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Zuken —Who we are...
Corporate Summary
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Unsere Kunden
Méarkte und Industriesegmente

Maschinenbau Endgeréate Energie Medizintechnik

© © €

Automotive und Schienenfahrzeuge Luft-/Raumfahrt Militar/Verteidigung
Sonderfahrzeuge

Software und Dienstleistungen fur Elektronik und Elektrotechnik
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Agenda

= Preface & Motivation
= |ntroduction

— Signal-Integrity: What is the problem and why its getting
more and more a problem for PCB Designers?

— Addressing Signal Integrity — A Brief Overview
= PCB Design with Concurrent Signal Integrity
= Application Samples
= Conclusion, Q & A

p——
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Reflections with impedance mismatch NG
Overshoot, undershoot, ringing WA

S
e
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Todays PCB Design Issues

PCIZ=>

EXPRESS

Increases in data transmission and electrical
performance constraints, signal speed

=8
= .f

i

Product design requires constraints
and rules during design

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

Power distribution requirements of ICs with
reduced voltages and packages increase
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Another Game Changer: lot and IloT

The Internet of Things
and Modular Design

Zuken proprietary information — supplied to ZVEI Germany. Forwarding beyond the intended recipient(s) is not permitted.

Signal Integrity is nearly Everywhere UKCEN
10T 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 i
longer (eye diagram compliance checks)

= Various communication schemes may require
SERDES alike protocol analysis

Texas Instruments
USB 3.0 PHY

Zuken proprietary information — supplied to ZVEI Germany. Forwarding beyond the intended recipient(s) is not permitted. © Zuken 2019
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Eigenstdrsicherheit:

P e s -l F@NIGKeIt eines elektronischen Gerates,
e :;j e o st Veway [ trotz externer Stdrungen noch
Wireoia | Signal integrity zufriedenstellend zu funktionieren
(Elektromagnetische Beeinflussbarkeit,

van page Signal integrity or 8115 a sl of measures of the qually o an electrical signa.in dig cs. a _ .
et e oy e oy wmcsnn: Sl EMB)
Fasursq sament fundamenialy anicg in nature, and all signals are subjec! o effets such as noise, disiorton. and loss.
[ Over Short distances and allow Dt rates, a Siple conductar can fransmé tis with sultcient ety At
Fanden e high it raes and over lenger distances or through various mediums, various eflects can degrade the - - -
electncal signaifo e point Where ertors occur and the sysiem or device fais. Signal nfegriy engneerng
s the fask of anayzing and mitgating these efiects I s an important actiy at all levess of electronics
packaging and assembly, rom infemal connections of an nfegrated cicu (0!l through fhe package
the printed circut board (PCB), the backpiane, and inter-system connections F While there are some
common themes at nese various leves, tee are aiso practcal considerabons, i partcuiar the
Infesconnect fighttme versus the bit period, nat cause substantial aMrences i the agproach fo Sinal
Inteqriy for on.<hip connectons versus €hip-1o-<hip connectons

New Kids in Town ?
Not Really

Donst 10 Wikipess
Wikigeda store

Semulated sy agram dsipiaing 3 DOR? signal wavedorm

Some of the main issues of concer for signal integrity are ringing. crosstalk. ground bounce, distortion
signai loss. and power supply noise.

Contents [nide]
1 History
2 On-chip signal intagety
2.1 Finding IC signal i
22F
e s page 3 On-die temmination

en 2019

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

”

Interfaces to host eCAD (often
never work)

Libraries (never complete)
Models (from where)

Complex tooling...

Difficult to explain results...
Expensive...
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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
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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: IMX6-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) Inteqgrity in mind, know the
potential culprits and establish dedicated routing rules for these

Source: FEDEVEL

Zuken proprietary information — supplied to ZVEI Germany. Forwarding beyond the intended recipient(s) is not permitted.
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IC Vendor Guidelines
Intel Yellow Books

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

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

[T T ——

3.4.3.4.D0R4. 1600 quide

‘The ssmolation architectuee mcludes the DDR controler (1. the | MX SMDQLQ processee), the PCB
150 e DDRADDRSL device. The IS odel o e LACX SMDQLQ procesior s aralible

™ Processor p to 766 Mz intel NXP. The DDR4 DDRIL
4 ‘This section introduces bow mcn«kslmmm«omruwumbnm 2400 DDRIL-1600

