FAIR Timing Receiver AMC form factor - CSL_FTRN_AMC
Single width, mid-height

DATE REVISION DESCRIPTION DRAWN REV SHEET TITLE Value Capatitors used
02.12.2014| Updates after QA review dslavinec | A 3 Power Tree 10n | 0402, 25V, X7R, 10%
16.04.2015| Added ADC clock generation and trigger signals to backplane, dslavinec | A 4 POWER DC-DC 100n | 0402, 25V, X7R, 10%

moved LVTTL_CLK, nRES and FPGA_RES to different FPGA pins 5 POWER LDOs, FPGA BYPASS 1u 0603, 16V, X7R, 10%
23.07.2015| removed ADC clocking page, only one set of triggers to backplane kept, dslavinec | A 6 FPGA configuration 2.2u | 12086, 25V, X7R, 10%
incorporated changes from PMC (LED driving), added power mux for MMC 7 FPGA user interface 2.2u | 1210, 100V, X7R, 10%
17.08.2015| added sheet 15 with MTCA 4 triggers and clocks to/from backplane dslavinec | A 8 WR clocking, system CLOCKS 10u | 0805, 10V, X7R, 10%
9 PCle, SFP 10u | 1210, 25V, X7R, 10%
01.10.2015| MTCA.4 out clocks not connected to clk outputs, dslavinec A 10 IO power and 10 FPGA 22u | 1206, 10V, X7R, 10%
backplane buffers enable signals connected only to FPGA 11 IO blocks 1-4 224 1210, 10V, X7R, 10%
27.11.2015| MTCA.4 connections to backplane finished, MMC PGOOD modified, relevant dslavinec A 12 IO block 5 100u | 1210, 10V, X5R, 20%
updates from PMC, MMC reset modified 13 IPMI MMC
09.12.2015| MTCA.4 HSS connections (backplane ports 12-15) moved dslavinec | A 14 AMC BACKPLANE PLUG All resistors are SMD 0402, 63mW, 1%
from FPGA GXB banks to LVDS 10s 15 Backplane buffers - MTCA.4 TCLK A-D, Libera B triggers except where marked differently.
16.12.2015| libera triggers, MTCA.4 tclk and mlvdios moved to top FPGA banks dslavinec | A 16 Backplane buffers - MTCA.4 PORTSs 17-20
Components marked DNP
17 Backplane buffers - MTCA.4 PORTs 12-15 (Do Not Place) are foreseen
16.06.2016| LTM4620 replaced with LTM4619, FPGA core voltage increased to 1.15V, dslavinec | A for testing purposes and
different TCLK buffers, larger LED resistors, replaced 10 TVS shou € placed.
26.07.2017| one LTM4619 reverted back to LTM4620, added resistors for LTM mode configuration, dslavinec A
modified JTAG chain connections, added JTAG switch indicator,
WR/STATUS LEDs replaced with 90deg, WR and OSC clk lines back to AC-coupling
TOP layer
05.02.2018 | Page 02: . dslavinec B FM1 FM2 FM3
- updated block diagram /23N 23N /238
Page 04: @) @) @)
- DZ2 replaced with lower package variant FIDUCIAL FIDUCIAL FIDUCIAL
- changed PRESENT_V12AUX circuit: DZ5 replaced with lower package variant, removed DZ3;
added POWAP1 3.3V voltage regulator, R150 value to 1k
Page 05:
- added R17, R18 on the POWVLCS5, POWVLCY outputs as minimal load for LDOs BOTTOM layer
- Caps C58,C72,C80,C261,C272,C274 replaced with lower package variant FM4 FM5 FM6
Page 06: o) @) )
- R193,R194 marked as DNP R N N
- added : R74 pull-down on nCONFIG_PROG; R92 pull-up on nCONFIG; R192 pull-up on #MMC_FPGA_CONFIG FIDUCIAL FIDUCIAL FIDUCIAL
Page 07:
- changed values of R115,R111,R112,R114,R119,R116 and led colors of D26,D28,030,D31,D27,D29;
- USBCONZ1 shield pins connected to FACE_PLATE
Page 08:
- Caps C289,C306,C309,C310,326,C337 replaced with lower package variant
Page 09:
- added AC-coupling caps C357,C358 on PCle RX
Page 13:
- Caps C395,C396,C410 replaced with lower package variant
- changed value of current limit resistor R1095 to 220R, added 1K5 R1096, to set current limit of PMX1 to max ~148mA
- added C20, C21 to the PMC1 inputs
- replaced JTAG1 connector with the one with keying to ensure proper connection of the JTAG cable
- MMC1A P1.19: removed MMC_ULED_0 (R96, DU1), connected PRESENT_V12AUX to P1.19
- MMC1A P1.26: renamed to JTRCK_MMC, connected to pin7 of the JTAG1 via R1036, added pull-down R1033
- added R304 pull-up and Q11 for driving HotSwap LED (same as on DENX reference board) -
- led D33 changed to green, D20 changed to red, swapped values for R301,R302 Copyright Cosylab 2018.
- IC1 (FT230XQ) power source changed to USB 5V; added L22 and C374 on the USB 5V rail; removed C374;
€380 to V33_USB rail; removed R162,R163; added 1C4,C362,R169 to buffer RX line towards MMC; This documentation describes Open Hardware and is licensed
added I1C5,C364,R170 to buffer TX line towards FTD; optional R162,R163 instead of 1C4,IC5; under the CERN OHL v.1.2. You may redistribute and modify this
;DUSB1C4ON2 shield pins connected to FACE_PLATE documentation under the terms of the CERN OHL v.1.2.
age 14: . . AR
- MMC_I2C_SDA connected via R121 to DIP1 switch (option to boot MMC bootioader) {pitplohuir Org/CERINOHL). This documentation 1s distributed
Page 15: . INCLUDING OF MERCHANTABILITY, SATISFACTORY
bz;;q%:value to 2K on LIB_TRIG_EN as stronger pull-down to overcome 20k FPGA pull-up during FPGA boot QUALITY AND FITNESS FOR A PARTIQULAR PURPOSE.
- added pull-down R359 to #MLVDIO_PDN to overcome 20k FPGA pull-up during FPGA boot Please see the CERN OHL v.1.2 for applicable conditions.
Page 17:
- added pull-down R360,R361,R362,R363 to HSS_TX_EN_x to overcome 20k FPGA pull-up during FPGA boot DRAWN Dusan Slavinec
Page 14: ;
24.08.2018|” 5376”377 marked as DNP (Do Not Place) dslavinec B CHECKED
- AMCPLG1 value to PCB_AMC_PLUG, since plug is implemented on the PCB APPROVED | -
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Block Diagram - FTRN, MMC
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AMC HOST - DC 3.3V MP
- 1 AMC pin, max 0.5W (0.15A@3.3V)
- management power

Power tree block scheme

AUX connector—-DC 12V

External input connector

AMC HOST - DC 12V

2

- 8 AMC pins, max 80W (6.5A@12V)

AUX connector input and AMC HOST
inputs are NOT USED simultaneously!

|

| When used in CRATE, switchers are :

| turned on by MMC after command from |
|

: When used with AUX power, switchers :
| are turned on by default, MMC is I
| ignored. I

- |

LTC4357 ideal

| |
: diode controller :
—_— i I
| FDMCBBTE |
| |

MOSFET
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Power entry and main DCDC power regulators
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PGOOD indicators

to MMC

(1) - place capacitors on the regulator outputs
(2) - place capacitors away from the regulator outputs

(3) - solder jumper, to test power regulator outputs
before powering FPGA and current measurement

(4) - None or only one resistor is placed to select
converter mode (pulse-skipping, burst, continous)
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JTAG signals flow :

FPGA and CPLD JTAG, FPGA gateware FLASH, User Flash

C (USB connector) > R (resistor) > B (buffer) > P (PROG - CPLD) > F (FPGA)>B>C

or

BPL (backplane ) > BB (backplane buffer) > BS (backplane JTAG switch) > R (resistor) > P (PROG - CPLD) > F (FPGA) > R > BS > BB > BPL

Rkl L L L PP el e L Ty ettt P Ll L L LT LT

l JTAG connector

(on the front panel if possible)
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User interface - USB, Display, EJush buttons, HEX switch, LEDs
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" LAY GON BI.DRY 91930-21121LF " 5AGXMA3D4F27I3N
Logic analayzer
------------------------------------------q
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: LFrQeQHQFNag | DRVLED1 : GND
8 2
] B1 Al LED_USER_1 {9}
" B QHoGMD6 82 A2 LED_USER 2 {9} !
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4 H e = P | _ HP .
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= R93 ] DNP R97 SDAT _G3 B1 SLWR URES __ACH | O J5 | 10
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0 White Rabbit clocking power supply OSC25M voltage :
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| D * ok out H * :
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e
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Clocking: White Rabbit DAC, oscillators, PLL ; System clocks and clock crosspoint switch
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ROOM: WRCLK_PLL
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' . . . .
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' 10 Tou 22 NC1
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WR PLL

