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Packaging the Al Frontier: Intel Foundry’ s Advanced Packaging Alignment with
the XPU Industry Roadmap:

v
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https://futurumgroup.com/research-
reports/packaging—the—ai—frontier—intel—
foundrys—advanced—packaging—alignment—
with—the—xpu—industry—-roadmap/

[EMIB Scaling Roadmap, intel Foundry]
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Enabling Al Infrastructure: 3.5D XDSiP™ Platform Technology :

v Consumer —Al XPU Complexity and Performance Continuously Increasing

3.5D XDSIiP Enables Computing Performance Growth

&

Face to Face

2.5D XPU ASIC 3 Face to Back

Advanced Si Node ; 3
) Top
N Die

Dense Die 2 Die
connections via HCB

Sparse Die 2 Die

N IES
®

Interposer Interposer

Bottom
Die

Increased Content H
Smaller Interposer and Package Metrics Face to Back Face to Face

D2D Signal Density Limited by TSV density 7x available signal connections through HCB

Reduced Cost

Cost-Efficient Node » Improved Power / Performance D2D Signal Performance Higher parasitic loading
Planar growth is limited by LowerWarpage. Reduced options for Die-to-Die

s : . L e R Design Flexibilit
silicon reticle, interposer, and package sizes 9! ity connection data paths

XPU Complexity

Size of the bubble = Complexity of the XPU

Shorter signal routing, higher performance

High flexibility to split ASIC architecture between
top & bottom dies

J2EX : https://www.broadcom.com/info/ai/3point5d
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1% CRE H22]|/SerDes 2E A 9|8t PCB 9} Interconnection M| A| 245t FR 0]

High Speed / High Bandwidth / Low Voltage / Low Noise Margin

* GDDR6X : 24Gbps Memory Trend (Data-rate/pin) Memory Trend (Supply Voltage)
- GDDRY7 : 32Gbps PAM3, 32pin - - ’
- LPDDR5X : ~9.6Gbps, 32pin - ‘ S
— - .
0.5V VDDQ -
- HBMB3E : ~9.8Gbps, 1024pin o e i
™ [oo Lov: Lo ] 5 = (@i
e T ieres et b S
< % > PAM3 .mmﬁﬂ m %:v;::me::#mu e (IIED 2000 2002 2004 2006 2008 m;:v ,ﬁ:,,,:l(‘ye:;“ 2018 2020 2022 2024 2026

* ]2 &X : https://ettrends.etri.re.kr/ettrends/210/0905210015/

* PCle Gen5: 32GT/s NRZ , 32pair (16Lane Tx/RX)

« PCle Gen7 : 128GT/s PAM4 s
R e ———
— {‘},ﬁ.‘a‘}'
o s P <<
?‘._% AVmid o
5 e P D
- "“"‘\ e [ | PAM4 signal Eye Parameters :
a0 il * PAM42| A2 NRZ CHH| noise margin 0| 30%0| 4 Z46t2 2, cross—
—  talk, reflections, power noise € %43t 6t == & 5H0{0F .
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8t PCB 2} Interconnection M| A| SH45l= FE2 0|4

Signal Integrity / Return path / Interconnection Design

14 V3A hb K{
I»\ | oo
¢ > s / \
A ok
BGA via 722t
crosstalk

Trise : BW/5 => Z0 matching 0| 2 ol Xl= Hel

10Gbps => 20ps => 0.5mm

32Gbps —> 6ps => 0.15mm

56Gbps —> 4ps => 0.1mm
Douq kg

S~a o ———

201MNIDTOA
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i . mccl-,i Card :
dsye O rsnps RTINS §
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Taqsm MATOUN Rl Sa
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F%?U::”E_EEI.{ wgf:?fﬁ: (simulation r.f.r.n:.lpll.ﬁq;' i " Golden fingers ’E \\
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« Pin2 5Gbps 0|4 & ME2 ACVS X2 HF S¢ signoff 2R ¥ . ¢ H o
\ Vi . L 5 !
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Fal [ - — I N — 4
Baseboard ™ AC Coupling \ ' Connector/Baseboard imerface A
________________________________ a ?f;f[___________}_\___‘ (simulation reference plane)
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1= 22 0j22|/SerDes M5 MES

