FAIR Timing Receiver (FTRN) PCle form factor - CSL_FTRN_PCle
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DATE REVISION DESCRIPTION DRAWN REV
[11.09.2019 | Initial version dslavinec, mlevicnik A
08.10.2019 | Resistors package changed from 0402 to 0805 (R1035, R1036, R1037) Aduvancic A
18.10.2019 | Capacitors (C436~C443) moved from FPGA side to PCle connector side AJduvancic A
[26.11.2019 | Resistors (R21,R23,R26,R29) value changed from 10K to 1K5 AJuvancic A
26.11.2019 | Capacitors (C357,C358,C370) Mounted status changed to DNP AlJuvancic A
26.11.2019 | Capacitors PART_NUMBER changed (ND6-100N -> ND6-100N, NB7-1U -> NB7-1U-25V) AlJuvancic A
[23.04.2020 | Solder jumpers (J1V1, J1V15, J3V3, J2V5, JVLC5, JVCCD_1_5, JODRV_33V) replaced AlJuvancic
with OR resistors. Capacitors package changed from 1210 to 0805 (C326, C337) B

06.05.2020 | Jumper SIMP2 replaced with two 0805 resistors (SJMP2 and SIMP2/2) Aduvancic B
08.05.2020 | Jumper SJIMP2 Mounted status moved from DNP to mounted Aduvancic B
[12.05.2020 | Solder jumpers Mounted status moved from DNP to mounted (J1V1, J1V15, J3V3, J2V5, AlJuvancic B

JVLC5, JVCCD_1_5, JODRV_33V)

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, 1%
except where marked differently.

Components marked DNP
(Do Not Place) are foreseen
for testing purposes.
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DWG 2.0 - PCle FTRN

front panel

USB
- micro USB2

CYPRESS USB
- bridge to Wishbone

]
105 LEMO
- bidir
- LVTTL, 5V tolerant
- direction/activity leds
- 500hm termination option

Block Diagram
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I

PCle HOST = DC 12V input

Power tree block scheme

- 5x PCle pin, max 2.1A

AUX connector — DC 12V

External inputconnector

|
AUX connector input and PMCHOST |
inputs are NOT USED simultaneously! |

|

i 1

|

: diode controller
= + i
| FDMCBET8 |

| i

MOSFET

) : Current measurement point

| (solder jumper or OR resistor) I
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11| GND64 GND137 [—yw50 1 VCCD_1_5¢ P20 R7 1l ] H VCCBAT H 100n]|C175 1y 0 1 BLM31PG121SN1L BLM31PG121SN1L ]
K23 | GND65 GND138 |51 51 ] VCCH_GXBLO VCCPDS5_1 [pg H [} 1 Jroom: H 6 cos
Ko4~| GND66 GND139 |55 1 VCCH_GXBLL VCCPD5_2 : H : veep 15 g ! IcAPS_vccio 3.3 ¢ :
GND67 GND140 (w589 o
t GND68 GND141 % VOXLR_1_15 % VCCL_GXBLO_1 VCCPD6_1 LM77 [} ] ) poonjens OOM: GND= capacitors *"
B 19| GND69 GND142 [yg }——-" VCCL_GXBLO_2 VCCPD6_2 ] [} V| soonjczss | 0 Eaps vec 25 ] ca7 -C14p8 157
-
77| GND70 GND143 [~y K22 K16 ] [} ] [ Degedupmpafagagugui f g )
56| GND71 GND144 [~53 VCCL_GXBL1 VCCPD8_1 [yig ] ] 1] sooncats | 1 P TSERURT Y= ¢+ C159, C160, C 151
22 | GND72  GND145 I7ypg K21 VveCPDs_2 | | | 1! VCCA_FPLL moved from 2.5V to 3.3V!
GND73 GND146 N21 | VOCR GXBL 1 [ RV [} 1 | 100njjc21 ] CCA_GXR deeeeenanenn e i
S EEE—— VCCR_GXBL_2 oVL
Al 6 02 _GXBL_: v8 ] ] ]
DNUL DNUS +—Uss | VCCR_GXBL_3 VCCPD4A ] c o) o) o !
— = 100n||C218
'é DNU2 DNU6 : L Y22 | ccRaxBL4 «e : : ] n ] : C%‘gnx 2232 9x : VEGS L8 = o) VEED LSy
D25 | DNU3 DNU7 7920 VCXT_1_15 R21 VCCPDTA 104)|C286 V1 sooncaze ] !
DNU4 DNU8 T35 | VCCT_GXBLO_L : : ] ] H 100n]|C233 Fo======9 H ]
VCCT_GXBLO_2 ] 1l | ] e ol = Q 2 H
GND SAGXMA3DAF27I3N GND mg VCCT GXBLL L VCCPD4BCD_1 eﬁ 1 10u||c287 H H 100n]|C220 H ©omicza 1 : VCCPD 3.3V H B 219 g g g H
VCCT_GXBL1_2 VCCPD4BCD_2 ] ] [}
veeD 1 s H 10u/[c288 H ] 100n]|c221 ] ] ovas 10x H 0 ]
1 K13 ] ] 100n]|c235 " ] v © — — %} (]
= 321 VCCPD7BCD_1 [7xg ] 10uf[c2ss | 0 ] } |_100njc213 ] 0, o, = = = = H
VCCBAT VCCPD7BCD_2 : : 1 soonic2zs | 1y o] ! o% o® a a a a 1
] w*g w*s w w w w ]
2
RREF TL veerom |- H lo0nfc237 4 1 ] a5 43 | | pr} par} 1
W21 ] 100n|C184 4
RREF_BR VCCPGM2 ] 100njc238 ] [} H x 1 ]
SAGXMA3DAF2713N ! 1 100nfciss | ! H g 3 3 3 ]
- feeresseesneseintnaanny 00n(c239 { y o 2 2 2 !
{'IMPORTANT! (LOG1Q) ! ¢ oonjeiss 4 4 1 g g g g !
: [} s = s s
¢ In the PCB layout, the traces from FPGA : IMPORTANT! : N e el ! !
: pins D26 and AE1 to the R11 and R12 g : Separate VCC and VCCP : Loonjczaz 4 1 V| soonjesss | : 1
R : resistors need to be routed so that they: : planes into two different : 1000257 ) : woofciss | | :
: avoid any aggressor signals. I power Iayers on the PCB! | sooncass | | ooneren | 1 ' GND= GND=  GND= GND= GND= GND= H
*.R1l.and.R12 must be. 1% ar befter!........ :.% 1! ROOM: POWER_INDICATORS !
100][C259 1 [_toonjcier [ ¥ - = = o
]
Copyright Cosylab 2018, — —
: Tle FPGA decoupling, LDO regulators, power indicators
This documentation descrizes Open Harduware and is censed 10u)|Cc260
under the CERN O 1.2. You may vemsulhu(e and modify this
Ucumeniation unde i ime afthe Ci
(http:/fohwr.org/CERNOHL). This o memation's dsaibuted 10““(:261 : Size | Type C SL FTRN P CI e REBV'
'WITHOUT ANY EXPRESS OR IMPLIED WARRANTY,
INCLUDING OF MERCHANTABILITY, SATISFACTORY A3 [SE | pweno.
QUALITY AND FITNESS FOR A PARTICULAR PURPOSE. OOM: 1 SHEET
Please see the CERN OHL v.1.2 for applicable conditions. APS, QC JJJ 5 OF 13
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FPGA and CPLD JTAG, FPGA gateware FLASH, User Flash

