FAIR Timing Receiver (FTRN) PMC form factor - CSL_FTRN_PMC

Capatitors used

0402, 50V, C0G, 1%

0402, 50V, C0G, 1%

0402, 25V, X7R, 10%

0402, 25V, X7R, 10%

0603, 16V, X7R, 10%

1210, 100V, X7R, 10%

1210, 25V, X7R, 10%

1210, 10V, X7R, 10%

1210, 10V, X5R, 20%

stors are SMD 0402, 63mW, 19
where marked differently.

[}

Components marked DNP
(Do Not Place) are foreseen
for testing purposes.

Value
SHEET TITLE 12p
1 TITLE PAGE
. 22p
2 Block diagram
10n
3 Power Tree
100n
4 POWER DC-DC 0
5 POWER LDOs, FPGA BYPASS 550
6 FPGA configuration 1'0u
7 FPGA user interface 550
8 WR clocking, system CLOCKS 1000
9 PMC, SFP to FPGA
10 PMC host All resi
1 | 10to FPGA Sxcept
12 10 blocks 1-3
13 IO blocks 4-5, 10 clk
DATE REVISION DESCRIPTION DRAWN REV
04.12.2014| Initial version dslavinec A
21.4.2015 | Added fixes found during HDL synthesis check and changes during PCB layout dslavinec, bpecnik A
21.5.2015 | PCB layout ready for review dslavinec, bpecnik A
19.9.2016 | Page & dslavinec B

- LTM4620 replaced with LTM4628

- LTM4628, core voltage rail set to 1.13V (R4, 68.1K),

- added resistors R380-R383, R370-R371 for configuration of DCDC converters
- added solder jumper SUIMP2 to sense signals on LTM4628

Page 05:

-LOG1P, VCCIO3A and VCCIO3D from 2.5V to 3.3V supply

-LOG1Q, VCCPD3 from 2.5V to 3.3V supply

- capacitors C147, C148, C151, C157, C159, C160 for FPGA BANK3 moved from 2.5V to 3.3V supply
- voltage indicator LED resistors (R21, R23, R26, R29) replaced with 10K

Page 06:
- fixed bug, swapped signals SPI_SO_D1 and SPI_WP2_D2 on LOG10
- SPIFLASHX4_1, N25Q512A13GF840E replaced with N25Q256A13EF840

Page 07:

- fixed Title Block

- 10K pull-up resistors for display (R64-R70) replaced with 1K

- added buttons PBF2 parallel to PBF1 and PBP2 parallel to PBP1

- USB1A microcontroller, added pull-up and pull-down on URES (R94) and WAKEUP (R93) signals
- higher values for LED resistors

Page 08:
- changed reference designators L1A > L6, L1B > L7, L1C > L8

Page 09:

-LOG1N (BANK GXB_L1), unused RX pins connected to GND

-LOG1M (BANK GXB_L0), unused RX and REFCLK pins connected to GND

- WR clock to LOG1L (BANK 8D), added OR resistors (R390, R391, R392, R393) parallel to capacitors
- PCl clock to LOG1L (BANK 8D) pins C15, B15, removed caps C348, C349, now clock is DC coupled
-removed LOG1K (BANK 8A)

- moved BANK 4D to this page, for PCI bus signals, added GNT, REQ, INTxB-D

Page 10:

- replaced voltage translators with bus switches (PCISW1-6) on PCI signals

- added OR resistors (R300-R355) between bus switches and PMC connectors
- added circuit for bus switches power (DSH2, R364, R363)

- added OR resistor (R362) on signal PCI_M66EN to GND

Page 11:

-removed LOG1E (BANK 4D)

- placed LOG1K (BANK 8A)

- on OSC_RFCK clock to BANK 8A, added OR resistors (R392, R393) parallel to capacitors
- changed Reference Designator J33_ODRV to JODRV_33

Page 12:

- added OR resistors parallel to fuses on 10s

- different resistors for 10 leds (swapped values)
- marked 10 path with 50R impedance

Page 13:

- added OR resistors parallel to fuses on |0s

- different resistors for 10 leds (swapped values)
- marked 10 path with 50R impedance
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Block Diagram

1x PUSH BUTTON 1x PUSH BUTTON
TEMP SENSOR
N ) 1x HEX SWITCH 1x HEX SWITCH
: LOGIC ANALYZER :
EEPROM : 8 LEDs 5 LEDs
- model, revision ' L
- WR calibration T
T rw | [ . H
switch K lzcsoi | EEPROM _User data 1L CPLD
i - 12C boot _ o
;:E'Ttt c.‘g,'p_ress i %
oot source o3
DA CYPRESS USB B < > HOST
- bridge to Wishbone
Use LN (o> CONNECTORs
- micra USB2 | ™. ] ~
P11, P12
e ITAG1 /l = > - PCl 32 bit
| -micro USBL |\
fEs;atus < =
5
| FPGA
105 LEMO < [0 to/from buffers [[VDS] /
: E,Lﬂl—rn_r =\ tolerant 1 input as clock [LVDS) PCl host bus
- direction/activity leds I — —
- 500hm termination option |\ LEDs, direction, termination enable |
|
= B, TH (LVDS )
=
E‘ WR SFP enable, config
=
e

I
I
I
AL
LVDS
LVDs
SPI

WR clocks LEDs /L1 POWER
- VCTCXO 20MHz, 25MHz 1pervokszeran [N | SUPPLY
- PLL {25MHz > 125MHz)
g - . - DAC ﬁ’ }-
: : Only FZI 21p Conard® Mezzanine Receptacls AUX power
: : is placed on carrier not actual device!
R connector

Tile Block Diagram

Size | Type REV.

A3 | SE| oweno CSL_FTRN_PMC B
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PMC HOST - DC 12V input

- 1 PMC pin, max 0.5A

AUX connector — DC 12V
External inputconnector

Power tree block scheme

LTC3080 LDO
9.0V, 1.1A

VLCS

PMC HOST — DC 5V input

- 6 PMC pins, max 0.5A * 6 = 3A

|
AUX connector input and PMC HOST i
inputs are NOT USED simultaneously! |
|

r—-r—————"—=—=-= A
| LTC4357 ideal I
: diode controller :
pr— | + |
| FDMCBBTE |
' MOSFET '
L ___ I
r—-r—————"—=—=-= A
| LTC4359 ideal |
: diode controller :
- 1 + |
| FDMCBBTE |
' MOSFET '
L ___ I

C:) | Current measurement point :
:_ (solder jumper or OR resistor] |

LTC3080 LDO
{vics) L __________ i
sov, 11 [ S T
| |
FILTER V5_EXT i LTMA4620 ext !
—e——VMAIN (5-12v)) . e T
LTM4619 SMPS
— Oo— | .
LTC3025 LDO ! !
33V, 4A T " V1 8 | CPLD core

1.8V, 0.3A (vis) o |
1.15V, 4A O FILTER |——V1 8 CLEAN) |  cockswitch |
b e e e e e = I
LTC3025 LDO : T paapL
1 1.5V, 0.3A veeh s | transceiver j
o—| FILTER {V3_3_CLEAN ) | WR: PLL, DAC, VCXO |
b e e e 1
LTi762 LDO (V3_OVCTCXO ) | wRvcxo |
3.0V, 0.15A I |
FILTER VPLL3_3 : WR PLL |
L e e e e e e e = = 1
* FILTER VCXLR_1 15 T T
[ EPGA :

| i
FILTER i VCKT_:L_]_EI : : transceiver :
___________ ]

LTM4628 SMPS
— O 2.5V, 8A —OO V2_5 ' pgAl0 |
— e = |
1.13V, 8A F—CO— : EPGA !
FILTER }|—VCCAUX 2 5) | __transceiver
)\ (Vi13) " feGAcore |
| EGA | |
FILTER VCCP_ 1 13 | __pcieip, Pl !
LTM8023 SMPS fmm—————————
—CO—— 3.3v, 28 O (_VI033 ODRV ) |  l0buffers
Title Power tree block scheme

5 | 92| swene CSL_FTRN_PMC

REV.
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Power entry and main DCDC power regulatoré

