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A DSP-based Driver and Control Circuit Design for the Linear Stirling Cooler

TANG Tian-min, CHEN Xiao-ping, CHEN Jun, ZHAO Yu-qiong, NIE Xi-liang, LI Fei-yan
(Kunming Institute of Physics, Kunming 650223, China)

Abstract: By calculation and device optimization, a DSP as the core, hardware and software combination,
a high-precision control circuit is designed, which achieves power and frequency continuously adjustable.
Design, combination and functions of the circuit, as well as the actual test results, are described in this
paper. With a wide range of power and frequency regulation, it can meet most of the linear stirling coolers’

driving and control needs at the present stage.
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Fig.1 Block diagram of driver and control electronics for linear stirling cooler
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Fig.2 Output overcurrent protection circuit
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Fig.3 IGBT circuit
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Fig.4 Temperature signal sampling and conversion circuits
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Fig.5 SPWM control signals program flow
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Fig.6 PID adjustment program flow
i L@ R Matlab GUI 523, FJH] Matlab
Py R S SR AT R 1, AT B3 DSP [ SCI
BEATIE IR, SEBUA DA AR A U A
SR AN, @R R AN B .

3 RLER

31 HHSREAIA

Al FH D ke Py R B 4 il 5 ol ¥4 L REAE [ 5 1Y)
B TAE . AR ET DSP WO MK 5)
I, T S2EE 30~ 100 HZ 76 [ P (0 4 5 3% 45
Al
32 HiHINEAA

ARSCHIXFFET DSP BB A IR S ) 4% )
AN FEA RIS D RN, A YE
60~150 W, 71 HLERBEAT 7 0 BRIy, 7 g 1)
fia HH i 5 oA ML A\ ity [ NS IR T 1T
AT A F B R S B DR . ARV AL s KBRS
INERALT 60 W I, KA 24V LU A H BT Ap 38 A2 i
RESR; HIhRFTERKT 60W I, KH 48V Hii
fEel, AR YE T AT 60~150 W Z M REAT . 24
SR WL LR B (1 BHBTAR /N, A v dm ik i s
BOR, M HL IR B OoR m, WIAE 24 VI E A
HAE R AR KT 60 W [HBRE) D)%

4 25t

A SCHE JUEIR T 3Kk T DSP R 2 1
RE AR T BB 20 42 ol e B O IR A AR Vet o e
DSP 7 Ml ks E A/D B #as (I8 T, BAS 43R
BIRETCAFRIAE T, AT R AR RN, 2R,
Ko AIH] DSP s K iz SN I D RE, 20k
JERERE] 0.3 K LA E, w) Rk 8 i e st S L
S OS5, 5 M0 1 S B AI 3 R ) 6 PR R 2 T
B ARG A 30~100 HZ . &1k A 3R 305 1 ik
DN DG WAL, AR B D) 7E 60~150 W
ZTAVEAT YT o SR A 4 il L SR R 4 ) U7 2
AU KR IR B RE Ty, Al 22 AT 2 BB B R 73 2
SRy PRIV MUK B 428 T 5 K
SE 3 Hf
(1] g, ) AR, R R, ORI G M R AR A LK B H
BiH[I]. B 5458, 2011, 41(10): 1128-1130 .
21 #IEHE, BREHE, ZW. RO ML BE R[], LDMRA,
2006, 28(12): 730-733.
[3] B, WENG, 3R HrRr AR B b g A M i R T
LA 5ME A, 2012, 34(2): 114-117.
[4] PhhaE, BlAKIE, SRAKIE, 45, 1 W/80 K Uik 28 i B 4 IR & ks
A BRI SET]. KR 545, 2002, 20(1): 21-22.

(T#% 161 1)

155



364 20 Vol.36  No.2
20144E2 B A55 mptHGENELLAMESE T REVR R & S TERENT Feb. 2014
R4 Bl s JAREE S e B R R
Table 4 Cease fire temperature and inner temperature at high temperature period of the bake furnace
1# 2# 3# 4# S# o TH# 8t
KPR/ C 792 914 813 510 754 816 871 967
R B/ C 923 921 807 740 782 805 872 919
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