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Zuken — Wer wir sind ...
Corporate Summary
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Zuken Losungen zur Elektronikentwicklung
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ZURKRCN

Zuken: Engineering-Driven Organization

= Six Development Centers

R&D Headquarters: Yokohama, Japan Engineering
Sl and EMC R&D: Paderborn, Germany Resources
R&D and Support: Ulm, Germany 7
R&D Automotive: Erlangen, Germany
R&D: Bristol, United Kingdom
R&D: San Jose, California, USA
= Development Engineers
Worldwide staffing: 325 o
Average Tenure: 12 years I estment
= Service and Support Engineers 23
Worldwide staffing: 400
Average Tenure: 11 years

= 25% R&D investment per year
To relate: VW Group in 2017 ~ 7%, Tesla in 2018 ~ 8%,

Intel 2018 close to 20% (Sources: Statistica-Web, Yearly reports, Wikipedia etc.)
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Observation
Electronic and Electrical Systems change our Way of Life

Wearable Electronic Devices
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Todays PCB Design Issues
PC| >

EXPRESS

SERIAL

Increases in data transmission and electrical
performance constraints, signal speed

Product design requires constraints
and rules during design

Sl analysis often conducted in isolated tools,
sometimes requiring additional manual data
entry

Zuken proprietary information. Forwarding beyond the intended recipient(s) is not permitted © Zuken 2020

Power distribution requirements of ICs with
reduced voltages and packages increase

Example: 10T and IloT - Tear down of Nest™ Thermostat ZURKEN

Hardware Design Requirements (including Signal Integrity)

= Texas Instruments Sitara Processor (OMAP3 family), 1GHz with ARM
Cortex A8

= 512 MB LPDDR, 1.8V (first generation), now LPDDR3 at 1.35V with
stringent design (JEDEC = Signal Integrity) requirements

= WiFi, USB (and RF)

= Special form factor, dedicated mechanical requirements

= Flex and rigid boards combine the whole device

Wireless RF Front-End Module

Micracontreller ‘

DRAM ——

Microprocessor

— Power Mgmt. & USB

Wi-Fi ‘ Flash Memery
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Signal Integrity is nearly Everywhere ZUKCIN
IoT and Signal Integrity

= ARM core based micro-controllers dominate LP-DDRS address signal ARM-> Memory @ 400MHz
the market, low power DDR3 memory operates
at 1.2V, voltages are further narrowing down,
so will the margins do

= Waveform analysis often not sufficient any é
longer (eye diagram compliance checks)

= Various communication schemes may require
SERDES alike protocol analysis

Texas Instruments
USB 3.0 PHY

—URKCN

Signal Integrity: New Kids on the Block?

Not Really . L .
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B What we are looking for.... ZU KENH

The Emerging of Simulation
Simulation = Working on a “Digital Twin”

Perceived as nightmare...

Interfaces to host eCAD (often
never work)

Libraries (never complete)
Models (from where)

Complex tooling...

Difficult to explain results...
Expensive...

Picture: Creative Analytics
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Signal Integrity (and PCB Design Rules) over the Time

= The early days: Few design rules (e.g. parallel length & spacing) for
routing (length, spacings), impedance requirements

= In the 1990ies and 2000 years: More complex design rules, EMC
regulations, emerging of field solvers and simulation

= Today: Advanced communication channels with high data rates
(56GB/s not exotic any more), ultra fast memories, tight design rules
may will cause PCB design just based on rules to run out of steam

- virtual prototyping with embedded signal integrity helps here

Impedance

c € Control

Zuken proprietary information. Forwarding beyond the intended recipient(s) is not permitted.
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Reference Designs?

= |ts established good design practise to study (and adopt ?) smaller or larger
parts of the semiconductor reference designs

= Question: Does this work for complex routing structures/constraints like
DDR3/DDR4 and their Signal Integrity behaviour ?

= Answer: Be very careful and keep your heads up!

