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FAIR Timing Receiver (FTRN) PMC form factor - CSL_FTRN_PMC

TITLE

TITLE PAGE

Block diagram

Power Tree

POWER DC-DC

POWER LDOs, FPGA BYPASS

FPGA configuration

FPGA user interface

WR clocking, system CLOCKS

PMC, SFP to FPGA

PMC host

10 to FPGA

10 blocks 1-3

10 blocks 4-5, 10 clk

DATE

REVISION DESCRIPTION

DRAWN

04.12.2014

Initial version

dslavinec

21.4.2015

Added fixes found during HDL synthesis check and changes during PCB layout

dslavinec, bpecnik

21.5.2015

PCB layout ready for review

dslavinec, bpecnik

19.9.2016

Page 04:

- 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 SIMP2 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 PCl 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 |0 leds (swapped values)
- marked 10 path with 50R impedance

Page 13:

- added OR resistors parallel to fuses on 10s

- different resistors for 10 leds (swapped values)
- marked |0 path with 50R impedance

15.11.2016

dslavinec

W |>|>|>|m

After review fixes, added JTAG to backplane connection:
Page 06:
- JTAG signals from JTAGCON1 routed through OR resistors to PN1/PN2 (p10) then back to DTV1 (PMC connector added parallel to JTAGCON1)

Page 07:
- FPGA PBF1, PBF2 button pull-up power supply from 2.5V to 3.3V
- R72is placed, R94 is DNP (Do Not Place)

Page 10:
- JTAG signals on PN1/PN2 connected parallel to JTAGCON1 on p06

dslavinec

21.4.2017

PCl bus switch enable bug fix:
Page 09:
- PCI_BSW_EN# signal connected to BANK4D

Page 10:
- PCI_BSW_EN# drives bus switch enable (pulled-up during FPGA boot, then FPGA enables bus switches by pulling line down)

dslavinec

Value Capatitors used

12p 0402, 50V, COG, 1%

22p 0402, 50V, COG, 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, 19

except where marked differently.

o

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

TOP layer

FM1 FM2

FIDUCIAL FIDUCIAL FIDUCIAL

FM3

BOTTOM layer

FM4 FM5

FIDUCIAL FIDUCIAL FIDUCIAL

FM6é
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Block Diagram

1x PUSH BUTTON

1x PUSH BUTTON

TEMP SENSOR
-UID tecccccccccccccees . 1x HEX SWITCH 1x HEX SWITCH
' LOGIC ANALYZER -
EEPROM 1 ! poRrt 8 LEDs 5 LEDs
- model, revision e L
FLASH - 1l.lrlh'::i(-::aI|l:nriatn:m E-[-)-l;SFEJI\;-E T ??
-GW, FW ] q eecceneead L
switch e Il—IZE:SD.&\ EEPROM - user data b CPLD
- select Cypress - 12C boot L
boot source fEC.'SD,.q CYPRESS USB @
- bridge to Wishbone —— JITAG1
USB /IWI\ GPIF _micro USB1
- micro USB2
VA
_____ A
: < e HOST
CONNECTORs
6 status < =
LEDs EPGA P11, P12
: - PCI 32 bit
I0O5 LEMO 10 to/from buffers [LVDS) /l—l\
: E.-[-ill—r“ 5V tolerant 1 input as clock (LVDS) PCl host bus
- direction/activity leds
- 500hm termination option \ LEDs, direction, termination enable
T ﬁ RX, TX (LVDS ) [\
c
E‘ WR SFP ]\I enable, config 5
: N
S - 0 »
e = B
WR clocks > LEDs /| power |/
- VCTCXO 20MHz, 25MHz = A ~1pervoltage rail |\ SUPPLY [\
- PLL (25MHz > 125MHz) > = ==
—— - DAC
] + Only FCI 21p Conan® Mezzanine Receptacle XO XO AUX power
" v s placed i | devicel
L_-_-: IS placed on carmer not actual device . 125Mh2 ) lﬂDMhz cunnectur

Tile Block Diagram

Size | Type
A3 | SE

owano. ©SOL_FTRN_PMC
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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
inputs are NOT USED simultaneoushy!

r—-r—————"—=—=-= A
| LTC4357 ideal |
: 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 |- 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 LS |
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 = |
113"!4", B4 C:) — ] I FPG.I"-:k :
FILTER |—vCCAUX 2 5) | __ lansceiver |
)\ (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

s | 22| ... CSL_FTRN_PMC
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Power entry and main DCDC power regulators

|
! '
! '
! TP1  Vi2_AUX FET1 FET3 !
1 AUXPOW1 FDMC8878CT VMAIN_IN TP4 V_MAIN FDMC8878CT Tpop V1220 i
] 3B F1 T 1 18 P3 ?  F2 ¢ T 1 18 P19 F3 <1 T l
' A ] r—— 2 spepl[7 — 2 spepl[7 2 —— "
] -  E— - - 3 LI 6  E— 3 LI 6 -  E—
0 i 4A alfc [[57 4A R1 a1 fe [[5 4A R76 :
KLDX-SMT-0201L-8 DZ1 24
] =GND FET2 < FET4 < "
: P6SMB16AT3G o © - V5_PCl FDMC8878CT 10u o © - Vi2_PCI FDMC8878CT Tp21 V1§70 '
i = ®2 1 8 S 1 8
P L = — P4 L = —
" 12V AUX power is used z w 51 elg V5 PCI g lThs: = w = = =) N 2 [ls o] 7 Y w 100n]| G102 !
ONLY when board is NOT P o 2 = & o o ® g |
' 4 GND 15} vop 2 3 I¥][6 I |LED1 ~GND 4 GND 5} VDD L& JTP20 3 I¥][6 I |LED5
y inthen PMC host! 7| SNoep e =2 PMC 5V pinsare | 46 [[5] g 7| éNoep e 2 alle s g 100n]| G103 !
100nC19 used as main J 5% 100nci00 PMC 12V pins are 54 ]
: LTC4357CDCB I current source v:| N GNT= LTC4357CDCB used as current N = toull G106 0
when in the = source for 12V u
] L L IDIODET L PMC host zo i 5 L IDIODE3 1 when in the z w 5 1 c :
] GND—= GND—= GND—= @ g Ol g R1031 ~GND GND—= PMC host . g IS ~GND 10ull G107 0
| VSS 7| GND VDD i
0 2 SHDN  VSSEP GND= GNDEP NC GNI= "
| LTC4359IDCB _|  [Tcasscocs '
! IDIODE2 GND=" |DIODE4 '
| ROOM: POWER_ENTRY GND= |
e ccccccccccccccccccccc oo oo oo oo o o o o o o o - = = = D > = P P D =D = D = D D D P D P D P D D D D P D P D P P D D S S D P =D > = > s = s e - e . -
. V2 5R V2 5 5V power for LTM4619 and
LTM4619 input Voltage Range: 4.5Vto26.5v ______________  LTM4628input Voltage Range: 4.5Vtol6V_ _____________________ Tz LTM4628 EXTVCC
VI_15R  JIVI5 Vi 15 V3 3R J3V3 v3 3 ' i IMP V2 VECS V& EXT
O——CommmO—0 ' DNP__ ! B
JMP_V2 JMP_V2 ' GNDI|'—|ER371 OINTVCC_11_25 i Vi_1R Vi_1 cars
BLM31PG121SN1L
V_MAIN JIVe
o) INTVCC_115_33 INTVCC_115_33 : : INTVCC_11_25 POW11_25A GND : O =%10°8=1%109 100111
o o - V5_EXT n frou u
100n]| C20 oNp s | ' V VAN < p— INTVCG LHe 10uH cs “I _| " P V2
100n|| C21 a7 Jns—]|GND 1 F4 J7 o=—1R1030 T !
) R |R38 b (] R19 [Ri8 MODE/PLLIN EXTVCC OR | = GND = GND
11 2 1 Ving ;;110 |
© Vi_1R
104 €75 Vv MAIN I 3 POW115 33A 11 comp FEE— P8 5 100N |
10u]| c26 - 11 K ik f2 J6 A1 1.1V ) T !
J1 z & Fo ' 121K TEMP VOUTI_1 o =cenp |
GN= voNt o F g INTVCC ' PGOOD 1V1 G9 cs5 ) |
g g (| peoopT vouTsT Actual voltage on |
GNDI||— [T K7 5 g K6 R8_|I.GND F5 G2 voltag Vi1 P "
vFBi 2 @ VFB2 [19K1 ] |I- [ | »——¥ RUNT swi ——= 1.4V rail is 1.13V! o "
o [ | R4
1.15V vi_1sR 228C16 LTy coups - compz 8 2200152 42 3.3V 1 '||I100nH c! ES yf TRACK1 vret 25 68K1 |I'GND & '
. 9 A0 ST W N 0 GND )
TP100—% VOUT1_1 vouT2_1 TP9 PGOOD 2V5  G8 E7 ® 0
11 PGOOD2 COMP2 =—x SJMP2
GND||| 100n]| C17 K8 | 1 Ko K5 1001 C18 |||-GND ' o ns c 0
| | o 5 | | ' LED4 |LED3 PO CUN2 VOUT2. 1 Tpo7 V2.5R o '
KNRUN oy RUN2 == V5_EXT 1 L P 100n|| G2 D8 cs 2.5V ° !
INTVCC_115_33 2222 Q 1 2 P I TRACK2 VOuTS2 o '
PGOOD_1V15_3V3 Z S [o c
VIO 5 Y pgoop 33386 Extvec 2 : : > |» I||—< R3 6 swe e £ :
- (121K ] FSET R5 o
LY QHOF\LED2 oJel ] TTMAGTIEV 12 R D o vgs |-D7 o || GND S "
= 700n M on PHASMD o 0
= GND : : GND GND DIFFOUT 8 2 "
= GND = GND : : % SGND1 DIFFP o % :
V_MAIN GND1 DIFFN
(@] POW1 1 5_33B Vi 15R [} _—T_GND LTM4628EV — GND ]
J2 1 |
5 VN2 At POW115_33C Vi_1R '
v VouTH 2 _ V1 15R (AN V_MAIN VL IR 5
Ji0 | V- -2 [Ar2 A5 E10 0
S ViNg VOUT1 3 g1 Ae{coND2  aNDas g o Ko e Ul T onl 22 POW11 25B POW11_25C | 48 7 "
J75] V_IN5 VOUT1_4 577 A7 | GND3 GND35 [£735 ( (I J3 A2 D6 F12 {
kT V_IN6 VOUT1 5 g13 Ag| GND4  GND36 [ 100l C39 U0 o0n co3 S| viNz VOUT1_2 a5 7o SGND2  GND25 {3 100ull C51 |
ro| V_IN7 VOUT1 6 F&1g a9 | GND5  GND37 p5 1 Jo| VINS VOUT1 3 [~az | SGND3  GND26 33 0
k5| V_IN8 VOUT1 7 &1 51| GNDs  GND38 [ ' Tio] VIN4 VOUT1 4 [—az G6| SGND4  GND27 &g 100l C52 "
ra| V_IN9 VOUT1_8 &13 55| GND7  GND39 [ VIR L 5 1oull c27 77 VINS VOUT1 5 g &7 SGND5  GND28 [~a1s "
ko V_IN10 VOUT1 9 515 Ba| GND8  GND40 = cao 1@ 00 75| VING VOUT1 6 g5 SGND6  GND29 [
K10 ] V_IN11 VOUT1_10 577 57| GND9  GND41 p 1 10ull c28 k3| VIN7 VOUT1_7 g3 GND30 5 171 |
k7| VOIN12  VOUTi 11 [pra 55| GND10 GND42 g ' ra| VINg VOUT1 8 gz A7 GND31 3 Grooull cas [@) |
ko VOIN13  VOUT1 12 Bo| GND11  GND43 g aNo= ) 1oull 29 Ro—| VIN9 VOUT1 9 [ge 56| GND2  GND32 [y 0
| VOINT4 o2 GND12  GND44 [Eyg - 1 Kio| VIN{O  VOUT1_10 &3 57| GND3  GND33 s J00ull C50 "
5 V_IN15 G5 GND13  GND45 [y GND= [ Kii]VINi1  VOUTI_11 5 DT GND4  GND34 g "
C5| V_IN16 va s3rT—Ce | GND14  GND46 Mz 11 - 5 VINi2  VOUT1 12 (&3 5| GND5  GND35 |7
Ca| VOIN17 foR & GND15  GND47 |5 V3 3R 11 [ VINi3  VOUT1 13 &7 D5 | GND6  GND36 g GND= |
| V_IN18 A2 Gs| GND16  GND48 [G3 foR ' | VINi4  VOUTY 14 D4 GND7  GND37 Mo - |
Ca V_IN19 VOUT2 2 a5 Go| GND17  GND49 [G5 e ML C5| VIN16 Do| GND8  GND38 V2 5R 0
T V_IN20 voUT2 3 g 54 GND18  GND50 &z (1) 1 Ca| VIN15 V2 SR 50| GND9  GND39 vz o) "
o V_IN21 VoUT2 4 g5 D5 GND19  GND51 &z 100l C36 7| VIN{7 o DTi| GND10 GND40 |7 TealE "
| VOIN22 vouT2 5 g3 Do GND20  GND52 &g 11 Cg| VIN18 A9 Drz| GND11  GNDH [Fz—% (1)
o] VOIN23 VoUT2 6 & D7 GND21  GND53 &7 11 o VIN20  VOUT2 2 Fatg =7 GND12  GND42 3 100l C44 |
T V_IN24 vouT2 7 &3 D] GND22  GND54 &g Vo 57000 o] VINI9  VOUT2 3 a1y E5| GND13  GND43 13 |
5 V_IN25 VoUT2 8 g5 Do] GND23  GND55 &g & toupcsr @) D7 VIN21  VOUT2 4 [~a13 5| GND14  GND44 [ J00dll C45 0
T V_IN26 VoUT2 9 B £ GND24  GNDS6 315 1 5 VIN22  VOUT2 5 [gg Er| GND15  GND45 [z "
T VIIN27  VOUT2 10 D3 5| GND25  GND57 &1 1oull c32 T VIN23  VOUT2 6 [gg =10 GND16  GND46 [~g " .
= VIN28  VOUT2 11 b3 5| GND26  GND58 a1z 11 T VIN24  VOUT2 7 [51g 11| GND17  GND47 [ s (1) - place capacitors on the regulator outputs
e VIIN29  vOUT2 12 Er| GND27  GNDS59 [ 1oull c33 11 = VIN25  VOUT2 8 [g13 515 GND18  GND48 [g 3 10ull c46 | .
o IVAINEN S+ GND28  GND6O i . ) | viNos  vouT2 9 |51z =E={ GND19  GND49 ki3 . 2) | (2) - place capacitors away from the regulator outputs
V_IN31 =2 GND29  GND6é1 ' VIN27  VOUT2 10 |5 55 GND20  GND50 0 -
8 E6 H4 100uy|| C34 7 C 2 L1 10u|| c47 Title
g V_IN32 5| GND30  GND62 [g 1 g VIN28  VOUT2 11 [~&1p F5| GND21  GNDS51 [73 ' :
V_IN33 5| GND31  GND63 VIN29  VOUT2 12 GND22  GND52 [ Power entry and main DCDC power regulators
0| V- E8 H11 100u]| C35 1 9 12 711 F10 M1 100y]| C42 0
T V_IN34 H10 Eo| GND32  GND64 [y3 W0 VIN3O  VOUT2 13 &13 F1| GND23  GNDS3 13 se TTos REV.
V_IN35 SW1 —— GND33  GND65 11 VIN31  VOUT2 14 GND24  GND54 ' v
21 V7IN3s swz 3= 100u| €37 M1 Ving2 _= S Loogpess | A3 | SE B
. 1 LTM4619EV 1 — GND LTM4628EV GND= DWG.NO. - _
LTM46T9EV — GND GND= GND= 10 LTM4628EV GND= | SHEET
<ROQMILIMIGIQNCDRC. o e e cccccccccccccececececece e e e oo === |SROQLLIMAE20DCDG. a  c e e c e e e e e e - - - - - - ———--———--- -
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2 1

