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PHUONG PHAP DON PHA TRONG OXILO PC
PHASE FLUSH METHOD IN OSCILLOCOPE PC

Pham Vin Binh Nguyén Truwong The
Truong Pai hoc Bach khoa Ha Ngi Cong ty Active-semi

TOM TAT

Bai bao trinh bay vé phuong phap dén pha duoc dung trong mét Oxilo PC dé nang cao kha
nang khoi phuc dang tin hiéu ciing nhw do dac cac tham so. V6i phuong phap nay khong chi khoi
phuc dwoc nhimg tin hiéu co tan so ‘thc’)a, man diéu kién Nyquist ma ngay ca nhirng tin hiéu cé tan sé
I6n hon thdm chi I6n hon nhiéu lan tan s6 Nyquist. Bai gébm c¢6 3 phan chinh:
1. Bua ra_cong thirc toan hoc dung dé tinh toan sé luong méu va sé chu ky dung dé dén, phu thuée
vao sai s cua tan sé, moi twong quan gitra tan so tin hiéu va tan sé lay mau
2. Trinh bay ndm buéc co bén cua thuét toén dbn pha

3. Ket qua cua phuwong phap dén pha trong tng dung mét oxilo PC thuc té khi khéi phuc tin hiéu cé
tén sé I6n hon tan sé Nyquist, va cac két luan vé thuc hién phuong phap dén pha trong thuc té.

ABSTRACT

This article presents the phase flush method used in an oscilloscope PC for increasing ability of
restoring signal, also of measuring parameters.

With this method, we can restore signals whose frequencies satisfy the Nyquist conditions,
including signals with frequency greater or much greater than the Nyquist frequency. The article
consists of three main parts:

1. A mathematical formula to calculate quantity of samples and cycles to collect, depending on the
errors of frequency and the correlation between signal frequency and sampling frequency.

2. 5 fundamental steps of the phase flush algorithm.

3. Results of the phase flush method in the application of a real oscilloscope PC to restore signal with
frequency greater than the Nyquist frequency, and conclusions about implementing the method in
practice.

|. PAT VAN PE dé khi tan s6 cua tin hiéu khdng 6n dinh ciing
nhu tan sé |y mau gap phai sai s6. Khi s6 mau
don cua nhiéu chu ky tin hiéu, viéc don pha ltc
nay c6 anh huong giéng nhu viée diéu ché goc
¢ do6 di pha Ion, vi vay d6 sai léch cua tin hiéu
s& 16n (theo tai liéu [3]). Nén khi thuc hién thiét
ké oxilo PC (thiét bi hién thi dang va cac thong
s6 cua tin hiéu c6 ghép ndi véi may tinh), viéc
thuc hién don pha, s& chi don nhitng mau trong
mot sd khung phd hop nhat dinh, mdi khung
trong (tng voi mot chu ky thoi gian cua tin
hiéu. Dé xac dinh 50 khung, 50 mau don &ng
vai mot luong sai s6 V& tan sé tin hiéu, trong
phan II dudi day s& dua ra mot cong thirc toan
hoc vé& médi twong quan gitra, ) luong mau dung
dé don voi mu’c Sal s6 vé tan so va m01 tuong
quan giira tan sb tin hiéu va tan sb 1ay mau.

