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EAST Search History

EAST Search History

EAST Search History (Prior Art)

Ref
#

Hits

Search Query

N
\
iDBs
\
\
\
N

Default
Operator

Plurals

Time
Stamp

L1

491

VDD near2 ("1.0v" or "1.0 volt")

US-PGPUB;
USPAT;
USOCR;
FPRS;

EPO; JPC;
DERWENT;
IBM_TDB

OR

ON

2019/01/21
17:14

L2

1508

peripheral near5 ((voltage or power)
adj (range or level))

US-PGPUB;
USPAT;
USOCR;
FPRS;

EPO; JPC;
DERWENT;
IBM_TDB

OR

ON

2019/01/21
17:15

L3

17

1 and L2

US-PGPUB;
USPAT;
USOCR;
FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

OR

ON

2019/01/21
17:15

L4

3177

(memory near2 (chip or die or ASIC or
((integrated adj circuit) or 1C))) with
(peripheral near2 (circuits or unit or
section))

US-PGPUB;
USPAT;
USOCR;
FPRS;

EPO; JPC;
DERWENT;
IBM_TDB

OR

ON

2019/01/21
17:18

L5

1 and L4

US-PGPUB;
USPAT;
USOCR;
FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

OR

ON

2019/01/21
17:18

L8

22

((((volatile adj memory) or SRAM or ??
RAM) near2 (chip or die or ASIC or
((integrated adj circuit) or 1C))) with
(peripheral near2 (circuits or unit or
section))).clm.

US-PGPUB;
USPAT;
USOCR;
FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

OR

ON

2019/01/21
17:28

L9

52

Yuan-Der-Min.in.

US-PGPUB;
USPAT;
USOCR;
FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

OR

ON

2019/01/21
17:29

L10

32

Chang-Yen-An.in.

US-PGPUB;

OR

ON

2019/01/21
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USPAT;
USOCR;
FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

17:29

L11

113

Huang-Wei-Ming.in.

US-PGPUB;
USPAT;
USOCR;
FPRS;

EPO; JPC;
DERWENT;
IBM_TDB

OR

ON

2019/01/21
17:29

L12

8 and (L9 or L10 or L11)

US-PGPUB;
USPAT;
USOCR;
FPRS;

EPO; JPC;
DERWENT;
IBM_TDB

OR

ON

2019/01/21
17:29

L13

51

((((volatile adj memory) or SRAM or ??
RAM) near2 (chip or die or ASIC or
((integrated adj circuit) or 1C))) and
(peripheral near2 (circuits or unit or
section))).clm.

US-PGPUB;
USPAT;
USOQOCR;
FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

OR

ON

2019/01/21
17:30

L14

13 and (L9 or L10 or L11)

US-PGPUB;
USPAT;
USOCR;
FPRS;

EPO; JPC;
DERWENT;
IBM_TDB

OR

ON

2019/01/21
17:30

L15

79

((((volatile adj memory) or SRAM or ??
RAM) near2 (chip or die or ASIC or
((integrated adj circuit) or 1C))) and
(peripheral near5 (circuits or unit or
section))).clm.

US-PGPUB;
USPAT;
USOQOCR;
FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

OR

ON

2019/01/21
17:31

L16

14 and (L9 or L10 or L11)

US-PGPUB;
USPAT;
USQOCR;
FPRS;

EPO; JPC;
DERWENT;
IBM_TDB

OR

ON

2019/01/21
17:31

L17

3934

((memory near2 cell) and (peripheral
near5 (circuits or unit or section))).clm.

US-PGPUB;
USPAT;
USOCR;
FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

OR

ON

2019/01/21
17:37

L18

17 and (L9 or L10 or L11)

US-PGPUB;
USPAT;
USOCR;
FPRS;

EPO; JPO;
DERWENT;

OR

ON

2019/01/21
17:37
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EAST Search History

- | f1Bm_TDB : =
L19 {2289 ((memory near5 unit) and (peripheral §US-PGPUB;{{OR ON 2019/01/21
near5 (circuits or unit or section))).clm. {USPAT; 17:38
USOCR;
FPRS;
EPO; JPO;
DERWENT;
IBM_TDB
L20 1 19 and (L9 or L10 or L11) US-PGPUB; {OR ON 2019/01/21
USPAT; 17:39
USOCR;
FPRS;
EPO; JPC;
DERWENT;
IBM_TDB
L21 {78 ((dynamic adj random adj access adj US-PGPUB; jOR ON 2019/01/21
memory) or DRAM) near5 peripheral USPAT; 17:39
near5 (input$output or [$10) USOCR;
FPRS;
EPO; JPC;
DERWENT;
IBM_TDB
L22 {6 L21 AND ( (GO6F12/0238 OR US-PGPUB; {{OR ON 2019/01/21
GO6F12/063 OR G06F12/0692 OR USPAT; 17:39
GO6F12/0882 OR G06F13/4221 OR USOCR;
GO6F13/4278 OR G06F3/061 OR FPRS;
GO6F3/0653 OR G06F3/0656 OR EPO; JPO;
G11C11/40615 OR G11C11/4074 OR DERWENT;
G11C7/1075 OR Y02D10/14 OR IBM_TDB
Y02D10/151).CPC. OR (711/105).CCLS.
OR (G11C7/10).1PCR. )
L23 {77 ("7295036" "5928336" "6097070" US-PGPUB; {{OR ON 2019/01/21
"6363014" "6551896" "6570787" USPAT; 18:00
"7692979" "7894294" "7594129" USOCR;
"20030031043" "20050010746" FPRS;
"20060120138" "20060140004" EPO; JPO;
"20060192282" "20060259679" DERWENT;
"20110252253" "20050010746" IBM_TDB
"20060047985" "20090122620"
"20100005439" "20100074043"
"20100095137" "20110069562"
"20120182076" "20060047985"
"20090122620" "20100005439"
"20100074043" "20100095137"
"20110069562" "20120182076"
"20130135955" "20100008172"
"20130046941" "20130132660").pn.
L24 {3814 ((((volatile adj memory) or SRAM or ?? {§US-PGPUB;{{OR ON 2019/01/21
RAM) near2 (chip or die or ASIC or USPAT; 18:01
((integrated adj circuit) or 1C))) and USOCR,;
(peripheral near5 (circuits or unit or FPRS;
section))) EPO; JPC;
DERWENT;
IBM_TDB
L25 {2 23 and 24 US-PGPUB; {OR ON 2019/01/21
USPAT; 18:02
USOCR;
FPRS;
EPO; JPO;
DERWENT;
IBM_TDB
f i i
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520

"20090122620".pn.

US-PGPUB;
USPAT;
USOCR;
FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

OR

ON

2019/01/20
14:18

S21

3177

(memory near2 (chip or die or ASIC or
((integrated adj circuit) or 1C))) with
(peripheral near2 (circuits or unit or
section))

US-PGPUB;
USPAT;
USOCR;
FPRS;

EPO; JPC;
DERWENT;
IBM_TDB

OR

ON

2019/01/21
10:56

523

111

((SRAM or ??RAM) near2 (chip or die or
ASIC or ((integrated adj circuit) or 1C)))
with (peripheral near2 (circuits or unit
or section))

US-PGPUB;
USPAT;
USOCR;
FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

OR

ON

2019/01/21
10:57

S24

92

S23 and (@ad<"20120717")

US-PGPUB;
USPAT;
USOCR;
FPRS;

EPO; JPC;
DERWENT;
IBM_TDB

OR

ON

2019/01/21
10:59

525

1671079

(voltage or power) near5 (level or
range)

US-PGPUB;
USPAT;
USOCR;
FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

OR

ON

2019/01/21
11:27

526

25

S24 and S25

US-PGPUB;
USPAT;
USOCR;
FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

OR

ON

2019/01/21
11:28

S27

257033

(peripheral near2 (circuits or unit or
section))

US-PGPUB;
USPAT;
USOCR;
FPRS;

EPO; JPC;
DERWENT;
IBM_TDB

OR

ON

2019/01/21
11:43

528

1055

S27 nearb S25

US-PGPUB;
USPAT;
USOQOCR;
FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

OR

ON

2019/01/21
11:44

529

42

S21 and $28

US-PGPUB;
USPAT;
USOCR;
FPRS;

EPO; JPO;

OR

ON

2019/01/21
11:44
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EAST Search History

DERWENT;
{IBV_TDB

S30

41

S29 and (@ad<"20120717")

US-PGPUB;
USPAT;
USOCR;
FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

OR

ON

2019/01/21
11:44

750

(lower or less or below or smaller) US-PGPUB;

near5 ("1.1" adj (volt or "v"))

USPAT;
USOCR;
FPRS;

EPO; JPC;
DERWENT;
IBM_TDB

OR

2019/01/21
12:23

S32

S30 and S31

US-PGPUB;
USPAT;
USOCR;
FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

OR

ON

2019/01/21
12:23

833

S27 with S31

US-PGPUB;
USPAT;
USOCR;
FPRS;

EPO; JPC;
DERWENT;
IBM_TDB

OR

ON

2019/01/21
12:23

S34

1241

(lower or less or below or smaller) with {US-PGPUB;

("1.1" adj (volt or "v"))

USPAT;
USOCR;
FPRS;

EPO; JPC;
DERWENT;
IBM_TDB

OR

ON

2019/01/21
12:25

S35

905

S34 and (@ad<"20120717")

US-PGPUB;
USPAT;
USQOCR;
FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

OR

ON

2019/01/21
12:25

536

13

S21 and S35

US-PGPUB;
USPAT;
USOCR;
FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

OR

ON

2019/01/21
12:25

S27 with S34

US-PGPUB;
USPAT;
USOCR;
FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

OR

ON

2019/01/21
12:29

S38

14

S27 same S34

HUS-PGPUB;
HUSPAT;
USOCR;

OR

ON

2019/01/21
12:29
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IFPRS;
HEPO; JPO;
YDERWENT;
{IBM_TDB

839

13

S38 and (@ad<"20120717")

US-PGPUB;
USPAT;
USOCR;
FPRS;

EPO; JPC;
DERWENT;
IBM_TDB

OR

ON

2019/01/21
12:29

$40

750

(lower or less or below or smaller)
near5 ("1.1" adj (volt or "v"))

US-PGPUB;
USPAT;
USOCR;
FPRS;

EPO; JPQ;
DERWENT;
IBM_TDB

OR

ON

2019/01/21
12:34

peripheral with ((lower or less or below
or smaller) near5 ("1.1" adj (volt or

"))

US-PGPUB;
USPAT;
USOCR;
FPRS;

EPO; JPC;
DERWENT;
IBM_TDB

OR

ON

2019/01/21
12:35

S42

peripheral near5 ("1.1" adj (volt or

")

US-PGPUB;
USPAT;
USOQOCR;
FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

OR

ON

2019/01/21
12:36

$43

$42 and (@ad<"20120717")

US-PGPUB;
USPAT;
USOCR;
FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

OR

ON

2019/01/21
12:37

S44

1508

peripheral near5 ((voltage or power)
adj (range or level))

US-PGPUB;
USPAT;
USOCR;
FPRS;

EPO; JPC;
DERWENT;
IBM_TDB

OR

ON

2019/01/21
12:38

S45

8270

("1.1" adj (volt or "v"))

US-PGPUB;
USPAT;
USQOCR;
FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

OR

ON

2019/01/21
12:39

546

$44 with $45

US-PGPUB;
USPAT;
USOCR;
FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

OR

ON

2019/01/21
12:39

1547

N
N
N
N

1544 same $45

{US-PGPUB;

OR

fox

12019/01/21;

file:///C/Users/hfarrokh/Documents/e-Red%20Folder/16151347/EASTSearchHistory.16151347_AccessibleVersion.htm[1/21/2019 6:22:06 PM]

210




EAST Search History

USPAT;
USOCR;
FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

12:39

548

10

$44 and $45

US-PGPUB;
USPAT;
USOCR;
FPRS;

EPO; JPC;
DERWENT;
IBM_TDB

OR

ON

2019/01/21
12:39

$49

10

$48 and (@ad<"20120717")

US-PGPUB;
USPAT;
USOCR;
FPRS;

EPO; JPC;
DERWENT;
IBM_TDB

OR

ON

2019/01/21
12:39

S50

228

S34 and peripheral

US-PGPUB;
USPAT;
USOQOCR;
FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

OR

ON

2019/01/21
13:23

S34 with peripheral

US-PGPUB;
USPAT;
USOCR;
FPRS;

