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All About Interconnects
Why interconnects are becoming the performance bottleneck in advanced-node chips.

It’s well known that advanced chips contain billions of transistors – this is an incredible, mind-blowing fact to be sure

– but did you know that large-scale integrated chips (about the size of a fingernail) can contain ~30 miles of

interconnect “wires” in stacked levels? These wires function like highways or pipelines to transport electrons, connect

transistors and other components to each other, and make them functional. And just as the speed you can drive your

sports car depends (at least in part) on how clogged the freeway is, chip performance depends on the ability to move

signals and power through these ultra-tiny wires. In fact, as the shrinking of feature dimensions (scaling) has

continued, interconnects are now becoming the speed bottleneck in today’s most advanced chips. So, let’s spend a

little time learning about them.

Interconnect Layers

During the first portion of chip-making (or front-end-of-line), the individual components (transistors, capacitors, etc.)

are fabricated on the wafer. In the back-end-of-line, these components are connected to each other to distribute

signals, as well as power and ground. There simply isn’t room on the chip surface to create all those connections in a

single layer, so chip manufacturers build vertical levels of interconnects. While simpler integrated circuits (ICs) may

have just a few metal layers, complex ICs can have ten or more layers of wiring.

Interconnects close to the transistors need to be small, as they attach/join to the components that are themselves

very small and often closely packed together. These lower-level lines – called local interconnects – are usually thin

and short in length. Global interconnects are higher up in the structure; they travel between different blocks of the

circuit and are thus typically thick, long, and widely separated. Connections between interconnect levels, called vias,

allow signals and power to be transmitted from one layer to the next.
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Interconnect Materials

For decades, aluminum interconnects were the industry standard. To create these interconnects, a layer of

aluminum was deposited. Then, the metal was patterned and etched, and insulating material was deposited to

separate the conducting lines. In the late 1990s, chipmakers switched to copper, which conducts electricity better

than aluminum – somewhat similar to how a copper-bottomed frying pan heats up faster than an all-aluminum pan.

Higher conductivity lines improved overall IC performance. In addition, copper lines could be made smaller, keeping

pace with transistor size scaling. Copper wiring is also more durable and reliable. However, creating copper

interconnects is much more complex, and a whole new manufacturing scheme had to be developed for this

technology inflection (https://blog.lamresearch.com/tech-brief-the-role-of-technology-inflections/). The copper

interconnect process starts with deposition of an insulating (dielectric) material, for example silicon dioxide, followed

by the creation of trenches. The trenches are then filled with copper (using chemical/electroplating technologies),

and the excess is removed to form a flat surface for subsequent processing.

(https://i0.wp.com/semiengineering.com/wp-content/uploads/2017/12/Lam_Tech_Brief_Interconnects_Fig2.jpg?ssl=1)
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The RC Challenge

Over the years, transistors have decreased dramatically in size. As transistors have gotten smaller and smaller,

interconnects also have had to scale in size. Today, we’re at the point where conventional copper interconnects are

facing a significant roadblock to further scaling, and that roadblock is known as the RC challenge. Let’s pause to

define these two variables.

The electrical resistance (R) of a material describes how difficult it is to move electrical current through a particular

cross-section of that material, which is a function of the orientation and proximity of the material’s atoms.

Capacitance (C) refers to a material’s ability to store electrical charge. The product of resistance and capacitance (RC)

needs to be low to create fast chips since device speed is inversely proportional to RC (lower RC = faster devices).

Looking at the “R” side of this challenge, higher-resistance lines carry less current, which slows device speed. This is

because higher resistance reduces electron flow, so it takes longer to build up the minimum charge (number of

electrons) or “threshold voltage” at a transistor’s “gate” to turn it on. While transistor speed continues to improve with

scaling (reducing the distance electrons must travel), the challenge for interconnect scaling is to not become a

bottleneck and lose that performance improvement by slowing the flow of electrons between transistors.

(https://i0.wp.com/semiengineering.com/wp-content/uploads/2017/12/Lam_Tech_Brief_Interconnects_Fig3.jpg?ssl=1)

On the “C” side, capacitance is a function of the insulating dielectric material around the metal lines and the distance

between them. Higher capacitance slows electrons and can create unwanted “cross talk,” where the signal (voltage

change) in one metal line influences the signal in a neighboring line and causes the device to malfunction. In addition

to maintaining a suitable distance between lines, the development of “low-k” dielectric materials (capacitance is a

function of a material’s “k value”) has significantly lowered capacitance. Today’s dielectric materials average around k

= 2.5, compared with k = 4.2 for pure silicon dioxide. Various methods exist to achieve lower values; however, the

resulting ultra-low-k films become increasingly fragile as the k value decreases, posing additional challenges for use

in manufacturing.

Scaling Solutions and Future Directions

To address these issues for further scaling, the industry continues to identify ways to manage RC, particularly

focusing on the metals involved. Copper has been successfully used for multiple device generations, so the industry

is investing significant effort in developing new approaches to extend its use. Creating copper lines involves a series

of layers – typically a tantalum nitride barrier (prevents metal diffusion into the dielectric), a tantalum liner (improves

barrier adherence to the metal), a copper seed layer (initiates the metal fill/plating), and finally, the bulk (core
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conducting) copper metal. A key area of development focus is identifying strategies for improving the

barrier/liner/seed layers to lower overall resistance and enable smaller lines by creating “space” for the bulk copper

fill.

One strategy is to make the high-resistance barrier and liner thinner. However, opportunity for further thinning of

these layers is limited. Both need to be continuous (no gaps or voids in the film) in order to achieve good reliability

performance. This requires a minimum thickness of about 1.5 nm to 2 nm for each layer, which leads to a combined

thickness of 3-4 nm on both sides of the trench structures.

A potential alternative being studied is a new type of “self-forming” barrier that reacts with and forms on the

dielectric surface adjacent to the copper line, which allows more room for copper. Also, new liners made of cobalt

and ruthenium are being developed to replace tantalum. They adhere better to the copper seed, enabling it to be

more conformal (eliminating voids) and thinner. Already, new technologies are in place to achieve void-free copper

fill of small trenches. Around the 5 nm technology node, however, copper as the primary conducting metal will

ultimately have to be replaced with a conducting material that does not require a barrier for these ultra-thin lines.

(https://i0.wp.com/semiengineering.com/wp-content/uploads/2017/12/Lam_Tech_Brief_Interconnects_Fig4.jpg?ssl=1)

While much attention is placed on the metals, there’s also some investigation into improvements on the dielectric

side. Here, the holy grail is to reduce the dielectric constant as much as possible, the ultimate being k = 1, which is air.

Indeed, novel developments using “air gaps” have been used, but both fabrication and production cost challenges

are significant. Thus, many of the ideas being explored for interconnect scaling involve the development of new

metals, designs, and processes – and those new technologies that are in the “pipeline” are sure to make ever smaller,

faster connections a reality.
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Hi,

As mentioned the usage of ultra low dielectric with k value 2.5 restricts any max voltage reduction to metal?

