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Abstract
The rapid development of laser technology is witnessed that

laser 1s extensively used in clinical applications, as well as low
power laser, which has been proved the prominent curative effect.
By means of the stimulated effect of low power laser for organism,
the low power laser irradiation therapy is to improve blood
circulation, enhance immunity of persons, readjust organic function,
accelerate the growing of cells and promote organic restore. Recent
years, the trend of iatrical laser technology is micromation, more
wave bands, longevity, safety and high effect. However, the products
of domestic laser apparatus give priority to CO,;, He-Ne and
Nd:YAG., which are limited by bulkiness, high energy resources
consumed, high price and complicated manipulation. Low power
laser irradiation is usually used in E.N.T department to treat with the
inflammations of ear, nose and throat as an example. The patients
must keep immovable poses for a lbng time during the treatment and
also need to come to hospital every day in their treatment period.

It’s easy for them to feel inconvenient and even to give up this kind
5
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of treatment. As a result, iaser irradiation freatment is hardly
popularized in clinical applications. Thus, to explore the
subminiature diode laser therapeutic apparatus is imperative under
this situation.

There are two parts in this paper: 1 the development of diode
laser therapeutic apparatus; 2 the experiments of diode laser’s
irradiation’s biologic influence.

Object:

1. Develop a tunable diode laser therapeutic apparatus using in
clinical and family, which has many advantages such as small, cheap,
simple operated, safe and so on, to conguer the shortages of common
used laser apparatus.

2. Theoretical and experimental researches were introduced in
this dissertation. The aim of these researches was to explore the
mechanism concerning the low power diode laser irradiation therapy
and to provide some useful data for other studies according to the
experiments of the influence of bacteria’s generations and medicine
resistant bacteria.

Methods:

1. Through referring to literatures, learning knowledge of
hardware and software, the parameter of the apparatus and the
hardware configuration were ascertained at first. Aboratively took
every step in designing circuit diagram, compiling with program,
firing the CMOS chip, building circuit diagram on breadboard,
producing PCB board, designing apparatus’s face board, purchasing
the electric elemenis and welding them on the PCB board, testing
system and designing support brace at last.

2. Coil, staphylococcus aureus and pseudomonasaeruginosa

were irradiated by diode laser with different time and power. And
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then, the OD and minimal inhibitory concentration were measured.

Result:

1. The test for the apparatus was very well at its system
functions and accuracy. The output- power range was 1 to 30mW and
the power was consecutive and regulable. The diode laser
therapeutic apparatus we have made has such advantages as easy
manipulation, safety, high precision, <0.3mW and monitored outputs.
It also has several parts to work in the same time.

2. It’s showed by the experiments that low power diode laser
produced some influence for the bacteria, even though it couldn’t
kill the bacteria. According to the difference of irradiating power,
the influences were stimulation and restrain. Meanwhile, the other
experiment’s result showed that = resistant medicine bacteria’s
minimal inhibitory concentration changed apparently.

Conclusion:

1. The diode laser therapeutic apparatus has a wide prospect in
the future because of the utilizing in hospital and family.

2. It’s suggested in the experiments that low power diode laser
irradiation can reduce the bacteria’s activity and increase the MIC in
the treatment with inflammation. We can deduce that the curative
effect will be better by utilizing diode laser irradiation connection
with medicine treatment because while enhances the immunity of

tissues, it reduces the bacteria’s medicine resistance.

Key words laser diode; single chip microcomputer; digital

resistance; power feedback; medicine resistance; MIC
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ERATHEMRH— MRS, LSAREETEYRE L+
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PABEAR., TURAUREMGFEERMRATHRKFREAR
Mamiew. nRABRLSEHEARDY (Laser Doppler
Technique), WAL BEAH B B E® (Laser Scan Confocal
Microscope, LSCM). #t4 B # R (Laser Holography) %
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75 TR R O R LA E R R A MRS TSR R RTFR S
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1.2.4.1 AT89C52 & K
BRBAMATENEFREAN. ATENSARIIENE T
BHIER G, R K02 AR H 335 413 (Single Chip
Micro-controller). ERZEFH AT89CS2 BAHEAMNBE RS
IR IS s T . AT89CS2 2 ATMEL A &£ MKEE,
HIERE CMOS 8 i H AL, AAE 8K bytes AT RE BB M HiE
B (EPROM) 1 256 bytes MMM GER B FES
(RAMD. # ¥R F ATMEL 2 AR B ERE . EHREFHERTRE
P, SEHER MCS-SLIESA RE R ROS2 PR3 WIEER, FAEH
A 8 frh kb SR (CPU) A Flash AR T, E4THERN
HabNEGE., AT80CS2 HERME 6 Fix.

ATB9CS2 MIFEHESH-

5 MCS-51 =RiE4RSIHEERE
SK FH o EBE Flash N E 78
1000 KB B #
LB E, 0Hz-33Hz
SHMERFEAES

256 X8 F A& RAM
324 42 /0 £

3416 fr e nd /v B

8 A TR

4R 2 1T UART BE

6 Th #6 55 W Fo 5 AR =X

20



BUEEXPFIL MR

Block Diagram

PEEEEEEE i tttdtt

] I ETEEY SRR AT AR

i | PTG DRIVERE I I m'?ﬂﬁﬁﬂ“ﬂJ
e T ?

A
= Lihs AT B U POSED i .
b il i i l vazesd pl ]

4

E:

agzﬂwy] l s I »ﬂﬁ?ﬁﬁl

H

il e B LAl r
TE 0 gm0y | PEGEIE

'[: j‘ LELRE C8 fak I

B 6 ATRICS2 B LN HEE

LSRR ITUBRRSE T, ATS9CS2 BN PO O
HBREMEE, P| OBRHENMBESEMNHA, P2 OHEK
5G14433 BB B I8, P3.0.P3.1.P3.2 ¥ B & ML {7 88 X9C103
M IE % THE.
1.2.4.2 X9C103 W F (I

BFrHR—BFIENAT DA B, KRH%EHA
XoC103 FF A RED DA KBRBESES.

X9C103 BREASES LEBME, MIBSATH 9N HESR

21
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BUEERFER 2B

LRI MED, BN RTZ A A S E LSRG
Wk A, ESHR TR ES CS. U/D A INC =41 EA %
B, WImOAETUBFRE - EHREFREED, AW
AT —XEBITENTUEEFRHEA B 7R X0C103 HER.

ub/Bbtw L

COUNTER agp—t
97—

= Ry

=
=S
[

Vee(Supply voltage)
l

—n]
i
1]
Up/Down [ — L : i i
(/T YRR - 7-BIT 1 ONE B~ '
Increment | | CO:!; 501 - -S—wa Ry F,&%%g HUST;BED: l;mnspg:nl RESISTD:R
TR remony i DECODER, ! GATES ' | ARRAY,
Beyics e YL/ By, gyt i ;
| STORE AND

1 ‘—={ REC. t ' ’ :l
sz (Fround) voe—a) CoNTRRL 0 :&;
General CHD CIRCVITRY I ! : Br/v