Bai bdo [1] da trinh bay, phuong phap
ddn pha thuc chat la viéc dua cac mau o cac
chu ky khéc nhau vé cuing mot chu ky véi muc
dich 1a 13y thém thdng tin cua tin hiéu, dic biét
Ia trong vang bién thién nhanh. Trong truong
hop 1y tusong (tan sé ldy mau va tan s tin hiéu
khéng c6 sai s6), voi phuong phap nay, viéc do
va hién thi tin hiéu s& khong bi han ché boi méi
tuong quan gitra tan sb tin hiéu va tan sé lay
mau, va sé chu ky tin higu ding dé don khong
han ché. Piéu nay co nghia 13 voi tan s ldy
mau thap ta ciing c6 thé do va hién thj duoc
nhitng tin hiéu c6 tan sb rat 1on, mic do gioi
han tan sb do duogc khi d6 chi phu thuoc mach
dau vao cua bo lay mau. Tuy nhién trong truong
hop thuc té phuong phap don pha gap mét van
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Tiép d6 s& dua ra cac budc can thuc hién trong
thuat toan don pha. Phan III s& dua ra két qua
st dung cua phuong phap trong mot oxilo PC
thuc té, va cac két luan khi st dung phuong
phap don pha trong thuc té. (M6t s6 co so toan
hoc va ly thuyét c6 thé tham khao [2], [4])
II. THUAT TOAN DON PHA TRONG
TRUONG HQP THUC TE
2.1. Sw phu thugc s6 mau don véi sai sé tan
6 va moi twong quan giira tan sé lay mau va
tan sé tin hiéu

De xac dinh s6 khung va sb mau don khi co
sai s6 tan s6, goi sai s6 cua tan so tin hiéu la
a%, tan sé tin hiéu F,, (khi khong co sai sb, ly

tuong), K, 1a tan s tin hiéu thuc té (khi c6 sai

s6), T la chu ky cua tin hiéu khi khong c6 sai
s6 (ly twong), T l1a chu ky cua tin higu khi co
sai so (thuc té), ta co:

= =F,| 1%
"o ( 100}
T i _ 1 1 100
F, = (1_ a j 100+a
100
S la sai s6 16n nhat gitra hai chu ky canh
nhau :
_ 100 100
S = max
100 + a
= max T[ a j T( j
100-a 100+a
200a _ 200a
(100 + a)(lOO — a) 100% - a®
200a T a
100° 50

Goi s6 mau dung dé don la N_ (day
cling 1a s6 miu ¢6 duoc cho 1 chu ky cua
tin hiéu sau khi don)

N, la s6 chu ky chaa N, Amau:
N, =N,
T
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Khoang thoi gian gitta 2 mau sau khi

don: —.
N

D¢ khoi phyc chinh xac tin hi¢u sau
khi don cac mau, thi sai so vi tri gap phai
sau khi don phai thoa man diéu kién:

SN <
"T2N,

Tlm T

2N

m

—TN
50 T

&Flm
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~ Tur biéu thic (1) ta c6 nhan xét:thay
rang s6 mau dung dé don sé ty 1€ nghich véi

F
sai s6 va ty Ié thuan voi ty s6 —™ . Didu do

th
c6 nghia 13, khi sai s6 cta tan sb tin hiéu
cang 16n thi sé6 miu dung dé don cang nho
va s6 mau dung dé don sé& cang Ién khi tan
s6 lay mau cang 16n hon so véi tan s6 tin
hiéu. Khi s6 miu c6 duogc sau khi don cang
I6n thi tin hiéu khdi phuc cang chinh xac.
Trén hinh 1 thé hién sy phu thudc cua sb
mau dung dé don, ty so gitra tan s6 ldy mau
va tan s tin hiéu, va sai s tan sé tin hiéu

a(%):%(%) |

th

Hinh 1. Do thi moi twong quan giira N_ va ty

F
s6 —™  v4i sai so tinh theo a(%)
th
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2.2. Céc budér trong thujt toan don pha thuc
te

Xét mot tin hiéu 1a mot ham tuan
hoan theo thoi gian vaéi chu ky 1a T, ¢6 dang
biecu dién todn hoc nhu  sau:

y=f(t)=Ff(t+nT)

Gia sir thoi diém lay mau ban dau 1a
t, va chu ky lay mau 1a T, khi d6 cac mau
ldy duge c6 bhién d6 1a: y, =f(t, +ixT,,)
véii=0,1,....,N-1; N lado dai bo dém Khi
dox; =f (t,+ixT,,) la pha caa mu thi i .
Khi d6 cap (i, yi) (v6i i=1 = N) dai dién
cho mau thi i trong bo dém, tha}m SO X; dai
dién cho pha cua mau va tham so y; dai‘dién
cho bién d6 cta mau.Thuat todn bao gom 5
budc:
1. Tinh toan sé6 mau don

