(@PACKETMICRO

40/20 GHz Solutions for Delta-L 4.0/3.0

PCB Characterization
AITT-DLP SW Tool & Rugged Handheld Probes for VNAs

L 95 A

& & &
VYVG B e® I
0y .
L 25

A ER ALY

Differential Signal-Signal Probes Single-ended Signal-GND Probes

Delta-L 4.0 Delta-L 3.0 Delta-L 3.0
(30+ GHz) (20 GHz) (18 GHz)

PacketMicro, Inc., Santa Clara, California, USA




[ JIPACKEIMICRO

Intel Delta-L+ PCB Characterization

Delta-L+ Metrology A =2 10inch
5 o4 5inch

o.__o0
C o o 2inch

Choose coupons with different length combinations

MNote: Actual length may val
at different stages of PCB Characterization ey Ay

3L
A S————210inch 2L
o__0 . A S——"210inch L
B oo o 5inch o o
o__o0 9 s5inch A &S——210inch
C o ~o 2inch B o o 7M° - -
( Best accuracy | Cost effective ) ( Small Coupon |}

Most suitable for:

HVM Monitoring
Insertion loss and impedance
variation, by one-length approach

Most suitable for: Most suitable for:
Material Characterization Board Quality Validation
DK/DF Extraction, Insertion Loss & Insertion loss & Impedance
Surface Roughness characterization validation

pically <5 Boards Typically 5-30 Boards Sample size varies

Material Selection Board Sampling HVM Monitoring

https://www.intel.com/content/dam/www/public/us/en/documents/guides/delta-lI-plus-methodology-for-
electrical-characterization-guide.pdf
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https://www.intel.com/content/dam/www/public/us/en/documents/guides/delta-l-plus-methodology-for-electrical-characterization-guide.pdf

Delta-L+ Usage Model

1L PCB house, HVM Lowest cost solution,
monitoring TDR/TDT or VNA is ok

2L PCB House (optional) This is Delta-L 2.0,
OxM seeking low cost “de- TDR/TDR or VNA is ok, VNA

A %‘Imnch embedding” is preferred
B H 5inch
3L Material vendor VNA preferred.
OxMs Prefer rigorous de-
A o=———10inch embedding (AFR, SFD, TRL,
ou o i Any measurement etc.)
B o7 o 7N¢ capability verification
o.__0
C oo >~ 2inch
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40 GHz PCB Test Solution for Delta-L 4.0

Rohde & Schwarz ZNB40 _. — =
100 kHz - 40 GHz VNA w- =
i R N CSS AITT Tool

De-embedding (2X & 1X), Analysis
(Freg/Time domains), Material Extraction

[ ~ 0

PacketMicro Probes . —
40 GHz Rugged Probes AITT Delta-L+ for PCB manufacturing

www.packetmicro.com 4
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AITT-DLP Test Software

% 40 GHz Delta-L Test Tool

“’ Rohde & Schwarz VNA VNA IP Address:

192.168.7.251 Connect

Default Delta-L Configuration

Load znx | D:\0_Deltal\znb40_Deltal_1ch-20190316.znx ‘ B

Board Info [ SN_0001 |

Date [ 190427 |

a i -04-; 5
0 dBm Bw 1 kHz Stop 40 GH2 . 1 kHz e , U Output Location: | D10_Delta\2019-04-27\Data =

Time Dor Stop 4.5

Layer 2 5" 10"
16:50 1655 171

10 1651 1656
12 16:52 16:58
14 16:54 16:59

® Once

@ off

SCPI Info
Protocol
VXI-11
r 0dBm Bw 1kHz ) 3 p 40 GHz .
Client

192.168.7.64

Data Check

Generate Report Generate Summary P
eax Table

4/27/2019 4:49:55 PM VISA Connection to TCPIP:192.1688 7.251:INSTR ~
4/27/2019 4:50:57 PM Transferred VNA s4p file to local output location
4/27/2019 4:50:57 PM Transferred VNA PDF file to local output lecation
4/27/2019 4:50:57 PM Data Check for Date 130427 Operation Complete!
4/27/2019 4:51:51 PM Transferred VNA s4p file to local output location
. 4/27/2019 4:51:52 PM Transferred VNA PDF file to local output location.
0 dBm Bw 1kHz Stoj z ) n z 06 4/27/2019 4:51:562 PM Data Check for Date 190427 Operation Complete!
4/27/2019 4:52:52 PM Transferred VNA s4p file to local output location
4/27/2019 4:52:52 PM Transferred VNA PDF file to local output location.
4/27/2019 4:52:52 PM Data Check for Date 190427 Operation Complete!
4/27/2019 4:54:34 PM Transferred VNA s4p file to local output location.
4/27/2019 4:54:34 PM Transferred VNA PDF file to local output location
4/27/2019 4:54:34 PM Data Check for Date 190427 Operation Complete!
LAYER No. MEASUREMENT TRIGGER FILENAME 4/27/2019 4:55:22 PM Transferred VNA s4p file to local output location

