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Natural Language Description

“This section first describes the definition of the novel 8-bit floating-point data format HiF8, including the support for special
vvvvv nsideration and design issues for HiF8 will be explained.

nario requi paper the 8-bit
leaming usage. On the basis of the IEEE 754 (1), HiF8 defines an additional dot field. Therefore,
as listed in Table [} a sign field, a dot field, an exponent field, and a mantissa field.

Specification

(Machine Learning Model)

(C Reference Model)
ESL

(Chisel)

RTL Code

Netlist
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Divisor

Back at the time, using 3DS Max for rendering broadcasting animations, | would run into the problem on a weekly basis. Animation rendering batches would fail at
a specific frame which would cause the Pentium to freeze. The frame could not be rendered at all, so | would instead render the particular frame on a 486 while the
Pentium skipped it and carried on with subsequent frames.

Raytracing was particularly problematic. It wasn't a rare error at all iny experience.
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IBUESET: Simulation/Emulation?

multiplier DUT
result E:>
multiplicand Generate
Stimulus
(testbench) ©| Refernece
Simulation speed: 4.5 GHz Model
* 16bit * 16bit: 2”32 patterns => 0.95 second oae
*  32bit * 32bit: 264 patterns =>129.98 years

Check
Result

XFEZDatapathiBEE, EF552aSimulation/emulation

=AML
Intel 08 EEFFLEXTCPURNZC £ ZE(E FFFormal ;
Huawei 18 FFLEXTICPU ALUE F R (EHFormal #7732 1iF

Simulaiton/Emulation
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Show that for any integer n > 4, we have n? < nl.

theorem induction_ineq_nsqlefactn (n:N) (ho: 4<n):nA2<n!:=sorry

Understanding the Problem
‘We need to show that for any integer n > 4, the inequality n? < n! holds. Here,

n! denotes the factorial of n, which is the product of all positive integers up to 7.

Proof Sketch

To prove this formally, we can use mathematical induction. Here's how the
induction would work:

1. Base Case: Verify the inequality for n = 4.

2. Inductive Step: Assume the inequality holds for some k = 4, i.e., k? < k!.
Then show that it holds for k + 1, i.e., (k + 1)? < (k + 1)!.

£ chain-of-thought by DeepSeek-V3
Lean 4 Proof Structure

theorem induction_ineq_nsqlefactn (n: N) (ho:4<n):nA2<n!:=by

have base_case:472<4!:=hy

sorry
B haveinductive_step: V k24,kA2<k! > (k+1)A2< (k+1)!:=by

sorry

have final_proof: ¥ n24,n*2<n!:=by
sorry

sorry

El Recursively Solve Subgoals by DeepSeek-Prover-V2-7B

lemma inductive_step (n : N) (ho : 4 < n) (base_case: 4 2<4 1)
SV k24, kA2<k! > (k+1)A2<(k+1) 1= by
sorry

Synthesize into Complete Formal Proofs

theorem induction_ineq_nsglefactn (n:N) (ho:4<n):n”2<n!:=by
have base_case: 42 2<4|:=by
simp [Nat.factorial]
have inductive_step: V k24, kA2<k! > (k+1)A2<(k+1)!:=by
intro k hy h,
simp_all [Nat.factorial]
nlinarith
have final_proof: ¥V n24,nA2<n!:=by
intron hn
induction' hn with k hk
case refl => exact base_case
case step =>
apply inductive_step k hk
exact by assumption
apply final_proof
exact ho

BHIHESA (DeepSeek-Prover-V2)

« HEF(condition/subject to): n>=4 /

FEREHIIERRRELE (Modelling ) B#F LR MERTR, FHRRKEREITKEE (Solving)

+ iEBA (prove)
« XfE2E (solver)

Verification

Target

= Modelling

Z: BUFE#RATLE

sva . golden spec

bit-level: aiger/cnf;
word-level:
smt2/btor2;