B 7 X9C103 ThRE4E
X9C103 thEE S 4 -
® [EIh#E CMOS -VCC=3V £ 5.5V, T/ E KX 3mA,
LR B K 500pA
® 99 AHEFEBT, FEEME, £20%K A3 K SEA
¥a [ ‘ |
e 100 MEDMLA, BIMPNLERET =840,
EULT TTL A/ B8, Wi EF4TIFE5H KHE
ARz d, JUELENERAH
® B F) A B HIE AT LR A 100 £
KRG FABFELSE X0C103 BAEREHEBFEFMTHE
B, SHEXARESRFZMHLERTE, FRENAS. HT
FFm {8 RH, RW, RL 7 AR B 4 1 R2 #) a\ by ¢ ¥
1.2.4.3 5614433 #5558
B RBRN IR R ERE I ENRRETE
RN EEES, REELPHTREANER I RRBHITLE
B, ARFEADEEBRARER. i THERRE, rBEEN
5G14433 i F

22



HMFERFR L E18 5

5G14433 REMH 3 ML A/D B8, RER TR,
HUBER (HAT L8, AHRE, A5RESE,
BHEEEHESHY, IEFMAH BCO MM, R EAEBE,
SMETA D, DrREESE A, 5G14433 MEBHREESR, 4 1~
10 /B, BHTEREPHAERER LSS, HARRE KL
BHAEEAE. 5SGI4433 SHMARMEMERNE 8 Fix
Qo ~ Q3 DS1 ~ DS4

) }
l' 1
. | |
: ;533 T
1
CLKI o p !
cLxoo-—L B ElH ‘% !
: r —— oJ—oCTRﬂEﬁ
: s | VR EHRE
CoL— — ®wwZE ) oloseidER  Fov, o
i
|

5614433 l i L l i lni | VxR E
_____________________ _ .
DU EOC

T ET. swRAm  Mro® oo
B 8 5G14433 HEEHIER
5G14433 BB A 2. EMER)E, WBBERA, EiA
EEMAERES 199.9mv 5 1.99%v BFP, 52 8% BL Y 25 ¥ v R 48
[N R +200my BR4+2v WA, BFHRERES. BHIEH, BCD BR
WRfFaE, BEHITR, MU REMAN, BHRNEHREA
Bi. 5G14433 R R FAEARH BCO BHmt X, F. 7. k.
Af BCD B R H#7E Q0~Q3 Wi, WA 7E QS1~~Q84 Ik Hi I
Rl FAERFES. TENERNREN i H R ERME RC,
AN SRR E R CO MM AB ALY R, C.
5G14433 KB
® 5G14433 FIEBZEZEH L 1LSB
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BOEEXFU LR

WM AT 100MQ

o I AHBEEN 0~1.999V H 0~ £199.9mV
FARKRMRES, FAMREAE-ITEE: A
FRMBRANMERAERGIRY A%

o HHMHBSTERARTFERA/DHBRER.EEHTTX
&Rk HE S DSI~DS4 & BCD E#iE Qo~

Q3.
X 5G14433 HAT VIR -
START: SETB 1ITI s EF AL MAE T
MOV IE, #10000100B ; CPU FH#f, #Mf
Wi Ao VF

5G14433 ShE P BT R & 127

INTi: MOV A, Pl
JNB  ACC.4, INTI ; % DS! #%ERFS
JB ACC.0, PER ; HEE&T.X&EFHE, 22U PER
JB ACC.2, PLI s AERESA
SETB . 77H s ¥, HSME!
SIMP  PL2

PLI: CLR 77H ; E¥, HEMEO

PL2: JB ACC.3, PL3 s BFA (1/242) BA o

i ACC3=0 B  FHi%h

SETB  74H s TH&E )
AIMP  PL4

PL3: CLR  74H : THHEO

PL4: MOV A, Pl
INB ACC.5, PL4 s 24 E fr BCD BBE# 5 S DS2
MOV RO, #2EH

24



BUFEEIER - HA I

XCHD A, RO s BALBEAN 2EH K 4 4L
PL5: MOV A, Pl
JNB  ACC.6, PLS ; FRTAHEERFS DS3
SWAP A ; WK 4T
INC RO - 3 MW 2FH &%
MOV RO, A : TALEUEN 2FH & 4 AL
PL6: MOV A, PI
JNB  ACC.7, PL6 i FRMMIBEE RS S DS4
XCHD A, RO s ABLEEA 2FH AR 4 1
RETI : WTIR A
PER: SETB  10H y B, KBERE
RETI ;T M IR [A]
1.2.4. 4 Hit

AD BB BEHNEAERERESEBE, TAFERER
MBEENAET A/DHBBENKTE. WE 5, FRHEKA MC1403
ERHEREE SR BRFTERENSGI44INERSERE,
MC1403 % HEER 2.5V, HRMABREE 4.5~15v HEAR
fhet, SR EMEETRBIE 3mV, —BHRE 0.6mV £/, Al
J|ARHTA 10mA, ’

UATA] HOASE, BOL Y RME B S uATH HKBRCKE
I 5G14433 AT E R, HRERET BOC @i fE(THEA
AT89C52 ) INT1, F R P H A X R IE AR B B BT . ATRICS2
P H B O P3.4 514k 88 JGC-6FB FF3%, HEhEcH B0
THRENTARE, RELEERFANEREHFERUBEE
WERRERE.

1.3 gt

WBEEHGTESHANIEARBRRESHRE. THHE

B, ABEES. HRAEIEE. BIFFARERET
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HUER KEH A FArig

A,
ET
[ Bkt |
=N
L 2ERA L,
EEr il
-_ﬁﬁﬁﬁ ; 5014433
H o B Ab3E
imEE
i iy B¢ Zifit ThERE T H{E A2
“oied BN Lo
e
o RERBEER

1.3.1 BRERETFERF

REBWE I0FAR. ZFEFEELALEHEETHEMER
RBHEEE, UEAAREFRAGEARENBSEEE. THEFR.
MHIhEEZ, BAV PO OEARAWMATOD, TEFZMATAA

NEE & &7
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FEEREMLEML T

_ | PORSiRE
- AXEmE

H1o sHERTRFRAER

1.3.2 ATEFRTFERF

HEENE L FR. ERTFEFXASISHTER, G K
MPEERA-CERRE, ENETEYEHFRAHEERAT
—UHFEET. BTARNFEER, FINEELE - LHH
EHEETYRE, MR TEREHHEENRR.
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BOERIFMLFRL

M PIO

¥
| BRYBEGTE |

w—w+£%ﬁgkmm

3
F’llﬁlﬁf%'ﬁ‘ [i]i?&%ﬁﬂ

A FIRF
i+

MIDEARA?

