Design & Power Integrity Analysis
of Mirror ISP Layout

Scope : Design & PDN Integrity analysis
Application : ADAS - Enhancing Performance of the Layout

Designing a PCB layout encompasses creating layout that aligns with the specified requirements. Power integrity analysis
involves analyzing the structure and electrical behavior of the Power Delivery Network (PDN) in a PCB layout.

This includes everything from the power supply, to the routing and vias, the power and ground plane pairs, the capacitors,
and of course the devices themselves. The outcome of analysis leads to enhance the performance of the layout
significantly and rendering it suitable for application in the field of Autonomous Driver Assistance Systems (ADAS).
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DeS|gn & Power Integrity Analysis

Challenges ‘éu.;mj Requirements

W

* Fine Pitch BGA- 0.65mm * Fine-Tune Component Placement

* Blind Buried Vias » Keep things separate — Power & HS Signals

 High Speed signals — MIPI, LVDS + Ensure clean power

» Multiple Power Pours

» \oltage Drop, Current Density & Via Current »

(Parameters mentioned for respective powers in the Analysis slides)

* Minimize power loss

 Minimize Thermal & Electromagnetic
interaction
« PDN Impedance (Z) parameters

_ _ » High Z- reductions
» Frequencies Outages to Reduce High-Z

_ » Choice of de-caps and placement
* Internal resistance of power planes

» Performance enhancement

» Power rail — Ripple & Noise coupling
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Designing of PCB Layout

Analysis — HyperLynx

Recommendations

Implementations
Modifications in Layout design

Required Parameters for analysis

To enhance Layout Performance

Analysis — Performance Evaluation
Plots and Results
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This layout includes circuits like De-Serializer, Image Signal Processor, and Display Controller. They work
together for the TFT Display, showing the signals from the camera in an Autonomous application. The Layout
design is completed based on the instructions and requirements from the client.

Finished Layout
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*The finished layout design file needs to be analyzed to assess its performance.
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We executed the analysis in HyperLynx tool, to evaluate the oua ety ey
power integrity performance of the layout.

%, * Industry-standard inputs

* Full-chip dynamic

- Fits in the design flow
« Any simulator
+ Any extractor

Power integrity analysis aims to identify operation problems
from two perspectives: DC (IR Drop) and AC (Frequency)

Quantities to calculate include:

v DC resistance and current density in rails and planes
v Voltage and current distribution throughout the PCB layout

v’ Transient response on power rails observed in the time
domain

Veore * Vripple(%)

I Ehfp(m) +1I DC

Z(w) =
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Net Name: +12V  \ltage:12V  Current:3.25A

Analysis Result

# Measurement
Filter
1 Max Voltage Drop
2 Max Current Density
3 Max Via Curent

N\

Test

PASS
FAIL
FAIL

Constraint

5.000%
100.00mA/mil2
1000.0mA

Analysis Parameters — Requirements
Max. Voltage Drop — 5.00%

Max. Current Density — 100.00mA/mil?
Max. Via Current — 1000.0mA

Max Value

Filter

NET +12V: 0.694% (83.3mV)
1511 0mA/mil2
3505.0mA

my  Max Voltage Drop: 83.3

(11,915

\oltage Drop

Location

pin TP113.1
(12575, 17.287), layer Layer!

17.588) betwesn layers Layerb and
Layerd

o
63852
+.562.1
+486.58
+ 34928
+-232 84
+-116.42
66.8 mV 0 mevmitz Max Current Density: 751.1

Via Current

Current Density

~

109.3 mA/mil=
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Net Name: +9.5V \oltage:9.5V Current:0.55A \oltage Drop Current Density

Analysis Parameters — Requirements
Max. Voltage Drop — 5.00%

Max. Current Density — 50.00mA/mil?
Max. Via Current — 1000.0mA

ax Curren wfmi rent ve wafmi
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# Measurement Test Constraint Max Value Location g
Filter Filter Filter Filter Filter
1 Max Voltage Drop PASS 5.000% NET 9.5V: 0.773% (73.4mV) pin U110.1
2 Max Current Density PASS 50.00mA/mil2 37.24mAImil2 14.190, 18.202), layer Layer5S
3 Max Via Current PASS 1000.0mA 848.0mA (14.180, 18.241) between layers Layer5 and
Layer6
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AnaIyS|s — Plots and Results (cont)

