6 5 4 3 2 1

REVISION RECORD

LTR ECO NO: APPROVED: DATE:

Power Supply

EXT FAT PIPE pages 15-26
. FMC L12

Ports 8-11:Extended Fat Pipe page 3

LTM4623
] AMC on page 2 5.0V @ 3A [TRACK MASTER]

AMC COMMS
MCHIMCH PCIE/FAT PIPE TPS51116
Port 0:Ethemet MCHL 1.5V @ 3A [VCCO_1V5, +1.5V, DDR3VREF, DDR3VTT
Port 1:Ethemet or CMS-DAQ Ports 4-7:PCle x 4
Port 2:SATA/SAS '
Port 3:SATA/SAS or CMS-TTC LTM4601 X 2
1.0V @ 24A [VCCINT/VCCBRAM]
all AMC
on page
LTM4623
1.8V @ 3A [VCCAUX]
Quads 111 to 112 Quad 113 Quad 114 Quad 115 Quads 116 to 118
Banks 12 to 13 Banks 15 to 16
L TM4601
1.0V @ 12A [MGTAVCC]
XILINX KINTEX 7 420/480T FFG1156 L TMAGOE
1.2V @ 6A [MGTAVTT]
Banks 17 to 18 Banks O and 14 Bank 11
MIC5319
1.8V @ 0.5A [MGTVCCAUX]
L TM4601
3.3V @ 12A [VCCO_3V3, +3.3V
CONFIG DDR3 CLOCKING [ ]
age 5 age 6 ages 7 to 10
Pag Pag Pagd L TM4601
2.5V @ 12A [VCCO_2V5, +2.5V]

LTM4619

VADJ L8 @ 4A [VCCO_L8_VAD], L8_VAD]]

(—) Atmel uC USB VADJ L12 @ 4A [VCCO_L12_VADJ, L12_VADJ]

page 11 I page 121 page 13 Imperial College/CERN
| | BOARD-OVERVIEW
page 5 page P.Vicrngc\INig', M.Pesaresi 18.03.2015
quad SF1 PROM EXn FC/ OVERVIEW e 5o = =
e Cey> |acpates | <Code>| A2 FC7-R2 v37
RELg\liEeDl:eased By> <DARTZEI):ease Datescae: <Scale> sHeer: loF 26




1

0:15]
D0:15]

REVISION RECORD
LTR ECO NO: APPROVED: DATE:
AMC_RX_P[00:15] AMC_RX_P[00:15]
AMC_RX_N[00:15] ) ( AMC_RX_N[00:15]
N 4
AMC_TX_P[00:15] AMC_TX_P[00:15]
+12.0V
AMC_TX_N[00:15] A AMC_TX_N[00:15] <Z_AMC._RX_P[
AMC_RX_P[00:15] T KZ_AMC_RX_N[
AMC_| : 8 &
— O
N AMC_RX_PO0 | Lw K7 AMC RX POO
AMC_+12.0V < 19 ) 5%
(9]
AN~ J__amc rX_NoO [w KZ_AMC_RX_NOO
[ S«
A S0
AMC_RX_P01 } } w KZ_AMC_RX_PO1
o wm
P2 *#% Quad 115 TRX3 = X0Y19 = PCle x4 Lane 0 => AMC P4 *xx* 20
*#x Quad 115 TRX2 = X0Y18 = PCle x4 Lane 1 => AMC P5 **x AMC_RX_NO1 | [u KZ_AMC_RX_NO1
85 [ -nD GND 86 ##% Quad 115 TRxL = X0Y17 = PCle x4 Lane 2 => AMC P6 *** I TS
MP+3.3V 84 | PWR Rx- 82 AMC_RX_NOR *0% Quad 115 TRXO = X0Y16 = PCle x4 Lane 3 => AMC P7 *¥* =h
: 83 | psos RX8+ |88 AMC_RX_P08 K7_AMC_RCNIQQSL —AMC_TX_NI0Q:15] AMC_RX_PQ2 | | w K7_AMC_RX_PQ2
A 82 89 K7_AMC_| : *kk see UG477, P28 & UG476 p342 *** .15] | [ o
57 GND GND 55 ISEN
FCLKA- FCLKA- TX8- AMC_TX_NO8 =0
FCLKA+ g 80 91 AMC_TX_P08 K7_AMC_RX_N04 M5 N3 AMC_TX_N04 AMC_RX_NO2 | [w KZ_AMC_RX_NQO2
Bl porie Gt heee s TR e 3
~ _ | ) SN
TCLKB- 78 | T CLKB- RX9- |23 AMC_RX_NQ9 K7_AMC_RX_NOS5 PS> | MGTXRXN2 115 MGTXTXN2 115 -PL AMC_TX_N0S =0
TCLKB+ B 77 | 1é KB+ Rx9+ 24 AMC_RX_PQ9 K7_AMC_RX_PQ5 P6 | MGTXRXP2 115 MGTXTXP2 115 22 AMC_TX_PQ5 AMC_RX_PQ4 | [u K7_AMC_RX_P04
NS x 76 95 K7 AMC_RX_NQ6 R3 = - T1 AMC_TX_NO6 | TS o
NP ={ GND GND MGTXRXN1_115 MGTXTXN1_115 8a
™ TCLKA- 75 | TCLKA- Txo- }-26 AMC_TX_NQ9 K7_AMC_RX_P06 R4 | MGTXRXP1 115 MGTXTXPL 115 -2 AMC_TX_PQ6 =0
TCLKA+ g 74 1 1EKA+ ™o+ 22 AMC_TX_PQ9 K7_AMC_RX_NQ7 TS5 | MGTXRXNO 115 MGTXTXNO 115 -3 AMC_TX_N07 AMC_RX_N04 | | w K7 AMC_RX_N0O4
. 73 1 GND GO K7_AMC_RX_P(7 T6 | MGTXRXPO_115 MGTXTXP0_115 |44 AMC_TX_PQ7 ==
72 1 pWR RX10- 2 AMC_RX_N10 5 X 55
AMC_I2C_SDA [ 71lopa L RX104 |-100 AMC_RX_P10 AMC_RX_PQ5 | [u KZ_AMC_RX_PQ5
70 1 GND GND 2L PCIE_CLK P R8 | MGTREFCLKOP_115 ==
AMC_RX_NQO7 69 RX7- TX10- 02 AMC_TX_N10 PCIE_CLK_N R7 MGTREFCLKON 115 =L
MP+3.3V AMC_RX_P07 68 | it 10+ | 103 AMC_TX_P10 0SCi25_B_P UB | \\GTREFCLKIP 115 AMC_RX_NOS | | K7_AMC_RX_NOS
A 57 1 GND GND |24 MGTAVIT_GLY  0SC125. BN Y7 | MGTREFCLKIN_115 =T~
AMC_TX_NQ7 66 | 1x7- RX11- 102 AMC_RX_N11 - =0
AMC_TX_PQ7 2'4?: TX7+ RX11+ 8;5 AMC_RX_P11 10 AMC_RX_P06 } } w K7 AMC_RX_P0f
A K7_AMC_RYGNIO0-1SL. R35 o AMC T NIQ0:15] So
N AMC_RX_NQG 63 %(\‘2 TEPE 08 AMC_TX_N11 K7_AMC_| : 1 219 mgﬁgRﬁg‘—lls U1l-M 15] 20
« AMC_RX_P06 2; RX6+ TX11+ 03 AMC_TX_P11 Jo0R Vs - vi J AMC_RX_N06 } u K7_AMC_RX_N06
& K7 AMC_RX_N11 AMC_TX_N11 S <
«Q ™M — i — IGTXTX —lo_
2 m AMC_TX_NOG 60 %'EIGD_ R)?PZI? 1 AMC_RX_N12 K7 AMC_RX_P11 V6 m%&sg—llllg XC7K4X0—FFG1156|\|3|GTXTX';§_EZ V2 AMC_TX_P11 20
AMC_TX_ P06 39 1136+ RX12+ 2 AMC RX_P12 K7 AMC RX_N10 YS | MGTXRXNZ 114 MGTXTXN2 114 N3 AMC_TX_N10 AMC_RX_PQ7 | | w K7 AMC RX PQ7
. 58 1 GND GND |3 K7_AMC_RX_P10 Y6 | MGTXRXP2_114 MGTXTXP2_114 |4 AMC_TX_P10 -
271 PWR TX12- |11 AMC_TX_N12 K7_AMC_RX_NQ9 A3 | MGTXRXNI 114 MGTXTXN1 114 {4 AMC_TX_N09 =0
AMC_I2C SCL [ 26 lool L TX12+ 5 AMC_TX_P12 K7_AMC_RX_P09 AAd | e RXP1 114 MGTXTXP1 114 Y2 AMC_TX_PQ9 AMC_RX_NO7 | | w K7 AMC RX NO7
2 | GND GND -6 K7_AMC_RX_NOR ABS | MGTXRXNO_ 114 MGTXTXNO_114 [-ABL AMC_TX_NOR ' Ise
AMC_RX_NOS 54 g 3 7 AMC_RX_N13 K7 _AMC_RX_PO8 AB6 | MGTXRXPO GTXTXPO AB2 AMC_TX_P08 = O
AMC—T”EV AMC_RX_PQ5 g; xg + Ré(lm g AMC_RX_P13 MGTXRXPO_114 M PO_114 AMC_RX_P08 } } w K7 AMC_RX_P08
< on
AMC_TX_NOS 51 %'EISD_ T>(<;P3I? 20 AMC_TX_N13 OSC_XPOINT_B_P W8 | GTREFCLKOP 114 =3
AMC_TX_PQ5 20 | y5 4 X134 128 AMC_TX_P13 OSC_XPOINT_B_N W7 | IGTREFCLKON 114 AMC_RX_NO08 | | w K7 _AMC_RX_NO8
N 49 | -\D eND 122 K7_AMC_RX.NIQQIS1  TTC_MGT_XPOINT_B_P AAB | i ~TREFCLKIP 114 —ANMC X N[00 15] I Ts=
AMC_RX_NO4 48 | ova. RX14- |23 AMC_RX_N14 K7_AMC_| : TTC_MGT_XPOINT_B_N AA7 | MGTREFCLKIN 114 ui-L 15] = O
o < AMC_RX_P04 47 1 Rxa+ RX14+ [ 123 AMC_RX_P14 Acs - D1 AMC_RX_P09 } } w KZ_AMC_RX_P09
[32) X S
S a K7 MGT_AMC_RX_NQO3 GTXTX K7 MGT_AMC_TX_P03 S a
2 = 2 m AMC_ TX_NO4 45 %i?_ Tf{\f 26 AMC_TX_N14 K7_MGT_AMC_RX_P03 AC4 m%&sg—llg XC7KA4X0_FFG1156 nm'gg—ﬁg AD2 K7 MGT_AMC_TX_N03 =Hy]
fapay x AMC_TX_P04 44\ at X144 127 AMC_TX_P14 K7 AMC_RX_NO2 AE3 | GTXRXNZ 113 MGTXTXN2 113 FAFL AMC_TX_NQ2 AMC_RX_N09 | | w K7 _AMC_RX_NQOQ
- S 43 1 GND GND |28 K7_AMC_RX_P0D AE4 | MGTXRXP2_113 MGTXTXP2_113 |-AF2 AMC_TX_PQD -
8 x 221 PWR RX15- (22 AMC_RX_N15 KZ_AMC_RX_NO1 AES | MGTXRXN1_113 MGTXTXN1_113 -4 AMC_TX_NOL =0
AMC_ENABLE B <] 41 | CNABLE# RX15+ 130 AMC_RX_P15 K7 _AMC_RX_P01 AF6 | \GTXRXP1 113 MGTXTXP1 113 FAH2 AMC_TX_P01 AMC_RX_P10 | |w K7 AMC RX P10
- - 49 1 GND GND3L K7_AMC_RX_NO0Q AG3 | MGTXRXNO_113 MGTXTXNO_113 [-AK1 AMC_TX_NOO T
AMC_RX_NO3 39 | Rx3- TX15- |-132 AMC_TX_N15 K7_AMC_RX_P00 AGA | MGTXRXPO 113 MGTXTXPO 113 FAK2 AMC_TX_P00 - O
AMC_RX_P03 gg RX3+ TX15+ :i AMC TX_P15 - - AMC_RX_N10 } } w K7 AMC_RX_N10
2 oo
AMC_TX_NO3 36 |0 e e TCLKC- OSC_XPOINT_D_P ACB | \I=TREFCLKOP 113 =0
AMC_TX_P03 35 13+ TaLKC+ 238 TCLKC+ OSC_XPOINT_D_N AC7 | MGTREFCLKON 113 AMC_RX_P11 | [w K7 AMC RX_P11
3% 1 GND GND |32 0SC125 A P AD6 | MGTREFCLK1P_113 ' lge
AMC_RX_NO2 33 | Rx2- TCLKD- 138 TCLKD- 0SC125_ A N ADS | MIGTREFCLKIN 113 =0
AMC_RX_P02 gi RX2+ TCLKD+ ig TCLKD+ - AMC_RX_N11 } } w KZ_AMC_RX_N11
AMC_GA[0:2 4 Sy
_—[ ] AMC_TX_NO? 30 %’2‘5 RS{\‘;? (141 XC7K4X0_FFG1156 33
AMC_TX_PQ2 %2 O+ RX174 __‘_% AMC_RX_P12 } } w KZ_AMC_RX_P12
4
GND GND <
22 pwR TX17- |0 u32 R175 L E S
AMC GA2 %_? 8’,3.23 TXG]-KI B __‘_g @_ ESD-STRIP-SEG2 L 1 2 AMC_RX_N12 B E — K7_AMC_RX_N12
AMC_RX_NQ1 24 | 0w RX18- |47 SC2.7MM ESD-STRIP-SEG2 10M =]
AMC_RX_PQ1 %3 RX1+ RX184 __‘_g AMC_RX_P13 } } w KZ_AMC_RX_P13
2 4 SN
AMC_TX_NO1 21 %\‘f Tf{\'s'? [ 150 ust R174 =R
AMC_TX_P01 20 |51+ Tx1g+ |21 ESD-STRIP-SEG1 L 1 2 AMC_RX_N13 | [ K7_AMC_RX_N13
2 1 GND GND|22 T
8 | pWR RX19. 123 ESD-STRIP-SEGL 10M =0
AMC GA1 7 | et RX164 124 AMC_RX_P14 | Lw K7 _AMC_RX_P14
5 1aND GND 22 £y T
AMC_RX_NOQ 5 | Rxo- Tx19. |-156 S = e
AMC_RX_P00 4 1 RX0+ TX19+ 24 SCZ7Mm uss . L ODNE AMC_RX_N14 } } w K7 AMC RX Ni4
5 - - S ©
R > _IG_QOD_ R)%\IOI? 159 ESD-STRIP-SEG3 33
AMC_TX_P00 1] yo+ RX20+ |-160 ESD-STRIP-SEG3 R176 AMC_RX_P15 | [w K7_AMC_RX_P15
0 f GND GND 5L ) -3
AMC_MP+3.3V H v T20. | 162 GND 117"
A —5{rsrvD8 ™20+ 4 ESD-STRIP-SEG3 [ L AMC_RX_N15 B K7_AMC_RX_N15
6 RervDs e AMC_JTAG_TCK ESD-STRIP-SEG_EX u99 -
AMC GAQ > 1 GAO TMS |58 AMC_ITAG_TMS u71 L ESD-STRIP-SEG3
TP TRST# _%; 1 ESD-STRIP-SEG_EX
> PSi# TDO g5 :mg—}lﬁg{gp ESD-STRIP-SEG3 - -SEG_
i A b2 - ESD-STRIP-SEG_EX
AMCO_R20_EDGE_CONNECTOR uez
ESD-STRIP-SEG3 [
GND GND ESD-STRIP-SEG_EX
p— p— uo1
- - H mn \1} n H "
AMC Port3: FABRIC or MGT ESD-STRIP-SEG3 |1 Through.out the design "GND refer§ to "Logic Ground" in the AMC spec
ESD-STRIP-SEG_EX DNF resistor between shelf and logic ground should be located reasonably close to the face plate
0402 R/C switches select between FABRIC or MGT for Port 3
select FABRIC default (OR between 1 & 3) COMPANY: .
sveLr oD Imperial College/CERN
RC_SWITCH-SPDT RC_SWITCH-SPDT N
% K7_MGT_AMC_RX_P03 3 K7_MGT_AMC_TX_P03 LHLE
o2 _MGT_AMC_RX_| o2 _MGT_AMC_TX_| 24.4.13_C490/0201/100nF added. |SG
AMC RX P03 3{vq AMC TX P03 31y,
1 K7_FABRIC_AMC_RX_P03 1 K7_FABRIC_AMC_TX_P03
X1 X1 DRAWN: DATED:
P.Vichoudis, M.Pesaresi 18.03.2015
RC_SWITCH-SPDT RC_SWITCH-SPDT CHECKED: DATED: CODE: SIZE: DRAWING NO: REV:
- - <Checked By>  |<Checked Dat¢>
2 K7_MGT_AMC_RX_N03 2 K7_MGT_AMC_TX_NO3
AMC RX NO3 3|, %2 AMC TX NO3 3|, %2 QUALITY CONTROL: DATED: \
o K7_FABRIC_AMC_RX_NO3 o K7_FABRIC_AMC_TX_NO3 <QC By> <QC Date> <( ode > A FC7- R NV 7
RELEASED: DATED:
<Released By> <Release Datgx=cae: <Scale> sHEeT: 20F 26




