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1. Sl Dreams and Nightmares

2. The Inconvenient Reality of Interconnects

3. Some good practices - Towards 448 Ghps

DES’GNCON 2026 '\ ] FEB. 24-26, 2026 #DesignCon 4 @ informamarkets

WHERE THE CHIP MEETS THE BOARD
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Step One - Acknowledging the Challenge

1. Case study 1- Microstrip Geometry
2. Case Study 2- Coupon Structure
3. Case Study 3 -Probing PAD (Via)Structure
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A 10 PCBs
A Same Lot

Some Variations are
more familiar to Sl
Engineers

#A[mil]

Covered in il
Depth in Literature [2] 002

004
005
006
007
008
009
010
Max
Min
Average
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2 4 6 8
0.85 13.21 14.08 2.02
0.90 13.11 14.01 2.20
0.89 13.42 14.04 2.03
0.86 13.44 14.11 2.15
0.87 13.57 14.29 2.08
1.00 13.69 14.32 2.13
0.82 13.59 14.16 2.05
1.01 13.98 13.69 2.10
0.89 13.57 14.20 2.29
0.85 13.60 14.07 2.00
1.01 13.98 14.32 2.29
0.82 13.11 13.69 2.00
0.89 13.52 14.10 2.11
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10
181
2.05
1.77
1.94
1.86
1.90
191
1.84
1.92
1.86
2.05
1.77
1.89

11
5.85
5.81
5.81
5.90
5.90
5.94
5.95
5.95
5.97
6.00
6.00
5.81
5.91
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Case Study 2 -Coupon Structure

What could possibly go wrong?

Coupon Structure
NS vs EW orientation
Same Via Structure
Same PCB
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2B ‘MMPX
e \ center line
o N i
W T TN ~3.225 [mil]
=L
A ety
i Via center
g line
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Resulted in 2Y
Impedance Difference [2]

NS i Non Spread Weave ww—*:;, — - o

i 0 T

J13J1
EW -Spread Weave m B——

[ N U . o S "‘%‘:‘.m‘ﬁm ‘: T SR
T R e T b b s e |
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What could possibly go wrong?

Post Manufactured PCB
Reality Might Be Different
than Intended

A 10 PCB Samples
A Same Lot

Design Reality
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Measured Gnd Pads Dimensions

DESIGNCON

FEB. 24-26, 2026

001
002
003
004
005
006
007
008
009
010
Design
AVG
Min
Max
var

1
23.91
23.46
23.07
23.23
23.37
22.62
23.10
23.28
23.42
23.23

26
23.27
22.62
23.91

1.29

2
18.91
18.08
17.93
18.62
18.50
17.79
18.63
18.33
17.71
18.56

20
18.31
17.71
18.91

1.2

3
23.44
23.28
235138
22.77
23.39
22.55
23.48
22.92
22.52
23.68

26
23.12
22.52
23.68

1.16

4
19.12
18.47
17.66
18.57
18.53
17.93
18.25
18.08
18.17
18.81
20
18.36
17.66
19.12
1.46
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Measured Via center to Via center distance [mil]

Measured
001 39.16
002 39.62
003 41.72
004 39.07
005 39.72
006 40.74
007 39.82
008 39.30
009 39.55
010 39.71
AVG 39.84
min 39.07
max 41.72
delta 2.65
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. ] 20 [
) : . 20
18 .
Left via Right via Via Centers Only

Coupon X Y Coupon X Y id

001  -20.0 93 001 198 93 . i :

002  -16.7 8.8 002 230 94 9

003 -20.0 88 003 224 9.2 :

004  -202 9.9 004 198 93 3

005 -189 8.8 005 209 8.7 2

006 -185 9.9 006 222 10.2 e TR

007 -18.4 8.3 007 215 83 -

008  -19.2 87 008 206 9.1 5

009 -18.0 8.8 009 21.7 9.4 i

010 -200 9.4 010 198 9.3

Design -20 10 Design 20 10 - 12

AVG  -18.99 9.07 AVG 2117 9.22 (ff((‘)\‘,

mn 202 83 mn 198 83 Q‘:“{/J’ :

max  -16.7 9.9 max 23 10.2 Nl P

delta 35 16 delta 3.2 19 T’
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Stackup 1 Stackup 2

SMT 0.7874 + 3.6, 0.0195 SM_H_0p79_Dk_3p6_Df 0p0195_C SMT 0.5 L] 3.2,0.022 sm_H_0p5 Dk 3p2 Df 0p022 B

L1 24 i L1 265 |
o 10 éssﬁ -I 2.98,0.0014 Tachyon100G_PrePreg_1067_74_H_2p56_Dk_2p98_Df_0p0014_C Eﬂz‘l gém .[ 2.77,0.0014 Tachyon100G_PrePreg_1035_75_H_2p44_Dk_2p77_Df_0p004_B