Why the interconnects spacing (Say M1 of net1 to M1 of net2) depends on voltage

Reply

Leave a Reply

Comment *

Name*

(Note: This name will be displayed publicly)

Email*

(This will not be displayed publicly)

reCAPTCHA
I'm not a robot

Privacy  - Terms

Post Comment

SPONSORS

(http://www.aseglobal.com/) (http://www.umc.com/English/)

This site uses cookies. By continuing to use our website, you consent to our Cookies Policy
(https://semiengineering.com/cookies-policy/)

ACCEPT

5

https://www.google.com/intl/en/policies/privacy/
https://www.google.com/intl/en/policies/privacy/
https://www.google.com/intl/en/policies/terms/
https://www.google.com/intl/en/policies/terms/
http://www.aseglobal.com/
http://www.aseglobal.com/
http://www.umc.com/English/
http://www.umc.com/English/
https://semiengineering.com/cookies-policy/
https://semiengineering.com/cookies-policy/


1/17/23, 2:12 PM All About Interconnects

https://semiengineering.com/all-about-interconnects/ 6/12

(http://www.coventor.com/) (https://www.brewerscience.com/)

(https://www.jcetglobal.com/) (https://www.tel.com/)

(https://promex-ind.com/) (https://amkor.com/)

(https://semiconductor.samsung.com/) (https://mitre-engenuity.org/semiconductors/)

NEWSLETTER SIGNUP

POPULAR TAGS

2.5D (HTTPS://SEMIENGINEERING.COM/TAG/2-5D/) 5G (HTTPS://SEMIENGINEERING.COM/TAG/5G/) 7NM (HTTPS://SEMIENGINEERING.COM/TAG/7NM/)

ADVANCED PACKAGING (HTTPS://SEMIENGINEERING.COM/TAG/ADVANCED-PACKAGING/) AI (HTTPS://SEMIENGINEERING.COM/TAG/AI/)

ANSYS (HTTPS://SEMIENGINEERING.COM/TAG/ANSYS/) APPLE (HTTPS://SEMIENGINEERING.COM/TAG/APPLE/)

APPLIED MATERIALS (HTTPS://SEMIENGINEERING.COM/TAG/APPLIED-MATERIALS/) ARM (HTTPS://SEMIENGINEERING.COM/TAG/ARM/)

ATRENTA (HTTPS://SEMIENGINEERING.COM/TAG/ATRENTA/) AUTOMOTIVE (HTTPS://SEMIENGINEERING.COM/TAG/AUTOMOTIVE/)

BUSINESS (HTTPS://SEMIENGINEERING.COM/TAG/BUSINESS/) CADENCE (HTTPS://SEMIENGINEERING.COM/TAG/CADENCE/)

EDA (HTTPS://SEMIENGINEERING.COM/TAG/EDA/) ESILICON (HTTPS://SEMIENGINEERING.COM/TAG/ESILICON/) EUV (HTTPS://SEMIENGINEERING.COM/TAG/EUV/)

FINFETS (HTTPS://SEMIENGINEERING.COM/TAG/FINFETS/) GLOBALFOUNDRIES (HTTPS://SEMIENGINEERING.COM/TAG/GLOBALFOUNDRIES/)

GOOGLE (HTTPS://SEMIENGINEERING.COM/TAG/GOOGLE/) IBM (HTTPS://SEMIENGINEERING.COM/TAG/IBM/) IMEC (HTTPS://SEMIENGINEERING.COM/TAG/IMEC/)

INTEL (HTTPS://SEMIENGINEERING.COM/TAG/INTEL/) IOT (HTTPS://SEMIENGINEERING.COM/TAG/IOT/) IP (HTTPS://SEMIENGINEERING.COM/TAG/IP/)

LAM RESEARCH (HTTPS://SEMIENGINEERING.COM/TAG/LAM-RESEARCH/) MACHINE LEARNING (HTTPS://SEMIENGINEERING.COM/TAG/MACHINE-LEARNING/)

MEMORY (HTTPS://SEMIENGINEERING.COM/TAG/MEMORY/) MENTOR (HTTPS://SEMIENGINEERING.COM/TAG/MENTOR/)

MENTOR GRAPHICS (HTTPS://SEMIENGINEERING.COM/TAG/MENTOR-GRAPHICS/) MIT (HTTPS://SEMIENGINEERING.COM/TAG/MIT/)

MOORE'S LAW (HTTPS://SEMIENGINEERING.COM/TAG/MOORES-LAW/) NVIDIA (HTTPS://SEMIENGINEERING.COM/TAG/NVIDIA/)

NXP (HTTPS://SEMIENGINEERING.COM/TAG/NXP/) QUALCOMM (HTTPS://SEMIENGINEERING.COM/TAG/QUALCOMM/)

RAMBUS (HTTPS://SEMIENGINEERING.COM/TAG/RAMBUS/) SAMSUNG (HTTPS://SEMIENGINEERING.COM/TAG/SAMSUNG/)

SECURITY (HTTPS://SEMIENGINEERING.COM/TAG/SECURITY/) SEMI (HTTPS://SEMIENGINEERING.COM/TAG/SEMI/)

SIEMENS (HTTPS://SEMIENGINEERING.COM/TAG/SIEMENS/) SIEMENS EDA (HTTPS://SEMIENGINEERING.COM/TAG/SIEMENS-EDA/)

SOFTWARE (HTTPS://SEMIENGINEERING.COM/TAG/SOFTWARE/) SONICS (HTTPS://SEMIENGINEERING.COM/TAG/SONICS/)

Email *

Email

SUBSCRIBE

This site uses cookies. By continuing to use our website, you consent to our Cookies Policy
(https://semiengineering.com/cookies-policy/)

ACCEPT

6

http://www.coventor.com/
http://www.coventor.com/
https://www.brewerscience.com/
https://www.brewerscience.com/
https://www.jcetglobal.com/
https://www.jcetglobal.com/
https://www.tel.com/
https://www.tel.com/
https://promex-ind.com/
https://promex-ind.com/
https://amkor.com/
https://amkor.com/
https://semiconductor.samsung.com/
https://semiconductor.samsung.com/
https://mitre-engenuity.org/semiconductors/
https://mitre-engenuity.org/semiconductors/
https://semiengineering.com/tag/2-5d/
https://semiengineering.com/tag/2-5d/
https://semiengineering.com/tag/5g/
https://semiengineering.com/tag/5g/
https://semiengineering.com/tag/7nm/
https://semiengineering.com/tag/7nm/
https://semiengineering.com/tag/advanced-packaging/
https://semiengineering.com/tag/advanced-packaging/
https://semiengineering.com/tag/ai/
https://semiengineering.com/tag/ai/
https://semiengineering.com/tag/ansys/
https://semiengineering.com/tag/ansys/
https://semiengineering.com/tag/apple/
https://semiengineering.com/tag/apple/
https://semiengineering.com/tag/applied-materials/
https://semiengineering.com/tag/applied-materials/
https://semiengineering.com/tag/arm/
https://semiengineering.com/tag/arm/
https://semiengineering.com/tag/atrenta/
https://semiengineering.com/tag/atrenta/
https://semiengineering.com/tag/automotive/
https://semiengineering.com/tag/automotive/
https://semiengineering.com/tag/business/
https://semiengineering.com/tag/business/
https://semiengineering.com/tag/cadence/
https://semiengineering.com/tag/cadence/
https://semiengineering.com/tag/eda/
https://semiengineering.com/tag/eda/
https://semiengineering.com/tag/esilicon/
https://semiengineering.com/tag/esilicon/
https://semiengineering.com/tag/euv/
https://semiengineering.com/tag/euv/
https://semiengineering.com/tag/finfets/
https://semiengineering.com/tag/finfets/
https://semiengineering.com/tag/globalfoundries/
https://semiengineering.com/tag/globalfoundries/
https://semiengineering.com/tag/google/
https://semiengineering.com/tag/google/
https://semiengineering.com/tag/ibm/
https://semiengineering.com/tag/ibm/
https://semiengineering.com/tag/imec/
https://semiengineering.com/tag/imec/
https://semiengineering.com/tag/intel/
https://semiengineering.com/tag/intel/
https://semiengineering.com/tag/iot/
https://semiengineering.com/tag/iot/
https://semiengineering.com/tag/ip/
https://semiengineering.com/tag/ip/
https://semiengineering.com/tag/lam-research/
https://semiengineering.com/tag/lam-research/
https://semiengineering.com/tag/machine-learning/
https://semiengineering.com/tag/machine-learning/
https://semiengineering.com/tag/memory/
https://semiengineering.com/tag/memory/
https://semiengineering.com/tag/mentor/
https://semiengineering.com/tag/mentor/
https://semiengineering.com/tag/mentor-graphics/
https://semiengineering.com/tag/mentor-graphics/
https://semiengineering.com/tag/mit/
https://semiengineering.com/tag/mit/
https://semiengineering.com/tag/moores-law/
https://semiengineering.com/tag/moores-law/
https://semiengineering.com/tag/nvidia/
https://semiengineering.com/tag/nvidia/
https://semiengineering.com/tag/nxp/
https://semiengineering.com/tag/nxp/
https://semiengineering.com/tag/qualcomm/
https://semiengineering.com/tag/qualcomm/
https://semiengineering.com/tag/rambus/
https://semiengineering.com/tag/rambus/
https://semiengineering.com/tag/samsung/
https://semiengineering.com/tag/samsung/
https://semiengineering.com/tag/security/
https://semiengineering.com/tag/security/
https://semiengineering.com/tag/semi/
https://semiengineering.com/tag/semi/
https://semiengineering.com/tag/siemens/
https://semiengineering.com/tag/siemens/
https://semiengineering.com/tag/siemens-eda/
https://semiengineering.com/tag/siemens-eda/
https://semiengineering.com/tag/software/
https://semiengineering.com/tag/software/
https://semiengineering.com/tag/sonics/
https://semiengineering.com/tag/sonics/
https://semiengineering.com/cookies-policy/
https://semiengineering.com/cookies-policy/