= To copy the routing structure from the reference design requires a huge
amount of trust that your application matches the reference design conditions

Source: iIMX6-REX

= The number of layers (costs) and selected components like the

decoupling capacitors (again, costs) may make your design to be a
complete different thing

= Your use of the silicon is never exactly as the IC vendors reference
board, which is typically rather large, not cost neither form factor
optimized

= Design instead with Signal (and Power) Integrity in mind, know the
potential culprits and establish dedicated routing rules for these

Source: FEDEVEL

Zuken proprietary information. Forwarding beyond the intended recipient(s) is not permitted. © Zuken 2020
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IC Vendor Guidelines zUKCEN

Intel Yellow Books

= |Intel PentiumPro Design guideline sample (issued 1995 under NDA)

Hardware design guidelines did more and more electrical (!) rules
(= design constraints)

[T ——

3.4.3.4.DDR4-2400/DDR3L-1600 S! simulation guide

AmDR
NG TR P W D oo

Trace Length Calculation

— Eye waveform triggered by aligning wih the timing reference (DQS CLK

3.43.5.Eye Width Requirement

The simulated worst eye width should meet following requirement
* For DDR4-2400

— DQ Write: Ee width at threshold shoold be o

— AG4Cmd: Eye width at threshold shosld be o

Figwe 2. Bt Sakap o Layer and Ly Boar

18, Exaroie of umdeted ey wom

o
LMX SMIXGLQ Hardears Devaioper's Guide, User's Guice, Rrv. 8, 12048
Ci—
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Glossar of Signal Integrity Problems
A Short tour through the Dungeon

= Reflection and Ringing occur on discontinuities or electrical
long transmission lines with fast edges, they impact the
timing behavior as well

= The cause for Crosstalk is the transfer of energy from one
electric circuit into another (parallel routing patterns, same
layer or layer-to-layer)

= Insertion loss/return loss and impedance over time
characterize the interconnect structure

= Multi-gigabit effects (like Intersymbol Interference) are
analyzed using eye diagrams. Such diagrams provide figures
of merit for SERDES channels (BER) as well

= Interconnect timing is often checked by eye-diagrams of

multiple signals (e.g. DDR data to strobe to clock)

Zuken proprietary information. Forwarding beyond the intended recipient(s) is not permitted
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Impedance Rule Example
DDR3 Design-Guide NXP

NXP Semiconductors Docament Nume SSEVE 4.7 PCB routing guidelines
Data Sheet: Technical Data Rev.7,082018 DDR3/DDR3L PCB design
* CLK/Addess/C d
S32v234 * Route with 50 ohm controlled impedance and differential pair (CLK) with 100
S$32V234 Data Sheet ohm controlled impedance
Foatures

+ Use Fly by topology in case of multiple memory components

* Address and command lines Terminated to VTT with 50 ohm

* To be referenced with Power. not Ground

* Address/Cmd to be routed within 66 mils with respect to CLK and to be matched
from controller to memory: memory to memory as well

* All traces to be routed in internal layers

* Preference is to use only two layers for routing this group

+ Limit the via number to less than three

- S3:
NXP iconductors
o General
ARy y
Soral periphersl et (SPT) NOTE
PO gt e gl o o it The \Iifferem_iul flock lines on fhe DDR3 imer_f;u:e ~hn|_l]d
- use AC termination scheme, with a 0.1 pF series capacitor
| Gl Facractwih PTP EEE 1568 and referenced to DDR 10 supply (Vpp, ppr_10)-
FOCAN _DDR_|
Fleakay Dul Chamel, Version 21 RevA o DitisStiobe
Eatended Rescurce Doasain Comroder = Route with 50 ohm controlled impedance and diferential pair (DQS strobe) with

100 ohm controlled

pedance
* Data to be routed within 33 mils with respect to respective strobe
* To be referenced with Ground
* All traces to be routed in internal layers
O o b e et % x « Strictly to be routed in only two layers
* Avoid more than two vias

Zuken proprietary information. Forwarding beyond the intended recipient(s) is not permitted. © Zuken 2020
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Impedance Control
How to get a realistic Zo number?

= The definition of a proper impedance target for interconnects is rather old,
validation is done via pcb grinding patterns and measurement

= Impedance = Ratio of current and voltage between two terminals of a

circuit
GO gle impedance formula L Q
7 = 87 [ 5.98H « l_H1—T—H ohms
P g 141 |oswaT 01
7 = R+l
° +jwe
£ EErr—

s T, =84.75%J0.475x £ %+ T )4 0,67 poechinch
___120n . 4.0 [14.0 + 8078 400
- c, = T pFfinch Za= 20 onvE e MM W[ e W
Z0
c G +\/(H.o + B0/ Eer ) : (M)z 4 Lo *zlbﬁlﬂur,z :| }
1o wr X
T 4,60, (1901 +T)
f=——fp == "7
Equivalent circult per unit length " E,_ (RW + T) Where  W'=W +AW"
R 15 resistance of wire/lrack PR 11
L is the inductance 55510 & awe = aw [ LOHLO/E
Cis the capacitance (" b= 2.0
G is the conductance of the dielectric r
La[3.81H /(.8W +T)]
4o
o aw=Lm [zim z]
tpa =3.3410~/E: o ()

n proprietary information. Forwarding beyond the intended recipient(s) is not permitted.

