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ANSI/VITA 57.1:
For all differential pairs:
Recommendation 5.3: When signals are routed differentially each pair should provide a differential impedance of 100Ω +/- 10%

For FMCx_CLK0M2C and FMCx_CLK0C2M pairs:
Rule 5.22: Clock traces shall provide a differential impedance of 100Ω +/-10%
Rule 5.23: The differential length mismatch on each differential clock pair shall be a maximium 11ps.

For the FMCx_DP0 pairs:
Rule 5.43: The differential length mismatch on each differential data pair shall 1ps.

For the FMCx_GBTCLK0M2C pairs:
Rule 5.48: Clock traces shall provide a differential impedance of 100Ω +/-10%
Rule 5.49: The differential length mismatch on each differential clock pair shall 11ps.

PIB301 COB3 

PIB401 COB4 

PIB501 COB5 

PIB601 COB6 

PIC15301 

PIC15302 
COC153 

PIC15401 

PIC15402 
COC154 

PIC15501 

PIC15502 
COC155 

PIC15601 

PIC15602 
COC156 

PIC15701 

PIC15702 
COC157 

PIC15801 

PIC15802 
COC158 

PIC15901 

PIC15902 
COC159 

PIC16001 

PIC16002 
COC160 

PIC16101 

PIC16102 
COC161 

PIC16201 

PIC16202 
COC162 

PIC16301 

PIC16302 
COC163 

PIC16401 

PIC16402 
COC164 

PIC16501 

PIC16502 
COC165 

PIC16601 

PIC16602 
COC166 

PIC16701 

PIC16702 
COC167 

PIC16801 

PIC16802 
COC168 

PIC16901 

PIC16902 
COC169 

PIC17001 

PIC17002 
COC170 

PIC17101 

PIC17102 
COC171 

PIC17201 

PIC17202 
COC172 

PIJ10c1 

PIJ10c2 

PIJ10c3 

PIJ10c4 

PIJ10c5 

PIJ10c6 

PIJ10c7 

PIJ10c8 

PIJ10c9 

PIJ10c10 

PIJ10c11 

PIJ10c12 

PIJ10c13 

PIJ10c14 

PIJ10c15 

PIJ10c16 

PIJ10c17 

PIJ10c18 

PIJ10c19 

PIJ10c20 

PIJ10c21 

PIJ10c22 

PIJ10c23 

PIJ10c24 

PIJ10c25 

PIJ10c26 

PIJ10c27 

PIJ10c28 

PIJ10c29 

PIJ10c30 

PIJ10c31 

PIJ10c32 

PIJ10c33 

PIJ10c34 

PIJ10c35 

PIJ10c36 

PIJ10c37 

PIJ10c38 

PIJ10c39 

PIJ10c40 

COJ1A 

PIJ10d1 

PIJ10d2 

PIJ10d3 

PIJ10d4 

PIJ10d5 

PIJ10d6 

PIJ10d7 

PIJ10d8 

PIJ10d9 

PIJ10d10 

PIJ10d11 

PIJ10d12 

PIJ10d13 

PIJ10d14 

PIJ10d15 

PIJ10d16 

PIJ10d17 

PIJ10d18 

PIJ10d19 

PIJ10d20 

PIJ10d21 

PIJ10d22 

PIJ10d23 

PIJ10d24 

PIJ10d25 

PIJ10d26 

PIJ10d27 

PIJ10d28 

PIJ10d29 

PIJ10d30 

PIJ10d31 

PIJ10d32 

PIJ10d33 

PIJ10d34 

PIJ10d35 

PIJ10d36 

PIJ10d37 

PIJ10d38 

PIJ10d39 

PIJ10d40 

COJ1B 

PIJ10g1 

PIJ10g2 

PIJ10g3 

PIJ10g4 

PIJ10g5 

PIJ10g6 

PIJ10g7 

PIJ10g8 

PIJ10g9 

PIJ10g10 

PIJ10g11 

PIJ10g12 

PIJ10g13 

PIJ10g14 

PIJ10g15 

PIJ10g16 

PIJ10g17 

PIJ10g18 

PIJ10g19 

PIJ10g20 

PIJ10g21 

PIJ10g22 

PIJ10g23 

PIJ10g24 

PIJ10g25 

PIJ10g26 

PIJ10g27 

PIJ10g28 

PIJ10g29 

PIJ10g30 

PIJ10g31 

PIJ10g32 

PIJ10g33 

PIJ10g34 

PIJ10g35 

PIJ10g36 

PIJ10g37 

PIJ10g38 

PIJ10g39 

PIJ10g40 

COJ1C 

PIJ10h1 

PIJ10h2 

PIJ10h3 

PIJ10h4 

PIJ10h5 

PIJ10h6 

PIJ10h7 

PIJ10h8 

PIJ10h9 

PIJ10h10 

PIJ10h11 

PIJ10h12 

PIJ10h13 

PIJ10h14 

PIJ10h15 

PIJ10h16 

PIJ10h17 

PIJ10h18 

PIJ10h19 

PIJ10h20 

PIJ10h21 

PIJ10h22 

PIJ10h23 

PIJ10h24 

PIJ10h25 

PIJ10h26 

PIJ10h27 

PIJ10h28 

PIJ10h29 

PIJ10h30 

PIJ10h31 

PIJ10h32 

PIJ10h33 

PIJ10h34 

PIJ10h35 

PIJ10h36 

PIJ10h37 

PIJ10h38 

PIJ10h39 

PIJ10h40 

COJ1D 

PIJ130c1 

PIJ130c2 

PIJ130c3 

PIJ130c4 

PIJ130c5 

PIJ130c6 

PIJ130c7 

PIJ130c8 

PIJ130c9 

PIJ130c10 

PIJ130c11 

PIJ130c12 

PIJ130c13 

PIJ130c14 

PIJ130c15 

PIJ130c16 

PIJ130c17 

PIJ130c18 

PIJ130c19 

PIJ130c20 

PIJ130c21 

PIJ130c22 

PIJ130c23 

PIJ130c24 

PIJ130c25 

PIJ130c26 

PIJ130c27 

PIJ130c28 

PIJ130c29 

PIJ130c30 

PIJ130c31 

PIJ130c32 

PIJ130c33 

PIJ130c34 

PIJ130c35 

PIJ130c36 

PIJ130c37 

PIJ130c38 

PIJ130c39 

PIJ130c40 

COJ13A 

PIJ130d1 

PIJ130d2 

PIJ130d3 

PIJ130d4 

PIJ130d5 

PIJ130d6 

PIJ130d7 

PIJ130d8 

PIJ130d9 

PIJ130d10 

PIJ130d11 

PIJ130d12 

PIJ130d13 

PIJ130d14 

PIJ130d15 

PIJ130d16 

PIJ130d17 

PIJ130d18 

PIJ130d19 

PIJ130d20 

PIJ130d21 

PIJ130d22 

PIJ130d23 

PIJ130d24 

PIJ130d25 

PIJ130d26 

PIJ130d27 

PIJ130d28 

PIJ130d29 

PIJ130d30 

PIJ130d31 

PIJ130d32 

PIJ130d33 

PIJ130d34 

PIJ130d35 

PIJ130d36 

PIJ130d37 

PIJ130d38 

PIJ130d39 

PIJ130d40 

COJ13B 

PIJ130g1 

PIJ130g2 

PIJ130g3 

PIJ130g4 

PIJ130g5 

PIJ130g6 

PIJ130g7 

PIJ130g8 

PIJ130g9 

PIJ130g10 

PIJ130g11 

PIJ130g12 

PIJ130g13 

PIJ130g14 

PIJ130g15 

PIJ130g16 

PIJ130g17 

PIJ130g18 

PIJ130g19 

PIJ130g20 

PIJ130g21 

PIJ130g22 

PIJ130g23 

PIJ130g24 

PIJ130g25 

PIJ130g26 

PIJ130g27 

PIJ130g28 

PIJ130g29 

PIJ130g30 

PIJ130g31 

PIJ130g32 

PIJ130g33 

PIJ130g34 

PIJ130g35 

PIJ130g36 

PIJ130g37 

PIJ130g38 

PIJ130g39 

PIJ130g40 

COJ13C 

PIJ130h1 

PIJ130h2 

PIJ130h3 

PIJ130h4 

PIJ130h5 

PIJ130h6 

PIJ130h7 

PIJ130h8 

PIJ130h9 

PIJ130h10 

PIJ130h11 

PIJ130h12 

PIJ130h13 

PIJ130h14 

PIJ130h15 

PIJ130h16 

PIJ130h17 

PIJ130h18 

PIJ130h19 

PIJ130h20 

PIJ130h21 

PIJ130h22 

PIJ130h23 

PIJ130h24 

PIJ130h25 

PIJ130h26 

PIJ130h27 

PIJ130h28 

PIJ130h29 

PIJ130h30 

PIJ130h31 

PIJ130h32 

PIJ130h33 

PIJ130h34 

PIJ130h35 

PIJ130h36 

PIJ130h37 

PIJ130h38 

PIJ130h39 

PIJ130h40 

COJ13D 

PIR101 

PIR102 
COR1 

PIR201 

PIR202 
COR2 

PIR301 

PIR302 
COR3 

PIR13301 

PIR13302 

COR133 

PIR13501 

PIR13502 
COR135 

PIR13601 

PIR13602 
COR136 

PIJ10h2 

PIR101 

PO\FMC10PRSNTM2C0N 