]
! )
]
TP1 FET
i AUXPOW1 iz AUx 1 FET3 -
' 38 F1 FDMC8878CT VMAIN_IN TP4 V_MAIN FDMC8878CT Vi2 0 '
1 8 |
! [ 3A 1 — . 2 s o[ 7] ﬁTPS ? F2 ? T 1 18 TP19 F3 TP22 0
' — 1S —— 2 lIs ][ 7 q L . T |
| 1 a6 57| A - s ix]e 1 |
" KLDX-SMT-0201L-B DZ1 —_ o4 4all6 1ls 4A R76 |
" =GND FET2 « FET4 [
) P6SMB16AT3G « ® - = V5_PCI FDMC8878CT « ou w ® - S |
: 12V AUX power is used z w P N = T 82 1 8 = Vi2_PCI ; FDMG8878CT Tp21 vi2_0 "
ONLY when i =1 I = vs_PCI 2 s ol 7 n z E 5 =k i3 7
! in then PMC tt‘)gsatr'd is NOT e © VDOD 6 B 1 2 LED1 = 4 g 5 6 AT & ‘00'1" €102 !
' : 7| GNDEP e 12 PMC 5V pins are a6 [[5 <] GND = GND VDD Jreo | L3 1M T |LEDS !
1000/ C1 used as main < 7 GNDEP NC 2 . 4116 100n]| C103 0
' 9 q | o
' LTC4357CDCB current source TCa357C0CE 100ncioo  PMC 12V pins are i 0
|D|ODE when in the <™ a - — used as current
] 1 GND= [ ® ]
! N R L e S IDIODE3 oy mjoos ||
= = — - = 2 — — n in the Zz w
" 6§ Ofg R1031 - GND GND= PMC host = = 10ul| G107 '
! SN vesss Haw  © GNP [
SHDN  VSSEP L 7 | GND
| GND= GNDEP . |
' LTC4359IDCB LTC4357CDCB GND= 0
| ROOM: POWER_ENTRY IDIODE2 GND=" |DIODE4 :
o o = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = o o DD o o o o o !
LTM4619 input Voltage Range: 4.5V to 26.5V LTM4628 input Voltage Range: 4.5V to 16V % e % LTMaGZBEXTVCC o
O CommO——0
JMP_V2 1 GND DNP_ 370 R371 : JMP_V2 IND
Y AN i JMP_V2 'l I|—o=r 1 1 oR | OINTVCC_11_25 " Vi 1R Vi 1 i
! _ _
100n" - INTVCC_115_33 INTVCC_115_33 : : INTVCC_11_25 POW11 25A GND ] T JV1 T 108 loi00 BMETPGTZISNIL |
V_MAIN = | Foon To
DNPr——R382 | =N D 1 o <8 fcikout  INTvee HHE foujcs i, Ve EXT ' foon-fiou oy
‘00”" cat e {Rass i 1 F4 97 I ! T JMP_V2
LO8 | 1 R19  Ris MODE/PLLIN EXTVCC OR_JR1030 : 1
10uf| C25 0| o 1 92 LN c = GND = GND
1 V_MAIN I 3 POW115 33A 11 LE6 Vi_1R 110 !
10u" C26 1 4 Ro COMP1 1.1V 08 T 100N |
Z o 1K =
= Ayvine 3 2 INTVCG [F8 1\ 12K ——%4 Temp vouTt 1 A 1 | :
. o w3 . 1 PGOODT  VOUTSt Actual voit !
GND)||—{1z7K] vist 9 ¢ vrez € TR FEIGND 1§ 5y owt F 19V il s T3 RIS
220c16 L7 i L6 (] 100nll C1 £ R4 SOV L)
145y Voo 2 COMP1 compe ri—< 2200150 2 3.3V oy 2 TRACKI vrer 25— {eaki —|[lGND & |
TP10¢ A10 VOUT1_1 vouTz_1 [ OTP9 11 GND P '
|__toon| C K - 10 PGOOD 2V5 G8 E7 -
GNDI| n" 17 CH Tko K5 100n| C18 |||-GND ' PGOOD2 COMP2 #——x SimpP2  ® ]
| I | LED4 LED3 F9 A8 V2 5R s !
By runt RUN2 11 ¥ *—=4 RUN2 VOUT2. 1 TP27 o "
INTVCC_115_33 5883~ ' & %‘) 100n C2 D8 cs 2.5V ° |
0 PGOOD_1V15 3V3 Hs 56662 1 S 5 I TRACKZ - vouTsz 0 '
— PGOOD ®®®H® G EXTVCC [ | > > R3 c swa 81 c 0
el le[ TTVasToE 1 - |||-‘ FSET 07 RS S '
T[>l Iy = = VFB2 19K1 ['\GND 0
= = GND G4 |
I | GND GND PHASMD F8 o 0
= 11 DIFFOUT b '
= GND 1 c7 E8 s
V_MAIN 1 A6 | SGND1 DIFFP &g ] '
Y™ POW115_33B ., X Lo o o
= = 4628EV —
] Ve o POW115_33C o = GND !
J1o | V_IN3 VOUT1_2 a1z A5 00 &R I 1 VMAN V_MAIN VI IR VI_1R i
V_IN4 VOUT1_3 )
N A _ GND2 GND34 (I
VN Vour [Bi ae | QN2 eNDe Py i) | | POW11_25B POW11_25C P -
K7 V_IN6 VOUT1_5 573 Ag | GND4 GND36 |-E12 1 931N A2 D6 — F12 |—(1 ) |
IS Ry o VOUT e SNoe SNDse [ 7F 100u 39| T2 VIN2 VOUT1_2 [33 Fe| SGND2  GND25 [ 0
K51 VN8 VoUT1 7 1% £9 |GND6  GND38 |2 11 Jo | /N3 VoS [CAe F7 ] SGND3  GND26 53 1 Iﬂ‘ '
vV IN9 v ~ J10 _ SGND4 GND27
K& VIO vouTi o | Ci2 B5 | GNos  anbao |[E2 5" (2) : : Ji|VINs  VOUTi 5 [y 36 1SGND5  GND28 a1 oo cor [
K70 | V_INT1 VOUT_10 B2 56 | GND9 GND41 [E5 uﬂl‘ cao | K21 Vg vouri s |2 SENDS - GNDa0 [ |
KIO JVIN12  VOUTI 11 ot B {GND10  GND42 [E£ " : K3 | VIN7 VOUT1_7 g3 GND30 iz 11 |
Kiz| V_IN13  VOUT1_12 GND11  GND43 |2 L Ka_| VIN8 VOUT1_8 [ &g A7 GND31 |15 5 (2) 0
L7 | VIN14 - 89 |GND2  GND44 g GND= 1) KO | VNS, e td 85 B6 | GND2  GND32 |y 100yl Ca2 '
V_IN15 [ | K10 - C1 B7 | GND3 GND33
L2 ] V- C5 | GND13  GND45 [ VINI1  VOUT1_ 11 7 H5 1 |ﬂ‘ |
V_IN1 Ki - GND4  GND34 b
L3 N va 3R] C6 GND14 OND46 12 11 VN2 VOUTI 12 2 Dl 1GND5s  GND35 o |
L ViNis C7 | Ghpie anpas &1 V3 3R 11 T VIN13  VOUT1 13 &5 D5 GND6  GND36 [ = |
o VIN1e VOUT2 2 |52 C8 | GND17  GNDag |o2 $- ' L4 | VINt4  VOUTI_14 b4 | GND7  GND37 |Hyg GND= |
To ] V_IN20 VOUT2 3 $9 1 GND18  GND50 o 10ufes0 (1)1 1 8 L5 VNie Do | SNDS  GNpee [Tt v2_5R !
Lo | VN2t VOUT2 4 |-g5 D41 GND19  GND51 e R L6 | Vit vz 5R [ Dfo | GND9  GND39 [FHyp Q '
T VOIN22 VOUT2_ 5 GND20  GND52 22 100ull G364 10 L7 | INT7 o D11 | GND10 GND40 [~ 5 i
Crs V_IN23 VOUT2 6 (2 D6 | SND21  GNDS3 |28 Lg | i A9 D1z | GNDTT GND41 75 () !
| VIN24 vouT2 7 &) D7 1 GND22  GND54 ot ' Lo | VIN20  VOUT2 2 "a1g ET ] GND12  GND42 [ ]
M| VN2 VouT2 8 (o5 DS | GND23  GNDSS5 [0 &0 (2) : : Lio | yNI9  VobTaS AT Ez | GNDI3  GND43 7 100y| C44 0
- cst ] ¥ GND14  GND44
ms HH?? V\é%lngg DI El gmggg gmggs G10 i 'l M; VIN22 VOUT2 5 ng Ei GND15  GND45 ﬁ; 100ull G454 !
—Me{ VIN28  VOUT2 11 (B EZGND2s  GNDSS [of; 10“" ciz 11 M3 UNod  voUTsy B2 ET0 | 1o aney & ) [
e v loee oeleed Py = TR i : (1) - piace capaciorson he reguitor utputs
| Ee{GND28  GND6O | R E12 K 10u]| C45 -
g | VN3t ES 1 GNp2o  GNDe1 2 oot oo : : I3 VINZG - vOUT2.9 GiE Fr| GNDTo GNDA9 |y |—‘«2) 0 (2) - place capacitors away from the regulator outputs
mo | V. E7| GND30  GND62 [pig e — M 1UN2s  vouTe F2 K] 10u| C47 | Title
V_IN33 11 M8 2 11C10 GND21  GND5T {
w10 | V- Es GND31  GND63 F3 L2 .
Vo VIN3a H1O 8 | SND32  aNpea A 1 1o0u] C35 ] M9 | VIN29  VOUT2_ 12 =57 FTo| GND22  GND52 [~ 100ull C42 ! Power entry and main DCDC power regulators
VTIN5 SW1 E9 | S\D3s  GNDes |-H12 mMio ] VIN3O  VOUT2_ 13 &7 =71 GND23  GND53 [z |
W12 | V" INae swa [P~ Ty 65 sooufcr 4 : : Wi VN1 vouT2 14 GND24  GNDs4 [M12 ool a3 ' Size | Type REV.
LTM4619EV =GND — L — GND LTM4628EV GND= [ ! A3 [ SE | pwa.no CSL FTRN PMC B
—ROQIM..LIN4G12 RCODC. - GND= GND=" 1 | CTM4628EV - " NO. _ _
e mm e e e e e m e | _ROOMITMAGREDG - o o e m e § ' e
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5 4 3 2 1

-o-.-ooo-ooo-o --oo-oo

Az Los L 9vecl .....V.t SVMleve s vas jm——————y :VS s POchId18 LDO 1.8V for CPLD, Vs VI8 CLEAN !
A e LOG1P VCCIIV Vi Veoh iy 1) VCET X 1) LCC02SV | FUSSSma T 2un vour |4—WR CLOCK SwiTCH . P
- ' L ] - -

AAZ8 1 GND3 GND76 [ M10 VCCIO3A 1 [-hga : | : ' O : | === ! ] ADJ BLM18PG121 !
ABTA| GND4 GND77 7 iz VCCt VCCIO3A 2 [FapsT oVt o9y 1 Yoveer it 10x ! " bovoxt 115 0] oonicias lovaa 20x | 153 BIAS _lcss c58 '
GNDS5 GND78 VCC2 VCCIO3A 3 | | ! | 1 | 100n ____ GND 100n Tou
ABT7 | 2\D ND M13 Mi4 | | 100n{ C84 ] 100n{ C222 0 100n{ C280 ] 100n{ C193 | ) SHON GNDP ]
AB20_| GNDO GND7S it M6 | /OGS VCCioaD 1 LACS ! ! | ! 100n"C1 8 |V 1 ' SHDN G '
AB23 GND7 GNDBO M17 NT1 VCC4 VCCIOSD—‘ AC18 0 100n{ c85 ! 100n{ ceez | V0| 1oon|cost ! 1 100n{ C194 i - L[TC3025EDC 0
o oo e e - | ! t » P i=ow o= |

AB5 M23 Ni5 3 Y15 100n|jc86 100nfjc224 | 0 100n|jc282 100n||C195

Agg | GND10 GNDES [y NG| Vo7 VCCIO3D_4 : { ' : { " : { ! : ] { | ' '

AC2 gND}; gNDgg M9 P10 Vggg vecion 1 L3 " 100n{ cs7 M 100n{ c225 | gy 100n"C283 ' : " : 100n{ C196 : 0 pi vceD_ 1§

AC24 N10 P12 1 Y6 i i 100n||C149 | 0
AC25 | ND13 SNoe [NT2 P1a_| VEC1O VCCIO4A 2 | 100n{ ces | ! 100n{ cozs | V1 ! 1 100n{ ci97 | | V33 POW_1_5 bggs 5F\|€,|f_(|’_r \\,,%%Hgﬁ-)ls B ®7 y.veepivs 0
AC26 | Z\D1s GNDas [-NI4 P16 | V' CG12 veoiodc 1 -AB7 [} 0 [} " Ou‘||C284 ! 100n"0150 [ 0 i 3Tun  vour 4 _ » ¥V VCCDYV5 0
AETT | SND NDSS N1 Po | v vecioac ) [CAca i 100n{ cag i 100n{ ce27 | 1 " 1) 100n1 Cc198 P RTET4

AET4_| GND16 GND89 I "Np RT1_| VCO13 CClO40 2 MAE7 " M " 0u"0285 | ' ! ! - 1 J c7s lcso et leret - |
AETTI GNDis  GNDol |22 RT3 USc1s VGoI04C 4 | AES g p—00nco0 4§y o 10000225 4 gy ! : [ : 1uonlc 9 : ! 100n S s |2 ~foon fiou “fiu ~fioon !