Impedance Control — Impact of Violations
Signal Integrity Consequences

= Low Power DDR3 Signal with
impedance requirement of 50 Ohm

= An in-depth impedance and SI -
simulations regarding tolerances did am
show that 60 Ohm (tolerance +20%) [/ﬁ \
will cause false switching (= system
operation on risk, ringback below
treshhold, timing error likely) while

= An optimal switching occurs between
42 and 49 Ohm

LP-DDR3 Adress-Signal 60 Ohm (magenta) and 42 Ohm (green), picture © TEWS GmbH

Zuken proprietary information. Forwarding beyond the intended recipient(s) is not permitted. © Zuken 2020
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The most common High Speed Design Rules

High Speed Design & Signal Integrity
Coping a very Complex Problem Domain

= To support all relevant high speed speed requirements,
the key high speed design features are:

(1) Impedance control
(2) Skew/length matching & topology control

(3) Rule Definition for High Speed routing (pin-pairs, impedance max-vias
etc)

(4) Designing against these high speed rules

VIAstub B A>= dx trace width
(o] B >= 1.5x trace width
T C >= 1.5x trace width

Route all the signals in a GROUP by the same topology.

(5) What-if capabilities are needed (topology, terminations)

(6) Concurrent Sl and PI analysis allows a immediate judgement of the
electrical performance for design decisions

Differential pair Skew group

Pl Neta P 3 NetB P4 Enetl
Enet P

Enet N
ps NelC oyt pr NeD pg K—\
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ZURKEN
The High Speed Design Puzzle

4

[

Zuken proprietary information. Forwarding beyond the d recipient(s) is not permitted. © Zuken 2020

10



1/23/2020

— L
The SI Simulation Dilemma LUKEN

Time Domain vs. Frequency Domain

= Frequency domain is more accurate for circuit analysis . Frequency
— But it's difficult to handle non-linear devices (most semiconductors) .-
= Time domain is more accurate for non-linear devices
— But circuit behaviour is frequency-dependent T
= The faster the circuit, the more frequency-domain effects dominate
— Some constants at lower frequencies become variables at higher frequencies

= As a consequence, Zuken CR-8000 includes both, a time domain simulation
engine and a frequency domain simulator

TANN VY
Sl Analysis TDR Analysis FD Analysis

H—J
Time Domain Frequency Domain

PN

Zuken proprietary information. Forwarding beyond the intended recipient(s) is not permitted © Zuken 2020
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Concurrent Signal Integrity ZUKCEN

Direct Integration within PCB-Design-Process — Sl on a Single Mouseclick

= Simulate from within place and route process concurrently or launch simulation from a Constraint
Management tool (Spreadsheet) or create snapshots for sandbox investigations and parametric studies

ke o x|

crdgeR¥Poaaunwec BEE 5 e UAHE SH0ARE -4~k LB ACNNSSE A 1S - 0
T | ;... [ < [B] (=] ¥ | [Row] [€ © Upate e st Updts s =

e T
Gmic  Omguidle  Rowmn | SouiCum  Topoiog  Dffeentsifepst  OMCCheck | Sianays  OW,PakRouting
# ComponmizBarty

Frper Do
Sanas Comsewtonups Cusomse —

@ | [ 2

Fi & 5

A Ee M EEN RV EY &

© Zuken 2020
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Simulation means Model-Building
Shared Task between User and ECAD System Vias:

Complex lumped circuit (w

Discretes: .