FPGA configuration
and JTAG

REV.
A

I ] 700 PE ADRs
] H TS B v22 ] 3A_TDI
] ) V3 3 JTAG buffer and protection : JTCK B AE24 | 3A-TMS
1 Micro USB JTAG connector — 5 p JTAG signal JTO0 FB Az6 | 3A_TCK JTAG
! JTAGCON1 vee ReT 1 Ot DRV1 pull-ups, 1 o TOOFE AR Sirng
[} DTV1 'CMDSHZ-3 JTDI_RB 2 3 JTDI_BP V330  FPGA-CPLD side ] X| spLsioo AF24 | T —
] S1 JTDI_CR — 14 JTDI_CR R47__JTDI_RB 1Y 1A Iad R50 _JIMS_B T| SPLSODI AE25 | 3A_AS_DATAO_ASDO
= = 100R — — 10E = 7} WP 3A_AS_DATAL
] JTMS_CR 3 JTMS_CR TooR|R48 A ] £<| SPWP Dz AF25
1 : JTDO_RC 2 JTDO_RC Rag n JTMS_RB 5 6 JIMSB H E<| SPTAD DI AD25 | 3AAS DATA
12 TC_TRGT. 1 1100R | 2N2A 2y SL| 7P cS — AD26 | 3AAS_DATA3
! JTCK_CR JTCK_CR ~=—=R51__JTCK RB 9 20E H 8% | Pk —Aca3 | 3A nCSO_DATA4
: 100R JTDO_FB o[BIm0 ER H SADCLK conpig
| - Rs2  JTCK B MSELO _ A24
] ZX62-B-5PA(11) GNDI| >3 MSELL Kz | SAMSELO
I = JTCK_RB 11 JTCK B [} 28| Wserz —Azs | BA_MSELL
! ono TPDGEOSUOGRVZR a ) [} 3| Vst sos iﬁfmggg
] JTAG signal pull-ups, MSEL4 _B25 | oi-yicria
) PLACE JTAGCON1 near SFP DTV1 pins 1-4 and 6-7 connector side ! -
H are NC, but can be used Vva30 ! O e 522 8A_CONF_DONE
1l for straight-through routing. R77 _ JTDI_RB n Cod | - CONFIs
! o e ! 20 |
nSTATUS
H GND\H» JTCK_RB ! 8A_NSTATUS
1l GND\\ H22 | gance
[} ! = SAGXMA3DAF2713N
1o ROOM: JTAG INRUL 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 o e e e e e e e e e e e e e e e e e e e e GND
= = - - - -
] ]
] . . ROM_DATA ]
1 FPGA configuration FLASH {7} ROM_DATAR)——=—o" ]
) Va3 [}
H SPIFLASHX4_1 1 CPLD FPGA
1 8lvce  simo |3 SP1_SLDO Board ID ROM, temp. sensor User FLASH : PROG1A LOG10
[} SO/D1 (5 WP ( ) ( )
] ROM1 !
] ROM_DATA :
] __ |1 nsp_cs 1 2 ROM_DATA "
! e ovas 0 e BUF { DO #= TDI i {TDO
1 4 | EP 6 SPI_CLK ] - micro USE
GND oK p——""— 1l
] - H onfront
H NZ5Q256A13EF840 DS28BEC20P GND ! — . ‘ TTAGk
! ] . -
]
] ]
] ]
] ]
]
! -
Reset supervisors
RST1
J— INFIS PV
v3 30— 5 \op o et ptSONFCS
[ e L e L P e e e e L L L P L P P P e e e e e e L L L L L PP PP s c2a4 n R P2 V3_3
00n
2
] : LOG1H GND WDl
] 1l TPS3823-33DBVT
PROG1C [} BANK 7A = GND
]
H BANK 1 BANK 2 : 4 | TOPLEFT 3.3V
FB2 FB1
nCONFIG_PROG G 1 X—Fa | RX.TIN RST2
! F3 | /01 Fl__ MRES1 ] Zca| RXTIP va 5 — NRES s npes (1)
] CONF_DONE X1 1102 11022 ¢35 H %G5| RX_T2N_DEV_CLRN X VDD out RST
G3 | /03 11023 E7—X yseLo 1l CRC_ERROR X A3 | RX_T2P_DEV_OE .
] pGCLK <31 /04 1/024 5T 1 = A>| RX_T4N_CRC_ERROR c243 n MR
H 1/05(GCKO) (GTSI025 -6 sers —PFPGARES {7} %—g5| RX_T4P_CVP_CONFDONE oon 5
{7} HSwp_3 FSWP 7 1/06(GCK1) (GTS0)I/026 A3 ! X—G4| RX_T6N_NCEO GND WDl
{7} HSWP_ — o7 (GTS3)lI027 & CONS HSWP_2 {7} PROGI1A ! X~ RX_T6P_INIT_DONE TPS3823-33DBVT
[} {8) OSCRFCK_SRC_SEL 0 (- 1/08(GCK2) (GTS2)I/028 & SeLs CON3 ™ (7} JTOLBP 10 TTAG [} 4 =G&ND
] > 1109 (GSR)I/029 4 MSEL4 IS B k9| TO! [] X—pg| TX_TSN_PR_REQUEST =
/o010 /030 CONFIG. SPV JTCK B Kig? T™MS ] X%—ga| TX_TSP_PR_DONE
] MSELL o011 1031 & = wgo;pp% TCK ] % TX_T7N_PR_READY
] ———— Tbo 1 X——— TX_T7P_PR_ERROR
BANK 1 BANK 2 XC2C64A-TCPGE6C ] R I
] FB4 FB3 ca ] %56 | 10
11032 X——10_RzQ_5
] AL 1l _RZQ.
11033 vis
H >—e 012 11034 %X N 100n || C50 = PROGI1B : %31 10 vReFB7AND Copyright Cosyiab 2018,
X—g7 1013 11035 OSCRFCK_SRC_SEL_1 {8} H
PLEDS c8 G8 R104( F6 “This documentation describes Open Hardware and is licensed
! {7} PLEDS LK /014 11036 a5 X pBS_P V3_3 vee ] {10} PCIE_RsT# ))>—RL040 K }————+ NPERSTLO under the CERN OHL v.1.2. You may redistribute and modify this
X—g 11015 11037 [ CONL KPBS_P {7} He ] SAGXMA3DAF273N documentation under the terms of the CERN OHL v.1.2.
1 HsSwP 1 X—gg V016 11038 4 O CON1 {7} 100n || C60 Ce | VCCIOL c7 ] (http://ohwr.org/CERNOHL). This documentation is distributed
] {7} HSWP_ 13 I yo1r 11039 CON5 {7} n VCCIO2  GNDL WITHOUT ANY EXPRESS OR IMPLIED WARRANTY,
7} PLEDL PLEDL HIO | 9 A10 CON4 cona {1} F8 ] INCLUDING OF MERCHANTABILITY, SATISFACTORY
PLED2 __G10 | /018 11040 1"g10 CoNz 100n || 104 D3 GND2 |77 ] QUALITY AND FITNESS FOR A PARTICULAR PURPOSE.
H g; gigé FLEDS —Fio ] V019 11041 |-& °~>< CON2 {7} V_AUX  GND3 H Please see the CERN OHL v.1.2 for applicable conditions.
11020 11042 |53
] {1} pLeDA PLED4 __E1( D 100n || C105 XC2C64A-7CPGE6C 1l
o21 1043 [gg—X
[e8 2 ND= e FPGA and CPLD JTAG, FPGA gateware
11044 575
: 11045 X ] FLASH, User Flash
XC2C64A-7TCPGE6C : e CSL_FTRN_PCI
[} A3 [ SE | pweno. — — e
]

: ROOM: PROG_CPLD
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User interface - USB, Display, push buttons, HEX switch, LEDs