10 4/27/2019 4:55:22 PM Transferred VNA PDF file to local output lecation
M 2" 5" - L1_10_SN_0001_190427 4/27/2019 4:55:22 PM Data Check for Date 130427 Operation Complete!

Auto Next Layer

Trace Lengths

Clear

Dropbox Zai-U zZ ~ % ) 501PM

AITT-DLP guides an operator to make measurements and generates
Delta-L test reports.

www.packetmicro.com
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Advanced Interconnect Test Tool (AITT)

Versatile Tool for Interconnect analysis and Characterization

* pae

- o x
e [ s ]

07 L ) =2 [ Eirst ] [ Previous ] Mext ]
ey v o EOamern

FILENAKE SHL12-aTBACGH: I~ ["Start | Load DUT with Fixtures | Load 2% Thru | Fixture Verification Define De embedding | 3]

=)= Smart Fixture De-embedding [ |

SAVEFILE @ Crom L6sn o [ 1 | | sme
IFBW: CH o] [ chgew
L Fixture Name Port definitio
=
Tamp 1| |0 [ miiinee “extracted left Fiadure 1 1->2, F->4, ... '%
TRACE e ik e
3
SETTING ey G *extracted right Fixture1  1->2, 3-24, ... E
=
sweee | ChIN faan || Sie < T} ] »
TRIGGER 1 “rowin | e > = Single-ended S-Parameters
@ Differential T-Parameters T T T T 1
o 5 10 15 20
Components Frequency [(GHz)
D1 D2 C1 C2 =extracted left Focture 1_SI =~

*extracted left Fodure 1_SI

=extracted right Fadure 1.

[ T 1 C

[] show advanced settings

De-embedding Tool

2 Sue Setg s Cione? ™

| - Advanced Interconnect Test T rEMz Gptians  Help. I
I File Options Help < | ]
[Tt 81 | 2007 Smart Fiurs On -smiseddng () | Petia+ 0 |
< | ) 2 run appiication
- 1 OUT Mean Valies CUT Standard Devistiona
ootz 1l T yw—— FCB Characterization - e s i e
: Detta-Le
Z| fun Analysis % sooGr 133 H so0cHe 001
- T HED) 8.00 GHz 249 800GHz 002
T Eye Diagram: 02IN-L01-B0002-[=:) I B ] |t ]
=
. Matrix Plot Tool ]
- ] 5 = 0K /OF Extraction our puT TR
[
=] Network Parameters - 04 -] L 10: TDR
=] ] oo .
Analysis ) 1 loeta t+ ity s E oo B o —
= ] Plattorm: [Tntel Temeiate 1 |z 1 oo g J
ot moce 202 e : | 13 S
Rise / fall time: FR I wacelengthi .00 nz) T T T T ¢ ® R naa e e e
£ 1 (] o, mode (i=2, -, a—a =] o . w0 i » o e 4 s 2 o253
o 20,1 Frequsney (GH) T t
] oUT Type S510_therELzD st L1b BDOL - S510_theTELED SN L1D D0
. = i B
B = 5510, IHTELIO-SIN-Li0-8003 5510 INTELIO-SIN-Li0- 003
' : ] (L] (L] [tie] . e
o] — Ss10_tnTELIO-s1n-Lio-Epas L Ss10 LIS Lio-ED0 i
P calculate 4 L1z
] — trean Valses Standard Deviations
Output = | h I H H 1 L1 L1z = Lio L1z ™ =
T T T T L L rabe = Probe 039
Advanced Interconnect Test Tool started, o N o 10 (| ) L] |t I Gisig) 1078 L
Loaded file: "D:\Zai-HSProbe \INTEL | 16L-Intel- = e = I | [55i0 INTELZ0-5IM-Li0-B0G7 ry——— Via 010 H
Board-20GHz\Testing \20 16-05-05-IntelNPG- me (=) Erzo L] Trace 015
GGEED0002-NPG 170D-GGB D 2IN-L01-B0002- ‘ Signal ‘ Advanced Interconnect Test Tool started. - b= - i o e
D20180505T_INTEL-16L-GGB. 547" B b e aating 038 0508 Inteirs ||
Data loaded: 3-port block, 5- - e e
— == e — || 20180808 INTEL £ por
Gata lnaded, 3 port biock, - -

