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MEG-ARRAY® Ports

3D View Showing Ports

0Q Reference Ports
Ground shown Ground hidden

(6mm part) (6mm part)
Port 1 connects to port 37, etc.,
Model is BGA to BGA, no vias or pads
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MEG-ARRAY® 14 mm Geometry

Same Base Model, Various Pin Out Options

. White pins are grounded, other pins show pairs.
Pair numbers indicated on edges, some are indented.

BSC Isolated BSC Corner Coupled BSC Overlap
2 4 6 2 5 8 2 4 6 8 10 12
.. 6 [12] 18] 24] 30] 36 6 [ 12][18] 24]30] 36 6 [ 12][78] 24]30] 36
| 5 [11[17[23]29] 35 5 [11]17]23]29] 35 5 [11]17]23] 2935
s ' 4 [10[16}22] 28] 34 4 [10] 16[22] 28] 34 4 [10] 16]22] 28] 34
.. 3| 9 [15]21]27]33 3] 9[15129|27[33 3| o (18] 21[27] 33
= 2| 8 [14]20]26]32 2| 8 [14] 20[26] 32 2| 8 114[20[ 2632
1] 7 [13[19]25] 31 1] 7 [13]19[25] 31 17| 13[19]25]31
-- 1 3 5 13 46 7 9 1 3 5 7 9 11
P -
- ESC Isolated ESC Corner Coupled ESC Overlap
3[6[12]18]24]30[36] 6 [ 6 [12[18]24] 3036 6 [ 6 [12]18]24]30]36] 12
| 5 [11117]23]29] 35 3[5[M]17[23[29[35] ¢ 3 [5[11][17[23]29]35] 9
. 2 [4{q0[1822[28[34] 5 5[4 [10{16]22| 2834 5[4 [10[16] 22[28]34] 11
| 3| 9 [15[21]27]33 23] 915]21[27[33| 8 2[3[9[15{21]27]33] 8
' 1218 [14[20]26[32| 4 4| 2] 8[14[20]26]32 4 [ 28 ]14[20[26[32] 10
.ﬁ 1] 7 13| 19] 25| 31 1 [ 7[3]79]25[31] 7 1[71|7[13]19]25]31| 7
i

Red ovals show pair for cross talk values

i =

NOTE: Pairs with pins along edge (no grounds) have different results,
typically cross talk values will be higher on these pins.
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MA 14mm BSC Isolated - DIFF IMPEDANCE Edge 50ps (10 90%) MA 14mm BSC Corners - DIFF IMPEDANCE Edge 50ps (10-90%)

— | | I
160 _::a";(mm g;fg max ::g;’;) I B o ”””}—Pa|r1(M|n=89.40,Max=166.17)
Pafr3(Mf“_87 o8 Max_157 01) | | | e Pair 2 (Min = 89.44 , Max = 166.22 )
—P:::4§M:::87'17,M:::152.93; | : | raird(Min=87.29, Max = 153.95)
— 150 PANI B BE, Max | o2 P I Y AT\ | R Pair 4 (Min = 87.92 , Max = 156.91)
g Pair 5 (Min =90.16 , Max =167.83 ) g 1 1 1 Pair 5 (Min = 87.89 , Max = 156.86 )
-g 140 - _Paer(MIn=89'1ssmax=161'15) -g 140 777777777777777 Tif* i EEEJ: —Pail’G(Min=87.21,Max=153.03)
=) 2 ‘ ‘ ‘ Pair 7 (Min = 87.95 , Max = 157.20 )
g 130 Q18O T / W Pair 8 (Min = 87.92 , Max = 157.12)
s s | | | == Pair 9 (Min = 89.16, Max =161.20)
3 120 B 120F-------d-------i-Jf- - el \ SEEEEEEE e CE
2 2 N\
| |
£ 110 £ 1M0p------2------- ;- B el \ CEEEEEET PR PR
- - I
|
100 100 - - - - - e - N ———
| |
| |
% iy B e i - . T
0.95 . . 0.95 1 1.05 1.1 1.15 1.2 1.25 1.3
Time (ns) Time (ns)
T MA 14mm BSC Overlap - DIFF IMPEDANCE - Edge 50ps (10 90%) T
170 ‘ ‘ ‘
: : : —Pa|r1(M|n 8874 Max = 161 51)
| | |
BSC Isolated 1601 ———— - e || —par2min=s0.68.max=16751) | BSC Corner Coupled
! ! || == Pair 3 (Min = 88.48 , Max = 159.22 )
_s0F - e - -1 = Pair 4 (Min = 87.79 , Max = 155.44
” | | | Pair 5 (Min = 87.78 , Max = 155.35 )
_g 140 SR | - - 1| == Pair 6 (Min = 88.46 , Max = 159.25 )
S | | | | Pair 7 (Min = 88.51 , Max = 159.47 )
® 1301 o I . W . Pair 8 (Min = 87.78 , Max = 155.36 )
o ‘ ‘ ‘ || == Pair 9 (Min = 87.79 , Max = 155.45
c | | | | air 9 (Min 19, Max 45)
BSC 0verlap_> S0 S Y ‘ Pair 10 (Min = 88.51 , Max = 159.54 )
Q | | | s Pair 11 (Min = 90.41 , Max = 169.17 )
‘ ‘ ‘ = Pair 12 (Min = 89.42 , Max = 162.48
E Mo R AR e r12(Min =8 )
l l l
100 Jo----- - ! ‘
l l
I = S - - T
0.95 1 1.05 1.1 115 1.2 1.25 1.3