Fiber SFP, PCle <> FPGA connections f~=7"7=77"="===75

Libera PlatformB

MTRIG to BPL

|
1 IMPORTANT! : LOG1N
o — e m e m——————————— 1 Hispeed Gigabit lines,
! b differentia | UPPER RIGHT
: Y5 v3_3 SFP1 : ! : N K23 | RX_L6N_REFCLK
_ SFP_TX_FAULT SFP_TX_DIS TP RO P K26 | RX_LON |
' L4 VeeT — 2! IxFAULT TxDIS [ — | leccccccccccces = _Kég RX_L6P_REFCLK
- T ! o e
SR — 13| RD- - (s SO (L7P
' 94 16 o 131 p+ D+ 18 | OR_RI167 Egg RX_L8N_REFCLK
0 10u 100N SFP LOS 8 ) GND= RX_L8P_REFCLK
0 = LOS 6 SFP_MODO ] B SFP_TXD N J23
0 = = = = = MOD-DEFO —5——3FP _mMoD1 ] Jo4 | TX_L6N
= i _
I GND GND GND GND GND GND MOD-DEF {4 SFP_moD2 ! 623 | X6
| ! 2 TP
R110 | Yo TX_L8N
7 I E24 —
0 V33 |5 VCCR RATE SELECT L 1K | oves | == TX_L8P
0 | CLK_125M_WRPLL_C_N_1 N1O | beciiio I
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VEE_T2
0 100n  [0u 10u 100N VEE T3 [-22 ) SAGXMA3DAF27I3N
! VeCRo— vecc R VEE R1 [ :
] — = —_— = _ - 0
R R < < VEE_R2
: GND GND GND GND g; cage VEE R3 1 : . {14} PCIE_LO_TX_C_N 100n|[C373 PCIE_LO TX N
cage2 VEE R4 S 100n]|C372 PCIE_LO TX P
] V2 5 gi cage3 31 e 0 K {14} PCIE_LO_TX_C_P<e | —
— = ' Q "
] 25 cageésl cage]é 30 GND " % o
] SFP_MODO 26 | cage cage 29 ] 100n||C357 PCIE_LO RX N -
' K {R105_SFP_MODT 27| cages cage9 [~7g ' a {14} PCIE_LO_RX_C_N}} o
" IR106 ___SFP_MODZ cage? cage8 12C addresses: \ 2 100n||C358 PCIE_LO RX P
OK 1R107 _ SFP_TX FAULT 1010000X (AOP) : specs 4 2 {14} PCIE_LO_RX_C_P), I = <
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| | S 100n]|C349 __PCle CLK C N &
0 TR0 SFP_TX DIS o o 0 0¥ {14} PCIE_CLK_N
' UK ' =3 100n(|C348 PCle CLK C P
' = FACE_PLATE FACE_PLATE 0 < {14} PCIE_CLK P}, |
' GND i
] ]
| ! L it
| | |
: ROOM: SFP : : AMC PCle <> FPGA LOG1M :
- e " BANK GXB L0 "
N CLK_125M WRPLL_C_N_0 | — :
T| (8 CLK 125M_WRPLL_N_O 249-(1“"9317* | LOWER RIGHT
=E| i8 CLCI2MWRPLL PO 100nH0369 CLK_125M_WRPLL_C_P_0 " PCIE LO RX N 2352 RX_LON_REFCLK :
0 l ——— | RX_LOP_REFCLK
| (8 CLK 125M_WRPLL_N_1 TooCoas gtﬁ—]ggm—wgﬁﬁ 8 g ! LOG1F i Y22 RXLINREFCLK |
1 {8} CLK_125M_WRPLL_P_1 ”" — T RX_L1P_REFCLK |
G ! Y25 | RX L2N_REFCLK
+ keep CLK pins free — =
+ canpswa g;ters BANK 5A ! 26 RX_L2P_REFCLK !
CLK _OSC_C_P_ p R1166 T25 ]
{8} CLK_OSC_P_1 SR 0SC G N | iy 756 | RX_L3N_REFCLK
@g| @ creose - ni | FOWERLEFT ' L 128 RX L3P REFCLK '
CLK_0SC_C N0 M1 CLK14N_DQ1R | GND Fo6 | RX_L4N_REFCLK 0
#8) ) s el SR T g e ! e |
o I N2 | CLk15P DQIR : M26 | RX L5P REFCLK :
PCIE LO TX N
- bank 82 {7} LED USER 1 —% pair2 3.3V | xgi TX_LON '
~ bank 80 LOG1L +keep cix osc pins LOGTK {7} LED_USER2 vo| DQIR 8 ' waa TxLop '
+ keep CLK 125M WRPLL + keep n.c. g% tEB‘HéEE‘i w2 | I0_7F i XWaa | TX_LIN ]
+ can swap RX 47, 51, 53 + can swap others _ - DQ1R_18 XTaz ] TX_L1P
+ con swep mx 54, 56, 53 | BANK 8D 2.5V BANK 8A 2 5y {7} LED_USER 5 T DA1R7 : *eao TXCL2N :
s oy | TOPcENTER O ol | Skt |
CLK:'] 25M:WRPLL:C:P:0 G15 RX_T45N_CLK19N_DQ3T SFP:MOD1 A22 RX_T81P_CLK23P {7} LED_USER_8 T3 DQ1R_17 ] N23 TX_L3P ]
A16 | RX_T45P_CLK19P_DQ3T SFP-MOD2 570 TX_T82N To | DQIR_9 0 N4 | TX_L4aN |
{15} TCLK_IN_N_1§< AT7 | RX_T51N_CLK17N_DQ3T = G20 | RX_T81N_CLK23N 7-7 DQ1R_10 ' o3| TX_L4P 0
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76| RX_T49N_CLKO3 DQSN3T NC (CLK isolation)<£5-— RX_T83N_CLK22N {13} FPGA2MMC_ INT DQ1R_1 | TX_L5P
C17 | RX_T49P_CLKO2_DQS3T NC (CLK isolationk-57o—~ RX_T83P_CLK22P {13} MMC2FPGA_USR_1 R3 DQ1R_13 | PCle CLK C N u19 '
{15} TCLK_IN_N_2 >>—p5~| RX_T53N_CLK16N_DQ3T {17} HSS_TX EN_4 K——F75- RX_T79N {13} MMC2FPGA_USR_2 DQ1R_5 | T TIR T P Uis | REFCLKO_LN 0
{15} TCLK_IN_P_2 Ci5 | RX_T53P_CLK16P_DQ3T {17} HSS_RX EQ ENG—75-1 TX T8ON 1 when #MMC. SPI0 SEL FPGA is LO {13} MMC_SPI0_SCK> DQ1R_15 0 = REFCLKO_LP |
{12} LVTTL_CLK N 39~——pr=-| RX_T47N_CLK18N_DQ3T {17} HSS_TX PE ENCC———p25+ RX_T84N_CLKOUT3 NINIC. SPI0 MISO is Griver by FPGA, {13) MMC_SPI0_MISOK—me—{ DQ1R 16 " CLK OSC G N O Ri9 "
{12} LVTTL_CLK_P Cig | RX_T47P_CLK18P_DQ3T oLk "GSEHESRRP<E55 RX_T86P_CLK21P 2 when SMMIC_SPI_SEL FRGAisHI, {13} MMC_SPIO_MOSIg R> | DQIR_6 CIK OSC C P 0 Rig | REFCLKI_LN '
{15} TCLK_IN_N 3§< D77 ] RX_T56N_DQ3T CIK OSC C P T G253 | RX_T88N_CLK20N el —SPI0] . {13} #MMC_SPIO_SEL_FPGA DQ1R_4 | — = REFCLK1_LP "
“ 5{;5}TCT_CK'-'|‘N”§‘ ’ 3( H18 gi—ggﬁ—ggg RX_T88P_CLK20P N6 || : 5AGXMA3DAF2713N "
G18 _T58N | SFP_TX_DIS A21 P4 | 10_ gt SR
{15} TCLK_IN_P 42 K17 | RX_T58P_DQ3T SFP TX FAULT  A23 | 1X.T82P p6 | |0_2F
{17} HSS_RX_N_4 RX_T54N_DQ3T ~05 75— RX_T86N_CLK21N IO_3F
{17} HSS_RX_P_455 N7 ) RX T54P_DQT SFP_LOS o RCT79P I {13} MMC_QUIESCE_OUT OR |R22L = eSO ag] 104F
E15 {17} HSS_RX_EN_1 o TX_T87P {13} MMC_QUIESCE_INKK OR — — Us | 10_5F
{15} TCLK_OUT_N_1 B15-| TX_T48N {17} HSS_RX_EN_2 E1o| TX_T87N *—p3 10_6F
{15} TCLK_OUT P_1 k15| TX_T48P_DQ3T {17} HSS_RX_EN_3 51| TX_T80P MMC_QUIESCE_OUT - MMC notifies FPGA that AMC will be shut down *—>1 DQIR_3
{15} TCLK_OUT_N_2 715 | TX_T46N {17} HSS_RX_EN_4 o TX_T89N_RZQ_6 MMC_QUIESCE_IN - FPGA notifies MMC that FPGA is ready for shutdown U3
{15} TCLK_OUT_P_2 TX_T46P_DQ3T {17} HSS_TX_EN_1 557| TX_T85N_CLKO1,CLKON »%—+ DQSN1R
{15} TCLK_OUT_N_3< 2101 TXT_50N_CLKO1,CLKON {17} HSS_TX_EN 2 521 | TX T85P_CLKOO.CLKOP T e — 0 *—3 1 pasir
{15} TCLK OUT P_3 E16 | TX_T50P_CLKOO0,CLKOP_DQ3T NC (CLK isolation) TX_T89P MMC QUIESCE oUT ~ LOR_ == u7 Copyright Cosylab 2018.
gg% Hg_$gg g 8 22 i g $§_$g§'};‘ DQ3T ggg 10 0K IC_VREFB5ANO This documentation describes Open Hardware and is licensed
— ~ % — 5AGXMA3D4F2713N under the CERN OHL v.1.2. You may redistribute and modify this
Elg% :::g $g:g g :1] J18 $§_$ggs DQ3T IO_VREFB8ANO documentation under the terms of the CERN OHL v.1.2.
. | . (http://ohwr.org/CERNOHL). This documentation is distributed
{15} LIB_TRIG_N_2 212 TXCTSON 5AGXMASDAF27I3N MG or AUX power enbles friggers to WITHOUT ANY EXPRESS OR IMPLIED WARRANTY,
{15} LIB_TRIG_P_2 TX_T59P_DQ3T but FPGA/SW can give veto. INCLUDING OF MERCHANTABILITY, SATISFACTORY
— QUALITY AND FITNESS FOR A PARTICULAR PURPOSE.
{15} LIB_TRIG_N 3~ F18 1 1% T57N
{15} LIB_TRIG_P_3 22 E18 X T57P DQ3T Please see the CERN OHL v.1.2 for applicable conditions.
w7 Tile  Fiper SFP, PCle <> FPGA connections
DQ3T
G17
|O_VREFBSDNO -
- Size | Type REV.
25 | 98| owere CSL_FTRN_AMC B
SHEET
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5 4 3 2 1