S =

DUT

7

M DUTETLLE
RTL ., netlistZ

n"2 <=n! /

EIBERAESleans /

Solving
bit-level:
sat/sca;
word-level:
smt/theorem
prover;

B IRIE

DUT
dut.out =0
SAT solver

ERER BRI B AR AR BIFT RO
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Done
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Assertion-Based VIP

= Certification of
AMBA 3/4/5 checkers

= Popular standard
protocols

* Configurable,
illustrative, optimized
for farmal

Jasps

Common Database | Common Interface | Simpl

9

Formal Property

Sequential Equivalence

Verification App Checking App
= Black-level or end-to-end | = Sequential, temporal,
properties and functional
= Interactive debug, what-if equivalence
and constraint setting = Reference versus
* High performance and modified RTL
capacity = Side-by-side debug
= Full chip caparity
CSR G2
Control/Status Register Connectivity
Verification App Verification App
= CSV or IP-XACT input = C5V or IP-XACT input
- C ive access * Subx and chip-level
policy checks connectivity
= Standard and proprietary |~ Conditional,
protocals combinational, or
sequential connections
¥
DESIGN N
Design Coverage Low-Power
Verification App Verification App
= Provides formal = Verifies power-aware
coverage metrics formal model
= Analyzes property set * RTL and power intent
completeness file inputs
* Shows verification from # Structural, functional,
bounded proofs and sequence checks

Higher Capacity

Verify complex 100M+
gate designs

Visualize™
Interactive Debug

Modify/create properties
on the fly to explore
design behavior

id® Apps

&

d Interaction Between Apps | Flexible Deployment

-

Superlint Clock Domain
App Crossing App
= Comprehensive RTL lint = Full structural and
checks functional checks
- ically d = bility injection

advanced formal checks

= Integrated violation
debug, reporting, and
waiver handling

UNR

Coverage
Unreachability App

= Praves reachability of
coverage holes

= Simulation coverage DB
and RTL inputs

= Nao formal expertise
required

y
of

Security Path
Verification App

= Identifies secure data
leakage paths

= Verifies data sanctity
and fault-tolerant
security

Increase Throughput

Utilize multiple proof
engines on parallel
COMpUte resources

Model Checking

flow with simulation

= State-of-the-art graphical
debug and waiver
handling

PROP
X-Propagation
Verification App
= Automatic property
generation
= Unexpected X
detection and debug

AN

o

Functional Safety
Verification App

= Analyzes fault list
for untestability

* Formally analyzes
fault propagation

* Integrated in Functional
safety Solution

Wider Deployment

Proliferate across
engineering teams

Impl. Model
C/C++/RTL

VC Formal DPV

Transactional Equivalence Checking

Assume :X >C

Equal

et o O I O O O

Compare
Qutputs

Debug Datapath

Signoff

Counter-Example

RTL

Design Compiler or
Fusion Compiler

Figure 1: Formality equivalence checking solution

IC Compiler Ii

SAT/SMT
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Al Graphics, Processor Designsf{ME & = HFormal TR -> Datapath Formal3&iiF

= > endoro
Synopsys Delivers 100X Faster Formal Verification Closure for Al, Graphics, and Jasper Formal Verification P|a't'f:0rrT'lm
Processor Designs
Smart formal verification apps developed for C/C++ and Proper.
VC Formal Datapath Validation Application Enables Broad Market Adoption of HECTOR Technology e B oei i tho

Share: B>NB8 Xinfs deglupicycle
MOUNTAIN VIEW, Calif, May 23, 2019 /PRNewswire/ ~
Highlights:

« VC Formal Datapath Validation application delivers over 100X speed-up in formal verification between a reference C/C++ algorithm and RTL

design implementation over conventional techniques
« The new app integrates VC Formal's debug and usabilty features enabled through Verd with proven HECTOR technology

il L ‘
Neéw Ballohg Baseband
26 MOdem Systate, it https://news.synopsys.com/2019-05-23-Synopsys-Delivers-100X-Faster-

ig =] l 5 i | i g e ! Formal-Verification-Closure-for-AI-Graphics-and-Processor-Designs ) . . o
| : ! Find More Bugs in Less Time, Earlier in
NPU @Synopsys Formal the Design Process