M2 1 2.98, 0.0014 Tachyon100G_Core_H_2p5_Dk_2p88_Df 0p0014_C M2 2.5 [ 2.77,0.0014 Tachyon100G_Core_1035_75 H_2p5_Dk_2p77_Df_0p004_B
EEA% é:&:’, :I 3.02, 0.0015 Tachyon100G_PrePreg_1078_72_H_2p83_Dk_3p02_Df_0p0015_C EAS;%?S :[ 2.84,0.0014 Tachyon100G_PrePreg_1078_71_H_2p5_Dk_2p84_Df_0p004_B
L5M04 o2 .I 2.98,0.0014 Tachyon100G_Core_H_2p5_Dk_2p98_Df 0p0014_C Lrgmﬂ%ﬁ . | 2.77,0.0014 Tachyon100G_Core_1035_75 H_2p5_Dk_2p77_Df 0p004_B
Lgflso 5517 .I 2.98,0.0014 Tachyon100G_PrePreg_1067_74_H_2p17_Dk_2p98_Df_0p0014_C I\LASS (]2_652 .I 2.89,0.0018 Tachyon100G_PrePreg_1078_68_H_2p52_Dk_2p89_Df_Op004_B
L?Mgsg 5 .1 298,0.0014 Tachyon100G_Core_H_2p5_Dk_2p98_Df_0p0014_C LI\TAG0 %.5 _[ 2.77,0.0014 Tachyon100G_Core_1035_75_H_2p5_Dk_2p77_Df_0p004_B

M7 2.64 1 3.09, 0.0018 Tachyon100G_PrePreg_1078_67_H_2p64_Dk_3p09_Df_0p0018_C M7 2.49 [ 2.89, 0.0018 Tachyon100G_PrePreg_1078_68_H_2p52_Dk_2p89_Df_0p004_B
L8M181’§5 .I 2.98, 0.0014 Tachyon100G_Core_H_2p5_Dk_2p98_Df 0p0014_C Lrﬁ'la1 5,5 '[ 2.77,0.0014 Tachyon100G_Core_1035_75 H_2p5_Dk_2p77_Df_0p004_B

L9 2.4 )i Lg 24 1

M9 3.74 ] 3.06,0.0017 Tachyon100G_PrePreg_1035_69_H_3p74_Dk_3p06_Df_0p0017_C M9 3.52 [ 2.85,0.0017 Tachyon100G_PrePreg_1067_70_H_3p52_Dk_2p85_Df 0p004_B
L10 2.4 | Lo 24

M10 2.5 I 2.98,0.0014 Tachyon100G_Core H_2p5 Dk_2p98_Df 0p0014_C M10 2.5 [ 2.77,0.0014 Tachyon100G_Core_1035_75 H_2p5_Dk_2p77_Df 0p004 B
tl;ﬂ; 1;%:64 :I 3.09,0.0018 Tachyon100G_PrePreg_1078_67_H_2p64_Dk_3p09_Df_0p0018_C :\L/I:ﬂ; ;2216 :[ 2.89,0.0018 Tachyon100G_PrePreg 1078 68 H_2p46 Dk_2p89 Df 0p004 B
L1225 1 29800014 Tachyon100G_Core_H_2p5_Dk_2p98_Df_0p0014_C M1z 25 A 27700014 Tachyon100G_Core_1035_75_H_2p5_Dk_2p77_Df_0p004_B
LWSO %517 -I 2.98, 0.0014 Tachyon100G_PrePreg_1067_74_H_2p17_Dk_2p98_Df_0p0014_C 1\_41143 &gg .[ 2.89,0.0018 Tachyon100G_PrePreg_1078_68_H_2p52_Dk_2p89_Df_0p004_B
L gm 04 5%’ -1 2.98, 0.0014 Tachyon100G_Core_H_2p5_Dk_2p98_Df 0p0014_C Lq,w 51 40 % 5 . ! 2.77,0.0014 Tachyon100G_Core_1035_75_H_2p5_Dk_2p77_Df_0p004_B
M16 2.83 I 3.02, 0.0015 Tachyon100G_PrePreg_1078_72_H_2p83_Dk_3p02_Df_0p0015_C M16 2.44 | 2.77,0.0014 Tachyon100G_PrePreg_1035_75_H_2p44_Dk_2p77_Df_0p004_B
Ufm; 1 2_5 ‘I 2.98,0.0014 Tachyon100G_Core_H_2p5_Dk_2p98_Df_0p0014_C Lllﬂﬁ1 7‘I 75_5 ‘[ 2.77,0.0014 Tachyon100G_Core_1035_75_H_2p5_Dk_2p77_Df_0p004_B
L%é) 25356 ‘I 2.98,0.0014 Tachyon100G_PrePreg_1067_74_H_2p56_Dk_2p98_Df_0p0014_C kﬂ% OZEM '[ 2.77,0.0014 Tachyon100G_PrePreg_1035_75_H_2pd4_Dk_2p77_Df_0p004_B
sl.‘rJA% 20'.479 Io 3.6, 0.0195 SM_H_0p79_Dk_3p6_Df_0p0195_C L1SSM%GS,5 I-- 3.2,0.022 sm_H_Op5 Dk 3p2 Df 0p022 B