Bt BrRFRIFHER

1.3.3 hREHTERF

WEEBNA 2R ZERABRTENIRETRRBEER
. phEGMEMS R, B EERTR TSR BT E
HIieE — 2.
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BIERE RFG S0k

MR

L ERTAE

¥

B2 hRe6TEFRER

PR Ea XoC103 MHEmBrSmHTE, ANK
BEE_RERRES INATHEDE, RIERBIESH
BE. X9C103 A 100 #isk HFhfiras, B FE M MLNBE
AL 0.5mW ST EM WY . BLMNEEFT —ZTHELEE (DB
10a BiR), BEMERGEPEMIAZLE, PNFRENRRES
TR RBAITUAN . WHE, RESEARB OSSR, MY
NESHREZAFENRE, REWHRHBE,

AMEAE A ER: MAESTHTARERMR 1-50mWV &
—AMBhESAPRBESFHT LR EE, BEDEE
HESHRERLRESHME, ERRTEFAFENRRESHTH
v, HREMNRERES. B b FrbhadiMzaEs
MATMRERS EHRMHETIREXER.



BOERXFHTFART

SHITHE (i) HFUHTHE (m)
& 3
%J . 4 /.f’
| ) : ,/

l‘ = K1 L1 L bl ] an 30 ad L]
£0a HETHE (i) Xidka HRTHE @)
« FHERSHTESTRRIHE R b MRS SRR

H1s REUNERSHEDFEXEA

1.4 REDNR

IR TR R S A ORI O T R E, R
A6 5 % BB 5T B B A A M-93 ThEE T FR 45 8 TH SR AT R R
W, PE 5~-SOmW (4 1mW) (8145 A~ Th &R 5 B9 %t B8 B j 3B 4L,
BIBR . BSR4 Zh3E K 60min, % 30s BR—WHKIE,
A REALF 12010 KE-B 14 IR A=A BT RT X
RHE,

haE (RHD

45 ]

¢ 10 20 30 44 50 50 MIE) (1)

3o]r,ﬁ$ [&=3.9]

T T e W i E e SR

20 4

0 1o 20 30 40 50 g ME ()

101h% (BRY

i 10 20 30 40 50 g0 M 0

B Uy ESHEXRE
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SRERR¥TIEOIEL

HE 14T, RETHFE SmW 5 25mW IR RE, B
THE B B M EALIR A, READF 0.3mW. THETE SOmW B,
MPTHERE, 0AHEREDEPETRE, FERHTFHET
ERF R R 380, WEA RO LRERBEZME. i 50mW 2
BIEBME_REMNBREL, RBRSHREYZHE REES
MERMRAI B, FHAHE, REHE TENRmK,
ThEE s IR v T T R

RAWRIEH, RNBTHBHH 1-47aW B K, TEXH
H 50mW B, BfRLEESE T 30 - 8.

1.5 3% B M

XRBHWE 15 Fin.

His L8480k 6TH
D EXBREERERAEMNOER S, THEAERFHPHELE
FFHBEHAEN, RERNAXBEERFBOLL, B EN
AEBAEREN, ANT7EXARKAEARRRESET.
2) B SCRETDARY B 0 R R B AL AT [ AT ST A
AAAREBOLk, BRERGRMLL, HTRMRMEF. X
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BEMEE RFEH L2

P, BEMUASREMURE, FHNSERR, RERBETI
7

3
= ¢

3) *ﬂﬁlﬁﬁi?&iﬁ, EERABERABOERHRERNDE,
MR A AR EER, BXNEABAREREE, ERENA
PN AL

O ENBRRARMNBHHBE, HEROREN ZEFRNR
R — K, DRERUIERNHEHE. B, RINERES
WA R PR AT RBOL I R R R AE NS L.
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FNEE KFMLEIe

2 RS EMY TR

WO AW HRERBAER, RIEANSTEREMM. <1
W ORAYWENEE LN -AEES, REEYENES. By
GRHY¥, SFEWEAEEERLUNER, TN, BR
KEEYPAREEAN, BLR—MASE, TEDERES
ITESEHABNBESE. SEYVEANBRSIRESNEE, 3
fRrhE, EAKMHAL, NARMBRERN. NEMRNEN
M E, BT RSO MARK RIR . E S B KO e B
AFEWE— EHEWA LR, /XIS S AR g Bt R
R, EHFREFLRABEARAMEROER, B% DNA HE
S, WO, EERKTFERDARE. BH. BF. %
25 130 B BT AL B SR S R R AR . W 2 R MR R A LR ML
AR~ AEEEBE., EES, HXBEOLEDHBAERNE
2RER--H., BEVABBER. AAYELERE. ARESH
BEAMGHRUMEEZNHRAL—HMER. RUX-ERMF
R, BHETHE—LEAL,

WREEYMEEERE—AHEHEERENERITE.
WHRMSHIMER. DR, BB, BT, REFDN. BRERS
MAMELSRERRNEN. MEOARNERDEE. Bk,
MER, A, RAFEE. RiE. BRE. 6. SKE. R
WAHME RGNS, BeMBOLER RN RS . EEXINH
REEMHERBNFRESEA, TEENBR LAXTB G H
WERASAMBRENREAMES (SHES), BERREaES
SRS A ARANRRES . WER LR, HHRAER
MWL FE . LA MR KIS SRR LB E TR,
#-SRENRAKERE.

FEGA B0 BAEERTOORT THXLS, #9
HEIR B AL IT R R AL B R — SRR .
2.1 XBENABENKFEHFHERAENHMTE

BERETEANHNEI LS AR R KBITERS . KB
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RINFEE RS LA

HNEKESZIEN. RINNEAINETRERZHTIN, BIE
GrFHEAEREE, KBHEEKNERE.

2.1.1 A E

2.1.1.1 THRINH

(DEMEEXFHUILFEFEN DL-Y Bk SR8
A, MM EREE 1~50mW, M HAHER 2~6mm, B
¥ B OREE 1 /hE

(2) JBF e A BT & M-93 ThE it .

(3) OD WA M . GRERBK, 4XAEHEH, FREM
#£.IERERE. BRETHES

FIH M-93 ThaEW N BTSN DL-Y B BE¥OLBF X
WHBOL ERATHEENR SR, f DL-Y LB H¥ery
BAER LR F R HEERZE<03mW,
2.1.1.2 XBRHH

WER: HENEEXEFEMBUEYRFAZREHABITE
IM109,

LB A FE (Luria-Bertani): BBEHEAK 1g. B8
B4 0.5g. NaCl lg. 8K 100m]; #HEAEOK. BRERY
A NaCl EFHEMAP, MAFRFTEKRER 23 MEBKTERD, AE
B, 2 ReEHE. A Imol/LNaOH B pH & 7.0. ¥
BREANESD, MKERFER. MARFERE. Wk,
WEKRK. . ME. BILEHERNKE 100Pa KH# 20min.
2.1.1.8 LWHZE

AERAIBRLCBREHRE, BT mL A28 KS, BEY
A, WE 0.5mL A 15SmL LB ¥ {52 & H, 7 37°C . 180r/min
BEEHEF 1R, BUHBITER.