1

EMC 112 1A P[00:33] EMC 112 1A P[00:33] EMC 112 1A P[00:33] EMC 112 1A P[00:33] REVISION RECORD
L12_VADJ MO LA NO0.23 \ L2 LANDQ.23) LA N0 22 ’ ML LANDQ23)L L12_VADJ LTR ECO NO: APPROVED: DATE:
A UL-F J106-F U1-G A
N26 T24 FMC 112 SPARF20 J29 A32
VCCO_15 10_0_15 ~5=—10_0_16 VCCO_16
P33 1\,cco 15 10 L1P TO ADOP 15|-N28 EMC_ 112 SPARFQ0 FMC 112 1A POQ  G6 LA0O_P_CC LA17_P_CC D20 EMC 112 |A P17 EMC 112 1A P32 A29 10_L1P._TO_16 VCCO_16 B29
R30 - N0 ADON 12 |-M28_EMC_| 12_SPAREQ1 EMC_L12 LA NOO G/ D21 A30 D33
VCCO_15 I0_L1N_TO_ADON_15 LAOO_N_CC LA17_N_CC I0_LIN_TO_16 VCCO_16
127 1\/6co0 15 10 L2P TO AD8P 15 F22  EMC |12 SPARF(2 EMC 112 |A PO1 D8 | 01 P CC LA18 P CC 22 EMC 112 |A P18 EMC_112 1A P31 B30 |97 55076 VCCO 16E39
U24 1\,~°5715 10 12N TO ADSN 15429 EMC_|12_SPARFO3 EMC 112 |A No1 D9 {51 N cc LA18 N CClE23 EMC 112 1A N18 EMC 112 1A N31  A31 1 .75\ 19716 VCCO 161-834
Usd lycco 15 10_L3P T0_DQS AD1P_ 15|27 EMC 112 SPAREQ4 EMC 112 LA P2 H7 1555 p— LA19 p|H22 __ EMC 112 LA P19 EMC_L12 LA P29 B31 17573555 16 VCCo_16-H31
= 10 L3N _T0_DQS ADIN 15 | N27 FEMC 12 SPARFQS EMC 112 |A N02 H8 I %\o5 LA N|H23 FMC 112 1A N19 EMC_ 112 1A N29 B32 10_L3N_T0_DQS 16 VCCO 1632
10 L4P TO AD9P 15|-N24 EMC_|12_ SPARFQ6 EMC 112 |A P03 GO {,"\037p LA20 p-G2L EMC 112 |A P20 EMC_112_ 1A P19 B33 | 1a= 006" -
10 L4NTO ADON 15|-N25  EMC_|12_SPARFO7 EMC 112 |A_N03 GO f% 53 LA20 N |-822 EMC 112 1A N20 EMC 112 1A N19 A33 1157 /"1 16 SEMC 12 DR _M2C_RIOQ: L] J106-E J106-D EMC 12 DR COM BIOQLLL
10 L5P TO AD2P 151F22  EMC_ 112 SPARF08 EMC 112 |A P4 HI10 { " o7 p LA21 pRH25 EMC 112 |A P21 EMC 112 1A P25  C32 1147 5p 10 16 A—EMC_ 112 Dp M2C NIOO- 11l EMC 112 DR COM NIQOULI]
10_L5N_TO_AD2N_15 (020 EMC 112 SPARFQQ EMC 112 LA No4 HIL 1 pasy LA21 N|H2 C33 110 L5N_T0_16
~ IO L6P TO 15| R24 EMC_|12_SPARF10 EMC 112 |A P05 DIi,%\0cp LADD pG24 EMC 112 A P22 EMC_ 112 1A P33 29 |17 6070 16 EMC_ 12 DP_M2C_PQOQ C6 { bpo M2C P prPo oM p-E2 EMC 112 DP_C2M PQOQO
10 L6N TO VREF 15|F24 EMC_ 112 SPARF11 EMC 112 |A_NO5 D12 f%\ge— LA N 822 EMC 112 1A N22 EMC_112 1A N33 C30 | 197 eN"To VREF 16 EMC_[12 DP_M2C_NOO €7 { bpo M2C N DPO oM NEE3 EMC_[12 DP_C2M NOO
10 L7P T1 AD10OP 15}-R26  EMC |12 SPARF12 EMC 112 |A P06 CLO {,"\0="p LA23 p|-R23 EMC 112 |A P23 EMC_112 1A P30 D29 |1 = o1 7g ~ - - =
10_L7N_T1_AD1ON_15 |-R2Z EMC_112_SPARF13 CLL Ao N LA23 N[22 D30 115 7N T1 16 EMC_112_DP_M2C_P01 A2 | pp1_M2C_P DP1_C2M_p[-Aa22 EMC 112 _DP_COM_PQ1
10 L8P T1 AD3P 151122 EMC_ 112 SPARF14 EMC 112 |A P07 HI3 | %\67p LA24 p-H28 EMC 112 |A P24 EMC 112 1A P13 F34 1197 o071 76 EMC_112_DP_M2C_NO1 A3 | 5o MC N DP1 CoM NI1-A23
10 L8N T1 AD3N 15|26 EMC_[12_SPARF15 EMC 112 |A_No7 H14 | 5 LA24 N |22 EMC 112 1A N24 EMC 112 |A N13  E34 | 157 o\ 11 1g EMC_[12 DP_M2C_PQ9 B4 | 5pg M2C P DP2 CoM p A28 EMC 112 _DP_C2M PQ2
10_L9P_T1 DQS AD11P_15 U25 FMC |12 SPARF16 EMC 112 |A P8 G12 |, "\oe™p LADS p-G27 EMC 112 |A P25 EMC 112 1A P20 D34 10_L9P T1 DQS 16 EMC_[12 DP_M2C_NQO9 B> 1 ppg M2C N DP2 CoM N 227 EMC_[12 _DP_C2M NQ2
10 LON_T1 DOS AD11N_15 U26  FMC |12 SPARF17 EMC 112 |A_NO8 GI3 f " 58\ LA25 N |-828 EMC 112 1A N25 EMC 112 1A N2 C34 | 10_LON_T1_DQS 16 EMC_[12 DP_M2C_PQ2 A6 | Bp> MaC P DP3 oM p A0 EMC 112 _DP_C2M PQ3
~ 10 L10P T1 AD4P 151-Y27 EMC 112 SPARF18 EMC 112 |A PQ9 D14 [ "\507p LAJ6 p D26 EMC 112 |A P26 EMC 112 1A P14 F33 |17 705 71 16 EMC_112_DP_M2C_NQ2 A7 1 Bp> M2C N DP3 CoM NRA3L
10 L1ON T1 AD4N 15128 FMC_ 112 SPARF19 EMC 112 |A N09 D15 f%\59y LA26 N |-227 EMC 112 LA N14 B33 157 0N T1 16 EMC_112_DP_M2C_P08 B8 | bpg M2C P DP9 CoM p|-B24 EMC_112_DP_C2M_PQ9
10 L11P T1 SRCC AD12P 15|28  EMC 112 |A_PO1 EMC 112 |A P10 Cl4 |\ 07p LAD7 p-&26 EMC 112 |A P27 EMC 112 1A P18 E311:5791p 71 SReC 16 EMC_[12 DP_M2C_NO8 B9 | pps M2C N DP9 CoM N |-B22 EMC_[12 DP_C2M NO9
10 L11N T1 SRCC ADI2N 15122 EMC 112 |A_NO1 EMC 112 |A N10 CLS {07y LA27 N &7 EMC 112 1A N27 EMC 112 |A N18 D31 1:57 1 1\N"T1 SRCC 16 EMC_[12 DP_M2C P03 AL0 | Sp3 voc P DP8 oM p}-B28 EMC 112 _DP_C2M PQOR
10 L12P T1 MRCC ADSP 151-R28  EMC 112 1A_PQO EMC 112 |A P11 HI16 |5 p LA2S p 3L EMC 112 |A P28 EMC 112 |A P17 E32 11579551 "MRCC 16 EMC_[12 DP_M2C_NO3 ALL 1 o3 MoC N DP8 CoM N }-B22 EMC_[12 DP_C2M NOR
10_L12N_T1_MRCC_ADSN_15 -R22 H17 fIA11 N La28_N|-H32 D32 115 [12N_T1_MRCC_16 EMC_|12_DP_M2C_P(7 B12 1 pp7_M2C P DP7_C2M_Pp|-532 EMC_112_DP_COM_PQ7
~ 10_Li3P_T2_ MRCC_ 15|31 EMC_ 112 CIKO EMC 112 1A P12 GI> 1yp157p La29 pf330  FEMC 112 IA P29 —EmMc 112 kKl G30 1157 13p 5 MREC 16 EMC_112_DP_M2C_N07 B13 1 b7 M2C N DP7_C2M_N[-233
10 L13N T2 MRCC 15 [-23L EMC 112 |A N12 GIL6 | 15 LA29 N|-G3L EMC 112 | A N29 F30 1167 (13N T2 MRCC 16 EMC 112 DP M2C P04 Al4 | Soa MoC P DP4 CoM pl-A34 EMC 112 DP_C2M PQ4
10 L14P T2 SRCC 15KP30  EMC 112 1A P10 EMC 112 |A P13 D17 {35 LA30 pH34 EMC 112 |A P30 EMC_112 1A P24 G311157 92075 SRCC 16 EMC_[12 DP_M2C NO4 ALS | Bpa M2C N DP4 CoM NFA32 EMC_[12 DP_C2M NO4
10 114N T2 SRCC 15}-N30  EMC_ 112 1A _N10 EMC 112 |A N13 D18 f"\i37 LA30 N|H32 EMC 112 1A N30 EMC 112 1A N24 P31 1.7 /N"T5 SReC 16 EMC_ 112 DP_M2C P06 B16 f Spg M2C P DPE CoM p}-B38 EMC 112 _DP_C2M PQ6
10_L15P T2 DQS 15 30  FMC 112 |A PQQ EMC 112 |A P14 CI8 |, "\iop LA31 p|G33 EMC 112 1A P31 EMC 112 1A P26 H29 10_L15P T2 DQS 16 EMC_ 112 DP_M2C_NO6 B17 [ Bpe M2C N DP6 CoM N }-B3Z EMC_[12 DP_C2M NO6
I0_L15N_T2 DQS_ADV_B_15[M51 FMC 112 LA NOo EMC 112 LA N14 CI9 4547y A3t NS H30 110 L15N_T2_DQs 16 EMC_L12_DP_M2C_POS AL8 | pps_m2cC p DP5_CoM_p|-A38 EMC 112 DP_COM P05
- 10 L16P T2 A28 15|32 EMC 112 |A P22 EMC 112 |A P15 HI19 |\ e LA3Z pH37 EMC 112 |A P32 EMC_112 1A P28 F29 | 1A= e 16" EMC_[12 DP_M2C_NQOS AL9 | Sps"MaC N DP5 CoM N A3 FMC_112_DP_C2M _NOS
10 L16N T2 A27 15F-M32  EMC 112 |A _N22 EMC 112 |A_N15 H20 f"\ ey LA3D N |-H38 EMC 112 1A N32 EMC 112 |A N28 E29 |1 = ien™15 16 - - =
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B5 1 ppoMac N DP2_C2M N[22 EMC_| 8_Db_COM_ND
EMC_ |8 DP_M2C P2 A6 | Bp> MaC P DP3 oM p A0 EMC 18 DP_C2M P3
EMC 18 DP_M2C_N2 é; DP2_M2C N DP3_C2M_N g}1 EMC 18 DP_CoM N3
-9 DP8_M2C P DP9_C2M P-g5=
EMC 18 DP MDC B3 A0 DP8_M2C_N DP9_C2M_N B8
18 DP M2C | DP3_M2C_P DP8_C2M_P =554
EMC_| 8 DP_MIC_N3 AL pp3M2C N DP8_C2M N[22
EMC_L8 DP_M2C P7 B12 [ Sp7 M2C P DP7 CoM p-B32 EMC_L8 DPp (oM p7
EMC_L8 DP_M2C_N7 B13 [ Sp7 M2C N DP7 CoM N1-B33 EMC_L8 DP_C2M N7
FMC_ |8 DP _M2C P4 Al4 | Soa MoC P DP4 CoM pl-A34 EMC 18 DP (oM P4
EMC_ |8 DP M2C N4 ALS | Bpa M2C N DP4 CoM NFA32 EMC |8 DP (OM N4
EMC_ |8 DP_M2C P6 B16 f Spg M2C P DPE CoM p}-B38 EMC 18 DP_C2M P6
EMC_ |8 DP_M2C N6 B17 [ Bpe M2C N DP6 CoM N }-B3Z EMC I8 DP_(2M Nf
EMC_L8 DP_M2C_P5 Al8 | b5 MoC P DP5 CoM pLA38 EMC_L8 DPp_C2M P5
EMC |8 DP M2C NS A19 DP5_M2C N DP5_C2M N A39 EMC |8 DP C2M N5
FMC_CONN_HPC-LPC  FMC_CONN_HPC-LPC
U1-K
EMC 18 DP M2C PQ AJ3 | IGTXRXNS 112 MGTXTXN3 112 FAML EMC 18 DP (2M PO
EMC_18 DP_M2C_NO AJ4 | GTXRXP3 112 MGTXTXP3 112 FAM2 EMC_18_DP_C2M_NO
FMC 18 DP M2C P1 AKS | MGTXRXND 112 MGTXTXN2 112 |FAPL EMC 18 DP (OM P1
EMC 18 DP M2C N1 AKG | MGTXRXP2 112 MGTXTXP2 112 |-AP2 EMC |8 DP (OM N1
EMC |8 DP M2C P2 AL3 | MGTXRXNT 112 MGTXTXNL 112 |FAN3 EMC |8 DP (OM P2
EMC |8 DP M2C N2 AL4 | =~ RXP1 112 MGTXTXP1 112 |-AN4 EMC 18 DP (OM N2
EMC_18_DP_M2C_P3 AMS | MGTXRXND 112 MGTXTXNO 112 AzS FMC_L8 DP_C2M_P3
EMC |8 DP M2C N3 AM6 MGTXRXPO_112 MGTXTXPO_112 AP6 EMC |8 DP (OM N3
OSC_XPOINT_A_P AG8 | MGTREFCLKOP_112
OSC_XPOINT_A_N AG7 | MGTREFCLKON_ 112
TTC_MGT_XPOINT_A P AH6 | MGTREFCLK1P_112
TTC_MGT_XPOINT_A_N AHS | MGTREFCLKIN 112 U1-J
mg—g—gg—mgg—m QE‘; MGTXRXN3_111 MGTXTXN3_111 [ALZ EMC IR DP_COM P4
EMC_L]_DP_M2C_P7 Al11 m%&ﬁg—ﬁi XC7K4X0_FFG1156 mGWTXS:,Eg—iii AN7 EMC_L8_DP_C2M P7
EMC_18 DP_M2C N7 Al12  MGTXRXP2 111 MGTXTXP2 111 [ANS EMC_I& DP_C2M N7
EMC_I8 DP_M2C P6 ALY MGTXRXNI 111 MGTXTXNL 111 |HARQ EMC_L8 DP_C2M PG
EMC_I8 DP_M2C_N6 Al13  MGTXRXP1 111 MGTXTXP1 111 RP10 EMC_I& DP_(C2M N6
EMC_L8 DP M2C_P5 AMA|  MGTXRXNG 111 MGTXTXNO 111 A1l EMC_L8 DP_(C2M P5
EMC_ I8 DP_M2C_N& AMID MGTXRXPO 111 MGTXTXPO_111 PMNI2 EMC_I& DP_C2M N5
FMC L8 GBTCLKO P AH10 MGTREFCLKOP_111
FMC L8 GBTCLKO N AH9
MGTREFCLKON_111
FMC L8 GBTCLK1 P AJ8 | 4 CTREFCLKIP 111
FMC L8 GBTCIK1 N AI7 —
MGTREFCLKIN_111
XC7K4X0_FFG1156
o Imperial College/CERN
TITLE:
DRAWN: DATED: FMC—L8—I O
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1

