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WiFi/BT
GPS
NFC
hybrid
5G

BT 5.x
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-9
-10
05 10 15 20 25 30 35 40 45 50 55 6.0
Frequency (GHz)
ANT 6 Efficiency Zoom scan
. Antennat Type SAR Gap b ) Frequency (MHz) WLAN Module Max power (dBm|Average Gain (dB) |Channel| 1g SAR
Target SPEC g
o {(mm)Bottom |Edge
—s—Measurement [W/kg]
2400 -4.53 11g 1.01
2450 20 -4.39 11b 1.11
2500 -4.46
J}}- - 5150 7.50 40 1.23
- .{ 5250 -6.67 42 1.24
- A PIFA 6.35 N/A 5350 -8.00 46 1.08
5470 -8.35 52 1.16
oee 20
5600 -7.99 110 1.23
5725 -8.95 122 1.01
5785 -7.81 142 1.37
800 900 1000 | 1700 2100 2500 2900 3300 3700 4100 4500 4900 5300 5700 6100 5850 _?33 151 109
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#RF 50 OHM NET »  3:ONH,H/-0.3NH R1122 7 2
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L. ““ - ] -~ a4 b4
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3 4|l 39nH, 5%
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= = = I 100PF_50V_1
N NOTCH FILTER IS REQUIRED TO AVOID DE-SENS FROM B13 & B14 TO PASS SENSITIVITY SPEC

2

before tuning, GPS C/N after tuning, GPS C/N
=38 dB =41 dB (Improve 3dB)

40dB-Hz
40dB-Hz T
30dB-Hz
30dB-Hz
20dB-Hz
20dB-Hz
before tuning after tuning 10d8-Hz 0dB-Hz
38 38 38 38 38 38 41 11 41 41 4 41
0dB-Hz 0dB-H
G2 Ga G13 G17 G20 G23
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« The degradation in sensitivity due to noise sources
Receiver Sensitivity ... = (S/N ,.;,)(NF)KTB

Out of Box

=0 50

1 1 1 1 1 1 1 1 1 1
FCC R I t d e T L MDD MD M3 M4 M5 G0 MU MR M 5N
eg u a e FrequencyvHz) FrequencyMHz)

Channel loss

EMI dB Original with solutions
84 16.5 4 14
38 12 1.5 8.3
90 10 0.5 4.5
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dB(S(1.1))
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Electromagnetic Compatibility (EMC)

. EMI (BHTIE ) 2I5EMET/55] ( Emission ) BRORTEBIBELNTE -

« EMS ( BHEBEY ) SREEERTE (EMI) (IMRME/MEBE (Immunity )

radiated
emissions

radiated
susceptibility

conducted
emissions

conducted
susceptibility

:

r—In

Noisy

——= component

Potentially

| —— susceptible
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—— Noisy component

v
¢
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et
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component

electrostatic
discharge
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electromagnetic
pulse

lightning

S S S S S S SSSSSSSSS

Nuclear
detonation
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Introduction to Electromagnetic Compatibility, Second Edition, by Clayton R. Paul. Copyright # 2006 John Wiley & Sons, Inc.
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; Level {dBuVim Date: 2021-12-03
Level yuouvimy Date: 2021-12-03 sopevell )

100
" Original « ——Simulation after caps adjusted
20
80
T0
70
60
&0
50
50
40 ENS5032 CLASS B
40 ENS5032 CLASSB
| WWMMW N
30
20
20
10
10
i} 0 30 224, 418. 612 B806. 1000
30 224. 418 612. 806. 1000 Frequency (MHz)
Frequency (MHz) ..
L Ant Preamp Read Limit  Over APos  TPos
Ant Preamp Read Limit  Over APos  TPos Freq Factor Factor Level Level Line Limit Remark Pol/Phase
Freq Factor Factor Level Level Line Limit Remark Pol/Phase
MHz dB/m dB dBuV dBuV/m dBuV/m dB cm deg
MHz dB/m dB dBuV dBuV/m dBuV/m dB cm deg
1 pp 34.18 16.49 38.56 48.608 26.53 30.00 -3.47 QP vertical 160 328
1 pp 239.52 11.14 28.94 54.62 36.82 37.080 -0.18 Peak horizontal - --- 2 63.95 6.40 30.11 46.96 23.19 30.80 -6.81 QP vertical 100 2
2 299.66 13.89 28.70 45.50 29.89 37.e0 -7.11 QP horizontal 325 132 3 156.86 10.89 29.19 43.20 24.18 30.88 -5.98 QP vertical 166 b
3 gp 600.36 18.50 27.60 43.60 34.50 37.80 -2.58 QP horizontal 1e@ 1
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ESD Test Site

