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Design of FVF LDO
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I. Competition Task

AETERSENERIT—RAISEER, TI—ETFFVF (Flipped Voltage Follower) %5180
LDOBE MR, 1ZLDORIEIREBIIAINAIFEMSETERENIEX (A  Fully Integrated
FVF-Based Low-Dropout Regulator With Wide Load Capacitance and Current Ranges) , IEEE
Trans. Power Electron. 34(12), 11880-11888 (2019), T 2% TSMC 65nm GP,

SENBZTERTEBEAESHESE (Claude, GPT-4, Qwen%s) FHIEEEFLREL, BIYERE
REsERRRAE T ETHERTHSHIIERB S TR,

This competition requires participating teams to design an Al agent that realizes the automated
optimization design of an LDO based on the FVF (Flipped Voltage Follower) structure. The specific
circuit topology and basic parameter specifications of this LDO are detailed in the paper: "A Fully
Integrated FVF-Based Low-Dropout Regulator With Wide Load Capacitance and Current Ranges,"
IEEE Trans. Power Electron. 34(12), 11880--11888 (2019). The chosen process is TSMC 65nm GP.

Participating teams need to select a large language model (e.g., Claude, GPT-4, Qwen, etc.)
and build an agent framework independently. The optimization of circuit component parameters
must be completed by the agent automatically invoking circuit simulation tools.

=. &iHiE

Il. Design Specifications

2.1 BARHER
2.1 Input/Output Requirements

AIEREARFRI—ALDORIRIT BinSsUFABA, BEBARE. ¥HEE. DropoutB[E,
RAGREER. FHSHER. 3 sigmambBERE. REEER. BHBS. fEBESHE (REMEK
iBE. HWE. T9/ECEE) . BRPHLLEESSH (5IEXFRIETFEXE) .

SeEL TE R AHEEM AR BEDA T B THERIE, BH/RBER/BIRMER. (hEERER,

The Al agent shall receive a set of design target parameters for the LDO as input, including input
voltage, output voltage, dropout voltage, maximum load current, quiescent current, 3-sigma output
voltage accuracy, load regulation, output capacitance, load transient performance (load step
magnitude, slew rate, overshoot/undershoot values), power supply rejection ratio, etc. (These
parameters differ from the metrics in the paper).

Upon completing the inference and the process of invoking EDA tools for simulation, the agent
shall output the circuit/circuit netlist and the simulated performance metrics results.

2.2 ISIFEER

2.2 Verification Requirements

SENOFERMETEBNINEMERNES, IERRITTINERMYE. I EDFEEESHNK BIrSEH
E T,

Participating teams must provide a complete functional simulation environment to demonstrate
the correctness of their design. Verification must be tested on at least five sets of target parameters.

=. TR
I1l. Scoring System

RERAREMDIMNESHIFD L. THRERNEEHBEIGIERMEATRIEEM 5605, FIR
A0 HRIEE AN M RE R I T IIRLTED .

The competition adopts a scoring method combining a base score and weighted scores. Teams
that complete the basic functionality and pass verification will receive a base score of 60 points. The
remaining 40 points will be awarded based on a weighted evaluation of accuracy and performance.



3.1 Efits (6053)
3.1 Base Score (60 points)

IRITEEE T BIE TR IR RIEEIEN B A ERE, AEEPSANNERSHLLERE
BRSsiat, RIRRE600EMY. XER"SHEEH 2EMEEIIER, REETHFEER, &
ERIAEHFERERE,

IRITEEE ST BIE TLDOMIRTHRIEIEM BIMU A EARRRE, AEZDSANR B2 T
ERFEEMEFTMAPE, BREDCIERIER. MHBERE (MIBRE) . WHEENIER, BH
IR1GO0DEMD. AERMIBEHEINFE. BFSIERE. PSREFMEEE.

A design that can successfully run the complete inference and automated simulation workflow
for the LDO optimization, and successfully generate circuit netlists and complete simulations for at
least five sets of test target parameters, with correct circuit DC operating points, stable output
voltage (loop stability), and normal load regulation capability, will receive the 60-point base score.
Specific requirements for static power consumption, transient performance, PSR, etc., are not
mandatory for the base score.