1/17/23, 2:12 PM All About Interconnects

https://semiengineering.com/all-about-interconnects/ 7/12

SYNOPSYS (HTTPS://SEMIENGINEERING.COM/TAG/SYNOPSYS/) TSMC (HTTPS://SEMIENGINEERING.COM/TAG/TSMC/)

VERIFICATION (HTTPS://SEMIENGINEERING.COM/TAG/VERIFICATION/)

RECENT COMMENTS

WZIS on Arbitrary Precision DNN Accelerator Controlled by a RISC-V CPU (Ecole Polytechnique Montreal, IBM, Mila, CMC)

(https://semiengineering.com/arbitrary-precision-dnn-accelerator-controlled-by-a-risc-v-cpu-ecole-polytechnique-montreal-ibm-mila-

cmc/#comment-1073493)

Rama Chaganti on Growing System Complexity Drives More IP Reuse (https://semiengineering.com/growing-system-complexity-drives-

more-ip-reuse/#comment-1073422)

TL on How Secure Are RISC-V Chips? (https://semiengineering.com/how-secure-are-risc-v-chips/#comment-1073402)

Frank on The Good And Bad Of Bi-Directional Charging (https://semiengineering.com/the-good-and-bad-of-bi-directional-

charging/#comment-1073395)

Sandeep Dixit on The Good And Bad Of Bi-Directional Charging (https://semiengineering.com/the-good-and-bad-of-bi-directional-

charging/#comment-1073391)

Hertz on How Secure Are RISC-V Chips? (https://semiengineering.com/how-secure-are-risc-v-chips/#comment-1073301)

Andrew on How Software Utilizes Cores (https://semiengineering.com/how-software-utilizes-cores/#comment-1073283)

Asaf Jivilik on Cybord: Electronic Component Traceability (https://semiengineering.com/cybord-electronic-component-

traceability/#comment-1073243)

Santosh Kurinec on Where All The Semiconductor Investments Are Going (https://semiengineering.com/where-all-the-semiconductor-

investments-are-going/#comment-1073207)

dick freebird on Designing And Securing Chips For Outer Space (https://semiengineering.com/designing-and-securing-chips-for-outer-

space/#comment-1072852)

Akshay on Designing And Securing Chips For Outer Space (https://semiengineering.com/designing-and-securing-chips-for-outer-

space/#comment-1072765)

Raj on Is UCIe Really Universal? (https://semiengineering.com/is-ucie-really-universal/#comment-1072171)

Andrew TAM on How Software Utilizes Cores (https://semiengineering.com/how-software-utilizes-cores/#comment-1072170)

Riko R on Designing For Multiple Die (https://semiengineering.com/designing-for-multiple-die/#comment-1072135)

Dan Ganousis on RISC-V Pushes Into The Mainstream (https://semiengineering.com/risc-v-pushes-into-the-mainstream/#comment-

1072134)

Ivan Batinic on IC Stresses Affect Reliability At Advanced Nodes (https://semiengineering.com/stresses-in-chips-affecting-reliability-at-

advanced-nodes/#comment-1072114)

Giovanni Lostumbo on A Power-First Approach (https://semiengineering.com/a-power-first-approach/#comment-1071629)

Mohammed Zakir Hussain on Embracing the Challenges Of Cybersecurity In Automotive Applications

(https://semiengineering.com/embracing-the-challenges-of-cybersecurity-in-automotive-applications/#comment-1071519)

Laura Peters on Week In Review: Manufacturing, Test (https://semiengineering.com/week-in-review-manufacturing-test-219/#comment-

1071457)

Aiv on Week In Review: Manufacturing, Test (https://semiengineering.com/week-in-review-manufacturing-test-219/#comment-1071319)

Ross Youngblood on High Voltage Testing Races Ahead (https://semiengineering.com/high-voltage-testing-races-ahead/#comment-

1071258)

Mark Olivas on Cybord: Electronic Component Traceability (https://semiengineering.com/cybord-electronic-component-

traceability/#comment-1071028)

Karl Stevens on The Drive Toward Virtual Prototypes (https://semiengineering.com/the-drive-toward-virtual-prototypes/#comment-

1070863)

Ron Lavallee on The Politics Of Standards (https://semiengineering.com/the-politics-of-standards/#comment-1070860)

Denis McCarthy on Hot Trends In Semiconductor Thermal Management (https://semiengineering.com/hot-trends-in-semiconductor-

thermal-management/#comment-1070848)

Tom Smith on Are We Too Hard On Artificial Intelligence For Autonomous Driving? (https://semiengineering.com/are-we-too-hard-on-

artificial-intelligence-for-autonomous-driving/#comment-1070813)

This site uses cookies. By continuing to use our website, you consent to our Cookies Policy
(https://semiengineering.com/cookies-policy/)

