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his article details the development of a bill of

materials (BOM) tool, Circuit Al, which inte-

grates with OpenAl's GPT-4 model to streamline

component selection and optimization in elec-

tronic design. Circuit Al leverages GPT-4’s
Function Calling, Code Interpreter, and fine-tuning capabil-
ities to simplify BOM tasks, such as switching loss optimi-
zation and capacitor RMS estimation. By automating
tedious searches for components, availability, and data-
sheets, engineers can focus on critical design work and
make informed decisions on cost-effective, reliable parts
(Figure 1). Tested with a Texas Instruments BOM, Circuit
Al demonstrated its efficiency in optimizing reference
designs, identifying alternatives, and enhancing workflows
from selection to production. A key application of Circuit
Al is in power electronics, where it leverages GPT-4's fine-
tuning capabilities to estimate capacitor RMS currents
(Icapms), @ crucial factor in preventing overheating and
potential failure.

Engineers rely on tools like Altium [4] to generate sche-
matics and compile comprehensive BOM for their designs,
detailing semiconductors, ICs, and passive components.
However, sourcing specific components, verifying part
numbers, checking costs and availability, and reviewing
datasheets from distributors like Mouser [1] and DigiKey
[2] is a time-consuming and tedious process. The challenge
is exacerbated when components reach end of life (EOL),
requiring engineers to manually search for replacements—
a task that delays progress and detracts from design
refinement.

To address these inefficiencies, we present Circuit Al,
powered by OpenAl's GPT-4 Function Calling [3]. This inno-
vative solution streamlines component searches, delivering
instant results and enabling engineers to focus on design
optimization. Whether
integrated with Altium or
other design tools, Circuit
Al accelerates develop-

c¢) Real-Time Calculations: Executes Python code to com-
pute using the Code Interpreter. This facilitates --- com-
plex circuit analyses, rapid design optimization,
component comparisons, and precise parameter tuning
directly within the workflow, saving time and reducing
errors.

d) BOM Optimization: using Circuit Al one can determine
cost-effective alternatives as well as identify parts from
preferred manufacturers.

e) Web Integration: Searches the web for the latest data-
sheets and research.

The sections below explain the construction of Circuit

Alwith the Chat GPT 40 employing the function calling, file

search and code interpreter features.

Function Calling Feature Explained

OpenAT’s Function Calling [3] feature enhances the capa-
bilities of GPT models by enabling them to interact
directly with external tools and APIs. This functionality
allows natural language queries to be converted into pre-
cise function calls, enabling the retrieval of structured
data or the execution of specific actions. In the context of
electronic component searches, this capability transforms
the traditionally manual process into an automated, effi-
cient workflow.

In this section, we describe the design of a specific
function calling feature. As shown in Figure 1, OpenAl's
function calling is connected to the Mouser/Digikey
Search API [2], [5] via a local self-hosted Node.js server.
This integration allows the tool to automatically pull key
information about components—such as cost, availabil-
ity, and datasheets—based on the BOM. To demonstrate
the implementation of function calling on the assis-
tant side, a JSON Schema provided to the assistant as a

Circuit Al

For Bill of Materials

ment by simplifying criti-

cal workflows.

Key advantages of Cir-
cuit Al include:

a) Automated Compo-
nent Search: Quickly
retrieves part details,
availability, cost, and
datasheets from

Design Engineer

Design Request

-_0

Structured Response

Search Query

API

Distributor API

Search Query

OpenAl Assistant
With file search and function
calling capabilities

sources like Mouser [1]
and DigiKey [2].

b) Datasheet Parsing:
Extracts critical specs
such as MOSFET Ry .,
rise time t, and fall time
t; for immediate use in
calculations, switching
losses.

0 The engineer provides a prompt containing a bill of materials (BOM), part numbers, or part specifications.
o The LLM extracts relevant search parameters and sends an API request to the distributor based on the engineer's prompt.
o The distributor API returns search results (available parts, pricing, stock, datasheets) to the OpenAl Assistant.
o The LLM processes and structures the results, then sends the formatted data back to the engineer.
FIG 1 Circuit Al for BOM: Streamlining part searches by automating bill of materials queries. The

system processes engineer requests, retrieves data from distributor APIs, and returns structured
results for efficient design decisions.
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FIG 2 JSON Schema for defining function for OpenAl 40 model
Assistant API.

one-time input from the developer to allow the LLM to
know that there exists a defined function to search for
parts in Figure 2.