BERSANEE, S48 3ml, RN EA. B 1A, K
Ro2#l. TR3E. SRIHE. ¥FEHONTRARFHTR
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FMUEERAFEML PR

B, LH 1A 10mW B E 30min. L3 2 #H 20mW B S 30min.
L 3 A 30mW B4 30min. K5 4 4 40mW B & 30min, 3R
HARMEARMATRS, HOEZH4S5LERARF—H. TRUAES
ERRBERHERE, SXBAMH - BEHEITCENERE
EEER, FUBELBHEESHNET 2 et 408, 6 Bt 80
RHEREHR OD M. W& oD MK, ATHHEKERE, WU
HEL 10MHAMERETHREESTHIE.
2.1.2 B8
TR EFHIT 7R, AR 2 KA TFHEEERBN B R
IR, 3 S RERBERFHE, gRU0R 1.
B AERASHBAXBEME 0D 4

# 5l xTH14 k%24 LB IM LW 44
% R 4l
0 & 10mW 20mW I0mW 40mW

2/ E 0.199£0.031  0.166+0.086  0.165%0.037  0.1164£0.013  0.160+0.035
4 MBE 0.26420.081  0.252+0.076  0.254+0.077  0.232+0.0794  0.254+0.081
6 /hBFIE  0.344%0,013  0.34620.004  0.345£0.009  0.337x0.025  0.339:0.016

8/8E 0.342:0006 0.347:0.013  0.360+40.004  0.356%0.007 0.35540.013

RFFHERBEAEEROE 16:

- oo
0.4 r
), 35 .
. 3 | 10sV
). 25 A
0.2 O 0mW
). 15 O 40mw ||
9.1 L BiL

q ] 8 85 |

Bl SRHULSHEMHREHTERRLEEE

HERGRTUEY, E£BF2INE, LR 1 ANKER
3



SMFEAFF LAY

BAEKFREATFHEEASHMTRARNUEEHRBEA;
ER2.IHAMNTHRAERRETEN: LR 4 HWAXT TR
ANEREHBHMEER S EF 2 ANNSHXBITER OD
HFETETLR, BRALERN: oW TRASHBANR
t=1.4346, v=8, 0.05<P<0.10. 10mW KA 5 20, 30mW LKA
EHELTHEL, 5 40mW E£RAH N P<0.05, ZHELK 2
K. 20 30mW SRASHMBAXRER. 40mW StRA X RA
/] t=2.04, v=8, 0.02<P<0.05, HHEER.

EHEF 4 ARG, FERPLERAREE, BEHK OD
HEHNCHBEAD, BEEARERNIEETZERNL. B 6 N
B, RERAMNBAN OD HEELFREEM. FFK 8PN
T L4l 2 AN TRHEARN OD EEMERA: HR 3 AN
HHEFFE: SR 4 AHEMTHREAK OD HEFF, SEHRNER
WEL i #TN.

2.1. 3 piitie

MECEEMALERLAGT RO EHEESENA X,
EHAEE 15~200 0808 K, 2. BEXLHTERY
FRWEAMESSARTINERSEREE, dEATRALARTL
REOEEEYE. Y48XFE—SiE, AENSRNRBEERE
ok oF - T

MEMEERER A FEER, EELHTESE, TUE
BB KCEEE — ERREYE . U SR S
MNbR, DIIEFRET A MM AEAT, A& mtid, AL KMLE.
ERMETERABMITHERIFLTHELIRNHE.

Y0 T 0 A o T 4 DA TR

1D)EEN. YEEBREMNBFEERERA, —HRIEFLNK
B, CERE-BHRAEAFNRE. ANBVE#LI NS,
(BT R R AR AR . RN 23 A, AEE
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BNERIFTLENBI

WK 2-3 1%, BN REHEEH, AREENS., X—6H
MBENAIEPHECERNEWESR. BEENKER—,
HEHBDEBHERRE,

2) WEM. ENSEMAFEELE, AHEAHANERE,
KIGHFEAR 17 4048, HEEREN 21 048, SHEFEA 15~18
A BREMAREENAEE . BN BEREATLT B,

MBMBEMES. et FEEHESHERAR, i
RUEEROERBEAIBR.

3D REY: HEMLUE, dTFEREIERYFHEE, 4
P (AN, 0, %) HENEN, fTRAENEHEEEIHET
B, SETHELS LT, FRESHCHILFEAE, BEHAHA
W, RERE. L, SETHRZHNESSLENER, £4
BERFHRALE, HERER. FRERSEYRN: 22K
MEMRaET AR 2KENE: FRAZSELRER, @FH
—EREEPENEE. NERSHEZERBAFE.

4) BB REMSERE, AHEHABKKRE, ZJLT8X
ME, THEBIEES, —RLEY (ABEFHSEE A
w, BEAHEEEE. SHERBATR.

fan - R

i

17 MEERB
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FNERKFHTFMIBIL

AW, MEEFAINE, RTEKEZEHEK, bE R
T LAE Y, 35 kOt B ST 9 RE B B SO0 A 4 I AR KRG R 0N
NEANHAE, mMREBANERAMNEEKN 2D E KN #E
AR GnE 17D, ZRPFSERARS AT ERERENE
A, BERSBEMNTIRTRLBRBIMEERER. A@%
%4 NHEHTFHEERY, FAERADAEL, BEFHE.
WHrBEAEEERAE, MANEE, FE4EECLNBHEAED
AL, BRAFENEWESHIE. RHEEF 6 DHR
8 prtjE, EXRAEMNEANDEEN. AR, KBEFE
BHEBARESXEFENERKE —EBm, BEEZRNERE
T 2] AT R 3 TR
2.2 ¥BEMARHIMAMERGEHNRMER R SH

55 % O B R R ST BT LU 3R Bl AR AL MR K . R\ R ThEE
e, RHARERK. AREESIERAEIRTRMBNEKN.
H—HUg, BREBHEITERMINENRERFENSE R, X
g, HRSAEJBBOCSENBAAEEANRRE, TREER
A, MHEER, BTRARNIZIESER, ARG RKEF
WE, BERMATHERBRAEE. BEFHRE, HeNe BAR
S AREAFOMEER, MEPFAMCLIERR R, T
A s B R A o O Th R . A USRI R 8 I B AR
DRAFRGHEADR, BAMAEKR RUBHEHERY
HBHEMEXRE (Minimal Inhibitory Concentration, MIC) )
TihiEm, M-S HRTERENHAAEFNERNEBRNGT K
IR H - ERRHR.

