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Embedded clock generator based on Raspberry Pi
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Abstract: Aiming at the requirement of high reliability and high stability clock source, an embedded
clock generator based on Raspberry Pi is designed. Using 3B+ Raspberry Pi embedded control platform
and Qt development tool, ADF4356 frequency synthesizer is controlled by RS485 communication bus to
synthesize target frequency. The test results show that the control platform of the clock generator is stable
and reliable. It can control the ADF4356 frequency synthesizer to synthesize the frequency in the range of
53.125-6 800 MHz, the transition time is less than 100 ps, and the RMS jitter is less than 5 ps, which
provides some practical support for the design and implementation of more functional clock generators.
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Fig.1 Overall structure diagram of clock generator
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Fig.2 Block diagram of clock generator module
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Fig.3 Circuit schematic diagram of clock generator module
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Fig.4 Serial communication structure of clock generator
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Table1 Packet protocol

field name data format length/bit explain
frame header 0x81 8 packet header
register 0 0xXXXXXXXX 32 the format is the same as ADF4356 register 0
register 1 OxXXXXXXXX 32 the format is the same as ADF4356 register 1
register 2 0xXXXXXXXX 32 the format is the same as ADF4356 register 2
register 4 0xXXXXXXXX 32 the format is the same as ADF4356 register 4
register 6 OxXXXXXXXX 32 the format is the same as ADF4356 register 6
register 9 0xXXXXXXXX 32 the format is the same as ADF4356 register 9
register 10 0xXXXXXXXX 32 the format is the same as ADF4356 register 10
register 13 OxXXXXXXXX 32 the format is the same as ADF4356 register 13
XOR check 0xXX 8 verify that the data transmitted is correct
end of frame OxFF 8 end mark
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MR shisw Ak, B RN 1802 MHz, FTJFHf 11 58 )l 45 i 7 5 5 I B kA= B 2 0] i3l {7, 76 7R
ar AR A E AR MK S R A 8~ 9 s, Ml EL AR A 1 802 MHz B, ik JERT[R] Jy 55.730 ps,
B3~ 1.748 ps.



248 KMZMESEFEEFR 5519 %

Ref. level 16.00 dBm 24BL37 1
. . . . . .
6.0} :
-4.0.
4o T, DT — e i 2
& 240 ﬁ,-’ B =
E 340 £ :
£ 440 % - mmmg_ SN - —
g ;. S 4
=540 % —— o S
-64.0 — T
measurement current mean = | measurement current . mean
Center 1.802 GHz video BW 240 Hz span 25.00 kKHZ  jise time 1A 56.05ps 55.730 ps jitter[rms] 1A 1.74ps 1.748 ps
Res BW 240 Hz sweep 1.13 ms frequency 1A 1.802GHz 1.80270 GHz  frequency 1A 1.802GHz 1.8029 GHz
Fig.8 Results of frequency test Fig.9 Transition time and jitter test results
&1 8 AT Lh R &9 i3 PR ] SR 32 5
53 5% 400 MHz,865 MHz,1 000 MHz,2 000 MHz, A B B
3 400 MHz,6 800 MHz % i Bt gh (5 5 k4700, )3k TableZ Test data of clock signal
measurement frequency transition time jitter
ZERBINE 2 s, f/MHz /MHz Ips Ips
22 MR, B b kAR 2% 00 L AR 400 400.000 000 001 53.367 3.395
g 53.125~6 800 MHz, S RAE 15 i 5 /NS S 9 fir 865 865.000 000 004 48.645 2.040
. N o = 1 000 999.999 999 998 48.610 1.885
i PERS [ <100 ps, HTTRELE<5 pso I & B S 1802 1 802.000 000 003 55.730 1748
PRGBS S A0, T B S B A 2000 2000000000006 418 1754
3400 3 400.000 000 003 51.834 1.938
A P
ﬁk%ﬁ' EI/J /TT @ 6 800 6 800.000 000 007 49.945 1.875
5 &ig

SS9 38 T B REUR 0960 A SR AP 2 28 UAE A2 3B RS 9 35 F- 77, A Qt Creator JF% TR
SRR A X ADF4356 2 17 B UELHE (7R 00 151 9% 52 OB 4T @A TR, S i A1 13 R0 26 T % S0
MU B A, W% ADFA356 WU I A BRBUR . VAN Bl 0 R IR R T £ BT B 0 B
C, TR, S S A I AR B R T RO £ A — 5 0SBRS4

S E Xk

[ 1] R IR BRFH M. 35T YIG 4R35 4% 09 56 4 S R 28 & 27 1T [)]. B4 T2, 2012,42(2):58-61. (LIU Xin,JING
Kexue,OUYANG Ping. gtudy on wideband frequency synthesizer based on YTG[J]. Radio Engineering, 2012,42(2):58-61.)

[2] FVEE KRB R ME, S, 6 4125 HEBE AR SR 5 LA (1], Kbk 2% BH# 5 o715 B 2% 4z, 2019,17(6):1032-1035. (SUN
Ke,ZHANG Yi,LIAO Zhixiong,et al. Broadband step agile fast frequency synthesizer[J]. Journal of Terahertz Science and
Electronic Information Technology, 2019,17(6):1032-1035.)

[31 T REV R KT STM32 i A% RGBT PRI M (F SRR ), 2013,44(S1):260-265.
DING Li,SONG Zhiping,XU Mengmeng,et al. Design of embedded measurement and control system based on STM32[]].
Journal of Central South University(Science and Technology), 2013,44(51):260-265.)