LOG1R
Aazz | Gt GND74 |52
AAsg | GND2 GND75 [[&
ABT1 | GND3 GND76 [Tg
ABTZ | GND4 GND77 77
ABT7 | GND5 GND78 /73
AB20 | GND6 GND79 /75
AB53 | GND7 GND8O [77
ABo4 | GND8 GND81 [/7g
A5 | GND9 GND82 /25
ABg | GND10 GND83 57
AC5 | GND11 GND84 s
ACaq | GND12 GND85 [N7g
AGs5 | GND13 GND86 72
AGs6 | GND14 GND87 [z
AETT | GND15 GND88 [7g
AETZ | GND16 GND89 a5
AET7 | GND17 GND90 53
AEo | GND18 GND91 55
AE2G | GND19 GND92 58
AE5> | GND20 GND93 [N
AEc | GND21 GND94 577
AEg | GND22 GND95 573
‘AF> | GND23 GND96 575
371 | GND24 GND97 (577
574| GND25 GND98 [57g
77| GND26 GND99 55
55| GND27  GND100 553
25| GND28  GND101 p55
S53| GND29  GND102 [pg
356 | GND30  GND103 Fgig
55| GND31  GND104 Fg75
Bg| GND32  GND105 g7z
To6 | GND33  GND106 gy
o3| GND34  GND107 [gag
D54 | GND35  GND108 [R5
71| GND36  GND109 —g5e
52| GND37  GND110 —g5g
57| GND38  GND111 pgg
=5| GND39  GND112 =77
=55| GND40  GND113 [73
55| GND41  GND114 [75
5t | GND42  GND115 77
56| GND43  GND116 [7g
£ GND44  GND117 [
5| GND45  GND118 |53
F55| GND46  GND119 (52
Foi| GND47  GND120 =2
G| GND48  GND121 |5
G5c | GND49  GND122 [ 75
G5 ] GND50  GND123 |5
55| GND51 GND124 555
qi1| GND52  GND125 i35
q72| GND53  GND126 i35
H77| GND54  GND127 [j5
Ho| GND55  GND128 [~7g
f20 | GND56  GND129 [~7qg
M55 | GND57  GND130 [~1
54| GND58  GND131 |55
F5| GND59  GND132 [55
Hg| GNDBO  GND133 [54
25| GND&1  GND134 5
Joc| GND62  GND135 [z
Jo6| GND63  GND136 [yq7
K71 | GND64  GND137 —wmg
ko3| GND65  GND138 s
k54| GND66  GND139 [—wse
2| GND67  GND140 (/58
16| GND68  GND141 s
CTo| GND69  GND142 g
> GND70  GND143 [~
55| GND71  GND144 (753
55| GND72  GND145 [—/5,
GND73  GND146
ABE DU DNUS5 [R5,
Coe| DNU2 DNU6 [5714
D25 DNU3 DNU7 {20
DNU4 DNU8 [
—GND SAGXMASD4F27IN  GND=

eecccccccooce

*NOTE: BANK 3 VCCI

3:

ov3 3

Vg)J LOJ&?IYg from 2.5V.t0 3.3V!sva 5 (;/373
0 VCCIO3A_1 ﬁg;g
57 VCCt VCCIO3A_2 [~ApaT
7 vggz VCCIO3A_3
VCC3
? VCC4 VCCIO3D_1 ﬁg}g
37 VCC5 VCCIO3D_2 [~aF77
5 VCCe VCCIO3D_3 75
Ng | VCC7 VCCIO3D_4
10| VCC8 v3
55| VCGC9 VCCIO4A_1 [—g
5727| VCC10 VCCIO4A_2
576 | VCC11 AB7
Bg| VCC12 VCCIOAC_1 [Facs
R71 ] VCC13 VCCIOAC 2 [~ag7
Ri3 | VCC14 VCCIOAC_3 [AFz
RS xgglg VCCIO4C_4
W-Hg VCC17 VCCIO4D_1 ﬁg}g
T12 ] VCC18 VCCIO4D_2 [AF75
T747] VCC19 VCCIO4D_3 [15
T16 ] VCC20 VCCIO4D_4
VCC21 4
VCCP_1_1 VCCIO5A_1 Ry
L11 VCCIO5A_2 Rz
75| VCCP1 VCCIO5A_3 [z
9| VCCP2 VCCIO5A_4
5 VCCP3 G
Ni7 ] VCCP4 VCCIOBA_1 5
R77| VCCP5 VCCIOBA_2 5
T8 | VCCP6 VCCIOBA_3 [z
G71| VCCP7 VCCIOBA_4
075 | VCCP8 D3
Tg | VCCP9Y VCCIO7A_1 [F5
VCCP10 VCCIO7A_2
VCCAUX_2_5 A7
o1 Lo VCCIO7C_1 [p7
T17| VCC_AUX1 VCCIO7C_2 [Fg
U707| VCC_AUX2 VCCIO7C_3 [57
U77 | VCC_AUX3 VCCIO7C_4
VCC_AUX4 A10
U4 VCCIO7D_1 [&713
73| VOCA_FPLL1 VCCIO7D_2 570
575 | VCCA_FPLL2 VCCIO7D_3 [F73
57| VCCA_FPLL3 VCCIO7D_4
Wig | VCCA_FPLL4 D22
VCCA_FPLL5 VCCIOBA_1 [F57
&(EDJ 5 VCCIO8A 2 [~G7g
U13 VCCIO8A_3
75| VCCD_FPLL1 A18
T15 | VCCD_FPLL2 VCCIO8D_1 [&7g
N7 | VCCD_FPLL3 VCCIO8D_2 [57g
15| VCCD_FPLL4 VCCIO8D_3 [F75
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?—P20 1 vecH_axeLo VCCPDS5 1 [t
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o)
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RREF_BR VCCPGM2
— GND 5AGXMA3D4F2713N
IMPORTANT! (LOG1Q)

e®®0000cc000000000000

In the PCB layout, the traces from FPGA
pins D26 and AE1 to the R11 and R12
resistors need to be routed so that they
avoid any aggressor signals.

R11 and R12 must be 1% or better!
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FPGA decoupling, LDO regulators, power indicators
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¢ L _100n||ces by 0§ QUOXLR_1_155 | ' | ' 100n||c207 !
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| | GND=11 100n][c236 | |
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| ROOM: : " 10nflc2ss | § "
CAPS_VCC. 1.1 100n|jc185
- LAs. | 100nfjc2zs | ¥ 0 ]
| 0 1) 1ooncise | ¢
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: 3 [ VO'ZT .. WRCLOCK SWITCH :
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FPGA and CPLD JTAG, FPGA gateware FLASH, User Flash

USB connector JTAG signals flow : U (USB connector) > C (PMC connector) > R (resistor) > B (buffer) > P (PROG - CPLD) > F (FPGA)>B>C> U

