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ry
No XADC pin swapping allowed! Input
numbering doesn't follow package numbering
but the order is imporant for full sampling rate
support (i.e. simultaneous sampling mode).
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1€5 1CG34 XC7Z030-2FFG6761
e DQO txgs—DDR D18 —B2BRAN Mot Ao DQo |3 DDR DQO —PBR2%0 %% PS_DDR_DQO_502 PS_DDR_CKP_502 Rt DDR CK P
Q DDR_DO16 01 P7 F7__DDR DOL DDR_DQO DDR DOQL F2 21 __DDR CK N
DDR_A02 p3] Al DQL ~iey DDR _DOQ18 - DDR_A02 p3 ] AL DQ1 <e7 DDR _DOQ? - DDR _DOQ? 325 ] PS_DDR_DQ1_502 PS_DDR_CKN_502 53 —Fpr—CKE
——=n e oo A2 DQ2 kek2  DDR DQI8 ——=n e oo A2 DQ2 kek2  DDR DQZ —DDRDQZ W25 ps ppRr pO2 502 PS_DDR_CKE_502
DDR_A03 N2 A3 DQ3 F8 DDR DQ19 DDR_A03 N2 A3 DQ3 F8 DDR_DQ3 DDR _DQ3 G26 PS_DDR_DQ3_502
DDR_A04 P8 H3 DDR_DQ20 DDR_A04 P8 H3 DDR_DQ4 DDR_DQ4 H26 - - = Y21 DDR_CS
— S A4 DQ4 |H3  DDR DQ20 —=n S A4 DQ4 PS_DDR_DQ4 502 PS_DDR_CS_B_502
DDR_A05 P2 H8 DDR_DQ21 DDR_A05 P2 H8 DDR_DQ5 DDR_DQ5 H23 V23 DDR_RAS
—n A e A5 DQ5 —n A e A5 DQ5 Aﬂb PS_DDR_DQ5_502 PS_DDR_RAS_B_502 DDR AC
DDR_A06 R8 G2 DDR_DQ22 DDR_A06 R8 G2 DDR_DQ6 DDR_DQ6 J2 Y23 DDR_CAS —
—=n D e A6 DQ6 —=n D e A6 DQ6 PS_DDR_DQ6_502 PS_DDR_CAS_B_502
DDR_A07 R2 H7 DDR _DQ23 DDR_A07 R2 H7 DDR_DQ7 DDR_DQ7 J2 V22 DDR_WE
DDR_A08 T8 2; 38; D7 DDR_DQ24 DDR_A08 T8 2; 38; D7 DDR_DQ8 DDR_DQ8 K2 Eg—ggs—gg;—ggg PS_DDR_WE_B_502
DDR_A09 R3 C3 DDR_DQ25 DDR_A09 R3 C3 DDR_DQ9 DDR_DQ9 L23 o o o U22 DDR_BAO
—2UR AW RS A9 DQ9 —=2n A R A9 DQ9 PS_DDR_DQ9_502 PS_DDR_BA0_502
DDR_A10 L7 C8 DDR_DQ26 DDR_A10 L7 C8 DDR_DQ10 DDR_DQ10 M2 T22 DDR_BAl
—E=ns =Ll ALO/AP DQ10 —==n A =l AL0/AP DQ10 PS_DDR_DQ10_502 PS_DDR_BA1 502
DDR_A1l R7 C2 DDR_DQ27 DDR_A11l R7 C2 DDR_DQ11 DDR_DQ11 K2 R22 DDR_BA2
— =L o Alg DQ11 (G2 DDR DQ27 — s o Alg DQ11 PS_DDR_DQ11 502 PS_DDR_BA2_502
DDR_A12 N7 T A7 DDR_DQ28 DDR_A12 N7 o A7 DDR_DQ12 DDR_DQ12 M2
—== e TLol A12/BC DQ12 —=n2e  TLol A12/BC DQ12 PS_DDR_DQ12_502
DDR_A13 T3 A2 DDR_DQ29 DDR_A13 T3 A2 DDR_DQ13 DDR_DQ13 N24 K22 DDR_A00
——2n A Cou AL3 DQ13 ——2n A Cou AL3 DQ13 PS_DDR_DQ13_502 PS_DDR_A0_502
DDR_A14 T7 8 DDR_DQ30 DDR_A14 T7 8 DDR_DQ14 DDR_DQ14 M2 K20 DDR_A01
Al4 DQ14 B8 DDR DQ30 Al4 DQ14 PS_DDR_DQ14_502 PS_DDR_A1 502
3 DDR _DQ31 3 DDR DQ15 DDR DQ15 N23 N21 DDR_A02
DQ15 a3 DDR DQ3L DQ15 a3 DDR DQIS PS_DDR_DQ15_502 PS_DDR_A2_502
DDR _CK P J7 cK DDR _CK P J7 CcK DDR _DQ16 R26 PS_DDR_DQ16_502 PS DDR A3 502 L22 DDR_A03
DDR CK N K7 | = D3 DDR _DM3 DDR CK N K7 | = D3 DDR DM1 DDR DQ17 P24 - - = * A 20 DDR_A04
CK UDM CK UDM PS_DDR_DQ17_502 PS_DDR_A4_502
DDR_CKE K9 E7 DDR _DM2 DDR_CKE K9 E7 DDR_DMO DDR DQ18 N26 N22 DDR_A05
CKE LDM CKE LDM PS_DDR_DQ18_502 PS_DDR_A5_502
DDR DRST T2 | o= C7 DDR DQS3 P DDR DRST T2 Cc7 DDR DQS1 P DDR DQ19 P23 L20 DDR_A06
RESET UDQS K<t RESET UDQS K<t = PS_DDR_DQ19_502 PS_DDR_A6_502
DDR_RAS 3 | 5xe B7 DDR _DQS3 N DDR_RAS J3 B7 DDR DQS1 N DDR_DQ20 24 J21 DDR_A07
RAS UDQS ki RAS UDQS ks 1521 PS_DDR_DQ20_502 PS_DDR_A7_502
DDR_CAS K3 | == F3 DDR _DQS2 P DDR_CAS K3 | === F3 DDR _DQS0_P DDR _DQ21 2! T20 DDR_A08
CAS LDQS & CAS LDQS & — PS_DDR_DQ21_502 PS_DDR_A8_502
DDR_CS L2 | == G3 DDR _DQS2 N DDR_CS L2 | == G3 DDR _DQSO_N DDR_DQ22 23 U20 DDR_A09
Cs [DQS k& Cs [DQS k& PS_DDR_DQ22_502 PS_DDR_A9 502
DDR_WE L3 | = DDR_WE L3 | 7= DDR_DQ23 R23 22 DDR_A10
RE7 WE R8s WE PS_DDR_DQ23_502 PS_DDR_A10_502
OND——L —5prooT K? 2Q 1 OND—L —5prooT k? 49 1 33§ 38§§ \Lﬁg RIBDRIDO2E502 RSED D Ry 8502 E|2201 gg; ﬁé
240 2R 221 B2l oDT NC 240 228 221 B2l oDT NC PS_DDR_DQ25_502 PS_DDR_A12_502
NC 2 NC 2 DDR DQ26  U24_| psppRr DQ26_502 PS_DDR_A13 502 (22 DDR Al3
DDR_BAO 2 L DDR_BAO 2 L DDR_DQ27 U2§“> — — ~ — — - R20 DDR_A14
BAO NC BAO NC PS_DDR_DQ27_502 PS_DDR_A14_502
DDR_BA1l N8 L DDR_BA1l N8 L DDR_DQ28 W26
BAl NC BA1 NC §N> PS_DDR_DQ28_502
DDR_BA2 3 M DDR_BA2 3 M DDR_DQ29 Y2 Y22 DDR_ODT
BA2 NC BA2 NC PS_DDR_DQ29_502 PS_DDR_ODT_502
DDR DQ30 Y26 psppR DQ30_502  PS_DDR_DRST_B_502 122 DDR DRST
H1 HL DDR DO3L W23 | ho-DDPR DQ30_ LIDIDIRLDIRESI_12]
VREF_DDR<t M8 VREFDQ VREF_DDR<t M8 VREFDQ PS_DDR_DQ31_502 ~
VREFCA VREFCA DDR DMO G24 DDR3 reset is
§__'-S'- §__‘-S'- < | w —DDR DMI K25 PS_DDR_DMO_502 asynchronous
8 = E__"g P1V35 t VDD VDDQ P1V35 13} =1 5__§ P1V35 t VDD VDDQ P1V35 “DODR DM2 P26 PS_DDR_DM1_502
ST3 VDD VDDQ VDD VDDQ —== e T2 o ps DDR_DM2_502
GNb VDD VDDQ GNb VDD VDDQ —DDRDMS V26 | b5 ppR DM3 502
GND VDD VDDQ GND VDD VvVDDQ DDR DQSO0 P H24
VDD VDDQ VDD VDDQ DBR DOSO N G25°~] PS-DDR_DQS_P0_502
VDD VDDQ VDD VDDQ DOR DOST P L24°] PS_DDR_DQS_NO_502
VDD VDDQ VDD VDDQ DBR DOSI N L25°] PS_DDR_DQS_P1.502 Wl RB9
VDD VDDQ VDD VDDQ SBR DOST P sz PS_DDR_DQS_N1_502  PS_DDR_VRP_502 GND
VDD VDDQ VDD VDDQ 2~ PS_DDR_DQS_P2 502  PS_DDR_VRN_502 ORb 1 >VTT_DDR
DDR DQS2 N_R25 L=
DDR DOS3 P w24~ Ho-DDR_DQS_N2_502 K21
GND VIS GND L VSS DBR DOST N Wos~| PS_-DDR_DQS_P3 502  PS_DDR_VREF0_502 <y
VSS VSS PS_DDR_DQS_N3_502 PS_DDR_VREF1 502
VSS VSS VREF_DDR —>VREF_DDR
VSS VSSQ GND VSS VSSQ GND § L §__§
VSS VSSQ VSS VSSQ 13 = O =
VSS VSSQ VSS VSSQ
VSS VSSQ VSS VSSQ
VSss VSSQ VSss VSSQ GND GND
VSS VSSQ VSS VSSQ
VSS VSSQ VSS VSSQ
VSS VSSQ VSS VSSQ
VSS VSSQ VSS VSSQ VTT DDR _