PIJ10d34 

PIR301 
NL\FMC10TRST 

PIJ130h2 

PIR13301 

PO\FMC20PRSNTM2C0N 

PIJ130d34 

PIR13501 
NL\FMC20TRST 

PIJ10g3 POFMC10CLK0C2M0N 
PIJ10g2 POFMC10CLK0C2M0P 

PIJ10h5 POFMC10CLK0M2C0N 
PIJ10h4 POFMC10CLK0M2C0P 

PIJ10c3 POFMC10DP0C2M0N 
PIJ10c2 POFMC10DP0C2M0P 

PIJ10c7 POFMC10DP0M2C0N 
PIJ10c6 POFMC10DP0M2C0P 

PIJ10d5 POFMC10GBTCLK0M2C0N 
PIJ10d4 POFMC10GBTCLK0M2C0P 

PIJ10c30 POFMC10SCL 
PIJ10c31 POFMC10SDA 

PIJ10d29 POFMC10TCK 
PIJ10d30 POFMC10TDI 
PIJ10d31 POFMC10TDO 

PIJ10d33 POFMC10TMS 

PIJ10h1 POFMC10VREFAM2C 

PIJ130g3 POFMC20CLK0C2M0N 
PIJ130g2 POFMC20CLK0C2M0P 

PIJ130h5 POFMC20CLK0M2C0N 
PIJ130h4 POFMC20CLK0M2C0P 

PIJ130c34 

PIR13601 
NLFMC20GA0 

PIJ130c30 POFMC20SCL 
PIJ130c31 POFMC20SDA 

PIJ130d29 POFMC20TCK 
PIJ130d30 POFMC20TDI 
PIJ130d31 POFMC20TDO 

PIJ130d33 POFMC20TMS 

PIJ130h1 POFMC20VREFAM2C 

PIJ10d1 

PIJ130d1 

PIR201 

NLFMCx0PGC2M 

POFMCx0PGC2M 

PIB301 

PIB401 

PIB501 

PIB601 

PIC15301 PIC15401 PIC15501 PIC15601 PIC15701 PIC15801 PIC15901 PIC16001 PIC16101 PIC16201 

PIC16301 PIC16401 PIC16501 PIC16601 PIC16701 PIC16801 PIC16901 PIC17001 PIC17101 PIC17201 

PIJ10c1 

PIJ10c4 

PIJ10c5 

PIJ10c8 

PIJ10c9 

PIJ10c12 

PIJ10c13 

PIJ10c16 

PIJ10c17 

PIJ10c20 

PIJ10c21 

PIJ10c24 

PIJ10c25 

PIJ10c28 

PIJ10c29 

PIJ10c32 

PIJ10c33 

PIJ10c34 

PIJ10c36 

PIJ10c38 

PIJ10c40 

PIJ10d2 

PIJ10d3 

PIJ10d6 

PIJ10d7 

PIJ10d10 

PIJ10d13 

PIJ10d16 

PIJ10d19 

PIJ10d22 

PIJ10d25 

PIJ10d28 

PIJ10d35 

PIJ10d37 

PIJ10d39 

PIJ10g1 

PIJ10g4 

PIJ10g5 

PIJ10g8 

PIJ10g11 

PIJ10g14 

PIJ10g17 

PIJ10g20 

PIJ10g23 

PIJ10g26 

PIJ10g29 

PIJ10g32 

PIJ10g35 

PIJ10g38 

PIJ10g40 

PIJ10h3 

PIJ10h6 

PIJ10h9 

PIJ10h12 

PIJ10h15 

PIJ10h18 

PIJ10h21 

PIJ10h24 

PIJ10h27 

PIJ10h30 

PIJ10h33 

PIJ10h36 

PIJ10h39 

PIJ130c1 

PIJ130c4 

PIJ130c5 

PIJ130c8 

PIJ130c9 

PIJ130c12 

PIJ130c13 

PIJ130c16 

PIJ130c17 

PIJ130c20 

PIJ130c21 

PIJ130c24 

PIJ130c25 

PIJ130c28 

PIJ130c29 

PIJ130c32 

PIJ130c33 

PIJ130c36 

PIJ130c38 

PIJ130c40 

PIJ130d2 

PIJ130d3 

PIJ130d6 

PIJ130d7 

PIJ130d10 

PIJ130d13 

PIJ130d16 

PIJ130d19 

PIJ130d22 

PIJ130d25 

PIJ130d28 

PIJ130d35 

PIJ130d37 

PIJ130d39 

PIJ130g1 

PIJ130g4 

PIJ130g5 

PIJ130g8 

PIJ130g11 

PIJ130g14 

PIJ130g17 

PIJ130g20 

PIJ130g23 

PIJ130g26 

PIJ130g29 

PIJ130g32 

PIJ130g35 

PIJ130g38 

PIJ130g40 

PIJ130h3 

PIJ130h6 

PIJ130h9 

PIJ130h12 

PIJ130h15 

PIJ130h18 

PIJ130h21 

PIJ130h24 

PIJ130h27 

PIJ130h30 

PIJ130h33 

PIJ130h36 

PIJ130h39 

PIJ130c2 

PIJ130c3 

PIJ130c6 

PIJ130c7 

PIJ130d4 

PIJ130d5 

PIC16902 PIC17002 PIC17102 PIC17202 

PIJ130g39 

PIJ130h40 

PIR13302 

PIC15902 PIC16002 PIC16102 PIC16202 PIJ10g39 

PIJ10h40 

PIR102 

PIJ10d32 

PIJ130d32 

PIR202 

PIR302 

PIR13502 PIR13602 

PIC15502 PIC15602 PIC15702 PIC15802 PIJ10c39 

PIJ10d36 

PIJ10d38 

PIJ10d40 

PIC16502 PIC16602 PIC16702 PIC16802 

PIJ130c39 

PIJ130d36 

PIJ130d38 

PIJ130d40 

PIC15302 PIC15402 

PIC16302 PIC16402 

PIJ10c35 

PIJ10c37 

PIJ130c35 

PIJ130c37 

PIJ10g7 

NLFMC10LA0N0330000 

NLFMC10LA0N0 

POFMC10LA0N0330000 

PIJ10d9 

NLFMC10LA0N0330000 

NLFMC10LA0N1 

POFMC10LA0N0330000 

PIJ10h8 

NLFMC10LA0N0330000 

NLFMC10LA0N2 

POFMC10LA0N0330000 

PIJ10g10 

NLFMC10LA0N0330000 

NLFMC10LA0N3 

POFMC10LA0N0330000 

PIJ10h11 

NLFMC10LA0N0330000 

NLFMC10LA0N4 

POFMC10LA0N0330000 

PIJ10d12 

NLFMC10LA0N0330000 

NLFMC10LA0N5 

POFMC10LA0N0330000 

PIJ10c11 

NLFMC10LA0N0330000 

NLFMC10LA0N6 

POFMC10LA0N0330000 

PIJ10h14 

NLFMC10LA0N0330000 

NLFMC10LA0N7 

POFMC10LA0N0330000 

PIJ10g13 

NLFMC10LA0N0330000 

NLFMC10LA0N8 

POFMC10LA0N0330000 

PIJ10d15 

NLFMC10LA0N0330000 

NLFMC10LA0N9 

POFMC10LA0N0330000 

PIJ10c15 

NLFMC10LA0N0330000 

NLFMC10LA0N10 

POFMC10LA0N0330000 

PIJ10h17 

NLFMC10LA0N0330000 

NLFMC10LA0N11 

POFMC10LA0N0330000 

PIJ10g16 

NLFMC10LA0N0330000 

NLFMC10LA0N12 

POFMC10LA0N0330000 

PIJ10d18 

NLFMC10LA0N0330000 

NLFMC10LA0N13 

POFMC10LA0N0330000 

PIJ10c19 

NLFMC10LA0N0330000 

NLFMC10LA0N14 

POFMC10LA0N0330000 

PIJ10h20 

NLFMC10LA0N0330000 

NLFMC10LA0N15 

POFMC10LA0N0330000 

PIJ10g19 

NLFMC10LA0N0330000 

NLFMC10LA0N16 

POFMC10LA0N0330000 

PIJ10d21 

NLFMC10LA0N0330000 

NLFMC10LA0N17 

POFMC10LA0N0330000 

PIJ10c23 

NLFMC10LA0N0330000 

NLFMC10LA0N18 

POFMC10LA0N0330000 

PIJ10h23 

NLFMC10LA0N0330000 

NLFMC10LA0N19 

POFMC10LA0N0330000 

PIJ10g22 

NLFMC10LA0N0330000 

NLFMC10LA0N20 

POFMC10LA0N0330000 

PIJ10h26 

NLFMC10LA0N0330000 

NLFMC10LA0N21 

POFMC10LA0N0330000 

PIJ10g25 

NLFMC10LA0N0330000 

NLFMC10LA0N22 

POFMC10LA0N0330000 

PIJ10d24 

NLFMC10LA0N0330000 

NLFMC10LA0N23 

POFMC10LA0N0330000 

PIJ10h29 

NLFMC10LA0N0330000 

NLFMC10LA0N24 

POFMC10LA0N0330000 

PIJ10g28 

NLFMC10LA0N0330000 

NLFMC10LA0N25 

POFMC10LA0N0330000 

PIJ10d27 

NLFMC10LA0N0330000 

NLFMC10LA0N26 

POFMC10LA0N0330000 

PIJ10c27 

NLFMC10LA0N0330000 

NLFMC10LA0N27 

POFMC10LA0N0330000 PIJ10h32 

NLFMC10LA0N0330000 NLFMC10LA0N28 POFMC10LA0N0330000 
PIJ10g31 NLFMC10LA0N0330000 

NLFMC10LA0N29 
POFMC10LA0N0330000 

PIJ10h35 

NLFMC10LA0N0330000 

NLFMC10LA0N30 

POFMC10LA0N0330000 

PIJ10g34 

NLFMC10LA0N0330000 

NLFMC10LA0N31 

POFMC10LA0N0330000 

PIJ10h38 

NLFMC10LA0N0330000 