[4] HisRFBHIET. DR ARM AR RGE LRI P EWIKL, 2012,38(S1):14-16. (SHI Leping,YANG Zhengyu,MA
Xianming,et al. Summary of ARM-based embedded system[]J]. China Measurement & Test, 2012,38(S1):14-16.)

[5] ##EE. FT/NECN 405 i) B paf ZE AN A 58 53T [D]. WRYILIRYI K 2%, 2017, (LIN Xin. Research and design of charge
pump PLL based on fractional N frequency division|D]. Shenzhen,China:Shenzhen University, 2017.)

[6] fhacse. (RIIFE B/ NE A AT PR A 98 53T D). BT 3T K 2%, 2015. (ZHONG Dongdong. Research and design
of low power dual mode fractional frequency PLL[D]. Hangzhou,China:Zhejiang University, 2015.)

[7] KIMHIJYUCZLEE D S,et al. A low-power spread-spectrum clock generator with three-step frequency and VCO gain
calibration for serial-ATA applications[]J]. Analog Integrated Circuits and Signal Processing, 2014,78(3):843-852.

[8] YANG W B,WANG C H,YEH S S,et al. A multiple frequency clock generator using wide operation frequency range phase
interpolator[J]. Microelectronics Journal, 2013,44(8):688-695.



552 1] MIEPHE . ETHERMBRANNR L LS 249

[10]

[11]

[12]

[13]

[14]

[15]

WS R AR R LA TR IR A AR K B T R A T R TR 2R R (A SRR 2F), 2018,32(4):186-192.
(GUO Pengfei,WEN Zhiyu,ZHOU Ying,et al. Design of remote water quality monitoring system based on Raspberry Pie[]].
Journal of Chongqing University of Technology(Natural Science), 2018,32(4):186-192.)
BESE. BT W EIR A AR A S S REVHRI[D]. A R A FKIEERIE K, 2019. (XUE Fei. Development of
automatic control system for thermal storage electric boiler based on Raspberry Pi[D]. Shijiazhuang,China:Shijiazhuang
Tiedao University, 2019.)
WAL, S B85 Qt TR T A M A PSR X SE ] BN, 2016,36(21):257-261. (DAL Wei,
HUO Ya,MA Shangchang.et al. Design and implementation of component-based embedded software framework by Qt[J].
Journal of Computer Applications, 2016,36(Z1):257-261.)
LEWIS A J,CAMPBELL M,STAVROULAKIS P. Performance evaluation of a cheap,open source,digital environmental monitor
based on the Raspberry Pie[J]. Measurement, 2016(87):228-235.
OGRS R AR, ST WREIR A 4R AT B E AL RG] LR R 5B, 2019,36(6):114-118. (LIN Zhiwei,
XU Guanhua,WU Senyang. 3D printing controlling system for upper computer based on Raspberry Pi[]J]. Experimental
Technology and Management, 2019,36(6):114-118.)
HZ. A Linux REPIETF QT JE MR FHRE)T T [I]. LR ETR SHEK, 2014,33(5):84-86,115. (TIAN Lei.
Design of application program of embedded Linux system based on QT[J]. Research and Exploration in Laboratory, 2014,
33(5):84-86,115.)

AR K BT A TR A R 0 2 2 BOK BRI AR R R SE(D]. AGRER 5L AR, 2015(6):20-23,27.
(YU Zhiqiang, WEN Zhiyu,XIE Yingke,et al. Control system for multi-parameter water quality monitor based on Raspberry
Pi[J]. Instrument Technique and Sensor, 2015(6):20-23,27.)

(5 227 )

[5]

[61]

[7]

[8]

[91]

[10]

[11]

[12]

[13]

GHARAEI N,BAKAR K A,HASHIM Z M,et al. Collaborative mobile sink sojourn time optimization scheme for cluster-
based wireless sensor networks[J]. IEEE Sensors Journal, 2018,18(16):6669-6676.

WANG Y,CHEN K. Efficient path planning for a mobile sink to reliably gather data from sensors with diverse sensing rates
and limited buffers[J]. IEEE Transactions on Mobile Computing, 2018,3(7):23-31.

MA M,YANG Y. Data gathering in wireless sensor networks with mobile collectors[C]// 2008 IEEE International Symposium
on Parallel and Distributed Processing. Miami,FL,USA:IEEE, 2008:1-9.

ARORA S. Polynomial time approximation schemes for Euclidean traveling salesman and other geometric problems|[J].
Journal of The ACM, 1998,45(5):753-782.

SALARIAN H,CHIN K,NAGHDY F. An energy-efficient mobile—sink path selection strategy for wireless sensor networks[J].
IEEE Transactions on Vehicular Technology, 2014,63(5):2407-2419.

ZHANG R,PAN JXIE D,et al. NDCMC:a hybrid data collection approach for large-scale WSNs using mobile element and
hierarchical clustering[J]. IEEE Internet of Things Journal, 2016,3(4):533-543.

TARACHAND A,JANA P K. Energy-aware routing algorithm for wireless sensor networks[J]. Computers and Electrical
Engineering, 2015,41(8):357-367.

KUMAR D P,TARACHAND A,RAO A C.,et al. ACO-based mobile sink path determination for wireless sensor networks
under non-uniform data constraints[J]. Applied Soft Computing, 2018,69(9):528-540.

WEN W,ZHAO S,SHANG C,et al. EAPC:energy-aware path construction for data collection using mobile sink in wireless
sensor networks[J]. IEEE Sensors Journal, 2018,18(2):890-901.