Conducted Emission Test Site Conducted Immunity Test Site

| - . EFT/Surge/Dips Test Site Harmonics/Flicker/PFMF Test Site
Radiated Emission (3m/10m) Test Site Inventcc
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Data Rate per Lane

USB 2.0
480 Mbps

2000

I+
2
(&%
i

PCI~>
EXPRESS'
¢ IEEE Gen 6
802.3 en
Ethernet 64 Gbps
56 Gbps
PCI>
EXPRESS
PCI>> Gen5
EXPRESS 32 Gbps
Gen 4
16 Gbps
’ Homr
prm—— PCI > 2.1
— EX(;RES’;" USB 3.2 12 Gbps
i) Gen1x2
PCI > Gen 3 10 Gbps
<. EXPRESS USB 3.2 SATA 3.0 8 Gbps P
E)g}m’s?é Gen 2 Gen 1x1 6 Gbps
5 Gbps 5 Gbps
Gen 1
2.5 Gbps
2003 2007 2008 2009 2010 2013 2017 2019 2022
Year
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Training ltems Training Material

Sl fundamental knowledge (Self Reading, the book
selected is "Signal Integrity -Simplified" by Eric Bogatin)

304 lt"

alll R

"Signal Integrity -Simplified" by Eric Bogatin

Oscilloscope Measurement

1 High-speed signal measurement
(PCle, DDR, Ethernet, and ...)

2. Misc. signal measurement
(Clock, 12C, and...)

3. BERT measurement

TDR Measurement

=

TDR measurement SOP (IEC Ul & RptGen)
. TDR measurement (Manually)
TDR/TDT/Time delay

N~

3. TDR RprGen SOP
1. S parameter measurement on channel
2. Delta-L coupon measurement
VNA Measurement 3. AFR calibration
4. RL2Z
. . 0
Capacitive Inductive
Discontinuity Discontinuity
-1
z 2
100
)
w3
4
o Leg
incident  ~ _ G 2 5
eq 221
£ EX=—MN
0 g R St iE =
-6
" Time

BRI ERER

008

S L S e A |

=)

Y
o

MR TRER

o

freq, GHz
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e HALL

Signal and
Power Integrity—

1IVIEIN I ED

Second Edition

B ]