Scalar value from CAD library *22 <HOQRHE Ef=€+h LB ARINSES % element automatically

or if parasitics to be modelled computed by the EDA tool)

:ga?:r:gtzez B BEE IR ' Alternative: Blackbox S-
Parameters from 3D solver or

measurement

|
DO 3[ __ Transmission Lines:

e “* Characterized by an TL model (lossy),
simplified as Zo and to

Vendor supplied IBIS models (or IBIS- Computed by a field solver (part of SI/EDA
AMI'in case of SERDES) tool, automatically, can be parametrized)
Can include package model (as RLC

or S-Parameter) ~_ Single ended or coupled

Seldom SPICE (require then typically < = Alternative: Blackbox S-Parameters

decryption key from IC vendor) i

31 Zuken proprietary information. Forwarding beyond the intended recipient(s) is not permitted. © Zuken 2020
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Simulation Models (‘Modelling Pain ?°)

= |BISisin place as S| modelling standard since 1993 (now Rev 7
in standardization)

= Supported by all major Sl simulation tools

= CR-8000 simulation bases on a Simulation Library (SLM) which
the user can populate with IBIS (or SPICE) models

= Various library hierarchies exist (e.g. user/project/company wide)

= Synchronisation with company wide master library possible

,--ma.-»m -4 v
o =

- semersde—o .o
- -~ -

IR P

o]
[enable ]+

Threshold
&

Zstate
control

O —

) e iy

| = Client machine

or V1)

Library

Last upidte .
Lostupdste .
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Signal Integrity — Batch Analysis Reduces Problem Space ;.r’*\'_; -~
Minimize Interactive Analysis Runs G

£ Constraint Browser [mpu3801a.dsgn] - a X
File Edit View Utlity Help
9 gy PEROS TR EES R R L
[ @ s | view: [selected recitem | [ 1] ] | [ crear| [ £ Update simulation status| | Update values
Sk
® Skew arovps Basic  DesignRule  Routing  Signal Class  Topology  Differential Report  EMC Check Sl Analysis  Diff. PairRouting S| Messurements
“# Components/Parts
Rise/Fall TimeL... Slew Rate Flight Time Total Crossing Voltage Probe Probe
Signals  Classes/Groups  Customize Selected ftem Max. Voltage (V) B Location Location
Rise  Fall J»Rise(V/ns) {>Fall (Wns) Rise  Fall Cap. Load (pF)  JpRise(v) >Fall (v) J>Spread (v) S| Timing
[
s wMEDB® .. .
Filter: & = 1 B=%HPS_DDR_DQS0%-HPS_DDR_DQSO 2.36064 I & 005252 002195 0.03092 A\Pin
> 5 CATITENTIL - 2 B=%HPS_DDR_DQS1%-HPS_DDR_DAS 234353 & & 004851 002918 002782 A\Pin
. b= CANIH.ST-CANILST 3 B=%HPS_DDR_DOS2%-HPS_DDR_DAS2 2.36895 A & 002738 009282 006543 A\Pin
> b= 4 %HPS_DDR DQS3%-HPS DDR DOS3 207998 a @ 005875 0.03623 002252 4\Pin
> E el 5 'E-HPS_DDR_ADD 146441 482048 488478 3.00085 313021 049347 046260 2715 A\Pin Pin-Pin
S b= CANZHST-CANE.L ST » [EHPs.DOR 401 141754 462284 466670 1326913 (11339908 049212 045782 25.83 \Pin Pin-Pin
> BE CANAH-CANA L 7 'E-HPS_DDR_AQZ 140137 469347 474299 \354526 (364848 046282 043098 25.18 A\Pin Pin-Pin
i : é’r‘}_"“w"}HD—SJ':AE"‘r:—:-—_?g oA 8 E-HPS_DDR_AO3 138492 487412 492306 M\297229  A\29%498 050043 046637 27.54 APin Pin-Pin
_ID_NAEIRLTL P I P P P
o b= ETHITD N B.ETHI TD P E 9 IE-HPS DDR_AG 143279 455276 460867 A\240848  A\249057 055897 052364 2556 A\Pin Pin-Pin
> b= ETH1_TD_N_C-ETHITD_P_C 10 'E-HPS DDR_AQS 126900 A0.2562 A\0.250 A20045T 224584 048302 044688 27.15 APin Pin-Pin
> b= ETH1_TD_N_D-ETHI_TD_PD
> b3 ETHZ_TD_N_A-ETHZTD_P.A
> 1 ETHZ_TD_N_B-ETHZ TD P B
> b ETHZ_TD_N_C-ETH2_TD_P_C
> b ETH_TD_N_D-ETHZ_TD_P_D
> b ETH3_TD_N_A-ETH3_TD_P.A
> b ETH3_TD_N_B-ETH3 TD P B
> b ETH3_TD_N_C-ETH3_TD_P_C
> b= ETH3_TD_N_D-ETH3_TD_PD
v [F HPS_DDR_A
> 'E- HPS_DDR_A00 o
T B Message: -
[mm] [ns]
36 Zuken proprietary information. Forwarding beyond the intended recipient(s) is not permitted Zuken 2020
Signal Integrity — Reflection and Impedance
DRAM_DQR[0] — 400MHz — Read & Write
= Reflection due to 100 55400
. . - +TL2 ¥TL1
|mpedance d|scont|nu|ty 0341088 out 2 a2 AMKE- DAL~ _out
o_34_ 1086 an) D g D e DCPEL —3dorm-SE_3n
31.037 mm 1.334 mm o1
8909802157 0. 166 mrvps 0. 153 mn/ps B50SE02020
EE5 onm 107,743 onm b
MTA1025EM16HA atoni Urirml SEVE34-DUmmy
DRaM_O_EDER[0]-2 DRAM_G_EDERTO]-1

