FAIR Timing Receiver AMC form factor - CSL_FTRN_AMC
Single width, mid-height
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7 FPGA user interface
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14 AMC BACKPLANE PLUG
15 Backplane buffers - MTCA.4 TCLK A-D, Libera B triggers
16 Backplane buffers - MTCA.4 PORTs 17-20
17 Backplane buffers - MTCA.4 PORTs 12-15
DATE REVISION DESCRIPTION DRAWN REV
01.09.2014| Initial version dslavinec A
19.09.2014| Flattened 10 blocks dslavinec A
02.12.2014| Updates after QA review dslavinec A
16.04.2015| Added ADC clock generation and trigger signals to backplane, dslavinec A
moved LVTTL_CLK, nRES and FPGA_RES to different FPGA pins
23.07.2015| removed ADC clocking page, only one set of triggers to backplane kept, dslavinec A
incorporated changes from PMC (LED driving), added power mux for MMC
17.08.2015 added sheet 15 with MTCA.4 triggers and clocks to/from backplane dslavinec A
01.10.2015| MTCA.4 out clocks not connected to clk outputs, dslavinec A
backplane buffers enable signals connected only to FPGA
27.11.2015| MTCA.4 connections to backplane finished, MMC PGOOD modified, relevant dslavinec A
updates from PMC, MMC reset modified
09.12.2015| MTCA.4 HSS connections (backplane ports 12-15) moved dslavinec A
from FPGA GXB banks to LVDS IOs
16.12.2015| libera triggers, MTCA.4 tclk and mlvdios moved to top FPGA banks dslavinec A
16.06.2016| LTM4620 replaced with LTM4619, FPGA core voltage increased to 1.15V, dslavinec A
different TCLK buffers, larger LED resistors, replaced IO TVS
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

Value Capatitors used

12p 0402, 50V, C0G, 1%

22p 0402, 50V, C0G, 1%

10n 0402, 25V, X7R, 10%

100n | 0402, 25V, X7R, 10%

1u 0603, 16V, X7R, 10%

2.2u 1210, 100V, X7R, 10%

10u 1210, 25V, X7R, 10%

22u 1210, 10V, X7R, 10%

100u | 1210, 10V, X5R, 20%

All resistors are SMD 0402, 63mW, 1%
except where marked differently.

for testing purposes and
should NOT be placed.

Components marked DNP
(Do Not Place) are foreseen

TOP layer
FM1 FMZ FMa

FIDUCIAL  FIDUCIAL  FIDUCIAL

BOTTOM layer
FMa4 FM5 FMs
FIDUCIAL FIDUCIAL FIDUCIAL
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Block Diagram - FTRN, MMC

MMC

IPMI handle

- check IPMI handle state
- drive IPMI LEDs

- check voltages and temeperatures l\
IPMI LEDs K - force FPGA reconfiguration and check FPGA status R l/
] - FPGA reset, PCle reset
| MMC serial |21 - enable Libera triggers to backplane
- micro USB \J_l/ el il - monitor configuration of the MTCA.4 triggers and clocks
' - monitor position of the JTAG select DIP SWITCH
| S EPAN :iE; :iE
| g
o
. -:‘n o e —
I | eeprROM |/ L__J | NC switch of 2 (3] |2 [sensors: P ~
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— i= = o =] \ for details
' |usB & il 18 & - /
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[ -
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| e —
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| /] i
enable, config [SE] e —
- Bidir buffers
WR SFP Trigger, gate. ck A -0 iz MLVDS
R¥, TX [LVDS]
51{ LE D A Precission clocks :Iz: :T:EE <, LVD5 3
- WR, FTRN status N F P G
| A
— Buffers
10 5 LEMO < I0 to/from buffers [LVDS] :> /I\IE:> with H1-2 LVDS
- idir
- LVTTL, 5V tolerant linput as clock [LVDS) >
- direction/activity LEDs
- optional 500hm termination <LEDSJ direction, termination enable < PCle lane 0 >
| WR Skl
| Clecking |33z
- DAC
I “vexa oMbz
-PLL
|
Cross
f EEPROM switeh LEDS:
- madel E
| - revision - 1 per voltage rail
| - W calibration v ,._If“-uF
- MAC 5
- a =
| usar dat 0 Ex LED CPLD X0 POWER max TOW
' - user - 125Mhz SUPPLY [\i=2 & +12v)
ﬁ F‘ - - 100MHz
| r » | TEMP SENSOR L
* LOGIC ANALYZER } 1x PUSH BUTTON | | 1 pusH BUTTON 5x LED External power
[ ]
....... | :_EQBI'_ s .: - UlD lx HEH SWITEH 11‘ HEK SWITCH - user cunner_:tur

o

TCLKA-D
____________ -
" PORT 12-15 |
" PORT4 |

AMC B+
connector

- LiberaB
-uTCA.O0

PORT 6-7
Libera only_

Tile 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
- 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
I ignored. I

4

LTC4357 ideal

| |

: diode controller :

—_— i I
| FDMCBBTE |

| |

|

MOSFET

| Current measurement point
:_ [solder jumper or OR resistor)

N mmmm e |
(v3z mp ) | MMC/IPMI related |
0 = e e e e |
( V12_0IN )
___________ |
* V3_3 | EPGAIO,USB |
>_..c:3_ LTM4619 SMPS B s s e '
LTC3025 LDO !
3.3V &5 V1 R I CPLD core i
O 1.8V = I !
Ad+—e N — 0l e — ;
> 1.15V fFCO— FILTER — V1 8 CLEAN) | clock switch :
e e A S B B I
LTC3025 LDO | EPGAPLL |
* {vCCD1 5) EPGA PLL,
1.5V = _ _ _ fransceiver |
___________ |
e— FILTER (V3 3 CLEAN) | WR: PLL, DAC, VCXO |
LT1762 LDO - e e R s 1
= (V3_0_VCTCXO )|  WRvoxo |
FILTER |—( VPLL3. 3 ) WR PLL :
g e e I
FILTER VCXLR_ 1 15) | !
[ FPGA |
VOXT 1 15 : transceiver |
FILTER .
o— ] LTCAa620 SMPS == T .
= DRI e e e o e e o w— o w— I
O | V2 5 : FPGA 10 i
= ‘ T T T meea T !
1.15V f—O—— FILTER VCCAUX 2 5) ! -
¢ (V1_150) ' rreAcore _]
 PGA | |
FILTER VCCP_1_15 :_  poer, Pl |
LT R V33 ODRV ) |  iobuffers |
LTC3080 LDO ok deds ok ok Sk
¢ oy (VLC9 )} | |
|
[ Display :
|
LTC3080 LDO | '
VLC5 | .
I S S ;
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Power entry and main DCDC power regulators
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i — GND N - . ; 08888C S 29
] : e
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) = IR P!
i _ONLY when board is NOT 4o O AMC 12V pins are a1 IIs 2 | Epy
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: GND= 471 oo O =GND
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— 100n
0 GND=" IDIODE2
| ROOM: POWER_ENTRY = GND
LTM4619 |nBut Voltage Range: 4_5V to 26_5V '--------;JJPTZ---------------------------------------
e et e e I . ]
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" DNP|—on—[R1215 ' POW11_25_MODE GNP
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| Ki_| V-IN6 VOUT15 "R75 Ag_| GND4  GNDS6 |7 \ !} vizocars J3 A2 D6 F12
' Ko VIN7 VOUT1 6 570 A9 GND5  GND37 |3 100ull G107 ', —OCAR S VIN2 VOUT1_2 (a5 P SGND2  GND25 |g OV1_15C
" K51 VN8 VOUT17 17 511 GND6  GND38 |5 Jﬁ—u"—‘ ' 51 VIN3 VOUT1 3 |ag £ SGND3  GND26 a3 =
K VN9 VOUT1 8 [E13 55 GND7  GND39 |5 ) ! o ViNg VOUT1 4 [5% Z6SGND4  GND27 [G1p +o0ull o540 )
| Ko VIN10 VOUT1_9 515 5o GND8  GND40 [rg OV1_15 ) ! T VINS VOUT1 5 53 &7 SGND5  GND28 [-&75 Jﬁ-ﬂ"—‘
| Ko VINT1  VOUT1_10 o7 5 GND9  GND41 [ 5 ' 1| VING VOUT1 6 g5 SGND6  GND29 [
' KiT] VINt2  VOUT1 11 [Biz Bs| GND10  GND42 (5 wodlcios B 1y K VIN? - vouT1 7 |85 GND30 iz GNI=
' Kz VOIN13  vOUT1 12 B9 GND11  GND43 |rg JM"—‘ ', K VINg VOUT1 8 |5z A7 GND31 5 §
" T VIN14 S GND12  GND44 [ ' Ko VIN9 VOUT1 9 [g= 561 GND2  GND32 [z
> VINi5 G={GND13  GND45 [ GNO= ! Kio| VIN1O  VOUT1_10 (&3 57 GND3  GND33 |35
| T V_IN16 V3 3 J Sa] GND14  GND46 [z - ) ! K VINTT  VOUTI 11 |5 57 GND4  GND34 [
| T VINt7 - &> GND15  GND47 [&7 | > VIN12  VOUTI 12 &3 5z GND5  GND35 [
' e VIN18 A2 G5 GND16  GND48 G5 oV3 3 J i T VIN13  VOUT1 13 &5 D5 GND6  GND36 [
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V_IN20 VOUT2 3 GND18  GND50 “ (1 VIN16 GND8  GND38 =
' Lo | V-IN vouT2.3 I'ei D4_| GND NDSO 7G4 " 5| vIN Do | SND NDSE IThi1 10u‘| €830 (1)
| L10 v_lNg vgng_g 52 D5 SND;S gNDg; G5 Jm"%_ L L6 vm]? Vi_i5c.J ¢ Dio gND?O gND?Ig HI2 "
' T VIN23 VOUT2 6 |2 DS 1 GND21  GND53 |2 L L ViNts A9 DIl IGND11  GNDat [t JMI C2%6
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Va VIN27  VOUT2 10 55 E5-| GND25  GNDS57 [G19 ) ! 5| VIN22  VOUT2 5 [gg Er|{GND15  GND45 [¢e 10ull C531
| ¢—EVIN28  vouT2 11 g5 E5|{ GND26  GNDS8 [-&73 1oull ¢100 ) ! V5| VIN23  VOUT2 6 [gg 250 GND16  GND46 [xg |
| Ve | VIN29  vouTz 12 E4{ GND27  GND59 [y { ' Ma| VIN24  VOUT27 [g1g E7] GND17  GND47 |5 1oull o532
| V7| V_IN30 £5| GND28  GND60 [z 1oull G101 L w5 VIN25 VOUT2_8 577 Ei> | GND18  GND48 g |
¢ e VN3 Ee|{GND29  GNDS61 [ “ ', Ve | VIN26  VOUT2 9 g1z =={ GND19  GND49 [R33 1oull o533
" Mol V_INa2 E5|{GND30  GNDS2 [ig 100ull G102 ' 7| VIN27  VOUT2 10 &g F5| GND20  GND50 [ “
wio V_INa3 5| GND31  GND63 5 ] ) ! M| VIN28  VOUT2 11 15 Fs| GND21  GND51 [43 100ull 534
| vtV IN34 H10 Eo| GND32  GND64 |73 100ull G103 ) ! Mo VIN29  VOUT2 12 [—&13 F1o| GND22  GND52 |5 J“I i
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] TTM4BTEV =GND GND= - | R = GND LTMa620EV GND= L sooyfesar {
' —
1= BOOM:LTMAEI9 DCOC _ _ _ o o e ccc e e ———————— : ROOM: LTM4620_DCDC GND=,

V1_15C | connection at

FPGA!