&S 9|5t PCB ¢} Interconnection M7 A]| WMSl= F£2 0lf

Cross talk / Skew / IS

» Huwin ACVS Basic Sl (FEXT) and Eye/BER report results correlation example for Jitter analysis

FEXT

Chart 1 Chip 1

:Backward 25 TxEb  ~
-> Forward 24{Net RxEH
(Chart 75

=Forward net pairZi )

Eye density : Output Point BER

Toer o

o Hg

ACVS Basic report example of Good ch,

ACVS EYE/BER report example of Good ch,
Satisfy the FEXT Imit{far end cross-tak With less Jitter noise
sumnmation)

Chart 1 _Ch
: Forward £4Net 0/2/2]

o

NEXT limit :
PCle Gen5
PCle Genb
112G Ethernet < —-65dB

PSNEXT(f) = Zulog(ZINEXT_u(f)I)

< -50dB
< -62dB

Output port rule
- 018 3H0] ey
/

o~
Chip 2

F5 Net

VAVZAYA

Forward direction

Chip 1

Backward direction

PSFEXT(f) = Zl]log(ZIFEXT_n(ﬂ D]
n

ACVYS Basic report example of Bad ch, Over

Agg. 1 I> O
ACVS EYE/BER report example of Bad ch,
the FEXT imit{ far end cross-tak summ ation)

With more Jitler noise caused by FEXT

- 8 A 1K Mz SN Crosstalk 0|77t 57}t aterater ALY

AV coupting 1= M =7

* Smaller size & Narrower space
]

Qb
< s

=5 2

T gg. Hal

Output port rule®
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~ 250GHz : SPINNER Launches 0.5 mm Test Accessories for Ultra-High-
Frequency Measurements up to 250 GHz

250 GHz

§  0.5mm System

EW -
0-5 mm | 16 7cH4- o8rmm sysn

Coaxial Connector

https://www.spinner—
group.com/en/home/

Board Connectivity

Waveguide-to-Coaxial Adapters

10
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Differential Wide Pitch Probing : Dual Differential Probing System

5.0 - ~
100
-15.0
200 + . + + + 40,00
~dn.0 -%0.00

no €0.00

GigaProbes®
FPP70-1.00-001

SO101 (¢8)

s SIGNAL
S MICROWAVE

$0201 (c8)

Enlarged side view of probe tips

an.n MO0

= DVT-FPP110, DC-110 GHz Differential Probe
US Patents 10852322, 11175311 (Other pats pend) 5.0 00,00

Electrical Characteristics wan - = = o o o~ s s ——— vune0
= Differential Probe Connectors/Frequency Frea (GHz)
Ranges: 40 GHz /2.92 mm, 50 GHz /2.4 mm, 70 — —
GHz/1.85 mm and 110 GHz/1.0 mm
Linear Roll-off Frequency Response

= Tightly Coupled Fully Balanced Differential Probes 4o
* No Ground Contact Probe Tips Instrument Compatlblllty

Measures: True Differential S-parameters
100 Ohm (nominal) Differential Impedance TDR, VNA and BERT Scope Instruments

Mechanical Characteristics Applications
* Fixed Pitches: 1 mm (1000 um), .8 mm (800 um), = Measuring Final PCB Prototype Designs against specs
O Jarh ) JONEE Gie epoos S * Differential Time-Skew, S-Parameter bandwidth and Jitter

(depending on the diameter of the test pads) : P
« Rugged Brass/Gold-plated Probe Tips wide-pitch measurements up to 110 GHz