Time (ns)
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170 ] ] ] 170 ] ] ]
: : : e P i 1 (Mln 85.34, Max 142. 39 ) ! ! ! e P air 1 (M|n 87.41, Max 151 60 )
160-------- e - = Pair 2 (Min = 85.35, Max = 142.37) 160 ----- - - R oo === Pair 2 (Min = 86.64 , Max = 148.87 )
; ; ! m= Pair 3 (Min = 85.64 , Max = 143.84 ) ; ; ! = Pair 3 (Min = 86.65 , Max = 148.97 )
150 | w s Pair 4 (Min = 87.04 , Max = 149.35 ) 150 - R\ === Pair 4 (Min = 85.38 , Max = 142.42)
m Pair 5 (Min = 87.04 , Max = 149.29 ) m | | Pair 5 (Min = 85.38 , Max = 142.42)
E 140 = Pair 6 (Min = 87.81 , Max = 152.95 ) _g 1400 - - ——— - S _ | == Pair 6 (Min = 85.68 , Max = 144.02)
° ‘ ‘ ‘ ° Pair 7 (Min =87.99 , Max =153.19 )
' N . -
PO IR FR S / AT \ N S T N ® 1304 i Pair 8 (Min =87.05, Max =149.34 )
Q o = Pair 9 (Mm 87.06 , Max = 149.38 )
S 1200 -t N S0 W
2 2
g1 R\ g1MMof--—--—-—-—-"--—-———--1- @ -
100 e - - -l 100 e - - - - N
90 ------- - : 90 ------- NS -
L L L L
0.95 1 1.05 1.1 1.15 1.2 1.25 1.3 0.95 1 1.05 11 115 1.2 1.25 1.3
Time (ns) Time (ns)

170 : : : : : :
! ! ! s Pair 1 (Min = 87.48 , Max = 151.93 )
| | |
ESC Isolated 1601 - S S R —rair2 Min=86.80, Max=14958) | ESC Corner Coupled
| | ‘ = Pair 3 (Min = 86.81 , Max = 149.69 )
1501 -~ IR . = Pair 4 (Min = 85.55 , Max = 143.15)
m | | Pair 5 (Min = 85.55 , Max = 143.13 )
€ qp0l o Y /.o \ W = Pair 6 (Min = 85.74 , Max = 144.21)
-g | | Pair 7 (Min = 85.86 , Max = 144.67 )
® 1301 -1 o L ] Pair 8 (Min = 85.54 , Max = 143.14)
ESC 0 | 9 ; ; = Pair 9 (Min = 85.55 , Max = 143.16 )
veriap— S 10l R S R Pair 10 (Min =87.22 , Max =150.10)
b ! i = Pair 11 (Min = 87.21 , Max = 150.05 )
Qo ‘ ‘ == Pair 12 (Min = 87.89 , Max = 153.31 )
£ 110-------- R A\ e NS e
- |
|
100 e A
90F------- N Bt
L L
0.95 1 1.05 1.1 1.15 1.2 1.25 1.3

Time (ns)
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MA 14mm ESC Corners - DIFFERENTIAL RETURN LOSS
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MEG-ARRAY® 14 mm Differential X-talk

)
=

BSC Isolated BSC Corner Coupled

NEXT[%] - Total NEXT @@0.1 60.06% NEXT[%] - Total NEXT Qz} 3.151.49%

From To Risetime = 50 ps (10-90%) | Risetime = 100 ps (10-90%) | Risetime = 250 ps (10-90%) From To Risetime = 50 ps (10-90%) | Risetime =100 ps (10-90%) | Risetime = 250 ps (10-90%)

