A |00 P 0000 RO

W 2013/

(12) BRREMEEZRAFRLHHNERR PE

(19) tt 5 %07 PR 4R
E R B

@3) EfRA7 B
2013 #£6 A6 H (06.06.2013)

_

W

10 B S
W O 2013/078636 A 1

wWiPOIPCT

61y B¥ FpEs 74 REA: PRIEZRERRES REE LT (CHINA

Hg  5/15 (2006.01) SCIENCE PATENT & TRADEMARK  AGENT LTD.);
— ko FELtETEBEEREIER 1SBELRAIBNEKRE

21 : PCT/CN201 1/083212

e EfsHES B B 25fF Beiing 100083 (CN) o

22) EBFREE B : 20114 11 8 30 B (30.11.201 1 N

22 EERER " o) EEE GSEESR, ERT-BTRANERE

25 ERffI B 3 # ):AE, AG, AL, AM, AO, AT, AU, AZ, BA, BB, BG,
A BH, BR, BW, BY, BZ, CA, CH, CL, CN, CO, CR, CU,

(26) KNESR X Cz, DE, DK, DM, DO, DZ, EC, EE, EG, ES, FI, GB, GD,

7) FEA (3B E B e E E): P ENERK OF: Sl SML ST . ORI D e N 1SR KE
BBF#F5%Ff (NSTITUTE ~ OF MICROELECTRON - oy VA MD. ME NG MK N M Ny M
ICS, CHINESE ACADEMY OF SCIENCES) [CN/CN]; NA NG NI NO. NZ. oM. PE PG PH PL BT OA RO
FEJETEHME X L8\ 35 Beijing 100029 RS, RU. RW, SC, SD. SE. SG. SK. SL, SM, ST, SV, SY,
(CN) o TH, TJ, TM, TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN,

72 RBEA K ZA, ZM, ZWo

5 2 5 \ PR i- =]

@5 KBAAREA @0 % @) FRRR (CHEN Wel- g JEFE G2EEY, BERE —HTRMHE KR
Beijing 100029 (CN) o [ (CHEN, Lan) [CN/CNJ; RW, SD, SL, Sz, Tz, UG, ZM, ZW), Mgbsm (AM, AZ,
FEIETEHME X LH K 35 Beijing 100029 BY, KG, KZ, MD, RU, TJ, TM), BX#M (AL, AT, BE, BG,
(CN) o ZZ (LONG, Shuang) [CNICN] F EIL R CH, CY, Cz, DE, DK, EE, ES, FI, FR, GB, GR, HR, HU,
B PH XJb £ 48 7 & 3 B Beiing 100029 (CN) o IE, IS, IT, LT, LU, LV, MC, MK, MT, NL, NO, PL, PT,

RO, RS, SE, SI, SK, SM, TR), OAPI (BF, BJ, CF, CG, Cl,
CM, GA, GN, GQ, GW, ML, MR, NE, SN, TD, TG) »
[ £ 7]

(54) Title: MULTI-PHASE  CLOCK SIGNAL GENERATION  CIRCUIT

54 KPBH sHENSES XL a8

|
|
|
) BF1
) l‘D———CLKB
] BF2
| I~ GCLK1
AT | I/
CLKd CLKBy |
CLK |
D1 [ |
| MN1 L omne I
CLKB = |
BF3
CLK2
BF4
L[> CLK4

(57) Abstract: Disclosed is a multi-phase clock signal gener -
ation circuit. The circuit includes two circuit modules. Each
of the circuit modules includes a cross coupling structure and
two delay units, wherein the delay unit is an adjustable delay
unit. The circuit module MD1 includes two NMOS tubes, two
PMOS tubes and two delay units. The circuit module MD2
includes two NMOS tubes, two PMOS tubes and two delay
units. The phase relationship among the clock signals among
various phases generated by the multi-phase clock signal gen-
eration circuit according to the embodiments is relatively ir-
relevant to the integration process, operating voltage and op-
erating temperature of the circuit, and therefore it is possible
to ensure the efficiency of the multi-phase charge pump.
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