. . FPGA configuration
JTAGCON1 and PN1/PN2 JTAG signals are connected in parallel! and JTAG 9 LOG10
[ o o o o o o e e e e o e e e e e e e e e e e = e e = e = = 100 PF ADRs
: fmcimccmctmetmicmesmecmas V3 3 JTAG buff d rotect | JIVS B voz )| 3A-TDL
i uffer and protection ; 0 JTCK B AE24 | 3A
1 JTAG connector s PN1/PN2 PMC JTAG . VCC TRGT 1 [I’;"” 2 DRV1 P JTAG signal pull-ups, ' JTO0 F5—AEss | 3A_TCK JTAG
I JTAGCON1 ! see p10 ' CMDSH2-3 FPGA-CPLD side " o ————"==3A°TDO
" . ' DTV1 JTDI_RB 2 3 JTDIBP V3_30 " ] sPisipo  AFp4 | T —
st /<] 1 : . 1 4 JTDI CR JTDI_RB 1A 1Y JTMS B T| SPrSO DT AE25 | 3A_AS_DATAO_ASDO
0 9 $>>JTDI_UC {10} {10} JTDI_CR 00R B4 ———— — —d 10E | 7} 3A_AS_DATAT
s2 [ 212 MO SR s R A 2 | oD 13 JTVS CR_HO0R [Rag JTVS FB 9| SPIWP D2 AF25 | 3AAS |
0 53 =273 . _UC {10} {104 a R 3 |t 12 JTDO_RC R49__JTDO BR JTMS_RB 5 6 JIMS B JTDI_BP 0 ES| SPrAD D3 AD2s | 3A_AS_DATA2
IRS3 U Dr o
" (91 1<<JTDO_UC {10} {10} JTDO_RCLK: : T 00R Y 2A 2y f———— OK }o=2—JTD0 PF ' S| Terrcs AD2g | 3A_AS_DATA3
0 S5 12215 LSS ITCK UG (10} 10} JTCK_CR D>—3 5 | bR JTCK CR ———R51 JTCK RB 79 20E 82 Rs5 __JTDO FB ' o%| srox AC23 gﬁ%%?_%DATM
S6 | ¢ — — * 7 |1oHH] 8 L= JTDO_FB 9 8 JTDO_BR - CONFIG
" i i (A g 3A 3y ———— . TCK B ! E
i ZX62-B5PA(1) teamcoamccamcsamccamoecsamcsoamocamo o 5 a J 10c 30E GNDll [Tok IR JTCK | 0 o 25:? Qgg 8A MSELO
] =i VCC TRGT 10 "= JTCK _RB 2 A v 11 JTCK B ] ) 8 SEL2_ A25 gﬁ,mggt;
I GND D= TPDBEOSUOBRVZR 3d 10 0 pE| WVSEL3 B4 | 8A
' %ﬁvf‘ ot o 5 Toormal | 14 JTAG signal pull-ups, ) ®O) MSELs B25 | SAMSELS
pins 1-4 and 6- i —
! are NC, but can be used GND_vCC va 3o connector side ! CONF_DONE __ F22 o o
! for straight-through routing. SN74LVC125ARGY R JTDI_RB 0 NCONFIG_PROG C24_| 8A CONF_DONE
l - 0K R79 JTMS_RB l 8A_nCONFIG
| GND V3 3 [ 10K | | nSTATUS J20
' | OV GND| R78  JTCK RB " Hez | 8A-nSTATUS
N
: : = 5AGXMASDAF2713N
= BOOM. JTAGINPUT., o o o o o o o o o o o o o o o o o o o o o o o 0 o o 0 o o e 0 > e > > > = = > - e e = e . e - . . - . - - GND
P e e et |
| |
. . ROM_DATA
: FPGA configuration FLASH {7} ROM_DATAp)Tomon T :
V3_3
15 SPIFLASHX4 1 :
: 8 fvce  sipbo % Board ID ROM, temp. sensor User FLASH '
SO/D1 3P WP T
S0 3 SPIWP D2
: —iC248 WP/D2 ™7—SPT HD D3 ROM1 ROM2 :
] 100" HoDe NCI  DQ [ ROM_DATA L net 0
_ SPICS ROM_DATA
0 9 cs poEe NC2 g B NC2 1o [ERIR !
" 7| EP 6 SPI CLK NC3 VDD ov3_3 NC3 3 0
" GND cK ——"— NC4 4 coealhioon NC4 GND "
| = N25Q256A13EF840 A NG5 GND DS28EC20P — GND 0
y GND DS18B20U+ "
= GND
| R14 DNP SPI WP D2 '
V3 ml N . !
| 30 —tRias _ DNP__SPT_AD D3 |
| — 0
] ]
o BQOM: MNEMOBY e o o o o o o o o o o o o o o o o 0 o o o o o e o o e e > > > > > = = - = - - = - - - - - - - - = )
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] oK |Ba6__ CONF_DONE ] LOG1H RST1
i PR nSTATUS 0
0oGi1C 0K CRC_ERROR V3 3 ' BANK 7A va 5 ——1 .1 CONFIG_SPV
: 3K {Rs7 nCONFIG_PROG 0 XOF1 " v VDD outRST P—————
BANK 1 BANK 2 4 3 PGCLK TOP LEFT 3 3 R V3 3
" FBo FB1 = GND VDD__CLK ' Ga . 44 in MR [P=——O0V3_
CONFIG_PROG ) =ic271 = »—E7 RX_TIN 100n
! - ~ Gl o - 700n 24 GND _ OE —0V3_3 ! o R 2l wor
F3 1 MRES1 [ ] c2
| CONF_DONE _ “H1 ] /02 V022 E3 ECS-2033-500-BN 0 ~Ca | RX_T2N_DEV_CLRN TPS3823-33DBVT
' = G3 1/03 1/023 E1 MSELOQ — CRC ERROR A RX?TZP?DEV?OE —
k E GND= i | A3 — GND
| PGCLK J1_| Vo4 /024 "1 FPGA_RES A5—| RX_T4N_CRC_ERROR
" HeWP 3 Ki| VO5(GCKO) (GTS1)1/025 & MStlz ——PFPGA RES (7} ' *—g5| RX_T4P_CVP_CONFDONE
" {7) HSWP_3 3>—awp—7—g | I06(GCK1) (GTS0)I/026 33 WP 2 0 —4 RX_T6N_NCEO
{7} HSWP_4 - ko 1107 (GTS3)I027 a5 Ol EHSWPJ Y PROG1A ' »—=%- RX_T6P_INIT_DONE
| {88 OSCRFCK_SRC_SEL 0 << K3 | /O8(GCK2) (GTS2)1/028 g VSEL3 CON3 {7} JTDIBP  J10 TTAG i E4 RST2
0 3] 1109 (GSR)I/029 [—4 NS IS B ko DI 54| TX_TSN_PR_REQUEST 5 1 nRES
| MSEL1 K5 /010 /030 -3 CONFIG_ SPV TTCR B Ko TMS ' B2 | TX_T5P_PR_DONE v3 VDD ot RST P————>—)> nRES {7}
" 11011 11031 —————— TTO0-PF— ag?| TCK 0 aq| TX_T7N_PR_READY |3 Mrest
' DO 0 TX_T7P_PR_ERROR 43 n MR p—n==l
BANK 1 BANK 2 XC2C64A-7CPG56C | J6 1000 5 4
! FB4 FB3 C4  CRC_ERROR 0 “Ge | 10 0H GND  WDI [
: : ;ggg 4 meLAS Y . " »—=|0_RzQ_5 TPS3823-33DBV T
K6 G5 V1.8 J7 = GND
" He| 1012 /034 [—pe— 100n || C59 PROG1B 0 »—=— |0_VREFB7ANO
" pLEDS Ko VO13 V035 cg > OSCRFCK_SRC_SEL_1 {8} I 8 i Fo
' 7 PLERK L :;31‘51 :;ggg £8 PSP __Kres P (1) Vv3_30 vee 0 NPERSTLO
' HSWP 1 kg V016 1038 [Hg——CNs g 00N (7 1000 | G0 ga| Veciot o7 ' SAGKMASDAFZTIEN
| {7)_HSwp_17 SEDT a0 1017 1039 at5 Sona SSCONS {7} VCCIO2 GND1 [Fg |
0 i PED PLED2 _Gto | /018 V040 50— Cone _SoSON4 {7} 100n || G104 D3 GND2 ["pg !
0 {;} gtggg PLED3  Fio | /019 /041 —&1o CON2 {7} V_AUX GND3 i
7 PLED4 __Ei0 | /020 /042 pg 100n || C105 XC2C64A-7CPGB6C | |
] {7} PLED4 /021 11043 g ;
] V044 FB1o GND= ! Tile FPGA and CPLD JTAG, FPGA gateware
0 11045 ==GND | FLASH, User Flash
' XC2C64A-7CPGE6C : e CSL FTRN PMC Rg.
]
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User interface - USB, Display, push buttons, HEX switch, LEDs

- as s ar er e Ed ED ED ED ED ED ED ED ED ED ED ED ED ED GD GD GD G> GD G G G > o