NLFMC10LA0N32 

POFMC10LA0N0330000 

PIJ10g37 

NLFMC10LA0N0330000 

NLFMC10LA0N33 

POFMC10LA0N0330000 

PIJ10g6 

NLFMC10LA0P0330000 

NLFMC10LA0P0 

POFMC10LA0P0330000 

PIJ10d8 

NLFMC10LA0P0330000 

NLFMC10LA0P1 

POFMC10LA0P0330000 

PIJ10h7 

NLFMC10LA0P0330000 

NLFMC10LA0P2 

POFMC10LA0P0330000 

PIJ10g9 

NLFMC10LA0P0330000 

NLFMC10LA0P3 

POFMC10LA0P0330000 

PIJ10h10 

NLFMC10LA0P0330000 

NLFMC10LA0P4 

POFMC10LA0P0330000 

PIJ10d11 

NLFMC10LA0P0330000 

NLFMC10LA0P5 

POFMC10LA0P0330000 

PIJ10c10 

NLFMC10LA0P0330000 

NLFMC10LA0P6 

POFMC10LA0P0330000 

PIJ10h13 

NLFMC10LA0P0330000 

NLFMC10LA0P7 

POFMC10LA0P0330000 

PIJ10g12 

NLFMC10LA0P0330000 

NLFMC10LA0P8 

POFMC10LA0P0330000 

PIJ10d14 

NLFMC10LA0P0330000 

NLFMC10LA0P9 

POFMC10LA0P0330000 

PIJ10c14 

NLFMC10LA0P0330000 

NLFMC10LA0P10 

POFMC10LA0P0330000 

PIJ10h16 

NLFMC10LA0P0330000 

NLFMC10LA0P11 

POFMC10LA0P0330000 

PIJ10g15 

NLFMC10LA0P0330000 

NLFMC10LA0P12 

POFMC10LA0P0330000 

PIJ10d17 

NLFMC10LA0P0330000 

NLFMC10LA0P13 

POFMC10LA0P0330000 

PIJ10c18 

NLFMC10LA0P0330000 

NLFMC10LA0P14 

POFMC10LA0P0330000 

PIJ10h19 

NLFMC10LA0P0330000 

NLFMC10LA0P15 

POFMC10LA0P0330000 

PIJ10g18 

NLFMC10LA0P0330000 

NLFMC10LA0P16 

POFMC10LA0P0330000 

PIJ10d20 

NLFMC10LA0P0330000 

NLFMC10LA0P17 

POFMC10LA0P0330000 

PIJ10c22 

NLFMC10LA0P0330000 

NLFMC10LA0P18 

POFMC10LA0P0330000 

PIJ10h22 

NLFMC10LA0P0330000 

NLFMC10LA0P19 

POFMC10LA0P0330000 

PIJ10g21 

NLFMC10LA0P0330000 

NLFMC10LA0P20 

POFMC10LA0P0330000 

PIJ10h25 

NLFMC10LA0P0330000 

NLFMC10LA0P21 

POFMC10LA0P0330000 

PIJ10g24 

NLFMC10LA0P0330000 

NLFMC10LA0P22 

POFMC10LA0P0330000 

PIJ10d23 

NLFMC10LA0P0330000 

NLFMC10LA0P23 

POFMC10LA0P0330000 PIJ10h28 
NLFMC10LA0P0330000 NLFMC10LA0P24 POFMC10LA0P0330000 

PIJ10g27 NLFMC10LA0P0330000 
NLFMC10LA0P25 

POFMC10LA0P0330000 

PIJ10d26 

NLFMC10LA0P0330000 

NLFMC10LA0P26 

POFMC10LA0P0330000 

PIJ10c26 

NLFMC10LA0P0330000 

NLFMC10LA0P27 

POFMC10LA0P0330000 

PIJ10h31 

NLFMC10LA0P0330000 

NLFMC10LA0P28 

POFMC10LA0P0330000 

PIJ10g30 

NLFMC10LA0P0330000 

NLFMC10LA0P29 

POFMC10LA0P0330000 

PIJ10h34 

NLFMC10LA0P0330000 

NLFMC10LA0P30 

POFMC10LA0P0330000 

PIJ10g33 

NLFMC10LA0P0330000 

NLFMC10LA0P31 

POFMC10LA0P0330000 

PIJ10h37 

NLFMC10LA0P0330000 

NLFMC10LA0P32 

POFMC10LA0P0330000 

PIJ10g36 

NLFMC10LA0P0330000 

NLFMC10LA0P33 

POFMC10LA0P0330000 

PIJ130g7 

NLFMC20LA0N0330000 

NLFMC20LA0N0 

POFMC20LA0N0330000 

PIJ130d9 

NLFMC20LA0N0330000 

NLFMC20LA0N1 

POFMC20LA0N0330000 

PIJ130h8 

NLFMC20LA0N0330000 

NLFMC20LA0N2 

POFMC20LA0N0330000 

PIJ130g10 

NLFMC20LA0N0330000 

NLFMC20LA0N3 

POFMC20LA0N0330000 

PIJ130h11 

NLFMC20LA0N0330000 

NLFMC20LA0N4 

POFMC20LA0N0330000 

PIJ130d12 

NLFMC20LA0N0330000 

NLFMC20LA0N5 

POFMC20LA0N0330000 

PIJ130c11 

NLFMC20LA0N0330000 

NLFMC20LA0N6 

POFMC20LA0N0330000 

PIJ130h14 

NLFMC20LA0N0330000 

NLFMC20LA0N7 

POFMC20LA0N0330000 

PIJ130g13 

NLFMC20LA0N0330000 

NLFMC20LA0N8 

POFMC20LA0N0330000 

PIJ130d15 

NLFMC20LA0N0330000 

NLFMC20LA0N9 

POFMC20LA0N0330000 

PIJ130c15 

NLFMC20LA0N0330000 

NLFMC20LA0N10 

POFMC20LA0N0330000 

PIJ130h17 

NLFMC20LA0N0330000 

NLFMC20LA0N11 

POFMC20LA0N0330000 

PIJ130g16 

NLFMC20LA0N0330000 

NLFMC20LA0N12 

POFMC20LA0N0330000 

PIJ130d18 

NLFMC20LA0N0330000 

NLFMC20LA0N13 

POFMC20LA0N0330000 

PIJ130c19 

NLFMC20LA0N0330000 

NLFMC20LA0N14 

POFMC20LA0N0330000 
PIJ130h20 NLFMC20LA0N0330000 

NLFMC20LA0N15 
POFMC20LA0N0330000 

PIJ130g19 

NLFMC20LA0N0330000 

NLFMC20LA0N16 

POFMC20LA0N0330000 PIJ130d21 

NLFMC20LA0N0330000 NLFMC20LA0N17 POFMC20LA0N0330000 

PIJ130c23 

NLFMC20LA0N0330000 

NLFMC20LA0N18 

POFMC20LA0N0330000 

PIJ130h23 

NLFMC20LA0N0330000 

NLFMC20LA0N19 

POFMC20LA0N0330000 

PIJ130g22 

NLFMC20LA0N0330000 

NLFMC20LA0N20 
POFMC20LA0N0330000 

PIJ130h26 

NLFMC20LA0N0330000 

NLFMC20LA0N21 

POFMC20LA0N0330000 

PIJ130g25 

NLFMC20LA0N0330000 

NLFMC20LA0N22 

POFMC20LA0N0330000 

PIJ130d24 

NLFMC20LA0N0330000 

NLFMC20LA0N23 

POFMC20LA0N0330000 

PIJ130h29 

NLFMC20LA0N0330000 

NLFMC20LA0N24 

POFMC20LA0N0330000 

PIJ130g28 

NLFMC20LA0N0330000 

NLFMC20LA0N25 

POFMC20LA0N0330000 

PIJ130d27 

NLFMC20LA0N0330000 

NLFMC20LA0N26 

POFMC20LA0N0330000 

PIJ130c27 

NLFMC20LA0N0330000 

NLFMC20LA0N27 

POFMC20LA0N0330000 

PIJ130h32 

NLFMC20LA0N0330000 

NLFMC20LA0N28 

POFMC20LA0N0330000 

PIJ130g31 

NLFMC20LA0N0330000 

NLFMC20LA0N29 

POFMC20LA0N0330000 

PIJ130h35 

NLFMC20LA0N0330000 

NLFMC20LA0N30 

POFMC20LA0N0330000 

PIJ130g34 

NLFMC20LA0N0330000 

NLFMC20LA0N31 

POFMC20LA0N0330000 

PIJ130h38 

NLFMC20LA0N0330000 

NLFMC20LA0N32 

POFMC20LA0N0330000 

PIJ130g37 

NLFMC20LA0N0330000 

NLFMC20LA0N33 

POFMC20LA0N0330000 

PIJ130g6 

NLFMC20LA0P0330000 

NLFMC20LA0P0 

POFMC20LA0P0330000 

PIJ130d8 

NLFMC20LA0P0330000 

NLFMC20LA0P1 

POFMC20LA0P0330000 

PIJ130h7 

NLFMC20LA0P0330000 

NLFMC20LA0P2 

POFMC20LA0P0330000 

PIJ130g9 

NLFMC20LA0P0330000 

NLFMC20LA0P3 

POFMC20LA0P0330000 

PIJ130h10 

NLFMC20LA0P0330000 

NLFMC20LA0P4 

POFMC20LA0P0330000 

PIJ130d11 

NLFMC20LA0P0330000 

NLFMC20LA0P5 

POFMC20LA0P0330000 

PIJ130c10 

NLFMC20LA0P0330000 

NLFMC20LA0P6 

POFMC20LA0P0330000 

PIJ130h13 

NLFMC20LA0P0330000 