B T T L T
I Di ) ) LOGI1C r e c—m e — e — e ————————
isplay backlight LED driver and connect V3 3 LOGIC -
| or VLCO ' ! i !
! DIS1 ! : EPGA Push Button and HEX switch H CPLD Push Button and HEX switch 1
H LED GRN ) 1 Rea__ DIS_DIO BANK 4A3 3 H H H
X DS DIT V3 3
R A V3 3 !
] DRV2 N 3 [GND Ree DS DT y1 | BOTTOMLEFT )V PBFL ] PBP1 '
' Dbis b ) Diso4 4 g Re7_DIS D3| {6} FPGA RES Mf RX_B84N_DATAS [} RO pps k5 1 ! 359 PBS P 3 [ ] 1PBS.P H
] = ™ 1a It 5 Res__DIS D12 {6} ROM_DATAK—— 75 RST a5 | RX_B84P_DATAG ] 1K F 3 1PBS_F ] K — SHPBS_P {6}
1 —1d 108 vicso— 8 ¢ o o1 Reg DSOS DTS DI AA4"| RX_BBGN_DATA7 1 ] !
I DIsDs 5 6 R62 IS DI 37 DISDIS Hx—JrR70__DIS D6 DIS DT We | RX_B86P_DATA8 ] ] [}
H ) 2a 2y DISD6 8 g N Lk DS DZ—va | TX_B85P _DATAL3 H ] !
H +—=0 20E bIS_DI3 10 39 DiSDpo H o.| DS DIE—ass| RX_B88P_CLKUSR H ] [}
| Dis.bis I, a2 R63 - € 11 DisRsT Place close to ! T| TEDE e ] K’gg;g’gﬁlﬁig ! ! =GND H
911 DISRST _B87P_I
' 1) A OIS WR 12 Commedior D91 (in 6 & oisos  an 1 ! H
€ 13 Dison ] a 2 TX_B83N_DATAL !
12 LED_RED r— VLC5 | ABL - BE3N_| 0 ]
: P . PR X 14 5 oS A | DS AT wa | TX_B83P_DATALL ! : H
_30——75C 40E DIS AL 16 100r|c252 IS AT w3 | RX_B89P ] H 1
[} 7| Thermal e 4 o ] DIS DO vs5 | RX_B8IN ]
] GND  vee 317 DiSDR 1001|c253 TISWR W7 | RX_BSSN_DATA9 ] !
18 DEWR w7 ] ! ]
: 74LVCIZ5AR! VLCSO—=—€ 19 pis po = TXBSSN DATALZ ! : ]
LED_BL! r— N ] Ve
H - _BLU 20 GND X—I10_RzQ_1 : ] [}
) & V7 ]
] 91930-21121LF X———1 I0_VREFB4ANO ! : ]
- - - g g g g g g g g g g g S g SAGXMASDAF27ISN !
{13} B_LVTIO_ACT_LED_5 LOG1A )
e e {13} B_LVTIO_DIR_LED 5 Logic analayzer
L A R R BANK 3A 3.3V HPLA1 connector
! V.3 PROG status LEDs (on board from CPLD) 1 V33 Ds (on ’ 3 HPWCK
1 PLEDL [ anel from FPGA) SrATUS LEDL BOTTOM RIGHT cx
(pepr (g 1! AL LVTIO_ACT_LED_5 {11} — AELO H
1 Ao | RXBLIN cHo
H A2 LVTIO DIR_LED_5 {11} - H HSWP_1
H PLED2 STATUS TEDS—Acio | RX_BIN_CLK3N CH1 =
{PLED2 {6} A3 SIATUS LEDS  AC19 | T HSWP HSWP_1 {6}
] H A4 NC (CLK isolation) .AD22_| 1X_B1ON CH2 o HoWpP-300 HSWP_2 {6}
H PLEDS (¢ py g3 ] A5 NC (CLK isolation) JAF22 | RX_B4P_CLK1P CH3 ) SrOOHSWP_3 {6}
H © g1 " STATUS LED4  *aB16 | RX_BGN_CLKOUT3 CHa H N ASWP_A¢iswp 4 {6}
PLED4, E21 | X BLP NC1  CH5 o = -
H PLED4 (6] A7 NC (CLK isolation) 1
1 < @ A8 {8} CLK_20M vcxo))W% L NC2 - CcHe H g
H PLEDS (¢ pieps (5 = "STATUS TED5 __Ac20 | RX_B7P_CLK2P NC3  CH7 17— <
LT QHIG PID5 DIR OE NC (CLK isolatiom AF20_| 1% B8N CH8 M5 o
] 2 THERMAL STATUS_LED6 20 | RX_BOP_CLK3P CH9 a =
1 ROQM: LERS-PROG. STAWS. e e e e e e e LRQHOF V33 vee GND PESF AFis | IX-DINCRZQ.0 cH10 g
" SN74LVCZ45ARGYR oene o H -
USER_LEDL _ AC2: CH12 o
ROQM:LEDS FIRN.STATUS. o _ USER TEDZ —Ac21 | RX_BAN_CLKIN CH13 H
[mmmeeccccccccccccccc - - USER_LED! AD23 | RX_B2P_CLKOP 20 CH14 -
1 va3 USER LEDs (on board from FPGA) [} USER_[ED4___AE2 lif‘égg,gtig;»gtigg GND CH15
USER_[EDS __AF23 | TX BSP_ . F
| 1 B LEDL : USER-TEDE—Agas| RX_B6P_CLKOUTZ 91930211211
Copyright Cosyiab 2018 1 TRonerPos H TSER_LED7__ A2l | RX_B2N_CLKON
olue BL AL USER LEDL NC (CLK soltiony | AD20 | TX-83°
This documentation describes Open Hardwate and is licensed ! oo EIORF® B2 s [3_USERTED2 1 USER LEDS _*vp1 | TX B8P
under the CERN OHL v.1.2. You may redistribute and modify this USERTEDS | = TX_B3N
documentation under the terms of thé CERN O ] , B3 A3 USER LED4 | D19 | S5 iop
(http:/iohwr.orgICERNOHL). This documentation is distributed LT QHoG ¥ID7 whitd B4 A4 USER_[ED5 N
WITHOUT ANY EXPRESS OR IMPLIED WARRANTY, ! R82 BS AS USER_ ! a2
INCLUDING OF MERCHANTABILITY, SATISFACTORY EwQHsGPIDg B6 A6 o ! 20| 09 LOG1G
QUALITY AND FITNESS FOR A PARTICULAR PURPOSE ] red USERLED7 X—"| |0_VREFB3ANO LOGI1D
Please see the CERN OHL v.1.2 for applicable conditions. 1|87 AT USER_TED8 —
] B8 A8 = [} SAGXMA3DAF27I3N
oo bl ! BANK 4C 3.3V - BANK 6A 3.3V
i trromee Merr—(otoR X8 ———— THERWAL 155 i BOTTOM LEFT S| Hswe1 gy | UPPERLEFT
L 10R — £ _
LT QH9G¥ID11 white GND ] % Of8} WR_DAC_SCLK ACB | X B62N_DQ3B S| ASWFZ i | GHKI2N DQ2R
SN74LVC245ARGYR ] S8y wr_pac biN AD8 | X B62P DO3B 0| FSWE3 1| CLki2P DQ2R
L = ey AF8 - _DQ x| FswrF a7z | CLK13N_DQ2R
=GND | L8|y wrroaccor AFo-| RX B64N_DQ3B ol B2 W2 s pgzr
H ols) wR_nDAC_Cs2 Ao RX B64P Q3B T e -
ol 6 mes FETk Ao | R BeON 003 »fe| ctxoo_ctrop bz
. =2 el A o eI EEg A e pos SEEH Crkonckon
SLWR Y. _B61P | Hi X—g5| CLKOUT2_DQS2R
! C1E-24.000-12-3050-R USB1A V3 3 USB1B FD4 AF3 | TX_B63N uicK K3 1 CLkouT3 DQSN2R
] 5 - 2 = AC5 | RX_B69P_DQ3B HPWis o -
! N XTALIN FD15/PD7 — onp1 24 Fi AF5 | X B68P_DQ3B HPWIs 23] DQ2R 9
(] 4 3 c2 FD14/PD6 BS voez oND2 B4 Fi AE3 | RX_B67N_DQ3B - > o DOQ2R 4
] USBCON1 USB_STAT g XTALOUT FD13/PD5 S VCCa anDs -S4 H F AE4 | RX_B69IN_DQ3B sl T &2  b2rs
! 1 LUSBL _ 4 DMINUS P ) FD12/PD4 E£8 | VCC4 Gnpa [BF 1l £ AD5 | RXBeTR D% N| HPwia F3 | DQ2R_15
1 s L Ly 3 DMINUS_P 12p][c256 FD11/PD3 +—6 4 vecs GNDS PE E| Eor——aee] Rx 87N DosNaB 5] v e
1l | 2 et | 1T l] FD10/PD2 vces | Fbo AF6 - c| { DQ2R_14
H DPLUS 2 ~~~_3 DPLUS P DPLUS_P 120255 FD9/PD1 GNDE ] %} TX_B65P_DQ3B Sl w ;1 DQ2R5
H | 4 744232090 R i FD8/PDO . D favccr  aonor o2 ] 2| e AAT < 4 B DQ2R_1
H — R GND FDTRET I'F i AVCC2  AGNDZ [F2 O] £ AD4 ;XX*E‘;E;%%SS'%B 2| = 34| DQ2R 2
FD6/ — i bl P CB71P_| o
] DUSBL pins 1-4 and 6-7 10 FDS;SE G5 F CY7C6B013A-56BAXC H < 32 ﬁg RX_B73P_DQ3B of HEwll J 3‘3527“
1 ZX62-B-5PA(11) are NC, but can be used R Foarpa |5 FD4 ] ol # A { Rxeo6P_DQIB al = L DQ 12
. for straight-through routing TPDEEOSUOGRVZR LURES BBy pesery FD3/PB3 [og—! 8 V&3 al »a AB5 | RX-B73N_DQ38 H " Dg;g{g
| =OND GNO= WAKEUP BT Foope2 02 | 3 7 ! | PAc—as3| TXBTANT i 2 bgerTs
H o, WAKEUP __ B7 \ akEUPH FOLPBL |a—F = 100082 ] A AC3 | RX_B75P_DQ3B H 22 {oo2r2
H V3 30 IR URES FDO/PBO FDO i) B 7] TX_B72N 5| DQ2R 11
H scli F3 AL s | € oonfices 4 ] cr1io  “Ap3 | TXB70N %— DQ2R_17
] = SDAL _G3 | SCL SLRD/RDYO [gf swr | < ] CTLL _ ACe | 1X-B72P_DQ3B c
H GND= SDA SLWR/RDY1 R S 100n|C113 CTLo __ AD6 | 1X_B74P_DQ3B {6} CONL €1 10.1G
1 W7 cro |2 K 1l UCLK Vo | TX_B6SN 3 {6} CON2 ELi 026
FLASHI2C1 FLAGA/CTLO o 0onfc114 URES — AB4 | TX-B6IN @ |io cons 10_3G
1 \FCLK o2 FLAGB/CTLL S; gTLl Iy ! RX_B75N_DQ3B G |6 cona 'E 1046
: UCLk —Bo | TOOUTIFCLK  FLAGCICTL2 T2 |V 100n]C115 H WAKEUP 5o R1032 AAB | oo {6} cons wa | 10_5G
] INTO#/PAO gg 22 ﬁ 100n]Cc116 ! Y8 5 10-6¢
] DPLUS P E2 oPLUS ISr\lLTégPAl F8 BA: ] 1 ! %——— I0_VREFB4CNO X—— I0_VREFB6ANO
PA2
: EL| DPLUS L ogee [e7 o GND ! SAGXMA3DAFZ7I3N SAGXMASDAFZTIEN
FIFOADRO/PA4 - ceeeennaes Tille T -
: W FIFOADRL/PAS gs ;ﬁ :IMPORTANT! (USB1 B) Us_er':ntl(_eggce - USB, Display, push buttons, HEX
ES PKTEND/PAS H . switc S
: N FLAGDISCLS#IPAT | <8 ear | Connect AGND to GND with a Size [Type REV.
c . : : -
H Y7C6B013A-56BAXC : short a path as p055|ble! ) A3 | SE | pweno. CSL_FTRN PCle A
- - - e e e e e e - - y 7 o
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White Rabbit clocking power supply