gy g g g g LOG1C Frececcccccccccccccccaan;
. . . 3 3 I CPLD Push Button and HEX switch !
: Display backlight LED driver and connector DIS1 VLCO ! ! FPGA Push Button and HEX switch I Put button 2 on the bottom I
] ,J IRe4  DIS DIO ! BANK 4A3.3V ! Put button 2 on the bottom ) I v33 side of the board ]
" LED_GRN 2 2 K —Res DIS DI ! BOTTOM LEFT : V3 3 PBSIéC‘;e of the b;;‘ész : I O ng PBP1 PBP2 |
3 DIS_DI2
| DRV2 DIS DI4 4 |'GND K DIS D5 {6) FPGA_RES Y11 RX_B84N_DATAS R60 | 1 K 1PBS P 3 Pas P 5
A R67 | ( AA2 | 1PBS_R 1PBS F | |
{ DiS DK 2 Ve < DIS DA | {6} ROM_DATAKC——pr5 ST AAg | RX_B84P_DATAG | 1 K N IR | : ,\ 2 4 ,\ 2 i
bisp4 2 IR6g DS D14 3
1A 6 DIS_DI5 DIS DI0___ AA4 | RX B8GN _DATA7
! —d 10E VICSo—2—€ . ;s pis K_jpes =22 | — RX_B86P_DATA8 ! 12, 411 [ 100n GND 5 lanp |
! Dbisos 5 6 R62_ DISDE 8 & K_R0——— 1 B RD——8 | TX B85P_DATA13 | 100n GND 5 fanp | i
0 = T 2A 2y [56R_] — € 5 Dis Do | 2 Y4 | RX B88P CLKUSR ' " | KMR223G LFG KMR223G-LFG
] 3 | >| DS DB Ass KMR223G [FG KMR223G-LFG | GND— )
] 20E DIS DI3 10 ] E DIS DI4 AAG TX_B87N_DATA14 ] GND_ GND__ — | —GND —GND ]
§ DiSDls 9. v |8 Fee € 41 DisRsT | - = TX_B87P_DATA15 0 GND=" | : - = '
r— 7]
] 10 4 28 DIS WR 12 Place closeto — DIS DI5 AA V3_3 V3 3
" T q30E g 13 DIS DIt conneclor DIST (pin ) : O | DS D ABi | TX-B83N_DATA10 : HSF1 o L HSP1 o !
i 2y 4a ay U ILED RED 14 @ Q DIS A0 w4 | [X-B83P_DATAT1 HSWF_1 R43 L HSWP_1 R39 0
V3. 30 3 0F 15 __ DIS_Al0 ) | DIS_AT w3 | RX_B89P ) C1 1 [HSWF 2 S =y I C1 1 FHSWP 2 0K Too8 |
] = 59408 DIS Al 162 ] DIS_DO Y5 | RX B8N | C2 2 TSWF3 OK 15 J-Q?‘” C2 2 SWP 3 OK (241 _lcpas |
] 7 ermal 14 < 17 DIS DI2 ] DIS_WR W7 RX_B88N_DATA9 ] 4 HASW F:4 0K R46 100n ' | 4 HASW p:4 0K 100n
GND VCC r— p Rz |
" Loso18 " TX_B85N_DATA12 " 8 0K ) ! 8 0K "
" SN74LVC125ARGY O € 1915 00 = ' V6 § GND= P365103 GND= | P365103
LED BLU 20 GND »—— 10_RzQ_1 ] | = 1 ]
" 2 =GND GND=
! GNDlH ooy V3 3 91930-24121LF $ 2 : Y71 10_VREFB4ANO LROOM: FPGAPB HEXSW _ _ _ _ ________J | Roow:CPLD PB HEXSW :
— baomomeacad c i c c - c Gd Gd G EP G EP ED EP ED G ED GD D @D @ @ @
I_ROQMLRISELALCON BLDRY e e c mmccccccccccccccccccc e oo oo oo o = o= = 5AGXMA3D4F27I3N
{13} BﬁLVTIOﬁACTﬁLE& ELVTlofACTfLEDfs {11} LOG1A Logic analayzer
e eeccccccccccee——==, {13} B_LVTIO_DIR_LE LVTIO_DIR_LED 5 {11} BANK3A 3.3V HPLA1connector
| Y33 PROG status LEDs (on board from CPLD)} I Vas WR/FTRN STATUS LEDs (on B TEDe ! BOTTOM RIGHT oK [F2—HEWCK
" o PLEDY /b oy () : " front panel from FPGA) 8 |, 2 ! STATUS LED1 _ AE19 9 HPWO
" WA o 0 R red 7 Al T3 ' STATUS LED2 __AF19 | BX BIIN CHO 78— HPw1 HSWP_1
z Bz _red PLED2 (¢ cpp (5 ' LR QroFPD26 6| B2 A2 [ STATUS _LED1 | STATUS [ED3__Acte | RX BON_CLK3N CH1 7 —Hpw2 —HSWP 2 HSWP 1 {6}
] LR QHOFPID2 ] R111 blue 5 B3 A3 5 STATUS LED2 | 5 omAD22 TX_B10ON CH2 WS . —TFSWP 3 HSWP_2 {6}
0 . i 510R N& B4 Ad NC (CLK isolation, c 6 W3 _ HSWP 3 {6
R34 pp_white PLEDG((p\ eps (6 | LB QHoG”ID28 4 6 STATUS LED3 NG (CLK isolationyAF22_| RX_B4P_CLK1P CH3 [T5—HpPwa Q HSWP 2 3 {6}
' LW QHsGP1D3 o SRIT2 bz | 3| B5 AS [ 7 STATUS [ED4 | STATUS_LED4  "ABT9 | RX_BEN_CLKOUT3 1 CHa 74— Hpws — | > —  —»HSWP.4 {8
" 5 pzx_blue  PLED( o cny 5 g | LT QH9G PID30 2| B6 A6 g STATUS LED5 NG (CLK isolatiopAE21 | TX BIP NC1  CHS 93—Hpws _ |'®
LB QHIGPID4 0 R114 white 187 A7 -9 STATUS D6 | 3%:2 | RX_B7N_CLK2N NC2  CHE 95 —pwy c
: . e PLEDS ¢ oy 05 (6 0 l Lwarsates B8 A8 [F————=") {8 CLK 20M VCXO >STATUS TEDS—AGa0| RX_B7P_CLK2P NC3 CH7 1 Tpwe— <
LT QHOGPID5 | IRLS red 1 19 | NC (CLK isolatiomAF20_| TX B8N CH8 0 rPwo _ .2
| 0 ! LR QHOF”ID27 DIR OE Pay ' STATUS LED6 _~AA20 | RX BOP_CLK3P CHO ' HPwio_ | D
| ROQMIERS PROG SUTS. e e m e e m = = d : RIRLE P blue V3 20| oo TERNG [0 " PBS F AFig | [X-BINRzQ_0 cH s mpwii | §
N - - 7 __HPW12
SN74LVC245ARGYR = GND | USER LED1  AC22 CH12 [ HPW13
: ROOM: LEDS FTRN_STATUS | USER_[ED2__Ac2i_| RX B4N_CLKIN CH13 75 Hpwi4
o o o USER LEDS  AD23 ?;(*ggﬁ*gtﬁgﬁcmo,\, 20 | -\p 83]‘51 4 HPWT5
USER_LED4 ( B5N_ ,
¢ va3 USER LEDs (on board from FPGA) ! USER LED5 AFsy| TX B5P CLKOO.CLKOP J:__sn 930-21121LF
19 B LED1 ! USER [ED6ABsi | RX_BSP_CLKOUT2 aND
. ez I 0 USER LED7 __AA2 _?;(78332’3‘70“0’\‘
LR QHIF¥1D8 8 2 USER_LED1 | NC (CLK isolati n)éDZO —
: ) 7 g; 2; 3 USER LED2 OSERLESE a1 %{gﬁ
5 areaMoe 6 [4 USER [ED3 AbTo | IX-
[ 0 5| B3 A3 5USER TEDs | TX_B10P
2 B4 A4 =—USERTEDs |
1 [cTarecPb7 4 6 USER LED5 Y19
| tworse Cax] 315 pg [ LUSERTEDG Y20 (- RerBsAND LOG1D LOG1G
W QHBGPIDg 2 8 USER LED7 | _
:  SYGTERTE o 2o ML S ! EQ 22 | 9 USER LEDS 5AGXMA3D4F27I3N BANK 6A 3.3V
' nes O ] 19 0 BANK 4C 3.3V =
¢ (BanecMpro  L1O0R] DIR OE Pay—] | St hswr | UPPER LEFT
V3 3 THERMAL ' - BOTTOM LEFT = - 11 GLK12N_DQ2R
L [510R 582 20 1 vee GND 2 = Olie; WR_DAC_sCLK AC8 S| ASWF2 H -
' LT QHQG D11 white ' [3) ..;__' e WRfDAchlN ADS8 RX7862N7D03B u) HSW F73 L CLK1 2P7D02R
ez — SN74LVCA5ARGYR ' o E|& WRDAC AFs | RX_B62P_DQ3B % | FSWF 27—z | CLK13N_DQ2R
] LW QH8GPID13 L<h T ____GND o {8} WR_nDAC_CS1 AFE7 RX_B64N_DQ3B [ = CLK13P_DQ2R
' g : =0 @ WSEng\C’CSZ AC7 | RX_B64P_DQ3B T M6
I BQOM:LEDS USER o e e ccccccca- " [FCLK___AAg | FIX_BOSN_DAsB 6| GLKOO CLKOP_DQ2R
cecccccccccccaa= TX_B63P_DQ3B %5 CLKO1_CLKON
- - - - - - - - - - SLRD W9 At D] K2 =
TX_B61P_DQ3B »—5— CLKOUT2_DQS2R
SLWR Y9 | I1X-B61P | HPWCK K3 |
i XTLA V3 3 ! = TX_B63N CLKOUT3_DQSN2R
FD4 AF3 | IX |
| R73 C1E-24.000-12-3050-R USB1A o) USB1B ! ol 2G5 | RX_B69P_DQ3B o
GND/|| 6 w13 G3
" ] A2 A5 Iy 0 o| 2 AFe| TX_B68P_DQ3B IPWis E3-| DQ2R_9
" D EF XTALIN FD15/PD7 g3 5= Vect GND1 (52 | S| o AE3 | RX_B67N_DQ3B APW12 Go| DQ2R 4
DUSB1 LaltTls co FD14/PD6 [~ ce| vecz GND2 [¢5 ' sl /=3 AE4| RX_B69N_DQ3B sl 7w K| DQ2R 8
0 USB_STAT 1 4 USB_STAT XTALOUT FD13/PD5 g3~ £ vCes GND3 =l E RX_B67P_DQ3B Nl o6 DQ2R_15
0 USBCONT1 1 FD12/PD4 [—z—x VCC4 GND4 2% ! c| L8 ADS wid Ps
2 _H,L L 3T A6 ES D8 ' — FD1 AE6 RXﬁB71 NiDQSN3B _>‘ HPW10 K4 D02R77
i St /o 1 LUSB1 4 DMINUS P 3 |4pR] 72, DMINUS P 12p]|C256 FD11/PD3 ["gg— G1 | VCC5 GNDS5 ["H3 m| Foo AF6_| TX B65N S1 w3 Fi_| DQ2R 14
" 2 T2 DuiNUs [ AAS ul Y I i FD10/PD2 [~ VCC6 GND6 0 7] TX_B65P_DQ3B S| e 51| DQ2R 5
' S3 233 DPLUS _ 2 o~~~ 3 DPLUS P "6 |{oHoH[ 9, DPLUS P L 12p|lcoss FDI/PD1 [ag D1 F1 ! S| Pao  AA7 | s D1 | DQ2R 1
' S4 5;_% 744232090 ‘[ 7 || 8 T 1 EB?;EB? H6 FD7 D2 AVCC1 AGND1 F2 l A PA1 AD4 TX_B70P_DQ3B 9 HPW J4 DQ2R_2
55 23] oA = GND FoTPsT 5 FO6 AVCC2  AGND2 ni V| bz ACi| RX_B71P_DQS3B 3 wewi 3| DQ2R_13
| S6 ) 5 G5 FDb CY7C68013A-56BAXC = <| PA3 AD7 | BX_B73P_DQ3B 4| HPWo L3 | DQ2R 12
DUSB1 1-4 and 6-7 - FD5/PB5 0
: ZX62-B-5PA(11) are NC %Stsca_n gg use_d 10 URES B8 FD4/PB4 25 FD4 Q GND ' 2 DA4 AB2 S§7gsgﬁigggg HEW2 HS ggggilg
-B- } _ 4 FD3 V3 3 PA5 AB6 | RX_B73N_| HPW4 F2 _
for straight-through routing. TPDGE05U0BRVZR —==—— =" RESET# FD3/PB3 = o o | T8 TX_B74N DQ2R_6
1 = — == H4 _ FD2 (o} PA6 AB3 | - HPW6 D2 -
i = GND GND= = GND WAKEUP _ B7 |\ oo e EI—T 100nj|c82 | PA7__ACs | RX_B75F.DA3B HPWO J2 | DAZR3,
9 FDO | Y7 | X M3 _
| V3. 30 PNPr—p—Ro4 URES va 3oDNP R93 WAKEUP FDO/PBO = 100n||C83 ' CTLo ““AD3 | TX-B7ON < DG2R_17
| sclt  F3l . SLRO/RDY0 AL StRD o ' CTLi __Ace | 1X B72P DQSB al « con ct
' SDAT__Ga Bl SLWR 100n][C113 CTLz __ ADe | 1X-B74P_DQ3B ] B E1 | 101G
" GND= o GND= SDA SLWR/RDY1 2 0 UCLK Vo | TX_B68N o % 88“5 J51 102G
H7 _ CTLO 100nf|C114 0 URES _ AB4 | [X B6IN (@) K7 | 103G
0 FLAGA/CTLO - L {6} CON4
&7 T ' RX_B75N_DQ3B 1 104G
I Vw3 X FLASHI2C1 C51 Folk G2 | oo o FLAGBCTL s Grie | § 100n][C115 ' WAKEUP —se—Rt0s2 AAB 6} CONs Ma | 10-5G
0 Q_ gz R1022 1 5 SDA1 SW 1 kow nc] 2 SDAT UCLK B2 basB A l0.6G
' SSRi023 2| A0 SDA |6 SOLi ~_ TrouT/eLKouT G8 pro | R 100n[C116 ! Y8 K5
" 20 lpiope | A1 SCL f—=— S3SITBOL INTO#/PAO [~Gg sar |9 | »—=— I0_VREFB4CNO »—2- |0_VREFB6ANO
K2 A2 DPLUS P E2 INT1#/PA1 IFg pAz |2 — 0 5AGXMA3D4F2713N
| 7w VO V3. DWINUS P E7 | DPLUS SLOE/PA2 |7 FAs ~GND " SAGXMASD4F27I3N
: vsS g 90 R128  SCLY PHINGS FlFOA\gggmz ég iﬁg SMPORTANTI (LIQR1RY 777 " ' Tile User interface - USB, Display, push buttons, HEX
I = o= EXP. PAD 100n 22 Fii54—SDAT Ho FIFOADR1/PAS5 |—Go 225 | : IMPORTANT! (USB1B) c switch. LEDs
N - = RES PKTEND/PA6 :
{ GND zcsamr L oKo—R135 SDAT Sw N cLaaPKTENDPAS 5e— a7 | : Connect AGND to GND with as: ! Size | Type REV.
' - - _ : ! : A3 | SE CSL_FTRN_PMC B
" CY7C68013A-56BAXC . as possible! : DWG.NO. — —
: : SHEET
| ROOM: USB INTERFACE P |
2 e 2 e e A A e e e e e o > > > > > > > = = = = - - - - = ) 7 OF 13
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White Rabbit clocking power supply

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

.|

0SC25M voltage:
V3 3 V3_3_CLEAN P15 V3_0_VCTCXO
L 5 WRPOW30 5 :
AR, - o8 1 - Y
WD IN ouT ]
BLM18EGZ21SN1D 5 3 10nlC299 '
91 G292 _|C293 SHDN  BYP 1 _lcsos _lcaoo _lcaoa "
10u 10u i =C298 , > 2u2 100n 10n
100n GND ADJ ]
81N NC2 X ]
= = = I [T1762EMSS |
GND GND GND = GND = GND :
L3 '
! VPLL3 3 0
BLM18EG221SN1D 0
06 07 i
2u2 100n i
]
= GND= GND '
WRREF2V5 '
VREF2_5 '
- 21 Apy— NC1 !
R101 T 8 NC2 '
220R —¢ + NC3 ]
NC4 0
c315 _ NeS !
14 TM336-2V5 0
22U 100n "
]
= GND= GND = GND !
ROOM: WRCLK_POWER _!
{7} WR_nDAC_CSt1 >M
7 WRJ’\DACiCSZ>M
{7} WR_DAC_DIN >M
7} WFLDACfSCLK)M
' ]
" R102 ]
I v WRDACT .
WR_nDAC_CS1 —
' R 450 SYNG  VREF #2—OVREF2 5 :
] WR DAC DIN
' — 7y DIN VFB [ TP16 WRCLK1 !
0 WR DAC SCLK 6 4 R99 WR DAC_OUT1 1 3 WRREF 2sm
SCLK  VOUT 220R . Vetrl __OUT F———————"— )
! 8 1 2 = 4 |
] GND VDD c GND VDD OV3_0_VCTCXO '
| AD5662BRMZ-1 312 VS53S3-25MHz i
' 100n GND= "
! '
| nl — GND
" = GND £ :
V3 3_CLEAN
l ROOM: WRCLK_DAC1_CLK1 BLM18EG221SN1D~— — '
b it e it
: R103
RS WRDAC2
WR_nDAC_CS2 ——
] — o2 SYNC VREF 12—0VREF2,5
] WR DAC DIN
" = T oN  vFB j3 ™17 WRCLK2
R100
WR_DAC_SCLK WR_DAC_OUT2
| — 6y scik  vout 220R—9———— ; vetrl out 33R D>CLK_20M_VCXO {7}
] 8 1 & OE “:" NC —§<
] GND VDD C313 ¢— VDD GND
: AD5662BRMZ1 100n LF VCXO026156 - 20MHz
] —= GND 100nH €302
) — V3_3 CLEAN L
" =GND > e = GND
| BLM18EG221SN1D V3.3 CLEAN  p| M18EG221SN1D

ROOM: WRCLK_DAC2_CLK2

b amomeaemem e o oo o oo o o o o o o o o o o oo o o o o o G G G G S ) S EP P ED ED P ED ED EP G ED EP GP ED GD GP EP =GP P G G» - - -