65.5374 65.2

Vias for each layer were designed to satisfy the low reflection condition for two stackups simultaneously i see details in
A. Manukovsky, Y. Shlepnev, J. Nutzati, A. Kuntsevych, |. Peleg, S. Mordooch Via Design for 112 Gbps and Beyond:
Theory and Reality, DesignCon 2025
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Vendorel_004_line_17_Via

Horizontal Line 36 9.74

Horizontal Line 37 8.96 |
Horizontal Line 38 8.34 B
Horizontal Line 39 9.74
Horizontal Line 40 10.1€ i
Horizontal Line 41 8.23 ;
Horizontal Line 42 11.78 _'-é
Horizontal Line 43 8.68 -
Horizontal Line 44 11.92

Horizontal Line 45 9.14

Horizontal Line 46 12.21

Horizontal Line 47 8.99

Horizontal Line 48 12.08 = -
Horizontal Line 49 8.42 "“'
Horizontal Line 50 10.83 ;4
Horizontal Line 51 8.23 i
Horizontal Line 52 10.42 .
Horizontal Line 53 8.01 m
Horizontal Line 54 11.1¢ g >
Horizontal Line 55 7.15 'zwﬁ}
Horizontal Line 56 11.97 ——
Horizontal Line 57 7.24
Horizontal Line 58 9.18 e b
Horizontal Line 59 11.9 iy R
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38 R 39 i
4—»1 A——l
F 40 3 41 - e
— —
42 1 43 1 .
— e =
44 - 4538
—
46wy 47 — -
— -~
48 - 49 3
A——
o 50 : 51 m i)
— — _
e 52 . 53 _,_;ﬁull | Y
. ~tgp N
E 5 + 55 < pr—
<
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Vendorel 003 line 17 Via

Type Name Length 1 i e "M i
o [mil]g L . P26 k| g37> - | -
Horizontal Line 36 15.0C R 4 £ ' T e -
Horizontal Line 37 4.52 ; . ; ] 4 .-
Horizontal Line 38 15.0C ‘"—f& i Wég M = e
Horizontal Line 39 4.25 o < 38 > <> - —
Horizontal Line 40  10.6¢ e 2 4 P
Horizontal Line 41 7.92 o | 40 1 ! | i
Horizontal Line 42 13.11 i ! Lt
Horizontal Line 43 8.12 E s 5 p
Horizontal Line 44 13.37 ; |
Horizontal Line 45 8.38
Horizontal Line 46 12.2C — | 42 4 —
Horizontal Line 47 9.52 <T’
Horizontal Line 48 12.12 : - e———— . _
Horizontal Line 49 9.39 M i i SPRSEE
Horizontal Line 50 8.33 s ey O G
Horizontal Line 51  11.41 48 !
Horizontal Line 52 12.7¢8 gl ,____4___’ Lo
Horizontal Line 53 6.82 : ' 4.@-» e
Horizontal Line 54  12.4C — T 1 F
Horizontal Line 55 7.39 ] ; i s
Horizontal Line 56  15.47 — ; . 52 ! »
Horizontal Line 57 4.67 ] <_> f
Horizontal Line 58 5.00 5 ] } i
Horizontal Line 59  15.3€ [ _— : 54 i .
= &
56 "
o 58 k -
T — |
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Vendorel 002 line 17 Via

Type Name Length (mil j
Horizontal Line 36 9.4€ q
Horizontal Line 37 8.9¢ 'ﬂ‘
Horizontal Line 38 15.6¢€ [ ks g
Horizontal Line 39 1.7¢ e 38 : o= W PRSI
Horizontal Line 40 15.0€ y et < > 3 -
Horizontal Line 41 3.18 ] B
Horizontal Line 42 10.77 1 40 41 g =
Hor!zontal L!ne 43 9.28 " ] = s | = gt -
Horizontal Line 44 10.91 4 | : 4
Horizontal Line 45 9.63 . 2 E
Horizontal Line 46 10.92 & f :
Horizontal Line 47 10.12 - ' <L> 4_43_>
Horizontal Line 48 10.72 e == 44 N 1 ¢ 45 R =2 =
:or!zonta: t!ne 49 10.;)1 o P
Hgﬂizﬂiil L::: 2(1) 3'02 = — o
Horizontal Line 52 8.57 A»}_ = __3
Horizontal Line 53 9.56 L il 50 _ 51 o
Horizontal Line 54 8.19 ; ] \