EPO; JPC;
DERWENT;
IBM_TDB

OR

ON

2019/01/21
13:23

S52

23

S34 same peripheral

US-PGPUB;
USPAT;
USOQOCR;
FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

OR

ON

2019/01/21
13:24

553

19

S62 and (@ad<"20120717")

US-PGPUB;
USPAT;
USOCR;
FPRS;

EPO; JPC;
DERWENT;
IBM_TDB

OR

ON

2019/01/21
13:24

554

DDR near5 (volrage near2 range)

US-PGPUB;
USPAT;
USOCR;
FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

OR

ON

2019/01/21
14:25

1/21/2019 6:22:03 PM

C:\ Users\ hfarrokh\ Documents\ EAST\ Workspaces\ 13922242.wsp
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Art Unit 2131

Examiner Name N/A

Attorney Docket Number ETRP0143USA3

U.S.PATENTS
Examinerl Cite Kind Pages,Columns,Lines where
e Patent Number Issue Date Name Relevant Passages or Relevant
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Abstract of CN102187323

Dynamic utilization of power-down modes in multi-core memory modules

ABST:

Various embodiments of the present invention are directed to methods that enable a
memory controller to choose a particular operation mode for virtual memory devices
of a memory module based on dynamic program behavior. In one embodiment, a
method for determining an operation mode for each virtual memory device of a
memory module includes selecting a metric

(1001) that provides a standard by which performance and/or energy efficiency of the
memory module is optimized during execution of one or more applications on a
multicore processor. For each virtual memory device (1005), the method also includes
collecting usage information (1006) associated with the virtual memory device over a
period of time, determining an operation mode (1007) for the virtual memory device
based on the metric and usage information, and entering the virtual memory device

into the operation mode
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WO BLEE 8K LURF AR [RIATHukE o ERITTY, — R30S DIMM ¥ DRAM B 7T 1) 8 X 8Kbit Bl 64Kbit,
KN TR S N7 4 N/ R SR A7 2640 T 64 788 512 LR .
Sy B TR D) 2% A7 Sk B BB Bk 5 N READ/WRITE w4 DIMM, it LG T- #4™ READ 2k WRITE 2
%, Ik 99 %6 [ H0E 1 DRAM BB JT AN A8 A 5 X 2 e B (I E A
[0033] EZAEATfEEREH

L NG AT i B AR AL 5 22 A BRI R R AR T A0 2> 4k VMD B A7 A ot i LA & T AT
2RI 2R A 2 1 2 6 77 FC 28 27 A7 48 (“ 2 B8 5T FCAs A AT 4 7D TEFEL STt o, 121k
A 7 AT LA DRAM 5 1o B 4A 7 AR YR A e FH IR SI2 A5 PP A0 35 A B AE U BR AR 412 B 1K) 8
A~ DRAM X85 i 401-408 FZ2 BRIy FCAS Z7 A7 410 [ ERAS 2 AZ 0P EEA7 i A AE 400 1955

7

225



CN 102187323 A W BB P 5/11 5T

FERRIE o DRAMES A 410-408 1) RSy 2H Rl B0 2 — ANl 22 > DRAMGES F 1 VMD, Hoz 78 1 1T 5E
PRI HL IR .

[0034]  S4&EZ DIMM —FE, — D ERZ A MCDIMM AT DA 2225 70 B i AR b BT i A7 ik 2845 T 2%
a3l o K] 4B 7~ AR A i BH | SE T A9 1 22 38 70 AR 424 B A7fiBas 420 FIA7 (i 25 4% il 4
422 W R o LEAE RS 420 4075 45 HIH0 N DIMM FTHE 430-433 [ MCDIMM 426-429. MCDIMM
400 FLAT AT it 25458 I 25 422 A7 S5 AR 426429 (1) % B8 7 BU 25 27 A7 28 2 [0 [ 32 O 434,
LT 434 ALFE MAF At 2 dn ) 2% 422 BULFEALAS 420 2IE 155 1) R & DL BTl 2535 T 2%
422 FIAFAEBE 420 IR EGEEBARAS T BR B2 . 7R 280, 77l e s ) 2e 422 KR IX I 6
A IFAT B RIATAERS 420 B DRAM o5 7 o 12, /P A2 AT 420 [ MCDIMM 426-429 1%
B85y T 28 B3 AT 28 R IE A5 o MCDIMM 426-429 WA R — MU IR 15 2 I8 Il 28 B F A B8 .
¥ 1m VD RIE A a4 Bk .

[0035]  MCDIMM 5 22 #Z AL TR 28 S 4% o 9 a1, 24 W H 7T ATE 2 AZ A0 TR 25 T T Atz T, Horp
FAWIZIBAT — D2 LN, B2 2 A8 A2 S 25 R 55 T U — A W s
[0036]  [&] 5A 7~ HEAR P A & BH 1 S e 451 B 9 MCDIMM 500 (1 — s & MR 7k . MCDIMM
500 FLFE 2 > VD, HAr n Z24RER MCDIMM 500 AP () VMD ¥ 4% B 134, 8 4> VMD 7E K 5A
7~H H R VMD, o, SR bR & R 1 B 2 EEEL . MCDIMM 500 Pt & Bk A #5944 VMD
LR R TR SR AR D 2 M LA A A7 4y 502, T2 % K] 5B I 5C i1k £ % 77 Aic
LTS 502 I DNASIE) S H] . 45700, VMDy+ YMD,« VMD, « VMD,,, VMD, , A1 VMD,_, & 155
SR EEA 504-509 FERE R 2 M/ O 4L FF A7 4 502, 5 VMD VEHE 2 2 1% /) Bl 4 25 47 44 502 [11E
SERIIH S SR A S R, A VD W] DL — N ERE AN 285 Gt DRAM G5
B . MAFERS R HIES CRAR ) K% MCDIMM 500 HIar ATl “ar > 4e” s
FEAED 510 BIIAZ M L 2s T A7 48 502. RS VMD rid ik XL Fr Sk G W RELFT k 511D
TEWE 5A HHARIRIF 7 B EE D b S A B A a5 A

[0037]  F¥] 5B 7= AR A A BH (1) Sl i 8 110 20 — 22 1 A Wi 2% 27 A7 2% 525 KR ko .
Z P LA Zi AT 4 525 /748 512 I Z R4S 514 A, LK FELEs 71745 525 421
K] 5A [ 2512 510 IWATfifids s dlas 4 lein 2. w2 R BN Magihvl, 40 dm 2
% G i 7E LURFI A, BT B R AU [6] 72 14 357 2B ) B B3 DAL i o 928 Tl 2 36 3 %2 1t 0 1
AT A 525, EEI BB A, B BRI S I B — R S AT 515-520 Ko~ Kl 5B K
IRHIREA iy SRR R B PR Z a2 I 5A I VMD IR 5 1. ir 2RI B £ K0 Bl 2% 75
{725 525 PN FH A7 filf 542 ) 280 2 o BRI, 7EK BB 7, dv& DIAZF e 1k AAE fir-%
HH ST AR TR AR AT B4R A 2R R A 4B 15 S AR IR A O AT B A B BEAE 5 DL AR
T A i 25 323 1 8% 40 i g B Ay A %Y 72 VMD [ VD BhbiE . 5040, 2 ay A Bk & 2L B
VMD B, A7 it 2 48 A A1) A FE PR URZ VMD [ VMD M hL A0y 4. — B0 S, VMDD M bl 25
logr N ELHRF A LU HR

[0038]  Z5A7#% 512 B H il Ay 2 gL Pk . 2 M/ Bias 514 BRI AN
J7 A1 Sk 522 Fll 524 FiZR I, BFAT- 2% A — M AN K % HLIA) 53— B N I8 VD Mihik . £
B AP 2S 514 87 VMD Hiuhik s 386 B3 17 B VMD HhEFR IR K VMD 1A A SR IR E T 2R IKIE Y
£E. LK BB, S B IE S n DMEES Y 6 MBI N TR 'S4 E 4 504-509
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f77 IF) i 5k 504-509 Z&7s, HASH K 5A Hos il BIARSE VMD YR 5 AT Anid e VE R, 7EALTH
Ja Bt A 0T, TR A AERE 2 B R R BE A 4 22 35 23 38 25 77 2% 525 Ak #E.

[0039] U127 K] 6A-5B, & |BAF AR5 ) £5% [ VMD, RIA S 4+1 519, TEE 6A 7,
A k1l 519 WY M A IR 510 AL B 22 M 3 Bl et 7 7a% 525, Wi 5B 7R, %474y 512
B HE A a4 4+1 519, H VMD Hhhibfnay 444 R 1% 32 M40 28 514, HAR 51k B 5
FERIIE A 506 kA1l 5A 1 VMD,,, KIKAr 4 A+1 519, fERIKMS A+1 519 2 )5,
T4 1 518 LA 77 Al b 38

[0040]  TI&l 5B AT 7%, £ M40 i S8 25 /7 22 525 0] ik M FE 5 8 M B e A2 A A 25 (2
250 24 VMD (¥ DRAM 105 ASBE 2 7 5 28728 1) READ 8% WRITE 45 AH R I KR ke KN, vl §E
TR AR . 2T BUAS TAT A AT B R o W AT S B W dn S8 2 Adn %, 15
A T AT L B DR, v B0ES R 1 X R iy A 46 R I B WID (BN B A
B2 BT a0, 24 ABEHs VMD [ P ERZZ D DRAM G0 A 1 58 A KR U 45 2 08 K LA 75 2 A7
LRI, THERIS A R ) dir A (5] 1 READ 8% WRITE) #6455 Fl T45— 2247 25 1 BT READ/
WRITE fir &, M AT LA B S2E A — 2 A7 46 1 B B - — 22 A7 46 XS ONE DRAM 5
1 BAR TG PRI A X 55 0 B2 AF LR 25 ) 2 (R I B0 4% o 11 B P AT 36 815
B TR Ot w2 i d 2y v

[0041]1 P& 5C 7x AR ¥% A< e WA 1) S0 e B (V) 20— 2 B A i 2% 25 A2 527 e s tER 7R,
LT BCER T ATAR 52T W EIRN 0 B n—1 19 n e S HEFERF UL #R 52k 528, X 1 5A
R 2 A VMD R AR — DN A — N A ik R, W i S5 K 5B AT IR K, 7 iR s
HIgsAr a2 142 510 A 2 0%/ Bl s B9 A7 28 527 KIAN /0 B fr 4 515-520. fird ks
22 I % 529-534 W FHERER)) #E M 2k 528, B ir S G HE a4 i ir 2 b i A4
fE 5L EGIERLD VD 2 —o {EE 5C T, a2 WM& P IE S n MRS T 6 XY
THE ‘T 884 504-509 175 ] #i 3k 504-509 27 HAF A &l 5A 7= tH [FAHSC VMD 1 & 51 35T
Frice Wi 5C Frs, A 24 BB 2 Do AR . A Ay B AR AL B R
H R AT AT TR 1R VMD itk DA 5 i S 75 B 55 A B RV K] VMD B4 2 75 4 51k 1A
7] VMD, £E iy 4% IR BIASE VMD B O T, v 29k 35 B, X T 8 BTA 7 a4k
PR A 5 a2 Ny SRt & — RIEBIXT R VWD #h, 2 2% 7 Bl #s 77
a8 527 AT & n=2 520 HRF XL 3 2ITE n D arS 845 0 = n-1. R, B 4G4
n—2 520 445 VMD,, KMl , A7 UL A4 3648 n—2 @it 15 554 508 K v 4 n—-2 520 Ki%
3 VMD,, HHAhfy &b Fe8s F3e v n—2 5200 VIR, (LA f5 4 A2 B, B4 2704
S B ) ) B P A 22 1% 0 B8 25 A7 3% 527 BLARAb 4,