NLFMC20LA0P7 

POFMC20LA0P0330000 

PIJ130g12 

NLFMC20LA0P0330000 

NLFMC20LA0P8 

POFMC20LA0P0330000 

PIJ130d14 

NLFMC20LA0P0330000 

NLFMC20LA0P9 

POFMC20LA0P0330000 

PIJ130c14 

NLFMC20LA0P0330000 

NLFMC20LA0P10 

POFMC20LA0P0330000 
PIJ130h16 NLFMC20LA0P0330000 

NLFMC20LA0P11 

POFMC20LA0P0330000 

PIJ130g15 

NLFMC20LA0P0330000 

NLFMC20LA0P12 

POFMC20LA0P0330000 PIJ130d17 
NLFMC20LA0P0330000 NLFMC20LA0P13 POFMC20LA0P0330000 

PIJ130c18 

NLFMC20LA0P0330000 
NLFMC20LA0P14 

POFMC20LA0P0330000 

PIJ130h19 

NLFMC20LA0P0330000 

NLFMC20LA0P15 

POFMC20LA0P0330000 
PIJ130g18 

NLFMC20LA0P0330000 
NLFMC20LA0P16 

POFMC20LA0P0330000 

PIJ130d20 

NLFMC20LA0P0330000 

NLFMC20LA0P17 

POFMC20LA0P0330000 

PIJ130c22 

NLFMC20LA0P0330000 

NLFMC20LA0P18 

POFMC20LA0P0330000 

PIJ130h22 

NLFMC20LA0P0330000 

NLFMC20LA0P19 

POFMC20LA0P0330000 

PIJ130g21 

NLFMC20LA0P0330000 

NLFMC20LA0P20 

POFMC20LA0P0330000 

PIJ130h25 

NLFMC20LA0P0330000 

NLFMC20LA0P21 

POFMC20LA0P0330000 

PIJ130g24 

NLFMC20LA0P0330000 

NLFMC20LA0P22 

POFMC20LA0P0330000 

PIJ130d23 

NLFMC20LA0P0330000 

NLFMC20LA0P23 

POFMC20LA0P0330000 

PIJ130h28 

NLFMC20LA0P0330000 

NLFMC20LA0P24 

POFMC20LA0P0330000 

PIJ130g27 

NLFMC20LA0P0330000 

NLFMC20LA0P25 

POFMC20LA0P0330000 

PIJ130d26 

NLFMC20LA0P0330000 

NLFMC20LA0P26 

POFMC20LA0P0330000 

PIJ130c26 

NLFMC20LA0P0330000 

NLFMC20LA0P27 

POFMC20LA0P0330000 

PIJ130h31 

NLFMC20LA0P0330000 

NLFMC20LA0P28 

POFMC20LA0P0330000 

PIJ130g30 

NLFMC20LA0P0330000 

NLFMC20LA0P29 

POFMC20LA0P0330000 

PIJ130h34 

NLFMC20LA0P0330000 

NLFMC20LA0P30 

POFMC20LA0P0330000 

PIJ130g33 

NLFMC20LA0P0330000 

NLFMC20LA0P31 

POFMC20LA0P0330000 

PIJ130h37 

NLFMC20LA0P0330000 

NLFMC20LA0P32 

POFMC20LA0P0330000 

PIJ130g36 

NLFMC20LA0P0330000 

NLFMC20LA0P33 

POFMC20LA0P0330000 

PO\FMC10PRSNTM2C0N 

PO\FMC20PRSNTM2C0N 

POFMC10CLK0C2M0N 
POFMC10CLK0C2M0P 

POFMC10CLK0M2C0N 
POFMC10CLK0M2C0P 

POFMC10DP0C2M0N 
POFMC10DP0C2M0P 

POFMC10DP0M2C0N 
POFMC10DP0M2C0P 

POFMC10GBTCLK0M2C0N 
POFMC10GBTCLK0M2C0P 

POFMC10LA0N0 POFMC10LA0N1 POFMC10LA0N2 POFMC10LA0N3 POFMC10LA0N4 POFMC10LA0N5 POFMC10LA0N6 POFMC10LA0N7 POFMC10LA0N8 POFMC10LA0N9 POFMC10LA0N10 POFMC10LA0N11 POFMC10LA0N12 POFMC10LA0N13 POFMC10LA0N14 POFMC10LA0N15 POFMC10LA0N16 POFMC10LA0N17 POFMC10LA0N18 POFMC10LA0N19 POFMC10LA0N20 POFMC10LA0N21 POFMC10LA0N22 POFMC10LA0N23 POFMC10LA0N24 POFMC10LA0N25 POFMC10LA0N26 POFMC10LA0N27 POFMC10LA0N28 POFMC10LA0N29 POFMC10LA0N30 POFMC10LA0N31 POFMC10LA0N32 POFMC10LA0N33 POFMC10LA0N0330000 

POFMC10LA0P0 POFMC10LA0P1 POFMC10LA0P2 POFMC10LA0P3 POFMC10LA0P4 POFMC10LA0P5 POFMC10LA0P6 POFMC10LA0P7 POFMC10LA0P8 POFMC10LA0P9 POFMC10LA0P10 POFMC10LA0P11 POFMC10LA0P12 POFMC10LA0P13 POFMC10LA0P14 POFMC10LA0P15 POFMC10LA0P16 POFMC10LA0P17 POFMC10LA0P18 POFMC10LA0P19 POFMC10LA0P20 POFMC10LA0P21 POFMC10LA0P22 POFMC10LA0P23 POFMC10LA0P24 POFMC10LA0P25 POFMC10LA0P26 POFMC10LA0P27 POFMC10LA0P28 POFMC10LA0P29 POFMC10LA0P30 POFMC10LA0P31 POFMC10LA0P32 POFMC10LA0P33 POFMC10LA0P0330000 

POFMC10SCL 
POFMC10SDA 

POFMC10TCK 
POFMC10TDI 
POFMC10TDO 

POFMC10TMS 

POFMC10VREFAM2C 

POFMC20CLK0C2M0N 
POFMC20CLK0C2M0P 

POFMC20CLK0M2C0N 
POFMC20CLK0M2C0P 

POFMC20LA0N0 POFMC20LA0N1 POFMC20LA0N2 POFMC20LA0N3 POFMC20LA0N4 POFMC20LA0N5 POFMC20LA0N6 POFMC20LA0N7 POFMC20LA0N8 POFMC20LA0N9 POFMC20LA0N10 POFMC20LA0N11 POFMC20LA0N12 POFMC20LA0N13 POFMC20LA0N14 POFMC20LA0N15 POFMC20LA0N16 POFMC20LA0N17 POFMC20LA0N18 POFMC20LA0N19 POFMC20LA0N20 POFMC20LA0N21 POFMC20LA0N22 POFMC20LA0N23 POFMC20LA0N24 POFMC20LA0N25 POFMC20LA0N26 POFMC20LA0N27 POFMC20LA0N28 POFMC20LA0N29 POFMC20LA0N30 POFMC20LA0N31 POFMC20LA0N32 POFMC20LA0N33 POFMC20LA0N0330000 

POFMC20LA0P0 POFMC20LA0P1 POFMC20LA0P2 POFMC20LA0P3 POFMC20LA0P4 POFMC20LA0P5 POFMC20LA0P6 POFMC20LA0P7 POFMC20LA0P8 POFMC20LA0P9 POFMC20LA0P10 POFMC20LA0P11 POFMC20LA0P12 POFMC20LA0P13 POFMC20LA0P14 POFMC20LA0P15 POFMC20LA0P16 POFMC20LA0P17 POFMC20LA0P18 POFMC20LA0P19 POFMC20LA0P20 POFMC20LA0P21 POFMC20LA0P22 POFMC20LA0P23 POFMC20LA0P24 POFMC20LA0P25 POFMC20LA0P26 POFMC20LA0P27 POFMC20LA0P28 POFMC20LA0P29 POFMC20LA0P30 POFMC20LA0P31 POFMC20LA0P32 POFMC20LA0P33 POFMC20LA0P0330000 

POFMC20SCL 
POFMC20SDA 

POFMC20TCK 
POFMC20TDI 
POFMC20TDO 

POFMC20TMS 

POFMC20VREFAM2C 

POFMCX0PGC2M 



1

1

2

2

3

3

4

4

5

5

E E

D D

C C

B B

A A

3
European Organization for Nuclear Research
CH-1211 Genève 23 - Switzerland

18

FIDS Carrier

0.4
03/02/2016 15:22:36
FIDS_carrier_Soc_bank0-112.SchDoc

Size

File

Rev
Sheet of

A3

Fast Interlocks Detection System (FIDS)Project/Equipment

EDA-XXXXX-VX-X

P. Van TrappenDesigner
PVTDrawn by
*Check.by

14/12/2015
-

Zynq SoC - Bank 0 & 112
TE/ABT

-Last Mod.

Document

Print Date

02/02/2016

DXN_0R13 DXP_0R14

VREFN_0N13 VREFP_0P14

VN_0P13 VP_0N14

CFGBVS_0T7 PROGRAM_B_0V9

INIT_B_0R8 DONE_0W9

TMS_0W11 TCK_0W12 TDO_0W10 TDI_0V11

IC1F
XC7Z030-2FFG676I

MGTAVTTRCAL_112 AB7

MGTRREF_112 AB8

MGTREFCLK1N_112U5 MGTREFCLK1P_112U6 MGTREFCLK0N_112R5 MGTREFCLK0P_112R6

MGTXTXN3_112 R1MGTXTXP3_112 R2MGTXTXN2_112 U1MGTXTXP2_112 U2MGTXTXN1_112 W1MGTXTXP1_112 W2MGTXTXN0_112 AA1MGTXTXP0_112 AA2

MGTXRXN3_112T3 MGTXRXP3_112T4 MGTXRXN2_112V3 MGTXRXP2_112V4 MGTXRXN1_112Y3 MGTXRXP1_112Y4 MGTXRXN0_112AB3 MGTXRXP0_112AB4

