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Design of high precision optical power meter based on MSP430
WANG Lei'" . ZHU Ke', WANG Jun'"*, HE Xin’

(1. Suzhou University of Science and Technology, Suzhou 215009, China ;
2. Changchun Institute of Optics, Fine Mechanics and Physics ,
Chinese Academy of Sciences, Changchun 130033, China)

Abstract: Aiming at the high error caused by the integral method for the traditional optical power me-
ter, from the application point of view, a high-precision optical power meter with MSP430 is pro-
posed. The photoelectric sensor converts the light signal into mA current signal, through a negative
feedback current amplification, and then through a differential amplification and filtering circuit, and
converts anolog signal into a digital signal through a 24-bit high-precision AD chip. The optical power
is calculated using recursive and median digital filter. The measured value is displayed on the LCD.
The optical power curve is also displayed after through the Savitzky-Golay filter in measurement
phase. The experiment proves that the optical power meter has an error of less than 0.3%, low power
consumption, stable system, friendly display interface, it can store measurement data and display op-
tical power curve.

Key words: low power consumption; 24-bit high-precision; digital filter; power curve

i B :2019-11-16 5 f&1T H#3:2020-03-03.
* 18 {51 & A, E-mail : 815522176 @ qq.com



532

35 %

1 7]

nu\‘

48 [ A ATl R FH i i R AT R ek &1 A (H Vs
Yepv i, % Wi g LED 4T BTt . /A 54 LED
JE )RR 0 2 R v, R [ B ] B PN A
S RE B PR DA G2 B )45 25 Y TR . bR
ERDLRE R E RE B 2 RS FHEE WD)
Al B 2R [ 52 B o) B O DR A M. 5
SEHE A7 AR 1 25 5 A2 B B vk b B R A7 A R 22, 1F
— P RTiRE,

S 4 = 6T R AR B B AR SR R OB AR
TR EOLE S gt U B R L 225
TR I P % L IR 0 24 LR B AD G A BE
NG5 45 A o 4 - 35 0 i 2 R b P
Uk I B A5 B B A 6 T A L IR AE LCD 1 i
718 S B BSCE R o 2L SIS E B BT B YO
D RIHRZEM T 0.3% . A RN . R G E .
B TV A A T DUAE I R L ROk
DIESEE

2 BAREGT

R R I R D SR G A TG IR OR 4R 2 R 4
I €7y T | KT N 5 S N g i LI S 1
SRR LA 5 o 28 B Bt L O A O v B 25
TR NI Dl ri e Ao iR TR AR 5%, 285 AD
WS R e o B (5 R el o 207 0k
PG AR AT L A DRSS s FE e e . $Rcd
AR R FLRI N A . BAREIRT A 1R .

%
H

S
s

AROEIR o) st = wnmm = B

B RS R ARHEE
Fig.1 Block diagram of system

3 I E AR RGT

3.1 REFESRE WA R BRI
FEE 2 (b) Jir 7 v g o, ik DG A5 I A% D2 KOt

P 2 ol i o R 4 i 6 1)

Fig.2 Circuit diagram of optical collection

ORI AE S 4l RO % B U, il K 4%
A R B 5 L IR FL B O i (V0 s L

(Vou)o=— (I XR1) 1
REHEMEFE S ZE A A BHRE 1 VIES).
JZ”T: A (R ) ot (in XR )P Fe2
2)

b H BH P
(R1) e —dkTR, (3)

Horprok SRR B2 W T 4 i =, i st
(2) 15 72 5 H s T 7 000 33 % B 0
[

JAT
130 nV/+/Hz , F A& 48 5% I 0 i 0 HL 3 28 5 — 4>
Xof i £ P BEL 2 46t P P38 2o Pl R R B ) L
Mg 7 T % 2 BE /N T 100 £ L Uk /0N A2 I M R I S 4R
R R

FH R AR Sk A7 A IR 85 56 19 1 FL R, T LA R
PERCR AR B, WSO W I bR . BT 2 () B
I3TE (o) FB A3 1Y) 28 4 0K v, 5 1) £ g 2 A — 4> \f
AR DA IS R H R H R DL BR A Sk i
. LR ZEDRE., BB KE V).

(Vw)c:(Ile—VM)xllg—j ENEY)

o Vi WA DA 09 B s DE R 31 58
O T 1 I LA R
32 4 fISHEEREBREIGIT

24 PLE K BE AD SRS i B i R A 2%
GRS A Z2 R RS S A% St Y B R A — g 2 A\ A
PRS0 R AR 5 — i 422, {F 2 0 Oy 3k B el [ g

~ /(129 nV)*+ (10 nV)*+ (10 nV)* =



46 +

G BT MSP430 By B G IR o R %t 533

T K PR BT AT P BE S 8K, i LUK FH 2
SRR, g AD SR E RER N
1, BT R A 4,17 Hz i, ¥ 07 R 40 nV,
W5 2 CoO A4 1 (Vo0 B it L B R 1 3 22
S, EH R, =R;.R,=R,.R{=R;.R; =
R o DT 22 43 oL HE 19 St i 114 HL R