(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)

Tite Power entry and main DCDC power regulators
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FPGA decoupling, LDO regulators, power indicators
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11 BIA cs41C561C57cs5 58
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Aco| GND11 GND84 |75 No| Veer VCCIO3D_4 ' 100n{ css | 1y 100n{ co27 | 1 ' " 100n{C198 " oy 2 O(-°1) 0
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Coe | GNDS3  GND106 "Ryg Tg | VOCPS VCCIOBA 3 I "Hg | 100n{C122 0! 1 h ! 1 [ 100n{ c200 | 1 | V12 0cAR POWVLC9 VLC9 '
D23 | GND34  GND107 —g=ap UT1_| VCCP7 VCCIOBA_4 0 0| 1oonfcozs | 09 [ 1o0n|c2ee ¢l toonfcie2 [ 0 0 | | - LDO 9.0V for LCD 9
D24 | GND35 GND108 ["R55 Uis | VCCP8 D3 0 100,11&23 b " | ' i 100,1{ c210 | ' 6 Mn1 ours oTP14 |
Efi_| GND36  GND109 ["R55 U9 | VCCP9 VCCIO7A_1 I"F5 | 1oonfjceze | ¢ 100nfjce67 | | 100n|jC163 7 ; . |
Era|GND37  GND110 FR53 VCCP10 VCCIO7A 2 Ul oonfcizz | @Y | ! UV ooncott | ! | g|IN2  ouT2 35 '
Ei7 | GND38  GND111 [-Rg VCCAUX_2 5 A7 | 1 | U0 | joonfcoss 1] 1\ " ] ey I3 OUTS -5
— ' ' 00njIC164 oyl _lc7o _[c72 _c71 |
=5 GND39  GND112 |5 %7 Lo VCCIO7C_1 57 1] 100 0 0" "0 700N EPAD of¥| _Ic70 _lc72 _[C1
- nfc1ss | oul|c272 0! 100nfjc212 | 0 | 51 yeon 28 =T, oo "
E50-| GND40  GND113 13 57 VCC_AUX1 VCCIO7C_2 [Fg ' " " 100n"0269 " 100n‘||C165 ' " " oot |4 8 n [1ou n
Eo5| GND41  GND114 iz Gio| VCC_AUX2 VCCIO7C 3 &7 ¢ L _toonfciza | 1y oufcezs | 1y " 'l 1, " |
Eoc| GND42  GND115 73 U7 VCC_AUX3 VCCIO7C_4 " M " 100n"0270 " 100n"C166 ' GND=, } = GND  LT3080EDD - |
E26 gmgﬁ g”gns IS Voo A VCCIO7D 1 A10 | 1 | U"C274 0 | - OOM: ' ' = GND ]
ES Tet ut4 — | C13 GND=1 0! GND= S.VCCJQ. 3.3 <ROQML BOWERICR IDQ. o e e cccccccccccccccccccccc e = =)
Ea| GND45  GND118 53 i3 VCCA_FPLLI  VCCIO7D_2 [B1p 0 ! dicezs | 1 coe2 | oI | by
F53| GND46  GND119 oz 51g| VCCAFPLL2  VCCIO7D_3 3 " " “ " { 4 VCCPD 2.5V e r f
F5i| GND47  GND120 (& 5> VCCA FPLL3  VCCIO7D 4 " M coss | | T " o
C55| GND48  GND121 g W75 VCCA FPLL4 D22 ' " ! ' b V2 5 IND1 vccaux 25  Vi_15C IND2 yccp 1 15 |
Goc| GND49  GND122 |55 VCCA FPLLS  VCCIOBA 1 |2t ! vecp 1,15V 1! (dovas 6x ) VCCPD 3.3V © © |
GND50  GND123 VCCD_ 1 VCCIOBA 2 | . | GND= | | ——— BLM31PG121SN1L BLM31PG121SN1L
G26 U2 1.5 5 [G19 V1_15C |, ROOM: = |} ¢ 100||C170 0 1_lce2 63 _|ce4 !
G5 | GND51 GND124 —j55 O/ U1s VCCIO8A_3 1 oV1-15C 10x s L_caRS_Vcep J i | " ova3 10x 0 | =%60 - =0 = 0
GND52  GND125 VCCD_FPLL1 Al ] - 100nllc171 oonlc21s 00 n_ [Tou n_ [T0u
HIL1GNDS3  GND126 [ H2 1 VCCD FPLL2  vCCIosD 1 [are : toogerse BSVEOC.GXd Ql : : ' | P :
GND54  GND127 VCCD_FPLL3  VCCIO8D 2 [ i 100nllci72 100nllc183
HZ 1 GNDs5  GND128 oo 2 VCCD FPLL4  VCCIOBD 3 [FPag | —0onjc1%6 ¢ o | n{ 0 ! n{ . = =GND ]
H2 1 GND GND129 e 18 | VCCD FPLLS  VCCIOBD 4 | cececee=y ! 1 = GND -
o0 | GND56 9 [Vig — - 100n{C137 0 ) 100n{C173 0 100n{C184 " " Vi 1 IND Vi 15 IND4 voxT 1 15 |
He3 | SNDS7 GND1S0 [Tvai SAGXMABDAF2713N | 0 I VCCD_FPLL 1 I b o-12 iﬁé‘-“—‘—w o= - |
Hed {GNDss  GND132 [yas LOG1Q : Looge1ae -y ! VggH GXBL: : 1oonle 24 : g —oetes 4 0 o5 |oeg BEMBTPGT2ISNIL cs7 |ogs EEMBIPGT2ISNIL :
GND60 GND133 VCCAUX_2_5 ova2_5 BAT =0 = =2/ =
HE 1 GNDs1  GND134 [k o T20 vi7 : 1000 {0139 : l : | 100n"C175 : : 100”{ C188 : : T00n [10u foon” [0 \
GND62  GND135 tiso| VCCA_GXBLO VCCPD3_1 g | 14 § OVCCD_1.5 | 100nllc187 i
925 1 GND63  GND136 [ 1s L M0} GoA GxBL VCCPD3_2 oV3.3) 00”{ C120 : 0L 1oonic2142% 1y eno=1 ! 1 1 e e '
ek e S D P G ) B R s | 100 001 s S o |
K23 1GNDE6  GND139 [aree L21 | VCCH GXBL1 veepDs 2 2 ! ' 100”"C215 | CAPSNCC25 1 ' !
K24 W25 — — 0 100n{ ci42 | 0 " [y - ! 100n{ cigo L g ¢
Liz | GND67  GND140 yyag VCXLR_1_15Q P2t veepos 1 M7 " ! 100'1"0216 7 TVECATXZEVT ] |  LBOOMPQWEREIJERS o e e e cccccccccccccccc e e
Tig| GND68  GND141 [we 555 VCCL_GXBLO_1 CCPD6_1 (= 100nlic143 0 | VGCA FPLL 100nllc190 ittt
] ] - - - - - - - - - - - -
Tio| GND69  GND142 [ VCCL_GXBLO.2 ~ VCCPD6_2 | 0| dtoonjc21z | 0y yccagxgs | | )
2 | GND70 GND143 v K22 K16 1| 1oonjcias | ! | " 0 ¢ V| 1ooncter | 0 0 V12_IN Vi2_IN V12_IN Vi2_IN '
55| GND71  GND144 [y53 VCCL_GXBLH VCCPD8 1 [gTg " | 1oonjcets | ¢! ccaux 25 o g | 0 ' VLGS V3 3 0~ V18 O~ Vi_15 O~ Vi_15c  QvCceD 1.5
T5o| GND72  GND145 [~yag Kot VCCPD8_2 " 0 | “ ! Toonllcaae 9X ) ) | " o o) o o~ |
GND73 GND146 N21 VCCR_GXBL_1 C286 ] ] 100n||c219 ] | GND_: ]
ApL | | He U271 | VCCR GXBL 2 vs | " i | " h 100n{ cess |V . : ! N g <[« oy o« o« !
ADZ_| DNU1 DNUS :gm U22 xggg_gigt_i VCCPD4A ' "0287 " | 100n"0220 0 | JROOM: ! IS el o4 22 N e e 0
A0 bu2 DNUS _GXBL_ Vecrora LK@ ] " ] by { toonjoess | I CaPs.VCRD.3.J ! !
D25 | DS N V20 VOXT_118Q B2t |\ o o ccpo7 0 "czss " ¢ 100 "0221 H \ \ 0 '
T22 100n||c235 ™ © - - 10
| 4 VCCT_GXBLO_2 ] ] 0 { ] [} 0 ¥4 X = = Qo i
GND SAGXMA3D4F27I3N  GND= | VCCT GXBL1 1 VCCPD4BCD 1 (A2 ) Loyeese : 0 aN=11 1oonliczss | ! [ I I R v JREEEN ow 3 0
VCCT_GXBL1 2 VCCPD4BCD_2 0 1y ' T " | | B ﬁ-, B ﬁ,—, & fgﬁ B o ﬁ; & w ﬁ; & w ﬁg & 0
VCCD_1_5 K13 ] GND= (ROOM: N 100n||C237 ] ] - &5 <3 - [T = & = & - 5 |
21 VehoraaD s [K8 ' ' CAPS NGC1.5 1 ' ' z z c z |2 z |2 z [
VCCBAT VCCPD7BCD_2 | ROOM: i - : 100,1{ cass | | " 5 o s < |5 < |5 s |5 :
« CAPS.NCC 1 L | i S 3 3 5
R R D26 1 pper 11 veepemt ! 100n"0239 ] ] QCEI— i CE:I— E QEI— E QEI— !
| R12_AET - W21 0 5 5 "
RREF_BR VCCPGM2 " 1o00nllc240 | 1 i = K 2 K =0 . 2 - '
= SAGXMAGDAF271BN " " | | N g N Y
GND 0 ' "
| 100n| 0242 ' " "
| y y y y
:0...0...0...0..00..0...0...0...0...0...0...0..00.: ' 100n‘||C257 ' : e e - - - - '
: IMPORTANT! (LOG1Q) : ' ' D GN N ; § : '
. : . 100n||c258 | ¢ 0 GND GND GND GND GND GND
: Inthe PCB layout, the traces from FPGA : : b ] somjoas | | L BQOM: PQWERINQIGATOBS - — — e e e e e
: pins D26 and AE1 to the R11 and R12 : : IMPORTANT! : ' " T PG =5 — e
. i : : : ulators, power indicators
: resistors need to be routed so that they : : Separate VCC and VCCP : : toufeaso | 1 ecoupling, reg . p
. . 1 . . . . .
: avoid any aggressor signals. : : planes into two different : ' toufczet : Size | Type REV.
: R11 and R12 must be 1% or better! : : power layers on the PCB! : ! y  (1)-OR solder connection, A3 | SE | oweno CSL_FTRN_AMC A
“ececcccccceccsccscsccscsccscsccscsscsscsccccsccscs “ecceccccsccsccccsccscscccccccns s—1 to test regulator outputs = SAEET
ROOM: GND= X
before connecting to load
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FPGA and CPLD JTAG, FPGA gateware FLASH, User Flash