The function “searchMouser” is defined with a required
"searchquery" parameter, which expects a search string
(e.g., “LM317 Regulator”). When a user requests a com-
ponent lookup, the model identifies the specific part
and makes a structured API call to external sources like
Mouser. This call retrieves the latest information on stock
levels, pricing, and datasheets, delivering the data instantly
back to the user. To connect the Assistant session to the
API, the “handleRequiresAction” function in Figure 3a,
takes in the run id and thread id and checks if the current
run id requires any tool (Figure 3b) to complete the request.
Once the request is identified, it makes a function call using
the assistant tools.

If the required tool name is “searchMouser”, then it sends
the Mouse Search API a request with the identified search
query, and formats the response as a string. The output is
then sent back to the run id and thread session to complete
the user’s request.

Identifying Components in BOM With Gen-Al
To showcase the functionality of the Circuit Al for BOM,
let’s examine a real-world example: the PMP10532 Isolated
Tri-output Fly-Buck Power Supply [7] (Figure 4) for indus-
trial PLC applications, designed by Texas Instruments (see
Table 1a). This example highlights how function calling
capabilities can streamline the process of identifying com-
ponents in the BOM.

The Model was able to extract the parts from the BOM,
find them on Mouser and find their alternatives accurately
(Table 1b).

n handleRequiresAction(run, thread) {
ENG
run.required_action &%
run.required_action.submit_tool_outputs &&
run.required_action.submit_tool_outputs.tool_calls
) {
wait Promise.all(
run.required_action.submit_tool_outputs.tool_calls.map(
(tool) {
console.log(" ", tool.function);
if (tool.function. )0
JSON.parse(tool.function.

it searchMouser(
.searchquery,

tool_call_id: tool.id,
output: JSON.stringify(
I
}
if (tool.function.name ) {
funct ume JSON.parse(tool.function.
arguments);
t addToMousercart(
f .CartItems,
)
return {
tool_call_id: tool.id,
output: JSON.stringify(
I
}
if (tool.function.name g v
func nArgum JSON.parse(tool.function.
arguments);
t searchDigikey(
uments.searchquery,

tool_call_id: tool.id,
output: JSON.stringify(search

.length > @) {
ait openai.beta.threads.runs.
submitToolOutputsAndPoll(
thread.id,
run.id,

{ tool_outputs: filter((output) output

{

console.log("No tool outp

irn handleRunStatus(run, thread);

n handleRunStatus(run, thread) {
if (run.status ) £
me 3 ai.beta.threads.messages.list(
thread.id);
data.find((message) message.role ===

content;

£ (run.status ===
handleRequiresAction(run, thread);

di npl , run);

FIG 3 JavaScript code on the server-side of Circuit Al. (a) Han-
dling function calls when action is required. (b) Identifying and
forwarding the requested task to appropriate actions for func-
tion calling.
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FIG 4 Texas instruments PMP10532 schematic and PCB for isolated tri-output Fly-Buck power supply for industrial PLC applications [7].

Prompting the Model to Look for Part Alternatives

In many cases, industrial manufacturers like Magna-Power
Electronics [6] choose to source components from a pre-
ferred manufacturer that differs from what was suggested in
the reference design. As an example, Item #12 on the TI
BOM (refer to Table 1b) lists a 1000 pF 50 V X7R 0603
capacitor from TDK, and the preferred manufacturer is
Vishay, the Circuit Al for Bill of Materials can be prompted
to search for an alternative as:

It is clear from Figure 5 the correct replacement part
for the capacitor from Vishay was successfully found
from the Mouser database by the Circuit Al. Further-
more, part specifications along with the cost can also
be extracted from the database. The tailored Circuit Al
for Bill of Materials can also search for replacements
by reviewing the top four results from the distributor’s
query and selecting the most affordable option as shown
below in Figure 6:

Once all the components and quantities are finalized by
the design engineer, they can prompt the tool to add them
to their shopping cart, and the model can use the function
calling feature to generate a cart on the distributor’s web-
site [5] (Figure 7).

The integration of OpenAl's Function Calling fea-
ture with external APIs, such as those from Mouser and
DigiKey, marks a significant advancement in the design
workflow for engineers. By automating the process of
identifying components, checking availability, comparing
prices, and accessing datasheets, the proposed Circuit AI
for Bill of Materials reduces the manual effort required
in compiling and verifying the Bill of Materials (BOM).
This not only saves valuable time but also allows engi-
neers to focus on critical design tasks, ensuring faster
project completion and improved efficiency. As demon-
strated with the PMP10532 Fly-Buck power supply exam-
ple, this tool is a game-changer for power electronics and

beyond, offering engineers an intuitive and reliable solu-
tion to streamline component searches, optimize cost-
efficiency, and stay ahead in the competitive landscape of
design engineering.