[0042] &l 5D 7% H AR S A ke B 11 St 49 B 1) 7 B P i A R PR 8 -2 PR B PR IR .
bl =1 Ay L PSR E . @2k -2 B85 AND (5) [ 530 % /745 / V4L
75 532 LL A BENIAF BT 5 C“RAM™D SERHE ] 534, A B0 533 EAHA Bl a2 I8 3%
5 n—1. AND [ 530 $2HUR N AEBEAN -4 A0 ) VMD Mk FLB e R Ge P55 . AND [ 530 fid
B RAE SR VMD $hhk VT R ) VMD,, F L HE R 1R B AT R/ TR 532 R IRIERRE S .
AND [] 530 B U 215 5 LU E B A7 28 / THEER TN 847 474, HLAND [] 530 7] LLFECE il AE
A LTRSS BRI AR R IBIEBAE T . BATES / VHBLEE 532 JELE M AND [ 530 £ 3
TEREAR 5 Il B A7 4 a2 ELIR XTI YD, , RIE 2 WIS s . %7+ / vHEs 532 1440
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FE U i 2275 1] 5B Pl B AT SR AF SR a2 R 0 B TH L o RAM 2 I 456l 534 48850 B A7
28/ TEHEE 532 WS ALY .
[0043]  — &I &, AND [ J7EPFT-A I AT SATNY. T ELRE « 171 4 i . T LeRr “ 171915 5 HL
TEFIAAE 5B 2D AR T Bedr <07 IS4 HE 0 R T BB iR “0” AE 5, Hirp Hotise 17 A
“0” I LLar BMRERAE SR m R e e o A A 1EHEES 0 &2 n—1 1) AND [ ) A] LA FE B L0455 A1
FE P RAERS . ARSI S LEREC0” AHOCIHIME B3 AR S Eedr < 17 A1 CIAE 5 H ik 2 I8
SR o AND [ JELFE FE LA A5 5 26 b1 S AH A LU AR XTI, VMD [ VD BB b5 A7 sie & 421
ELREM ELAREIRL . AND [ 13R85 R 25 A7 4% / VHELRS 532 %ar i X B - Euke < 1 7L 5. i,
i 15% VMD, , (1 VMD Hiuhil £ 5 EEARR AT 11-+- 1101, AND [ 530 L35 I AHSS 536, 1L e #5704k 538
EREAND 7] 530 BE S HL s [T, W] 5D BIToR, 24k ANTE A2 R T VMD i ik DG Fc il
HE Clese 11O B, M HERE S SRR | Leos 1111, EHLAND [ 530 S 4ehE 5 45-&Hhn S5 47 8% / 115k
R 532 KA R LU« L7 HIL 1B =, S A7y / THELES 532 8ifr 2 3G 5444 508 L.
AT A IR, #ECAND [ 530 1 LR EL 4 20— 1“0 7L, HOAND [ 530 ANHHAE S
B HHOCE Y T LRy €07 BHIRIS 5 . LT, 29 478% / THERR 632 A8lifFm 2 BE S4dkis
508 |,
[0044] 5| 6A 7= Y AR H7 AS i BH ) 92 i 9 7 . 1) MCDIMM. 600 FrJ 7 = P38 7= » MCDIMM 600 43,
Fi FH VMD, AR 4 A VMD LA % 2 % 73 Bl #s 75 A7 A 602, o & &9 FIM 0 B 3 i3L,
A~ VMD L5 RS DRAM 5, HL 22 5 73 B9 a7 A7 4% 602 B] LU b 227 & 5B-5D IR [ AR AE
WL E AR . A4 2k MCDIMM 600 £ 54 51> VMD (1) DRAM 85 1 148 2 22 B 43 Fi % 7547
#5 602 MPYAME S LS 604-607. 2 WA a2 B81E 608 MAFEAE #5458 a4 CRas D ik
B2 B 5T ICES A7 A7 4y 6020 TRYE logw, Ierb 2 85T 4, VMD W LA 73 FiC P EEdRy VMD Hidik 00,
01,10 F1 11 22—, ik IR 36 A8 a2 o DAAR R 3R BG4 a2 (1 VMDo - &R~ VMD 1 i A
A LRI R 4 FLES HRUEL 7 3k GEITXGEKL # Sk 610) BT &R I H: B S 2dis S 48 ah
7T Ath VMD FE S o
[0045]  FEFE 6A-6B [FI7= 57 MCDIMM 600 5, TEANAF il 2314 SR ¥ B 1> DRAM ot o DRAM
BRI [ B 52 IR SR R 5 AN R i S AH R AN RO A7 A 28 18 SR o B4 VMD T8 Ik iy 4 &
e A FAT I B QIR S S A5 EdE . BRI, @it %48 DIMM O ERE I 3
HIREIR DO B /D R LR R B RE B . 2R, SR S8 DT AH L, IR E03E S 2k K/ 1% 4
DIMM (R3O S 2 R/, T e 75 B 8 2 1) B TRD e A& 1 2540 o 190, 50 AT AR 23 o458 /N 1
EATALEEE 34y, Fe P ARSI 4 8 I VMD S e s AR B R IR BT i B e il g . LLIZ R 7 AR
ATACECAR G N T A5 H A& S8 DIMM A A 2085 I 75 R BT [R) it o 22BN R AT A0 S8 AR B[R] (-] R AT i
A FR G e B A S s
[0046] < RH 1 77 vk S Tt

T 27 s AL A MCD LMM [ 254> YMD [ g BB 7 FERTIR A R B IR 5 R SE ] . A7k
2 O T L AT AN R SAERE 0. 8 U, A7l 2505 7 ] LA N 17l 78 18 K i 2E V&
#J) Cactive) B AP AT O ASFE AL FRAT it 25 15 SR B, A7 At 25 05 A v DAGE AR HLASE K,
HPAF A 28 O 7 B LUAr AL RE B, 12 A LR B AIK T 05 20 M A 3L A7 i 25 175 K 0T 75 I Be &
{2 R g 2 DLAAESRE N BB A7 At 0 i 2 IR AR AR AP A s O 7 BR S P s Y. T 5 — A7 1
HEE R o BRI 24 BFA7 i w5 10 1 A7 AE 22 A7 il A H T, b T 15 AU 2 [ A7 ik i O v G
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AR AT A L) S R 1 3 5800 .

[0047]  JERLAEFZIE S ASLE AR ] A B A7 i o 00 1 ik T BEAR 00T AT B R bLBE & A T35
FeAst 2P (OAF s 2% 0 A 2 BN EE Cpower up), SX B8 00 T Wi s ek 18] o 451 G, Bhe T PRAR A 2
I e AR 22 N A7 it 2 0 Ak me m ) AR eI, AR, AZTE Sz A R
IR Z HEREFR il o A7 fil 45 05 7 Ab T Ih 3 PR U, 1EH BOA7 fig 25 85 Ao Uy 2 A ] Be Y,
A7 fis 2805 e 2004 B0 B, PRLEGE N FIGR HH D28 T st S0 bb 0E AFRIR AR A LR e 2 5 %2
WU TR &5 208, A F oh 3 PR R B e VY 28 B i, (H2 S UK A G ds RGithRe. A
T IRANITAT A 0 R D0 LT T BT TR), R 22 A7 Al 25 0 I8 ] ARG E BB A 2D T 3T PR AR
Ko BN PRI AEAS R BRI 20 0 P RE BT 4 . 2R M0, BB 1T 48 I A S B9 35 I oas
P TR A fi e o0 A 0 T 7 1 SR I [R)

[0048] AR BHIK /5 V5 SEEBI G T 12T £ 2 1% 43888 1 id— ek 2 AN T LA 3% BH 1,
BRL 4 6 s 1 VR A S e AT LA S8 4 E A i), HOC B 7RIS AT I A1 A 4R iR 25 8 N ER
ZAN G ZETE . B 7 7 AR YR AR B S 1 22 AR 11 704 HL IO R B A7 il
R H A% 702 (¥ MCDIMM 700, MCDIMM 700 £ 40 b 2225 [ 5A #HIAR BTN FE AL & 11 2 % 43 fic
R BTATAT 706 Fl 2 A~ VMDo AT 7 Fros, A7t g 2 702 Fo B A N #TIZER 708 F1 P E A7
2 7100 KT REAS VMD B8 H 115 BT DAAE Al 78 Bt /7 4 710w, HAS R B 75250] BASE
A FHAT il 242 25 U 352 i 708 $0AT .

[0049]  JyyhSiil B IEAEIE T E 2 AL PSS B — AN B2 A~ N A s AT i #E e Ak A7
fEZS A MERE R / BRE AR IHEHLR AR D E MV E R Rk R
PROLPRVE 00 B &, 3 BOZ AR E A AT i A B e P REAT / BB SRR . S 0] DU /)
RBATIHE) CTET D IR/ BEE W HE (“TEC™) i /D BE B IR e B (“EDP ™) mRn] 3% R 3L
KA B P REFL / BREE B AR T B AL G IE b v . B R & DA /M — Bk
ZA N TET SR T iR N H JLF-4 715 58 s ] 474l S A He R AL A s = )6 Ut
IAF AR R ANTE B b AL BRI AR T SR B, AR AT AR LA A O 1N Sh R R B AR S, 1
ATt 8 S U AR LA, (76l 25 05 7 BB R BR I WV + N — A7 i s il =K. PR,
TET JEME e & . %9 — 10, BB & TEC Il LL R 75 Rl T 1 xH B 174l 2537 3R 1 2%
Gy AT fig 2 s (B E AT AT X e A7 figg i o i 2 N1 B X, X9/ T 96 HLAEiR T
A7l 25 0 N I )R B T+ R E A TRT RS B4 . BB = N i/ MME EDP $fit
T TET HITEC 2 [6] I #7 . EDP J& S 4l 2 SN A7 A2 1E SRAE I e S A A2 (¥ e A1, EDP
A FACEA e e/ R D e, B AT R e =4 0L 51 2 (PR fE.

[0050]  —HE4E T B, Wi g /E— el 2 A s AT B TR 5 &1 YMD 148 H A oS Y
15 B A HME B HAFAEAE A g A il as 702 vh Ha] LA RBU R I il — s 24> -
(LD A7 25 A5 70— 2 R He () B P9 B U 8 2 = I A7 At i 1 SR T VMD 7 A 231 SRk
HIFA RIE % 5 (20 7E— & B[R] B ) A7 i A s =R 28 B S $ATIFE S 2 H IR (D &
BLea L+ o — B ER T IE B — MR R AR T 5 (D Gmieas T LU T v i il 702
AL T 5 AR FR Y — Ak 2 AN T SE A VD [ 47 2% U7 1l A3 1045 6L 5 LA & (5D
BAT W — B A W AT LA ) A7 il i 42 1l 4% 702 $e (I VMD K47 i 2% U5 il B335 1 )7
¥

(00511  fFfigss s bl A1 T B4 WD A S B 5 — A ek 2 A B E 34T be g Had it
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VMD AR SE 24 ) iy -4 1t A8 15 VMD i A XS MR E R . 312, 24 55 VMD A S A A B+
e 5 EF, A7 fih 2 425 0 2 A5 A5 VMD 13E A6 R Zh 8 R BRAR 2, 24 5 VD AH G A BRF
B T 5 A7 Mt 2 4 T B A 13 VD R NFE AL AR R B e 28 FH TR AL A7 Al S ASE HR )45 F 1Y
PERIEPEITIR A . 51, A A BH I S A9 A0 5 21 B R BN TET IN, 1 Re A mT DA 420
B B E ] DL B A, AR D) VD RN eI S — Tl R B & TEC
BEDP, BELLL 5 TET A QI B R A XS B8 5y, A345 4+ VMD Befl 0 N 15 BedR o

[0052] A< BH I Sl 49 18 B F6 IS AT 78 2 i AL BEAS B — A8 AN 80 g it As 1 A7
it 7R3 HI 2SR MO T — AN ok AR AT s Uy RS ol BT 75 iR A7 A2 E R AR B -
PEAE BN B 48 FH i AR E RS BN LI IS 17 I R G a1k B A3 U2, B 2
AW R T AL FENL AT — D82 A NA TSV A S . 1847 I R4 A7
fits 25 18 T 28 MRS RS S RVREVEAR S EL AT LLYE S A7 it 28 1 il 28 16 86 1 1 T o S AR
), B % RARAE AL 2 A N H I RIS AT IE 2 A2 AL PR I P RZ TP U0 T B E EDP
a2, Ho W A 3 Bigm i A4 tE R VR B N 2 ZO PR RO A B AP 25 DT M B . &
B, BT R GT] LUFE S A7 2543 H0 2814 MCDIMM B & R ANE F DR B =X, 1 AU B 5%
A A U7 S E B ge 5 B o o B, I8 B L MRS R Is AT N e 4T B R e i Hofth oo
B R G BRE 7 ] LTS A7 il 25 4% )5 i B MCDIMM,