ACCEPT

7

https://semiengineering.com/tag/synopsys/
https://semiengineering.com/tag/synopsys/
https://semiengineering.com/tag/tsmc/
https://semiengineering.com/tag/tsmc/
https://semiengineering.com/tag/verification/
https://semiengineering.com/tag/verification/
https://semiengineering.com/arbitrary-precision-dnn-accelerator-controlled-by-a-risc-v-cpu-ecole-polytechnique-montreal-ibm-mila-cmc/#comment-1073493
https://semiengineering.com/arbitrary-precision-dnn-accelerator-controlled-by-a-risc-v-cpu-ecole-polytechnique-montreal-ibm-mila-cmc/#comment-1073493
https://semiengineering.com/growing-system-complexity-drives-more-ip-reuse/#comment-1073422
https://semiengineering.com/growing-system-complexity-drives-more-ip-reuse/#comment-1073422
https://semiengineering.com/how-secure-are-risc-v-chips/#comment-1073402
https://semiengineering.com/how-secure-are-risc-v-chips/#comment-1073402
https://semiengineering.com/the-good-and-bad-of-bi-directional-charging/#comment-1073395
https://semiengineering.com/the-good-and-bad-of-bi-directional-charging/#comment-1073395
https://semiengineering.com/the-good-and-bad-of-bi-directional-charging/#comment-1073391
https://semiengineering.com/the-good-and-bad-of-bi-directional-charging/#comment-1073391
https://semiengineering.com/how-secure-are-risc-v-chips/#comment-1073301
https://semiengineering.com/how-secure-are-risc-v-chips/#comment-1073301
https://semiengineering.com/how-software-utilizes-cores/#comment-1073283
https://semiengineering.com/how-software-utilizes-cores/#comment-1073283
https://semiengineering.com/cybord-electronic-component-traceability/#comment-1073243
https://semiengineering.com/cybord-electronic-component-traceability/#comment-1073243
https://semiengineering.com/where-all-the-semiconductor-investments-are-going/#comment-1073207
https://semiengineering.com/where-all-the-semiconductor-investments-are-going/#comment-1073207
https://semiengineering.com/designing-and-securing-chips-for-outer-space/#comment-1072852
https://semiengineering.com/designing-and-securing-chips-for-outer-space/#comment-1072852
https://semiengineering.com/designing-and-securing-chips-for-outer-space/#comment-1072765
https://semiengineering.com/designing-and-securing-chips-for-outer-space/#comment-1072765
https://semiengineering.com/is-ucie-really-universal/#comment-1072171
https://semiengineering.com/is-ucie-really-universal/#comment-1072171
https://semiengineering.com/how-software-utilizes-cores/#comment-1072170
https://semiengineering.com/how-software-utilizes-cores/#comment-1072170
https://semiengineering.com/designing-for-multiple-die/#comment-1072135
https://semiengineering.com/designing-for-multiple-die/#comment-1072135
https://semiengineering.com/risc-v-pushes-into-the-mainstream/#comment-1072134
https://semiengineering.com/risc-v-pushes-into-the-mainstream/#comment-1072134
https://semiengineering.com/stresses-in-chips-affecting-reliability-at-advanced-nodes/#comment-1072114
https://semiengineering.com/stresses-in-chips-affecting-reliability-at-advanced-nodes/#comment-1072114
https://semiengineering.com/a-power-first-approach/#comment-1071629
https://semiengineering.com/a-power-first-approach/#comment-1071629
https://semiengineering.com/embracing-the-challenges-of-cybersecurity-in-automotive-applications/#comment-1071519
https://semiengineering.com/embracing-the-challenges-of-cybersecurity-in-automotive-applications/#comment-1071519
https://semiengineering.com/week-in-review-manufacturing-test-219/#comment-1071457
https://semiengineering.com/week-in-review-manufacturing-test-219/#comment-1071457
https://semiengineering.com/week-in-review-manufacturing-test-219/#comment-1071319
https://semiengineering.com/week-in-review-manufacturing-test-219/#comment-1071319
https://semiengineering.com/high-voltage-testing-races-ahead/#comment-1071258
https://semiengineering.com/high-voltage-testing-races-ahead/#comment-1071258
https://semiengineering.com/cybord-electronic-component-traceability/#comment-1071028
https://semiengineering.com/cybord-electronic-component-traceability/#comment-1071028
https://semiengineering.com/the-drive-toward-virtual-prototypes/#comment-1070863
https://semiengineering.com/the-drive-toward-virtual-prototypes/#comment-1070863
https://semiengineering.com/the-politics-of-standards/#comment-1070860
https://semiengineering.com/the-politics-of-standards/#comment-1070860
https://semiengineering.com/hot-trends-in-semiconductor-thermal-management/#comment-1070848
https://semiengineering.com/hot-trends-in-semiconductor-thermal-management/#comment-1070848
https://semiengineering.com/are-we-too-hard-on-artificial-intelligence-for-autonomous-driving/#comment-1070813
https://semiengineering.com/are-we-too-hard-on-artificial-intelligence-for-autonomous-driving/#comment-1070813
https://semiengineering.com/cookies-policy/
https://semiengineering.com/cookies-policy/


1/17/23, 2:12 PM All About Interconnects

https://semiengineering.com/all-about-interconnects/ 8/12

Maya F on Where All The Semiconductor Investments Are Going (https://semiengineering.com/where-all-the-semiconductor-investments-

are-going/#comment-1070786)

Saikatm on Balancing Power And Heat In Advanced Chip Designs (https://semiengineering.com/balancing-power-and-heat-in-advanced-

chip-designs/#comment-1070745)

Doug L. on Holistic 3D-IC Interposer Analysis In Product Designs (https://semiengineering.com/holistic-3d-ic-interposer-analysis-in-

product-designs/#comment-1070644)

Andy Deng on Post-Quantum And Pre-Quantum Security Issues Grow (https://semiengineering.com/post-quantum-and-pre-quantum-

security-issues-grow/#comment-1070610)

John Dunn on Post-Quantum And Pre-Quantum Security Issues Grow (https://semiengineering.com/post-quantum-and-pre-quantum-

security-issues-grow/#comment-1070555)

madmax2069 on Chip Design Shifts As Fundamental Laws Run Out Of Steam (https://semiengineering.com/chip-design-shifts-as-

fundamental-laws-run-out-of-steam/#comment-1070533)

Matthew Slyman on Chip Design Shifts As Fundamental Laws Run Out Of Steam (https://semiengineering.com/chip-design-shifts-as-

fundamental-laws-run-out-of-steam/#comment-1070530)

Douglas MacIntyre on Chip Design Shifts As Fundamental Laws Run Out Of Steam (https://semiengineering.com/chip-design-shifts-as-

fundamental-laws-run-out-of-steam/#comment-1070527)

Jose on Universal Verification Methodology Running Out Of Steam (https://semiengineering.com/universal-verification-methodology-

running-out-of-steam/#comment-1070525)

Zhengji Lu on Moving From AMBA ACE to CHI For Coherency (https://semiengineering.com/moving-from-amba-ace-to-chi-for-

coherency/#comment-1070521)

John Bennice on A Power-First Approach (https://semiengineering.com/a-power-first-approach/#comment-1070519)

khaibitgfx@gmail.com on Chip Design Shifts As Fundamental Laws Run Out Of Steam (https://semiengineering.com/chip-design-shifts-

as-fundamental-laws-run-out-of-steam/#comment-1070510)

Matthew on Chip Design Shifts As Fundamental Laws Run Out Of Steam (https://semiengineering.com/chip-design-shifts-as-fundamental-

laws-run-out-of-steam/#comment-1070501)

Karthik Krishnamoorthy on AI-Powered Verification (https://semiengineering.com/ai-powered-verification/#comment-1070475)

CPlusPlus4Ever on Chip Design Shifts As Fundamental Laws Run Out Of Steam (https://semiengineering.com/chip-design-shifts-as-

fundamental-laws-run-out-of-steam/#comment-1070469)

Douglas on Chip Design Shifts As Fundamental Laws Run Out Of Steam (https://semiengineering.com/chip-design-shifts-as-fundamental-

laws-run-out-of-steam/#comment-1070463)

Bowie Poag on Chip Design Shifts As Fundamental Laws Run Out Of Steam (https://semiengineering.com/chip-design-shifts-as-

fundamental-laws-run-out-of-steam/#comment-1070460)

Eugene on Startup Funding: October 2022 (https://semiengineering.com/startup-funding-october-2022/#comment-1070431)

Wesley Sung on Fan-Out And Packaging Challenges (https://semiengineering.com/fan-out-and-packaging-challenges/#comment-

1070413)

Hong Xiao on Chip Design Shifts As Fundamental Laws Run Out Of Steam (https://semiengineering.com/chip-design-shifts-as-

fundamental-laws-run-out-of-steam/#comment-1070401)

Robert Anderson on Chip Design Shifts As Fundamental Laws Run Out Of Steam (https://semiengineering.com/chip-design-shifts-as-

fundamental-laws-run-out-of-steam/#comment-1070394)

Mike Frank on A Power-First Approach (https://semiengineering.com/a-power-first-approach/#comment-1070393)

William Ruby on A Power-First Approach (https://semiengineering.com/a-power-first-approach/#comment-1070327)

Peter C Salmon on A Power-First Approach (https://semiengineering.com/a-power-first-approach/#comment-1070323)

Dr. Dev Gupta on Which Foundry Is In The Lead? It Depends. (https://semiengineering.com/which-foundry-is-in-the-lead-it-

depends/#comment-1070322)

Steve Hoover on A Power-First Approach (https://semiengineering.com/a-power-first-approach/#comment-1070321)

DylanP on Which Foundry Is In The Lead? It Depends. (https://semiengineering.com/which-foundry-is-in-the-lead-it-depends/#comment-

1070314)

Asaf Jivilik on Cybord: Electronic Component Traceability (https://semiengineering.com/cybord-electronic-component-

traceability/#comment-1070233)

Chris @ crossPORt on Foundational Changes In Chip Architectures (https://semiengineering.com/foundational-changes-in-chip-

architectures/#comment-1070171)

Mark Olivas on Cybord: Electronic Component Traceability (https://semiengineering.com/cybord-electronic-component-

traceability/#comment-1070167)

This site uses cookies. By continuing to use our website, you consent to our Cookies Policy
(https://semiengineering.com/cookies-policy/)