The Cadence Jasper Formal Verification Platform consists of formal
[[verification apps at the C/C++ and RTL level|They use smart proof
technology and machine learning to find and fix bugs and improve

OVERVIEW

verification productivity early in the design cycle

https://www.cadence.com/en_US/home/tools/system-design-and-
verification/formal-and-static-verification.html

@XCadence Formal
BRI T &

https://www.x-epic.com/index.html#/zh/business EsseFormal
SRMETREHRRIETATE [ 2C10-RTURTL o NetistSNIIELE]. BEWIELS, MRE

== -
Q@IEEE Formal
FELAWIEApps, BETHFICIRITHE NN, ATHIGTHEIRPNS MR TREEIIRRSR, %

/&Xﬁ/f\ gu_nvjﬁ}jfTI/g THRAAENCNERCAARR, ESEEBREFHR, KEREAFPKITNE. BERITTEY

.

ﬁg‘; 9 02 0 S o C https://www.gwxeda.com/product/2.html

@ERDB Formal
xPUERIJ/DSPERI/ISPEB %R F B RIEPXT & S A Signoff
(i ENXAERA IR MESS . ERttERLicenseRBN TR

Zf GalaxEC HEC

TaiShanV120

il | = ] ! @2.15Ghz
_' o 2 e ¥ AT |25 rwAsiqu L2 é ‘7
aLia i ¢ #*TaiShanV120 S ’
GI l ] 3 i [®2.65Ghz

SN EMERIETR

GPU CU3
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Formal i A HABIVHE =KX

erGol

IHA
(0

Apps
Interaction Between Apps | Flexible Deployment

3] g @ ()

=f. Mo Impl. Model
Formal Property Sequential Equivalence Superlint Clock Domain
Apy

Ja;
Common Database | Common Interface | Simg

Verification App Checking App p Crossing App i JRT c{c++IRTL
« Black-level or end-tovend | » Sequential temporal,  + Comprehensive RTLlint |+ Full structural and
s and functional checks functional checks
« Interactive debug, whatf | equivalence + Automatically generated | = Metastability njection
and constraintsetting  * Reference versus advanced formal checks  flow with simulation
« High perormance and | moified RTL + Integrated violation « State-of-the-art graphical
capacity » Side-by-side debug debug, reporting. and debug and waiver
= Full chip capacity waiver handling handiing VC F I D PV
e | CSR ) NR X : : :
u e Transactional Equivalence Checking
Assertion-Based VIP Contral/Status Register Connectivity Coverage X-Propagation
Lo ificati Verification Ay ility App Verification A
« Certifcation of
AMBA 3/4/5 checkers = CSV or IP-XACT input * CSV or IP-XACT input + Praves reachability of * Automatic property
« Popular standard « Comprehensive access |+ Subsystem and chip-level | coverage holes. generation
protocols policy checks connectivity « Simulation coverage DB » Unexpected X x
= Configurable, = Standard and proprietary  + Conditional, and RTL inputs detection and debug Assume
ustrative, optimized protocols combinational, or * No formal expertise: Comnae
forformal sequential comnections | required Equal Lomp:
o ’ y. e R R ] >
4 AN
DESIGN (.:\‘ o éié
Design Coverage Low-Power Security Path Functional Safety
Verification App Verification App Verification App Verification App
= Provides formal * Verifies power-aware * Identifies secure data  Analyzes fault list
coverage metrics formal model leakage paths for untestability
« Analyzes property set « RTLand power intent. * Verifies data sanctity + Formally analyzes
completeness file inputs. and fault-tolerant fault propagation
« shows verification from + Structural, functional, security * Integrated in Functional
bounded proofs ‘and sequence checks safety Solution