System clock oscillators with crosspoint switch

v3 3
RCLK2
6 4 CLK_100M_P
T VDD_CLK4 fm—m——————
R  —
JQS% cass B124 2 o = . |2 CLKI0OM N
Tou  [100n  |¥
2 M oe ono R
= = Si531BB100M000BG —
GND GND GND
v3 3
RCLK1
6 4 CLK 125M_P
T VDD_CLKy4 fm—————"
R  —
C337JQ338 125 2 |\« =ik |5 CLK 125M N
Tou  [100n  [¥
2 M oe om0

ROOM: SYSCLK

Si531BB125M000BG — GND

{6} OSCRFCK_SRC_SEL_,

{6} OSCRFCK_SRC_SEL_1»

= GND

ROOM: WRCLK_PLL

]
: WRPLL1
0 VPLL373O—:1 g VCC PLL2  VCC_OUTH
0 VCC_PLL1  VCC_OUT2
| V3 3 CLEAN 20 veeoom
" 3 O—4—g{ VeC N VCC_OUT4
" VCC_VCO
WR REF 25M
' _REF 100nH0303 21, e
]
i PRESCALER I PRO OUTPO
" PR1:0 = 11 > 4 PR1 | 2 OUTNO
=]
) outputTyPESEL | N O0R R4 1y oso | 2 OUTP1
| 0S1:0 = 01> LVDS [or JR146 104 5qy ) 2 OUTN1
) DN R147 3 5
OR po | & TP2
) OUTPUT DIVIDER | DNP—Hr—|R148 g 8D? £ (CD)HTNZ
: 0D2:0 = 011 > DIV by OR[R149 op2
L OUTP3
' GND= 124 REG CAP OUTN3
0 REG_CAP2
: _lcaoe _lea10 <3+ noo RSTN
10u 10u »— NC1
: 0SC_OUT
0 —L— gg GND1 EP5
- EP1 EP6
: GND gg EP2 EP7
3| EP3 EPS
] EP4 EP9
: CDCM61004RHBT
]
]
[}

= GND

1By seLo
CLCTOOMP1o0nflC342 16y |y Qo H2—3> 0SC_RFCK_P_1 {11}
100nc343 2}
e 10000344113 g Qo P——>) 0SC_RFCK_N_1 {11}
6y sELt
CLICIZOM P | 1000385 4y at H9—>0sC RFCK P 0 {9}
toonfjcad6 B[
CETEME 100003475y gy a7 pP&——>) 0SC_RFCK_N_0 {9}
V1_8_CLEANO—é—¢ 21 vecot vee H- V2 5
VCCO2 i
GND |5 c341
0839 _[0840 GNDEP 1000
100n 11000 ‘svEz023RMG
GND=  =GND GND=
]
]
]
1 V3_3_CLEAN ]
i OV3_3 CLEAN S '
27 100n|| c352 i
30 !
100n|| c353 "
el OV3 3 CLEAN 100n]| C354 :
g WRCLK_125M_P_0 {9} 100n|| €355 i
WRCLK_125M _N_0 {9} oo cass :
3
LS SSWRCLK 125M P 1 {9} "
2 ; WRCLK_125M_N_1 {9} 100n|| €359 "
o2 = GND |
31 !
29 ]
28 ]
]
V3_3_CLEAN ]
12 K P05 '
23 100nH0308 “l-GND :
37 "
38 "
39
40 :
41 !
]
]
]
]
]

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

Size

A3

Type
SE

owano. ©SL_FTRN_PMC

REV.

SHEET
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Fiber SFP, PCIl <> 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»

|
: 0
SFP <> FPGA connection LOG1J "
V3 3 SFP1 "
SFP_TX_FAULT SFP_TX_DIS
veer — 2 IxFAULT  TXDIS 2 — BANK 7D2 5V |
SFP_RXD_N 12 | oo . k12 SFP_TXD_N TOP CENTER 0
SFPRXD P 13| RD- Ly g SrP o P €10 | oy T30N_DQ2T |
+ PO EEE—
B10 _T30N_|
SFP LOS 8 Kiz—| RX_T30P_DQ2T :
LOS 6 SFP MODO 77| RX_T32N_DQ2T
MOD-DEFO w SFP_MODO Al2 RX_T32P_DQ2T '
MOD-DEF1 & SFPMOD2 SFPMODT ATT| RX_T34N_DQSN2T i
MOD-DEF2 [—™™™/™™ SFP7M0D2 J12 RX7T34P7DQSZT '
SFPTX DIS F7o| RX_T36N_DQ2T '
. R110 SFPTX FAULT 1o | RX_T36P_DQ2T
RATE SELECT — 1K _}——oO0V3 3 SFP LOS B75 | RX_T38N_DQ2T |
B oo !
vecTo—8 fyee 1 VEE_T1 ]7 é 3 RX_T39P_DQ2T LOG1IN "
VEE_T2 RX_T41N_DQ2T
12120 D13 _T4TN_| 0
VEE_T3 RX_T41P_DQ2T
VCCR 15 9 ﬁ g RX_T43N_DQ2T BANK GXB_L1 ]
O———>{ VCC_R VEE_R1 5 RX_T43P_DQ2T UPPER RIGHT 0
21 VEE R2 3 G SFP_RXD N K25 |
V2.5 22 cagel VEE_R3 4 F TX_T31N SFP RXD P K26 | RX_L6N_REFCLK 0
55| cage2 VEE_R4 D17 TX_T31P_DQ2T M| RX_L6P_REFCLK '
cage3 TX_T33N RX_L7N_REFCLK
SFP_MODO 24 31 C H26 i
0K SFFNODI cage4 cage11 TX_T33P_DQ2T $—F>e | RX_L7P_REFCLK
_ 25 30 Gi2 F25
0K SEP _MOD2 56 | cages cagel0 [—5g F1o | TX_T35N GND= Fo6 | RX_L8N_REFCLK ]
82 R107 SFP:TXJ:AULT 57 cage6b cage9 58 E12 TX_T35P_DQ2T - RX_L8P_REFCLK ]
R108 SFP_LOS cage7 cage8 1 D12 TX_T37N SFP_TXD N Jo3 '
0K — D14 TX_T37P_DQ2T SFFTXO P i | TXL6N '
SFP TX DIS — N N 2| TX_T40N = = TX_L6P
iy L — GND 13670731 GND S14 | X T40P_DQ2T <28 X LN |
— NC (CLK isolation) —F37—{ TX_T42N Eo3 | TX_L7P |
R NC (CLK isolation) <—j377| TX_T42P_DQ2T “Eog | TX_L8N ]
GND NG (CLK isolation) <3| TX_T44N =221 TX L8P "
| TX_T44P_DQ2T WRCLK125M_G N1 N19
G13 {8} WRCLK7125M7N71§ 51 WROLKTZEM G P NTg | L1_REFCLK2_LN !
%= DQ2T {8} WRCLK_125M_P_1 L1_REFCLK2_LP :
HI3 |\ yRerB7ONO 5AGXMABDAF2713N "
5AGXMABDAF2713N 0
ROOM: SFP |
:"'""""""'"""""""""""""""""'"""""""ﬂ
' SWAP pins as needed inside and between banks 3D and 4D :
Place resistor footprint over capacitor (optional AC-coupling) ]
Only resistors will be placed! 0 :
) '
N 0 PMC PCI <> FPGA LOG1E LOG1B '
a=| ® wrok 12sM N0 WRCLK125M_C_No {8/ OSC_RFCK_N_03 100””0350 OSc_CLK_c_No ) BANK 4D3.3V/ BANK 3D '
2| & wrok 125 P 03 }0369 o WROLK12M G PO @) o 056 mroK p o) 100,%0351 0SC_CLK_C_P0 ! . 3.3V |
=9 — N (o] - — - : LPCI BUSMODEZ  AG BOTTOM CENTER LPGI ADST BOTTOM RIGHT |
¢ {10} LPCI BUSMODE2# 2>—TBCT BUSMODESH ﬁsg RX_B36P_DQ1B {10} LPCI_AD31 »>—TpeT AD3D ﬁﬂg RX_B49P_DQ2B '
{10} LPCI BUSMODES# ) >TpCT BUSMODEA# —AAT7 | 1X_B40P_CLKOO,CLKDP_DQ1B {10} LPCI_AD30 2>—TpCIAD29 AEs | TX_B40N_CLKO1,CLKON '
0 {10} LPCI_BUSMODE4# D> 1BalBUSHODET TX_B33P_DQ1B {10} LPCI_AD29 3> TFerADS TX_B57P_DQ2B |
CI_BUSMODET# __AE12 _TPCI_AD28 AB13
| {10} LPCI_BUSMODE!# —TpcT CBER 515 RX B51P_DQ2B {10} LPCI_AD28 30— peT ADS7—aAt3 | RX_B47N_DQ2B '
] {10} LPCI_CBEO# 4 TPCI CBE1# AA14 RX_B32N_DQ1B {10} LPCI_AD27 4 TPCI AD26 AE10 TX_B48P_DQ2B ]
LOG1L LOG1M " {10} LPCI_CBE1# oo—TPoTCREDF S| TX B44P DQ1B {10) LPCIAD26 S—TreApae RX_B56N_DQSN2B
10} LPCI CBE2# $S — ACT1 10} LPCI_AD25 $5 — Y13 |
i {10} LPCI_GBE2# )>—TpCT CBESE viz | TX BS3N {10} LPCIAD25 »>—TBG-AD24 AD9 | TX-B48N
{10} LPCI_CBE3# — Vio| TX_BSON {10} LPCI_AD24 2>—TpGT ADZ3 ACg | TX BS/N !
BANK 8D BANK GXB_LO | = RX_B58N_DQ2B {10} LPCI_AD23 — RX_B60P_DQ2B 0
2.5V - ] {10} LPCI PAR Yp—reeEa AETS | X BazP DQTB {10} LPCI_AD22 SS—rerAnar——ADI2 | Ry BsiN_DQO2B '
- TPCI REQE  BA2P | - TPCI_ADZ21 _BSIN_|
WRCLKI25M C No__ Hi15 | OF CENTER apps | “CWER RIGHT | {10} LPCLREQ# = <(— TP GNTH Aiia| FX_B45P_CLK7P_DQ{B {10} LPCI_AD21 § [PCIADZ0——ADTI| FX B49N DQ2B '
WRCLKTZEM G PO Gis| RX_T45N_CLK19N_DQ3T AB26 | RX_LON_REFCLK i {10} LPCI_GNT), TPCT ADT W15 | TX_B46P_DQ2B {10} LPCI_AD20 )>—TpCIADTo ADT4| TX_B53P_DQ2B "
—= C15| RX_T45P_CLK19P_DQ3T Y55 RX_LOP_REFCLK 0 {10} LPCI_AD1 §< TPCT ADD Ve | RX_B41P_CLKO2_DQ$1B {10} LPCI_AD19 )>—FpeT ADTS AGTo | RX_B43P_CLK6P_DQ1B
olig Polclk N 515 RX_T47N_CLK18N_DQ3T Yoa | RX_L1N_REFCLK {10} LPCI_ADO = V5| RX_B37N_CLK4N_DQ|B {10} LPCI_AD18 2>—TpCIADT7 AGT3 | RX_B54N_DQ2B '
a | {10} PCICLK'P J76| RX_T47P_CLK18P_DQ3T var| RX_L1P_REFCLK ) PCI BSW EN# <Vig| RX_B41IN_CLKO3_DQFN1B {10} LPCI_AD17 2>—TpCIADTS ABo | RX_B47P_DQ2B |
mg Egtﬁ !Soiaiion; e RX7T49N7gLK837DQgN3T 56 RfozNjEF(c:;LK : {10} PCI_BSW_EN#<K; — TX_B46N {10} LPCI_AD16 — RX_B6ON_DQ2B 0
Isolation RX_T49P_CLKO2_DQS3T 7 RX_L2P_REFCLK LPCI FRAME# LPCI AD15
A8 RX T51N_CLK17N_DQ3T 52| RX_LaN_REFCLK ' {10} LPCI_FRAME# 3> TRCrRDYF A1 RX_B4SN_CLK7N_DQ|B {10} LPCI AD15 Y>—TpErADTs— 19 RX_B3SP_CLK5P_DQ1B :
c17| RX_T51P_CLK17P_DQ3T 5| RX_L3P_REFCLK 0 {10} LPCI IRDY# 2> TpCr TROYE AATO | TX_B42N {10} LPCI_AD14 »>—FpeT ADTS Wia | TX_B44N
{13} LVTTL CLK_N §< 516 RX_T53N_CLK16N_DQ3T P26 | RX_L4N_REFCLK {10} LPCI TRDY# > TpCI STOPE Y70 TX_B59P_DQ2B {10} LPCI_AD13 2>—TpCr ADT2 AET6 | TX_B50P_DQ2B '
{13} LVTTL CLK_P K77 | RX_T53P_CLK16P_DQ3T ios—| RX_L4P_REFCLK | {10} LPCI_STOP# 2> e IDSEL ADTo | TX_B5ON {10} LPCI_AD12 »>—FpCI ADTT ADT7| TX_B38P_DQ1B |
17 RX_T54N_DQ3T M26 RX_L5N_REFCLK ] {10} LPCI_IDSEL (LPCliDEVSEL# AF15 RX_B54P_DQ2B {10} LPCI_AD11 4 TPCI AD10 Yi7 TX_B35P_DQ1B ]
C1g| RX_T54P_DQ3T RX_L5P_REFCLK 0 {10} LPCIDEVSEL# > TpCT PERRR AAT1 | RX_B39N_CLK5N_DQ[B {10} LPCI_AD10 2>—T5GT AD9 AET8 | TX_B33N |
D17 RX_T56N_DQ3T A23 ] {10} LPCI_PERR# (LPCliRST# AB16 TX_B55P_DQ2B {10} LPCI_AD9 4 TPCI ADS W16 RX_B32P_DQ1B i
RX_T56P_DQ3T — TX_LON {10} LPCI _RST# TPCT SERR RX_B36N_DQ1B {10} LPCI_AD8 TPCTAD7 RX_B37P_CLK4P_DQ1B
Hi8 GND= A24 | CI_SERR# Yii (4 CL_ W10 i
Gig | RX_T58N_DQ3T Wo3 | TX_LOP {10} LPCI_SERR# (=55 NTAF —AcT4 | 1% B5ON {10} LPCI AD7 »>—Tpcr ADE —AG17 | RX_B58P_DQ2B
RX_T58P_DQ3T AWoa | TX_LIN ) {10} LPCI_INTA# TPCT INTB? AFTT | RX_B43N_CLK6N_DQ{B {10} LPCI_AD6 p>—TpCT ADS ABig | TX_B35N ]
K15 sz | TX_L1P ] {10} LPCI_INTB# TPCT INTCE ADT6 | RX_B52P_DQ2B {10} LPCI_ADS p>—TpcT ADZ AAis | TX_B31P_DQ1B ]
J75 | TX_T46N *Uoa| TX_L2N ' {10} LPCLINTC# LPCLINTD# ___ AFi2 | 1X B38N {10} LPCI_AD4 »>—TpCT AD3 vis | IX B3IN '
NC (CLK isolation) *—£75—| TX_T46P_DQ3T Ro3 | TX_L2P i {10} LPCI_INTD# = AF9 | RX_B52N_DQ2B {10} LPCI_AD3 p>—TpcT ADZ Wis | RX_B34P_DQ1B '
TX_T48N TX_L3N %= RX_B56P_DQS2B {10} LPCI_AD2 = RX_B34N_DQ1B
D15 | TX- R24 | TX- | _B56P_ _B34N_| i
G761 TX_T48P_DQ3T TX_L3P
NG (CLK isolation)<—F 2 TXT_50N_CLKO1,CLKON 32 TX_L4N : Keep DQ and |O_VREF AB12 ] hoos Keep DQ and |O_VREF AAT6 | i ]
NC (CLK isolation)<=5a— TX_T50P_CLKO0,CLKOP_DQ3T TX_L4P 0
18 Tx TN 23 TXLSN ' not connected A2 116 VREFBADNO not connected =181 10_VREFB3DNO 0
K8 $§7¥g§§7DQ3T == TX_L5P | 5AGXMASDAF2713N 5AGXMA3D4F27I3N |
£16] TXTS5P_DQaT GNDI|———75| rerorko e ecccccccccccccccccccccccccmeceec—cececmeeceec—e—————————-
Eig| TX_T57N REFCLKO_LP
ALY %??ZZ*DW OSC CLK O N0 R19 | reFcLki LN -
B18 TX_T59P_DQ3T OSC CLK C PO R18 REFCLK1_LP Title Fiber SFP, PCIl <> FPGA connections
F17 | baat 5AGXMABDAF2713N
G Size | Type REV.
<171 5 VREFBSDNO A3 | SE| pwano. CSL_FTRN_PMC B
5AGXMA3D4F27I3N SHEET
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5
4
3
2
1