JTAG signals flow : LOG10
C (USB connector) > R (resistor) > B (buffer) > P (PROG - CPLD) > F (FPGA) > B > C TTHEB—e¥ 3A_TOI
BPL (backplane ) > BB (backplane buffer) > BS (backplane JTAG switch) > R (resistor) > P (PROG - CPLD) > F (FPGA) > R > BS > BB > BPL - SO AE26 1 3a 100
- e e o o e e e = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = - - - - - - | SPLSI Do _FPGA
r ) F SO DT RAE24 1 3 AS DATAQ_ASDO
I JTAG connector V3 3 . 0 | SPTWP DZ FPGA ARz | 3A_AS_DATA1
: (on the front panel if possible) Voo TRGT 1 ) JTAG buffer and protection ! E2| SPLAD_D3 FPGA —AD2s | A AS DATAZ
_ EL| TSPTCS FPGA  Ab2s | SAAS.
1 JTAGCONT1 TR TSRS . DRV1 : & BT O TPeA—— Ao 3A nCSO DATA4
2 JTDL BP . . 3A_DCLK
| S1_ /o] 1 JIDILCR , bVt ., JTDI_CR R47 __JTDIRB — 1A 1Y B — 0 VSELO A -be CONFIG
| S2 [ 2[2 JTMSCR 2 | pHR[ 13 JTMS CR_HO0R [pag JTWS RB q 10E | | MSE—Ras 8A MSELO
0 S3 |22 3 JTDO_RC 3 | ] 12 JTDO_RC R4g  JIDO BR JTMS_RB 5 6 JIMS B 29| er5—aoe | 8A_MSEL1
I} | ] ) |
' S4 |22 4 VCC TRGT 4 | {op | 11 O00R a2a 2y " 2 2| MSEZ A28 | ga skl
S5 [ [ 5 _JICK CR 6 | 1D 9 JTCK CR ——Rs1 JTCK_RB 9 20E JTCK B oo | T=em— == 8A_MSEL3
: s6 | 7 e L100R | soofe | of . |s upoeR GNDI| As2 = : MSELE B25 | gh MSEL4
i T 70 3A_ I CONF_DONE
I _|  Zxe2B-5PA(11) 511 | [ O 30E . 0 "CONFIG gii 8A_CONF_DONE
0 = [70 JTCK RB | 12 11 JTCK B JTAG signal pull-ups 8A_nCONFIG
i GND FPGA/CPLD JTAG master select (DIP1, p14): B 4A A — V3_30 N
" GND—I—; TPDBE0SUOBRVZR DIP1 = HI, FFGA/CPLD JTAG from backplane {1314} JTAGSW_SEL}>——=0 40E - a7a  JIDLRB | nSTATUS 920 | 8A nSTATUS
. DIP1 = LO, FPGA/CPLD JTAG from front panel connector 7 - ' s e ! HE2 A n
! Straight-through 75 GND_ voe [ [rok A — 1 = i
! Routing Parallel to USB connector JTAG signals THERMAL GND Rze_ JTCK RB | OND ) GXMASDARETION
! are JTAG signals from JSW1 swtich SN74LVC125ARG |||—-—°—-10K |
| (JTAG from backplane) |
' STre— 0R |Rie2 JTCK_SR {14} ' Fre—ecccccccccccc e e ———-
] Jmorer 12 R JTMS_SR {14} ] !
' 06 F5——|OR [aral2—KJTDL SR {14} " 0 NCONFIG_PROG GRS 0
) ROOM: FPGA_CPLD_JTAG_INPUT = OR D> JTOO_RS {14} " : AMME _FPGA COR oR jR1e4 |  nCONFIG !
oo omommommmmmmmmmm s e e e o e o e e o e S Er S EP PSP EP P EP EP P EP EP =D S =P =P =P =P EP =P @D =P =P @D =P =P =P =P @D EP =P =P = =P =D =P =P = > @ @ @ @ @ @ @ o o o o J ] :
e ! !
: {7} ROM_DATAyy PROM.DATA . .o : 0 IC3 0
! " 0 nCONFIG_PROG 3, - 0
i "%  SPIFLASHX4 1 ROM1 l ! i s
) 8 5 SPI Sl DO FPGA NCi  DQ g ROV DATA 0 | {13} #MMC_FPGA_CONFIG) IN2 V3 3 |
i VCC  SID0 ~5—SPT SO DT FPCA — NC2 8 B/ | ! +21ano vee Y '
' SO/D1 [3—SPT WP D2 FPGA NC3 VDD ov33 | Y = INO AND IN2 | |
' 10248 WP/D2 —SPT AD D3 FPGA — NC4 4 cos4llioo ' ] SN74LVC1G97DCK ]
[100n HD/D3 — > NC5 GND - I n " " !
: . o b1_nSPLCS FPGA DS18B20U+ ' | GND'” H !
| Z1EP ok le8_SPLOLK FPGA = GND | : 822 100n :
0 4 0
' = N25Q256AT3EF840 ROM2 ' | |
s as as an oo an an an a0 E0 E» E> E> E> E> E> > > > > @ > @ @ @ o o o o
| H net |
" . Nes o [-2_ROM DATA "
0 ; NC3 3 |
' NC4 GND = 0 FPGA status
0 _ DS28EC20P — GND | to MMC
y ROOM: MEMORY i CONF_DONE
e ccccccccccccccccccccccccccccccccccc e e e ——————-—-—-od = —)>CONF_DONE {13}
R et L L L L P P e et L L P L e L L L L L
0 .
' S<B56  CONF_DONE V3_3 5 —— 1.1 CONFIG SPV
" 0 o e ERFOR o XOF1 [ V3. VDD out RST p—CONFIG SPY
BANK 1 BANK 2 R58 _ NnSTATUS 4 3 PGCLK | -
] FB2 FB1 0 RO2 "CONEIG VDD___CLK i 244 in MR C)S—OV3_3
0 nCONFIG_PROG G1 L9 o2 em e _ic271 - 1 ' foon "
" = :;8; 1oz L MRESH =GND 100n 7{GND OE ——0V3.3 ' GND  WDI X
' CONF_DONE  H{ | vz Vool - ECS-2033-500-BN TPS3623-33DBV T
| paoLK 2 104 1024 o —rraaeRy GND= : = GND
] 3 1/05(GCKO) (GTS1)/025 Fer—=sr5—>>FPGA RES {7}
. K1 cl MSEL2 0
0 {7} HSwWP_3 ;gm 1/06(GCK1) (GTS0)/026 [~Az——HSWE 2
' o é@R?g&/\/Z{C 7 = K5 07 (GTS3)/027 m HSWP_2 {7} |
" _SRC_SEL € xz] Io8(GoK2) (67821028 51 —TroELs CON3 {7} PROG1A ! RST2 to LOG1D (pin AC7)
| i <~H8 1010 1030 A —hSELS oS0y o, JTAG ' v3 5 RST b nRES
' SEL1 K5 011 1031 C3___CONFIG_SPV | K9 ™ms ] _ VDD out RST p—————=>>nRES {7}
" _JTWF',—’J CREB Kj\g TCK : 243 n R pS—MRES! .
" BANK 1 BANK 2 . =20 Mo " foon " from PROG1C (pin F1)
FB4 FB3 4 XC2C64A-7CPG56C GND — WDI
! 1032 H——=Txr5s—<K CRC_ERROR {10} ' :
i K6 /033 |-Af —DSTATUS " TPS3623-33DBV T
] W /012 1/034 27X ' = GND
i (7} PLEDS PLED5 < K7 /013 /035 —g—>» OSCRFCK_SRC_SEL 1 {8} Vi_8 0
! H7 | :?812 :?823 RS PBS P KPBS P {7 ¢
' H8 A9 CONT P 7 100n || C59 PROG1B |
" (7} HSWP._1 > HSWP 1 HKB /016 1/038 CON1 ({7} a8 ]
_ = 11017 N
" (7} PLED1 —— v 1ol 040 coNd {7 Vase o . vee !
0 {7y PLED2 BLEDZ 70 ] VO19 11041 70 CON2 {7} VCCIO1 !
{7} PLED3 /020 I X 100n || C60 Cé c7 ]
! {7} PLED4 PLEDZ ET0 1021 Vo4 | 28 vecoz aNbs [-F8 '
E8 1 11 D GND2 '
: 104 [ Big 00n | G111 8 v Aux  GnDs [ 0 Tidle FPGA and CPLD JTAG, FPGA gateware
" 5 = 100n || G112 XC2C64A-70PGE6C | | FLASH, User Flash
" XC2C64A-7CPG56C —=GND | Size [ Type REV.
| =GND ' A3 | SE | pwano CSL_FTRN AMC A
y ROOM: PROG_CPLD ! — — SHEET
oo ar cr cd a0 C0 CP CP EP EP EP EP EP EP S G G G G G G G G GO G G GO G G G G G G @ '
- oo oo oo 6 OF 17
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LOG1C

User interface - USB, Display, push buttons, HEX switch, LEDs

Frerccccccccccccccaccaaaa,

0 . va 3 b i to vRer ana 0520 ! FPGA Push Button and HEX switch : I CPLD Push Button and HEX switch :
} DISPLAY LCD LED driver, connector DIS1 VLCO - 0 ¢ ocon swep other - BANK 2a3-3V] : " : V3.3 "
l Re4 DIS DIO | v3_3 0 R PBP1
LED GRN R65 DI ) BOTTOM LEFT ! R60 PBF1 ! i PBS P 3 1 PBSP vypes P (g) '
! R66__ DIS DI2 Y1 ] PBS_F 3 1 _PBS F 1 T . ]
| DRV2 Dispi 4 ¢ |IGND re; DS D ! {6) FPGA_RES > AA5 | RX_B84N_DATA5 ' 1K 1) . 5 "
Ré1 26 - 0 {6} ROM DATA RX_B84P_DATAG \ 2 1
DIS_Dl4 2 3 R68___DIS D4 . DIS RST__AA3 | RX B84P | 4 2 0 100N 5
l | 638 _| _ l 2. 1 l '
—— 1A 1Y Re9 _DIS D5 | DI5_DI0___AB1_| RX_B8EN_DATA? 100N 5 GND —GND
! —4 10E vicso—E8 ¢ R70DIS D6 IS DA y5 | TX_B83P_DATA11 ' GND _L_GND [ o 1FG )
" S 7 DisDs 370 D6 | DI Y5 . = ' ) RMR223G-LFG '
DIS_DI5 5 DIS_DI6 8 — 0 DIS DI2___AA5 | RX_B8BN_DATA9 | 1 RMR223G-LFG ! GND= HSWP_1
| 4 2A_ 2y ¢ DIS_DIO >| DS DB va | TX B8N _DATA14 0 GND= 1 HSWP 2 _HSWP_1 {6} |
| 19 20E DIS DI3 10 L | ® | DS Dz we | RX B88P_CLKUSR | ) 1 HSWP 3 HSWP_2 {6}
| DIS_ D6 . ay - € i DISRST Placecloseto : a —— | TX_B85P_DATA13 ' 1 ASWP 4 :gwg_i %g% |
10, SA_ DISWR 12 2~ connector DIS1 (pin 6) Q| DS D5 AAs V3_3
| ¢+—d 30E ———2<€ 5 psopy  OVLCS " B | Drs DT —aaq| TX_BE7P_DATAIS ' V3 3 1 HSP1 5 0
: 2y EXCETE upn— frompe . DAy wr) RCBRE AT ! HSF1 R e gy !
13 1] 4A_ 15 DIS_AIO T W  BBSN_ HSWF _1 FSWP 2
| +—2q a0 DIS Al 16 10— ! 'D‘I'st‘o—wi RX_B8IN \ Ct 1 FSwr2 oK J242 1 C2 2/ Fswps oK JR%0 czse |
0 7 ——— € 7 bisoe q | TIS WR_AAT | RX_B89P " C2 2 Hswr3 OK Tras 2470y 4 —HSWP 4 0K [o%o 100N 0
" 75| GND  vCe LCso_18 > ———— = 0 ———————{ TX_B83N_DATA10 " N OKJE7 2 foon ¢ | 8 0 "
> THP o——C 8 = 0
19 DIS_DO D | V6 P365103
N }—————— H— —— —— —— ——
: SN74LVCT25ARGY LEDBU 20 g 0 " 10_RzQ : GND= FP365103 GND= : : —GND GND= :
| GNDI|——toogesse —ovs s >—= " | IO_VREFB4ANO |_ROQM.FPGAPB HEXSW._ — = = = = = = = ===} |_ROOM: CPLD_PB_HEX !
lJmWquA<mm&mw----------------------------------J
- = = = = o = = = = = = = = = = = = = = = - = = - - - - - - Logic analayzer
|jm—eeccccccccccccccccccaaay | WR / FTRN STATUS LEDs (on front panel from FPGA) : connector
' 0 : vas (12 LTI LEDACT _5_5522_| DRVLED2 | HPLA1
' . BLED1 L R : 17 5o A2 i 32 LVTIO LED DIR 5 {10} ' 19 HPWO
] TV GoF )FD>-'1 PLED1 {6} | " 751 B3 A3 [g—<SLED_STATUS_1 {10} ] CHO 15— TPW1
| 0 isiel g3 B4 A4 LED STATUS 2 {10} 0 &
7 red  PLED2 0 B 28 14 6 17 __HPW2
CPLED2 {6} § B5 A5 LED_STATUS_3 {10} ' CH2
0 [R QHoF " R112 N 138 na QR LED STATUS 4 {101 She 16 _rPws 5
i R34 pp_white PLEDS  (/piepy (5 | LT VHoGPD30 12 | BS 68 - S | S5 _HPwa N
{6} ] B7 A7 LED_STATUS_5 {10} CH4 N
" W QreGP1D3 i R114 m‘ﬂ”" 118 s QR LED STATUS 8 {101 i Loy ohdTarews >
5 blue PLED4 <PLED4 (6) | | LW VH8G PID31 8 8 — — " 513 _HPwWe ©
| [B QHOG {6 i 1 19 NC2  CH6 5 Hpwy c
i | DIR OE P 0 NC3 CH7 <
6 PLEDS 0 21 100r|c57 11__HPWS
pr KPLED5 {6} § THERMAL | CHg o
] LT QH9G¥ID5 i \VHSGN'E 20 Ve GND 10 V3 3 cHo 10 _HPW9 0
| ROOM: LEDS_PROG_STATUS ) ' LB 29 V3 3 | L - ) chio [ 2 HPWio_ | &
le oo oo oo mmmmmommm s oommooooool 0 ROOM: LEDS_FTRN_STATUS - SN74LVC245ARGYR — GND ] CHT g ﬁm; S
oo e oo e o e e e e e e e e e e o e o oo oo d CH12
6 _HPWI3
CH13
5 HPWIi4
CH14
ceoececececcscscscscecececececescscscscescscecececececocooocooooooooooos 20 4 HPW15
) Y33 USER LEDs (on board from FPGA) : [ [ GND CHIS
— 91930-21121LF
] | s
' DRVLED1 " GND
0 blue ’ |—18 2
s B1 Al LED_USER_1 {9} ]
| LB QH9G "ID6 - B2 A2 3 LED USER 2 {9} '
! TrarsaM 75 | B3 A3 5 LED_USER 3 {9} | LOG1D - Pk o LOG1G
] B4 A4 LED_USER_4 {9} + keep HPWCK
" white __jys 14 ) g5 A5 S LED_USER 5 {9} ! ~ bank 4C + can swap HPW in group
" LW QHBG 71D 13 186 A6 FE—QLED_USER 6 {9} : ean swep a1t | BANKAC3,3V| 1 &2 siep con o orove | BANK 6A 3.3V
0 TR QHoFMD12 1157 A7 g LED_USER 7 {9) BOTTOM LEFT S UPPER LEFT
R84 B8 A8 LED_USER_8 {9} | x5 WR_DAC SCLK W9 =] HSWF 1 J1
! LB QHOGPID10 1 19 0 S S8 WR_DAC_SCLK DAC] AAG | TX_B61P_DQ3B S| Bswrz— Ty CLKI12N_DQ2R
] N& —¥ DIR OE ﬁ21 | o E 8; WE DDAECD(I_‘,NS " WR nDAC CST_ y9 | 1X_B63P_DQ3B [7) ASWE 3 L1 | CLK12P_DQ2R
] THERMAL ol8 n 1 S—WR nDAC CS2 AA7 | TX_B63N x 2 CLK13N_DQ2R
' L Q,9G 1 ! o—21vee  anp O ' = S8} WR nDAC CS2 A AC; TX_B70P_DQ3B 2 - M2 | ClK13P DQ2R
0 W QHEGPIDT3 V3.3 | SN74LVC245ARGYR| "= GND : reset from RST2 supervisor©) nRES, [FOLK__Aps | IX-BOIN' M6 | o0 CLKOP DAZR
ROOM: LEDS_USER 100|575 SLRD __AC7 | RX.B62P_ 6] B |
et s Sy | SLWR__AC8 | 588N DAsH Re | SO OO
FD4 AF _BE2N_ HPWCK K |
] . L1 e FD2 AF7 - HPW13 K6
1 USB brldge -USB 2.0 C1E-24.000-12-3050-R USB1A 0 = FD5 AF5_| RX_B64P_DQ3B HPW15 K4 | DQ2R_15
0 2 C1yf xTALIN FD15/PD7 [-A2—x V33 USB1B ! 2 FD3 ADS ?%‘SggH_DQSB | HEWIZ D2 BSSS—;“
! 4 %dﬁ 3 ce FD14/PD6 [~33— A5 A4 ' = FBT—ADy | X 86N S| s | DGR 11
i < XTALOUT FD13/PD5 g3 5= vect GND1 |57 | m 50 ‘AFs | RX_B66P_DQ3B 2| w0 3| DQ2R_13
' USB_STAT ’ FD12/PD4 g ce| vec2 GND2 (&7 0 7] RX_B64N_DQ3B S| trws £ DQ2R_16
i USBCONT1 1z n| 73] 12p||c256 FD11/PD3 —gg—< E7 | VCC3 GND3 "p7 0 > PAO AD4 <| HPW7 Gz | DQ2R 4
DMINUS P d DMINUS P FD10/PD2 37X VCC4 GND4 A RX_B71P_DQS3B DQ2R_8
St /o] 1 1 LUSB1 _ 4 P3|t 12, | I A7 Es D8 | PAT AD5 ol HPWs G3
| > SN : FDY/PD1 [—ag— VCC5 GND5 v RX_B71N_DQSN3B i) DQ2R_9
S2 [ 212 DMINUS | Y S 12g]|c2 A8 GI H 0 PA2 AF3 HPW 1 DI
] S3 |®*< | 3 DPLUS 2 «~~~_3 DPLUS P 6 |HHDH | 9 DPLUS P 9 FD8/PDO W FD7 VCC6 GND6 < PA3 AB4 RX_B69P_DQ3B (o | HPW11 M3 DQ2R_2
i 9 — = - e FD7/PB7 | o RX_B75N_DQ3B o DQ2R_17
S4 | 4 744232090 7 |1 8 | = GND F5 FD6 D1 F1 PA4 AD3 - HPW9 J3
" 5121 [ FD6/PB6 [~o5—Fps Do AVCC1  AGND1 |2 0 o A AE3| TX_B72P_DQ3B WS £ DQ2R 12
" ke 5 FD5/PBS Fie—Fpy AVCC2  AGND2 0 T 5AG AB>| RX_B69N_DQ3B TPWa £ DQ2R 5
' 10 [T URES B8 FD4/PB4 —zz—rp3 8 CY7C68013A-56BAXC N PA7 AB3_| RX_B73N_DQs3B HPW6 F3 | DQ2R 6
2X62-B.5PA(1) /= =°d RESET# FD3/PB3 M4 —FDo S wvas GND= v7—| RX_B75P_DQ3B TPWo & DQ2R 7
i TPDBEO5UOBRVZR FD2/PB2 g 5 >gEa| TX_B70N DQ2R_1
e ne WAKEUP __ B7 F4A___FDI = ' CTLO “AE4 3
| =GND GND= —=GND T qWAKEUP# s _—Foo— |2 100n(c82 " CTLTACs | R 867 DAsH = DG2R_10
] c CTL2___ AC6 508 ci
— TX_B74P_DQ3B {6} CON1 I10_1G
i DNP R72_ URES T R95 WAKEUP scLi_ F3 A SLRD 100n1 c83 0 UCLK __AB6 | 1X B74P_ E1 |10~
' st S <0 e i SDAT_G3 | 35, Sl N m——n b ' URES —ACT| 13 -273p bass S {5 cons 511522
100n||Cc113 0 _B73P_ o K7 | 10~
[ = = H7 _ crio |& 1 WAKEUP AN 6 CONd SSTa| 104G
' GND= GND= FLAGAICTLO oo |- 100niic114 | UP__ R JR1047 AAS | yqp Of @ cons via 105G
! vee FLASHI2C1 S1 IO G2 | oo meoik LacooTis |-HB—crz | § { : <8 | |6 VREFB4CNO PBS F 10-66
i UCLK B2 100n"C1 15 = K5
" S R1022 1, son | 2 SDALSW 1 Fou he] 2SDAT — | TtouT/CLKouT INTosPAO LG8 PAO g 0 5AGXMA3DAF2713N = I0_VREFBGANO
R1023 2 6 _SCLi G6 PAT 100n][C116 5AGXMA3DAF2713N
| 2K2 Rioos 37 Al SCL f D3SHBOL DPLUS P E2 INT1#/PA1 [-Fg paz |~ " !
i 2K2 A2 s £7 DPLUS SLOE/PA2 [ 5A3 -4 0 e User intort USB. Disol Fbutt HEX
' 7 vee V33 v33 DMINUS WU2/PA3 |5 BAL “GND | ser interface - » Display, push butions,
" wp 4 FIFOADRO/PA4 &g FAS | switch, LEDs
" VSS |5 290 R128  SCLf H2 FIFOADR1/PA5 57 PAG IMPORTANT! (USB1B) | Size | Type REV.
L GNG= EXP. PAD 100n 2K2 1o SDAT RES PKTEND/PA6 &g PA7 . | CSL FTRN AMC A
! &ND T SacstomE 2K2 i35 SDAT sw GND= FLAGD/SCLS#/PA7 Connect AGND to GND with " A3 | SE | pwano. _ _
! GND= ) ) CY7CEB0TIA-56BAXC as short a path as possible! SHEET
| ROQMAUSEINTEBFACE — . o o e e e e e e e e e e e e e e e e e e e e e e o 05 STIOTE @ PaTh aS POSSIDIE: 4 7 oF 17
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Clocking: White Rabbit DAC, oscillators, PLL ; System clocks and clock crosspoint switch