Calculating Switching and Conduction Losses for
MOSFETs

In power electronics, accurately estimating switching
and conduction losses in MOSFETs is crucial to opti-
mize efficiency and thermal management in circuit
designs. MOSFET losses primarily arise from two mech-
anisms: conduction losses, which occur when the device
is on, and switching losses, which are incurred during
transitions between on and off states. The Code Inter-
preter feature in Circuit Al allows for on-the-fly genera-
tion and execution of Python code in the backend to
calculate switching and conduction losses for MOS-
FETs. This tool transforms the way engineers approach
loss analysis, enabling them to quickly obtain results
without manually coding the required calculations, as
shown in Figure 8.

Switching Losses: Switching losses (Pgy;i) Occur dur-
ing the rise and fall times of the MOSFET as it transitions
between its on and off states. These losses are calculated
based on the energy dissipated during the switching events
and can be expressed as [8]:

1
Powitcn :E*Vds * Noad *(tr +tf)*fsw @®
Where,
Vg4 is the drain-to-source voltage during the switching
event.

Ijoaq is the current at the time of switching.

t, and t; are the rise and fall times, respectively, typically
found in the datasheet.
f,w is the switching frequency.
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Can you find a replacement for TDK C1608X7R1H102K with same specifications from Vishay? @

a3 - - - -
[} o o o o
(=] [=] (=] [=] (=] Here are some Vishay replacements for the TDK C1608X7R1H102K capacitor with the same specifications:
S 2 28 2 8
nh v v n V2l Part Image Part Number Description  DatasheetPrice Availability
[= [= [= (= [=
VJ0603Y102KXAAC 1000 pF 50V X7R 0603 Datasheet $0.16 14089 In Stock
VJO603Y102KXAAP 1000 pF 50V X7R 0603 Datasheet $0.2434738 In Stock
VJ0603Y102KXACW1BC 1000 pF 50V X7R 0603 Datasheet $0.1081207 In Stock
VJ0603Y102JXACW1BC 1000 pF 50V X7R 0603 Datasheet $0.10436989 In Stock
[=} (=) (=} © @
= = = N @) These options match the specifications for capacitance, voltage, dielectric, and package size. You can select based on price and availability.
[=} (=3 [=} < [To}
T A A B w©
FIG 5 Screenshot of Circuit Al in action: effortlessly sourcing component alternative with
language prompts with manufacturer preferences.
Lo oo Which one is the cheapest replacement? What is the price difference from TDK C1608X7R1H102K? @
o~ o~ [N}
n O < [
f?l B R o~ = The cheapest replacement from Vishay is the VJ0603Y102KXACW1BC and VJ0603Y102JXACW1BC, both priced at $0.10 each.
[a a. (=9 ﬁ E The price of the TDK C1608X7R1H102K from Mouser is $0.14. Therefore, the price difference is:
": l': ": = = 0.14(T DK)—0.10 (Vishay) = $0.04
W W ey O Thus, the Vishay replacements are $0.04 cheaper per unit than the TDK part.
- = = 8 =
I I I v I
Mm mMm om N~ =
S ct -
¥ z = FIG 6 Cost effectiveness by picking a different component.

= 1 Shiges Now
= o Mo S10-C1808XTRIEIOSK Y R A $0.19 $019
= i user 8 1E1 QuicView - Is 10 '
z < o C1808XTRIEIOSKOB0AS
= < Manutacturer:  TOK
s 3 Desc Multilayer Coramic Capacitors MLCC - SMO/SMT 0603
w5 26VDC 1uF 10% XTR 0.8mm ”‘:““f"" Choles:
alisa g_ g_ _ RoM$ RoHS Compliant e
2 3 8 N F38 = 1 St Now
S < Mouser 8. 81-ORMICRTIHATEKAZL | QuichView ) A BB 5043 $043
===z g 33 e Py
o o oo o g E wir. 3 ORMIICRTIHATEKAIZL
S & W =0 Manufacturer:  Murats
= = & 59 - Desc Multiayer Coramic Capacitors MLCC - SMO/SMT 47 uF 80
v v o K5 S8 VDG 10% 1206 XTR 5 s
n e YN Zg RoMS: RoMS Com, Ot Tape
3 B < pliant
S N IN = [§ 2 Availability
r\i Lﬁ. m, 3 — g 1 Ships Now
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o ° wir. % C1608XTRIH104KOB0AA
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= & #OVOC 0.1F 10% XTR 0.8mm Sprelies
% = RoMS: RoHS Compliant ——
= 3 .Avt.hl)bnhty
© 1 Ships Now
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FIG 7 Screenshot of Circuit Al in action: Generating a cart for the TI PMP10532 bill of materials
with the Circuit Al suggested parts on Mouser [1] using language prompt and API interactions.
o . 1) Conduction Losses: Conduction losses (P,,,q) depend on the MOSFET's on-state
£ = . . . .
£ € &F 5 resistance (Ry.,,) and the current flowing through the device. This can be com-
puted using the following equation [8]:
2
Pcond = Irms * Rds-on (2)
- - = = -
Where,
I;s is the root mean square current through the MOSFET.
4oy 8 8 Rysonis the MOSFET's on-resistance, typically found in the datasheet.