[0053] P& 8A 71 HH S BRI A A BH Py S Jita £71] (¥ MCDIMM. 700 [ 454> VMD PRI F A5 SR 467
K] 800, [&] 800 fit)fE— 2% m] AAURAE — & FUIN ) B Y U7 1] MCDIMM 700 Y VMD 55 BUIR
o Kl 800 BLHE S AR BME 7,37, B 7, I =" HEZE 801-8030 FTiR B{E 5 =D ANIA]
IhETR R PDM, A PDM, A1 PDM, . AH5< . PDM,,, 38 i 5 1 e A8 0 N 0 A7 A i oS A LR LL
PDM, 1 PDM, 7544 55 £ (¥ Th e, {H 2 B SR i K i SR IR B[R] e i e sPDM, 38 3 2 P e 2 1 P 3
TEftas O AT PR B /D IR R B 4, (EDR S SR B R IR B SR I [R) ke i HeL 5 HL PDM, $2 5L PDM, .,
1 PDM, 2 [B] B~ 48 L SR A [a] () ZE 32 I [R] SR b v

[0054]  [&] 8A HHIRHLIKIBRAE 7, .7, T 7, 801-803 AT LAARIE L ¥ B L H 4 TEC 8¢ EDP #fi
TE I . IR n) 2 52 M RR AN BE B R8CR 2 (8] [F13845 o 10, 2% 71 B 800 F8 718 VMD, VMD,
VMD, - VMD, ., « F1 VMD, , 4> ¥ H A I (E T, BAF RIS R . #e )i Ui, /P fifas s il 2 76— ek
Z AN HIBAT M B 280 f A X L8 vMD.  [ATTfT, AN 2 LA IX 4 vMD JE AR X 2 —, e
AN B AL PUAFfit 2595 SR, A7 Al #s s S A ILE AR 55— J7 T, 40 B 8B s,
55 D, #H K AL AR BN T 7 5 VMD,  AHZR A S B R T 7 FL/NF T, H5 VD, 4H
KEAETERERNT T, HANF To B, A T HEGER, (A8 I 8415 VD, BEN PDM,.,»
15 VMD, ; HEA POM,, ELAEAG VMD,, HEA PDM, » E 31 VMD, VD, 1 VMD, -, 4 1B LA 2 T A
RS IE R A1k,

[00551 [ 9A /R HE A5 T2 1] 800, LR 7R SA Th 75 HE ¥ MCDIMM 700 PR VWD I8 R AR R
2 AR R 1 B S B O TET AL . 7E R R SR YMD AH 2GS A5 B & R 5
8A HURHHBIARA PTAIE SR1, R4 B A8 2 TET, I 8A "R RORI B 7,37, FA 7, WA TE
Bl OA Pt RE Lk 901-903 FR/mBIBAE 77\« 77 o AN 77 o AEZHFE R, PERE L REE R
AR, K, B 9A s A VD YR TERI(E 2 T . BRI E 5 VMD, AHSC RS HAE B
KTBME 7, H/ANTEME 77, FiEasissl2s i8S wD, 28 NI R B PDM, 18— & 1
TR B, 21 YD, % 0 H DU A7 i SR A 1k o 25 RI4R YMD AT 3l M AL PR AT il 1 SR
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A7t A48 il 2 AT A 2 VMD HE AR LABE

[0056]  ZERLHESIE] H , A7 il g ] LR R A WA P A S . RS ST R, Y
A7t B4 TR B b AT FH 5302 T 1 T O Bl b, A7 it i s AN A5 e

[0057] Uy ST e s AR B, BRI A A S U T L ER A7 A o 4 il A o2 B s K g HL 5 A
VMD AH S8 A BAE— A ek 2 AN ST RO Rl 5 7. 45 3R, JE T 24 ai 45 5, VD
W PAAE— Bk % AN IE AT (0 I s 4 as B0 30 0 3% B AS (R VR A 2, T A 2R A7 i 28 U7 19l o
FIHN, TERL L ST, B R R] DLAE— AN B 2 A N IS AT Iz i 1| S LR SR 1
[0058] &1 10 7 HAAR PR A & BH i S 91 (4 FH ) 2 25 LA 19 A7 i AR AT 1Y) VD 3E A PR AEASE
KT IERFERIRAEE . 22203 1001, & &8 G /& & TET.TEC 5K EDP) k£ Uitk 5ig
A7 —A sk Z AN AT S ITE S S PERE RN / sk B BV AE. W LATR, iEmm] LAt BN R S
BRAER . AEHEZ DM ERERG LS. E58 1002, BAT DEREZAANH . fEH 8
1003, HAE RAREFE— PR E D WIZREIE— ALK Z AN H . EP58, 1004, B TF—Poi®
SN FH B A7 25 R, B R AR EFE MCDIMM [ — A sk 24 VD (T2B3E 1005, # 35 /5 =l
/ BN AR SRR RS B BT R S0 L S A R I 2R 20 38 1006 HE D BE
1006—1009 = SZHE [ 7 VAR TR I 73 o 72 W, IZ 4T B JR 48 v] LAFe ‘547 i 2 5 il 2s Bk ik 77 VA1
TIREHS Ao AT, A B AR R R £ SR BT IR N FH R YA A0 A il 2 U R,
FAI, BT I R G ] LAE S A7 A 25 4% ) 2 kit 25 B8 10061009 7 52 (1 75 725 15 RE 36 45 o
e HE 1006 [¥) for IR, AT A7 A s AR K B VMD AT A2 58 1007-1008 . 7E423% 1007,
W b 225 B 7 PR 0, A7 A A s — o B I TR B Y ISR A7 A VMD A8 AE R . 7F
IR 1008, 1AMt #4525 0% SRUE S SAAS VMD B AR, i N Ae i 11 s
TIFFE P PR o B0, 25 VMD ANTE Bh A AT A 25417 SR, A7 0 s 45 1) 2% 7T DAAE 75 VMD
HEAFFHIE A B F IR Z W REAE 2 -, W B Z25 K 8-9 Frik (). 72548 1009, M4BT VMD
HEUE NSRS, ATt 21 1010, 5 W& X 75— VD E 5B IR 1007 A1 1008, fEA K 1010
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Abstract of TW201123198
Memory power supply circuit

ABST:

A memory power supply circuit includes a single-phase PWM signal controller, a first
transistor and a second transistor, a first a field-effect transistor (FET) and a second
FET. The first and the second transistors receive an enable signal and control the
PWM signal controller to alternately output a high level voltage and a low level
voltage via a high pass driving pin and a low pass driving pin thereof, to alternately
control the first and the second FETS to be turned on and turned off. At the same time,
a phase pin of the PWM signal controller outputs a PWM signal and receives a power

supply via a capacitor and a resistor, and then outputs a power voltage to a memory.
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A memory power supply circuit includes a single-phase PWM signal
controller, a first transistor and a second transistor, a first a field-effect
transistor (FET) and a second FET. The first and the second transistors
receive an enable signal and control the PWM signal controller to al-
ternately output a high level voltage and a low level voltage via a high
pass driving pin and a low pass driving pin thereof, to alternately control
the first and the second FETSs to be turned on and turned off. At the
same time, a phase pin of the PWM signal controller outputs a PWM
signal and receives a power supply via a capacitor and a resistor, and
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then outputs a power voltage to a memory.
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Electronic Acknowledgement Receipt

EFS ID: 34108945
Application Number: 16151347
International Application Number:
Confirmation Number: 3080

Title of Invention:

DYNAMIC RANDOM ACCESS MEMORY APPLIED TO AN EMBEDDED DISPLAY

PORT
First Named Inventor/Applicant Name: Der-Min Yuan
Customer Number: 27765

Filer: Winston Hsu/Sibyl Yu
Filer Authorized By: Winston Hsu
Attorney Docket Number: ETRPO143USA3
Receipt Date: 25-0CT-2018
Filing Date: 04-0CT-2018
Time Stamp: 21:58:51

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment no
File Listing:
Document ... . File Size(Bytes)/ Multi Pages
Number Document Description File Name Message Digest | Part/.zip| (ifappl.)
31572
1 Information Disclosure Statement (IDS) 3295004.PDF no 5
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53b08
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1647845

2 Foreign Reference CN_102187323.pdf no 31
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Warnings:

Information:

579552

3 Foreign Reference TW_201123198.pdf no 15
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Warnings:
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10745442

4 Non Patent Literature NPL.pdf no 10
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Warnings:
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Total Files Size (in bytes): 13004411

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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Application or Docket Number

Substitute for Form PTO-875 16/151,347
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41(a)(1)(G) and 37 CFR 1.16(s).
MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j)) 0.00
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TOTAL OR TOTAL
ADD'L FEE ADD'L FEE

* If the entry in column 1 is less than the entry in column 2, write "0" in column 3.
** |f the "Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter "20".

*** |f the "Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter "3".
The "Highest Number Previously Paid For" (Total or Independent) is the highest found in the appropriate box in column 1.
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

PQ. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

APPLICATION FILING or GRP ART
NUMBER 371(c) DATE UNIT FIL FEE REC'D ATTY.DOCKET.NO [TOT CLAIMSIND CLAIMS
16/151,347 10/04/2018 2827 1720 ETRP0O143USA3 3 1
CONFIRMATION NO. 3080

27765 FILING RECEIPT
NORTH AMERICA INTELLECTUAL PROPERTY CORPORATION
5F.. No.389, Fuhe Rd., Yonghe Dist, A UL RALSTO O A O A
New Taipei City,
TAIWAN

Date Mailed: 10/25/2018

Receipt is acknowledged of this non-provisional patent application. The application will be taken up for examination
in due course. Applicant will be notified as to the results of the examination. Any correspondence concerning the
application must include the following identification information: the U.S. APPLICATION NUMBER, FILING DATE,
NAME OF APPLICANT, and TITLE OF INVENTION. Fees transmitted by check or draft are subject to collection.
Please verify the accuracy of the data presented on this receipt. If an error is noted on this Filing Receipt, please
submit a written request for a Filing Receipt Correction. Please provide a copy of this Filing Receipt with the
changes noted thereon. If you received a "Notice to File Missing Parts" for this application, please submit
any corrections to this Filing Receipt with your reply to the Notice. When the USPTO processes the reply
to the Notice, the USPTO will generate another Filing Receipt incorporating the requested corrections

Inventor(s)
Der-Min Yuan, New Taipei City, TAIWAN;
Yen-An Chang, Miaoli County, TAIWAN;
Wei-Ming Huang, Hsinchu County, TAIWAN;
Applicant(s)
Etron Technology, Inc., Hsinchu, TAIWAN;

Power of Attorney: The patent practitioners associated with Customer Number 27765

Domestic Priority data as claimed by applicant
This application is a CON of 13/922,242 06/19/2013
which claims benefit of 61/672,287 07/17/2012
and claims benefit of 61/768,406 02/23/2013

Foreign Applications for which priority is claimed (You may be eligible to benefit from the Patent Prosecution
Highway program at the USPTO. Please see http://www.uspto.gov for more information.) - None.

Foreign application information must be provided in an Application Data Sheet in order to constitute a claim to
foreign priority. See 37 CFR 1.55 and 1.76.

Permission to Access Application via Priority Document Exchange: Yes
Permission to Access Search Results: Yes

Applicant may provide or rescind an authorization for access using Form PTO/SB/39 or Form PTO/SB/69 as
appropriate.
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If Required, Foreign Filing License Granted: 10/24/2018

The country code and number of your priority application, to be used for filing abroad under the Paris Convention,
is US 16/151,347

Projected Publication Date: 01/31/2019
Non-Publication Request: No

Early Publication Request: No
Title

DYNAMIC RANDOM ACCESS MEMORY APPLIED TO AN EMBEDDED DISPLAY PORT
Preliminary Class

365
Statement under 37 CFR 1.55 or 1.78 for AlA (First Inventor to File) Transition Applications: No

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES

Since the rights granted by a U.S. patent extend only throughout the territory of the United States and have no
effect in a foreign country, an inventor who wishes patent protection in another country must apply for a patent
in a specific country or in regional patent offices. Applicants may wish to consider the filing of an international
application under the Patent Cooperation Treaty (PCT). An international (PCT) application generally has the same
effect as a regular national patent application in each PCT-member country. The PCT process simplifies the filing
of patent applications on the same invention in member countries, but does not result in a grant of "an international
patent” and does not eliminate the need of applicants to file additional documents and fees in countries where patent
protection is desired.

Almost every country has its own patent law, and a person desiring a patent in a particular country must make an
application for patent in that country in accordance with its particular laws. Since the laws of many countries differ
in various respects from the patent law of the United States, applicants are advised to seek guidance from specific
foreign countries to ensure that patent rights are not lost prematurely.

Applicants also are advised that in the case of inventions made in the United States, the Director of the USPTO must
issue a license before applicants can apply for a patent in a foreign country. The filing of a U.S. patent application
serves as a request for a foreign filing license. The application's filing receipt contains further information and
guidance as to the status of applicant's license for foreign filing.