AE2 N25 Ri5 - 100n||C152 | 6, 7

AE20 | GND19 GND92 I "Npg Ro | VCC16 AB10 | 100n{ cof : | 100n{ coo9 | 11 GND_?_: 0 1 1 100n{ c200 | ' SHDN _GNDP :
AE22 GHBZO GHB% N8 T10 xCC‘ 7 xCC:O“B—‘ ACT2 0 0 0 i 100n{ ci53 L1 g 0 i =GND LTC3025EDC = GND 1

AE5 | GND2! GND94 ["p7 Ti2 | VCC18 CCIO4D_2 aFTo | 3 toonjcop by 100jc230 3 1 H | g ¢ toomfceor =GND !

AEg | GND22  GND95 I"pyg Ti4 | VCC19 veeloan. 3 I'viz ' h " ! 100flersd g ! |RQOM:BONER.LDO e e e e e cmcccc e e e e e - - ——-----

AFZ| C\be  GNDoy 513 TI6 | \oGar veclomb- toogiees ¥y Loonleest " ' toonfczoz o 4 e cccccccccccccccccc e e c—c—c————————

Bjciee o o s ke B I ! ! X [ ooorss | 40 N Ty -

B14 P19 1 - [R1 100n||C94 _ ] ] 100n{ C203 ] - VLC5

=i SHB? G?\J'\é?gg 2 L voor ¥88:852_2 e ! { : ! GND= 11 : 0 100n"c156 1 : | T POWVLC5 LDO 5.0V for LCD mes J_VLCS5 :
B2 00 P33 L15 SA S 04 0 100n{ Cc95 0 ] ' 1 100n{ C204 ' 6 VLGOS ™ oy

Bo0 | GND28  GNDI01 I 7pag 1o Veore VCCIOSA 4 " H " i " | 7| N1 ouTs ! - |

B2y | GND29  GND102 [ps Mg | VeCPe S < " 100n{ cos | 1, 1y VCCR_GXB | : " : 100n{ 205 : : 73 g N2 QU2 Ig JMP_V2 :

B26 R10 N17 [ - 100n||C158 9 »;

G=|GND31  GND104 g5 Ri7| VCCP5 VCCIOBA 2 5 ' 100n{ co7 : ' 1) VCCL_GXB : " " ' 100n{ coos | 4 " on | s EPAD E _lc74 _[c7e _[c7s "

Ba| GND32  GND105 [Ryg Te-| vCePs VCCIOBA 3 iz " " | — ' " " VCON 4 5| _[loon [tou [ioon "
Co5| GND33  GND106 [RTg Ui VCCP7 VCCIOBA 4 ¢ | toonjces | 1y §§ OVCXLR 1 15 | ' 100n]lC207 SET

GND34 GND107 VCCP8 | | | 0 = 0

D23 R20 U15 D3 ' h 0 41000 |C264 ) i = GND LT3080EDD 1

D24 | GND35  GND108 k35 U9 | VCCP9 VCCIO7A_1 ["Fp 100nfjcos | 1 " 1! 4| 1oonfjcoos | 0 ! =GND ]

E71| GND36  GND109 [Roe VCCP10 VCCIO7A 2 | ! U] 1oonfcess | g0 ] toonjcier | V0 ' | 0

E74| GND37 GND110 [-R3g VCCAUX 2.5 A7 | 100n{ c1z2 | ¢! 0 | ! 1 I 100,1{ 209 ' | V12_0 POWVL C9 VLC9 i

Ei7 | GND38  GND111 ~Rg L10 VCCIO7C_1 177 | | 0" 100n{ C266 0 100n{ cie2 | 1 0 | T LDO 9.0V for LCD ¢ "
E2 | SND39 GND1I2 [T L17 | yoCA] veclorc.2 [Fe \ 100n{ cizs | 1y T H 'y 100n{ c210 0 6 ' . oTP14
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£5 | GND44 GND117 [ 13 | VCCA_ 1 CCIO7D_2 p1g ] ] ] 100n"0269 ] 100n"01 65 [ ' i CO 4 &| [toon Jiou ~Jroon "
Es| GND45  GND118 53 FTg| VCCAFPLL2  VCCIO7D_3 [~Fi3 " 100n"C1 s | 10u{ cors | 1) " 'y " SET

F23 | GND46  GND119 54 p7 | VOCA_FPLL3  VCCIO7D_4 " (N T 100n"0270 | 100n "0166 ' BANK 3 | —GND  LT3080EDD |

F54| GND47  GND120 (& NiTa| VCCA_FPLL4 D22 L Ou‘||C274 " ! — ! [veclosan | ! | =—GND |
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FPGA and CPLD JTAG, FPGA gateware FLASH, User Flash

USB connector JTAG signals flow : C (connector) > R (resistor) > B (buffer) > P (PROG - CPLD) > F (FPGA)>B>C
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¢ = GND  GND= ough routing. _| TPDBEOSUOBRVZR URES FD5/PBS o2 FDO cC2 _ AGND2 ! | A Aa7 < | HPw7 T bazr s
] = GND URES B84 peser FD4/PB4 o FD4 CVTCROTASEAG = | V| B—2 LX-BToP.Dass o| FEW5 57| DQ2R_1
| V3 R WAKE # FD3/PB3 |—oa— D3 @ = 0 < Aci_| RX B71P DQS3B ‘S| HPWi 7| DQ2R 2
94 URES M H4 o V3 3 PA3 AD7 | RX_B73P_D | | .
°Bne D w FD2/PB2 FD2 o GND | o _DQ3B ol HPwii 73| DQ2R_13
: 2 v3_3oDNP 5 R98  (WAKEUP AKEUP# FD1/PBI H—Eot £ 100 0 o I e D8 4| Hewo - DQ2R 12
L 3 e AB _B73N -
' GND= s [kl scLi__F3 FDO/PBO RN P e ' o o Hews Hs | DoeR 10
S FLASHI2C " RS gor Stromov 51— |3 - | AR Re L —rt
) LWR/ LWR _ APW -
| mr sz 1, A ol o toofora - oo e ey i oo
SrsR1023 23 20 SDA SW_ 1 kow nd| FLAGA/CT 7 cno |& AC6_| 1X_B72P_DQ3B *— DQ2R_
) SKo 310243 Al soL &SCLt oy e 2 SDA1 IFCLK G2 FLAGB/CTt? G7 CTLA L 100n||C114 | CTle ADs | 1X_B74P_DQ3B al s Q2R_17
| A2 I_IDS UCLK B5 | TOOUT/IFCLK  FLAGC/CTL2 H8 CTL2 A ] UCLK vo | TX_B68N o {6} CON1 Ci o 1
" . Voo L8 s SHBOL T1OUT/CLKOUT v 100o15 ! URES _AB4 | [X-BS1N & 5 cona 5 1020
' v ﬁo IS DPLUS P E T —y [ ! ' WAKEUP —5m—R1032 AAB FXBTEN.DasE OF8) cone k7| 10-36
I = GND= Exp. pAD |2 290 S P £ DPLUS i f e conferte ' R1032 A ) bass {6} CON5 s 104G
N = -PAD T00n R LOE/PA2 PA2 — 105G
3128 DMINU — | ma | 10
1 GND 24LC512IMF ? oKz e S s WU2PA3 PA3 =GN ' <8 |5 vRe *——10.6G
' GND= 2C Rioe—SoRTsw H FIFOADROPA og——5ns | 1 {MIPQ b " _VREFBACNO s
i = 2 _ IFOADR1/PA5 PA5 P 5AGXMA3D4F2 I0_VR
| ROOM: U GN RES PKTEND/PAG |2k PA6 IMPORTANTI (USB1 B AL | 713N _VREFB6ANO
B Rl HUS R = b= FLAGD/SCLS#PA7 -2 ra7 | : Connect AG ) s Title . 5AGXMA3D4F27I3N
e e e CY7CEB0T3A-56BAXC ! short ct AGND to GND with as: ! Usir interface - USB, Display, push butt
, o o = o - - - - - - - . ort a path . switch, LEDs ’ ) uttons, HEX
o o - - = - - - - - - - - L. p as pOSS|bIe| : : Size | Type 2 ,
————-----__---0'--0--00--............,.: ] A3 SE CSL F REV.
Y L L DWG.NO. '
—mew=l o] — TR N_P M C B
SHEET
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et |

White Rabbit clocking power supply

]
: 0SC25M voltage:
V3.3 V3_3 CLEAN P15 V3_0_VCTCXO
LY 5 WRPOW30 A 3 :
: BLM18E{(§‘Z%1SN1D 1 i ouT = T !
' Igzm c292 _|coo3 1—5; SADN  BYP 2 ‘0“}%1 _lcsos _lcsoo _lcsos :
| Tou fou [t Ic298 2 202 [10on  [ion "
] [100n GND ADJ
0 &1 Ne nca & |
] = = = . LT1762EMS8 |
I GND GND GND = GND = GND :
]
] L3 ]
" ! VPLL3_3 ]
0 BLM18EG221SN1D |
06 07 "
: 2u2 100N 0
]
: —= GND=GND ]
]
: WRREF2V5 i
VREF2_5
] - 21 Apu— NCt H :
0 R2120(;R ) s NC2 "
] 1 220R | ¥ NC3
" NC4 ]
NC5
! 315 14 TM336-2V5 :
: 22u 00N "
| ]
| = GND= GND = GND !
| ROOM: WRCLK_POWER _:
{7} WR_nDAC_CSt1 >M
{7} WR_nDAC_Cs2 3)—WR.NDAC CS2
{7} WR_DAC_DIN >M
7 WR_DAC_SCLK)M
e it
| R102 ]
: vs_ WRDAC1 0
" WR_nDAC_CS1 5{ SVNG  VREF k2—OVREF2 5 :
WR_DAC_DIN
: | DAC | Ton s k3 . P16 WRCLK1 :
WR_DA LK WR_DA T1 WR_REF_25M
! LDAC_SC 6y scLk  vout j—|4 220R pNR_DAC OU Ly Ve _out |S—NRREEZM
! 8 1 2 = 4 0
] GND VDD GND VDD OV3_0_VCTCXO '
: AD5662BRMZ-1 1C03(;nz N S5353-25MHz 0
| 100n]|c301 ) :
— GND
: =GND LS |
V3 3 CLEAN i
! ROOM: WRCLK_DAC1_CLK1 BLM18EG221SN1D —— "
b it e it
| R103
: v3_ WRDAC?2
" WR_nDAC_CS2 5{ SVNG  VREF k2—OVREF2 5
] WR_DAC_DIN 7 3
" AT DIN VFB O—J oo P17 WRCLK2 -
WR_DA LK WR_DA T2
: ' DAC_SC 6 sk vour L4 220R]—eVR_DAC OU M vert  out Fe—[33R ] S>CLK_20M_VCXO {7}
] 8 1 anD voD |- C313 o (\?ED “:" G”g _%
0 AD5662BRMZ-1 100n LF VCXO026156 - 20MHz
]
i 100n = GND 100n" C302
V3_3 CLEAN 1
" =GND -3 Lg — GND
| V3_3 CLEAN