. . . ]
: White Rabbit clocking power supply OSC25M voltage
V3_3 V3_3_CLEAN V3_0_VCTCXO
: : L -3 WRPOW30 T?S -0 : [eemeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee————————
' BLMWE%A'D TR oS0 N out * : : System clock oscillators with crosspoint switch CLKSW1 |
18EG221SN1 0
_ V3_3
: 291 co92 _|C293 - I—St SADN  Byp ¢>10nfic299 _lc3os _lc3oo _losoa i ' 3 RCLK?2 {6} OSCRFCK_SRC_SEL 0 15 seLo '
10u 10u 1u - (67 2u2 100n 10n LK 100M P LK 100M P LK1 p
| 100N ;_ GND  ADJ _i : : 3 6 fvbn_ClLks |A—CHK 100M OSC P CLK_100M OSC_ e CLK100 C| 165 INo Qo HZ—3>CLK 0sC_P0 {9} :
: 1 1 1 NC1 NC2 ' 0 caoe |cass R124 2|0 ECLK’ 5  CLK 100M_OSC N  CLK 100M_OSC_N C344| CLK100_ C_ N  [|c343 2 Vo i
" GT\JD GﬁD GT\ID —=GND LT1762EMS8 —GaND i | fou Jioon | ) 100MH . 100n |_ I 1o0n I s i
0 . - | 0 OE  GND E—S RV Qo pI—>»CLKOSC N0 (9
L3 L L : 1 A
| - VPLL3_3 ! : = = Si531BB100MO00BG. = {6) OSCRFCK_SRC_SEL_1 6y seL !
] BLM18EG221SN1D ! GND GND GND CLK 125M_OSC_P_C345|| CLK125 C P 4 10 !
' 06 07 : : ——— — INT Q1 F——>>CLK OSC P.1 {9 |
2u2 100N V3_3 !
: " : . RCLK1 CLK_125M_OSC_N 1cggn7 CLK1 25_C_E H?géﬁ 33 yre "
— — LK_125M P — —
' = GND= GN%NRREFZV5 : " ’ 8 vop_cik, AN OSC ————29 N ai pP2—>»CLK OSC_N_1 {9} :
| = LK_125M N _—
| VREF2_5 . | ! c337_|cass 5125 2|\ T gk |2 CLK 125M OSC 2 vocot vee H- V2 5 |
' . = 31 by Net 0 : fou ~ [toon  [x 1| 12smmz | 5 V1.8 CLEANO 1 vCCco2 14 cat |
101 NC2 0 OE~ GND GND
' L2208 g Nea ! = = SRR R0Es C839 0840 GNDEP | 100n :
| NC4 M AN = GND 100n  [100n
| S NC5 ! I GND GND SY54023ARNG '
' 223 o LM336-2V5 : : GND=  =GND GND= :
| u " |  ROOM:SYSCLK "
: ' - o o - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
0 = GND= GND = GND ]
i ]
i ]
| ROOM: WRCLK_POWER |
b o o o = = = = = = = = - - - - - - - = - = - = o=}

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
| ]
| ]
: WRPLL1 V3 3 CLEAN :
0 VPLL3_. 18 vee P2 Ve ouTt OV3_3_CLEAN 7 |

30— 5| VeC! & 7 100n|| C352
WR_nDAC_CSt ' VCC_PLLI  VCC OUT2 |57 i
{7} WR_nDAC_CS1 )y——————==""— VCC_OUT3 ]
0 V3 3 CLEAN 20 & 30 100n|| C353
WR_nDAC_CS2 " _3_ O——9 | VCC.N VCGC_OUT4 "
{7} WR_nDAC_CS2 >m " SLK 2 VOxO VCC_VCO 100n{ C354 0
_DAC_ _25M_ 100n]|C303 21 7
{7} WR_DAC_DIN ) WR DAC DIN ' " XIN CE OV3_3 CLEAN 100n{ C355 :
{7} WR_DAC_SCLKyyWR_DAC SCLK ! PRESCALER | o 25y pro OUTP |-&————CLK 125M WRPLL P 0 (9] oot Gass "
: PRI:0=11>4 ¢—DNF—5R—R141 PR OUTNO CLK_125M WRPLL N 0 {9} ”{ "
T ' oureutTveesEL | | DNPGR 145 oso OUTP1 g—g CLK_125M_WRPLL P_1 {9} R [
] i | 081:0=01>LvDS | § O Ost OUTN1 —=———)>CLK_125M_WRPLL_N_1 {9} —=GND !
R102 - ]
I vaso WRDAC1 ' ' OUTPUT DIVIDER DA oR JR147—24 ono ouTP2 |2 — 0
| ! ! DNPr—op R148 14 op; ouTnz P
WR_nDAC_CS1 5 [—— 2 0D2:0 = 011 > DIV by 4 R149 15 |
| Q SYNC VREF -——OVREF2.5 ' ' O0R 0D2 29 '
WR_DAG_DIN ) ) = OUTP3 55—
: _DAC_ 7V on e 2 A T?G WRCLK1 " ' GND= 199 ReG_cAP OUTN3 28— :
99 REG_CAP2
{ WR_DAC SCLK 8, scik vour 14 SR} WR DAC OUTf 1y vor_ou |-3—CLK.25M VX0 0 0 ; o o V3.3 CLEAN "
[ 8 | 5 = |, ! ! 16309 _1c310 +—5{ NCO RSTN 0 "
0 — GND VDD | GND VDD |-—OV3_0_VCTCXO 0 0 Tou  [T0u >—=" NCf - 100nc308 | "
' AD5662BRMZ-1 V3_3 CLEAN C312 S5353 35Nz ' ' 0SC_ouT " I||-GND '
100n -
] GND= ] ] 1 22 | o £ps |37 '
' L 100n }C301 L21 ! | = 33 EP1 EP6 [0
' I BLM{8EG231SN1D = GND ! ! GND 3 Epe EP7 [0 "
' = GND | | gg EP3 EP8 i? '
]
| ROOM: WRCLK_DAC1_CLK1 ! ! EP4 EP9 "
e e e e e e e = = = = ——————————————————————————————— =} ! 1 CDCM61004RHBT 1 '
] = GND = GND
{ ROOM: WRCLK_PLL '
b o o o o - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - =
o e e e e e o e e e o e e e e e e e )
] ]
R103 '
: v3_ WRDAC?2 '
| R DA cs2 5d synG vAer k2 OVREF2 5 '
WR_DAC_DIN '
= T on  ves ¢ T%” WRCLK2 ]
R100 98
WR_DAC_SCLK WR_DAC_OUT2
: _DAC_SC 6y scik vour 14 Fo50R] pin c_ou ; Vel OUT _%4—-— PPCLK_20M_VCXO {10} :
OE NC
] 8 lano  vop [ 100n 61 vop “:" GND ]
0 AD5662BRMZ-1 V3_3_CLEAN LF VCX0026156 - 20MHz |
| = GND |
| 100n]|C311 L19 120 100n]| €302 | |
BLM18EG251SN1D BLM18EG251SN1D L |
" =GND = GND "
: ROOM: WRCLK_DAC2_CLK2 : Tile Clocking: White Rabbit DAC, oscillators, PLL ;
Size | Type REV.
A3 | SE | oweno CSL_FTRN_AMC A
SHEET
8 oF 17