3.2 %gEITS (409)

3.2 Performance Score (40 points)

FIRAODIRBLATNEDES: BES50% (20%3) , 148E850% (20%3) . EHEEEEELDOR
THETRAIRR, MHAEELDORIHER(HEISIEEREL.

The remaining 40 points are allocated according to the following weights: Accuracy accounts for
50% (20 points), Performance accounts for 50% (20 points). Accuracy primarily refers to the LDO
design's compliance rate with target specifications, while Performance refers to the number of
inference/simulation iterations required for the LDO design.

BETS (2053) XAR—HHINTE. FrE@EEEMIIERIAES, ESENN BiRSE
LDORIREF SR, EEMREREIR: #SHIR (TT and FF corner) | 3-sigmafgE, REEEER,
PSR@100KHz, PSR@1MHz, BF&SEGE, BT, RBESKERE. ERMGEE. SANREL
=+, LDOfEIR MR RITHMEEZHNAEE20:, EMAGRILAIRER. TEARA: BE
B89 = (ANERE / REERE) x 205,

Accuracy Score (20 points): Calculated using a normalization method. Among all teams that
pass the basic verification, the LDQO's performance metrics are tested on five sets of target
parameters. Main performance indicators: Quiescent current (TT and FF corners), 3-sigma
accuracy, load regulation, PSR@100kHz, PSR@1MHz, transient undershoot, transient overshoot,
load transient recovery time, area estimation, etc. Across the five test cases, the team with the
highest cumulative count of best-performing LDO metrics will receive 20 points. Other teams' scores
will be scaled proportionally. Calculation formula: Accuracy Score = (Team's Accuracy / Highest
Accuracy) x 20 points.

HREITS (2093) EEERERMERENSFENERME. EeeRAR BT HRIEFCR Hig>
BBRT S, RS RE AR S EARNER. RAE—WHE, HE&RMAINAE20S, Hitb
BAMRIRECHIITE.

Performance Score (20 points): Primarily examines the economy and accuracy of the agent's
inference. The fewer iterations or shorter the time required for the agent to achieve the target, the
more accurate the agent's inference and initial value estimation are considered to be. Normalization
is used, with the best-performing team receiving 20 points, and other teams' scores scaled
proportionally.

gIFmS (=S1043)

Innovation Bonus Points (Up to 10 points)

EERAERRITANRAZ L EERERNAMET LREEINNG, 51050, BEEAELR
HNEMHREEMBRERERESDND, BEE AR ERE52I15,

Teams demonstrating outstanding contributions in areas such as agent framework design or
optimization techniques may receive additional bonus points, up to a maximum of 10 points. The
automation level and versatility of the agent framework can earn up to 5 bonus points, and
algorithmic optimization techniques can earn up to 5 bonus points.

M. =3HH

IV. Submission Materials

4.1 BARRS
4.1 Technical Report

SHENOFREREX—MDIIRARS (PDFEIN) , AEBRERMERNRITERE. BHURIES
BESIT. itEE BRSERMMERNREHSHIAINANERE. RENSHTIAIRT B
REEFARILSE,

Participating teams must submit a technical report (PDF format), including the design concept
of the agent framework, quantification strategy and accuracy analysis, optimization methods,

interaction logs between the user and the agent framework, and any manual intervention involved.
The report should clearly explain the design ideas and key technical choices.

4.2 [FRESHE
4.2 Source Code and Scripts

T RIE R T ERIPYthoniRIHRIE, LAREREABERIMATIEE M. FRNBEREMEDAGEN
I EFENEARE. FEABNEESRNERE, BETFiFH,

Complete Python design code, along with agent-related scripts and configuration files, must be
submitted. EDA simulation testbench script codes must also be provided. All code should have
appropriate comments to facilitate review.

4.3 ISIER S
4.3 Verification Report

WIHREREESE AN REIRAERENNBIMUAERS. SZao1TRE.

The verification report needs to include at least five end-to-end inference and automated
simulation examples, along with a comprehensive analysis report.
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