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FAIR Timing Receiver (FTRN) PMC form factor - CSL_FTRN_PMC
SHEET TITLE
1 TITLE PAGE
Block diagram
3 Power Tree Value Capatitors used
4 POWER DC-DC 12p 0402, 50V, COG, 1%
5 POWER LDOs, FPGA BYPASS 22p 0402, 50V, COG, 1%
6 FPGA configuration 10n 0402, 25V, X7R, 10%
7 FPGA user interface 100n 0402, 25V, X7R, 10%
8 WR clocking, system CLOCKS 1u 0603, 16V, X7R, 10%
9 PMC, SFP to FPGA 2.2u 1210, 100V, X7R, 10%
10 PMC host 10u | 1210, 25V, X7R, 10%
11 10 to FPGA 22u 1210, 10V, X7R, 10%
12 10 blocks 1-3 100u | 1210, 10V, X5R, 20%
13 - o
10 blocks 4-5, 10 clk All resistors are SMD 0402, 63mW, 1%
except where marked differently.
DATE REVISION DESCRIPTION DRAWN REV
04.12.2014| Initial version dslavinec A Components marked DNP
21.4.2015 | Added fixes found during HDL synthesis check and changes during PCB layout dslavinec, bpecnik A (Do Not Place) are foreseen
215.2015 | PCB layout ready for review dslavinec, bpecnik A for testing purposes.
19.9.2016 | pogeps dslavinec B
LgTMMSQ() replaced with | TM4628
- LTM4628, core voltage rail set to 1.3V gRA 1K),
- added resistors R3 -R383, R370-R371 for confi urahun of DCDC converters
- added solder jumper SJMP? to sense signals on LTH TOP | ayer
—LgOGW‘\/CC\OKAand\/CC\OSD(rumQE\V'DS@Vsupp\y
-LOG1Q, VCCPD3 from 2.5V to 3.3V supply
- zapammrs ©147,C148, C151, C157, CEEQYC%D for FPGA BANK3 moved from 2.5V fo 3.3V supply
U | R23 R26, ith 10K FIDUCIAL ~ FIDUCIAL  FIDUCIAL
%g swapped signals SP|_SO_D1 and SPI_WP2 D2 on LOG1O
SP\FLAgHXA N25Q512413GF840E replaced with N25Q256A13EF840
Tedbced i BOTTOM layer
%)g(e FM4 FM6
10K H for display (R64-R70) replaced with 1K N O
Edsde%} u“‘fujfjg‘a‘”% °’1‘f§%¥é%m Yt '?:"w‘g ORES (Ro4) end WAKEUP (RS s ® e =
mghervmcer::our"l.rélje;e:\s; pubtpanc paldomnon Rat)an (R3] snes FIDUCIAL FIDUCIAL FIDUCIAL;
—ﬁanged reference designators L1A> L6 L1B> L7, L1C> L8
LOG1N BANK GXB_ Ug unused RX pins connected to GND
)G1M [BANK GXB_LO). unused RX and REFCLK pins connected to GND
WR clock fo LOGTL (BANK 8D}, added OR resistors (R390, R321, R392. R393) perallel to capacitors
-PCl clock to LOG1L (BANK 8D)| pmsC15 B15, removed caps €348, C349, now clockis DC. coupled
-removed LOGMSE NK 8A)
moved BANK 4D fo this page, for PCI bus signals, added GNT, REQ, INTxB-D
Pe
%Jaced voltage iranslators with bus switches (PCISW1-6) on PCl signals
added OR resistors (R300-R355) betwe een bus swuches and PMC connectors
- added circuit for bus switches pcwer% R363)
- added OR resistor (R352) on signal PCI_} MEEEN An GND
Pag:
remcved LOGIE BANK 4D)
p\aced LOGIK |1
n OSC f RFCKﬁ\onkm BANK&A added OR resistors (R392, R393) parallel to capacitors
uhanged Reference Designator J33_ODRV to JODRV_33
Page 12
- added OR resistors paralll to fuses on I0s
- different resistors for I0 leds (swapped values)
- marked |0 path with 50R impedance
Page 13
- added OR resistors parallel to fuses on I0s
- different resistors for I0 leds (swapped values)
- marked |0 path with 50R impedance Copyright Cosylab 2018.
- This documentation describes Open Hardware and is licensed
15.11.2016 | figgigp " 20004 JTAG bkl comecton dslavinec B under the CERN OHL v.1.2. You may redistribute and modify this
- JTAG signals from JTAGCON 1 routed through OR resistors to PN1/PN2 [p10] then back o DTV1 {PMC connector added paralel to JTAGCON1 documentation under the terms of the CERN OHL v.1.2.
Page 07 (http://ohwr.org/CERNOHL). This documentation is distributed
~FPGAPBF1, PBF2 bullon pul-up power supplyfom 26V [0 33V WITHOUT ANY EXPRESS OR IMPLIED WARRANTY,
- Rr2.splaced, Re4 s DNP (Do Not Pace) INCLUDING OF MERCHANTABILITY, SATISFACTORY
Page 10 QUALITY AND FITNESS FOR A PARTICULAR PURPOSE.
- JTAG signals on PN1/PN2 connected parallel to JTAGCON1 on p06 Please see the CERN OHL v.1.2 for app"cab|e conditions.
21.4.2017 [PCI bus switch enable bug fix .
P—E éﬁgswigm signal connected to BANK4D ds' avinec B DRAWN Dusan Slavinec 119.9.2016
ravgaaswigm dhives bus switch enable (pulled-up during FPGA boot, then FPGA enables bus switches by puling line down) CHECKED
20.11.2017| éE'QG AT —— drecty 1o 100R resistors dslavinec C APPROVED | -
Pags 10: added DIP switch on JTAG signdls to PMC connectors.
16.05.2018] P2 & Sateateortetg O oupin i dslavinec C T FAIR Timing Receiver (FTRN)
91.09.2018| 729 * CHCbezel(FP1) added and connected o GND thrugh umper 1 mlevicnik C PMC form factor - CSL_FTRN_PMC
Page 7: changed values of R115,R111 R112R114,R119,R116 and led colors of D26,028,030,031,027,D29; H Size | Type REV.
19.11.2018| dslavinec C
o %] .. CSL_FTRN_PMC c
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Block Diagram

———— 1x PUSH BUTTON | | 1x PUSH BUTTON
N | 1x HEX swiTCH 1x HEX SWITCH

EEPROM

- model, revision
FLASH - WR calibration

-GW, FW ~MAC
EEPROM - user data

i 12C:SDA
switch -12C boot
- select Cypress
boot
oot source IECJSDA
CYPRESS USB
JITAG1

- bridge to Wishbone
usB \Ji/ lw : #GP‘F ; -micro USB1

8 LEDs

SE

x4 SPI

- micro USB2

A
| — HOST
CONNECTORs
LEDs P11, P12

— FPGA

- PCI 32 bit
|O 5 LEMO <: 10 to/from buffers (LVDS)
- bidir
- LVTTL, 5V tolerant
- direction/activity leds
- 500hm termination option

6 status

1 input as clock (LVDS) PCl host bus

LEDs, direction, termination enable |

>1J RX, TX (LVDS ) [\

enable, config

front panel
-
[72)
M
)

SR vi
]
2
WR clocks LEDs POWER |/
- VCTCXO 20MHz, 25MHz - g lEse] SUPPLY
- PLL {25MHz > 125MHz) { F
e -l - DAC
. ] H
H y Only FCI 21p Conan® Mezzanine Receptacle AUX power
- * s placed on carmier not actual device!
Lo eP connector
Copyright Cosylab 2018. n
Tile Block Diagram
This documentation describes Open Hardware and is licensed
under the CERN OHL v.1. ‘ou may redistribute and modify this
documentation under the terms of the CERN OHL v. Size [ Type REV.
(http://ohwr.org/CERNOHL). This documentation is distributed CS L FTR N P M C B
WITHOUT ANY EXPRESS OR IMPLIED WARRANTY,
INCLUDING OF MERCHANTABILITY, SATISFACTORY A3 SE DWG.NO. — —_—
Bicase see the GERN OHL 11 for appicable Conttions. SHEET
V.12 for appii i 2 oF 13
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Power tree block scheme

_ ; LTC3080 LDO e s s s
PMC HOST — DC 12V input A 0.0V, 1A {vLC9 X }
-1 PMC pin, max 0.5A g2 co | |
: Display |
|
LTC3080 LDO ! ‘
A . . » VLCS [ |
5.0V, 1.1A )
__________ |
|
LTMA4620 ext |
AUX connector — DC 12V FILTER P A
External inputconnector A VMAIN (5’12\”)
PMC HOST — DC 5V input LTMA4619 SMPS (EED
) B o
- 6 PMC pins, max 0.5A * 6 = 3A — LTC3025 LDO
; Vi g
_______________ <= 1.8V, 0.3A 8)
.................. \
AUX connector input and PMCHOST | 115V, 4A [XCO FILTER V1 8 CLEAN

]
1
I inputs are NOT USED simultaneously!
]

------------------ ! LTC3025 LDO VCCDL S

1.5V, 0.3A
|r LTC4357 ideal .:
| diode controller | FILTER |-+ V3_3_CLEAN )
= + |
|: I romcseze ! _
b vosrer | BREESIEE V3_0_VCTCXO )
————————— 3.0V, 0.15A L

" Gosssinen FILTER VPLL3_3 | WRPLL I

| I
! diode controller | [ |
= - | FILTER VOXR 115) 5
1 FDMCE8B78 | e
| I

| |
]
MOSFET ! rPea !
_________ FILTER VCXT 115 | s
o | Corent messeren | YT
| {solder jumper or OR resistor} |
| lsolderjumperor ORresistor) , )
—— 2.5V, 88 {v2.5) | FPGAID H
1.13V, 8A —O—
FILTER
Vi i3 :_ FPGA core _:
T T Ees T
FILTER VCCP_ 1 13 | _PQeIRPIL
LTM3023 SMPS r _________ ‘I
O] 3.3v,2a O VIO33 ODRV ),  lobdfer |
Copyright Cosylab 2018. Title

Power tree block scheme
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. e REV.
(htp:/lohwr.org/CERNOHL). This documentation is distributed Type
WITHOUT ANY EXPRESS OR IMPLIED WARRANTY. A3 | sE CSL_FTRN_PMC B
INCLUDING OF MERCHANTABILITY, SATISFACTORY DWG.NO. = =
QUALITY AND FITNESS FOR A PARTICULAR PURPOSE. SHEET
Please see the CERN OHL v.1.2 for applicable conditions
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Power entry and main DCDC power regulators