A, : paee- .
Horizontal Line 55 9.17 ™ ; . 4
Horizontal Line 56 8.61 5ol ; 53
Horizontal Line 57 9.51 o —— | —) e
Horizontal Line 58 11.67 i ¢ ———
Horizontal Line 59 10.7z . ; L

54 55

= — = ==

o= 560 i -

s ] ' 59 ]

e 5 e

] [ - m,*_; e .

DES’GNCON 2026} ] 3 A FEB. 24-26, 2026 #DesignCon @ informamarkets

WHERE THE CHIP MEETS THE BOARD




Vendore2_ 015 line_11 Via

Type Name Length [mil]
Horizontal Line 25 4.45
Horizontal Line 26 16.5C
Horizontal Line 27 20.14
Horizontal Line 28 11.0¢
Horizontal Line 29 14.1C
Horizontal Line 32 8.8¢
Horizontal Line 33 14.41
Horizontal Line 34 10.77
Horizontal Line 35 13.22
Horizontal Line 36 11.22
Horizontal Line 37 13.1¢
Horizontal Line 38 16.2¢
Horizontal Line 39 14.5¢€
Horizontal Line 40 10.9¢
Horizontal Line 41 10.51

DESIGNCON EZ3
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27!
- 26 > — >
o 28 29 —a
e = > :
_ 32 B 33 X
; == < >
. A - >
:-i-lwf 36 37 . -c—n—;
- il A ;
S 3 ’ -9 K
; 40 Al e
B m— o=
e O ar '__

R © T e—— e S
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Vendore2 020 line_11 Via

26 27
. - - - s ; i
Type Name Length [mil] i =—— 28 i | B > mf [~ e—
Horizontal Line 26 17.8¢ = 2 e < 9 > = Z
Horizontal Line 27 19.31 e, ) T 1 ! o e
Horizontal Line 28 11.45 | > | i i
Horizontal Line 29 13.42 e ﬁ\w_- 32 9 F 33 - s
Horizontal Line 32 9.6€ k = ] < > d L
Horizontal Line 33 14.5C S T | f ; o
Horizontal Line 34 10.7¢ ] | i i | :
Horizontal Line 35 13.47 [R—— A gy ; W35 E |
Horizontal Line 36 10.7¢ - —— ¢ > 4 E
. . S > w— ! ] 4 s
Hor!zontal L!ne 37 13.21 ' Y "*j ﬁ*., ' 36 E 37 ﬂ; :‘h.*_
Horizontal Line 38 17.81 ; 4—»1 | ——-
Horizontal Line 39 13.5€ ; | : k " s
=R —_— F - &
Horizontal Line 40 11.9¢ | P 38 > %39 ::
Horizontal Line 41 11.81 - . R o 2 >
= - o : . - L
G ety —
s " — R
- ” --\-.l -
- [ 5§ . e -
gt \a g M— - ER— a i -~ ‘ﬂ 4 h"‘
s e ‘, P
B gy A SRR RS i *"MM?
ol fny- - - — -~ -
g, - M
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Vendorel 003 line 11 Via

Horizontal Line 26 14.71
Horizontal Line 27 20.8€
Horizontal Line 28 13.91
Horizontal Line 29 11.01
Horizontal Line 30 14.8€
Horizontal Line 33 10.5€

Horizontal Line 34 9.71
Horizontal Line 35 14.31
Horizontal Line 36 9.61

Horizontal Line 37 14.4€
Horizontal Line 38 10.4€
Horizontal Line 39 12.9¢€
Horizontal Line 40 7.96
Horizontal Line 41 7.86

- e ——— P S g - o g e e PO T — i & ——
T ]
e il ‘M%; F&- .
m b ,-_: %
~ -
i T “E | = A i e
- : 7 o
L g A
iy
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Vendorel 002 line 11 Via
VIA OFFSET]

Horizontal Line 26 19.64
Horizontal Line 27 17.64
Horizontal Line 28 13.6:
Horizontal Line 29 12.51
Horizontal Line 32 19.2¢
Horizontal Line 33 5.13
Horizontal Line 34 19.3¢

