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(57) Abstract: Disclosed is a PVTM-based, wide-voltage-range clock stretching circuit. The circuit comprises a PVTM circuit module,
a phase clock generation module, a clock synchronization selection module, and a control module. The PVTM circuit module monitors
in real time delay information of a delay unit in a chip to detect a current running environment ot the circuit, and feeds the information
back to the control module. Under the effect of a clock stretching enable signal and a clock stretching scale signal, the control module
selects, according to PVTM teedback information, a target phase clock from clocks generated by the phase clock generation module, so
as to implement stretching of a system clock in different PVT environments within a single cycle. The circuit of the present invention
does not require a complex gate device, and has a low cost in terms of surface area and power consumption; the circuit has a simple
structure and is easy to implement, achieves a cost-based balance between precision and area overhead, and is especially suitable for



WO 2017/197946 A1 {10000 00100

ST, SV, SY, TH, TJ, TM, TN, TR, TT, TZ, UA, UG, US,
UZ,VC, VN, ZA, ZM, ZW .

84 IBEE (R HFIEH, ZREGE—FATRMLRHX
fR41) © ARIPO (BW, GH, GM, KE, LR, LS, MW, MZ,
NA, RW, SD, SL, ST, SZ, TZ, UG, ZM, ZW), BXIF. (AM,
AZ, BY, KG, KZ, RU, TJ, TM), Etil (AL, AT, BE, BG,
CH, CY, CZ, DE, DK, EE, ES, FL, FR, GB, GR, HR, HU,
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, CI,
CM, GA, GN, GQ, GW, KM, ML, MR, NE, SN, TD, TG).

KERAT:
— WHEERRRE (RA%F21403)) .

use in adaptive voltage and frequency regulation circuits based on online timing monitoring.

(57) #FE: —FPEE TPVTIM) 78 o 5 I Phfr (H FL B, 1% P BR FPVTMUEE B AR A o7 I A= i iy It ]
2 e PERL L DL R 42 IR DR 28 PG, PVTIME R 6 R B S I I 00 v S B B0 5 ) 2 IR R R Tl 4 T v B )
ITINEE, JFRIZME B R BRI dI AR S b . 32 AR B £ I b2 A8 BB AS 5 LA K I B B i RUBEAS 5 AR T
IRAEPVTMA) S5 S, WAL I Bh A2 AR B 7 A B4 I b P a8 5 H B AR AL I B, SEBLAE B0 ) I X AN R PVT
T RGN PR S AFREEIMIT80E, mARMI AN BN, BB AR, BBl e, M
—REBRE AU BB T I AT, JCHIE SRR T AR N e ) B SR, R A T B LR A



WO 2017/197946 PCT/CN2017/074785
1

—FET PVTM 58 fiL B I Sl e e B

BAR G,

AR S —FpHEET PVTM (KT8 R B e, R B =B B, 8 TR Ui
ankiies s
BEARER

UTEEAE, FEHUE (Wide voltage range) HESHLERAFEN 1) 2 00k, &0 R L/ (A
DX F X, AT DR T i Y AT DT, DAEAE R R AN R S8 T i v M R Bl
BEZT K. SR, BT PVT (Process, Voltage, Temperature ) 1 2 ({147 7E DL e HL 4 24K 14 il L,
FEHLBE BT Th 75 ST — 2 RO PR B A P B AE BRI 00 T B I8 A, Jde ik 7 VRN I
FEIR DY, (HIX SRR PR 22 I8 2R Sk B AR A I AR AR R A, DRI mhadt /i T i 4%
M TAE R I TR, R MR BB 1A B B

NI T B R PERR B SRR AR T, G 2D B AR E DAL 7R A R B
B A N IBAT, R B3 OB AR I P R G DU A, S g AT A . A razor 4514
SARTR I HELS 2 MR PR AE 2RI e M 7V, % F s B TR B AR SR A 2 P B I tH S, JFR R
MK B BRI AL RS IR 8 TARRAS XM IRTE M I B A AR A
—i, WAERT TAR AL, BEA B AR — AN B I, R BRI Y R IR R
&, PRE RGP, FERD ) AR GE B Se A TR, DRI R i e R B OR B IR AR
AR . FLEE e 22 PN P SR e Bl R SR AT . Rl R,
H] Razor W45 5o B AL G (0 il & 2, BIRT 5 Jl L (OIS e 4 A 2 o > LB IS e TE
WA TP R R SRR SR g A 28 o5 g e B, B A AF A IR IR
FRai R, A LA AR A .

HFAE LRI e W 0 73, Aar Dy B ek e M 00 B8 5 () S P A8 A A% 100, {8 R] LAZS 3 s 2 b PVT
M. FiZE BRI R G, RGN 5SS 5 015 BT ] DO B AR g HEAT
FHRL HUR B 2R, DASEILE A s M RE B R AR A — BLO A I R IS iR R SR
B IR P2, RIS I P RN, N TARIES v LAR IR, 55 B SEIRAr Z Be AR A
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WERTPRICEL E o B counter MR 1645 5 SRR HIBLEL b, S5 A AN N K B b B AR (S 5
slow DA B B /UEE (S 5 user_mux, 74855 5 ctl[N:0], A RGLMS Bk K AH AL B b AR Al
AR A I b e B B AR A AL B B, SEEAE SRS, XWASIE] PVT BIFREE T R GRS
AL

PVTM HUBHEH =S BSR4, 70 Ae 20 S % . PR g DA ST S i 10 40
HLE ) BT A D il A 840 22, Sl 4 RGN B eIk AT K (K R T 1 B ED,
2205 e clk_dive FRRHURE 1 AN SAEMT B M ZGERT BT B BT R (M AR
T 1 MEED, AR B BT R0 RE N 5 0 A 2 T 50 R KT i) P s (buffer)o i —HE
I BTG 5 A 5 osc_out 5 4IRS B clk_div FE[RIMEA IR 5 NSRRI, TE SR
ISR 5 4 S B clk_div AFMRIGERE 5, U S b clk_div K
i, BUE SARNT RS &Y, FRRAMRG : S B clk_div A s RCERS, FRIT IR IR



WO 2017/197946 PCT/CN2017/074785
5

W%, (EH IR G — AER e IR %55 osc_out. SN ZIRF (55 4 PVTM HLEAS B (1)1
s 1, Gt HIRG A S P e s T FON RO, ARG ARG, TR
HLE 1 RIS LT o (R 00 P it i 4 AT RO R4S 5 clk_sample_counter % TS HLE 1,
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HLT- g v B s 5 AR 0k R0 2 R A o7 I

P E A R 2 DL A 2R AL, 2 HLEE B A MR AT AR B 15 5 1K R B
OB A A BE A5 5 AT R N TERERT, P2 AR TR 8115 5 gate_clk, ¥ 52 A2 15 % HH i Bk 3R 4T )
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/Ny RORIZI 7 M DA A A
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