Current Density I
Net Name: +3.3V_\oltage:3.3V__ Current:9.53A \oltage Drop IR

oee @

Analysis Parameters — Requirements
Max. Voltage Drop — 5.00%

Max. Current Density — 100.00mA/mil?
Max. Via Current — 1000.0mA
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. e o vostage brop: 20,4 w1, Vottage Brep o dayer “Layert-: 26.4 w0 Via Current
Analysis Result

vl
te te ter te te & JJ
1 Iax Voltage Drop PASS 5.000% NET +3.3V: 0.861% (28.4mV) pin R322.1
2 Max Current Density FAIL 100.00mAmil2 253.67TmA/mil2 (12,584, 17 850), erl
3 Max Via Current FAIL 1000.0mA 3386.5mA (16.831, 17.691) between layers Layers and
Layerb
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+12V layout recommendations: e +12V
03 TP102
1. Add cap (LuF) in the input filter section r L m'lmim Lcios Tecuos
to reduce the high Z noise. ok I;i—,;f ’-Ijsr.,:j:: I;;-ﬂg‘f“
G'N‘va [FND @ G
2. Increase the width of Cu pour and Add 101

GND vias at the specified locations.

K ® (@@
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+9.5V layout recommendations:

1. Increase the routing trace width and optimize
the routing path.

2. Add GND via.
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1. Increase the width of the Cu pour at

specified area.

2. Modify C120 placement and add return
GND vias at the specified locations.
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+12V layout Implementation:

1. Added new cap (1uF — C620).
2. Increased the width of Cu pour and GND

vias added.

Mei1a4_1

Before

+12V
L101

03 l—l m " TP102

33uH | L
C104_——C103

r ~L 02 €103 ol
1| aF 33 uF - 33 uF
- : SMD
—J;O v i Izo% ISMD
GND

GNDy ND GND

101
’E [ M74700QDDFRO1

After

+12V

L1 TP102

| | + | 33uH +
C102 Cé 103 C104 C105

1uF 120. uF’ I :
1.nF 33.uF 33.u
| 0603 %%Q? | SMD I SMD SMD
50V -k 20%
GNDj 0, GNTIOYCND GND GND
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+9.5V layout Implementation:

1. Routing trace width increased and routing
path optimized.
GND Vias added.

& Before Analysis
1:956vasv2:95v  1:9

yer3 [ [4] Layer4 M [5)Layer5 [0 [6]Layerc M TPTop M TPBottom MM Board Outline [ AssemblyTop [ Assembly Bottom [ 3DTop M 3D H

oo Q@ ol [£] Do A
4 4 4 4 4 4 4

Before Analysis

er3 B [4)Layers B [5]layers [ [6]Llayers M TPTop M TPEBottom M Board Outline [ AssemblyTop [ Assembly Bottom |

1:95V95v2:95V & 0. = After Analysis

After Analysis
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+3.3V layout Implementation:

1. Increased the width of Cu pour and
routing optimized.
2. Polygon optimized and Vias added.

Before Analysis
ayerd M [5] Layers [J [6]Layers M TPTop M TPBottom M Board Outline [ Assembl

K After Analysis
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Delighted to share a fulfilled client's testimonial that serves as strong evidence of success and impact of the

Power Integrity Analysis.

“We requested them lo design the project and perform Pl analysis lo assess the layoul’s performance, deals with various

power circuils and highspeed signals. They not only fulfilled our requirements, went beyond our expectations. They

efficiently optimized our power circuils along with cost-effective modifications to cu pours, that improved performance,

and ensured consislency. The seamless ease updales lo the power circuils has resulled in substantial lime savings and

showcasing an output of exceptional quality. Moreover, their commilment o on-time deleries has instilled lrust in

their capability lo tackle challenging projects while maintaining top-notch quality.”




Conclusmn
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We provided the client with a list of recommendations to make the power delivery network work better, and
implemented the changes in the layout design for boosting the layout's performance. This displayed our strong
commitment to delivering high-quality work and our technical expertise.

Our collaboration extends beyond technical aspects; it is about optimizing the PDN by combining our expertise with a
thorough understanding of the client's requirements.

We're dedicated to providing excellent Analysis services, which proves our skill and trustworthiness in achieving
outstanding results.
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