\oitage (V)
e X b
/"/
e

Voltage (V)

|
\
4V ) v

6
Time (re)

[
=3
=3
=3

CPU: Write

Memory: Read

y information. Forwa

13
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Signal Integrity — Reflection and Impedance
DRAM_DQR[0] — 400MHz — Read & Write
= Removal of impedance at
discontinuity (sandbox)

= £
. 087 s 087
2 05 A 2
05 |
04
04 -
02 -
0o A 02
02 o A
" 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
0 02 04 05 08 1 12 14 18 18 2 22 24 [} 0z 04 06 08 1 12 14 18 18 2 22 24
Time (ns) Time (ns)

Original Modified

Zuken proprietary information. Forwarding beyond the intended recipient(s) is not permitted © Zuken 2020

Signal Integrity — Skew in DDR Addresses
Micron DR4 — 400MHz

NXP iMX6 & Micron memory, fly-by topology
Whole DDR address bus
400 MHz, speedgrade: 1066

Simulation result (here pin waveforms only,
DIE waveforms turned off for clearness of
diagram) shows significant skew at the
receivers within the address bus (= violation
of IC vendor requirement/constraint ?)

3 Jropline

Woltage (V)

Simulation time: less then 2 mins (parallel
simulation)

[eySr——— o ox

versieroges

30115 bt

Smdstonbems
3

o ORAM,9_A0DR(11L6E %) ]
m DRAM 2 ACORILOA %) 1

Zuken proprietary information. Forwarding beyond the intended recipient(s) is not permitted
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Signal Integrity — JEDEC Compliance URKCECEN
Differential Crossing Point DDR3

= - Crossing point 95mV out of phase! P e oD
- -
A Ny ~ — — -CK#, DQS#
200 b
A
o ] N,
N
N
N R e~ I ] RETISCrrvs W v AP, eeeee-. VDDI2
200 <
o y
NN # VimDR
= /
\\ VImDF
SN T CK, DQs
g2 o ]
= S
pel Vss
= &850 e
7 S
% i
d \\ » 'DDR3-800, DDR3- 1066, DDR3-1333, DDR3-1600 o
COCE 2L =3 " Min Max
d w = - — Vo | Differennal Input Cross Point Voltage relanve fo 150 150 mv
o ] s / S V‘g{sx VDD2 for CK. CK# s 175 pRe
L o= - Vpr | Differential Taput Cross Point Voltage relative 1o 150 150 v
Messages 8 x 5 pe VDD/2 for DQS, DQSH
-
500
Point to Point Measurement (Time | Voltage) [DRAM_SD(] e
From: tl=4.369ns, V1 = 636. 176 mV sl
i |To: t2 = 4,369 ns, V2 = 750,801 mV a > f— f—
Difference:  dt =0.000s, dV = 94.625my 7 = : :b
- ] ]
FE = pes % ads 5

Time (ns)

Zuken proprietary information. Forwarding beyond the intended recipient(s) is not permitted
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Signal Integrity - Parametric Studies
Stub Length and Waveform Integrity

= In a Daisy Chain topology, stub lengths should be very short (IC vendor requirement), but routing often
requires to have a stub to route into an IC

= Long stubs make signals reflect from transmission line junctions

= Shorter stub lengths are needed for faster rise times (e.G. DDRX)

<« 50mm =

<« 50mm =»

t t

Stub Length
50mm or 5mm?