V3_3_CLEAN

[ 3 T 2 T
Clocking: White Rabbit DAC, oscillators, PLL ; System clocks and clock crosspoint switch

0OSC25M vollage

P15 V3_0_VCTCXO
o

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

ROOM: WRCLK_POWER

3_10n]|C299)

WR_nDAC_CS1

{7}  WR_nDAC_CS1 pp———=——="22
WR_nDA( 2

{7} WR_nDAC csz)"%ccS
WR_DAC_DIN

{7} WR_DAC_DIN Yy——"=DAe0F

WR_DAC_SCLK

{7} WR_DAC_SCLK })— =Rt S0Eh

VPLL3_3

AD5662BRMZ-1

L7 V3_3_CLEAN

BLM18EG221SN1D

V3_3_CLEAN

100n]| €302

BLM18EG221SN1D

]
]
R, j WRDAC1 :

WR_nDAC_CS1 _—
: = 5q SWNC  VReF VREF2_5

WR_DAC_DIN
] pac Tyon e 18 WRCLK1 H
! WR_DAC_SCLK 6 _WR_DAC_OUT1 Y WR_REF_25M
| ——————¥sck vour H
: 8 v3_0_veTexo |
H c312
H 100n GNI [}
H 1 ]
H = GND H
]

V53 CLEAN !

: _BLMISEG221SNID
feeeeeececccccccccccccccccccccccccccecceeeeeeeeeeece————————————
]
]
1 WRDAC2
! 5q STNC  vRer f2—OVREF2.5

WR_DAC_DIN
1 WRDACDIN 74N vra 2 117 WRCLK2
[} WR_DAC_SCLK 6 4
| ——————¥sck vour SDCLK_20M_VCXO
]
H 8leno vop [
]
]
]
]
]
]
]

"

ettty

System clock osciliators with crosspoint switch

v3_3
T’ RCLK2 {6} OSCRFCK_SRC_SEL_p————— 159 5p1
CLK_100M_P CLK_100M_P
i 8 1 vbp_owks 4 =—— =—— 100n|C342__ 16, |\ Qo0 [F22—>) OSC_RFCKP_1 {11}
=
Jgszsjgsss R124 2 |\ = k. |8 CLK100MN 1oonfcaas 2 o
fou —[1oon  |¥ LK 100M N o o
S 4o o CLK_100M| 1000|344 14 155 96 L) OSC_RFCK N1 {11}
= = SE531BB100M 6
~ {6} OSCRFCK_SRC_SEL_I3} SELL
GND GND
CLK_125M_P 100n||C345 4 10
— INL Q1 &) 0SC_RFCK_P_0 {10}
e RCLK1 1oonfjcass 3y
T LK_125M_P LK_125M_N — —
0 6 I\pp_cuie |A—CLK125M] CLK_125M] 1000/|C347 S i57 91 P&——>) OSC_RFCK_N_0 {10}
= —
— LK_125M
caa7_|cass  IR125 2 |\ ¢y [ B CLKIZMN V1_8_CLEAN : 21 vecor vee - #—OV2_5
fou Jroon | vccoz 14
E OE  GND aso oND 7 c3a1
= = Si531BB125M000BG GNDEP 100n
GND GND 100n SY54023RMG
GND= = GND GND=