St dung cong thirc (1) muc dich la
xéc dinh s6 mau dung dé don mot cach hop
ly, vira c6 du thong tin dé khéi phuc nhung
khong lam sai dang tin hiéu
2. Xac dinh pha ciia mau

Xac dinh pha cua mau, muc dich 1a
dua tat ca cAc mau ve cung mét chu ky.
3. Siap xép

Muc dich 1a sap xép lai vi tri cua céc
mau theo thtr tu pha tang dan, day thuc chat
la bai toan sap xep cac mau (xi, i) theo thu
tu tang dan caa pha (i)
4. Chia nhém

Chia tap mau don dugc thanh s
lugng nho nhat cac nhom dong pha. Nhom
dong pha la mot nhom trong d6 cac mau co
pha do6i bang nhau.
5. Pua ra mot tap cac mau dai dién

MG&i nhém ddng pha dua ra mot mau
dai dién theo quy tac:

- Pha cta mau dai dién bang pha cua
cac mau trong nhom
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- Bién d6 cua mau dai dién bang trung
binh binh phuwong bién do cia cac mau
trong nhém.

Tap cua cac mau dai dién nay sau do
s& duoc st dung dé khoi phuc lai dang tin
hiéu. Trén hinh 2 m6 ta qua trinh xac dinh
tap cac mau dai dién (cac mau da duogc
ddn, cac diém mau den to-1a cac diém dwoc
ldy trung binh tir cac diém don ta mdi pha)
va khéi phuc dang tin hiéu tir tap nay.

Hinh 2. Tdp cac mdu dqi dién va dwgc \dy
trung binh (nhitng diém den), dang tin hi¢u khéi
phuc

III. KET QUA CUA PHUONG PHAP

Thuat todn don pha da duoc sir dung
trong mot Oxilo-PC thuc té véi két qua tét.
Nhu hinh 3 va 4 duéi day 1a két qua cua
viéc do va hién thj séng cua thiét bi oxilo
nay véi mot tin hiéu hinh sin cé tan sb
6.98Mhz Ién hon tan s Nyquist ( tan sb lay
mau F,, =12Mhz). Trong hinh 3, khi khong
sir dung thuat toan don pha, dang séng hién
thi sai hoan toan vai dang song cua tin hiéu.
Trong hinh 4, khi st dung thuat toan don
pha, dang song va cac tham sé cua tin hiéu
duoc hién thi mot cach twong dbi chinh Xac.
Trong thyc té khi thiét ké oxilo, véi nhiing
tin hiéu c6 tan sé I6n hon tan sé ldy mau vai
lan, khi str dung thuat toan don pha, oxilo
van khéi phuc dugc dang séng cua tin hiéu.

Két luan: vai thuat toan don pha vé ly
thuyet (trong dleU kién 1y tuong, khong céd
sai s6 vé tan sé tin hiéu va tan sé liy mau)
ta c6 thé tai tao lai tin hiéu ( theo tai liéu
[1], [5]) ngay ca khi tan sé lay mau nhiéu
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lan. Nhung trén thuc té do tan sé tin hiéu,
cling nhu tan s6 lay mau cd cac sai s6 nhat
dinh, diéu nay cé anh huong den viéc khoi

phuc dang tin hiéu. Khi ty sb L cang lon,
th

sai s6 cua tan sb tin hiéu a cang nho thi sb

mau dén dugc cang Ion, cang khoi phuc

chinh xé4c dang tin hiéu. Biéu thic (1) da

chi ra gigi han trén cia s6 mau don duoc

phu thuoc vao tan sé ldy mau, tan sé tin
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