MTCA.4 TRIG outputs from BPL MTCA.4 TRIG inputs from BPL

[ Rpdadekadede ekl kol d ko kel el et kil el e el il l k]

IO block power SUpp|y, FPGA <> 10 block connections V12 0GAR Power supply for output drivers :
' Y
o) PRUN_3V3_I0
~ bank 7a LOG1H : S Y KPRUN 3V3 10 {13} :
+ keep CRC ERROR RUN driven by MMC or PGOOD_3V3_IO
+ kepp PCIE RST ] - AUX V12 presence POWIO33A —— —— »>PGOOD_3V3_IO {13} ]
+ can swap others BANK 7A ] |:§:|§ PRUN_3V3_IO H5 RUN/SS AUX F5 |
| s !
- bank 7D LOG1J TOP LEFT G5
+ can swap RX group pairs G4 RX TIN 3'3V : BIAS :
+ can swap TX gro airs _ )
e e e BANK7D > B RCTIP ' ~ 2 P OOD WO M6 paoop  syne 28 [Tk 1R ]
o [ o = DSH12”ECMDSHZ-3
TOP CENTER ¢ D TSP PRDONE | ' nou P [rearRI § '
K12 N A3 | TX_T5P_PR | | LR red '
{16} MLVDIO_IN_N_1§ 1| RX_T32N_DQ2T {6} CRC_ERROR———7- RX_T4N_CRC_ERROR 2 F7 G7 R129 |
{16} MLVDIO_IN_P_1 214 RX_T32P_DQ2T *—&=— RX_T6P_INIT_DONE | G »—) SHARE RT 49K9 |~1e2o
{16} MLVDIO_IN N2 §< A1s| RX_T43N_DQ2T {12} #LVTTL_IN_CLK_EN {<——35 RX_T2P_DEV_OE ' x [TMB0Z3EV !
{16} MLVDIO_IN_P_2 513 | RX_T43P_DQ2T ] RX_T4P_CVP_CONFDONE 0 GNI= |
{16} MLVDIO_IN_N_3 3% AT3| RX_T39N_DQ2T {11} #LVTIO_OE_1 A4 0 = GND ) !
{16} MLVDIO_IN_P_3 E13| RX_T39P_DQ2T {11} #LVTIO_OE_2{{———Fg=— TX_T7P_PR_ERROR - 0
{16} MLVDIO_IN N 4 §< 515 RX_T41N_DQ2T {11} #LVTIO_OE_3¢¢———p7 RX_T6N_NCEO | POWIO33B "
{16} MLVDIO_IN_P_4 D13 | RX_T41P_DQ2T {12} #LVTIO_OE 4S———@5- TX_T7N_PR_READY | o1 A1 POWIO33C
{16} MLVDIO_IN_N_5 9% 515 RX_T38N_DQ2T {12} #LVTIO_OE 5 RX_T2N_DEV_CLRN | G2 VN1 V_OUT1 a3 A5 6 :
{16} MLVDIO_IN_P_5 RX_T38P_DQ2T 0 VN2 V_OUT2 GND1  GND24
{16} MLVDIO_IN N 6 §< 12 | RXCT34N_DQSN2T %32 10_0H " 23 IVIN3  VIOUT3 [as e | GND2  GND23 g 0
{16} MLVDIO_IN_P_6 ~15-| RX_T34P_DQS2T R229 »—=-|0_RzQ_5 V12_0CAR n2 | VIIN4  V_OUT4 57 5| GND3  GND22 gz '
{16} MLVDIO_IN_N_7"> 75| RX_T36N_DQ2T {13} #MMC_PCIE_RST) g7 ) A3 V_IN5  V_OUT5 g5 P18 V33 ODRV 26 | GND4  GND21 —gg '
{16} MLVDIO_IN_P_7 C15| RX_T36P_DQ2T I0_VREFB7ANO | VN6  V_OUT6 g5 - 57| GND5  GND20 | ¢35 "
{16} MLVDIO_IN_N_B% RX_T30N_DQ2T |#MMC PCIE RST R | b V_ouT7? == GND6  GND19 ¢
{16) MLVDIO_IN_P_8 $9—B10 | px"T30p Q2T —CEROLR P8 NPERSTLO Vo e s VoUT8 ot §{oND7  GND1B |5 '
G14 5AGXMA3D4F27I3N 0 == V_OUT9 755 C7 | GND8  GND17 57 0
{16} MLVDIO_OUT_N_1 22 F1a—| TX_T42N " 100n ~ [i0u V_OUT10 &3 57 GND9  GND16 55 i
{16} MLVDIO_OUT_P_1 D14 TX_T42P_DQ2T V_OUT11 &7 Dz | GND10  GND15 [ "
{16} MLVDIO_OUT_N_2§ S1a| TXT40N LOG1B | V_OUT12 D5 | GND11 GND14 [z "
o BEST TS i P oo e R, T = C R e
o MBS o0 s I3 DT oot # keep HHS Ix x on TX half, | BANK 3D 2.5V I GND GND GND GNDGND  _|_ [TmeozsEv 1]
{16) MLVDIO_OUT N_ ég Ero TXCTITN. " + can swap ohters BOTTOM RIGHT ! = GND GND= |
{16} MLVDIO_OUT_P_4 D17 TX_T37P_DQ2T T AD18 ! ROOM: I0_POWER |
{16} MLVDIO_OUT_N_5 ST TXT33N 81 1) LVTIO_TERM_EN_ AETs| RX_B32N_DQ1B | SO
{16} |\/||_\/D|O_OU p 5 G12 TX_T33P_DQ2T o)) {11} |_VT|O_|_ED_ACT_1 AC RX_B32P_DQ1B h——————————-——————————-——————————-——————————-—————‘
{16} MLVDIO_OUT N_6 F1o| TX_T35N 0 {11} LVTIO_LED_DIR 1 Z RX_B36P_DQ1B ;
{16} MLVDIO_OUT P_6 &1 TX_T35P_DQ2T — {11} LVTIO_TERM EN : AF RX_B34P_DQ1B (1) - OR solder connection,
{{11%}} l\'\AALL\\//gllg C(J)LL‘E ﬁ ; F11| TX_T31N g g]% tﬁ:g tgg /SFRT AB16 | RX_B45P_CLK7P_DQ1B to test regulator outputs
TX_T31P_DQ2T _LED_| RX_B36N_DQ1B ;
o1s S| 1) LvTio_TERM EN_ RX B37N_CLK4N_DQ1B before connecting to load
*=—— DQ2T o {11} LVTIO_LED_ACT 3 RX_B37P_CLK4P_DQ1B
H13 ol {11} LvTIO_LED DIR_3 RX_B39N_CLK5N_DQ1B
%=+ |0_VREFB7DNO = {12} LVTIO_TERM_EN % RX_B39P_CLK5P_DQ1B
{11} LVTIO_LED_ACT . RX_B45N_CLK7N_DQ1B
SAGXMA3DA4F27I3N |l: {11} LVTIO_LED_DIR RX_B43P_CLK6P_DQ1B LOG1E
{12} LVTIO_TERM_EN_ RX_B43N_CLK6N_DQ1B - bank 4D
R LOG1I 2l & omoep et % RX_B41P_CLKO2_DQS1B + keep fee DQ2B, 0 VREF BANK 4I§'3V
+ can swap RX group pairs {7} LVTIO_LED_DIR_5 RX_B41N_CLKO3_DQSN1B + can swap other
RX_B34N_DQ1B BOTTOM CENTER