AERNEMEMABTBEABEMREEAYNEES, ©
HEMAEHREBTRETHE, MSHRTHECEHEIBHBITERER
M., £RY, AAKEEYSAMLREHRERADIEK
BE, AR EETiZE MIC HENL., BdLRATUEE,
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RINEER¥H 2B

LY FREAEHE, REENHFEAEASHAEHRG MIC
AR NWASKETFEN MICHHEETIN. A, &M
BRIVIE L0 KRB T R8Ok B & 5T F i 25 40 5 f 25 1 F R
BERAETEREES SRR ENEENTE LS TR
BRI SR,
2.2.1 #8fA*
2.2.1.1 THMUE
(DENEERZYBEHLTETHH DL-Y B4 80%4
TG M TYEEEH 1-50mW.
(2) dbZ BB FTHT A M-93 ZhE it
(3) FREMHE., BEHEFA. BFITAS.
2.2.1.2 LB HH
BHRE: O BENEEX¥FERERBRRM AR ERMMN
WERBEASE#H——NFEAREHAHERE, HTHEE. 4
BE. LEMKERE.
DHBNEEXREARERMRIAHZREN
MR A S B —— ST E, XHEBER. 8FAHK. LMIKE.
BrARERZ.
YR a) HEE: 'S A04027914; 4] H. BHE
AHHRT .
b) kMR (K 5): #E 021002-1; A=
F: GERERAEAFTRAA
c) kTVRE: LARREMEGEBRM, £ &K
WS EGWHRAR: #5. HI4021658,
DBERK: B RERRTRERSE, £/ XK.
WHKESAERAT,; #S5: H20063257,
BEERE: MHB%, EIRHEA A 300g K&, MM
7k 1000m1, HIRAEE. BAUBEEER 1.5g. KBEBEED 17.5g
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FMEEAFPLFHRL

MANERER, MEEEHpHEZE 74, B 1.05 kg BEKE
15-20 434 .
2.2.1.3 RBHZ
DETRNFRELIHRBERTRERE.
AEREBBAEANFTFEOERGECHERER. WHEK
FFEW % 10 AERSANM, HAXKEAEBEAKBER 1X
10°CFU/Mml, BHAEHBEIR | PHEALE 4 AFRE,
Him WK SRAARY, KBRALEK OSmm. JFE 6em F
SHEXHABEORERHEE. 4 MLRASMNALR 1 @
(20mW B & 30 43 4F). B 2 4 (20mW AT 60 48h), LR
34 (40mW JBH 30 0410 TR 4 A (40mW B A 60 281D,
TRHANBERBH %, EEEH 4R, BHERETEESE
RAFHBYE ©CHAEAR, RENBASTRAFE—H.
TR R R R I - e 5 4 5 0 R A A B 0 BRI R
(MIC) ¥, ARMEBE KBS ABEBRBERIRE 1X
10°CFU/ml; BLATIIZ & 256mg I A 10ml R B &EBAFHE, B
EWERRE Iml MAE Iml REXEKTHE, BERRESY
ZiW 1ml INE Oml WD, EIFBERIRE N 256pug/ml MZHH .
BIREFHAS. BRABBEEE 2 FrAEsimAz 12
XRER. REFTE: D RREMNIME DXETHAERE,
BUXHBRESEM MH BEERE Loml, B8 1 EAMER
B, AHRERRERFHIEGDTRBE 2m MAE 1 E
F, BAR I ETARK I.OmI MAE 2 EA, BIFEE 1ml
AEIHEA, NHHEEREREIE 10%, BYBRI 1.0m]
FE. 21 REMIAESEMRENEANAR. 3> 8F
MBPRAEEBERBEDE 0.1ml. B 11 EHPHANRERNINE IR
BI2EANMEMXE, WA 0. Iml B . 4) 35°C ¥5 5% 18h, WE
#R (RAETHEELEKER). |
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BOEERERTFHHL

E2 HLERBE
wERE 01 2 3 ¢« s & T 8 ¢ w - %
BB Cal) g 10 L0 10 10 10 10 i L0 10 10 1o
BE (nl) 2.0“1_0}\1.0}\ 1.0}3*1‘0}31.9}\1.&1\133\1.0}\1.U}\ﬁi -
@8l 001 01 04 A1 01 81 01 0.1 01 01 -~ 01
OHREE (ue/nl) 256 128 64 32 16 B 4 2 1 0.5 Do

ERME. WRNE, RSB/ ENE R RER
B & B 259 19K BE S BT R MIC.
22288

5 TR S 7 PR T B N TR AR ), U O O T R
BAFA. KO EEA M AEaEEMHER, EETUE
B2 TR0 B, T /1 T 3 B 0% JRU AT S R T R S BRI
7 52 W0 BT 40 FE B0 0 0 T 3 7 T O 0 R 1 R BB 2 B 0 OB T
% (—MR7E 40mW LLT). SRFMAKAKE. B AKEE
PR B 1 PR B S0 4 4 B S R LR AT B B 4 MIC I &
AEMMIE, B Ak SRR SR A R 4 RS 4 AR
5% RIS K Wl % 41 785 B MIC 18 -
2221 BEBE. SRNMYLECNERENBENERE

M PABEH S RN MRENHGRNEANAYHEE
EASFIMM (BB S, RRBIEME 3 FiR.

#3IFBE. LTEUMUYSRECHAREN MICH (mg/L)

A4 shE (power) 20mW 40mwW

MR EF BB Ctime) 30min 60min 30min 60min

HERE BHI® 256 256 256 256 256
SRk BRS 1K 32 16 32 32 128
FEE B4R 64 64 64 32 256
LM M 4% 16 32 32 64 256
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BHNERAFMLFARL

RIFTBEB/AERE. LAMBNHPE O HOHE
R MIC, BIERAME mp/L. BFRANERELHELNE
MIC, TRFBHEEZHEEXE, WNHABETREE 2 HER
WHGBE TR, EEEN XS ES 1 RAE 4%
FERE. LEwmx &R HFHREN MIC fHEx, BREuE
17. 18, NIXHE AN BETULRASHEHRALRA S HA
MIC {H % 5.

WICRYERRHR C Log,me/L) )
10

g |
| Erue
B Bt

R4 EmMA REMA 0 RKqE 0 R

o M & O

17 SERMEREHGREM BEAERE

MICET (R C 1“2".-,;;"“}
10

8

O MMt
B MMt

o Bk W= Oh

KA ENoiA MMM mMaE  MRE

B 18 SR A © 35 9 2R 00 049 R
mE 17 LEH: FERNLL AR | KBHE (5
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BOEREAFTLER BT

FELE) HLRASHEHMEREY MIC BRERE, 50K
HABREAMES:; B2 4 REHE (RIALE), LRHASH
BHERENEEENMICHHBRE, EFEHE 40mwW,
BB 60min R 4 AF LB ARE, MICHRKET 3 MEE.
ML & HEAMERBNRLMERE (B 18),
FTULEW, A ThEN AR R WA T AR
1kfa (RBEE), MICHBMEHR BEM, HP 20mW6e0min 4
BARE, ME3IIMHE: MELEILFEEL4KRBHE (B
BAHE), 20mW30min KRAK MIC EXLBEHAE, FE 44
BE. NBFE, BH I KNBH4REZERTEE.
2222578, BF-EMRESERTENRENBERE
MR E A RIS AN A A RRENEF

ik, ZRIIEWMERR.
F4LBRE. SFEAMNERFEN MICHE (mg/L)

A HE (power) . 20mW 40mW
BB 4T B8 (time) 30min  60min 30min 60min xR
LA B K 2 2 4 4 16
BRAHK BE X 2 4 . 4 8 32
SLFUIRAL M 4 4 4 8 8 8
BREH B 4K 4 8 8 16 16

FABERLIRE . BRI ACH 22T E M MIC
AR BT me/L, AR MIE UL 2 W R ML LR, 4
LRSS 1 RAEH 4 KEABRE. B FERTRBRTEN
MIC. B 19, B 20 HA&THEIFEHRFEERAS5EA MIC
EMES.