ROOM: WRCLK_DAC2_CLK2

BLM18EG221SN1D

BLM18EG221SN1D

Clocking: White Rabbit DAC, oscillators, PLL ; System clocks and clock crosspoint switch

System clock oscillators with crosspoint switch

v3_3
3 RCLK?2 {6) OSCRFCK_SRC_SEL (% 15y SELo
CLK_100M_P CLK_100M_P
. 6 {vbn_Clks |A—CH TN I0OMLE 1000C342 16y Q0 [H2——» OSC_RFCK_P_1 {11}
—
Jgszsjgsss R124 2 |\« =ik |5 CLK 100M N 1o00f[caas 2.} o
Tou [toon  |¥ CLK_100M_N - -
2 —Hoe anp —_|3 — 100n"0344 19 iNo Qo0 p—>» OSC_RFCK N_1 {11}
= = Si531BB100M000BG — 6
o o N 6} OSCRFCK_SRC_SEL
GND GND GND © -SRC_SEL_D, SEL1
CLK_125M_P 100n"0345 43 N a1 19 %, 0sC_RFCK PO {9}
v3_3
= RCLK1 4__100n||C346 3I VT1
- 6 VDD_CLK+ 4 CLK_125M_P CLK_125M_N 100n"C347 50 NT o 9 >> OSC RFCK N0 {9}
— _—
337 |cass AR125 2|\ = | B CLK 125M N V1_8 CLEANO—é—4 2 vocot vee H- V2.5
fou [oon x| 3 VCCO2 14 caun
OE  GND [ GND
— = i — C339 =g?’40 GNDEP 17 100n
= = Si531BB125M000BG — GND > >
GND GND 00n 100N SyE7023RMG
GND=  —=GND GND=
ROOM: SYSCLK
D b e Lt L T
]
: WRPLL1
V3_3 CLEAN
] VPLLS_SO—:}S VCC_PLL2  VCC_OUT1 1 OV3_3_CLEAN -5
| VeC LT e e 27 100n{ C352
: V3_3_CLEANO—:2g VCC_IN vee_outs 2 100n]| C353
l VCC_VCO {
' WR_REF_25M 100n“0303 21 XIN CE L OV3_3 CLEAN 100n{ C354
| P 5 2
0 PRESCALER l B“S] 1 22 PRO OUTPO g ; WRCLK_125M_P_0 {9} 100”{ Cas
" PR1:0=11>4 | OR_| PR1 § OUTNO WRCLK_125M_N_0 {9} 100,1" C356
! ourpurtvpeser | +2NFom B8 1y g |3 ouTP1 | ; WRCLK_125M_P_1 {9}
I ost0=01>LvDs | | [or JR146 104 oy | 2 OUTN |2 WRCLK_125M N_1 {9} ‘00"" C359
| DN R147 13 5 32 =GND
OR 3 | 82 =
| OUTPUT DIVIDER DNP—orR148 14 88? £ 83153 3t
] 0D2:0 = 011 > DIV by oR |R149 15 oD2
] GND= 19 OUTP3 Hgg
i - 7Y REG_CAP1 OUTN3 [F=2—x
0 REG_CAP2
" 8 12 R V3.3 CLEAN
' =IC309 _1C310 »—7 Hgo RSTN
10u 10u ><— 1
: osc ouT -2 100n"0308 I||-GND
] —;— SS GND1 EP5 g;
- EP1 EP6
! GND 34 Epo EP7 |52
0 35 40
= EP3 EPS (73
] EP4 EP9
! e CDCMB1004RHBT e
: = GND = GND
]
[}

ROOM: WRCLK_PLL

Tile Clocking: White Rabbit DAC, oscillators, PLL ;
System clocks and clock crosspoint switch

Size

A3

Type
SE

DWG.NO. CS L_FT R N_P MC

REV.
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Fiber SFP, PCl <> FPGA connections

(P e an an an E» ED ED ED ED ED ED ED ED ED ED ED GD GD GD GD ED G G G GD GD Gb Gb Gb Gd Gd Gd G G G G a»