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents” (specifically, the
section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlines for filing foreign
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it
can be viewed on the USPTO website at http:/www.uspto.gov/web/offices/pac/doc/general/index.html.

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish
to consult the U.S. Government website, http://www.stopfakes.gov. Part of a Department of Commerce initiative,
this website includes self-help "toolkits” giving innovators guidance on how to protect intellectual property in specific
countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may
call the U.S. Government hotline at 1-866-999-HALT (1-866-999-4258).
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LICENSE FOR FOREIGN FILING UNDER
Title 35, United States Code, Section 184

Title 37, Code of Federal Regulations, 5.11 & 5.15
GRANTED

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all applications where
the conditions for issuance of a license have been met, regardless of whether or not a license may be required as
set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier
license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The
date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under
37 CFR 5.13 or 5.14.

This license is to be retained by the licensee and may be used at any time on or after the effective date thereof unless
it is revoked. This license is automatically transferred to any related applications(s) filed under 37 CFR 1.53(d). This
license is not retroactive.

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the subject matter
as imposed by any Government contract or the provisions of existing laws relating to espionage and the national
security or the export of technical data. Licensees should apprise themselves of current regulations especially with
respect to certain countries, of other agencies, particularly the Office of Defense Trade Controls, Department of
State (with respect to Arms, Munitions and Implements of War (22 CFR 121-128)); the Bureau of Industry and
Security, Department of Commerce (15 CFR parts 730-774); the Office of Foreign AssetsControl, Department of
Treasury (31 CFR Parts 500+) and the Department of Energy.

NOT GRANTED

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license under 37 CFR 5.12,
if a license is desired before the expiration of 6 months from the filing date of the application. If 6 months has lapsed
from the filing date of this application and the licensee has not received any indication of a secrecy order under 35
U.S.C. 181, the licensee may foreign file the application pursuant to 37 CFR 5.15(b).

SelectUSA

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location for
business investment, innovation, and commercialization of new technologies. The U.S. offers tremendous resources
and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation works to
promote and facilitate business investment. SelectUSA provides information assistance to the international investor
community; serves as an ombudsman for existing and potential investors; advocates on behalf of U.S. cities, states,
and regions competing for global investment; and counsels U.S. economic development organizations on investment
attraction best practices. To learn more about why the United States is the best country in the world to develop
technology, manufacture products, deliver services, and grow your business, visit http:/www.SelectUSA.gov or call
+1-202-482-6800.
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Doc Code: PA..
PTO/AIA/82A (07-13)

Document Description: Power of Attorney Approved for use through 11/30/2014. OMB 0651-0051
U.8. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

\

TRANSMITTAL FOR POWER OF ATTORNEY TO ONE OR MORE
REGISTERED PRACTITIONERS

NOTE: This form is to be submitted with the Power of Attorney by Applicant form (PTO/AIA/82B) to identify the application to which the
Power of Attorney is directed, in accordance with 37 CFR 1.5, uniess the application number and filing date are identified in the Power of
Attorney by Applicant form. If neither form PTO/AIA/82A nor form PTO/AIAB2B identifies the application to which the Power of Attorney is
directed, the Power of Attorney will not be recognized in the application.

Application Number N/A
Filing Date N/A
Der-Min Yuan

First Named Inventor

Title DYNAMIC RANDOM ACCESS MEMORY APPLIED TO AN EMBEDDED
DISPLAY PORT

Art Unit N/A

Examiner Name N/A

Attorney Docket Number |ETRPO143USA3

SIGNATURE of Applicant or Patent Practitioner

Sineturs /Winston Hsu/ e o 110/03/2018

Name Winston Hsu segiitration 41526
umoer

Title (if Applicantis a
juristic entity)

Applicant Name (if Applicant is a juristic entity)

NOTE: This form must be signed in accordance with 37 CFR 1.33. See 37 CFR 1.4(d) for signature requirements and certifications. If
more than one applicant, use multiple forms.

|:| *Total of forms are submitted.

This collection of information is required by 37 CFR 1.131, 1.32, and 1.33. The information is required to obtain or retain a benefit by
the public which is to file {(and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR
1.11 and 1.14. This collection is estimated to take 3 minutes to complete, including gathering, preparing, and submitting the completed
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you require
to complete this form and/or suggestions for reducing this burden, should be sent to the Chief information Officer, U.S. Patent and
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PT0-9199 and select option 2.
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Doc Code: PA..

T PTO/AIA/828 (07-13)
Document Description: Power of Attorney Approved for use through +1/30/2014, OMB 0651-0051

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1895, no persons are required o respond to a collection of information unless it displays a valid OMB contrél number

POWER OF ATTORNEY BY APPLICANT

| hereby revoke all previous powers of attorney given in the application identified in either the attached transmittal letter or
the boxes below.

Application Number Filing Date

(Note: The boxes above may be left blank if information is provided on form PTO/AIA/82A.)

| hereby appoint the Patent Practitioner(s) associated with the following Customer Number as my/our attorney(s) or agent(s), and

to transact all business in the United States Patent and Trademark Office connected therewith for the application referenced in
the attached transmittal letter (form PTO/AIA/82A) or identified above; [~ == - : ’

e 1
OR ,27765

D | hereby appoint Practitioner(s) named in the attached list (form PTO/AIA/82C) as my/our attorney(s) or agent(s), and to transact
all business in the United States Patent and Trademark Office connected therewith for the patent application referenced in the
attached transmittal letter (form PTO/AIA/82A) or identified above. (Note: Complete form PTO/AIA/82C.)

Please recognize or change the correspondence address for the application identified in the attached transmittal
letter or the boxes above to:

The address associated with the above-mentioned Customer Number
R

[:I The address associated with Customer Number: -

OR
Firm or
Individual Name
Address
City | state | | Zip
Country
Telephone [ Email I

| am the Applicant (if the Applicant is a juristic entity, list the Applicant name in the box):

Etron Technology, Inc.

[:] Inventor or Joint Inventor (title not required below)

D Legal Representative of a Deceased or Legally incapacitated Inventor (title not required below)

[]

Assignee or Person to Whom the. Inventor is Under an Obligation to Assign (provide signer's title if applicant is a juristic entity)

Person Who Otherwise Shows Sufficient Proprietary Interest (e.g., a petition under 37 CFR 1.46(b){2) was granted in the
application or is concurrently being filed with this document) (provide signer’s title if applicant is a juristic entity)

SIGNATURE of Applicant for Patent
The undersigned (whose title is supplied llgjow)/iygqthorized to act on behali of the applicant (e.g., where the applicant is a juristic entity).

Signature /6/”/////47/ | Date (optionay | UEC 2 9 2017

Name Tony Wang
Title Associate Vice President

NOTE: Signature - This form must be signed by the applicant in accordance with 37 CFR 1.33. See 37 CFR 1.4 for signature requirements
and certifications. If more than one applicant, use multiple forms.

DTotal of forms are submitted.

This coliection of information is required by 37 CFR 1.131, 1.32, and 1.33. The informatian Is required to obtain or retain a benefit by the public which is to file (and by the
USPTO to process) an application. Confidentiality is governed by 35 L.8.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated o {ake 3 minutes o complete,
including gathering, preparing, and submitling the compieted application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount
of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S.
Depariment of Commerce, P.0. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner
for Patents, P.O. Box 1450, Alexandria, VA 22313-1450,

if you need assistarice in completing the form, call 1-800-PTQ-9199 and select option 2.
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PTO/AIAI01 (06-12)
Approved for use through 01/31/2014. OMB 0651-0032
U.8. Patent and Trademark Office; U.5. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

DECLARATION (37 CFR 1.63) FOR UTILITY OR DESIGN APPLICATION USING AN
APPLICATION DATA SHEET (37 CFR 1.76)

—_—

Title of DYNAMIC RANDOM ACCESS MEMORY APPLIED TO AN EMBEDDED DISPLAY
Invention PORT

As the below named inventior, | hereby declare that:

This declaration ¢ ot
is directed to: The attached application, or

[:] United States application or PCT international application number

filed on

The above-identified application was made or authorized to be made by me.

| believe that | am the original inventor or an original joint inventor of a claimed invention in the application.

I hereby acknowledge that any willful false statement made in this declaration is punishable under 18 U.S.C. 1001
by fine or imprisonment of not more than five (5) years, or both.

WARNING:

Petitioner/applicant is cautioned to avoid submitting personal information in documents filed in a patent application that may
contribute to identity theft. Personal information such as social security numbers, bank account numbers, or credit card numbers
(other than a check or credit card authorization form PTO-2038 submitted for payment purposes) is never required by the USPTO
to support a petition or an application. If this type of personal information is included in decuments submitted to the USPTO,
petitioners/applicants should consider redacting such personal information from the documents before submitting them to the
USPTO. Petitioner/applicant is advised that the record of a patent application is available to the public after publication of the
application (unless a non-publication request in compliance with 37 CFR 1.213(a) is mads in the application) or issuance of a
patent. Furthermore, the record from an abandoned application may also be available 1o the public if the application is
referenced in a published application or an issued patent (see 37 CFR 1.14), Checks and credit card authorization forms
PTO-2038 submitted for payment purposes are not retained in the application file and therefore are not publicly available.

LEGAL NAME OF INVENTOR

inventor: _Der-Min Yuan Date (Optional) ;

Signature: !J,Z"/ W&%{W g

Note: An application data shest (PTO/SB/14 or equivalent), including naming the entire inventive entity, must accompany this form.
Use an additional PTO/AIA/01 form for each additional inventor.

This collection of information Is required by 35 U.8.C. 115 and 37 CFR 1.63. The information is required to obtain or retain a benefit by the public which is to file (and
by the USPTO lo process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 1 minute to
complete, including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any
comments on the amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S.
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450, DO NOT SEND FEES OR COMPLETED FORMS TO
THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PT0-8199 and select option 2.

ETR-POL43-USAD 1/3
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PTO/AIA/01 (06-12)

Approved for use through 01/31/2014. OMB 0651-0032

U.8. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduclion Act of 1995, no persons are required to respond to a collection of information unless it displays a valld OMB control number.

DECLARATION (37 CFR 1.63) FOR UTILITY OR DESIGN APPLICATION USING AN
APPLICATION DATA SHEET (37 CFR 1.76)

ritle of . | DYNAMIC RANDOM ACCESS MEMORY APPLIED TO AN EMBEDDED DISPLAY
PORT

As the below named inventor, | hereby declare that:

This declaration :
is directed to: The attached application, or

D United States application or PCT international application number

filed on

The above-identified application was made or authorized to be made by me.

| believe that | am the original inventor or an original joint inventor of a claimed invention in the application.

| hereby acknowledge that any willful false statement made in this declaration is punishable under 18 U.S.C. 1001
by fine or imprisonment of not more than five (5) years, or both.

WARNING:

Petitioner/applicant is cautioned to avoid submiiting personal information in documents filed in a patent application that may
contribute o identity theft. Personal information such as social security numbers, bank account numbers, or credit card numbers
(other than a check or credit card authorization form PTO-2038 submitted for payment purposes) is never required by the USPTO
to support a petition or an application. If this type of personal information is included in documents submitted to the USPTO,
petitioners/applicants should consider redacting such personal information from the documents before submitting them to the
USPTO. Petitioner/applicant is advised that the record of a patent application is available to the public after publication of the
application (unless a non-publication request in compliance with 37 CFR 1.213(a) is made in the application) or issuance of a
patent. Furthermore, the record from an abandoned application may also be available to the public if the application is
refsrenced in a published application or an issued patent (see 37 CFR 1.14)., Chacks and credit card authorization forms
PT0-2038 submitted for payment purposes are not retained in the application file and therefore are not publicly available.

LEGAL NAME OF INVENTOR

inventor: __Y&n-An Chang Date (Optional) :

Signature: Yeﬂ- A?\ W
LI

Note: An application data sheet (PTO/SB/14 or eduivalent), including naming the entire inventive entity, must accompany this form.
Use an additional PTO/AIA/01 form for each additional inventor.

This collection of information is required by 35 U.S.C. 115 and 37 CFR 1.63. The information Is required to obtain or retain a benefit by the public which is to file (and
by the USPTO to process) an application. Confidentiality is governed by 36 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 1 minute to
complete, including gathering, preparing, end submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any
commants on the amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S.
Patent and Trademark Office, U.S. Department of Commercs, P.O. Box 1480, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO
THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313.1450.

if you need assistance in completing the form, cail 1-800-PTO-9189 and select option 2.