= Fixed Pitch Signal-to-Signal Probe Tips ® 56 GHz Nyquist S-parameter Analysis of PAM4 Designs
®= No Ground Pin Required
= Adapters included to mount on Probe Positioners

Probe De-Embedding )
® probe de-embedf:Iing.ﬁIes are incluc.:led https : //glgapro beS . COITI/

= Each de-embedding file has the serial number of the
associated probe
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Precision Thermal Imaging for Next-Gen Semiconductors & Photonics:

https://microsanj.com/product
-m Advanced Optical Thermal Characterization Solutions S/th ermo reflectan Ce_

Precision Thermal Imaging for Next-Gen Sem%: nd h imaging/SaanCO pe_92500/

Unmatched Resolution | Ultrafast Response | Non-Destructive

Translent Thermal Imaging of 0.25m GaN HEMT

! Secret Key Extraction iy
1 F"I away non EIOE
1 Cryptogr: npluc
1 O
|
| Tamper Resistant ‘.C; EM Field et ’ EM Probe
1 Secured Cryptographic IC Radiation s -
1 == ===t === From PDN
I 4 I 4 s .
DN N t
| PCB PDN 4 . PDN C urren
: . Containing Information
I ¥ :
| E. Decoupling Capacitor 4 ﬁ

12
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Low Loss Df 0.0005 :

*pata Center
velopment 4 Halogen Free

( e
p(eAvailab(e [

- HVM” - Sam

https://www.doosanelectromat
e Cos 709 Y2} erials.com/en/product/Copper
i B £ _Clad_Laminate_searchList
—

<0002 *
Ad""ﬁfﬂ P Il DS-7409 DIN2+ Ml DS-7409 DQN2
057405 DQN
B e
Ultra
Low Loss 400G Tg Td CTE X/Y-axis CTE Z-axis Dk Df
m Product @DMA @TGA @TMA @TMA @10GHz (@1GHz) @10GHz (@1GHz)
04005’ i F . - T F . - T - r
Low Loss 100G
T DS-7409DYQ 220 380 6 25-150 2.5(2.59) 0.0006(0.00025)
DS-7409DYN2 220 380 9 25~150 2.6(2.69) 0.0009 (0.0003)
DS-9000 500 2.6 (2.6) 0.001 (0.001)

13
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Simulation
Next/X]

/Ansys

artof SYNOPSYS

2026
Ansys Channel Partner Of

*J The Year For Best Sub-Distributor

Huwin Co., Ltd.

2026, 03.18,

14
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High Speed / High Bandwidth / Low Voltage / Low Noise Margin

Z)

==

1114 t
TDR

Vit

J\/ e
Level
Precse R @
w 3
opuens | h(t) o =
t 2 5
B R —

m—
S —y
t o =
DT 2 W 4

Bit error ratio

Ch. PKG

S-Para. Model

__ Ch. Interconnects ___
S-Para. Model

Vln (t)

Algorithmic

»«;Eggsm Ix(t) = TxModel(v,,®}  Adv. PKG, Interposer
-Dynamic

: TX{h(t)"bit(t)}

00

2

B

D [ Awmi
Ve ) Rx

Rx

Ch. PCB

S-Para. Model

§ o
g

Algorithmic
model
-Static:
hix(t)*RxEQ(t)
-Dynamic
: RX{TX(t))

lrx(t) = RxModel{Vy(t)}

— Electronic System : High—speed, High—Bandwidth(density), Low Voltage(high current, high—power), Low noise

margin

— 2023 : 800Gb(100G—-PAM4 x 8lane) Ethernet , PCle Gen6(PAM4), DDR5, GDDR6/7(PAM4)

— Copper Traces are lossy at high—speed

— Thermal Integrity

— Silicon Interposer (TSV)

— DC~140GHz S—parameters modeling => 3D EM modeling
— Accurate Impulse response from S—parameters