IC1I
XC7Z030-2FFG676I

MGTVCCAUXV6

MGTAVTT Y2MGTAVTT W4MGTAVTT V2MGTAVTT T2

MGTAVTT AF6MGTAVTT AF2MGTAVTT AE4MGTAVTT AD2MGTAVTT AC4MGTAVTT AB2MGTAVCCY6 MGTAVCCU4 MGTAVCCT6 MGTAVCCR4

MGTAVCCAE8 MGTAVCCAD6 MGTAVCCAC8 MGTAVCCAB6 MGTAVCCAA8 MGTAVCCAA4

IC1J
XC7Z030-2FFG676I

MGT_AVCC MGT_AVTT

MGT_VCCAUX

MGT_AVTT

FMC1_DP0C2M_P
FMC1_DP0C2M_N

FMC1_GBTCLK0M2C_P
FMC1_GBTCLK0M2C_N

FMC1_DP0M2C_P
FMC1_DP0M2C_N

C13100nF

MGT_AVCC

P1V8 MGT_VCCAUX

P1V2 MGT_AVTT

GND

GND

GND

GND

L2

220R@100MHz

L3

220R@100MHz

L4

220R@100MHz

C
17

10
0n

F

C
19

10
0n

F

C
21

10
0n

F

1
2
3
4
5
6
7
8
9

10
11
12
13
14

J2

JTAG at 2.5V

GND

JTAG_TDI

JTAG_TDO

JTAG_TCK

JTAG_TMS

JTAG_HALT

JTAG_TDI
ZYNQ_TDO

ZYNQ_TDO

JTAG_TCK_BUFF1
JTAG_TCK_BUFF2

P2V5

GND

JTAG_TCK_BUFF1

FMC1_TCK

FMC1_TDI

FMC1_TMS

FMC2_TCK

FMC1_TDO

L5

220R@100MHz

C
24

10
0n

FC
23 1u
F

GNDGND

CLKIN1

1G2

Y0 3

GND 4VDD6

Y1 8

IC6

CDCLVC1102PW

JTAG_TCK

FMC1_TDO_MUX

JTAG_TMS_BUFF1
JTAG_TMS_BUFF2

P2V5

GND

FMC2_TMS
L6

220R@100MHz

C
7

10
0n

FC
27 1u
F

GNDGND

CLKIN1

1G2

Y0 3

GND 4VDD6

Y1 8

IC4

CDCLVC1102PW

JTAG_TMS

JTAG_TMS_BUFF1

FMC2_TDI

FMC2_TDO

JTAG_TDO

1%R
11 4k
71%R

10 4k
71%R

9
4k

71%R
8

4k
7

JTAG_HALT

P2V5

FMC1_PRSNTM2C_N FMC1_PRSNTM2C_N

FMC1_PRSNTM2C_N

FMC2_PRSNTM2C_N FMC2_PRSNTM2C_N

P2V5

GND

P2V5

GND

MGT_CLK0_P
MGT_CLK0_N

MGT_RX0_N
MGT_RX0_P

VCCO_0=2.5V

GND

DONE

DONE

Re
d LD

1
1%R
6

39
0

P2V5

1%

R13
4k7

1%

R12
4k7

P2V5

FPGA done

A1 B 2

OE4

IC9

NC7SZ66P5X

A1 B 2

OE4

IC10

NC7SZ66P5X

FMC1_TDO_MUX

FMC2_PRSNTM2C_N

C
25

10
0n

F

C
26

10
0n

F

IN1

3

OUT 2

GND

IC19

REF3012AIDBZT

C
81 47
0n

F

AGND

P1V8_ADC

VREF_P
VREF_N

VREF_P

VREF_N

AGND

GND

GND

C14100nF

C15100nF
C16100nF

C173100nF MGT_CLK1_P
MGT_CLK1_NC174100nF

MGT_TX0_P
MGT_TX0_N

2
1

3 4
5
6

D4

HDMIULC6-4SC6

CHASSIS

GND

GND

Mini DisplayPort connector for high speed serial link

MDP_RX_N
MDP_RX_P

MDP_TX_N
MDP_TX_P

P1V0_MGTAVCC

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19

SHIELD

20

J14

SFP_RX_N
SFP_RX_P

SFP_TX_N
SFP_TX_P

MDP_TX_N

MDP_TX_P

MDP_RX_N

MDP_RX_P

MDP_TX_N

MDP_TX_P

MDP_RX_N

MDP_RX_P

GTX_RXTX

GTX_CLK

FPGA_MGTREFCLK1_N
FPGA_MGTREFCLK1_P

SFP_TX2_P
SFP_TX2_N

SFP_RX2_P
SFP_RX2_N

Optional, not put by default, clocking from WR needed

1%R
7

10
0

C
68

10
0n

F

C82100nF

C175100nF

C176100nF

C200100nF

C
18

4.
7u

F

C
20

4.
7u

F

C
22

4.
7u

F

Copyright CERN 2014.
This documentation describes Open Hardware and is licensed 
under the CERN OHL v. 1.2. You may redistribute and modify 
this documentation under the terms of the CERN OHL v.1.2. 
(http://ohwr.org/cernohl). This documentation is distributed 
WITHOUT ANY EXPRESS OR IMPLIED WARRANTY, 
INCLUDING OF MERCHANTABILITY, SATISFACTORY 
QUALITY AND FITNESS FOR A PARTICULAR PURPOSE.
Please see the CERN OHL v.1.2 for applicable conditions

The traces from MGTAVTTRCAL_112 
and MGTRREF_112 to the resistor 
should have the same length and 
geometry [UG476 p. 303].

TCK and TMS trace 
lengths should be kept as 
short as possible - the 
clock buffer somewhere in 
the middle.

* No decoupling capacitor but this reference IC 
should be as close as possible to the SoC. Traces 
should be routed as a tightly coupled differential 
pair [UG480].
* PCB routing examples at XAPP554 (Fig. 2-10).
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The 20k resistors should be placed near 
the middle of the QSPI0 traces while 
keeping their stubs as short as possible, 
in any case < 10 mm.

* PCB and package delay skew for 
SD_D[0:3] and SD_CMD relative 
to SD_CLK must be between 
50–200 ps [UG933].
* SI analysis for the SD_CLK line 
highly required
* Write Protect (WP) pulldown for 
linux driver compatibility
* SD_CMD pull-up not required 
but seen in MZ & ZC706
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* Use separate vias for VSS and VSSQ 
as well as for VDD and VDDQ.
* No traces for VDD(Q) and VSS(Q), 
only planes; vias should have 8 mils 
traces [TN-46-14]
* For capacitor & terminating resistor 
placement, see Fig. 3, page 9 in Micrel 
TN-41-13 _and_ Fig. 4, page 6 in Micrel 
TN-46-14.
* Trace spacing constraints in Micrel 
TN-46-14 Table 1 (p. 8).

* DDR3 trace lengths must include Zynq package flight time 
(generated in ISE using partgen -v xc7z030ffg676-2), see 
Documentation folder in this project.
* For DDR_AC, trace impedance should be 40 Ohms for single 
ended and 80 Ohms for differential signals; 50/100 Ohms is 
allowed if 40/80 is not achievable.
* For the DDR_DQ and DDR_DQS signals, On-Die 
Termination (ODT) is used and can be set to 40 or 60 Ohm 
(single ended) - one of these values has to be used for ALL 
traces.
* The two DDR3 devices should be routed and terminated in 
fly-by architecture, see Micrel TN-41-13 p. 20. Termination 
resistors should be placed past the last memory device.

Add following rules:
* 100 mil max skew between DDR_DQ and DDR_DQS
* DDR_AC hard to constrain, see [88AP510 p. 56]

DDR3 reset is 
asynchronous

core (VSS) 
decoupling

output drivers 
(VSSQ) decoupling

core (VSS) 
decoupling

output drivers 
(VSSQ) decoupling
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* fclk RGMII = 125 MHz
* Zynq supports RGMII v2.0 with internal delays 
so no external PCB delay needed; trace max. 
length and tolerance/skew added as PCB Rule
* RGMII trace impedance 45-55 Ohm

* Micrel AN-139 contains PCB layout guidelines

* void power and ground planes on all layers underneath the RJ45 connector and 
magnetics
* 45 degrees or less turns for the traces; no vias
* 100 ohm differential trace controlled impedance between magnetics and PHY
* route TX and RX pairs as far away from each other as possible
* distance between PHY and RJ45 magnetics to be minimized

* Micrel AN-1111 contains PCB layout guidelines

* void power and ground planes on all layers underneath the USB connector
* 45 degrees or less turns for the traces; no vias
* 90 ohms differential trace controlled impedance between connector and FT232
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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

Analog current return path between the Lemo 
connector and opamp should be dedicated to reduce 
voltage drops due to shared impedance.

* AA 3-pole LP filter (RC + Multiple 
Feedback), fc=100 kHz
* fsample = 200 kHz (i.e. max. 10 channels of 
the 2 x 1 MSPS XADCs)

PIC7101 PIC7102 

COC71 

PIC7201 PIC7202 

COC72 

PIC7301 

PIC7302 COC73 

PIC7401 

PIC7402 COC74 
PIC7501 

PIC7502 COC75 
PIC7601 

PIC7602 COC76 

PIC7701 PIC7702 

COC77 
PIC7801 PIC7802 

COC78 

PIC10101 

PIC10102 COC101 PIC10201 

PIC10202 COC102 

PID301 

PID303 COD3A 

PID302 

PID303 

COD3B 
PIIC701 

PIIC702 

PIIC703 

PIIC704 

PIIC708 
COIC7A 

PIIC705 

PIIC706 

PIIC707 

COIC7B 

PIIC1801 

PIIC1802 

PIIC1803 

PIIC1804 

PIIC1808 
COIC18A 

PIIC1805 

PIIC1806 

PIIC1807 

COIC18B 

PIIC2001 

PIIC2002 

PIIC2003 PIIC2004 

PIIC2005 

PIIC2006 

COIC20 

PIR1601 PIR1602 
COR16 

PIR1701 PIR1702 
COR17 

PIR5801 PIR5802 
COR58 

PIR5901 PIR5902 
COR59 

PIR6001 PIR6002 
COR60 

PIR6101 PIR6102 
COR61 

PIR6201 PIR6202 
COR62 

PIR6301 PIR6302 
COR63 

PIR6401 PIR6402 
COR64 

PIR6601 PIR6602 
COR66 

PIR6701 PIR6702 
COR67 

PIR6801 

PIR6802 COR68 

PIR6901 

PIR6902 COR69 

PIC7102 

PIC7202 

PIC7401 

PIC7601 

PIC7702 PIC7802 

PIC10101 PIC10201 

PIIC705 

PIIC2002 

PIR6801 

PIR6901 

PIIC1805 

PIR5801 

PIR6401 

PIC7801 

PIIC1804 PID301 

PIC7701 

PIIC704 

PIC7301 

PIIC706 PIR6202 

PIC7302 

PIIC707 PIR1601 

PIR5902 

PIC7402 

PIR5901 

PIR6102 PIR6201 

PIC7602 PID303 

PIIC703 PIR6302 

PIC10102 PIIC2004 

PIIC2005 

PIR6701 

PIR6902 

PIIC701 

PIIC702 

PIR6101 

PIIC1801 

PIR6002 

PIR6601 

PIIC1802 PIR1702 

PIR5802 

PIR6001 

PIR6402 

PIIC1803 

PIR6802 

PIIC1806 

PIIC1807 

PIIC2001 PIIC2006 

PIR1602 PIR1701 

PIC10202 PIIC2003 

PIC7201 

PIIC1808 
PID302 

PIC7101 

PIIC708 

PIR6301 POxadc0in 

PIC7501 PIR6702 POxadc0n 

PIC7502 PIR6602 POxadc0p 
POXADC0IN 

POXADC0N 

POXADC0P 



1

1

2

2

3

3

4

4

5

5

E E

D D

C C

B B

A A

12
European Organization for Nuclear Research
CH-1211 Genève 23 - Switzerland

18

FIDS Carrier

0.4
03/02/2016 15:22:38
FIDS_carrier_input-output-watchdog.SchDoc

Size

File

Rev
Sheet of

A3

Fast Interlocks Detection System (FIDS)Project/Equipment

EDA-XXXXX-VX-X

P. Van TrappenDesigner
PVTDrawn by
*Check.by

14/12/2015
-

IO & watchdogs
TE/ABT

-Last Mod.