P ettt

REV.
B

SHEET

TPL V12 AUX FET1 FET3
AUXPOW1 - FOMCE878CT VMAIN_IN TPa V_MAIN FDMC8878CT P2 V120
8 1 8 1 8 P19
e f ] et ERE i R =N
aA 1| s aA R1 a6 % 5 aA R76
KLDX-SMIT-0201LB 1 FET?2 N 24 FET4 N
= GND
P6SMB16AT3G Vvs_PCI FDMCB8878CT N ou o © vi2_pCI FDMCB878CT Tp21 “ v12_0
i T %2 1
%)Zl\\lilY\Uv)\fhpeonwbeor;duissel(\leT Vo Pl i1 & = E 2 fIsphpll 7 Y % 100n|| €102
N I |LED1 = [} TP20 3 T][6 I [LEDS
in then PMC host! PNIC 5V pins are o GND oNoer e o [s 4 1009| €103
used as main 5% 100nc100  PMC 12V pins are 5 Il
LTC4357CDCB current source s LTC4357CDCB used as current o o 104 c106
when in the ND = source for 12V u
1 | IDIODE1 when in t IDIODE3 wheninthe [z w & 1
GND= GND= PMC host g 3 ~GND 1OUHClO7
VDD
NC
100n/C101
LTC43591DCB LTC4357CDCB
IDIODE2 GND=" |DIODE4
ROOM: POWER_ENTRY
) v 5R vz s 5V power for LTM4619 and
TM4619 input Voltage Range: 45Vt0265v. _______________ ~ LTIMA4628inputVoltage Range: 4.5vVto 16V _____ LTM4628 EXTVCC
VII5R JIVI5 V115 V3_3R J3V3  v33 [ IMP V2 VICS Vo EXT
1 DNP. -
IMP_V2 IMP_V2 [ GND\H—@R 70 o {oR JRATL INTVCC_11_25 VI_IR Vil
V_MAIN [N 1 Jvi
Il INTVCC_115_33 INTVCC_115_33 : | INTVCC_11 25 POW11_25A GND Vs EXT ]
o
Lerjen DNI iea w2 | G 1 : VAN CLKOUT nTvec |-HE 10““& “\ ’T ! IMP_V2
100”“ e 53 : : 19 Ris MoDEPLLIN  ExTVCC L OR_JR1030 ]
[ VINL Jguo
VI_1R
lodiczs A g s POW115 33A 1 S V- 3 Son H
- ] . . .
10“{}026 n z ¢ i 1 : KK Temp voury 1 [FAL =D ! Optional CMC bezel connection to GND
GND VINLZ g INTVee [ PGOOD_1V1 Go 5 . 1 FPL cMC_bezel
L2 1 PGOOD1  VOUTSL Actual volta
R7 K7 5 g Ke RS 1y F5 G2 Clua’ yo'tage on Vil o=
GND| 137K veel 2 VFB2 [GND 1 X—% RUN1 swi ==X 1.1Vrailis 1.13V! g !
x RA 1
115y VSR 2 comp1 - compz P8 2zdcts . o3 3V ! ! ‘\\}—1100” [ — R VFBL ‘-_M [rGND &
. Q AL GND !
TP VOUT1_1 VouT2_1 TP : : PGOOD 2V5 e8| compa E SmMP2 [}
G|l ke |, S S L 1 B [TV ' ot heos o ‘AB % _— c !
39 35 1 - X——4 RUN2 VvouT2_1 P27 o H Bl
e LT S wer 1) E XL w |3 ] 25V g
INTVCC_115_33 38983 o 1 E TRACK2 voursz o 1 S1731-46R
o PGOOD_1V15_3v3 s |o
— " 1 pgoop 3885  extvee 2 [Cor JRa029 [ > > swa [F8LLx E ]
(] ] FSET o7 RS o o
ci12 b= = vFB2 M‘GND 8 H =D
0on ] - PHASMD o -
| | GNDGND oiFFouT [-F8 a2 i
] c
GND 1 : ig SGND1 DIFFP ‘% g :
V_MAIN 1 GND1 DIFFN =]
[} POW115_33B VLIS 1 GND LTM4628EV = 1
) ]
37 VN2 vour 2 |-A POW115_33C V1_15R 1l : VAN v AN VLIR VLR !
310 | V- -2 [A A E10
VN4 VOUT1 3 | GND2  GND34 [ !
Vs vouTL 4 |2 26 {cnos  cnoss 104le3s (1) 100”{} c22 - POW11 258 A o6 POW11—25CF12 10148 (1) :(l)- place capacitors at the regulator outputs
V_ING VOUTL 5 (g GND4  GND36 ] VINZ VOUTL 2 SGND2  GND25 {1 ] :
VIINT VOUTI 6 (2 28 cnos  cnoar Loy o |y H 1oonj 22 Hlvna  voun s [ £6 lsonps  onpas i —1 1004| €51 (2) - place capacitors away from the regulator outputs
VIN8 VOUT17 |G B4 GND6  GND38 1y Jio] VIN4 VOUT14 [ $—G6| SGND4  GND27 G191 1o0ul c52 !
VN9 VOUT1 8 ¢ f— 55| GND7  GND39 ViTiE H Lou] C27 Ji1] VINS VOUT1 5 g7 $—G7 SGND5  GND28 {17 =>4 !
VIINIO VOUT1 9 P—ga| GND8  GND40 (2) H VING VOUTL 6 Fgo—1 SGND6  GND29
Ko VIN1L VOUT1_10 g '723 GND9 GND41 m”%, [ 10u] 28 VIN? VOUTL_7 %4 GND30 [ 1T ]
K11 VOIN12 VOUTI 11 [ $—gg| GNDI0O  GND42 : : u VINS. VOUT1_8 57— AT GND31 [ 51004 C49 2) ]
VINI3  VOUTI12 [ ¢—go GNDI1l  GND43 VING VOUTL9 Hpe—1 P—86| GND2  GND32 [ }‘
K12 1\ Nt +—29 1 GND12  GNDa4 [ e ViNto  vouT1_io Fo— +— 55 1GND3  GND33 [ 100ul 50 1l
| V_IN15 G5 GND13  GNDds 1 K] VINLL  VOUTI 11 [5 D1 |GND4  GND34 [ }—« H
3| V_IN16 va 3rl——Ge| GND14  GND46 1 VINI2  VOUTI 12 G5 D2 | GND5  GND35 [
T VOINL7 o G771 GND15  GND47 va 3R 1 T3] VINI3  VOUTI13 |55 Ds | GND6  GND36 g H
5| V_IN18 A2 Co| GND16  GND48 1y T VIN14  vouTi 14 4| GND7  GND37 [yg
g V_IN19 VOUT2_2 {25 Co| GND17  GND49 ket T [={ VIN16 Do | GND8  GND38 [y !
Tg| V_IN20 VouT2_3 GND18  GND50 5| VIN15 GND9  GND39 [
10| V_IN21 VouT2 4 (Bt — D | GND19  GNDSL 1ooul 36 : ! 7 VIN17 V2SR D10 feNplo  GNpao [ 60t ]
11| VOIN22 VOUT2 5 [~55—% Do | GND20  GND52 }— H : Tg| VIN18 A9 D1z | GNDIL  GND4L 1) ] Copyright Cosylab 2018,
VIN23 VOUT2_6 ~o7—% GND21  GND53 To| VIN20  vouT2_2 GND12  GND42
a 6 C D -2 [TAL0 EL 1004 Ca4 This documentation describes Open Hardware and is licensed
VIN24 VOUT2_7 |G Dg| GND22  GNDs4 575 5 [ Tio| VINIO  VOUT2 3 [aj7 $—F5 | GNDI3  GND43 [J15 1l Under the CERN GHL v.1.2. You may redistibute and modty this
VIN25 VOUT2 8 ¢ Do| GND23  GNDs5 52 tougcn D1 VIN2L  VOUT2_4 235 —F3 GND14  GNDA44 [y 1o0ul a5 H documentation under the terms of the CERN OHL v.1.2
V_IN26 VOUT29 |5 £1] GND24  GNDS6 1 VIN22  VOUT2 5 ~g5—9 —F4 GNDI5  GNDA5 (5 pichue o CERNOML, Thi documentation & disrcuted
VIN27  VOUT2_10 P—F>| GND25  GNDS57 ] VIN23  VOUT2 6 gg—1 GND16  GND46 :
vine  veur [2 1 PElGeR Gl oo ¢4 e Voo [ EERIGRD  Gen e o | Relboncorveneimiial Ty SATRON:
VIN29  VOUT2 12 >—— $—F;{GND27  GND59 1oul ca3 B VIN25  VOUT2 8 [gi7 £17| GND18  GND48 yg 1ou cas ) Please see the CERN OHL v.1.2 for applicable conditions
VIN30 P—Fs| GND28  GND60 [ VIN26  VOUT2 9 GND19  GND49
VIN3L +—E0 1 GND29  GND6L [ Looul 34 : ! VINZ7  VOUT2 10 [2E L lGno2o  oNDso (i Loull caz ] Tie
VIN32 P—F7{ GND30  GND62 [ ! VIN28  VOUT2 11 [ F5|GND21  GNDSI [j5 ] .
VCIN33 P—Eg | GND31  GND63 [T 1004] C35 [N VIN29  VOUT2_12 [—&i7 FTo | GND22  GND52 [if 1004] C42 Power entry and main DCDC power regulators
VN34 410 f—F9 | GND32  GND64 (15 [ VIN30  VOUT2.13 G5 F11 GND23  GNDS3 [z 1l Sie
V_ING5 SW1 3 X ¢~ GND33  GND65 Jooul c37 1 VINL  VOUT2 14 = GND24  GND54 Looul a3 H Type CSL FTRN PMC
V_IN3G swz [ LTM4619EV [ R = GND LTM4628EV A3 [SE | pweno. — —
LCTM4BI9EV GND= GRND= : : LCTM46Z8EV GND= ]
JN=10Te VIR 171:7ItH bl o] o My R ——— |
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5 4 T 3 T 2 T 1
LOGIR i FPGA decoupling, LDO regulators, power indicators T e e T
22 s el V33 em————— va 3 POWcpld18 LDO 1.8V for CPLD, vie VL_8_CLEAN 1
[AAs5 | GND1 GND74 56— VC-C-l-lT/-- Fos=====IprT=T"" | VCCIO25V | |m====== 3 4 WR CLOCK SWITCH
Y —AAze | GND2 GND75 [ AA 1 | | VCCP 1.1V 1y VCCT ¢ GXB h S=====, | vcciosav H VIN  VOUT H
¥—aBi1 | GND3 GND76 VCCIO3A_1 Fagor 1 "\ ] V25 0ox |y o | i ADJ H
¥—aB1a | GND4 GND77 veel VCCIO3A_2 apar T oVL 21 VCCP_1 1 10x VCXT_1_15 ] v3s 20X 53 BIAS
AB14 1 F) AD2L ] X ) 4_toonfcias 0y
[ AB17 | GNDS GND78 I"y13 47| Veez VCCIO3A 3 ) |_100n|jcea 100n][c222 1000]|C280 ) ] 1000|193 | [Loon 6, GND 1l
¥—AB20 | GND6 GND79 75 vces AC15 H 1V looniciss H : H SHDN GNDP H
¥—AB53 | GND7 GND80 vcea VCCIO3D_1 Fesomene —
- 100n||C281
% oNoe Py ; vece Vedioan 2 22113 | 4 1oonices | 100n](c223 | n [H L) : | $—Looncios : D LTC3025EDC
¥—Ag5 | GND9 GND82 53— vCCe VCCIO3D_3 ] ] ]
% A Pty 7%‘ 5] Veer Vedioan s |15 ) $—100nfcs 100n|[c224 100nflc282 ] : : 1 3 toonjcrss J :
$—Aacs | GND11 GND84 vces
b AC2 | SNPT onDes |-Ve P10 | ¥ Co vecioan 1 |08 [} 100n||c87 100n||c225 100n||Cc283 ] ] 100n||C196 VCCD_1.
AC24 10 PI. 1 V6 ] T30, 100njciae [ 1 g [} LDO 1.5V for VCCH GXB P12 ]
AG25 | GND13 GND86 [~NT7 B4 | VCC10 VCCIO4A_2 1L 1000 100nlc226 ] T 1y | 100njcior ] Va3 POW_1 5 -oV for = S 3 veepivs ]
AC26 | GND14 GND87 |"Riz Pi6 | VCCIL AB7 H sodicass | Vgl soonjcaso | 1y ] 3 4 VCCD_FPLL, VCC BATyccpyvs -
AELL | GND15 GND88 |"NT6 [ P9 | VCC12 VOCIoaC 1 17acq 1 4100 100n][c22 T ] 100nc198 | 1§ VIN - VOUT g
AE14 | GND16 GND89 [R5 RII] VCC13 VCCIOAC_2 [aE7 toufjcass | 1! [} H 1 ADJ
AEL7 | GND17 GND90 "Nz ] R13 | VCC14 VCCIOAC 3 |"AFg 1 100 100n|jc228 H}—' | Vol oonjose a7 BIAS 2
*—"A£2 | GND18 GNDO1 [~55—% R15 ] VCC15 VCCIo4C_4 ] == V| joonfcisz | V1 : 00n 6 GND [
[ AE20 | GND1O  GND92 [~p6—f I~ Ro | vecis ABLO V1 100 100n[c229 GND= ! 1 1| o0njceoo SHDN _GNDP %
[ AE2z | GND20 GND93 "y Ti0 | VCCL7 VCCIOAD 1 Faciy || ! ] soonjcasz | V0 ! GND [TC3025EDC
¥—Ags| GND21 GND94 vceis VCCIO4D_2 ] ! =1 ]
AES P11 L. —- [[AF10 100n] 100n|[C230 [} ] 100n]|C201
AES | ONDZ2 GND%S [P13 Tia | Ve Vetioans 12 ! 1| 1oonfesa g ! ROOM: BQWER, 400 = = = m e e mmmmmmmm——m e
[ AF2 | GND23 GND96 515 Tie | VCC20 VeeIo4n_4 1 1000 100n]||c231 ! [T 100n[|c202 [} —
+—E7 GND24 GND9 (513 LT} ccar a H 1 soonfesss |1 | H P it T T
| t—81s]cND25 GND98 [~51g veep_ 11 VCCIOSA 1 Ry 1 L1000 =1 100n]|C203 H ] vi2_0
+—p17| GND26 GND99 |5 11 VCCIOSA 2 [Ry 1 Loonjcise H ] H 1 o POWVLCS LDO 5.0V for LCD
*—p2 | GND27 GND100 |55 1 15 veerL VCCIOSA 3 g Voo H >4 V| oonficaoa H 6 1 .
*— 530 | GND28 GND101 [p55;—1 5| vecp2 VCCIOSA_4 ] ] : ] : H 7 N1 ouTL
+—g23 | GND29 GND102 [p; VCCP3 ] [} [} 100n]|C205 IN2 ouT2
+§g GND30 GND103 [R7p % vcepa VCCIOBA_1 11 1 2o VCCR_GXB 1 toonfczss | V0 0 [} ! 81ns  ours o
*—pe | GND31 GND104 [Ri R17] VCCPS VCCIOBA 2 [yi5 1] 1000 VCCL_GXB 1, %}—' 3| 100n|c208 [} ! 5 EPAD C75 |8 !
*—pg | GND32 GND105 [ g1 VCCPe VCCIOBA 3 [z 1l —_— 1y ] ] VCON froon |¥{2 !
*—ca6 | GND33 GND106 [Rig U111 VCCP? VCCIOBA_4 1L 1000 VCXLR_1_15 57 [} 1y | toonca07 ] ] SET
3| GND34  GNDL07 ["Rog UL | Vecpe b3 1 100nfc26a 1 ¥y [ ] 1 [T3080EDD !
2| GND35 GND108 [R5 1 o | veeps VCCIO7A 1 [F5 1 L1000 H 100nllc208 H 1l ]
T GND36 GND109 [R5 1 — vCCP10 VCCIO7A_2 H sooniczes | 1V | 100nicien H : H H
GND37  GNDL10 hap—1 VCCAUX_2_5 viz_ 0
1 R26 2. A7 100n| ] 100n]|c209 1l _ ]
GND3B  GND11L | g —] ST veeio7C 1 b7 ! soonfcass | 1Y | soonfcrez | ! H ) POWVLCI | po 9.0v for LcD e 1
t— g7 GND39 GND112 |71 17 VeC_Aux1 VCCIO7C_2 [y V| 100n HI U 1| s0onlic2to 6 1 TP14 [
¢| t—Es0] GNDa0 GND113 |75 U1o] VCC_AUX2 VCCIO7C_3 &7 ] 100nllc26 1oonicies | V0 ] ! 7Nl OUTL 5
t—E37 | GND41 GND114 |75 Ui7] VCC_AUX3 vcelo7c_4 1| 100n) VeCP_1 1 [ V¢ 100nconn ] ! §|IN2  ouT2 5 !
[ Ezs | GND42 GNDL15 7777 Vee_Auxa A10 ] 100n][C268 1| toonfcies [ ¥ g ! ! coa N3 OUTS I7g !
[ Ez6 | GND43 GND116 [71g u14 Veclorb 1 mciy 1} 100 10u[c272 H 1y L 100nc212 ] ! [Loon 5 EPAD
*— 5 GND44 GND117 |51 T13] VCCA_FPLLL  VCCIO7D_2 [ BT H 100nfczes | 1y | _1oonfcies | 1y 1l ] VCON ]
*—Eg | GND45 GND118 |55 Pig | VCCAFPLL2  VCCIO7D_3 i3 1 L1000 Louic273 H 1y H 1l SET ]
F23 | GND46  GNDL19 rog p7 | VOCAFPLLS  VCCIO7D 4 H 100njc270 ) 0 100nflc166 | g BANK 3 ] [} LT3080EDD
347 GND47 GND120 W16 | VCCA_FPLLA D22 Loujc274 H (R RSN H H
t—G37 | GND48 GND121 """ VCCAFPLLS  VCCIOBA_1 [£57 4 ] [} GNG= (AT H
G55 | GND49 GND122 CCD_1.5 VCCIOBA_2 ] ] = ]
% oNoee NDIas LLj 6 yeeo . o Vedioan s |61 H 10u[c275 1odjc262 | veerp 25y o |~ 100n[lc147 1 r
[ Gs | GNDSL GND124 35— L1z | VCCD FPLLL A18 ! 10u]|C263 b V1| 100njciss ! [}
11| GND52 GND125 (559 1] VCCD_FPLL2 VCCIOBD_1 [~&1g ] GND ] T H 1 ] H V2.5 IND1 vccaux 2 5 11 IND2  veep 11 [}
Hiz | GNDS3 GND126 [—j56 9 N7 VCCD_FPLL3  VCCIOBD_2 [5ig H Ty Iiov2s 6x | 1 L 1o0nc1s ] 1 —-—8 - = —-—8 -
N Hi7| GND54 GND127 |51 16 ] VCCD_FPLL4  VCCIOSD_3 [Fie H ROOM: H GND= 000170~ 1 H BLM31PG121SNIL BLM31PG121SNIL ]
T2 GND55 GND128 [yig = VCCD_FPLL5 vcelosp_4 —— H " BS_VCCP_1d ROOM: 1 : 100n]|C159 1l : 62 C64 ]
[ F0 | GNDS6  GND129 Iyig SAGXMA3DAFZ7I3N H H CARS_VCGC. GXL !4 100nfcarr | g T
[ H23 | GNDS7  GNDI30 [7yp; H 1 H T ST : ]
H24 | GNDS8  GNDI3L [yz5 100nc172 H |
o3t ] ]
H5| GND59 GND132 [~53 ] ] ] ] =GND
Hg_| GND6O GND133 [7y7g VCCAUX 2.5 LOG1Q ! ! |m= === woonjeizs | V¥ |_1ooncist H [} B H
22| GND61  GNDI134 [y 20 vi7 ] ! | VCCD_FPLL 1 l [ Ir ! ]
355 GND62 GND135 [~z V20| VCCA_GXBLO VCCPD3_1 [ig ] ] 1 " 100n|[C174 [T ] 1 V1_15 IND3 \c; LR_1_15 V1 15 IND4  vexr 115 [}
356 GND63 GND136 [wi7 VCCA_GXBL1 VCCPD3_2 H H H VCCH_GXBL 1 oNG= 1 H —-—6
K11 | GND64 GND137 [0 | VCCD_1_5¢ P20 R7 ] 1 H VCCBAT H 100n]|C175 ] ] H BLM31PG121SN1L BLM31PG121SN1L [}
K53 ] GND65 GND138 [—w55 9 t\_n VCCH_GXBLO VCCPD5_1 [~pg H [} H TRooM: ] 6 C68
Ko4~| GND66 GND139 |55 —1 VCCH_GXBLL VCCPD5_2 ! H ¥ oveen_1 s ax ! ! IcAPS_vccio 3.3 ¢ !
L14 | GND67 GND140 w57 veXLR_1.15Q P21 M7 H V1 1oonjco14 GND !
T16 | GND68 GND141 [e—1 — = F—ps5 ] VCCL_GXBLO_1 VCCPD6_1 (17 [} [} [} 1 Room: B capacitors *"
B 19| GND69 GND142 [yg }——-" VCCL_GXBLO_2 VCCPD6_2 ] [} V| soonjczss | 1 Eaps vecos_ Cra7 -C14p8 ooy
S -
77| GND70 GND143 [~y K22 K16 ] [} ] [ Degedupmpafagagugui f g )
T507] GND71 GND144 (53 VCCL_GXBLL VCCPD8_1 [g7g 1 ] 1| 100n|c216 1P TCeAUR TSy €159, C160, C 151
22 | GND72  GND145 I7ypg K21 VveCPDs_2 [} ] ] 1! VCCA_FPLL moved from 2.5V to 3.3V!
GND73 GND146 N21 | VCCR_GXBL_1 H H L0onlic21 H CCAGHE ; o
A —_— 6 Us1| VCCR_GXBL 2 va IOVl’l H : ! ceesssesnse :
DNUL DNUS +—Usz | VCCR_GXBL_3 VCCPD4A
Al 4 U022 ! - 1 ] 100n||C218 1 ICCAUX_2_5 [] VLCS Q 8 o 11 o Q  vcebp_ 15
c: DNU2 DNU6 4 ——="" vccr_GxBL_4 K8 H H : ] H 100nca32 9% 1 H o) o) o) o) ]
D25 | DNU3 DNU7 7920 VCXT_1_15 R21 VCCPDTA 104)|C286 100n(|c219 ] !
DNU4 DNU8 T35 | VCCT_GXBLO_L : : ] ] ! 100nc233 Fo======9 H ]
VCCT_GXBLO_2 ] 1l | ] e ol = Q 2 H
GND SAGXMA3DAF27I3N GND mg VCCT GXBLL L VCCPD4BCD_1 eﬁ 1 10u||c287 H H 100n]|C220 H ©omicza 1 : VCCPD 3.3V H B 219 g g g H
VCCT_GXBL1_2 VCCPD4BCD_2 ] toucoss | 0 1| _sooncaz | 1 [ 1
VCCD_1_5¢ K13 ] ] ] ] 100][C235 ova3  10x ! © © 3 - 0 ]
= 211 Conr xgggg?]gggé K9 ] 10uf[c2ss | 0 ] V1 toonjcais ] 0, o, = = = = H
- ! ! ] 100n/|c236 ! a [ap 4 a a a a !
H7 ! ! 100n|[C237 ] i 1oonjeies ! H u ?% u ? % u u u u !
RREF_TL VCCPGMI [yzr—1 [} niic237 v V] sonfcise ! -l <13 — — - - 1l
RREF_BR VCCPGM2 [——— ] 1000|238 1 ] H © @ ]
SAGXMA3DAF2713N ! 1 100nfciss | ! H g 3 3 3 ]
- cesesesssesiecncccccces 00n(c239 { y o 2 2 2 !
: |MPORTANT' LOG1 H 1 100n/C186 ] B o o B ]
H ( Q) 100n]|C240 H 1 : H 2 z z 1
¢ In the PCB layout, the traces from FPGA : IMPORTANT! : N e el 1
: pins D26 and AE1 to the R11 and R12 H - : 1000|242 1 soonjciss | | :
: : d tob d hat they: : Separate VCC and VCCP : ] ] H
R : resistors need to be routed so that they: : I into two different : soonfczs? | 1 ¥ | oonfciss | |
i avoid any aggressor signals. E Boawn:fllany:rswoﬁl tlheel';?B' : oorjczss | | ' L : GND= GND= GND= GND= GND= GND= :
H 0, Lo H = .
*.R11.and.R12 must be 1% ar befter!.......: .t ) ! ROOM: POWER_INDICATORS '
100n]/c259 | 1 |__100nfc101 : - = = o
Copyright Cosylab 2018. — —
: Tle FPGA decoupling, LDO regulators, power indicators
This documentation descrizes Open Harduware and is censed 10u)|Cc260
under the CERN O 1.2. You may vemsulhu(e and modify this
Ucumeniation unde i ime afthe Ci
(http:/fohwr.org/CERNOHL). This o memation's dsaibuted 10““(:261 : Size | Type C SL FTRN PMC REBV'
'WITHOUT ANY EXPRESS OR IMPLIED WARRANTY,
INCLUDING OF MERCHANTABILITY, SATISFACTORY A3 [SE | pweno.
QUALITY AND FITNESS FOR A PARTICULAR PURPOSE. OOM: 1 SHEET
Please see the CERN OHL v.1.2 for applicable conditions. APS, QC JJJ 5 OF 13
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FPGA and CPLD JTAG, FPGA gateware FLASH, User Flash