WR PLL
125 MHz

0000000000000 0000000000000

Fiber SFP, PCle <> FPGA connections

MTRIG to BPL
Libera PlatformB

:  IMPORTANT! : LOG1N
: Hispeed Gigabit lines:
o == e e, | Hispeed Gigabit ines: BANK GXB L1
' 1 : 100R differentia : —
| ovas SFP1 0 : : P RXD N UPPER RIGHT
] V3_3 [} : . K25 ) RX_L6N_REFCLK
. SFP_TX_FAULT SFP_TX_DIS : : _L6N_|
" L4 VCCT _TX | 2 [ FaulT Txois kB _TX | " eceeescecscescccscscscscsand l'fég RX_L6P_REFCLK
' SFP_RXD N 12 19 SFP_TXD N i f26 | RX_L7N_REFCLK
BLM18PG121SN1D S5 RD- TD- {5 —==Smr=To=p " Ri167 Fop—| RX_L7P_REFCLK
| 294 16 17 _(C295 _IC296 18 = RD+ TD+ e oR Foa—| RX_L8N_REFCLK
' T0u 00N f0on ~ [iou T0u f00n SFP_LOS 8 ' GND= RX_L8P_REFCLK
| s —- SFP_MODO : . SEPTXON 023 | o
— — — — — — - 5  SFP_MODT -
| GND GND GND GND GND GND MOD-DEF1 b5——Srrons ! Gav| TXLep
MOD-DEF2 |—————— *Goa| TXCLIN
] ! 53| TX_L7P
| - R110 | X Eoz| TX_L8N
] V33 |5 VCCR RATE SELECT 1K1 ovV3_3 ¢ X L8P
| | CLK_125M_WRPLL_C_N_1 N19
CLK_125M_ WRPLL C _P_1 L1_REFCLK2 LN
: BLM18PG121SN1D 1o looor 20 o1 vecTo—8 vee 7 VEE_T1 17 : — —— N18 | [1~REFCLK2 LP
VEE_T2
-T2 1750 5AGXMA3DAF2713N
| i0on  ~ [i0u [10u [100n VEE_T3 |
| |
" = = = = VCCRO—HVvcC R VEE Ri [ i
- - - - VEE_R2
| GND GND GND GND 211 caget VEE_R3 [t |
] 53| cage2 VEE_R4 :
| V2.5 cage3 = PCIE LO TX N o
! ) 2 cages cage1! |5 : ! {14} PCIE_LO_TX C_ LoneCsrs 2
% 5 100n ("%79 PCIE LO [X P ©
GND 14} PCIE_LO_TX_C_P o
i SjRlo4  SFP_MODO 26 g:ggg Ciggég 29 | {14} PCIE_LO_TX_ ook
| 0 J-Lg,_-p—mm—;] — ; 27 | Cage7 cages |22 12G addresses: ! Ol (14 PCIE_LO RX N E—WPC'E Lg—RX—N e 88
! O IR107 TX_ 1010000X (AOR) : specs | Q| (14 POELORXP — <
| KB o —2FP 05 357073 1010001X (A2h) * diagnostics § g
] 0 ] o
i {14) PCIE_CLK_N 100n el so
) e /77 ™ u ) e B — <
" = FACE_PLATE FACE_PLATE i
' GND 0
| |
| ! S
' ! '
| |
|_ROOM: SFP . i AMC PCle <> FPGA LOG1M :
g . '
0
i BANK GXB_LO
0
{8) CLK_125M_WRPLL_N_0 — — : bGE Lo XN amzg | OWER RIGHT '
{8} CLK_125M_WRPLL_P_0 - ~T0RY ABse | RX_LON_REFCLK '
! — S | RX_LoP_REFCLK '
{8} CLK_125M WRPLL N 1 s CIK oM WRPLE G P LOG1F ! v | RXLIN_REFCLK '
{8} CLK_125M_WRPLL_P_1 — —  bank oA 0 Vs | RX_L1P_REFCLK "
; RX_L2N_REFCLK
[ keep CLK pins Tree BANK 5A ! V26 | RX 2P REFOLK '
100n]|c577 CLK OSC C P_1 can swap ohters | R1166 To5 | RX L2P_

{8) CLK_OSC_P_1 S0 OGN T Iy S RX_L3N_REFCLK |
w0 © crkoscN -OSC_C N Ny | FOWER LEFT : L 128 | RX L3P _REFCLK '
>0 >~ CLK14N_DQ1R - RX_L4N_REFCLK
" O] (8 CLK OSC N0 ;gjﬂuc—%m‘ s <M Clki4p DQIR \ GND Fo| RX_L4P REFCLK :

o e e s | SR )

! l - !
P1 PCIE LO TX N AA23 !
7} LeD_UseR 1 K——F dpatr 2 3.3V ! TX_LON
- bank 8A { - - T2 = AA24 | TX |
pank g0 LOG1L +reep o1k osc pins LOGTK (1 LEDUSER v| Q1R 8 : o] TXLoP "
+ k CLK_125M_WRPLL + keep n.c. — — W2 — W24 —
+ czipswap RX 47, 51, 53 BANK 8D + can swap others BANK 8A 2 5V §7§ tEB_HgEE_4 77 | DQIR_18 ] HUZS TX_L1P :
+ can swap RX 54, 56, 58 2 5V N 7 | 5 U7 | DQIR_7 | W TX_L2N
it oy | TOPCETE niss e | e LG |
~15% — &7e| RX_T45N_CLK19N_DQ3T SPGB Aso—| RX_T81P_CLK23P {7} LED_USER 8 I DQIR_17 ! N23 | X L3P |
5 TOLK N ] AT6~| RX_T45P_CLK19P_DQ3T SFPMODZ 875 | TX_T82N —=— DQ1R_9 ' X—XW TX_L4N "
{15} TeINP ;3% RXT91P-GLK17P DQST (17 HSS_TX EN 5 (—C2] RX Taap-GLKOUT2 (13) MMC_PCIE EN ) ;g DQIRTT1 " purn v '
Ffi6-| RX_T49N_CLKO3 DQSN3T NC (CLK isolation)<-g>2— RX_T83N_CLK22N {13} FPGA2MMC_INT DQiR_1 TX_L5P '
A RX_T49P_CLKO2_DQS3T NC (CLK IsolatlonH RX_T83P_CLK22P {13} MMC2FPGA_USR_1 E DQ1R_13 ] PCle CLK C N Ute - i
{15} TCLK_IN_N_2§§E RX_T53N_CLK16N_DQ3T {17} HSS_TX_EN_4 {K—F== F19 RX_T79N {13} MMC2FPGA_USR_2 DQIR 5 ] = Ufg | REFCLKO_LN 0
{15} TCLK_IN_P_2 &2 RX_T53P_CLK16P_DQ3T (17) HSS RX EQ ENG¢——p5 TX T8ON | when #VINIG. SPI0 SEL FPGA s LO. {13} MMC_SPI0_SCK )» Ve DQIR_15 ' = REFCLKO_LP "
{12} LVTTL_CLK_N; B75 | RX_T47N_CLK18N_DQ3T {17} HSS_TX PE _EN{——555— RX_T84N_CLKOUT3 MMC_SPI0 MISO is driven by FPGA, {13} MMC_SPI0_MISOK——x¢— DQ1R_16 0 CLK OSC C N O R19
{12} LVTTL GLK P C7g | RX_T47P_CLK18P_DQ3T oLk GEEHEsgltem =55 RX_T86P_GLK21P 2 when SUIC SPi0 SeL FTCAHL {13} MMC_SPI0_| MOSI 75| DQ1R_6 ' ~05C C P 0 Rig| REFCLKI_LN )
{15} TCLK IN.N 3 D17 | RX_T56N_DQ3T m RX_T88N_CLK20N pinon mustbe b2 1) #MMC_SPIO_SEL_FPGA DQ1R_4 ' = REFCLK1_LP 0
{15} TCLK_IN_P_3 Fig | RX_T56P_DQ3T = RX_T88P_CLK20P S AGXVIASDAEZT 13N |
{15} TCLK_IN_N_4 G7s | RX_T58N_DQ3T SFP TX DIS A1 et o 1F ecccccccccccccccceccceeoed
{15} TCLK_IN_P 4 Ki7 | RX_T58P_DQ3T SFP TX FAULT  Aa3 | TX_T82P *—pg | 10_2F
{17} HSS_RX_| N RX_T54N_DQ3T SFP LOS RX_T86N_CLK21N MMC QUIESCE OUT R 10_3F
117} Hss_RX P 4S— 917 | pxTe4p DQST = e RXCT79P I {13} MMC_QUIESCE OUT % Sggg —QUIESCE N R B0
{17} HSS_RX_EN_1 {——5- TX T87P {13} MMC_QUIESCE_IN = — 10_5F
{15} TCLK_OUT_N_1 —S]g TX_T48N {17} HSS_RX _EN_2 %3 TX_T87N X% 10_6F
{15} TCLK OUT_P_1 {{——75—( TX_T48P_DQ3T {17} HSS_RX_EN_3 {{—F57—| TX_T80P MMC_QUIESCE_OUT - MMC notifies FPGA that AMC will be shut down »—— DQIR_3
{15} TCLK_OUT_| N — = TX_T46N {17} HSS_RX_EN_4 o] TX_T89N_RzZQ 6 MMC_QUIESCE_IN - FPGA notifies MMC that FPGA is ready for shutdown U3
{15} TCLK_OUT_P_2 {——&7g~| TX_T46P_DQ3T {17} HSS_TX_EN_{ 22 Ga1 TX_T85N_CLKO1,CLKON *—75| DASN1R
Fsi %t? 8% l;l 3 <——F7g| TXT_50N_CLKO1,CLKON {17} HSS_TX_EN 2 TX_T85P_CLKOO,CLKOP MMC_QUIESCE IN_DNP R20 »—= DQS1R
15 “P_3 K&——F30 TX_T50P_GLKOO.CLKOP_DQ3T NG (CLK isolation) 221 TX T89P
{15} LIB_TRIG_N_O % TX_T52N F20 = <7 10_VREFB5ANO
{15} LIB_TRIG_P_0 TX_T52P_DQ3T 10_0K 5
(15) LIB_TRIG N 1 ——18 1 1x 756N <820 | | 5-VREFBBAND SAGXMAGDAF2713N
{15} LIB_TRIG P 1 <{K——h3e— TX_T55P_DQ3T i
1 et e SRR
— 15 59P_DQ3
{15} LIB_TRIG_N 3~ éé—gg X T57N
{15} LIB_TRIG_P_3 <{——="° TX T57P_DQ3T
FI7 | st Tite  Fiber SFP, PCle <> FPGA connections
G17
I0_VREFBSDNO Size | Type REV.
5AGXMA3D4F27I3N A3 | SE CSL FTRN AMC A
DWG.NO. — _
SHEET
9 oF 17




