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Design of Low-power Low-frequency and
Fast Start-up Circuit

ZHAO Yi-qiang, YANG Dong

(School of Electronic Information Engineering, Tianjin University, Tianjin 300072, China)

Abstract: To overcome the limitation of large power in the complementary metal-oxide semiconductor
(CMOS) crystal oscillator circuit of traditional Pierce structure, this paper designed a kind of low-
frequency start-up oscillator circuit, which was integrated into the specific non-magnetic meter chip and
its frequency was 32. 768 kHz. By using the improved push-pull crystal oscillator circuit, the designed
circuit could reduce the power effectively and start up quickly. The circuit design, simulation and tapeout
had been completed by adopting the Chartered 0. 35 wm process model. Test results show that the circuit

works correctly, the average operating current is 0. 39 WA after stabilization, and the start-up time is less

than 200 ms,which meet the system’s requirements of frequency and power.
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Fig. 2 Small signal model of Pierce structure

FEREKRITHENEN -KEAITRE N

244 32. 768 kHz W 4115 5, b TR IR,
R B RER S CCHEARBEREAX
ERFEFBRGMENRESE. B2, RNAEAE
S8 G 1A i FE A BT LR B, 0 R BR Y
WA EMA EREWBRITHFRERAME, R
BY, 7 ZE R I ol B A A5 # AT R 8 FCRE T A
AR Y 2 A b R Dh R AT R R AT T IR
A 2R

2 EEMi

Ty B R 32 22 W) LA PRI L R R R A/ R
W2ATEEE R, b T % ERE R E T
BARGENM, HBRBEE .3 V) MBENRLEH
T, A BA B BT LL, KB MR/ 4k A B
A B T4 R 0BG A P 5 I e I T R

N T BN AR T S LAt a0k 3
BU7RN L B TP OR B Jr il N B P SRR 3
EE4H/MESERRET 2 METRIIFEKK, B
H,EERE2 NMETESHM. FHE B RIR
ER AR, SREM R, BB M w it nl
LASRAS R AR 89 85 S {E, AT AT LA R Sh A%, (H R X R
WM& X RIREERERA TR R, #RXAE
BRBERNOTERER L MEEERAARGS 58
RENIAM BB E &, A RBEFEAIBKE N
RITRER. NI S BRR , 1X R 45 4 B AR O iz =X AR 1
PR

VDD

UEIPZ
-

(b 10

—Ich

B3 24 FIEBREBI B RSN
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Fig. 8 Final circuit of the push-pull type crystal oscillator
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