Debug Datapath
Counter-Example Signoff

Higher Capacity Visualize™ increase Throughput [l Wider Deployment
Interactive Debug
Verify complex 100M+ Utifize multiple proof Proliferate acro:

gate designs ylcreate praperties. engines on parallel engineeting teas
on the flyto explore compute resources
design behavior

Model checking TE : Cadence JasperGold Datapath3@ilE TH: Synopsys Hector
o vVEEGalaxFV o OHEEZEHEC
o XN KXFormalMC « HXNKAveCEC

4 EsseFPV «  EfRUE EsseFECT

ERNEDA BN ABREARAE
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Formal Property Verification: A case study

In order to verify our design we must first define properties that it must satisfy. For example, there must
never be more than there is memory available. By assigning a signal to count the number of values in
the buffer, we can make the following assertion in the code:

a_oflow: assert (count <= MAX_DATA);

// address generator/counter

module addr_gen It is also possible to use the prior value of a signal for comparison. This can be used, for example, to

’;(( PRITEEIE M’:i—DATAzlﬁ ensure that the count is only able to increase or decrease by 1. A case must be added to handle
input en, clk, rst, 5 0 . : o
output reg [3:0] addr resetting the count directly to 0, as well as if the count does not change. This can be seen in the
o following code; at least one of these conditions must be true at all times if our design is to be correct. T o
initial addr <= 0; Time
clk=0
// async reset a_counts: assert (count =0 data_count[4:0] =00

// increment address when enabled i
always @(posedge clk or posedge rst) || count == $past(count) 5, :

if (rst) || count == $past(count) + 1 zen

. aqgn<=fé || count == $past(count) - 1); - wﬁ?j

eLse 1 en egin raddr[3:0] =

if (addr == MAX_DATA-1) waddr [3:0] =0

elsead‘” =0 As our count signal is used independently of the read and write pointers, we must verify that the count rskip=0

addr <= addr + 1; is always correct. While the write pointer will always be at the same point or after the read pointer, the RS

endmodul:nd circular buffer means that the write address could wrap around and appear less than the read address.
So we must first perform some simple arithmetic to find the absolute difference in addresses, and then —
compare with the count signal.
a7 (51%k)
FIFO (1t Counter Example

assign addr_diff = waddr >= raddr
? waddr - raddr
: waddr + MAX_DATA - raddr;

a_count_diff: assert (count == addr_diff
|| count == MAX_DATA && addr_diff == 0);

Formal asserts
ref: https://yosyshq.readthedocs.io/projects/sby/en/latest/quickstart.html#first-in-first-out-fifo-buffer

EZRE R BRI IR T B s AR BT /O 9



—. FrghEn=>MeIETR

L)

X LLMAXPURY SR - =2 RIiRSED

Er12uES )

— Natural Language Description

Specification

(Machine Learning Model)

(C Reference Model)

vitis hls (Chisel)

ChatDV, etc

> RTL Code

Netlist

2 HiFloat8

‘This section first describes the definition of the novel 8-bit floating-point
v s f

ERER BRI B AR AR BIFT RO

BFImpIEEER :
MEFES TR BLEL T Spec

‘An example of current NLAOpt dataset

A theme parklmn ports its Vi around the park either by scooter or
scooter can carry 2 people while a rickshaw can carry 3 people. To avoid excess
pollution, at mo: 140% of the vehicles used can be rickshaws. If the park needs w
tran pon at least 300 visitors, minimize the total number of scooters used.

kth

EFIImAICoding Agent:
MAREX B E L IEFEAICIURS/ ChiselCi/RTLICH

EFlim+graph#iAgent:
MBBRE 1S B 1 7 IE RGP 2

LEREEDNIBEIRIT: BRERY
Large Circuit Models
Circuit Foundation Models

LLMBI LA ZE H R VIR TR
=>iQItE®

FEZ0gE

10
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HFElRREBEBERSSFMERERIAS 2D =R

2f. Moc Impl. Model
CHIR C/C++/RTL \ 4
v
. Design Compiler or
gty Fusion Compiler
VC Formal DPV Y
y