Fememee——————————
PMC host interface
1

]
]
Swa
' p as needed across bus .
' switches for easi
| {9 PCISW1 sier layout!
@ } LPCI INTB 2
| } LPCI_BUSMC # 3 Place : ]
ODE1# 3 | A0 == B0 22 A Per R stors ol
\ {9} LPCLINTD#SS—2 Al i Bi 2 LPCL T B# ose to PCISW pi !
{9} LPCI_( # 2 A2 B1 5 R_PCI_BUSMO pins!
R = e 3 ! A
R - — [R353 ___PCI_ BUSMOD cm--
(9} LPCI_AD 61 N e a |1 Pl ONT# B NI ' s=====
0 {9} LPCI_A o == B4 R_PCI_REQ OR PCI_INTD # ' 0 ===
_AD 5 A5 == 7 Milcter 335_9—# ceme=
] {9} LPCI ADS? 9| A6 —t 55 5 S—PCLAD31 83 B& ] ] PN aoaoaomosoe
[ . For Gy o011 A8 5 B8 : ReFe D OR B&BLAD:;; | ' POl INTE ek , e —————
- = lR3o7 ___ PCI AD27_ - ————
i s L= -
BE —ADZ5 _INTD# 7 Bit # PG v ce————-—-
! = 5T no L OR Jn357—POTBES " ! 71 BUshop NTos [8 POLINTA 12 PCI N2 ——y
L GND vee 2 # | b INTG Et# sy i -8 - CIINTCH JTVS CR 1
! = GND QS3861PAG ovas ! ! Lot 3 GND2 PCI-RSVDZ" 3 e JTDI CR Il RAVA —- '
0 ] 0 PC cL 3.3VAUX 2 S S ST# [7—X |
| RE 5 | CLK _ne D Tho A JTDO RC
| PCISW2 | | VIO _PCI S 7 SNDs gNDf? g PCI_BUSMODE2 ; GN|D1 GNIDD? 6 S "
] {9} LPCI AD22 2 ] ] PCI_AD28 9| REQ# NT# g PCI_GNT# PCI ROTH # T PCI-RSVD2* PCI-RSVD1® [ !
] %gi LPCI_AD21 37 A0 === B0 22 R PCI AD ! | POl AD25 g; X[()I[/208)11 ;g\[/ﬁ% 20 V5§PC| 3 | BUSMODE2# PCI-RSVDS" g !
LPCI_ Al = _PCl_AD22 CI_AD: RS +3.3
: 9 LPCFQBP ?, A;E B1 ‘,2,(1) R _PCI_AD2A —mor  POLADZZ : ! PCI_AD22 25 | AD[25] AD[27] Sﬁ PCI ADS; PCI A g +3.13—$ 1 BUSMOD\I%?# 4 p :
19) LPCI_FRAME# 9 CH gl po [ 20 FPCLADTY o mﬂ | PCLADT9 57| GND4 GND10 755 = LAD30 o PMEH BUSMODE4# 12 POl BUSMODES?
= CTE et s S | e L Sy B oes o B
| DEVSEL# A v iptl-od I A 5.1 AVER e ApTe — 3 3 T ADZ] PCLID: 53] GND2 AD[29
== B5 R_PCI oR PCLA 33| V.(/0 T +5V3 o v _IDSEL | PCI_AD29
0 {9 LPCI AB - _PCI_IRDY# B&@;m 0 3 ) 2 313 5 PCI 55| AD[2 AD| 22 |
{9} LPC _PAR o A il 6 R PCIDEVSE O0R BCT FRAME ! PCI_DEVSEL# 35| FRAME# @ AD[7 |2 SO A T T D oozl 72 PCL_ADZ6 "
: o) Lroi AD12 0] N6 o= b E W R - = POTTRDYT : ' Blowos 2 GND11 (o =2 P —2H oo a o 2 '
_AD12 1] A8 === B8 R_PCLA OR JR343 Pl DEVSELH ! 397 D S ROY# o ADT6 3v.2 ] PCLA
: ~PCT AD TDOF 39| DEVSE DY# 5 3 28 _AD23
0 = PCI_AD15 ] | VIO_PCI 23| PCI-RSVD1* CKi# = — # == G /i 32
5 BE 1 R3 - 1" PCl- . [ 35 | GhD3 BEL2J# 73
! GND VG EEZEAN o1 HRLCIE ! | hCADE s o ey = PCI PERR# 57 TRDY# & puorovel [ pci ceez2i |
| = GND QS386TPAG V4_3 ! | ALY - A[()I[/102)]3 AD[115% 6 bCI AD oo 39 | ShD4 gy 3 :
| | ] PCl 5 A AD[1] 22 _AD15 | CBE1# 41| PERA# Pit & PCI
_AD6 51_| ADI09] (1] [ 5 PCI_ADT PC 23| +3:3V GND4 29 _STOP#
! ) ] PCI_AD 53 | GND7 +5V 5 50 V5 PCI 1 PCI M6 T AD14 3V_3 4 75 0
] 9 LPCI PCISW3 ] ' VIo-POT 55| ADI0S] CIBEIO}# 55 o —E a5 ora Senbe [ pci serre )
' {9} LPCFQBJ;1 2 1 A0 == B0 |22 R P ) | PCTAD2 57 CD[O‘” éﬁéos] gg PCl ABSBEO# Pg:fﬁgg 49 Msgél]\l A'3[135] 46 PCI A !
9 LPCI Gi 3 s . PCI_AD1 PCILAD 59| V (VO) 4 13 = - £ 48 _AD13
| ¢ Cl_CBEO# 7| Al == 21 R 1 ' 0 _ADO A 58 51| AD[08] AD[10] BCT |
19) L e B ~PCI_AD9 61 | AD[02 D[03] PCI A 50 _ADTO
L e e — o R Corey : : R caxin =L i :
{9} LPCI_AD Ad =i _PCI_AD6 _AD9 D8 +5V_6 V5 PCI PMC-R PMC-RS 54
_AD4 7| A4 == 8 OR 1B34Z 64 — 57 C-RSV VD3 e
| o LPGADS 1 s e s |1 FPOTAD: o e ——e : " —anp e il am: ZMC'RSVgg PMC-ROVDA % :
Cl A H e Bﬁ; B 6 N )
o Lre _AD2 9 Ae - B6 6 R PCTADS o0R FCIADE ) e w61 | ACD5 PMC-RSVD4 60 < '
0 19l LPC:,ﬁm 10 Ag == B7 i AP AT OR jB304  PCLAD4 : ! GND= 63 GNE?# A 3\\//Ds (62 '
] | ADO 1 == B8 R PCI A OR M ) B PMC-R¢ 9 Fa—X
] PCI BSW EN# 23 A9 == B9 [ FPGTADD & BSDZLAB; ! EEXITTITRITE o T CRSVDS [t |
] == PCI_AD1 ] ] . ®eccccccccoe B '
12 BE 1 R30 N ecccsccce —
0 oND V(’\)‘C T OR 0 PCI_ADO ] ' IMPORTANT| (DR cos, DRV4 GND= ]
l S ' ! iPlace close to ¢ vé) e bk 4 ' |
i 0 1 . pi onnect : M !
in 13! or PN1, : 2 3YPCI_CLK :
" ' ) p ! , . R L IR OGRS T ; !
N TPPPCIC : :
' PCISW. ' ' Ceeveesecseesens : SN6D VCo LK N {9} ggpportmg only 0
| gi LPCI TRDV# 2 4 | | cessecsess  GND|| o o s P(:|I\|I\I/|Iz;|ez bus BACKPLANE POWE :
_STOP 3| A0 == 22 H _M66EN
: {9} {LQF;CLPERRi T Al g? 21 S—Eg:,gRDY# : : ROOM: PM V3 3 ER%Z %sz PG R |
it —PCI_ : DO Avs P
! (9) LPCT CBE 14 D51 A= b & RPCTPERRY o e —PersTor— ] te—e © : GND=~ VIO PG5 e | |
' o) LPGI ADI 5| A% sl FPCTSERRA & — ] ——mmce——- ; VIO_PCI :
0 19) LPGI AD14—&] A5 =i 7 PGl CBET# 0 u ' Tt T
{9} LPCI_AD =T el R_PCI_ADT3 R Bﬁﬂ ' . cecccc== |
' 9 LPC ADIO S5 A7 = 86 [7e oD O s —PersoTs — Bus switch enabl se=s==- '
' o) LPGAD? - B7 R_PCIAD OR PCLADT3 ! when i e (pulled ===
LPCI_AD7 777 A8 == 4 _ADT0 OR R34 PCTADTZ in use low b ————— '
! PCLB Ao bo |2 BBl 0 e e | vao PCISWIG r mode) y FPGA after FP .
' | BSW_EN# »s e B9 R _PCI AD7 03 B& 0 o {9} PCI BSW_EN#Y)—PCL BSW EN# GA boot, - - - - :
] 2y 5 | R CADS ' - —— : Fi R
N OR 1B30Z PC 100 [TK_JR356 igure 4-2: - - - - -
' N oND vcg w—o _AD7 i n|| C430 1K ovV3_ 3 2: PCI'CGIHpIiam Tafget Devi -l
| = GND QS3861PAG V4_3 : 100n|| C431 evice Signals
]
100 Requi
0 PCI 0 n|| c432 us quired
" g% I[ggLAng 2 T SW5 : oo cass B JTAG connector <---> PM Signals %ptional
I A 3 0 == 22 o :
! {9} LPCI Dos A s BO [ R_PCI_AD29 (6} JTDILUC DHePLuc C connector AD[31: anals
I @ AD24 7 A1 === BH 1 RPC 0 100n|| C4 {6} JTMS JT™ , buffer, C [31:0]
} LPCI_IDSEL 5 A2 =ie 20 " I_AD26 OR Ragg  PCI AD29 34 {6 _UC S _UC OR M ’ PLD'FPGA Addre
| 6 LPGI AD23 2 Asﬁsz 3 R,PCLAD24 R B& ' 100 {6} JTDO_ UCKROUC | R |R4Ll JTMS CR JTDI and C ss/Data AD[63:32]
' %9} LPOl AD23 CH et gi S R{g:JDSEL o & | n|| C435 ) JTOK UC DTk UC or |8 JTDO_RC JTMgch {?} ommand C/BE#[3:0)
\ 9} LPCI_AD1 5 A5 =ie 7 S M ! Pl . oR JR413 JTCK_CR £ JTDO_ 6 .
I T o e o [HE—Frreribs o porre ! + e sesistons close o 2 Srecen 6 .. )
i PCI_AD16 70| A7 —= B7 5 e 8 OR BS.ZQLS 0 — , PN2 connector pi . PA -Bit
A8 2 _PCI_CBE2# u GND pins! PAR64 Extensi
0 ik i B8 R_PCI AD OR BCI_ADT | FRA PCI i
PCI BSW A9 e 3 _ADT6 oR 3333—*8 - MES REQ64#
| |_BSW_EN# B9 PCI_CBE2# | === i e
" ?S ﬁé 1 |I-GN OR |B316 FCTADTS " Y - - - - - Compllant ACK64#
A 0G for bus swi -—— it Ta Acksar
| - oND Ve A ov [ https://wwivs"‘l"tches, see cmcce--- ncerfac:e rget CLKRUN
: —GND QS386TPAG 4 3 : : - https://WWW.:I{g:g'ggmjcontem/dam/altera I ontrol DeV|ce PME# Clock Control
. .com/content/ -www/qglob: - en a» a» a» a» D
' b Samaliora-wn/ol allen_US/pdis/iter A EVSEL# |3.3Vaux Power Managem
PCIS global/en_US/pdis/i ature/ds/d . ent
] {9} LPCI_INTA# 2 W6 [} [} - /pdfs”'tefature/an/affftrat'xfchbd_pdf ] 'SMBDAT . (added in 2.2)
" o) LPCLINTAY X3 A0 = B0 o R PCIINTA P 30.pdf ] System Ma
' T AT = B1 27 — # ] ] [} nagement
GND 5 A2 = 20 _PCT INTC? Bus
| I 5 == B2 [ R PCI_INTA ! !
§ {9 LPCI BUSMODE2 g 22 = 53 g + |||'GND [Tor A3 PCI:INTC?; 1 ! | System
! g} LPCI_BUSMODE3#—o A5 =ir Be 17 . PC (- v4 '
| {9{ tﬁg'—RST# g | A6 === B6 6 pro:*gHSMODEZ# ! 58 ! Al
] 9LBUSMODE4 70| A7 == B7 5 R PO R SMODES# OR R3z2  PCl BUSMODE2# | | ) (IEEE
! o LPe AR5 R A = e +—FPoT B oR PCTBUSNODES ! ! Ropo nal
P =i 1 — D ' D € i -
| CLBSW_EN# 23 j . po |13 R PCILADS0 Ed# 0R |sie FCLFSTH E37 ¢ | porting
] 757 BE NG 1 oR|R330 PCF?BSMODE“# ] 0 R363 ]
! L GND VO [-2A——ov4 D0 ! 7 !
= 3
I Room: pm GND QS3861PAG (. '
| _ ROOM: PMC_BUFFERS b | Request
pilgngeiguailiguly s, ) ! Request
. ) = !
e L GND '
J—— - - - - - - 0 Title
e \ PM )
e ' C host interface
——-___l lee Type
3 |SE
DWG.NO CSL FTRN P
D __ M REV.
PMC  |®
SHEET
100F 13