Horizontal Line 35 6.88 ——
Horizontal Line 36 19.2¢ __
Horizontal Line 37 7.0C [y
Horizontal Line 38 5.0C ;
Horizontal Line 39 17.2¢ 4
Horizontal Line 40 8.2€ Eriing
Horizontal Line 41 8.01 -

- "

R
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ou—

ou
| I 1
| P2
55 [~ 55
7
e
5 - 50
@
[*]
c
o
B 45 45
(=1
E
a1 | Wl o 2 It (P ATIE T T 40
35 ‘ ! ! | I I | 15
0 0.05 0.1 0.15 0.2 025 0.3 0.35 0.4 0.45 0.5 055 06 0.65 0.7 0.75 0.8 0 10 20 30
o0 o0
I P
54 3 54 P2
= 52
E
£
O, 50
@ o
Q
&
T 48
@
(=%
E s
44
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0 0.05 0.1 0.15 0.2 0.25 03 0.35 0.4 0.45 0.5 0.55 06 0.65 0.7 0.75 0.8 0 10 20 30 40
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Top Gnd Thickness Top Dielectric Height Signal Trace Width
. . (< ] | o | (<P ] | .

020 20% 20% ’ 33%

035
0.20
025 2 2z s 030 2
020 2 015 3 d 025 =2
8 g 020 ®
015 3§ 010 § 1 13% 13% 015 9
010 o 0.05 o = 5o 010 =
. 2 005 : . 005
Olc,—|
03 02 -01 0 0.1 02 -7 6 5 -4 3 2 02 01 0 01 02 03 04 05 06
[mil] [%] [mil]
Bottom Gnd Thickness Bottom Dielectric Height Signal Trace Thickness
| | | |
1 < — | { <> ] | o =N |
27% 0.30 31% 31% 0.35 25% 25% 025
025 > 255 030 25
20% 020 = 025 £ 020 £
16% -
15% " 8 020 8 015 &
13% 015 3 015 B 010 £
. o
010 &« - 010 o« 005
o o % o : o .
2y A% _|4/° 0.05 2% —I4/° 2% 0.05 2%
02 -01 0 01 02 03 04 05 06 4 3 2 1 0 1 2 3 -02 -015  -01  -005 0
[mil] [%]
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Signal Trace Width

LOTA

-02 -01 0 01 02 03 04 05

DESIGNCON EZ3
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0.6

035
0.30
0.25
0.20
0.15
0.10
0.05

Probability

035

o
o
53
Probability

LOT

-02 -01 0O 01 02 03
[mil]

FEB. 24-26, 2026

05

06

035
030
0.25
0.20
0.15
0.10
0.05

Probability

LOTA

Bottom Dielectric Height

838
025
020
0.15
0.10
0.05

#DesignCon

Probability

§33
025
0.20
0.15
0.10
0.05

Probability

LOTB

838
025
0.20
0.15
0.10
0.05

Probability

@ infgrmamarkets




Manufacturer 1 Manufacturer 2

Probability A LOT B

LOT A |'\ Design Target

>
Design Parameter
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TDR

T T
—LOTA
10 — —LOTB —
Manufacturer #2
|
105 — 1
|
0
‘ \
1 |
L jl
100 [— ‘\ ’ —
11
_E PR ‘ V |
‘o 4
2 o5 i _
8 1
% “‘v’(w
E | !
|
%0 - II _
85 — —
80— =
| | | | | | |
0 2000 4000 6000 8000 10000 12000 14000 1600(

Samples
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Measure 10 Coupons Transmission line parameters (W,H,T,Dk,Df,etc.)

Build a statistical probability model of each input (STD, mean ,Variance)

Generate full factorial DOE table Example: Input Value distributions for two parameters

Do o o Do

Since the various input values possess distinct probabilities of occurrence, the output is weighted 1 *
based on the overall likelihood of the scenario. A -
A ApplySame Method as the good old Jitter and BER analysis /’:\\\—
N
H b\
4 45 i 5
W [mil]
x
4 [ AL
0 0 78 a0 a0 6 6 6.5 7
A The Blue Plot is weighted by input combination probability, while the Red Plot is unweighted S [miI]

A The lines are CDF
A Dashed i left side CDF
A Solid i right side CDF
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Expected Variation
I Dielectric Height  -/[+20%
T TW -[+4um
I Copper thickness -/+30%
i Dk - 1+5%

i Df -[+5%
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# of units/Probability

Spec 1.5 [dB]

NOM :
10° avg. = 1.33 :
o 1258 2 2o 1398 :
Hundreds of units o 1o o '
E 1
- 1.198 11.499
1
10 1182 : 1533
\‘ 1
10 1169 \1 : 156
Millions of units \ I
s 1158 1.582
— 105 T :
115 1 16
: .4 |
l 1
1.142 1616
-8 1
10 \ 1
" 1135 1 1631
10 > + |
1
10710 | | I _
14 12 13 14 15 16 17
Loss [dB]
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Nom-15 [Ohm] nom + 15 [Ohm]