1 JTAGCON1 and PN1/PN2 JTAG signals are connected in parallel when DIP switch is on!

V3 3

JTAGCON1
S1

: ROOM: PROG_CPLD

FPGA configuration
and JTAG LOG10

JTDO_PF  AD24
55 3A_TDI

TJIMS B Y22
JTCK B AE24”) A;ZA 3A_TMS

X V3 3 JTAG buffer and protection .
Micro USB JTAG connector — 5 p JTAG signal pull-ups, 70 FEAgss | A_TCK ITAG
VCC_TRGT 1 2 DRV1 FPGA-CPLD side : - ————==-3A_TD0
[CMDSH2-3 JTDI_RB 2 3 JTDI_BP V3 3| sPL_si_bo AF24
JTDI_CR M‘ 4 JTDI_CR R47__JTDI_RB 1Y 1A Iad é AE25 | 3A_AS_DATAO_ASDO
JTMS_CR 3 JTMS_CR 100R fo2e S 9 10E ] 2 SPIWP D7 Af25 | 3A_AS_DATAL
JTDO_RC 2 JTDO_RC 100R 1509 n JTMS_RB 5 6 JIMS B H ES| SPrAD DT A2 | 3AAS_DATA
TC_TRGT. 1 1100R | 2N2A 2y SE| 7SPLCS  Apo6 | 3AAS_DATA3
JTCK_CR JTCK_CR ~=—=R51__JTCK RB 9 20E H 8% | Pk —Aca3 | 3A nCSO_DATA4
1100R f JTDO_FB oy |8 JTDOBR H 3ADCLK  conFId
1 [ ITCK_B
éJTDLCR {10} GND\\ 10K JTCK. .3 H 8A_MSELO
JTMS_CR {10} JTCK_RB 1 JTCeK B ! 28| Wserz ags | BAMSELL
L——>>JTD0RC {10} ay ] 2| WeEs Ba4 | SAMSEL2
TPDGEOSUOGRVZR JTCK_CR {10 . o
GND SITCKCR {10} JTAG signal pull-ups, 0| MSELsB2s ] SAMSELS
DTV pins 1-4 and 6.7 To PN1/PN2 PMC JTAG, see p10 . ] .
pins 1-4 a va 30 connector side CONF_DONE
are NC, but can be used -~ ! F22
. R77  JTDIRB o G54 ] 8A_CONF_DONE
for straight-through routing - o V5 RB H 8A_NCONFIG
20
GND\H» JTCK_RB ! nSTATUS 8A_NSTATUS
GND||—{[ToRR7sTERE H22 1 sarnce
! = SAGXMA3DAF2713N
eROQM LTAGLWRL m e e e e e e e e e e e e e - - - - = o o o e o e - - GND
= = - - - -
]
O oATA ' JTAGL CPLD FPGA
FPGA configuration FLASH {7} ROM_DATAR) ———— ] -micro USS
! (PROG1A) (LOG10)
SPIFLASHX4_1 ] _l
vee  sibo |3 SP1_SLDO Board ID ROM, temp. sensor User FLASH ! > Toi
SO/D1 H5—SPr WP H
ROM1 !
ROM_DATA - L
= 1 nSPI_CS 1, 2 ROM_DATA : —
EP SPI_CLK ov3_3 ]
GND ok & SPLEE ] PMC Dip
N25Q256A13EF840 DS28EC20P GND ] ITAG pins Switch
: 4 pole
]
: Reset supervisors
]
- RST1
— CONFIG_SPV
vuo—«A[i5 vop o RsT Pt
c244 in MR V3_3
00n
2o wol
- - - . S e e e e - .- TPS3823-33DBVT
r 30 : = GND
- CONF_DONE
3 ' LOG1H
PROGI1C H RST2
BANK 7A V3 S =T bL—1RES s hRES (7]
BANK 1 BANK 2 e : X VDD o RST > U]
conte PROG . FB2 FB1 = GND H s | TOPLEFT 3.3V coa3 n R p3MRESL
= £3] o1 F1 MRESL ] %—Fz| RX_TIN oon 5
CONF_DONE X1 | /02 11022 g3 1 X2 RX_TIP GND WDl
= G3 | /03 11023 E7—X yseLo 1l %—G3| RX_T2N_DEV_CLRN TPS3823.330BVT
peeLK X J1 ] 04 1/024 (5T H CRC_ERROR A3 | RX_T2P_DEV_OE =GND
1/05(GCKO) (GTSI025 67— yisers —PFPCARES {7} = A3 | RX_TAN_CRC_ERROR =
{7} HSWP_3 HSWP 7 1/06(GCK1) (GTS0)I/026 A3 [} X—g3| RX_T4P_CVP_CONFDONE
{7} HSWP_. — o7 (GTS3)lI027 & CoNE éstp,z ) PROGI1A ] %—&4] RX_T6N_NCEO
{8} OSCRFCK_SRC_SEL 0 - 1/08(GCK2) (GTS2)1/028 |5 iy CON3 (7} JTDIBP 310 TTAG ! X RX_T6P_INIT_DONE
= 1109 (GSR)I029 |4 MSELA TWME B ke TOI ] 4
11010 11030 CONFIG. SPV IR B RigY T™MS ] %54 TX_TSN_PR_REQUEST
MSELL o11 /031 < = ‘J‘r[)—o:p‘:% TCK 1 % TX_T5P_PR_DONE
———— Tbo 1 X—pa| TX_T7TN_PR_READY
BANK 1 BANK 2 XC2C64A-7CPG56C ] A== TX_T7TP_PR_ERROR
FB4 FBS  jos2 : % 10_0H
11033 V18 %—— I0_RzZQ_5
X—pe 012 11034 100n || C59 - PROGI1B ] 7 Copyright Cosyiab 2018,
) PLEDS pLEDS X K7 /013 vo3s DY OSCRFCK_SRC_SEL 1 {8} c8 H * I0_VREFB7ANO “This documentation describes Open Hardware and is licensed
/014 11036 V3_3 vee ] F6 under the CERN OHL v.1.2. You may redistribute and modify this
ﬁ s /015 11037 < PBS,F) {n H6 ] X%——— NPERSTLO documentation under the terms of the CERN Ol
— 11016 11038 CON1 {7 vcelol (http://ohwr.org/CERNOHL). This documentation is distributed
{7)_HSWP_1 Howet 11017 11039 CON5 {7} 100n 1 €60 €8 | Vccio2 N1 [er ! SAGXMASDAF27ISN WITHOUT ANY EXPRESS OR IMPLIED WARRANTY,
ol o A s 10 ooy G0 S e e
PLED2 100n || C104
gg gigé PRz o101 o9 11041 CON2 {7} n V_AUX  GND3 : Please see the CERN OHL v.1.2 for applicable conditions,
11020 11042
PLED4 __E1( 100n || C105 XC2C64A-7CPGE6C
{7} PLED4 11021 11043 !
104 GND=" e FPGA and CPLD JTAG, FPGA gateware
11045 : FLASH, User Flash
XC2CB4A-7CPG56C Size | Type REV.
H A3 | SE CSL_FTRN_PMC B
[} DWG.NO. — —
L L e e e e ) SAEET
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User interface - USB, Display, push buttons, HEX switch, LEDs