5 4 3 2 1

|O block power supply, FPGA <> IO block connections

LVTIO OUT P 1 ' Power supply for output drivers !
(12} LVTIOﬁOUTﬁPJEE TVTIO OUT N7 | V_MAIN "
{12} LVTIO_OUT N_1 —— " fe) 0
#LVTIO_OE_1 R ]
(12} #LVTIO_OE_1<< —— [} L 100K 13130 POWIO33A [}
LVTIO_IN_P_1 | PRUN_3V3 10
{12} LVTIO_IN_P_1 > —Tymo NN T 0 1OO”HC329 * —— HS ) ruNiss AUX 2 !
{12} LVTIO_IN_N_1 — " _L:GND s |
{12} LVTIO_TERM_EN_1<& LVTIO_TERM_EN1 0 ) BIAS :
I LVTIO DIR_LED 1 | [fok JR133 PEOOD VS IO H6 1 onhon  gyne 8 —[Tor JR132 0
{12} LVTIO_DIR LED 1 <<—TVTIoACT TEDT LOG1F 0 rediaD17 L7 _ "
{12} LVTIO_ACT_LED_1 S ' ADJ 154K R3¢ "
LR QHoF R19
BANK 5A : —GND Ly SHARE RT 49K9 [R129 ¢ ]
LVTIO OUT P 2 - = |
{12} LVTIO,OUTJ’JEE LVTIO_OUT N 2 N1 LOWER LEFT ! HTMB023EY GND= |
{12} LVTIO_OUT N 2 ——— Vi CLK14N_DQ1R | i
#LVTIO OE 2 CLK14P_DQ1R
(12} #LvTI0_OE_2&& — mg CLK15N_DQ1R ! POWIO33B |
LVTIO IN P 2 CLK15P_DQ1R ! G1 Al POWIO33C !
{12} LVTIO_IN_P 2 §< LVTIO IN N 2 #LVTIO_OE 1 N5 ! Ge | V-INT- V_OUTT 7a5 A5 F6 !
{12} LVTIO_IN_N 2 o | TvioTERTENT p7| DQIR_1 | G5 VIIN2  V_OUT2 [25 Ag| GND1  GND24 = 0
LVTIO_TERM_EN_2 © | TVTIO_ACT [ED_1 ra|patr2 3.3V | Hi | V-IN3  V_OUTS 74 A7 | GND2  GND23 |"Fg '
{12} LVTIO_TERM_EN_24& c| vro DR TTED =>| DQIR_3 IV MAN m2| VIN4 Vv OUT4 [—g3 V33 _ODRV 35| GND3  GND22 | &2
(= 507 — DQ1R_4 = V_IN5  V_OUT5 TP18 - GND4 GND21 [& |
LVTIO_DIR_LED 2 ='| FLVTIO OF 2 R3 _ i H3 | V- A B2 B6 E4
{12} LVTIO_DIR_LED_2 EEW o | ~vToTEREN S 6| DQ1R 5 VN6  V_OUT6 [ g5 57| GND5  GND20 [ &5 0
{12} LVTIO_ACT_LED_2 — ol ™o AcT tED 2 T1 | DQ1R_6 ) b V_OUT7 g4 C5 | GND6  GND19 [E5 |
E| WO DR D 2 T2 | DQIR 7 | V_OUT8 75 Cé | GND7  GND18 |75y |
c| 7ovio o5 3 T3 | DQ1R_8 | C331 _|C330 V_OUT9 [&5 7] GND8  GND17 (7 i
LVTIO_OUT P_3 8| vTio TERM EN 3 Te | DQIR9 | 1000 [i0u V_OUT10 73 D1 | GND9  GND16 "pg i
{12} LVTIO?OUT?P?:SEE TVTIO OUT N 3 TVTIO _ACT LED 3 U1 DQ1R_10 i V_OUT11 C4 D2 GND10 GND15 D5
{12} LVTIO_OUT_N_3 o TVTIO DIR LED 3 T7 DQ1R_12 V_0OUT12 D3 GND11 GND14 D4 ]
5 50F 4 — I = = GND12 GND13 0
12) #LVTIO_OE a(— I TI0-OE 3 =] VIO OE 4 Us | piR-1] | = = CTMBOZ3EV
{12} _OE . = | TVTIO_TERM EN 4 vi | DR GND GND GND GND GND _|_ [TM8023EV L0
{12} LVTIOIN_P.3 LVTIO_IN_P_3 I; TVTIO_ACT LED 4 va | DOiR12 | = GND GND= |
s LVHIOON TS §< TVTIO_IN.N 3 | VIO DRTED 4 vs | DAIR-1° | i
_IN_N_: #LVTIO_OE 5 Wi | SR 17 | ROOM: I0_POWER ]
(12} LVTIO_DIR_LED 3 S— TG RCTLE3~ EVIO DR TED s Pa] 10_IF
{12} LVTIO_ACT LED_3 VTTL N LK EN ps| 10_2F
{13} #LVTTL_IN_CLK_EN << — 5| 10_3F
I0_4F
T4 | 10
»——= 10 5F
LVTIO OUT P 4 _
{13} LVTlofouLPjéé VIO OUT N2 % I0_6F
{13} LVTIO_OUT N _4 —— »—= 10 7F
#LVTIO_OE_4
(13} #LVTIO_OE_4<<; —— % DQSN1R
»—= DQS1R
{13} LVTIO_IN_P_4 §< tﬁ:g,m,ﬁ,j u7
{13} LVTIO_IN_N_4 — »%—"— |0_VREFB5ANO LOG1K
LVTIO_TERM_EN 4 5
(13} LVTIO_TERM_EN_4<< B |_EN_- 5AGXMA3DAF2713N BANK 8A
(12} LVTIO_DIR LED 4 ((—LVTIODIRLED 4 2.5V
{12} LVTIO_ACT_LED 4 22 LVTIO ACT LED 4 A3 TOP RIGHT
*g55| RX_T86N_CLK21N
A57| RX_T86P_CLK21P
LVTIO OUT P_5 D2i_| 1X.T82P
{13} LVTlofouLPfséé VIO OUT N5 Eo1| TX_T89P
{13} LVTIO_OUT N 5 ——— Go1 | TX_T89N_RZQ_6
#LVTIO_OE_5 LOG1I Place resistor footprint over capacitor (optional AC-coupling) A20 | TX_T85P_CLKOO0,CLKOP
{13} #LVT|O,OE,5<< Only resistors will be placed! C19 RX_T81P_CLK23P
LVTIO_IN. P_5 RX_T79P
{18} LVTIO_IN_P_5 > —TyT15 N N5 2] BANK 7C TX T87P
{13} LVTIO_IN_N 5 — S RX_T84N_CLKOUT3
TOP LEFT 2, ) 0SC_RFCK_C_Nf _T84N
((—LVTIO_TERM EN 5 24 LvTio IN N A6 2.5V @9 98-t OSC_RFCK C_PT___G23 | RX_T88N_CLK20N
{13} LVTIO_TERM_EN_5 =| T A Siﬁgggfggg:\nf ol® _RFCK_P_ RX_T88P_CLK20P
{7} LVTIO_DIR_LED 5 % ® tﬁ:g{Hé gg RX_T21N_DQ1T 33 RX_T81N_CLK23N
{7} LVTIO_ACT_LED_5 R S| VoINS Ea| RX_T21P_DQ1T ETo | TX_T80N
ol v RT3 Se| RX_T15N_DQ1T T75| TX_T80P
=| o 7= RX_T15P_DQ1T 7| TX_T87N
= 5= RX_T17N_DQ1T RX_T83P_CLK22P
| Vo NP4 E7 _T17N_| D19 _T83P_
El omorws Ho| RX_T17P_DQIT mo7 | RXCT79N
S| voNrs Go | RX_T23N_DQ1T A5z | TX_T85N_CLKO1,CLKON
O Ds | RX_T23P_DQ1IT 57| TX T82N
Ca| RX_T24N_DQ1T G507 RX_T83N_CLK22N
E5| RX_T24P_DQ1T == RX_T84P_CLKOUT2
55| RX_T26N_DQ1T F20
0| RX_T26P_DQ1T *Gso] 100K
il &0 RX_T28N_DQ1T 2= |0_VREFBSANO
=]
a RX_T28P_DQIT 5AGXMA3D4F2713N
5] Lvrio ouT N 1 A9
ol IVIIo_ oUT P_i A8 | TX_T25N
pud LVTIO OUT N 2 C7 | TX_T25P_DQ1T
S| Vo out P 2 B7 | TX_T22N
3| TvroouT N3 D5 | TX T22P_DQIT
LVTIO_OUT P 3 C5 | TX_T18N
O VIO oUT N 4 Gs | IX.T18P_DQIT
| o our P2 Fg | TX_T20N
i=| ™VToouT N 5 Jg_| TX_T20P_DQ1T
=| TvIio our P 5 9 | TX_T16N
> Kio | TX_T16P_DQ1T
- 70| TXCT27N
To | TX_T27P_DQ1T
—==— TX_T29N . ISP O
& TX T29P DQIT 10 overvoltage protection bias circuit is based OHWR FMC-DIO-5CHTTLA
<E10f ot -
F1o Tite |0 block power supply, FPGA <> |0 block connections
»——— |0_VREFB7CNO
5AGXMA3D4F27I3N Size | Type REV.
B
A3 | SE| pweno COL_FTRN_PMC
SHEET
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LVTTL IO blocks 1-3