— Large number of ports (signals) ch. Models —> ~100GB
— AMI model for estimating BER/Eye Eye—diagram

3D Layout

3D Layout: Full Assembly

w @
5 \:f\,\‘ ;'l’ > 2 g 4

G

Geometry changes can quickly be implemented, adaptive meshing gives
confidence on every solution without user interaction

15
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Cross talk / Skew / ISI

Case1 : Forward / 2215 / X-talk On / New Spec #1 / 32 / General

Case1 : Forward / 2215 / X-talk Off / New Spec #1 @Profile / 32 / General

Tx IBIS Model Rx IBIS Model Tx IBIS Model Rx IBIS Model
Undefined : PAM4 tx vI@[PU_7:50.00, PD_7-5000, RT:—ns, Fl-—ns] Undefined : PAM4_tx v1 @[PU_Z-50.00, PD_7-50.00, RT:=—ns, FT:—ns]
[typl [Intemal 1] Undefined : pam4 x@IGCinf, PCinf] [typ] [Intemal 1V] ltypl [internal 1] Undefined : pam4 x@IGCinf, PCinf] [typ] [Intemal TV]
—————————————————— AM I setting ======= ====== AM | setting
BER Eye density % BER Eye density %
Q0w o 000 =
2000 'y 2000 + +
4000 T <400 T T e
2000 PP e T o0 [T / S ceanauiEl ‘
|- | = B —
g-m(m | | 11 | | | | —— B COF E-vomo Il | Il | — R OF , - ) i, i
12000 42000 [ \%
14000 14000 e
-16000 -16.000

Q00 1000 200 000 H0 PO QOO TOO 80M NVO
Time [ps]

000 00 200 VM L0 VO 00 VM NI DO
Time [ps]

Time [ps]

[User Mask] Width:7.20 ps {+336 ps), Height4043 mV {+1392 mV), Result: Pass
[Point mask] Width:7 2ps, Height404 nmv

[User Mask] Width:1456 ps (+7.04 ps), Height:137.10 mV (+5588 mV), Result: Pass
[Point mask] Width:146ps, Height:137.1 mv