ETR-PO143-USA:0 /3
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PTO/AIA/D1 (06-12)

Approvad for use through 01/31/2014. OMB 0651-0032

U.S. Patent and Trademark Office; U.S, DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1895, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

DECLARATION (37 CFR 1.63) FOR UTILITY OR DESIGN APPLICATION USING AN
APPLICATION DATA SHEET (37 CFR 1.76)

Title of DYNAMIC RANDOM ACCESS MEMORY APPLIED TO AN EMBEDDED DISPLAY
Invention PORT

As the below named inventor, | hereby declare that:

This declaration .
is directed to: The attached application, or

D United States application or PCT international application number

filed on

The above-identified application was made or authorized to be made by me.

| believe that | am the original inventor or an original joint inventor of a claimed invention in the application.

| hereby acknowledge that any willful false statement made in this declaration is punishable under 18 U.S.C. 1001
by fine or imprisonment of not more than five (5} years, or both.

WARNING:

Petitioner/applicant is cautioned to avoid submitting personal information in documents filed in a patent application that may
contribute fo identity theft. Personal information such as social security numbers, bank account numbers, or credit card numbers
(other than a check or credit card authorization form PTO-2038 submitted for payment purposes) is never required by the USPTO
to support a petition or an application. If this type of personal information is included in documents submitted to the USPTO,
petitioners/applicants should consider redacting such personal information from the documents before submitting them fo the
USPTO. Petitioner/applicant is advised that the record of a patent application is available to the public after publication of the
application (unless a non-publication request in compliance with 37 CFR 1.213(a) is made in the application) or issuance of a
patent. Furthermore, the record from an abandoned application may also be available to the public if the application is
referenced in a published application or an issued patent (see 37 CFR 1.14). Checks and credit card authorization forms
PTO-2038 submitted for payment purposes are not retained in the application file and therefore are not publicly available.

LEGAL NAME OF INVENTOR

Inventor: _Y¥ei-Ming Huang Date (Optional} ;
Signature: WWJex /u\\ "v{(‘ \M .
N Y

Note: An apptication data sheet (PTO/SB/14 or equivalent), including naming the entire inventive entity, must accompany this form.
Use an additional PTO/AIA/01 form for each additional inventor.

This collection of information is required by 35 U.S.C. 115 and 37 CFR 1.63. The information is required to obtain or retain a benefit by the public which is to file (and
by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 1 minute to
compiete, including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any
comments on the amount of time you require to compilete this form and/or suggestions for reducing this burden, should be sent to the Chiaf Information Officer, U.S,
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO
THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need asslstance in cornpleting the form, call 1-800-PTO-9199 and select option 2.

ETR-P0I43-USA:0 3/3
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Doc Code: ECOMM.AUTH/ECOMM.WTDW
Doc Description: internet Communications Authorized/Internet Communications Authorization Withdrawn

PTO/SB/43S (11-15)

[AUTHORIZAT!ON FOR INTERNET Application No. N/A \
COMMUNICATIONS IN A PATENT | Ffiling Date N/A
APPLICATION OR REQUEST TO First Named Inventor Der-Min Yuan
WITHDRAW AUTHORIZATION FOR | ArtUnit /A
INTERNET COMMUNICATIONS | Fxaminer Name /A
Practitioner Docket No. [ETRPO143USA3 )
To: Commissioner for Patents
P.0O. Box 1450

Alexandria, VA 22313-1450

1. To authorize permission for Internet Communications.

Recognizing that internet communications are not secure, | hereby authorize the USPTO to communicate
with the undersigned and practitioners in accordance with 37 CFR 1.33 and 37 CFR 1.34 concerning any subject
matter of this application via video conferencing, instant messaging, or electronic mail. | understand that a copy of
these communications will be made of record in the application file. (MPEP 502.03)

II. To withdraw authorization for Internet Communications.

The authorization given on , to the USPTO to communicate with the undersigned and
any practitioner in accordance with 37 CFR 1.33 and 37 CFR 1.34 concerning any subject matter of this application
via internet communications such as video conferencing, instant messaging, or electronic mail is hereby
withdrawn. | understand that the withdrawal is effective when approved rather than when received.

{am the

applicant.

attorney or agent of record. Registration number 41526

attorney or agent acting under 37 CFR 1.34. Registration number

/Winston Hsu/ 10/03/2018
Signature Date
Winston Hsu 3027291562
Typed or printed name Telephone Number

NOTE: This form must be signed in accordance with 37 CFR 1.33. See 37 CFR 1.4 for signature requirements and certifications. Juristic entities
must be represented by a patent practitioner (see 37 CFR 1.31, which is applicable to any paper filed on or after September 16, 2012, that is
presented on behalf of a juristic entity, regardless of application filing date). Submit multiple forms if more than one signature is required, see
below*.

I:I * Total of ___forms are submitted.
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection
with your submission of the attached form related to a patent application or patent. Accordingly,
pursuant to the requirements of the Act, please be advised that: (1) the general authority for the
collection of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited is voluntary;
and (8) the principal purpose for which the information is used by the U.S. Patent and Trademark
Office is to process and/or examine your submission related to a patent application or patent. If you do
not furnish the requested information, the U.S. Patent and Trademark Office may not be able to
process and/or examine your submission, which may result in termination of proceedings or
abandonment of the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1. The information on this form will be treated confidentially to the extent allowed under the
Freedom of Information Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from
this system of records may be disclosed to the Department of Justice to determine whether
disclosure of these records is required by the Freedom of Information Act.

2. A record from this system of records may be disclosed, as a routine use, in the course of
presenting evidence to a court, magistrate, or administrative tribunal, including disclosures to
opposing counsel in the course of settlement negotiations.

3. A record in this system of records may be disclosed, as a routine use, to a Member of
Congress submitting a request involving an individual, to whom the record pertains, when the
individual has requested assistance from the Member with respect to the subject matter of the
record.

4. A record in this system of records may be disclosed, as a routine use, to a contractor of the
Agency having need for the information in order to perform a contract. Recipients of
information shall be required to comply with the requirements of the Privacy Act of 1974, as
amended, pursuant to 5 U.S.C. 552a(m).

5. A record related to an International Application filed under the Patent Cooperation Treaty in
this system of records may be disclosed, as a routine use, to the International Bureau of the
World Intellectual Property Organization, pursuant to the Patent Cooperation Treaty.

6. A record in this system of records may be disclosed, as a routine use, to another federal
agency for purposes of National Security review (35 U.S.C. 181) and for review pursuant to
the Atomic Energy Act (42 U.S.C. 218(c)).

7. A record from this system of records may be disclosed, as a routine use, to the Administrator,
General Services, or his/her designee, during an inspection of records conducted by GSA as
part of that agency’s responsibility to recommend improvements in records management
practices and programs, under authority of 44 U.S.C. 2804 and 2906. Such disclosure shall
be made in accordance with the GSA regulations governing inspection of records for this
purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not
be used to make determinations about individuals.

8. A record from this system of records may be disclosed, as a routine use, to the public after
either publication of the application pursuant to 35 U.S.C. 122(b) or issuance of a patent
pursuant to 35 U.S.C. 151. Further, a record may be disclosed, subject to the limitations of 37
CFR 1.14, as a routine use, to the public if the record was filed in an application which
became abandoned or in which the proceedings were terminaied and which application is
referenced by either a published application, an application open to public inspection or an
issued patent.

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State,
or local law enforcement agency, if the USPTO becomes aware of a violation or potential
violation of law or regulation.
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PTO/AIA4 (11-15)
Approved for use through 04/30/2017. OMB 0651-0032
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, ho persons are required to respond {o a collection of information unless it contains a valid OMB control number.

Attorney Docket Number | ETRP0143USA3

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | DYNAMIC RANDOM ACCESS MEMORY APPLIED TO AN EMBEDDED DISPLAY PORT

The application data sheet is part of the provisional or nonprovisional application for which it is being submitted. The following form contains the
bibliographic data arranged in a format specified by the United States Patent and Trademark Office as outlined in 37 CFR 1.76.

This document may be completed electronically and submitted to the Office in electronic format using the Electronic Filing System (EFS) or the
document may be printed and included in a paper filed application.

Secrecy Order 37 CFR 5.2:

Porticns or all of the application associated with this Application Data Sheet may fall under a Secrecy Order pursuant to

[ 37 CFR 5.2 (Paper filers only. Applications that fall under Secrecy Order may not be filed electronically.)

Inventor Information:

Remove

Inventor [1
Legal Name

Prefix

Given Name

Middle Name

Family Name

Suffix

Der-Min

]

Yuan

]

Residence Information (Select One)

US Residency

e Non US Residency

Active US Military Service

v |

City  |NewTaipeiCity J|Country of Residence |

Mailing Address of Inventor:

Address 1 No.2, Lane 10, Jhongsing St., Xinzhuang Dist.
Address 2
City | New Taipei City State/Province ‘ |

Postal Code

Countryi

| W

Inventor

2

Remove

Legal Name

Prefix| Given Name Middle Name Family Name Suffix

| El Yen-An

[Chang

Ht

Residence Information (Select One)

US Residency

(® Non US Residency

Active US Military Service

City |Vliaoli County

||Country of Residence i

v

Mailing Address of Inventor:

Address 1

No_ 26, Bade 2nd Rd., Toufen City

Address 2

City

| lVIiaoIi County

State/Province

Postal Code | |

Countryi

[

Inventor

3

Remove

Legal Name

EFS Web 2.2.12
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PTO/AIA4 (11-15)

Approved for use through 04/30/2017. OMB 0651-0032

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, ho persons are required to respond {o a collection of information unless it contains a valid OMB control number.

Attorney Docket Number | ETRP0143USA3
Application Number

Application Data Sheet 37 CFR 1.76

Title of Invention | DYNAMIC RANDOM ACCESS MEMORY APPLIED TO AN EMBEDDED DISPLAY PORT

Prefix| Given Name Middle Name Family Name Suffix

| El lNei—Ming | Huang ‘ El
Residence Information (Select One) US Residency (@ Non US Residency Active US Military Service

City  ||sinchu County J|Country of Residence | frw |

Mailing Address of Inventor:

Address 1 6F ., No.79, Sanchong 1st Rd., Zhudong Township

Address 2

City Hsinchu County State/Province ‘ |

Postal Code | | Countryi ‘ hW

All Inventors Must Be Listed - Additional Inventor Information blocks may be A

generated within this form by selecting the Add button.
Correspondence Information:

Enter either Customer Number or complete the Correspondence Infermation section below.

For further information see 37 CFR 1.33(a).

[ ] An Address is being provided for the correspondence Information of this application.

Customer Number P7765

Email Address winstonhsu@naipo.com | Add Email | [Remove Email
Application Information:

Title of the Invention DYNAMIC RANDOM ACCESS MEMORY APPLIEC TO AN EMBEDDED DISPLAY PORT

Attorney Docket Number| ETRP0143USA3 Small Entity Status Claimed [ |

Application Type Nonprovisional -

Subject Matter Utility v

Total Number of Drawing Sheets (if any) 1 Suggested Figure for Publication (if any)

Filing By Reference:

Only complete this section when filing an application by reference under 35 U.S.C. 111{c) and 37 CFR 1.57(a). Do not complete this secticn if
application papers including a specification and any drawings are being filed. Any domestic benefit or foreign priority information must be
provided in the appropriate section(s) below (i.e., “Domestic Benefit/National S5tage Information” and “Foreign Priority Information”).

For the purposes of a filing date under 37 CFR 1.53(b), the description and any drawings of the present application are replaced by this

reference to the previously filed application, subject to conditions and requirements of 37 CFR 1.57(a). .

Application number of the previcusly Filing date (YYYY-MM-DD) Intellectual Property Authority or Country 7
filed application

EFS Web 2.2.12
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PTO/AIA4 (11-15)

Approved for use through 04/30/2017. OMB 0651-0032

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, ho persons are required to respond {o a collection of information unless it contains a valid OMB control number.

ETRP0143USA3

Attorney Docket Number

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | DYNAMIC RANDOM ACCESS MEMORY APPLIED TO AN EMBEDDED DISPLAY PORT

Publication Information:
[ ] Request Early Publication (Fee required at time of Request 37 CFR 1.219)

Req uest Not to Publish. | hereby request that the attached application not be published under

35 U.5.C. 122(b) and certify that the invention disclosed in the attached application has not and will not be the
subject of an application filed in another country, or under a multilateral international agreement, that requires
publication at eighteen months after filing.