[}
H ]
SFP <> FPGA connection LOG1J "
V3 3 SFP1 ]
FP_TX_FAULT SFP_TX_DIS
T o Ld Vgt SRS 2 mxeaur Txois — BANK 7D2 5V |
1 TN 1 1 1 1 SFP_RXD_N 12 19 SFP_TXD_N TOP CENTER |
Jg_ J_qg BLM18PG121SN1D Jg_ Jg_ Jgj ~ 13 | RD- TD- g ——SFP TXD P c10 0
294 16 17 295 296 18 RD+ D+ p—————— > B70| RX_T30N_DQ2T "
10u [100n [i0on ~ [iOu 10u [100n SFP_LOS CH I SU<EE Ei_ggﬁ_ggg "
FP_MOD P71 | RX_T32N |
L L = = = = MOD-DEF0 H——SFF90y SFP MODO | RXT32P DQ2T '
N N N N N N MOD-DEF1 &——SFPFMOD3 SFP MODT A71 | RX_T34N_DQSN2T 0
GND GND GND GND GND GND MOD-DEF2 |4 SFEVOD2 BFPODE—a1%| RX T34 DQS2T "
VCCR SFPFTX DS ha | RX_T36N_DQ2T '
5 - R110 SFP TX FAULT —Giz | RX_T36P_DQ2T
TOEND . . . . RATE SELECT p— _1K_}——oO0V3.3 SFFI0S 515 RX_T38N_DQ2T :
BLM18PG121SN1D = RX_T38P_DQ2T
J§519 J§_297 chzo J&jm 16 ; x—ﬁ}g RX_T39N_DQ2T 0
Toon  fiou  [fou _ [oon VCCTo——= vCo_T VEE_T1 = “E13-| RX_T39P_DQ2T LOG1N '
VEE_T2 =2~ RX_T41N_DQ2T
12120 D13 — 4T |
— — — — VEE_T3 25— RX_T41P_DQ2T
= = = = - AT | AN BANK GXB_L1 ]
15 9 A75 | RX_T43N_DQ2T |
GND GND GND GND VCCRO——— vCC_R VEE_R1 g >——=— RX_T43P_DQ2T UPPER RIGHT ]
21 VEE R2 I3 G11 SFPRXDN K25 | o0 ot |
V2.5 55 | cagel VEE_R3 =7 11 | TX_T31N ~ | K26 _ L6N_| 0
53| cage2 VEE_R4 >577| TX_T31P_DQ2T F25 | RX_L6P_REFCLK '
R104 SFP MODO 54 | caged 31 W TX_T33N H26 RX_L7N_REFCLK
0 #)—gpp;W 55 | cage4 cagell [3q W TX_T33P_DQ2T Fo5 | RX_L7P_REFCLK ]
K A1 e rron— 55 cages cagel0 [~g 5 TX T35N GND= F55| RX_L8N_REFCLK |
0 R107 = 57| cage6 cage9 [5g XE15 | TX_T35P_DQ2T - RX_L8P_REFCLK ]
0 103 cage? cage8 #<pis | TX_T37N SFP TXD N >
ok JRios  SFPLOS = <12 | TX T37P_DQ2T ~TXD 928 1 TX LeN :
— - R 577 TX_T40N = 55| TX_L6P
—I__Epnog SFP_TX_DIS = 13670731 GND Xm_i TX T40P_DQ2T XgTi TX LN i
L GND NC (CLK isolation) TX_T42N Eo3| TX_L7P |
~ NC (CLK isolation) *=j37—| TX_T42P_DQ2T *Esq | TX_L8N ]
GND NC (CLK isolation)<—J5—| TX_T44N A TX_L8P 0
»——— TX_T44P_DQ2T WRCLK125M N1
Gi3 {8} WRCLK_125M_N_1 C‘367“ ¢ 122 LC_ 7 mg L1_REFCLK2_LN !
== pQ2T {8} WRCLK_125M_P_1 —= L1_REFCLK2_LP ]
]
H13 0. VREFB7DNO 5AGXMA3D4F2713N "
5AGXMA3D4F2713N i
ROOM: SFP ]
:""""'"""""'"""""'"""""'"""""""""""‘ﬂ
: : : ]
0 SWAP pins as needed inside and between banks 3D and 4D '
Place resistor footprint over capacitor (optional AC-coupling) ] i
Only resistors will be placed! 0 "
R390 | |
iy r-—m1 " PMC PCIl <> FPGA LOG1E LOG1B "
LK_C_N
a=| ©® wrck 12sM N0 100|e370 WRCLK125M_C_NO {8} OSC_RFCK_N_0}} 100je350 0SC _CLK C _NO ! "
) " BANK 4D3.3V] BANK3D 3.3V ]
9| (s wrok 125m P 03 1n}g369 __ WRCLKI25M_C_ PO @ {8) OSC_RFCK P 03 100n“0351 0SC_CLK_C_P0 " .
=9y - o - - - " LPGI BUSMODE2# BOTTOM CENTER LPCI AD31 AT BOTTOM RIGHT |
[or B3 " {10} LPCI_BUSMODE2# — AB13 RX_B47N_DQ2B {10} LPCI_AD31 TPCT AD30 3 RX_B45P_CLK7P_DQ1B !
{10} LPCI_BUSMODE3# RX_B47P_DQ2B {10} LPCI_AD30 ) RX_B43P_CLK6P_DQ1B |
| {10} LPCI_BUSMODE4# 7 AET3 | RX_B49N_DQ2B {10} LPCI_AD29 RX_B45N_CLK7N_DQ1B |
I {10} LPCI_BUSMODE1# <K~TFcTr CBEE D715 | RX_B49P_DQ2B {10} LPCI_AD28 TX B42P_DQ1B '
| {10} LPCI_CBEO# TPCT CBETF AEi5 | RX_B51N_DQ2B {10} LPCI_AD27 RX_B39N_CLK5N_DQ1B 0
LOGI1L LOG1M ' {10} LPCI_CBE1# ~CBEZF AFTs| RX_B51P_DQ2B {10} LPCI_AD26 ~AD25—AFi6 | 1X_B38P_DQ1B '
' {10} LPCI_CBE2# o AFTT | RX_B52N_DQ2B {10} LPCI_AD25 TPCT AD24 AD16 | RX_B39P_CLK5P_DQ1B "
{10} LPCI_CBE3# = AC10 | RX_B52P_DQ2B {10} LPCI_AD24 é—m TX_B38N
BANK 8D 2 5V BANK GXB_L0O ] LPCI PAR “AD10 | RX_B54N_DQ28B {10} LPCI_AD23 X TPCl AD22 via | RX_B41P_CLKO2_DQS1B |
- ] {10} LPCI_PAR n RX_B54P_DQ2B {10} LPCI_AD22 — TX B44N i
TOP CENTER LOWER RIGHT 10} LPCI REQ# LPCI_REQ# AE10 — - LPCI_AD21 AA14 —
WRCLK125M C N0 Hi15 AB25 ' {10} LPCL K TrCroNTE AFg | RX_BS6N_DQSN28B {10} LPCI_AD21 20 AAi5 | 1X.B44P_DQIB ]
To5M G Po G5 | RX_T45N_CLK19N_DQ3T AB26 | RX_LON_REFCLK i {10} LPCI_GNT, TPCT ADT —vig | RX_B56P_DQS2B {10} LPCI_AD20 TPCT ADTS ACT4 | TX_B4ON_CLKO1,CLKON 0
—= Ci5 | RX_T45P_CLK19P_DQ3T Vo5 | RX_LOP_REFCLK i {10} LPCI_AD1 §< TPCT AD0 W10 | RX_B58N_DQ2B {10} H:g:_ﬁgp ~ADTS AB75 | RX_B43N_CLK6N_DQ1B '
olig poick N ; 15| RX_T47N_CLK18N_DQ3T Yog| RX_LIN_REFCLK " {10} LPCI_ADO AB9 | RX_B58P_DQ2B {18} LPCI_AD1§ —AD17 AD15 Tx—g“O'F\’I_CLKOO,CLKOP_DmB "
a | {10} PCICLK_P Fﬂe RX_T47P_CLK18P_DQ3T Vo5 | RX_L1P_REFCLK *ACg | RX_B6ON_DQ2B {10} _ X TPCI ADT6 ACT6 | TX_B42
NG (CLK isolation) 7| RX_T49N_CLKO3_DQSN3T Va6 | RX_L2N_REFCLK ] »—=— RX_B60P_DQ2B {10} LPCI_AD16 RX_B36P_DQ1B ]
NC (CLK isolation) >—=5— RX_T49P_CLKO2_DQS3T RX_L2P_REFCLK ] LPCI FRAME# Vi3 LPCI AD15 AB16 ]
X% RX_T51N_CLK17N_DQ3T $§g RX_L3N_REFCLK | {10} LPCLFRAME# 2> TBCTTRDYE W13 | TX_B46N {10} LPCI_AD15 TPCT ADTZ AD17 | RX_B36N_DQ1B i
*&17] RX_T51P_CLK17P_DQ3T o5 | RX_L3P_REFCLK i {10} LPCI_IRDY# > >TBCT TRDYE Yi3| TX_B46P_DQ2B {10} LPCI_AD14 ~ADT3 ACT7 | TX_B35P_DQ1B "
{13} LVTTL_CLK N ;@ RX_T53N_CLK16N_DQ3T poa—| RX_L4N_REFCLK {10} LPCI TRDY# =STOPE AATS | TX_B48N {10} LPCI_AD13 _ADT2___AEig | X B3N
{13} LVTTL_CLK_P K7T7| RX_T53P_CLK16P_DQ3T wizs | RX_L4P_REFCLK ' {10} LPCI_STOP# 2> TpeTDSELD Viz | TX_B48P_DQ2B {10} LPCI_AD12 p>—TpTT ADTT AD1s | RX_B32P_DQ1B |
777 RX_T54N_DQ3T M26 | RX_LSN_REFCLK | {10} LPCI_IDSEL B 7 Wiz | TX_B50N {10} LPCI_AD11 »>—TpTT ADTO AB7s | RX_B32N_DQ1B ]
&7 RX_T54P_DQ3T RX_L5P_REFCLK | {10} LPCI_DEVSEL# — TX_B50P_DQ2B {10} LPCI_AD10 — TX_B31P_DQ1B
Ci8 —Iodr | oF_ ] 7 ACT1 S5O0 {__LPCI_AD9 AA17 ]
517 RX_T56N_DQ3T A23 0 {10} LPCI_PERR# S TPCIRETE ADTT | TX_B53N {10} LPCI_AD9 2>—TpCrADS AATg | TX_B33P_DQ1B i
g RX_T56P_DQ3T = TX_LON {10} LPCI_RST# e TX_B53P_DQ2B {10} LPCI_AD8 TPCT AD7 TX_B31N
H18 _TS6P_| GND= A24 | ( [PCI_SERR# Yii < CL Y18 i
*G1g | RX_T58N_DQ3T - Wo3 | TX_LOP {10} LPCI_SERR# < TPCT INTAF AATT | TX_B55N {10} LPCI_AD7 >>—TpCT ADG Wig | RX_B34P_DQ1B
»——— RX_T58P_DQ3T wsa| TX_LIN | {10} LPCI_INTA# = TX_B55P_DQ2B {10} LPCI_AD6 = RX_B34N_DQ1B ]
o8P W24 | [PCLINTB# AD9 {__[PCIL_AD5 Yi7
K15 XUz | TXLIP ! {10} LPCI_INTB# CPCT INTCE AEg | TX_BS7N {10} LPCI_AD5 >>—FperADZ —W1p | 1% B33N |
X775 TX_T46N *ag| TX_L2N ] {10} LPCI_INTC# TPCT INTDE Y70 TX_B57P_DQ2B {10} LPCI_AD4 »>—TpCTAD3 Vig | RX_B37P_CLK4P_DQ1B 0
NC (CLK isolation) <£75— TX_T46P_DQaT *Ro3| TX_L2P | {10} LPCLINTD# = A0 | TX_B59N {10} LPCI_AD3 p>—TprT ADZ vi5 | RX_B37N_CLK4N_DQ1B i
15| TX_T48N >Roa| TX_L3N 0 LAATO TX_B59P_DQ2B {10} LPCI_AD2 = RX_B41N_CLKO3_DQSN1B "
1o TX T48P_DQaT o3| TX L3P B12 Ale
NG (CLK isolation)21e~ TXT_50N_CLKO1,GLKON N2 TXCLaN : Keep DQ and I0_VREF 282 paoe Keep DQ and IO_VREF 226 pqp :
NC (CLK isolation) TX_T50P_CLKOO0,CLKOP_DQ3T TX_L4P Y1
B TN <1231 TXL5N 0 not connected A2 110 VREFB4DNO not connected Y1810 vReFB3DNO '
*Kig| TX_T52P_DQ3T == TX_L5P | SAGXMA3DAF2713N 5AGXMA3D4F27I3N |
>—J1g| TX_T55N ut9 ' '
“Fig | TX_T55P_DQ3T GND'||_: Uts | REFCLKO_LN - e oo o oo oo o o e o - o o e e e e e e e > e e e e > e > e > e e = e > e e e - - -
> E1g | TX_T57N REFCLKO_LP
275 TX_T57P_DQ3T
A19 —1o7P| OSC_CLK_C_NO _ R19
a1 TX_T59N ~CIK C PO REFCLK1_LN Tie & -
& TX_T59P_DQ3T = R18 REFCLK1_LP Fiber SFP, PCI <> FPGA connections
F17 5AGXMA3D4F2713N
CSL FTRN.PMC |8
%2110 VREFBSDNO A3 | SE | pwano. _ _
5AGXMA3D4F27I3N SHEET
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5

4

3

ik

FPGA side <---> PCI bus side

Swap as needed across bus switches

for easier layout!

DE2#

DE4#

E1#

PCISW1 Place resistors close to PCISW pins!
© LPCI ADO N py— R_PCI_ADO s PCI_ADO
{9} LPCI_AD1 3 1Al == B1 2! E—gg:—ﬁgé oR B30 PC_FD;
{9} LPCI_AD2 t A2 < B2 e oR |R30— e ADT—
{8} LPCI_AD3 57 A3 = B3 g por ADr—| OB |hase—poT ADI—
{9) LPCI_AD4 7| A4 == B4 7 R PCT ADS R R30—xrme—
%) LPCIAD5 57 A5 %o B5 [ 15— POrADE | 0B Ihocs e ams—
: _PCI_. =R _AD6
{9} LPCI_AD6 5| A6 === B6 75 R PCI AD7 0R ﬁw?—mv
{9} LPCI_AD7 70| A7 == B7 i, — R PCr ADg—1—OR ES'O—P'CﬁEDs_
{9} LPCI_AD8 A8 === B8 P OR —@ﬁ—p—c,—m——
{9} LPCI_AD9 i A9 == B9 13 APCLADY OR_[R309 A0S
6 23 | 1
BE— NG [
1 GND VCC OV4_3
—GND QS3861PAG
PCISW2
{9} LPCIAD10 21 ho =~ Bo [-55 RbClADI0  oRRal PCI_AD10
7 _PCI_ ——R311 _
{9} LPCI_AD11 Al == B OR J—p-cnrr
{9} LPCI_AD12 4 Ao e B2 22 ARSI OR 3312—p-c|=m£
{9} LPCI_AD13 5 | s —x B3 12 GRGIEN e B T ADT -
9} LPCI_AD14 6] T oy |18 RPCTADTZ |1 BIl4
o PGl AD1e 7|t =L g [A7__RPCLADTS T LU
{9} _ 8 | AS == B5 45 R_PCI_AD16 D TR31 _AD16
{9} LPCI_AD16 9| A6 == B6 15 R PO ADTT | 0B the e ——perapTr
: _PCI_ =—R317 _
{9} LPCI_AD17 70| A7 == B7 [ R PCI ADTS OR 531—P‘C|—KDT
9} LPCI_AD18 A8 === B8 PoT OR —s—s—p'cﬁ'o—
{ . T : 173 R PCLADTO R_IR31 ~ADT9
{9} LPCI_AD19 A9 == B9 oR_JA319
23 | 1
BE—T NG g
1 GND VCC [—0V4_3
= GND QS3861PAG
PCISW3
{9} LPCI_AD20 21 ho =~ Bo [-55 RGN Y T PCl_AD20
7 _PCI_ ——R321 _
{9 LPCL AD21 2] Al == B1 R POTADZ OB Inse——porAnzr
: _PCI ——R322 _
{9} LPCI_AD22 5 A2 == B2 [Tg R PCI ADZ3 OR RJQ—P'CIW
{9} LPCI_AD23 A3 = B3 R PCI AD OR _[8323 o
{9} LPCI_AD24 6 A4 - B4 [ e Anae—{ OR R
~ 7 | M =By R_PCI_AD25 ~—R32 _AD25
{9} LPCI_AD25 5 A5 =r B5 (5 R PCT AD26 |2 ﬁw
{9} LPCI_AD26 5| A6 === B6 75 R PO ADZT | OB Iheee e amo7
{9} LPCI_AD27 A7 == B7 T OR 3327—p-c|=gr
— 10 : 14 R_PCI_ADZ8 3 IR35 _AD28
9} LPCI_AD28 A8 == B8 OR_[A328 o
{ . 11 : 13 R_PCI_AD29 =—R329 _AD29
{9} LPCI_AD29 A9 == B9 OR
8 2. — 1
BE—T NG g
1 GND VCC [—0V4_3
= GND QS3861PAG
PCISW4
{9} LPCI_AD30 § A0 === BO 55 E—,‘igl—ﬁgg? oR |8 PCl_ADg?
7 _PCI ——R331 _
{9} LPCI_AD31 72| A1 === B1 20 R PCl BUSMODEZZ OR PCT_BUSMO
: —PCT ORI RUSWMODESFE
LPCI_BUSMODE2 5 A2 === B2 [ g R_PCI_BUSMODEG At oy N 3%
LPCI_BUSMODE3 5 A3 == B3 [ 75 R PCT RSTF OR LP‘@'RW—R 4 " RSTE
e e e O
_| il 1 R_PCI_IDSEL al
LPCI_IDSEL S A6 = B6 12 R PCI CBE3# 0R g 7 _CBEG#
{9} LPCI_CBE3# A7 == B7 R PCI CBE2Z OR Jg—mm
{9) LPCI_CBE2# 19 A8 —r B8 [Hg—RPCT FRAVER oR |38 _ #
LPCI_FRAME# A9 == B9 — = OR —
9 2. — 1
BE—T NG g
1 GND VCC [—0V4_3
= GND QS3861PAG
PCISW5
R_PCI_TRDY# _ PCI_TRDY#
LPCI_TRDY# A0 == BO |22 — oA Rl
= 27 R_PCI_IRDYZ ~—R341 _TRDYZ
LPCI_IRDY# Al =ir B1 55 R_PCI STOPE g: _S—P'CI_QGP_R 40 — 7
LPCI_STOP# A2 == B2 [ R_PCI_DEVSEL# ——R34 PCI_DEVSEL#
LPCI_DEVSEL# A3 == B3 [7g— R PCI PCRRA? OR IR3a4 PCI_PERR#
LPCI PERR# A4 =tr B4 7R PCI CBETE OR R34 PCI_CBET#
{9} LPCI_CBE1# A5 = B5 75 R PCI PAR OR Rjjs_m:ﬁ&r
{9} LPCI_PAR A8 == B6 [5 R PCI CBEOE OR —s—s—m—cgE—R 47 —CBEOZ
{9} LPCI_CBEO# A7 == BY7 T OR B34l e
9} LPCI_REQ#) : 14 1 FCLH-Gr oR JR348 L neCE
{9} _| A8 ==F B8 |43 R_PCI GNT# AN vy _GNT#
{9} LPCI_GNT# K A9 =ir B9 OR_jA349
6 23 | 1
BE—T NG |
1 GND VCC [—0V4_3
= GND QS3861PAG
PCISW6
{9} LPCI_INTB# 2—5 A0 === B0 55 E—Egl—lﬁ%ﬁ oR |8 PCUNTB?;
7 _PCI] ——R351 _
{9} LPCI_INTC# 4| Al == Bl 55 R_PCI_INTD# 0R ES'ZLP‘GI’W
{9} LPCI_INTD# 5 A2 =i B2 19 R PCI BUSMODETE OR R PCI BUSMOD
{9} LPCI_BUSMODE1# 5| A3 == B3 33 R_PCI SERRZ 0R §'4LP‘CI=§EW
{9} LPCI_SERR# 77| A4 == B4 47 R_PCI INTAR OR —Lp'a—m'r”% “INTAZ
{9} LPCILINTA# 5| A5 === B5 75 OR
»—5 A6 === B6 [7r—X
HEEEE-
X——TT— A8 == B8 —T§—€<
¥—— A9 === B9 —X
— R R — 2 st T no g
1 GND VCC [—0V4_3
= GND QS3861PAG