The conduction losses are directly proportional to both the square of the current
and the on-resistance. By automating the retrieval of MOSFET datasheets through
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Switching and Conductive Loss Calculation C

Chat with our virtual assistant to get help with power electronics.

Uploaded Files
rated Vds Voltage.
B, Wolfspeed_C3M00..pdf c

The switching losses for the given parameters are calculated as follows:

Turn-on Loss (P,,): 0.36 Watts
Turn-off Loss (Py): 0.18 Watts

@ Therefore, the total switching losses are the sum of the turn-on and turn-off losses:

Piotal = Pon + Pogg = 0.36 W + 0.18 W = 0.54 Watts

The total switching losses are 0.54 Watts at the specified conditions.

G The conductive losses for the MOSFET at the given conditions are 8.0 Watts.

ol

Howdy, From the attached datasheet, find the switching losses using the rise time and fall time. The switching frequency is 10kHz, lo is 10A, at the

Find the conductive losses. @

FIG 8 Screenshot of Circuit Al in action: Language prompt to calculate ideal switching and conduction losses for Wolfspeed

C3M0065090) MOSFET.

! - Isolated DC
Bridge Fl{ectlfler Boosf PFC convertor
[ \ ' T
Tin > 4 = out

Y
3NE

FIG 9 Circuit topology of a typical switching power supply with
a PFC stage [3], each of the different variables are indicated on
the diagram and the variable of interest is I,

Load

GenAl engineers can streamline this calculation process.
Circuit Al, for example, can extract Ry, ,, from the com-
ponent datasheet, making it easier to compute conduction
losses across different MOSFET options.

GenAl models can automate the extraction of param-
eters from the datasheets and directly compute switching
and conductive losses using (1) and (2) across different
operating conditions. By integrating these calculations,
engineers can quickly compare multiple MOSFETs and
determine which devices offer the best trade-off between
switching speed and efficiency, ultimately minimizing sys-
tem losses.

Circuit Al Operation Details

Circuit Al's usage cost structure is based on three com-
ponents. First, the flagship model (OpenAl GPT-40) cur-
rently charges U.S. $2.50 per one million input tokens
and U.S. $10.00 per one million output tokens. Second,
the code interpreter costs U.S. $0.03 per session. Third,
file search with vector storage charges U.S. $0.10 per GB
of data stored daily. The demonstration of Circuit Al
would cost around U.S. $0.05 for the session. The system

works by charging for token usage (input/output text
chunks), code interpretation sessions, and the amount of
vectorized data stored and searched, making costs pro-
portional to usage.

Capacitor RMS Estimation in Single Phase Power
Factor Correction Circuits
One notable application of Circuit Al in power electronics is
its ability to estimate circuit behavior across various setups.
Figure 9 illustrates a power factor correction (PFC) circuit
schematic, highlighting I.,,—the capacitor current—as a
critical factor. The rms capacitor current I, ., is responsi-
ble for capacitor heating and subsequent degradation lead-
ing to failure of PFC circuits [10]. Therefore, it is important
to estimate I ,, s for various input voltage/output load con-
ditions. This capability is especially crucial in high-
reliability systems such as data centers, where each server
power supply consists of a PFC stage followed by a dc-dc
converter stage. Unplanned downtime due to capacitor fail-
ure is unacceptable. The root-mean-square (RMS) current,
L.apms Can be calculated using equation [3] below, based on
input voltage (V;,) and current (I;,), output voltage (V,), and
associated harmonics. For a detailed derivation, consult the
Rectifiers and Inverters class notes [10]
Vin *1 in :
Tap :Tcos(Zwt) +Higher Order Terms. €)
o