Representative Information:

Representative information should be provided for all practitioners having a power of attorney in the application. Providing
this information in the Application Data Sheet does not constitute a power of attorney in the application (see 37 CFR 1.32).

Either enter Customer Number or complete the Representative Name section below. If both sections are completed the customer
Number will be used for the Representative Information during processing.

e Customer Number US Patent Practitioner

7765

Please Select One: () Limited Recognition (37 CFR 11.9)

Customer Number

Domestic Benefit/National Stage Information:

This section allows for the applicant to either claim benefit under 35 U.S.C. 119(e), 120, 121, 365(c), or 386(c) or indicate
National Stage entry from a PCT application. Providing benefit claim information in the Application Data Sheet constitutes

the specific reference required by 35 U.S.C. 119(e) or 120, and 37 CFR 1.78.

When referring to the current application, please leave the “Application Number” field blank.

Prior Application Status | Pending -
Filing or 371(c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)

[Continuation of

4

13922242

2013-06-19

Prior Application Status | [Expired -
Filing or 371(c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)

13922242

[Claims benefit of provisional

61672287

2012-07-17

Prior Application Status | Expired v Remove
Filing or 371(c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
13922242 [Claims benefit of provisional | 61768406 2013-02-23
Additional Domestic Benefit’/National Stage Data may be generated within this form ~dd

by selecting the Add button.

EFS Web 2.2.12
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PTO/AIA4 (11-15)
Approved for use through 04/30/2017. OMB 0651-0032

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, ho persons are required to respond {o a collection of information unless it contains a valid OMB control number.

) ) Attorney Docket Number | ETRP0143USA3
Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | DYNAMIC RANDOM ACCESS MEMORY APPLIED TO AN EMBEDDED DISPLAY PORT

Foreign Priority Information:

This section allows for the applicant to claim priority to a foreign application. Providing this information in the application data sheet
constitutes the claim for priority as required by 35 U.S.C. 119(b) and 37 CFR 1.55. When priority is claimed to a foreign application
that is eligible for retrieval under the pricrity document exchange program (PDX)I the information will be used by the Office to
automatically attempt retrieval pursuant to 37 CFR 1.55(i)(1) and {(2). Under the PDX program, applicant bears the ultimate
responsibility for ensuring that a copy of the foreign application is received by the Office from the participating foreign intellectual
property office, or a certified copy of the foreign priority application is filed, within the time period specified in 37 CFR 1.55{g){1).

Remove

Application Number Countryi Filing Date (YYYY-MM-DD) Access Code' (if applicable)

Additional Foreign Priority Data may be generated within this form by selecting the
Add button. Add

Statement under 37 CFR 1.55 or 1.78 for AlA (First Inventor to File) Transition
Applications

This application (1) claims priority to or the benefit of an application filed before March 16, 2013 and {2) also

contains, or contained at any time, a claim to a claimed invention that has an effective filing date on or after March
[] 186, 2013.

NOTE: By providing this statement under 37 CFR 1.55 or 1.78, this application, with a filing date on or after March

186, 2013, will be examined under the first inventor to file provisions of the AlA.

EFS Web 2.2.12
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PTO/AIA4 (11-15)

Approved for use through 04/30/2017. OMB 0651-0032

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, ho persons are required to respond {o a collection of information unless it contains a valid OMB control number.

Attorney Docket Number | ETRP0143USA3

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | DYNAMIC RANDOM ACCESS MEMORY APPLIED TO AN EMBEDDED DISPLAY PORT

Authorization or Opt-Out of Authorization to Permit Access:

When this Application Data Sheet is properly signed and filed with the application, applicant has provided written
authority to permit a participating foreign intellectual property (IP) office access to the instant application-as-filed (see
paragraph A in subsection 1 below) and the European Patent Office (EPO) access to any search results from the instant
application (see paragraph B in subsection 1 below).

Should applicant choose not to provide an authorization identified in subsection 1 below, applicant must opt-out of the
authorization by checking the corresponding box A or B or both in subsection 2 below.

NOTE: This section of the Application Data Sheet is ONLY reviewed and processed with the INITIAL filing of an
application. After the initial filing of an application, an Application Data Sheet cannot be used to provide or rescind
authorization for access by a foreign IP office(s). Instead, Form PTO/SB/39 or PTO/SB/69 must be used as appropriate.

1. Authorization to Permit Access by a Foreign Intellectual Property Office(s)

A. Priority Document Exchange (PDX]) - Unless box A in subsection 2 (opt-out of authorization) is checked, the
undersigned hereby grants the USPTO authority to provide the European Patent Office (EPO), the Japan Patent Office
(JPO), the Korean Intellectual Property Office (KIPQO), the State Intellectual Property Office of the People’s Republic of
China (SIPQ), the World Intellectual Property Organization (WIPQ), and any other foreign intellectual property office
participating with the USPTO in a bilateral or multilateral priority document exchange agreement in which a foreign
application claiming priority to the instant patent application is filed, access to: (1) the instant patent application-as-filed
and its related bibliographic data, (2) any foreign or domestic application to which pricrity or benefit is claimed by the
instant application and its related bibliographic data, and (3) the date of filing of this Authorization. See 37 CFR 1.14(h)

(1)-

B. Search Results from U.S. Application to EPO - Unless box B in subsection 2 (opt-out of authorization) is checked,
the undersigned hereby grants the USPTO authority to provide the EPO access to the bibliographic data and search
results from the instant patent application when a European patent application claiming priority to the instant patent
application is filed. See 37 CFR 1.14(h)(2).

The applicant is reminded that the EPQO’s Rule 141(1) EPC (European Patent Convention) requires applicants to submit a
copy of search results from the instant application without delay in a European patent application that claims priority to
the instant application.

2. Opt-Out of Authorizations to Permit Access by a Foreign Intellectual Property Office(s)

A. Applicant DOES NOT authorize the USPTO to permit a participating foreign IP office access to the instant
[ ] application-as-filed. If this box is checked, the USPTO will not be providing a participating foreign IP office with
any documents and information identified in subsection 1A above.

B. Applicant DOES NOT authorize the USPTO to transmit to the EPO any search results from the instant patent
[] application. If this box is checked, the USPTO will not be providing the EPO with search results from the instant
application.
NOTE: Once the application has published or is otherwise publicly available, the USPTO may provide access to the
application in accordance with 37 CFR 1.14.

EFS Web 2.2.12
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Approved for use through 04/30/2017. OMB 0651-0032

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, ho persons are required to respond {o a collection of information unless it contains a valid OMB control number.

Attorney Docket Number | ETRP0143USA3

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | DYNAMIC RANDOM ACCESS MEMORY APPLIED TO AN EMBEDDED DISPLAY PORT

Applicant Information:

Providing assignment information in this section does not substitute for compliance with any requirement of part 3 of Title 37 of CFR
to have an assignment recorded by the Office.

Applicant #

If the applicant is the inventor (or the remaining joint inventor or inventors under 37 CFR 1.45), this section should not be completed.
The information to be provided in this section is the name and address of the legal representative who is the applicant under 37 CFR
1.43; or the name and address of the assignee, person to whom the inventor is under an obligation to assign the invention, or person
who otherwise shows sufficient proprietary interest in the matter who is the applicant under 37 CFR 1.46. If the applicant is an
applicant under 37 CFR 1.46 (assignee, person to whom the inventor is obligated to assign, or person who otherwise shows sufficient
proprietary interest) together with one or more joint inventors, then the joint inventor or inventors who are also the applicant should be

identified in this section.

® Assignee Legal Representative under 35 U.S.C. 117 Joint Inventor

Person to whoem the inventor is obligated to assign. Person who shows sufficient proprietary interest

If applicant is the legal representative, indicate the authority to file the patent application, the inventor is:

vI

Name of the Deceased or Legally Incapacitated Inventor:

If the Applicant is an Organization check here. X

Organization Name Etron Technology, Inc.

Mailing Address Information For Applicant:

Address 1 No. 6, Technology Road 5

Address 2

City Hsinchu State/Province
Countr)f | II'W Postal Code
Phone Number Fax Number
Email Address

Additional Applicant Data may be generated within this form by selecting the Add button. Add

Assignee Information including Non-Applicant Assignee Information:

Providing assignment information in this section does not substitute for compliance with any requirement of part 3 of Title
37 of CFR to have an assignment recorded by the Office.

EFS Web 2.2.12
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Approved for use through 04/30/2017. OMB 0651-0032

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, ho persons are required to respond {o a collection of information unless it contains a valid OMB control number.

Attorney Docket Number | ETRP0143USA3

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | DYNAMIC RANDOM ACCESS MEMORY APPLIED TO AN EMBEDDED DISPLAY PORT

Assignee |1

Complete this section if assignee information, including non-applicant assignee information, is desired to be included on the patent
application publication. An assignee-applicant identified in the "Applicant Information™ section will appear on the patent application
publication as an applicant. For an assignee-applicant, complete this section only if identification as an assignee is also desired cn the
patent application publication.

If the Assignee or Nen-Applicant Assignee is an Organization check here. []

Prefix Given Name Middle Name Family Name Suffix
Mailing Address Information For Assignee including Non-Applicant Assignee:

Address 1

Address 2

City State/Province

Countryi Postal Code

Phone Number Fax Number

Email Address
Additional Assignee or Non-Applicant Assignee Data may be generated within this form by o
selecting the Add button.

Signature:

NOTE: This Application Data Sheet must be signed in accordance with 37 CFR 1.33(b). However, if this Application
Data Sheet is submitted with the INITIAL filing of the application and either box A or B is not checked in
subsection 2 of the “Authorization or Opt-Out of Authorization to Permit Access” section, then this form must
also be signed in accordance with 37 CFR 1.14(c).

This Application Data Sheet must be signed by a patent practitioner if one or mare of the applicants is a juristic
entity (e.g., corporation or association). If the applicant is two or more joint inventors, this form must be signed by a
patent practitioner, all joint inventors who are the applicant, or one or more joint inventor-applicants who have been given
power of attorney {e.g., see USPTO Form PTO/AIA/81) on behalf of all joint inventor-applicants.

See 37 CFR 1.4(d) for the manner of making signatures and certifications.

Signature [/Winston Hsu/ Date (YYYY-MM-DD)| 2018-10-03
First Name | Winston Last Name | Hsu Registration Number | 41526
Additicnal Signature may be generated within this form by selecting the Add button. Add
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Attorney Docket Number | ETRP0143USA3

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | DYNAMIC RANDOM ACCESS MEMORY APPLIED TO AN EMBEDDED DISPLAY PORT

This collection of informaticn is required by 37 CFR 1.76. The information is required to obtain or retain a benefit by the public which
is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This
collection is estimated to take 23 minutes to complete, including gathering, preparing, and submitting the completed application data
sheet form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you require to
complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connecticn with your submission of the attached form related tc a patent
application or patent. Accordingly, pursuant to the requirements of the Act, please be advised that: (1) the general authority for the collection of this information
is 35 US.C. 2{b}){2); (2) furnishing of the information solicited is voluntary; and {3) the principal purpose for which the information is used by the U.S. Patent and
Trademark Office is to process and/or examine your submission related to a patent application or patent. If you do not furnish the requested information, the U.S.
Patent and Trademark Office may not be able to process and/or examine your submission, which may result in termination of proceedings or abandonment of
the application or expiration of the patent.

The information provided by you in this form will be subject to the fellowing routine uses:

1

The information on this form will be treated confidentially to the extent allowed under the Freedom of Information Act (5 U.5.C. 552) and the Privacy
Act (5U.5.C. 552a). Records from this system of records may be disclosed to the Department of Justice to determine whether the Freedom of
Information Act requires disclosure of these records.

Arecord from this system of records may be disclosed, as a reutine use, in the course of presenting evidence to a court, magistrate, or administrative
tribunal, including disclosures to opposing counsel in the course of settlement negotiations.

A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a request involving an individual, to whom
the record pertains, when the individual has requested assistance from the Member with respect to the subject matter of the record.

A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for the information in order to perform
a contract. Recipients of information shall be required to comply with the requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.5.C.
552a{m).

A record related to an International Application filed under the Patent Cooperation Treaty in this system of records may be disclosed, as a routine use,
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Title
DYNAMIC RANDOM ACCESS MEMORY APPLIED TO AN EMBEDDED DISPLAY PORT

Cross Reference To Related Applications

[0001] This is a continuation application of U.S. Patent Application
No. 13/922,242, filed on June 19, 2013, which claims the benefit of
U.S. Provisional Application No. 61/672,287, filed on July 17, 2012
and entitled “Flexible Memory Power Supply Architecture," and the
benefit of U.S. Provisional Application No. 61/768,406, filed on
February 23, 2013 and entitled “Mixed-Low-Voltage DRAM For Embedded
Display Port." The above-mentioned applications are incorporated

herein by reference.