Analysis Tool Applications (Dk DF Delta-L+)

www.packetmicro.com
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40/20 GHz D-Probe

Features

* High Bandwidth: DC to 20 or 40 GHz
* Ruggedness: Beryllium Copper tips

* High Repeatability: No moving part

D-Probe Part No.

* DP-55-201504 — 20 GHz, 0.4 mm/16 mil pitch
* DP-55-201505 — 20 GHz, 0.5 mm/20 mil pitch
* DP-55-201508 — 20 GHz, 0.8 mm/32 mil pitch
* DP-55-201510 — 20 GHz, 1.0 mm/40 mil pitch
* DP-55-201512 — 20 GHz, 1.2 mm/48 mil pitch
* DP-SS-401503 — 40 GHz, 0.3 mm/12 mil pitch
* DP-SS-401504 — 40 GHz, 0.4 mm/16 mil pitch
* DP-SS-401505 — 40 GHz, 0.5 mm/20 mil pitch

0dB < 0dB T
4| Probe pitch R - eE
-1dB § 03 mm /\\/,_ -1dB = Probe pifch >
4 05mm 0.3 mm
-2dB 3 | |SDD21| 2dB 3| 0.4 mm |SDD21|
E 1.0 mm I
-3dB 3l_1.4mm S O O O OO O O 3dB = 0.5 mm
0 dB 3 0dB
'10 dB _é - - g e ,‘ _1[} dB = U-‘__F_,___w,—h_:-—-:ﬁ?:ﬁ'\‘ﬂ\w
é / "‘\,_// T .,/- —
20dB 4 20dB 4 4 |SDD11]
3 |SDD11| /
30dB . . . . . Y R L CARRRRRRRENRANRNRANRNRRRRNRNERNANERNED
0 5 10 15 20 GHz 0 10 20 30 40 GHz
20 GHz D-Probes 40 GHz D-Probes

www.packetmicro.com 7



[ JIPACKETIMICRO,
40 GHz PCB Testing with R&S ZNB40 VNA

VNA measurement with D-Probe VNA measurement with 2.92 mm

www.packetmicro.com 8



[ gIPACKETMICRO,
16-Layer NPG-186 Test Board

DG
'EAERIAY

www.packetmicro.com 9



[ JIPACKETIMIGRO,
40 GHz DP-SS-401505DL Probe

»’

’ 4 Guide Pins

www.packetmicro.com 10



D-Probe Measurement — 10" Stripline

s PR Lin Mag 5 0/ Ref 100 Q Cal. e | BB H

M1 956.000 ps 92,151 Q +M1 1.009 ns 91.748 Q

www.packetmicro.com 11




D-Probe Measurement — 5" Stripline

s R Lin Mag 5 0/ Ref 1000 Cal W | 777 7¢5dd22 'Lin Mag 5 0O/ Ref 100 0 Ca 7]

M1 956.000 ps 91.476 O +M1 1.009 ns 90.800 O

www.packetmicro.com 12




2.92 mm Connector Measurement — 10”

el 7<¢-5dd11 PO g™ 50 L9 1] [

M1 1.009 ns 94.666 O

'+ YOO S NS S SO M1 20.010000 GHz -12.1710 d

www.packetmicro.com 13




2.92 mm Connector Measurement — 5”

el 7¢-5dd11 FEREGTS50)] 0C [T .
* M1 956.000 ps 93.154 O § M1 1.009 ns 94152 O

www.packetmicro.com 14
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D-Probe vs. 2.92 mm Connector