= BQOM:BMC_BUFFERS, o o e cccccccccccccccccccccccce o o=

V4_3
o

PMC host interface

PCISW1-6

100n{ C430

100n|| C431

100n{ 432

100n|| C433

i
100n" C434
100n" C435

GND

r
] ]
! PN1 PN2 .
) ek 12V nc |2 viz Pei 1oy TRST# |2 |
3 -12V_nc =7 PCL_INTA# 3 2 PCI_JTDI
_ _
| PCI_INTB# 5 | GND1 INTA# g PCI_INTCE PCI_JTDI <5 | IMS O g — !
i INTB# INTC# DI GND1 |
PCl_BUSMODET# 7 3 V5_PCI 7 B
' SO INTDE 5| BUSMODE1# +5V_1 15 5| GND1 PCI-RSVD1* 35— i
' — T INTD# PCI-RSVD2* 5 PCI BUSMODE2# | 71| PCI-RSVD2*  PGI-RSVD3* 15— '
" PCI_CLK 13| ShD2 SAVAX e 12— PCLRST# 13| BUSHOPERE  onootas 12 PCI_BUSMODES# |
1 1 PCI_GNT# 1 1 PCl_BUSMODE##
| PCI_REQ# 1? GND3 GNT# 12 V5 Bol x—g +3.3V_1 BUSMODE4# 12 — '
| ViO_PCI 19| REQ# +5V_2 755 PCI_AD31 PCI AD30 | ~1g | PME# GND2 755 PCI_AD29 |
| PCI_AD28 21 XD('[/%)] 1 ﬁg{g% 22 PCI_AD27 21 éﬁ[gg] 28{32{ 22 PCI_AD26 0
PCI_AD25 2 24 PCI_AD24 2 24
: - % ADI20] C%“é?;]g 26 PCI_CBE3# PCIIDSEL = o ﬁg\[’z—sﬁ (26 PCI_AD23 :
PCI_AD22 27 28 PCT_AD2A 27 28 PCI_AD20
) PCI_ADTO 29 | AD[22] ~ AD[21] 39 V5 PCI PCIAD18 | “3g ]| +33V._2 ?3 AD[20] 735 !
0 VIO_PCI 31 | AP[19] c V33 PCT ADT7 PCI_ADT6 31 | AD[18] GND3 735 pci cBe2s |
0 PCT FRAMER 33| V(02 Q. AD[17] 3 33| AD[16] E C/BE[2}# 32 |
| 35 | FRAME# ¢ GNDI1 755 PCI_IRDY# PCI_TRDY# 35| GND3 PMC-RSVD1 =5 —< |
' PCI_DEVSEL# 37 CD;E‘\?gEL# — 'F;?/Yz 38 V5 PCI 37 gh‘l%i# +§$C\)/5; 38 PCI STOP#
o 5V 4y PCI_PERR# 7
0 i? GND6 LOCK# ﬁg — i? PERR# GND4 42 pcl SERR#  J
] PCI PAR 23 PCI-RSVD1* PCI-RSVD3* 44 PCl CBE1# 23 +3.3V_3 SERR# 44 ]
0 VIO_PCI 25 | PAR GND12 ¢ PCI_AD15 PCI AD14 25 | C/BE[1]# GNDS 75 PCI_AD13 0
0 PCI_ADT2 27 |V (10)3 AD[15] 73 PCI_ADTT PCT MGGEN 27| ADI14] AD[13] 73 PCI_ADT0 0
" PCI_ADO 29 | AD[12] AD[11] ["50 V5 PCI PCI_ADS 29?| MBGEN AD[10] ["50 i
51| ADI09] +SV.5 75p PCT CBEO# PCI_ADY 51| ADI08] +3.3V.8 55— '
| PCI AD6 =5 GND7 C/BE[O}# 34 PCTADS =5 AD[07] PMC-RSVD2 25— "
i PCTADZ AD[06] AD[05] — 22 433V 4 PMC-RSVD3 |—2a—X
] VIO PCI gg AD[04] GND13 gg PCI AD3 % PMC-RSVD8 GND6 gg ]
PCI AD2 V (/0) 4 AD[03] PCI AD1 »—%£g| PMC-RSVD7  PMC-RSVD4 [—g5—< ]
i N 59 50 N 59 50
PCT ADO 61 AD[02] AD[01] 62 V5 PCI 61 GND5 PMC-RSVD5 W |
| = &3 AD[00] +5V_6 [og = &5 ACK64# +3.3V_9 57
| GND8 REQB4# [——x GND6 PMC-RSVD6 |——X '
' e 0714360164 e e 0714360164 :
: = GND GND= = GND GND= "
] ]
] ]
' DRV4 '
' ....0...0...0...0...0...0...0..00..0. PCl_CLK 5 4 t. I BACKPLANEPOWER l
: ( ) : 7 F2SSPCICLKN {9} 33MHz b
| : 2| o vee I z bus V12 PCL 1o p 0
i :Place close to connector PN1, : PCI_MBBEN —om—R362 V5 POl Ovitea; 0
. : SNE5LVDSTDBY L= 1 VIO_PCT__Ov>!
1 :pin13! . L YO PCL__Svig_pal '
R 7o PR ' | S 1 LA SCHR GND= i
] ]
] ]
] ]
i ROOM: PMC ]
e g g  ———— |
Figure 4-2: PCI-Compliant Target Device Signals
Required Optional
Signals Signals
AD[31:0] AD[63:32]
Address/Data - - .
o O C/BE#[3:0] C/BE#[T:4] 64-Bit
Extension

VCC for bus switches, see

- https://www.altera.com/content/dam/altera-www;/global/en_US/pdfs/literature/ds/ds_stratix_pci_bd.pdf

- https://www.altera.com/content/dam/altera-www/global/en_US/pdfs/literature/an/an330.pdf
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Interface

Control

Error
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~

DEVSEL#

PAR
PCI
Compliant
Target
Device

FRAME#

STOP#

PAR64
REQ64#
ACKG4#

|PME# |
13.3Vaux
|SMBDAT
|ISMBCLK___ }
TDI

TDO

TCK

T™S
TRST#

INTA#
INTB#

INTC#
INTD#

| CLKRUN# _ "Cjock Control

Power Management
(added in 2.2)

System Management
Bus

JTAG
(IEEE
1149.1)