ACCEPT

8

https://semiengineering.com/where-all-the-semiconductor-investments-are-going/#comment-1070786
https://semiengineering.com/where-all-the-semiconductor-investments-are-going/#comment-1070786
https://semiengineering.com/balancing-power-and-heat-in-advanced-chip-designs/#comment-1070745
https://semiengineering.com/balancing-power-and-heat-in-advanced-chip-designs/#comment-1070745
https://semiengineering.com/holistic-3d-ic-interposer-analysis-in-product-designs/#comment-1070644
https://semiengineering.com/holistic-3d-ic-interposer-analysis-in-product-designs/#comment-1070644
https://semiengineering.com/post-quantum-and-pre-quantum-security-issues-grow/#comment-1070610
https://semiengineering.com/post-quantum-and-pre-quantum-security-issues-grow/#comment-1070610
https://semiengineering.com/post-quantum-and-pre-quantum-security-issues-grow/#comment-1070555
https://semiengineering.com/post-quantum-and-pre-quantum-security-issues-grow/#comment-1070555
https://semiengineering.com/chip-design-shifts-as-fundamental-laws-run-out-of-steam/#comment-1070533
https://semiengineering.com/chip-design-shifts-as-fundamental-laws-run-out-of-steam/#comment-1070533
https://semiengineering.com/chip-design-shifts-as-fundamental-laws-run-out-of-steam/#comment-1070530
https://semiengineering.com/chip-design-shifts-as-fundamental-laws-run-out-of-steam/#comment-1070530
https://semiengineering.com/chip-design-shifts-as-fundamental-laws-run-out-of-steam/#comment-1070527
https://semiengineering.com/chip-design-shifts-as-fundamental-laws-run-out-of-steam/#comment-1070527
https://semiengineering.com/universal-verification-methodology-running-out-of-steam/#comment-1070525
https://semiengineering.com/universal-verification-methodology-running-out-of-steam/#comment-1070525
https://semiengineering.com/moving-from-amba-ace-to-chi-for-coherency/#comment-1070521
https://semiengineering.com/moving-from-amba-ace-to-chi-for-coherency/#comment-1070521
https://semiengineering.com/a-power-first-approach/#comment-1070519
https://semiengineering.com/a-power-first-approach/#comment-1070519
https://semiengineering.com/chip-design-shifts-as-fundamental-laws-run-out-of-steam/#comment-1070510
https://semiengineering.com/chip-design-shifts-as-fundamental-laws-run-out-of-steam/#comment-1070510
https://semiengineering.com/chip-design-shifts-as-fundamental-laws-run-out-of-steam/#comment-1070501
https://semiengineering.com/chip-design-shifts-as-fundamental-laws-run-out-of-steam/#comment-1070501
https://semiengineering.com/ai-powered-verification/#comment-1070475
https://semiengineering.com/ai-powered-verification/#comment-1070475
https://semiengineering.com/chip-design-shifts-as-fundamental-laws-run-out-of-steam/#comment-1070469
https://semiengineering.com/chip-design-shifts-as-fundamental-laws-run-out-of-steam/#comment-1070469
https://semiengineering.com/chip-design-shifts-as-fundamental-laws-run-out-of-steam/#comment-1070463
https://semiengineering.com/chip-design-shifts-as-fundamental-laws-run-out-of-steam/#comment-1070463
https://semiengineering.com/chip-design-shifts-as-fundamental-laws-run-out-of-steam/#comment-1070460
https://semiengineering.com/chip-design-shifts-as-fundamental-laws-run-out-of-steam/#comment-1070460
https://semiengineering.com/startup-funding-october-2022/#comment-1070431
https://semiengineering.com/startup-funding-october-2022/#comment-1070431
https://semiengineering.com/fan-out-and-packaging-challenges/#comment-1070413
https://semiengineering.com/fan-out-and-packaging-challenges/#comment-1070413
https://semiengineering.com/chip-design-shifts-as-fundamental-laws-run-out-of-steam/#comment-1070401
https://semiengineering.com/chip-design-shifts-as-fundamental-laws-run-out-of-steam/#comment-1070401
https://semiengineering.com/chip-design-shifts-as-fundamental-laws-run-out-of-steam/#comment-1070394
https://semiengineering.com/chip-design-shifts-as-fundamental-laws-run-out-of-steam/#comment-1070394
https://semiengineering.com/a-power-first-approach/#comment-1070393
https://semiengineering.com/a-power-first-approach/#comment-1070393
https://semiengineering.com/a-power-first-approach/#comment-1070327
https://semiengineering.com/a-power-first-approach/#comment-1070327
https://semiengineering.com/a-power-first-approach/#comment-1070323
https://semiengineering.com/a-power-first-approach/#comment-1070323
https://semiengineering.com/which-foundry-is-in-the-lead-it-depends/#comment-1070322
https://semiengineering.com/which-foundry-is-in-the-lead-it-depends/#comment-1070322
https://semiengineering.com/a-power-first-approach/#comment-1070321
https://semiengineering.com/a-power-first-approach/#comment-1070321
https://semiengineering.com/which-foundry-is-in-the-lead-it-depends/#comment-1070314
https://semiengineering.com/which-foundry-is-in-the-lead-it-depends/#comment-1070314
https://semiengineering.com/cybord-electronic-component-traceability/#comment-1070233
https://semiengineering.com/cybord-electronic-component-traceability/#comment-1070233
https://semiengineering.com/foundational-changes-in-chip-architectures/#comment-1070171
https://semiengineering.com/foundational-changes-in-chip-architectures/#comment-1070171
https://semiengineering.com/cybord-electronic-component-traceability/#comment-1070167
https://semiengineering.com/cybord-electronic-component-traceability/#comment-1070167
https://semiengineering.com/cookies-policy/
https://semiengineering.com/cookies-policy/


1/17/23, 2:12 PM All About Interconnects

https://semiengineering.com/all-about-interconnects/ 9/12

Ari ben David on Constraints On The Electricity Grid (https://semiengineering.com/constraints-on-the-electricity-grid/#comment-

1069940)

Jeff Zika on Auto Safety Tech Adds New IC Design Challenges (https://semiengineering.com/auto-safety-tech-adds-new-ic-design-

challenges/#comment-1069829)

Jung Yoon on Foundational Changes In Chip Architectures (https://semiengineering.com/foundational-changes-in-chip-

architectures/#comment-1069789)

Schrodinger's Cat's Advocate on Foundational Changes In Chip Architectures (https://semiengineering.com/foundational-changes-in-

chip-architectures/#comment-1069741)

RigTig on Foundational Changes In Chip Architectures (https://semiengineering.com/foundational-changes-in-chip-

architectures/#comment-1069727)

Steve on Foundational Changes In Chip Architectures (https://semiengineering.com/foundational-changes-in-chip-

architectures/#comment-1069656)

Prashant Purwar on Why Mask Blanks Are Critical (https://semiengineering.com/why-mask-blanks-are-critical/#comment-1069514)

Mostafa Abdelgawwad on Radar For Automotive: How Far Can A Radar See? (https://semiengineering.com/radar-for-automotive-how-

far-can-a-radar-see/#comment-1069473)

yieldWerx on Managing Wafer Retest (https://semiengineering.com/managing-wafer-retest/#comment-1068936)

John Horner on A Brief History of Test (https://semiengineering.com/a-brief-history-of-test/#comment-1068738)

Lakshm J on ESD Requirements Are Changing (https://semiengineering.com/esd-requirements-are-changing/#comment-1068433)

Dr. Dev Gupta on Improving Redistribution Layers for Fan-out Packages And SiPs (https://semiengineering.com/improving-

redistribution-layers-for-fan-out-packages-and-sips/#comment-1068116)

Akarsh on Better PMIC Design Using Multi-Physics Simulation (https://semiengineering.com/better-pmic-design-using-multi-physics-

simulation/#comment-1068054)

Todd Bermensolo on Reducing Schedule Slips With Automated Post-Route Verification Of SerDes High Speed Serial Links

(https://semiengineering.com/reducing-schedule-slips-with-automated-post-route-verification-of-serdes-high-speed-serial-links/#comment-

1067986)

Laur Rizzatti on Why Geofencing Will Enable L5 (https://semiengineering.com/why-geofencing-will-enable-l5/#comment-1067947)

Raj Raghuram on The Complex Art Of Handling S-Parameters (https://semiengineering.com/the-complex-art-of-handling-s-

parameters/#comment-1067844)