REVISION RECORD

LTR ECO NO: APPROVED: DATE:
+1.8V
L5
2<\ 1
c77 c78 \>
10nF 100nF
1 1 FER0603
.33y Address, 0b0100000X — L6 —  MPZ1608S221A
' 0201 0201
u9s <\
2 1
6 4 FMC_L8_PG_3V3 0[0:7] \>
LOCAL 12C SDA 5| eon Eg 5 FMC_L8_PG_12V
LOCAL 12C SCL 412 i FMC_L12_PG_3V3 433V FER0603 GND
PCAB574_INT 3|4 i~ FMC_L12_PG_12V \ MPZ16085221A 1
1 1ADO ] UC_GPIQ4 A — oy
2 | AD1 ps L0 UC_GPIOS FPGA_CONFIG_DATA[00:15] -
3102 pa| 11 UC_GPIOG —_ A
8 2 UC_GPIO7
VSs P7 — ULE
GND PCAS574
| N SYSLEDIA AR4 [1o 0 VCCO_14 -AA32
- - FPGA CONFIG DATAQO AA33 AB29
- FPGA CONFIG DATAOL AA34 | [O-L1P_T0_DOO_MOSI_14 VCCO_141355¢
0l < x b s 33| I0_LIN_TO_DO1_DIN_14 VCCO_14 =2
+3.3V PRER e e V57|10 2P T0 D02 14 VCCO_14 6
A ™ V| 10_L2N_T0_D03 14 VCCO_14
S T a4 10_L3P_T0_DQS_PUDC_B_14 VCCO_14
=" L | Fpea conric DATA® V37 | 19-30-10-DQS EMCCLK 14
FPGA CONFIG DATAQS V33 | [0-L4P_T0_ D04
10_LAN_TO_DO05_14
33y N FPGA CONFIG DATAQ6 W31 | 101 2P 10 Do 14
+3. N R<ZJ FPGA CONFIG DATAQ7 W32 | 15 N 1O Do 14
: v30 | [O-LON_T0 D07
u79 " « D FPGA_DONE +3.3V < 24 FPGA_FCS B |:> W30 I0_L6P_TO_FCS B_14
5 >N +3.3V FPGA CONFIG DATAQ8 10_L6N_TO_DO8_VREF_14
LOCAL_12C_SCl e vecks Follow layout rules of tempE < « . FPGA_INIT_B A ' FPGA_CONFIG DATAQQ V25 110 L7P T1 D09 14
2 b Yol . - A FPGA CONFIG DATA10 W25 | 10N T D10 14
lacal_oc_spa [ 3 4 when routing DXP/DXN - GND FPGA CONFIG DATALL V29 | 157 (8p 1 D1
_12C_¢ SDA Al I0_L8P_T1 D11 14
GND GND — FPGA CONFIG DATA12 W29 | 10 o T D5 14
_| ©NPoannozsEast K7_DXP W17 [oo o ULA veco o614 N SYSLED1B V27115 [9p T1 QS 14
- = K7_DXN W16 f XN o L3 FPGA CONFIG DATAL3 v2g |10 19F T1. DR
- - i DXN_0 VCCO_0 I0_LON_T1_DQS D13_14
T17 FPGA CONFIG DATA14 W24
VCCADC_0 S I0_L10P_T1_D14_14
181 GNDADC 0 NS @ FPGA CONFIG DATALS o 10_L10N_T1_D15_14
VREFN_0 AR CPLD2FPGA_EBL NWE_1 10_L11P_T1_SRCC_14
Address, 0b1010000X FPGA_CCLK [ Vi7 | \yrEFP O CPLD2FPGA_EBI_NWE 0 W27 | 101N TI SReC 14
Vi7 e o . FPGA_CPLD_CLK Y26 110_L12P_T1_MRCC_14
V18 fyN o " CPLD2FPGA_EBI_NRD Y27 110 112N T1_MRCC 14
FPGA_PROG B [ CL5 1 VeCBATT 0 il AAZ8 1 107113P T2 MRCC_14
D15 | caik_o - SYSLED2A AAZ 110 L13N_T2_MRCC_14
G15 = T v2g | [O-L13N T2 MREC -
FPGA_JTAG_TDI DI 0 0 SYSLED2B I0_L14P_T2_SRCC_14
ITAG T i e S o Y29 | 10-L14P T2 SRCC
FPGA_JTAG_TMS TMS 0 Rl = SYSLED2C I0_L14N_T2_SRCC_14
FPGA_JTAG_TCK F15 ltek o 2 o FPGA_RDWR_B AB30 {107115p T2 DQS RDWR B 14
- 3 CPLD2FPGA_EBI_NCS_1 AB31 | 197 15N T2 DOS. St
N 3 _EBI_NCS_ I0_L15N_T2_DQS_DOUT_CSO_B_14
AGL 8 — FPGA_CSIL_B _ Y31
INIT_B_0O I0_L16P_T2_CSI_B_14
AM15 X |« CPI D2FPGA_GPIOQO Y32
A< ALT2-| PROGRAM B_0 o T35 10_L16N_T2_A15_D31_14
B Z i CFGBVS 0 5 CELDZERGA_GRIOH An5|10_L17P T2 A14 D30 14
FPGA_MODE_2 Ajia | HONE-O = Y . CPI DOFPGA_GPIO3 1O L18p o ALY Do8 14
- FPGA_MODE 0 AJI5 | \yo-g SYSLEDIC (— AASL |10 L18N T2 A11_D27 14
FPGA_MODE_1 AH15 | - F14 AAG | 1O-L18N T2 A1l D27_
. ) - MLO  xc7k4axo_FFG1156 TPO_0 GND +3.3V AR %8‘&8&‘?5‘7\%}%‘%2265_%;; i
Termination Network - A A2 10_120P T3 AOB D24 14
Place close to CPLD | % ARSE ig—tiﬁs—lg—égg—??—“
—— DNF _L &P R56 ABZS |10 121N T3_DQS_A06_D22_14
0402R — 2 1 FPGA_JTAG_TDO AC27 | IO-L2IN_T3_DQS_A06 D22
- VVV— > = - ~ ~ ~ ~ ~ AD27 I0_L22P_T3_A05_D21_14
23R P55 10_L22N_T3_A04_D20_14
vDN xOm xOn xD® x>9 —Ac55 10_123P T3 A03 D19_14
. S S S —29 110 123N_T3_A02_D18_14
RPACKs close to CPLD **x Place 33 ohm resistors dose to k7 *** TR T8 28 28 28 AC5 1157 54p T3 A01 D17 14
10_L24N_T3_A00_D16_14
FPGA_CONFIG_DATA[00:15] CPLD2FPGA_CONFIG_DATA[00:15] GND PCAB574_INT ™ - - - - AC24 |19—5c g T~
—_ r— p—
- LOCAL_I2C_SCL
R248 LOCAL_T2¢ SCL XC7K4X0_FFG1156
FMC_I2C_SCL
FPGA CONFIG DATA14 8 J\/\/_ 9 CPLD2FPGA CONFIG DATA14 FMC_12C_SDA
FMC_L12_PRSNT_L (LDCE_SYNCB
FMC_L12_PG_M2C
FPGA CONFIG DATAL3 7 J\/\/_ 10 CPLD2FPGA CONFIG DATA13 FMC L8, PRONT L
FMC_L8_PG_M2C
FPGA CONFIG DATALS 6 J\/\/_ 11 CPLD2FPGA CONFIG DATAIL5 33y FMC_PG_C2M
+3. FMC_L12_PWR_EN
A FMC_L8_PWR_EN
FPGA CONFIG DATAL2 5 J\/\/_ 12 CPLD2FPGA CONFIG DATA124
FPGA CONFIG DATAL1 4 J\/\/_ 13 CPLD2FPGA CONFIG DATA11/ 5
3
FPGA CONFIG DATA10 3 14 CPLD2FPGA CONFIG DATA10 22nF —  100nF
C80 81
FPGA CONFIG DATA09 2 J\/\/_ 15 CPLD2FPGA CONFIG DATAQ9 +3A-3V D
FPGA CONFIG DATA08 1 J\/\/_ 16 CPLD2FPGA CONFIG DATAQS -
GND
RPACK8-0402 N — —
33R R105
n X [} XN X o w8 w 2 1
2>3 R>S2>7 R>522>3
15R
RO51 ) u4s s ~ ~ N R79 )
R8O R109 SPI_DQO
SPI_SCLK T6 | Yo 88? 8 Z AN VA 2 1 SPI_DQ1
SPI_CS B 715 B W B VPP DQ2|-2 RE? 2 AANL R SPI_DQ2
FPGA CONFIG DATAQ7 8 J\/\/_ 9 CPLD2FPGA CONFIG DATAQ7 01ves o, B DosIL ) 1 TSR 15R SPI D03
—- R102
N N25Q_SPI_FLASH_SO16 15R 2 1
FPGA CONFIG DATAQ6 7 J\/\/_ 10 CPLD2FPGA CONFIG DATAQ6 aND . .
oSy | Double termination network 15R
e B — . R101
FPGA CONFIG DATAOS 6 J\/\/_ 11 CPLD2FPGA CONFIG DATAQS, Place this close to PROM 2 1
|
15R
FPGA CONFIG DATAQ4 5 J\/\/_ 12 CPLD2FPGA CONFIG DATAQ4, . . .
Termination Network ®  Place this close to CPLD COMPANY: I erial College/CERN
FPGA CONFIG DATAO3 4 J\/\/_ 13 CPLD2FPGA CONFIG DATAQ3 Place close to PROM | N Ip g
—_ DNF
0402R
FPGA CONFIG DATAQ2 3 J\/\/_ 14 CPLD2FPGA CONFIG DATA02/ TITLE:
2 s J K7 NFI
FPGA CONFIG DATAOL J\/\/_ CPLD2FPGA CONFIG DATAQ CRAWN: OATED: _CO G
GND P.Vichoudis, M.Pesaresi 18.03.2015
FPGA CONFIG DATAQO 1 J\/\/_ 16 CPLD2FPGA CONFIG DATAQQ L
— CHECKED: DATED:
. . . CODE: SIZE: DRAWING NO: REV:
Will PROM be ready before FPGA tries to config? <Checked By> <Checked Date>
RPACK8-0402 . .
33R CPLD can hold INIT_B or PROG_B low, but only after it has configurred. QUALTTY CONTROL: OATED:
. . : : - \
If all else fails then CPLD restarts FPGA time X after power on... <QC By> <QC Date> <C0de > AZ FC7 RZ V37
RELEASED: DATED:
<Released By> <Release Datgx=cae: <Scale> sHeer: SoF 26