5 4 3 2 1

LT T ket

Power supply for output drivers

1O block power supply, FPGA <> 10 block connections

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

LVTTL 1O data inputs
LVDS, up to 200MHz

LVTTL IO data outputs
LVDS, up to 200MHz

0 |
0 V12_0CAR ]
o)
I, LOG1H ' PRUNSVS IO epRUN 3V3 10 {13} :
+ keep CRC_ERROR 0 RUN driven by MMC or PGOOD_3V3_I0
+ kepp PCIE_RST | - AUX V12 presence POWIO33A ———="=—— 3»PGOOD_3V3_I0 {13} ]
+ can swap others | paANK TA 0 Sle PRUN 3V3 10 H5 Mo o o Aux |-E8 ]
| e !
- bank 7D - ‘ LOG1J TOP LEFT 3_3V 0 BIAS G5 ]
+ can swa rou; alrs
+ can swag X groug gairs BANK 7D % RX_T1N | PGOOD_3V3_I0 H6 G6 R132 !
> X—gg | RX_TIP | ~ T i PGOOD  SYNG p——ToK JR132 '
Te] 52| TX_TSN_PR_REQUEST Q H |
k1o | TOP CENTER 22+ TX T5P_PR DONE ! X red Aoy L [(5aK]R131 ¢ "
{16} MLVDIO_IN_N_1 ;@ RX_T32N_DQ2T {6) CRC_ERROR——7 RX_T4N_CRC_ERROR ! ot ¢ F7 a7 R129 |
{16} MLVDIO_IN_P_1 A4 | RX_T32P_DQ2T »—G3~| RX_T6P_INIT_DONE ] sl »——N SHARE RT 1
{16} MLVDIO_IN_N_2 AT5| RX_T43N_DQ2T {12} #LVTTL_IN_CLK_EN <<———%5- RX_T2P_DEV_OE | x LTMB023EV !
{16} MLVDIO_IN_P_2 RX_T43P_DQ2T RX_T4P_CVP_CONFDONE | = 0
{16} MLVDIO_IN_N_32 E’\}g RX_T39N_DQ2T {11} #LVTIO_OE_1 A4 ' =GN GND= |
{16} MLVDIO_IN_P_3 £13| RX_T39P_DQ2T {11} #LVTIO_OE_2¢¢———pg=— TX_T7P_PR_ERROR " - 0
{16} MLVDIO IN'N 4§ 575 RX_T41N_DQ2T {11} #LVTIO OE 3———pg2— RX_T6N_NCEO POWIO33B
{16} MLVDIO_IN_P_4 C1o| RX_T41P_DQ2T {12} #LVTIO_OE_4¢¢———G5— TX_T7N_PR_READY 0 &1 Al POWIO33C !
{16} MLVDIO_IN_N_52 515 RX_T38N_DQ2T {12} #LVTIO_OE_5<<———=— RX_T2N_DEV_CLRN | Go| VUINT  V_OUT! 3 A5 r6 0
{16} MLVDIO_IN_P_5 ATo| RX_T38P_DQ2T 56 | G5 VIIN2  V_OUT2 [z3 Ag| GND1  GND24 [ |
{16} MLVDIO_IN_N_6 ; A7 | RX_T34N_DQSN2T &g 10_0H ' A7 VN3 V_OUT3 a7 A7 GND2  GND23 [ &5 0
{16} MLVDIO_IN_P_& J12 | RX_T34P_DQs2T R229 »—=—10_RzQ_5 § V12.0CAR mz V_IN4  V_OUT4 g3 B5] GND3  GND22 g5 0
{16} MLVDIO_IN_N_72W RX_T36N_DQ2T {13} #MMC_PCIE_RST> J7 A3 | VN5 V_OUT5 g5 TPig V33 ODRV B6 | GND4  GND21 ¢4
{16} MLVDIO_IN_P_7 Cio | RX_T36P_DQ2T 10_VREFB7ANO 0 V_IN6 V_OUT6 g3 - g7 ] GND5  GND20 g3 |
{{‘ 6}} MRS ;gﬂ RX_T30N_DQ2T |#MMC PCIE RST R__F6 ! V_OUT7 I"Bg C5 | GND6  GND19 75 :
16 _IN_P_8 RX_T30P_DQ2T — NPERSTLO V_0UT8 GND7 GND18
Gta | o SAGXMASDAF2713N : 331 G330 v_ouTs &3 S8 1GND8  GND17 |5 '
{16} MLVDIO_OUT_N_ 122 F1a | TX_T42N foon " fiOu V_OUT10 [&3 57| GND9  GND16 55 i
{16} MLVDIO_OUT_P_1 D14 TX_T42P_DQ2T | V_OUT11 Gz 22u 100u_[100u Dz | GND10  GND15 |58
{16} MLVDIO_OUT_N ZEET TX_T4ON LOG1B | V_OUT12 55 GND11 GND14 |5z |
{16} MLVDIO OUT P 2 {17 TX_T40P_DQ2T pank 30 | = = TME0o3EY — _— == GND12 GND13 0
{16} MLVDIO_OUT_N_3 2 J13 TX_T44N + keep HHS_TX_x on TX half, BANK 3D 2 5V ] GND GND GND GND GND LTM8023EV )
{16} MLVDIO_OUT P_3 E15| TX_T44P_DQ2T or move to bank 3a - i = GND GND= |
{16} MLVDIO_OUT_N_4 Diz | TX_T37N + can swap ohters - -
{16} MLVDIO_OUT_P_4 &——pg77-| TX_T37P_DQ2T % AD18 BOTTOM RIGHT ! ROOM: I0_POWER |
(16) MLVDIO_OUT N5 C——33— TX_T33N | (1) LVTIO TERM EN K¢———=2o— RX_B32N_DQ1B 0 HO_ )
{16} MLVDlO OUTP5 G12 TX_TSSP_DQZT [s)) {11} |_VT|O_|_ED_ACT1 WRX_B(SZP_DCHB g g S U |
{16} MLVDIO_OUT_N 622— TX_T35N ‘w| {11} LVTIO_LED DIR_1 RX_B36P_DQ1B
{16) MLVDIO OUT P 6 % TX T35P_DQ2T - {11} LVTIO_TERM EN . T\Fqg RX_B34P_DQ1B
{16) MLVDIO OUT N 7 (¢——F3— TX_T31N ° {11} LVTIO LED ACT 2¢¢——pran RX_B45P_CLK7P_DQ1B
{16} MLVDIO_OUT_P_7 TX_T31P_DQ2T c {11} LVTIO_LED_DIR 2 K vis | RX_B36N_DQ1B
13 ol (11} LVTIO_TERM EN —Wie | RX_B37N_CLK4N_DQ1B
2221 pQ2T ©| {11} LVTIOLED ACT 3C——¢7e—| RX_B37P_CLK4P_DQ1B
his ol {11} LVTIO LED DIR 3 AFTe | RX_B39N_CLK5N_DQ1B
o meron | I iR
F { {}11}L V%’Yg?'ElhEl\/? ED’\ll 4 ——act4| RX_B43P CLK6P DQIB LOG1E
S 12 W15 | RX_B43N_CLK6N DQ1B _ bank 4D
R LOG1I 2| @ Lo tep act s&—— W1 RX BaiP Clko2 DASTB < keep fee D02, TOVREE | BANK 463.3V
{7} LVTIO_LED_DIR_5 T Wig | RX_B41N_CLKO3_DQSN1B + can swap other

+ can swap RX group pairs

+ can swap TX group pairs BANK 7C > »— RX_B34N_DQ1B

BOTTOM CENTER

(T} {7} LED STATUS 1<{(—RA18 | oo Bain {16) MLVDIO_DE 1 (—AE12 1 oy a51p paos
6 TOP LEFT H {7} LED_STATUS 2 As}g TX_B31P_DQ1B {16} #MLVDIO_RE_1 ﬁglg RX_B47N_DQ2B
{11} LVTIO_IN_N_ Ac—| RX_T19N_DQSN1T {7} LED_STATUS_3{{——z5— TX B33N {16} MLVDIO_DE_2 S¢—457,| RX_B49N_DQ2B
{11} LVTIO_IN P_ Sa RX_T19P_DQSTT {7} LED_STATUS 4<¢——=22— TX_B33P_DQ1iB {16} #MLVDIO_RE 2 < —3F737| RX_B51N_DQ2B
{11} LVTIO_IN N2 RX_T21N_DQ1T {7} LED_STATUS_5<¢—7=a7—{ TX_B35N {16} MLVDIO_DE 3 $§—43-| RX_B47P_DQ28B
{11} LVTIO_IN_P_2 Eg RX_T21P_DQIT {7} LED STATUS 6 % TX_B35P_DQ1B {16} #MLVDIO_RE 3 AXB TX B48N
) e A s B T oo 0 TSP s 157 MBS Ry S T et oo
{12} LVTRD_I_N__N_4§ g RX_T17N_DQ1T (17} HS_S_'szN_ZE +}g TX B3N~ {16} MLVDIO_DE_5 22 A\E{}? o Bagb DQ2B
{12} LVTIO_IN_P_4 Fo| RX_T17P_DQIT (17) HSS_TX P 2Q—AZI8 1X B3gP Q1B {16} #MLVDIO_RE_5 ——xFqz| TX B55N
{12} LVTIO_IN.N_5 &o| RX_T23N_DQ1T {17} HSS_TX_N_ E—A% TX_B40N_CLKO1,CLKON {16} MLVDIO_DE_6 22 Vi | RX_B52N_DQ2B
{12} LVTIO_IN_P_5 Dg | RX_T23P_DQ1T {17} HSS_TX P_. via | TX_B40P_CLKO0,CLKOP_DQ1B {16} #MLVDIO_RE_6 AC10 | TX_B46N
82+ RX_T24N_DQIT {17} HSS_TX N_&EW TX_B44N {16} MLVDIO_DE 7 EE—W‘O RX_B54N_DQ2B
g RX_T24P_DQIT {17} HSS_TX_P_4&<——="""+ TX_B44P_DQ1B {16} #MLVDIO_RE_7 {<&—pana7g | RX_B58P_DQ2B
B9 ! RX T26N DOIT At {16} MLVDIO_DE_8 22 Yio| TX_B59P_DQ2B
. D9 | BX T26P DT DQ1B {16} #MLVDIO_RE_8 TX_B59N
{17} HSS_RX_N_3 RX_T28N_DQ1T
{17} HSS RX_P_35—C19 | px~T28P DQIT <181 |0_VREFB3DNO {16} MLVDIO FSENEE ——— Vi TX B50P DG28
TN {16} #MLVDIO_PDN Aco | RX_B58N_DQ2B

{1

LVTIO_OUT_N 122 ﬁg TX_T25N
{1

LVTIO_OUT P_1 T7 | TX_T25P_DQ1IT
} LVTIO_OUT_N 222 57 TX_T22N - bank 32

{15} #TCLK_EN 1é§ AFg | RX_B60P_DQ2B
{15} TCLK_DIR A | RX_B56P_DQS2B
{15} #TCLK_EN 2§2 ADg | TX_B57P_DQ2B

LOG1A

1}
1}
{11 _
{11 } LVTIO_OUT_P 2P| TX.T22P_DQIT + keep CLK_20M_VCXO {15} TCLK_DIR ACTT | TX_B57N
{11} LVTIO_OUT_N 05 TX_T18N + can move hss_rx_1, BANK 3A 2 5V {15} #TCLK_EN ngé AD11 | 1XB53N
{11} LVTIO_OUT P 3 o Gs | X_T18P_DQIT hss_rx_2 3 . {15} TCLK_DIR —Wis | 1XB53P_DQ2B
{12} LVTIO_OUT N_4 TX_T20N to bank 3A {15} #TCLK_EN_4 TX_B46P_DQ2B
~__F8 | BOTTOM RIGHT __AATT |
{12} LVTIO OUT p 4<&——gg | TX_T20P_DQ1T AB21 {15} TCLK DIR_&&—4E75| TX_B55P_DQ2B
12} LVTIO_OUT ——Jo | TX_T16N {17} HSS_RX N_2 RX_B2N_CLKON AB9 | RX_B56N_DQSN2B
12} LVTIO_OUT | P 5 o | TX_T16P_DQ1IT {17} HSS_RX_P_2 RX_B2P_CLKOP {15} LIB_TRIG_OE <<T10 RX_B60N_DQ2B
{16} MLVDIO_OUT_N_8 <<——gz— TX_T29N {17} HSS_RX_N_1 RX_B4N_CLK1IN E RX_B54P_DQ2B
{16} MLVDIO_OUT_P_8<{—p=e— TX_T29P_DQ1IT {17} HSS_RX_P_1 RX_B4P_CLK1P RX_B52P_DQ2B
{15} TCLK_OUT_N_4 T70| TX_T27N NC (CLK isolation) F23 RX_B6N_CLKOUT3 B12
{15} TCLK_OUT_P_4 <{———— TX_T27P_DQ1iT RX_B6P_CLKOUT2 DQ2B
E1o NC (CLK isolation) F21 RX_B7N_CLK2N A12
><——— DQiT {8} CLK_20M_VCXOD>—7rre— F19 RX_B7P_CLK2P I0_VREFB4DNO
RX_BON_CLK3N SAGXMA3D4F2713N
<10 I0_VREFB7CNO NC (CLK isolation) E19 RX_B9P_CLK3P
RX_B11N
5AGXMA3D4F2713N F18 RX B11P
ng TX_B1N_RZQ_0
Y21 | TX_B1P
A57 | TX_B3N
D53 | TX_B3P
;plzzs &—Egg-gbfggvgtﬁgg (1) - OR solder connection,
XAS% TX B8N ’ to test regulator outputs
“ACT9 | $§_E?(F)’N before connecting to load
JAD1Y | SAD19 | 13 Riop Tite 10 block power supply, FPGA <> 10 block connections
Y19
I0_0A -
Y20 115 Size | Type REV.
IO_VREFB3ANO A
5AGXMA3D4F2713N A3 | SE | pbwano. CSL—FTRN—AMC <TEET
100F 17