+ can swap TX group pairs BANK 7C >

LVTTL IO data inputs
LVDS, up to 200MHz

> >{>[>[> >[>
Z<BIEHBFBIBRBIE<EE T=</<Bl5%E s <

BlbjO|o|o|o|o|o|~N|N|N|~N|o|o [oc][41 14,1 BH BN B [e2] [4;] [o)] [o)] [o)] [éV] [oc] fo] [oe]

LVTTL IO data outputs
LVDS, up to 200MHz

ToPLEFT {7} LED_STATUS_1 TX_B31N {16} MLVDIO_DE_1 éé ﬁg § RX_B51P_DQ2B
A6 {7} LED_STATUS_2 TX_B31P_DQ1B {16} #MLVDIO_RE_1 AD13 | RX_B47N_DQ2B
{11} LVTIO_IN_N_1 A5 | RX_T19N_DQSN1T {7} LED_STATUS_3 TX_B33N {16} MLVDIO_DE_2 AD12 | RX_B49N_DQ2B
{11} LVTIO_IN_P_1 C6 | RX_T19P_DQS1T {7} LED_STATUS_4 TX_B33P_DQ1B {16} #MLVDIO_RE_2 AC13 | RX_B51N_DQ2B
{11} LVTIO_IN_N 2? 56| RX_T21IN_DQ1T {7} LED_STATUS 5 TX_B35N {16} MLVDIO_DE 3§2 Y13 | RX_B47P_DQ2B
{11} LVTIO_IN_P_2 E6 | RX_T21P_DQ1T {7} LED_STATUS 6 TX_B35P_DQ1B {16} #MLVDIO_RE_3 AAT3 | TX_B48N
{11} LVTIO_IN_N 3? D6 | RX_T15N_DQ1T {17}y HSS_TX N 122 TX_B42N {16} MLVDIO_DE 4 V1o | TX_B48P_DQ2B
{11} LVTIO_IN_P_3 F7 | RX_T15P_DQ1T {17} _HSS_TX_P_1 TX_B42P_DQ1B {16} #MLVDIO_RE_4 AET3 | TX_BSON
{12} LVTIO_IN_N 4§;j RX_T17N_DQ1T {17} HSS_TX N_ TX_B38N {16} MLVDIO_DE 5§2 Y71 | RX_B49P_DQ28B
{12} LVTIO_IN_P_4 Ho | RX_T17P_DQ1T {17} HSS_TX_P_2 TX_B38P_DQ1B {16} #MLVDIO_RE_5 AF12 | TX_B55N
{12} LVTIO_IN_N 5? Go | RX_T23N_DQ1T {17} HSS_TX_N §2 TX_B40N_CLKO1,CLKON {16} MLVDIO_DE_6 Vi3 | RX_B52N_DQ2B
{12} LVTIO_IN_P_5 Ds | RX_T23P_DQ1T {17} HSS_TX_P TX_B40P_CLKOO0,CLKOP_DQ1B {16} #MLVDIO RE 6 ACT0 | TX_B46N
%—Cg | RX_T24N_DQ1T {17) HSS_TX'N_ TX_B44N {16} MLVDIO_DE_7 éﬁ Wio | RX_B54N_DQ2B
X—Fg | RX_T24P_DQ1IT {17} HSS_TX_P_: TX_B44P_DQ1B { 1{(15?} M#Ll\\/I/LD\llgl(é_ERI;_7 AATO | RX_B58P_DQ2B
»%—Hg | RX_T26N_DQ1T  DE_ TX_B59P_DQ2B
*rhe-| RXCT26P DQIT AR bars {16} #MLVDIO_RE 8 Y10 1xgsoN
an HSS_RX_N_3§;: RX_T28N_DQ1IT
{17} HSS_RX_P_3o9—10 RX"T28P DQIT %181 \0_VREFB3DNO (16} MLvolo_FSENgé ——— W12 1 1 Bsop_pazs
{16} #MLVDIO_PDN RX_B58N_DQ2B
{11} LVTIO_OUT_N_ 122 9 X T25N SAGXMASDAF27I3N {15) #TCLK_EN_ 1& —— 3| RX B6O0P_DQA2B
{11} LVTIO_OUT_P_1 TX_T25P_DQ1T {15} TCLK_DIR_ RX_B56P_DQS2B
{11} LVTIO_OUT N_2 (B:; TX_T22N = pank 3 LOG1A {15} #TCLK_EN 2§2 ﬁgg TX_B57P_DQ2B
{11} LVTIO_OUT_P_2{&——p5[ TX_T22P_DQ1T + keep CLK 20M VCXO {15} TCLK_DIR AC TX_B57N
{11} LVTIO_OU N 3 G5 | TX_T18N + can move hss rx 1, 2 5V {15} #TCLK_EN_3 AD TX_B53N
(11} LVTIo OUT P 3¢ —gg| TX T18P DT hes rx 2 BANK 3A . {15} TCLK_DIR_ W13 TX_B53P_DQ2B
{12} LVTTO_OUT_N_4<¢——2— TX_T20N to bank 3A~ BOTTOM RIGHT {15) #TCLK_EN_4<¢{—-==— TX_B46P_DQ2B
{12} LVTIO_OUT_p, 4| TX_T20P_DQ1T AB21 {15} TCLK_DIR_&C—Ag7qg | TX_B55P_DQ2B
12} LVTIO_OUT_N_5¢{———— 5 TX_T16N {17} HSS_RX_N_2 RX_B2N_CLKON RX_B56N_DQSN2B
12} LVTIO OUT P 5 ég TX_T16P_DQ1T {17} HSS_RX_P_2 RX_B2P_CLKOP {15} LlB_TRlG_OE«% RX_B60N_DQ2B
{16} MLVDIO_OUT_N_8 <C——¢o— TX_T20N {17} HSS_RX_N_1 RX_B4N_CLK1N ;ﬁ RX_B54P_DQ2B
{16} MLVDIO_OUT_P_8<{——=— TX_T29P_DQ1T {17} Hss_ RX P_1 AF22 | RX_B4P_CLK1P RX_B52P_DQ2B
{15} TCLK_OU _N 4 710 TX_T27N C (CLK 's°|a“°n)/ﬁ:23 RX_B6N_CLKOUT3 B12
{15} TCLK_OUT_P_4 <————{ TX_T27P_DQ1T £51 | RX_B6P_CLKOUT2 DQ2B
10 NC (CLK |so|anon)%:2 — RX_B7N_CLK2N JAAT2
»——— bQ1T {8} CLK_20M_VCXO}, AF19 | RX_B7P_CLK2P IO_VREFB4DNO
F20 | RX_BON_CLK3N SAGXMA3DAF2713N
*19 1 10_vREFB7CNO NC (CLK isolation)%: 3 RX_B9P_CLK3P
F1g | RX_B1IN
5AGXMA3D4F2713N CAF18 RX B11P

Copyright Cosylab 2018.

20
% TX_BIN_RZQ_0

TX B1P This documentation describes Open Hardware and is licensed
Y2 — under the CERN OHL v.1.2. You may redistribute and modify this
AA2 TX_B3N documentation under the terms of the CERN OHL v.1.2.
AD23 | TX_B3P (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.

AE53 | TX_B5N_CLKO1,CLKON
AG20 | TX_B5P_CLKOO,CLKOP

:8?3 %:Egg\‘ Please see the CERN OHL v.1.2 for applicable conditions.

AD19 | X B10P Tite |0 block power supply, FPGA <> |0 block connections

19110 0A

Y20 |\ 5= Size | Type REV.