1

+1.5V LoRa DOl
A
ULl
A22 Gl6
B19 VCCo_18 sokk BGQ Hkk 10_0_18 A19
VCCO_18 I0_L1P_T0_18
16 1ycco 18 10_LiN_T0_18|-H20 DDR3_DQO8
D23 1yccn 18 10_12p T0_18[-H1Z DDR3_DQ15
E20 l\cco 18 10_L2N_T0_ 18|18 DDR3 DQ09
F17 lycco 18 10_13P T0_DQS 18312 DDR3_DOS, Pl
el B L3N T0 DOS 18}-G18 DDR3_DQS_N1
VCCO_18 I0_L3N_T0_DQS_18-=15
10_L4P_T0_18 |12 DDR3_DQ13
10_LAN.TO_1817517 T DDR3_VREF
I0_L5P_TO_18—+ DDR3 DQ12 )
10_L5N_To_18|-EL8 DDR3_DM1
" L6P To 18 18 DDR3_DQ14
10_L6P_T0_18|& |
KBGO ¥*F 10 | 6N T0 VREF 18 k)
T BGL T 1017 T1 18220 DDR3_DM3
10 L7N_T1_18-221 DDR3_DQ30
10_L8P_T1 18|50 DDR3_DQ25
I0_L8N_T1 1821 _DDR3.DQ26
10_L9P_T1_DQS_18|-252
I0_L9N_T1_DQS 18+ DDR3_DQS N3
10 L10P T1_18}£23 DDR3_DO28
10 L10N T1 18}-E23 DDR3_DQ4
10_111P_T1_SRCC_18{-220 DDR3 DQ29
I0_L11N_T1_SRCC_18
10 L12P T1 MRCC 18{E21 DDR3_DO31
K BGL *** 1679 ON T1_MRCC_18-E22DDR3 RESFT N
% BG2 ***  16713p T2 MRCC_18|-EL2 DDR3_DQOO
10_L13N_T2_MRCC 18212 DDR3_DQO2
10_L14P_T3_SRCC_18
10_L14N_T2_SRCC_18[-<L2 DDR3_DMQ
10_L15p T2 DQS_18}-216 DDR3_DQS PQ
15N T2 DOS 18427 DDR3_DQS_NO
I0_L15N_T2_DQS 18217 _DQS |
10_L16P_T2_18 DDR3_DQ03
10_L16N_T2_18}-BLZ DDR3_DQ06
10_L17p T2 18|-B16 DDR3_DQO7
10 Li7N T2 18| 513 DDR3_D(04 DDR3_VREF
DDR3 DQOS .
10_L18P_T2_18 |
> BG2 10 L18N T2 18[-AL8
sk BG3 KKK )| I D22
10_L19P_T3 18{-222  DDR3 DQ21
10 L20N T3 18[-B20 DDR3_DQ22
> T3 DOS 18 AL DDR3_DQS P2
10_L21P_T3_DQS 1832 _DQS |
DDR3_DQS N2
I0_121N_T3 DQS_18|-52)
10_122P_T3_18 DDR3_DQ18
10 122N T3 181221 DDR3 DQ16
10_L23p T3 181222 DDR3 D23
10 123N T3 181223 DDR3_DQ17
10_L24p T3 18123 DDR3_DM2
10_L24N_T3_18[-BZ3 DDR3 DQ19
o BG3 e 10_25_18[-122
XC7KA4X0_FFG1156
NOR3_RAIN-21]
sy NDR3_ADNDRINA-13]
A
UL-H
6 H23
& VCco1y a0 10_L1P To 17 4 noesonr
L G24 {yeco 17 10 LINT0 17 DDR3_ADDR1? . . )
328 1\cco 17 10 L2p T0 17224 DDR3_RASN place translation/termination as
K25 fveco 17 10N T0 17|22 DDR3 CASN : :
R veco T0_DQS_17[-pe2—DDRLWEN close as possible to FPGA pins
VCCO_17 10_L3P_T0_DQS_17|-522
10_L3N_T0_DQS 17 DDR3_BA?
~ 10 L4P To 171828 DDR3_BAQ
10_L4P_T0_17 522 | .
I0 L4N TO 17 DDR3_ADDROO
10 L5p To 174228 DDR3_ADDR09
10 L5N To 17}-A28 DDR3_ADDR13
" L6P TO 171827 DDR3_ADDRQ?
10_L6P_T0_17 _
KBGO ¥** 15 | 6N T0 VREF 1728
e BGL e 10 7P T1 1722 DDR3_CS N i
1IN T1 17 -E24 DDR3_CKE
10 L7N_T1_17 . _
D26 DDR3_ADDRO1 ~ =
10_L8P_T1 17052 y & ~
IO L8N T1 17 DDR3_ADDR11 2
1 DOS 174224 DDR3_CK
10_L9P_T1_DQS_17{25% _ .
I0_LON_T1_DQS_17}= DDR3_CKi# af o~ N
~10 L10P T1 17|-F28 DDR3_ADDROS NS
10_L10P_T1_17(F23 y E
I0_L1ON_T1_17}-E DDR3_ADDR0G
1 SRCC 17 |-F22 DDR3_ADDR10 |l U2p
I0_L11P_T1_SRCC 175
10_L11IN_T1_SRCC 1728 DDR3_BA1 B
10 L12P T1 MRCC 17| -E26  DDR3 ADDRO3 - ~
% BGL *** 167 15N T1_MRCC_17 |-E2Z— DDR3_ADDRO?7 ~
KRk BGD KKK & 11| - o7 g o . 5
10_L13P_T2_MRCC_17{-H22 ESK L 558
I0_L13N_T2_MRCC 17221 o< 9 o't 5
10_L14P_T2_SRCC_17{-222 SE
I0_L14N_T2_SRCC 1732 ~ T
I0_L15P_T2 DQS 17322 ¥
I0_L15N_T2_DQS_17{H22
10_L16p_T2_17(-H?
ﬁ%:ﬁ?ﬁ:%j;gg DDR3_ADDR04 A4
I0_L17N_T2 17155 DDR3_ADDR0S . -
Kook BGD ok 1o LSk 12175 3 3
a2 10_L18N_T2_17H5%
I0_L19P_T3 17552
I0_L19N_T3_VREF_17|-152 ~
10_120P_T3_17-=22
10_L20N_T3_17 24
I0_L21P_T3_DQS 17125 ano_L
I0_L21N_T3_DQS_17 {22 -
10_122p_T3_171-K58
10 122N T3 17 &l
10_L23°P_T3_17 (110
I0_123N_T3_17 o
10_L24p_T3 17553
ok B3 10_124N_T3 17 (22