Stevo on CHIPS Act: U.S. Releases New Implementation Strategy (https://semiengineering.com/u-s-governments-new-implementation-

strategy-for-50b-chips-act/#comment-1067698)

Santosh Kurinec on Quantum Research Bits: Sept. 12 (https://semiengineering.com/research-bits-sept-12/#comment-1067624)

Lewis Sternberg on ML And UVM Share Same Flaws (https://semiengineering.com/ml-and-uvm-share-same-flaws/#comment-1066998)

Roger Stierman on L5 Adoption Hinges on 5G/6G (https://semiengineering.com/l5-adoption-hinges-on-5g-6g/#comment-1066991)

Marcel on MicroLEDs Move Toward Commercialization (https://semiengineering.com/microleds-move-toward-

commercialization/#comment-1066975)

Ragu Athreya on Is There A Limit To The Number of Layers In 3D-NAND? (https://semiengineering.com/is-there-a-limit-to-the-number-of-

layers-in-3d-nand/#comment-1066897)

Brian Bailey on AI Power Consumption Exploding (https://semiengineering.com/ai-power-consumption-exploding/#comment-1066327)

David S on AI Power Consumption Exploding (https://semiengineering.com/ai-power-consumption-exploding/#comment-1066320)

Mike Cormack on Cryogenic CMOS Becomes Cool (https://semiengineering.com/cryogenic-cmos-becomes-cool/#comment-1066284)

Lance Harvie on New Uses For AI In Chips (https://semiengineering.com/new-uses-for-ai-in-chips/#comment-1066206)

Doc R on Electronics And Its Role In Climate Change (https://semiengineering.com/electronics-and-its-role-in-climate-change/#comment-

1066136)

Magdy Abadir on Is Standardization Required For Security? (https://semiengineering.com/is-standardization-required-for-

security/#comment-1066126)

guest on How Overlay Keeps Pace With EUV Patterning (https://semiengineering.com/how-overlay-keeps-pace-with-euv-

patterning/#comment-1066037)

Santosh Kurinec on Week In Review, Manufacturing, Test (https://semiengineering.com/week-in-review-manufacturing-test-

209/#comment-1065866)

sravani on Timing Library LVF Validation For Production Design Flows (https://semiengineering.com/timing-library-lvf-validation-for-

production-design-flows/#comment-1065809)

Dr. F on A Sputnik Moment For Chips (https://semiengineering.com/a-sputnik-moment-for-chips/#comment-1065770)

Gary Dagastine on A Sputnik Moment For Chips (https://semiengineering.com/a-sputnik-moment-for-chips/#comment-1065768)

This site uses cookies. By continuing to use our website, you consent to our Cookies Policy
(https://semiengineering.com/cookies-policy/)

ACCEPT

9

https://semiengineering.com/constraints-on-the-electricity-grid/#comment-1069940
https://semiengineering.com/constraints-on-the-electricity-grid/#comment-1069940
https://semiengineering.com/auto-safety-tech-adds-new-ic-design-challenges/#comment-1069829
https://semiengineering.com/auto-safety-tech-adds-new-ic-design-challenges/#comment-1069829
https://semiengineering.com/foundational-changes-in-chip-architectures/#comment-1069789
https://semiengineering.com/foundational-changes-in-chip-architectures/#comment-1069789
https://semiengineering.com/foundational-changes-in-chip-architectures/#comment-1069741
https://semiengineering.com/foundational-changes-in-chip-architectures/#comment-1069741
https://semiengineering.com/foundational-changes-in-chip-architectures/#comment-1069727
https://semiengineering.com/foundational-changes-in-chip-architectures/#comment-1069727
https://semiengineering.com/foundational-changes-in-chip-architectures/#comment-1069656
https://semiengineering.com/foundational-changes-in-chip-architectures/#comment-1069656
https://semiengineering.com/why-mask-blanks-are-critical/#comment-1069514
https://semiengineering.com/why-mask-blanks-are-critical/#comment-1069514
https://semiengineering.com/radar-for-automotive-how-far-can-a-radar-see/#comment-1069473
https://semiengineering.com/radar-for-automotive-how-far-can-a-radar-see/#comment-1069473
https://semiengineering.com/managing-wafer-retest/#comment-1068936
https://semiengineering.com/managing-wafer-retest/#comment-1068936
https://semiengineering.com/a-brief-history-of-test/#comment-1068738
https://semiengineering.com/a-brief-history-of-test/#comment-1068738
https://semiengineering.com/esd-requirements-are-changing/#comment-1068433
https://semiengineering.com/esd-requirements-are-changing/#comment-1068433
https://semiengineering.com/improving-redistribution-layers-for-fan-out-packages-and-sips/#comment-1068116
https://semiengineering.com/improving-redistribution-layers-for-fan-out-packages-and-sips/#comment-1068116
https://semiengineering.com/better-pmic-design-using-multi-physics-simulation/#comment-1068054
https://semiengineering.com/better-pmic-design-using-multi-physics-simulation/#comment-1068054
https://semiengineering.com/reducing-schedule-slips-with-automated-post-route-verification-of-serdes-high-speed-serial-links/#comment-1067986
https://semiengineering.com/reducing-schedule-slips-with-automated-post-route-verification-of-serdes-high-speed-serial-links/#comment-1067986
https://semiengineering.com/why-geofencing-will-enable-l5/#comment-1067947
https://semiengineering.com/why-geofencing-will-enable-l5/#comment-1067947
https://semiengineering.com/the-complex-art-of-handling-s-parameters/#comment-1067844
https://semiengineering.com/the-complex-art-of-handling-s-parameters/#comment-1067844
https://semiengineering.com/u-s-governments-new-implementation-strategy-for-50b-chips-act/#comment-1067698
https://semiengineering.com/u-s-governments-new-implementation-strategy-for-50b-chips-act/#comment-1067698
https://semiengineering.com/research-bits-sept-12/#comment-1067624
https://semiengineering.com/research-bits-sept-12/#comment-1067624
https://semiengineering.com/ml-and-uvm-share-same-flaws/#comment-1066998
https://semiengineering.com/ml-and-uvm-share-same-flaws/#comment-1066998
https://semiengineering.com/l5-adoption-hinges-on-5g-6g/#comment-1066991
https://semiengineering.com/l5-adoption-hinges-on-5g-6g/#comment-1066991
https://semiengineering.com/microleds-move-toward-commercialization/#comment-1066975
https://semiengineering.com/microleds-move-toward-commercialization/#comment-1066975
https://semiengineering.com/is-there-a-limit-to-the-number-of-layers-in-3d-nand/#comment-1066897
https://semiengineering.com/is-there-a-limit-to-the-number-of-layers-in-3d-nand/#comment-1066897
https://semiengineering.com/ai-power-consumption-exploding/#comment-1066327
https://semiengineering.com/ai-power-consumption-exploding/#comment-1066327
https://semiengineering.com/ai-power-consumption-exploding/#comment-1066320
https://semiengineering.com/ai-power-consumption-exploding/#comment-1066320
https://semiengineering.com/cryogenic-cmos-becomes-cool/#comment-1066284
https://semiengineering.com/cryogenic-cmos-becomes-cool/#comment-1066284
https://semiengineering.com/new-uses-for-ai-in-chips/#comment-1066206
https://semiengineering.com/new-uses-for-ai-in-chips/#comment-1066206
https://semiengineering.com/electronics-and-its-role-in-climate-change/#comment-1066136
https://semiengineering.com/electronics-and-its-role-in-climate-change/#comment-1066136
https://semiengineering.com/is-standardization-required-for-security/#comment-1066126
https://semiengineering.com/is-standardization-required-for-security/#comment-1066126
https://semiengineering.com/how-overlay-keeps-pace-with-euv-patterning/#comment-1066037
https://semiengineering.com/how-overlay-keeps-pace-with-euv-patterning/#comment-1066037
https://semiengineering.com/week-in-review-manufacturing-test-209/#comment-1065866
https://semiengineering.com/week-in-review-manufacturing-test-209/#comment-1065866
https://semiengineering.com/timing-library-lvf-validation-for-production-design-flows/#comment-1065809
https://semiengineering.com/timing-library-lvf-validation-for-production-design-flows/#comment-1065809
https://semiengineering.com/a-sputnik-moment-for-chips/#comment-1065770
https://semiengineering.com/a-sputnik-moment-for-chips/#comment-1065770
https://semiengineering.com/a-sputnik-moment-for-chips/#comment-1065768
https://semiengineering.com/a-sputnik-moment-for-chips/#comment-1065768
https://semiengineering.com/cookies-policy/
https://semiengineering.com/cookies-policy/