%=1 |0 VREFB3ANO
e~ A
5AGXMA3DAF27I3N A3 | SE | pwe.no. CSL_FTRN_AMC
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LVTTL 10 blocks 1-3

]
] . . D e
' Two drivers in parallel . ODAT1 ) 10 OT1 5 oT1 5 PRETT00R TR 06
0 for ~48mA output current Y _A = R-L<];§:A 7
for driving 50ohm load V33_ODRV g OF O3 V33_0DRY B2
: TTLION O——— vcC GND —||I O—— vCC GND —||I'GND
P> 1 TTLIO1  FS00 . I0_OD1 SN74LVCIGI25DCK  GND SNG5LVDT2DBY
" ZJEPL.00.250.NTN oA G0V ODB1
Vg1
1 ddolelo 2 1 4l 2
| CDSOD323-T05L V33_ODRV GE Pg 2K JR5956v33_0DRY
' =cno —GND o vec N [ |Ir
' - B SN74LVC1G125DCK  GND
| Q500
| 2 oo 3. R602—ee | IB1 ImT™
| BSH103 R503 -5oR T— o ? A B v 4 505 v 431 LVTIO_I
! 250mwW [2K ] 39 OE 5 V33 ODRV. =, DE z LVTIO_|
| R501 - t GND VeC o GND VCC [——OV33_ODRV
| T LK = GND SN74LVC1G125DCK GND  SN65LVDSTDBV
] — GND
! =
: ROOM: 10_BLOCK_1
) ODA2
] . . 5 R
Two drivers in parallel OT2 DNPIG0R JR17
' 4 2 I0_OT2 5 3 LIORM
i for ~48mA output current Y—gl:j 7 R1<1;§:A 7
for driving 50ohm load V33_ODRV g OE P3 V33_0DRY B2 °
: TTLIO2 O——— vCC GND —||I O—— vcc GND —||I'GND
b5 1 TTLo2  FS0 . 10_0D2 SN74LVCIGI25DCK  GND SNG5LVDT2DBY
| XFPLO0ZONTN A coY ODB2
1 ddolelo 2 L2 1 4 Y& 2
| CDSOD323-T05L V33_ODRV GE Pg 2K _1R5140v33_0DRY
| == . o—=>vcc enp I
: SN74LVC1G125DCK  GND
Q501
| 2 o Pjo 3 R507 | IB2 IT2
0 BSH103 R512Hg0R ] — [; M 55 vH
! 250mWwW L2k ] 39 OF 5 VBODRV. | o [: b Z1m
| R511 - GND vCC S| GND VCC [——OV33_ODRV
: T = GND SN74LVC1G125DCK GND  SN65LVDSTDBV
—= GND
]
: ROOM: 10_BLOCK_2
) ODA3
] . . 5 R
" Two drivers in parallel . ) 10 OT3 5 OT3 5 PRETT00R T 26
\ for ~48mA output current Y—QI:A 7 = R-L<1;{A 7
for driving 50ohm load V33_ODRV g OE P3 V33_0DRY B2 °
: TTLIO3 o—>{vcc GND —||I O—- vcc GND —||I-GND
P> 1 TTLios  F902 N I0_oD3 SN74LVC1G125DCK  GND SN65LVDT2DBY
| XFPLO0Z0NT oA ooy ODB3
1 ol 2 ! (56 IR =< Al REZ3
! CDSOD323-T05L V33_ODRV OE P3 —{ 2K J">S0V33_ODRV
eI =GND GND= o——{vee_ano (i
: SN74LVC1G125DCK  GND
Q502
. ) | IB3 IT3
0 BSH103 2 4 5 4
| [k JR&19 1 Lj "I Vas_oorv ° "|>EY 3
34 OE 5 VO°o 2 Z
' R520 GND VCC o GND VCC [——OV33_ODRV
: T = GND SN74LVC1G125DCK GND  SN65LVDSTDBV
—= GND
]
: ROOM: 10_BLOCK_3

N
N

LVTIO_OUT_P_1 {10}
LVTIO_OUT_N_1 {10}

CHLVTIO_OE_1 {10}

< LVTIO_TERM_EN_1 {10}

LVTIO_OUT_P_2 {10}
LVTIO_OUT_N_2 {10}

{#HLVTIO_OE_2 {10}

LVTIO_IN_P_2 {10}
LVTIO_IN_N_2 {10}

< LVTIO_TERM_EN_2 {10}

LVTIO_OUT P_3 {10}
LVTIO_OUT_N_3 {10}

<#LVTIO_OE_3 {10}

LVTIO_IN_P_3 {10}
LVTIO_IN_N_3 {10}

< LVTIO_TERM_EN_3 {10}

D201
WR223

LVTIO_LED_ACT B_1

LB VH9G
10 Activity Indicator

D202 oK JR222
<o |

LVTIO_LED DIR_B_1

LR VHOF
10 Direction Indicator

LVTIO_LED_ACT B_2

D204 K5 JR225
LB VHOG L1

10 Activity Indicator

LVTIO_LED DIR B_2

D203 —-—R224
T TRV L 2K |
10 Direction Indicator

D206
WR%O

LVTIO_LED_ACT B_3

LB VH9G
10 Activity Indicator

LVTIO_LED DIR B_3

D205 K JR226
LR VHOF L=

10 Direction Indicator

V33_ODRV
o

C500

C501

C502

C503

C504

100n

V33_ODRV
o

C507

100n

C506

100n

C509

100n

C508

100n

C505

V33_ODRV
o

100n]|C512

100n]|C511

100n]|C514

100n]|C510

|
|
|
|
|
|
|
|
|
|
100n||C513 :
|
|
|
|
|
|
|
|
|
!

{12} LVTIO_LED_ACT_B_4
{12} LVTIO_LED_DIR B_4

&

DRVIOLED1
tx$:8_tgg_é|cg_§?1 E; B1 A1 g < LVTIO_LED_ACT_1 {10}
TVTIO LED ACT B 2 16 | B2 A2 [ S LVTIO_LED_DIR_1 {10}
VIO LED DIR B 2 15 | B3 A3 5 S LVTIO_LED_ACT_2 {10}
TVTIO LED ACT B 3 14 | B4 Ad 5 S LVTIO_LED_DIR_2 {10}
TVTIO LED DIR B 3 13 | BS A5 7 S LVTIO_LED_ACT_3 {10}
[VTIO_LED ACT B .4 12 B6 A6 [g < LVTIO_LED_DIR_3 {10}
TVTIO LED DIR B 4 M B7 A7 [g S LVTIO_LED_ACT_4 {10}
- ¢— B8 A8 LVTIO_LED_DIR 4 {10}
— DIR OE P —
20 THERMAL 5
V3_30 VCC  GND
SN74LVC245ARGYR
100n H C551
= GND

Copyright Cosylab 2018.

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 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.

Tile | VTTL 10 blocks 1-3
Size | Type REV.
A3 | SE | pweno. CSL_FTRN_AMC A
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LVTTL 10 blocks 4-5, IO CLOCK input