De-embedded Results

SDD11 (Magnitude) = SDD12 (Magnitude)
0o 0—
10—: ~ N
] A i e AR | 2
J A An fa P L1 A i A
=20l (RO £l A E ¥ 1% (4] _
[y ] ‘ Ao 1 Wil M I A ’ \ 4 ) =
2 504 LR L L HPRH Wi 8 44
27 I HH % ]
2 l ! i Ei
1 2.92mm
] s
3 1 D-Probe
-70 - 10—
T T e T T T e e e e e e e
0 5 10 15 20 25 30 35 40 0 5 10 15 20 25 30 35 40
Frequency (GHz) Frequency (GHz}
CON-10MSIN-L12-ECAL DP40-10MSIN-L12-ECAL CON-10MSIN-L12-ECAL DP40-10MSIN-L12-ECAL
SDD21 (Magnitude) = SDD22 (Magnitude)
0 0
] 10
_2_
i 20
g <4 ﬁ-30—
g ] k=
2 2
= =
_ 50
.
h 60
10 70
T T T S o T B e e B B T e B e e T R L A T e B B B e B e e e e T
0 5 10 15 20 25 30 s 40 i 5 10 15 20 25 30 35 40
Frequency (GHz) Frequency (GHz)
\ CON-10MSIN-L12-ECAL DP40-10M5IN-L12-ECAL | | CON-10MSIN-L12-ECAL —— DP40-10MSIN-L12-ECAL |

D-Probe and 2.92 mm connector have comparable accuracy up to 35 GHz!

www.packetmicro.com 15
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Probing Quality

How to Assure Probing Quality:
Electrical Requirement

Electrical requirement =
2x probe with the launch (each < 3.5 dB at 40 GHz) + 2-Inch microstrip loss

Calibration to the end of coaxial cable

Probe with the
launch pad

2-Inch microstrip without via

S Prob!ng Test board effect Prob!ng S
quality quality

12 dB Insertion Loss @ 40 GHz=3.5dB+5dB + 3.5 dB

(2” microstrip trace loss is about 5 dB @40 GHz, Intel reference Board)

www.packetmicro.com

16
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DProbe Quality for 2" Microstrip

® 6/26/2019 2:41:38 PM
1311 601 0K84-101343KG

Trc3

5dd11 dB Mag 5 dB/ Ref 0 dB Cal 1 Trcd

Sdd21 dB Mag 2 dB/ Ref 0 dB Cal 2

M1 30.780749 GHz -8.5486 dB M1 30.780749 GHz -8.3180 dB

-12 dB

Ch2 Start 10 MHz Pwr 0 dBm Bw 10 kHz Stop 40 GHz  Ch2 Start 10 MHz Pwr 0 dBm Bw 10 kHz

Stop 40 GHz
Trcs 5dd21 dB Mag 5 dB/ Ref 0 dB Cal Trc7 5dd11 dB Mag 5 dB/ Ref 0 dB Cal 3
SDD21 M1 30.780749 GHz -8.3180 dB
1 OO OO OO OO OO OO OO SO W 'T"'3@'.'?80'?*1'9"@'42'"'ig.'E'!'ﬂSM
d
- *'~ S R Y Y i
y ‘ VAR a— 12 dB

Sbb21/SbD11 crossover @ 30 GHz
SDD11

Ch2 Start 10 MHz

Pwr 0 dBm Bw 10 kHz Stop 40 GHz

www.packetmicro.com 17
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DProbe Quality for 2" Stripline

® £/26/2019 2:33:53 PM
1311.6010K84-101343-KG

Trc3

5dd11 dB Mag 5 dB/ Ref 0 dB Cal 1 Trcd 5dd21 dB Mag 1 dB/ Ref 0 dB Cal 2

M1 35.130958 GHz -7.9260 dB M1 35.130958 GHz -8.0302 dB
0 dBeeteemsmeemeeeen e

Ch2 Start 10 MHz Pwr 0 dBm Bw 10 kHz Stop 40 GHz  Ch2 Start 10 MHz Pwr 0 dBm Bw 10 kHz

Stop 40 GHz
Trcs 5dd21 dB Mag 5 dB/ Ref 0 dB Cal Trc7 5dd11 dB Mag 5 dB/ Ref 0 dB Cal 3
A K N N A— N sbb21 "M 35130958 Gz 5.0302 28
- A P
Y‘?T&T 12 dB
SDD11 SDD21/SDD11 crossover @ 35 GHz

Ch2 Start 10 MHz Pwr 0 dBm Bw 10 kHz

Stop 40 GHz
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Differential Delta-L 4.0 (1L) Repeatability