To tailor the LLM for accurate I, s current prediction,
data was gathered across multiple PFC loading conditions,
giving the model exposure to varied operating scenarios.
Figure 10 shows a sample of some of the collected data
where subplot (Figure 10a) shows the input current I;;,, sub-
plot (Figure 10b) shows the diode current I;, and subplot
(Figure 10c) shows the variable of interest; the capacitor
current I.,, ., This data serves as the foundation for the
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FIG 10 Experimentally measured data from a commercially available 90W PFC stage (see Figure 9). (a) Instantaneous input current (l;,) at
90W at 148V. (b) Instantaneous diode current (l;) computed via MOSFET gate signal on/off. (c) Instantaneous capacitor current (I ,,) see (3).
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FIG 11 Comparing experimental and predicted values for the
experimental FFT fine-tuned predictions for the single-phase
boost PFC (Figure 9) capacitor RMS current. Blue dots are cap-
tured experimented values while orange dots are predicted
using the fine-tuning model.

fine-tuning process, an essential step in enhancing the
model’s accuracy for predicting ripple currents.

Fine-tuning involves taking a general-purpose Large
Language Model (LLM) and adapting it to handle special-
ized tasks—in this case, predicting I.,, s in PFC circuits.
The process begins with feeding the model domain-specific
data, which it uses to learn the relationships between inputs
(like V;, and I;;)) and outputs (like I, ,¢)- Through iterative
training, the model adjusts its internal parameters to better
align its predictions with the task specific data [9], [11].

Fine-tuning not only enhances the model’s precision
but also allows it to handle complex, nonlinear relation-
ships without additional custom code, making it a highly
efficient solution for predictive tasks in power electron-
ics. Figure 11 presents a sample of the LLM’s performance,
with the predicted capacitor RMS values shown in orange
and the experimental values in blue. The fine-tuned LLM
model achieves high accuracy, reaching a Mean Absolute
Percentage Error of just 0.7% for the capacitor current RMS
predictions. A more detailed discussion on this topic is
available in [11]

Other Applications for Circuit Al
Circuit Al is equipped with a vast knowledge base derived
from multiple rich sources, including academic research
and industry standards, ensuring that the Al provides the
most accurate and up-to-date information to users. Engi-
neers can rely on Circuit Al to answer conceptual questions
about power electronics, such as troubleshooting experi-
ments, understanding and finding equations, and exploring
best practices in design (Figure 13). Furthermore, the sys-
tem can search the internet in real-time, allowing engineers
to pull the latest component datasheets, find the most
recent research papers, learn about upcoming conferences
(Figure 12), and even explore emerging technologies or
market trends. This feature empowers users to validate
their designs, source alternatives, and gather insights from
trusted sources quickly, all through a single interface. By
integrating these capabilities, Circuit Al not only streamline
design processes but also acts as a comprehensive research
assistant, allowing engineers to make well-informed deci-
sions with ease.

With tools like Circuit Al, engineers are empowered to
make smarter, quicker decisions, driving innovation and
accelerating product development.

Future Works
The future development of Circuit Al will focus on enhanc-
ing its integration with industry-standard tools to simplify
workflows and improve usability for electronic design engi-
neers. A key priority will be advancing its diagnostic capa-
bilities to enable more accurate fault detection,
optimization, and predictive maintenance. Additionally,
expanding its knowledge base and introducing more
advanced function-calling features will enhance precision,
streamline complex tasks, and increase overall productivity.
These advancements will empower organizations to achieve
greater revenue growth by improving efficiency and opti-
mizing resource utilization.

Circuit AI will allow engineers to dedicate more
time to innovative product development rather than
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WBG Semiconductors: Advances & Upcoming Conferences C

Chat with our virtual assistant to get help with power electronics.

While GaN and SiC devices offer significant advantages, challenges remain in terms of cost, integration into existing systems, and achieving higher
voltage capabilities for GaN devices. Continued research and development are expected to overcome these hurdles, making these technologies
more accessible and cost-effective [4:12tsource] [4:8tsource]

These advancements in GaN and SiC technologies are driving the development of more efficient and compact fast chargers and renewable energy

systems, paving the way for broader adoption and integration into modern power grids and consumer electronics.