MT41K256M16HA-125:E MT41K256M16HA-125:E A * DDR3 trace lengths must include Zynq package flight time
DDR_A00 40R2—R91 (generated in ISE using partgen -v xc7z030ffg676-2), see
DDR_A01 — — 40R2_R92 Documentation folder in this project.
DDR_A02 40R2_RO3 — — * For DDR_AC, trace impedance should be 40 Ohms for single
DDR_A03 — 40R2,__R94 ended and 80 Ohms for differential signals; 50/100 Ohms is
DDR_A04 40R2___R95 — allowed if 40/80 is not achievable.
DDR_A05 — 40R2R96 * For the DDR_DQ and DDR_DQS signals, On-Die
DDR_A06 40R2_RO7 — — Termination (ODT) is used and can be set to 40 or 60 Ohm
P1V35 P1V35 DDR_AO07 — 40R2_R98 (single ended) - one of these values has to be used for ALL
= x DDR_A08 40R2_R99 " — traces.
core (VSS) o L o L o TR TR L A . < L 0 [T WL~ L o w core (VSS) DDR_A09 —— 40R2—R*00 * The two DDRS3 devices should be routed and terminated in
decoupling S—/—= = ,<§ = é = § = § * Use"sepafratev\ga::s’ for(j\(/SIZS’Snd VESY = = § =5 = § = § decoupling DDR_A10 20R2,__RI0L __—— fly-by architecture, see Micrel TN-41-13 p. 20. Termination
Ol 01O ]=s©9 )= as we'l as tor an Q. S I L L R DDR_ALL T 0R2,_RF02 resistors should be placed past the last memory device.
T No traces for VDD(Q) and VSS(Q), T e DDR AL2 I0R2_Rw0s T
GND gggefl[?rnﬁlgﬁfhou'd e Bl GND DDR AL3 =Ry, =04 Add following rules:
(g (TG o e ey DDR_Al14 40R2_R3¥05 " — * 100 mil max skew between DDR_DQ and DDR_DQS
p : U DDR _CS 20R2——5 06 * DDR_AC hard to constrain, see [88AP510 p. 56]
P1V35 placement, see Fig. 3, page 9 in Micrel P1V35 DDR RAS T, 40R2__R¥07
A TN-41-13 _and_ Fig. 4, page 6 in Micrel DDR CAS J0R?__ 5108 BT
B i TN-46-14. B : =
output drivers o L o [TR— [T L o™ Lo« 0w *T q Aot Frey VR 0 [T T L o L © 0o~ w output drivers DDR_WE 40R2—R*09
: race spacing constraints in Micrel & c & c & c & (4 [ . |
(VSSQ) decoupling =6 S——6 J—=s S——& S——f S——%& e V=6 = == U=—§& & ==& (VSSQ) decoupling DDR_BAO 40R2_R*10
13) T O [ S O S O =0 = TN-46-14 Table 1 (p. 8). %) T O T O S O =S 0O =0 = DDR BAL  IEU 40R2__RF1
T T DDR_BAZ2 40R2_RED> -
GND GND DDR_ODT 40'R2,TRf213
DDR_CKE 40'R2,TR.‘EI4 —
DDR DRST — RHE
VTT DDR GND Copyright CERN 2014.
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XC72030-2FFG676
£ GND GND —RI8
A GND GND
2L GND GND 2
x . Bs | GND GND 7
*VCCPLL filter packages c5 GND GND T13
cannot be changed! Cis GND GND Ti5
*UG933 p54 depicts an GND GND
example filter layout €25 GND GND Ti7
; P1V8_VCCPAUX D2 T
- GND GND
D12 | cnp GND 128
P1V8_VCCAUX D22 | SN SNp 13
GND GND E9 U7
£ GND GND —o1
o | w " N F6 | GND GND —57
4CIK P1V0_VCCINT JciL S ] ot L F16 gmg gsg U14
4CIN XC72030-2FFG676 PV XC72030-2FFG6761 T+ . = o3 F26 | SO SN [uis
KC7Z030-2FFGE76I P2V5<t W8 | psvpveel  veco s —Ei¢ = u LIL | yeeinT veepLL —Mi8 o Bt S G3 | GND GND |18
w5 s V8 33 Fp S—] L Vo = 1o LLi3 *T00R@400MHzZ* © G123 U23
W NC ey ¢ Rsvovccz vccoss —4 ST S EAL T - 2 veeiNT vis orve ane % S8 GND GND 22
e NC o RSVDVCC3  VCCO_33 8T8 ST0 ¢t VCONT VCCBATT 0 25 16ND S 23 GND GND 2
ane ] NC V12 NCCOR N 16 GND T T NCEINT M14 Hoo | GND GND 7
888 Ne &bt VCCoo VCCO_33 —Eo &b L vCeINT VCCADC_0 L 2 GND GND 7L
Bl NC VCCO_0 VCCO_33 AL vCCINT o g % ST eND GND L
B Ne a6 a6 £ vceiNT VCCAUX 2 >P1v8 5713 L GND GND 2
R NC P2V5 <t ALS - veco 12 veeo s —£8 R veeINT VCCAUX 5 §_L'-; e GND GND 3
B8 NC %'_L'-; 88 | veco 12 vCCo 3 23 R veeiNT VCCAUX 22 &S L K GND GND X
A Ne STS R veco 2 vceo a4 —=L 112 VCCINT VCCAUX 18 AGD 21 GND GND 7
SARE | e 21 veco 12 vceo as —2 T VCeINT VCCAUX o3 &b oND L GND GND 2
o facn— veco 12 vceo a4 —=23 B VCCINT VCCAUX =0 GND GND 7L
VCCO_12 VCCO_34 B+ VCCINT M0 =2 GND GND 72
vio ALS VCCINT VCCAUX_I0_G0 it gLy =4 GND GND 72
12 vceo 13 VCeo_35 —E42 VCCAUX_10_GO % STS =0 GND GND 2
A vccos VCCo_ 35 213 L17 VCCAUX_I10_GO I>P1V8_VCCAUXIO =2 GND GND —2c.
528 | veco 13 VCCo 35— PIVO_VCCINT<t —+1 vCCPINT L19 2L GND GND —£2d
=29 vcco 13 vCceo 35—k §'_Lg L VCCPINT VCCPAUX —F2 — — —1>P1VB_VCCPAUX 2 GND GND 22T
fREZ . veco 13 vceo 35— ST8 L2 vCerINT veCPAUX R3¢ g | % §—L.?. §_L5 _ VI GND GND 2%
VCCO 13 VCCO 35 B VCCPINT VCCPAUX a4 58 8T< O[5 470nF cap trace length < 200 ML GND GND 221
b T8 veepinT VCCPAUX |GND | mil to adjacent VCCPAUX Vi GND GND 22
VCCPINT H25 and GND BGA vias. NG GND GND ABS
VCCO_DDR 502 5 —>P1V3S o GND GND B3
VCCO_DDR 502 —2& §_L3 N2 GND GND 283
VCCO_DDR 502 —E>4 5T & NIZ- GND GND 2
VCCO_DDR 502 —N&3 NS GND GND <3
o VCCO_DDR 502 20 &b N8 GND GND —£EL
P3V3< — ——9-£28 | \CCO_MIO0_500 VCCO_DDR 502 —22 2 GND GND 2SI
§_L5 8 = g-Lls @‘ VCCO_MIO0_500 VCCO_DDR 502 —7= 55— GND GND —z==
5T8 &57< 3T7¢8 . \VCCO_MIO0_500 VCCO_DDR 502 k2 P2 GND GND &2
GND| 20 VCCO_DDR_502 B3 GND onp 281
PaV3< — —-<20 1 yeeo_mio1 501 W16 B3 6N GND 203
gL gls g le ¢2 veco mioisor vceeram —ML — — —1>PIVO_VCCINT B 6N GND 209
ST8 675 8T8 &4 Veco mioisol veeBrRAM 104 ot | % E_L§ g le g_Lg e GND enp 201
GND} 18 | veco_mioi 01 VCCBRAM it S8 0TS 08 08 P GND GND 222
VCCO_MIO1 501 VCCBRAM 1 =9 GND eND 23
GND p15 | GND GND Ay
B GND GND —2E2
L GND GND 45
B GND GND AR
22 GND GND 2B
GND GND —2E
R7 AFLE
=L GND GND —2ES
GND GND
RI2
| Ris | CND Vi3 |
GND} GND  RSVDGND |GND
GNDADC_0 —M13
<>
J_ NT6 J_
= GND =
AGND AGND