Interrupt
Request
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5 4 3 2 1

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

LVTIO OUT P 1 ' Power supply for output drivers :
{12} LVTIO_OUT_P_1 22 LVTIO_OUT _N_1
{12} LVTIO_OUT_N_1 — : v MAIN "
#LVTIO_OE 1 '
{12} #LVTIO_OE_1<K — | TooK |1 POWIO33A 0
LVTIO_IN_P_1 ] PRUN_3V3_IO H F
(12} LVTIO_IN_P_1 S>—TyTio NN 0 1°°”HC329 — 5y RUN/SS AUX 2 !
{12} LVTIO_IN_N_1 — L |
] — GND BiAs b2 ]
{12} LVTIO_TERM_EN_1<& LVTIO_TERM_EN_1 ! —— PGOOD_3V3_IO !
3 N Riaa  3V3_| He G6 R132
LVTIO DIR_LED 1 ] { 10K} PGOOD SYNC f=>—— oK |82 i
(12} LVTIO DIR LED_1 < TyTi5—ACT [ED 1 LOG1F ' H7 R ]
{12} LVTIO_ACT_LED_1 < " ADJ FL— [TeakjR181 4 l
LR QHYF 9
BANK 5A : —GND 14 share RT L [45Kg]R129 ¢ !
LVTIO_OUT P_2 - = |
{12} LVT|0_0UT_P_2§§—WTWUT—N—— — Ny | FOWER LEFT | LTMB023EV GND= i
{12} LVTIO_OUT N 2 — >~ CLK14N_DQ1R i 0
»—=—{ CLK14P_DQ1R
#LVTIO_OE_2 N .
{12} #LvTI0_OE_24& — XTS CLK15N_DQ1iR : POWIO33B |
{12} LVTIO_IN_P 2 3>—kvHOIN P _2 CLK15P_DQ1R ' &1 [ v oo LA POWIO33C :
IN_P_ LVTIO_IN.N 2 #LVTIO_OE_1 _ _
{12} LVTIO IN N 2 §< SN o — 1 ﬁ? DQ1R_1 0 gg VIIN2  V_OUT2 ﬁg ﬁg GND1  GND24 Ef; 0
LVTIO TERM_EN 2 ® | TVITO ACT LED 1 55| DQIR_2 3.3V 0 Hi | V-IN3  V_OUT3 37 A7 | GND2  GND23 —Fg 0
{12} LVTIO_TERM_EN_2<< c DQIR_3 V_IN4  V_OUT4 V33_ODRV GND3  GND22
5  DIR_LED 1 R2 I V.MAN H2 Bi . _ B5 E5 i
LVTIO DIR LED 2 D\ FIVTIO OF 2 R3 | DQIR 4 0 H3 | VIN5 V. OUT5 g3 18 B6 | GND4  GND21 g7
{12} LVTIO_DIR_LED_2 —_— 7 — = Re| DQ1R 5 V_IN6  V_OUT6 [ g5 57| GND5  GND20 [—£5 0
{12} LVTIO_ACT_LED_2 = = S| VIO AacTtED 271 DQIR_6 ' { V_OUT7 Fga—Yopryl ~ JOPRV_V33 G5 GND6  GND19 &5 |
= =S TRTED DQIR_7 | V_0UT8 OmmmnO—4 GND7 GND18 |
] DIR_LED 2 T2 Ci C6 El
cl| zviooE3 73] DQIR_8 0 C331 _IG330 V_OUT9 &5 JMP_V2 C7 | GND8  GND17 57 0
LVTIO OUT P 3 Q TERN 3 76| DQIR_9 0 [foon ™ fiou V_OUT10 &3 32 C333 _IC334 D7 | GND9  GND16 g "
{12} LVTIO_OUT_P_SEE ~OUT N3 Ol VTioACT (5D 3 U] DQ1R_10 V_OUT11 &7 22u 100u  [100u Dz | GND10 GND15 52
{12} LVTIO_OUT N 3 — o ~DIRED 3 | DQ1R_12 | V_OUT12 D5 | GND11 GND14 57 0
LTI, OF a¢(—LVTIO OE 3 | VIO OE 4 Us | DAIR.11 I = = CTMBOZ3EV = = = GND12 GND13 !
{12} #LVTIO_OE 3 = ~TERM EN 4 i DglR_li I GND GND GND GND GND _| LTM8023EV 10
LVTIO IN P 3 LVTIO_IN_P_3 &£ | T ACT (ED 4 va_| DR 0 —GND GND= |
{{1122}} LVTIO IN N 3 §< LVIIO INN.3 2| LVIIO_DIR LED 4 V5 DS]R—}E’ ' "
o LVTIO_TERM_EN_3 AL OMEL 5 W DO1R_1§ | ROOM: I0_POWER '
TVTIO TERM EN 5 W2 | -
{12} LVT|O_TERM_EN_3<< = —_ = —_ 2 DQ1R_18 g g
{12} LVTIO_DIR_LED 3 LVTIO_DIR_LED_SS LVTIO_ACT_LED_55 gi o 1F
{12} LVTIO_ACT_LED_3 LVTTO ACT TED . LVTio. DI LED I0_2F
{13} #LVTTL_IN_CLK_EN << #LVITE N GIXEN ;g 10_3F
T2 10_4F
*—g ] 10_5F
LVTIO_OUT P_4 _
{13} LVTIO_OUT_P_42§ TVTIO OUT N 2 x% 10_6F
{13} LVTIO_OUT_N_4 —— *—=10_7F
#LVTIO_OE_4
{13} #LVTIO_OE_4<<& — x% DQSN1R
{13} LVTIO_IN_P_4 LVTIO_IN_P_4 pasiA
IN_P_ LVTIO_IN.N 4
{13} LVTIO_IN_N_4 §< — Y71 15 VREFB5ANO LOG1K
LVTIO_TERM_EN 4 5
{13} LVTIO_TERM_EN_4<< A | EN_ SAGXMA3D4F2713N BANK 8A
LVTIO DIR LED 4 2.5V
{12} LVTIO_DIR_LED_4 T TOP RIGHT
{12} LVTIO_ACT_LED_4 e A23
55| RX_T86N_CLK21N
e
LVTIO_OUT P_5 -
{13} LVT|0_0UT_P_5§§—WTWUT=N—5— X% TX_T89P
{13} LVTIO_OUT N 5 —— G571 TX_T89N_RZQ_6
#LVTIO_OE_5 LOG1I Place resistor footprint over capacitor (optional AC-coupling) A20 | TX_T85P_CLKOO,CLKOP
_VE_. Only resistors will be placed! __ !
{13} #LVTIO_OE 54 — v P Crg | RXT81P CLK23P
> RX_T79
{13} LVTIO_IN_P_5 5> tﬁ:g—m—ﬁ—g o BANK 7C xg% TX_T87P
{13} LVTIO_IN_N 5 — = Ni *Gsp| RX_T84N_CLKOUT3
2 ToP LEFT 2.5V Qg 0SC_RFCK N_1 C22 | oo TeaN
LVTIO_TERM_EN_5 &1 LvTIO IN N 1 A6 @ |18 OSC_RFCK N_ Ca3 | RX T88N CLK20N
{13} LVTIO_TERM_EN_5<< = —— =| Vo A5 | RX_T19N_DQSN1T O (8 OSC_RFCK_P_1 RX_T88P_CLK20P
LVTIO_DIR_LED_5 S| VMO NN_2 RX_T19P_DQS1T
{7} LVTIO_DIR_LED_5 ~ACT LED 5 ®l VITIoN P2 gg RX_T21N_DQIT xfﬁ]—g RX_T81N_CLK23N
{7} LVTIO_ACT_LED_5 —_— S| VoINS Z6| RX_T21P_DQ1T *E7g| TX_T8ON
(@] LVT|O_|N_P_3 D6 RX_T15N_DQ1T H\“g TX_T80P
=| ™WTO NN 2 F7 | RX_T15P_DQ1T 91 TCTe7N
|__I LVT|O:|N:P:4 E7 RX_T17N_DQ1T W RX_T83P_CLK22P
| IVIOON N5 Ho | RX_T17P_DQIT “For| RX_T79N
> IVIOINP 5 G9 RX_T23N_DQ1T W TX_T85N_CLKO1,CLKON
O — RX_T23P_DQ1T <5 TX_T82N
x% RX_T24N_DQIT x% RX_T83N_CLK22N
*—Eg| RX_T24P_DQ1T == RX_T84P_CLKOUT2
55 RX_T26N_DQ1T
XHDTS RX_T26P_DQ1T xg% 10_0K
2] *&10| RX_T28N_DQ1T == |0_VREFBSANO
2 RX_T28P_DQIT 5AGXMA3D4F2713N
] LVTIO_OUT N_1 A9
3| TvioouT P Ag_| TX T25N
TVIIO OUT N2 G7 | IX.T25P DQIT
S| o ouT P87 TX_T22N
©| VIO OUT N3 D5 | IX.T22P DOIT
© ~OUT P 3 G5 | TX_T18N
O| ™o oUT N 4 Gs_| TX-T18P_DQIT
= ~OUT P2 Fg—| TX_T20N
=| ™VToouT N5 Jg_| TX_T20P_DQ1T
- = o TX_T16N
> = Kio-| TX_T16P_DQIT
O 0| TXCT27N
»=Eg| TX_T27P_DQIT
& B9 &Z%SQ_DCMT * - 10 overvoltage protection bias circuit is based OHWR FMC-DIO-5CHTTLA
E10
*—=— DQIT - -
F1o Tite 10 block power supply, FPGA <> 10 block connections
»———— I10_VREFB7CN0
5AGXMA3D4F27I3N Size | Type REV.
A3 | SE| oweno CSL_FTRN_PMC B
SHEET
110F 13




IS

100n

V33_ODRV
o)

C400

100n

C401

100n

C402

100n

C403

100n

C404

100n

V33_ODRV
0

C405

100n

C409

100n

C408

100n

C407

100n

C406

100n

V33_ODRV
o)