04 - 0.016 120
23 E 0.014 ]
E E 110+
43 Fo.012 « ]
E E E] = ]
—5—: E 0.01 % = 100 3
g 8 F0.008 5 5 ]
E E c B ]
-10 3 F-0.006 & g 90
12 c 0.004 5 =]
E = 80 -
14 4 F 0.002 B
-16 3 Co 70
L L B e e e e e e e e e e e S ] ———r—T T T T
0 5 10 15 20 25 30 35 40 0 1 2 3 4 5
Frequency (GHz) Time (ns)
DPS54015050L-05IN_L12-ECAL-TO1 DPS54015050L-05IM_L12-ECAL-TOZ2 ~ DPS54015050L-05IM_L12-ECAL-TO1 DPS54015050DL-05IMN_L12-ECAL-TOZ2 -~
DPS55401505DL-05IN_L12-ECAL-T03  ——— DP55401505DL-05IN_L12-ECAL-T04 DP55401505DL-05IM_L12-ECAL-T03  ——— DP55401505DL-05IN_L12-ECAL-TO4
——— DPS5401505DL-05IN_L12-ECAL-TOS DPS54015050L-05IM_L12-ECAL-TOG ——— DPS554015050L-05IM_L12-ECAL-TOS DPS5401505DL-05IN_L12-ECAL-TOG
DPS5401505DL-05IN_L12-ECAL-TO7 DP55401505DL-05IMN_L12-ECAL-TOS DP55401505DL-05IM_L12-ECAL-TO7 DP55401505DL-05IN_L12-ECAL-TO8
DP554015050L-05IN_L12-ECAL-TOS DP554015050L-05IM_L12-ECAL-T10 v DP554015050L-05IM_L12-ECAL-TO9 DP554015050L-05IM_L12-ECAL-T10 w
DUT Information Summary
Mean Maximum  Minimum Range Standard Deviation ~ Mean Maximum  Minimum  Range Standard Deviation
L12 L12
4.000 GHz  0.341 0.342 0.339 0.003 0.001 Probe 115933 116.531 115103 1429 0409
8.000 GHz 0.612 0616 0.609 0.007 0.002 Via 79.699 T79.753 79.640 0.113 0.035
12.890 GHz  0.884 0.891 0.880 0.011 0.003 Trace B86.677 B86.684 86.668 0.015 0.004
16.000 GHz  0.997 1.004 0.990 0.014 0.003
28.000 GHz 1478 1.485 1470 0.015 0,004 "

* Good repeatability for 12 separate measurements of the same 5” trace
* The standard deviation is 0.004 dB @ 28 GHz

www.packetmicro.com




Differential Delta-L 4.0 (2L) Repeatability

“10 IN - 5 IN” De-embedded Results

4GHz 8GHz  12.89GHz  16GHz 4GHz 8GHz  12.89GHz 16GHz
T1 0.468 0.821 1.233 1.488 Uncertainty ~Uncertainty ~ Uncertainty Uncertainty
T2 0.467 0.820 1.231 1.486 - - - -

T3 0.467 0.820 1.231 1.485
T4 0.468 0.821 1.232 1.488
T5 0.468 0.821 1.232 1.486
T6 0.468 0.821 1.232 1.487
T7 0.468 0.821 1.232 1.487
T8 0.468 0.822 1.234 1.490
T9 0.468 0.822 1.234 1.489
T10 0.468 0.821 1.233 1.489
T11 0.468 0.821 1.233 1.488
T12 0.468 0.821 1.232 1.488
Average 0.468 0.821 1.232 1.488
Max 0.468 0.822 1.234 1.490
Min 0.467 0.820 1.231 1.485
Range 0.001 0.002 0.003 0.005
o 0.0003 0.0005 0.0010 0.0014
Average + 30 0.469 0.823 1.235 1.492

Good repeatability for 12 separate measurements of the same 10” and 5” traces

www.packetmicro.com 20




Differential Delta-L 4.0 (2L)

