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~ Can LLVIs address productivily boitienecks?

~Internal studies at Nvidia, indicate that LLM-based engineering assistants could
- alleviate productivity bottlenecks by handling routine tasks that consume substantial

engineering fime

Open source LLMs do not support engineering optimization algos yet

[1]J. Blocklove, S. Garg, R. Karri, and H. Pearce, “Chip-chat: Challenges and opportunities in conversational hardware design,” in ACM/IEEE 5th Workshop on Machine
Learning for CAD (MLCAD), IE, 2023, pp. 1-6.
[2] K. Chang, K. Wang, N. Yang, et al., “Data is all you need: Finetuning LLMs for chip design via an automated design-data augmentation framework,” arXiv preprint
arXiv:2403.11202, 2024.
[3] H. Wu, Z. He, X. Zhang, et al., “ChatEDA: A large language model powered autonomous agent for EDA,” IEEE Transactions on Computer-Aided Design of Integrated
[ — Circuits and Systems, 2024
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Fig. Naive RAG pipeline with dedicated flows for document processing and handling user queries

Y. Gao, Y. Xiong, X. Gao, et al., “Retrieval-augmented generation for large language models: A survey,” arXiv preprint arXiv:2312.10997, 2023.
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Prompt. What are the standard via dimensions?

Standard Differential Via

Response: The term "via dimensions" is not a well-known or
widely used term in physics or mathematics. However, | can try to powshe dimersions wed i thece ferential
provide some possible interpretations or related concepts: : is

\ 1. In physics, "via" is not a commonly used term to describe Table 1. Standard Via Dimensions
dimensions. The three spatial dimensions we are familiar with are il Sl
length, width, and height, and the fourth dimension is time. There c:::r:;a:::::e. E
are also concepts like extra dimensions, which are hypothetical o N

dimensions beyond the three spatial dimensions and one time Prompt: What are the standard via dimensions?
dimension that we experience.

2. In mathematics, a "via" is not a standard term to describe
dimensions. However, in some contexts, "via" can be used as a
prefix to describe a path or a route, such as "via negativa” which is
a philosophical concept that describes the path of negation or
elimination to arrive at a truth.

3. In a more general sense, "via dimensions" could be interpreted
as a metaphorical or poetic concept, describing the various ways
or paths that one can take to achieve a goal or understand a
concept. In this sense, the "via dimensions" would be the different
perspectives, approaches, or methods that one can use to arrive
at a particular understanding or outcome.

Response: Based on the provided documents, specifically
Document 0, Table 1 shows the dimensions used in the
construction of the standard differential via. The via dimensions
are:

* Drill diameter: 10 mils
* Capture pad diameter: 20 mils
* Anti-pad diameter: 30 mils

These dimensions are referred to as the standard via dimensions.

Without more context or information, it is difficult to provide a more
specific answer. If you could provide more details or clarify what
you mean by "via dimensions," | would be happy to try and assist
you further.

Altera Corporation

/ Q (a) No-RAG (b) RAG (c) Source Document

Fig. Comparison of the base model performance versus one that has relevant documents provided via RAG. The RAG flow (b) produces succinct response about the via
parameters, whereas the no context approach (a) does not provide any specific information about.

IEEE International Symposium on Electromagnetic Compatibility, Signal & Power Integrity (EMC+SIPI)
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(a) Differential Microstrip (b) Differential Stripline (c) Differential Via
Figl Different structures created using code from the LLM using different prompts. The structures from the generated code show the ability for the LLM to perform various tasks
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1\\; OPTIMIZATION BY PROMPTING

/
@) . Evaluation of the objective function @ 5 initial samples
- The LLM exploited the known J - _@m —— P
results rather than exploring the | ~a 8iterations
design SpClce ’ : ! —a— 4 iterations

—e— 2 iterations

- LLMs are not good at optimizing

for large problems
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“ K2 homemosesen B (875 vzt . Aoy
om langchain.vectorstores import Chroma, FAISS
hone/okaahyop Dsctmeats/35. L1n.Goms/popesy3_ KA pyi14: Laogchalndeprecat ionaming: Tapor g FAISS from Lungchatn.vectarstores s deprecated: Plasse replace deprecated aports:

>> from langchain.vectorstores isport FAISS
with new taports of
32, from Lanachatn_comuntty. vectorstores irpor

55
You can use the Lang cli et omat oL yen’umgrade many {mports. Blessssee
froa Langchatn.. veuol"crn {aport Chross, FAISS

£126001 for open-end generation.

Createlh_Circutt(projectiase, tLineLengths, saveNsse)
u
>> from langchain.esbeddings isport HuggingFaceEsbeddings

e ¢ _RAG.py:13: Tsporting fron Lengchain.enbeddings s deprecated. Please reploce deprecated imports:

with new isports of:

from Langcha sbeddings import
Tou can use-the Tangchain L11 €0 *+agtomaricallyss uparade sany ioports. Please see horo : Aangsh; >
from Lanpeha . cabuddings et uuggmgrmmmm

Tsporting Chrosa from langchain.vectorstores is doprecated. Please replace deprecated isports:

>> from langehain.vectorstores isport Chrosa

with new taports of:

>» from langchain_community. vectorstores isport
You can_use the langchain cli to lonu(nl\y + Uparade many taports. Plesse see

from langchain.vectorstoras isport Chroma, FA
it  AAG.py:14: L Tsporting FAISS from langchatn.vectorstores is deprecated. Ploase replace deprocated tsports:

here Nangehy s

> from langchain.vectorstores isport FAISS

with new isports of :

>> from Langehain_community. vectorstores isport FAISS
You can use the langchain cli to *sautomatically** upgrade many isports. Please se
langchain.vectorstores ispart Chrosa, FAIS!