MEI1RTUEBHEGRAHLEZEEE | KEHE(EH
EAME), LMIRAMNEN MIC HHENRE, FXLRADEXHA
Y MIC EREME, PR 1 AMER 24, BFHA 20mW A8
548, MICEMREANHAE, HRMET 3MBE, 2 4 KA
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FOFEXFT-LEBY

A OCRGEERE), TRARSEEM N LRIREN MIC #LL
AR, KRN DE 20mwW. K E 30min LK 1 4H MIC
HEK, W BAK 2/ MHE. B F 1 REHEHNLERYE, &
ARBHENMALRANMICUEHRAR.

AICEERME ( log me/L))
5 =

@ sair
B S

4
3
2
1
0

TR WAE2E XMl WA AR

B 19 kTN R 2 5 BT B N R R D B R R

IR ( 1og Be/L)

g r
5

""I |

3 O &t
9 W B
1

0

T L LT

B2 BEAAEHAERETHNBEMPEEKY
HiE 20 WBE RN R A EMRTEN MIC, TLLEH,
FADENEARKNELAHBEL T L PABEERE 1 &G (K
BEE), MICHMFHEBRME, HPER 14, B 20mW30min
HARAEE, BMIEIANTBE: 244 REBHRE (K@
8, TALRAM MICHE | KEHERMMICEFHFLA, R
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FNEE KERTEAMB

FMRAER 18 (20mW30min) #) MIC ERIK, B4 2
B
2.2.3 itig

MERUETFH—KRE, HRED -, REREXFN
A, AFHEUHTAREFAN —THEERRE. BX
WNEMRNERERNAREEEZRE, AN ZHAYEEWH
P 2. AR AT % 1) BARME (intrinsic drug
resistance ), BIACACAHAE TR 254 2) KB M 25 Cacquired drug
resistance): HRBAFHENARNEANRBAAY = E TERRAAD,
B BEoREBRTENAEE, ETHRRBGTEAN. AENE
EMH 2 (multiple-drug resistance, MDR) Rl 2 8 41 1 7] & X %
MAERNGAR (REATSE2ER) NHEAYEERM.
2.2. 3. 1 A AR AN

| AR ID@%EE@] DRANAERS
w1
ey, enmpe | Ry 4 B
LS, MW 4

DMAMHRAIRMATE S B8
HHEF
PRef i
T
205 L
ﬂﬁ# \\r§§mﬁm
ot ftin] | HEn
_ =05 X {pHT S
HEEFPML (o [EeRaw]
KME R
ERER BEE ., MxER
[tmram) {F‘E:ktt ) BB R GEERER)

B 21 U 2 0 R L

AN AT E A EERER (antibiotic) MkZEEREH
WY, HARARRANEYERBIBRFEN—RAFADR,
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BRERAEY THMEY

RKEFWNEEMLREE~E ., EPERFER A KRF 6K
Bl RBEEHNNETNEBOINEERINER, T2 ESTHRNA
EHRAEAY. HEAYRENS (B21) TEAR.
1) P75 41 fiL BE 1) T A

AR (peptidoglycan) R FMBEENMTEIELAY. FEH
WHYRTURERERNEGR, FHEIRARTENAMmE,
SHAMEET. Ev, HHRERAERE (WAHTBEAHESRT)
5 UDP-MEBE B A Ik A3 D-Ala-D-Ala %4, RRESY, W
BB R MR ETE, BABBEANEERSTER
FHANFSERREESHATFOEKRE. RIS kB, 75
W REMBIE R, AMMHE RN E1 D-Ala SRIRT B
HZRAMBEESMSEREAE. BB ABKEAHKBAEESE
EELECHRAN, A AFTEESEED (penicillin binding
protein, PBP). B ABtEEHEEEFH —1TABKHR, FTEMLE
F: OQFEZ%, WEBEG. FEAMK. MERKRSE: @%H
BEE, £FF N (okBfE). K (WkBRE). 8
SR sk b)) MBNARLMER (kA @LEXR,
WMKMAT: OBRFERL, MTEEE, OB ABEE,
Rk R .
2) W& E RS E R

MR AHE S0S M 30S WEAR, AEHEHAWRTRS
BB AR, MBEEORAGMR, FAFHEREKEHNY R
Eil, SEMEHET. TEMNER: OFEBHEL, AFHEER.
KABEL HAENEHIERERER IS TERAEHE S,
HERFHNPHETBRNA BB, HHEARERERTE,
FRAHIEEBEAESRRETSS, HHEAREARNER. @
MAEFEE, FEFORE. HEXR. SR E, TRRNANS
PR30S B A B A, BREARSANAR BB, @X
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FRERAFRLFBRT

FHEEE, TEARABE. BREE. "B X, T5EEG
508 W4, MANEKERN mRNA LR, HAOHEARE
. ORTBEENRHEER, RMENEEATAREMALYN. @K
BE, TEHEESSUELES, EREEHEHE.
3) LR A AR

FEHEYE. OBETHA, DNA EHN, DNA #BIER (F
I RAEEID) MEHRHEIVE DNA NBEMNB LB, it
BA—IIERMEDNEDL, RERDANNEEFEE L,
MBS AAMER. BERE (WHFYE. AFRYE.
WKW E%) @it 5 DNA #IER-DNA B &M% &, #% DNA
MW -ERBS, TILDNAIURER R, ERBREFZENEH,
RIEZXHER. ORBYE, 5HEK DNA KEA RNARGE B
T RAL 44, H mRNA B1& R .
4) FEwa4n e B T ae

FHEARBEAEREEREERH, HAFEZWEBARAR, 25
B, SEREREATEZPERAMSR, ZHEMRE
ZH, RERADRS, SHRAEIET.
2232 S EARBREMRAGES T

e BE b 5 B 7= 2 i 25 0k i IR T T 43 O BE e 3K 48 RO e 25 BT A
HEEBHHAE. ¢ECHERIRTERKBHHAH.

EEBEENLBREZRNZENA, 60 FA LI F A GH
S E MBI E (methicillin-resistant Staphylococcus aureus,
MRSA). ERTAHSHEAWAREEHR, WAREFR, BHR
.2 EMAREES, EXNILTERE BABEENEENS.
BAi% MRSA BEUMBAEREAIEEBE. ABFEENE, BE
DEEMMATEEFHBRNEEAHMARE. MRSAN S —1
BEESTEERXHEZRBABRREN G FMERBREE,
ERHTAEBOMNFERITAEERENERFRTRNERT
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FREERFML2BY

TEA R Z BRI B pb ke A5 38 10, VT 7E KT UA P U5 N B S R,
BAEYAFIL. Hit, MRSA HFIAHAZ KB HBRGBEME
ERNEN (HRAZHMEBHEAREREESI).

ZHERAAB AL AN T NRMAYER: 48K (B
FHEARINEAR, FAYEMRAENTREAZEN: &E5
LMEEHRS, FZREAYE S XA E N R AR,
FHYARREEANE,; RADHELAE: FRA—EREHELS
BERH. P&k PAAKZMURBERAERSE, RHTER
BRAHPHEBERLESBAMPBP 44, WHAXRENE, A
TME TR MR LT . {22 MRSA B] = 4 — #§5 Zk ) PBP
Tk, CAAGEREEMRES, THAETHELML PBPs HE S
ERETAEATMARE, BHEQTAATERSINEHAREE
EWMMTIEE, AR, FHBER - FERLRELY,
EHMEFHR —FaT (AREBREEELK 4amMms
MEMREEAER, FWERATHERNATLLRIE MRSA.
HEEANEBEZENVASEERARE.