Background of the Invention

1. Field of the Invention

[0002] The present invention relates to a dynamic random access memory,
and particularly to a dynamic random access memory applied to an

embedded display port.

2. Description of the Prior Art

[0003] An embedded display port (eDP) published by the Video
Electronics Standards Association (VESA) is used for acting as a
standard display panel interface to connect external devices. For
example, the embedded display port can act as an interface between
a video card and a notebook panel. In addition, the embedded display
port version 1.3 published by the Video Electronics Standards
Association adds a panel self refresh (PSR) function, where the panel
self refresh function can make a graphic processing unit (GPU) turn
off connection between the graphic processing unit and a liquid
crystal panel when a frame displayed on the liquid crystal panel is
frozen. Thus, power consumption of the graphic processing unit can
be significantly reduced and battery endurance ability can be

extended.

[0004] In addition, a timing controller supporting the panel self
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refresh function of the liquid crystal display needs to include a
frame buffer (e.g. a dynamic random access memory) . When the graphic
processing unit turns off the connection between the graphic
processing unit and the liquid crystal panel, the frame buffer needs
to store a last frame before the graphic processing unit turns off
the connection between the graphic processing unit and the liquid
crystal panel. Therefore, when no data transmission exists between
the graphic processing unit and the liquid crystal panel, the timing
controller can directly output the last frame stored in the frame

buffer.

[0005] Although the panel self refresh function can make power
consumption of the graphic processing unit be significantly reduced,
power consumption of the timing controller is increased due to
operation of the frame buffer. Therefore, how to design the frame
buffer to reduce the power consumption of the timing controller

becomes an important issue of memory manufacturers.

Summary of the Invention

[0006] An embodiment provides a dynamic random access memory applied
to an embedded display port. The dynamic random access memory includes
a memory core unit and a peripheral circuit unit. The memory core
unit is used for operating in a first predetermined voltage. The
peripheral circuit unit is electrically connected to the memory core
unit for operating in a second predetermined voltage, where the second

predetermined voltage is lower than 1.1V.

[0007] Another embodiment provides a dynamic random access memory
applied to an embedded display port. The dynamic random access memory
includes a memory core unit, a peripheral circuit unit, and an
input/output unit. The memory core unit is used for operating in a
first predetermined voltage. The peripheral circuit unit 1is
electrically connected to the memory core unit for operating in a
second predetermined voltage, where the second predetermined voltage

is lower than 1.1V. The input/output unit is electrically connected
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to the peripheral circuit unit and the memory core unit for operating
in a third predetermined voltage, where the third predetermined

voltage is lower than 1.1V.

[0008] The present invention provides a dynamic random access memory
applied to an embedded display port. The dynamic random access memory
makes a memory core unit, a peripheral circuit unit, and an
input/ocutput unit thereof operate in lower voltages. Compared to the
prior art, power consumption of the dynamic random access memory of
the present invention is much lower than power consumption of a dynamic
random access memory operating in operation voltages specified by
the Joint Electron Device Engineering Council. Thus, when the dynamic
random access memory of the present invention is applied to an embedded
display port, the present invention can make system power consumption
(e.g. power consumption of a graphic processingunit) be significantly
reduced, not make power consumption of a timing controller be
increased due to operation of a frame buffer, and extend battery

endurance ability of a portable device.

[0009] These and other objectives of the present invention will no
doubt become obvious to those of ordinary skill in the art after
reading the following detailed description of the preferred

embodiment that is illustrated in the various figures and drawings.

Brief Description of the Drawings
[0010] The figure is a diagram illustrating a dynamic random access
memory 100 applied to embedded display port according to an

embodiment .

Detailed Description

[0011] Please refer to the figure. The figure isa diagramillustrating
a dynamic random access memory 100 applied to an embedded display
port according to an embodiment, where the dynamic random access
memory 100 acts as a frame buffer of a timing controller of a ligquid

crystal display, and the dynamic random access memory 100 1is
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compatible with a single data rate (SDR) specification, a double data
rate (DDRI1) specification, a double data zrate two (DDR II)
specification, or a double data rate three (DDR IlI) specification.
As shown in the figure, the dynamic random access memory 100 includes
a memory core unit 102, a peripheral circuit unit 104, and an
input/output unit 106, where the peripheral circuit unit 104 is
electrically connected to the memory core unit 102, and the
input/ocutput unit 106 is electrically connected to the peripheral
circuit unit 104 and the memory core unit 102. Please refer to Table
I . Table 1 illustrates operation voltages (specified by the Joint
Electron Device Engineering Council (JEDEC)) of a dynamic random
access memory operating in the DDR 1 specification, a low power DDR
I specification, the DDR II specification, and a low power DDR I

specification.

memory core unitfperipheral circuit|input/output
102 unit 104 unit 106
3.3V+0.3V or 3.3V+0.3V or 3.3V+0.3V or
DDR [
2.5V+0.2V 2.5V+0.2V 2.5V+0.2V
Low Power DDR
I 1.8V+0.1V 1.8V+0.1V 1.8V+0.1V
DDR II 1.8V+0.1V 1.8V+0.1V 1.8V+0.1V
Low Power DDR
I 1.7V~1.95V 1.14V~1.30V 1.14V~1.30V
Table 1

[0012] If the dynamic random access memory 100 is designed to have
low power consumption to reduce power consumption of the timing
controller, the dynamic random access memory 100 needs to have low
operation power consumption (e.g. power consumption for the dynamic
random access memory 100 outputting storage frames to the timing
controller) and low standby power consumption. But, the operation

voltages specified by the Joint Electron Device Engineering Council
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(as shown in Tablel ) can not satisfy requirements (that is, the low

operation power consumption and the low standby power consumption)

of the embedded display port (eDP) version 1.3.

[0013] Please refer to Table Il . Table Il illustrates operation voltage
ranges of the dynamic random access memory 100 operating in the DDR
I specification, the low power DDR 1 specification, the DDR 1
specification, and the low power DDR Il specification according to

an embodiment.

memory core unit |[peripheral input/ocutput unit
102 circuit unit 104 |106
operation
voltage < 1.1V < 1.1V < 1.1V
ranges
Table 1I

[0014] As shown in Table I, operation voltages of the memory core
unit 102 in the DDR | specification, the low power DDR I specification,
the DDR Il specification, and the low power DDR Il specification are
a first predetermined voltage, where the first predetermined voltage
is lower than 1.1V; operation voltages of the peripheral circuit unit
104 in the DDR 1 specification, the low power DDR | specification,
the DDR Il specification, and the low power DDR Il specification are

a second predetermined voltage, where the second predetermined
voltage is lower than 1.1V; and operation voltages of the input/output

unit 106 in the DDR [ specification, the low power DDR I specification,
the DDR Il specification, and the low power DDR Il specification are

a third predetermined voltage, where the third predetermined voltage

is lower than 1.1V.

[0015] As shown in Table II, because the operation voltages of the

memory core unit 102 in the DDR [ specification, the low power DDR
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I specification, the DDR II specification, and the low power DDR I
specification are the first predetermined voltage, the dynamic random
access memory 100 has lower memory core power consumption; because
the operation voltages of the peripheral circuit unit 104 in the DDR
I specification, the low power DDR 1 specification, the DDR I
specification, and the low power DDR Il specification are the second
predetermined voltage, the dynamic random access memory 100 has lower
access power consumption; and the operation voltages of the
input/output unit 106 in the DDR I specification, the low power DDR
I specification, the DDR II specification, and the low power DDR II
specification are the third predetermined voltage, the dynamic random
access memory 100 has lower input/output power consumption. In
addition, the input/output unit 106 is compatible with an interface
provided by the prior art, so power consumption of the dynamic random
access memory 100 is much lower than power consumption of the dynamic
random access memory operating in the operation voltages specified

by the Joint Electron Device Engineering Council.

[0016] Please refer toTable lll. Table Ill illustrates operation voltage
ranges of the dynamic random access memory 100 operating in the DDR
I specification, the low power DDR 1 specification, the DDR 1
specification, and the low power DDR Il specification according to

another embodiment.

memory core unit |[peripheral input/ocutput unit
102 circuit unit 104 |106
operation
voltage 1.8v+t0.1Vv < 1.1V < 1.1V
ranges
Table I

[0017] As shown in Table I, operation voltages of the memory core

unit 102 in the DDR | specification, the low power DDR I specification,
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the DDR Il specification, and the low power DDR Il specification are
a first predetermined voltage, where the first predetermined voltage
is equal to 1.8V+0.1V; operation voltages of the peripheral circuit
unit 104 in the DDR 1 specification, the low power DDR [ specification,
the DDR II specification, and the low power DDR Il specification are
a second predetermined voltage, where the second predetermined
voltage ig lower than 1.1V; and operation voltages of the input/output
unit 106 in the DDR | specification, the low power DDR 1 specification,
the DDR I specification, and the low power DDR Il specification are
a third predetermined voltage, where the third predetermined voltage

is lower than 1.1V.

[0018] As shown in Table I, because the operation voltages of the
memory core unit 102 in the DDR [ specification, the low power DDR
I specification, the DDR Il specification, and the low power DDR II
specification are the first predetermined voltage, the dynamic random
access memory 100 has higher charge pump efficiency; because the
operation voltages of the peripheral circuit unit 104 in the DDR 1
specification, the low power DDR | specification, the DDR 1II
specification, and the low power DDR Il specification are the second
predetermined voltage, the dynamic random access memory 100 has lower
access power consumption; and the operation voltages of the
input/ocutput unit 106 in the DDR | specification, the low power DDR
I specification, the DDR II specification, and the low power DDR II
specification are the third predetermined voltage, the dynamic random
access memory 100 has lower input/output power consumption. In
addition, the input/output unit 106 is also compatible with an
interface provided by the prior art, so power consumption of the
dynamic random access memory 100 is much lower than power consumption
of the dynamic random access memory operating in the operation

voltages specified by the Joint Electron Device Engineering Council.

[0019] To sum up, the dynamic random access memory applied to an
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embedded display port makes the memory core unit, the peripheral
circuit unit, and the input/output unit operate in lower voltages.
Compared to the prior art, power consumption of the dynamic random
access memory of the present invention is much lower than power
consumption of a dynamic random access memory operating in the
operation voltages specified by the Joint Electron Device Engineering
Council. Thus, when the dynamic random access memory of the present
invention is applied to an embedded display port, the present
invention can make system power consumption (e.g. power consumption
of a graphic processingunit) be significantly reduced, not make power
consumption of the timing controller be increased due to operation
of the frame buffer, and extend battery endurance ability of a portable

device.

[0020] Those skilled in the art will readily observe that numerous
modifications and alterations of the device and method may be made
while retaining the teachings of the invention. Accordingly, the above
disclosure should be construed as limited only by the metes and bounds

of the appended claims.
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Claims

What is claimed is:

1.

A dynamic random access memory applied to an interface port,

comprising:

a memory core cell, wherein the memory core cell is supplied with
a first voltage within a first voltage range to make the memory
core cell operate at the first voltage, and the memory core
cell is a volatile memory cell; and

a peripheral circuit electrically connected to the memory core
cell, wherein the peripheral circuit is supplied with a second
voltage within a second voltage range to make the peripheral
circuit operate at the second voltage, wherein the second
voltage is lower than 1.1V, and

wherein the memory core cell and the peripheral circuit are formed
on a single chip, and the peripheral circuit is external to

the memory core cell.

The dynamic random access memory of claim 1, wherein the first

voltage is lower than 1.1V.
The dynamic random access memory of claim 2, further comprising:
an input/output unit electrically connected to the peripheral

circuit and the memory core cell for operating in a third

voltage, wherein the third voltage is lower than 1.1V.
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Abstract of Disclosure

A dynamic random access memory applied to an embedded display port
includes a memory core unit, a peripheral circuit unit, and an
input/ocutput unit. The memory core unit is used for operating in a
first predetermined voltage. The peripheral circuit unit is
electrically connected to the memory core unit for operating in a
second predetermined voltage, where the second predetermined voltage
is lower than 1.1V. The input/output unit is electrically connected
to the memory core unit and the peripheral circuit unit for operating
in a third predetermined voltage, where the third predetermined

voltage is lower than 1.1V.
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