|meeeeeeeecccecccccccccccccccccccccccccccc e ——————— LOG1C r P i |
K . i V33 —_—— i | CPLD Push Button and HEX switch
! Display backlight LED driver and connector DIS1 VLCO 5 ! FPGA Push Button and HEX switch ' Ful button 2 on the bottom
! 1 BANK 4A ! ! i !
H . gos 01500 ! 3.3 H Put button 2 on the bottom 1 1y g side of the board H
=T t
H LED_GRN 2 . Res _DISD1L v | BOTTOMLEFT GRS PBF; e o PBFZ H : o PBP1 PBP2 H
! DRV2 DIS D4 4 “‘GND Rey DS DI | {6} FPGA_RES )y—————————5| RX_B8AN_DATAS ! R60  pgs F g [ ] 1PBSF 3 [ |1 PBSF (] 1K PP PESP 3 L SypES P (6} !
: DIS_DI4 2 ” 3 Reg DS DA | {6} ROM_DATAK——5RST—aA5 | RX_B84P_DATAG ] 1K — — T =1 2 al N2 :
6 Reg DS D15 DIS D0 AA4 | RX_BBEN_DATA7 ] 2 4 [}
H —1d 168 e e DS DITwe | RX_BS6P_DATAS ] 51— 2 [} : = H
I Dis DS 5 6 Re2 DIS_DI6 r— 1K | | TX_B85P_DATA13 GND L___J
= 2A 2y {56R_} = = TIS D3 AAS = H PECNS IR273G H SGLFG
! —E prympwy ST NE =l cC v | el 1| o
A AA * T GND ] =
DIS_DI6 9 € 11 DisRsT Place close to H a ~ | TX_B87P_DATALS H =
: 10 3A_ 3 DISWR 12 connector DISL (pins)  } 9| pisois  aal ! (] :
H 1 30E — %€ 13 oison O | DISDE AL | TX-B83N_DATAL0 ! L HSP1
12 [t LEDRED 14 3 — —— — VLCS ] DIS A0 w4 | TX_B83P_DATALL [} [ [}
] va 3 137 4A ay 15 DIS_AID 100d|c252. ] DIS AT w3 | RX_B8IP ] [ cL !
: -30——159 a0k DISAL 16 X DIS DO vs | RX_B8IN ! [ c2 :
ermal — DIS_DI2 IS WR W | RX_B8SN_DATA9
] “lenp vee 3L DEDE 10046253 ! DER W7 | X BesN DATALZ H H
o— 18 ¢ ! - ] ] ]
[} SN74LVCIZ5AR! ies 19 DIS DO = H V6 [} [} H P365103 !
1 o 0 2 - GND X oRzo 1 1 | =onp GNG !
] V7 S
H GNDI| Va3 91930-21121LF & ! 2| |O_VREFB4ANO LR2 EX - LROOM: CPLD PB HEXSW | e e e ce- :
LROQVLRISBLAL CONBLRRY e e ccccccccccccccccccccc e e SAGXMA3D4F27I3N
{13} B_LVTIO_ACT_LED_S LVTIO_ACT_LED_5 {11} Logic analayzer
(13} B_LVTIO_DIR_LED_5 LVTIO_DIR_LED_5 {11}
Femmmm—mm——m———————————————— ——— P iy B . S BANK3A 3.3V HPLAL connector
1 V33 PROG status LEDs (on board from CPLD) 1 | V33 H BOTTOM RIGHT cK
: PLEDI, : 1 Bl AL 73 : STATUSTED? :Eig RX_BLIN CHo H HSWP_1
H CPLEDL {6} H B2 A2 ATUS_LED1 § = AC19 | RX_BIN_CLK3N CHL o Howp7o0 HSWP_1 {6}
B3 A3 = “NC (LK fsoration) ~AD22 | TX_B1ON CH2 5 HSWP_2 {6}
H PLED2 TATUS_LED2 § NC (CLK isolation) _AD22_| X! H . FSWP_
! CPLED2 {6} | ! B4 A4 TATUS TEDS | NG (CLK isolation) "aFz5 | RX_B4P_CLK1P CH3 o 9] WP HSWP 3 {6}
PLED3 ] BS A5 TATUS TED4 STATUS LED4 510 ] RX_B6N_CLKOUT3 CH4 o 3 =)>HSWP_4 {6}
] KPLED3 {6} ] B6 A6 TATOS TEDs ! NG (CLK isolation) JAE2L | TX_B1P NC1 CH5 H =
] PLEDA H B7 A7 TATUS TED6 | ) % RX_B7N_CLK2N NC2  CH6 H c
: KPLED4 (6) y § B8 A8 — : {8} CLK_20M_VCXO ) AC50"| RX_B7P_CLK2P NC3  CH7 T <
PLEDS, (] 19 TX_B8N CH8 = o
1l TTorecMos KPLEDS {6} DIR E D37 ] STARS oo %Fgg RX_B9P_CLK3P Co 221 S
H H THERMAL 55 1l AFi8 | TX_BIN_RZQ_0 CH10 H o
1 ROQM: LEDS-RROG. TAWS. - e e e e e e e e e md | vee OND ! Fxeue iz H -
SN74LVC245ARGYR ] USER_LEDL __ AC2: cH12 H
ROOM: LEDS_FTRN_STATUS | USERTEDZ __Aczi | RX-BAN CLKIN CH13 H
QM. LERRLIRNLSIATUS, ! USERTED3 —Ap23 | RX_B2P_CLKOP 20 CH14 H
[me—recccccccccccccceeee- - USER TEDZ—Ag23 | TX_BSN_CLKOL,CLKON [ eND cHis
1 va3 USER LEDs (on board from FPGA) ! TUSER_LED5 __AF23 | 1X_B5P_CLKOO,CLKOP 91930-21121LF
| red B LEDL ! TSERLEDE _ABa1 | RXBSP_CLKOUT2
RS ] USER TED7 —AA21 | RX_B2N_CLKON
Copyright Cosylab 2018 | [LRQH9F¥ID8 (EELI v o A ﬁSER}Em : FC(CLK soafon)AD20 | K,&égg
Ji R80 ER_LED2 USER_LED8 Y21 -
s documentaon descibs Open Harduareand s ensed [ QHQG”DG [5m0R ] B2 A2 USER TED3 | Dio | X B3N
under the CERN OHL V.1.2. You may vems(nhu(e and modify this 81 B3 A3 USER_LED4 | TX_B1OP
bcumenistion unde (i iims of e CERN OLL vt | ' B4 A4 USER-TEDS
o org)CERNOHL This documentaton is disaibuted 1l Q Re2 Wh“ﬂ BS A5 USERTEDG ! % 10_0A LOG1G
'WITHOUT ANY EXPRESS OR IMPLIED WARRANTY, [ = )\
INCLUDING OF MERCHANTABILITY, SATISFACTORY V [woresroe red o e USER_LED7 : == |O_VREFB3ANO LOGI1D
QUALITY AND FITNESS FOR A PARTICULAR PURPOSE. ER_LED!
Please see the CERN OHL v.1.2 for applicable conditions. H L g A8 USER_TEDS g SAGXMA3DAF2TI3N BANK 6A 3.3V
I H BANK 4C 3.3V - UPPER LEFT
o
! THERMAL fé : BOTTOM LEFT = WHSWF’l L1 cLkian_p2r
R = L
] , GND 1l % o8 WR_DAC_sCLk % RX_B62N_DQ3B 5 ‘H'gw':zgilﬁ CLK12P_DQ2R
SN74LVC245ARGYR ] x € {8} WR_DAC DIN <{&—— =g~ RX_B62P_DQ3B x| FsWF 72 | CLKI3N_DQ2R
=GND | =3 {8} WR_nDAC_CS1 AF7 ] RX_B64N_DQ38 &1 == cuxasp Q2R
H o8} wR_nDAC_Cs2 AC7 | RX_B64P_DQ3B M6
! >_1 FCLK ___ AAQ | RX_B66N_DQ3B %~ | CLKOO_CLKOP_DQ2R
g gy g g g g g g Sy {6} nRES ) < TX_B63P_DQ3B X5 CLKO1_CLKON
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - SLRD W K2
r = TX_B61P_DQ3B X3 CLKOUT2_DQS2R
H YTLL SLWR ¢ HPWCK K3
USB1A Va3 USB1B 54 AF3 | TX_BE3N CLKOUT3_DQSN2R
] C1E-24.000-12-3050-R = F AC5 | RX_B69P_DO3B HPW13 G3
] 2 [N — . AS A4 F AF5 | TX_B68P_DQ3B HPW15 £3 | DQ2R 9
H N #’l FD15/PD7 +—gs| VecL GND1 (g7 5 AE3 | RX_B67N_DQ3B HPWL G2 | DQ2R_4
H 4 3 c2 FD14/PD6 +—cs| vec2 GND2 [~ 5 AE4 | RX_B69N_DQ3B 5| & Ko | DQ2R_8
H USB_STAT XTALOUT FD13/PD5 £7 vees GND3 [7 ] 5 AD5 | RX_B67P_DQ3B S| wewia £3] DQ2R_15
H USBCON1 FD12/PD4 t—gg | VCC4 GND4 (5 1 K o1 AE6 | RX_B7IN_DQSN3B > = ) Ka| DQ2R_7
! 1 LUSBL 4 DMINUS_P 12p]|c256 FD11/PD3 t—1 ] VCcs GNDS5 (7 ol o AFg | TX_BESN ®l 7 £1] DQ2R_14
! ERTI S s T Fgég;ggi vces GND6 1 7] TX_B65P_DQ3B gl = 51| DQ2R5
DPLUS 2 «~~~_3 DPLUSP — ] H DQ2R_1
] 120lic255 FD8/PDO DL avcct  AcND1 [k ! A AT TX_B70P_DQ38B ) DL | bo2r2
[ 4 744232090 I 7 D2 F2 Al PA AD4 - | 21 #H 3 Q2R _:
1l GND FD7;PB7 i 5 ——={avccz  AGND2 H V| & AC1 | RX_B71P_DQS38 S| wpwit Ja| DQ2R_13
H - FD6/PB6 G5 ST CER0SASeEAT 5 RX_B73P_DQ3B H DQ2R_12
H DUSNBC1 pins 1-4 band 6—; Egzsgi H5 Fba [} 5 = j}‘;; RX_B66P_DQ3B -1 4 ,: DQ2R_16
B are NC, but can be use F RX_B73N_DQ3B o DQ2R_10
: 2ZX62-B-5PA(11) for stsight.through foutng TPDBE0SUOGRVZR ARES B8y proems FD3/PB3 [od— § V33 H s = A58 { X B7an - L DgZR:G
| =GND GND= —GND WAKEUP __ B7, FD2/PB2 [¢4 FD1 & 100n|jc82 ] PA AC3 | RX_B75P_DQ3B H J2 | DQ2R3
! "0 WAKEUP# FDUPBL i3 Fpo 5 V7| TXB72N 3] DQ2R_11
H va_30- ONP——Ro4 URES FDO/PBO =1 100n||c83 ] crLo0 A3 | TX_B7ON ¥~ DQ2R_17
. scLl_ F3 AL stro |= TX_B72P_DQ3B
] SBAT 63 SCL SLRD/RDYO F5T——orwR ! CTLL__AX {6} CON1 ¢
SDAL__G3 BL __sLwr | < 100nfc113 CTL2 __AD6 | 1X-B74P_DQ3B a €1 1016
1 GND= SDA SLWR/RDY1 [ | (§ GeiK Vo | TX_B6SN 8 {6} CON2 351 102G
1 H7 a ] TX_B61N {6} CON3 10_36
cro | & 100n|C114 URES __AB: o K .
H ELASHI2C1 FLAGA/CTLO 57 STt ] RX_B75N_DQ3B O (6 cona T2 104G
1 B S1 ok e | FLAGBICTLL g criz_ | {) 100nfc115 WAKEUP (—e—Ri1032 AAB | 6 cons wa | 1956
H UK B2 | TOOUT/IFCLK  FLAGC/CTL2 ] [Cor} DQ3B *¥——10_6G
! ——="———"+ T10UT/CLKOUT roseRo |-G PA ﬁ 100n][c116 [} Y8 KS
H INTO#PAO 6 A g %——— 10_VREFB4CNO %— 10_VREFB6ANO
DPLUS_P =
H | Ei oPLUS i g oA GND ] SAGXMA3DAF2713N SAGXMA3D4F2713N
] DMINUS WU2/PA3 !
H FIFOADROIPAY (e 2 rlMPORTANT' (USB1 Bj Tte  User interface - USB, Display, push buttons, HEX
] H2 FIFOADRL/PAS 7 PA H H switch, LEDs
RES PKTEND/PAG : i
: e w1 rrctEhore Fes—57 | £ Connect AGND to GND with a —|—\s Ty CSL_FTRN_PMC REV
1l B CY7C68013A-56BAXC H ShOl‘t a path as p055|ble' 2! A3 [SE | pweno. B
H SHEET
B L T e 7 oF 13
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Clocking: White Rabbit DAC, oscillators, PLL ; System clocks and clock crosspoint switch

<
&
w

White Rabbit clocking power supply

V3_3_CLEAN

0OSC25M vollage

P15 V3_0_VCTCXO
o

T TTIWD ? 8y i our
BLMlBEGZZlSNlD s
291 0292 0293 SHDN  BYP
fou cpo8 A
00n GND  ADJ
S nex NC2
= = ? LCTI762EMSB
GND GND GND = GND
L3
BLM18EG221SN1D

ROOM: WRCLK_POWER

3_10n]|C299)

WR_nDAC_CS1

{7} WR_nDAC_CS1 ))———=——=""2
WR_nDA( 2

{7} WR_nDAC csz)"%ccS
WR_DAC_DIN

{7} WR_DAC_DIN 3y "DR0 0

WR_DAC_SCLK

{7} WR_DAC_SCLK py— DAt S0nh

VPLL3_3

]
]
R, j WRDAC1 :

WR_nDAC_CS1 _—
: = 5q SWNC  VReF VREF2_5

WR_DAC_DIN
1 _DAC, Hon e 6 WRCLK1 H
! WR_DAC_SCLK 6 _WR_DAC_OUT1 Y WR_REF_25M
] —=——=————"4 scLk vouT H
: 8 v3_0_veTexo |
H c312
H 100n GNI [}
H 1 ]
] = GND 1
]

V53 CLEAN !

: _BLMISEG221SNID
feeeeeececccccccccccccccccccccccccccecceeeeeeeeeeece————————————
]
]
1 WRDAC2
: 50 SYNC  VREF ¢2—OVREF2_5

WR_DAC_DIN
] ARDOACEIN 7y oy ves 2 TR WRCLKZ
[} WR_DAC_SCLK 6 4
] —=——=————"4 scLk vouT SDCLK_20M_VCXO {7}
]
H 8leno vop [
]
]
]
]
]
]
]

AD5662BRMZ-1

L7 V3_3_CLEAN

BLM18EG221SN1D

V3_3_CLEAN

100n]| €302

BLM18EG221SN1D

ettty

System clock osciliators with crosspoint switch

RCLK2

4 CLK_100M_P

£124 2 | N\ —ck- |2

VDD_CLK+
= CLK_100M_N

OE  GND
Si531BB100M
GND GND
Vv3_3

2 RCLK1

T 6 4 CLK_125M_P
VDDR_CLK+ ==

=

ROOM SVSCLK

£125 2 | N\ —ck- [

CLK_125M

OE  GND
SI531BB125M

00BG

]
]
CLKSW1 ]
15 !
{6} OSCRFCK_SRC_SEL_Q))————————————=> SEL0 ]
CLK_100M_P 1o0ncaaz 16 o - 12 ) OSC_RFCK P_1 {11} :
1oonfcaas 2 o :
CLK_100M_N 1000|344 14 5o ] il ) 0SC_RFCK N_1 {11} :
{6} OSCRFCK_SRC_SEL_1 8y seur !
CLK_125M_P 1000)|C345 44 . o1 &) 0SC_RFCK_P_0 {9} :
1oonfjcass 3y :
LK_125M_N — —
CLK_125M_f 1000[[€347__ 5] i 01 P&——>) OSC_RFCK N0 {9} :
V1_8_CLEAN: > 1§ veeol  vee - e V2.5 ]
vccoz 14 !
GND [ c341 ]
C339 GNDEP 100n ]
100n SY54023RMG :
GND= = GND GND= ]