LVTIO_OUT_P_4 {10}
LVTIO_OUT_N_4 {10}

#LVTIO_OE_4 {10}

LVTIO_IN_P_4 {10}
LVTIO_IN_N_4 {10}

LVTIO_TERM_EN_4 {10}

D208 K5 JR232
LB VHOG L=

10 Activity Indicator

red wx|g D207

IR JR231
TR VHOF ——

10 Direction Indicator

< LVTIO_LED_DIR B_4 {11}

< LVTIO_LED_ACT B 4 {11}

V33_ODRV
o

100n]|C518

100n]|C517

100n]|C515

100n]|C519

100n]|C516

ROOM: 10_BLOCK_CLK

LVTIO_OUT P_5 {10}
LVTIO_OUT N 5 {10}

#LVTIO_OE_5 {10}

LVTIO_IN_P_5 {10}
LVTIO_IN_N_5 {10}

LVTIO_TERM_EN_5 {10}

LVTTL_CLK_P {9}
LVTTL_CLK_N {9}

]
] . .
' Two drivers in parallel 4 ODA4 ) 10 OT4 5 oT4 3 DNPr7aoR1RS35
' for ~48mA output current———— Y-%I:O% 3 p— R‘L<l;§:g 7 — 2
: Lo for driving 500hm load o—51vee enp I ~ o—"vee enp L|||-GND
15 1 TTLios  F903 10_0D4 SN74LVCIGIZBOCK  GND SNE5LVDT2DBY
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{13} IPMB_L_SCL ANIC PWRS SCL_L TX12+ EHSS_TX_BPL_PJ {17} = JTMS AMC O
- gg PWR3 TX12- g R HSS TX BPL N1 {17} s<s 2 JIVBAVE 1 F 3com e 3N0 ]2 M JTMS_SR {6} a
59| GND10 GND38 [475 5 " 3NC [~ JTMS_MMC {13} &
{15} M2_TRIG_P_0§< 50| TX6+ RX12+ ] ;;HSS_RX_BPL_PJ {an & o AMC 16 17 =
~ | 8 M2ZTRIGINO 51| TX6- RX12- 75 HSS_RX_BPL_N_1 {17} ) —~ 2COM 4% 2NO 55— JTDI_SR {6} =
) [ 62| GND9 GND37 [—gg = " ONC ———>» JTDI_MMC {13} °
= -5 {15} M2_TRIG_P_1 RX6+ TX11+ 5
.g n 3 s {15} M2_TRIG_N_1 S 22 RX6- TX11- 83 JTDOAMC 20 | 1COM i+ 1NO —<]g <JTDO_RS {6} g
Oy 53 65 GND8 GND36 [0 5] % NC ———<K JTDO_MMC {13} E
Suso {15} M2_TRIG_P_2 TX7+ RX11+ V33_MP {4,13} PRESENT_V12AUX»——Q EN H JTAGSW SEL
ow {15} M2_TRIG_N_2 S 66 | x7 RX11- [0 Y —
sO 92 _TRIG_N_ 67 - - [104 Q 6 L CB=L:BPL>MMC
509G 68 GND7 GND35 53 57— GND1 1 =L:
o Ow {15} M2_TRIG_P_3§< 69 RX7+ TX10+ 702 55| GND2 N.C. —g CB=H:BPL>CPLD/FPGA
OFQeh | {15 M2_TRIGIN3 70| RX7- TX10- o7 - Thermal ~ VCC
GND6 GND34 N
{13} IPMB_L_SDA K—xriepWRD T spA L RX10+ [0 QH MAX4948ETG+ V33_MP
_ X o
s 3 LN P g R GND | |-+———100d
x 2 -
-,=,§§g-a {15} TCLK_BPL_P_1 22 ;g CLK1+ X9+ % S
2502s _ _ red |0
3-2:* §§ {15} TCLK_BPL_N_1 = gkj& GNTDX392 o % blace LED
§=;-5:-,’§ {15} TCLK_BPL_P_2 ;g CLK2+ RX9+ Hgg 4 on front panel!
58P<y {15} TCLK_BPL_N_2 CLK2- RX9- [g5—X z
9 1 GND ND31 |22 oz
{9} PCIE_CLK_P 80 ?LKi GTX§+ o 5
2 22 81 90 D
{9} PCIE_CLK_N g2 | CLK3- TX8- [gg X Q505 {—1
GND2 GND30 el
#PS0 83 88 1 JTAGSW_SEL
Avic. PSS 8 | pso RXG+ |28 BSH1O3S»—| _
55| PWR1 RX8- g5
V12_HOST GND1 GND29 ~
T BLM18PG221SN1D, AMC_PWR1 "= GND PCB_AMC_PLUG = GND 1
= .. N Copyright Cosylab 2018.
AMC backplane plug is implemented on PCB! GND opyrant oy
BLM18PG221SN1 Drnpfux\LQ AMC_PWR2 This documentation describes Open Hardware and is licensed
A V33 MP BPL under the CERN OHL v.1.2. You may redistribute and modify this
AMC PWR3 documentation under the terms of the CERN OHL v.1.2.
BLM18PG221SN1D, = o (http://ohwr.org/CERNOHL). This documentation is distributed
WITHOUT ANY EXPRESS OR IMPLIED WARRANTY,
BLM18PG221SN1D~mgppyL1l  AMC _PWR4 Management Power INCLUDING OF MERCHANTABILITY, SATISFACTORY
N from MTCA backplane AMCESD1 QUALITY AND FITNESS FOR A PARTICULAR PURPOSE.
BLM18PG221SN1D, AMC_PWRS5 .2 BACKPLANE J1 Please see the CERN OHL v.1.2 for applicable conditions.
DNPlc37e  DNPlc377 w i
BLM18PG221SN1D, AMC_PWR6 == == #PS1 2 1__#PSO Title AM kplane pl
10u 100n s P ovbsnos g I C backplane plug
BLM18PG221SN1 Dfmfl'A'K\LM AMC_PWR7 AMC card presence detection. 3
ad AVC PWR 1 PS1 "shorted” to PS0 when card ] Size | Type REV.
BLM18PG221SN1D, C_PWR8 GND= fully inserted into host. 5 A3 | SE| pwano. CSL_FTRN_AMC B

FACE_PLATE /7 /

FACE_PLATE

GND

SHEET
14 oF 17




5 4 3 2 1

FPGA LVDS outputs

Backplane buffers - MTCA.4 TCLK A-D, Libera B triggers

<< FPGA - Backplane >>
<< FPGA - Backplane >>

(9} TCLK_OUT N_1 7 TCLK_OUTB_N_1 TCKSW1
oo 5 o P TCLK OUTB.P_1 9 . 2 TCLK BPL P 1 {14
rior  LTBO {9} TCLK_OUT_P_ | TCLK OUTB N.T_8 | B-P A_P GTCLK BPL_P_1 {14)
[100R | B_N—T1rAN TCLK_BPL_N_1 {14}
[ —— ] 2 7 8 - -
{9} LIB_TRIG_N_O; 3 1N O_N T;;MZ_TRIG_N_O {14} 77| DAP EN E—o TCLK INB P 1 7 1 #TCLK EN 1
{9} LIB_TRIG_P_O, P O_P —>>M2_TRIG_P_0 {14} GND-I||—: GND  VCC V3_3 TOIRNENT—& C_P- ¥XSD p— e
%_ gﬁp N e &—LIB_TRIG OF DS90LVO01TLD - C_N~ SEL 4 _TCLK DIR 1
GND-I||—E GND  vCC F—oV3_3 s a5 0
DSGOLVOOTTLD ICKBA1 RIS _30—— vbD GND _||| GND
7 2 ._- TCLK_INB_N_1 CBTL01023GM
{9} TCLKIN N1 5| ON LN 3 TCLK_INB_P_1
{9} TCLK_IN_P_1 o_P I_P 7% -
NC CBTL01023GM
R1110 LTB1 - % EN DAP _?< XSD = LOW : normal operation
[ 100R ] (e} V3 30— v ND ' GND XSD = HIGH: HI-Z, shutdown
{9} LIB_TRIG_N 1 [ — ] 2N o N F—=>M2 TRIG N_1 (4 &’— cc ~ |I SEL = LOW : B <> A (FPGA > BPL)
— 3, - N6 — "’ DS90LVO01TLD SEL = HIGH: C <> A (FPGA < BPL)
{9} LIB_TRIG_P_1 - P O_P[—)>M2_TRIG_P_1 {14}] W
%‘ ggp EN e 8_LIB_TRIG OF 8 o
O35
GND-I||—E GND  VCC [F—OV3.3 XS OCKB2
DS90LVOOTTLD 2 9 TCLK OUT N 2 7 TCLK OUTB N 2 TCKSW2
o E 15 _OUT_N_ I_N O N [6TCIK OUTB P 2° TCLK OUTB P 2 9 2
om {9} TCLK_OUT_P_2 I_P O_P = —= TCIK OUTB N 2 8§ | B.P— AP 53— TOLK BPL P 2 {14}
> w© NC 8 = — B_N—T-1rA N TCLK_BPL_N_2 {14}
-5 DAP EN TCLK_INB_P_2 — #TCLK_EN_2 —
LTB2 c 2 GND  vCcC m—ov3_3 - BN~ Tlc p- xsp S EN 2 =)
Toor |15 111 jagre] TCRINEN 26 G-F> :
(9} LIB_TRIG_N_2 N ON Z M2 TRIG N 2 (o] 83 DS90LVOOTTLD | oeL 4_TCLK DIR 2 <
{9} LIB_TRIG_P_2 * P O_P [—))M2_TRIG_P2 {14] 5 9O 5 10 X
$ ne 8 LB TRIG OF ICKB2 R1187 Vv3_30—2{ vbD GND —||I GND =
DAP EN {5 — 9 7 2 [[LIORM TCLK INB N 2 CBTLO1023GM e
GND-I||—Z GND  vCC [—OV3.3 o {9} TCLK_IN_N_ZEE—G O_N IN {5 TR INE P2 =
DS90LVO01TLD »n {9} TCLKIN P 2———1 0 P P Q
[a] TCLK DIR. 2 8 NC &
S —— %N EN DAP [ T
o v3_3o—=>1vcc  GND |l GND 9
< DS90LV001TLD
TooRR1112 LTB3 g 8
{9} LIB_TRIG_N_3 N O_N % M2_TRIG_N_3 {14} L =
{9} LIB_TRIG_P_3 * P O_P [—)>M2_TRIG_P_3 {14} 0CKB3 3
%‘ NC 8 LIB_TRIG_OE 7 TCLK_OUTB_N_3 TCKSW3 <
17| DAP EN |5 {9} TCLK_OUT_N_3 I_N O_N 5 TCIK OUTB P 3 TCLK OUTB P 3 9 2 :
GND-I||—: GND vce —OVv3_3 {9} TCLK_OUT_P_3 P o_P = — TCIK OUTB N 3 8 | B.LP— AP SCTCLK BPL_P_3 {14} <
DS90LVO01TLD NC 8 = = B_N— A_N TCLK_BPL_N_3 {14} (l._)
DAP EN |5 . TCLK INBP 3 7 — |1 #TCLK EN_3 =
GND VCC V3_3 TCLK INB N 3 6 | C_P~ Xsb o——mm—
DS90LV001TLD C N oEL W4_TCLK DIR 3
V3 3 ICKB3 R1189 v3_30—> vbp GND —|10 |I-GND
J  LTBO-3 () TOLKIN.N 3 7o k2 TCLK_INB N 3 CBTL01023GM
\—Gotpoon {9 TCLKZINZP:BEE—G op\F P -4 Itk B P 3
TCLK_DIR_3 NC
C453[100n —'v; = g EN DAP _?<
casghoon _30——>1VvcC  GND :—“I GND
DS90LVO01TLD
C457][100n
GND= OCKB4
{10} TCLK_OUT N_4 N o N |L_TCLK OUTB N 4 TCKSW4
{10} TCLK_OUT P_4 P op & TCLKOUTB P 4 —I&,‘é—gﬁlg—ﬁ—j g B P—T1-A P [2 <STCLK BPL P 4 {14)
NC 8 = — B_N—T1rA N TCLK_BPL_N_4 {14}
DAP EN :
pull-down to counteract 20k pull-up 5 TCLK_INB_P_4 7 - —— |1 #TCLK_EN_4
in FPGA while FPGA boots GND vce V3_3 TCLK INE N4 5 g_z_ XSp p———
{10} LIB_TRIG_OE ¥ LIB TRIG OF ——R1108 DS90LV001TLD —~ SEL WA_TCLK DIR 4
GND= ICKB4 R1191 v3_30—2 vop GND —|10 |l GND
7 2 TCLK INB N 4 CBTLO01023GM
{9} TCLK_IN_N_4 5 ON IN |5 TCLK INB P 2
{9} TCLKIN_P_4{——— 0O P I_P 7% -
TCLK_DIR_4 NC
ég, EN DAP _?<
V3_30 VCC  GND :—“I GND
DS90LVO01TLD
TCLK_DIR x - #T(_:tLKHI_EN_b): by default V3 3
by default direction is CLK output (FPGA>BPL), switch disabled by default, _
bzﬁ:r: 'iow!.'r%i Ilggclai are (ﬁls‘a‘k);li'etg. ) TCLK lines disconnected from BPL. o V3_30 OCKB1-4 V3_30 ICKB1-4 v3 30 TCKSW1-4
{10} TCLK_DIR 1 0K ; jg {10} #TCLK_EN_1 0K ; gg £A59100n 0463H100” C443H100”
{10} TCLK_DIR_2 0K {10} #TCLK_EN_2 0K
{10} TCLK DIR_3 0K ; jg {10} #TCLK_EN_3 0K ; g; C460]|100n 4—caedlnoon | 4—Caddlnoon § Copyright Cosylab 2018.
{10} TCLK DIR 4 0K 1 {10} #TCLK_EN_4 0K C461|1100n C465{|100n C445100n This documentation describes Open Hardware and is licensed
GND—= gnderthe CERN %HL K.1.2. You frnﬁy Eegg}\iitgj’:el-an? Enodify this
locumentation under the terms of the v.1.2.
L4620100n £46G100n £44g100n (http://ohwr.org/CERNOHL). This documentation is distributed
— WITHOUT ANY EXPRESS OR IMPLIED WARRANTY,
GND= 1 1 INCLUDING OF MERCHANTABILITY, SATISFACTORY
GND= GND= QUALITY AND FITNESS FOR A PARTICULAR PURPOSE.
Please see the CERN OHL v.1.2 for applicable conditions.