a
Use of a seperate analog ground
plane required to mitigate common
impedance.
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* void power and ground planes on all layers underneath the RJ45 connector and
- magnetics
j(CSS;WQACNXCC Ethernet PHY - SWltCh * 45 degrees or less turns for the traces; no vias
2 6 X1 P * 100 ohm differential trace controlled impedance between magnetics and PHY B
ﬁzi RXP1 TXP1 - TN a * route TX and RX pairs as far away from each other as possible g7 TTTTTITTIT TS oo oo oo 19
RXM1 ™Ml p—————— * fclk RGMII = 125 MHz * distance between PHY and RJ45 magnetics to be minimized GNDJ SWiLEDL A 18 : LED1 ,3_% SHIELD
8 10 * Zynq supports RGMII v2.0 with internal delays| i LED1 X g !
ﬁﬁi RXP2 TXP2 Eﬁ so no external PCB delay needed; trace max. * Micrel AN-1111 contains PCB layout guidelines TX1 P | TRP1+ 1
RXM2 TXM2 length and tolerance/skew added as PCB Rule CI‘P —éuﬂl TRD1+ — SIE F1
* H - o)
13 1 RGMII trace impedance 45-55 Ohm 11 >IN %ﬂa TRCT1 ﬁa ; TRP1- | CHASSIS
14 RXP3 OY |g ) . . P3V3 P3V3_A_PHY 108nF TR == 3=
RXM3 TXM3 * Micrel AN-139 contains PCB layout guidelines v\ 4 : TRP2+ !
34 Cﬁ4 M‘ﬁ TRD2+ —e 13 3
SND TXC4/REFCLKI4/GTXC4 35 RGMII_TX_CLK rlv_.$\ 1 TRCT2 fg g— TRP2- |
RXC4/GRXC4 RGMII_RX_CLK 1000 e 501 TRD2. & 6 I
RGMIT_TX_CTL 23| TXEN4/TXD4_CTL % RGMII signals %JngZOR@iOOMH%_L*g i |
RGMII_TX DO TXD4_0 RXD4_0 "7 RGMII_RX DO -S19 N O N O END | 4 —
RGMII_signals RGMII_TX D1 TXD4_ 1 RXD4_1 20 RGMII_RX D1 13 : l— :
RGMII_TX_D2 TXD4_2 RXD4_2 RGMII_RX_D2 . <= VC12 5
RGMII_TX D3 TXD4_3 RXD4_3 4L RGMII_RX D3 P3V3_A_PHY -:55?288794CNXCC GND GND P1V2 >%: VC36 :
VC45 7 -
42 1 16 ! |
RXDV4/CRSDV4/RXD4_CTL =i RGMII_RX_CTL VDDAT VDD12A 7 <—— VC78 — |— |
5300 TXER4 RXER4 3 o = gg_LLg g_Lg bég VDDAT  VDD12D gé o L< ;;_Lg g_Lg g_Lg g_L§ ! g =
T [8) O :
SR MERIERAE VDDAT  VDD12D 5o = s 9Ts S 9T <pavs SW1 LED2 A 19 | LED2
PHY CLK 63 T 3 4x22nF/100V |
X1 51 LEDL 0 27 GND i \f}orange DT oy
1x1000pF/2kV
LEDL O =tz LEDL 1 VDDIO 39 | 20 1 Green 2 i | 22
LED1 1 <5—— VDDIO GND} t I—SHIELD —
6] e o[t ot oy L ;
:\§4 X0 LED2 0 k22 LED2 0 R88 IGND VDDIO ﬁ § § § E § % < TTTTTTTTTTRME T T T T T
P3V3 LEDo1 148 LED2 1 k7 1 3 | anDA GNDD 22 = = = ~
A S 17 26 1
i% {62 (EINIDL GNDD 55 GND CHASSIS
LED3_0 GNDA GNDD 38 »
LED3 1 GND GNDD —> g7 TTTTTITTITTTTo oo m oo 19
1 GNDD GNDI SW2 LEDL A 8 : LED1 2 SHIELD é———
MDIO_CLK SCL_MDC INTR_N 7 1 65 &ND i LED1 b S !
MDIO_I0 SDA_MDIO REFCLKO 7 >L NC EP — 11! TRP1+ |
o SPIS_N PME N it ceo H TRDL+ —s NG FL 77
z SPIQ TRCT1 zig ; ) 1
91, _ﬁps POR — 8. RST_N ISET PsVe 106nF MD: TRDL- - TRPL- 1) ey CHASSIS
e =} = |
=] & (53 0OSC3 4 1 TRP2+ 1
§ oT= 4 3 R¥51  pPHY CLK ceo %‘ﬁ TRD2+ —» @ 3
t VCC_OUT T} I §">' TRCT2 —# g— TRP2 |
GND GND 1] = ||:|| 2 100 108nF M, TRD2- —=* —6 -
oLz ST ~GND | 1
TS 25MHz GND : l_ 6=
1 43 vew 5
GND g5 Vese ;
Re VCas 7
<= VC78 — |— |
1 S i
I I
SW2 LED2 A 19 ! LED2
X ]E}og i
I
e 2 1x1000pF/2kV/
GND} 20 X —SHIELD ¢—22
. _______ 4
R¥45
CHASSIS
GND
USB UART
P =
CHASSIS 53
-
DBl
4 USB_VBUS 3VvV30UT 1C2
1 g 17 3V30UT TxD é UARTO RXD SW1 LED1 A SW2 LED1 A
16 RxD =3
SPOS03BAHTG CSERM ey 1;?<i >P5VO
usB 15 = "2
USBDP DTR Hg
L9 DSR o
5 USB GND | == lg: g [a)
=— OND |7 220rR@i00MHz 1CNP [T — DCDh =g -
—— 1D 3 USB D P ————— RESET RI ==
R USB D N 21 ?
—— -D et OSCI CBUSO
==— \/BUS g CBUS1 <>
@ 0OSCO CBUS2 j@
CBUS3
% GND—— 26 TEST CBUS4 |2
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P5VO<t——F55=—=— VCC GND This documentation describes Open Hardware and is licensed
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1 2 3 4
P12V0_A AGND
A =N
P5V0_A AGND A
A = 4C18B
NZVZ_REF 7
G71 “AD8512ARZ
—| RE8 _TZ
100nF '_P«_'O]%
100nF éND
R64
o}
PQ\XLP B89 S
R60
o}
2 S O~ T o
Ra> =
ol S 1C7A +
R63 > - '—k—'R‘gl ? -—F-R‘gz G Ri6 Ri7 B
xadc_in Lo : N *AD8512ARZ 3Kk9 1 L o o 1C18A R66
kT : s 18 AD8512ARZ Y ¥ L o xadc_p >
IS > ‘m w
w ol @ L):I:v;r “AD8512ARZ 0 <
© o <Ll O H
I S AR> R67 -
MR = = o0 [ xaden
AGND AGND
= v
AGND N9Vv4_P
Cr7 “x AA 3-pole LP filter (RC + Multiple Cv8
N >—| Feedback), fc=100 kHz —_— >—|
Analog current return path between the Lemo 100nF * fsample = 200 kHz (i.e. max. 10 channels of AGND 100nF
connector and opamp should be dedicated to reduce the 2 x 1 MSPS XADCs)
voltage drops due to shared impedance.
v = v — P5V0
N12V0O_A AGND N5VO_A AGND ADR130BUJZ c
2 SET GND i |IAGND
»$— NC NC ——x<
4 VOUT VIN
g glg
& 8__§ 1G20
AGND  AGND AGND
ry
Summing opamp: 1/20 input plus 0.5V offset
addition to treat bipolar input signals.
AAF RC components to be placed as close as
possible to SoC package! See xapp554 p. 5 D
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A C85
2 C86
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3‘ 220uF
o R70 1C21 R71 N 3 1G22
Jor )L o o] z b 4 oy DIG_INL > 4R & 2o OEL LEMO 00 A
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LEMO 00 <1 Nk SOC WD OR 1, 1C24 = J10A
Em o 4 2 4 2.0 a1 yp 18 [ 140mA60v BOT
GND = DIG O 2 I_3.> LI
z NC7SZ05M5X 1 A2 Y2 —¢
74LVC1G08GW A3 Y3
GND GND 228nF ] 5l a1 va L | . LEMO 00
PZVSQ_'J—‘GND soc wp or 1 €89 4c25 ST ouT? AoV ToPkG 108
P5V0 ce4 - 4 2 4 X5 A Y6
A =1 AT Y7 ouUTs
. 2 NC75205M5X 8] as  ys L] ouTs
< 74LVC1G08GW
3 2 vee onp
By
ﬂx_| 4C40 220nF
s SOC WD OR 1 PoVE<t GND TAACHMIMTC 1
- RY5 ic RY6 4 Cc87 GND
198 ) o £ 2 b 4 P DIG N2 SOC WD OR 2,
2 160 74LVC1G14GW 100 74LVC1G08GW
LEMO 00 NH ol ¥ 220nF
el 2l B "ol
GNb o - P2V5<I—| |—|GND
E 220nF c89
226nF P2V5<I—| |—|GND
GNb &b P2V5<I—C|8|8—|GND c90
220nF B
P2V5<I—| |—|GND
C203 R:21 LD#4 o |
Lo !| |GND
220nF 390 ed
P2V5<I—| |—|GND
cbba Surveyed outputs ~4V
P2V5 Watchdogs OK LED
A\
E"‘
|7l
1G27 41C36
PoVE 5.0 wm RST 10 FPGA WD R79 2 4 SOC_ WD _OR
4 7 SN74LVC1G34DRLR g
e sEL wol = s0C wo or 1 1C28A (C39A fail-safe channel
SEL2 108 = 3 R80 1 8 F3 Lil
nF o } — N
Mounted: No 2 1oL P2V5 GND DIG OUTL 2 820 e 140mA-60v 220R@100MHz
C|9|l 8 CH45 SN74HC08D 2 Z
GND} { wT
4.#nF c
9 RT AQW212EHA
P2V5 6 vee GND ——— 1GND &ND
w LTC2917HMS-BLAPBF soc wp Or 1 _[C4lA IC29B
w | & = P R S R81 4 Li2
3T3 3 o} 3 6 — NN\
) [DIG ouT2 —— 2 820 }”[:a 140mA-60v 220R@100MHz
SN74HC08D
4 5)
a»  PL (FPGA) watchdog
AQW212EHA
A*WDI must have a falling edge: S
lower boundary time < period < upper boundary time; 1C28B
period is 72ms/nf; 3.2ms if WT unconnected. SOC WD OR 4, 6 R82 1 1E304 8 5 Li3
*reset time: 200ms 5 {5} = 220R8£0MH2
*\RST (open-drain) asserts low when VM is below the DIG_OUT3 820 e 140mA-60V
threshold or no changing state on WDI SN74HC08D 9 7
220nF 213
P2V5 GND AQW212EHA
C207 SND
CHASSIS D
1031 - SOC WD OR 4 1C41B - IC30B " Lag
5 = 10 CPU WD 6 3 6
P5V0 <t—————2f VM RST — o} —_— AN
[DIG_oUTd — 5 820 » 120mAG0y 220R@400MHzZ
P3V3 <—9 2o SELL WDI (<L waichdog_PS SN74HC08D . 5
Y2 SEL2 220nF
P2V5 GND o
. 2 AQW212EHA
Mourted: No ToL csa l © fail-safe channel
GNDJ H 8 wr GND
4.F
9. R Copyright CERN 2014.
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n~ SN74HC08D SN74HC08D .
WDI must have a falling edge: Project/Equipment Fast Interlocks Detection System (FIDS)
lower boundary time < period < upper boundary time; =
period_ is 72ms/nf; 3.2ms if WT unconnected. 13 41C28D 13 41C41D Document . gf:\'gg%ry E.V\_{_an Trappen 147122015
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1 2 3 4 5
PSV_IN VEEINT MON PaV3 REG
e pod
@ - VREF_DDR
In & i i _ x N
1G42 o4 Capacitor chosen for its required 3 ohm ESR. - W 8
3 P5V0 == = 1
P5V_IN< VIN PWRGD P1V0_PG : £
) Lé—tﬁ s 1o g—LL@I‘:- 1 27 1632 o1 > ZLLSL
e : Z co4 o
ol TS S0 878 = Exm SENSE+ I>P1VO_VCCINT 2. um veer L8 S |||IAGND ST8 VTT DDR
! 12 34, P1V0 VOUT 3 8 ] \ | 1G35
39°] PVIN VOUT —5 i W 5 |ENECNOY — 1uF P1V35 o o1 1 10 9
7071 PVIN VOUT —¢¢ 3 1% 3 L3 ol < <77 NC GND — A L5 $Ls o ——=—= VIN  PGOOD p— GND
PVIN vouT —2 8‘[’3 gIo 518 | GND GND 3 r§. ngﬁ , 3
50, [ vouT 38 GND LM4140ACM-2.5/NOPB . Ve - Ve = g . 2 '
21 = A8k 1 5 3 =
25| e vouT AGND 1 — REFIN VOSNS UTSH 5TS 8T
SYNC_OUT L = = SEQ4EN 7.0 gy REFOUT —2
22 | areLk AGND AGND
o | w 8 GND
o1 R258 PH GND
T4 2 i SEATHIRVIN ) PH N o 4 | pGND Ep 1L
Sle= 2kl5 o e
[ad . °lN
4] ocp SEL o 1033 TPS51200DRCT
P1V0 AGND <5 LN o LN s L7 | L
297 sroer o N GND GND GND
o o | o 6. SABN 2 N2V5_REF
525 |SHARE PH &7 b3 B
5 P 5