ROOM SVSCLK

! WR_REF_25M 100n||C303 21

PRESCALER
PR1:0=11>4

! OUTPUT TYPE SEL
051:0=01>LVDS

OUTPUT DIVIDER
0D2:0 =011 > DIV by

ROOM: WRCLK_PLL

]
]
WRPLL1 !
V3_3_CLEAN 1l
VPLL3—3Otig VCC_PLL2  VCC_OUTL i V3_3_CLEAN 3.8 !
VCCIPLLL  VCC_OUT2 [ Loon! G52 !
20 VCC_OUT3 (55 !
V3.3 CLEANO——¢——55-] vCC_IN vcc_ouT4 oo caes
VCC_VCO :
XIN CE H-L———OV3_3_CLEAN 100n]| C354 H
]
PRO ouTPO g ; WRCLK_125M_P_0 {9} 1000 €355 H
PRI | ¢ OUTNO WRCLK_125M_N_0 {9} 100nk C356 H
z 3 !
oso (3 OouTP1 WRCLK_125M_P_1 {9}
ost |5 ouTNI [-2 ; WRCLK_125M_N_1 {9} 1000/ €359 :
ooo | € outP2 32— = GND ]
op1 | = OUTN2 X H
oD2 2 H
OUTP3 55X H
REG_CAP1 OUTN3 X H
REG_CAP2 !
V3.3 CLEAN
NCO TN pL2 (K k% :
NC1
osc_out |2 100rflc308 ||\, D :
= 55| GND1 EP5 35— :
X EP1 EP6
ND EP2 EP7 H
EP3 EP8 H
EP4 EP9 !
CDCMB1004RHBT H
]
]
]
]

under the

Copyright Cosylab 2018.

This documentalion describes Open Hardwere and s icensed
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Tile Clocking: White Rabbit DAC, oscillators, PLL ;
System clocks and clock crosspoint switch

Size

A3

Type
SE

swene CSL_FTRN_PCle

SHEET

REV.
B
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3 I

SFP <> FPGA connection

v3_3
T veeT
. . ATEDLL - ’ ’ .7
BLM18PG121SN1D
294 _|c316 c317 _lc2os _lc2oe _lcais
GND GND GND GND GND GND
VCCR
GBS . . . e
BLM18PG121SN1D
c319 _lc207 _lc320 _lcazn
GND GND GND GND
SFP_MODO
FP_MODT
FP_MOD:
FP_TX_FAULT
i
SFP_TX_DIS
ROOM: SFP
SFP_TX_FAULT 2 3 SFP_TX_DIS
=5 TXFAULT  TXDIS —
SFP_RXD_N SFP_TXD_N
Zro - 3o
RD+ TD+ o=
SFP_LOS 8
- _|los 6 SFP_MODO
MOD-DEF0 [-5—SFP-MODT
MOD-DEF1 7——SFp-WMoD?2 =
MOD-DEF2 [———————— o
B R110 x
RATE SELECT ¢———{ 1K _}—O0V3_3 =
veeto—28 1 vee 1 vee 11 H——
-~ T T7
VEE_T2 |55
VEE_T3
veeRo—25 yee R VEE_R1 [
- —R1 ™0
21 VEE_R2 |77
55 cagel VEE_R3 |77
55 cage2 VEE_R4
24| caged 31
55 caged cagell |35
56 cages cagel0 (g
cage6 cage9
27 28
cage7 cages
= 13670731 GND
GND
{13}
{13}

125 MHz

I
Fiber SFP, PCI <>

FPGA connections

LOG1J

BANK 7D2 5

TOP CENTER
{10} PCIE_SMDAT} RL_ ok JONP gig RX_T30N_DQ2T
{10} PCIE_SMCLK RE 7ok [PNP_BP2 | RX T30P_DQ2T
(10} PCIE_WAKEN R95 7ok |ONP RX_T32N_DQ2T

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

Onl'y resistors will be place

(or %0
®

WRCLK125M_C_NO

SFP_MODO RX_T32P_DQ2T
FPMODT RX_T34N_DQSN2T
FFMOD: RX_T34P_DQS2T
FPTX DT RX_T36N_DQ2T
FP-TX FAULT RX_T36P_DQ2T

S~ RX_T38N_DQ2T
RX_T38P_DQ2T
RX_T39N_DQ2T
RX_T39P_DQ2T
RX_T41IN_DQ2T
RX_T41P_DQ2T
RX_T43N_DQ2T
RX_T43P_DQ2T

TX_T3IN
TX_T31P_DQ2T
TX_T33N
TX_T33P_DQ2T
TX_T35N
TX_T35P_DQ2T
TX_T37N
TX_T37P_DQ2T
TX_T40N
TX_T40P_DQ2T
TX_T42N
TX_T42P_DQ2T
TX_T44N
TX_T44P_DQ2T

NC (CLK isolation)
NC (CLK isolation)
NC (CLK isolation)

OO T ot

Tm
@
o

DQ2T

TI
=
5

I0_VREFB7DNO
SAGXMA3DAF27I3N

WRCLK_125M_N_0 100ﬂ{}C3 0

100n|c369

WRCLK125M_C_PO

{8} WRCLK_125M_P_0 It

Cor et

LOGI1L

BANK 8D 25V
TOP CENTER

RX_T45N_CLK19N_DQ3T
RX_T45P_CLK19P_DQ3T
RX_T47N_CLK18N_DQ3T
RX_T47P_CLK18P_DQ3T
RX_T49N_CLKO3_DQSN3T
RX_T49P_CLKO2_DQS3T
RX_T51N_CLK17N_DQ3T
RX_T51P_CLK17P_DQ3T
RX_T53N_CLK16N_DQ3T
RX_T53P_CLK16P_DQ3T
RX_T54N_DQ3T
RX_T54P_DQ3T
RX_T56N_DQ3T
RX_T56P_DQ3T
RX_T58N_DQ3T
RX_T58P_DQ3T

WRCLK125M_C_NO
RCLKIZ5M_C_PO

H1!
G1!

Is|
)

el

:

o

NC (CLK isolation)
NC (CLK isolation)

e

]

| oT)
I

‘m‘m‘q‘m‘q‘qo—

LVTTL_CLK_N
LVTTL_CLK_P

TX_T46N
TX_T46P_DQ3T

TX_T48N

TX_T48P_DQ3T
TXT_50N_CLKO1,CLKON
TX_T50P_CLKOO,CLKOP_DQ3T
TX_T52N

TX_T52P_DQ3T

TX_TS5N

TX_T55P_DQ3T

TX_TS7N

TX_T57P_DQ3T

TX_T59N

TX_T59P_DQ3T

NC (CLK isolation) 51

ol e

NC (CLK

lation)*
NC (CLK E

lation) ¢

s

my
I~

DQ3T

Tm
@
I

I0_VREFBSDNO
SAGXMA3DAF27I3N

not connected

Keep DQ and I0_VREF »2812

SFP_RXD_N

100n||c368  WRCLK125M_C_N1

LOGIN

BANK GXB_L1
UPPER RIGHT

RX_L6N_REFCLK
RX_L6P_REFCLK
RX_L7N_REFCLK
RX_L7P_REFCLK
RX_LBN_REFCLK
RX_L8P_REFCLK

TX_L6N
TX_L6P
TX_LIN
TX_LTP
TX_L8N
TX_L8P

N1

RCLKIZ5M_C_P1

Nig | L1_REFCLK2_LN

{8} WRCLK_125M_N_1 ;

{8} WRCLK_125M_P_1 ‘““”””6 ]

