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The system design of lights based on MCU
LIU Wei, SUN Xiuyun
(College of Mechanical and Electrical Engineering, Dezhou University, Dezhou shangdong 253023, China)

[ Abstract] In this paper, a color lights designed based on MCU is not only beautiful, economical and practical, but also a
multifunctional interior decoration. The lights body is welded by 16 * 16 + 9 lamp beads. STC12C5A60S2 controls the dynamic
change of the lights to realize its dynamic display. The color lights have two working modes, animation mode and spectrum mode. In
operation, the working mode of the lights can be selected by the key or remote control. For the stable operation of the lights, the
independent power supply is adopted. The voltage regulating part of the power supply is composed of step—down, rectification,
filtering and DA conversion output. The adjustable voltage from AC220V to DC 4.5V-5.5V is realized to provide a stable adjustable
DC constant voltage source for the lights. The system uses infrared communication module to realize the remote control of the lights,
which meets the needs of users and makes the design more humanized.
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Fig. 1 The structure of lights system
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Fig. 2 Minimum system circuit of MCU
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Fig. 3 Light array connection diagram
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Fig. 4 The remote control
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Fig. 5 The infrared receiver connects the circuit
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Fig. 6 The USB interface controlled circuit
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Fig. 7 The power indicator circuit
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Fig. 8 The structure of voltage regulating circuit
1.6.1  ZBJEae bR B Bt
78 e e R AN 3 R 0 D P B 3 i e RC
S 3 P s ] 8 80T B DA TG 55 TR, 6 3t i ) L ST
AL — SR MR D — OO0 T e 9 B2, AR AR R 0
JE BB LR T4 7815 1 7915 fibE R e &
PLAE L HLURAE 50~ 55V 2Z 0], I AR

5 — Y g H PR R 0

HLEAR AR L2000 6, BE R ER 7ok W A ml #5388
P B, AP B T T L B T 5 I 4 i L B, A L
T2 B X ) U U PR P L SRAR, LA R B
GriAE s . AR B F AR E M, R C BN
R KR E B R B A BT, e
FEHL C=4700uf//4700uf , HFZ AR B 1 i A BHAR
K A5 B0 OB A — SR HL e, P M R R
53.4V, BEU B TR AZ B SR HLR R AR g IR
0] F S P DR (L, 7 3 O A R IR B, B 2 ~ 3 £
22 B 45 LED ATHEel | ShFE/N, Fr LU
AR 150V IRYR A3 A
1.6.2  FaEHL

FEL % A% 0 SR LM7815 . LM7915 . LM7805 |
LM7910 =¥ita s i, BA K AR 4, o AP 4 iy
it me b e 1A KL B fEAR
LM7815 5 LM7915 #4 itk A HL R R £26.7V , il HH HL

=35~39V, At

JEA+5 V)RR % LM7805 #4 il A LK 15
V., i E R +S VIR L, o 15 v oy 7815
9% L Hs 5 LM7910 44 sl A L S =15V, i i
M -10 V R, Hrh+15 V HT4iE0
AR B, +5 V T4 5 HLLL & DAC0832
SRR, -10 V I T45 DAC0832 i A # it i vy
T, PR %) P RS U 0 1 D ol O L % ) MR
e A BRI 9 FTR

Ul U3
7815 .
1 ﬁuHHSlV 7805 s
VI vo - VI VO
a a
cs 5 Z
. 3 G 3 c12
4 u
22 uF - - 0.1 uF
co - C4 1uF  —
cll
2.2uF a 2 0.1 uk
z z 3
2 & 302 S
VI VO o VO
i —15 v A 10V
w2 =10V
7915 7910
B9 FaEmRE

Fig. 9 Regulating circuit
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Fig. 10 The hardware connection of regulating the voltage part
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Fig. 11 DACO0832 connection circuit
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Fig. 13 The block diagram of program design
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Fig. 14 Tower lamp layer welding

4 ZEFRIF
ASCRITHIER TR IL TS 28, HA

ShmAR TSR R 2 A TAER S shim = e

PR B S KT IE Y 20 sl SR R IR A

FEMIE A E B R BR AR B SRR, 2 Fhs

AT DA F g U 4, 18 0T DL PR 8 45 2 AT ) e 4

A R, AL T AT ISR BB TT

5% ik

[1] REEH. AP CIEF LI K 108 FILM]. Jbmt MU Tk
it ,2017.

[2] T K538 Protues HLEE T 505 B[ M. dba . B LR H M
#:,2018.

[3] #RYRTF. Altium Designer 19 HL Fi s s g M]. Lo,
LTl WAt , 2019

[4] XEAe WEIn. RIS N HEAR (56 2 i) [M]. dbat.
N B MR R, 2010.

(4% 176 1)

6 FARMARTE
Fig. 6 User payment page

5 RGEHE

Bl 5 SR A BR AT B IR 45 2%, Bl TR
fibae e ATEERHHEABAERE L B S RS
WES N4,

(1) TEMHBT B 2= 5 A9 1 O n9 75 22 B il
Gk i SIN

(2)BeE 224, LA F P #T L e [a]—
AU

(3) BllE ECS = IR 55 #5249,

(4) bALSCF B E = RS54

Be 4 LR, B e Be & um O Ak T A P ip
#RT LAV IR b 1, Horp B ECS 2 i 55 73 52491
PR R G T B SR S5 . ECS &Rk
Fa Pl A AR WK 7 B, AL HE 0
FTP A& SCk, SR 2 7 3, 2 S R IR 55 i, 3%
P25 S B SO DA R 5 1A B s, el S
#R%E B Apache I, 7 = Uik 55 %53 8 Apache &, Bl
AR St U 4 A 37 ] 5 S AT

TG

Fic ¥ 95T (CPU/AE S8/ A7
BAERSD)

A FRZ i i A5 S 1)

R AR AR i

ECS RS,
B

B 7 ECS EfltIgnEE
Fig. 7 ECS instance creation flowchart
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