$g] DNC 20 3
@ DNC PGND 5> 1 2
DNC PGND aN ©

rS
2 PGND 32 * VOSNS should have a dedicated trace to the output caps'

w 2 C+ ouT
=
-
8 3 o - g
73] AGND PGND t AGND GND positive terminal for better voltage regulation.
P1V0 AGND 23 AGND PGND 33 * The GND and PGND pins should be connected to the
Y AGND

IN
22uF

C-

C99

LMZ31907RVOT MAXBBORESA+ thermal _Iand unde_rneath the die pad with multiple vias
connecting to the internal system ground plane

*VTT and VREF islands must be separated by a minimum

of 150 mil if placed on the same PCB layer. A PCB

lOV VCCP I NT & VCCI NT (5A) GND suggestion can be found at [AN TN-41-13, p6]. VTT_DDR_PG
A*AGND should have a dedicated plane; A D C '2 . 5V refe re n Ce

*datasheet p. 25 has an example layout SNb
*PH pins must be connected to one another using a small )

copper island under the device; -

*100nF directly across the PVIN and PGND pins DDR3 0V675 VTT and VREF (ZlomA Ilnear)
*Sense+ to be connected close to the load (VCCINT)
*RSET must be between pin 26 and 23 directly

*fsw = 250 kHz

>
O,ll
=z
O

NDS331N *

P12V
PQ\XLP 081
g
P3Vv3_MON o) = 7
Nl R83 R64 VCCINT R SENSE N 2 Tz CPeVaReS
| 3
.S 1k3 © P1VO VOUT >P1V0_VCCINT &T8
¢+—1>P3v3 3 mS_L% ol GND
al® o |2 g( p— 138—['; STF <
146 Oxﬁ 578 e d—h|E ! 3 6 VCCINT_I_MON
3 8 o
R - P3VIPG > = N
P5V_IN< o o I m VIN PWRGD P3V3 PG . GND 5
SA T A——S 1 27 S VCCINT R SENSE P 3
S O < O O S PVIN SENSE+ 5}
ND} - — 11 PVIN < | o VCCINT R _SENSE N 4
I 127 LN VOUT |34 P3V3 VOUT v &
39 35 I L L [+tem > VCCINT R _SENSE P 4NA333AIDGK
20 PVIN VOouUT 36 g_T_E E; < r’;]l A1
PVIN VOouUT 37 O <~ K O GND
VOouT GND
ESVS INH 0o} inwuvio  vour —38 &b &
VOouUT
28 SS/TR , —t©B2
SYNC_OUT p—x
22 RT/CLK P3V3 R_SENSE_N 4 P3V3_REG
I_1 & PH P3V3 VOUT
8§ 26, vAD PH P < >P3V3 =
16 N12V0_A aly I 1% = GND
4 PH o= B 88—|_'<\r ST
@
P1VO _AGND 5 OCP_SEL o NOV4 P ELHJg P3V3 I MON >
L 291 srseL PH oy 2 1
5 PH x| = GND
>éc> ISHARE PH P3Vv3 R_SENSE_P
5 PH P3V3 R SENSE_N
W DNC 20 I
7 DNC PGND 51 g w P3V3 R SENSE P 4NA333AIDGK
DNC PGND ; @ ~_ 1 c =
) PGND —3 5’8 T8 GND
AGND PGND R
P1V0 AGND 23 AGND PGND 33 m Copyright CERN 2014.
o This documentation describes Open Hardware and is licensed
LMZ31#07RVQT 2 under the CERN OHL v. 1.2. You may redistribute and modifyf
o 0 this documentation under the terms of the CERN OHL v.1.2.
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55 Tloi 3 . 3V VCCO & F M CS (7A) GND GND Please see the CERN OHL v.1.2 for applicable conditions
G d':l\
rS
T1% o|NDS331N ¢ *AGND should have a dedicated plane;
1 *datasheet p. 25 has an example layout Project/Equipment Fast Interlocks Detection System (FIDS)
GND *PH pins must be connected to one another using a small =
copper island under the device; Document . gs:\ll\g’;:ebr E.V\_{_an Trappen 147122015
*100nF directly across the PVIN and PGND pins TE/ABT F I DS Car”er Check by = -
*Sense+ to be connected close to the load (VCCINT) . Last Mo)c; - 02/02/2016
*| ; ; .
*zstjggStkaez between pin 26 and 23 directly SU ppl 1€S 1 File FIDS_carrier_power-supplies.SchDoc
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P3V3_REG P3V3_REG
2\ 2\
Lo| Q|
PlZX_IN 1048 Li7 =087 § ﬁ
_ 11 1 I8 P3V3 REG P3V3 REG
A Exm gw 2 } 2 2uH >P3V3_REG ZF 1049 1650
o lu ol g bilo AVIN sw -3 2ot IN PG -2 4 PLV8 VCCPAUX PG [ p1vg VCCPAUX_PG> 2ot IN PG -2 4 PLVO MGTAVCC PG 51y MGTAVCC PG
OT= oS 13 14 l o I 1 l 7 1
EN VOS S L IN ouT » >P1V8_VCCPAUX =} 8 IN ouT » >P1V0_MGTAVCC
C219 o [y 3 8 18 — [T L B 8 18 o~ w
S &) IN ouT NJ_:} () — IN ouT NJ_:}
Il 9 4 P3V3 REG PG Q——& 19 L 19 «
J_ I SS/TR PG p/—m———————¢ &) 1N 1 ouT 20 O < SEO 2 EN 1 ouT 20 O < o
GND 2.2nF 8. per g LS GND a O ﬁ[ﬁg GND a O LT.[SE
GND * GND *
’ FSW 10 BIAS FB 16 10 BIAS FB 16
6 15 1) w 2 < < W 2 ©
AGND PGND 1N S NC N N S NC [zl
17§ ep PGND 316 ST —Bass NC — E[ﬁ ST — B ss NC — E[E
TLV62150RGTT NS 13 Ne 13
1 J 0 12 14 © 12 14
SV T GND NC v T GND NC
GND GND 8__5 21 GND NG 17 8__5 21 GND NG 17
TPS749@1RGWT l TPS749@1RGWT
3.3V VREG (1A) GND GND GND GND
“sfow = 2.5 MH
SW = 2. z - -
*layout example at datasheet p.21 _ 1.8V VCCPAUX (120mA linear) 1.0V MGTAVCC (150mA linear)
*100nF directly across the AVIN and AGND pins
A*Iayou'( example at datasheet p.20 A*Iayout example at datasheet p.20
*the IC pad must be attached to a minimum 10x10 mm amount of copper *the IC pad must be attached to a minimum 10x10 mm amount of copper
PCB area; only 180 mW dissipation with a theta_JA of 120 °C/W. PCB area; 345 mW dissipation with a theta_JA of 120 °C/W.
VCCAUX_MON
P3V3 _REG P3V3 REG
o A\ A\
SEQ 3 EN §|:|® SEQ 3 EN 0 SEQ 5 EN ©
o £k ———=8 Sk
PS\Z/F IN 1051 Lis B8 P3V3_REG o P3V3_REG o
11 1 1G52 1G53
PVIN SW Y >P1V8_VCCAUX f
12 PVIN SW 2 2.2uH _ 5 IN PG 9 | P1V2 PG @ 5 IN PG 9 | P1V8 VCCAUXIO_P P1V8 VCCAUXIO P
~ W o [T 10 3 6 6
=3 8= AVIN W 2 7N out >P1V2 = 71 I out I>P1V8_VCCAUXIO
O - O S 1Y L ’ . 18 7 .
chss L 13. En vos 4| . R 8 IN ouT ﬁj—% ST 8 IN ouT 9 g_L%
('8 < A
i 9| ssr pG L4 PIV8 VCCAUX PG *——3 1 ey 8% 20 Ol <4 1 gy 8% 20 O+
1T A L I GND a[ﬁﬁ GND ﬁ[ﬁg
GND 2.2nF 8. per B 5 GND © GND *
7 10 BIAS FB 16 10 BIAS FB 16
FSwW
6 15 B 15 NC §[E B3 15 NC §[§E
7 AGND PGND 6 O < ————< SS NC 3 ol | 3 < ————< SS NC 3 ol |
EP PGND 3 NC 3 NC 3
NC NC
TLV62150RGTT J_ : E__Lé %i GND NG 1471 5——% %i GND NG 1471
GND GNb ST F GND NC ST = F GND NC
TPS74901RGWT l TPS74901RGWT l
1.8V VCCAUX (800mA)
x - -
*fsw = 2.5 MHz 1.2V all (130mA linear) 1.8V VCCAUX_10 (130mA linear)
*layout example at datasheet p.21 -
*100nF directly across the AVIN and AGND pins S S
*layout example at datasheet p.20 *layout example at datasheet p.20
*the IC pad must be attached to a minimum 10x10 mm amount of copper *the IC pad must be attached to a minimum 10x10 mm amount of copper