XtalkE BHESHA| B2 eye At
Fail ®

XtalkE HHHt eye A1}

- 8T AN 1f Mz MEUA Crosstalk Ol77t 57}t

16
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CPM/DIE decoupling circuit + PDN model -> AC ripple (transient) Simulation

~~~
o

e

-
-
-
—_——
— —

v Transient &4 2/t PDN model &% : Port Impedance/renormalize, Low Freq. Sweep, Capacitor model
v Interposer model &% : mesh resolution
v FE Ipwl E':é' spectrum 43S (Tstop, Tstep) ) _l\/l_
v Exact DC = I M
v Interpolating sweep freq. point " PDN |mpedance pr0f||e / .
10.0000 CPM (die decoupling circuit # lpwl) ) - :
] |— wloDC
1.0000 4 [ —_W/DC |
"= 0.1000
- ]
S, et T T S
> 001004 _o--—"" ==
7 g :
70010
( E
\0.0001 T T 'Ill'l] T T l‘l‘IT] T T ll‘lll] T T 'llTTlI T T I‘l‘lll Il T lll‘l‘l T T Il'Illl T LI L LA
M. 1E-07 1E-06 1E-05 1E-04 1E-03 1E-02 1E-01 1E+00 1E+01
S Freq [GHz] _-~

-~
-

17
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Standard Library & Spec.

v X§'2 9 Basic SI Limit

v Interface & Standard IO model Library
=> SerDes, LPDDR5x &

v" OIF CEl +4 2 Eye Mask Spec

v UCle VTF Standard setup &

EE Standard Models

W 1BIS-AMI Standard Models

Model Mame Description

SerDes_S0GAUI_1_C2ZM Te: PAM4/MNRZ Rx: CTLE PAM4/NRZ

SerDes_Default Tx: NRZ/PAM4 Jitter/Moise FFE R Jitter/MNo

eee
‘ Maodel Name ‘ Description
LPDDR5x To: Lp5x FFE Rx: LpSx DFE
cee

Edit Spec. List

Leole

O

X

Set as Default

Enable

Key Value Unit ‘
« OIF CEI5.1 B
Bit rate 53125 Mbps v
v Mack
Type Dizmond v
Width 02 ul v
Height 0032 v v
«  Standard Spec. Select v
[OIF CEI 5.1 Diff. Pk to pk 880 v v
[OIF CEI 5] VEC 125 8
[OIF CEI 5.1] EWG 020 ul v
[OIF CEI 5.1] EHG 2 v v
[OIF CEI 5.1] Eye Linearity 085
« Post-REQ Eye-diagram/BER
Mask on v
[OIF CEI 5.1 Diff. Pk to pk oft v
[OIF CEI 5] VEC On v
[OIF CEI 5.1] EWG on v
[OIF CEI 5.1] EHG on v
[OIF CEI 5.1] Eye Linearity On v
« Pre-RuEQ) Eye-diagram/BER On v -
Import || Export H

C{pF) L({nH] R({Q)

Channel Loss TDR/TDT VTF
| Channel Setting | Sim. Option | Limit Line |
Net Group |Rx_ByteD v ‘
RLC Preset |UCle Advanced Package | L
R(Q) L{nH) Default
UCle Advanced Package
& Y UCle Standard Package 4-8 GT/s
25 0 UcCle Standard Package 12~16 GT/s
25 0 UCle Standard Package 24~32 GT/s
UCle Standard Package 4B GT/s wo Rx Term.
25 0 UCle Standard Package 12~16 GT/s wo Rx Term.
30 TxR(Q) TxL(nH) TxC(pF) R C (pF) RxL (nH) RXR(Q)
s o | o ez o2 ][0 |
25 ) UCle Advanced Package |
250 * i
25 | 0 | 0325 UCIED_RX_DATAS_DIE -
25 | 0 | o025 UCIED_RX_DATAS_DIE -

Right [S] Port Mame
UCIED_RX_DATAD_BGA
UCIEQ_RX_DATA1_BGA
UCIED_RX_DATAZ_BGA
UCIED_RX_DATA3 BGA
UCIEQ_RX_DATA4_BGA
UCIED_RX_DATAS_BGA
UCIEQ_RX_DATAE_BGA
UCIEQ_RX_DATAT_BGA
UCIEQ_RX_DATAZ BGA

UCIEO_RX_DATAS_BGA

0.25

0.25

0.25

0.25

0.25

0.25

o 25
[ 1e9
o 189
[ 1e9
1] 1e9
1] 1e9
1] 1e9
1] 1e9
1] 1e9
o 189
[ 1e9

18
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AMI Parameter Sweep

¥ ACVS 2026.2.1.0

Acvs |
0 v P (% ) EE'
|

Channel