1/17/23, 2:12 PM All About Interconnects

https://semiengineering.com/all-about-interconnects/ 10/12

Mike Sottak on A Sputnik Moment For Chips (https://semiengineering.com/a-sputnik-moment-for-chips/#comment-1065766)

Robert Pearson on A Sputnik Moment For Chips (https://semiengineering.com/a-sputnik-moment-for-chips/#comment-1065741)

Raye E. Ward on A Sputnik Moment For Chips (https://semiengineering.com/a-sputnik-moment-for-chips/#comment-1065738)

Michael Williams on A Look Inside RF Design (https://semiengineering.com/a-look-inside-rf-design/#comment-1065712)

SURESHBABU CHILUGODU on Week In Review: Manufacturing, Test (https://semiengineering.com/week-in-review-manufacturing-

test-208/#comment-1065667)

JC Bouzigues, Menta on Customizing Processors (https://semiengineering.com/customizing-processors/#comment-1065539)

Steve Swendrowski on IC Package Illustrations, From 2D To 3D (https://semiengineering.com/ic-package-illustrations-from-2d-to-

3d/#comment-1065229)

EMV on Hybrid Bonding Moves Into The Fast Lane (https://semiengineering.com/hybrid-bonding-moves-into-the-fast-lane/#comment-

1065228)

Dr. Appo van der Wiel on Variation Making Trouble In Advanced Packages (https://semiengineering.com/variation-making-trouble-in-

advanced-packages/#comment-1065072)

wang yu on Verification Of Functional Safety (https://semiengineering.com/verification-of-functional-safety/#comment-1064957)

Frederick Chen on High-NA EUV May Be Closer Than It Appears (https://semiengineering.com/high-na-euv-may-be-closer-than-it-

appears/#comment-1064863)

Fact Cheq on The Week In Review: Design (https://semiengineering.com/the-week-in-review-design-111/#comment-1064860)

Shiwen Huang on E-beam’s Role Grows For Detecting IC Defects (https://semiengineering.com/e-beams-role-grows-for-finding-ic-

defects/#comment-1064832)

Adele Hars on Wafer Shortage Improvement In Sight For 300mm, But Not 200mm (https://semiengineering.com/wafer-shortage-

improvement-in-sight-for-300mm-but-not-200mm/#comment-1064792)

David A. Humphreys on IMS2022 Booth Tour: EDA And Measurement Science Converge (https://semiengineering.com/ims2022-booth-

tour-eda-and-measurement-science-converge/#comment-1064791)

Merritt on Can Analog Make A Comeback? (https://semiengineering.com/can-analog-make-a-comeback/#comment-1064780)

subra ganesan on Meeting Processor Performance And Safety Requirements For New ADAS & Autonomous Vehicle Systems

(https://semiengineering.com/meeting-processor-performance-and-safety-requirements-for-new-adas-autonomous-vehicle-

systems/#comment-1064593)

George on Building A More Secure SoC (https://semiengineering.com/building-a-more-secure-soc/#comment-1064589)

Amit Garg on A New Breed Of EDA Required (https://semiengineering.com/a-new-breed-of-eda-required/#comment-1064546)

Karl Stevens on A Minimal RISC-V (https://semiengineering.com/a-minimal-risc-v/#comment-1064461)

Karl Stevens on EDA Gaps At The Leading Edge (https://semiengineering.com/eda-gaps-at-the-leading-edge/#comment-1064460)

Micah Forstein MS. on Risks Rise As Robotic Surgery Goes Mainstream (https://semiengineering.com/risks-rise-as-robotic-surgery-goes-

mainstream/#comment-1064373)

Dr. Punam Raskar on Who Does Processor Validation? (https://semiengineering.com/who-does-processor-validation/#comment-

1064244)

Dr. Dev Gupta on Variation Making Trouble In Advanced Packages (https://semiengineering.com/variation-making-trouble-in-advanced-

packages/#comment-1063567)

Cox on DRAM Thermal Issues Reach Crisis Point (https://semiengineering.com/dram-thermal-issues-reach-crisis-point/#comment-

1063534)

David Leary on DRAM Thermal Issues Reach Crisis Point (https://semiengineering.com/dram-thermal-issues-reach-crisis-

point/#comment-1063519)

Geeeeeee on DRAM Thermal Issues Reach Crisis Point (https://semiengineering.com/dram-thermal-issues-reach-crisis-point/#comment-

1063451)

Pedro Ferro Laks on SOT-MRAM To Challenge SRAM (https://semiengineering.com/sot-mram-to-challenge-sram/#comment-1063434)

Obviously silly on DRAM Thermal Issues Reach Crisis Point (https://semiengineering.com/dram-thermal-issues-reach-crisis-

point/#comment-1063424)

Simon on DRAM Thermal Issues Reach Crisis Point (https://semiengineering.com/dram-thermal-issues-reach-crisis-point/#comment-

1063388)

Gareth on Energy Harvesting Starting To Gain Traction (https://semiengineering.com/energy-harvesting-starting-to-gain-

traction/#comment-1063376)
This site uses cookies. By continuing to use our website, you consent to our Cookies Policy
(https://semiengineering.com/cookies-policy/)