PCB area; 273 mW dissipation with a theta_JA of 120 °C/W. PCB area; 273 mW dissipation with a theta_JA of 120 °C/W.
(o]
SEQ 4 EN §[]®
b5V IN 1056 o089 GND e — 1G54 GND 15 = 1G55
4_ 11 1 143 mux_select 1 OF mux_select 1 OF
1551 PVIN W — erE\H >P1V35 —_— xS —' S
PVIN SW ﬂ '
glé g__g ﬁi AVIN sw 2 SEQ 2 EN 44 1A 1BL g PIVO PG| SEQ 6 EN —oEQOEEN 4 g5 gp g P1V8 VCCAUXIO PG
T3 T8 ) 1B2 SEQ2 GO | 1B2 SEQ6_GO_|
*-'C241 13 EN VOS 14 a[f]g SEQ 3 EN 7 2A 2B1 553 P1V0 MGTAVCC PG ) E7 A JB1 g
o [V )
[l 9. so7R b L4 PIV35 PG == SEo 7 ENL_SEQ 4 EN 9| 4n ggf C1L_pivape SEQ3 GO ] 9 3a ggf 1T
1T 1 0 0
2.3nF 3B2 SEQ4 GO 3B2
GND 8.1 DEF FB [ SEQ 5 EN 2o ap1 <2 P3V3 PG 24 ap1 <
7 4B2 SEQ5_GO 4B2
FSwW 16 s 16 8 Copyright CERN 2014.
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17 EP PGND 16 5 § SN74CB3T3257PW S § SN74CB3T3257PW this documentation under the terms of the CERN OHL v.1.2.
TLV62130RGTT x (http://ohwr.org/cernohl). This documentation is distributed
T o GND Select L ->B1 (regulators' sequence) SND WITHOUT ANY EXPRESS OR IMPLIED WARRANTY,
GND GND Select H -> B2 (power controller sequence) INCLUDING OF MERCHANTABILITY, SATISFACTORY
QUALITY AND FITNESS FOR A PARTICULAR PURPOSE
Please see the CERN OHL v.1.2 for applicable conditions
£y
1.35V VCCDDR (1.1A) SEQZER %ﬁmed. =
2 : R225 _ © .
_ SEQ 3 EN peeg - >P3V3_REG Project/Equipment  Fast Interlocks Detection System (FIDS)
*fsw = 2.5 MHz § Iglounted: No WIAG> i
" § SEQ 4 EN R226 mux_select Designer P. Van Trappen
layout example at datasheet p.22 T nted No wiB@s—mMmMmm——— Document . Drawn by PVT 147122015
. A ’ : )
100nF directly across the AVIN and AGND pins SEQ 5 EN %_,%'? W1G GND TEJART FIDS Carrier Checkby - :
% ounted: No H Last Mod. - 02/02/2016
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N5VO0_A P5V0 P5V0O_A
BAYERNTEN Power ON LED N12V_IN PSV_IN PSV_IN
SEQ 8 EN "5k 6 EN ! g0 |GND
* 12K ' 1657 L20 Lol
P5V_IN 1G58 L22 8 VIN OuT 2% M
A 11 PVIN sw 1 m . P2V5 SW w 0 1 VIN 220R@1OOMH2§\J_U_ w [+o "_T_"" © TR mJ_u. © w 220R@4100MHz °’_T_'-'-
=} 5 = =] O Q. > O s © s 5 =} 5 >
12 2 2.2uH = S 2 - & < [S) A < S & > I3t < Q. <
n 10 PVIN SW 3 < ) 7 ILIM2 ) < 3 O O < O 5 O S [} < O <
2 '-8'- p-Llg AVIN SW <=1 ILIM4 T
oOf= o= 13 vos |14 GND 6.| SADN GND GND GND GND
C252 - 5]
M 9. ssTR b L4 P2V5 PG ] G SE
1 y o« LT1175€S8#PBF N12V0_A P12V0_A
GND 2.2nF 8. DEF FB <>
N12V_IN P12V_IN
7 GND GND
Fow R 7 PS POR L23 L24
g 15 R R 5.0V all ( i
AGND  PGND -5.0V all (100mA linear) o o
17§ ep N % 3 B ﬁ—LE 220R@100MHz % 0 E—L% 220R@100MHz E—L.LEL’
¥ O« O« O« O+~ O «
TLV62I80RGTT T A*pins 1 & 8 must be connected to a 20x20 mm amount of copper PCB
area; 700 mW dissipation with a theta_JA of 60-100 °C/W.
GND GND GND *1LIM2 open -> max lout=400mA. GND GND GND GND
ry
RC delay (tau=21ms) to provide the required
25\/ a” (3A maX) 40ms after VCCO_O assertion before deasserting
PS_POR_B [DS191 p.18] to 2.31V (Vcc*0.7).
3A-125V
A*fsw =25 MHz P12V_IN P12V_FMC P2V5 P2V5_FMC1
*layout example at datasheet p.22 E7 f [r Fi0
*100nF directly across the AVIN and AGND pins — —
2A-125V 2A-125V
P3V3 P3V3_FMC1 P1Vv8 P1V8_FMC2
F8 Fil
— =
3A-125V 2A-125V
P3V3 P3V3_FMC2
F9
— C341 L7
H N
220R@4100MHz
P1V8_MON GJN_D 100pF @
CHASSIS
Mounted: No
SEQ 6 EN R4 AESD HV discharge path
— gep
P5V_IN 1G59 L95
Ay 1 [ ouiN sw L M , P1V8 SW
N tiig PVIN sw ﬂg 2.2uH —<0810
1L 31 c AVIN SW
[ ]
R 13- ENn vos 4 | Tl>7 P3V3_REG
C361 o w P2V5 R SENSE N 2 0 L -
t || 9 SS/TR PG 4 P1V8 PG S__§ P2Vv5 Sw >P2V5 & §
2.3nF S_T_LL S5 1% GND
GND 8 5 - flad s 2 P
DEF FB m‘ [ — ‘OU—Ew: ST o
QK (@ &) 6
x|l ffr )X 4 « P2V5_I_MON >
7 FSW 41C60A S 4
1 6
5 AGND PGND 2 NCTWZ07P6X FMEOLES GND S
17 EP PGND 16 P2V5 R SENSE P 3
P2V5 R SENSE N 4
TLV621¥30RGTT
I P2V5 R SENSE P 4NA333AIDGK
GND GND 41C60B &ND
3 4
NC7WZ07P6X
1.8V all (3A max)
GND ——==0B811
rS
*fsw = 2.5 MHz ! TDPCSVB_REG
*layout example at datasheet p.22 108nF PIVE SW P1V8 R SENSE N
*100nF directly across the AVIN and AGND pins P1V8 GND >P1V8 —
C263 ~[T 2 g;; 2 %::12 ¢
2 o0 < o < %
Xl e ¥ 4 E P1V8 | MON >
GND
P1V8 R SENSE P
P1V8 R SENSE N
P1V8 R SENSE P 41NA333AIDGK
e 23 {GND GND
K X '
o—3 P5V_IN P5V_IN_MON
2 6
—— {GND
@
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== -9 -2 - -9 S-S -9 -9 —-S— JTAG2 TMS g
wl w|l o] w] wl wf o] w] wf w w] o g
sl &l & & g & 8 & g g g s JTAG2 TCK ?‘i:
1661
[
P5V_IN_MON Lot MoNL TRCK B0 JTAGZ TDO 9§<u> | -
12V_IN_MON S5 MON2 TCK/GPIO19 (<o — AR JTAG? TDI o=
- VCCINT_MON 251 MON3 TDO/GPIO20 <ie—Iri Some— T
Pull-up to P3V3 and not P3V3 MON £o MON4 TDI/GPIO21 (<A Zeea— »—1£«>—-
P3V3_reg (to SoC)! VCCAUX_MON 25 MON5 TMS/GRIO22 ize——H2E2— oy >%§.>—-
VCCDDR_MON 5> MON6 TRST <1—GND e
P2V5_MON MON7 -
P1VB_MON Y -1 MoNB GPIO1 a2
ot s Pl Ee o, crice =5
i R246 52 14 GND
, PIVALWON SRR Vo opI013 b2
86 voni3 GPIO14 %
15 GPIO15 i
[ 12C_PMBus_clk 57 PMBUS_CLK GPIO16 =iz Q[]é %H_é gﬁé
12C_PMBus d 577 PMBUS_DATA GPIOL7 i3 2R | el &l
PMBus_alert } g~ PMBUS_ALERT GPIO18 3 rS/
21 PMBUS_CNTRL 17 &R | &L
551 PMBUS_ADDRO FPWML/GPIOS <7
PMBUS_ADDR1 FPWM2/GPIO6 <7
N FPWM3/GPIO7 (<> 6D
5> PWML/GPIL FPWM4/GPIO8 <57
5o PWM2IGPI2 FPWMS/GPIO9 <155 P1IVO_MGTAVCC_PG
o1 PWM3/GPI3 FPWME/GPIO10 (52 P1V8_VCCAUXIO_PG
PWMA4/GPI4 FPWM7/GPIO11 <55 P1V8_VCCPAUX_PG
1 FPWMBS/GPIO12 (<t5 P1V2 PG |
3 NC1 — | 9 R256
=< NC2 RESET >P3V3_REG
NC3 1 ull
7 8 ™. [
NC4 DVSSL — ST
; DVSS2 = GND
P3V3 REG< — — — 74— VasDIol DVSS3 ¢ GND
sy 2 c 8 1lc & lc ts— V33DI02 AVSSL —=
8ST< 81 878 878 > vasD AVSS2
GND} . = - - 46 v33A Avss3 94 AGND_UCD
: 47 | Bpcap -
gl gly gle 28 | vasrB ep -£2 GND
OTS Ry O]= OoT8S K
P3V3 REG<t AR - UCDS0120ARGC AGND_UCD
IR7 G_’T\‘_D NT7