! WR_REF_25M 100n||C303 21

PRESCALER
PR1:0=11>4

! OUTPUT TYPE SEL
051:0=01>LVDS

OUTPUT DIVIDER
0D2:0 =011 > DIV by

ROOM: WRCLK_PLL

VPLLS,SO—Eig VCC_PLL2  VCC_OUTL i V3_3 CLEAN Va’a’gLEAN
VCC_PLLL  VCC_OUT2 |57 100n|| €352
20 VCC_OUT3 |55
VS,S,CLEANO—E VCC_IN VCC_OUT4 100n|| €353
vce_veo
. cE Wl 0Ov3_3_CLEAN 1000} €354
PRO ouTPo (£ ;WRCLK,QSM,P,O {9 100n| €355
PRI | ¢ OUTNO WRCLK_125M_N_0 {9} 100n]| C356
2 3
oso |3 OUTP1 |5———PY WRCLK_125M_P_1 {9}
os1 | < OUTN1 Zl; WRCLK_125M_N_1 {9} L €359
opo | € ouTP2 Hﬁ = GND
op1 | = OUTN2 X
op2 29
OUTP3 55X
REG_CAP1 OUTN3 X
REG_CAP2
Va3 clea
NCO RSN P22 (K R0
NC1
osc_out |2 100/1c308_||; GND
— 55 GND1 EP5 35—
= EP1 EP6
GND EP2 EP7
EP3 EP8
EP4 EP9
CDCMG1004RHBT
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Fiber SFP, PCI <> FPGA connections

] . !
1 SFP <> FPGA connection LOG1J 1
] v3_3 SFP1 |
] SFP_TX_FAULT SFP_TX_DIS ]
H T .y V(éCT SFRIXFAULT 2 [ ochot TxDIs 32— SFP_TX.DIS BANK 7D2 5 H
' ' L ' ' ' ! SFP_RXD_N 12 19 SFP_TXD_N
: BLM18PG121SN1D 13 | RD- T0- Fg 5P TXD P c1o | TOP CENTER :
294 _|c316 c317 _lc29s 296 _|c318 RD+ D+ %E10| RX_T30N_DQ2T
! Ou fLoon 0on flou flou f1oon SEP LOS 8 XK1z | RX_T30P_DQ2T !
] -2 1i0s 6 SEP_MODO %311 RX_T32N_DQ2T !
! = = = = = = MOD-DEFO [5———SFpWoDT SFP_MODO %Atz ] RX_T32P_DQ2T !
] N N N N N N MOD-DEF1 ———SFpVoD2 T RX_T34N_DQSN2T (]
H GND GND GND GND GND GND MOD.DER2 |4 SFP_WOD2 AL BT3P DOST H
! VCCR 112 | RX_T36N_DQ2T H
R110 RX_T36P_DQ2T
L5 _T36P_|
: D ? 7 i o> RATE SELECT f-L———{_1K }—O0V33 SFPTOS —Biz | RX_T38N_DQ2T :
1 BLM18PG121SN1D a0 oo 20 lcan B13 | RX_T38P_DQ2T 1l
a3 RX_T39N_DQ2T
: Oon " [ou  [ou  [oon veeto—281 vee 1 VEE T1 [ %A1 Ry TasP_DQ2T LOGI1N :
VEE_T2 %513 RX_T4IN_DQ2T
-T2 1720 D CTAIN I
[} — = = = VEE_T3 %aia| RX_T41P_DQ2T !
! GTD GTD GTqD GTND VCCR 15 9 Fﬁ =— RX_T43N_DQ2T BANK GXB_L1 ]
1l O——— vcC_R VEE_R1 15 %= RX_T43P_DQ2T UPPER RIGHT !
| 21 VEE R2IT11 G SFP_RXD N K25 !
i o Vel bira ke T SFERE g me e |
cage: A 7 TX_T31P_| CL6P_|
: SFP_MODO ﬁ cage3 a1 >% 1| TX_T33N :gg RX_L7N_REFCLK :
H FPMODT 55 caged cagell |35 %G1z TX_T33P_DQ2T 25| RX_L7P_REFCLK H
H FP-MOD 56 cages cagel0 (g X F15] TXT35N GND= 36| RX_LBN_REFCLK H
FPTX FAULT 57 cages cage9 [5g %E15 | TX_T35P_DQ2T RX_L8P_REFCLK
] P05 cage7 cages X515 TX_T37N SFP_TXD_N 123 !
] = — %p14 TX_T37P_DQ2T SFPTRD P J24 ] TXL6N [}
] = x R X-&1a| TX_T4ON =53] TX_L6P ]
H oD 13670731 GND >Hg | TX_T40P_DQ2T X% TX_LIN ]
1l NC (CLK isolation) X—£77—| TX_T42N X a3 | TX_L7P 1
H NC (CLK isolation) X—377—| TX_T42P_DQ2T XEaq| TX_L8N 1
H NC (CLK isolation) X3 TX_T44N K== TX_L8P H
K=" TX_T44P_DQ2T WRCLK125M_C_N1
] 613 (8 WRCLK,125M,N,1; 1nnnHr112nn\H{mm e NI L1 ReFCLK2 LN !
: %222 pQat {8} WRCLK_125M_P_1 i == L1_REFCLK2_LP :
H M3 | JrersronD SAGXMA3DAF2713N H
! SAGXMA3DAF2713N !
!__ RooM: skp '

R R . ]
SWAP pins as needed inside and between banks 3D and 4D H
Place resistor footprint over capacitor (optional AC-coupling) ]
Onl'y resistors will be placed! 1l H
] ]
R390
N (R} ! PMC PCI <> FPGA LOGIE LOG1B 1
I WRCLK125M_C_Ni LK_C_N(
SZ| o wreucusnoy 1000/lcaz0 CLK125M_C_NO ) 05C_RFCK_N 03 so0mjcaso 0SC_CLK_C_NO ! BANK 4D3.3 BANK 30 :
@ w {8} WRCLK_125M_P_0> 100n||c369 WRCLK125M_C_PO (8) OSC_RFCK_P_0%) 100n||c351 OSC_CLK_C_PO . 3.3V ]
; ﬁ - - [l - - Ll ] LPCI BUSMODE2# BOTTOM CENTER LPCI AD3L BOTTOM RIGHT ]
[or JR39L ! {10} LPCI_BUSMODE2# M % _ACLS RX_B36P_DQ1B 10} LPCI_AD31 ‘rptﬁ:mo% RX_B49P_DQ2B !
{10} LPCI_BUSMODE3# TX B40P_CLKOO,CLKOP_DQ1B 10} LPCI_AD30 00— PCTADZT— Aga | TX_B4ON_CLKOLCLKON !
| {10} LPCI_BUSMODE4# TX_B33P_DQ1B 10} LPCI_AD29 >—TprT ADZ8 — AB13 | 1X.B57P_DQ2B [}
| {10} LPCI_BUSMODEL# - 7 AD15 | RX_B51P_DQ2B 10} LPCI_AD28 2>—TPer ADZ7—aars | RX_B47N_DQ28 ]
{10} LPCI_CBEO# 3>—TPcTCBETE AAT4 | RX_B32N_DQ1B 10} LPCIAD27 2>—TPCI_ADZ6 AE10 | TX B48P_DQ2B ]
LOGI1L LOG1M [} {10} LPCI_CBEL# 20— TpTCBEZR AC1L | TXB44P_DQ1B 10} LPCI_AD26 2>—TpCTADZS Vis | RX_BSGN_DQSN2B ]
1l {10} LPCI_CBE2# 9>—TpeI"CBESH TX_BS3N 10} LPCI_AD25 p>—TpeIADZA ADo | TX_B48N H
{10} LPCI_CBE3# — TX_B5ON 10} LPCI_AD24 S>—[peTAD: ACS | TX_BS7N
BANK 8D 5V BANK GXB_LO H 3 LPCI_PAR RX_B58N_DQ2B 10} LPCI_AD23 TPCTAD: A RX_B60P_DQ2B :
{10} LPCI_PAR TP RE =12 TX B42P_DQIB 10} LPCI_AD22 3>—TPeIADIT RX_BSIN_DQ2B
WRCLKI2SM_ G N0 s | TOF CENTER agos | SOWERRIGHT ! {10} LPCI_REQ# (K chre,f%’ RX_B45P_CLK7P_DQ1B 10} LPCI_AD21 3>—TPerADI : RX_B49N_DQ2B !
RCTRIZSM C PO Gis | RX_T45N_CLKI9N_DQ3T [AB26 | RX_LON_REFCLK {10} LPCI_GNT# TPCI_ADT TX_B46P_DQ2B 10} LPCI_AD20 TPCT_ADII A TX_B53P_DQ2B !
15 | RX_T45P_CLK19P_DQ3T I v25 | RX_LOP_REFCLK ! {10} LPCLADI; TPCI ADD RX_B41P_CLKO2_DQ$1B 10} LPCI_AD19 X RX_B43P_CLK6P_DQ1B [}
G| o poicik v ;ﬂ, RX_T47N_CLK18N_DQ3T Va8 | RX_LIN_REFCLK ] {10} LPCI_ADO = RX_B37N_CLK4N_DQ1B 10} LPCI_AD18 A RX_B54N_DQ2B ]
a | 10} PciZcLK P J16 | RX_T47P_CLK18P_DQ3T t—Vs5 | RX_LIP_REFCLK PCI_BSW_EN# = RX_B41N_CLKO3_DQ$N1B 10} LPCI_AD17 ABo | RX_BA7P_DQ2B ]
NC (CLK isolation) X~77s— RX_T49N_CLKO3_DQSN3T $—o6 | RX_L2N_REFCLK ] {10} PCIBSW_EN# <K — TX_B46N 10} LPCI_AD16 RX_B60N_DQ28 ]
NC (CLK isolation) X376~ RX_T49P_CLKO2_DQS3T 25 | RX_L2P_REFCLK ] LPCI_FRAME# AF: LPCI_AD15 AF: ]
%-AT7| RX_TSIN_CLK17N_DQ3T T8 | RX_L3N_REFCLK {10} LPCI_FRAME# 3> TheTTRDY; AD15 | RX_B45N_CLK7N_DQ18 10} LPCI_AD15 3>—TpeiADTA Yia | RX_B39P_CLK5P_DQ1B 1
X517 | RX_T51P_CLK17P_DQ3T I pog5 | RX_L3P_REFCLK 1 {10} LPCI_IRDY# >> B5eTTRDY: AA TX_B42N 10} LPCI_AD14 TPCT ADT. W TX_B44N
{13} LVWL,CLK,N; B16 | RX_T53N_CLK16N_DQ3T I P26 | RX_LAN_REFCLK 1l {10} LPCI_TRDY# > TBer-STOP: Y TX_B59P_DQ2B 10} LPCI_AD13 TPCT ADT. AE: TX_B50P_DQ2B !
{13} LVTTL_CLK_P K7 | RX_T53P_CLK16P_DQ3T —iz5 | RX_L4P_REFCLK {10} LPCI_STOP# > TprTTDSELD AD10 | TX_BSON 10} LPCI_AD12 TPCI_ADIT AD17 | TX_B38P_DQI1B !
X%=3777| RX_T54N_DQ3T +—Mz6 | RX_LSN_REFCLK {10} LPCI_IDSEL > TBeT DEVSELH AF RX_B54P_DQ2B 10} LPCI_AD11 TPCI_ADIO TX_B35P_DQ1B !
%-ETg | RX_T54P_DQ3T ¢————=— RX_L5P_REFCLK ! {10} LPCI_DEVSEL¥ )>TBeTPERR AALL | RX_B39N_CLKSN_DQ1B 10} LPCI_AD10 TPCI_ADY A TX_B33N !
Xb17 | RX_T56N_DQ3T [} {10} LPCI_PERR# >>TBCTRSTH AB16 | 1X_BSSP_DQ2B {10} LPCI_AD9 TPCT AD: RX_B32P_DQ1B ]
XF1g | RX_T56P_DQ3T TX_LON {10} LPCI_RST# TPCT SERR vi1 | RX_B36N_DQ1B {10} LPCI_AD8 TPCT AD RX_B37P_CLK4P_DQ1B ]
XG1g | RX_T58N_DQ3T TX_LOP ] {10} LPCI_SERR# (- TPCTINT, AC14 | TX_BSSN {10} LPCI_AD7 TPCT ADG AC RX_B58P_DQ2B ]
%= RX_T58P_DQ3T TX_LIN ] {10} LPCI_INTA# < Bm=INTBF——aF11 | AF11 | RX_B43N_CLK6N_DQ1B {10} LPCI_AD6 2>—TPCT ADS —Ap1s | 1X_B35N 1
K TX_LIP {10} LPCI_INTB# <C——TBe=INTeF—apis | AD16 | RX_B52P_DQ28 {10} LPCI_ADS >—TpeTADZ —Aais | T%_B31P_DQ1B H
K28 1 raen TXL2N H {10} LPCL_INTC# > AP1o| TX B3BN {10} LPCI_AD4 20— peTADT—yig | TX_B3IN
NC (CLK isolation) %72~ TX_T46P_DQ3T TX_L2P 1 {10} LPCLINTD# {————=———"=5- RX_B52N_DQ2B {10} LPCI_AD3 20— TpCl AD7 — wis | RX_B34P_DQIB !
Xpie TXT4eN TXL3N XA RX_BS6P_DQS2B {10} LPCI_AD2 pp———=—————"-"- RX_B34N_DQ1B :
X-G18| TX_T48P_DQ3T TXL3P
NC (CLK isolati HV\GF TXT_50N_CLKO1,CLKON TX_L4N : Keep DQ and |07VREF etz | DQ2B Keep DQand 10 VREF »aats | DQ1B ]
NC (CLK isolation)< TX_T50P_CLKOO,CLKOP_DQ3T TX_L4P [}
ngn; TX_T52N X247 TX_L5N not connected pes I0_VREFB4DNO not connected e 10_VREFB3DNO ]
ks | K,lgé;,DQST e CXMASDAFZTISN 5AGXMA3D4F27I3N [}
e | DTSSR o3t NI rercuro e o o o o o e e e e e e d
XE1g | TX_TS7N REFCLKO_LP
Xp1g-| TX_T57P_DQ3T 0SC_CLK_C_NO
Sp1i| TXCTooN OSC-CIR-CP0—Ria | REFCLKL LN Copyratit Cosyab 2018 Tie Fiber SFP, PCI <> FPGA connections
x TX_T59P_DQ3T REFCLKL_LP This documentaion describes Open Harduare and i censed !
F17 SAGXMA3DAFZ713N under the CERN OHL v.1.2. You may vemsulhu(e and modify this.
%—— DQ3T documentation undev me terms of the CI L Size REV.
o1 (http://ohwr.org/CERNOHL). This aacumemannn is distributed Type C SL FTRN PMC B
'WITHOUT ANY EXPRESS OR IMPLIED WARRANTY,
%=>="— |0_VREFB8DNO INCLUDING OF MERCHANTABILITY, SATISFACTORY A3 | SE | oweno.
QUALITY AND FITNESS FOR A PARTICULAR PURPOSE. SHEET
SAGXMA3DAF27I3N Please see the CERN OHL v.1.2 for applicable conditions. 9 OF 13
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5
. : : I : 1 i
o - - T
- T
1 PMC host interfac
Swap as needed across bus switches for easier |ayout! ] r_e_
Wi ! e ————————————————————————————
Place resistors ol ose (o PG SW bl ns! H e e —————————————————————————
{9} LPCI_INTB#, 2 0 -—=B0 R_PCI_INTB# 350, PCIINTB# ! ] PN1 PN2