What are some upcoming IEEE conferences on WBGs @

Here are some upcoming IEEE conferences focusing on wide bandgap (WBG) semiconductors:

2024 IEEE 11th Workshop on Wide Bandgap Power Devices & Applications (WiPDA)

Date: November 4 - 6, 2024

Location: Dayton, Ohio, USA

Details: This workshop is a premier technical conference focusing on the latest developments in wide bandgap (WBG) and ultra-wide bandgap

semiconductor technology. It includes technical sessions, tutorials, and networking opportunities

For more details and to register, you can visit the IEEE Power Electronics Society conference page or the WiPDA website

FIG 12 Other applications of Circuit Al: Searching the internet for specific WBG Semiconductor news and lat-
est conferences (results as of 21 September 2024).

Optimizing Three-Phase Inverter Control Under Unbalanced Loads C

Chat with our virtual assistant to get help with power electronics.

B

@ Hello! How can | assist y

How would you optimize the control algorithm of a three-phase inverter operating under unbalanced load conditions to ensure minimal total
harmonic distortion (THD), while maintaining efficiency and thermal limits across varying environmental conditions?

Optimizing the control algorithm of a three-phase inverter under unbalanced load conditions to minimize total harmonic distortion (THD) while
maintaining efficiency and thermal limits involves several steps. Here's a chain of thought process to approach this optimization:
Understand the Problem:
Unbalanced loads can cause uneven phase currents, leading to increased THD.
Minimizing THD is crucial for maintaining power quality.
Efficiency must be maximized, and thermal limits must be respected, especially under varying environmental conditions.
Control Strategy Selection:
Choose an advanced control strategy such as vector control (Field-Oriented Control) or Direct Torque Control (DTC) for precise control of inverter
outputs.
Consider implementing a real-time adaptive control algorithm that can adjust to load changes and environmental conditions.
Implement Advanced Modulation Techniques:
Use Space Vector Pulse Width Modulation (SVPWM) or Sinusoidal PWM (SPWM) to improve the waveform quality and reduce THD.
Implement harmonic compensation techniques like active harmonic filtering
Incorporate Feedback Mechanisms:
@ Use real-time feedback loops to monitor current, voltage, and temperature.
Implement sensors to gather data on environmental conditions, such as temperature and humidity, which can affect thermal limits.
Thermal Management:
Use thermal modeling to predict heat generation and dissipation under various operating conditions.
Implement active cooling systems or thermal derating strategies to manage heat effectively.
Optimize Control Parameters:
Use optimization algorithms like Genetic Algorithms or Particle Swarm Optimization to fine-tune control parameters for minimizing THD and
maximizing efficiency.
Consider machine learning approaches to adaptively optimize parameters in real-time

Simulation and Testing:

Simulate the control system using tools like MATLAB/Simulink to test performance under different scenarios.

Conduct hardware-in-the-loop (HIL) testing to validate the control strategy in a controlled environment before full-scale deployment.

Iterative Improvement:

Continuously monitor the inverter's performance and refine the control algorithm based on real-world data and feedback.

By following these steps, you can develop a robust control algorithm that minimizes THD, maintains efficiency, and adheres to thermal limits across
varying environmental conditions. Would you like more detailed information on any of these steps or assistance with simulations?

a

FIG 13 Other applications of Circuit Al: result from the language prompt, “How would you optimize the con-
trol algorithm of a three-phase inverter operating under unbalanced load conditions to ensure minimal total
harmonic distortion (THD), while maintaining efficiency and thermal limits across varying environmental
conditions?”
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time-consuming manual processes, fostering greater cre-
ativity and progress. Furthermore, these improvements
will support in restructuring workflows and aligning orga-
nizational processes for maximum productivity. Ultimately,
these upgrades aim to establish Circuit Al as a key tool for
electronic design automation. By aligning with the inno-
vative methodologies promoted by the PELS community,
Circuit AI will contribute to the advancement of power
electronics design, driving industry best practices and sup-
porting the evolution of this dynamic field.

Conclusion

The Circuit Al tool has been shown to be a useful tool in the
field of power electronics design, streamlining processes
that have traditionally been manual and time-consuming. By
integrating OpenAl's GPT-40 model with its function-calling,
code interpretation, and file search capabilities, Circuit Al
has been shown to simplify component selection, optimize
BOM costs, and accelerate key calculations like switching
and conduction losses. As demonstrated through real-world
applications such as the PMP10532 Fly-Buck Power Supply,
the tool allows engineers to automate the search for compo-
nents, can find alternatives, and even compute critical elec-
trical parameters like MOSFET losses. The fine-tuned LLM
model has been shown to have high accuracy in predicting
the capacitor rms current in PFC circuits.
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