10_25 17—

XC7K4X0_FFG1156

REVISION RECORD
LTR ECO NO: APPROVED: DATE:
DDR3_VTT DDR3_BAIQ-21
( DDR3_DAS _NIQ-3]
( DDR2DOS PI0-3] DDR3_VREF R21IAANA 23R DRI BAO
/ DR D) DDR3_VREF A RO AN, 2 39R_ DhR3 RA1
DR BALQDL A R23 LAAA/2 39R ppPR3_BAD
- R4 2 39K
( +L.5V RI0 TAA/A2 2K DOR3 ADDRO
A R41 NN/N2 3%R DDR3_ADDRO?
2 R290 C180 181 Ra2 LAVAA 2 3R DDR3 ADDROY
DDR3_ADDROQ N3 L8 R43 2 39K
A0 zQ 100nF 1j00nF ANN—2— DDR3_ADDR0Q4
DDR3_ADDRO1 P7 H1 R45 2
_DDRIADDRO2 P35 N W 240R GND - R4Z IAVAYATZ 35X DDR3_ADDROG
DDR3_ADDRO3 N2 1’3 VDDQ Al — R48 /\/\/\/ 2 DDR3 _ADDRQO?7
DDR3 ADDR0O4 P8 C1 - R49 5 39K
_ Ad VDDQ W\,_ER_MJDDRQS_
P2 F1 R50 2
DDR3_ADDROS P2 g VDDQ ) /\/\/\,TDDRMDDRQQ_
DDR3_ADDRO6  R8 |'y2 vDD VL R53 1 AA/A\—2 o DDR3 ADDRIO
DDR3_ADDRO7  R2 15 vDD [FRL _L_ GND R54 /\/\/\/ 2 DDR3_ADDR11
DDR3 ADDRO8 T8 %o VDD |-B2 — R57 NN 2 39R pPR3 ADDRI?
DDR3 ADDRO9  R3 D2 R58 2 39%R  DpDR3 ADDRIR
— 3 { a9 VDDQ AVAVAY, =
DDR3 ADDR1Q L7 | H2
= R ﬁ(}/AP VI\D/BIQD el +1.5V
DDR3_ADDRI? N7 G7 A RG0 2 39R  ppR3I RAS N
DDR3 ADDR13 T3 ﬁig/ BC# VI\D/SB A8 R61 W 2 %R DDR3 CAS N
DDR3_BAQ 2 1500 VDD |8 . . RG2 NN 2 9R DDR3 WE N
DDR3_BA1 8 | BA1 VDDQ (6] C184 (185 [186 [C189 [[190 [f191 {192 [f193 [f194 [195 [£196 (199 [£200 R63 NN/ 2 izg DDR3 CS N
3 12 vDD |22 100nF 100nF 100nF 100nF 100nF 100nF 100nF 100nF 100nF 100nF 100nF 100nF 1j00nF R4 1 AAA\—2 DDR3 CKE
DDR3_DMQ E7 | oM VDDQ E9 T L R6S NN 2 3R DDR3 QDT
DDR3_DM1 D3 HO . I
- = UDM VDDQ
DDR3_DQS PO F3 N9
LX) = LDQS VDD
DDR3 DQS NO G3 LDQS# vDD R
C7 1 Upos vssq |- BL _ _ _ _ _ _ _ | | Re6 IAAA~2 3R DoR3 DM
DDR3 DQS N1 B7 UDQS# V3SQ D1 RG7Z NN/ 2 3R DDR3_DM1
DDR3 WE N L3 | \WE# vss |-EL GND_| RG] NN/ 2 R DDR3_DM?
DDR3 CAS N K3 | cacs vasq-Cl — RG9 ViVAV 2 R DDR3 DM3
DDR3 RAS N 33 | pas# vss UL
DDR3_CKE K9 | ekE vsskPL DDR3 VTT
DDR3 CK 37 | vss L —
DDR3_CK# K7 E2 A
= CK# VSSQ
DDR3 ODT KL)opT vssi32
DDR3 RESFT N T2 B3 80R6
— — RESET# VS
Al Lon E3 10qo VssQ 25 SR _DDR3 CK IAAA,2 DDR3 CK#
DDR3_DQO1 F7 1b01 vssQ|-E8 C178 [179 [214 [418
DDR3_DQO2 2 1 5o VsS|-&8 100nF 10ONF 100nF 100nF R70
DDR3_DQ0O3 F8 1003 vss)38 i 1
DDR3 DQO4 H3 DQ4 vss A9 . . R179
DDR3_DQQ5 H8 B9 1 2
DQs5 VSSQ |
DDR3 DQOA G2 DQ6 VSsQ F9
DDR3_DQO7 H7 G9 3k [a}
- DQ7 VSSQ : : =
DDR3 DQO8 D7 DQ8 vss M9 o
DDR3_DQQO9 [oc] DQ9 vsshk22 GND__|
DDR3_DQ10 C8 T9 —
DQ10 VSS _
DDR3 DQ11 c2 DQ11 NCHL
DDR3 DQ12 A7 DQ12 NC L
DDR3 DQ13 A2 DQ13 NC M7
DDR3 DQ14 B8 DQ14 NC L
DDR3_DQ15 A3 | pd1s NC2
DDR3 CS N L2 | cca NC 2
MT411128M16 _| GND
DDR3_DAINN-311
DDR3_DAS _NIQ-3]
( DDR3.DAS PO-3]
/ DR DNIG-=) DDR3_VREF
( DDR3 RA[D-2] A
4 .
A A
\ us . R252
DDR3 ADDROO N5 f A, Q-+
DDR3 ADDRO1 P7 H1
DDR3_ADDRO? _ P3 |42 VREFDQ "3 240R GND
- A2 VREFCA
DDR3 ADDRO3 2 |53 vDDQ AL - C182 [183
DDR3 ADDRO4 P8 [, vDDQ FEL 100nF 1j00nF
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AH21 AG18
AJ1g | V011 10_0_111Akb3 K7_FABRIC_AMC_RX_P03
VCCO_11 I0_L1P_TO_11
AKLS |\cco 11 10 LIN TO 11 |AL23 K7 FARRIC_AMC_RX_N03
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10 L15P T2 DQS_ll PHASE_MON_FLAG_P
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10 L16N T2 11417 K7 PCIFE CIK CTRI3
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REVISION RECORD
LTR ECO NO: APPROVED: DATE:
1.8V for red & green, 2.8V for blue
Aim for 10mA / LED
MP7_R1 Mod, AWR
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GND — —
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915> S 12 TRICOLOR_LED_RA
101 GND GNDLL 48R7
fSN74AVC4T245m _| &b
GND — —
+3.3V
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SYSLEDIA [ 2 1 R D22 R
R238 V VYV
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SYSLEDIC [ 12R 2 AAAL
A5Ry TRICOLOR_LED_RA
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0 — 17
EMC_112_SPARF18 1 2 EMC_112_SPARF18 ° X
1 /JO7T
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"n" side @
EMC_112 SPAREIN0:-23] GND _%}
= SC3:0MM
1 5 | eND
FMC L12 SPAREQQ 3 P4 4 FMC 112 SPAREO1 —
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REVISION RECORD
LTR ECO NO: APPROVED: DATE:
270R
Qou VCC_IN VCC_PLL —2’\A/\/1—' F\_l_
EMC 1] SPARE[00:-23] N3 A A 55
O~ NS
/ Bﬁ@ O~
L8_VAD) COCE CTRIAIQRL. — } } 2 1 } }#u_
R106 NE
W L8_VADJ 33V Lo — vo
5 ~ 5 ~ —
30 A A 80 FPGA_REFCLKOUT_P C
N - FPGA_REFCLKOUT N
_' C244
| <> | |
GND 59 us3 GND | | CDCE CTRLBO VCC_PLL
- 3lvcca  veesf2 - 1uF CDCE_CTRLB .
- - I +3.3V
N 41 1DIR 10Eb 22 2E¢LFeREBRIN A L8
EMC_1 8 SPARFOQ 611a1 16112 CDCE_CTRIAQ GND I VCC VEO +3.3V
EMC_|8 SPARFQ1 711n> 1B 14 CDCE_CTRIAL L VCC_IN 9 AyobzZ4Z848Y " />
2 1 2DIR 20Eb |8 - VCC PLL T SHEEI3YT5E9 A A ‘ 1 2
EMC_| 8_SPARFQ? 81581 251 |13 CDCE_CTRIA? +3.3V , A - EE S Ivdeis iy </
EMC_I & SPARFO3 9 15A2 B2l 12 CDCE CTRIA3 A Jgty gduggd €243 [240 [241
101 GND GNDLE Ly Livec N sE €& S GND_VCO |38 100nF 100nF 1{00nF FER0402
} } 08 CDCE SEC REF N 2| SEC_REF B VCC_VCO 32 = L coa2
GND SN74AVGAT245RSV GND Tl CDCE_SEC_REF_P 3] Secrer vec veo 33 GND _ _ 10uF
L W REG_CAP1 TEST_MODE 5~
— 3 2 | 5 32 —
SN - vcea VCCB SR GND 2 veet L VCC_OUT 5% -
Qv 1DIR 10Eb Su —2u4p REF_SEL 1k :
EMC_L8 SPAREQ4 6 17a1 18112 CDCE_CIRLA4 — 7 104N TESTOUTA |32 2 AN\ vee IN
R372 EMC_| 8 SPARFQ5 71in> 1B 14 CDCE_CTRIAS 8 |vcc ouT vee ouT k22 GND — GND_
I 2 1 2DIR 20Eb |8 U3 P 2 lusp™ “Uon |28 R36 A - TR
7K EMC_| 8 SPARF0A 8 15A1 2B1 |43 CDCE_CTRIA6 U3 N 0 103N Uop |22 ] ug p — -
GND] . EMC_| 8 SPARFQ7 18 PV B2 % CDCE_CTRIA7 % VCC_OUT 5 VCC_OUT gg [ uQ N ) />2
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— | | \ 2 = - </
_ X = =
| SN74AVGAT245RSV | ] D CDCE62005 on tOp side. o3 3 8§§é 239 220 (237
ey ' == 100nF 100nF 100nF FER0402
— ke 3o vesl2 T Foresee space for heatsink S2dazdazyly G i N IR
= 4 1DIR 10ED 1 = 26>553552666 T Y
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EMC_| 8 SPARFQQ 71182 1ot QSC_COAX_SFI | N[N
2 1 2DIR 20Eb |8
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EMC_ |8 SPARF11 91580 5p2 |12 CDCE_CTRIB1 CDCE_SYNC B — GND_ L1 :
LR ream T 4
_| GNP oN7aavcaToasrsy L G\ CDCE CTRIAL U1N 1 /> 2
- - C226 [227 </
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+2.5V A 11 1 coos
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A 112N - A
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GND_|  GND FCLKA_FWDO_P ] |
= — [¥ geg3 | Srakarwoo A — —
>00>
FOKA+ > — 115y Qo2 MASTER XPOINT CTRLO 1
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S00> 7 32 CDCE_SFC_RFF N
+2sv TCLKA+ &12A 2z|55 —SEC_RFF_|
T mojoo SY58608U TCLKA- B 812 20E(3L
~ 5 GND GND =g
Yeo VCC
1 28
GND GND
Do not mount for MLVDS FCLKAR > 5% TCLKC+ 2 {30 3y 27 FABRIC_CLK_P
Mount OR for HCSL FCLKA €50 1 TOLKC- B 3 {38 37126 FABRIC_CLK_N
— MASTER XPOINT CIRL4 4125 IELD 133y
— - MASTER XPOINT CTRL5 5 24 TCIKX_XPOINT1_P :
S31 4y 5 — -
GND CKX+ 6 12 4723 TCILKX_XPOINT1 N ’_CDCF_CIRLA[O:S] U4z A CLK_TO_MONITOR_P
CKX- V2 iA aDE |22 B CLK_TO_MONITOR_N
B MASTER XPOINT CIRL6 8140 ano 2L CDCE CTRLA4 Il P veel-28
— MASTER XPOINT CTRL7 9 20 T2 37 w
- 41 vCe Lo b £s11 GND—5% £
GND SN65LYPT250 UO_N a1 s S8
+3.3V CDCE CTRLAG > 1520 1DE 32 |—¢ &
MASTER XPOINT CTRL8 1 38 ¢ 33 S s TTC_MGT_XPOINT_A_P
L3 S10 VCC +3.3V S21 2Y =5 S @ — — I
MASTER XPOINT CTRLO 20217 aNo 132 7154 5732 238 TTC_MGT_XPOINT_A_N
/> COAX_IN_P 3]7a 1v |38 CKX+ 8% »nEl 3L |_¢ w
L 2 COAX_IN_N 2118 1233 QKX 2 {GND GND |30 S K
</ 21520 1DE[-32 s ko 9 vee vee 22 = O
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FER0603 FMC_L8_CLKO_P ; oA 27 gi FMC_L8_CLKO_FWD_N —g— 3A 3y % Sk TTC_MGT_XPOINT_B_P
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—— 220nF  __ 10nF 5 GND GND[g - [15]S® 3DEr53 |—¢ =
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16 CLK] | 3 26 e KW 8 21 S o TTC_MGT_XPOINT_C_P
FMC_L8_CLK1_N 3B 3z FMC_L8_CLK1_FWD_N 40 GND . MGT _ C |
GND -0 41239 2DEL2 CDCE_CTRLA8 [19 241 vee 20 S8 TTC_MGT_XPOINT _C_N
21531 ay (23 FABRIC_COAX_OR_OSC_P 33V |
- QsC p A praE FABRIC_COAX_OR_OSC_N SN65LVDT250 - |
OSCN VAP 4DE[-22 -
8 1s40 GND |2 N
OSC COAX SEL L 19123 vee |20 GND
Y5
1 SNB5LVDT250, 1
— 4 3.3v —
% EN VDD 2 GND — GND —
—37 NC OUTP 5
GND OUTN
FXO-LC73
| e 3.3V +3.3V oND_ |
= U43-A T =
oL B Hee  woli— ciss DISTRIBUTION & TTC MGT CLOCKING
SEN1 GND 100nF
; EN2
—, solder switches select between GND_L TCLKD EN g EN2
PIN SHELL - COMPANY: -
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< < GND —
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REVISION RECORD
LTR ECO NO: APPROVED: DATE:
BCIE (1K CTRI0:3] +3.3V
[V
ui5 A Ew
PCIE CIK_CTRLQ i ncl-20 293
—21inc vDDO 2 i
+3.3VA 31 Q8 Sq PCIE_CLK_P
SN s nQ L2 =0 PCIE_CLK_N
PCIE CIK CTRI1 g MR ne _% 100R
PCIE_CIK_CTRI2 1R 7 Ferlt NG i o
PCIE_ClK_CTRI3 VVV o | /P ngt& 2
R73 10 | = 1
VDD OE
L cro ¢es. L 1 ceo 1CS874001-05
+3.3V — ionF %UF — _ ioF 1 e
L4 10nF
0603 +3.3V
A
1 />2 1 R 1
</ — GND GND— — GND GND — — GND
FCLKA_FWDO_P
FER0603 FCLKA_FWDO_N
MPZ16085221A — 1 C49 1 cs0
___220nF  ___ 10nF
GND
= QsC XPOINT CTRI[0:7] +33Y MO s o
- A - A ¥ 208
L
us NPT OSC_XPOINT_A_P
asceonT craio Hsio vech2s | B8 S oseoman
— N Ssi1 GND
Y6 MASTER_XPOINT_FWD_P 37a 1y |28 | =T
—Lne vDD}[-2 MASTER _XPOINT_FWD_N 411 17[35 =RY
2|0 ST ClK. |8 0SC_SATA_P QSC_XPQINT CTRI? 5150 1DE 34 '_4 w
3leno B 55%' K- QSC_SATA N QSC_XPQINT CTRI3 6151 oy |23 S 5 OSC_XPOINT_B_P
i vis %] 0SC156 25 P 715 57|32 ERe OSC_XPOINT_B_N
<|in alo SI570 0SC156 25 N 815 2DE |31 |_¢ w
9 30 S~
51N GND 5 8 a
7] VeC VCC-52 oY
GND GND ,—'
_| GND QSC SATA P 2 13p 3y 22 so OSC_XPOINT_C_P
— OSC SATA N 3035 3226 29 OSC_XPOINT_C_N
QSC_XPOINT_CTRL4 4 1530 3DER22 u
OSC SATA SCL QSC_XPOINT CTRIS > 1531 ay |24 S
OSC SATA SDA 0SC125 C P 612a 4z 23 S8
0SC125 C N 714n 40E |22 w
QSC_XPQINT_CTRL6 8 1540 GND 2L =F OSC_XPOINT_D_P
QSC_XPOINT_CTRL7 9 {541 vee |29 B o OSC_XPOINT_D_N
1 SN65LVDT250 | ]
GND — GND —
+3.3V
2
/> EMC_IR_SPARF[00:23] QSC_XPOINT _CTRI[0:7] ~EMCL8.SPARE[N0. 23]
1 2 A
</ w10 L8 VADJ] +3.3V Lo
s8 A A s§
FER0603 =38, gou L8_VAD]
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REVISION RECORD
LTR ECO NO: APPROVED: DATE:
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+2.5V
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— ey Cl166
100nF
u17 T
CLK_TO_MONITOR_P 1 8
o N 2 {/Nr VCS 7 __cmi_p
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CLK_TO_MONITOR_N IN.B aof3 x<le GND_L
e Thih S F - +2.5V
BUFFER U36 A
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+2.5V \ 1 b vee 10
2 9
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— — o
- - g §%%§ 100nF N U46 T U4s GND_L +2.5V
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REVISION RECORD
+3.3V +3.3V Seri P
ries termination near CPLD
LTR ECO NO: APPROVED: DATE:
A Bank1l A4 Bank2 sy
A
o340 | 341 | 342 1 343 | 344 | 345 | 346 |l 347 | 348 | 349 | 350 L 351 352 1 353 .l c3s9 L c360 I 384 3.3V
__ 220nF ___ 220nF ____ 220nF ____ 220nF ___ 220nF ___ 220nF ___ 220nF ___ 220nF ___ 220nF ___ 220nF ___ 220nF ___ 220nF ____ 220nF ____ 220nF ____ 220nF ____ 220nF ___22F A
JTAG Connector
Top view
GND GND GND Notch next to pin 7 N N
— — — — — = © ace onm resistors close to
*** Place 33 ohm resistors close to CPLD *** 13-1 pin2 = power | 132 T>SE RS
~— ~—
+3.3V 13 - 134 © © +1.8V +3.3V
MP7_R1 Mod, Greg Bank1l A pin4 = tms = - A A
- 135 L y
TriState to +3.3V R39 pin6 = tck | 136
33V 1 2 Ua>A 13-7 13-8
- ing — - U2s-C
4 > D26 150R i T vorior [ 139 pine = o 13-10 P12 Irek NCHAL
& ANODE  RED|S R44 N2 1 rps MC3 VCCIO1 2 pin10 = tdi 33R RIL {1 NC |2
o 4 1 M3 8 2 1 A10 E6
~ + GREEN p1| FB5_MC4_GCK1 VCCIO1 37 33-11 o 33-12 |— NN\ N> TDO NCIp1
BLUE 120R 5| FB5_MC5 VCCIO1 [ pini2 = nc R151 £ TMS NC|2f-
2< x " SR TA R334 75| FB5_MC6_GCKO VCCIO1 7o 13-13 pin1d = nc 13-14 — 53| VCCAUX_JTAG NCI&>
N8 il _LED _| - FB5_MC12 VCCIO1 GND VCC NC|2=
3 1 Ni 9 Ki3 FI
e > + 12| FBS_MC13 VCCIO1 — ~ RN NCHet
- Y] 48R7 M FB5_MC14 - +3.3V DS VCC NCW
s —= FB5_MC15 VCC NC =~
= 5 — +3.3V A IS x Fil T9
=3 5| FBS_MC16 A Ba nkz 3L5 7= GND NC 55
N -5 FB6_MC1 o =10 G\D NC i
G G : Ay MR
3 P5 - U25-B 1 2 G8 Ti1
+3.3V 5 +3.3V [ UCERPGAOIK =>-| FB6_MC4_GCK2 - 83 & 1GND NCIH5
E =21 FB6_MC5 VCCIO2 FB1_MC1 FPGA_MODE_2 8 GND GND NCl==%
|~ = A FMC L12 PRSNT L 11 rRe MCh F8 | vccio? FBfMCZE@ FPGA_MODE_0O 1 2 L H10 f enp NC 513
o EMC L8 PRENT L > FB6_MC12_DGE 6 fvccioz FB1_MC3_GSR (53 FPGA_MODE_1 L ov - B2 GnD NCHe
~ Y4 Ra| FB6_MC13 =10 VCCI02 FB1_MC4 25 o GND NCi7z
6 4 M5 1 FB6_MC14 =) VCCIO2 FB1_MC5 v 1 4 2 310 GND NCT:L2
o<l x GND =] VDD ouT -Re| FB6_MC15 F] VCCIo2 FB1_MC6 5z | 35 GND NCI57%
3<8 — T T GND | FB6_MC16 VCCIO2 FB1_MC12 2 1 A 35 GND NCI=15
@ > = a6 TRI_STATE LC_GRION 1> FB7_MC1 FB1_MC13 g2 A T GND NCH&rE
- 100nF , ASEMPC UC_GPIQ2 FB7_MC2 FBL_MC14 /56 1 1 2 k10| GNP NCI D14
FB7_MC3 FB1_MC15 == 7| GND NC5e
GND ) UC_GPIO3 K= FB7_MC4 FB1_MC16 55 ) 70, e GND NCHee
— & FB7_MC5 FB2_MC1_GTS2 == Ko GND NCi¢=
- L2 1 FB7_MC6 FB2_MC2 = 8 GND NC|=Z-
SPI_DQO 34 { ER7 MC11 FB2_MC3_GTS3 [-£2 FPGA_CCLK L 2 L f Gnp NC <=
—L cie5 Note: 100MH illat 30mAan-5 KL FB7_MC12 FB2_MC4 [z FPGA_FCS B M L6 | GND
_— 10uF ote: Z osclllator can consume 1_DQ2 FB7 MC13 FB2 MC5 GTS0 FPGA_RDWR_B
10V SPI_DQ3 R29 2| rnovcia — Fa5 M6 D2 FPGA CSI B s XC2C256-6FTG256C
SO runs on payload power SPI_SCLK 1 215 n e ES FPGA PROG_B
0603 — —A\/NN\——31FB7_MC15 FB2_MC12 GTS1 g FPGA INIT B J1-B
GND . SPLCS B e 2 FB7_MC16 FB2_MC13|-C) INIT 0 o1 GND
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e e s e —
UC EBI D7 P6 — — B7 J1-E A A
—_— . O—
UC EBI D6 Ta | FE8MCO B3 N[ ES Use open drain for FPGA_PROG B ; 1_?:/ VCC
UC EBI D5 P7 FB8_MC12 FB3:MC5£ Use open drain for FPGA_INIT_B 0/0—
LC Sl D 72 FB8_MC13 FB3_MC6 [oo- e _—
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A UC EBI D1 7 ¥ % | A8 " , 1 361 I 362 1 363 1 364 1 365
FBS_MC16 FB3_MC14 o——
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UC_FBI_A1D = FB14_MC2 FB4_MC165>= =CRLD2FPGA_GPIO[0:3]
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LIC_EBI_A4 FB14_MC15 FBO_MC12 |-A14
UC_FRI A3 0 FB14_MC16 FBO_MC13 E13 (Cp|D2FPGA CONFIG DATAQQ
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R E10 FB16_MCL FB10_MC14 -F32
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VI irmiench ot s pI0ce nerece conac e
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3.3V - FB11 MC14|-C10 33R resistors close to CPLD
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Top view 0L 2<L8 say N A NI FPGA_JTAG_TDO
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REVISION RECORD
LTR ECO NO: APPROVED: DATE:
LED locations according to Fig 2.18 AMC.0 R2.0 spec and Schroff "AMC-MODULE_LIGHTPIPE. pdf"
LED1 LED2 LED2 Blue LED4 )
Opt  LED LED1 and LED2 at top of card (component side)
MP+3.3V - _ .
MPr33  MPA33Y  MPi33V  MPA33V  MP3.3V . LED2-Opt at top of card (non-component S|de?
A A A A A Blue LED at bottom of card (non-component side)
N LED4 is a spare (I would place it near to LED1/LED2)
[a\] [a\] [a\] [a\] [a\]
ggé +1.8V MP+3.3V
g>x F>x Z>x  Fgo>x F>x =S A A
2 § 2 § 2 § 2 § 2 § < N N N UC_EBI_D[0:15] Ues
3 3 . S u28-D — 3lvcca veesl2
z w nSx oS x S x Gl UC _EBI D10 4 1
3 2 B4 g 34 3 = SIS §§2 §§2 §§2 AMC_GA[0:2] Proo[HI UC EBT D9 PGOOD_USB S Eyei 10Eb 15 UC_PGOOD_USB
U28-A iy o & & am a PX02 -2 UC EBI D8 PGOOD_+2.5V 71in> 124 UC_PGOOD_+2.5V
ot A ANED AR AL AN 4 - - - KL UC_EBI D7 5 5
PAOO =275 g u 3 N u 3 3 Y PX03 |7 2 2DIR 20Eb 3
P01 |GL2 S < 2 < 8 < 8 Q8 ™ P04 UC EBI D6 PGOOD_+1.8V %A1 81 UC_PGOOD_+1.8V
pa02 | 28, g 2~ S 2~ S px05 |-G2 UC EBI D5, PGOOD_VAD] 91505 opo |12 UC_PGOOD_VAD]
G10 w [ - [ F3 UC EBI D4 10 11
PAO3 1o AMC GAQ PX06 12 UC EBI D3 : GND GND
PAO4 [ ; ; PX07 UC_EBL_A[0:19] 100nF —— —L 100nF
pA0S | F10 avc Al geographical 3-level addressing px08 | DL UC EBI D2/ Canl SN74AVCAT245RSV e
F8 AMC GA C ucEBi DI (
PAO6 £ PX09
pao7 [ £10 bw10 LB UC EBI DO
e — e S -
_NPCS . UC_EBI_NWE_0
PASO C12 g SPI_MOSI uC I2C interface to AMC: P2 Cs % UC_EBI_NRD GND | oo
SPI_MISO . UC_EBI_NCS_1 — —
PALLETD - PA14-PA15 = TWIMS1 (i.e 12C) P15 E0 —  ucERL A0 - -
pa13(EH PX16 UC_FBI_AIS +1.8V MP+3.3V
PA14 = 8 AMC_I2C_SCL pPX17 UC _EBI_A17
PALS L AMC_12C_SDA PX18 UC_EBI_A16 A A
| F12 UC_FBI_A15
Eﬁig H7 16 Eiég UC_FRI_A14 u72
pata K3 Schroff In v53 fixed switch pinout PX21 HE_EE{Q}E 3vcca  veesR2
P09 ! (o —o 2 P2 UC_FRI_A11 PGOOD_+1.0V G e 108015 UC_PGOOD_+1.0V
pa21 FHO. L 3 4 T LGND PX24 LIC_ERT_A10 PGOOD_AB+1.0V 7 11a2 1m 14 UC_PGOOD_AB+1.0V
paz2 [-HI0 PX25 LC_ERI A9 2 1 2DIR 208b 28
pa23 -G8 ADC-AD[1] f _F2 - PX26 UC_EBI_A8 PGOOD_AB+1.2V 8 15a1 op1 13 UC_PGOOD_AB+1.2V
pA24 |-S2 SD_CD PX27 UC_EBI A7 PGOOD_+3.3V 91580 5p2 |12 UC_PGOOD_+3.3V
20849-209 10 i1
PAZS UCI2C SDA | 15 oy X8 UC_FRI_AG END &b
PA26 Tt \ AMC_MODULE_HANDLE_SWITCH PX29 LcFaLAS 100nF  —— —— 100nF
PA27 D& - - = PX30 LCEBL 72 442 —— SN74AVCAT245RSV —— C445
Eﬁ%g SD_DATA_O 12V divided down to 2.8V. Ref 3.3V Eig% LUC_FRI_A2
SD_DATA_1 . UC FBI_A1 L
e SD_DATA 2 If zealous measure 12V with ADC e UC FRIAQ
PA31 x st _ P34 LC-ERl-A0 GND | e
AT32UC3A3256-CTU = Otherwise just check for logic '1' e UC EBI D14 — —
PG7I2 UiC e D]
Egg 3 UC EBI D1lJ +1.8V MP+3.3V
PX40 A A
. Reserved PA27-PA31 and PB00-PB04 for MCI Interface (e.g FlashCard) Pxas 5 5 u7s ]
= According to spec enable_b line from amc ought to be inverted to create reset_b signal... P ATMEL_I2C_RESET 2 VoA VOB n
. . UC_PGOOD_AB+1.0V PGOOD_+5.0V UC_PGOOD_+5.0V
USART, I2C, DAC and ADC all available from uC header (not all at same time) Pxae UC_PGOOD_AB+1.2V PGOOD_+1.5V Z Y b 2 UC_PGOOD_+1.5V
L . . UC_FP_LED_RED
GND LEDs in right location, but net names wrong. No longer display net names pxas | UC_FP_LED_GREEN B Cy e BER
— . . UC_FP_LED_BLUE (12
- uC now not direcetly connected to manual reset switch/pwr on eysed UC_PGOOD_USB oo 0| 22 v
7 i i
Pxes K7__uc oo e SN74AVCAT245RSV i
MP+3.3V PX53 £ G
U28-B y PX54 =
PX55 u L -
A2 SD_DATA_3
PRoOIca UC_PGOOD_+2.5V T Py _| &N _| &N
B4 UC_PGOOD_+1.8V MP+3.3V — —
PBO2 . _ PX58 . =
PRO3 A2 UC_PGOOD_VAD] PX59
PBO4 362 UC_PGOOD_+1.0y  OR . USB DD U35 W
- o't o AT32UC3A3256-CTU
rode o1t UC_POWER ENABLI\E/R\B/\/ USB_VBOF s 53 N
et o3 UC_PGOOD_+3.3V 2l vA our vt } } } } VDDIO & VDDANA
S e o : :
e ) UCFPGACLK  AMCENABLEB [, | o GND GND N QE zu
NL175206 83 8BS
AT32UC3A3256-CTU § g — Ol R } }
| ] | ] o
B N _ 8%5 Main Clock
*** Place 33 ohm resistors close to uC *** GND 83 83 & v3
— N i
U28-F - | | | | . 2 ECX-32
K12 J11 2 AN 1 UC_JTAG_TDO | | ' o I:I e
e o L2 | 1K DO AAAY D o o S, ], ECS1202033-CKMTR
UC_ITAG_TMS J10 | 1vs R155 i 83 g
. . 3 < N O
AT32UC3A3256-CTU } } } } Inverting buffer required U“\"x
MP+A3-3V N Open drain acceptable | |
. . < MW
There is one 22nF/0.1uF cap per VDDIO or VDDANA pin 88 S U14 deleted ,U35+R33 added _Sarah 8.5.12
The 1nF between VDDCORE and GNDCORE should be close to the pins. N | | aBC _| GND
The 1nF between VDDIN and GNDCORE should be close to the pins. < N pcoo| K2 -
o < £ 1w | H6
gga 85 g§ Egg% A7 XINO
MP+3.3V g || || PCO3 Eg XOUTO
A . . & R R PCO4 155
U28-E Keep uC in reset until AMC_ENABLE_B ='0' S w
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8 KB EEPROM