Pair 4 Pair 1 -0.07 -0.02 -0.01 Pair 6 Pair 1 0.08 0.02 0.01

Pair 4 Pair 2 0.13 -0.04 -0.01 Pair 6 Pair 2 0.07 0.02 0.01

Pair 4 Pair3 -0.11 -0.03 -0.01 Pair 6 Pair 3 0.17 0.04 0.01

Pair 4 Pair5 -0.10 -0.03 -0.01 Pair 6 Pair 4 -1.00 -0.79 -0.37

Pair 4 Pair 6 0.14 -0.04 -0.01 Pair 6 Pair 5 -0.88 -0.72 -0.34
Pair 6 Pair 7 -0.88 -0.72 0.34
Pair 6 Pair 8 -1.00 -0.79 037

FEXT[%] - Total FEXT @ss 0.32 0.15% Pair 6 Pair9 018 0.04 002

From To Risetime = 50 ps (10-90%) | Risetime =100 ps (10-90%) | Risetime =250 ps (10-90%)

Pair 4 Pair 7 0.06 0.02 0.01

Pair 4 Pair 8 0.22 0.11 0.05 FEXT[%] - Total FEXT @91.06 0.37%

Pair 4 Pair9 0.10 -0.04 -0.02 From To Risetime = 50 ps (10-90%) | Risetime =100 ps (10-90%) | Risetime = 250 ps (10-90%)

Pair 4 Pair 11 0.09 0.03 0.01 Pair 6 Pair 10 -0.07 -0.02 -0.01

Pair 4 Pair 12 0.23 0.12 0.05 Pair 6 Pair 11 -0.06 -0.02 -0.01
Pair 6 Pair 12 0.21 0.09 0.04
Pair 6 Pair 13 0.28 0.20 0.06
Pair 6 Pair 14 0.30 0.21 0.07
Pair 6 Pair 16 0.30 0.21 0.07

. . )
Circled % values are for 50 ps edge rates ety o i oo

BSC Overlap

NEXT[%] - Total NEXT {9.65)8.04 4.36% FEXT[%] - Total FEXT 6434.21 2.12%
From To Risetime = 50 ps (10-90%) | Risetime =100 ps (10-90%) | Risetime =250 ps (10-90%) From To Risetime = 50 ps (10-90%) | Risetime =100 ps (10-90%) | Risetime =250 ps (10-90%)
Pair5 Pair 1 0.49 0.44 0.32 Pair 5 Pair 13 -0.63 -0.55 -0.30
Pair5 Pair 2 -0.08 -0.03 -0.02 Pair 5 Pair 14 0.06 0.03 0.01
Pair5 Pair 3 -3.17 -2.65 -1.41 Pair 5 Pair 15 1.61 1.27 0.64
Pair5 Pair4 -0.89 -0.72 -0.34 Pair 5 Pair 16 0.30 0.20 0.06
Pair5 Pair 6 -0.10 -0.05 -0.03 Pair 5 Pair 18 0.09 0.05 0.02
Pair5 Pair 7 -3.20 -2.78 -1.47 Pair 5 Pair 19 1.62 1.23 0.62
Pair5 Pair 8 -0.99 -0.79 -0.37 Pair 5 Pair 20 0.28 0.18 0.05
Pair5 Pair9 0.48 0.44 0.32 Pair 5 Pair 21 -0.62 -0.54 -0.31
Pair5 Pair 10 0.04 -0.03 -0.02 Pair 5 Pair 22 0.05 0.03 0.02
Pair5 Pair 11 -0.15 -0.10 -0.07 Pair 5 Pair 23 0.13 0.10 0.07
Pair5 Pair 12 -0.06 -0.03 -0.02 Pair 5 Pair 24 0.06 0.03 0.02
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MEG-ARRAY® 14 mm Differential X-talk