Document

Print Date

03/02/2016

GND 1

TOL2

SEL23 SEL14

VM5

VCC6

WDI 7

WT8

RT9

RST 10
IC27

LTC2917HMS-B1#PBF

1

2

3

4

5

6

7

8

9

10 11

J12

BOTJ9A

LEMO 00
BOT J10A

LEMO 00

TOP J10B

LEMO 00
1%R
74 51

GND

GND

D
7

PM
LL

44
48

D
6

PM
LL

44
48

P5V0

GND

1%
R70
100

TOPJ9B

LEMO 00

1%R
77 51

GND

GND D
10

PM
LL

44
48

D
9

PM
LL

44
48

P5V0

GND

1%
R75
100

C84

220nF
P2V5 GND

C88

220nF
P2V5 GND

1%
R71
100

1%
R76
100

DIG_IN1

DIG_IN2

P2V5 GND

C
28

10
0n

F

GND

FPGA_WDP2V5

watchdog_PL

Mounted: No
C91

4.7nF
GND

GND 1

TOL2

SEL23 SEL14

VM5

VCC6

WDI 7

WT8

RT9

RST 10
IC31

LTC2917HMS-B1#PBF

GND

C
10

3

10
0n

F

GND

CPU_WD

P3V3 watchdog_PS

Mounted: No
C92

4.7nF
GND

P3V3

C207

220nF
P2V5 GND

R84
0

R79
0

P2V5

SOC_WD_OR

DIG_OUT1

SOC_WD_OR

DIG_OUT2

SOC_WD_OR

DIG_OUT3

SOC_WD_OR

DIG_OUT4

SOC_WD_OR

L11

220R@100MHz
1

2 7

8
IC29A

AQW212EHA

4

3 6

5

IC29B

AQW212EHA

1

2 7

8
IC30A

AQW212EHA

4

3 6

5

IC30B

AQW212EHA

F3

140mA-60V

1

2
3

IC28A

SN74HC08D

1

2
3

IC41A

SN74HC08D

5
6

4 IC28B

SN74HC08D

5
6

4 IC41B

SN74HC08D

1%
R80
820

1%
R81
820

1%
R82
820

1%
R83
820

GND

GND

GND

GND

L12

220R@100MHz
F4

140mA-60V

L13

220R@100MHz
F5

140mA-60V

L14

220R@100MHz
F6

140mA-60V

CHASSIS

DIG_OUT5

SOC_WD_OR

DIG_OUT6

SOC_WD_OR

GND

GND

C90

220nF
P2V5 GND

P2V5

P2V5

1%R
78 3k
3

GND

P5V0
C85

220nF

Red

LD4
GND

SOC_WD_OR

SOC_WD_OR

2 4
IC36

SN74LVC1G34DRLR

GND
C145

100nF
P2V5

1

2
4

IC38

74LVC1G08GW

P5V0

1

2
4

IC39

74LVC1G08GW

1

2
4

IC40

74LVC1G08GW

C203

220nF
P2V5 GND

C204

220nF
P2V5 GND

C93

220nF
P2V5 GND

8
10

9

IC28C

SN74HC08D

11
13

12

IC28D

SN74HC08D

8
10

9

IC41C

SN74HC08D

11
13

12

IC41D

SN74HC08D

GND GND

fail-safe channel

fail-safe channel

+

C86

220uF

1%
R121
390

F1

140mA-60V

F2

140mA-60V

2 4
IC21

74LVC1G14GW

2 4
IC26

74LVC1G14GW

Watchdogs OK LED

PL (FPGA) watchdog

PS (CPU) watchdog

Surveyed outputs ~4V

C87

220nF

C89

220nF

GND

GND

OE11

A12

A23

A34

A45

A56

A67

A78

A89

GND 10

Y8 11Y7 12Y6 13Y5 14Y4 15Y3 16Y2 17Y1 18

OE219

VCC20

IC22

74AC541MTC

OUT8

OUT7

Copyright CERN 2014.
This documentation describes Open Hardware and is licensed 
under the CERN OHL v. 1.2. You may redistribute and modify 
this documentation under the terms of the CERN OHL v.1.2. 
(http://ohwr.org/cernohl). This documentation is distributed 
WITHOUT ANY EXPRESS OR IMPLIED WARRANTY, 
INCLUDING OF MERCHANTABILITY, SATISFACTORY 
QUALITY AND FITNESS FOR A PARTICULAR PURPOSE.
Please see the CERN OHL v.1.2 for applicable conditions

1%
R

19
2

3k
3

1%
R

26
4

3k
3

P5V0 P5V0

2 4
IC24

NC7SZ05M5X

2 4
IC25

NC7SZ05M5X

*WDI must have a falling edge:
lower boundary time < period < upper boundary time;
period is 72ms/nf; 3.2ms if WT unconnected.
*reset time: 200ms
*\RST (open-drain) asserts low when VM is below the 
threshold or no changing state on WDI

WDI must have a falling edge:
lower boundary time < period < upper boundary time;
period is 72ms/nf; 3.2ms if WT unconnected.
reset time: 200ms