Channel Medel S-parameters Analysis IBIS Model Specification Simulation

Model Import Configuration Verification Module IBIS Simulation Setup

IBIS Analysis

Mode Setup Analysis Setup PRBS Setup X-talk Option |

s P Time frs] I

Netl

Tx Rx

(®) IBIS-AMI () Voltage Source

T Fem—-—--—-—--—-a

AMI File (.ami) |Huwir|_AMI_|:x.am\' ‘ E Sweep Parameter Start End Step I
AMI File (.dll) [Huwin_AMI_tx_64.dll | [e_swine v o v |7 v ml
Sweep ‘ ftem Name | Usage Type ‘ Format ‘ | - + - — +— — o mBoswsliCee = = — |
Init_Returns_Impulse Info Boolean True True "AMI_Init() function retumns an impulse respon
GetWave_Exists Info Boolean False Falze "AMI_GetWave() function does not exist"
Use_Init_Output Info Boolean False False "The cutput of the AMI_Init() function is used”
Max_Init_Aggressors Info Integer 2147483646 2147483646 "The maximum number of allowed crosstalk a.
™V Info Float 1 1 T V"
TX_CORMER In String Corner "Typical" "Typical" "AMI model simulaticn corner"
(8)  TX.SWING In Integer Steps 7 7 “Tx driver swing setting"
Syncwith IBIS-Corner typ Reset

Status Process Complete Multi-Core Delay Removal

19
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BEQLSdEE " >

Sample.snw - Sweae

Max. Interpolating points.

SweepSelection

Start Freq.GHz] Y

Stop Freq.[GHz] 0

Number of points

Distrbution tinear
* By Deacde
Delete
Load Profile i
Export List Import List

ATTETTTrS

S [eac
El
N % o

-> Set Freq. Sweep Option

Numpaints

Distrbution Type|
500 UNEAR

1000 DECADE

EE Standard Models

i= Standard Models

Ansys - 0 x
E mpor | Meme  View ok Adanced  Boom  Smustion  Reslt O el mewnatyouwantto do Siwave 2023 R1 @
U o I3 5RO\ B, /2 = 0 A E I K
) Preserve et Selections. Select By Select By Seiect By Region baent Special Layer Stackup Layer Stackup Crcutt Element e et ot Litte Oraw  Options
- -* kg Rectangie Poygon Seiechon Mode Select~ @1 Favsmeters  Properties Materals Padstacks Geometry -
E M A u t o m at I o n Oipbonrs Setecion et ools Crast ements
Single Ended Nets ~ # x Components vax Layers vex
B0 () Show Distectics
SWomaecrsw
ot OXGOO80
Qo2 BCOOOO0
Ocows BC 00000
Ocm4 BCC0000
Ocows BF CO0000
¥ mput/Ouput Qconos B OCOOOO
B . Ocowr OC 00000
Channel Ocowes BF 00000
Sogt.  10M.. S, Tppowe,  PComponents W Seledion Fter >
Selected Nets o x Results -0 x (ot Properties vox
m EiE
£ 3 P 7 g
i
s
Channel Model S-parameters Analysis 1BIS Model Specification Simulatiol
Model Import Configuration Verification Module IBIS Simulation Setup [r— [
Process Monitor (ACVSSim) ~ 2 xInformation / Errors / Warnings vax
Drspler | Messages - DO A\ Onpleyoutout from:  acvssm - Gdax
sersima i solic cross seceions © Smuiston St
X Project Create S D o ke st
. " » | ® 2 Wamings
Mew Project & 4 Cooucitors gnered
et # A\ Inductors ignored.
Simtation: [ L i) 1 | % J Resistors.
) Messages  Process Monitor (ACVSSimg # ) Zero-Valued Resstce
nasay CCEN W SN N )
P 1 Iz
- E
- ——‘—
- . ’_,——
-
Memory Analysis = SerDes Analysis T