LOGI1E

L1_REFCLK2_LP

SAGXMA3DAF27I3N

LOG1B

Mttt L e e e e L e L e e et L L L L Lt L ]

BANK 4D 3.3

BOTTOM CENTER
RX_B36P_DQ1B
TX_B40P_CLKOO,CLK(
TX_B33P_DQ1B
RX_B51P_DQ2B
RX_B32N_DQ1B
TX_B44P_DQ1B
TX_B53N
TX_B5ON
RX_BS8N_DQ2B
TX_B42P_DQ1B
RX_B45P_CLK7P_DQ1B
TX_B46P_DQ2B
RX_B41P_CLKO2_DQ!
RX_B37N_CLK4N_DQ1B
RX_B41N_CLKO3_DQ
TX_B46N

P_DQ1B

- RX_B45N_CLK7N_DQ]B

TX_B42N

TX_B59P_DQ2B

TX_B5ON

F15-| RX_B54P_DQ2B
RX_B39N_CLK5N_DQ1B

TX_B55P_DQ2B

BANK 3D 3.3V

BOTTOM RIGHT
RX_B49P_DQ2B
TX_B40N_CLKO1,CLKON
TX_B57P_DQ2B
RX_B47N_DQ2B
TX_B48P_DQ2B
RX_B56N_DQSN2B
TX_B48N
TX_B57N
RX_B60P_DQ2B
RX_B51N_DQ2B
RX_B49N_DQ2B
TX_B53P_DQ2B
RX_B43P_CLK6P_DQ1B
RX_B54N_DQ2B
RX_B47P_DQ2B
RX_B60N_DQ2B

RX_B39P_CLKSP_DQ1B
TX_B44N
TX_B50P_DQ2B
TX_B38P_DQ1B
TX_B35P_DQ1B
TX_B33N
RX_B32P_DQ1B

Copyright Cosylab 2018,

under the CERN OHL v.1.2. Yol
documentation under the terms of the CERN Ol
(http://ohwr.org/CERNOH

“This documentation describes Open Hardware and is licensed
u may redistribute and modify this

L). This documentation is distributed
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B10 | RX B3SN_DQ1B RX_B37P_CLK4P_DQ1B
Sia| TX_B5SN RX_B58P_DQ2B
F11] RX_B43N_CLK6N_DQ1B TX B35N
D16 | o Do
/Eég RX_B52N_DQ2B RX_B34P_DQ1B
X2 RX_B56P_DQS2B RX_B34N_DQ1B
AALE
DQ2B Keep DQ and I0_VREF DQ1B
SAAL2 L VREFBADNO not connected xY16 115 VReFB3DNO
GXMASDAF2/13N SAGXMA3DAF27I3N
L R EEE——
Te Fiber SFP, PCI <> FPGA connections
Size [ Type REV.
A3 | SE | oweno. CSL_FTRN_PCle A
SHEET

INCLUDING OF MERCHANTABILITY, SATISFACTORY
QUALITY AND FITNESS FOR A PARTICULAR PURPOSE.
Please see the CERN OHL v.1.2 for applicable conditions.

9 OF 13

3 [




4 I

FPGA TX outputs to
PCIE RX inputs

PCle host interface

PCle x4 PCB edge connector

Vi2_PCl PCIE1

PRSNTLE PRSNT1#

+12V_4
+12V_5
GNDI
JTCK
JTDI
JTD0
JTMS
+3v3_2
+3v3_3
PERST#

PCle x4

PCIE_RST#

{6} PCIE_RST# (K

GND3
REFCLK_P
REFCLK_N
GND5
PEL_RX_P_0
PEL_RX_N_0
GND8

PCIE_CLK_P
PCIE_CLR_N

PCIE_RX_C P_LO 100n || C437 PCIE_RX_|
. RX_C_N_] 100n |[C436 _PCIE_RX_N_|

PCIE_ RX_C_ P_L1 100n|[C439 PCIE_RX |
= RX_C_N_] 100n |[C438_PCIE_RX_N_|

PCIE_RX_(
PCIE_RX_(

RSVD1

100n || C441 PCIE_RX_|
100n |[C440 _PCIE_RX_N_]
"

PCIE_RX_C_}
PCIE_RX_C_|

L3 100n]||Cc443 PCIE_RX_P_|
3 100n|[Ca42 PCIE_RX_N_I
"

V12_PCl
+12V_1 E;
+12V_2 [~
+12V_3 e
GNDO PCIE_SMCLK
SMCLK Eg PCIE SMDAT PCIE_SMCLK {9}
SMDAT = PCIE_SMDAT {9}
GND2 Br
[ B8
+3V3_1 [~
JTRSTE pax
*3VAUX g7 PCIE_WAKEN
WAKE# K PCIE_WAKEN {9}
CLKREQ# %x
GND4 g7y PCIE_TX_P_LO
PEL_TX P 0 575 PCIE_TX_N_L0
PEL_TX_N_O
= N B16
GND6 577 PRSNT2_xi#
PRSNT2_X1#
S B18
GND7 g9 PCIE_TX_P_L1
PEL_TX P_1 g0 PCIE_TX_N_[1
PEL_TX_N_1 B21
GND10 B22
GND1L 75> PCIE_TX_P_L2
PELTX P 2 gy PCIE_TX_N_[2
PEL_TX N_2 [—50
GND14
B26
GND15 [7go7 PCIE_TX_P_L3
PELTX P_3 "pog PCIE_TX_N_[3
PEL_TX_N_3
GND18 329
PWRBRKS [—BI0X PRSNT2_xd#t
PRSNT2_X4# B32
GND20

LOG1M
BANK GXB_LO

e LOWER RIGHT
2 et Loodicass RX_LON_REFCLK
‘52 PCIE_TX_P_L0__ 100n|[caas _LON_F

23| PCIE_TX_N_LT_100n|(C446 RX_LOP_REFCLK
EE] PCIE_TX_P_LT_100n|(Ca47 RX_LIN_REFCLK
o PCIE_TX_N_[7 100n|(C448 RX_L1P_REFCLK
cox PCIE_TX_P_LZ__100n|[Ca49 RX_L2N_REFCLK
w g PCIE_TX_N.L3 _ 100n/lcas0 RX_L2P_REFCLK
o] TS o RCL3P REFCLK
ouw | |

RX_LAN_REFCLK
RX_L4P_REFCLK
RX_LSN_REFCLK
RX_LSP_REFCLK

TX_LON
TX_LOP
TX_LIN
TX_LIP
TX_L2N
TX_L2P
TXL3N
TXL3P
TX_LAN
TX_L4P
TX_LSN
TX_LSP

PCIE_CLK_N moﬁug,,ﬁz PCIE_CLK_C_N u19
Toonllcas3 7 C.| U18 REFCLKO_LN
I

(8} OSC_RFCK_N_(

REFCLKO_LP

(8] OSC_RFCK_

Q
%]
o

100n][c3! OSC_CLK_C_NO__R19
g mnn%E_io—o‘st_CEKTﬁoi[ 2 “CIRC R1g | REFCLKI_LN

REFCLK1_LP
SAGXMA3DAF27I3N

PRSNT1#

DNP—5=—1R1038
{orR §

PRSNT2 X% 1-Lane

R JR1039

PRSNT2 4% 4| ane (default)

https://en.wikipedia.org/wiki/PCI_Express#Pinout

Pin Side B Side A

Description
Must connect to farthest PRENTZ# pin

Main power pins

SMBus and JTAG port pins

Cleck Request Signal

Reference clock differential pair

Lane 0 transmit data, + and -

Lane 0 receive data, + and —

Lane 1 transmit data, + and -

Lane 1 receive data, + and —

Lane 2 transmit data, + and -

Lane 2 receive data, +and —

Lane 3 transmit data, + and -

Lane 3 receive data, + and -

PClExpress =4 cards end at pin 32

Copyright Cosylab 2018.