EEE. kv E p-ABRERERERE, REBERNEE
EREL A AR RS REE, Bl PBPs REMM. B-HEEK
KPAEEENSPHEE PBPs 46, FHERBEARIETH
TXEERRERR, DHERERMNER, BEHAENES RS
JRBETI A #SET:. MRSA A RER p-ABAE (BLA), WL
MAEREENEHERLRE, ANTIEREEIRSLERS S,
FNARABRMNBENEARS®RE, RES5HERAENL, &
MBEHEMAEATHR. MRSAFEAMEEREIHEERK
Mg, Ak p-ABEBEYRE, AR AWAEIR
WRkAMIrEEHTHARNBENENEA—FTERLEEE
B H A e Sk MR, AT 2R

ALWBTR, KRBT E—RBHEAEHEHERN MIC &4
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BOEERFFLFENIRL

BHE, XAHEIRR, MRSAMIHFEELESEA (PBPs) W34
BB LRER, BARFEERLEEAEL (PBPs) Xf kMM
SSTHENMAHERS: Z—0TE, ANFEEANET 4 xBH
G MRSA WIBRIDEHREH (R Dl , XWRESRT
MRSA A MEEEBN LS HAMARBERG, ~KEENE
EEEMAKR MegkMNEErBHNE FTEEHSERE,
FMABEFEERRS TR, ROTHEN, KNS MR E
ITHEHWMEITER (MESGBERERE) N, BOLREER
B R LR R e Th RE G R B, TGt B B BOR B T 2
BRiR, AWTMEHMKITHENRE.
2233 BRTEMBESH
SRITECBRTERFBNMAE. SRTHRHASEANR
EHHBER, REERAT ZHFEHN, BHEETEFABE. Wik
BRERERK, BR—FHELHEMHEFE. BrERESOANSRKREN
BEBERLHNREE, AHIABNEE, HRESHELERY
ﬁ%%éﬁ@u%mﬁﬁﬁmﬁi‘%ﬁﬂﬁ%Z%,E%Fi
ZHEHRET, OAEE A BOKEE. BEBEC. A048K
%, 258%4EH. SETERAGESEHZ —, TS
MTHERERSE: (1) ZE, 9. AHEEH. () JiEFLE
BB, BROE. BRI, (3) KB RREESPIED,
ENERBENFIEREFHZ -, EERZKRTRANOH AL
H#™E, v AXSEAFHPH=4EWE, TREXLBEEMN
migigE B ALY, BRER, SETEX LA, L
B, LREG SR N EE 84.71%~100%, BEREHGH
#O (e ESRE), RUARSTENALKWERE, @8
BE B AR p- A B R A X0, LhMm s LRE
J5 Wt 25 2 B34 84.71%F 88.45% POPT], x5 p AR LM E,
ML R, HF8E p-ABKME (BESBLs) BX.
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FREEKFRL 2R

FoH R IRGE PA XTRAHEE (FkBiE) HIRAEHBL
90%, H 8587 ESBLs (AF=4 & % 26%15% |

HARBARENLEMAE (MDR). MAHHFAE R,
FTEMANHMAFOXEREERKARREHE: ORISR ERE
gy e KR, UABREADKHRER: OBEFRS X3
ShHEEER, BHEHWBAR RN, OQBRAYHE, FREH
YA e R Bl A ALY, BRELMWANEFEER,
ERMFEBRERMWS . BFAKSLRIREXNSETENER
EEE, MEHRENER, MRETETHY LW HEE 5K
FEOEEERITRP-ABKEE. CEME, KEWASKITET
DI LA RANE ABRE. X, SXFHREBEEE
H, AHAETSHERERRAYRZEANAE, FEAERN
Hibh B AN EARB KA R ERREREERSITIR
MBS REEEL, LARRLUBEREE RLANER
Mifitzy. KELRGEMITHSTI AR EMELERBIERHE, &
Yi7 3 MIC W BTG . Eo b, % 5 B0 1 %S I MIC
PR ERWEE, RXUER 1 4 (20mW30min) ¥ MIC BIKIE
ERA. BH4XE, SLRAHNTFRBAYN MIC BIREBER
A, EXHABHGHBHBFT. XRARAEETET L IFHEEOC
IRE SR, S — S, 2 FAE A REE B K.
REEENMAE, ANTHEHEAHEREE. BEEES 4 REH
B, SMAERAENEN®, XTREBTRETENELFE
BRE A ENET RN,
3 g

KB EABTEREEF L EBETARERT &8
BE, WREABEBHEFAR, FEEIERET L. &R
MR, MR, RAERRURTLSTHEMNRA, ZRTHME
MIME, WREEERAEXNERTRENSBIEEMN L, BER

50



BRERXFWLETIRT

9. BiEHEE S AR RARR, FHRS. AR
ARG AR RATAREN W ATHRAE, THEELTIR, EBATEHA
FIZREBMHT, LERAFRL BB, BERE. URs
ALl TREFERNHDE THESEBERN T 4.

MAFRRNNBRLETHLESABENREEATRRR, &
BEFFREARMARTEWEAERNE, FABHBRENS
AT 2B B PRI O, IRk B R RO AT R
FHEMALERTMBEFEANR. REDREER. BB, 2
AMMERK. HRGREZN, BT EFERTBURHEERE,
MADYEAERE, ATELSEROLRHE S EEMBTOFE
BIFEFET M. AN, BREBTERENAETREARERT N
BT ERKE, SNWREASETERR.

RELR, RIER, WRNALSESEBTRRE S
AYBITERAERIETRERRER, FRHEEBLR7 RS
FREGRIHHEHL R IHREAIF N, AT A2 2 F & 38 B0 M
B, ATIHAYRITREMEE. TR BN IR
BEK, LRARBCLEMEREE, ARAREHERMS, EY
RLFGERTH. AN EWAKERTRENBERELHFREX
HBBREELEGESIRFR. A—FE, LSEEERESY
Hitm A EHERAOBRURN S HAERN MIC #1Fi#—
FERBHAR.
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FNFEXFTLFMNRY

W =
ORG
AJMP
ORG
AJMP
TAB: DB
TABP: DB
DB
DB
DB
DB
MSECOND
SECOND
MINUTE
POWER
TIME
POWERTEMP
incdig
decdig
ORG
MAIN: CLR
;CLR
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
ACALL

BaEF
0000H
MAIN
000BH ; TO input address
TOINT
3FH, 06H, 5BH, 4FH, 66H, 6DH, 7DH, 07H, 7FH, 6FH

