 P g‘; = |, SLOT6LVDSI5N B e SLOT6.LVDS 7 P B§E = Lo
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Source location: https:/Aww.ohwr.org/project/diot-sb-igl

|As per CERN-OHL-W v2 section 4.1, should You produce hardware
based on these sources, You must maintain the Source Location visible on
the silkscreen or top copper for a DI/OT Radiation-Tolerant System

Board PCB or other product you make using this documentation.
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