{9} LPCI_BUSMODEL# N oy R_PCI_BUSMODET oR_JR%2 PCT_BUSMODE 1# H 1l JTCK_PMC 2 !
{9} LPCI_INTD# 21 A2~ B2 R_PCIINTD: 0% IR352 PCIINTD# ! ] oK -12vne 75— PCI_INTA¥ e 2 H
{9} LPCI_GNT# 5] o B3 R_PCI_GNT# [ ey PCI_GNT? [} PCLINTB# [ 5 ]|GNDL INTA# e R JTMS_PMC +12v TRST# [3—X _ JTDO_PMC
{9} LPCIREQ# 3> A4 o Ba R_PCT_REQ) OR_[2%8 FCTRED 1 ! PCI_BUSMODET INTB# INTCH# e JTOLPMC ™S TDO = |
{9} LPCI_AD31 L g pill-ed R_PCI_AD31L [ ey PCTAD3T ] ] PCI_INTDH BUSMODE1# +5V_1 = 7| GND1 1
{9} LPCI_AD28 81 a6~ B8 RPCLAD 0% IR328 PCT_ADZE 1 ! INTD# PCIRSVD2* [—5—X O i PCIRSVDLY )

{9} LpCI AD27 9] A6 == RPCTAD or_[R922 SErr 1 PCI_CLK GND2 3.3VAUX_nc 15X PCI_BUSMODE2# 11| PCI-RSVD2*  PCI-RSVD3* 75X ]
o) heihnes 10| A7 == B7 SrrTAnE OR LN, ] H — CLK NS | PCLRST BUSMODE2# +3.3V_5 X
(o LPo Gomas QL1 | A5 o B85 RPCICBE or JR325 P 1 PCIREQ# GND3 Nt PCIGNT# RST# BUSMODES# PCI_BUSMODESA
A9 == B9 B, oR JR337 CT_CBE 1l ] e RE _PCT X—371 +33v_1 BUSMODE4# PCT_BUSMODEZ/A4
PCIBSW_EN# | yors e 5V 2 PCT ADST %112 puEd 1
PoBSWENE a3l ] H PCIADZS v (i0) 1 AD[31] T PCI_AD30 PMES GND2 PCI_AD29
127 Gnp vee F2A—ova s : H PCIADZS 25{23} AD27] 7 P ADIZ0) 2552} PCLAD20 1
| - 25] GND10 = =
GS3E6IPAG H | PCI_AD22 GND4 CIBERI e PCTIDSEL ADI24] oy +33V.6 [H5 X PCI_AD23 !
H ] PCT_ADTY App2l  _, ADPI] 5T er|'DSEL £ AbZ PCLADZ0 !
PCISW2 ] (] TO_PCT AD[19] c +5V_3 SO ADT PCI_AD18 +3.3V_2 AD[20] L/
, . H H PCTFRAVER v(i0)2 @  ADII7) - PCT_ADTE ﬁgﬁg} g oo pci_cee2s |
{9} LPCI_AD22 - _PCI_AD22 PCI_AD2! ! FRAME GND1L CleeL B
{9} LPCI_AD21 EN ooty R_PCTADZT oR_JR%22 St ! ] PCI_DEVSEL# GNDS g IRDY# — FCITRDV# oo & PMCRSVDL 755X '
{8 P ADLr 3 e il RPCT ADT O0R_[2390 PCTADT ! H DEVSEL# &  +5V.4 - TROVE +33V.7 55 PCI_STOP#
{9} LPCI_AD19 5| g; R_PCT_ADIY OR_IR319 PCT_ADIT ! 1l GNDG LOCK# [—g5—X PCI_PERR# iy SToP# - !

{9) LPCI_FRAME# LB vyt RPCLIRAWE R IR339 PCT FRAMEH : va 3 PCISW1-6 ! POLPAR > ag| POLRSVDY: POLRSVDS" 34— poiceeld | X4 v seRi ol seRre_y

9} LPCI_IRDY# - e PCI_IRDY# 5 _PCT GND12 — ~

(9) | 5 A5 == B5 R-PCTDEVSET OR JR34L TRD' ] PCI_ADT Vv (1/0) 3 AD[15 PCI_AD15 PCL_ADIZ CIBE[1}# GND5 ]

{9} LPCI_DEVSEL# A6 = B6 R343 PCT_DEVSELH ] L [15] PCTADIT PCI_AD13
91 LPCI PAR 9] A6 == BO R-PCT PAR Or R34 — 1 100n| C430 ] PCT_ADD AD[12] AD[L1] Hee— VB Pa—— PCI_MGGEN AD[14] AD[13] PCTADIO ]
(9} LPCI_AD15 &—20 | x5 e B8 R_PCL_ADIS OR_IR315—PCIADIS 1 ! 51| ADI09] o= cBEor PCTADS MGGEN AD[L0] [T
{9 LpCI AD12 11| A8 = B8 s R_PCT_ADT g: R3L> PCT_ADT2 ] 100n| €431 ] PCI_AD6 53| GND7 CIBE[O} oa————peT ADE— PCTADT [ 51| ﬁglogl +3.3V_8 55X ]
PCI_BSW_EN# | _ X ] 100n]| C432 H E A A o2 e VO MG hovos [34 % !
— Y ! ! PCT_AD: o VD(\[}Z)A)]4 PCIAD3 %—2> PuC-RsVDS Fonos |28

GND vee F2A——ova 3 1 100n]| C433 ] L 91 pojo2) [60 | - 21| PMCRSVD? ~ PMC-RSVDA [a0—X ]
GND QS3861PAG ] ! —— 63| AD[00] [ VSPCT 61 | GNDS PMC-RSVDS5 [57—X [}
H 100n|| c434 ] ——— GND8 REQ64# 63| ACKe4# +33v_9 57X
PCISW3 1 ! oIS [GND6  PMC-RSVDE [ !
2 R_PCI_AD: ! 1000 C435 o : 0714360164 ]
{9} LPCI_AD11 - _PC_AD11 Pl
{9} LPCI_AD9 3 22 il Sf R_PCT_ADY o ; éé PC}iAgél : ! '
{9} LPCI_CBEO# w2 R_PCT_CBED R Rad7 PCI_CBEO; ] ! : ]
(3; LPCI_AD6 S A3 -3 RS OR|R306 PCI_ADG H ] :IMPORTANT! (DRV4) DRV4
LPCI_AD5 AL PO R305 PCI_ADS H
{9 Lhoi-apa A fees 8 RPCIADE e e ' ! :Place close to connector PN1, : : PCILOLK_P {9} supporting onl BACKPLA H
g LPCI_AD3 e A6 =86 g{g:, g SR—{R303 PCT_AD: : 1 ¢ pin 13! PCI_CLK_N {9} 33MHz bus Y NE POWER
LPCI_AD2 _PCI e - V12_PCl
{9 LpcLab2 | AT — o ! H PO MB6EN R362 e _oviz_pai |
{9} LPCI_ADO 11| jo ~= pg |23 R-PCLADD o8 1R300 PCTADO ] H (R ] wio_per—9Vs_PCl ]
L - 1 VIOPCT_,
PCI_BSW_EN# 23] 1 (] GND\\ oVv3_3 GND VIO_PCI
roleswen mye e H e —————————————————————— = = = = = = = = = = = =
e g s H ) e e e ——————
OSITIPAG H Bus switch enable (pulled low by FPGA after FPGA boot Fi . ) .
H when FPGA enters user mode) igure 4-2: PCI-Compliant Target Device Signals
. : () Pei_Bsw_ens S—FPCIBSWENY  —piRas6 o3 3
e PR '

9} LPCI_TRD’ — _PCI_TRDY# PCI_T ; e lgnals

[ A0~ B0 RPCTSTOP; oR JE30 Lol H CPLD-FPGA JTAG chain <---> PMC connector JTAG pins

{9} LPCI_PERR# A2 i B2 gigg:jgg: SE R3a4___PCL_PERRF ] DipL

9} LPCI, S
(‘9)) chriéiqi > ﬁf =8 R-PCI"CBET R ; ig ES—CEE?“ [} (6} JTDI_CR 24; . g JTDI_PMC Address/Data
(o) LPGI_AD13 vt R_PCTADL ORI —PCTADT ! (&) TS CR 5 TomI——ITOo-PIIC and Command
{8 LPCiAD14 i R-PCT ADIE R RIS e 1 (6 9100 RC 4 [=aT s —JTCkPWT Extension
{9} LPCI_AD10 A7 — B7 R_PCI_ADIO SR R310___PCLADIO ] {6} JTCK_CR <K == ]
{9} LPCI_ADS A8 —— B8 R_PCT_AD R o308 PCLADS ] MCDFN-04F-T-V
{9) LPCIAD? friiesit g mE RPCT AD g; R e AD H e e e e e e e e ———————————————— == ————————
PCILBSW EN# 23| __ ! VCC for bus switches, see T . Clock Control
5 BE NC 55— ] ~ hitps:/www.altera.co Interface Device # Power Mas
y ¥ . nagement
Q‘;’;‘E VCC [F——0V43 : . https://www.altera. H‘ *5";a;§rpm*bd'pdf : Control A (added “lgl-Z)
61PAG - a
: H Vv5_pcl }sys.e...
| H Bus
2 FOIsws R_PCI_AD29 : i ] i
{9} LPCI_AD29 e _PCl PCI_AD [}
{9} LPCI_AD26 EN Y —_ 0 R_PCTADZG oR 8922 PO ADSS ] 1l
(9} LPCI_AD24 X—2| p2 —m B2 R_PCI_AD24 [ rryy PCT AD2Z ] 1 System IEEE
{9} LPCI_IDSEL 513 i B3 R_PCTIDSEL OR_1R336 PO IDSEL 1 1 ! i)
(6] LPCI_AD23 X—2| Ag — B4 R_PCTAD OR _IR323 PCTAD H .
{9} LPCI_AD20 &———| A5 =—i= BS R_PCT_ADZ0 g; R320 PCI_AD20 H H H Error p—
{9} LPCI_AD18 {—3 Ag =—ix B6 R_PCT_ADT R318 PCI_ADIE ! Reporting
{9} LPCI_CBE2# &—12+ A7 o B7 g—gg:—cgfs 0% IRass PCI_CEE : !
{9} LPCI_AD16 C—1 ’,:’3 ety SS o JR316 PCT_ADIG H H : Iterupt
e [~ equest
PCI_BSW_EN# Py gy [rGND ! !
12| BE NC 57X [} !
GND vCC ova_3 [} [} 1
QS3861PAG : !
]
]
PCISW6 ] '
{9} LPCI_INTA# ;ﬁ— A0 =—= BO R_PCI_INTA# PCI_INTA# H ——————-—-—-- [}
o) LI x| - RPCINTC EZJJAAATUWE H - - -
© U"CUNT‘C# A //:; e g; E # H 4 Copyright Cosylab 2018
GND\}‘ { A3 - B3 1 “; GND ] This documentaion descrbes Open Harduare and i ensed
5| e pa | IR bor B ] under the CERN OHL v.1.2: You may redisrbute and modiytis

(@) LPCI_BUSMODE2—L| A8 8 USMODE2# 332 5l BUSMODER# H ocumentaton under the ferms of te G

{3 LPCBusMoDEaRe—2 | == R-PCI BUSMODE OR S o o rg/ RN, This dbcamentaton s dbuted

{9} LPCI_RST# et R_PCTRST, R PCRSTE H INCLUBING OF MERCHANTABILITY: SATISRACTOR

- 10 | == B7 = ITABILITY, SATISFACT(

{8} LPCI_BUSMODEA 71, ‘AB —= B8 R_PCI_BUSMODEZ g: R335 PCT BUSMODE4# : QUALITY AND FITNESS P A PARTIEULAR FUGPOSE.
R i v e il W R-PCIAD30 or 15 PCEAD ! Please see the CERN OHL v.1.2 for applicable conditions.
PCI_BSW_EN# 23
SELESE By T e X : ™ PMC host interf

GND vcC [F———OV4_3 H ace
= GND QS3861PAG 1 size | Type
REV.
ROOM: PMC_BUFFERS H A3 [ SE | owene CSL_FTRN_PMC B
N SAEET
100F 13

- e e e ——————-

[ 4
[ 3
[ z
T T




Z

I

3

{12} LVTIO_OUT_P_1 éé
{12} LVTIO_OUT_N_1

(12} #LvTI0_0E_14-

{12} LVTIO_IN_P_1
{12} LVTIOZIN_N_1

{12} LvTIO_TERM_EN_1 &

{12} LVTIO_DIR_LED_1
{12} LVTIO_ACT_LED_1

{12} LVTIO_OUT_P_2 éé
{12} LVTIO_OUT_N_2

(12} #LvTI0_OE_24<-

{12} LVTIO_IN_P_2
{12} LVTIOIN_N_2

{12} LVTIO_TERM_EN_2 &

{12} LVTIO_DIR_LED_2
{12} LVTIO_ACT_LED_2

{12} Lv‘no,oUT,P,séé
{12} LVTIO_OUT_N_3

(12} #LvTI0_OE_3<<-

{12} LVTIO_IN_P_3
{12} LVTIO_IN_N_3

{12} LVTIO_TERM_EN_3 4

{12} LVTIO_DIR_LED_3
{12} LVTIO_ACT_LED_3

{13} LW\0,0UT,P,Aéé
{13} LVTIO_OUT_N_4

(13} #LvTI0_OE_a<<-

{13} LVTIO_IN_P_4
{13} LVTIO_IN_N_4

{13} LVTIO_TERM_EN_4 <&

{12} LVTIO_DIR_LED_4
{12} LVTIO_ACT_LED_4

{13} Lv‘no,our,P,séé
{13} LVTIO_OUT_N_5

13} #LvTI0_OE_5¢<-

{13} LVTIO_IN_P_5
{13} LVTIO_IN_.N5

{13} LVTIO_TERM_EN_5 <

{7} LVTIO_DIR_LED_5
{7} LVTIO_ACT_LED_5

LVTIO_OUT_P_1

#LVTIO_OE_1

LVTIO_IN_P_1

LVTIO_TERM_EN_1

LVTIO_DIR_LED_1

LVTIO_OUT_P_2

#LVTIO_OE_2

LVTIO_IN_P_2

LVTIO_TERM_EN_2

LVTIO_DIR_LED_2

LVTIO_OUT_P_3

#LVTIO_OE_3

LVTIO_IN_P_3

LVTIO_TERM_EN_3

LVTIO_DIR_LED_3

LVTIO_OUT_P_4

#LVTIO_OE_4

LVTIO_IN_P_4

LVTIO_TERM_EN_4

LVTIO_DIR_LED_4

LVTIO_OUT_P_5

#LVTIO_OE_5

LVTIO_IN_P_5

LVTIO_TERM_EN_5

LVTIO_DIR_LED_5

LVTTL 1O control signals

LOGI1F

BANK 5A

LOWER LEFT

Y| CLKI4N_DQIR
%—N3 | CLK14P_DQIR
%Nz | CLKISN_DQIR
%~ CLK15P_DQIR

{13} #LVTTL_IN_CLK_EN <(-

#LVTIO_OE_1 bOIR 1
TVTTO_TERM_EN_T P =
TVTIO_ACT_LED T p3 | DQIR 2 3.3V
TVTTO_DIR_LED_L Rz2 | DQIR 3
ALVITO_OF . R3 | DQIR 4
CVTTO_TERM_EN_. R6 | DQIR 5
CVTTO_ACT_LED_. 71 | DQIR 6
TVTTO_DIR_LED_. T2 | DQIR_7
ALVITO_OF T3 | DQIR_8
CVTTO_TERM_EN_. T6 | DQIR 9
TVTTO_ACT_LED_. UL | DQIR_10
TVTTO_DIR_LED_. 77 | DQIR_12
ALVITO_OE 4 Us | DQIR 11
TVTTO_TERM_EN_4 vi | DQIR_13
TVTTO_ACT_LED_Z v4 | DQIR_14
DR LED 2 V5| DQIR_15
FIVIIO OE 5 w1 | DQIR 16
TVITO_TERM EN 5 w2 | DQIR 17
——————————°{DQIR_18
LVTIO_ACT_LED_5 N
TVTTO_DIR_LED_5 P4 | 10_1F
#CVTTL_IN_CLK_EN P6 | 10_2F
—— Re | 10_3F
%1 10_4F
%6 10_5F
%~y 10_6F
%—* I0_7F
u3
%—y3| DQSNIR
%—"- DQSIR

LVTIO_IN_N_1

LVTTL IO data inputs

LVTIO_OUT_!