; AR THEE
0H, 16H, 18H, 1AH, 1CH, 1DH, 1FH, 21H, 23H, 25H,
27H, 28H, 2AH, 2CH, 2EH, 30H, 32H, 33H , 35H,
37H, 39H, 3BH, 3DH, 3FH, 40H, 42H, 44H, 46H,
48H, 4AH, 4CH, 4DH, 4FH, 51H, 53H, 55H, 57H
58H, 5AH, 5CH, 5EH, 60H, 61H, 63H

EQU 19H 50 T ¥
EQU 20H Bt K
EQU 21H AT
EQU 23H Th R Ak
EQU 24H B 9 A
EQU 25h

EQU 26h

EQU 27h

0060H

P2.7 4k AR B
P2.5

SP, #60H
SECOND, #0H
MINUTE, #0H
MSECOND, #0H
POWER, #15H
TIME, #15H
incdig, #0h
decdig, #0h

Digitallni
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KBPO:

AQ:
Al:
A2:
A3:
Ad:

PRO:

PRO1:

PR1:

PR1I:

ACALL DISPLAY

ORL P3, #1FH EEfs
MOV A, P3 ; read key
CPL A &SRR
SETB ACCA4
ANL A, #1FH ;BF W B LAY
)Z KBPO ;no key closed, detect again
ACALL D12MS ;delay 12ms
MOV A, P3
CPL A
SETB acc.4
ANL A, #1FH
iz KBPO EMBRAEEHR
JB ACC.0, AD ;judge closed keynumber
IB ACC.1, Al
JB ACC.2, A2
IB ACC3, A3
IB ACC.4, A4
AJMP KBPO
AIMP PRO ;key treatment proccedure entrance, power key
AJMP PRI1 ; time key
AJMP PR2 H reset  key
AJMP : PR3
AJMP PR4
LCALL DISPLAY
MOV A, POWER
CINE A, #2BH, PRO1 ;i
AIMP KBPO
ING KBPO
INC POWER
AJMP KBPO
LCALL DISPLAY
MOV A, POWER
CINE A, #0H, PR11 ;i
- AIMP KBPO
JC KBPO
DEC POWER

AJMP KBPO
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PR2: LCALL
MOV
CINE
AIMP

PR21: INC
INC
AJMP

PR3: LCALL
MOV
CINE
AJMP

PR31: IC
DEC
AJMP

PR4: MOV
CINE
AJMP

nextli: MOV
CINE
AJMP

next2: ACALL

AJMP

Digitallni: MOV

ORL
CLR
SETB

up: CLR
NOP
INC
SETB
MOV
NOP
CINE
SETB
RET

DISPLAY
A, TIME
A, #1EH, PR21
KBPO
KBPO
TIME
KBPO

DISPLAY
A, TIME

A, #0H, PR31
KBPO

KBPO

TIME

KBPO

A, power

A, #0h,nextl
KBPO

A, time

A, #0h,next2
KBPO
RUNNINGPRO

GAMEOVER

INCDIG, #0H
PO, #0e0h
P07
P0.6
P0.5

; acall
incdig
PO.5
A, incdig

;acall

A, #64h, UP
P0.7
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OUTPUTFUNCTION:

MOV INCDIG,#0H
MOV DPTR, #TABP
MOV A,POWER
MOVC A, @A+DPTR
MOV POWERTEMP, A
CLR p0.7
CLR p0.6
OutputP: CLR p0.5
NOP
INC INCDIG
SETB p0.5
MOV a, INCDIG
DJINE a, POWERTEMP, OutputP
SETB p0.7
RET
RUNNINGPRO: CLR p2.6 ERBETE
LCALL  OUTPUTFUNCTION
SETB p2.7 R
timerlni: MOV TMOD, #01H
MOV TLO, #0BOH FEAN 50ms B
MOV THO, 43CH
SETB EA
SETB ETO
SETB TRO BB ERT AR 0
LOOP: LCALL DISPLAY
MOV A, P3
CPL A
SETB acc.0
ANL A, #1FH
AV CHANGE
ACALL D12MS
MOV A, P3
CPL A

SETB acc.0
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APO:

APOT:

APl:

API1:

AP2:

AP3:

ANL
JZ

B

B

B

JB
AJMP
MOV
CINE
AIMP
JNC
INC
LCALL
LCALL
AJMP

MOV
CINE
AJMP
JC
DEC
CLR
SETB
CLR
AIMP

INC
AJMP

DEC
AJMP

CHANGE:SETB

CONTINURE: CINE

SETB
MOV

CINE
AJMP

AJMP

A, #1FH
CHANGE

ACC.0, APO

ACC.1, AP1

ACC.2, AP

ACC.3, AP3
CHANGE

A, POWER

A, #2BH, APOI
CHANGE

CHANGE

POWER
DIGITALINI
OUTPUTFUNCTION
CHANGE

A, POWER

A, #0H, APII
CHANGE
CHANGE
POWER

P0.7

P0.6

P0.5

CHANGE

TIME
CHANGE

TIME
CHANGE

P0.5
P0.7

A, TIME

A, #0H, CONTINURE
QUIT

A, #0FFH, CONTINURE!
QUIT

CONTINURE1: AJMP LOOP
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QUIT: RET

DI1ZMS: MOV

D12MS1: MOV
DINZ
DINZ
RET

DIMS: MOV
NCP
Dimsi: MOV
Dims2: DINZ
DINZ
RET

DISPLAY: MOV
ORL
MOV
MOV
DIV
CLR
MOVC
MOV
ACALL
SETRB
CLR
MOV
MOVC
MOV
ACALL
SETB

MOV
MOV
DIV
CLR
MOVC
MOV
ACALL

R7, #45H ; delay 24ms, 12MHz
R6, #0F8H

R6, §

R7, D12MS1

Ré, #2H

R7, #0F8H
R7, DIms2
R6, DIimsl

DPTR, #TAB
P2, #OFH
A, POWER R F S Itk
B, #0AH
AB
P2.0 EESE-THBEE BB
A, @A+DPTR
Pl, A
DIMS
P2.0
P2.1 EBEHE A NEBE EweEAAy
A,B
A, @A+DPTR
P1, A
DIMS
P2.1

A, TIME B3 IR ol bl
B, #0AH
AB

P2.2

A, @A+DPTR

P1, A

DIMS
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SETB
CLR’
MOV
MOVC
MOV
ACALL
SETB
RET

TOINT: INC
MOV
CINE
INC
MOV
MOV
CINE
DEC
MOV
SS1:
MOV
RETI

GAMEOVER:CLR

SETB

MOV
DL: CLR

MOV
DLL: MOV
DL1: MOV

DL2: DINZ
DINZ
DINZ
SETB
ACALL
DINZ
END

p2.2

p2.3 GEEE - AEEE
A, B

A, @A+DPTR

Pl, A

DIMS

P2.3

MSECOND
A, MSECOND

A, #14H,8S1 ;14
SECOND
MSECOND, #0H

A, SECOND

A, #3CH, SS1 ;3¢
TIME

SECOND, #0H

MOV THO, #3CH
TLO, #0BOH

p2.7
p2.6
R5,#03h
p2.5
R2,#06H
R4,#0FFH
R3,#0ffH

R3,DL2
R4,DL1
R2,DLL
p2.5
DIZMS
RS,DL
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