10° . — 105 {Ohm
# of units/Probability 75 [Ohm] [ |
Tt B - L e N
10 i i
1 1
O H— AV G ) SR N 99. % v R —
1 ; : 1
_ 4 . i 1
—y -3 I/ 81.3§, : 102 :
I/ I
% 1
(o4 A 79.87, 1039
E /1 - 1
/o
.58 /o 78.7 los 2
/o ' 1
/ 1 1
et )6 e AR (€ g— C I L R N R ———
/ 1 1
/ 1 I
m'“F / B9 1 1071
1 1
/ 1| I
108 f___; ?s.zf, : 107.8
I I
. I
109 / ?5-?1___ _______________________________________ T 1083
/ | I
10-10 | / | ! | : | 1 |
50 60 70 100 110 120 130
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Nom-15 [Ohm]
nom + 15 [Ohm]

# of units/Probability 75 [Ohm] 105 [Ohm]
NOM

0
10 —avg.=911—

8457 T 0805
,// /"4

107"

80.86 / B - 103

— 10

R

106.3

10
,108.8
10*

110.8

10°

113.3

‘1 143

114.9

- —— --—--1---%—-
l
l
|
|
|
|
|
)
|
|
|
|

50 60 70 80 110 120 130

90
Impedance [Ohm]
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Nom-15 [Ohm]
nom + 15 [Ohm]

# of units/Probability 75 [Ohm] 105 [Ohm]
0 NOM
107 | - - ~—avg.=911— 1
i | e 1
Ak 1 8457 98.05 |
107" . e I
! so 86 : 103I
2| L 8086/ L I
—_— 0% L : I
i | 1
109 17835 I
E I I
| 1
107 & 18 i
| |
| I I
108 ¢ 1 I
E . :
6 | 1
— 10 rF———=—==- I I — - -
| |
. | 1
107 i I
| |
8 1 1
10 : :
1 1
109 1 1
| 1
| |
10710 1 | | 1
50 60 70 80 110 120 130

90
Impedance [Ohm]
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Nom-15 [Ohm]
nom + 15 [Ohm]

# of units/Probability 75 [Ohm] 105 [Ohm]
o NOM B
10 1 ~——avg.=911 — 1
| = |
-1 1 8457 98.05 |
10 i e :
I Ay 8 1
> 102 L. 8086/ L 103§
| , E [
A4 1
103 1 78.35 Il 106.3
/ | 1
104 76:46 : 108.8
| |
A 1
10° =S 1 i
i i
6 7365/ | 1
— 10 o = = o e E= - o i — ol
. 72.55/ | 1
107 j I I
‘ I I
; 1.68. 1 1
108 ] i i
J | 1
10 w 1 1
: | 1
| |
10710 f 1 | | 1 |
50 60 70 80 110 120 130