X——— I0_VREFB5ANO
AGXMA3DAF2713N

LOG1I

BANK 7C

TOPLEFT 2.5
25 RX_T19N_DQSN1T
Ce | RX_T19P_DQS1T
RX_T21N_DQI1T
RX_T21P_DQ1T
RX_T15N_DQI1T
RX_T15P_DQ1T
RX_T17N_DQI1T
RX_T17P_DQIT
RX_T23N_DQI1T
RX_T23P_DQ1T
RX_T24N_DQI1T
RX_T24P_DQ1T
RX_T26N_DQ1T
RX_T26P_DQ1T
RX_T28N_DQ1T
RX_T28P_DQ1T

TVTTO_OUT |

TX_T25N

TVTIO_OUT |

TX_T25P_DQIT

TVTTO_OUT |

TX_T22N

TVTTO_OUT |

TX_T22P_DQIT

TVTIO_OUT_P_

TX_T18N
TX_T18P_DQIT
TX_T20N

EUEE

TVTIO_OUT |

TX_T20P_DQ1T

TVTIO_OUT |

|| n[0|o|glm|o]2(x

TX_T16N

LVTTL IO data outputs

TX_T16P_DQLT
| TXCT27N
TX_T27P_DQIT
TX_T29N
%—=" TX_T29P_DQIT

%

WTO
2

%==— Q1T

X——— I0_VREFB7CNO

5AGXMA3D4F27I3N

* - 10 overvoltage protection bias circuit is based OHWR FMC-DIO-5CHTTLA

10 block power supply, FPGA <> |0 block connections

~ Power supply fo

routput drivers

- i
[} V_MAIN H
] ? 1l
: POWIO33A ]
PRUN_3V3_IO [}
[} — RUN/SS AUX 1
]
] BIAS :
(] PGOOD_3V3_IO 1l
1l PGOOD  SYNC H
: ADJ [}
H LR QHOF F7 [}
H —=GND %—¥ SHARE RT ]
1l LTM8023EV [}
]
H 1
]
i POWIO33B
' o A POWIO33C !
1l G2 | VN1 V_OUTL 25— A5 6 (]
H t—Gs | VN2 V_ouT2 4 Ae| GND1  GND24 gm— I
Hi]VIN3 vV OUT3 A7 GND2  GND23 [gg—% |
! VIIN4  V_OUT4 V33_ODRV *—g5| GND3  GND22 Fo——1
V_MAIN H2 B1 _ BS E5
[ H3 | VN5 V_OUT5 g>—¢  TR18 g6 | GND4 GND21 g7
] VN6 V_OUT6 551 t— 57| GNDS  GND20 Fgs—¢ 4
] V_OUT? 52—%opRv. JODRV_V33 C5] GNDG  GND19 [FFp,—9 4
] V_OUT8 ¢ OO Co | GND7  GNDI8 FET—% |
1 C331 _|C3 V_OUT9 ¢ IMP_V2 G7| GND8  GND17 57
] floon V_OUT10 [ C332 C333 C334 5 GND9  GND16 [pg !
H V_OUT11 [¢ 22u 100u ~ [100u D2 | GND10 GNDI5 |5 ]
H v_ouT12 [——— D3| GNDIL GND14 [ 57 [}
RV Ry A— = = = GND12 GNDI13 ]
] LTMB023EV = = —
| GND GND GND GND GND LCTMB023EV :
H 1
1l ROOM: IO_POWER ]
g g g g gy g g g g g g g g g g |

Place resistor footprint over capacitor (optional AC coupling)
I aced!

ly resi'stors wll be place
Cor 322
100n|jc358 | OSC_RFCK C_N1

LOG1K

BANK 8A 2.5V
TOP RIGHT

RX_T86N_CLK2IN
RX_T86P_CLK21P
TX_T82P

TX_T89P
TX_T8IN_RZQ_6
TX_T85P_CLKOO,CLKOP
X 19| RX_T81P_CLK23P
X o | RX_T79P

Xbz0] TX_T87P

% RX_TB4N_CLKOUT3

RX_TB8N_CLK20N

Q
ol osc,RFcK,NJ;

100n[|c3s7 Il OSC_RFCR_C_PT
O ligy oscirrekPL If

[om Jrees

RX_T88P_CLK20P

% RX_T81N_CLK23N
%79 ] TX_TBON

%—579] TX_T8O0P

Xg71] TX_T8IN

% Dfo| RX_T83P_CLK22P

X F1 | RX_T79N

% a2 | TX_T85N_CLKOL,CLKON
%51 ] TX_T82N

%-E50] RX_TBIN_CLK22N
%= RX_T84P_CLKOUT2

10_0K
%= I0_VREFB8ANO
SAGXMA3D4F2713N
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“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 Ol
(http://ohwr.org/CERNOHL). This documentation is distributed
WITHOUT ANY EXPRESS OR IMPLIED WARRANTY,
INCLUDING OF MERCHANTABILITY, SATISFACTORY
QUALITY AND FITNESS FOR A PARTICULAR PURPOSE.
Please see the CERN OHL v.1.2 for applicable conditions.
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Size

A3

Type
SE

DWG.NO.

T 2




Trace from ODAX
to the fuse must be equal lenght!

Place OR resistor over fuse.
DNP,

pin 4 and ODBx p

T
LVTTL 1O blocks 1-3

LVTIO_OUT_P_1 {11}
LVTIO_OUT_N_1 {11}

K#LVTIO_OE_1 {11}

;;LVT\OJN, 1 {11}
LVTIO_IN_N_1 {11}

to the fuse must be equal lenght!

Place OR resistor over fuse
DNP,

F200 10_OD1 SNE5LVDT2DBV
 — GND
T40mA-60V
TySL
[5Kke R2%9 305,
CDSOD323-T05L. +—{ 2K_}"=-20V33_ODRV
= GND GND=
10_a1
X 505 M g
V33_ODRV ) z 13
‘\‘ GND VCC [———OV33_ODRV
— GND SN74LVC1G125DCK GND SNB5LVDS1DBV

- T:a(?e fr;r; OEA-X pin-4 an-d-ODEx-pin-4- Trace fr-ogDO;T\gplrrS-to ODAX pin 2 and ODBX pln-2 must be-eaual-le-ngﬁt!-

K LVTIO_TERM_EN_1 {11}

12

o on oT2
10_0T2 5 3
V33_ODRV R1<t£é 3
VCC  GND M‘GND
SNB5LVDT2DBV

LVTIO_OUT_P_2 {11}
LVTIO_OUT_N_2 {11}

2k JR#L30v33_ODRV

K#LVTIO_OE 2 {11}

LVTIO_IN_P_2 {11}
LVTIO_IN_N_2 {11}

10_a2
X 505 M g
V33_ODRV ) z 13
‘\‘ GND VCC [———OV33_ODRV
5DCK GND  SN65LVDSIDBV

K LVTIO_TERM_EN_2 {11}

Trace from ODAXx pin 4 and ODBx pin 4 Trace from OTx pin 5 to ODAX pin 2 and ODBXx pin 2 must be equal lenght! []
to the fuse must be equal lenght! ODA3 OT3 NP 21 LB VHEG :
10_0T3 5 3 D206 R224. B_LVTIO_DIR_LED_3
; = R A LVTIO_OUT_P_3 {11} IR R vaz obrv |
Place ORJ,?S"S‘O’ over fuse. V33_ODRV 1<t£g 3 4 éLvno,ouT,Nj {11} bluel¥ X ~ 1
vce  GND [reND 10 Activity Indicator 100n]]Ca10 H
202 10_0D3 SNB5LVDT2DBYV ]
T40mA-60V 100n||c414 ]
Y 100n||C413 H
T {#LVTIO_OE_3 {11} LR VHOF !
+—[ 2k JR%220v33_ODRV D205 R225 B_LVTIO_ACT_LED_3 100n||c412 !
i 2 ]
100n|[C411 :
IT3 10 Direction Indicator H
4 10_a3 s W LVTIO_IN_P_3 {11} = GND !
V33_ODRV ) zi5 LVTIO_IN_N_3 {11} GND !
il GND  vCC [-—OV33_ODRV :
5DCK GND  SN65LVDSIDBV 1
K LVTIO_TERM_EN_3 {11} (]
]
— Z=50R!
B_LED3
B_LVTIO_ACT_LED_1
B_LVTIO_DIR_LED L BL AL LVTIO_ACT_LED_1 {11}
B_LVTIO_ACT_LED_ B2 A2 LVTIO_DIR_LED_1 {11}
B_LVTIO_DIR_LED_? B3 A3 LVTIO_ACT_LED_2 {11}
BTVTIOACT LED- B4 vl LVTIO_DIR_LED_2 {11}
BTVTIO-DIRTED BS AS LVTIO_ACT_LED_3 {11} Copyright Cosylab 2018
B_TVTIO_ACT_LED 4 86 I LVTIODIRLED.3 {11} This documentation describes Open Hardware and is licensed
{13} B_LVTIO_ACT_LED_4 éé B VIO DIR LED 4 11 B7 AT LVTIO_ACT_LED_4 {11} Unier the CERN OHL v-13. You may reciemibuts and mocry this
{13} B_LVTIO_DIR_LED_4 B8 A8 LVTIO_DIR_LED_4 {11} documentation under the terms of the CERN O
(http://ohwr.org/CERNOHL). This documentation is distributed
DIR oe p2 WITHOUT ANY EXPRESS OR IMPLIED WARRANTY,
1 INCLUDING OF MERCHANTABILITY, SATISFACTORY
20 THERMAL 775 QUALITY AND FITNESS FOR A PARTICULAR PURPOSE.
V3. vee GND Please see the CERN OHL v.1.2 for applicable conditions.
SN74LVCZ45ARGYR
= GND Te  LVTTL IO blocks 1-3
Size | Type REV.
A3 | SE | oweno. CSL_FTRN_PMC B
SHEET
12 0F 13

LB VHIG
D201 B_LVTIO_ACT_LED_1
Blue [IKs 208

10 Activity Indicator

LR VHIF

1 D202 R209 B_LVTIO_DIR_LED_1
Ted

10 Direction Indicator

GND

LB VHIG
D204 B_LVTIO_ACT_LED_2
e RS ———

10 Activity Indicator

LR VHOF

1 D203 R216 B_LVTIO_DIR_LED_2
Ted

10 Direction Indicator

GND

V33_ODRV

100n||C400

100n||C401

100n||C402

100n||C403

100n|[C404

GND

V33_ODRV

100n||C405

100n||C409

100n||C408

100n

100n||C406

[}
[}
[}
[}
[}
[}
[}
[}
[}
i
ca07 H
[}
[}
[}
[}
[}
[}
[}
[}
[}
[}
]




to the fuse must be equal lenght!

Trace from ODAX pin 4 and ODBx pin 4 _ Trace from OTx pin

T 5
LVTTL 10 blocks 4-5, IO CLOCK input

T4

5 {0 OBAX pin 2 and ODBX pin 2 must be equal Tenghil

LVTIO_OUT_P_4 {11}
LVTIO_OUT_N_4 {11}

#LVTIO_OE 4 {11}

LVTIO_IN_P_4 {11}
LVTIO_IN_N_4 {11}

to the fuse must be equal lenght!

Trace from ODAX pin 4 and ODBX pin 4 _Trace f-r(lgn; (ET; pin 5o ODAX pin 2 and ODBX pin 2 must be equal lenght!

K LVTIO_TERM_EN_4 {11}

]
[} © o (0] DNP R230

4 2  OT4 5 3
! Place OR resistor over fuse. V&J i R1<E{A 3
[} DNP a0s V33_ODRV OF D5 V33_ODRV B 5
! I——-—‘H-I VCC  GND %M vce  GND ~—“\‘GND
: £ 10_0D4 SN74LVCIGI25DCK  GND SN65LVDT2DBV

—
]
—
H CoRe 1723 < ke -
1 V33_ODRV OE P3 s—{ 2K }"===OV33_ODRV
H GND= VCC  GND M‘
] SN74LVCIGIZSDCK  GND
H IT4
10_a4 1

[} = = Y 3
1l V33_ODRV ) z 3
H ‘\‘ GND VCC [——O0V33_ODRV
(] — GND SN74LVC1G125DCK GND SNB5LVDS1DBV
]
]
]
[} B e e

R239

10_OT5 5 ?i }A

LVTIO_OUT_P_5 {11}
LVTIO_OUT_N_5 {11}

ITS

10_a5
= 5 b v 4

i 4 2 3
Place ORDrsglstor over fuse. Vas oorv | | Q Fé 1 V33 ODRV B 4
R0 vce  GND %‘ [i+ vce  GND ~—{2 [GND
[F204 10_OD5 SN74LVC1G125DCK  GND SN65LVDT2DBV
—
T40mA-60V
TVSs
—
L v Q A i R240,
V33_ODRV OF P3 s—{ 2K }"===0V33_ODRV
VCC  GND M‘
SN74LVCIGIZSDCK  GND

#LVTIO_OE 5 {11}

{11}

R241,

2K

= GND

GND vCC
SN74LVCIG125DCK

4
V33_ODRV
GNI

2 zr3
D\\ GND vCC
SNB5LVDSIDBY

[L_ovas_obrv

LVTIO_IN_P_5
LVTIO_IN_N_5 {11}

ROOM: 10_BLOCK_5

P Rttt

va3_ODRVORZ4S 71—

K LVTIO_TERM_EN_5 {11}

NN 10 oo e v |
2 Lyv 4 0_a6 5 D%V 3 LVTTL_CLK_P {9}
10 oF V33_ODRV ) Z [ —————DLVITLCLKN {9)
GND vCC GND vCC V33_ODRV
SN74LVCIGI25DCK SNB5LVDSIDBY
GND| i | Gnp| 100r|C360

ROOM: I0_BLOCK_CLK

CHLVTTL_IN_CLK_EN {11}

LB VHIG
. D208 75 1R233 < B_LVTIO_ACT_LED_4 {12}

10 Activity Indicator

LR VHOF

D207
e [2x_jR234 K B_LVTIO_DIR_LED_4 {12}

GND |0 Direction Indicator

LB VHIG
o D210 g5 R242 { B_LVTIO_ACT_LED_5 {7}

10 Activity Indicator

LR VHIF

— D209 —pR243 B_LVTIO_DIR_LED_5 {7}

GND |0 Direction Indicator

V33_ODRV

100n||C425

L _100n||ca29

GND

100n

V33_ODRV

ca15

100n

ca19

100n

ca18

100n

ca17

100n

ca16

GND

100n

V33_ODRV

ca20

100n

ca24

100n

100n

100n

GND

Copyright Cosylab 2018.

under the CERN OHL v.1.2. Y
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Title LVTTL IO blocks 4-5, 10 CLOCK input

Size | Type REV.