RTL

Transactional Equivalence Checking

A
Assume 3 >C Compare
Equal =
Rl T ‘ -
Formality IC Compiler Il

Debug Datapath m
Counter-Example Signoff

Figure 1: Formality equivalence checking solution

LASynopsys Hector/Cadence C2RTL 71CZ LUSynopsys Formality/Cadence Conformal 71CZ
C-RTL: RTL-Netlist:
Transaction Equivalence Checking Combinatorial Equivalence Checking
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it floating-point data format HiF8, including the support for special

nnnnnnnnnnn

— Natural Language Description

ing usage. o.umn.s sof e IEEE 154 []Hl—'&deﬁncsmndd: tooa dt ed e fore,
sted in Table T} a si field, an exponent field, an

Specification

(Machine Learning Model)

(C Reference Model)
ESL
vitis hls (Chisel) .
ChatDV, etc
> RTL Code
Netlist
HF /5l
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LLMES X FHETITERENXT
ST 9 G I e

Verification shift-left:
Find More Bugs in Less Time,
Eariler in the Desing Process

O

SYSTEM LEVEL bkl

OODLLL

3 DAYS DELAY

ONORONONO!
ORIORECIONO)

TRANSISTOR LEVEL
3 WEEKS DELAY

Cost due fo the delayate time-to-marke! revenue (055

@ Bug Fix Time

12
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stas P ccennces: LLMBJRTHTRVIOITSERNENXT
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Specification

(Machine Learning Model)
Datapath

(C Reference Model)
2 (Eg,
end-to-end ISP CNNAZRE I VerilogiH 1 T7FEM
MIIE ( EFEXLFK)

vitis hls (Chisel)

ChatDV

> RTL Code

Netlist
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— Natural Language Description

This socton st descrbesthe defidon of the ove & 4 e oot dtsformt HIFE,nludin th sappot fox spocal
values. Then, some consideration and design issues for HiF8 will be explai

LLMES X FHETITERENXT
ST B9 B 1 2

MBI

Specification . ~ BN F 3 i
e . S il'.l |l| Wu': ﬁ’l\i{\:
o ‘ i e

Machine Learning Model Code
( Datapath © ) Agent I r F CodeV
(C Reference Model) - . ( -
_o @E.g.,

vitis hls (Chisel) * W_ B2 Code agent ASpecE ¥ Chisel, THEE:(

- 1T Code agent M SpecERLC RM, IHEE :)

val inReady_div = Output(Bool())

ChatDV - JBidChiselfICRMINBEXSTF, SEARIUEChisellNIEFRE
> RTL Code =>Chiself{]C RM S\ L6 IE
Netlist
HEE
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BE1. Formall JHEF0 Bk 24 a0 {ay f2AE ?

Abstraction Techniques for Complex DUT:

@ verification [Run & Verify] 1) Case splitting
“ Engineer .
l[ . e ,L 2) Cut-point/black box
sk, IP/subsys/SoC 3) Assume guarantee
ouv PS5 Model Test Generator €
Specification |~ | [Vesification Intent] [—3» [EDA Tool] \l‘-esrri;c:tfl:n | | | |
A(N-bit) B(N-bit) A(N-bit) B(N-bit)
l l l D Comf)zrzessor \{
i : 1010 H ;
Verification Environment, Testcases & Scripts BESeneatin DC ,,:,'2 X (1) (1) (1) (1) Typlcal fime cost
SystemVerilog [ UVM | C | Python ; Stagel T—(()T(l) 8 0 ] FP Add 0.5}101/!7" - Zdays
Simulation | Emulation [ Acceleration | FPGA Prototyping Compressor Tree 8 (1) 8107 T ° FP Mlxll Zdays _ 2 Weeks
age. O .
J o2 Hol 0 e  FPDiv: I - 6 months
0T T 00TO
000 0
Full Adder
| Full Adder |