Stub Length
50mm or 5mm?

'

With 5mm Stub

Zuken proprietary information. Forwarding beyond the intended recipient(s) is not permitted. © Zuken 2020
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p— .
Sl & EMC Guidelines at PCB Level ZURKRCN
High-Speed Nets crossing a Gap

Component  Figue  Check  Utility

= EMC issue (parasitic antenna)
and Sl issue (reflection due to
impedance mismatch), but timing
as well

= Forensic study on a DDRS3 signal

U3 #TL1 #TL2 *TL3 e
p-—a s e —{ >
81.547 m 3.202 21.428 m
0- 163 mm/ps Q. 177 mm/ps 0. 163 mm/ps
42,308 O 128.372 Ohm 42.308 onm
L1(10] L1l1al L1010]

is not permitted.

—URKCN

Sl & EMC Guidelines
High Speed Nets crossing a Gap

£ XILINX. Chapter 5: Processing System (PS) Power and Signaling

The skew limits can be increased if the memory interface is not operated at the maximum
frequency, and/or if a faster memory device is utilized. See Appendix A, Processing System
Memory Derating Tables for derating tables for DDR3, DDR3L, and LPDDR2.

= Impact on signal timing significant
= Skew constraint ?

Joae mm
2177 _anvpes Tal -9: _DDR M;
129. 372 O

11101

Signal Group LPDDR2 DDR2 DOR3/3L

DQ/DM to DQS_P/N in data group £10ps

¥TL2 ¥IL7 Address/Control to CK_P/N $10ps

1.5V DDR3 Technology
666 MHz Clock
Trise=170ps

Tfall =240ps

Route the CK traces to be equal to or longer than the DQS traces per byte lane. This is
necessary because:

32.202 mm

0. 163 s
£2.308 Ohm
+ The write leveling is capable of adjusting the clock to write DQS alignment over a wide

L300 range, assuming the clock trace length is longer than the DQS traces.

The read leveling is capable of adjusting the read data eye to read DQS over a wide

range. The adjustment is per byte, 50 board &keW between bits (DQ.DM) should be
- minimized, as indicated in Table 5-9.
« There is no automatic training for aligning command/address to clock, but a fixed
/ offset is programmable and can be used if necessary. Skew between CK and
w00 address/control should be minimized, as indicated in Table 5-9.
I DDR Trace Impedance
All DDR signals except DDR_DRST_B require controlled impedance. DDR_CKE also requires
. controlled impedance in DDR3/3L. Table 5-10 shows the required trace impedance for DDR
. 1 signals.
- Table 5-10: DDR Trace impedance
% 1 Signal Group LPDDR2 DOR2 DDR3/3L Comments
Single-ended 400 500 400 +10% tolerance
o Differential 800 1000 800 £10% tolerance
DDR3 and LPDDR2 memory also require an additional resistor connected to the 2Q pin to
Bl A=18ps calibrate the device's output impedance. Table 5-11 shows the required RZQ values.

eon ean o1 ez ) en ) P
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Signal Integrity - SERDES Channel Analysis ZURKCIN
Xilinx GTX Transceivers- Equalization Optimization

= Modern high data rate transceivers have to comply very tight BER targets (e.g. USB = 10712)

= Transceiver silicon can be programmed to reconstruct the edges of the eye diagram (pre-emphasis and
equalization)

= SERDES Sl simulation allows to predict channel performance, BER and optimal Oper}gdtgzye due to
settings of TX and RX equalization.

Questions addressed:
L 1. Is the channel performing
— sufficient according to the
required BER ?
2. Is the maximum
performance (e.g. PCle
Gend4) achieved ?

Zuken proprietary information. Forwarding beyond the intended recipient(s) is not permitted.

Signal Integrity — Not my Problem ? =z UKEN
SERDES is a thrilling Technology

= You do not do PCle, SATA or HDMI, so you assume SERDES and programmable SURRUERD
devices are not on your ‘design problems to come’ roadmap? >
= | seriously doubt that:

— What about USB?