PIC2801 

PIC2802 
COC28 

PIC8401 PIC8402 

COC84 

PIC8501 PIC8502 

COC85 

PIC8601 PIC8602 

COC86 

PIC8701 PIC8702 

COC87 

PIC8801 PIC8802 

COC88 

PIC8901 PIC8902 

COC89 
PIC9001 PIC9002 

COC90 

PIC9101 PIC9102 

COC91 

PIC9201 PIC9202 

COC92 

PIC9301 PIC9302 

COC93 

PIC10301 

PIC10302 
COC103 

PIC14501 PIC14502 

COC145 

PIC20301 PIC20302 

COC203 

PIC20401 PIC20402 

COC204 

PIC20701 PIC20702 

COC207 

PID601 

PID602 
COD6 

PID701 

PID702 
COD7 

PID901 

PID902 
COD9 

PID1001 

PID1002 
COD10 

PIF101 PIF102 
COF1 

PIF201 PIF202 
COF2 

PIF301 PIF302 
COF3 

PIF401 PIF402 
COF4 

PIF501 PIF502 
COF5 

PIF601 PIF602 
COF6 

PIIC2102 PIIC2104 

COIC21 

PIIC2201 

PIIC2202 

PIIC2203 

PIIC2204 

PIIC2205 

PIIC2206 

PIIC2207 

PIIC2208 

PIIC2209 

PIIC22010 

PIIC22011 

PIIC22012 

PIIC22013 

PIIC22014 

PIIC22015 

PIIC22016 

PIIC22017 

PIIC22018 

PIIC22019 

PIIC22020 

COIC22 

PIIC2402 PIIC2404 

COIC24 

PIIC2502 PIIC2504 

COIC25 

PIIC2602 PIIC2604 

COIC26 

PIIC2701 

PIIC2702 

PIIC2703 

PIIC2704 

PIIC2705 

PIIC2706 

PIIC2707 

PIIC2708 

PIIC2709 

PIIC27010 

COIC27 

PIIC2801 

PIIC2802 

PIIC2803 

COIC28A 

PIIC2804 

PIIC2805 

PIIC2806 

COIC28B 

PIIC2808 

PIIC2809 

PIIC28010 

COIC28C 

PIIC28011 

PIIC28012 

PIIC28013 

COIC28D 

PIIC2901 

PIIC2902 PIIC2907 

PIIC2908 

COIC29A 

PIIC2903 

PIIC2904 PIIC2905 

PIIC2906 

COIC29B 

PIIC3001 

PIIC3002 PIIC3007 

PIIC3008 

COIC30A 

PIIC3003 

PIIC3004 PIIC3005 

PIIC3006 

COIC30B 

PIIC3101 

PIIC3102 

PIIC3103 

PIIC3104 

PIIC3105 

PIIC3106 

PIIC3107 

PIIC3108 

PIIC3109 

PIIC31010 

COIC31 

PIIC3602 PIIC3604 

COIC36 

PIIC3801 

PIIC3802 

PIIC3804 

COIC38 

PIIC3901 

PIIC3902 

PIIC3904 

COIC39 

PIIC4001 

PIIC4002 

PIIC4004 

COIC40 

PIIC4101 

PIIC4102 

PIIC4103 

COIC41A 

PIIC4104 

PIIC4105 

PIIC4106 

COIC41B 

PIIC4108 

PIIC4109 

PIIC41010 

COIC41C 

PIIC41011 

PIIC41012 

PIIC41013 

COIC41D 

PIJ901 

PIJ903 

COJ9A 

PIJ902 

PIJ903 

COJ9B 

PIJ1001 

PIJ1003 

COJ10A 

PIJ1002 

PIJ1003 

COJ10B 

PIJ1201 

PIJ1202 

PIJ1203 

PIJ1204 

PIJ1205 

PIJ1206 

PIJ1207 

PIJ1208 

PIJ1209 

PIJ12010 PIJ12011 

COJ12 

PIL1101 PIL1102 

COL11 

PIL1201 PIL1202 

COL12 

PIL1301 PIL1302 

COL13 

PIL1401 PIL1402 

COL14 

PILD401 PILD402 

COLD4 

PIR7001 PIR7002 
COR70 

PIR7101 PIR7102 
COR71 

PIR7401 

PIR7402 
COR74 

PIR7501 PIR7502 
COR75 

PIR7601 PIR7602 
COR76 

PIR7701 

PIR7702 
COR77 

PIR7801 

PIR7802 
COR78 

PIR7901 PIR7902 
COR79 

PIR8001 PIR8002 
COR80 

PIR8101 PIR8102 
COR81 

PIR8201 PIR8202 
COR82 

PIR8301 PIR8302 
COR83 

PIR8401 PIR8402 
COR84 

PIR12101 PIR12102 
COR121 

PIR19201 

PIR19202 

COR192 
PIR26401 

PIR26402 

COR264 PIR7102 PO\DIG0IN1 

PIR7602 PO\DIG0IN2 

PIIC3802 PO\DIG0OUT5 

PIIC3902 PO\DIG0OUT6 

PIJ12010 PIJ12011 

PIIC31010 PIR8401 
NLCPU0WD 

PIIC2802 PODIG0OUT1 

PIIC4102 PODIG0OUT2 

PIIC2805 PODIG0OUT3 

PIIC4105 PODIG0OUT4 

PIIC27010 PIR7901 
NLFPGA0WD 

PIC2801 

PIC8401 

PIC8501 

PIC8602 

PIC8701 

PIC8801 

PIC8901 

PIC9001 

PIC9101 

PIC9201 

PIC9301 

PIC10301 

PIC14501 

PIC20301 

PIC20401 

PIC20701 

PID702 

PID1002 

PIIC2103 

PIIC2201 

PIIC22019 

PIIC2403 

PIIC2503 

PIIC2603 

PIIC2701 

PIIC2807 

PIIC2809 

PIIC28010 

PIIC28012 

PIIC28013 

PIIC2902 

PIIC2904 

PIIC3002 

PIIC3004 

PIIC3101 

PIIC3603 

PIIC3803 

PIIC3903 

PIIC4003 

PIIC4107 

PIIC4109 

PIIC41010 

PIIC41012 

PIIC41013 

PIJ903 PIJ1003 

PILD401 

PIR7401 

PIR7701 

PIC9102 PIIC2708 

PIC9202 PIIC3108 

PID602 

PID701 
PIJ901 PIR7001 

PIR7402 

PID902 

PID1001 
PIJ902 PIR7501 

PIR7702 

PIF101 

PIIC22017 

PIIC22018 

PIF102 PIJ1001 

PIF201 

PIIC22015 

PIIC22016 

PIF202 PIJ1002 

PIF301 PIIC2908 PIF302 PIL1101 

PIF401 PIIC2906 PIF402 PIL1201 

PIF501 PIIC3008 PIF502 PIL1301 

PIF601 PIIC3006 PIF602 PIL1401 

PIIC2102 PIR7002 PIIC2104 PIR7101 

PIIC2202 

PIIC2203 

PIIC2404 

PIR19201 

PIIC2204 

PIIC2205 

PIIC2504 

PIR26401 

PIIC2206 

PIIC2207 

PIIC2208 

PIIC2209 

PIIC22010 PIIC22020 

PIIC2402 PIIC3804 

PIIC2502 PIIC3904 

PIIC2602 PIR7502 PIIC2604 PIR7601 

PIIC2704 

PIIC2803 PIR8001 

PIIC2806 PIR8201 

PIIC2808 

PIIC28011 

PIIC2901 PIR8002 

PIIC2903 PIR8102 

PIIC2905 

PIJ1207 

PIIC2907 

PIJ1206 

PIIC3001 PIR8202 

PIIC3003 PIR8302 

PIIC3005 

PIJ1209 

PIIC3007 

PIJ1208 

PIIC3103 

PIIC3602 

PIR7801 

PIR7902 

PIR8402 

PIIC4004 

PIR12101 

PIIC4103 PIR8101 

PIIC4106 PIR8301 

PIIC4108 

PIIC41011 

PIJ1201 

PIL1102 

PIJ1202 

PIL1202 

PIJ1203 

PIL1302 

PIJ1204 

PIL1402 

PIJ1205 

PILD402 PIR12102 

PIIC22013 

PIIC22014 
NLOUT7 

PIIC22011 

PIIC22012 NLOUT8 

PIC2802 

PIC8402 

PIC8702 

PIC8802 

PIC8902 

PIC9002 

PIC9302 

PIC14502 

PIC20302 

PIC20402 

PIC20702 

PIIC2105 

PIIC2405 

PIIC2505 

PIIC2605 

PIIC2702 

PIIC2703 

PIIC2705 

PIIC2706 

PIIC2709 

PIIC28014 

PIIC3605 

PIIC3805 

PIIC3905 

PIIC4005 

PIIC41014 

PIR7802 

PIC10302 

PIIC3102 

PIIC3104 

PIIC3106 

PIIC3109 

PIC8502 

PIC8601 
PID601 

PID901 

PIIC3105 

PIR19202 PIR26402 

PIIC2801 

PIIC2804 

PIIC3604 

PIIC3801 

PIIC3901 

PIIC4001 

PIIC4002 

PIIC4101 

PIIC4104 
NLSOC0WD0OR 

PIIC2707 POwatchdog0PL 

PIIC3107 POwatchdog0PS 

PO\DIG0IN1 

PO\DIG0IN2 

PO\DIG0OUT5 

PO\DIG0OUT6 

PODIG0OUT1 

PODIG0OUT2 

PODIG0OUT3 

PODIG0OUT4 

POWATCHDOG0PL 

POWATCHDOG0PS 



1

1

2

2

3

3

4

4

5

5

E E

D D

C C

B B

A A

13
European Organization for Nuclear Research
CH-1211 Genève 23 - Switzerland

18

FIDS Carrier

0.4
03/02/2016 15:22:38
FIDS_carrier_power-supplies.SchDoc

Size

File

Rev
Sheet of

A3

Fast Interlocks Detection System (FIDS)Project/Equipment

EDA-XXXXX-VX-X

P. Van TrappenDesigner
PVTDrawn by
*Check.by

14/12/2015
-

Supplies 1
TE/ABT

-Last Mod.

Document

Print Date

02/02/2016

FB 7

SHDN6

C+2

IN1

OUT 5

AGND8 GND 3

C-4

IC33

MAX889RESA+

P5V0

N2V5_REF

GND 7

GND 4

GND 8VIN2

EN3 VREF 6

NC5

GND1

IC32

LM4140ACM-2.5/NOPB

P5V0

+

C94

1uF

C
98

22
uF

C
99

22
uFC

10
4

4.
7u

F

ADC -2.5V reference

REFIN1

VLDOIN2 VO 3

PGND4

VOSNS 5

REFOUT 6EN7

GND8

PGOOD 9VIN10

EP 11

IC35

TPS51200DRCT

C
13

7

4.
7u

F

GND

1%

R118
10k

1%

R117
10k

C
14

0

10
uF

C
13

9

10
uF

GND

P1V35
GND

C
14

1

10
uF

C
14

2

10
uF

C
14

3

10
uF

VTT_DDR

GND

GND

VREF_DDR

V
TT

_D
D

R
_P

G

GND

DDR3 - 0V675 VTT and VREF (210mA linear)

Re
d LD

5

1%

R
12

0
10

k

P3V3

1%
R

11
9

1k
1

VTT_DDR_PG

GND

P12V

GND

1%R
85 1k
2

GND

GND

1%R
86 1k
2

GND

D
13

B
ZV

55
-B

4V
3

D
12

B
ZV

55
-B

4V
3

D
15

B
ZV

55
-B

5V
1

D
14

B
ZV

55
-B

5V
1

P9V4_P

N9V4_P

AGND2

SS/TR28

STSEL29

INH/UVLO30

PH 10

PH 13

PH 17

VOUT 34

DNC5

DNC9

DNC24

PWRGD 8

AGND23

RT/CLK22

PVIN1

PVIN39 PVIN12

VIN3

VADJ26

SENSE+ 27

PH 42

VOUT 41

PVIN40

PVIN11

PH 14

PH 15

PH 16

PH 18

PH 19

PGND 20

PGND 21

PGND 31

PGND 32

PGND 33

VOUT 35

VOUT 36

VOUT 37

VOUT 38

ISHARE25

OCP_SEL4

SYNC_OUT 7

ILIM6

IC42

LMZ31707RVQT

P5V_IN

1.0V VCCPINT & VCCINT (5A) GND

P1V0_AGND

P1V0_AGND

+
C

70

10
0u

F

C
79

47
uF

C
80

10
0n

F

GND

GND

C
26

4

47
uF

+

C
20

8

33
0u

F

1%
R

15
9

1M

0.1%
R158
2k15C

20
9

22
nF

1%R
55 20
k

P5V_IN

P1V0_PG

AGND2

SS/TR28

STSEL29

INH/UVLO30

PH 10

PH 13

PH 17

VOUT 34

DNC5

DNC9

DNC24

PWRGD 8

AGND23

RT/CLK22

PVIN1

PVIN39 PVIN12

VIN3

VADJ26

SENSE+ 27

PH 42

VOUT 41

PVIN40

PVIN11

PH 14

PH 15

PH 16

PH 18

PH 19

PGND 20

PGND 21

PGND 31

PGND 32

PGND 33

VOUT 35

VOUT 36

VOUT 37

VOUT 38

ISHARE25

OCP_SEL4

SYNC_OUT 7

ILIM6

IC46

LMZ31707RVQT

P5V_IN

3.3V VCCO & FMCs (7A)

GND

P1V0_AGND

P1V0_AGND

+

C
21

0

10
0u

F

C
21

1

47
uF

C
21

2

10
0n

F

GND

GND

C
26

5

47
uF

+

C
21

3

33
0u

F

1%
R

16
0

10
k

C
21

4

22
nF

0.1%
R161
3160.

1%
R

16
2

90
k9

SEQ_4_EN

D

S

G

T11

NDS331N

GND

P3V3_INH

1%
R

16
4

10
k

P3V3_INH

D

S

G

T10

NDS331N

GND

P5V_IN

1%
R

16
3

2k

P3V3_PG

P3V3_REGVCCINT_MON

P1V0_VCCINT

P1V0_VOUT

VCCINT_R_SENSE_N

VCCINT_R_SENSE_P
4

7

50k

-

+

-

+

50k

150k

150k

150k

150k

+

-

RF
I

REF

RF
I

1

2

3
5

6

8

FB

RG

RG

-IN
V+

V-

A1

A2

A3

+IN

RF
I

RF
I

VOUT

IC71

INA333AIDGK

1%
R

13
4

1k
2

P3V3_REG

GND

GND

VCCINT_I_MON

P3V3

B2

P3V3

P3V3_VOUT

1%
R54
1k3

GND

P3V3_MON

P3V3_VOUT

I1 I2

E1 E2R
21

9

0R
00

5
C

31
3

47
uF

C
31

4

47
uF

GND

P3V3_R_SENSE_N

P3V3_R_SENSE_P

1%
R53
2k

4

7

50k

-

+

-

+

50k

150k

150k

150k

150k

+

-

RF
I

REF

RF
I

1

2

3
5

6

8

FB

RG

RG

-IN
V+

V-

A1

A2

A3

+IN

RF
I

RF
I

VOUT

IC72

INA333AIDGK

P3V3_REG

GND

GND

P3V3_I_MON

P3V3_R_SENSE_P

P3V3_R_SENSE_N

1%
R

22
0

1k
8

P1V0_VCCINT

B1

P1V0_VOUT

I1 I2

E1 E2R
65

0R
00

5
C

31
0

47
uF

C
31

1

47
uF

GND

VCCINT_R_SENSE_N

VCCINT_R_SENSE_P

R
25

8
0

N12V0_A

AGND

AGND AGND AGND

AGND

AGND AGND

AGND

0.
1%R
73

2k
15

0.
1%

R
16

8
2k

15

C
95

10
0n

F

C
96

10
0n

F

C
97

10
0n

F

C
13

8

10
0n

F

C
14

4

10
0n

F

C
67

10
0n

F

C
31

2

10
0n

F

D

S

G

T9

NDS331N

Copyright CERN 2014.
This documentation describes Open Hardware and is licensed 
under the CERN OHL v. 1.2. You may redistribute and modify 
this documentation under the terms of the CERN OHL v.1.2. 
(http://ohwr.org/cernohl). This documentation is distributed 
WITHOUT ANY EXPRESS OR IMPLIED WARRANTY, 
INCLUDING OF MERCHANTABILITY, SATISFACTORY 
QUALITY AND FITNESS FOR A PARTICULAR PURPOSE.
Please see the CERN OHL v.1.2 for applicable conditions

SEQ_4_EN

SEQ_4_EN

Capacitor chosen for its required 3 ohm ESR.