:128001 for opan-end generation.

ignal layer is 1 for microstrip
‘Specified width
tlineTapedance  Specif ed iopedan

modelNas # Hodsl nase in the project
projec Ptamator icHotherbead. # Noss o he project
Sltiondirectory = icurrentbireckory: # Mhare to save the project

spacing, res = TiModeledgecoupled(projectiase, modelNsse, signalLayer, solutiordirectory, tlinewidth, tlinelspedance)

Can you generate the Physical constraint sot for DOR using the old_stackup.xlsx?

~ Teans formarsmodel

- /mt/intel_nvae/lln_models/Ulas/meta-Ulana_Llsma-3.1-88-Tnstruct

step 1
Setting i to ok :128001 for open-end generation.
- Ex«u(mq parsed code:
ack 9f = read stackup(f o name:old stackup ox')
Stackup Fead success Ly, stack df.ampty)

Print(-stackp shapeios stack.d¥ shape)
:arwevl 2 tackup, to, pes{stack.af, rute.set
el sraver{Covars.stackupzto.pes(STack o1y rule_set="00n'))

_Agent_ACC.py:29: Passing Literal htal to ‘read_htal' is deprecated and will be resoved in a future version. To read from a Literal string, wrap it in a 'StringI0" object.
4t i resd e e e tored)
Execution logs.

S ¢
Stackup shape: (13, 33)

0ut - Final answer: Trus
Step 1: Duration 11.04
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File Edit Soecton Veew Go Rm e 3

) Restricted Mode it intendied for safe code browsing. Trust this wincow 00 enable oll festures.  Manage  Leasn More

B poRew X
€ 3 Usars > kashyapp > AppData » Local 3 Temp > scp53189 > home » phashyap > Documents > 25 lim_demo > Bl DOResv
1
PhysicalRule,PCS DOR, ..y s0smusas ararraras
SREVISIOR, Lo s rasrrnsrerarrares
A 8] s s s s rassssssssssnsnns

SINRrEICe, DORyssssrsrrsnrrarsnnsrnrs
sCrated by, Autosated Generation,,sessissrrsssrasisnnns
sPescription, ALl Layers - PCS_DOR.susarnssssssraras
Header, Layer Index, Aule=PCS_DOR, ., .., .,

aran

»oMIN_LINE_WIDTH,HMIN_HECK_WIDTH,DIFFP_PRIMARY GAP,DIFFP WECK_GAP,DIFFP_MIN_SPACE MAXTHUM NECK LENGTH, .\ .sussrssrsss

+3,5.3,3.5,5.7,4,5.7,500
+5,%5.3,3.5,5.7,4,5.7,5080
2755.3,3.5,5.7,4,5.7, 580
19,5.3,3.5,5.7,4,5.7,500
,14,5.3,1.5,5.7,4,5.7,500
416,5.3,3.5,5.7,4,5.7, 500
,18,5.3,3.5,5.7,4,5.7,500
,28,5.3,3.5,5.7,4,5.7,508

End,ysnsnns
PhysicalRule,PCS DOR, .0y ussrvsesnsrsrssrsnss
JROVISIOn, 1, ., 0 rnss
JUnits,mil,,
.Interface, DOR

JCreated by, Autcsated muratlan.,,,..,.,,,,,m,“....
JDescription,All Layers - PCS_DOR, ...,
Header, Layer Index, Rule=PCS_DOR,

srerrsrerenrs

+ o MIH_LIME_WIDTH,MIN_RECK | Hlb“l WFFP PRIP‘.I!RY GAP, DIFFP_WECK_GAP DIFFP_MIN_SPACE MAXTHUM HRECK_LENGTH, ,purarasrsrare

£3:5.3,3.5,5.7.4,5.7, 500
+5,5.3,3.5,5.7,4,5.7, 500
7:5.3,3.5,5.7,4,5.7, 560
$9,5.3,3.5,5.7,4,5.7,500
»14,5.3,3.5,5.7,4,5.7,508
,16,5.3,3.5,5.7,4,5.7,508
418,5.3,3.5,5.7,4,5.7,508
,28,5.3,3.5,5.7,4,5.7,508
End,,snrian
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Fig. Document processing flow for RAG database

[1]L. Blecher, G. Cucurull, T. Scialom, and R. Stojnic, Nougat: Neural optical understanding for academic documents, 2023. arXiv: 2308.13418 [cs.LG].
[2] Available: https://huggingface.co/sentence-transformers/all-MiniLM-L6-v2.
Johnson, M. Douze, and H. J'egou, “Billion-scale similarity search with GPUs,” IEEE Transactions on Big Data, vol. 7, no. 3, pp. 535-547, 2019.
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