Tile Backplane buffers - MTCA.4 TCLK A-D, Libera B trigger

Size | Type REV.

A3 | SE | pweno. CS L_FTRN_AMC B
SHEET
150F 17

U7y




Pull-down to counteract 20k pull-up in FPGA while FPGA boots.
This keeps MLVDS buffers powered down until FPGA gets in USER MODE.

{10} #MLVDIO_PDN), AMLVDIO_PDN ok o0
{10} MLVDIO_FSEN >MN GND=
OTB1 |TB1
{10} MLVDIO_OUT P_15>-3 AR 5 MLVDIO_OUT 1 {10} MLVDIO_IN_P_1 (¢4 qu_,_D (5 MLVDIO_IN_1
{10} MLVDIO_OUT_N_15—3 B ] (10} MLVDIOZN N1~ 2 5
GND VCC [——OV3.3 30— vcc GND —||I-GND
GND=  SNG5LVDTZDBV SNG5LVDSTDBY
OTB2 |TBZ
{10} MLVDIO_OUT_P_2 2 A}j>_rR | 5 MLVDIO_OUT 2 {10} MLVDIO_IN_P_2¢¢—4- Yj<]_'_D | 5_MLVDIO_IN 2
{10} MLVDIO_OUT_N_255—34 B ] (10} MLVDIOZN N 2&— 2 )
" eNp vec [F—ova 3 so— vee GND —||I-GND
GND=  SNG5LVDTZDBV SNG5LVDSTDBY
OTB3 |TB3
{10} MLVDIO_OUT P_355-3 Ik | 5 MIVDIO OUT 3 {10} MLVDIO_IN_P_3¢¢—4- qu_,-D 5 MLVDIO_IN_3
{10} MLVDIO_OUT_N_35—3 B ] (10} MLVDIOZN N 3~ 2 )
"o vec o3 30— vcc GND —||I-GND
GND=  SNG5LVDTZDBV SNG5LVDSTDBY
OTB4 |TB4
{10} MLVDIO_OUT P 4 2 A R | &_MLVDIO OUT 4 {10} MLVDIO_IN_P_a¢c—21 'y D 2 _MLVDIO_IN 4
{10} MLVDIO_OUT_N_45—3 35 ] (10} MLVDIOZIN N ¢ &~ zj< )
GND VCC [——OV3_3 30— VcC  GND —||I-GND
GND=  SNG5LVDTZDBV SNG5LVDSTDBY
®
o
o
[a]
3 OTB5 |TB5
< {10} MLVDIO_OUT P_5%53 AR | 5 MIVDIO OUT 5 {10} MLVDIO_IN_P_5¢¢—4- YjQ-"D 5 MLVDIO_IN_5
o {10} MLVDIO_OUT_N_55—3 B ] (10} MLVDIOZN N 5 2 )
a " eNpvec [F—ova3 3o—vec GND —||I-GND
L GND=  SNG5LVDTZDBV SNG5LVDSTDBY
OTB6 |TBG
{10} MLVDIO_OUT P_6553 Ik | 5 MIVDIO OUT 6 {10} MLVDIO_IN_P_6¢¢—4- qu_,-D 5 MLVDIO_IN_6
{10} MLVDIO_OUT_N_65—3 B ] (10} MLVDIOZN N 6~ 2 )
T[eNp vec o33 30— vcC  GND —||I-GND
GND=  SNG5LVDT2DBV SNG5LVDSTDBY
OTB7 |TB7
{10} MLVDIO_OUT_P_7 2 A}j>_rR | 5 MLVDIO_OUT 7 {10} MLVDIO_IN_P_7¢¢—4- Yj<]_'_D |5 MLVDIO_IN 7
{10} MLVDIO_OUT_N_75—3¥ B ] (10} MLVDIOZN N 7~ 2 )
" eNpvec [F—ova3 30— vee GND —||I-GND
GND=  SNG5LVDTZDBV SNG5LVDSTDBY
OTB8 |TBS
{10} MLVDIO_OUT P_8¥>-3 AgPR | 5 MIVDIO OUT 8 {10} MLVDIO_IN_P_8¢¢—4- qu_,-D 5 MLVDIO_IN_8
{10} MLVDIO_OUT_N_85—3 B ] (10} MLVDIOZN N 8~ 2 )
GND VCC [H—OV3_3 o—vee oD —||I-GND
GND=  SNG5LVDTZDBV SNG5LVDSTDBY
THP  2NC %45; oV3_3 MTB2B
INC [ - THP  oNc [ o V33
;SHB 1vee 2 c3sdtoon 1GND INC oVv3_3 OTB1-8 oV3_3 ITB1-8
3GND 2vee M c413100n 2GND  1VCG c390[100n
4OND  3vVee dcat4l1oon 36ND  2veo I c42q[100n 4c431[100n C435[100n
C415[100n [c421[[100n c432[[100n C436/[100n
7GND  4VCC 4GND 3VCC
oD e ca16[100n oD e caz2flloon Ccasgllioon Caazfjioon
oD ovee ca17][100n A caz3f[loon caadllioon] Ccaaglfioon
Ca1g[1l00n C424][100n] Caz7]j100n Ccaagllioon
9GND - 7VCC ca1dfioo SGND - BvCC ca25[100 [ cazglfioo caaqfioo
8GND 8VCC = 9GND  7VCC = = =
A Ccaz6][lo0n caz9fiomn Jcaai]fioon
= SNGSMLVDO40RGZ | caagfiogn caazllioon
GND GND= = SNGSMLVDO40RGZ 1 "1 1
GND GND= GND= GND=—

