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ASSIGNMENT OF INVENTION

This Assighment of ivention {the "Assignment”) is betwaen DONGRUAN CHANGGONG
MICROELECTRONICS LTD., a corporation duly organized in the People’s Republic of China
and having a place of business at 401, 8% Building, Innovation Sci&Tech Park, SongShan Lake
High Tech Development Zone, Dongguan, Guangdong, China 523808 (the "Assignoer”) and
INNCOVISION SEMICONDUCTOR ING., a carporation duly organizad in the Prople’s Republic
of China and having a place of business at 401, 8# Building, Innovation Sai&Tech Park,
SongShan Lake High Tech Development Zone, Dongguan, Guangdong, China 523808 {the
“Assignee’} and is sffective as of the fatast data in the signature block below. Assignor and
Asgignee may be referred o, individually, as a "Panty” or collectively, as the "Parties’,

WHEREAS, Assignor has legafly changed its operating name to Assignes, and Assignor
remains the same legal entity as the Assignes;

WHEREAS, GUANGHUA YE is the inventor of the concepts and tachnologies known as
"SYNCHRONGUS CLOCK GENERATOR CIRCUIT FOR MULTIPHASE DCG-DOC CONVERTERS
under the Patent Application No. 17,338,985 (filed on §6-05-2021) and more sperifically
describad in Exhibit A aBlached hersio {collectively referred o as the "invention™);

WHEREAS, Assignor is the lawiul owner of all proprietary rights, including, bt not limited to,
patents, copyrights, rade secrets, frademarks, and other associated gond will, registrations, and
rights in the Invention {collectively, the *Rights™); and

WHEREAS, Assignes wish o acquire the ownership of the Rights to the Invention,

ROW, THEREFORE for good ard vaiuable consideration, the receipt and suificlancy of which
are heraby arknowdedgad, the Parties hereto agres as follows:

Assignor rrevocably assigns to Assignee alf Rights, title, interast, and other rights in the
invention including, but not limited o

{1} all copyrights, trade secrets, rademarks and associated gond will and all patents which may
be granted on the Ihvantion:

{2) all applications for patents (including divisions, confinuations in whole or part or subshitute
applivations) in the Unitad Statss or any forsign countries whose didy it 15 1o issue such patents;
{3} any refssuss and exiensions of such patents; and

{4} all priority rights under the International Convention for the Protection of Industrial Property
for every member couniry,

Assignor represents and warrants that: (1) Assignor is the only currant legal owner of all Rights,
tife, interest, and other rights in the Invention; {2) such Rights, e, interast, and other rights in
the invention have not been previcusly licansed, pledged, assigned, or encumbersd in any way,
shaps, or form o any party other than Assignor, and (3) this Assignment does not infrings an
the rights of any other person. Assigrnor agraes to fully cooperate with Assignee and to execute
and daliver all papers, instruments, and assignmertds as may be necessary to yest all Rights,
title, Interast, and other righis In the Invention In Assignor. Assignhor further agrees 1o testify in
any legal procesdings, sign all lawful papers and applications, and make all rightful oaths and
generally do everything possible to ald Assignee o obtain and enforce proper protection for the
nvention in all countries.
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Each Party acknowledges and represents that each Party has carefully read and fully understands
alt of the terms and conditions set forth in this Assighment including, without limitation, seeking of
independent lagal advice with respect to the lerms and conditions of this Assignment, Each Party
further acknowledges and rapresents that each Party will be entering into this Assignment fresly,

knowingly, and without ceercion, and based on its own judgment.

Except as otherwise set forth herein, each Party shall bear its own costs and expenses in
performing this Asaignment. If any provision of this Assignment is held by a court of competent
jurisdiction to be contrary to law or public policy the remaining provisions shall remairt in full
force and effect. Mo tenn or provision hereof shall be desmed waived and no breach consented
to or excused, unless such waiver, consent or excuse shall be in writing and signed by the Panly
claimed to have walved or consented. Should either Parly consent, waive, or excuse a breach
by the other Party, such shall not constitute consent to, waiver of, or excuse of any othar
different or subsequent breach whether or not of the same kind as the original breach.