ESC Isolated

ESC Corner Coupled

)
=

NEXT[%] - Total NEXT :@:@0.09 0.03%

NEXT[%] - Total NEXT Q@ 2.74127%

From To Risetime = 50 ps (10-90%) | Risetime =100 ps (10-90%) | Risetime = 250 ps (10-90%) From To Risetime = 50 ps (10-90%) | Risetime =100 ps (10-90%) | Risetime = 250 ps (10-90%)
Pair 2 Pair 1 -0.06 -0.01 -0.01 Pair 5 Pair 1 0.06 0.02 0.01
Pair 2 Pair3 0.08 -0.02 -0.01 Pair 5 Pair 2 -0.83 -0.69 -0.32
Pair 2 Pair 4 -0.05 -0.01 -0.01 Pair 5 Pair 3 -0.73 -0.64 -0.29
Pair 2 Pair5 -0.12 -0.04 -0.01 Pair 5 Pair 4 0.07 0.02 0.01
Pair 2 Pair 6 0.08 -0.01 -0.01 Pair 5 Pair 6 0.09 0.03 0.02
Pair 5 Pair 7 0.06 0.02 0.01
Pair 5 Pair 8 -0.72 -0.63 -0.29
FEXT[%) - Total FEXT @@0‘18 0.08% Pair 5 Pair 9 -083 -0.69 -0.32
From To Risetime =50 ps (10-90%) | Risetime = 100 ps (10-90%) | Risetime = 250 ps (10-90%)
Pair 2 Pair 7 0.06 0.04 0.02
Pair 2 Pair9 -0.07 0.04 0.02 FEXT[%] - Total FEXT @)0.65 0.21%
Pair 2 Pair 10 0.05 0.01 0.01 From To Risetime = 50 ps (10-90%) | Risetime =100 ps (10-90%) | Risetime = 250 ps (10-90%)
Pair 2 Pair 11 -0.15 -0.08 -0.03 Pair 5 Pair 10 -0.05 -0.02 -0.01
Pair 2 Pair 12 -0.06 0.02 0.01 Pair 5 Pair 11 0.18 0.13 0.04
Pair 5 Pair 12 0.20 0.15 0.04
Pair 5 Pair 13 -0.06 0.02 -0.01
Pair 5 Pair 15 -0.08 -0.03 -0.01
Pair 5 Pair 16 -0.05 -0.02 -0.01
H 0/ I f 50 d t Pair 5 Pair 17 0.20 0.15 0.04
CIrCIed 0 va ues are or ps e ge ra es Pair 5 Pair 18 0.18 0.13 0.04
ESC Overlap
NEXT[%] - Total NEXT {4.85)3.76 1.92% FEXT[%] - Total FEXT 6@1 .54 0.65%
From To Risetime = 50 ps (10-90%) | Risetime =100 ps (10-90%) | Risetime =250 ps (10-90%) From To Risetime = 50 ps (10-90%) | Risetime =100 ps (10-90%) | Risetime =250 ps (10-90%)
Pair 8 Pair 1 -0.07 -0.02 -0.01 Pair 8 Pair 13 0.06 0.03 0.01
Pair 8 Pair 2 -0.15 -0.07 -0.03 Pair 8 Pair 14 -0.14 -0.06 -0.02
Pair 8 Pair 3 0.04 -0.02 -0.01 Pair 8 Pair 15 -0.04 0.03 0.01
Pair 8 Pair 4 -0.83 -0.69 -0.32 Pair 8 Pair 16 0.18 0.13 0.04
Pair 8 Pair 5 -0.75 -0.64 -0.29 Pair 8 Pair 17 0.21 0.14 0.04
Pair 8 Pair 6 -0.05 -0.02 -0.01 Pair 8 Pair 18 0.05 0.01 0.01
Pair 8 Pair 7 0.16 0.14 0.10 Pair 8 Pair 19 -0.20 -0.18 -0.09
Pair 8 Pair9 0.16 0.14 0.10 Pair 8 Pair 21 -0.20 -0.18 -0.10
Pair 8 Pair 10 -1.28 -1.07 -0.55 Pair 8 Pair 22 0.48 0.36 0.16
Pair 8 Pair 11 -1.30 -0.94 -0.49 Pair 8 Pair 23 0.48 0.41 0.18
Pair 8 Pair 12 0.06 0.01 0.01 Pair 8 Pair 24 -0.05 -0.01 -0.00
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MEG-ARRAY® 14 mm Conclusions FC,__;/}‘

4 Minor changes between BSC and ESC (ESC is better)
4 ESC impedance is lower while ESC cross talk is better

4 Pair density mostly impacts cross talk
4 Minor changes to Impedance, RL, and IL

4 Outer edge pairs should be avoided or investigated better since
cross talk levels are higher

4 Pairs chosen to show typical values, not every combination

4 Best practices should be used to impedance match vias and
SMT pads (voids under pads on adjacent power/ground layer)

4 Board design can limit connector performance significantly
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