MP+3.3V

A

R321
NN
100k

Use MSOP or SOIC Package (Not TSSOP)

U39
SPI_NPCS_0 ol Py s
SPI_MISO 7| S ol
3 {wp_B sck -8 SPL_SCK
4 1vss Sl SPI_MOSI
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o 8 25LC640A
4
o o
3 IZ:I & 100nF ——
fa Ce67 T
= 3
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GND
MP7_R1 Mod, AWR
Green Res->120R
MP+3.3V
R25
UC_FP_LED_RED [ 2 ; D24
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UC_FP_LED_GREEN 2 1 150R S
SO P Hse
UC_FP_LED_BLUE [ 120R 2 —
48R7 TRICOLOR_LED_RA

MP+3.3V
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P3
2

HEADER_2X1_0.1INCH
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REVISION RECORD
LTR ECO NO: APPROVED: DATE:
+3.3V
A
x L21
| cu5 IND-1008 USB_VBUS
_ 4.7uF 1 5 A
4.7uH
u27
& " L8 i vouTH—
o N Sw PGND
9 a Z1RST  SNSGND|S L cirs
2 ¥ USB_VBOF [, 3 ISHDN B TH GND|—> —— 10uF
81 2 | FAULT B 10v
=i LTC3529 0603
USB T oo
Both 39R resistors must be placed close to UC3A3 FSDM/FSDP pins ~
Regulator operates off +3.3V, not management power
USB_VBUS
19
U28-G 2 3R 1 1 VBUS
DMHs |-ALL w 2 | pm
B10 R2 3
pEe: 4 IDg/Nc
DPHS 520 5 3R 21 GND
USB_VBIAS ALD = CGND
USB_VBUS R4 - - 5 CGND
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3 E o o
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6 5 4 3 2 1

REVISION RECORD
+5.0V  VOUT_+5.0V
A LTR ECO NO: APPROVED: DATE:
N N By LTM4601 on top/front of board By LTM4601s on top of board
0 v Address, 0b1001101X Address, 0b1001100X
2<S 0 2<T
- - MP+3.3V MP+3.3V MP+3.3V
vouT_+18v N A A A
+1.8V <y | o<y VOUT_+1.5V VOUT_+1.0V
A S+ 221 A C474 c108 U26
- - 100nF +1.5V +1.0V 100nF 100nF
- - e ==t
GND) GND) 17 veclLo 0201 | T 107 Ve lLo 0201 | 0201 | -
- — 2 ADRI|-3 | 2 ADRI H——— SHT21
4 ﬁ A%(R:E 7 POWER_MON1_SCL 4 ﬁ A%(R:E 7 POWER_MON1_SCL . . .
5 D oal® POWER_MON1_SDA 5] &np oAl 8 POWER_MON1_SDA D Bottom-right comer of board, use cutout for thermal isolation
LTC2990 LTC2990 — Address 0b1000000X
GND | enp | enp | eno
+12.0V  AMC_+12.0V
A A
N N Near back of board, by switch By LTM4606s on back of board +3.3V. VOUT_+3.3V
Address, 0b1001101X Address, 0b1001100X
§§§ §§§ ' ! N N By LTM4601s on bottom of board
3 3 Ty 0l Address, 0b1001110X
Peaay NON MP+3.3V MP+3.3V 3T 8<%
e o~ o~ A A — —
MP+3.3V
8SE | 5S3 VOUT_AB+1.0V VOUT_AB+1.2V VOUT_+2.5 N A
MP+3.3V 2SS | 2SS C104 A 219
- - 100nF AB+1.0V AB+1.2V 100nF +2.5V < & I X
GND| GND Uiz — >3 . 2STE | 2SS c223
L L Hwvi veeHo 0201 Hwi veeHo 0201 < < 100nF
- = V2 ADR1 V2 ADR1 1
3v3 ADRO-S | 3v3 ADROS 1 GND GND ) uss 10 —
= V4 SCL POWER_MON2_SCL = V4 SCL POWER_MON2_SCL — L >{vi VCCi-g 0201
GND SDA é > POWER_MON2_SDA GND SDA é > POWER_MON2_SDA = = V2 ADR1 (2
LTC2990 LTC2990 4 ﬁ A%(R:E 7 POWER_MON2_SCL
GND | e = = > {GnD Soa 8 POWER_MON2_SDA
— — — — LTC2990
| enp | eno
MP43.3V Address, 0b1010000X
A MP+3.3V
ue7 T
MP+3.3V MP+3.3V EEPROM_MON sCI 1 6
A A ~ ~ ~ ~ ~ ~ ~ ~ = = 5 \S/CSE Vgg 5
e<SxRrSxgSegSaSeasSegSeasy FERROMMONSIE— SR a1
N <+ <+ <+ <+ 2<<+ <<+ 8<~ _| GNDoannooseast | GNP
~ ~ MP+3.3V o - - - - - - - - - - Voltage, current and temperature monitors on:
RSERS K 2< S
IS <S¢ . usz S +5.0V, +1.8V
u22 -
19, 1 S e ' o +1.0V, +1.5V
UC_12C_SDA g z N vee ATMEL_12C_RESET 2 " o~ g P o —2on +12V AMC, +3.3V MP
FMC_I2C_SCL NO1 A2 sC2 POWER_MON2_SCL
FMC_I2C_SDA 10 NO2 COM1 g %% ScL sD2 81 POWER:MONZ:SDA +1.2V GTX, +1.0V GTX
com2 SDA sc3 MEZZANINE I12C_SCL
I2C_MASTER SEL [ i seLL 6 12 GNp Sp3(-19 MEZZANINE 12C_SDA +3.3V, +2.5V
gL S e b2 VAD)_L8, VAD]_L12
SC5 POWER_MON4_SCL
TS3A5223 . 3 POWER MON4_SDA +1.8V GTX, FPGA TEMP
GND — SC6 > EEPROM_MON_SCL
L - SD6 =515 EEPROM_MON_SDA
) 7 EUID48 EEPROM
PCA9548A -
MP43.3V N N N N N N Humidity sensor
LTC2990: 1.1 mA Type, 1.8mA Max, Low Power Opt
Near Atmel §§ﬁ§§#§§ﬁ§§#§§ﬁ ggﬁ i3 ype: ' g
< < < < < < -
Address 0b1110000X - : , I
oo 4 1 1 1 4 - T Monitors will need calibration by MMC when current = 0
48 R GND
O 9 o ——
- MP+3.3V
A
L8 VAD] VOUT L8 VAD]
VOUT_AB+1.8V
L12_VAD]) VOUT_L12_VAD] Follow layout rules of temp c887
N N By VADJ MIC38300s at front of board . AB+1.8V 100nF
dd 0b1001100X when routing DXP/DXN a1 L
N N Ny o Address, K7_DXP [ . o —
PO IR P >qvi VCC5 0201
N v o<l v ¥ ¥ £\v2 ADR1 fg——
3<% 89l - » ~ InF,NPO  — 1nF, NPO V3 ADRO
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1