o
EN
[N
[N




LVTTL 1O blocks 1-3

[ e e e e o e e e e e e e e e e e e e e e e e = |
] ]
' Two drivers in parallel . ODAt1 , oot s oT1 , PNPrTgERS0s )
0 ~ % A — R A LVTIO_OUT_P_1 {10} 0
' for - 48mA output current V33_ODRV ﬁﬁ o V33_ODRV -L<I;§:B 5 : LVTIO_OUT_N_1 {10} v33_ODRv |
! o for driving 50ohm load o—51vee onp B2 I o—vee enn L|||-GND _OUT_N_ 0 !
1
I 3 1 TTLIO1  [F900 . 10_OD1 SN74LVC1G125DCK  GND SNG5LVDT2DBY D201 ——=—R223 _ LVTIO LED ACT B 1 100n|C500 '
{ 2{EPL00.250NTN —— ODBH1 (B VH9G LIKS | '
:00.250. T40mA-60V ivi i
| , TS i . ) ’ 10 Activity Indicator 100n/|C501 |
| qfef<fe Y A #LVTIO_OE_1 {10} ]
' cDSOBE23-TosL V33_ODRV ﬁﬁ *\; K 172056v33_ODRV 100n|C502 '
| =GND —GND GNT= o VCC GND I D202 —5—R222  LVTIO LED DIR B 1 100n[C503 |
i SN74LVC1G125DCK  GND TR VHOF Lee 1 0
0 » 052? s R502 IB1 IT1 10 Direction Indicator 100n||C504 0
! BSHT03 R503 0B 2 4 5 4 = = |
A v D -L[>L__ v LVTIO_IN_P_1 {10} = =
: © 250mW RS04 13 ﬁﬁ_ 5 VBBODRV ., B3 LVTIO IN. N 1 {10} GND GND :
" RS01 - GND VCC o GND  VCC [——OV33_ODRV "
i _'_ 2K — GND SN74LVC1G125DCK GND  SN65LVDS1DBV i
i = GND LVTIO_TERM_EN_1 {10} i
] ]
! ROOM: I0_BLOCK_1 0
leccccccccrcccccccccccc e e oo oo oo oo oo oo oo oo o o o o o - o o o e > > > > P > P P P > > P > > P > > > > = e > = - - - = = o
[ e e e e o e e e e e e e e e e e e e e e e e = |
] ]
' Two drivers in parallel . ODA2 , 0 ora s oT2 | PNPTERS )
! for ~48mA output current V33 ODRV Y—gl: _A 5 V33 ODRV R‘L<1;{A 7 T 2 tﬁ:g_gﬁ_m_g {11 %} |
: o for driving 500hm load 5 oo and P 0 oo and [Z][lGND -OUT_N.2 {10} v33_ODRY :
2
| D 1 TTLIo2  F901 . 10_OD2 SN74LVC1G125DCK  GND SNB5LVDT2DBY D204 —=—R225  LVTIO LED ACT B 2 100n|[C507 0
0 EPL.00.250.NTN oA c0v B Vea LIS 0
| , T2 . . ODB2 ) ’ 10 Activity Indicator 100n/|C506 |
I e T ' A #LVTIO_OE_2 {10} i
' CDSOB323-To5L V33_ODRV ﬁﬁ ot K 152146v33_ODRV 100n]|C509 '
| =GND = GND GND= © voe_GND [ D203 —5—R224  LVTIO LED DIR B 2 100n|[C508 '
i SN74LVC1G125DCK  GND TR VHOF Lt I 0
0 » 052] s R507 IB2 IT2 10 Direction Indicator 100n||C505 0
! BSHTO3 2 4 5 4 = = |
A v D v LVTIO_IN_P_2 {10} = =
: 250mW RS0 1 ﬁﬁ_ S V@ oo ‘L[>E g ;;LVTIO_IN_N_2 10} GND GND :
" RS11 - GND VCC o GND  VCC [——OV33_ODRV "
i _'_ — GND SN74LVC1G125DCK GND  SN65LVDS1DBV i
' = GND <LVTIO_TERM_EN_2 {10} 0
] ]
! ROOM: I0_BLOCK_2 0
leccccccccrcccccccccccc e e oo oo oo oo oo oo oo oo o o o o o - o o o e > > > > P > P P P > > P > > P > > > > = e > = - - - = = o
[ e e e e o e e e e e e e e e e e e e e e e e = |
] ]
| Two drivers in parallel . ODA3 5 10.0T3 5 OT3 5 PNP[TooR]RY26 !
! for ~48mA output current V33 ODRV Y—gl: _A 5 V33 ODRV R‘L<1;{A 7 T 2 tﬁ:g_gﬁ_m_g {11 %} |
: for driving 50o0hm load o—51veo Gﬁg 3 ||, o vee GNS L“l-GND _OUT_N_3 {10} D206 —rz—R230 _ LVTIO LED ACT B 3 V33_8DRV :
TTLIOS (B VHIG LIS
F502 L .
: ))(EPL X 01 = NTLTLIO:S 502 _ 10_0D3 SN740LVIC)1 E ;E:DCK GND SN65LVDT2DBV 10 Activity Indicator 100n]|C512 :
00.250. T40mA-60V
] TVS3 100n||C511 i
2 1 R52 4 2
| oto Y—? |:7A <#LVTIO_OE_3 {10} ]
0 CDSOD323-TosL V33_ODRV OF P3 i 2K J79236v33 ODRV o S s T "
— — O———vV ND ' N . R
I =GND =GND GND= cc_a 10 Direction Indicator 100n|[C513 |
0 SN74LVC1G125DCK  GND 0
| Q502 |B3 |T3 = 100n||C510 0
2 oW 3 _ R518 GND
' I "
" BSH103 [_RS21 450RT—! =T f Lﬁ_y 4 5 D_"[>E % ‘3‘ LVTIO_IN_P_3 {10} GND |
0 250mwW — 2K 390k 5 V38 ODRV. Z LVTIO_IN_N_3 {10} !
" RS20 - GND VCC o GND VCC [——OV33_ODRV "
i _'_ — GND SN74LVC1G125DCK GND  SN65LVDS1DBV i
' = GND < LVTIO_TERM_EN_3 {10} 0
] ]
! ROOM: I0_BLOCK_3 0
leccccccccrcccccccccccc e e oo oo oo oo oo oo oo oo o o o o o - o o o e > > > > P > P P P > > P > > P > > > > = e > = - - - = = o
DRVIOLED1
AT TEB DR B &1 A1 ﬁg LVTIO_LED_ACT_1 {10}
TVIO [ED ACT B 2 16 | B2 A2 g LVTIO_LED_DIR_1 {10}
VIO [ED DR B2 75 | B3 A3 5 LVIIO_LED_ACT2 (10}
TVTIO LED_ACT B 3 14 | B4 Ad T LVTIO_LED_DIR 2 {10}
VIO LED DR B3 13| B5 AS 7 LVTIO_LED_ACT_3 {10}
TVTIO LED ACT B 4715 B6 A6 g LVTIO_LED DIR_3 {10}
{12} LVTIO_LED_ACT B_4 TED DIR B 4 10 B7 A7 g LVTIO_LED_ACT 4 {10}
{12} LVTIO_LED_DIR_B_4 —— B8 A8 LVTIO_LED_DIR_4 {10}
1y DIR OE :)% Tite | VTTL 1O blocks 1-3
20 THERMAL |55
V3 30 VvCC  GND Size | Type REV.
SN74LVC245ARGYR A
100n||C551 A3 | SE | bwano. CSL_FTRN_AMC
I 1 SHEET
—= GND 110F 17

5 4 3 2 1




LVTTL 10 blocks 4-5, IO CLOCK input

ROOM: I0_BLOCK_CLK

CHLVTTL_IN_CLK_EN {10}

D208
WRZSZ

LB VHIG
10 Activity Indicator

D207 oK 18231
L=n |

LR VH9F
10 Direction Indicator

D210
WRZ:M

LB VHIG
10 Activity Indicator

D209 oK 18233
L=__1

LR VH9F
10 Direction Indicator

< LVTIO_LED_ACT_B_5 {7}

<LVTIO_LED DIR_B 5 {7}

<LVTIO_LED_DIR_B_4 ({11}

< LVTIO_LED_ACT_B_4 {11}

100n

V33_ODRV
o

C518

100n

C517

100n

C515

100n

C519

100n

C516

100n

V33_ODRV
o

C523

100n

C522

100n

C520

100n

C524

100n

C521

(o s e e o s e e e e D D D D P D D D D D D D D D D D D D D G D D D D G D D D D P D D =D D P G G5 =D =D D G =5 =D =D P = =5 =D =D P =D =5 =D =D =P G =5 =D =D =P =D =5 =» > > > @5 @» @» @ . @ @ -

V33_ODRV
o

0
| Two drivers in parallel . ODA4 5 0 OT4 5 OoT4 s 35
! for ~48mA output current Yﬁj 1 y R‘L<1;{A 7 TS LVTIO OUT P 4 {10}
| for driving 500hm load V33_ODRV OE P3 V33_ODRV B 3 LVTIO_OUT_N_4 {10}
I TTLo4 g O——— VCC GND I O—— vCC GND —||I-GND
3 1 TTLIo4  FR08 . I0_OD4 SN74LVC1G125DCK  GND SN65LVDT2DBY
: Z{EPL.00.250.NTN oA m VA‘EOV ODB4

2 1 R534 4 2
1 alels)o v A <#LVTIO_OE_4 {10}
' cDSOBE23-TosL V33_ODRV ﬁﬁ *\; K _172326v33_ODRV
| =cno D OGN o—>{vcc G&ND Ik
| SN74LVC1G125DCK  GND

Q503

: 2 oMo 3 RS27 e | IB4 IT4
" BSH103 13 ] - ? A E L4 5,05 v ‘31 LVTIO_IN_P_4 {10}
] 250mW [2K ] 3 OE 5 VB ODRV. Z3 LVTIO_IN_N_4 {10}
' R529 - GND VCC 0 'l GND VCC OV33_ODRV
i _'_ — GND SN74LVC1G125DCK GND  SN65LVDS1DBV
" = GND <LVTIO_TERM_EN_4 {10}
0
| ROOM: I0_BLOCK_4
e cccccc e e e o oo oo oo oo e oo oo e - - - - - - - - - - - - - - - - = - = - = e e e e e . = = - - - - - - -
L ek |
0
| Two drivers in parallel . ODAS5 5 0 OT5 5 OT5 s 44
) for ~48mA output current Yﬁj 7 = R‘L<1;{A 7 TS LVTIO OUT P 5 {10}
! for driving 50ohm load V83 _ODRV 4 OE P3 V33_ODRV B 3 LVTIO_OUT N5 {10}
I TTLOs g O——— VCC GND I O—— vCC GND —||I-GND
1S 1 TTLIOs  F904 . I0_OD5 SN74LVC1G125DCK  GND SNB5LVDT2DBY
: Z{EPL.00.250.NTN oA m VA'SOV ODB5

2 e 4 R54 4 2
)| Nfof<fo \% A <#LVTIO_OE_5 {10}
' cDSOB523-TosL V33_ODRV ﬁﬁ *\; K 15241 5v33_ODRV
| =cno D OGN o—>{vcc aND Ik
| SN74LVC1G125DCK  GND

Q504

: 2wt o Asss IB5 IT5
" BSH103 — ﬁ_y 4 5y b = LVTIO_IN_P_5 {10}
] 250mW ﬁ-—O-ZK 3 OE 5 V33_ODRV 2 Z3 LVTIO_IN_N_5 {10}
" Rs38 - t GND VCC [—0 I||— GND VCC [——OV33_ODRV
i _'_ — GND SN74LVC1G125DCK GND  SN65LVDS1DBV
i = GND { LVTIO_TERM_EN_5 {10}
0
| ROOM: I0_BLOCK_5
Fr——cecccccccc e e ——;
! IB6 IT6
| 2y A v 2 5y b v -2 LVTTL CLK P {9}
i V33 ODRVO— 2K i — 14 ﬁﬁ_ 5 V33 ODRV » _"[>E 73 LVTTL_CLK_N {9}
0 GND VCC [—0 _ [ | GND_ VGG [——0V33 ODRV
0 — SN74LVC1G125DCK —  SNB5LVDST1DBV
] GND GND
0
0

——

Tle | VTTL IO blocks 4-5, IO CLOCK input

Size | Type REV.

A3 | SE | oweno CSL_FTRN_AMC A
SHEET
120F 17




5

4

M
: MS user push buttonP
| BMP  ——RITy BM1 V3
' iy T, #MMC_PB1 3.mp MMC user LEDs )
4 - R96
I GND|| 100n o 1 R red #MMC_ULE '
] S _{aND |||'GND 510R |84 aner o e M MC I PM
0
: KMR223G-LFG LT QH9G N%UZ #MMC_ULED_1 ' ; I
0 0
(R X PBM2 ' PMX1
0 [ToR A8 3 ] V33_MP_BP! 8
" \ 1_#MMC_PB2_JCON i -BPLO IN1 STAT _%
491 4 #MM V3 6 —
0 GND|| [100n 51 1 {2 “I'GND as MclngB_z used 0 30— Ne—T ouT o R V33 MP
'5.09 ND reset : L2y vsns v A EToRR1095 -
1 BOOM: MMC_PE! KMR223G-LFG 2d en _-j
EN
pm—- L e e e e ' anp= oD | HTRSTMMC (14

| us e —————— e ! M rhezr Y I ek e ha
" B <> UART for M - = - - - - - - - - - - - - - - - - - | _iEPOWerMUx; GND—= MMC JTAG CK_MMC {14}

MC consol e - crate: V33 MP_BPL JTAG1 {14}
1 USBCON2 e (on the front panerf""'--- out = Va3 MP_BPL >08V 1 connector |vas ue D s

. - in crate  / . VC —
: St MMC_USB_VBUS , DUSB? IT posSs! ri6s = Xsf_MP_B’P?_n(g\%)iosv 5 GNB1  TOLIISWOLR 2 [room 1032 TS TC ) ;;Vz 14 v V33_MPo
_ ut = V. . R103! = H 3_M
: 2431 5;_ i ~0SE | 1 LUSB2 4 MMC USB L DMT_ rHDh 4T MMC_USB VBUS —=—R162 | V : - %_’ S‘$CD|§/NU TD(—?—BSI\//'\\I‘O g 88: R 033 ﬁgg—’\l\ﬁﬁl\[\ﬂg i m H 13 jp(\_‘,/lg_mmg 0_ Ii. 57
& = AT _USB L DM _ 3 | toiét [4K7 1 BUS_SEN GND! u R1035 JTDI H[ 1 - R

S5 2215 L2 . 12, MMC U ’ _SENSE 3 #RESET P2 O0R LMMC 6 1 cIDOMMG oK 191
! s6 | 2 A WG Use L op o s _USB L DM r—spjR164 MMC ' = M50-3600542 il TPz JCON | I | 8 e PE: oK fA 128 365
0 4232090 — o €75 m 9 . MMC_USB_L DP L3R | _USB_R_DM : ND -ut‘ § #MNC_PB2_JCON9 R159 1000
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DSS0LV00TTLD
c457]100n
GND= 7 TCLK_OUTB N 4 TCKSW4
{10} TCLK OUT N 4 ILNT\PO N —5—TCIK OUTB P 4 TCLK OUTB P 4 9
{10} TCLK_OUT_P_4 I_P O_P = = TCIK OUTB N 48 | B P— A_P jETCLK BPL_P_4 {14}
NC = B_N—T1A_N TCLK_BPL_N_4 {14}
8 _| |
DAP EN TCLK_INB_P_4 __ #TCLK_EN_4
{10} LIB_TRIG_OE ), LIB_TRIG OF_rerjR1i0e GND  VvCC E—WS_S TCIK INE N 4 Zs c_p- xsp pA=mnd
GND= DS90LV001TLD C N~ SEL f4_TCLK DIR 4
ICKB4 R1191 v3_30—> vpp GND ﬂ“l- GND
[100R ]
{9} TCLK_IN.N 4 e7s oN I N ._FH [—— ] TCL_'__i CBTL01023GM
{9} TCLK_IN_P_4 oPp P |5 —
TCLK DIR_4 NG
TOKDIR 4 g8y | g [D
V3_30 VCC  GND j—“l GND
DSS0LVO0TTLD
V3_30 OCKB1-4 V330 ICKB1-4 v3 30 TCKSW1-4
c459l100on C463H100n C443H100n TCLK DIR FICLK ENx- V3 3
X- Switc! Isable y default, —
by default direction is CLK output (FPGA>BPL), TCLK lines disconnected from BPL. (o]
C460|/1100n 1 caedioon | L caadllioon | o) b{'jgﬂ(s IB\lfv;rds FPGA are disab 89145 10} #TCLK_EN. 1 5 R1135
10 _DIR_1 0 _EN_
c461|{toon C465][100n C445][100n 10} TOLK DIR 2 0 : jg 10} #TOLK EN 2 o ; gg
{10} TCLK_DIR 3 0 {10} #TCLK_EN_3 0
c462]t00n C466][100n C446lf100n 10} TOLK DIR 4 Ok |R1148 10} #TOLK EN 4 OKJR1138
GND= 1 1 GND=
GND= GND=

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

Uy

Size | Type REV.