ACCEPT

10

https://semiengineering.com/a-sputnik-moment-for-chips/#comment-1065766
https://semiengineering.com/a-sputnik-moment-for-chips/#comment-1065766
https://semiengineering.com/a-sputnik-moment-for-chips/#comment-1065741
https://semiengineering.com/a-sputnik-moment-for-chips/#comment-1065741
https://semiengineering.com/a-sputnik-moment-for-chips/#comment-1065738
https://semiengineering.com/a-sputnik-moment-for-chips/#comment-1065738
https://semiengineering.com/a-look-inside-rf-design/#comment-1065712
https://semiengineering.com/a-look-inside-rf-design/#comment-1065712
https://semiengineering.com/week-in-review-manufacturing-test-208/#comment-1065667
https://semiengineering.com/week-in-review-manufacturing-test-208/#comment-1065667
https://semiengineering.com/customizing-processors/#comment-1065539
https://semiengineering.com/customizing-processors/#comment-1065539
https://semiengineering.com/ic-package-illustrations-from-2d-to-3d/#comment-1065229
https://semiengineering.com/ic-package-illustrations-from-2d-to-3d/#comment-1065229
https://semiengineering.com/hybrid-bonding-moves-into-the-fast-lane/#comment-1065228
https://semiengineering.com/hybrid-bonding-moves-into-the-fast-lane/#comment-1065228
https://semiengineering.com/variation-making-trouble-in-advanced-packages/#comment-1065072
https://semiengineering.com/variation-making-trouble-in-advanced-packages/#comment-1065072
https://semiengineering.com/verification-of-functional-safety/#comment-1064957
https://semiengineering.com/verification-of-functional-safety/#comment-1064957
https://semiengineering.com/high-na-euv-may-be-closer-than-it-appears/#comment-1064863
https://semiengineering.com/high-na-euv-may-be-closer-than-it-appears/#comment-1064863
https://semiengineering.com/the-week-in-review-design-111/#comment-1064860
https://semiengineering.com/the-week-in-review-design-111/#comment-1064860
https://semiengineering.com/e-beams-role-grows-for-finding-ic-defects/#comment-1064832
https://semiengineering.com/e-beams-role-grows-for-finding-ic-defects/#comment-1064832
https://semiengineering.com/wafer-shortage-improvement-in-sight-for-300mm-but-not-200mm/#comment-1064792
https://semiengineering.com/wafer-shortage-improvement-in-sight-for-300mm-but-not-200mm/#comment-1064792
https://semiengineering.com/ims2022-booth-tour-eda-and-measurement-science-converge/#comment-1064791
https://semiengineering.com/ims2022-booth-tour-eda-and-measurement-science-converge/#comment-1064791
https://semiengineering.com/can-analog-make-a-comeback/#comment-1064780
https://semiengineering.com/can-analog-make-a-comeback/#comment-1064780
https://semiengineering.com/meeting-processor-performance-and-safety-requirements-for-new-adas-autonomous-vehicle-systems/#comment-1064593
https://semiengineering.com/meeting-processor-performance-and-safety-requirements-for-new-adas-autonomous-vehicle-systems/#comment-1064593
https://semiengineering.com/building-a-more-secure-soc/#comment-1064589
https://semiengineering.com/building-a-more-secure-soc/#comment-1064589
https://semiengineering.com/a-new-breed-of-eda-required/#comment-1064546
https://semiengineering.com/a-new-breed-of-eda-required/#comment-1064546
https://semiengineering.com/a-minimal-risc-v/#comment-1064461
https://semiengineering.com/a-minimal-risc-v/#comment-1064461
https://semiengineering.com/eda-gaps-at-the-leading-edge/#comment-1064460
https://semiengineering.com/eda-gaps-at-the-leading-edge/#comment-1064460
https://semiengineering.com/risks-rise-as-robotic-surgery-goes-mainstream/#comment-1064373
https://semiengineering.com/risks-rise-as-robotic-surgery-goes-mainstream/#comment-1064373
https://semiengineering.com/who-does-processor-validation/#comment-1064244
https://semiengineering.com/who-does-processor-validation/#comment-1064244
https://semiengineering.com/variation-making-trouble-in-advanced-packages/#comment-1063567
https://semiengineering.com/variation-making-trouble-in-advanced-packages/#comment-1063567
https://semiengineering.com/dram-thermal-issues-reach-crisis-point/#comment-1063534
https://semiengineering.com/dram-thermal-issues-reach-crisis-point/#comment-1063534
https://semiengineering.com/dram-thermal-issues-reach-crisis-point/#comment-1063519
https://semiengineering.com/dram-thermal-issues-reach-crisis-point/#comment-1063519
https://semiengineering.com/dram-thermal-issues-reach-crisis-point/#comment-1063451
https://semiengineering.com/dram-thermal-issues-reach-crisis-point/#comment-1063451
https://semiengineering.com/sot-mram-to-challenge-sram/#comment-1063434
https://semiengineering.com/sot-mram-to-challenge-sram/#comment-1063434
https://semiengineering.com/dram-thermal-issues-reach-crisis-point/#comment-1063424
https://semiengineering.com/dram-thermal-issues-reach-crisis-point/#comment-1063424
https://semiengineering.com/dram-thermal-issues-reach-crisis-point/#comment-1063388
https://semiengineering.com/dram-thermal-issues-reach-crisis-point/#comment-1063388
https://semiengineering.com/energy-harvesting-starting-to-gain-traction/#comment-1063376
https://semiengineering.com/energy-harvesting-starting-to-gain-traction/#comment-1063376
https://semiengineering.com/cookies-policy/
https://semiengineering.com/cookies-policy/


1/17/23, 2:12 PM All About Interconnects

https://semiengineering.com/all-about-interconnects/ 11/12

 (/)

ABOUT

About us (https://semiengineering.com/about-us/)

Contact us (https://semiengineering.com/about-us/)

Advertising on SemiEng (https://semiengineering.com/advertise/)

Newsletter SignUp (https://semiengineering.com/about-us/)

NAVIGATION

Homepage (https://semiengineering.com)

Special Reports (https://semiengineering.com/special-reports/)

Systems & Design (https://semiengineering.com/category-main-page-sld/)

Low Power-High Perf (https://semiengineering.com/category-main-page-lphp/)

Manufacturing, Packaging & Materials (https://semiengineering.com/category-main-page-manufacturing/)

Test, Measurement & Analytics (https://semiengineering.com/category-main-page-packaging-test-electronic-systems/)

Auto, Security & Pervasive Computing (https://semiengineering.com/category-main-page-iot-security/)

Videos (https://semiengineering.com/videos/)

Jobs (https://semiengineering.com/jobs/)

Technical Papers (https://semiengineering.com/technical/)

Events (https://semiengineering.com/semiconductor-events/)

Webinars (https://semiengineering.com/webinars/)

Knowledge Centers (https://semiengineering.com/knowledge-center/)

Industry Research (https://semiengineering.com/semiconductor-research/)

Business & Startups (https://semiengineering.com/business-news-startups/)

Newsletters (https://semiengineering.com/insights-newsletter/)

CONNECT WITH US

Facebook (https://www.facebook.com/SemiEngineering)

Twitter (https://www.twitter.com/SemiEngineering) @semiEngineering

LinkedIn (https://www.linkedin.com/company/semiconductor-engineering)

YouTube (https://www.youtube.com/user/SperlingMediaGroup)

This site uses cookies. By continuing to use our website, you consent to our Cookies Policy
(https://semiengineering.com/cookies-policy/)

ACCEPT

11

https://semiengineering.com/
https://semiengineering.com/
https://semiengineering.com/about-us/
https://semiengineering.com/about-us/
https://semiengineering.com/about-us/
https://semiengineering.com/about-us/
https://semiengineering.com/advertise/
https://semiengineering.com/advertise/
https://semiengineering.com/about-us/
https://semiengineering.com/about-us/
https://semiengineering.com/
https://semiengineering.com/
https://semiengineering.com/special-reports/
https://semiengineering.com/special-reports/
https://semiengineering.com/category-main-page-sld/
https://semiengineering.com/category-main-page-sld/
https://semiengineering.com/category-main-page-lphp/
https://semiengineering.com/category-main-page-lphp/
https://semiengineering.com/category-main-page-manufacturing/
https://semiengineering.com/category-main-page-manufacturing/
https://semiengineering.com/category-main-page-packaging-test-electronic-systems/
https://semiengineering.com/category-main-page-packaging-test-electronic-systems/
https://semiengineering.com/category-main-page-iot-security/
https://semiengineering.com/category-main-page-iot-security/
https://semiengineering.com/videos/
https://semiengineering.com/videos/
https://semiengineering.com/jobs/
https://semiengineering.com/jobs/
https://semiengineering.com/technical/
https://semiengineering.com/technical/
https://semiengineering.com/semiconductor-events/
https://semiengineering.com/semiconductor-events/
https://semiengineering.com/webinars/
https://semiengineering.com/webinars/
https://semiengineering.com/knowledge-center/
https://semiengineering.com/knowledge-center/
https://semiengineering.com/semiconductor-research/
https://semiengineering.com/semiconductor-research/
https://semiengineering.com/business-news-startups/
https://semiengineering.com/business-news-startups/
https://semiengineering.com/insights-newsletter/
https://semiengineering.com/insights-newsletter/
https://www.facebook.com/SemiEngineering
https://www.facebook.com/SemiEngineering
https://www.twitter.com/SemiEngineering
https://www.twitter.com/SemiEngineering
https://www.linkedin.com/company/semiconductor-engineering
https://www.linkedin.com/company/semiconductor-engineering
https://www.youtube.com/user/SperlingMediaGroup
https://www.youtube.com/user/SperlingMediaGroup
https://semiengineering.com/cookies-policy/
https://semiengineering.com/cookies-policy/


1/17/23, 2:12 PM All About Interconnects

https://semiengineering.com/all-about-interconnects/ 12/12

Copyright ©2013-2023 SMG   |  Terms of Service (https://semiengineering.com/terms-of-service/)  |  Privacy Policy (https://semiengineering.com/privacy/)

This site uses cookies. By continuing to use our website, you consent to our Cookies Policy
(https://semiengineering.com/cookies-policy/)

ACCEPT

12

https://semiengineering.com/terms-of-service/
https://semiengineering.com/terms-of-service/
https://semiengineering.com/privacy/
https://semiengineering.com/privacy/
https://semiengineering.com/cookies-policy/
https://semiengineering.com/cookies-policy/