90
Impedance [Ohm]
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o 86.24 99.78

_ = 7686 " avg. = 92.7 tO76
Dk =3.25 105E 75.18 113.4
= | 7249 | | 116.9
: bl ! | -
o 50 60 70 80 90 100 110 120 130
P 85.84 03 99.34
- E ToAT avg. = 92. 107
Dk=3.3 s 74.83 112.9
£ 7215~ | I 116.4
18 ! !
o 50 60 70 80 20 100 110 120 130
10 85.45 ; 010 98.91
- F T avg. = 91. 08T
Dk = 3.35 oo 74.49 112.4
W 7181 - | | 115.9
10 50 60 70 80 80 100 10 120 130
100 85.06 15 98.49
_ E T80 avg. =91, 106
Dk=3.4 s 74,46 111.9
= 71.49 - | | 115.4
4
10 50 60 70 80 90 100 110 120 130
10 84.68 911 98.05
_ E 7838 avg.=91. 058
Dk = 3.45 = 379 111.4
£ 71,16 s~ | | 114.9
10
10 50 60 70 80 0 100 110 120 130
100 84.3 _ . 97,64
_ 78705 avg. = 90. 053
Dk=35 = 7348 210.9
ok 7084 _r ! I 114.4
10 50 60 70 80 %0 100 110 120 130
10 83.93 _ 003 97.23
_ E 9 avg. = 1049
Dk = 3.55 ! 7314 1105
WE ! 70.53 o || _ 114 _
b 50 60 70 80 90 100 110 120 130
83.56 a0 96.83
~ 77-35 avg. = T
Dk=3.6 7282 110
7022 - I | 113.5
60 70 80 90 100 110 120 130
83.2 . 595 96.44
- TT.02 avg. = 89, T
Dk = 3.65 i 7239 185
E 69.91, -~ | | | 113
10
10 50 60 70 80 80 100 110 120 130
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10° 7939 o5 9139
B E 454 avg. = 9848
Ha=19 s 7135 10256
= 69.2 ] I ] 104.1 l l I
10750 60 0 80 % 100 10 120 130
e 81.01 . 93.3 -
_ avg. = 86.
Ha=20.5 = 7583 1047
- 7062 | i 1063 | |
10750 60 0 80 % 10 120 130
10° 82.49 885 94.97
B E I avg. = 102
Ha=22 s 7471 106.6
£ 71.84 | 108.2 | |
) 60 0 80 % 10 120 130
10% 838 00 96.48
= = L avg. = 13
Ha=23.5 Wik 555 T3
E 72.94 | 110 } |
) 60 0 80 % 100 10 120 130
10°¢ 84.99 912 97.91
B ; o avg. = 91. o5
Ha=25 sE 6.34 7087
w0 -
£ 73.92 | I | 11.5 1 |
10750 60 0 ) 80 % 100 o 120 30
86,07 04 99,17
- 808 avg. = 92. 1967
Ha=26.5 oE 77.28 2l
10
IN: 74.81 I I 112.9 | |
0750 60 0 80 % 100 10 ) 120 30
.y 87 . 1003
_ ! &7 avg. = 93, 1078
Ha=28
5 78.11 112.2
10
O 7561 I | | 1142 } |
0 “|‘() 60 70 80 “KU : 'Il'() 10 ';() ':‘J()
100 = B87.87 _ 843 101.3
_ f 5t avg. = 1089
Ha=29.5 5
: 78.95 113.3
10
‘L_ 76.33 2 J ! } 115.4 } }
s0 60 70 80 % 00 10 20 130
0 88.63 _ 102.3
Ha=31 E s avg. = 952 i 5 —
107"
s 76.98 ! | I ] 1164 ) |
050 60 70 80 % 100 10 120 130
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10 92.1 . 105.9
- E 718 avg. = e
We1d s 836 1146
£ 81.27 | | 1164 |
w 50 60 70 80 Stl 100 10 120 130
- 90.29 o7 103.6
_ = B854 avg. = 96.
w=17 e 8184 1123
£ 79.54 | | 114 | |
w 50 60 70 80 gtl 10 20 130
10 88.52 7 101.4
= = avg. = 068
W=18 e 80.16 110
£ 77.9 | | | D 1117 | |
W 50 60 70 80 90 100 10 120 130
o 86.85 o8 9,39
_ E 8205 avg. = 92, 1005
w=19 105E 785 078
E 76.31 | | 109.5 | |
W 50 60 70 80 20 100 10 120 130
10 8522 o 97.36
_ F 8048 avg. = 1026
W=20 05E 76.99 105.7
E 74.79 | I 1074 ) I J
10750 60 7 80 % 100 o 120 30
10%; 83,66 603 95.41
_ 7898 avg. = 89, 1005
w=21 549 103.7
o 73.33 |, 1054 | | |
10750 60 0 i 80 % 100 10 120 30
10 82,17 . 93.59
_ f 751 avg, = 87, 9567
W=22 10! 74.06 101.7
L 71.92 | 103.5 | | |
10 ‘N() 60 70 80 a0 100 10 120 130
10— 80,72 " 91,83
_ F T avg. = 5683
w=23 109! 7268 99.84
70.56 I 1 |z, 1016 I I J
W ‘5') 60 70 80 20 100 110 20 130
10— 79.28 65 90.13
_ F 8T avg. = X o505
W=24 o 7135 98.03
E 69.25 ] I } 99.77 ] ] }
@ s0 60 0 80 % 100 110 120 130

DESIGNCON EZ3

WHERE THE CHIP MEETS THE BOARD

#DesignCon



DES’GNCON FEB. 24-26, 2026 #DesignCon @ informamarkets

WHERE THE CHIP MEETS THE BOARD




-60

-80

Z@16GHz
105

100

95

90

85

A perfect Via
My Sl skills are
amazing

80

75

[ 0.05 0.1 0.15

Junior S| Eng — @ Veteran S| Eng _J\%El SlLabEng ~ —m " .%
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,20 -

40

-60
-80 |

0 20
2@16GHz 2@326Hz
105 105
100 100
95 95
90 90 ‘
85 85 ‘
80 80 [
75 75
0 0.05 01 0.15 0

0.05 01 0.15 Not so perfect

[
Junior S| Eng — @ Veteran S| Eng _J\%El SlLabEng ~ —m " .%
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|