PACKETMICRO

Input Uncertainty Report (L1-L2)
0 3.5
i 3 _
-10 | ]
] — ] 3.000%
- m
= 20 2 ]
3 ] c 2
EE PR
2 B g B Uncrtsinty
c i = 1 ©16.006Hz
E 30 2 1.5 Uncertsint, 0.600%.
R o ] 212.55GH
b E ] 0.600% ol
1 1 Uncertainty
b 17 £8.00GH
] 1 Unmdainty}';’m
-0 ] @H00GH
b 0.5 P
-50 — o J
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
i} 5 10 15 20 25 30 35 40 0 5 10 15 20 25 30 35 40
Frequency (GHz) Frequency (GHz)
L10_10_1 SDD21 (Magn.) L10_2 1 SDD21 (Maan.) | Fitted Insertion Loss
DUT Length (in) Ref. Length (in) Effective Length (in) Uncertainty (%) dB/fin ~
10.000 2.000 8.000 0.500 0.746
Frequency: 12.89 GHz
0.600 1.120
Freq y: 16.00 GHz
Z of Trace 1 (Q) Z of Trace 2 (Q) 0.600 1.353
92,309 97.084 Frequency: 28.00 GHz
3.000 2.236 v

www.packetmicro.com
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20 GHz Differential Delta-L 3.0 (1L)

Set Len

Set Port Order

Choose Layer

Load files

Advanced Interconi

Options

File Help
I TTES = Delta+ (1) ]
Run Application
= DUT Mean Values DUT Standard Deviations
5| PCB Characterization
3 L 10 L12 L14 L 10 L12 L14
E .
3 DL 400GHz 133 400GHz 001
a
— Bl 800GHz 250 800GHz 002
£
= Delta+(2L) 1289 GHz 4.28 1289 GHz  0.02
_‘% DeltaL+ (3L) 4 | i b 4| i b
T‘ {e= DK / DF Extraction but DUT TDR
w
SRl F L 10: sDD21 L 10: TDR
120
Platform: [Intel Template 1 | O 0.4206, 108.5493
£ 110 3 ;
on Options % 100 3 = = e
0 B LI BENRNL
o | — "
[[] iff. mode |12, ..., 2-1—2N = | £ &0 |
T e
DORRE o 5 10 15 20 o 1 2 3
Frequency {GHz) Time (s}
S510_INTEL20-5IN-L10-BD00 & S510_INTEL20-5IN-L10-BD00
[0 I
L12 = 5510_INTEL20-5IN-L10-BD01 |_| = S510_INTEL20-5IN-L10-BD01
L14 5510_INTEL20-5IN-L10-BD0O2 5510_INTEL20-5IN-L10-BD0O2
———— 5510 INTEL20-5IN-L10-ED03 i ———— 5510 INTEL20-5IN-L10-ED03 i
Measurements Mean Values Standard Deviations
{ L 10 L12 L14 L 10 L12 L14
SSIU_IN TELZ0-5IN-CT0-E005 n Probe 108.06 Probe 045
5510_INTEL20-5IN-L10-BDO06 . .
- Vi 81.27 Vi 010
SS10_INTEL20-5IN-L10-BDO7 a a
5510_INTEL20-5IN-110-B008 | | Trace 0440 Trace 0.5
5510_INTEL20-5IN-L10-BD0S 2
Show Report

www.packetmicro.com
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20 GHz Differential Delta-L 3.0 (2L)

File QOptions Help
I
st = Delta-L+ (21) £
T | Run Application
=
= ece characterization Input Uncertainty Report
;g 0 1.6 —
< Delta-L+ _ .
B ]
E 4 4
3 Delta-L+ (1L) | L4
[=] 4
Y DeltaL + (2L) . ) ]
5 7] L2
E Deltad+ (3L) 7 ]
EL] 7 g Uncertainty @12.89GHz
3 ) . _ ]
\e= DK /DF Extraction f | = =1
- Load file 5 ] 5
- k= -10 — . 5 4
E‘ i \ 2o -
DeltaL+ (2L) ) = = | g * 5 ] Uncertainty@8GHz
Y Main s ] 0.51%
Trace 1 T Y 5 _
\ T 0.s
Input: I-L10-80002-D20160505T_INTEL-NGP-DP.54P 1 o E A
-15 | s i
. - : ] Uncertainty @4GHz
Potarder: Iz, Bzl I+ Sef Port Order \‘\ 04 ] s
Trace length: [10.00 2! [in |'] 1 \"\ B
Set Len ]
Trace 2 i 0.2 o
T -20 - :
Input: |-410-B0002-D20160505T_INTELNGP-DP.54P T ]
5 10 15 20 o
Port order: 12, .. 2N-1—2M V] Fraquency (GHz) —— T
=1 Iz 5 i) 15 20
Trace length:  5.00 S lin. > 10IN-L10-BOD2-D20160505-T_INTEL-NGP-DP SDD21 (Magn.) Frequency (GHz)
——— 10IN-L10- BOD02-D20160505-T_INTEL-NGP-DP SDD21 (Magn.) Fitted Insertion Loss
P Calculate
Components to Plot . _ R R R R R R R
DUT Length (in) Ref. Length (in)  Effective Length (in)  Uncertainty (4.00 GHz)  Uncertainty (8.00 GHz})  Uncertainty (12.89 GHz)  dB/in (4.00 GHz) dB/in (8.00
Magnitude | Phase (] 1000 5.00 500 091 051 0.64 0.41 0,69
spD11/[spp12[soc1t][spciz
5DD21|[sDD22][sDc21|[spC22
scp11|[sco1z2|[sceit][scciz
scD21[sco2z[sccz1|[sccze
o