A1

ROOM: I0_BLOCK _1

OoT1 :

Trace from ODAXx pin 4 and ODBx pin 4 Trace fr6n[1)0Tx pln 1 5 to ODAX | p|n 2 and ODBX p p|n 2 must be equal lenght!

5 ~ 'Il

GND VCC [—O
SN74LVC1G125DCK

GND

GND VGG [F—OV33_ODRV

SN65LVDS1DBV

< LVTIO_TERM_EN_1 {11}

: to the fuse must be equal lenght! DNP55r1B206 LB VHIG
! i 2y A2 10 OT15 f o aled LVTIO_OUT P_1 {11} D201 [~zR208 B_LVTIO_ACT LED 1
Place OR resistor over fuse. A [ 4 >, blue
i SIS V33_ODRV OF P3 V33_ODRV B 5 LVTIO_OUT_N_1 {11} .. .
I TTLIOY OR o—2{vcc GND —||| o—vce anD —|||-GND 10 Activity Indicator
0 1_TTLIO1 fe SN74LVC1G125DCK  GND SNe5LVDT2DBY
: §}EPL.OO_.250.NTN oA oV ODB1
TVST
Y N . : V33_ODRV : Yﬁi T [ 2K _72%50va3_ODRvV KHVTIO OE_t {11} LR VHoF
0 CDS0D323-TosL _ 5 OE P3 . D202 ———R209 B_LVTIO_DIR_LED_i
| =GND =GND © Jig SR I e 2K
0 N74LVG1G125DCK  GND
: IB1 IT1 1 10 Direction Indicator
" ? L?Y 4 10_ai 5 D_"[>E v g LVTIO_IN_P_1 {11} GTND
" d oE V33_ODRV z LVTIO_IN_N_1 {11}
]
]
]
]
]

100n

V33_ODRV
o

C400

100n

C401

100n

C402

100n

C403

100n

C404

G an ar ar EP EP EP EP EP EP EP EP EP EP EP EP EP EP EP ED =P ED =P EP ED =P ED =P ED ED =D ED =D ED ED GD ED GD G ED GD ED GD G D G GD GD G D G GD "GP GD GD "D GD "D GD GD G D "D GD Gb G D "D GD Gb G D G GD "> G =D "GP G GP G D "GP GD =D G D "GP G GP G D "GP GD Gb G D "GP GD G’ G D "GP GD G’ G D "GP GP GP G D "GP GP Gb G D G G» G D b P b G @ @ w w» o o

Place OR resistor over fuse.
DNP

4

A2

O0R
TTLIO2
1 TTLIO2 F201 10 OD2
1
§}EPL.OO_.250.NTN oA 60V
, T¥S2 _
o5t |0 =
CDSOD323-T05L
— GND GND=

ROOM: I0_BLOCK_2

|
@
Z
w]

V33_ODRV 5

o—>1{vcc GND i“l
SN74LVCTGIZ5DCK  GND

4

10_0T2 5

0T2 lL':

Y.
OE

ODB2

V33_ODRV 5

o—21vce anp I

V33_ODRV :
O—— VCC GND —|||-GND

Trace from ODAX pin 4 and ODBx pin 4 Trace from OTx p pln 5 to ODAX p|n n 2 and ODBX | p|n 2 must be e equal Ienght'
to the fuse must be equal lenght! oD

LB VHIG
D204 K5 18215
L1RO |

B LVTIO ACT LED 2

R-|_<1;{A 2-
B

<¢ LVTIO_OUT P_2
LVTIO_OUT N 2 {11}

1

SN65LVDT2DBV

Y.
OE

SN74LVC1G125DCK  GND

IB2

[ ok R2136v33_ODRY

IT2

4 10 a2
>l
OE V33_ODRV

5 ~ 'Il

GND vCcC —0
SN74LVC1G125DCK GND

<#LVTIO_OE 2 {11}

blue

10 Activity Indicator

LR VHOF

B LVTIO DIR LED 2

E‘DZOS oK 18216
red L=

10 Direction Indicator

D—|_[>EY g
z

GND VGG [F—0V33_ODRV

LVTIO IN.P 2 {11}
LVTIO_IN_N_2 {11} 4
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V33_ODRV
o
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Place OR resistor over fuse.
DNP

4

A3

oR
TTLIO3
1 TTLIO3 F202
1
§}EPL.OO_.250.NTN oA eV
, TVS3
A MO
CDSOD323-T05L

ROOM: I0_BLOCK_3

|
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Z
w]

—= GND

V33_ODRV 5

o—>1{vcc GND i“l
SN74LVCTGIZ5DCK  GND

4

I0_0T3 5

Y.
OE

ODB3

V33_ODRV 5

V33_ODRV :
O—— VCC GND —|||-GND

Trace from ODAXx pin 4 and ODBx pin 4 Trace from OTX [ pln 5 o ODAX p p|n 2 and ODBx p|n n 2 must be. equal lenght!
to the fuse must be equal lenght!

GND
SNE5LVDS1DBY
{LVTIO_TERM_EN_2 {11}
0T3 DNPr{5oR1R221 LB VHIG
R A 2- < LVTIO_ OUT_P_3 {11} TS D206y |R224 B LVTIO_DIR LED 3
@B LVTIO_OUT N_3 {11}

1

SN65LVDT2DBV

10 Activity Indicator

B LVTIO ACT LED 3

2
v A <#LVTIO_OE_3 {11} LR VHOF
ﬁﬁ : 2K 17222033 ODRV D205 —5—1R225
o—2{vcc anp I — ¢ 2K
SN74LVCIGI25DCK  GND
IB3 IT3 10 Direction Indicator
" M 10 a3 50 vH LVTIO_IN_P_3 {11} =
ﬁj 5 VSSODRV |, "|>E = LVTIO_IN.N 3 {11} GND
GND VCC O | GND VCC OV33_ODRV

SN74LVC1G125DCK GND

SN65LVDS1DBV

< LVTIO_TERM_EN_3 {11}
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V33_ODRV
o
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— Z =50R!

{13} B_LVTIO_ACT LED 4
{13} B_LVTIO DIR_LED 4

B LEDS3
S aAl'S BiSRE T 8 e A LVTIO_ACT LED 1 {11}
—_— A2 -3 LVTIO DIR LED 1 {11}
—_—— A3 |5 LVTIO_ACT LED 2 {11}
— > A4 |2 LVTIO DIR LED 2 {11}
B LVTIO DIR LED 3 13 | BS A5 7 LVTIO_ACT_LED_3 {11}
B LVTIO ACT LED 4 12 | B6 A6 g LVTIO_DIR_LED_3 {11}
—_—— A7 |2 LVTIO_ACT LED 4 {11}
—_— B8 a8 F—— R UVTIO DIR LED 4 {11}
1y iR OE P2 —
20 THERMAL |55
V3. \Yele} GND
SN74LVC245ARGYR

= GND

Tile ] VTTL 10 blocks 1-3

Size | Type REV.

A3 | SE| pweno COL_FTRN_PMC B
SHEET

120F 13




Fe——cccccce=

TTLIO4

1_TTLIO4
EPL.00.250.NTN

.||I
o
Z
(]

ROOM: 10_BLOCK_4

LVTTL 10 blocks 4-5, 10 CLOCK input

7]

DNP50R R230

- < LVTIO_OUT_P_4 {11}
LVTIO_OUT_N_4 {11}

Trace from ODAXx pin 4 and ODBXx pin 4 Trace from
to the fuse must be equal lenght! ODA4 OT4
4 2 I0_0T4 5 3
i Y= I: A — R A
Place OR resistor over fuse. V33_ODRV of ; V33 ODRV 'L<1;{B g
OR O———{ vCC GND —||I O—— vCC GND —||I-GND
F203 I0_0D4 SN74LVC1G125DCK  GND SN65LVDT2DBY
| —
T40mA-60V ODB4
TVS4
2 : - g Yﬁi\ : R231
CDSOD323-T05L V33_ODRV OE P — 2K |-=--0V33_ODRV
=GND GND= O——voC_GND [
SN74LVC1G125DCK  GND
2 10_a4 5

5

el
OE V33_ODRV

2

<#LVTIO_OE_ 4 {11}

D—|_[>EY g
z

GND VCC
SN74LVC1G125DCK

) I|I
GND

SN65LVDS1DBV

GND VGG [H—OV33_ODRV

LVTIO IN.P 4 {11}
LVTIO_IN_N_4 {11}

< LVTIO_TERM_EN 4 {11}

LB VHIG

D208 K5 1 R233
blue L=

10 Activity Indicator

LR VHOF

D207 r—5rz—1R234
‘_’Jnred L 2K |

GND 10 Direction Indicator

< B_LVTIO_ACT_LED_ 4 {12}

< B_LVTIO_DIR_LED 4 {12}
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o
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Trace from ODAX pin 4 and ODBX pin 4 Trace(f)rom OTx pin’5 to OD

TTLIOS

AX pin 2 and ODBX pin 2

1 _TITLIOS
EPL.00.250.NTN

must be equal lenght!

SN74LVC1G125DCK

GND VCC [—O

GNDI[|-2

SN65LVDS1DBV

GND VGG [F—OV33_ODRV

to the fuse must be equal lenght! A5 OT5 DNP R239
i : v& A W2 ©OT55 g A =L LVTIO_OUT_P_5 {11}
Place OR[';ﬁS'StO" over fuse. V33_ODRV o ; V33_ODRV -L<1;{B g >2 LVTIO OUT N 5 {11}
oR o VCC  GND —||I O—— VGG GND —||I-GND
fF204 SN74LVCIG125DCK  GND SNE5LVDT2DBY
T20mA-60V ODB5
TVS5
2 1 = y& A f =570 {H#LVTIO_OE 5 {11}
CDSOD323-T05L V33_ODRV . OE P3 »—[ 2K _["==0V33_ODRV
=—GND o—>{vcc aND Ik
SN74LVCTG125DCK  GND
Q204
o 3 6 IB5 IT5
5| 100R 2 4 10_a5 5 4
100R A ﬁ—v — D—L[>L—_Y % LVTIO_IN_P_5 {11}
250mW OE 5 V33_ODRV z LVTIO_IN_N_5 {11}

v33_ODRvOH245
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— Z =50R!

ITC6

IBC6
2 4 10 a6 5
19 &?Y Va3 ODRV
3 5 2
GND VCC 0
SN74LVCI1G125DCK
GND|| e 1 G|

< LVTIO_TERM_EN_ 5 {11}

D_"[>E % g— LVTTL CLK P {9}
Z|H————XLVTTLGLKN {9}

OV33_ODRV

GND VCC
SN65LVDS1DBV

Ismg_

CHLVTTL_IN_CLK_EN {11}

LB VHIG

D210 K5 1 R242
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10 Activity Indicator

LR VHOF

D209 r—5r—1R243
'_’Jnred L 2K |

GND 10 Direction Indicator
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o
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Title LVTTL 10 blocks 4-5, 10 CLOCK input
Size | Type REV.
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