Backplane buffers - MTCA.4 PORT 17-20 (M-LVDS triggers, clocks, gates)

<< FPGA - Backplane >>

{10} MLVDIO_DE_4 »>—mrvpro-ouTa—38Y 10 a7
— 1D 1A 718 ;;MLVDIO_BPL_PJ
MLVDIO_FSEN 39 1B MLVDIO_BPL_N_4
MLVDIO_IN 4 36 ] ESEN
{10} #MLVDIO_RE_4 40y TRE
5
{10} MLVDIO_DE_3 Y)—rv~s—0m—=—=5) 2DE
— 2D 2A ggMLVDIO_BPL_P_a
MLVDIO_FSEN 41 2B MLVDIO_BPL_N_3
—MLVDIO N3 33| 2FSEN
— 2R
{10} #MLVDIO_RE_3 42 | SoE
8
{10} MLVDIO_DE_2)>—vrs—50m—>——5=Y 3DE
O K 3A ?0 ;;MLVDIO_BPL_P_2
MLVDIO_FSEN 20 3B MLVDIO_BPL_N_2
MLVDIO_IN_2 29 gESEN
{10} #MLVDIO_RE_2) 9y 3RE
12
{10} MLVDIO_DE_1)>—mvso5—50— =N 4DE
PO ST By 4A ]2 ggMLVDIO_BPL_PJ
MLVDIO_FSEN 22 4B MLVDIO_BPL_N_1
MLVDIO_IN_1 26 iESEN
21 | R
{10} #MLVDIO_RE_12 4RE S5 ¢ 30 #MLVDIO_PON
e~
SN65MLVD040RGZ
1
{10} MLVDIO_DE_8>>+mvsio—s0—s—== 1DE
MLVDIO OUT8 389y 1p 1A jg ;;MLVDIO_BPL_P_B
MLVDIO_FSEN 39 1B MLVDIO_BPL_N_8
MLVDIO_IN_8 36 ] ESEN
{10} #MLVDIO_RE_8, 404 TRE
5
{10} MLVDIO_DE_7 > —tvmis—5gm—=>Y 2DE
e s 2A 2 ;;MLVDIO_BPL_PJ
MLVDIO_FSEN 41 2B MLVDIO_BPL_N_7
MLVDIO_IN_7 33 §ESEN
{10} #MLVDIO_RE_7 424 SRE
8
{10} MLVDIO_DE 63— 8 5
PO UL By 3A 75 ;;MLVDIO_BPL_P_G
MLVDIO_FSEN 20 3B MLVDIO_BPL_N_6
MLVDIO_IN_6 29 gESEN
{10} #MLVDIO_RE_6 19 ) SRE
12
{10} MLVDIO_DE_5))>—mvsi5—50+—F—>=N 4DE
MEPO 0L By 4A ]2 ;;MLVDIO_BPL_P_S
MLVDIO_FSEN 22 4B MLVDIO_BPL_N_5
MLVDIO_IN 5 26 iESEN
21 | 4R _
{10} #MLVDIO_RE_5 4RE 5on k20 #MLVDIO_PDN
SNB65MLVD040RGZ

IRE and FSEN pins have internal pull-UP resistors.
DE and /PDN pin has internal pull-DOWN resistors.

MLVDIO_IN_1 R1153
MLVDIO_IN 2 0K IR1754
MLVDIO IN_3 0K IR1155
MLVDIO_IN 4 0K I'R1756
MLVDIO IN 5 0K IR1157
MLVDIO IN_6 0K IR1158
™MovDio IN 7 19K rRi159
MLVDIO IN_8 0K _IR1160
0K
Define state when /RE is HI. GND_?_

{14}
{14}

{14}
{14}

{14}
{14}

{14}
{14}

{14}
{14}

{14}
{14}

{14}
{14}

{14}
{14}

MTCA.4 M-LVDS TRIGGERS, GATES (PORT 17-20)

Copyright Cosylab 2018.

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 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.

e Backplane buffers - MTCA.4 PORT 17-20

(M-LVDS triggers, clocks, gates)
Size | Type REV.
A3 |SE| oweno COL_FTRN_AMC B
SHEET

16 0F 17




FPGA BANK GXB L0, Gigabit Transceivers

(0 HSs X EQ_EN S HSSRX EQ EN
{9} HSS_TX_PE_EN SHLEASAL

Backplane buffe

<< FPGA - Backplane >>

rs - MTCA.4 PORT 12-15 (High Speed Serial)

HSS TX EN 1
&y ENo 2 —_—
1 12 c469100n
0 IS Hasss ’ A i — 7 o —" G oy
__TA_IN_ )| " _ AL - IN_
3 10 C467][100n
oy Egg_;§_5_11§< 4 o e I caegftoon ;;ﬂgg—;;—gppt—ﬁ—} i
HSS TX EN 2
%—t ENT 2 —_—
V33 y b 18 HSS TX PE EN
5
77 | GND 16
GNDDAP VCC ——0V3_3
GND= DS25CP102TSQ
8 14 HSS TX_EN_3
EQ ENO )
1 12 casdl[100n 5
{10} HSS_TX_P_4>> >4 INO_P OUTO_P [—7 I~ casdrons HSS TX BPL P_4 {14} |
{10} HSS_TX_N_4 INO_N OUTO_N I HSS_TX BPL_N_4 {14} |} ~
3 10 c487[100n i
{10} HSS_TX_P_3§< ) IN1_P OUT1_P |5 I casalioon gg HSS_TX_BPL_P_3 {14} E
{10} HSS_TX_N_3 INT_N OUT1_N HSS_TX_BPL_N_3 {14} o)
HSS TX EN 4
%—D SELO ENT 2 —_— %
V330 H SEL1 15 HSS_TX_PE_EN 2
5 PE ©
GND o
i GNDDAP vce iOV3_3 _%
GND— DS25CP102TSQ g
Q
<
<
(&)
-
=

{9} HSS_RX_EN_1 S>—14y o k& HSS_RX_EQ_EN
{10} HSS_RX_P_2 12 INO Pl ca77]100n HSS_RX_BPL_P_2 {14}
(10} HSS_RX_N_ZEE 1 INO_N P2 I C478H100” RHSS RX BPLN 2 {14}
{10} HSS_RX_P_1 13 IN1_P 2 c475H100n - SCHSS_RX BPLP_1 {14)
{10} HSS_RX_N_1 IN1 TN C476"100n HSS RX BPL N1 [14]
{9} HSS_RX_EN_2 S>—13) SELO “%
is ) SEL1 ov3_3
5
16 GND |7
V3_30—>- vce GNDDAP
DSZ5CP102TSQ  — GND
{9} HSS_RX_EN_3 S>—14y o k8 HSS_RX_EQ_EN
{9} HSS_RX_P_4 ﬁ INO_P 0;—0—“—95" POV T HSS_RX_BPL_P 4 {14}
{9} HSS_RX_N_4 INO_N — HSS_RX_BPL_N_4 {14}
{10} HSS_RX_P_3 13 INT_P .2_0:\.93' Casaliog HSS_RX_BPL_P_3 {14}
{10} HSS_RX_N_3 INT_N n HSS_RX_BPL_N_3 {14}
{9} HSS_RX_EN_4 S>—13) SELO
SEL1 OV3_3
1
R 5
16 GND |7
V3_30—>- vce GNDDAP
DSZ5CP102TSQ  — GND

PE - Transmit Pre-Emphasis select pin. There is a 20k pulldown resistor on this pin
EQ - Receive Equalization select pin. There is a 20k pulldown resistor on this pin.
SELO, SEL1 - Switch configuration pins. There is a 20k pulldown resistor on this pin.

oVv3 3
c526]100n {9} HSS_TX_EN_1)
c527]100n {9} HSS_TX_EN_2)
c528]100n {9} HSS_TX_EN_3)
c529]100n {9} HSS_TX_EN_4)

= GND

HSS_TX_EN_1 ———R360
2K

HSS TXEN 2 - jR361

HSS TXENS ~ —pR362 |
HSS TXEN 4 r—R363 |

4
pull-down to counteract 20k pull-up
in FPGA while FPGA boots

= GND

Copyright Cosylab 2018.
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Tile Backplane buffers - MTCA.4 PORT 12-15
(High Speed Serial)

Size

A3

Type
SE

REV.

DWG.NO. CS L_FTRN_AMC B

SHEET
17 oF 17