A3 | SE | pweno CSL_FTRN_PMC B
SHEET

13 0F 13
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	RCLK2
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	S1
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	Nets - Connected component pins
	#LVTIO_OE_1
	LOG1F.DQ1R_1 (LOG1F.N5)
	ODA1.O\E\ (ODA1.1)
	ODB1.O\E\ (ODB1.1)
	R205.1 (R205.1)

	#LVTIO_OE_2
	LOG1F.DQ1R_5 (LOG1F.R3)
	ODB2.O\E\ (ODB2.1)
	R213.1 (R213.1)
	ODA2.O\E\ (ODA2.1)

	#LVTIO_OE_3
	LOG1F.DQ1R_9 (LOG1F.T3)
	ODA3.O\E\ (ODA3.1)
	ODB3.O\E\ (ODB3.1)
	R222.1 (R222.1)

	#LVTIO_OE_4
	LOG1F.DQ1R_13 (LOG1F.U5)
	R231.1 (R231.1)
	ODA4.O\E\ (ODA4.1)
	ODB4.O\E\ (ODB4.1)

	#LVTIO_OE_5
	LOG1F.DQ1R_17 (LOG1F.W1)
	ODA5.O\E\ (ODA5.1)
	ODB5.O\E\ (ODB5.1)
	R240.1 (R240.1)

	#LVTTL_IN_CLK_EN
	LOG1F.IO_3F (LOG1F.P6)
	IBC6.O\E\ (IBC6.1)
	R245.1 (R245.1)

	B_LVTIO_ACT_LED_1
	B_LED3.B1 (B_LED3.18)
	R208.2 (R208.2)

	B_LVTIO_ACT_LED_2
	B_LED3.B3 (B_LED3.16)
	R215.2 (R215.2)

	B_LVTIO_ACT_LED_3
	B_LED3.B5 (B_LED3.14)
	R225.2 (R225.2)

	B_LVTIO_ACT_LED_4
	B_LED3.B7 (B_LED3.12)
	R233.2 (R233.2)

	B_LVTIO_ACT_LED_5
	B_LED2.B1 (B_LED2.18)
	R242.2 (R242.2)

	B_LVTIO_DIR_LED_1
	B_LED3.B2 (B_LED3.17)
	R209.2 (R209.2)

	B_LVTIO_DIR_LED_2
	B_LED3.B4 (B_LED3.15)
	R216.2 (R216.2)

	B_LVTIO_DIR_LED_3
	B_LED3.B6 (B_LED3.13)
	R224.2 (R224.2)

	B_LVTIO_DIR_LED_4
	B_LED3.B8 (B_LED3.11)
	R234.2 (R234.2)

	B_LVTIO_DIR_LED_5
	B_LED2.B2 (B_LED2.17)
	R243.2 (R243.2)

	CLK_100M_N
	RCLK2.CLK- (RCLK2.5)
	C344.2 (C344.2)

	CLK_100M_P
	RCLK2.CLK+ (RCLK2.4)
	C342.2 (C342.2)

	CLK_125M_N
	RCLK1.CLK- (RCLK1.5)
	C347.2 (C347.2)

	CLK_125M_P
	C345.2 (C345.2)
	RCLK1.CLK+ (RCLK1.4)

	CLK_20M_VCXO
	LOG1A.RX_B7P_CLK2P (LOG1A.AF21)
	R98.2 (R98.2)

	CON1
	PROG1C.I/O38 (PROG1C.A9)
	LOG1G.IO_1G (LOG1G.C1)

	CON2
	PROG1C.I/O41 (PROG1C.B10)
	LOG1G.IO_2G (LOG1G.E1)

	CON3
	PROG1C.(GTS2)I/O28 (PROG1C.A2)
	LOG1G.IO_3G (LOG1G.J5)

	CON4
	PROG1C.I/O40 (PROG1C.A10)
	LOG1G.IO_4G (LOG1G.K7)

	CON5
	PROG1C.I/O39 (PROG1C.A5)
	LOG1G.IO_5G (LOG1G.L4)

	CONFIG_SPV
	RST1.R\S\T\ (RST1.1)
	PROG1C.I/O31 (PROG1C.C3)

	CONF_DONE
	LOG1O.8A_CONF_DONE (LOG1O.F22)
	R56.2 (R56.2)
	PROG1C.I/O3 (PROG1C.H1)

	CRC_ERROR
	PROG1C.I/O32 (PROG1C.C4)
	LOG1H.RX_T4N_CRC_ERROR (LOG1H.A3)
	R91.2 (R91.2)

	CTL0
	LOG1D.TX_B72P_DQ3B (LOG1D.AD3)
	USB1A.FLAGA/CTL0 (USB1A.H7)

	CTL1
	LOG1D.TX_B74P_DQ3B (LOG1D.AC6)
	USB1A.FLAGB/CTL1 (USB1A.G7)

	CTL2
	LOG1D.TX_B68N (LOG1D.AD6)
	USB1A.FLAGC/CTL2 (USB1A.H8)

	DIS_AI0
	LOG1C.RX_B89P (LOG1C.W4)
	DIS1.15 (DIS1.15)

	DIS_AI1
	LOG1C.RX_B89N (LOG1C.W3)
	DIS1.16 (DIS1.16)

	DIS_DI0
	LOG1C.RX_B86P_DATA8 (LOG1C.AA4)
	R64.2 (R64.2)
	DIS1.9 (DIS1.9)

	DIS_DI1
	LOG1C.TX_B85P_DATA13 (LOG1C.W6)
	DIS1.13 (DIS1.13)
	R65.2 (R65.2)

	DIS_DI2
	LOG1C.RX_B88P_CLKUSR (LOG1C.Y4)
	R66.2 (R66.2)
	DIS1.17 (DIS1.17)

	DIS_DI3
	LOG1C.TX_B87N_DATA14 (LOG1C.AA5)
	DIS1.10 (DIS1.10)
	R67.2 (R67.2)

	DIS_DI4
	LOG1C.TX_B87P_DATA15 (LOG1C.AA6)
	DRV2.1A (DRV2.2)
	DIS1.4 (DIS1.4)
	R68.2 (R68.2)

	DIS_DI5
	LOG1C.TX_B83N_DATA10 (LOG1C.AA1)
	DRV2.2A (DRV2.5)
	DIS1.7 (DIS1.7)
	R69.2 (R69.2)

	DIS_DI6
	LOG1C.TX_B83P_DATA11 (LOG1C.AB1)
	DRV2.3A (DRV2.9)
	R70.2 (R70.2)
	DIS1.8 (DIS1.8)

	DIS_DO
	LOG1C.RX_B88N_DATA9 (LOG1C.Y5)
	DIS1.19 (DIS1.19)

	DIS_RST
	LOG1C.RX_B86N_DATA7 (LOG1C.AA3)
	DIS1.11 (DIS1.11)

	DIS_WR
	LOG1C.TX_B85N_DATA12 (LOG1C.W7)
	DIS1.12 (DIS1.12)

	DMINUS
	LUSB1.1 (LUSB1.1)
	USBCON1.2 (USBCON1.2)

	DMINUS_P
	DUSB1.NC3 (DUSB1.3)
	DUSB1.NC4 (DUSB1.4)
	DUSB1.D2M (DUSB1.11)
	DUSB1.D2P (DUSB1.12)
	LUSB1.4 (LUSB1.4)
	USB1A.DMINUS (USB1A.E1)

	DPLUS
	LUSB1.2 (LUSB1.2)
	USBCON1.3 (USBCON1.3)

	DPLUS_P
	DUSB1.NC5 (DUSB1.6)
	DUSB1.NC6 (DUSB1.7)
	DUSB1.D3M (DUSB1.8)
	DUSB1.D3P (DUSB1.9)
	LUSB1.3 (LUSB1.3)
	USB1A.DPLUS (USB1A.E2)

	FD0
	LOG1D.TX_B65P_DQ3B (LOG1D.AF6)
	USB1A.FD0/PB0 (USB1A.H3)

	FD1
	LOG1D.TX_B65N (LOG1D.AE6)
	USB1A.FD1/PB1 (USB1A.F4)

	FD2
	LOG1D.RX_B67N_DQ3B (LOG1D.AF5)
	USB1A.FD2/PB2 (USB1A.H4)

	FD3
	LOG1D.RX_B67P_DQ3B (LOG1D.AE4)
	USB1A.FD3/PB3 (USB1A.G4)

	FD4
	LOG1D.RX_B69P_DQ3B (LOG1D.AF3)
	USB1A.FD4/PB4 (USB1A.H5)

	FD5
	LOG1D.RX_B69N_DQ3B (LOG1D.AE3)
	USB1A.FD5/PB5 (USB1A.G5)

	FD6
	LOG1D.TX_B68P_DQ3B (LOG1D.AC5)
	USB1A.FD6/PB6 (USB1A.F5)

	FD7
	LOG1D.RX_B71N_DQSN3B (LOG1D.AD5)
	USB1A.FD7/PB7 (USB1A.H6)

	FPGA_RES
	PROG1C.(GTS1)I/O25 (PROG1C.D1)
	LOG1C.RX_B84N_DATA5 (LOG1C.Y1)

	GND
	POW11_25A.PHASMD (POW11_25A.G4)
	POW11_25A.DIFFN (POW11_25A.E9)
	POW11_25A.SGND1 (POW11_25A.C7)
	POW11_25A.GND1 (POW11_25A.A6)
	C26.2 (C26.2)
	R381.1 (R381.1)
	C34.2 (C34.2)
	C46.2 (C46.2)
	R5.2 (R5.2)
	C27.2 (C27.2)
	C47.2 (C47.2)
	C19.1 (C19.1)
	C1.1 (C1.1)
	C100.1 (C100.1)
	LED4.K (LED4.2)
	C42.2 (C42.2)
	R382.2 (R382.2)
	POW11_25C.SGND2 (POW11_25C.D6)
	POW11_25C.SGND3 (POW11_25C.F6)
	POW11_25C.SGND4 (POW11_25C.F7)
	POW11_25C.SGND5 (POW11_25C.G6)
	POW11_25C.SGND6 (POW11_25C.G7)
	POW11_25C.GND2 (POW11_25C.A7)
	POW11_25C.GND3 (POW11_25C.B6)
	POW11_25C.GND4 (POW11_25C.B7)
	POW11_25C.GND5 (POW11_25C.D1)
	POW11_25C.GND6 (POW11_25C.D2)
	POW11_25C.GND7 (POW11_25C.D3)
	POW11_25C.GND8 (POW11_25C.D4)
	POW11_25C.GND9 (POW11_25C.D9)
	POW11_25C.GND10 (POW11_25C.D10)
	POW11_25C.GND11 (POW11_25C.D11)
	POW11_25C.GND12 (POW11_25C.D12)
	POW11_25C.GND13 (POW11_25C.E1)
	POW11_25C.GND14 (POW11_25C.E2)
	POW11_25C.GND15 (POW11_25C.E3)
	POW11_25C.GND16 (POW11_25C.E4)
	POW11_25C.GND17 (POW11_25C.E10)
	POW11_25C.GND18 (POW11_25C.E11)
	POW11_25C.GND19 (POW11_25C.E12)
	POW11_25C.GND20 (POW11_25C.F1)
	POW11_25C.GND21 (POW11_25C.F2)
	POW11_25C.GND22 (POW11_25C.F3)
	POW11_25C.GND23 (POW11_25C.F10)
	POW11_25C.GND24 (POW11_25C.F11)
	POW11_25C.GND25 (POW11_25C.F12)
	POW11_25C.GND26 (POW11_25C.G1)
	POW11_25C.GND27 (POW11_25C.G3)
	POW11_25C.GND28 (POW11_25C.G10)
	POW11_25C.GND29 (POW11_25C.G12)
	POW11_25C.GND30 (POW11_25C.H1)
	POW11_25C.GND31 (POW11_25C.H2)
	POW11_25C.GND32 (POW11_25C.H3)
	POW11_25C.GND33 (POW11_25C.H4)
	POW11_25C.GND34 (POW11_25C.H5)
	POW11_25C.GND35 (POW11_25C.H6)
	POW11_25C.GND36 (POW11_25C.H7)
	POW11_25C.GND37 (POW11_25C.H9)
	POW11_25C.GND38 (POW11_25C.H10)
	POW11_25C.GND39 (POW11_25C.H11)
	POW11_25C.GND40 (POW11_25C.H12)
	POW11_25C.GND41 (POW11_25C.J1)
	POW11_25C.GND42 (POW11_25C.J5)
	POW11_25C.GND43 (POW11_25C.J8)
	POW11_25C.GND44 (POW11_25C.J12)
	POW11_25C.GND45 (POW11_25C.K1)
	POW11_25C.GND46 (POW11_25C.K5)
	POW11_25C.GND47 (POW11_25C.K6)
	POW11_25C.GND48 (POW11_25C.K7)
	POW11_25C.GND49 (POW11_25C.K8)
	POW11_25C.GND50 (POW11_25C.K12)
	POW11_25C.GND51 (POW11_25C.L1)
	POW11_25C.GND52 (POW11_25C.L12)
	POW11_25C.GND53 (POW11_25C.M1)
	POW11_25C.GND54 (POW11_25C.M12)
	IDIODE3.GND (IDIODE3.4)
	IDIODE3.GNDEP (IDIODE3.7)
	C28.2 (C28.2)
	LED3.K (LED3.2)
	C41.2 (C41.2)
	C29.2 (C29.2)
	C21.2 (C21.2)
	C109.1 (C109.1)
	C30.2 (C30.2)
	C49.2 (C49.2)
	R1031.2 (R1031.2)
	C31.2 (C31.2)
	C50.2 (C50.2)
	C108.1 (C108.1)
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