“This documentation describes Open Hardware and is licensed
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cumentation under the terms of the CERN OHL v.1.2.
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Z

I

3

{12} LVTIO_OUT_P_1 éé
{12} LVTIO_OUT_N_1

(12} #LvTIo_0E_14<-

{12} LVTIO_IN_P_1
{12} LVTIO_IN_N_1

{12} LVTIO_TERM_EN_1<K

{12} LVTIO_DIR_LED_1
{12} LVTIO_ACT_LED_1

@2} Lv‘no,our,P,zéé
{12} LVTIO_OUT_N_2

(12} #LvTIo_OE_24<-

{12} LVTIO_IN_P_2
{12} LVTIO_IN_N_2

{12} LVTIO_TERM_EN_2 <K

{12} LVTIO_DIR_LED_2
{12} LVTIO_ACT_LED_2

{12} LVTIO_OUT_P_3 éé
{12} LVTIO_OUT_N_3

(12} #LvTIo_OE_34<-

{12} LVTIO_IN_P_3
{12} LVTIO_IN_N_3

{12} LVTIO_TERM_EN_3<

{12} LVTIO_DIR_LED_3
{12} LVTIO_ACT_LED_3

@3} LW\0,0UT,P,Aéé
{13} LVTIO_OUT_N_4

(13} #LvTIo_OE_a<<-

{13} LVTIO_IN_P_4
{13} LVTIO_IN_N_4

{13} LVTIO_TERM_EN_4 <K

{12} LVTIO_DIR_LED_4
{12} LVTIO_ACT_LED_4

{13} LVTIO_OUT P_5 éé
{13} LVTIO_OUT_N_5

(13} #LvTIo_OE_5¢<-

{13} LVTIO_IN_P_5
{13} LVTIO_IN_N_5

{13} LVTIO_TERM_EN_5 <K

{7} LVTIO_DIR_LED_5
{7} LVTIO_ACT_LED 5

LVTIO_OUT_P_1

#LVTIO_OE_1

LVTIO_IN_P_1

LVTIO_TERM_EN_1

LVTIO_DIR_LED_1

LVTIO_OUT_P_2

#LVTIO_OE_2

LVTIO_IN_P_2

LVTIO_TERM_EN_2

LVTIO_DIR_LED_2

LVTIO_OUT_P_3

#LVTIO_OE_3

LVTIO_IN_P_3

LVTIO_TERM_EN_3

LVTIO_DIR_LED_3

LVTIO_OUT_P_4

#LVTIO_OE_4

LVTIO_IN_P_4

LVTIO_TERM_EN_4

LVTIO_DIR_LED_4

LVTIO_OUT_P_5

#LVTIO_OE_5

LVTIO_IN_P_5

LVTIO_TERM_EN_5

LVTIO_DIR_LED_5

LVTTL 1O control signals

LOGI1F

BANK 5A

LOWER LEFT

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

{13} #LVTTL_IN_CLK_EN <(-

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

LVTIO_IN_N_1

LVTTL IO data inputs

LVTIO_OUT_!

X——— I0_VREFB5ANO
AGXMA3DAF2713N

LOG1I

BANK 7C

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

TVTTO_OUT |

TX_T25N

TVTIO_OUT |

TX_T25P_DQIT

TVTTO_OUT |

TX_T22N

TVTTO_OUT |

TX_T22P_DQIT

TVTIO_OUT_P_

TX_T18N
TX_T18P_DQIT
TX_T20N

EUEE

TVTIO_OUT |

TX_T20P_DQ1T

TVTIO_OUT |

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

TX_T16N

LVTTL IO data outputs

TX_T16P_DQLT
| TXCT27N
TX_T27P_DQIT
TX_T29N
%—=" TX_T29P_DQIT

%

WTO
2

%==— Q1T

X——— I0_VREFB7CNO

5AGXMA3D4F27I3N

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

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

viz_c
o

~ Power supply fo

PRUN_3V3_IO

PGOOD_3V3_I0

Place resistor footprint ovel
Qul'y resistors will be place

routput drivers

POWIO33A

RUN/SS AUX

BIAS

PGOOD SYNC

ADJ
LR QHOF
=GND 1y sare RT
LCTMB023EV
61 A POWIO33C
2] VNI V_OUTL Fa5— A5 6
t—Gs | VN2 V_ouT2 A A6 | GND1  GND24 |7
Hi]VIN3 vV OUT3 A7 GND2  GND23 |F5—1
viz ¢ H2 | VN4 V_OUT4 TRy V33_ODRV *—g5| GND3  GND22 Fe—1
5~ H3 | V_INS V_OUTS 55— P18 g6 | GND4  GND21 [z
VN6 V_OUT6 551 JODRV._33V — 57| GND5  GND20 |F3—1
V_OUT? Fer—opRv, th ) C5] GND6  GND19 g5
i V_OUT8 ¢ Ge| GND7 ~ GND18 g1
V_OUT9 ¢ G7] GND8  GND17 |57
floon V_OUT10 [ C332 C333 C334 b1 | GND9  GND16 [pg
V_OUT11 [¢ 22u 100u ~ [100u D2 | GND10 GNDI5 |5
v_ouT12 [——— D3| GNDIL GND14 [ 57
R = = = GND12 GNDI13
GND GND GND GND GND LTM8023EV

ROOM: IO_POWER

1 capacitor (optional AC-coupling)
d!

Cor 322
100n||c358 0OSC_RFCK_C_N1

LOG1K

BANK 8A 2.5V
TOP RIGHT

RX_T86N_CLK2IN
RX_T86P_CLK21P
TX_T82P

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

Xbz0] TX_T87P

% RX_TB4N_CLKOUT3

RX_TB8N_CLK20N

8 8} OSC_RFCK_N_1
Q8 oscirRrcKIP1

100n‘\ }rqs ] OSC_RFCR_C_PT

[om Jrees

RX_T88P_CLK20P

% RX_T81N_CLK23N
%79 ] TX_TBON

%—579] TX_T8O0P

Xg71] TX_T8IN

% Dfo| RX_T83P_CLK22P

X F1 | RX_T79N

% a2 | TX_T85N_CLKOL,CLKON
%51 ] TX_T82N

%-E50] RX_TBIN_CLK22N
%= RX_T84P_CLKOUT2

10_0K
%= I0_VREFB8ANO
SAGXMA3D4F2713N

Copyright Cosylab 2018,

“This documentation describes Open Hardware and is licensed
under the CERN OHL v.1.2. You may redistribute and modify this
documentation under the terms of the CERN Ol
(http://ohwr.org/CERNOHL). This documentation is distributed
WITHOUT ANY EXPRESS OR IMPLIED WARRANTY,
INCLUDING OF MERCHANTABILITY, SATISFACTORY
QUALITY AND FITNESS FOR A PARTICULAR PURPOSE.
Please see the CERN OHL v.1.2 for applicable conditions.

Tle 10 block power supply, FPGA <> 10 block connections
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T
LVTTL 1O blocks 1-3

to the fuse must be equal lenght!