C410

100n

c414

100n

C413

100n

C412

100n

C411

' Trace from ODAX pin 4 and ODBX pin 4 Trace from OTx | p n 5 to OD pin 2 and ODBx pin 2 must be equal lenght!
" to the fuse must be equal lenght! ODAT1 OoT1 DNPrTaGRTER08 LB VHIG
) 4 2 10_OT1 5 3 1_-_ D201 ——=1R208 B LVTIO_ACT_LED 1
: Place OR r%’s\llgtor over fuse. vas oorv. | | ﬂ o% 3 V33 ODRV R'L<1;§:A 4 )2 tﬁ:g—gﬁ_z_} {{‘1‘1}} bive [ 1K5 |
I TTUOf oR_J° “o—2{vcc anb I ~ o—vce anp —|2 [GND T 10 Activity Indicator
0 2 1_TTLIO 200 I0_OD1 SN74LVCT1G125DCK  GND SN65LVDT2DBV
L 1
: EPL.00.250.NTN 140.'|-nVA'60V ODB1
1
1 R200 4 2
o< o Y—? I: A #LVTIO_OE_1 {11}
' DSOD323-T05L V33_ODRV OE P1 2K 172%56v33_ODRV < LR VHOF
i CDSOD323-T05 o] [ 2K } B_LVTIO_DIR_LED
' o—=21vcc GND (I D202_r—z—R200  LVTIO _DIR_LED 1
= GND = GND GND= red
0 SN74LVC1G125DCK  GND
Q200 . . .
| 5 o 3 - IB1 IT1 1 10 Direction Indicator
! 103 1008 | 4 10_af 5 4 =
0 A v DN Y LVTIO_IN_P_1 {11} oD
" d o 5 V33_ODRV 5 7 LVTIO_IN_N_1 {11}
' GND VvCC ——O GND VCC [—OV33_ODRV
i N SN74LVC1G125DCK GND  SN65LVDS1DBV
i = GND LVTIO_TERM_EN_1 {11}
: ROOM: I0_BLOCK_1
-—aeh an an o) ar E) C) EP GD G ED G GD G G GD G G GD G G GD G G G G G G G G G G G G G G G G G G G G G G G G G G G G G G G G G G G G G G Gb G G G G G G G G G G G G G G G G G G G G G G G G G Gb G G G G G G G G G G G G G G G G G G G G G G G G G G G G G G G G G G G G G G o> o> o o» o
' Trace from ODAXx pin 4 and ODBX pin 4 Trace from OTx p p|n 5 to ODAX pln n 2 and ODBX | pln ) 2 must be e equal Ienght'
' to the fuse must be equal lenght! 0 0T2 DNPr55RR? 12 LB VHIG
| - 21y A2 0 0T25 I o Al LVTIO_OUT P2 {11} D204 gz jR215 B_LVTIO ACT_LED 2
Place OR resistor over fuse. _A R 4 > blue LR |
i SN V33_ODRV OE P3 V33_ODRV B {5 LVTIO_OUT N_2 {11} - .
I Truo2 R R o——21vcC GND —“I- o—— vcc GND —“l-GND 10 Activity Indicator
0 2 1_TTLIO2 2o I0_OD2 SN74LVCT1G125DCK  GND SN65LVDT2DBY
L 1
: EPL.00.250.NTN 140.'|-nVA'60V ODB2
2
1 R217 4 2
1 folslo Y A SHLVTIO_OE 2 {11} LR VHOF
" CDSOB323-To5L Va33_ODRV ﬁo[g o1 2K _JF2180vas ODRV B LVTIO DIR LED
[ o—=21vcc GND (I D203 ok JR216 _LVTIO DIR LED 2
= GND = GND GND= red
0 SN74LVC1G125DCK  GND
: IB2 IT2 10 Direction Indicator
2 4 10_a2 5 4
! h-—.':‘210 13 L?Y V33_ODRV D_"[>E MK ;;tﬂ:o_lN_P_z o
' 3 OE 5 — 2 V4 ] O_IN_N_2 {11} —
' 1 GND VvCC —=o0 GND VCC [—OV33_ODRV GND
i — SN74LVC1G125DCK GND  SN65LVDS1DBV
i <LVTIO_TERM_EN_ 2 {11}
: ROOM: I0_BLOCK_2
-—aeh an an o) ar E) C) EP GD G ED G GD G G GD G G GD G G GD G G G G G G G G G G G G G G G G G G G G G G G G G G G G G G G G G G G G G G Gb G G G G G G G G G G G G G G G G G G G G G G G G G Gb G G G G G G G G G G G G G G G G G G G G G G G G G G G G G G G G G G G G G G o> o> o o» o
' Trace from ODAX pin 4 and ODBX pin 4 Trace from OTX f p|n 5 to ODAX p pln 2 and ODBXx pln n 2 must be. equal Ienght'
' to the fuse must be equal lenght! oD 0OT3 DNP A2z LB VHIG
I0_OT3 5 3 [ 1I00RT™ D206 —=—R224 B_LVTIO_DIR_LED 3
| - 21y A 2 R A LVTIO_OUT P.3 {11} K5
" Place ORDrﬁglstor over fuse. V33_ODRV, ﬂ o8 ,\; V33_ODRV "—<I;{B 421 Q LVTIO OUT N3 {11} N
0 1TLIO3 oR O——— vcC GND —||| O——VCC GND —|||-GND 10 Activity Indicator
0 2 1_TTLIO3 fFa02 I0_0D3 SN74LVC1G125DCK  GND SN65LVDT2DBY
1
: EPL.00.250.NTN 140.'|-nVA'60V ODB3
3
R226 4 2
I oeffo Y A C#LVTIO_OE 3 {11} LR VHOF
" CDSOB323-TosL V33_ODRV ﬁoE o1 2K _]72220V33_ODRV B LVTIO ACT LED
o—2{vcc anp ]I D205 —5—R225 _LVTIO_ACT LED 3
I =GND — GND GND—= red L="
0 SN74LVC1G125DCK  GND
: Q202 IB3 IT3 10 Direction Indicator
i 2 4 10_a3 5 4 =
' R Lﬁ—y e D_"[>E v ;;LVTIO_IN_P_S {11 GND
] 250mW ﬁ-—C-ZK 39 OE 5 V33 | 2 Z LVTIO_IN_N_3 {11}
" GND VCC o GND VGG [——OV33 ODRV
i — GND SN74LVC1G125DCK GND  SN65LVDS1DBV
i <LVTIO_TERM_EN_3 {11}
! ROOM: I0_BLOCK_3
e o e e o o o o o o o - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
— Z =50R!
|}
B LED3
e s 18 b1 Al LVTIO_ACT LED 1 {11}
N T T e 2 LVTIO_DIR LED_1 {11}
B_LVIO DR LED 2 5 B3 A3 5 LVIIO_ACT_LED 2 {11}
B_LVIIO_ACT LED 3 14 B4 Ad I LVTIO_DIR_LED-2 {11}
N OIS Tl gs A5 2 LVTIO_ACT_LED_3 {11}
BIVITO ACT LED- 7 75| B6 A6 5 LVTIO_DIR LED_3 {11}
{13} B_LVTIO_ACT_LED_4 — A7 g LVTIO_ACT_LED_4 {11}
{13} B_LVTIO_DIR_LED_4 —~ — B8 A8 F2—— RUVTIO DIR LED 4 {11]
Ly DiR OE o%
20 THERMAL [~55
V3_: VCC GND
SN74LVC245ARGYR

= GND

Tile | VTTL IO blocks 1-3

Size | Type REV.

A3 | SE | oweno CSL_FTRN_PMC B
SHEET

120F 13




LVTTL IO blocks 4-5, 10 CLOCK input

"""'""?chEE&'OTJKx'pﬁﬁZnGBB&ToiHI'ﬁa'ct?f%ﬁﬁfﬂaﬁgﬁbﬁﬁiiﬁFa'nH'GISBYBin' St BE egualIenghTl~ ~ = = T T T T T T T T T e e e e e e e e e e e e e e e e e e e e e e e e e ss—ss—————--

V33_ODRV
0

100n||C415

100n|[C419

100n||C418

100n|[C417

100n||C416

V33_ODRV
o)

100n|[C420

100n|[C424

100n|[C423

100n|[C422

100n|[C421

0
" to the fuse must be equal lenght! ODA4 . OT4 DNP{55rR230 LB VHIG
' . 5 OT4 5 3 [ 100R | D208 ——=—1R233
: Place OR resistor over fuse. Va3 OOV Y_gl:o*é Mg V33 ODRV R‘L<l;§:g 7 >§ tﬁ:g_gﬁ_s_i {{‘111}} biue [OK5 | < B_LVTIO_ACT_LED_4 {12}
| TTLO4 oR |8 “0—2-{vcc GND —|3 I ~ o—vcc anp —|2 [IKGND B 10 Activity Indicator
0 2 1_TTLIO4 208 . I0_OD4 SN74LVCT1G125DCK  GND SN65LVDT2DBY
——1
: EPL.00.250.NTN 140-?\;,_\_60\/ ODB4
4
2 1 R2 4 2
o0 Y A #LVTIO_OE_4 {11}
: cDSOB523-TosL V33_ODRV ﬁﬁ ot 2K_172316v33_0DRV \ tR VHD92FO7 R34
I =GND —GND GND= O———vCC GND —||I _<_>—'5|(,ed 2K} <B_LVTIO_DIR_LED_4 {12}
0 SN74LVC1G125DCK  GND =
" Q203 oo IB4 IT4 GND |0 Direction Indicator
= i
: 1229 T00R A oy P40 Y : LVTIO_IN_P_4 {11}
0 250mW ﬁ-—O-ZK 3 OE 5 V8 ODRV. =, Z 5 LVTIO_IN_N_4 {11}
" GND VCC o GND VGG [——OV33 ODRV
0 — GND SN74LVC1G125DCK GND  SN65LVDS1DBV
| <LVTIO_TERM_EN_4 {11}
| ROOM: I0_BLOCK_4
g g g g g g g g g g g g g g g S S S S
' Trace from ODAXx pin 4 and ODBx pin4 Trace from OTx pin 5 to ODAXx pin 2 and ODBx pin 2 must be equal lenght!
" to the fuse must be equal lenght! ODA5 o or OT5 DNP5oR R239 LB VH9G
 OT5 5 3 1_-_ D210 _r—-=]R242
' i : V= I: A S R A LVTIO_OUT_P_5 {11} 1K5 B_LVTIO_ACT_LED_5 {7}
' Place ORDrSS'St” o;{/er fuse. V33_ODRV OE "; V33_ODRV -L<I;{B ‘2‘ & LVTIO_OUT N5 {11) blue Nl <8 S
I TTUOS O0R 1 o VCC GND I o VCC GND —“l-GND 10 Activity Indicator
0 2 1_TTLIOS fFa04 . I0_OD5 SN74LVCT1G125DCK  GND SN65LVDT2DBY
——1
: EPL.00.250.NTN 140-?\;,_\_60\/ ODB5
5
2 1 R244 4 2
o< o ' A #LVTIO_OE_5 {11}
: CDSOD323-T05L V33_ODRV . ﬁﬁ "; 2K _172400vs3_ODRV < g VHD92F09 R243
| =GND = GND GNT= o——21vcc GND I i [ <B_LVTIO_DIR_LED_5 {7}
| SN74LVC1G125DCK  GND =
" , . ge04 s ross IB5 IT5 GND |0 Direction Indicator
100R
: 103 238 100R e ? A E v 4 10_a5 5 D v g LVTIO_IN_P_5 {11}
0 250mW [ 2K ] 3 OE 5 V33_ODRY 2 DE Z 5 LVTIO_IN_N_5 {11}
" t GND Ve —0  GNDI|- GND VoG [——OV33_ODRV
0 — GND SN74LVC1G125DCK SN65LVDSTDBY
i <LVTIO_TERM_EN_5 {11}
0
g g g g g g g g S S S
| e e e e e e e e e e — e e e e e e e e e e e e e e e e e e e e e e oy
V33_ODRV
! IBC6 ITC6 g
" ot ? A E VL4 10_a6 505 Y 431 LVTTL CLK_P {9} 100n]|C425
i V33_ODRVOTS2[ 2K | 59 OE 5 V33_ODRV 5 >E Z [ —————LVITL CLK N {8} 100n||C429
| GND VCC o GND VCC OV33_ODRV
| SN74LVC1G125DCK SN65LVDSTDBY
0 i
GND toodossr 1 GND toogcass =
" I [ GND
0
: CHLVTTL_IN_CLK_EN {11}

| ROOM:10_BLOCK_CLK

oo oo oo o oo c e o a EP Eh EP ED S EP ED G ED G ED ED G ED GD G ED G ED GD ED D G ED Gb Gd b GD GD G GD Gb GD GD "D GD GP GD GD "> GD GD G D "GP GD Gb G D "GP GD Gb G D "GP GD "GP GP D G GD "GP G D "GP GD GP G D G GD Gb G D G GD "GP GP D G GD Gb GP D G Gb G Gd G P b G) G G G

— Z =50R!

Title LVTTL 10 blocks 4-5, I0 CLOCK input

Size | Type REV.

A3 | SE | oweno CSL_FTRN_PMC B
SHEET
130F 13