REVISION RECORD

LTR ECO NO: APPROVED: DATE:
+1.0V
A
U1-AA
R20 - - -
VCCBRAM . d
Ti| VCCBRAM +1.0V VCCINT & VCCBRAM: Minimum Require
23 | VCCBRAM
W0 VCCBRAM
719 VCCBRAM
AFT5| VCCBRAM
AE50-| VCCBRAM
A579| VCCBRAM
A0 | VecERAM
ABI9 | vcceram cios I+ cio7 I ciss B sy ocise I+ s I+ s
VCCBRAM — — — — — — —
7343 7343 7343 7343 7343 7343 7343
XC7K4X0_FFG1156 330uF 330uF 330uF 330uF 330uF 330uF 330uF
GND
+1.0V +1.0V I
A A -
+1.0V
U1y
A
e VCCINT VCCINT (-N1S
Vo1 VCCINT VCCINT 55
M55 VCCINT VCCINT 355
75 VCCINT VCCINT 555
T VCCINT VCCINT 575
ve| VCCINT VCCINT 575
VCCINT VCCINT 2 s I 2 I et 1 cs9 L s L7 L e ol ocss o Locsa sz L ocm2 L cs1
ML3 | \/ECINT VCCINT |FBLZ ___AJF __ 4AJF __ 4AJWF __ 47uF __ 47uF __ 47UF __ 47uF __ 47UF ___ 47UF ____ 47uF ___ 47F _ . 100uF
M11 P19 1210
155 | VCCINT VCCINT 557 63y MGTVCCAUX_G11 MGTVCCAUX_G10
55 VCCINT VCCINT 555 . A A
= veant VCCINT (2=
Cie| VCCINT VCCINT o35 u1-s
C1a| VCCINT VCCINT o2
C15| VCCINT VCCINT o2 GND Mo ADS
55 VCCINT VCCINT o5 — No| MGTVCCAUX_G11 MGTVCCAUX_G10 -ree
<57 VCCINT VCCINT 55 - MGTVCCAUX_G11 MGTVCCAUX_G10
<75 VCCINT VCCINT 72
<15 VCCINT VCCINT (=57
K15 | VCCINT VCCINT =53 XC7K4X0_FFG1156
<13 VCCINT VCCINT 555
KT VCCINT VCCINT (577
55 VCCINT VCCINT 575
1567 VCCINT VCCINT 555
375 VCCINT VCCINT (755
J16| VCCINT VCCINT 775
33| VCCINT VCCINT (772 .
J15| VCCINT VCCINT (752
=53 VCCINT VCCINT MGTAVTT_G11 MGTAVTT_G10
AF23 V23
=<2 \VCCINT VCCINT
AF2L 1 eCINT VCCINT W10 A A
AF13 W12 U1l-T
AFLT| VCCINT VCCINT (722
AE55| VCCINT VCCINT Hp
AETa| VCCINT VCCINT 55 - AC2
AET5| VCCINT VCCINT 75 EeMGTAVIT Gi1 MGTAVTT_G10 355
2557 VCCINT VCCINT 75 S5 MGTAVIT Gi1 MGTAVTT G103 =>
ADoT| VCCINT VCCINT (57 55 MGTAVIT_G11 MGTAVTT_G10|[-E%
ADT3| VCCINT VCCINT 755 == | MGTAVTT_G11 MGTAVTT G103
ADLI| VCCINT VCCINT =2 MGTAVTT_G11 MGTAVTT_G10[-3E=
ACHD xggm +1.5V L12_VAD] L8_VAD] +2.5V +3.3V 7] mgﬁﬁ_gﬂ mgﬁﬁ_gig ALO
3 VEaINT A A A A A B MGTAVTT G11 MGTAVTT_G10 -3k
AR5 VCCINT V5| MGTAVTT G11 MGTAVTT_G10 Haris
AnST| VCCINT =5 MGTAVTT G11 MGTAVTT_G10 7>
AnT3 VCCINT T5 MGTAVIT Gi1 MGTAVTT_G10 (=
ABLT VCCINT MGTAVTT_G11 MGTAVTT_G10
A2 | VECINT XC7K4X0_FFG1156
VCCINT
AAL4 |\ CSINT L c796 L c790 L c78a L c783 o7 s | 37 L ci36
AAI2 |\ oaINT ___ 100uF ___ 100uF ___ 100uF ___ 100uF ___ 100uF ___ 100uF ___ 100uF ___ 100uF
AAID |\ caInT 1210 1210 1210 1210 1210 1210 1210 1210
6.3V 6.3V 6.3V 6.3V 6.3V 6.3V 6.3V 6.3V
XC7KA4XO0_FFG1156
MGTAVCC_G11 MGTAVCC_G10
GND GND GND GND GND A A
+1.8V - - - - - UL-R
A
U1z L . Bl maTAvee Gt MGTAVCC_G10|-R82
- . mum MGTAVCC_G11 MGTAVCC_G10
VCCO_X- MI nl u ReqUI red F12 MGTAVCC:Gll MGTAVCC:GIO AE6
A1 vecaux S8 I MGTAVCC G11 MGTAVCC G102
ACTET] VCCAUX Se MGTAVCC G11 MGTAVCC G10|-358
ABTS] VCCAUX e MGTAVCC G11 MGTAVCC G10 x>
AR VCCAUX e MGTAVCC G11 MGTAVCC G10 -3yi=5
AATE] VCCAUX Re—| MGTAVCC G11 MGTAVCC G10 {3575
AATE] VCCAUX Ue| MGTAVCC G11 MGTAVCC G107z
VCCAUX MGTAVCC_G11 MGTAVCC_G10
AD17
AE16| VCCAUX
AETe| VCCAUX
=1 VCCAUX +1.8V +3.3V
AFLS 1\/cCaUX
AF17 A A XC7K4X0_FFG1156
Vie] VCCAUX
V7] VCCAUX
VCCAUX
XC7KA4XO0_FFG1156
H cis2 Hocizs A ciss H 1y
___470F __4nF ___470F ___47uF
GND GND
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REVISION RECORD

LTR ECO NO: APPROVED: DATE:
U1-X
0 Y18 Y20
GND GND
2 Y16 Y22
GND GND
4 Y14 Y30
GND GND
6 Y12 Y4
GND GND
18 Y10 Y7
I GND GND
20 W9 Y8
I GND GND
22 W5 Y9
I GND GND
24 W33 R5
GND GND
34 W23
== GND
4 W21
GND GND
7 W19
GND e
8 W15 —
GND -
N1 W13
GND
N10 Wil
GND
1 W1
GND
3 V9
GND
5 V8
GND
7 V7
GND
9 V4
GND
N2 V3 GND
N21 V26
GND
N23 V22
GND
N31 V20
GND
N5 V18
GND
N7 Vi4
GND
N9 V12
= GND
0 V10
= GND
2 [VE]
= GND
4 U5 GND
P16 U29
= GND
18 u23
= GND
20 U21
= GND
22 U2
= GND
28 ui9
= GND
3 Ui5
P U13 GND
= GND
Uil
= GND
8 ui0
S GND
9 Ul
—=— GND
R 8
= GND
R10 7
—— GND
R11 4
— GND
R13 32
= GND
R15 22
=== GND
R17 20
— GND
R19 8
— GND
R21 4
——= GND
R23 2
— GND
R25 1
Gi2 R9 | GND
GND
XC7K4X0_FFG1156
GND GND
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REVISION RECORD

LTR ECO NO: APPROVED: DATE:
AB+1.0V MGTAVCC_G10 AB+1.2V MGTAVTT_G10 AB+1.8V MGTVCCAUX_G10
T L9 T L10 T L11
1 />2 1 />2 1 />2
</ c301 C304 €307 €309 </ C313 c321 C333 c335 </ c287 €420
28F0121-1SR-10 22nF 22nF 22nF 22nF 28F0121-1SR-10 22nF 22nF 22nF 22nF FER0603 22nF 22nF
_ - - - - - _ - MPZ16085221A _ -
0201 | 0201 | o201 | o201 [ 0201 | 0201 | o201 | o201 [ 0201 | o201 |
6.3V 6.3V 6.3V 6.3V 6.3V 6.3V 6.3V 6.3V 6.3V 6.3V
C302 €305 C308 €310 C319 C322 C334 C336 c288 ca21
470nF 470nF 470nF 470nF 470nF 470nF 470nF 470nF 470nF 470nF
0201 | 0201 [ o201 [ o201 [ 0201 | 0201 [ o201 [ o201 [ 0201 | o201 |
6.3V 6.3V 6.3V 6.3V 6.3V 6.3V 6.3V 6.3V 6.3V 6.3V
€303 €306 €320 C325 €419
1uF 1uF 1uF 1uF 1uF
0201 | o201 | 0201 | o201 | 0201 |
6.3V 6.3V 6.3V 6.3V 6.3V
|l c289 | c290 o1 292 1 293
___ 47 ___ 4A7F __ 47 ___ 4A7F __ 47F
GND GND GND
AB+1.0V MGTAVCC_G11 AB+1.2V MGTAVTT_G11 AB+1.8V MGTVCCAUX_G11
T L12 T L13 T L14
1 />2 1 />2 1 />2
</ €294 €297 €300 C312 </ C315 C318 C326 C328 </ €330 C337
28F0121-1SR-10 22nF 22nF 22nF 22nF 28F0121-1SR-10 22nF 22nF 22nF 22nF FER0603 22nF 22nF
- - - | L | - L MPZ16085221A - L
0201 | 0201 | o201 | o201 [ 0201 | o201 | o201 | o201 [ 0201 | o201 |
6.3V 6.3V 6.3V 6.3V 6.3V 6.3V 6.3V 6.3V 6.3V 6.3V
€295 c298 c311 C314 C316 C323 C327 €329 c331 C338
470nF 470nF 470nF 470nF 470nF 470nF 470nF 470nF 470nF 470nF
0201 | 0201 [ o201 [ o201 [ 0201 | 0201 [ o201 [ o201 [ 0201 | o201 |
6.3V 6.3V 6.3V 6.3V 6.3V 6.3V 6.3V 6.3V 6.3V 6.3V
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REVISION RECORD
LTR ECO NO: APPROVED: DATE:
FMC +12V, +3.3V, VADJ] supply gating logic
place close to L12 FMC connector/sense resistors
+3.3V +3.3V +5.0V +3.3V
L12_VADJ SENSE_L12_VAD]
~ ~ +3.3v SENSE_L12_+3.3V FMC_L12_+3.3v
A ~ +3.3V SENSE_L12_+3.3V
8S x 2< x 0 o By FMC L12
4 ™ 14 ™ R219 © ~
u77 2 <« Address, 0b1001110X
— — use N N
3 5 R0OO5 3 7 —|
FMCLI2 PWREN [ 11 N ourssie , 2|4 VeI ESK  oSK
2le\0  ouT V22 > | 1seT GRS , > FMC_L12_PG_3v3 o<y <+ 3y
hutd diti i 4 1GND T < <
oo NL27WZ06 shutdown conditions L 91ir A
in ™
— more than 40ms at >4.4A <<¢ TPS2421 N N
hard fail at >5.5A ~ 0wl v | o<y 476
| | e >N o >R 100nF
| S S L
RE g e T
77GND a — S +3.3V — — Voo Sl;o 0201
- A GND GND 23&3 8
FMC_L12_+12.0V — — 7 LOCAL_I2C_SCL
+12.0V SENSE_L12_+12.0V e - = SCL — 25
e ~ oA e LOCAL_I2C_SDA
LTC2990
, R eSS GND
VvV uss = > — GND
R005 - p—
31vIN vouT - B =
ZIEN T
. > | ISET PGS ) FMC_L12 PG 12V
P GND cr
shutdown conditions o 9|
o <
more than 40ms at >1.25A a<g TPS2421
hard fail at >1.56A ~ N
(o)} LI:_, ‘ ‘v—!
FMC_L12_+12.0V GND - R
JR (o] o
FMC_L12_+3.3V FMC_L12_VADJ +12.0V SENSE_L12. +12.0V
A A A A
1106-C
L12_VAD] SENSE_L12_VADJ ~ ~
3 Y VA o FMC_L12_VAD] By FMC L12
D49 1 3p3v - g% 8>K Address, 0b1001111X
€39 13p3y R215 PSS xS«
A
c37 F40 ~ ~
—E 12POV VAD]_H B39 ROO5 +3.3V
12POV VADJ_H U89 A
2 3 [a\] [a\]
1|2 Pra
FMC_CONN_HPC-LPC G S 2<% 0 < %
i i
SI8424DB 2SS 2SS ca77
b b 100nF
u74 -
GND| GND| 1 e B 0201
- — 212 ADR1|-3
> V3 ADRO
?, Va4 ScL é LOCAL_I2C_SCL
~uinloolo |uinfoo| =< [N [o]m]o|o <~ GND SDA LOCAL_I2C_SDA
a5 5 ) i ] N R ] i ] e e
LTC2990
[ajalaYaYaYaYalaYalaYaYalalalaYalalalalalalaYaYala)
ZZZZZZZZ222 2222222tz GND
QO0O0O0OOLOLOLOLOLVLLLOLLOLOLOLLOLLLOLOLOLOLO — GND
Jo2] GND GND 35— FMC L12 vAD)  FMCL12 +3.3V - —
GND GND=5—% =1 (3] o] ferY [ [Ta] €] [=} o|m|o|o ||| [o
J23 E26 1940 9] Po] [N [2] (30 {sa] ISR [N se] (Y] [N [N (5] (o] ) )
J20 GND GND E29 0](0] (6] (6] (6] (6] [G][U][a]a]a] [a] [a] [a][a][a][a](a][a][a](a]
J17 gmg g“g E32 [ayalaYaYalaYalaYalalaYalalalaYalalaYaYala)
GND GND £ [ojulviosololviciviolvivioaolvlvivaciololo)
711 E38 G17 c1
35 GND GND 75 &g GND GND &2
7= GND GND 5> &1 GND GND -2
15 GND GND 55 =5 GND GND -2
T GND GNDF5= g GND GND 55
GND GND GND GND
K39 B7 [ Ci2
GND GND GND GND
K36 3106-] B10 G1 C13
GND GND GND GND
K33 Bil H39 Ci6
<30 | GND FMC_CONN_HPC-LPC GNDIg7z 36| C\D GND 577
GND GND 221 GND GND
K27 B15 H33 20
<o GND GND 573 —H35- GND 106.1 GND =57
GND GND 2= GND GND
21 2 oND BL2 H27 | 2 P 2
K1g | GND ND =555 o4 | GND FMC_CONN_HPC-LPC ND =555
GND GND = GND GND 52—
K15 B23 21 C28
<15 GND GND-55= 5 GND GND 55
GND GND =2 GND GND [-=22—
9 B27 5 C32
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6 5 4 3 2 1