— Do you do automotive? How do you expect ADAS (and other things like LIDAR, THATSNOTMY(EROBLEM)
MIPI etc) to be realized? B

— There is an Automotive SERDES Alliance (ASA) since 2019 ppiaggicieniil
— Ethernet and bus-systems will be in the cars of the future

— New memory generations (DDR5) will use programmable techniques (equalization)
to realize high data rates, same kind of problems

Zuken proprietary information. Forwarding beyond the intended recipient(s) is not permitted. © Zuken 2020
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ZURKCEN
Recap: Where are we today with PCB-Design ? — "
. —~ e et
. . . . /; & TODAY _
= PCB design becomes seriously complex for many application L L =
domains (not all) | £ Design Force | . \
= PCB related analysis is state of the art to a more or less extend (Sl, ?S\ﬁ /m ‘\

P1, EMI, thermal), analysis should be an integral part of PCB design
tool (integration rather then interfaced - ‘concurrent analysis’)

= Design problems further increase (someone heard about Moore law?)
-> analysis tools must cope with this and will do (there are no
rectangular shapes anymore — in fact, they never did exist). Now we
have things like 56Gbs links with PAM4 encoding as shown at the
right.

= A smooth and easy to use process flow is key for success, then
analysis tools do ‘pay back’ !

= PCB CAD process leaves the border of two dimensions (3D design,
hence, 3D manipulation of copper and components, not just 3D
visualization) and the single board domain (- Multiboard PCB Design
& Analysis)

Zuken proprietary information. Forwarding beyond the intended recipient(s) is not permitted © Zuken 2020

High-Speed Design Overview UKCEN

Complete Design Process Solution

High Speed Design and Concurrent Analysis for SI&PI
Product
Planning,

P

Circuit Design Layout Design

&

Z0 Configuration / Design
Reports/ S| Validation /
Postlayout SI/PI/EMI

—
Pre-Layout
(:Sll11ti|f3\§l9n/ s Constraing/Topology
_onstraining == Defintion/Simulation

Zuken proprietary information. Forwarding beyond the intended recipient(s) is not permitted
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Conclusion

Signal Integrity and EMC are major design
issues for PCB designers these days with
importance increasing on a daily base

Problems should be avoided by a proper
design process with S| and EMC in mind
(rather then post-layout detection and fault
fixing)

% (X

Technology is available (and in use) which

is proven to be very accurate and efficient
— virtual prototyping and working on a i i
digital twin gains acceptance here. femd

Zuken CR-8000 offers a design process for
high speed boards with concurrent analysis
to design for Signal Integrity, Power
Integrity and EMC compliance (as other
EDA tools do)

Zuken proprietary information. Forwarding beyond the intended recipient(s) is not permitted © Zuken 2020

—URKCN

Need Help? ZUKEN EDA Services 5 M N
Solutions beyond Software & 713
RWI Custom Workshops
o Find the (high-speed) problems ) CUSthi_Zed(t;m' training using your
own aesign(s

i 1
BRI 1R A AR i Yot = Tool introduction support and

process flow changes

= Analysis workshops

= High speed design methodology
workshops

Design for EMC

Design Support O’

= Design Reviews
- S|, PI,EMC
— EMC-Adviser DRCs

Training & Education

= EMC compliant PCB Design
= Signal Integrity for PCB Designers

= Power Integrity for PCB Designers = Simulation Support
= Simulation methods and models for — Reflection, Crosstalk, margins,
SI/PI/EMC PI, IR-Drop
— IBIS Models, SPICE Models, S-Parameters - — ZUKEN simulators and 3™ party
— Numerical methods, time/frequency domain o (e.g. HSPICE)
= Introduction into EMC, Sl and PI for e = Design optimization
managers and team-leaders . = Eye Diagram analysis
IBIS Library Support = Constraining

Zuken proprietary information. Forwarding beyond the intended recipient(s) is not permitted. © Zuken 2020
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Interested in a more detailed Follow-up?
One Day Seminar (Experience Day) on Signal Integrity — on request (Zuken inhouse or onsite)

ZUKEN

-

a0

JB

Inhalt — Zuken Experience Day

Zuken Experience Day: Signal-Integritat und
Eigenstoérsicherheit elektrischer Baugruppen

Zuken Trainingszentrum Am Séldnermoos 17, 85399 Hallbergmoos

beschrankte Platze

Zuken proprietary information. Forwarding beyond the intended recipient(s) is not permitted. © Zuken 2020

Thank you for attending!

No one believes in simulation results except the guy domg the simulation ...

Everyone believes in measurement results, except the guy doing the
(Source unknown) measurements !l

The Partner For
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