rS
* layout guidelines and example at p. 48 of the datasheet
* all DVSS and AVSS pins need to be connected to the
thermal path
* nRESET must have his components as close as possible|
to the pin
* PMBus address('OLOL"): default of 126 (0x7E) so that
JTAG is enabled
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A 220R@100MHz A | ”n 6 uTa ng oTa OJS O OJTg 0TS o8
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Min. pull range is +10 ppm for £1V. GND GND 22 27 GND GND 1 9
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GND 24 29
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CAGE |
e SFP z |
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“ PL = Programming Logic (FPGA) controlled; bank
voltage is 2.5V which is sufficient for SN74' VIH of 2V P12V
* PS = Processing System (CPU) controlled; bank
voltage = 3.3V 1G43 5
: Fi2 GND_EXTh——rc e
2 [ vin © +vout 4 Fi2 P5V_EXT P5V_EXT 9
: 500mA-125V %%D
1G37 : >é§u>§
[ LINE_EN_PL 4? 10EAB = = 2 2 Llvin ¢ -vout -2 <5
<G—= <5
[ LINE PL Feve 2] B o & w g 8 F v g 5 c v g 5 F v 2 MEE3512055C 12C_patch_d 6,
3 1y = Wt W/ 2O s FCR (R V| s Wt [ O Q PN Y 12C_patch_clk 1
GND GND_EXT
[ _LINE_EN_PS 4; 20EAB - « © ~ P1V8 AInternal pull-ups to be activated
P3V3<I—5 20EBY 43 A for the 12C peripheral in the SoC
[ LINE_PS = 2A 2B 2 2 ' ' [UG585 p.618].
2Y o~ < © © |
GND—22-| BE o e o e 5 e Ik gl
P3v3 21 oR a < o Q 5 Q . IS Li6 IC44A & 1C45
2 [ E a = a 8 a IN_ISOL 0 RE54 1 8 2 4 CHASSIS
CLKAB WY [ O = WY [nW = WY (%W RS W PV YY) o} O PG IN O
P3V3 LE - = — = 220R@100MHz  73k3 } ”[:a 74LVC1G14GW
CLKBA
COL PL 1 3A1 381 =30 100—RH25 2 !
COL PL 2 3A2 3B2 Dt
COL _PL 3 3A3 383 :g ig—gmgi% l AQW212EHA 226nF
COL_PL 4 3A4 3B4 Dt P1V8<1—| |—|GND
COL PS 1 3A5 3B5 : GND_EXT GND €205 220
COL_PS_2 3A6 3B6 <:ré7 o T GND_EXTI—W—O
COL PS 3 3A7 387 sl —L00FARISL L oy oo
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vee GNo 220RGL00MIE 5k o
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VCC GND 4 5
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i
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A 3
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|
o 2 L J21 ) B13G™> @) SCREW2  M3x6
| — £
P12V ING——&— 2! - B14Ga> Q) SCREW3  M3x6
AN P B15Gx> Q) SCREW4  M3x6
[ FAN_PWM > /
NDS331N *
GND
“Connector f ling f ted is the Radian F127
onnector Tor a cooling Tan, suggestead Is the Radian o - -
Should be placed within 140 mm of the BGA. PCB mountlng holes, screws & heatsink

changelog

v0.3:

- pages reordered Copyright CERN 2014.

- IC55 note removed (sheet 14) This documentation describes Open Hardware and is licensed

- 1C22 SN74BCT25244 replaced by 74AC541MTC to have a Voh of 4V (sheet 12) under the CERN OHL v. 1.2. You may redistribute and modify

- CERN OHL v1.2 added (all sheets) this documentation under the terms of the CERN OHL v.1.2.
(http://ohwr.org/cernohl). This documentation is distributed

v0.4: WITHOUT ANY EXPRESS OR IMPLIED WARRANTY,
INCLUDING OF MERCHANTABILITY, SATISFACTORY

- IC35 (TPS51200) EN connected to SEQ_4_EN (sheet 13)
- 1C24 & 1C25 now open-drain buffers (NC7SZ05M5X) to ensure Vih and asserted outputs on power QUALITY AND FITNESS FOR A PARTICULAR PURPOSE
Please see the CERN OHL v.1.2 for applicable conditions

loss (sheet 12)
- 1C49 & IC53 needed a 3.3V pull-up resistor for the PG signal (sheet 14)
- additional PG singals added to UCD90120 (sheet 16)

- SoC BGA heatsink added (sheet 18)
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	R135
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	R136
	R136-1
	R136-2


	Nets
	\FMC1_PRSNTM2C_N
	Pins
	J1-h2
	R1-1

	Ports
	\FMC1_PRSNTM2C_N


	\FMC1_TRST
	Pins
	J1-d34
	R3-1

	NetLabels
	\FMC1_TRST


	\FMC2_PRSNTM2C_N
	Pins
	J13-h2
	R133-1

	Ports
	\FMC2_PRSNTM2C_N


	\FMC2_TRST
	Pins
	J13-d34
	R135-1

	NetLabels
	\FMC2_TRST


	FMC1_CLK0C2M_N
	Pins
	J1-g3

	Ports
	FMC1_CLK0C2M_N


	FMC1_CLK0C2M_P
	Pins
	J1-g2

	Ports
	FMC1_CLK0C2M_P


	FMC1_CLK0M2C_N
	Pins
	J1-h5

	Ports
	FMC1_CLK0M2C_N


	FMC1_CLK0M2C_P
	Pins
	J1-h4

	Ports
	FMC1_CLK0M2C_P


	FMC1_DP0C2M_N
	Pins
	J1-c3

	Ports
	FMC1_DP0C2M_N


	FMC1_DP0C2M_P
	Pins
	J1-c2

	Ports
	FMC1_DP0C2M_P


	FMC1_DP0M2C_N
	Pins
	J1-c7

	Ports
	FMC1_DP0M2C_N


	FMC1_DP0M2C_P
	Pins
	J1-c6

	Ports
	FMC1_DP0M2C_P


	FMC1_GBTCLK0M2C_N
	Pins
	J1-d5

	Ports
	FMC1_GBTCLK0M2C_N


	FMC1_GBTCLK0M2C_P
	Pins
	J1-d4

	Ports
	FMC1_GBTCLK0M2C_P


	FMC1_SCL
	Pins
	J1-c30

	Ports
	FMC1_SCL


	FMC1_SDA
	Pins
	J1-c31

	Ports
	FMC1_SDA


	FMC1_TCK
	Pins
	J1-d29

	Ports
	FMC1_TCK


	FMC1_TDI
	Pins
	J1-d30

	Ports
	FMC1_TDI


	FMC1_TDO
	Pins
	J1-d31

	Ports
	FMC1_TDO


	FMC1_TMS
	Pins
	J1-d33

	Ports
	FMC1_TMS


	FMC1_VREFAM2C
	Pins
	J1-h1

	Ports
	FMC1_VREFAM2C


	FMC2_CLK0C2M_N
	Pins
	J13-g3

	Ports
	FMC2_CLK0C2M_N


	FMC2_CLK0C2M_P
	Pins
	J13-g2

	Ports
	FMC2_CLK0C2M_P


	FMC2_CLK0M2C_N
	Pins
	J13-h5

	Ports
	FMC2_CLK0M2C_N


	FMC2_CLK0M2C_P
	Pins
	J13-h4

	Ports
	FMC2_CLK0M2C_P


	FMC2_GA0
	Pins
	J13-c34
	R136-1

	NetLabels
	FMC2_GA0


	FMC2_SCL
	Pins
	J13-c30

	Ports
	FMC2_SCL


	FMC2_SDA
	Pins
	J13-c31

	Ports
	FMC2_SDA


	FMC2_TCK
	Pins
	J13-d29

	Ports
	FMC2_TCK


	FMC2_TDI
	Pins
	J13-d30

	Ports
	FMC2_TDI


	FMC2_TDO
	Pins
	J13-d31

	Ports
	FMC2_TDO


	FMC2_TMS
	Pins
	J13-d33

	Ports
	FMC2_TMS


	FMC2_VREFAM2C
	Pins
	J13-h1

	Ports
	FMC2_VREFAM2C


	FMCX_PGC2M
	Pins
	J1-d1
	J13-d1
	R2-1

	NetLabels
	FMCX_PGC2M
	FMCX_PGC2M

	Ports
	FMCX_PGC2M
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	Pins
	B3-1
	B4-1
	B5-1
	B6-1
	C153-1
	C154-1
	C155-1
	C156-1
	C157-1
	C158-1
	C159-1
	C160-1
	C161-1
	C162-1
	C163-1
	C164-1
	C165-1
	C166-1
	C167-1
	C168-1
	C169-1
	C170-1
	C171-1
	C172-1
	J1-c1
	J1-c4
	J1-c5
	J1-c8
	J1-c9
	J1-c12
	J1-c13
	J1-c16
	J1-c17
	J1-c20
	J1-c21
	J1-c24
	J1-c25
	J1-c28
	J1-c29
	J1-c32
	J1-c33
	J1-c34
	J1-c36
	J1-c38
	J1-c40
	J1-d2
	J1-d3
	J1-d6
	J1-d7
	J1-d10
	J1-d13
	J1-d16
	J1-d19
	J1-d22
	J1-d25
	J1-d28
	J1-d35
	J1-d37
	J1-d39
	J1-g1
	J1-g4
	J1-g5
	J1-g8
	J1-g11
	J1-g14
	J1-g17
	J1-g20
	J1-g23
	J1-g26
	J1-g29
	J1-g32
	J1-g35
	J1-g38
	J1-g40
	J1-h3
	J1-h6
	J1-h9
	J1-h12
	J1-h15
	J1-h18
	J1-h21
	J1-h24
	J1-h27
	J1-h30
	J1-h33
	J1-h36
	J1-h39
	J13-c1
	J13-c4
	J13-c5
	J13-c8
	J13-c9
	J13-c12
	J13-c13
	J13-c16
	J13-c17
	J13-c20
	J13-c21
	J13-c24
	J13-c25
	J13-c28
	J13-c29
	J13-c32
	J13-c33
	J13-c36
	J13-c38
	J13-c40
	J13-d2
	J13-d3
	J13-d6
	J13-d7
	J13-d10
	J13-d13
	J13-d16
	J13-d19
	J13-d22
	J13-d25
	J13-d28
	J13-d35
	J13-d37
	J13-d39
	J13-g1
	J13-g4
	J13-g5
	J13-g8
	J13-g11
	J13-g14
	J13-g17
	J13-g20
	J13-g23
	J13-g26
	J13-g29
	J13-g32
	J13-g35
	J13-g38
	J13-g40
	J13-h3
	J13-h6
	J13-h9
	J13-h12
	J13-h15
	J13-h18
	J13-h21
	J13-h24
	J13-h27
	J13-h30
	J13-h33
	J13-h36
	J13-h39