V)+=Vou).+1.25 (5)

(Vy—=—Vu).+125 (6)
MSP430 % 5 il #3833 SPI # M g & AD7793™,
It HLE 2% B 4 (R 50

V+—V+ MOsI
V- — V- MISO
cs
Ve CLK
J__ Viets
23V Ap7793 MSP430

B3 B 22 a3 R AR LR R

Fig.3 Circuit diagram of differential acquisition

4 ARt

41 AD RERREFHEEIZIT

FEIREEET o T 1 3, RE G AL AR it A7
FEFRBE MRS L Ead AD SR4E . IEH &7 BonBE b B
RN Al AL E , MSP430 i 2%
i DA 7 AE— A X R Y L 3 i 7k H L
Bk PR B8 6 R 1) 15 H 3 L O R PRA T I B A A I R
B F @R B L BRI TR R 0 A F T i
BEE 4 frs.,
42 HFEBEEEXEIT

AR SC Rl A 3o HE AN HR A RS H gk ke
7 A R e L b, o Ak
KRR N DGR P F M — 4B, A S K
Bk N. BUCREES]— 86T % P, AL
P ABNE . 38BN 1Y P00 SRIEHG (P, s
P, gss PON AT P 47 T, L8
P AP FREBABI A N —2 A 50E 47 5

4 mERAERE
Fig.4 Flowchart of check to 0

R4 5
> P,

PW :i:nff} , 7
T =2 (7

AT AR A L AR AR A 5 BTR

&>

\ 4
FABSRITHEP, > *N%E%Q*
v v
PR ot S L TR
HIP(n-N) IEE
\ 4
\ 4
BT, R
KB RI B/ ME R

K5 HF iR
Fig.5 Flowchart of digital filter

43 LCD & FBEXIEIT

BRI AR R 7 2SR BT, 1T S B
HoOE R Al ks BTE O 2, R M



534 W5 B % 35 %

Savitzky-Golay Ji 3 #i - K I 5 {8 U8 9% 5 il 28 &2 PN FE M EYE vy(N). y(N)H PN
RN, SRERIMICIIRM P(N) FELEN — 4 R AR 22 B BAYIR 225 05 F R

BiEHh P (n) ,,\FP n=—M,—(M—1), -, EZZ,,:W [y(n)—Pn)1* . (9
Ov e s MU= 1o Mo, L BOHE 08 IR 1380 o o iy 2 3502 000 4 E %45 R B S 208
y(n) ,Eﬁﬂzf((é%)ﬂiﬂ ay say s ar RO E 0, B
n) 2. J M .
y(y)(n)aoer n' +a,n’ +tarn’ = r')fi :0:2”: w2 () =P (o)) =
2: yarn'T <<2M . (8 Zi{ﬁMZn"(ZZiO a, nk—P(n)) ,
HEHTEZH A WA R LR E R T (10)
R y(0) = a, » BHEAML MSP430 12 51 & I% D (2 e, =200 P ()
LU /NIhFE, R K o BRECKE P () i i =0,1,2,,T . (11)
ODE PO MBLEME vy (0). RIGHERK P TES0 R i B op R R 2R R B, N T =

(i) BAE— A AT RR O R 5 M3 R R T

y(0)=a, = 21 ,» (12)

Fal At py {8 8 o m g R /e LCD B B b
Ei\‘[ojo

5 SBRAERLS SN

AR SCHI i R 4R FL 5 A8 G X L L il i R
T DU L T 6 LR AR IR SR AR S R UE R (R
FRAE  BUE/NT 20 mV L A BAIERR T IR EE I il N
MK 7 &G kAR 5 8L R ik 100 mV. &4 50 - 25-:-“1923:37 <1nHz
mV IR

B 7 ARG ORISR R
gy Fig.7 Wavelorm of traditional amplification filter
| e A T o R R 7 R U BT B T A
¥ SCHT I 80t S R AR DR 22/ T 0.3 %0, PRI X
Bl SR iR 22 W 8 R .

a‘::mm s s R —— (e
W7 80ms i 800mv Eé 6
26-Fe-192251 <100k ® sl
g 4
El6 ARBEIFTHCRIENERES 3
Fig.6 Waveform of our amplification filter J?gn; ?
i e e
= 0 -
146 232 301 382 460 532 599 680 737 805
FEAR R AP 35 T AL 8 1k 2R 2 A A T A3 HeIFHRE /(MW - cm?)
e FIAS 32 A 4S8R o [] — A i e TR AN (] 2 P8 T O A ) T O B 8% 2% 43 A

T AT, P ARG AN 22 1 BT . DA B Fig.8 Graph of two detecting methods under different
rRORT T 2R R A I AR R B SO ) S B A luminance error



46 +

G BT MSP430 By B G IR o R %t 535

F 1 E—RIEREEE MG T =GR

Tab.1 Results of two detecting methods under different

luminance with LED (mW *» cm™ #)
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50 681.7 699.4
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