= FormalSﬁi{EJ:ginm_%_ Re!ult 00110010
o XHMARZEM . FAUMN . BIUERES . ERKIES

EE (FEHHMREND) | SVAERBEHIEERE  BER+=H
*  4000+¥RIETFEIH, RBE200+ A={EMAFormal TR . BIFTRRIFS MFormal REREERAT, FRK
case REIRIIREE, FormalliiifcostrIBEE— 1M EIE R

PAEZE R
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Time Cost for C2RTL verification (setup to fully proven) @)
. Shoy st 'for anAy infegern BOTHImOURSEl Bl Recursively Solve Subgoals by DeepSeek-Prover-V2-7B
. TCL reflnement Ioop to run Correctly theorem induction_ineq_nsqlefactn (n : N) (ho:4<n):nA2<n!:=sorry Iemmakinducktive_st:p(néfl) (?O:4S(:) (b?se_case:Al*zsa[)
:Vk24,kr2<sk!>(k+1)A2<(k+1)!:=by
+ fix constraints to run correctly e e A e s e e o e =
n! denotes the factorial of n, which is the product of all positive integers up to n. T ——
» fix C&RTL input/output mapping P Sketch e
To prove this formally, we can use mathematical induction. Here's how the
TCL refi t1 t 1 Bss Caser Verty e ey form = 4
. K : Veri e ing it =4,
re |nemen Oop 0 Converagence 2.lndllcﬂveStoip:Assumeﬂxeinequaﬁ!yholdszforsomck=4,i.e.,kzsk!4 i have inductive_step: V' k>4, kA 2<k | > (k+1)A2< (k+1) 1= by
= . i . . Then show that it holds for k + 1, i.e., (k + 1)* < (k + 1)!. o ki he
+ try case spliting, rerun, might still inconclusive. however we 425 chaina-hought by DepSecev3 simp_al [Nat factorial]
nlinarith
ﬁ nd the bOtﬂeneCk ras Lenn41’roo.fs¢rllf!|mv3 have final_proof : ¥ n24,nA2<n!:=by
. theorem induction_ineq_nsqlefactn (n : N) (ho:4<n):nA2<n!:=by intron hn
+ to prove the bottleneck, try A, inconclusive e case refl » et base case
= 2 5 have inductive_step: V k24,kA2<k! > (k+1)A2<(k+1)!:=b case step =>
« to prove the bottleneck, try B, inconclusive BB 2pply mducte_step ki
have final_proof: V. n24,nA2<n!:=by ) e)l(ac':nl:; as::omfptlon
. . By e
* proved a tiny step p
- 1. Decon.lpose a 2. Solving Sub-goals
» proved all properties fheorern fnto sub-gonl recursively with LLM
P prop 723 E@EA Wb BE IR HYRRES
L i -
Rerun the final worked TCL " A s wnrossr | sexx | DEEDSEEK

Prover

M 575 EHFormalT Efﬁﬁﬂ&s cal ability ’ =] 8B R T V15 BUF-REAH + RMaxTS + RLPAF  1S4IE - WRRSHILAR > AR

ﬁgﬁ%{%g Eg gEEQ : 1;@@-]& A Eﬁﬁi&ﬁgﬁﬁ Pﬁﬁ ’ 1:@ v2 FEAFHR + BT FRRMARBE—  ERVASRHR  SR>TRE

EE Lol s LLM ProverSLHI S Z¥Datapath B B 5HUERR ?
Industrial Examples: SEHILLMXY & 24501 B AR B si R F11RfE, F{EFormal T
xoodBH: 2000+ tlIIERIS, BRI, H— SRR

. FE—FE A A E T WK
rer: oy
https://www.bilibili.com/video/BV 1123 YQE9Y/?spm_id_from=333.1387.f JERR: Scalability
avlist.content.click&vd source=637e596cabafb504f6a386a96f7ec263 EISREE G SIS B A A Al il 16
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Tips for getting started:
1. Ask questions, edit files, or run commands.