Gesign using the 1 MX SMDQLQ

[petermining ira s, rershootUndershoot + Fustly, perform S-parameter extraction:
o [opeciications (FE-PGA Pw‘w@l ~ Itrequires a 2 5D full-wave extraction tool. such s PowerS! from Cadence
froe e sllow e — Sctthe extraction bandwidth to 20 GHz.
Howers ros — Port reference impedance: Set 50 Q for signal ports a6 0.1 Q) for power ports

~ Coupled mode: Set rise time 10 20 ps 28 coupling coeffcsent 10 1 %
* Secondly, perform tene domain semblation:
- each signal within the

= same byte.
" Signal integnty Pufaits upon devistion from Intel's SI Guidelines ~ Ideal pawer
g intel) ~ Probewthe e
— Simulation at slow cormer (worst case)
Figure 1 Topology of a typical DOR Interface (DATA signal Group) - Eye goieg. CLK)
. 3.4.3.6. Eye Width Requirement
lﬁ‘ hewnt - o wen + For DDR4-2400

i T - 2 . — DQ Write: Eye width at threshold should be over 260 ps.
= Cadersoot n mes — A4 Crmd: Eye width at threshold shosid be over 400 ps

) o Obomieied * ForDDRIL-1600
v B Kighacts il — DQWrite: Eye wideh at threshold should be over 350 ps.
— [T — ko : “ ~ ASSCo- Eye width 3 theshld shosld be oves 00 s

o .
‘ LAl o ot T topolgy shows the Hercy Cortrolr i (HCH) traces L e 4 and
Typical ¢-Layer Board Typical 6-Layer Board Blleie Conaticir (i
Figare 21 Bawrd Stackup for &-Layer and -Lnper Boardh
U Adaiionsl udesmes are gven for gt mateiung et
Sample Guadelnes for the above topology:
Breakout Segment (L1)
Fows . Exroteof st o wm
L3 DL Haeware Developer' Guic, Usars Guic, R 8, 19018
Ci—— E]
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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

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

Zuken proprietary information — supplied to ZVEI Germany. Forwarding beyond the intended recipient(s) is not permitted. © Zuken 2019



Impedance Rules — The Why
Basic Signal Transmission
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Low ohmic driver (source)

Impedance Rule Example
DDR3 Design-Guide NXP

Driver Switch to High State

supplied to ZVEI Gi

High ohmic receiver (load)

Zy typ. 55..75 Q

Forwarding beyond the intended recipient(s) is not pt
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NXP Semiconductors ‘Document Number SS2V234
Data Shoet: Technical Data Rev.7.082018
S32v234

S$32V234 Data Sheet
Foatures

= ARMS Cones®-AS), 64 CPU
Up1o 1000 Miz Quad ARM Cortex. ASS
32 KA KB 1D LI Cache

Safety comept

150 26262, ASIL kevel

~ Meses 10 etect faults In memvey 20d loghe

— Measures o elect single poiat wod o frsts
aive ot of ot salysis of functional

- e o (O ke ke
2 clusters with 2 CPUs and 256 KB L2 cache exch = hty e FMPOA —
2 I + Secuty
O ot ol o e——
N Tt T8y

ECClpanity erro support for s memories.
o

oneric amers ~ Boot from NOR flash with AES-128 (CTR)

Fant cncapsulation by hardware foe edundast 08 Chip One-Tise Prograsmable clement
_CTRL)

chaster

fose aray.
o ARM LA 846 S8 CPT - System JTAG Contruller (SIC)

Deve tunctioasy
- Sundad JTAG 40d Compoct JTAG

4.7 PCB routing guidelines
DDR3I/DDR3L PCB design
* CLK/Addess/Ce d:
* Route with 50 ohm controlled impedance and differential pair (CLK) with 100
Yo

ohm controlled i

+ 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

ECCparity suppor fox s memorss
Cloks
Phase Loched Locps (PLL3)
~ 1 extemal crystal scilaoe (FXOSC)
- 1 FIRC scslator
« System pronecion a0d power masagemeet feaures
= Flexibi run mades o consumse ow power based ca
ca nosd

Pusipheral chock emble regiser can tisable clocks 10

e modetes, therety carrens
Puoer gating of ummsed AS3 cores and GIU
Low ad high voltage w:

120.bit umiqoe chip sdentificr
- Hangware was

~ DMA coserolier with 32 chasacls (wilh

1604 Trace pont. Serial Wire Outgut port

Timens
‘Geneea gurpese timers (FTM)
Tuo Reriods: aterrupt Timer (PIT)

~ TEEE 158 Timers (part of Ethernet Subsystem)

Ansiog.
X T2 1KV SAR ADC withself et
+ Commescation
~ UARTIw/ LINLI)
- Soral peripheral eterfae (SPI)
12C ks
POl express 20 wih endpoint 30d ok complen

~ LFAST sera bk
~ 1 G Ederset wih PTP IEEE 156
FDCAN
FlexRay Dusl Chiamel, Version 21 RevA

recuied 12 pamat improvements i he dosgn of s products.