R - —— o £ automation x
DpEI'IPI'DJEC‘t asssmm mmmmm Ptas
Pre SiSetup
Tx IBIS-AMI Rx IBIS-AMI
»
‘ D:\ACVS_Examples\Sample_SIW . stackup
D Sample.siw H .
- stackup file path Set Stackup file (Optional)
LERRERRRRERRRRRRRRNRNRRRNRN]NY
Sweep Selection
DiscreteSweep  ® Interpolating Sweep (EEEETT0

Set Sweep Global Option
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I Next Gen High Performance Integrity : Advanced Silicon/Package/PCB Interconnection Design

B2 AlSZ0|M =5t SPGTI A :
PCle Gen6 PRBS20 24
v Eye =4 2|3t Signal model % : interpolation (x) , x-talk limit (<-60dB)
v" PAM4 BER check => Error counts < 30 for 1M symbols simulation (excluding ignored bits)
=> |gnored bit ~ 3,200,000 bits + PRBS20 (1,048,575 bits)
=> ACVS 241 A|Zt: 16 Ch, Crosstalk Z=&t => 13A|ZF (multi core & x) > ~2A[Zt (multi core B &)
v" Simulation symbols to 1e6 and target BER to 1e-6 => FEC 112{5}H 1e-12 =&

b% PKG > PCB > | TEST_CHANNEL %b

\ J
| v .
-32@16GHz  -23.5dB @16GHz | Bodnaty Contin [l e
Compliance £21  Loss model I
T '1"""*1*17—'*""““"*“'"'T““’/\ T = N : _|
e L i ‘
[[——— S6ad(2.1)_systemn_board_test_channel_withpka_new20_mix| 1 J
" e e : IP Al Post tool
€ ;
-40 T )
-50 ——— S640[1,1) system_board_test_ehannel_wihpkg_newZ0_mix - O e ) -
— S system_board_lesi_channel_withpkg_newZ0_mix
- : ,
0.5 5 2 25
=10 |
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. 2 . AIE= Eﬂ 0 |AI_=I E%I_I' S PGTI AE'I 7:“ . Eye width margin (ps) = minimum left-side time margin + minimum right-side time margin

Eye width (ps) = minimum left-side time width + minimum right-side time width

PAMA4, Eye Measure Voltage 4

[ minimum left-side time width .;:

—

minimum right-side time width |

| minimum left-side time margin minimum right-side time margin |

PCle Gen6 Rx Mask Spec.

Center of Mask = Point mask

e6mvV > time

Eye Height margin (V) = minimum upward voltage margin + minimum downward voltage margin

Eye Height (V) = minimum upward voltage + minimum downward voltage

ry

0.1U1 = 3.125ps Voltage

*PCle Gen6 64GT/s (PAM4, 32 Gbaud) minimum upward voltage Mni
1Ul=1/32x 10° = 31.25ps P-._“’M"m =

| minimum upward voltage margin minimum downward voltage margin |

ACVS PAM4 Eye measure

* time

(44
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B 2. AlSZ0|M S5t SPGTI M7 :

PAMA4, Eye Measure

Mask placement step

(2) Tref 7| Z=22 Vigrupper » Vietjower 18 (Trer = UPPET, center, lower 25 &)

(1) 7H2Hl Eye(center eye)E 7T 22 Vgt center = OV, Tref 178
— Z} eye height7t Z|CH7} &= K| - B4

— Eye openingO| Z|CH7} &= X[ B

Voltage 4 Voltage 1
Hgg!. upper
Vrei.l::enler =0V r-- -
Mr&f lower
. ! -
» time L » time
Teet

ACVS PAM4 Eye measure

m—
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H 2 Al=to|M E5t SPGTI A7 :

EDSFF : "HIE|Z2l0|= ! CO|E{ME] EE

[

CPU P‘ackage \

|

CPU Socket
T i g

Motherboard

@D schématichx

PCB

A\Escape Routing

T

Channel Routing

=
=

kT |

HE]"