Place OR resistor over fuse
DNP,

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

12

-ﬁac;fTom-o-DAx-;;n 4-37"1 C-)D-BX ;i;4 -ﬂacTef-rom-GTxT)iﬁ 5 E)-OD/Tx-pin-Z-a\nd-O-DB;ﬁn 2 must be eq-ua Ieﬁg-ht! -
to the fuse must be equal lenght! ODA3

Trace from ODAX pin 4 and ODBXx pi must be equal lenght
to the fuse must be equal lenght!
i LVTIO_OUT_P_1 {11}
Place OR rgﬁlpstor over fuse. é VIO OUT NI {11}
E200 10_0D1 GND SNBSLVDT2DBV
T40mA-60V
TySL
[5Ke_JR200 0T {#LVTIO_OE_1 {11}
CDSOD323-TO5L o—[ 2K_]"=20V33_ODRV
= GND GND=
10 a1 5y 5 v 3 LVTIO_IN_P_1 {11}
V33_ODRV ) zi5 LVTIO_IN_N_1 {11}
‘\‘ GND VCC [———OV33_ODRV
— GND SN74LVC1G125DCK GND SNB5LVDS1DBV
K LVTIO_TERM_EN_1 {11}

[l T2
0_0T2 5 ? 1<E£A i LVTIO_OUT P_2 {11}
V33_ODRV B |5 LVTIO_OUT_N_2 {11}
VcC  GND [rGND
SNBSLVDT2DBV
K#LVTIO_OE 2 {11}
2k JR#L30v33_ODRV
10_a2 5o v 3 LVTIO_IN_P_2 {11}
V33_ODRV ) zi5 LVTIO_IN_N_2 {11}
il GND VCC |-—OV33_ODRV
5DCK GND  SN65LVDSIDBV
K LVTIO_TERM_EN_2 {11}

LB VHIG
D201 B_LVTIO_ACT_LED_1
Blue [IKs 208

10 Activity Indicator

LR VHIF

1 D202 R209 B_LVTIO_DIR_LED_1
Ted

10 Direction Indicator

GND

LB VHIG
D204 B_LVTIO_ACT_LED_2
e RS ———

10 Activity Indicator

LR VHOF
D203 B_LVTIO_DIR_LED_2
— 2K JR216 _| _DIR_LED :

10 Direction Indicator

GND

V33_ODRV

100n||C400

100n||C401

100n||C402

100n||C403

100n|[C404

GND

V33_ODRV

100n||C405

100n||C409

100n||C408

100n

100n||C406

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

V33_ODRV

100n

ca10

100n||C414

100n|[C413

100n||C412

100n|[C411

GND
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LVTTL IO blocks 1-3

oT3 DNP, 21 LB VHIG
1001835 [ 13 D206 R224. B_LVTIO_DIR_LED_3
i = R A LVTIO_OUT_P_3 {11} A _DIR_LED
Place ORDrﬁglstor over fuse. V33_ODRV 1<E£B 3 1 éLvmo,owﬂj it Blue o -
vee  GND [|I'GND 10 Activity Indicator
202 10_0D3 SNE5LVDT2DBV
—
T40mA-60V
TyS3
#LVTIO_OE_3 {11} LR VHOF
R222, <
+—{ 2K_|"=£OV33_ODRV
D205 B_LVTIO_ACT_LED_3
R (R JR22S. | _ACT_LED
IT3 10 Direction Indicator
4 10_a3 5 o v 3 LVTIO_IN_P_3 {11} R
V33_ODRV ) zi5 LVTIO_IN_N_3 {11} GND
‘\‘ GND VCC |=—OV33_ODRV
5DCK GND  SN65LVDSIDBV
K LVTIO_TERM_EN_3 {11}
— Z=50R!
B_LED3
B_LVTIO_ACT_LED_1
BTVTIO DIR LED T B1 AL LVTIO_ACT_LED_1 {11}
BTVTIO-ACT LED. B2 A2 LVTIO_DIR_LED_1 {11}
BTVTIO DIR LED 2 B3 A3 LVTIO_ACT_LED_2 {11}
BTVTIO-ACT LED. B4 A4 LVTIO_DIR_LED_2 {11}
BTVTTO DIR LED 2 BS AS LVTIO_ACT_LED_3 {11}
B-LVTIO ACT [ED 4 B6 AS LVTIO_DIR_LED_3 {11}
{13} B_LVTIO_ACT_LED_4 BT ﬂng‘CR TEo 711 B7 A7 C LVTIO_ACT_LED 4 {11}
{13} B_LVTIO_DIR_LED_4 = — B8 A8 LVTIO_DIR_LED_4 {11}
DIR OE 1?
THERMAL
V3.2 20 vee N 22
SN74LVCZ45ARGYR
—=GND [Title
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“Trace from ODAX pin 4 and ODBX pin 4 _ Trace from GTx pin
to the fuse must be equal lenght!

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

t!

{11}
{11}

LVTIO_OUT_P_4
LVTIO_OUT_N_4

K#LVTIO_OE 4 {11}

LB VH9G

o D208 75 1R233 < B_LVTIO_ACT_LED_4 {12}

10 Activity Indicator

LR VHOF

D207
e [2x_jR234 < B_LVTIO_DIR_LED_4 {12}

GND |0 Direction Indicator

{11}

LVTIO_IN_P_4
LVTIO_IN_N_4 {11}

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

to the fuse must be equal lenght!

< LVTIO_TERM_EN_4 {11}

(0] R230
A L2 100145 [ 13
i v& A R A
Place OR resistor over fuse. V33 ODRV e bL V33_ODRV 1<E{B D3
DNP, R404 3 2
I——-—‘H-I VCC  GND [i+ vce  GND [-GND
£ 10_0D4 SN74LVCIGI25DCK  GND SN65LVDT2DBV
—
—
[oK6 122 v < ald T
V33_ODRV OE P3 s—{ 2K }"===OV33_ODRV
GND= VCC  GND [i+
SN74LVCIGIZSDCK  GND
10_a4 1
X 505 M 3
V33_ODRV ) z 3
‘\‘ GND VCC [——O0V33_ODRV
— GND SN74LVC1G125DCK GND SNB5LVDS1DBV

R239

R241,

2K
= GND

\OOT55%3

{11}

LVTIO_OUT_P_S
{11}

LVTIO_OUT_N_5

vee enp 2 M‘

SN74LVCIGI25DCK G

X 4 2

Place OR resistor over fuse. Vas oorv | | Q e bl V33 ODRY ok
R0 vce  GND %M Llvee enD j—“MGND

[F204 10_0OD5 SN74LVCIGI25DCK  GND SNB5LVDT2DBY

—

T40mA-60V

TVSs
—
> v Q A i R240,
V33_ODRV OE s—{ 2K }"===0V33_ODRV

ND

ITS

10_a5
= 5 b v 4

<#LVTIO_OE 5 {11}

LB VH9G

o D210 g5 R242 {B_LVTIO_ACT_LED_5 {7}

10 Activity Indicator

LR VHIF

— D209 —pR243 {B_LVTIO_DIR_LED_5 {7}

GND |0 Direction Indicator

{11}

GND vCC
SN74LVCIGL:

5DCK

4
V33_ODRV
GNI

2 zr3
D\\ GND vCC
SNB5LVDSIDBY

[L_ovas_obrv

LVTIO_IN_P_5
LVTIO_IN_N_5 {11}

ROOM: 10_BLOCK_5

Feeeecccccccccc e e

ROOM: I0_BLOCK_CLK

va3_ODRVORZ4S 71—

< LVTIO_TERM_EN_5 {11}

{9}

;;LVWL,CLK,P o

LVTTL_CLK_N

IBC6 ITC6
NN [} . oo e v |
2 M 10_a6 505 M 3
3d oe V33_ODRV L{X z ]
GND vCC GND vCC V33_ODRV
SN74LVCIGI25DCK SNB5LVDSIDBY
GND| i | Gnp| 100r|C360

V33_ODRV

100n||C425

L _100n||ca29

GND

K #LVTTL_IN_CLK_EN

5o ODAX pin 2and ODBx pin Zmustbe equal lenghtT —— — — — — — T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T TS
T4 DNP;

V33_ODRV

100n||C415

100n||C419

100n||c418

100n||C417

100n||C416

GND

V33_ODRV

100n||C420

420
ca24

100n

100n

100n

100n

GND
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