	NetJ13_c2
	Pins
	J13-c2


	NetJ13_c3
	Pins
	J13-c3


	NetJ13_c6
	Pins
	J13-c6


	NetJ13_c7
	Pins
	J13-c7


	NetJ13_d4
	Pins
	J13-d4


	NetJ13_d5
	Pins
	J13-d5


	P1V8_FMC2
	Pins
	C169-2
	C170-2
	C171-2
	C172-2
	J13-g39
	J13-h40
	R133-2


	P2V5_FMC1
	Pins
	C159-2
	C160-2
	C161-2
	C162-2
	J1-g39
	J1-h40
	R1-2


	P3V3
	Pins
	J1-d32
	J13-d32
	R2-2
	R3-2
	R135-2
	R136-2


	P3V3_FMC1
	Pins
	C155-2
	C156-2
	C157-2
	C158-2
	J1-c39
	J1-d36
	J1-d38
	J1-d40


	P3V3_FMC2
	Pins
	C165-2
	C166-2
	C167-2
	C168-2
	J13-c39
	J13-d36
	J13-d38
	J13-d40


	P12V_FMC
	Pins
	C153-2
	C154-2
	C163-2
	C164-2
	J1-c35
	J1-c37
	J13-c35
	J13-c37


	FMC1_LA_N[33..0]
	FMC1_LA_N0
	Pins
	J1-g7

	NetLabels
	FMC1_LA_N
	FMC1_LA_N

	Ports
	FMC1_LA_N0


	FMC1_LA_N1
	Pins
	J1-d9

	NetLabels
	FMC1_LA_N
	FMC1_LA_N

	Ports
	FMC1_LA_N1


	FMC1_LA_N2
	Pins
	J1-h8

	NetLabels
	FMC1_LA_N
	FMC1_LA_N

	Ports
	FMC1_LA_N2


	FMC1_LA_N3
	Pins
	J1-g10

	NetLabels
	FMC1_LA_N
	FMC1_LA_N

	Ports
	FMC1_LA_N3


	FMC1_LA_N4
	Pins
	J1-h11

	NetLabels
	FMC1_LA_N
	FMC1_LA_N

	Ports
	FMC1_LA_N4


	FMC1_LA_N5
	Pins
	J1-d12

	NetLabels
	FMC1_LA_N
	FMC1_LA_N

	Ports
	FMC1_LA_N5


	FMC1_LA_N6
	Pins
	J1-c11

	NetLabels
	FMC1_LA_N
	FMC1_LA_N

	Ports
	FMC1_LA_N6


	FMC1_LA_N7
	Pins
	J1-h14

	NetLabels
	FMC1_LA_N
	FMC1_LA_N

	Ports
	FMC1_LA_N7


	FMC1_LA_N8
	Pins
	J1-g13

	NetLabels
	FMC1_LA_N
	FMC1_LA_N

	Ports
	FMC1_LA_N8


	FMC1_LA_N9
	Pins
	J1-d15

	NetLabels
	FMC1_LA_N
	FMC1_LA_N

	Ports
	FMC1_LA_N9


	FMC1_LA_N10
	Pins
	J1-c15

	NetLabels
	FMC1_LA_N
	FMC1_LA_N

	Ports
	FMC1_LA_N10


	FMC1_LA_N11
	Pins
	J1-h17

	NetLabels
	FMC1_LA_N
	FMC1_LA_N

	Ports
	FMC1_LA_N11


	FMC1_LA_N12
	Pins
	J1-g16

	NetLabels
	FMC1_LA_N
	FMC1_LA_N

	Ports
	FMC1_LA_N12


	FMC1_LA_N13
	Pins
	J1-d18

	NetLabels
	FMC1_LA_N
	FMC1_LA_N

	Ports
	FMC1_LA_N13


	FMC1_LA_N14
	Pins
	J1-c19

	NetLabels
	FMC1_LA_N
	FMC1_LA_N

	Ports
	FMC1_LA_N14


	FMC1_LA_N15
	Pins
	J1-h20

	NetLabels
	FMC1_LA_N
	FMC1_LA_N

	Ports
	FMC1_LA_N15


	FMC1_LA_N16
	Pins
	J1-g19

	NetLabels
	FMC1_LA_N
	FMC1_LA_N

	Ports
	FMC1_LA_N16


	FMC1_LA_N17
	Pins
	J1-d21

	NetLabels
	FMC1_LA_N
	FMC1_LA_N

	Ports
	FMC1_LA_N17


	FMC1_LA_N18
	Pins
	J1-c23

	NetLabels
	FMC1_LA_N
	FMC1_LA_N

	Ports
	FMC1_LA_N18


	FMC1_LA_N19
	Pins
	J1-h23

	NetLabels
	FMC1_LA_N
	FMC1_LA_N

	Ports
	FMC1_LA_N19


	FMC1_LA_N20
	Pins
	J1-g22

	NetLabels
	FMC1_LA_N
	FMC1_LA_N

	Ports
	FMC1_LA_N20


	FMC1_LA_N21
	Pins
	J1-h26

	NetLabels
	FMC1_LA_N
	FMC1_LA_N

	Ports
	FMC1_LA_N21


	FMC1_LA_N22
	Pins
	J1-g25

	NetLabels
	FMC1_LA_N
	FMC1_LA_N

	Ports
	FMC1_LA_N22


	FMC1_LA_N23
	Pins
	J1-d24

	NetLabels
	FMC1_LA_N
	FMC1_LA_N

	Ports
	FMC1_LA_N23


	FMC1_LA_N24
	Pins
	J1-h29

	NetLabels
	FMC1_LA_N
	FMC1_LA_N

	Ports
	FMC1_LA_N24


	FMC1_LA_N25
	Pins
	J1-g28

	NetLabels
	FMC1_LA_N
	FMC1_LA_N

	Ports
	FMC1_LA_N25


	FMC1_LA_N26
	Pins
	J1-d27

	NetLabels
	FMC1_LA_N
	FMC1_LA_N

	Ports
	FMC1_LA_N26


	FMC1_LA_N27
	Pins
	J1-c27

	NetLabels
	FMC1_LA_N
	FMC1_LA_N

	Ports
	FMC1_LA_N27


	FMC1_LA_N28
	Pins
	J1-h32

	NetLabels
	FMC1_LA_N
	FMC1_LA_N

	Ports
	FMC1_LA_N28


	FMC1_LA_N29
	Pins
	J1-g31

	NetLabels
	FMC1_LA_N
	FMC1_LA_N

	Ports
	FMC1_LA_N29


	FMC1_LA_N30
	Pins
	J1-h35

	NetLabels
	FMC1_LA_N
	FMC1_LA_N

	Ports
	FMC1_LA_N30


	FMC1_LA_N31
	Pins
	J1-g34

	NetLabels
	FMC1_LA_N
	FMC1_LA_N

	Ports
	FMC1_LA_N31


	FMC1_LA_N32
	Pins
	J1-h38

	NetLabels
	FMC1_LA_N
	FMC1_LA_N

	Ports
	FMC1_LA_N32


	FMC1_LA_N33
	Pins
	J1-g37

	NetLabels
	FMC1_LA_N
	FMC1_LA_N

	Ports
	FMC1_LA_N33



	FMC1_LA_P[33..0]
	FMC1_LA_P0
	Pins
	J1-g6

	NetLabels
	FMC1_LA_P
	FMC1_LA_P

	Ports
	FMC1_LA_P0


	FMC1_LA_P1
	Pins
	J1-d8

	NetLabels
	FMC1_LA_P
	FMC1_LA_P

	Ports
	FMC1_LA_P1


	FMC1_LA_P2
	Pins
	J1-h7

	NetLabels
	FMC1_LA_P
	FMC1_LA_P

	Ports
	FMC1_LA_P2


	FMC1_LA_P3
	Pins
	J1-g9

	NetLabels
	FMC1_LA_P
	FMC1_LA_P

	Ports
	FMC1_LA_P3


	FMC1_LA_P4
	Pins
	J1-h10

	NetLabels
	FMC1_LA_P
	FMC1_LA_P

	Ports
	FMC1_LA_P4


	FMC1_LA_P5
	Pins
	J1-d11

	NetLabels
	FMC1_LA_P
	FMC1_LA_P

	Ports
	FMC1_LA_P5


	FMC1_LA_P6
	Pins
	J1-c10

	NetLabels
	FMC1_LA_P
	FMC1_LA_P

	Ports
	FMC1_LA_P6


	FMC1_LA_P7
	Pins
	J1-h13

	NetLabels
	FMC1_LA_P
	FMC1_LA_P

	Ports
	FMC1_LA_P7


	FMC1_LA_P8
	Pins
	J1-g12

	NetLabels
	FMC1_LA_P
	FMC1_LA_P

	Ports
	FMC1_LA_P8


	FMC1_LA_P9
	Pins
	J1-d14

	NetLabels
	FMC1_LA_P
	FMC1_LA_P

	Ports
	FMC1_LA_P9


	FMC1_LA_P10
	Pins
	J1-c14

	NetLabels
	FMC1_LA_P
	FMC1_LA_P

	Ports
	FMC1_LA_P10


	FMC1_LA_P11
	Pins
	J1-h16

	NetLabels
	FMC1_LA_P
	FMC1_LA_P

	Ports
	FMC1_LA_P11


	FMC1_LA_P12
	Pins
	J1-g15

	NetLabels
	FMC1_LA_P
	FMC1_LA_P

	Ports
	FMC1_LA_P12


	FMC1_LA_P13
	Pins
	J1-d17

	NetLabels
	FMC1_LA_P
	FMC1_LA_P

	Ports
	FMC1_LA_P13


	FMC1_LA_P14
	Pins
	J1-c18

	NetLabels
	FMC1_LA_P
	FMC1_LA_P

	Ports
	FMC1_LA_P14


	FMC1_LA_P15
	Pins
	J1-h19

	NetLabels
	FMC1_LA_P
	FMC1_LA_P

	Ports
	FMC1_LA_P15


	FMC1_LA_P16
	Pins
	J1-g18

	NetLabels
	FMC1_LA_P
	FMC1_LA_P

	Ports
	FMC1_LA_P16


	FMC1_LA_P17
	Pins
	J1-d20

	NetLabels
	FMC1_LA_P
	FMC1_LA_P

	Ports
	FMC1_LA_P17


	FMC1_LA_P18
	Pins
	J1-c22

	NetLabels
	FMC1_LA_P
	FMC1_LA_P

	Ports
	FMC1_LA_P18


	FMC1_LA_P19
	Pins
	J1-h22

	NetLabels
	FMC1_LA_P
	FMC1_LA_P

	Ports
	FMC1_LA_P19


	FMC1_LA_P20
	Pins
	J1-g21

	NetLabels
	FMC1_LA_P
	FMC1_LA_P

	Ports
	FMC1_LA_P20


	FMC1_LA_P21
	Pins
	J1-h25

	NetLabels
	FMC1_LA_P
	FMC1_LA_P

	Ports
	FMC1_LA_P21


	FMC1_LA_P22
	Pins
	J1-g24

	NetLabels
	FMC1_LA_P
	FMC1_LA_P

	Ports
	FMC1_LA_P22


	FMC1_LA_P23
	Pins
	J1-d23

	NetLabels
	FMC1_LA_P
	FMC1_LA_P

	Ports
	FMC1_LA_P23


	FMC1_LA_P24
	Pins
	J1-h28

	NetLabels
	FMC1_LA_P
	FMC1_LA_P

	Ports
	FMC1_LA_P24


	FMC1_LA_P25
	Pins
	J1-g27

	NetLabels
	FMC1_LA_P
	FMC1_LA_P

	Ports
	FMC1_LA_P25


	FMC1_LA_P26
	Pins
	J1-d26

	NetLabels
	FMC1_LA_P
	FMC1_LA_P

	Ports
	FMC1_LA_P26


	FMC1_LA_P27
	Pins
	J1-c26

	NetLabels
	FMC1_LA_P
	FMC1_LA_P

	Ports
	FMC1_LA_P27


	FMC1_LA_P28
	Pins
	J1-h31

	NetLabels
	FMC1_LA_P
	FMC1_LA_P

	Ports
	FMC1_LA_P28


	FMC1_LA_P29
	Pins
	J1-g30

	NetLabels
	FMC1_LA_P
	FMC1_LA_P

	Ports
	FMC1_LA_P29


	FMC1_LA_P30
	Pins
	J1-h34

	NetLabels
	FMC1_LA_P
	FMC1_LA_P

	Ports
	FMC1_LA_P30


	FMC1_LA_P31
	Pins
	J1-g33

	NetLabels
	FMC1_LA_P
	FMC1_LA_P

	Ports
	FMC1_LA_P31


	FMC1_LA_P32
	Pins
	J1-h37

	NetLabels
	FMC1_LA_P
	FMC1_LA_P

	Ports
	FMC1_LA_P32


	FMC1_LA_P33
	Pins
	J1-g36

	NetLabels
	FMC1_LA_P
	FMC1_LA_P

	Ports
	FMC1_LA_P33



	FMC2_LA_N[33..0]
	FMC2_LA_N0
	Pins
	J13-g7

	NetLabels
	FMC2_LA_N
	FMC2_LA_N

	Ports
	FMC2_LA_N0


	FMC2_LA_N1
	Pins
	J13-d9

	NetLabels
	FMC2_LA_N
	FMC2_LA_N

	Ports
	FMC2_LA_N1


	FMC2_LA_N2
	Pins
	J13-h8

	NetLabels
	FMC2_LA_N
	FMC2_LA_N

	Ports
	FMC2_LA_N2


	FMC2_LA_N3
	Pins
	J13-g10

	NetLabels
	FMC2_LA_N
	FMC2_LA_N

	Ports
	FMC2_LA_N3


	FMC2_LA_N4
	Pins
	J13-h11

	NetLabels
	FMC2_LA_N
	FMC2_LA_N

	Ports
	FMC2_LA_N4


	FMC2_LA_N5
	Pins
	J13-d12

	NetLabels
	FMC2_LA_N
	FMC2_LA_N

	Ports
	FMC2_LA_N5


	FMC2_LA_N6
	Pins
	J13-c11

	NetLabels
	FMC2_LA_N
	FMC2_LA_N

	Ports
	FMC2_LA_N6


	FMC2_LA_N7
	Pins
	J13-h14

	NetLabels
	FMC2_LA_N
	FMC2_LA_N

	Ports
	FMC2_LA_N7


	FMC2_LA_N8
	Pins
	J13-g13

	NetLabels
	FMC2_LA_N
	FMC2_LA_N

	Ports
	FMC2_LA_N8


	FMC2_LA_N9
	Pins
	J13-d15

	NetLabels
	FMC2_LA_N
	FMC2_LA_N

	Ports
	FMC2_LA_N9


	FMC2_LA_N10
	Pins
	J13-c15

	NetLabels
	FMC2_LA_N
	FMC2_LA_N

	Ports
	FMC2_LA_N10


	FMC2_LA_N11
	Pins
	J13-h17

	NetLabels
	FMC2_LA_N
	FMC2_LA_N

	Ports
	FMC2_LA_N11


	FMC2_LA_N12
	Pins
	J13-g16

	NetLabels
	FMC2_LA_N
	FMC2_LA_N

	Ports
	FMC2_LA_N12


	FMC2_LA_N13
	Pins
	J13-d18

	NetLabels
	FMC2_LA_N
	FMC2_LA_N

	Ports
	FMC2_LA_N13


	FMC2_LA_N14
	Pins
	J13-c19

	NetLabels
	FMC2_LA_N
	FMC2_LA_N

	Ports
	FMC2_LA_N14


	FMC2_LA_N15
	Pins
	J13-h20

	NetLabels
	FMC2_LA_N
	FMC2_LA_N

	Ports
	FMC2_LA_N15


	FMC2_LA_N16
	Pins
	J13-g19

	NetLabels
	FMC2_LA_N
	FMC2_LA_N

	Ports
	FMC2_LA_N16


	FMC2_LA_N17
	Pins
	J13-d21

	NetLabels
	FMC2_LA_N
	FMC2_LA_N

	Ports
	FMC2_LA_N17


	FMC2_LA_N18
	Pins
	J13-c23

	NetLabels
	FMC2_LA_N
	FMC2_LA_N

	Ports
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	NetIC1_F13
	Pins
	IC1-F13
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	Ports
	T_WR_MODDEF0
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	Ports
	T_WR_RATESELECT
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	Pins
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	Ports
	T_WR_TXDISABLE
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	Pins
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	Ports
	T_WR_TXFAULT
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	Pins
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	NetLabels
	XADC_N
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	Ports
	XADC_N1
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	Pins
	IC1-F10

	NetLabels
	XADC_N
	XADC_N

	Ports
	XADC_N2


	XADC_N3
	Pins
	IC1-H12

	NetLabels
	XADC_N
	XADC_N

	Ports
	XADC_N3


	XADC_N4
	Pins
	IC1-D10

	NetLabels
	XADC_N
	XADC_N

	Ports
	XADC_N4


	XADC_N5
	Pins
	IC1-G11

	NetLabels
	XADC_N
	XADC_N

	Ports
	XADC_N5


	XADC_N6
	Pins
	IC1-J13

	NetLabels
	XADC_N
	XADC_N

	Ports
	XADC_N6



	XADC_P[6..1]
	XADC_P1
	Pins
	IC1-F12

	NetLabels
	XADC_P
	XADC_P

	Ports
	XADC_P1
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	Pins
	IC1-G10

	NetLabels
	XADC_P
	XADC_P

	Ports
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	Pins
	IC1-H13

	NetLabels
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	Ports
	XADC_P3


	XADC_P4
	Pins
	IC1-E10

	NetLabels
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	XADC_P

	Ports
	XADC_P4


	XADC_P5
	Pins
	IC1-G12

	NetLabels
	XADC_P
	XADC_P

	Ports
	XADC_P5
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	Pins
	IC1-K13

	NetLabels
	XADC_P
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	Ports
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	R5
	R5-1
	R5-2