REVISION RECORD
LTR ECO NO: APPROVED: DATE:
FMC +12V, +3.3V, VAD] supply gating logic
place close to L8 FMC connector/sense resistors
+3.3V +3.3V +5.0V +3.3V
A
~ ~ +3.3V SENSE_L8 +3.3V FMC L8 +3.3V L8 VAD] SENSE_L8_VADJ
@ A ~
8< » 2< x +3.3V  SENSE_LS_+3.3V
R 28 o %;# By FMC L8
u78 S ¢
- - o Uso < N N Address, 0b1001100X
3 1IN A2 veel2 3 IviN vouT -2
FMCLBPWREN [ — Linar ouryipo 2N AT o o
2 | N ~5 4 i 5 s=|-8 FMC_L8_PG_3V3 ]S> a S
GND  OUT Y2 ISET PG > . L8_PG_ S S
2 i i 4 | GND o <y < .
oo | N27WZ06 shutdown conditions P& RN < < i
in <
— more than 40ms at >4.4A %<2 TPS2421
hard fail at >5.5A ~ N ~ ~
c76
ke g & g ~ 100nF
GND 22 § +3.3V ¥ ¥ B —
_ A — — 10 0201**
- GND| GND| A\é% 2
8
+12.0V SENSE_L8_+12.0V FMC_L8_+12.0v — — ADRO LOCAL 12C SCL
A N B - oAkl LOCAL_I2C_SDA
2 f22 8> LTC2990
YAVAVA u92 e >v GND
R005 — GND
3 VIN VouT Z - - p—
EN FLT =— -
. > ISET PGS — FMC_L8 PG 12V
i GND cr
shutdown conditions o 9|
o n
more than 40ms at >1.25A =<3 TPS2421
hard fail at >1.56A ~ N
GND 22 R
FMC_L8_+12.0V L N S
FMC_L8_VADJ -
FMC L8 +3.3V A +12.0V SENSE_L8_+12.0V
A J103-C A A
L8_VADJ SENSE_L8_VADJ
D36 H40 FMC_L8_VAD]
038135 VL[S 3 ~ By FMC L8
3p3v B R218
€39 13p3v Z AN\ > 8o>F Address, 0b1001101X
ROO5 e >y  =e>v
G510V VAD HIE us3 3 S
12POV VADJ_H ) B +3.3V
1D D2 A
G S ~ ~
FMC_CONN_HPC-LPC ST842408 D o<
5% | 82
o — 4 — C475
< < 100nF
us3 —
GND| GND| I
L L Hvi veeHo 0201
- = 2\2 ADRI = |
213 ADRO
?, Va4 ScL é LOCAL_I2C_SCL
~uin]olo |uinfoo| =] [N [o]m]o|o <~ GND SDA LOCAL_I2C_SDA
) ra fsad IS ) FRd Fed el i i i C R R CERd ] I ] ] ] ] ]
LTC2990
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ZZZZ2ZZ2ZZZ2Z2ZZZ2Z2ZZ22ZZ2Z2Z22Z222 GND
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GND GND 128 | GND GND |=£2—
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1

additional main supply decoupling

+1.0V +1.0V
ca73 c491 C526 C529
22nF 22nF 22nF 22nF
0201 | o201 | 0201 | 0201 |
6.3V 6.3V 6.3V 6.3V
€482 €493 c527 €530
470nF 470nF 470nF 470nF
0201 | o201 | 0201 | 0201 |
6.3V 6.3V 6.3V 6.3V
€483 C528
1uF 1uF
0201 | 0201 |
6.3V 6.3V
cs38 I+ 1 cs00 1 cs36
_ a7 a7
7343
330uF
GND GND
+12.0V
Desktop / AMC switch o
S
~—
+3.3V
X
<
~—
MP+3.3V .
Al B1
MP+3.3V_MON GND
DPDT -
N2 o A2 B2
AMC_MP+3.3V AVAVAY | <_> — POWER_ENABLE
R001 I I
| | +3.3V
I I
A3 | | B3
SS_22D0205_G N
@« Y
2<L8
|
(] UC_POWER ENABLE
o
i X
[e)) o
=< S
|
GND
AMC_+12.0V Power injection block 2.0 Fan power connector
10A, 150V rated SG 5.6.13
18
1 2
L]

HEADER_POWER_10A_150V

GND

+3.3V
€502 €505
22nF 22nF
0201 | o201 |
6.3V 6.3V
€503 €506
470nF 470nF
0201 | o201 |
6.3V 6.3V
C504
1uF
0201 |
6.3V
csa0 I+ 1 cs12
_ 47
7343
330uF
GND

try to fit

there is one 330uF tant per power supply - can go anywhere

each network as close to each ferrite/sense resistor as possible

;

TP1
TEST_LOOP

!

TP2
TEST_LOOP

!

TP3
TEST_LOOP

!

TP4
TEST_LOOP

!

TP5
TEST_LOOP

!

GND TP6
- TEST_LOOP

REVISION RECORD
LTR ECO NO: APPROVED: DATE:
+2.5V +1.8V
c514 cs17 c143 Cl146
22nF 22nF 22nF 22nF
0201 | 0201 | 0201 | o201 |
6.3V 6.3V 6.3V 6.3V
Cs515 C518 C144 c218
470nF 470nF 470nF 470nF
0201 | 0201 | 0201 | o201 |
6.3V 6.3V 6.3V 6.3V
C516 c145
1uF 1uF
0201 | 0201 |
6.3V 6.3V
ciz3 It 1 cs2a csay I+ 1 cass
_ a7 _ a7
7343 7343
330uF 330uF
GND GND
L8_VAD) L12_VADJ
C249 c252 c258 ca27
22nF 22nF 22nF 22nF
0201 | o201 | 0201 | o201 |
6.3V 6.3V 6.3V 6.3V
€250 c255 c279 ca36
470nF 470nF 470nF 470nF
0201 | o201 | 0201 | o201 |
6.3V 6.3V 6.3V 6.3V
C251 C386
1uF 1uF
0201 | 0201 |
6.3V 6.3V
c257 I 56 cazg I+ | ca37
_ 47 - _ 4.7UF
7343 7343
330uF 330uF
GND GND
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CLKSYNC1
CLKSYNC2
CLKSYNC3
CLKSYNC4

CLKSYNC6
CLKSYNC?7

S

REVISION RECORD

LTR ECO NO: APPROVED: DATE:
SWITCHER-INTVCC 5V 3 A
/
VOUT;* 50V VOUT_+3.3v Use low ESR ceramic caps here
+5.0V
u62-D ~
Al
comp&L
PHMODEﬁ | caa0 2 ~ +12.0vV VOUT_+5.0vV
CLKIN | AS _ 100pF & A
B5
CLKOUT -7~ ~ U62-B U62-C R157 U62-A
" NoDE <2 > PGOOD_+5.0V SVIN|-22 vouT &k PGND |22
A4 - D5 D1 B3
FREQ o | VIN @ VOUT D2 RO03 PGND %)
PGOOD A3 VIN VOUT BT PGND D3
RUN B VOUT 5 PGND =]
SGND D VOUT PGND
TRACK/SS R164 LTM4623 1430
vFB |-BL L IAA/\~2 <] POWER ENABLE . 10uF L ca
1210 LTM4623 _ 47uF LTM4623
O0R 25V GND
LTM4623 1
o~ = -
& _1 cas4
ol v o e I —_1oonF  Track Master _ GND
o >8 9 >4 g . -
2SS 2> g! X 30ms ramp time 0->5V D
3 S o % +5.0V S
3 =
LR
NN
1k GND
5V step down requires 2MHz switching freg. . . .
GND GND additional load to increase discharge rate—
datasheet egn. wrong, should be 1 1
f(Hz)=1MHz+1.6e11/RFSET - -
1.8V, 3A
VOUT_+3.3V VOUT_+5.0vV
Use low ESR ceramic caps here
u23-D ~N ~N +1.8V
Al
COMP [-5=>- ul . 5SS
PHE’ILOKI?'E A5 S =1 N g +12.0V VOUT_+1.8V
CLKOUT B2 b b A u23-A
INTVCC _ _
MODE (53 > PGOOD_+1.8V U238 s y23-C o L A R203 PGND |22
i | S o — ouTEst ook
RUN53 VIN B2 vouT (22 ROO1 PGND |23
SGND V] R119 VOUT EZ PGND
TRACK&ES BL 2 POWER_ENABLE LTM4623 L 434 vour
OR, DNF BB }glfg LTM4623 S Loz
r R u
LTM4623 +12.0v 25V _| GNP
o = o
i . R364
ggﬁ gl 8 agx 2 1 GND
3 ' & VVAA p—
2SR 3 ! Y o 100k -
A S % 3 | e
& —_
77GND 77GND
SWITCHER-INTVCC
gS @
S
791kHz, 8 phases
U64 RC_SWITCH-SPDT
Llvia SET|L6 st 0402 R/R switch selects SSFM enabled or disabled
E ShD 21 3y, ) SSFM ENABLED default (OR between 1 & 3)
PH1 V+D =5 X1
> 12 , . COMPANY: .
6 o o 1 6 phases, parallel 4601s using opposite 180deg phases Impenal College/CERN
EIOUT  17oss00  OUTS— LTM4606 is typically 800kHz
LTM4601 is typically 850kHz TITLE:
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REVISION RECORD
LTR ECO NO: APPROVED: DATE:
+1.0V
VOUT_+1.0V
A
) u21-C R129 U21-A
0402 R/R switch selects LOCAL or REMOTE +1.0V feedback 1 OV 2 A vout|- 2L IAAN-2 pnD 2L
+ VOUT PGND
LOCAL sense default (OR between 1 & 3) . J 4 vouT -2 RO01 PCND [ D3
J4 D4
VOUT [z PGND |52
VOUT w PGND
vout (38 3Nz PGND |22
VOUT_+1.0V VOUT i) 088 ¢ PGND 5
A vouT| 22 N PGND | E3
vour -7 ) PGND -5 Use low ESR ceramic caps here ~ *120V
VOUT_+1.0V VOUT_+3.3V VOUT—5—9 PGND -E& p A
VOUT gs—— w PGND =
A vouT &3 334z PGND |-EZ
vouT & g88 2 PGND |4 v21-8
v21D K> emm e PGND |2 VIN|-AL
comp |-ALL ~ vour e —1 | | PGND |22 VIN|22
DIFFvOUT 12 ° vouTZ | PGND -4 VIN RS
DRVCC (12 32 VOUT(H&—— PGND |2 VINHRE
IN‘F\?CECF A7 ¥88¥ K10 Nu:'xN > PGND F7 VIN A6 _ 1 ca00 _1_ c415
= C1 — Kil == PGND -2 VIN =57
=) MARGO 575 VOUT 7 5S8R 6 PGND -5 VIN|£> —— 10uF . 10uF
A~ & MARG1 275 > PGOOD_+1.0V VOUT 15 | ] PGND 7 VIN|-E% g\llo g\llo
. B MPGM =75 | R197 VOUT % B PGND |-&5 VIN 5=
X XI@ e PGOOD |2 ) ) VOUT = PGND |55 VIN 2
¢ s PLLIN ] CLKSYNC2 VOUT |- w PGND VIN
> @ RUN A10 VOUT L5 TSN > G4 B6
OR 3393 PGND VIN
™ dJd H12 R152 L6 <O ® G5 C1
SGND 35 ) VOUT = R PGND |22 VIN 5
& TRACK/SS 22> - 1 POWER_ENABLE VOUT (=2 N PGND [ VINHES ‘
VFB M2 OR, DNF VOUT _() PGND e VIN &) GND
VOSNS- 75 ’ VOUT 5 I PGND |5 VIN -2 —4
VOSNS+ 55 +12.0V VOUT 557 PGND |7 VIN 22 Z
VOUT_LCL = VOUT (i PGND Hi5— VIN
oo VOUT rs— GND PGND 5——
LTM4601 & o 2 1 H3 LTM4601
a VOUT PGND |
I 398 G R363 3 — 7
VOUT PGND -
_ . 220pF 8 X 1 vouT (i PGND |2
S 100k VOUT -2 PGND -5
a VOUT -2 PGND [-piz
= VOUT (e PGND g
~ VOUT [-e PGND
VOUT
n< % VOUT g LTM4601 GND
2<u vout p—
< —
+1.0V < LTM4601
GND
R316 1
T 1 2 — VOUT_+5.0V
AN - R
OR
R201 _[ GND
LAAA-2 -
GND QR ~ VOUT_+1.0V
_ © X A
R t Se 2<3 uUe1-C U61-A
emote nse < vour (3 PGND 25
VOUT PGND |4
Run tracks on IL? to FPGA core 33 D3
VOUT PGND
. vouT24 PGND |22
Make sure connection only made N PGND 22
vouT 32 95 3 PGND |22
[32} F
to power/gnd under fpga vouT Z $288 3 PGND -EL
vouT 38 PGND|-E2
) YouT i | PGNDI"E7 Use low ESR ceramic caps here ~ +120V
% o VOUT a PGND = se Iow ceramic caps nere A
2y VOUT Hes—— PGND [-£2
er— 2335 s
comp AL . vouT & 8§88 3 PGND |4 VIN|AL
DIFFvOUT 12 VOUT K2 e PGND |2 VIN|22
DRVCC [-E12 vouTe— 4 | | PGND |22 VIN RS
FSET o2 GND vouT (7 L PGND |2 VINHRE
INTVCC [-a75 — VOUT Hes— PGND |2 VIN =22 I P
MARGO 575 Z VOUT =5 w PGND |- VIN =52
MARG 375 VOUT gy 339 PGND ¢ VIN 5> —— 10uF  ___ 10uF
MPGM -=25 VOUT 7 5S8R 6 PGND -5 VIN|-E% 1210 1210
PGOOD VOUT [+ | ] PGND VIN 25V 25V
PLLIN B8 (] CLKSYNCE VOUT |2 PGND |-&L VN2
A10 3 | ] G2 BS
RUN 75 VOUT PGND |25 VIN 52
SGND 35 VOUT (& n PGND &7 VIN &>
TRACK/SS 35 VOUT =2 ERE: PGND -2 VIN &5
VFB i3 VOUT 5 5S8R 6 PGND |22 VINE5 ‘
VOSNS- 75 VOUT 5 | PGND |55 VIN = GND
VOSNS+ 55 VOUT |75 B PGND |5 VIN -2 —4
VOUT_LCL —L ca28 VOUT 55 PGND[-Z5 VIN 2 -
—— 100pF VOUT 57 PGND 37 VIN
LTM4601 vouT HEE PGND[HIL——
VOUT Fzs—— GND PGND Frs— LTM4601
VOUT = —4 PGND [-rr
GND VOUT 7 - PGND H5
— VOUT e PGND -2
Z VOUT 22 PGND -5
VOUT = PGND &
VOUT e PGND g
VOUT |-zs PGND
VOUT 775
vour 10 LTM4601 GND
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REVISION RECORD

LTR ECO NO: APPROVED: DATE:
U85-A
el AB+1.0V, 12A
PGND -5 u I 4
PGND
PGND [-5£
PGND -2
PGND 7
PGND 5 U34-A
PGND g3 D1
PGND =+ + PGND (=
PGND -E= u 4 PGND |55
PGND -2 PGND
PGND = VOUT_AB+1.0V VOUT_+3.3V VOUT_+5.0V PGND [-ge
PGND (=7 A PGND -2
PGND [ PGND (7
PGND = U85-D PGND =
PGND ALL ~ B PGND g5
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