> &

ken proprietary information —

General
NOTE
The differential clock lines on the DDR3 interface should
use AC termination scheme, with a 0.1 pF series capacitor
and referenced to DDR 10 supply (Vpp_ppr_io)-

* Data/Strobe

* 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

* Strictly to be routed in only two layers

* Avoid more than two vias

supplie ZVEI Germany. Forwarding beyond the intended recipient(s) is not permitted
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Impedance Control <ZURKCEN

How to get a realistic Zo number?

= The definition of a proper impedance target for interconnects is rather old, T ey w0 Ak [ s bn S0
validation is done via pcb grinding patterns and measurement «/( )( . i
+ 14.0 +5.0/E 4 40h \° ‘"*2‘.;;"*:("“1
= Impedance = Ratio of current and voltage between two terminals of a #)
Ci rcu it Where W' =W+ AW"
GO gle impedance formula L Q (m Lo, )
AW' =AW T"'
_ 87 5.98H _H{—T-HY on . .
e G st
7 = [R+iwL
° S o T, =8475x 0475 x g x(L+e T 40,67 poechnch
- . c, =J pEmen
Z0
c G
60 192H+T
T 7,= 60, (1:902H +T)
Equivalent circuit per unit length -\]g (RW + T)
Ll the mauctance 555101,
Cis the capacitance

G is the conductance of the dielectric Co

T TIal381H L8 + T
tpa =3.34- 104/

Zuken proprietary information — supplied to ZVEI Germany. 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
show that 60 Ohm (tolerance +20%) I
will cause false switching (= system ‘ ) —
operation on risk, ringback below
treshhold, timing error likely) while

mm

= 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 — supplied to ZVEI Germany. Forwarding beyond the intended recipient(s) is not permitted.
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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—\

Zuken proprietary information — supplied to ZVEI Germany. Forwarding beyond the intended recipient(s) is not permitted. © Zuken 2019

ZURKEN
The High Speed Design Puzzle

) ¢ )

( Stackup

)
N

Constrain

| ¥

(SI/PT)

Zuken proprietary information — supplied to ZVEI Germany. Forwarding beyond the intended recipient(s) is not permitted. © Zuken 2019
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The Sl Simulation Dilemma
Time Domain vs. Frequency Domain

= Frequency domain is more accurate for circuit analysis
— 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
= The faster the circuit, the more frequency-domain effects dominate
— Some constants at lower frequencies become variables at higher frequencies

/, frequency

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

N EE
S| Analysis TDR Analysis FD Analysis
e

Time Domain Frequency Domain

© Zuken 2019
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Concurrent Signal Integrity
Direct Integration within PCB-Design-Process — Sl on a Single Mouseclick

= Simulate from within place and route process concurrently or launch simulation from Constraint Browser
or create snapshot for sandbox investigations and parametric studies

v
o
B w@
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M Mg PRP  ERAUVBRES DR S Yoo ex
[ e st =[] e (]| R € —— S
® s omun T o] A
£ Comprmmmtyas 1 Id!
i S /1
., b M . |
@ E@=EwRx | =l {1
Fiw -] el 6 A 2R 000 J [
W ooR_ajy) a 1200000 3000000 v ' DoRAN b { |
& poaCaln 2aom 300000 % DORAIN] I
¥ ooy o ¥ e -
€ oA 2w s P tcsowy | |2 I (
¥ oy D s i [ \
& £oRAlE || 1
& oA o1 1
& conal i \
& Do Alg]
' posLanm o “ |
& oo
& o) L}
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& ooacas
€ oo
s o
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Simulation means Model-Building
Shared Task between User and ECAD System
 em————— Vias:

Dicerete. TR ek a el Complex_lumped T circuit
Scalar value from CAD library e

- or if parasitics to be modelled REIITEL,

in SPICE or as Blackbox S-

Parameters Alternative: Blackbox S-
= Parameters from 3D solver or

. measurement
* i
ansmission Lines:

“ Characterized by an TL model (lossy),

- Active Components (ICs): simplified as Zo and tD
Vendor supplied IBIS models (or IBIS-
AMI in case of SERDES) Computed by an field solver
Can include package model (as RLC (automatically, can be parametrized)

or S-Parameter)

1 Single ended or coupled
Seldom SPICE (requires typically T Furt | Fretiee | s | st ==
decryption key from IC vendor) l 5 Alternative: Blackbox S-Parameters
J]

Zuken proprietary information — supplied to ZVEI Germany. Forwarding beyond the intended recipient(s) is not permitted. © Zuken 2019

Signal Integrity — Reflection and Impedance
DRAM_DQR[0] — 400MHz — Read & Write

= Reflection due to 5100 55400
. . A ¥TLa [a
impedance discontinuity = B = Cmm—". - . W | ey
31.037 mm 1. 334 mm Q1
8909802157 0. 166 mrvps 0. 153 mn/ps B50SE02020
MT 4140256 BH g i e S22V234-Duy
DRAM_D_EDERI 01 =2 DRAM_GEDERT 0 1-1

\eitage (V)
eltage (V)

CPU: Write Memory: Read CPU: Read Memory: Write

Zuken proprietary information — supplied to ZVEI Germany. Forwarding beyond the intended recipient(s) is not permitted. © Zuken 2019
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Signal Integrity — Reflection and Impedance
DRAM_DQR[0] — 400MHz — Read & Write
= Removal of impedance at
discontinuity (sandbox)

Voltage ()
Voltage ()

0 02 04 0.6 0.8 1 12 14 16 18 2 22 24 0 0.2 0.4 06 08 1 12 14 16 18 2 22 24
Time (ns) Time (ns)
. Modified
Original

Zuken proprietary information — supplied to ZVEI Germany. Forwarding beyond the intended recipient(s) is not permitted. © Zuken 2019

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)
[ — o x
e
=T

3

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

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

= |n 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

<« 50mm =

t
Stub Length
50mm or 5mm?

\

Stub Length
50mm or 5mm?

'

With 50mm Stub

With 5mm Stub

Zuken proprietary information — supplied to ZVEI Germany. Forwarding beyond the intended recipient(s) is not permitted. © Zuken 2019
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S| & EMC Guidelines at PCB Level <URKCEN
High-Speed Nets crossing a Gap

5ign Force - | TED 2012

Trxl: AreaFill Componenmt Figure Check Utility Package  Muhti-Board  Analysis  View
= 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 2
H o s —= D
B81.547 mm 3. 202 mm 21. 428 mm
0. 163 mvps 0. 177 m/ps 0. 163 m/ps
42,308 128. 372 Ohm 2.308
Lil40) Lil40] L1(40]

Zuken proprietary information — supplied to ZVEI Germany. Forwarding beyond the intended recipient(s) is not permitted. © Zuken 2019
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S| & EMC Guidelines

High Speed Nets crossing a Gap

= Impact on signal timing significant

= Skew constraint ?

Ampituds (1

1.5V DDR3 Technology
666 MHz Clock

Trise=170ps
Tfall =240ps

b_

’_

3/27/2019
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/

8 XlLle- Chopter 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.

Toble 5:9: _DDR Delay Match

Signal Group LPDDR2 DDR2 DDR3/3L

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

necessary because:

« The write leveling is capable of adjusting the clock to write DQS alignment over a wide
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, so 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
address/control should be minimized, as indicated in Table 5-9

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
signals.

Table 5-10: DDR Trace impedance

Signal Group LPDDR2 DDR2 DDR3/3L Comments
Single-ended 400 500 w00 £10% tolerance
Ditferential 800 1000 00 £10% tolerance

DDR3 and LPDDR2 memory also require an additional resistor connected to the ZQ pin to
calibrate the device's output impedance. Table 5-11 shows the required RZQ values.

Signal Integrity - SERDES Channel Analysis
Xilinx GTX Transceivers- Equalization Optimization

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

(2]

Zuken proprietary information — supplied to ZVEI Germany. Forwarding beyond the intended recipient(s) is not permitted.
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= Transceiver silicon can be programmed to reconstruct the edges of the eye diagram (pre-emphasis and

equalization)

= SERDES SI simulation allows to predict channel performance, BER and optimal

settings of TX and RX

Opened eye due to
: equalization.