. Be specific for the best

results.

2
3. Create GEMINI.md files to customize your interactions with Gemini.
4. /help for more information.

Gemini CLI update available! 0.1.5 - 0.1.7
Run npm install -g @google/gemini-cli to update

no sandbox

Knowledge
Generation,

Problem IEI

gemini-2.5-pro

Gemini Cli

Miscellaneous Knowledge

4.2. for Statements nunpy. kaiser(H,
The for statenent in beta

Python differs a bit fron Return the Kaiser
what you may be used to window.

in C or Pascal  [omit  The Kaiser window
for brevity] is a taper formed
Reverse a Linked List Dy jisihela Bezsel
Take prev, cur, nxt to function:

denote the previous node, [omit for brevity]
current node and next
node in the List [onit
for brevity]

Other Knowledge

x 1 error

Answer
Generation

Output

Feedback

G) Interpreter

module div (...); “timescale 1ns / 1ns
module tb;
always @...
begin if (clk !== )
cnt <= cnt + 1; $fatal("..."); —_
end aes
waa $finish;
‘ endmodule endmodule
Task Spec ° Compiler &
RTL et Generated design and test Simulator
—_—
[ {2is)
=== Your Task A Task Spec
_____ Generate a test e
RTL Design
Original dataset D LLM e & i ] Validated dataset D’
{spec, design} Test Generation 4+ jest 55'“”13“"/’" Talled: {spec, design, test}
e A FATAL: ./test.sv:128:
Prompt .Err.mMessase expected 18, got @
Your Task
Debug
Refinement Prompt Error Message
clk rst_n
Simulation tests the design l J,

1 en
—» data_out

empty

Synchronous FIFO

Formal proves the design Eg, EZLEFIFO

Simulation => hundreds of testbench
Formal => 7 SVA properties

Formal Env. 28 RERNFEA MR, MiZEREFERFFEHNIZKITERE; Golden
MFormalltf (=) IRITIEMH

TELoglENAgenFELFIEALBRIMRIE, s QFormal Feedbackif@/EREX
AgentfE N XIEH Self-debugging

iBH SimulationEESEN “LLM4xPU” ER RSB
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=. LLM+Formal

BE2, BRI RIFR Tt ?

Verification
Target Modelling Solving
bit-level: bit-level: yes
. Done
aiger/cnf; sat/sca;

1 understand. This is a baseline v2 test for generating IEEE 754 compliant floating-point multiplication units (FMUL) using Claude Code with wo l‘d—[e vel: wo ]’(I—Ie vel: no
= ) complete design freedom and unlimited iterations. The goal is to achieve 100% pass rate (330/330 tests) through unrestricted creative iteration.
& Assistant # DUT smt2/btor2; smt/theorem CEX
4 days ago Key aspects:

- Target: 32-bit IEEE 754 FMUL with 5 rounding modes 1)"() vel' i

- Testing: 330 test vectors (66 combinations x 5 rounding modes) - 2

- Approach: Unlimited iterations with complete design freedom
- Interface: Standard module with io_a, io_b, io_rm inputs and io_result, io_fflags outputs

Ready to begin unrestricted FMUL genera tion. F Ormal I /E\-ﬁ *E @ /E\ T :

AuEIR 1) Lint
FPU Agent using Claude Code and Simulation 2) PASS/FAIL

3) Fail with counter-example for simulation/debugging
tfloat £ %600+ testbench
B Festfloat £/ estbenc 4) B#EquivFusion, AIAZBITRAEMIER; E.g., COL Line Cov.

FMUL: 24 iterations, ~2 hrs

FADD: 17 iterations, ~1 hr FormalfE9“RTL& R IER R iR BYZ /O
Compare: 1 iterations Formal + Chip Design Agent: F|fFormalig & self-debugging_[R

MEm: Scalability

ERER BRI B AR AR BIFT RO 18
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FRIBAZ
On-going project: EquivFusion

Website: https://formind.netlify.app/ WeChat
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