This Assignment is the entire understanding and agreement between the Parties hereto with
respect to the subject matter of this Assignment and mergas and supersedes all prior
communications, understanding and agreements, written or eral, and no amendments shall
bacoma effective without writien agresment signed by the Partiss hersto,

Each signatory below represents and warrants that it is duly authorized to sign, execute, and

deliver thiz Assignmeant on behalf of the Party it represents:

DONGGUAN CHANGGONG MICROELECTRONICS LTD.

{(ASSIGNOR)

Narhe: XUENING LI

Title:

. j,.-"\ 5 {'(,-‘ 3
Signature: ,__)ﬁ-:‘.‘.....*..#;f** o
P ool }

Date: January 1, 2023

INNQVISION SEMICONDUCTOR INC.
{ASSIGNEE)

Name: XUENING L}

Title:
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EXHIBIT A
INVENTION DESCRIPTION

in general, this disclosure describes an embodiment of an invented synchronous clock
generator gircult for multiphase DC-DC converter. Assuming the phase number is N, the
proposed synchronous clock generator circuit comprises a front-end buffer, a ramp signal
generator, a voltage reference gensrator circull, a set of comparators, a selof pulse generators,
and & pulse combination circuit. The voltage buffer generates a reference voltage - VREF_B,
which is.identical to the input reference voltage - VREF but with enhanced driving capability.
The voltage refarence generator circuitis used o generate equally divided voltage reference,
VREFZ2-VREFN, based on the configured phase number. it comprises a set of identical resistors
connected in seties bétweery the VREF_B and the ground. Also, there is a pull-down M-
MOSFET connected to each node hetween two adjacent resistors. in this way, by controliing the
onfoff state of each N-MOSFET, the circuit can generate reference voltage, VREFZ-VREFN,
that meets the reguirement of configurad phase number. The ramp signal generator clrouit
nonsists of a constant current source, a capacitor, and an N-MOSFET. The constant current
source keeps charging the capacitor to generate the ramp-tp voltage signal — VRAMP, which is
compared to the reference valtage, VREF_B. The oulput of the comparator is then fed into & 10~
nano-second {ns) pulse generator, This 10-ns pulse gererator generates & 10-ns width pulse
whenever it detects a rising edge frons the comparator's output. The output of the pulse
generator, CLK_PULSEY, drives the N-MOSFET that is used for resetling the capagcitor. In this
way, VRAMP becores a saw-tooth waveform, which ramps between 0V to VREF _B, and the
CLK_PULSET signal's frequency is the same as the saw-tooth waveform frequancy, which is
defined as the synchronous loop frequency. Similarly, for the other valtage references VREF2-
VREFN, there is a comparator that compares sach voltags reference with the VRAMP signal.
The oulputs of these comparators are connected to 30-ns pulse generators, which generate the
clock pulse signals: CLK_PULSE2-CLK PULSEN, respectively. These clock pulse signals
along with the original CLK _PULSE1 signal are all at the same frequency but egually
imterleaved over one period. Finally, these clock pulse signals are combined into the required
synchroncus clock signal, SYNC, by a set of "OR” gate circuits. Therefore, the 10-ns puise ¢an
be identified as the master clock pulse, and the 30-ns pulse can be identified as the slave clock
putse. Also, the pulse frequency of the signal SYNC is N fimes of CLK_PULSET's frequency.
There are two exiraordinary features for the proposed synchronous clock generator circuil. First,
the synchranous loop frequency is not dependent ot the configured number of phases,
Therefare, the synchronous clock generator can maintain very stable synchronous loop
frequency and equally interleaved phase shift even when the number of phases changes
dynamically, which greatly improves the stability of the multiphase DC-DC converter, Second,
the master clock signal and the slave clock signal are distinguished by their different pulse
width. N additional signal Is needed to identify the master clock so that the totat number of pins
are reduced, and the circuit layout is simplified.
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