Questions addressed:
1. Is the channel performing

sufficient according to the
required BER ?
2. Is the maximum
R performance (e.g. PCle
Gend4) achieved ?

Zuken proprietary information — supplied to ZVEI Germany. Forwarding beyond the intended recipient(s) is not permitted.
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Recap: Where are we today with PCB-Design ?

PCB design becomes seriously complex for many application
domains (not all)

o e e W i A\
PCB related analysis is state of the art to a more or less extend (S, ?\‘E /m ‘\‘
Pl, 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 — supplied to ZVEI Germany. Forwarding beyond the intended recipient(s) is not permitted. © Zuken 2019

ZURKEN
PCB Design Process

; Conceptual : ; Test &
Design Schematic Placement Prototyping Measulemems

Traditional PCB design flow

(Will to be amended with simulation and virtual prototyping)

Zuken proprietary information — supplied to ZVEI Germany. Forwarding beyond the intended recipient(s) is not permitted. © Zuken 2019
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— L
High-Speed Design Overview <SURCEN

Complete Design Process Solution

High Speed Design and Concurrent Analysis for SI&PI

Product
Planning)

Layout Design

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

Pre-Layout
Simulation/

e Constr. /T I
Constraining R AT e

Defintion/Simulation

Zuken proprietary information — supplied to ZVEI Germany. Forwarding beyond the intended recipient(s) is not permitted. uken 2019

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)

Technology is available (and in use) which
is proven to be very accurate and efficient
— virtual prototyping and working on a
digital twin gains acceptance here.

Zuken CR-8000 offers a design process for
high speed boards with concurrent analysis
to design for Signal Integrity, Power
Integrity and EMC compliance

Zuken proprietary information — supplied to ZVEI Germany. Forwarding beyond the intended recipient(s) is not permitted. © Zuken 2019
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Need Help? ZUKEN EDA Services £ v &
Solutions beyond Software ﬁaﬁx@

Find the (high-speed) problems
before the problems find you!

Training & Education

= EMC compliant PCB Design
= Signal Integrity for PCB Designers
= Power Integrity for PCB Designers
= Simulation methods and models for
SI/PI/EMC
— IBIS Models, SPICE Models, S-Parameters
— Numerical methods, time/frequency domain
= Introduction into EMC, Sl and PI for
managers and team-leaders

IBIS Library Support

3/27/2019

ZURKRCN

Custom Workshops
= Customized tool training using your

own design(s)

= Tool introduction support and
process flow changes

= Analysis workshops

= High speed design methodology
workshops

Design for EMC

Design Support 0’
= Design Reviews
- SI, PI,EMC
— EMC-Adviser DRCs
= Simulation Support
— Reflection, Crosstalk, margins,
Pl, IR-Drop
— ZUKEN simulators and 3" party
(e.g. HSPICE)
= Design optimization
= Eye Diagram analysis
= Constraining

Zuken proprietary information — supplied to ZVEI Germany. Forwarding beyond the intended recipient(s) is not permitted. © Zuken 2019

Interested in a more detailed Followup ?

One Day Seminar (Experience Day) on Signal Integrity — May14th 2019,

ZUKEN

Zuken Experience Day: Signal-Integritat und
Eigenstdrsicherheit elektrischer Baugruppen

14. Mai 2019

Zuken Trainingszentrum Am Séldnermoos 17, 85399 Hallbergmoos

Vorname:

Kostenfreie Teilnahme — beschrankte Platze _
Ralf

Nachname:

Email Adresse:

ralf bruening@zuken.com

—URKCN

Munich

Inhalt — Zuken Experience Day
* 5Signal- und Power-Integritdt und ENMV-gerechtes Design
®=  Aufstellen und Umsetzung von Design-Regeln
* Modernes Constraint Management

® Erstellen von Szenarien

* Einsatz wvon Simulationsmedellen

= Anwendung eines S5l-Simulators

https://www.zuken.com/de/zed-cr

Zuken proprietary information — supplied to ZVEI Germany. Forwarding beyond the intended recipient(s) is not permitted. © Zuken 2019
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https://www.zuken.com/de/zed-cr
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Thank you for attending!

No one believes in simulation results except the guy doin—g th

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

The Partner For Success
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