* VOSNS should have a dedicated trace to the output caps' 
positive terminal for better voltage regulation.
* The GND and PGND pins should be connected to the 
thermal land underneath 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 
suggestion can be found at [AN TN-41-13, p6].

*AGND should have a dedicated plane;
*datasheet p. 25 has an example layout
*PH pins must be connected to one another using a small 
copper island under the device;
*100nF directly across the PVIN and PGND pins
*Sense+ to be connected close to the load (VCCINT)
*RSET must be between pin 26 and 23 directly
*fsw = 250 kHz

*AGND should have a dedicated plane;
*datasheet p. 25 has an example layout
*PH pins must be connected to one another using a small 
copper island under the device;
*100nF directly across the PVIN and PGND pins
*Sense+ to be connected close to the load (VCCINT)
*RSET must be between pin 26 and 23 directly
*fsw = 750 kHz
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P1V8_VCCPAUX_PG P1V0_MGTAVCC_PG

P1V2_PG P1V8_VCCAUXIO_PG

*fsw = 2.5 MHz
*layout example at datasheet p.21
*100nF directly across the AVIN and AGND pins

*layout example at datasheet p.20
*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.

*layout example at datasheet p.20
*the IC pad must be attached to a minimum 10x10 mm amount of copper 
PCB area; 345 mW dissipation with a theta_JA of 120 °C/W.

*fsw = 2.5 MHz
*layout example at datasheet p.21
*100nF directly across the AVIN and AGND pins

*layout example at datasheet p.20
*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.

Select L -> B1 (regulators' sequence)
Select H -> B2 (power controller sequence)

*fsw = 2.5 MHz
*layout example at datasheet p.22
*100nF directly across the AVIN and AGND pins

*layout example at datasheet p.20
*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.
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*fsw = 2.5 MHz
*layout example at datasheet p.22
*100nF directly across the AVIN and AGND pins

*fsw = 2.5 MHz
*layout example at datasheet p.22
*100nF directly across the AVIN and AGND pins

RC delay (tau=21ms) to provide the required 
40ms after VCCO_0 assertion before deasserting 
PS_POR_B [DS191 p.18] to 2.31V (Vcc*0.7).

*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.
*ILIM2 open -> max Iout=400mA.

A 80W switching power supply is needed:
* 43W 5V
* 25W 12V
* 2W -12V

Suggestion: Artesyn LPT102-M
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* 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

Pull-up to P3V3 and not 
P3V3_reg (to SoC)!
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Copyright CERN 2014.
This documentation describes Open Hardware and is licensed 
under the CERN OHL v. 1.2. You may redistribute and modify 
this documentation under the terms of the CERN OHL v.1.2. 
(http://ohwr.org/cernohl). This documentation is distributed 
WITHOUT ANY EXPRESS OR IMPLIED WARRANTY, 
INCLUDING OF MERCHANTABILITY, SATISFACTORY 
QUALITY AND FITNESS FOR A PARTICULAR PURPOSE.
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Control voltage is +1.5V ±1V.
Min. pull range is ±10 ppm for ±1V. 
Positive slope (Positive voltage for positive frequency shift).

The LVDS receiver can be used to feed a 
clock to a "custom white rabbit copper SFP".

prescaler ('11'): presc div 4, FB div 20
out divider('011'):  4
output sel('01'): LVDS, OSC_OUT off

Input = 25 MHz, Output = 125 MHz
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changelog
v0.3:
- pages reordered
- IC55 note removed (sheet 14)
- IC22 SN74BCT25244 replaced by 74AC541MTC to have a Voh of  4V (sheet 12)
- CERN OHL v1.2 added (all sheets)

v0.4:
- IC35 (TPS51200) EN connected to SEQ_4_EN (sheet 13)
- IC24 & IC25 now open-drain buffers (NC7SZ05M5X) to ensure Vih and asserted outputs on power 
loss (sheet 12)
- IC49 & 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)

Copyright CERN 2014.
This documentation describes Open Hardware and is licensed 
under the CERN OHL v. 1.2. You may redistribute and modify 
this documentation under the terms of the CERN OHL v.1.2. 
(http://ohwr.org/cernohl). This documentation is distributed 
WITHOUT ANY EXPRESS OR IMPLIED WARRANTY, 
INCLUDING OF MERCHANTABILITY, SATISFACTORY 
QUALITY AND FITNESS FOR A PARTICULAR PURPOSE.
Please see the CERN OHL v.1.2 for applicable conditions

H
S1

* PL = Programming Logic (FPGA) controlled; bank 
voltage is 2.5V which is sufficient for SN74' VIH of 2V
* PS = Processing System (CPU) controlled; bank 
voltage = 3.3V

Internal pull-ups to be activated 
for the I2C peripheral in the SoC 
[UG585 p.618].

Connector for a cooling fan, suggested is the Radian FI27. 
Should be placed within 140 mm of the BGA.
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	Pins
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	Ports
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	Pins
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	Ports
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	FMC2_LA_N0
	Pins
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	NetLabels
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	Ports
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	Pins
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	Pins
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	FMC2_LA_N3
	Pins
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	FMC2_LA_N
	FMC2_LA_N

	Ports
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	Pins
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	Ports
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	Pins
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	Pins
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	Pins
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	Pins
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	Pins
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	Pins
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	Pins
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	FMC2_LA_P27


	FMC2_LA_P28
	Pins
	IC1-F9

	NetLabels
	FMC2_LA_P
	FMC2_LA_P

	Ports
	FMC2_LA_P28


	FMC2_LA_P29
	Pins
	IC1-E6

	NetLabels
	FMC2_LA_P
	FMC2_LA_P

	Ports
	FMC2_LA_P29


	FMC2_LA_P30
	Pins
	IC1-F8

	NetLabels
	FMC2_LA_P
	FMC2_LA_P

	Ports
	FMC2_LA_P30


	FMC2_LA_P31
	Pins
	IC1-A4

	NetLabels
	FMC2_LA_P
	FMC2_LA_P

	Ports
	FMC2_LA_P31


	FMC2_LA_P32
	Pins
	IC1-C2

	NetLabels
	FMC2_LA_P
	FMC2_LA_P

	Ports
	FMC2_LA_P32


	FMC2_LA_P33
	Pins
	IC1-D6

	NetLabels
	FMC2_LA_P
	FMC2_LA_P

	Ports
	FMC2_LA_P33
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	NetIC1_E11
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	NetIC1_E13
	Pins
	IC1-E13


	NetIC1_F13
	Pins
	IC1-F13


	NetIC1_H16
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	T_WR_LOS
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	Ports
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	Ports
	T_WR_MODDEF0
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	Ports
	T_WR_RATESELECT


	T_WR_TXDISABLE
	Pins
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	Ports
	T_WR_TXDISABLE


	T_WR_TXFAULT
	Pins
	IC1-K15

	Ports
	T_WR_TXFAULT


	XADC_N[6..1]
	XADC_N1
	Pins
	IC1-E12

	NetLabels
	XADC_N
	XADC_N

	Ports
	XADC_N1


	XADC_N2
	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


	XADC_P2
	Pins
	IC1-G10

	NetLabels
	XADC_P
	XADC_P

	Ports
	XADC_P2


	XADC_P3
	Pins
	IC1-H13

	NetLabels
	XADC_P
	XADC_P

	Ports
	XADC_P3


	XADC_P4
	Pins
	IC1-E10

	NetLabels
	XADC_P
	XADC_P

	Ports
	XADC_P4


	XADC_P5
	Pins
	IC1-G12

	NetLabels
	XADC_P
	XADC_P

	Ports
	XADC_P5


	XADC_P6
	Pins
	IC1-K13

	NetLabels
	XADC_P
	XADC_P

	Ports
	XADC_P6




	Ports
	T_WR_LOS
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	R4-2

	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
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	J15-7


	NetJ15_8
	Pins
	J15-8


	NetL15_2
	Pins
	L15-2
	R155-1


	NetL16_2
	Pins
	L16-2
	R154-1


	NetLD6_1
	Pins
	LD6-1
	R125-2


	NetLD6_3
	Pins
	LD6-3
	R126-2


	NetLD6_5
	Pins
	LD6-5
	R127-2


	NetLD6_7
	Pins
	LD6-7
	R128-2


	NetLD7_1
	Pins
	LD7-1
	R129-2


	NetLD7_3
	Pins
	LD7-3
	R130-2


	NetLD7_5
	Pins
	LD7-5
	R131-2


	NetLD7_7
	Pins
	LD7-7
	R132-2


	P1V8
	Pins
	C205-2
	C206-2
	IC45-5
	IC47-5
	R72-2
	R156-2
	R157-2


	P3V3
	Pins
	C147-2
	C148-2
	C149-2
	C150-2
	C151-2
	C152-2
	IC37-1
	IC37-7
	IC37-8
	IC37-11
	IC37-18
	IC37-24
	IC37-25
	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
	COL_PS_2
	COL_PS_3
	COL_PS_4
	FAN_PWM
	I2C_PATCH_CLK
	I2C_PATCH_D
	LINE_EN_PL
	LINE_EN_PS
	LINE_PL
	LINE_PS
	PG_IN_0
	PG_IN_1


	Components
	J6A
	J6-1
	J6-3

	J6B
	J6-2
	J6-3

	J7A
	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
	N00157
	N00158
	N00159
	N00160
	N00161
	N00162
	N00163
	N00164
	N00165
	N00166
	N00167
	N00168
	N00169
	N00170
	N00171
	N00172
	N00173
	N00174
	N00175
	N00176
	N00177
	N00178
	N00179
	N00180
	N00181
	N00182
	N00183
	N00184
	N00185
	N00186
	N00187
	N00188
	N00189
	N00190
	N00191
	N00192
	N00193
	N00194
	N00195
	N00196
	N00197
	N00198
	N00199
	N00200
	N00201
	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
	N00234
	N00235
	N00236
	N00237
	N00238
	N00239
	N00240
	N00241
	N00242
	N00243
	N00244
	N00245
	N00246
	N00247
	N00248
	N00249
	N00250
	N00251
	N00252
	N00253
	N00254
	N00255
	N00256
	N00257
	N00258
	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
	XADC_P