A3 | SE | oweno CSL_FTRN_AMC A
SHEET
150F 17




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

{10} MLVDIO_FSEN >MN
{10} #MLVDIO_PDN $y—MLVDIO PDN
OTB1 ITB1
{10} MLVDIO_OUT_P_1 i A:%j>‘rR | 5 MLVDIO_OUT 1 {10} MLVDIO_IN_P_1 % v jq—'_D ‘M
{10} MLVDIO_OUT_N_1>—¥ B ; {10} MLVDIO_IN_N_1<&—5 Z 5
GND VCC [-—O0V3.3 V3_ VCC GND —||I-GND
GND=SN65LVDT2DBV SN65LVDS1DBV
0TB2 ITB2
{10} MLVDIO_OUT_P_2 i A:%j>‘rR | 5 MLVDIO_OUT 2 {10} MLVDIO_IN_P_2 % v jq—'_D ‘M
{10} MLVDIO_OUT_N_2>—4 B ; {10} MLVDIO_IN_N 24— Z 5
GND VCG [——OV3_3 V3. VCC  GND —||I-GND
GND=SN65LVDT2DBV SN65LVDS1DBV
OTB3 ITB3
{10} MLVDIO_OUT P 3%>-3 A}j>_rR | 5 MLVDIO_OUT 3 (10} MLvDIo N P 3¢+ T __c|<]"_D 5 MLVDIO_IN 3
{10} MLVDIO_OUT_N_3)>—¥ B ; {10} MLVDIO_IN_N_3<&—5 Z 5
GND VCC [-—O0V3.3 V3_ VCC GND —||I-GND
GND=SN65LVDT2DBV SN65LVDS1DBV
oTB4 ITB4
{10} MLVDIO_OUT P_4 i A}j>_rR 5 MLVDIO_OUT 4 {10} MLVDIO_IN_P_4 % v __c|<]"_D 5 MLVDIO_IN_4
{10} MLVDIO_OUT_N_45>—>¥ B ; {10} MLVDIO_IN_N_4<<—5 Z 5
GND VCC [-—O0V3.3 V3_ VCC GND —||I-GND
GND=SN65LVDT2DBV SN65LVDS1DBV
7]
o
72}
[a]
3 OTB5 ITB5
< {10} MLVDIO_OUT_P_5 i A:%j>‘rR | 5 MLVDIO_OUT 5 {10} MLVDIO_IN_P_5 % v jq—'_D ‘M
o {10} MLVDIO_OUT_N_5)>—4 B ; {10} MLVDIO_IN_N 5~ Z 5
a GND VCG [——OV3_3 V3. VCC  GND —||I-GND
L GND=SN65LVDT2DBV SN65LVDS1DBV
OTB6 ITB6
{10} MLVDIO_OUT_P_6 i A:%j>‘rR | 5 MLVDIO_OUT 6 {10} MLVDIO_IN_P_6 % v jq—'_D ‘M
{10} MLVDIO_OUT_N_6)>—¥ B ; {10} MLVDIO_IN_N_6<&—5 Z 5
GND VCC [-—O0V3 3 V3_ VCC GND —||I-GND
GND=SN65LVDT2DBV SN65LVDS1DBV
OTB7 ITB7
{10} MLVDIO_OUT_P_7 i A:%j>‘rR | 5 MLVDIO_OUT 7 {10} MLVDIO_IN_P_7 % v jq—'_D ‘M
{10} MLVDIO_OUT_N_7>—>¥ B ; {10} MLVDIO_IN_N_7<&—5 Z 5
GND VCG [——OV3_3 V3. VCC  GND —||I-GND
GND=SN65LVDT2DBV SN65LVDS1DBV
OTB8 ITB8
{10} MLVDIO_OUT_P_8 i A:%j>‘rR | 5 MLVDIO_OUT 8 {10} MLVDIO_IN_P_8 % v jq—'_D ‘M
{10} MLVDIO_OUT_N_8>>—¥ B ; {10} MLVDIO_IN_N 84— Z 5
GND VCC [H—O0Va 3 V3_ VCC GND —||I-GND
GND=SN65LVDT2DBV SN65LVDS1DBV
4 MTB2B
THP 2NC 57 ovV3_3 4 vyaa
1GND e e ?H% 79 V3 3 V3 3
2GND 1VCC Cagglioon 1GND 77" oTB1-8 QY 1TB1-8
3GND 2VCC 4131000 2GND 1VCC C3aqioon
4GND  3VOG lcat4ffioon 3GND  2VGG c4z2qflioon c431|lioon C438/[100n
JGND  avee c415[[100n JGND VGO c421[[1oon c432[100n C436[[100n
6GND  5VGO ca16l[ioon 7GND 4V caz2lioon c433llioon c437lioon
SGND  BVOG c417[10on 6GND  BVOG c423[100n c434[1oon c43g[[100n
9GND  7VOG ca1gllioon SGND GV caz4[ioon] caz7lioon c43dllioon
8GND  8VGG ca19llioon 9GND  7VOG c425|[1oon cazgllioon ca4qllioon
8GND  8VOG caz6l[ioon cazdllioon ca41|[ioon
— SNG5MLVD040RGZ . c43qlliogn c442ll100n
GND GND= — SNG5MLVD040RGZ . 1 1
GND GND= GND= GND=

<< FPGA - Backplane >>

(10} MLVDIO_DE_4 > —mrvpmoooTa—3eY 1DE i
— 1D 1A 73 ;;&/ILVDIO_BPL_PJ
MLVDIO_FSEN 39 1B LVDIO_BPL_N_4
~MLVDIO N 436 IFSEN
— 1R
{10} #MLVDIO_RE_4 ) 40y 1RE
{10} MLVDIO_DE_3 >>—m5|—o—5m—3—320 2DE 3
— 2D 2A 7 ;MLVDIO_BPL_P_S
MLVDIO_FSEN 4 2B LVDIO_BPL_N_3
~MLVDIO N3 33 2FSEN
— 2R
{10} #MLVDIO_RE_3 42 )| SRE
{10} MLVDIO_DE_2X>—rveioouT=—aa| 30E .
S 3D 3A 75 ;;&/ILVDIO_BPL_P_z
MLVDIO_FSEN 20 3B LVDIO_BPL_N_2
—WMLVDIO_IN 2 29| 3FSEN
— 3R
{10} #MLVDIO_RE_2 19 ) 3RE
{10} MLVDIO_DE_1 >—rvpioourT—22Y| 40E '
— 4D 4A 1 ;;;\A/ILVDIO_BPL_PJ
MLVDIO_FSEN 4B LVDIO_BPL_N_1
O TN T Sg—t 4FSEN
= 4R
21 | 4R
(10} #MLYDIO_RE_1 4RE Son f¢30__#MLVDIO_PDN
=
SNE5MLVDO40RGZ
(10} MLVDIO_DE 83> yrvomo-ouTs 35 10E A7
— 1D 1A 73 ;;&/ILVDIO_BPL_P_S
MLVDIO_FSEN 39 1B LVDIO_BPL_N_8
~MLVDIO N8 36 1FSEN
— 1R
{10} #MLVDIO_RE_8 ) 40y 1RE
{10} MLVDIO_DE_7>>—rvoioour—3| 20E .
— 2D 2A [ ;;&/ILVDIO_BPL_PJ
MLVDIO_FSEN 4 2B LVDIO_BPL_N_7
—MLVDIO_IN 7 337 2FSEN
— 2R
{10} #MLVDIO_RE_7) 42 | SRE
{10} MLVDlo_DE_e»_mijG_Zg. 3DE .
— 3D 3A g ;MLVDIO_BPL_P_G
MLVDIO_FSEN 20 3B LVDIO_BPL_N_6
{10} #MLVDIO_RE_6 19, SRE
{10} MLVDIO_DE_S)}—M[VND—GUTS—;EO 4DE 13
— 4D 4A [z ;;;\A/ILVDIO_BPL_P_S
MLVDIO_FSEN 22 4B LVDIO_BPL N 5
—WMIVDIO IN 5 26| 4ESEN
— 4
21 | 4R
(10} #MLVDIO_RE_5 4RE Son k20 #MLVDIO_PDN
SNE5MLVDO40RGZ
/RE and FSEN pins have internal pull-UP resistors.
DE and /PDN pin has internal pull-DOWN resistors.
MLVDIO_IN_1 SR1153
_IN_2 ok B 1154
MLVDIO_TN_3 Ok |R1155
MLVDIO_TN_4 Ok |R1156
MLVDIO_IN_5 oK 1R1157
MLVDIO_TN_6 Ok |R1158
MLVDIO_TN 7 Ok |R1159
MLVDIO_TN_8 Ok |R1160

Define state when /RE is HI.

GND=

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

(

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

Size

A3

Type
SE

DWG.NO. CS L_FT R N_AM C

REV.
A

SHEET

160F 17




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

IMPORTANT! :
Hi speed Gigabit lines :
100R differential :
<< FPGA - Backplane >>
{9} HSS_RX_EQ_EN HSS RX EQ_EN
{9} HSS_TX_PE_EN S e S BXT1
8y eq ENo -2 CHSS_TX_EN_1 {9}
{10} HSS_TX_P_2§< o No_p ouTo_p = C469H‘°°"C470"100n ;; HSS_TX_BPL_P_2 {14}
{10} HSS_TX_N_2 q INO_N OUTO_N P I HSS_TX_BPL_N_2 {14}
{10} HSS_TX_P_1§< i IN1_P ouT1_P ;,0 C467H‘°°”C468"100n ;; HSS_TX_BPL_P_1 {14}
{10} HSS_TX_N_1 q INT_N OUT1_N P i HSS_TX_BPL_N_1 {14}
Ly SELO ENT 23— <CHSS_TX EN_2 {9)
V3_30——= SEL1 oe |18 HSS_TX_PE_EN
1? GND 16
GNDDAP VCC —OV3.3
GND=  DS25CPi0215Q
o BXT2
a;, &y eq ENo 2 {HSS_TX_EN_3 {9} o
= -
3 {10} HSS TX P 45> ; INO_P OUuT0_P }f C489H100% T HSS_TX BPL P_4 {14} | &4
@ {10} HSS_TX_N_4 d INo_N OUTON P 492"100” HSS TX BPL N 4 {14} | +
= »
o {10} HSS_TX_P_CB;( i IN1_P ouT1_P ;,0 C487H‘°°”C edlioon ;; HSS TX BPL P 3 {14} |
= {10} HSS_TX_N_3 d INTN OUT1 N P I HSS_TX_BPL N_3 {14} 8
—
S Ly SELO ENT 32— <CHSS_TX EN_4 {9) %
o Va3 " SELt 15 HSS_TX_PE_EN 2
6 5 PE &
77 | GND 16 S
pas GNDDAP vee He-ova 3 £
; GND=  DS25CPi0275Q §
= <
© <
X
X BXR1 O
g {9} HSS_RX_EN_1 S>—143 eno £q k8 HSS_RX_EQ_EN s
< | (10} HSSRX P2 12 { ouT 1 ca77]ioon
_RX_P_ 0P INO_P HSS_RX_BPL_P_2 {14}
g {10} HSS_RX_N_2 22 g outo N INoO N P2 I C478H‘°°” >2HSS_RX_BPL N2 {14)
TH 10 3 C475|[100n
{10} HSS_RX_P_1 ouT1_P INT_P HSS_RX _BPL P 1 {14}
{10} HSS_RX_N_1 22 99 OUTI N INT N 4 Il C476H100n >2HSS RX BPL N1 {14)
(9} HSS_RX EN_2 Y134 gy SELO |
| SEL1 ov3_3
Sy pe 5
16 GND |7
V3_30—>- vcC GNDDAP
DS25CP102T5Q  — GND
{9) HSS_RX_EN_3 Y14} 0o k8 HSS_RX_EQ_EN
{9} HSS RX P_4 12 INO_P O—C—ﬂlﬁﬁ—n—g HSS_RX_BPL P_4 {14}
{9 HSS_RX_N_42§ g INO_N £4961100n EHSS RX BPL N4 {14}
{10} HSS RX P 3 19 IN1_P 0—9—9—Q| HSS_RX_BPL_P_3 {14}
{10} HSS_RX_N_BEE 99 IN1:N £4941100n EHSS RX_BPL_N_3 {14}
{9) HSS_RX_EN_4 Y13} SELO
| SEL1 ov3_3
2
5
16 GND =
V3_30—>- vcC GNDDAP
DS25CP102T5Q  — 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.
oV3_3
c526|l100n
cs27jl10on
cse8|l100n
csdhioon Tile Backplane buffers - MTCA.4 PORT 12-15
(High Speed Serial)
— Size | Type REV.
= GND A3 | SE | oweno CSL_FTRN_AMC A
SHEET
170F 17