Make sure to enter trace length

www.packetmicro.com
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20 GHz Differential Delta-L 3.0 (3L)

Advanced Interconnect
File Qptions Help
|
= Deltz-4+ (3) ]
TE Run Application
= -
ll—| Pca characterization Input Uncertainty Report
= 0 16
2 Delta-L+ ] E
2 1 14
E 1 —_ =
3 Delta-L+ (1L) 5 2124
9 3 1 5 Uncertainty @12.89GHz
Delta-L+ (2L) ] i s 1 46%
. 9 -10 P
c T ] Y E
£ Defta-L+ (31) 5 g% Uncertainty@8GHz
| =z ] 2 0s 0:96%
= a5 =06
2 \#= DK / DF Extraction ] . Uncertainty@4GHz
] i 0.56%
= -20
4 T T T T 1
Deltad + (3L) ] ° 5 0 = @
Freguency (GHz) T T T 1
a [ 13 10 15 0
Trace length: 10,00 caill L. i 10IN-L10-80002-D20160505-T_INTEL-NGP-DP SDD21 (Magn.) Frequency (GHz)
== 10IN-L10-B0002-D20160505-T_INTEL-NGP-DP SDD21 (Magn.} Fitted Insertion Loss |
. 5
Input: |4 10-B0002-D20150505T_INTEL-NGP-DP.54P g 10IN-L10-B0002- D20160505-T_INTEL-NGP-DP SDD21 (Magn.) 1743 @ L143 | . A '~F~F
. \/iews arant
Portorder:  [1—2, ..., 2N-1—2N > V1w o STt
3 =] [ H DUT Length (in) Ref Length (in)  Effective Length (in Uncertainty (4.00 GHz|
Trace length:  5.00 2 [in = Insertlon LOSS Cuwes gth (in) gth (in) gth (in) l _ty(
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Data loaded: 4-port block, S-parameters, frequency points: 2000,

Data loaded: 4-port block, S-parameters, frequency points: 2000.

Loaded file: "D:\Zai-HSProbe \INTEL\16L-Intel-Board-20GHz Testing\20 16-12-29Delta-L +1283L \05IN-. 10-B0002-D 20 160505-T_INTEL-NGP-DP.54P",

Loaded file: "D:\Zai-HSProbe \INTEL\16L-Intel-Board-20GHz\Testing 20 16-12-29DeltaL +128:3L \02IN-L 10-B0002-D 20 160505-T_INTEL-NGP-DP.S4P™,
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PacketMicro Product Offering

Delta-L 4.0 Solution ~ Cal Substrate

Flex Positioners
FP160MS

feaes ., ALLLSLTOO

Slim Phase Stable Cable
’ Junkosha MWX161

|
Vertical & Horizontal Probing in Minutes

PacketMicro offers one-stop shopping for your needs in PCB probing and Sl analysis.

* Rugged 40/30 GHz probes * DIY Probe Stations e (CSS AITT Signal-Integrity Tool
* Probe Positioners * Junkosha phase-stable cables ¢ Dino-Lite Microscopes
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PacketMicro Customers (of 200+ in 30+ Countries)
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Thank You

We help make your probing tasks easy!
Benchtop DIY Probe Stations
Rugged 40 GHz Differential Probes
Rugged 30 GHz Single-ended Probes
Laboratory Rental
Engineering Services
Signal Integrity Consulting

Contact:

support@packetmicro.com

Office: 408-675-3900

2312 Walsh Avenue, Suite A, Santa Clara, CA 95051, USA