-20

40 —

-60
.80 \ | \

0 20 40 60
2@16GHz

105 105 2@32GHz s 2@64GHz

100 100 100

95 95 95

90 90 ‘ 90

85 85 ‘ 85

80 eu[ 80 It Looks worse
75 75 75 in Lab

0 0.05 01 0.15 0 0.05 0.1 0.15 0

[ )
Junior SI Eng — @ Veteran S| Eng _Jﬁa
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RL
0
-20
-40 —
-60
80 | | | | | | |
0 20 40 60 80 100 120 140
Z@16GHz Z@32GH
105 105 @ iz 105 Z@64GHz 105 2@128GHz
100 100 100 100
95 95 o5 95
90 90 ‘ 90 90 ~\
85 85 r_/\ﬁ 85 85 ,\/ \/ \ /\/V\AAA——_
80 80 [ 80 80 \/
75 75 75 75
0 0.05 0.1 0.15 0 0.05 0.1 0.15 0 0.05 0.1 0.15 0 0.05 0.1 0.15

[ )
Junior SI Eng — @ Veteran S| Eng J&a
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Normalized to 100 ohm

-5+

-10

-151 Normalized to 85 ohm

0 20 40 60 80 100 120 140 0 20 40 60 80 100 120 140
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B5_Nom [1,1]
Z_max
Z_min

Z@16GHz
105

100 -

90

85

80

75

1056

100 -

0.05

Z@64GHz

0.1

0.15

90

NN

0.15

105

100

95

90

85

80

75

105

100

95

90

85

80

75

) Z@32GHz
0 0.05 0.1 0.15
) Z@128GHz
'\/f/\\/
0 0.05 0.1 0.15
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B5_Nom [1,1]
Z_max
Z_min

105

100

95

90

85

80

75

105

100

95

90

85

Z@16GHz

0 0.05 0.1 0.15

Z@64GHz

0 0.05 0.1 0.15

105

100

95

90

85

80

75

105

100

95

90

85

80

75

) Z@32GHz
Na—
0 0.05 0.1 0.15
) Z@128GHz
0 0.05 0.1 0.15
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TDR reference impedance 85 and 100 Ohm

Z@16GHz Z@32GHz
105 105

100 f 100 freees s

95 - 95
B5_Nom [1,1]
-------- B5 Nom [11]) o a0 4 R

Z_max sanntt
Z_min __/\
85 85

80 80

75 ' 75 '
0 0.05 0.1 0.15 0 0.05 0.1 0.15

Z@128GHz

105 105 .
100 o, s ol R — .
L os| % "

85 J 85 '\_/ .t

80 80 (j

75 : ' ! 75 ) ' !

0 0.05 0.1 0.15 0 0.05 0.1 0.15
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60 | 40m1 1
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40 | - I
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O |
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|
!

9
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N = S |
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60 -40 20 0 20 40 60 gl

- —l
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Block 1 (L1,L2) = 32

Z@16GHz . 2@32GHz

90

90

........ B1_Down [1,1] )
B1_Nom [1,1] e ———— f .
- — Y] E—

B1_Up[1,1] B5 (e —— e ——
Z_max
Z_min

80

80

0 0.05 0.1 0.15 0 0.05 0.1 0.15

Z@64GHz o5 Z@128GHz

a
n
-, ]
P it
a0 N a0 L -
A H [
\ 1 i A
\, ] [}
'...,‘ ': it I |
% - AN
a5 . o" '.,--.._ _______ e ——— PR S ——— 85 ] 5 [ H -_- ¥ "“J“',.-"uq“vﬁux.,L_,..lu.,._..1“.._._uu.uu.-|.uu.u.
i \ 1 H | »
\ Vs LY - i i ;
. ) i w
. # ' i
-, iy i i
- Y L
L P
i
80 80 1
]
i
(W
L
W
L I 75 I I )

0 0.05 0.1 0.15 0 0.05 0.1
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Block 2 (L3,L4,L5,L6,L7) = 28

o B1ocHE o Z@32GHz
90 90
-------- B2 Down [1,1]
B2_Nom [1,1] "
B2_Up [1,1] 1o — S A ———
Z_max
Z_min
80 80
75 ' ' 75 : :
0 0.05 0.1 0.15 0 0.05 0.1 0.15
Z@64GHz Z@128GHz
95 95 A
A
90 90 /f ;
SO
N Sk .
% 5 t ] ¢ SO
T — % i P L e S— 85 £% £ ] { & 'gjvvwfw
A W \ i ;
80 80 Tt
75 . ‘ ; 75 . . ‘
0 0.05 0.1 0.15 0 0.05
WHERE THE CHIP MEETS THE BOARD




Block 3 (L8,L9,L10,L11) = 24
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