Casel : Forward/Backward / 2715 / X-talk On / 64Gbps_PAM4 @Profile / 32 / General

Tx IBIS Model

Rx I1BIS Model

@ Undefined : Huwin_PCle6_Tx_dual@ [PU_Z:50.00, PD_Z:50,00, RT:=-ns,
FT:-ns] [typ] [Intemal 0,8¥]

Undefined : Huwin_PCle6_Rx_dual@[GC:50.00, PCiInf] [tvo] [Intemal

0.8v]

A setting

Eye density

o

Motherboard PCB ')\ Reflection
Speed PAMY4 64 GT/s | & Loss —a/Mas— »
Channels 12 x PCIe 6.0 xB I #Discontlnulty -
ACVS Ch. Configuration
1 [s] [S] 3 [S] 4 [S] 5 [S]
PKG Socket —> Motherboard | MC'%-EZSI;IF:—CO —> EDSFF Card

1r

*.s384p : diff 96ch. (48lane)
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H 2. A|S0|M E5F SPGTI AA :
Memory 1100 EZE O]AF xjd
v

Memory : IBIS AMI Rx model

v
v
v" Analysis time : 3h. 5m.

# of ports : 1112, ~20GHz, 25.7GB file size
PRBS15(2715) bit full transient analysis (32,767 bits)

Y¥X Snp Editor: Denotitia_EVB

M

PCB S-parameter

‘ Port Term. H Header Editor ‘

Current Port Name - ACVS Format

v||2]

‘ net_ch_net__port_port

Save & Apply

End IBIS Analysis [Elapsed time : 3h 4dm 595]
(111 !Port[1102] =LPDDRS5X_7_WCK_C2_U11_V11
(112 ! Port[1103] =LPDDR5X_7_WCK_C3_U1_M54
(113 !Port[1104] =LPDDR5X_7_WCK_C3_U11_V5
114 ! Port[1105]=LPDDR5X_7_WCK_T0_U1_H54
— 51 BT e = 1115 | Port[1106] = LPDDRSX_7_WCK_T0_U11_E4
Memo 116 ! Port[1107] =LPDDR5X_7_WCK_T1_U1_E53
KO Y 7 epcB [ 7| PKG [ 1117 | Port[1108] =LPDDR5X_7_WCK_T1 U1l E12
Uik DIEX] (118 !Port[1109] =LPDDR5X_7_WCK_T2_U1_D54
[ep v|leea v]  fus vl v] [eea v]loe ] 1119 ! Port[1110] = LPDDRSX_7_WCK_T2_U11_U12
120 !Port[1111]=LPDDRS5X_7_WCK_T3_U1_L55
et information Sroup Management 1121 | Port[1112] = LPDDRSX_7_WCK_T3_U11_U4
122
Channel |XDDR[] v Hz‘ All Groups by Rule | | Edit BGAR
XDDRO_Bytel ﬁ
Group ‘ Net Type | Left bt ‘ Het Right Net ‘ ‘ a—— Edit Groupin p -Min Freq. 1.000000 MHz, Max Freq.: 20.000000 GHz
Bytel DMI DMIO_A LPDDRSX_0_DMID XDDRO_DMI_D ﬁ XDDRD’BytaZ Freq.ln o -Min Freq. Step: 50.000000 MHz, Max Freq. Step: 99000000 MHz
Byted DQ DQOA LPDDRSX_0_DQO XDDRO_DO_0 - Edit DIE!
XDDRO_Byte3
Byted Do Dal_A LPDDRSX_0_DQ1 XDDRO_DO_1T — @ Reset ‘ ‘
Byted DQ DQZA LPDORSX_0_DQ2 XDDRO_DQ 2
XDDR1_Byte0
Bytel DQ DQ3A LPDORSX_0_DQ3 XDDRO_DQ 3 = pr— -
Detected BGA Pattern: U1l Validation Check : DONE

25



IACVS o|=st 1= Cj=ek AlS PCB 2} Interconnection
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SnpView.com

A High-Value, Professional Signal Integrity Simulator—Free to Use Online
» Basic charts: dB/phase, real/img, smith chart, group delay, passivity

» Advanced charts: TDR, TDT, Eye-diagram (w. EQ, Jitter, Noise)

» Advanced functions: PerfectCal® (lite), Snp Heal

» Powered by SimNX

2024/01/31 Open ChannelView W 5np
e 0@
© Q Q@
L o 4, ©_-—9o , o Visitors
i . Fv 5 . Rx
© T2, Qom0 uemr 0@ v 500~1000/day
- [ - .
S
- | B Powered by |1 simNx

Snpiew garvey priod 2071814

Sl 0o TOR advand cptens g o

SnpView.com

User top rank

Taiwan, US
(except KR)
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