Eric Bogatin

Prentice Hall Modern Semiconductor Design Series

Prentice Hall Signal Integrity Library
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PCBE1ERE
=k o O ph 2|| 455 28 32 :
n:H: EEJ'G:E riI*EE Eﬂi FIJIln‘ﬁ n% *EE Layer Nominal Board thickness 83 MIL | Tr.{::lﬁss Typs Efo rzr{: stD :z:: I-:zé»:&z: I:';ao'rfro Ds-l5o'rfr°
* Solder Mask 0.4 Solder mask
. STactup‘;emplatel L1 0.50z+platting 2 |SgnalPWR | Smil | 6mi | 3.9/6.1 mil| 4.9/5.1 mil | 5.9/56.1 mi
) Stackup design rule -
Stackup Design . pcesls 38
PCB vendor check summary/template L — e
& . . -
51 simulation report template o 55
Ed
Stackup template L3 1oz T2 |SionalPWR | 4mi | 45 mil | 3.5/5.4 mil | 4.9/6.1 mil | 4961 mi
* Layup file template
. e
Back-Drill sheet template L4 — e e
S1 Rule File Preparation / Layup file * Trace_Physical_Template Core (1)
. _ £
Electrical r.ule sheet template L5 1oz 12 |SionalPWR_| 4mi | 45mil | 3.9/5.1 mil| 4.9/5.1 mil | 2.8/61 mi
* PCB material note (MOSS) .
* ¥talk sheet
L6 12 |GNDIPWR
TL Modeling TL Modeling: Core (1/1)
* Impedance Common rule * TL Impedance common rule/modeling rule L7 12 |GNDiPWR
* Preferred PCB material [sit * 51 Utility introduction 55
e SLUy VL5 Lol R . Impedan Outer layers (mils) Inner |;
o B Ema IR ET R A P o) | Width [spacing|  Dif. Group | Width | spacing
= | == | & 48 k25 U 238 (w) (8) |spacing (D) | spacing (G) | (W) (8) |sl
= = I
gﬁ‘#‘% BEmRRERT Sifferentia Gen2 85 50 | 20 6.1 28 49 17
H_dielectric1:[10 Impedance= 83790 PCIE Gen1 100 39 20 6.1 20 39 17
- 7 EEEE Compensation signals Base l/O NA 10 15 NA 15 10 15
| el | Wep LetGHz- 0538 dbjnch QPl Differential pairs Base /O 85 F59 20 6.1 28 49 17
W_Bot: L@12GHz= |1.336 dB/inch i
d 7] Output TABLEMODEL CLink Controller Link Interface Base /O 50 6 7 MNA 10 45 7
. Spacing: |12 7] Output TOUCHSTONE in Clink Vref se NA 5 10 NA 10 5 10
H_dielectric1 Hplanet:  [125 Len(mid=  [10000
Holane2 125 Differential Pairs 85 59 28 6.1 28 49 28
Poirrum: SATA Base /O
SATARBIAS 50 6 6 NA 6 0 6
NPG171.H_R SL (Room Temp) + R, G, B 50 =3 20 NA 28 45 28
Dielectric Filled -
. - HVSync 5 16 NA 20 4 16
R T MR | obe 2 = A = 2 L
H_plane2 e s T DVO CLK o 55 5 20 NA 20 4 20
e e Lk | Wit ] DVO 5 12 NA 20 4 17
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Via Modeling

*Via model SOP{HFSS)
*Via optimization{HFSS 30 layout)
* Boardband Spice

Hspice Fundamental Introduction and practice &

Hspice 51 Simulations and practice (RLGC for transmission
line)(PWL/B/.sub/.alter/.measurement/.inc)

Waveview

I1B15 model introduction

* Hspice Fundamental Introduction

* Hspice Sim: S-Paramater extract
template(SE/Diff)

* HspiceSim: 1BIS sim for low speed (CPU side
band)

Constraint Manager introduction and practice

* CM (setting & routing review) SOP
* Pin-delay file
* ECset manager

Length report introduction

* Intel Length Report
* |EC Length Report (from CM/ILCT/SI utility)

Layout Review Tips

* Layout routing common rule
* HyperLynx DRC
* Layout check tool in Allegro

AMD Seasim (Serdes)

* Seasim

Basic SigXP 51 Simulations and practice

SigXP 51 Simulations SOP
* How to simulate by SigP

* Simulate for 12C/PCI/LPC/Reset/PowerGood...

* Connector,/package modeling in SigkP (S-
parmeter)
* Design Link(Multi-Board)

ADS introduction

HiEGERE(CEERRE EIRIEREACEH
][
)

SEA R EWBEES

Tx package Tx PCB cable Rx PCB Rx package
Tx coil S e s % Rx coil
] EyaDiff_Probe
I EyeDi] Provez

=

A

IBIS-AMI model introduction * ADS
S-param introduction, mixed-mode S-param extraction
* |CAT practice
Intel ICAT * VP DOE
AMD S2eye (DDR) * 52eye
Hyperlynx SOP
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Bz A : Amy Liao
Email : liao.amy@inventec.com
558 ;. 02-2881-0721#21756

o
=gl

Amy’s Email
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