	R14
	R14-1
	R14-2

	R15
	R15-1
	R15-2

	R33
	R33-1
	R33-2


	Nets
	\DIG_IN1
	Pins
	IC1-AE20

	Ports
	\DIG_IN1


	\DIG_IN2
	Pins
	IC1-AE21

	Ports
	\DIG_IN2


	\DIG_OUT5
	Pins
	IC1-AA18

	Ports
	\DIG_OUT5


	\DIG_OUT6
	Pins
	IC1-V18

	Ports
	\DIG_OUT6


	\FMC1_PRSNTM2C_N
	Pins
	IC1-AA13

	Ports
	\FMC1_PRSNTM2C_N


	COL_PL_1
	Pins
	IC1-AA20

	Ports
	COL_PL_1


	COL_PL_2
	Pins
	IC1-AB20

	Ports
	COL_PL_2


	COL_PL_3
	Pins
	IC1-AC18

	Ports
	COL_PL_3


	COL_PL_4
	Pins
	IC1-AC19

	Ports
	COL_PL_4


	DIG_OUT1
	Pins
	IC1-AB19

	Ports
	DIG_OUT1


	DIG_OUT2
	Pins
	IC1-AC24

	Ports
	DIG_OUT2


	DIG_OUT3
	Pins
	IC1-AA24

	Ports
	DIG_OUT3


	DIG_OUT4
	Pins
	IC1-Y18

	Ports
	DIG_OUT4


	FMC1_CLK0C2M_N
	Pins
	IC1-AD13

	Ports
	FMC1_CLK0C2M_N


	FMC1_CLK0C2M_P
	Pins
	IC1-AC13

	Ports
	FMC1_CLK0C2M_P


	FMC1_CLK0M2C_N
	Pins
	IC1-AD11

	Ports
	FMC1_CLK0M2C_N


	FMC1_CLK0M2C_P
	Pins
	IC1-AC12

	Ports
	FMC1_CLK0M2C_P


	FMC1_SCL
	Pins
	IC11-7
	R5-1

	Ports
	FMC1_SCL


	FMC1_SDA
	Pins
	IC11-6
	R4-1

	Ports
	FMC1_SDA


	FMC1_VREFAM2C
	Pins
	C1-2
	C2-2
	C3-2
	C4-2
	IC1-AA12
	IC1-AA17
	IC1-AB24
	IC1-Y20

	NetLabels
	FMC1_VREFAM2C
	FMC1_VREFAM2C
	FMC1_VREFAM2C
	FMC1_VREFAM2C
	FMC1_VREFAM2C

	Ports
	FMC1_VREFAM2C


	FPGA_SCL1
	Pins
	IC1-AD20
	IC11-2
	R15-1

	NetLabels
	FPGA_SCL1
	FPGA_SCL1


	FPGA_SDA1
	Pins
	IC1-AD21
	IC11-3
	R14-1

	NetLabels
	FPGA_SDA1
	FPGA_SDA1


	GND
	Pins
	C1-1
	C2-1
	C3-1
	C4-1
	C5-1
	C6-1
	C29-1
	C30-1
	IC11-4
	OSC1-2


	LINE_EN_PL
	Pins
	IC1-Y17

	Ports
	LINE_EN_PL


	LINE_PL
	Pins
	IC1-W20

	Ports
	LINE_PL


	NetIC1_V19
	Pins
	IC1-V19


	NetIC1_W14
	Pins
	IC1-W14


	NetIC1_W17
	Pins
	IC1-W17


	NetIC11_5
	Pins
	IC11-5


	NetOSC1_3
	Pins
	OSC1-3
	R33-1


	P2V5
	Pins
	C5-2
	C6-2
	C29-2
	IC11-1
	OSC1-1
	OSC1-4
	R14-2
	R15-2


	P3V3
	Pins
	C30-2
	IC11-8
	R4-2
	R5-2


	T_WR_MODDEF1
	Pins
	IC1-AD19

	Ports
	T_WR_MODDEF1


	T_WR_MODDEF2
	Pins
	IC1-AD18

	Ports
	T_WR_MODDEF2


	WATCHDOG_PL
	Pins
	IC1-AA19

	Ports
	WATCHDOG_PL


	XTAL
	Pins
	IC1-AC23
	R33-2

	NetLabels
	XTAL
	XTAL


	FMC1_LA_N[33..0]
	FMC1_LA_N0
	Pins
	IC1-AF18

	NetLabels
	FMC1_LA_N
	FMC1_LA_N

	Ports
	FMC1_LA_N0


	FMC1_LA_N1
	Pins
	IC1-W19

	NetLabels
	FMC1_LA_N
	FMC1_LA_N

	Ports
	FMC1_LA_N1


	FMC1_LA_N2
	Pins
	IC1-Y11

	NetLabels
	FMC1_LA_N
	FMC1_LA_N

	Ports
	FMC1_LA_N2


	FMC1_LA_N3
	Pins
	IC1-AC11

	NetLabels
	FMC1_LA_N
	FMC1_LA_N

	Ports
	FMC1_LA_N3


	FMC1_LA_N4
	Pins
	IC1-AA10

	NetLabels
	FMC1_LA_N
	FMC1_LA_N

	Ports
	FMC1_LA_N4


	FMC1_LA_N5
	Pins
	IC1-AB10

	NetLabels
	FMC1_LA_N
	FMC1_LA_N

	Ports
	FMC1_LA_N5


	FMC1_LA_N6
	Pins
	IC1-Y13

	NetLabels
	FMC1_LA_N
	FMC1_LA_N

	Ports
	FMC1_LA_N6


	FMC1_LA_N7
	Pins
	IC1-AD10

	NetLabels
	FMC1_LA_N
	FMC1_LA_N

	Ports
	FMC1_LA_N7


	FMC1_LA_N8
	Pins
	IC1-AF12

	NetLabels
	FMC1_LA_N
	FMC1_LA_N

	Ports
	FMC1_LA_N8


	FMC1_LA_N9
	Pins
	IC1-AF10

	NetLabels
	FMC1_LA_N
	FMC1_LA_N

	Ports
	FMC1_LA_N9


	FMC1_LA_N10
	Pins
	IC1-AF13

	NetLabels
	FMC1_LA_N
	FMC1_LA_N

	Ports
	FMC1_LA_N10


	FMC1_LA_N11
	Pins
	IC1-AD14

	NetLabels
	FMC1_LA_N
	FMC1_LA_N

	Ports
	FMC1_LA_N11


	FMC1_LA_N12
	Pins
	IC1-AB14

	NetLabels
	FMC1_LA_N
	FMC1_LA_N

	Ports
	FMC1_LA_N12


	FMC1_LA_N13
	Pins
	IC1-AD15

	NetLabels
	FMC1_LA_N
	FMC1_LA_N

	Ports
	FMC1_LA_N13


	FMC1_LA_N14
	Pins
	IC1-AF14

	NetLabels
	FMC1_LA_N
	FMC1_LA_N

	Ports
	FMC1_LA_N14


	FMC1_LA_N15
	Pins
	IC1-AE15

	NetLabels
	FMC1_LA_N
	FMC1_LA_N

	Ports
	FMC1_LA_N15


	FMC1_LA_N16
	Pins
	IC1-AF17

	NetLabels
	FMC1_LA_N
	FMC1_LA_N

	Ports
	FMC1_LA_N16


	FMC1_LA_N17
	Pins
	IC1-AB16

	NetLabels
	FMC1_LA_N
	FMC1_LA_N

	Ports
	FMC1_LA_N17


	FMC1_LA_N18
	Pins
	IC1-AC16

	NetLabels
	FMC1_LA_N
	FMC1_LA_N

	Ports
	FMC1_LA_N18


	FMC1_LA_N19
	Pins
	IC1-AA14

	NetLabels
	FMC1_LA_N
	FMC1_LA_N

	Ports
	FMC1_LA_N19


	FMC1_LA_N20
	Pins
	IC1-Y15

	NetLabels
	FMC1_LA_N
	FMC1_LA_N

	Ports
	FMC1_LA_N20


	FMC1_LA_N21
	Pins
	IC1-W15

	NetLabels
	FMC1_LA_N
	FMC1_LA_N

	Ports
	FMC1_LA_N21


	FMC1_LA_N22
	Pins
	IC1-AB25

	NetLabels
	FMC1_LA_N
	FMC1_LA_N

	Ports
	FMC1_LA_N22


	FMC1_LA_N23
	Pins
	IC1-AC26

	NetLabels
	FMC1_LA_N
	FMC1_LA_N

	Ports
	FMC1_LA_N23


	FMC1_LA_N24
	Pins
	IC1-AE26

	NetLabels
	FMC1_LA_N
	FMC1_LA_N

	Ports
	FMC1_LA_N24


	FMC1_LA_N25
	Pins
	IC1-AD26

	NetLabels
	FMC1_LA_N
	FMC1_LA_N

	Ports
	FMC1_LA_N25


	FMC1_LA_N26
	Pins
	IC1-AF25

	NetLabels
	FMC1_LA_N
	FMC1_LA_N

	Ports
	FMC1_LA_N26


	FMC1_LA_N27
	Pins
	IC1-AF22

	NetLabels
	FMC1_LA_N
	FMC1_LA_N

	Ports
	FMC1_LA_N27


	FMC1_LA_N28
	Pins
	IC1-AF23

	NetLabels
	FMC1_LA_N
	FMC1_LA_N

	Ports
	FMC1_LA_N28


	FMC1_LA_N29
	Pins
	IC1-AB22

	NetLabels
	FMC1_LA_N
	FMC1_LA_N

	Ports
	FMC1_LA_N29


	FMC1_LA_N30
	Pins
	IC1-AA23

	NetLabels
	FMC1_LA_N
	FMC1_LA_N

	Ports
	FMC1_LA_N30


	FMC1_LA_N31
	Pins
	IC1-AD24

	NetLabels
	FMC1_LA_N
	FMC1_LA_N

	Ports
	FMC1_LA_N31


	FMC1_LA_N32
	Pins
	IC1-AC22

	NetLabels
	FMC1_LA_N
	FMC1_LA_N

	Ports
	FMC1_LA_N32


	FMC1_LA_N33
	Pins
	IC1-AF20

	NetLabels
	FMC1_LA_N
	FMC1_LA_N

	Ports
	FMC1_LA_N33



	FMC1_LA_P[33..0]
	FMC1_LA_P0
	Pins
	IC1-AE18

	NetLabels
	FMC1_LA_P
	FMC1_LA_P

	Ports
	FMC1_LA_P0


	FMC1_LA_P1
	Pins
	IC1-W18

	NetLabels
	FMC1_LA_P
	FMC1_LA_P

	Ports
	FMC1_LA_P1


	FMC1_LA_P2
	Pins
	IC1-Y12

	NetLabels
	FMC1_LA_P
	FMC1_LA_P

	Ports
	FMC1_LA_P2


	FMC1_LA_P3
	Pins
	IC1-AB12

	NetLabels
	FMC1_LA_P
	FMC1_LA_P

	Ports
	FMC1_LA_P3


	FMC1_LA_P4
	Pins
	IC1-Y10

	NetLabels
	FMC1_LA_P
	FMC1_LA_P

	Ports
	FMC1_LA_P4


	FMC1_LA_P5
	Pins
	IC1-AB11

	NetLabels
	FMC1_LA_P
	FMC1_LA_P

	Ports
	FMC1_LA_P5


	FMC1_LA_P6
	Pins
	IC1-W13

	NetLabels
	FMC1_LA_P
	FMC1_LA_P

	Ports
	FMC1_LA_P6


	FMC1_LA_P7
	Pins
	IC1-AE10

	NetLabels
	FMC1_LA_P
	FMC1_LA_P

	Ports
	FMC1_LA_P7


	FMC1_LA_P8
	Pins
	IC1-AE12

	NetLabels
	FMC1_LA_P
	FMC1_LA_P

	Ports
	FMC1_LA_P8


	FMC1_LA_P9
	Pins
	IC1-AE11

	NetLabels
	FMC1_LA_P
	FMC1_LA_P

	Ports
	FMC1_LA_P9


	FMC1_LA_P10
	Pins
	IC1-AE13

	NetLabels
	FMC1_LA_P
	FMC1_LA_P

	Ports
	FMC1_LA_P10


	FMC1_LA_P11
	Pins
	IC1-AC14

	NetLabels
	FMC1_LA_P
	FMC1_LA_P

	Ports
	FMC1_LA_P11


	FMC1_LA_P12
	Pins
	IC1-AB15

	NetLabels
	FMC1_LA_P
	FMC1_LA_P

	Ports
	FMC1_LA_P12


	FMC1_LA_P13
	Pins
	IC1-AD16

	NetLabels
	FMC1_LA_P
	FMC1_LA_P

	Ports
	FMC1_LA_P13


	FMC1_LA_P14
	Pins
	IC1-AF15

	NetLabels
	FMC1_LA_P
	FMC1_LA_P

	Ports
	FMC1_LA_P14


	FMC1_LA_P15
	Pins
	IC1-AE16

	NetLabels
	FMC1_LA_P
	FMC1_LA_P

	Ports
	FMC1_LA_P15


	FMC1_LA_P16
	Pins
	IC1-AE17

	NetLabels
	FMC1_LA_P
	FMC1_LA_P

	Ports
	FMC1_LA_P16


	FMC1_LA_P17
	Pins
	IC1-AB17

	NetLabels
	FMC1_LA_P
	FMC1_LA_P

	Ports
	FMC1_LA_P17


	FMC1_LA_P18
	Pins
	IC1-AC17

	NetLabels
	FMC1_LA_P
	FMC1_LA_P

	Ports
	FMC1_LA_P18


	FMC1_LA_P19
	Pins
	IC1-AA15

	NetLabels
	FMC1_LA_P
	FMC1_LA_P

	Ports
	FMC1_LA_P19


	FMC1_LA_P20
	Pins
	IC1-Y16

	NetLabels
	FMC1_LA_P
	FMC1_LA_P

	Ports
	FMC1_LA_P20


	FMC1_LA_P21
	Pins
	IC1-W16

	NetLabels
	FMC1_LA_P
	FMC1_LA_P

	Ports
	FMC1_LA_P21


	FMC1_LA_P22
	Pins
	IC1-AA25

	NetLabels
	FMC1_LA_P
	FMC1_LA_P

	Ports
	FMC1_LA_P22


	FMC1_LA_P23
	Pins
	IC1-AB26

	NetLabels
	FMC1_LA_P
	FMC1_LA_P

	Ports
	FMC1_LA_P23


	FMC1_LA_P24
	Pins
	IC1-AE25

	NetLabels
	FMC1_LA_P
	FMC1_LA_P

	Ports
	FMC1_LA_P24


	FMC1_LA_P25
	Pins
	IC1-AD25

	NetLabels
	FMC1_LA_P
	FMC1_LA_P

	Ports
	FMC1_LA_P25


	FMC1_LA_P26
	Pins
	IC1-AF24

	NetLabels
	FMC1_LA_P
	FMC1_LA_P

	Ports
	FMC1_LA_P26


	FMC1_LA_P27
	Pins
	IC1-AE22

	NetLabels
	FMC1_LA_P
	FMC1_LA_P

	Ports
	FMC1_LA_P27
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	IC37-11
	IC37-18
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	IC37-31
	IC37-35
	IC37-38
	IC37-42
	IC37-44
	IC37-47


	P5V_EXT
	Pins
	F12-2
	J15-9
	J16-2

	NetLabels
	P5V_EXT
	P5V_EXT
	P5V_EXT


	P12V
	Pins
	IC43-2


	P12V_IN
	Pins
	D2-1
	J21-2


	PG_IN_0
	Pins
	IC45-4

	Ports
	PG_IN_0


	PG_IN_1
	Pins
	IC47-4

	Ports
	PG_IN_1



	Ports
	COL_PL_1
	COL_PL_2
	COL_PL_3
	COL_PL_4
	COL_PS_1
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	J7-1
	J7-3

	J7B
	J7-2
	J7-3

	J8A
	J8-1
	J8-3

	J8B
	J8-2
	J8-3


	Nets
	GND
	Pins
	J6-3
	J7-3
	J8-3


	N00142
	N00143
	N00144
	N00145
	N00146
	N00147
	N00148
	N00149
	N00150
	N00151
	N00152
	N00153
	N00154
	N00155
	N00156
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	N00158
	N00159
	N00160
	N00161
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	N00200
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	N00202
	N00203
	N00204
	N00205
	N00206
	N00207
	N00208
	N00209
	N00210
	N00211
	N00212
	N00213
	N00214
	N00215
	N00216
	N00217
	N00218
	N00219
	N00220
	N00221
	N00222
	N00223
	N00224
	N00225
	N00226
	N00227
	N00228
	N00229
	N00230
	N00231
	N00232
	N00233
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	N00235
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	N00259
	N00260
	N00261
	N00262
	N00263
	N00264
	XADC_IN
	NetLabels
	XADC_IN


	XADC_IN[1..6]
	XADC_IN1
	Pins
	J6-1

	NetLabels
	XADC_IN
	XADC_IN
	XADC_IN


	XADC_IN2
	Pins
	J6-2

	NetLabels
	XADC_IN
	XADC_IN
	XADC_IN


	XADC_IN3
	Pins
	J7-1

	NetLabels
	XADC_IN
	XADC_IN
	XADC_IN


	XADC_IN4
	Pins
	J7-2

	NetLabels
	XADC_IN
	XADC_IN
	XADC_IN


	XADC_IN5
	Pins
	J8-1

	NetLabels
	XADC_IN
	XADC_IN
	XADC_IN


	XADC_IN6
	Pins
	J8-2

	NetLabels
	XADC_IN
	XADC_IN
	XADC_IN



	XADC_N[6..1]
	XADC_N1
	NetLabels
	XADC_N
	XADC_N


	XADC_N2
	NetLabels
	XADC_N
	XADC_N


	XADC_N3
	NetLabels
	XADC_N
	XADC_N


	XADC_N4
	NetLabels
	XADC_N
	XADC_N


	XADC_N5
	NetLabels
	XADC_N
	XADC_N


	XADC_N6
	NetLabels
	XADC_N
	XADC_N



	XADC_P[6..1]
	XADC_P1
	NetLabels
	XADC_P
	XADC_P


	XADC_P2
	NetLabels
	XADC_P
	XADC_P


	XADC_P3
	NetLabels
	XADC_P
	XADC_P


	XADC_P4
	NetLabels
	XADC_P
	XADC_P


	XADC_P5
	NetLabels
	XADC_P
	XADC_P


	XADC_P6
	NetLabels
	XADC_P
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